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INFO
look here

1-713-658-0268

1924-F W MISS Ion Rd . Escond ido , CA 920Z5
Phone (714 ) 147-3343

Loop Amplll l.r 577.50; Plug-In Loop Anten·
nas S59.95 ..Ch (apecl fy frequency bandl.
To order add $3 packlng/,hlpplng. CaUfor·
nla resident. add sales tax.

Palomar
Engineers

- ....._.~- -
•

Here is an exci ting new device to lm
prove your reception on 160 . 80, the
broadcast band , and on VLF.

It is well known thai loops pick up far less
noise than roost cmer antennas And
they C<Vl "'A 001 inlerfel"eoce. Now
Pak>rrw Engineers brings yoo these
leatures and IT"I()(e in a compacl, cwelul·
Iy eng ineered . attractive desktop
package

Unlike ordinary deectlon-nnder loops. II
tills 10 match the incoming wave front.
The result. Deep nulls up to 70 db . You
have to listen to believe it !
Does local noise on 160 give you a
headache? The loop practiCally elimi·
nates It , Broadcast statco 2nd har
monic ruining your OX? Tum and lilt the
loop and iI's gone. Does your friend in
Ihe next block wi th his kilowall block
mose weak ones? Use the loop and
hear him fade out
Loop nulls are very sharp on local and
ground wave signals but usually are
broad or nonexis tent on distant skywave
signals . This allows Ioeal inlerference to
be ellfTllll8ted wtl~e OX stations can sl.
be heard from all csectoos.

The loops are utz-wire wound on AF tee
rite rods They plug into the Loop
Ampl il ier which boosts the loop signal 20
db and isolates and preserves the high Q
01 the loop , The tuning control peaks the
loop and gives e xira preselection to your
recerver ,

Plug-in loops are available for these

"'""'" 1()..40 KHz (Omeoal
4 ()..1 50 KHz (WWVB. Loran )
150·550 KHz (VLFJ
540·1600 KHz (Broadcast)
16 0 0 ·50 0 0 KHz (160 s 80

me ters)
5 · 15 MHz (HF· 1j

Fr.. catalog on request.

r.iiI - 1

C"!!

WJillWU~W[(]
Electronics Supply

1508 McKinney ~"

Houston, Texas 77010

SANTEC ST 144 I-lP s299 ,00
New AEA M8ARC 399.00
AEA M8A-RD 26900
MBA·RC 399.00
MM 2 125 .00
CK 2 89 00
Demo Kenwood TS530S 600,00
New FTl01ZD/3 74900
JWL 2 meter square hor izontal mobile
antennl 29 9 5
ICOM IC260A 379 ,00
1C290 ..............••••••••••••• 4 29 .00
IC720A /AC 1298 00
IC25A 309,00
IC251 A 58900
IC3AT/ IC4AT 269.00 ea.
IC 22U 250.00
FT20BR /FT70BR 289.00 ea.
FRG7700 449 ,00
FT707 649,00
Robot 800A 74900
Robot 400 675 ,00
Belden 8214 RG8 foam 36C / ft.
826 7 RG2 13 4 3C/ ft .
9 405 heavydutv rotor cable . . . . . 45C/ft.
9 25 8 RG8X 19C/ft.
Dreke TR6 699,00
TR7A 1450 00
R7A 1400,00
KLM KT34XA 469 00
KT34A , 30900
Kentronici M inireader 249 ,00
M icrortty 24900
Bunernut HF6V 125 ,00
S..ton 45Qohm openw lre ladderllne20t / ft .
high sin ALPHA PA78 279500
Kenwood TS 660 59900
RG214 nonmil coppel'b•• id 7Ot/ft.
Dowitey coe ..elay 99 .95
RCA 40673 1,95
Hal interface 159,00
CT 21 00 , 69900
KB2100 . . . . . . . . . . . , .. , 169 ,00
Hamsoft Call
A stra 103 1095 00
A stra l50A 84 9 ,00
Mallory 25A /lOOClPIV 19C ea.
W6TOG K1I5 STOCK
8 ird (Stock) STOCK
Collina Accessories Stock

all items guaran teed
Used Clean Corner

Round Emblem Collins Call
KWM2 800.00
75538 600.00
75S3C 700.00
325 3 600.00
516F2 200.00

Cample le Mechamca l/Electrlca l
Checkout 8efore ShIpment

MASTER CAR D VISA
A ll pr",e. fob Houston e.capt whe.e ind,c.eled. PrICes
. ubject to ch.ng. wnhout notice,. 11 ilem. guarsntud
Some it.m. subject prior IBla, T. ... ,..ident. add 6%
t• •. Pie... -.)d .uftic;ent PO.tlga. balan.ce collect
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KENWOOD
BIG FIVE

TS-830S

TR·7730

TS·130S

Cash in on our s-stcre buying
power. Most items in stock

for fast delivery.

CALL NOW!

W51 TOWER wI KT·34A

$1099
W51 TOWER wI KT·34XA

$1239

ON ANTENNAS & TOWERS
noo," for ...-u;n co mbin.ol;OrlIl. PIN.. ;r,qu i...

KLM 72-1 401.4 rotatable doote.

Regular $199,95 scecat stse.co
KlM 7.2-2 40M, 2 element beam.

Regular $349.95 Special $299.00

KlM 7.2-3 4OM. 3 elemenl beam.
Regular $529.95 Special $449.00

KlM 7.0-7.3 4A 4OM.4 elemeot beam.
Regular $749.95 Special 5629,00

144- 148·13LB. 2M, 13 eLiong boom.
Regular $89,95 Specia15n,95

432-16lB 432MHz, 16 el. long boom.

Regular 574.95 Special S60.70

144·1SD-16C. 2M, 16 eL Cir pol.

Regular $116.95 Specsar$93.55

420·450·18C 435 MHz 18 el. err pol.
Regular $69.95 Special $58.70

TRI-EX W51, 51loot tower,

Regular $999.95 Special $829.95

PRICES ARE FOB CALIFORNIA-

KLM/TRI-EX
KLM KT-34A

4 element tri-bander

Re9
ular $309$389.95

KLM KT-34XA
6 element tri-bander

Regular
$569.95 $469

160W OUTPUT,
SSB, FM, CWo

YAESU
HAND HELD's

MIRAGE B·1016
2 METER AMPLIFIER

2 METER
FM

CALL FOR
SPECIAL
PRICES

70CM
FM

FT·208R FT-708R

Freq raroge ,144 -148MHz . RF oul :160W room
(lOW In) . RF power In 5· 15W . DC opereunq
pwr , 13 8VDC @20·25A . toterrrntte nt duty
cycle . BUIIl ' In receiver pre- amp Auto ·
mane Inlernal or ede<nal relay keymg

REGULAR
5279.95 $249.95

ALL LISTED ANTENNAS/TOWERS IN STOCK . .. no wait.

ALL ALPHA AMPUFIERS ARE
IN STOCK FOR FAST DEUVERY
CALL FOR SPECIAL PRICES

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988-2212

San o.ego fwy 81 Vodory 8M:l

BURLINGAME. CA 94010
999 Howard Ave., W5j 342-5757
5 muee sooth on 101 tram S.F, Airporl.

800854.6046

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

I'fwy 163 & Cl;ur.morn lolesa Blvd.

FREE
PHONE

9:30AM to 5:30PM PACIFIC TIME.
OVER-THE-COUNTER, lOAM to 5:30PM.

MONDAY THROUGH SATURDAY
CAUFORNIA CUSTO MERS PLEASE PHONE OR VlSIr US TEO STORES

ANAHEIM, CA 92801
2620 W. La Palma,

(114\ 761-3033 (213) 860-2040
Between D,sneyland & Knoll" aefry Farm

OAKLAND, CA 94609
2811 Telegraph Ave ., (415) -451-5757

Hwy 24 OOwnlown lefl 211h off·ramp

"EA· ...............E·iIl4_·AIlIECO·...-OOOl.·A'""-·ASlAOOl · ot. OllAOOl· OO\o1U<f. OK fOlG_fAIOlG · l......c • HUSlUill .~ • 'lyE • PAlOUAII ·IOO8OY ·IIOHN·~·'_

• AVAH TH'ENCHlEII . 11I'"".TEX · ,,1I0· IIl& W·Cill4l .,;)()O<· c ot. • HY..o""" •ICOU ' J W -...111 · ItU fWOOD ' Itl" • LAl'lSEol • TELEX ' TElIIEX ' n ..'O · lE ...nc· TIIIITIoO
' COIl IHS' CUllIC -cUIITlS ·CUSHC" AH · 1)0,1_ • I)O,TOI«l · U""'AII . WU ' lM'J • " ICAD • lOG • ""ol' - PIIOOUCTI • YAE$U '

PrIces. speed,ear,onl, duc'iprions s ublecr ra change wlrhoul "or,ea Clflir. rasida"rs p'easa add sales la~
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r.',== V;:i:S;it y, o ur Heathkit Store
Where Heathkit

products are
displayed, sold

and serv iced .
••~"-"\See your telephone

white pages for locations.
'Un,ls 01V.",techno logy

EleClronlcs Corporallon"" the U.S,

mode permits 6400 different
and repeatable, 3000-character training ses
sions at any speed you like.
Other features include a built-in sidetone oscil
lator and speaker with volume/tone controls,
phone jack and earphone, message editing,
entry error alarm, self-diagnostics, battery back
up and a unique auto-shutoff should you forget.
Complete details on the revolutionary J.LMatic
Memory Keyer are in the new Heathkit Catalog
and at your nearby Heathkit Electronic center

Send for a free catalog! Write :
Heath Company, Dept. 011-924
Benton Harbor, MI 49022 ... 303

I' In Canada,contact Heath Company.
1480 Dundas Slm et E" Mississaug8, ONT L4X2R7

Heathkif

The Heathkit j.l.Matlc Memory Keyer's sneak
preview caused a sensation at Dayton in 1981 ,
and the excitement is still running high . Ask
about it on the air. Those who own one will tell
you it revolutionized their operating practices,
eased their hand fatigue , multiplied QSOs 
and increased the number of incoming QSLs.
In contest, you can prove it's the best every time.

Inside, a custom microprocessor stores up to
240 characters of text or commands. Variable
length buffers eliminate wasted memory space.
Command strings let you sequence speed,
weight and repetition alterations or text in any
order you desire. Choose the speed (1-99), any
of 11 weight settings, plus spacing and message
repeat count, then sit back and collect contacts ...

Capacitive-touch iambic paddles unplug and
store inside the keyer when not in use. Left
handed? A two-key function will reverse the
paddles! Or a socket will connect to your favorite
keyer. To boost copy, a 4-level random 'practice'

Store
commands,
as well as text,
for automatic execution

- - •. .... 1 - - --- .- .. I ..- . --- ,-· 1 - · 1 - -- I .- - 1 - - !

AM-422A1
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Three of the landmark structures of The 1982 World's Fair in Knoxville, Tennessee, form around the three
acre Waters of the World Lake. At left is the Sunsphere. 266 feet high and the " theme structure"of the ex
position. The five-level sphere, encased in glass made of 24·karat gold dust, houses a restaurant and two
cocktail lounges and observation areas . In the right foreground is the 1,5Of).sea' Tennessee State Amphi
theatre. The United States pavilion (at farrightj features " ' alk-back computers," a "national energy debate "
utilizing television screens and a new IMAX film, to be shown on a screen seven stories high and 90 feet
wide. Downtown Knoxville forms the background at left. (Photo by Mike DuBose)
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editorial by Wayne Green

many Chinese that a column of
them four w ide co uld parade by
night and day forever, w ith the
newly born keep ing up with the
pace of the line. The line at Ihe
fair seemed endless. Most of the
more interesting exhibits had
tines, but none compared with
the Chinese.

It appears that Knoxville has
gotten a bum rap Irom some of
the media. I was there in lata
May and found little problem in
getting hotel accommodations.
Even when I went on Sunday to
the tafr.! wa s able to park w ith in
one block of the fair gate. They
have parking lois all around the
outski rts o t town where you can
leave your car and be co mmuted
by a bus.

Of course, my favor ite subject
is food. That wa s one of my big
memories of Ihe New York lair
of '38. Montreal was a bust, with
most of the food stands sell ing
only buffalo burgers-which are
okay, but not excit ing.

Al San Antonio, I had a great
t ime eating. They had all sort s 01
fast food serv ices. Knoxville has
done the same. They have one of
the widest varieties of food 01
any fair yet. Have you ever seen
a cobbler stand? Yep, a choice
of apple, ch erry, blueberry. o r
m ixed fru it cobbler, with o r
without soft Ice c ream. You
co uld also get Belg ian waffles,
nice and fre sh and cri sp, with
either wh ipped cream or soft ice
cream.

There are plenty of repeaters
around Knoxville, so if you
dec ide to drive to the fa ir you
won't have any problem getting
ta lked in. I called in on 146.73
and got route instructions
lirst to the Knoxville narntest ,
then to th e fa ir. No problem
gett ing help.

If yo u' re w ith in dri v ing
d istance of Kno xville, I'd say it's
worth your wh ile to plan on cet
l ing down there (or up) th fs sum
mer, Be sure to check in at the
ham exhibit and log in. If you
flash your ham license, they'll
let you sn down and do some
contest-tyee operating . It seems
that World's Fair stations are
reasonably rare, so there are
pileups for everyone. II's a lot
easier Ihan getting down to
Swaziland or something, And
yo u can get a teste of quite a
bunch of foreign countries by
visi ting their exhibits.

Speaking of the Knoxville
ham fest , wh ile 1 didn 't see
anyone there from Ham Radio
magazine, I did catch a glimpse

watch it that many were oteccu r
aged , I know I had to miss most
of the high ly touted shows be
cause I d idn't have a day apiece
to devote to line stand ing. For
tunately, most of the ones that I
had to miss at Montreal turned
up when San Antonio had thei r
World 's Fai r, so I eventually
saw them.

I'm beg inning to recogn ize
that a successful fa ir means hot
weather and long, long lines. I
think the line for the Chi nese ex
hibit is almost the length of th e
who le fair! It reminded me o f an
illust ration by Rip ley for an item
which said that there were so

York fa ir in 1938, watch ing the
early television programs being
prccccee. They had rccnosccoe
cameras in th ose days, so the
lights had to be fierce compared
with the later developed image
orthocons. which were far more
sensitive (and expensive).

They had a lot of entertetn
ment exhibits at that fair. I didn 't
see much o f that at Knoxville.
Here the exhibits ate almost en
tirely Intern ational and national,
with li ttle trom our major indus
trial corporations.

At the Montreal fair, there was
a good deal of entertainment.
but the lines were so long to

THE WORLD'S FAIR
KNOXVilLE

Yes, there is a ham exhibit at
the new World 's Fair. The local
hams got together and man
aged to get some space in the
Knoxville exhibit for the sta
lion. It 's a good looking exhibit,
packed with Ten-Tee gear l or the
most part. That 's not 100 sur
pris ing since t en-t ee's plant is
jus t a few m iles h om Knoxville.

The lai r isn't large by World's
Fair standards. I've only seen a
few such fairs, so perhaps I was
expecting 100 much. I am old
enough to have spent a good
deal of time wandering the New

W2NSD/i
NEVER SAY DIE



More infonnaUon o n the TR-7850 is
a va ila ble from all authorized dealers of
Trio-Kenwood Communications
11 11 West Walnut S treet. Compton.
Cahforn ta 90220.

• Repeater J"everse switch
Handy for checking Signals on the In put
of a repeater or for determ mtng If
a repeater Is "upside dow n ."

• Separate dJgttal readouts
To display frequency (both receive a nd
transmiU and memory channel.

• LED bar meter
For monltortng received signallevel and
RF output. -

• LED indicators
To show: +600 kHz. s implex . o r -600 kHz
transmitter offset; BUSY channel; ON AIR.

• TONE switch
To actuate subaudible tone module (not
Kenwood-suppltedl.

• Co mp ac t s ize
De-pth is reduced substantially.

• Mobile mounting b£acket
With quick-release levers.

Matching accessory ro£ fbte d ·stat ion
operation:
• KP5-12 Ilxed-stancn power supply for

TR·7850
Othe£ accessories n o t shown:
• KPS-7 Hxod -statton power supply for

T R-780 0
• S P-40 compact mobile speaker

• Priority alert
11.10 memory Is prtortty channel. "Beep"
alerts operator when Signal appears on
prtortry channel. Operation can be
switched immediately to priority channel
with the push of a switch.

• Built-in autopatch touch-pad (DTMF)
encoder
Front-pan el touch pad generates a ll 12
tetcpnone-compaubre dual tones In
transmit m ode . plus four additional DTMF
sl~alin~ tones lwtth simultaneo us push
o r RE V sw nctn.

• Front-panel keyboard
For freq uency selection, transmit o ffset
se lectio n . memory pro~ramming, scan
contro l. and setecncn of autopatch
encoder lanes .

• Aut os can
Entire band 15-kHz or IO·kHz s teps) and
memories . Automatically locks on busy
chan nel; scan resumes automatically aner
several secon ds. unless CLEAR o r rmc
P1T buUon Is pressed to cancel sca n.

• Up/ down manual scan
Entire band (5-kHz or lO-kHz s teps) and
memories. with UP/DOWN microphone
Istandardl.

TR-7850 FEATURES:

40 W, 15 memories/offset recall, scan, priority, DTMF
t o uch -pad

TR-7B50
Kenwood's remarkable TR-7850 a -meter
FM mobile t ransceiver provides all th e
features you could desire. inclu ding
a powerful 40 watts RF ou tput . Fre
quency selection Is casier than e ver, and
the rig incorporates new m emo ry devel
opments for repeater s hift , p ri o rit y, and
scan. and Includes a built-in a utopatcb
touc h -pad (DTMF) encoder. A 25-watt
output v eretco. the TR-7800. Is a lso
available .

• Powerful 40 watts p ower output
Selectable high o r low power operauon.
High -to-wau o u tput provides reuabte
signal fo r wide area coverage.

• 15 multifunction memory channels.
easUy selectab le with a ro tary control
MI-M13 ... memorize frequency and offset
(±600 kllz or s unplexl. 1\114 ... mernonze
transmit a nd rece ive frequencies indepen
dently for nonstandard o ffse t.
MO ... pnorny channel. with simplex.
± 6 00 klIz , o r n onstandard offse t
o peratio n .

• Internal battery backup ror all memories
All memory channels lindudln~ transmit
cnseu are retained whe-n four AA NiCd
bauertes mot Kenwood suppltedl a re
ms talled in battery holder i n ~idt' TR-7850.
Batte ries are au tomatically charged while
transceiver is connecte-d to 12-VDC source.

• Extended frequency c o ve r age
143.900·148.995 Mllz, in swnchabtc
5-kHz or lO-kHz s teps.

Specj{icalions and prices are subject to c h a n ge withoul notice Or Obligation.
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of one of the CO chaps. Funny
thing, even though this was an
official ARRl hamfest, I didn't
see any of the i r officials.
Hmmm. Maybe I missed 'em .

The people at Ten-Tee, in eo
dition to supporting the ham ex
hibit at the World's Fair, also
had the most elaborate exhibit
at the hamtest. I don't know how
they get any work done!

The ham station at the fair
was not of enough Importance
for the FCC to manage a special
events call, but the Knoxville
chaps were very resourceful. A
local club had the call WA4KFS,
so they "borrowed" the ca ll for
the fair . .. it representing the
Knoxville Fair Station.

I sat down for a few minutes
to see how the station was work
ing . Aiming the beam at Europe,
I found a relatively clear spot
(not bad for Sunday afternoon
on 20m) and ca lled ca. Wouldn't
you know that the chap who
came back to my ca ll lives a few

miles from Peterborough and,
when he found out who was
operating, mentioned that he
drives past my place every day
going to work!

Having been on the ham tour
to China a year ago, I wasn't
ready to face the three-hour or
more line to see their exhibit.
Then I found out that ou r press
passes not only got us In the fair
free, but were also useful for go
ing to the head of lines. Hmmm.
It makes good sense since one
of the things the fair needs most
desperately is some good press.
So Sherry and I ambled down to
the China exhibit, flashed our
press passes, and got right in.

Sherry was disappointed, I
think. Sure enough, China had
all thei r stuff there on exhibit ...
with a lot of the items for sale.
But it was pretty much the same
as we'd seen at the Canton
Trade Fai r. Wedid come close to
buy ing one of their gorgeous
rugs. Only the problems of shlp-

ping it home slowed us down in
Canton . .. now we had no such
excuse. The rugs are spectacu
lar and quite reasonable in
price. They're not as inexpen
sive as in China, of course, but
they're still a bargain.

The exh ibit was interesting,
but would have been a bummer
if we'd had to invest much line
time. That's probably one of the
drawbacks to being into travel.

The worst days as far as lines
are concerned are Friday and
Saturday. Thursday is the light
est attendance day, with Sun
day being second. That's Bap
tist country, remember, and
Sunday is for church. The lines
for food were small, if any. Sure,
if you really had to have a ham
burger and wanted it at 12:30,
there was a line. But righ t next
to that stand you could get
something more Interesti ng
with no wait. The Hungarian ex-

Continued on page 139
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Poor Man's Spectrum Analyzer
- another 73 breakthrough

,

Photo A. High frequenc y spectrum analyzer covers 0 to 60
MHz.
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H am !> enjoy making all
types of electrical

measurements . In fact. it's
one of OUf favorite pas
times and topi cs of co nver
sat io n. Fortunately, good.
low-co st o sc illo scopes.
DVMs, and other instru
ments are avai lable to us
for measuring voltage, cur
rent, power, swr. frequency.
and so on.

There is one in strument,
however, that has been be
yond the reach of most of
our budgets - the spectrum

ana lyzer. Commercia l ver
sions of this useful rf instru
ment sta rt at $2500, whic h
is a little steep for most of
us. It is possible for you to
build a simple spectrum an
alyzer for about $150 that
works with a low-cost oscil
loscope. The analyzer can
be used to check HF trans
mitting equipment. among
other applications. Its use,
theory of operation. and
construct ion are discussed
in t his a rtic le.

Spectru m Analyzer
Opera tion

A spectrum analyzer is a
special receiver that allows

you to view the frequency
components of its input sig
nal on an oscil loscope CRT.
The spect rum ana lyzer re
peated ly tunes across the
frequency band you have
chosen with its center-fre
quency and frequency-span
controls . For example, if
you set the center-frequen
cy control fo r 20 MHz and
adjust the frequency-span
contro l fo r a tuning range
from 10 MHz below to 10
MHz above the center fre
qu ency, the analyzer will
rep e a t e dl y t u ne the
1Q.-MHz·tiF3Q.-MHz band.

As the ana lyzer tunes
from the low end to the
high end of the band. it
moves the CRT trace from
left to right. The Seneter
output from the analyzer
moves the CRT trace up
wa rd from the bottom of
the CRT screen according
to signa l strength. A spec
trum anal yzer di spl ay usu
a lly looks like a nu mber of
sp ikes . The fa rthe r to the
right a signa l (spike) ap
pears on the CRT, the high.
e r its frequency ; the
strength of the signal is ind i
cated by its height. There
usually appears to be some
"grass" along the bottom of
the CRT display . This is due
to noise . You probably have
seen spect rum ana lyzer d is
plays in ham gear sa les li ter-

ature and some magazi ne
articles .

To apprec ia te how useful
a spec trum analyzer can
be, let's first loo k at Photo
B. an rf signa l o n a normal
osci ll oscope. To me it looks
like a clean sine wave.
What do you th ink?

Now let' s look at Photo
C. the same rf signa l on our
spe c t ru m ana ly ze r. The
half-spike on the left is our
zero-frequencv reference .
The next signal to the right,
which is t he ta llest. is the
fu ndamental co mpo nent of
our rf signal. The three sig
nals to the right of the fun
damental are the 2nd, Srd.
and 4th harmonics.

If the spec trum of our
transceiver or linear ampli
fier outpu t looked the same
as this photo. we would not
be co m plying with FCC
Regulation 9 7.73, even
though our fundame ntal
signa l was properly wit hin
an HF amateur band.

To understand what's
wrong, compare the height
of the 2nd harmonic signal
to the fund amental. The
second harmon ic is about
2.6 CRT divisions sho rte r
than the fundamental. With
a to-da-per-divtston vertical
ca librat io n, the second har
monic is 26 dB below the
fun damenta l.

FCC Regu latio n 97.73 re-



Photo B. Rf signal as viewed on an ordinary oscilloscope. Is
this a clean signal?

Fig. 1. Typical HF spectrum analyzer hook up.
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Photo C Same rf signal on the spectrum analyz er. Second
harmonic is only 26 dB below the fundamental. Don 't put
this signal on the air!

Note 1. Never hook tran smitter or linear directly to step attenuator or
analyzer. Always use Lpad sampler 01the proper power rating.
Note 2. Be sure tra nsm itter, linear, Lpad, attenuator , analyzer, and
scope are grounded.

next mixed with the90-MHz
to 15D-MH z voltage-con
tro lled oscillator (vco) in
the doub le-balanced mixer.
The difference output from
the mixe r. which is the de
si red i-f signa l, is then fi l
tered by the 9O-MHz band
pass filter. The bandpass fil 
ter provides the necessary
se lec t ivity for the spectrum
ana lyzer. The 9O-MHz sig
nal from the bandpass filter
is preamplif ied and applied
to the log amplif ier. The
output of the log amplif ier
I S lo ga r it h m ic signal
strength video for the oscil
loscope vert ical (Yl axis.

The vo ltage-cont rolled
osc ill a tor freq uency is con
trolled by the sweep gener
ator. which simultaneously
contro ls the hor izontal (or X
axis) of the oscil loscope.
Note that when the vco is
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Overall Circui t Operation

let's first discuss Fig. 2.
t he spe c t rum a na lyze r
b lock d iag ram , We will
the n look at the circuits in
each block in detai l. Notice
that the ana lyze r block dia
gram loo ks similar to that
of a si ngle-co nve rs ion su
perheterodyne re c e iver.
The i-f frequency of the
spectrum analyzer is 90
MHz.

The sampled input signal
from t he l -pad is ad justed
to the proper power level
with the step attenua tor, as
we discussed before . The
signal is then taken through
a low-pa ss filter with a
6O-MHz cutoff frequency.
The low-pa ss filter prevents
9O-MHz signa ls from le ak
ing into the ana lyzer and
"confusi ng" it. The inpu t is

Spectru m Anal yzer Hookup

Fig. 1 shows how to hook
up the hig h freq ue ncy spec
trum ana lyze r fo r mon ito r
ing the output spectrum of
a tran smitter or linear am
plifier. Remember. the a na
lyze r is a rece iver. It re
q uires a very sma ll sa mple
of power for operation. This
is done with an l-pad sam
pler . The sampler will not
interfe re with normal trans
mitting or transceiving op
e rat io n. The output from
the l -pad is further reduced
with a step attenuator to
match the full-scale input
power requirements of the
a na lyze r (1/4 to 1t10 of a
milliwatt). The spect rum is
d isp layed on the oscillo
sco pe being used with the
spect rum ana lyze r.

It is important to obse rve
good safe ty practices when
using the l -pad, attenuator.
and spec trum analyzer. Be
sure all sta tio n equipment,
the t -oad. attenuator, ana
lyzer , and oscilloscope
cases are properly grou nd
ed. Use the proper l -pad for
your power range. Double
check your hooku p before
apply ing power. If the out
put of a transmitter was di
rectly connected to the a n
alyzer by accident. it would
instantly be damaged when
the transmitter was keyed .

your favorite net or club) to
have one of your own !

quires low-powe r transmit
ters up to 5 Watts to sup
press all signal frequency
co mponents (s purs) outside
the HF band of operation at
least 30 d B below the fu n
damenta l. For a transmitter
from 5 to 500 Watts, th is fig
ure is 40 dB, For a 1()()().
Watt transmitter or linear
amplifier. the figure is 43
dB. Chec ki ng o ur photo
again. we noti ce that the
3rd harmoni c s ignal is
about 39 dB below the fun
damental. We're also go ing
to have a problem with the
3rd harmon ic if we are run
ning 5 Watts or more pow
er. The 4th harmonic is no
problem since it' s a bout 55
dB below the fundamental.

We can correc t the prob
lem by adding a filte r be
tween our transce iver or lin
ear and the antenna . How
ever, un less we a re ab le to
check the output spectrum
of ou r transm itt ing equip
ment. we may never know
we have a problem-until
our neighbors start com
plaining or we get a "friend
ly adv iso ry" from the local
FCC monitoring station.

There are ma ny uses fo r a
spectrum a na lyzer besides
mo nitoring tra nsmitter out
puts, bu t this use alone can
ma ke an HF spectrum ana
lyzer co nstruc tion project
worthwhile. If you build
one, you'll probably be the
first on your block (or in
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Low-Pass Filter,
Mixer, and Veo

Fig . 5 shows the detai ls of
these circuits. The low-pass
filter co nsists of three pi
sec t io ns , se pa ra t e d b y
shield ing. The cutoff fre
quency of the filter is about
60 MHz . Three sect ions a re
used to give a high attenua
tion a t the 9O-MHz i-f fre
quency and above.

Each port of the double
balanced mixer is padded
with 50-Ohm attenuators to

L-Pad

Fig. 3 shows the sche
matic of a 100-to-l00o-Watt
t -oad sample r, with alter
nate circuitry for a 10-to
l00-Watt sampler, a 'ttotu
Watt sample r, a nd a 0 25-to
'l -watt sample r. Four pairs
o f 4.7k, l -Watt re sistors
fo rm the series e lement of
the l00-to-l ()()().Watt sam
ple r. A 51-O hm, l f2-Watt re
sistor form s the shunt ele
ment . The I -pad resistors
a re rated for continuous op
erat ion . A single ha ir-thin
stra nd from an old "zip"
cord provides some fusin g
protection in the event of a
component fa il ure or cir
cu it fa ult. The series ele
ments for the other power
ratings a re shown in Fig. 3.

0-10-59-<18 Step Attencator

Fig. 4 shows the step at
tenuator sc hematic, Five pi
style resisti ve attenuators
a re switc hed in or out as
necessary to ach ieve the
proper attenuation . Switch
es are double-pol e, double
throw . Resistor s may be 1/2
Watt or 1/4 Watt. a lthough
l /4-Watt resistors are easier
to work with . Note the
shield ing between sections.
Resistors must be 5% toler
ance. (The resistor values for
each attenuator came from
Reference 1.)

with a Z-axis (blanking) in
put. The power supply pro
vides + 24 V d e. + 12 V de,
and - 6 V dc for the spec
trum analyzer circuitry . The
power supply operates
from 12 V ac supplied by a
wallplug transformer .

S"EE" 10 sccee
IX AXI"
31P,P
1Q -'2 H,

1<0£0 TO sccee
11 AX'S )
2.SVP'P

YO Al1UVAYON A"O
Hf SI'l CT" l/M
. ".L1lE N

-

ION,' "

tuned to 90 MHz, the ana
lyzer is tuned to zero MHz .
When the vco is tuned to
120 MHz, the analyzer is
tuned to 30 MHz. With the
vco at 150 MHz, the analyz
er is tuned to 60 MHz.

The tuning range of the
analyzer is adjusted with
the center-frequency and
frequency-span controls on
the sweep generator. The
sweep generator automati
cally tunes the analyzer
across its tuning range
about 10 times each sec
ond. The sweep generator
clamps or "sho rts out" the
video during the retrace be
tween each sweep to avoid
a confusing oscillo scope
d isplay. This eliminates the
need for an oscilloscope

2 X, ,w

'-1 .~. t-'

Fig. 2. Block d iagram.
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Fig, 3. L-pad power samp lers.

Note I . Carbon composition (ncmnducttve} resistors.
Note 2. " Fuse" is single, natr-tmn copper strand from ec "zip" cord.
Note 3. Connect 50-239 connectors with RG-8 center conductor wire.
Note 4. Test-run sampler before connect ing to attenuator.
Note 5. Keep BNC connector 3" away from 50-2395; space resistor sets 318" minimum: "fuse" is 112- to
314 - long,

Photo D. Bottom view o f spectrum anal yzer chassis. Log
ampl if ier ;s at the top. Power supply and sweep generator
board is directly below the log ampl if ier. Vco is next. The
mixer is directly below the vco. The m ixer connects to the
low-pass fi lter at the left. The bandpass titter is at the lower
right. Preamplifier is on the middle right.

I
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Fig. 4. 0-59-dB srep attenuator.

Note 1. OPOT toggle switch-Radio Shack 275-1546 or equivalent.
Note 2. BNC receptacle-Radio Shack 278-105 or AmphenoI31 -236.
Note 3. Resistors 1/2 or 1/4 W. 5% non induct ive.
Note 4. Attenuator box made from single- and double-sided G·1 0 c ircu it board plus copper shim stock.
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ture-co upled to each other,
The two cente r resonators
are slight ly stagger-tuned to
give the fil ter bandpass a
sha rp " nose." The 3-dB

reson ato rs. The in put and
ou tput resonato rs are tap
coupled to the in pu t and
o utp ut connec tor s, The
four resonators are aper-

Photo E. Veo layout. Oscillator is near the feedrh roughs.

2N5179 'leo am plifie r. The
out put of t his amplifi er
drives the loca l osci llator
port of the mixer. A d iode-
capacitor rf detector pro
vides a de output fo r check
ing amplifie r output power .
The wtdeband amplifier de
sign is based on data from
Reference 1. The oscilla tor
design is based on thi rd
attempt desperation! Note
the use of the feed through
capac itors and shiel d ing .
These are as much a part of
the circuit as the MRF901 .

Bandpass Fi lte r

The bandpass fi lter is de
tai led in Fi g. 6. It consists of
four re la tively small hel ical

The 'leo cons ists of an
MRF901 Colpitts osci llator
coup led to a wideba nd
2N5179 a m p lif ie r . Th e
MRF901 was eventua lly
chosen fo r the oscil lator
transistor because of its
wel l-behaved phase-s hift
characterist ics between 90
MHz and 150 MHz. The two
MV109 hyper-abrupt Epi
cap diodes act as tuning ca
pacitors and account for
the oscillator's wide tuning
range. A small pick-up loop
near the oscillator coil pro
vides an output fo r check
ing frequency and doing
o ther tests . The oscillator is
also li ghtly coupled to t he

e ncourage good mixe r per
formance (low mixer spu rs)
at the expense of extra con
version loss. Mini--eircuits
SRA-1 and SBl-1 are good
commercial mixers. It is
quite possible to build a
suita ble double-balanced
mixer from small ferrite tor
oids and hot carrie r diodes.
if you have trouble finding
these commercial unit s .
(Co nsult Reference 1 fo r de
tails.I
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Note 1. Resistors are 1/4 W, 5%; unspecified capacitors are SO·V ceramic .
Note 2. Capac itors marked " 8M" are ± 5% sil ver mica.
Note 3. 1000-pF teeotnroucn capac itors available from Alaska Microwave.
Note 4. MV·209s or MV·309s may be substit uted for MV·l 09s (contact Motoro la distributor).
Note 5. Box buil t from single- and double-aided G-10 ci rcuit board plus copper shim stock.

Fig. 5. Low-pass filter, m ixer, and vco.
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SELECT YOUR
FAVORITE FEATURE

Yes, the CT2100 has the fea tures you want - and built-in, too! The CT2100 has been designed
by the RTTY people a t HAL for optimum operator convenience. No "hidden" keyboard con
trols to remember - it's all on the front panel, arranged for serious operators. Why settle for a
compromise or imitation when you can have the CT2100? Compare feature for feature; you'll
find that the CT2100 offers the most performance and flexibility for your dollar.

• Send or receive ASCII. Baudot. or Morse code
• RTTY and ~Iorse demodulators are built-in
• RTTY speeds of 45, 50. 74. 100, 110. 300,600, and 1200 baud 

ASCII or Baudot
• Four RTTY modems: "high tones", "lew tones",

"103 Modem tones", and "202 Modem tones"
• Three shifts for high and low tones (170, 425, and 850 Hz)
• Crystal-synthesized transmit tones
• Send and receive Morse code at 1 to 100 wpm
• Characters displayed on 24 line screen
• Choose either 36 or 72 characters per line
• 2 pages of 72 character lines or 4 pages of 36 character lines
• Split -screen for pretyping transmit text
• Audio, cur rent loop, or RS232 data 110
• Printers available for hard-copy of all 3 codes
• On-screen RTTY tuning bar plus LED indicators
• ALL ASCII control characters; half or full duplex
• Brag-tape storage of 8·256 character messages in

MSG2100 EPROM option
• Two programmable HERE IS messages

I

Write or call for more details. See the CT2100, KB2100, P rinter, and Video Monitor at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373 ,,.,
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Fig. 6. Bandpass filter.

Note 1. Coils are 6 turns of #12, 112 ~ inside diameter, 518 " long, taps at 114 turn.
Note 2. 10-pF piston trimmer, Sprague-Goodman GGP8R500 or equivalent; alternate, atr-vartabte, John
son 189·564·1.
Note 3. Filter box made from single· and double-sided G·10 circuit board plus copper shim stock.
Note 4. Filter box is 1 ·1I8 ~ deep.
Note 5. Moun t BNG connectors near front side.
Note 6. Coupling apertures are 318 w x 3116 ". Drill 3I8 ~-diameter holes in compartment wall pieces and
then solder copper shim strips across tops and bottoms to narrow apertures.

picked up by the 12-V-ac
power leads.

The hear t of the sweep
generator is the 555 Ie
timer. The two 2N2907s act
as current sources. Each
genera tes linear ramp vo lt
ages across 1(}uF tantalum
capacitors. The 555 syn
chronizes the ramps . The
ramps are set at a 1(}Hz-to
12-Hz repet it ion rate. One
ramp is fed through a dc-re
st o r i ng c ap ac i to r-d io d e
clamp to the output con
nector for the osci lloscope
horizontal (Xl axi s, The sec
o nd ramp is fed to the Sk
frequency-span potentiom
eter th rough an inverting
operational ampl if ier buf
fer. The output from the fre
quency-span pot is summed
with the output of the 5k
center-frequency pot in the
vee-tuning vo ltage amplifi
er . The output of this ampli
fier is fed to the vee- tuning
vo ltage input.

When the ramps are reset
by the 555, p in 3 o f the 555
also trips the retrace VMOS
clamp trans istor through
the ret race comparator am
plifier. Thi s sho rts the loga
rithm ic amplifier video out
put to ground du ring re
trace. Otherw ise, the video
is fed to t he output connec
to r for the oscilloscope ver
t ic al (Y) axi s. The 4t h ampli
f ier in the Tl084C quad-op
erat iona l-amplifier IC is
used simply as a 6-V-dc ref
erence by the other three
amp lif iers.

Shielded Enclosure
Construction

All circuits in the high
frequency spectrum ana
lyzer except the sweep gen
erato r and the power sup-
ply must be installed in
shielded enc losures, I built
eac h enclosure for my ana
lyzer using 1/1 6-inch, G-10
epoxy ci rcuit board stock.
Encl osure base plates are
m ade from single-sided or
double-sided stock . Dou
b le-sided stock must be
u sed for the en closu re
sides. ends, and part itions .
(See Fig 9 for co nst ruc t ion
detail s.)
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Power Supply and Sweep
Generator Circuits

These circuits are shown
in Fig. 8. The power supply
is stra ightforward , provid
ing + 12 V de. + 24 V de.
and - 6 V de. Note the
feedthroug h capacitors
used to f ilter out any rf

wil l begin cont ribut ing to
the output . As the output is
made stil l larger , the 5th
stage will saturate or limit.
From th is point it will con
t ribute no additional volt
age across the 1k output re
sistor. At about thi s same
signal level , the 3rd log amp
stage will begin to co nt rib
ute some output, and so on.
Each log amp stage pro
vides a gain of about 12 d B
until it saturates. The gain
of the i-f strip, from the 1k
resistor's po int of view, then
drops 12 dB. It is th is sue
cesslve limiting and drop
ping off of i-f stages th at
creates the logarithmic vid
eo output cha racte risti c.
Note t hat when the 1st log
amp stage saturates, the log
amplif ier reaches its ful l
scale output.

I was surprised how accu
rately the logarithmic am
plifier does t rack a logarith
mic curve. Using my com
m ercial step attenuator as a
reference. the ca librat ion
of my logarithmic ampl if ier
wa s withi n 1 dB. The sensi
t ive i-f system must be
shielded to prevent interfer
ence from commercia l FM
stat ions.

A small input signa l is
ampli f ied by all five log
amp stages. O nly the 5th
stage wi ll develop enough
signa l to provide an output
f rom its detector. As the in
put signa l is made larger,
the 4th stage detector al so

Notice that eac h stage in
the log ampl if ier has an rf
detector across its output
consist ing of a 5Q-pF capac"
iter. a 1N914 diode, and a
10k resistor. The rf detector
o n the buffer stage is just a
tuning aid. The outputs of
the rf detectors on the 1st
through 5th log amp stages
are tied to a common 1k re
sistor (in parallel with a
15Q-pF capacitor). Because
of its relatively low va lue,
t he detector outputs are
more o r l ess su m med
across the 1k resistor .

, , ,
: : I, , ,

I I , 1 I
1 1 I 1 I
~ ~ _ _ ~~~~; J ~ cL-'

L ""s· I · I " I IIIS·-----J

Photo F. Bandpass filrer layout.

Preamplifier
and Log Amplifier

The schem at ic s of the
preamplifier and log ampli
fier are shown in Fig , 7. The
preamplifier consists of two
wideband 2N5179 amplifi
ers. The log amplifier con
sists of six tuned 9O-M Hz i-f ·
stages , Each stage uses t he
fri endl y 40673 du al -gate
FET. The input stage acts as
a buffe r ampl ifie r. The next
f ive stages form the loga
rithm ic signal-st rengt h vid
eo detector. The log ampl i
f ier may rem ind you of an
i-f st rip in an FM receiver. In
fact, it uses the limiter prin
c ip le in its operation.

bandwidth of the f i lter is
about 220 kHz. Insert io n
loss is somewhat high, but is
acceptable for this appl ica
tion.
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$89.95

• Frequency accuracy, ± .1 Hz maximum - 4Q·Cto +85· C
• Frequencies to 250 Hz available on special order.
• Continuous tone

BUASTTONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH·TONES:
697 1209
770 1336
852 1477
941 1633

TEST·TONES:
600

1000
1600
2175
2805

TE·12PA

67.0 XZ 85 .4 VA 103.5 1A 127.3 3A 156.7 5A 192.87A
71.9XA 88.5 YB 107.2 18 131 .83B 162.2 58 203.5 M1
74.4WA 91.5 ZZ 110.92Z 1J6.5 4Z 167.96Z
n.OXB 94.8 ZA 114.8 2A 141.34A 173.86.4.
79.7 S P 97.4 ZB 118.82B 146.248 179.9 6B
82.5 YZ 1OO.0 1Z 123.0 32 151.4 5Z 186.2 7Z

TE·12PB

• Frequency accuracy, ± 1Hz maximum -40·C to +85·C
• Tone length approximately 300 ms. May be lengthened,

shortened or el iminated by changing va lue of res istor

~ "

r"iCOMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, Cali fornia 92667
(BOO) BS4-QS47JCalifornia: (71 4)998·3021

Stuck with a problem?
OurTE·12P Encoder might be just the solution to pull

you out of a sticky situation. Need a different CTCSS
tone for each channel in a multi-channel Public Safety
System? How about customer access to mult iple reo
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, It can be used
to access Amateur repeaters or just as a piece of ver
satile test equipment. Any of the cress tones may be
accessed with the TE·12PA, any of the audible frequen
cies with the TE·12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickier for
1day delivery with a fullt year warranty.

• Output level flat to within 1.5db over entire range selected.
• Immune to RF.
• Powered by 6-3Ovdc. unregulated at 8 rna.
• l ow impedance, low d istortion, adjustable si newave output,

sv peak-to-peak.
• Instant start-up.



Note the b rass " c a p
strips " These prov ide a
base fo r soldering on the
thin copper (shim stock) en
closu re tops . I use this
method fo r mounting the
to ps so that they can be
peeled back easily when I
need to modify or repair cir
cu itry. Use a 4Q-Watt so l
dering iron for so lde ring the
e nc losures toge the r. Solde r
the to ps on with a 25-Watt
Iron . Be sure the solde r
seams have no gaps .

Don't let the need fo r
shielded enclosures dis
courage you . There are sev
e ral easy. accurate ways to
cut ci rcuit board materia l.
Beg, borrow, o r buy a copy
of Prin ted Circuits Hand
book (Refe rence 4). This
book does a good job of
show ing ho w to cu t c ircuit
boa rd stoc k. Alterna tively,
make fr iends wit h a ha m
who owns or works at a
commercial circuit board
sho p! Anyway. making
shie lded enclosures is easi
er than it fi rst appears.

My o riginal analyze r
used q uite a few BNC con
necto rs . The numbe r of
connectors can be reduced
by build ing the low-pass fil
ter , mixe r, a nd vco e nclo
sures together on one base
plate . l ook at the schemat
ic , Fig. 5, for sh ield pa rt i
tioning details . l ikewise,
the preamp lifier and log
amplifier enclosures ca n be
built together (Fig. 7). The
bandpass filter shou ld be
built by itself, a s should the
attenuator. This arrange
ment al lows the a na lyzer to
be tuned up with very littl e
test equipment.

Circuit Board layout
and Construction

There are a lot of possi
ble component substitu
tions for the spectrum ana
lyzer. Some of the co mpo
nents you use in your ana
lyzer will no doubt be dif
fe rent from the ones I used
-at least in physica l size.
This ma kes standa rd ci rcu it
boa rds im practical. It is
easy to lay out yo ur ci rcu it
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Photo C. Preamplifier layout.
s/rips " have been instalfed.

ry for construction on sin
g le-s ided ci rc u it board
stock. The coppe r is on the
top side . It ac ts as a g round
p lane a nd helps sta bilize
the c ircu it ry. All a nalyzer
ci rcuitry bui lt in t his man
ner was built o n 1 .B-inch
wide ci rcuit board strips
lengths as needed . The low
pass filte r, bandpass fi lter,
a nd attenuator a re built " in
the a ir" inside their shielded
enclosu res. The y don' t need
a c ircuit board .

Get so me draft ing ve l
lum with a ligh t blue. 1/10
inch grid on it. Afte r you
ha ve a ll the parts for a cir
cu it, you can begin devel
oping its ci rcuit board lay
out After mulling over the
sche mat ic, lay the actua l
components on the grid pa
per and think through thei r
inte rcon nections . Ju ggle
them as needed into a neat
a rrange me nt. Re m ember
tha t al l ground connections
are going to be made o n the
top.

After yo u have the layout
and interconnections visu
a lized in a n a rea, pick up
each co mpo ne n t a n d
sketch in its outline on the
vellum . Show its co nnec
tion to other components
(under the board) wit h dot
ted lines. You will be sur
prised how fas t thi s goes .
Remember to keep the in
put a nd o ut put compo
nents of each rf stage sepa-

Note that the brass " cap

rated . This is aided by using
circuit boa rd strips. Check
the photos of my layout for
ideas (minor c irc uit c ha nges
were made after so me of
the photos).

Once the layout is com
plete , tape it to your ci rcu it
board blank . Drill thro ugh
the layout into the ci rc uit
boa rd each place where a
component o r wire lead
goes through the board .
Use a #55 dr ill bit . After a ll
holes are drill ed , li ghtl y
countersink with a l IB-inch
drill bit all holes that a re
not going to be a ground
connection. This keeps the
leads going throug h these
ho les from sho rting to the
grou nd pla ne. Dril11 /B-inch
ho les in each corner of the
board . 4 -4 0 x 1 /2 -in c h
sc rews a re pu t in these
ho les to act as legs for the
board. Begi n insta lling com
ponents. The y are intercon
nected under the board by
their leads and/o r bus wire.
Remember to keep connec
t ions as short as possible .

The vco osci llato r ci rcuit
is built tota lly o n top of the
ci rcuit board ground p lane
so t hat leads ca n be very
short. Fo llow the layout in
the photo ca refully. The
vco a mpli fie r is built in the
norma l way.

I use d bra ss tub e s
(boug ht a t a hobby shop)
for coil-wind ing mandrel s.
Where wiring goes through

a partition on the sc hemat
ics, use a l iB-inch hole
drilled in the partition
wall .

Afte r you double-check
your wiring, insta ll the cir
cuit boards in their shie lded
enclosures. Tack-solder the
ground plane of the circuit
to one side of the enclo
su re . Do not install the tops
of the enclosures yet-we
have testing to do!

Because of the power in
vo lved, build the l -pad
sa mple r ca ref ully . The cir
c uit bo ard used to mount
the resistors has no co ppe r
on e it he r side exce pt at the
co rne r on the far side of the
50-239 connec tors. Thi s
sma ll piece of ground plane
is cove red with mask ing
tape before the co ppe r is
etched with ferri c chloride.
The 51 -Ohm re si stor is
grounded here . A ground
wire is then take n from here
to a lug at the BNC connec
tor (ma ke the lug from co p
per shim stock).

Mount the boa rd using
4-4Q x 3/4-inch sc rews. Use
5/16-inch-d iameter X 112
inch-long aluminum tubing
slip pe d o ver ea ch 4-40
sc rew to sta nd the c irc uit
board off. Be sure the resis
tor pairs are sepa ra ted from
eac h other by 3/Bof an inch.
The physical layout of the
resistors should look like
the sc hematic in Fig. 3. The
" fuse" wire, which is a sin
gle, hair-thin stra nd of cop
per wire from a n o ld " zip"
cord, m ust be at least 1/2
inch long. The l -pad is built
in a med ium-size minibox.

I mounted the shie lded
enclosures and the sweep
ge ne r a to r/p ower-s u pp Iy
boa rd in a 3-inc h-high X 12
inc h-wi de x lB-inch-deep
a luminum c hass is. (Refer to
Photo 0 for typical mount
ing.) Individual c ircu its are
tested befo re final mount
ing a nd insta llation of the
e nclosu re tops.

Testing and Alignment

The minimum test equip
ment needed to align and
test the HF spec trum ana-
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This service will be available nationally. Lab tested & time proven
modifications professionally installed in your amateur Handy-Talkie 2M,
220, 440, MH2 transceiver by Henry Radios warranty technicians

(KNOWN AS "A&W PRODUCTIONS")

HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS
Outboard the dip switch! Have it neatly inlayed
into the back cover of your Handy-Talkie making
all 32 PL Tones Selectable at a moment's
notice.

$25 Got your own PL? Send it to us with your
Handy-Talkie unit and we do the professional
installation for you.

$55 We will install a new PL and inlay the dip
switch into the back cover of your Handy-Talkie
ready to operate.

Send us your Handy-Talkie unit and a check or
money order plus $3.50 for shipping and hand
ling payable to A&W PRODUCTIONS, INC.

For T EM PO units the dip switch is inlayed into
the Push-to-Talk bar. The TEMPO S-15 will
have the dip switch inlayed into the back cover.

$45 We will install a NEW BATTERY BEATER
in your TEMPO S-1 , S-2 , S-4, S-5 READY to
operate. Your New Battery Beater wi ll use the
same jack as the charger wi th no new holes and
regulation circuits bui lt into unit. Comes with
Cigar Lighter Adapter with internal fuse.

CONTACT A&W PRODUCTIONS FOR SPE
CIAL MODIFICATIONS YOU MAY WANT
TO HAVE DONE. WE SPECIALIZE IN THE
TEMPO HANDY-TALKIES.

WE ARE AN OFFICIAL "TEMPO" REPAIR STATION
ALL WORK GUARANTEED FOR 30 DAYS. SEND YOUR HANDY-TALKIE AND A CHECK OR MONEY

ORDER TO:

PRODUCTIONS
3305 Pica Blvd., Santa Monica
California 90405 (213) 828-9310
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Note 1. Resistors are 1/4 W, 5%;
unspecified capaci tors are 5O-V
ceramic.
Note 2. Capacitors marked
" SM" are j: 5% silver mica .
Note 3. L43·12 rf t ransformers
and FT37·43 toreros are even
able from Amidon.
Note 4. Shielded box made from
single- and double-s ided G-10
crrcuu board plus copper shim
stock.

lvze r includes a high-im
pedance volt ohmmeter, a
3SQ-MHz frequency count
er. and a ,5-.MHz bandwidth,
single-channel. de-co upled
osc illosco pe with a tr ig
gered swee p . A grid-d ip os
ci lla to r al so is usefu l. You
shou ld make up several
2-foot RG-58 ca bles with
BNC co nnec tors. These will
be used during testing. For
best results. te st ing and
al ignment sho uld be done
in the order listed below.

Power Supp ly Testing.
Check the resistance be
tween the prim ary and sec
o ndary of the w a llplug
transfo rmer before use. It
should show an open Cir
cu it. Check the secondary
ac vo ltage . It sho u ld be 12
V ac to 15 V ac with no
load . Hook the 12 V ac to
the p ower s up p ly a nd
check the 12 V de. 24 V de.
a nd - 6 V dc o u tpu ts. They
sho u ld be within 1/2 vo lt .

Sweep Generator Testing.
Connect the power su pply
to the swee p genera tor and
turn the power su pply o n.
Check pin 2 o f the 555 IC
with your oscill o sc ope. You
sho u ld find a lQ-Hz-to-12
Hz ramp waveform. The
bottom o f the waveform
sho uld be at 4 volt s a nd the
top of the waveform at 8
volts . The front o f the ramp
(l o ng slope) shou ld a ppe a r
st raight You sho u ld find a
sim ila r ramp a t the X-axis
output connec to r. Thi s
ramp will be between - 0 .6
volts and 3.4 vo lts.

C hec k pin 8 o f th e
TL084C o p a m p. You should
f ind a pul se t rai n with a
1Q-Hz -to-1 2-Hz repet it ion
rate. The pulse train sho u ld
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Fig. 7. Preamp and log amp.
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CLOCKS BY 8MI
173 8 24- hovr clock .
173 OM d val desk c lock ... . . • ••• • •

DAIWA/MCM
CN520/CN540 Willi mete.. . . . . 59.95/69.95
CNW4 18/CN'¥'v518

An tenna T...nel'$ ••.•••••• 169.95/ 2 79 .95
CNA 2002 A..IO 2 .5W Tvn e, 39995

- CA LL FOR QUOTES-
Partial product list ing - se nd stam p fo r a l iver
or call l o r quotes. Terms: Prices do n ot include
shipping. V ISA an d M aster Charge accepted.
2% discount fo r prepaid orde~ lcashier's cheek
or m oney order) . COD fee $2 .00 pet order
Prices subject to change witho...t nonce 0
ob ligation. No personal Checks accepted.

(Orders Only, Pleas e)

ORDER HOUR S: 11 am , 7 pm (Eastern Time) M·F
9 am - 3 pm (Eastern Time) Saturday

Closed Tuesdays

AUGUST SPECIALS
1-800-336-4799

ORDER
TOLL
FREE

- DEALER INOUIRIES INVI TED -

Handheld.
14 4 up 2 m Synthesized handheld. . . . 295 .00
440 up M Hz Synthesized handheld . . . CALL
sn- T MHz Synthesized handheld. .. 229 .00

Amplifief". - Tokyo H igh Power
Hl-3 2 V 2m 30 w all o ... t . . .•..... . . 75.00
Hl-8 2 V 2m 80 w att 0 ...1. recv, preamp .. 149.95
HL-l 60V 2 m 160 w ovt. recv. preamp . . 299.95
HL-20U 4 40 -450 M Hz . . . . . . ••. . . . . CA LL

* SUPER SPEC IA LS *
AlDEN PCS 300 2m Handhe ld ••••• . 28400

PeS 3000 2m XCVR 284 .00
K D K FM 2030 25 Willi 2m XCVR CALL

KENWOOD. YA ESU. DENTRON
- CA l l FO R QUOTES-

Mailing Address: 24 10 Dre xe l St
W o o d b ridge. VA 22192

Store Location: 13646 J effe rson Davis Hwy.

(New Location) Wood bridge. VA 2~19 1

lDl [IJ:OM)

17 031 643-1063

M-W-F: 12 noo,...6 pm
Thursday. 10 i1rn-4 pm

Sat... , day. 9 arn-3 pm

TEN-TEe SALE

ege, inc.
_."

2% Bono s for Prepaid Ord ers
( Cashier's Check or Money Ordetj

HF TRANSCEIVERS
720A- The Top of the line
730 - A Great M o bile

740 - New Model

A STRON POWER SUPPLIES (13.8 voq
RS7AS amps cont inuous. 7 limp ICS, .. 48 .60
RS12A 9 amps cont. . 12 amps ICS . . . . 66.35
RS20A 16 amns ccnt. . 20 amps ICS... 87.20
RS20M same lIS RS20A + meters .•• 10 5.50
RS35A25 amps co nl . 35 amp ICS. . . . 131 .95
RS35M s-ame as RS35A + meters . • • 151.95
VS35 M 25 am p con t. adJustable 17 1.00
VS20 M 16 am p cont. adjustable 124.00

MINIQUAD HQ.l 127.9 5

YoCOM ANTENNAS/2m Amps
5/8 w ave 2m hand held Ant . . . . . . .. 15.95
2 walts in, 25 watts o t 2m A mp ... 69.95
200 mw in, 25 walts 0 t2m Amp.•. 82.95
2 walts in, 50 walts o t 2m A mp .•• 105.95
2 w . tts Ill. 100 watts 0 1. 2m Amp ..•. 159.9 5
Power Pack lor "COM 2A/2AT. . . . • • 18 5.95

O RD ER I N FO RM A TI ON

Orders or Quotes On ly 1 -800· 336 · 47 99

MIRAGE AMPS e WATT METERS
M P1 /MP2 Hf orVH f Wa1t M eters . . . . 99.9 5
8232 in-30 0Il1. All M ode 2 m A mp . • •• CALL
Bl0810in-80 0...I.AIl Mode2 m Amp. •• CAU
8101610 i,...160 0lJI. All Mode2m Amp . .. CAll
8301630 in-160 0lJI. All Mode2m Amp . •• CAll
01010N UHf Amp. A ll Mode.. . . •. .. CAll
CI06 220 M Hz Amp. . . . . . . . . . . . • •. CALL

Inlormation
and V irg in ia o rde rs:
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Photo H. Log amplifier layout. Note strip des ign.

be high (20 volts) about
20% of the t ime and low
(- 3 volts) about 80% of
the time.

Turn the frequency-span
pot full y clockwise (no
ramp) and set the center
frequen cy pot mid-range.
You shou ld find 6 V de to 12
V de on pin seven of the
Tl084C op amp (vco-tuning
voltage). Vary the setting of
the center-f requency pot.
The v ee-tuning voltage
shou ld vary from - 3 volts
to 21 volts. Set the center
f requency pot for a 'tOvolt
output. Tu rn the frequency
span pot counterc lockwi se
u nti l you have a ram p
waveform from 2 volts to 20
volts (readjust the center
frequency pot as needed).
Thi s completes prelim inary
sw eep generator test ing,

If your sweep generator
fa ils to act as above. re
cheek component va lues
and c i rc uit hoo ku p fo r
prob lems . Refe r to the
theory of operation for ad
ditiona l hints.

Yeo Testing. Connect the
vee-tuni ng voltage from the
sweep generator to the vco.
Ground the RG-58 shie ld at
the vco enclosure. Connect
12 Y de from the power sup
ply to the vco power input.
Disconnect one side of the
osci llator co il for a mo
ment. Power up and check
the MRF901 co llector vo lt
age. It should be about 6 V
de to 8 Y d e. If it is too high,
reduce the value of the
100k bias resistor. If it is too
low, inc rease the value of
the bias resisto r. You can't
use a pot here ! Once the
col lector voltage is verified,
power down and reconnect
the coil.

Power up and connect
your counter to the vco rf
test jack. Turn the frequen
cy-span pot fully clockwi se
(no ramp) and adjust the
cen ter-frequency pot for a
3-vo lt o utput. You r counter
shou ld read about 90 MHz.
Adjust the vco coil spacing
to get the vco in the 89.5
MHz-to-90.S-MHz range .
Check the de output from
the rf detector of the vco
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amplifie r out put for a a .8-V
dc-to-1 .3-Y-dc level. Adjust
the spaci ng between the
vco coi l and the amplifier
pick-up loop, if necessary.
to obtai n the proper detec
tor output .

Set the cente r-freq uency
pot for a 1SD-MHz osc illa
tor output. You should have
a tuni ng voltage of about
18 V de. Check t he rf-detec
tor output voltage agai n to
be sure it's still between 0.8
V dc and 1.3 V de. Monitor
ing the d c voltage from the
rf detector with yo ur scope.
tune the cente r-freq uency
pot back and forth between
3 volts and 18 volts. The de
tector output voltage may
smoo thly va ry some but
sho uld not " ju mp." An
abrupt vo ltage change indi
ca tes a parasitic oscill ation.
If th is sho uld occur. work
with your oscil la tor layout
(ve ry sho rt leads) to get rid
of it.

A tuning voltage of less
than 1 V dc may cau se the
oscillator ou tput to be erra
tic in freque ncy and amp li
tude This is not a problem.
Once the vco oscillator and
a m plif ie r are o pe ra ti ng
properly. install the vco en
closure top.

Preamplifier and Log Am
plifier Testing. Connect 12 V
dc to the pream pl if ier and
log amp lifie r ci rcuits and
power up. Turn the frequen
cy-span pot fully clockwise
(ramp off) and adjust the
center-f requency pot for 90
MHz at the vco rf test jack.
Disconnect the frequency

counter. Hook the attenua
tor box to the vco rf test
jack with a two-foot RG-58
cable. Hook the output of
the attenuator to the input
of the preamplifier with an
other two-foot cable.

Set the bias pot o n t he
log amplifier about mid
range. Monitor the dc out
put of the rf detector on the
log amplifie r buffer. Tune
the buffer transformer slug
fo r peak o utput. Use the at
tenuator to set the detector
output to 0.2 V de. Now ad
just the bias pot of the log
amplifier fo r peak output .
Adjust the attenuator for a
just-de tec tab le ou tput at
the log amplifier buffer. If
a ll seems well with t he pre
amplifie r, install the fop o n
its enclosure. Prepare the
top fo r the log amplifier
sec tio n. Drill 1f8-inch-diam·
eter ho les in the top over
each i-f tra nsformer loca
tion and over the bias pot .
(Use drafting vellum as a
template .)

Hook t he osc illosc ope to
the video o utput of t he log
amp li fier. Adjust the slugs
in each log amplifier stage
for peak video output. The
tuning of each stage should
be smooth. and the tuning
of the bias pot sho uld also
be smoot h. If the video out
put from the log am pli fier
jumps suddenly while tun
ing, yo u may have a self-os
ci llat ion in the log arn plif i
e r. 1f this happens, carefully
work with you r layo ut. Fer
rite beads, extra bypass ca
pacitors. and small copper

sh im stock shie lds can be
used to eliminate the prob
lem. My i-f strip was quite
stable. so I do not think you
will have a problem.

If yo u live near a com
mercia l FM sta tio n, it may
interfere with you r tuning
efforts . Tape the shield top
on the log amplifier during
initia l tun ing to help elimi
nate this problem. As soon
as it appears that the log
amplifier is working. so lder
on the top . Once the top is
so ldered on, it will totall y
eliminate the interference .

Bandpass Filter Tuning

Set the vco to 90 MHz.
Hook the attenuator be
tween the vco rf test jack
and the bandpass filter in
put . Hook the band pass fil
ter output to the preampli
fier a nd log amplifier . Moni
tor the video output of the
log amplifier on your o scil
losco pe. With the tops off
the band pass sect ions, you
sho uld get some signal. If
not. tempora ri ly bridge the
input and output sections
with a 1-pF capaci tor tack
soldered at the input and
output tap points. Tune the
input and output stages for
peak response. Remove the
1-pF capacitor if used. Now
peak the two midd le stages.
You probably will get an
overcoupled response (dou
ble-hump). Just ce nter the
tuning between the hum ps.

Now install the shie ld
tops. one at a time. Tune all
bandpass stages after each
top is insta lled . Tuning will
become ve ry sharp, espe
cia lly if you are using air
variab le tuni ng capaci tors
instead of piston trimmers.
When the last top is in
sta lled, carefully pe ak all
stages.

Set up your oscilloscope
fo r X-Y operation. using the
X-axis o utput of the sweep
generator for the oscillo
scope horizon tal input and
the log amplifier video out
pu t for the vertica l input .
Gradually turn the frequen
cy-span co nt ro l counter
clockwise until you get a
sweep display of the filter

•
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Photo I. L-pad sampler.

bandpass. Make fine ad ju st
ments for a smooth band
pass shape. Stagger-tune
the two middle band pass
filter sections ju st a bit to
sharpen the nose of the f i l
ter. Be sure to put in enough
attenuation to keep the vid
eo output from the log am
plifier under two volts dur
ing the bandpass filter tun-

ing procedure.
If it seems that you have

an over-coupled response
in your filter. narrow the ap
ert ure between the two
middle bandpass f i lter 'ioec
tlons. If the f ilter tunes
sharply but exh ibits high
loss. then widen the aper
ture between the two mid
dle sec tions.

Final Setup

lm t all all circu itry in
your chassis and complete
all wiring and coaxial cable
hookup. Set the analyzer
upside down in front of
your scope. Connect your
oscilloscope to the ana
lyzer X- and 'r-axis outputs.
Set up the oscilloscope
again for X-Y o peration,
Turn the ana lyzer on (no
signal ). Turn the f requency
span pot fu lly clockwise (no
ramp). Using your f req uen
cy counter at the vco rf test
jack, set the vco for 90 MHz
operation with the center
frequency pot . You should
see two horizontal l ines
about 2 volts apart . Rotate
t he frequ ency-span pot
counterclockwise a l ittle.
You should see the band
pass-f ilter response again.
This is due to m ixer leak
th rough and is normal.

Set the retrace l ine (lowe r
st raight l i ne) u nder the
bandpass response curve at
the bottom of the CRT

screen. Widen the t race
with the oscilloscope con
trol s to reach across the
screen. Turn the frequency
span pot fully cloc kwise
again. Set the vco frequen
cy to 120 MHz. Now turn
the span pot co unterclock
wise unt il the zero-f req uen
cy half-spike appea rs on the
left side of t he scree n.
There should also be some
grass above the retrace line
along the bottom on the
screen. The analyzer should
now be scanning 0 to 60
MHz_

Feed a sm all 3Q-M Hz sig
nal from a grid-d ip osci lla
tor (use a p ick-up loop as
shown in Photo J) or a low
power-signal generato r to
the ana lyzer through the at
tenuator. You sho uld now
see the 3D-MHz signal spike
about mid-screen . You may
al so see the 2nd harmonic
of the 3Q-M Hz signal on the
right edge o f the sc reen. Ad
just the attenua tor so that
the 3Q-MHz signal is about
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Note J. Wall transformer ava ilab le from Jameco.
Note 2. Other dev ices ava ilable from Radio Shack.
Note 3. TL084C is quad op amp.
Note 4, 500-pF threaded feedthroughs available from Alaska Microwave.

Fig. 8. Power suppl y and sweep circu i ts.

24 73Magazine. August, 1982



MICROLOG
INNOVATORS IN DIGITAt COMMUNICATION

AMATEUR RADIO
COMMUNICATION

AT ITS
FINEST

Both Systems Provide
Y ou won't f ind as much T here's a certain thrill to
well thought out proqrem- • SIM.PLE DIRECT CONNECTION to your Transceiver. using efficient, reliable
ming, circuitry, and features • COMPLETE SYSTEM, built-In Demodulator & AFSK digita l communicat ions
anywhere, et any price! The Modulator with keyboard programmable tone pairs. equipment on the etr. That's
ATR6600 combines the _ SPlIT.SCREEN operation with keyboard selectable the fu n of RTN. Spice up
best of both worlds, an easy line location. • LARGE. TYPE AHEAD text buffer. your Amateur Radio opere-
to use video system for _ T EN . programmable m essage memories, plus 10 's tion with the silent video
CW/RTTYISSTV with euto- WRU & S ELCALs.. RANDOM CODE generator & hand system that does it ell, the
meuc stat ion control and a Microlog ACT-I. Even if
stand-alone computer with key Input for practice, • Baudot 60 to 132 WPM. you own e home computer
expendable memory f, fu l l • ASCII 110 & 300 baud. • SYNC-LOCK MODE for and are considering an out.
instruction set in Motorola improved ASCII operation. • RECORDER INTERFACE board interfi!lcelprogram,
assembly language. Add the FOR "BRAG-TAPE" or recording off-the-air•• CODE remember, we've put it all
BASIC language option CONVERTED Printer o u t pu t In Baudot or ASCII . in one RFI tight enclosure
peckeqe and you'll have the • SSTV/GRAPHICS transmit . • FULL 63 KEY that's ready to go a:t soon
unique combination of an Computer g rade keyboard. as you power up. And, with
RFI proof computer and the "Battery-backed" memo
ultimate RTTYfCW HAM station . And don 't forget "easy to ory option , you won 't even lose your pre-prcqremmed
use: ' All of us at Microlog are RADIO ACTIVE on RTTY, so messages if there's a "blink " in the A,C, The ACT· ] has
there's i!I lot of personal attent ion to derail and ease of opera- features that the competition doesn't even have on the draw-
tion. "Suck-en" command listing and video status display will ing board! Check for yourself. you could spend a lot more
get you on the air quick and sounding li ke a pro. and still come up short.

ATR 6800 ACT 1
The most often asked question we hear is " What' s the difference between the ATR

- VS - f, the ACT·l ?" The ACT· l is a ded icated system for RTTY/CWfSSTV ,lt p rovides
all the functions and features you need for a multi-mode station, Along with this superior " ON·the-A IR" performance. the
ATR·6800 extends your operation into the realm of automatic station control end computer programming. Pluq-In
applications modules expand the ATR's memory to add new HAM oriented programs which are enabled by simple
keyboard commands. By adding the BASIC option peckaqe, you'll have pre-proqremmed full community mailbol(. contest
dupe sheet, personal station log. message editor. BASIC computer language and 16k of battery-backed (ncn-vctetue)
memory. We also provide a subroutine l ist so that you can write programs to directl y control the ATR·6800 in easy to use
BASIC languo!lge. The ATR·6800 then is the expandable , " do everything" system where your imagination is the only limit!
The ACT-I is designed for the HAM who needs the essenuals o f a complete video system for d igital com municat ions.
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Fig. 9. Shiefded box construc tion detail.

than 2:1 . A lways be sure
you are using an I -sample r
with a high enough power
rating!

Component Sources
and Substitulions

It often is lamented th at
home-brewing pro jects is
difficul t these days because
of poor component ava il
ability . I started seriously
experimenting with elec
tronics 20 years ago in the
good old days of compo
nent ava ilability. The differ
ence between now and then
is th at we have about a
thousand t imes more com
pone nts to experi ment
with!

It's simply a matter of
motivation and tenacrtv .
You can get any component
that you need True, Mom
and Pop's local TV compo
nen t place doesn' t ca rry
everything, but they may be
able to order it for you.
Don't be afraid to contact a
manufac tu rer or a big dis
t ributor l ike Hall -M ark, Ar
row, Allied, etc. They are
usually glad to work with
you (although order mini
mums can be an occasiona l
problem), Best of all, look
at the ads in this magazine.
There are severa l dozen
mai l-order dis t r ibuto rs
which ma rke t primarily to
the experimenter.

O n specifics: You can get
circuit board stock, chemi
cals, d rill and router bits,
etc.. f rom Kepro in Fenton,
M issou ri . You ca n get
MRF90h, 40673s, 500-pF
and 1000-pF feedthrough
capac itors from Alaska M i
crowave labs in Anchor
age, A laska . You can get
ferr ite beads. toroids, and
i-f t ransformers from Ami·
don Associates in N . Holly
wood, California. Small ai r
variable capacitors for the
bandpass filter are avail
ab le from Radiok it in
G reenvil le, New Hamp
shi re. You can get resistors,
capacitors, 555 ICs, Tl084C
quad op amps, VMOS tran
sistors, and many of the
parts discussed above f rom
Radio Shack. You can get

flASC -

"<, SINGLE OA OOUBLE-SIDED
'-G- IO CIACUIT tOAAO , 1/16 ,0

THiCK

If everything has gone
well , then power down your
transmitter completely and
connect the attenuator to
the t-oed. Switch in all at
tenuation and connect the
attenu ator to the spectrum
analyzer, Remem ber that
the ana lyzer and osci llo
scope cases should be sol
idly grounded . Sta rti ng
again with low power, key
down and adjust the attenu
ator for a full -scale spec
trum ana lyzer d isplay. How
does your spectrum look?!
Always switch in full atten
uat ion before inc reas ing
power. Remem ber, do not
go over one kil owatt con
ti nuous output (2 kw p-p).
Do not attempt to use the
spectrum analyzer system
where your swr is greater

1/'/'/1 - 11"'011110(~ !lAASS ! TJUP

Note t. Solder G·l0 circuit board and brass strips with 4Q-W iron.
Note 2. Solder copper shim stock with 25-W iron.

Photo J. The spectrum analyzer can easily be tuned up with
simple test equipment.

ment. Be sure everything is
grounded properly. I sug
gest mounting the l-pad
and attenuator on an alumi
num plate which is in turn
wall-mounted. Ground the
plate ! Do not connect the
attenuator to the t-oad yet.
Connect your t ransmitter to
an swr meter, t he swr meter
to the t -oad. and the l -pad
to your dummy load. The
I-pad should introduce lit
tle, if any, swr. Starting with
low power (100 Watts or
less), key down for 30 sec
onds . Power dow n your
transmitter completely and
quickl y inspect the inside
of your I-pad. The "fuse"
should be OK and nothing
should be hot. Continue
testing to full station
power.

the same height as the zero
frequency half-spike. If
things have gone well so
fa r, you are getting a signal
through the low-pass filter
and mixer, so you can now
instal l their enclosure tops.

Set the frequency-span
cont rol so that the 30-M Hz
signal spike is abou t two
scope divisions wide. Now
fine- tu ne the bandpass fil 
ter again and re-peak the
log amplifier. Switch the
1o-dB attenuator section in
and out while adjusting the
vert ica l gain of the oscil lo
scope so tha t the signal
height changes one CRT di
vis ion. Now switch a 2D-dB
section in and out. Signal
height should change two
CRT divisions, Readjust the
frequency span control for
a D-to-6O-MHz analyzer tun
mg range.

Increase signa l strength
until the first smal l spike
pops out of the grass be
tween the 0- and 3D-M Hz
signals. Th is is slight ly
above the overload point of
the analyzer. The 3D-MHz
signal spike should be near
the top of the CRT screen
(8th vertical division). Full
scale inputs should be the
next (7th) CRT div ision
down. Touch up the osc illo
scope contro ls if necessary.
The zero-f requency hal f 
spike w ill be about six divi
sions ta ll. Switch all attenu
ation out and reduce the
signal generator output so
that the 3O-MHz test signal
is seven divisions ta l l.
Check t he vertica l ca libra
t ion of the ana lyzer over
t he a t t enu a t o rs 59-d B
range.

Using your signal genera
tor and frequency counter,
take notes on the horizon
tal calibration of your ana
lyzer. This is done by cen
tering a signa l from your
signal generator on each
CRT hori zon t al div ision
(vertical l ine) and recording
its frequency . Your ana
lyzer is now ready for use.
But f irst, test the t-oad care
fu lly!

Hook up your l-pad to
your transmitting equip
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OVER A 1/4 WAVE WET NOODLE!

II sounds uorcuious.uoesn't It? Amateur
Radio advert ising is not exempt from exag
geration. When facts are distorted by tabnca
l ion you may be induced 10 buy a product that
ulurnatefv is incapable 01meet ing the oertor
mance claimed by the manufacturer. Caveat
Emptor (buyer beware)'

The AEA IsoPel.™ ant enna has 3 db ga in
over a dipole In free space. This 1$ an honest
and supportable cla im, Yet other manufac
turers claim as much as a 7 db gain for their
antennas using no reference standard or a
1/4 wave antenna as reference. The 1/4 wave
IS not a recognized reference used by
reputable an tenna engineers because n IS
most d iff ic ult to properly decouple in a
repeatable tasnoo.

The IsoPol. antennas offer the maximum
gai n allalnable lor the length of antenna ,
'ltus IS a bold statement and one we know we
can stand behind I

For any linear array antenna 10 outperform
the IsoPole by 3 db or more co-tne-nonzon
ga in. II wou ld have to be at leaSf20 teet long!
Anyth ing less and you can be t that aoverns
ing deception is being used,

Before you buy a VHF or UHF base station
antenna. get some good honest racts about
VHF antenna oes.cn. Send lor your FREE

coov 01 " FaCIS About Proper VHF Vertical
Antenna De s tq n' by Pro fe s sor 0 K .
Reynolds, K7DBA. You' ll be glad you did

In the meantime. we would like to expose
you 10 some 01 the commen ts we have
received frum customers tnat ale usmc the
IsoPo le

seetue. WA - Compact & easy 10 install,
quality & keeps XYl happy -rooks good!!
Half Moon Bay, CA - Found repealers I on
ly hea rd about betcre rrom my OTH - E,
cenent Amazed at light weighl eoc low cost.;
Sturgis. SO - The rscocie Antenna has ex
ceeded my expec tat ions
lumberton, HC - You learly do what you
say! The best 2 mtr. antenna I have ever own
eo t
l a Habra, CA - Hooked up tcoav . and it was
a perfect match throughout the enti re band
For tne money, you can not go wrong
Tok , AK - Truly a line antenna. working bet
tel than the l ive element yagi it replaced.
Sacramento, CA - A s semb ly wa s
rema rkably easy, I needed an etncieot. low
prolile antenna & your product fit the bill to a
" T"
W ar saw , I N O - AMAZED !! ! Antenna
ground mounted on required mast & octoer
torm ing a (R.R. ) at 55' on top of tower.

lori s , SC - rm a comme rcial rad io
salesman , and the rsooore is THE antenna I
recommend,
Seattle. WA - Works we ll - excellent. Had
(R R) at 80' wrt h the rsocore at 20 It I now
hea r repeaters and SImplex I never heard
With (RR) The ISQpOle w ill soon be at SO'
Freeho ld. NJ - It ISeverything your ad says
ana more,
Grea t Neck, NY - Amazing ottterence bet
ween (RR), 10 db or be tter , raise tept. never
heard before - SUPER, 73 and thanks.
Rich f ield, OH - Works ex tremely we ll.
broke a repeater at 100 rm using 150 mw !
Vernon , TX - (The dealer) said the antenna
WAS THE BEST ON MARKET and I AGREE ! It
IS AN EXCELLENT antenna & work s to SpeCS
.rbaoks .

Price s and Specifi c alions s ubjec t to
c hang e witho ut notic e o r obligation.

Brings you the
Breakthrough!

Advanced Eleclromc Appllciilllons. Inc. • P.O. Bolt 2160 • lynnwood. WA 98036 • (206) 775·7373. Telex: 152571 AEA INTl
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Photo K. O-to-6O-MHz spectrum on longwire antenna, using
accessory p reamp lifier.

Photo L. o-to-6O-MHz spectrum on longwire antenna with
my rrust y bu r noisy computer on.

Specifications lor HF Spectrum Analyzer

wall transfo rmers and tan
talum capacito rs f rom
Jameco in Belmo nt. Califor
nia. 2N5179s are carried by
most TV parts houses. The
double-balanced mixers
ca n be ordered di rectly
f rom M in i-c ircuits in Broo k
lyn, New York . See, you
have no exc use !

OK, the MV109s might
he a slight problem. An
MV209 or MV309 should
al so work . I got my stock
from Hall-Mark. If yo u run
into a p roblem gett ing
these d iodes, pick up the
phone and call Motorola
Semiconductor in Phoenix,
Arizona , for help.

The high frequency spec
trum analyzer shou ld he
fa irly tolerant o f com po
nent substitutions except in
the vco oscil lator c ircuit
and the I-ped. For exa mple,

Frequency rang e
3-dB bandwidth
3O-dB bandwidth
3:30-dB shape factor
Dynamic range
Spuriou s responses
Noise uoor
Fuu-scate input
v-exrs output
x-axts output
v-asts calibrat ion
x-exr s calibrat ion

Ot08 MHz
8t024 MHz
24 to 60 MHz

the " ho tter" 3N211 could
su bstitu te for the 40673 if
yo u crank its ga in down a
bit with the log amplifier
bias pot. You could use
MRF901 s in p lace of the
2NS179s (don't try to go the
o the r wavl). Solid copper
conductors (#1 2) stripped
from house wiring can be
used for coil stock in the
vco and bandpass filter.
Any decent electrolvtics of
the proper capacitance and
vo ltage rat ing can be used
in the power supply and
sweep gene rator circu its .
Electrolvtics could a lso be
used in place of the tanta
lum capacitors in a pinc h.
Try to get close-tolerance
parts in this case .

Useful Accessories

Yo u can d upl ica te the
2-stage wideband-prea mpli-

Oto 60 MHz
220 kHz
1,100 kHz
1:5
60dB
60 dB below full -scale
65 dB below full-scale
- 8 dBm :t2dBm
oto 2.5 volts
- 0.5 10 + 3.5 volts
10 dB/division
6 MHZ/division (approximate)
4 MHz:t 0.75 MHz/d ivision
8 MHz :t 1 MHz/di vision
6 MHz :t 1 MHz/d ivision

fier c ircuit to use as an ac
cessory ahead of the atten
uator. This will allow you to
view the o-to-6O-MHz radio
spec trum on a longwire an
tenna and quic kly judge the
band conditions through six
mete rs. Vco freque ncy-tun
in g is somewhat nonlinea r,
which is typical of simple
wideband o sci llators . A
6-M Hz crystal oscillator
driving a TTl Schmitt trig
ger makes a usefu l ca libra
tor. The output of the TTl
ga te conta ins eve ry har
monic t hrough 60 MHz .
Ligh tly couple the TTL gate
to the spectrum ana lyzer in
put with an insu la ted wire
antenna placed near the an
alyzer input connector. A
momentary-on push-butto n
can be used to ac tivate the
ca librato r.

Analyzer Applications

We have talked about us
ing the HF spec trum ana
lyzer to monitor transmit
ting equ ipment. This wa s
the prima ry application I
had in mind when t de
signed the ana lyzer. It is es
pecia lly useful to hams who
are home-brewing their own
HF transmitters or hnears. It
is a lso useful for checking
low-pass filter pe rformance
and band cond it ions. I'm
sure you will find other ap
plications.

The ana lyzer ha s a so
Ohm input impedance and

is de-coupled. Be sure to
add a blocking capacitor
ahead o f the attenua tor if
you are goi ng to look at an
rf signa l that is riding o n a
dc leve l. Stay away from
high-vo ltage dc c irc u its .
The bandpass of t his ana
lvze r is too wide for look ing
a t SSB modulation linea r
ity. However, this can be
judged adequate ly from a
two-to ne pa ttern on a nor
mal osci llosco pe.

From Here
Th is pr o je c t d e mon

stra tes that a useful spec
trum anal yzer can easily be
built from relatively com
mon and inexpensive com
ponents . Avid experiment
e rs sho uld treat this design
as a st a rt ing-o ff poi nt.
Meanwhile, let' s get those
tran smitter s pe ct rums
cleaned up! If you would
like to ask me a Question
about the ana lyzer pro jec t.
please send an SAS E. 73! .

References

1. Solid State Design for the Ra·
dio Amateur, by Wes Hayward
and Doug DeMaw, AAAL Publi
cations.
2. Hewlett·Packard Electronic
Instruments and Systems, by
Hewlett-Packard, Palo Alto, Gal
iforn ia, 1981.
3. " High Performance Spectrum
Analyzer: ' Wayne Ryder, Ham
Radio, June, 1977.
4. Printed Circuits Handbook,
2nd Ed ition , by Clyde F.
Coombs, McGraw-HilI.
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RINGO
RANGERII
7dB GAIN
HIGHEST GAIN
2 METEROMNI
OUTPERFORMS
CONEAND
OOUBLEZEf'P
WORK MORE STATIONS
EUMINATE NOISE
LIGHTNING PROTECT£O
ACCESSMOREREPEATERS
ASSEMBLEEASILY
INSTAlL QUICKLY
ACOMIliTE ANTENNA
All PARTS INClUDED
600.000 HAPPY USERS
BECOME ONE TODAY
ARX·2B l34 ·164MHz
ARX·220B220·225MHz
ARX·4511B 435·4511MHz

MOBILE
RANGERS

MA RTIN ENG INEERING
P.O. BOX 253 .... 1:>4

BOONVILLE, MO 65233

816-882-2734

N~VAX
M OBILE CONN ECTIO N

HAZER N Heavy duty, steet, tor
Rohn 20 & 25 S249.9S
To~, Rotator, Ant. not Included

HAZER III Standard duty.alumInum.
tor Rohn 20 & 25 to wer Sl99.95

HAZER II HeCN)' duty, aluminum,

tor Rohn 20 & 25 to~r S279.95

- _."".... -••••

HAZER '"
TOO OLD-TOO SCARED
TOO TIRED TO CLIMB?

HAZE YOUR rOIlIER

• Hazer fbllOW1 parallel to to\fol\!(
• Raise orIo~Antenna to ground
• Works best on srlt standing towen
• Guy wI~ lugs provided on Hazer
• Midway to_r guy wires must

temporal'l l)' be rrtnO..t:d during
_ atlon

• SImple & easy to Install and use
• Complete wtth winch. 100 tt ot cable.

hardwa~ & Instructions

NOYAX"

••
"''"1•

NOYAX I

NOW TWO MODELS TO
SERVE YOU BETTER

YOUR OWN PRIVATE AUTOPATCH

NOVA X interfaces your standard 2 meter; 220; 450; etc . Base
statio n and telephone. us ing a high speed scan switc h ing tech
n ique so that you can direct d ial from you r automobi le o r w ith
your HT from the backyard or pootside - Au to matically ... Easy
installation transceivers. featuring sol id state swi tching, o ffer best
resu lts ... Avail ab le interfaced w ith an ICOM 22U .

FE A TU RES

· 3 min. Call duration t imer

• Up to 45 sec. activity timer

• Single digi t A ccess Con trol

• DTMF (Touch Tone]" phon econnection

. 4 dIgit A ccess Con trol

• Toll Restr ict

• L ED Digital D isplay

• V inyl covered alu m. case size

NOV AX I

Y ES

Y ES

YES

YE S

NO

NO
NO

5" )( 6")(2"

NOVAX II

Y ES

Y ES

NO
YES

YES

Y ES

YES

10" )(8"x1 %"

•

MORERANGE
3 dB GAIN
518 "STAINlESS WH!P
GRIP TIGHT na
MAGNET
CHROME PLATEDBASE
NEAT APPEARANCE
THUMB LOCK ADJUSTMENT
NO WHIP CUTTING
LCM' PR ICE
MAGNETICMOUNTS
AMS·147 14&14B MHz
AMS·220 220·225 MHz
TRUNKLIP MOUNTS
ATS·147 146-148 MHz
ATS·220 220·225 MHz

~
""CN'

~vEu::PlVlENT

ORPOR AT'ON

(formerly R.W.D. Inc.)

• Direct ly Interfaces wit h Repeater

• Ro tary Dial System (incl. Last d igi t dial )

• Ring Back (reverse autopatch) " Opt ion "

• Pr ice

N.V.S. Res. add appro. Sales Tax

To o rder, send
check , money
o rder to :
MASTER CHARGE
ANa VISA ACCEPTED

NO YES

NO YES- " Op t ion " -$49.95

ve5-$39.95; K i t $29.95 V ES-Wired-$39.95

it; $169.95/wired$219.95 Wired only $279.95

SHIPPING ADO $3 .50 in U .S.A.

• T rademar k ITT

Box 162 - Tudman Rd .
Westmoreland . N .Y. 13490

or Pho ne 315-829-2785 .... 21

BUY FROM YOUR DEALER

<Ii
THE ANTENNA COMPANY
.48 Perimeter Rood . P.O . Bo x .4680

Manchester, NH 03108
Tele x - 953050 "" 106
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DISCOVER THE NEW DENTRON LINE OF
VALUE ENGINEERED PRODUCTS.
Every Dennen unit Is the result of an in-.
tensive engineering effort focused on
your specific needs. You get the gear
you want, with the features you want,
the performance you want. at a price
you'll love. Value engineering ... it
means you don't have to pay lor more
than you want, or settle for less thon you
need.

C 1982 DENTRON RADIO CO~ INC.

GAUON Un.ar Ampllli.r: 1200 PEP watts Input
on 5SB; 1000 walls input on CW, 160 ·
80-40-30·20-17.15 Meier amateur boards;
modifications lo r 12 and 10 meter amateur bonds
and associated MARS freQuencie s, rugged
reliable 3-500Z grounded grid triode; high
volume forced air eoollng-2 speed blOwer; lull
functiOn metering, Inlernal In-ouf switching.
~Z U>e IncJuded. 15~ 'W K 7~ 'H I( 15WD; 47
"'-

e M·U TUNED INPUT ACCESSORY, Tuned Input ac
cessory lo r amateur band ampllliers which hove
no tuned input slage. The circuitry Ia symmetrical
on all bonds. No tuning necessary. 4"W x 2WH II
4WD; 31b!.

M LX M ini Tra nsc e iver: 25 Woft PEP SSB/CW
TronsceIYef for any one Amateur Bonet 160 to 6
Meters. Digital Readout, 12 Volt ocercncn NI-CAD
Portapock available. S"W x 2\i "H x 7"0; 4lbs.

GLA·l0001 u neer Amplllt.f: 8o.l5m w/some
MARS; 1200w PEP sse, 700w ON; (4) O-5OA'1
w/tuned ~ for ~tate rlQs; 125w drtve,
117{234v; n "W x 5-3i8"H x 11"0; 30 IbI.

GAUOH " II" lIn.or AmpllU.r: 160-80-40
30·20.17·15 Metef amateur bondl; 12 ond 10
meters for export only; 2000 walls PEP SSB, 10 00
wc tts CW, 1mY, SSTV. AM: 100'1. In Amateur see.
vice; 2-Type 3-500Z EIMAC Power Grid Tr1odes: 2,
3-5OQZ tubes Included: 15\i "W x 7\i"H x 15"0; 49...



STATION ON E CW Radio Slatlon: A complete
3-bond, 25 wan, CW transceiver and cccesscees
sla tlon IOf new ond excencercec hams. This kit
comes comple le with transceiver, code key, 3
band d ipole, headset. logbook, AARt. license
Morual, rccne and code course Ofl cc sserte. S- W
x 4"H x 5"0; 71bs.

GLT·IOOO Antenna Tu ner: 1.8-30 MHz con
tlruOus; Isles wire, COOl(, balanced Ilne; 1.2 t(W

PEP; I t(W ON ~I: n-wx 4W H x 12- 0; 18 Ibs.

MLT·2500 21CW Antenna Tuner: 1.8-30 MHZ c on
tinuous;Tunes cccx wires and balanced line; Wat
tmeler occuracV :t 10\ or luU scale ; 14"Wx5.S"H
x 14"0; 28 1bs.

MLA·2500 C Unea r Am plifier: A lull 2 t(W PEP. 1
t(W CW amp/iIief: Uses two type 81 22 output tubes
wtItl a total plate dissipation or 800 watts; The
new Mt.A-2500 C Is~ to dale wtIh full coverage
or all orctee bands, Including the new WARe.
30. 17. and 12 meter bands, and 160 rneiees.
14-W x 5.3-H x 14" 0; 49 1bs.

Jr. Monitor Tuner: 1.8-30 MHz, 300w, balun; tor
cccx. wire and balanced line. Base Of mobile
(bracke l incl.). 6-W x 3"H x 8"0; 4 1bs.

NDHOO Tune,: 1.8-30 MHz; bUilt In dlrec llonal
wattmeler with dual meters; wide matching 'onge,
built-In 4;1 balance. 14"W x 2"H x 14- 0 ; 8 lbs.

MLX·2500 Tl'onseelve,: (NOT lJner oereocn
160-80-40-30 -20-1 7-1 5-12-1 0 Mele , amaleu,
band$; use, LSB, CW; 500 watts PEP SSB. 400 watts
CW; O.5uV lor 10 db SIN; 120/240VAC 50/60 Hz
SUpply built In; .... SIIcOn Sold stc te Recetver;
2-6MJ6 tubes In transmltter output; 14Vo "W x 5Yo "H
x 14"0; 29 It».

MLA·2500 I/lolF 2 Meter Ampllt ler: 50-54 MHz,
142-150 MHz; 1800 watts PEP, 1000 wctts F.M. Of
C.W.. 875 wall, A.M. Unear: 8122 Ceramlc/Me lal
jetrodes, 120 /240 VAC. 50/60 Hz. 14 " W x S- H x
14 "0; 49 lb•.

Clipp e r1on-L unee- Ampllll.r: 16().15m wlsome
MARS; 2lCW PEP 558, t l<W DC CW, IlTTY/SSTI/: ( 4)
5728'•• 65-15Ow drive; SIze: 1 4~ "W x 6 -H x 14W O;
42 ",.

GLA·500 VHF AmpUfler: 144-150 MHZ; SOO watts
Input PEP SSB; SSB 50'\; CW, FM·3M.; 11 5-1 20 or
230·240 VAC 50/60 Hz.; 1. 4C X250 B
Metal/Ceramic Tetrode; H "W l( 5WH x 11 "0; 31

'"

CUpperton T Anlenna Tuner: 2 t(W Tuner; 1.8-30
MHz COfltlouous; Tunes cccx, wires Of balanced
line; 14W W x 6"H x 14W O; 22 Ibs.

:::>enT~on
DISCOVERING VAST NEW HORIZONS

1605 Commerce Drive ,; 167

Stow, Ohio 44224 U.SA
216-688-4973 Telex, 241-633



it Col. (R~l) Sir h an Nepean Bt. C5YN
Coldens. reffont
Nr. Salisbury
Wiltsh,,~, England

The AC4YN Story
- a Tibetan adventu re, ci rca 1936-1937

G5YN (ex-AC4YN, VUQ VU2YN, LA9YC. V51YN, DL2YN}at
home.

I n 1936, it was decided to
send a pol itica l mission

to lhasa in Tibet. I was then
a subaltern in Peshawar Dis
trict Signals on the north
west front ier of India.

At that time, Tibet was in
a politica lly weak po sition.
The Da lai lama had d ied
and his reincarnation had
not yet been found . The Ta
shi lama was on a visit to
China, and the Chinese.
who had always considered
Tibet to be a prov ince of

China, wished to bring him
back to Tibe t with an escort
of thei r army. A rege nt had
been appointed to cover
this period .

The Tibetan governme nt,
the refore, invited t he mis
sion to l hasa with two ob
jectives. The pr ima ry one
was to persuade the Tashi
Lama to return to Lhasa. to
ma rch out beyond lhasa,
meet him. and bring him
back to Lhasa in tr iumph
without an escort of the

Chinese army. The second
objective was fo r us to re
view the Tibe tan army and
advise on its improvement
with a view to making Tibet
a mo re effec t ive buffe r
state between the nort heast
fro nt ie r of India and China.

The political side of the
mission was handled by the
leader, the late Sir Basil
Gou ld, who. at that time.
was B. J. Gou ld, Esq ., polit i
ca l office r, Stkklrn. a nd by
H. E. Richardson. Esq., Brit
ish t rade agent, Gvantse,
the late Co l. Freddy Spen
cer Chapman, personal as
sistant to Gould, and Rai
Bahardur Norbhu, a high
ranking En gli sh-speak ing Ti
betan.

The health of the mission
was in the hands of Captain
W. S. Morgan of the Indian
Medical Service. While the
missio n was in lhasa, he
also d id a grea t deal of
work fo r the Tibetans. He
he ld many clinics and car
ried out many successfu l
operations for cataracts un
der what, by modern stan
da rds, would have been
considered very primit ive
cond itions.

Mil ita ry matt ers were in
the hands of Brigadier Phil
ip Neame VC DSO, and
communications w e re
lo o ke d a fter b y lie u t.
Sidney D agg and myself.

Commu nicat ions in Tibet
were rud imentary. The Ind i
an Posts and Telegraphs op
erated as fa r as Cvantse.
where t he Brit ish t rade
agent had his po st su pport-

ed by a squadron of Indian
mounted infantry. Beyond
Cvantse. the mail wa s car
ried by mounted runners. A
telegraph line operated as
fa r as l hasa . It wa s a single
st rand of ga lva nized iron
wire supported on ligh t
wooden poles with no spe
cial insula tion. It operated
single-current simplex earth
return . One could tap in not
on ly at Gyantse, but a lso at
each rest house along the
route . Mounted linemen pa
trolled the route re-e rect ing
any poles that were blown
down and repairing break s
in the line .

If we went beyond lhasa,
we wou ld no longer have
access to this circuit. It
wou ld therefore be neces
sa ry for us to take transport
able wireless with which we
could se nd back our diplo
matic traffic. Another im
po rta nt reason for ta king
wire less on the mission was
to outface the Chinese .
They had a transm itter at
lhasa although I never
heard it. As it happened, we
neve r went beyond lhasa .
The Tas h! lama died befo re
we succeeded in persuad
ing the Chinese not to se nd
an escort of their a rmy.

The responsibility for
prod ucing radio equipment
was given to Northern Com
mand Signa ls; lieut. Sidney
Dagg of that regiment was
given the task. As no suit
able service equipment wa s
available , he had a trans
mitter and rece iver built in
the regimenta l workshops
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fig. 2. AC4YN receiver.

IIHEOSTAT

f jg. 1. AC4YN transmitter.

View from roof of rest house at Phari Village and long in
middle d istance. Himala yas in background.
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a A simple aud io amplifier
e ndi ng in two PX-4 tri odes
in pu sh-pu ll to enab le my
receive r to o pera te a loud
speake r for broadcast re
ception .
• 45 fee t o f duralumin tu
bular mast in 5-foot sec
tions, the property of Pesha
war District Signa ls. I had to
leave t his beh ind a lso,
muc h to the fury of my
com mand ing off ice r.
• My own key, a pai r of
headphones, and a sm all
box of b its and pieces. Un
fo rtunate ly, I no longe r
have this key as the Post Of-

at Rawal p ind i. It must be re
membered that everything
was carried o n pack ani
mals -ponies o r ya ks- in
panniers two to an animal.
each one not weighing
more than one ma ud (80
lbs. l

Dagg produced the fo l
lowing eq uipment:
a The ma in tra nsmitte r.
co nsisting of a self-excited
push-pu ll Colpitts oscil lator
us ing two AT-50 triodes
with a n inpu t of 100 Watts.
a A balanced Collins cou
pler to co uple the transm it
ter to the open-wire aerial
feeders.
a An Eddystone "All World
Four" (1-V-2) battery receiv
er .
a A rotary tra nsformer to
conve rt 12 volts de to 1000
volts de at up to 100 milli
amps .
a A Phil lips reco rd pl ayer
- turntable. pick-up. and
amp lifie r -operating o n
230 vo lts ac .
a Two twelve-inch moving
coi l lo udspeakers. (We had
baffles mad e lo cal ly o n a r
rival .I
a One t ra nsverse-cur rent
ca rbo n m icrophone.
a O n e 1 2-v ol t de to
23O-volt ec rotary convert
ee.
e O ne 550 -Watt St ua rt
Turner cha rging engine.
a Four six-volt. 120-Am
pete-hour batteries.
a Two 36-foot stee l sec
tional masts.
a lots of aeria l wire. insu la
tors. and Eddystone 4-i nc h
feeder se pa ra tors.

I brought a few things of
my own from Pes hawa r:
a A 1-V-1 rece iver whi ch I
had bui lt myse lf. This cov
ered 10 to 550 meters using
Eddystone pl ug-in coils .
The tuni ng control was a
Ut ility 100:1 slow-mot io n
d ial. The rece ive r proved
muc h more eff icient t han
the All World Four. The tun
ing and reaction controls
were muc h smoother and
the signa l/no ise rati o ve ry
much better . Much to my
sorrow. I was made to leave
it behind when I left the
mission .
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the Army, this was carried
as a top load on a Class I
mule. However, we had no
proper pa ck sadd les and
the ponies would not have
been strong enough. Final
ly, it was lashed to two
stout bamboo poles and
ca rried by fo ur coolies .

When we se t off, our en
tourage down to the last
se rvant and sweeper was 50
stro ng, includ ing 25 pack
animal s and thei r drivers.
These were ponies at fi rst
and yaks later. In those
days, the motor road ended
a t Cengtok. so from then on
we e ithe r walked o r rode.

As far as the halfway
po int, Cvantse, there were
good rest houses at each
stage in which we could
spend the night in comfort.
The first day's jou rney was
through rain forest , where
rhododendrons grew in thi r
ty-foot trees and leeches
abounded. The first ha lt
was at Karponang at 9,500
feet , just short of the Tibet
an border. I remember suf
fer ing from mountain sick
ness here. but it passed off
in about half an hour.

Next d ay, we crossed into
Tibet by the Natu La Pass at
14,600 feet and dropped
down into the Chumb i Va l
ley . Over the pass it was
much dryer as the monsoon
drops most of its moisture
on the southe rn slo pes of
the Himalayas, leaving Ti
bet a comparative ly dry
co untry with o nly a few
inches of snow despite a
very hard winter .

radio equipment. The trans
mitter worked well , and we
ca ll ed in on the VV group.
We also checked that the
receivers wou ld bring in the
BBC overseas service for
news, etc . We did not have
time to tryout the amateur
bands at that time .

We then di v ided the
equipment into 8O-pound
loads fo r back transport.
The most awkward load
was the charging engine ,
which weighed 120 lbs. In
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W e arri ve d safe ly a t
Gangtok, the capita l of Sik
kim, where Sir Basil Gould
had his residency. Already
at Ga ngtok were Freddy
Chapman and Brigadie r
Philip Neame. Chapman
not on ly acted as PA [per
sona l assistant] to Sir Basil
but was a lso in charge o f
c inem atogra p hy, botanv.
o rnithology, and zoology.
Here, Dagg and I took the
o pportunity to check our
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The route from Calcutta to Lhasa. (Map from 1930s sources
by Alan R. Phenix.)

nee " lost" it when they had
my equipment in cus tody
during the last war .

Before join ing the mis
sion, I was sent to Si mla, the
summer hill station of a rmy
headquarter s . There I
ga ined experience in ope r
ating the control sta tion of
the army group with which
we would be communica t
ing from l hasa . It was
known as the VV group as
a ll sta t ions had a three-let
ter ca llsign, of which the
first two were VV. The mis
sion ca ll was VUQ I a lso
was br iefed to check the ac
curacy of The Army Ro ute
Book o f Tibet and look out
for a ny possible landing
grounds.

From Simla, 1 travelled
across Ind ia to Ca lcutta
where I jo ined Dagg. We
did so me sho p ping and
then went on to join the rest
of the mission. We first tr av
e led by train across the
Plain of Bengal to Sihguri,
the railhead in the footh ill s
of the Himalayas. I chiefly
remember the fl atness of
the country and the paddy
fields.

At Siliguri . we transferred
to a taxi and had a ha ir-rais
ing and spectacular drive
up the beautiful va lley of
the river Feesta . At one
point, we crossed the river
by a bridge which spanned
a gorge in one magn ificent
a rc h, with the river racing
far below. The Teesta is a
tr ibutary of the Brahmapu
tra .

Lieut. Dagg unpacks and rests record p la yer at an in termedi
ate halt. Freddy Chapman at right.
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How the charging engine traveled to Lhasa.
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Tibetans working the hand charger.

The transmitter, receiver, and Collins coup ler ins talled in
the barracks at Cvantse.

rocky gorges and occasion
ally by streams. We passed
close under Mt. Chomol
harl, a beautiful snow-cov
ered cone rising to 24,000
feet.

Cvantse is a fai r-sized
town with monasteries, a
jong, the headquarte rs of
the British trade agen t, and
ba rracks fo r a company of
Indi an mounted infantry, at
that time the 2/7 Rajputana
Rifles. Here severa l officia l
receptions took place. For
instance, we had to time
our arrival carefully so as to
be three miles from the
town at 11 :00 am. We were
met here by Raja Ter ing, a
cous in of the Maha raja h of
Sik ki m. Hal f a mile furt her
on, we were met by Mr.
Richa rdson (the British
trade agent). Capt. Salo
mons, an escort of mounted
infa nt ry, and Capts . Guth rie
and Morgan of the IMS, the
Army surge o ns. Captain
Morgan accompanied us
for the rest of the mission . A
m ile fur the r on, the eastern
and wes tern jongpens met
us, and fina lly the Tibetan
trade agent and the Abbot
of Gvantse Campa. This or
der of precedence is very
st rict. The most senior offi
cia l meets you nearest yo ur
destination and the most
junior fa rthest out. O n each
o cca sion , c e re m o n ia l
scarves of white natural silk
are excha nged .

Here, Dagg and I were
ab le to have a tho rough
so rt-out of ou r gear. We cut

Cyantse: Tuna, 15,000 feet ,
Dochen. 14,900 feet, Kala ,
14,850 feet , Samada, 14,1 00
fee t, Kangm ar, 13,900 fee t,
and Sauga ng at 13,000 feet.
Cyantse itself was at 13,100
feet . The way was mainly
over a sto ny plain with
mountain s ri sing to 20,000
fee t in the di stance. Some
times we passed through

While Oagg and I were
dea li ng with radio matters,
Cha pman was studying the
local fau na and flora . In
due course, he sent back a
magnificent collection of
seeds and pressed flowers
to Kew Gardens.

The re were six more night
ha lts before reaching our
major intermed iate halt at

In the valley, we spent
three nights, one at Champi
tung, 13,350 fee t, another at
Yatung, 9,950 fee t, and a
third at Cautsa, 12,600 feet.
At Yatung there was a de
tachment of Indian mount
ed infant ry. The next day
we cl imbed up out of the
va lley on to the main Tibe t
an plain at 14,300 feet. We
stopped the night at Phari .
which was a small town
with a fort , o r jong, and a
good rest ho use.

At each of these halts,
Oagg and I set up a receiver
to check on the VV group
and take down news broad
casts fro m the BBC. It wa s a
yea r afte r sunspot maxima,
so HF propaga tion was
good and there wa s noth ing
unexpected about what we
heard . The only embarrass
ment was the cha rging en
gine. D agg had been given
no chance to test it at high
alt itude, and as we ga ined
he ight. it developed less
and less power due to short
age of oxygen. At 6,000 feet
it wo u ld just wo rk . At
10,000 feet it would sta rt
and ru n when cold. As soon
as it warmed up it stalled,
and that wa s that.

We sent a signa l home to
Stuart Turners who, in due
course, sent out a pair of
va riab le-jet carburetors.
They did not arrive until af
ter I had left the mission,
but I wa s told that when
they were fitted the e ngine
ran very well , deve lopi ng
mo re than its ra ted power.

View of m y tent, home of AC4YN, in the garden o f the Deki y
Langka at Lhasa.
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The transmitter and receiver, VUQjA C4YN, In m y tent at
Lhasa.
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weight because they are more human oriented
than keystroke sequences and they remember
your selliOQs when power is off.

weight control makes your signal distinctive
to penetrate ORM.

MODE 2 & 3 (Rn y): BAUDOT & ASCI
5 level Baudot is lransmilled at 60 WPM.

Both Rny and CW 10 are provided.
Carriage return, line feed, and " l TRS" are sent

automatically on the first space alter 63 cnarac.
ters on a line. This gives unbroken words at tile
receiving end and Irees you lrom sending the
carriage relum. After 70 creraciers the lunction
is initiated without a space.

All up and down st ntt is done automatically,
A downshifl occurs on every space to quiCkly
clear garbled reception.

The buffer. programmable afld automatic meso
sages. backspace delete and pn control (keys
your rig) are included.

Tile ASCII mode includes all the features of
Baudot. Transmission speed is 110 baud . Both
upper and lower case are generated.

MODE 4: MEMORY kEVER
Plug in a paddle 10 use it as a deluxe fuU

feature memory keyer with automatic and pro'
grammable memories, iambic operation, dot-dash
memories. and all the features 01 the CW mode.

MODE 5: MOIlSE CODE I"I!ACT1CE
There are two Morse code practice modes.

MOde 1: random length groups of random cnarac
ters. Mode 2: pseudo random 5 character groups
in 8 separate repeatable lists (with answers).

Insert scece between characters and groups to
form high speed characters at slower speed for
easy character recognition .
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5 MODES: CW, Baudot, ASCII, memory keyer,
Morse code practice. TWO MODELS: MFJ-496,
$339.95. 256 character buffer, 256 character meso
sage memory, automatic messages, serial numbering,
repeat/delay. MFJ·494. $279.95. 50 character buffer,
30 character memory, automatic messages.

MFJ brin;s you it pair of 5 Mode Super Key·
boards thai gives you more features per dollar
than any other keyboard available. You can send
CW, Baudot, ASClI. Use it as a memory keyer
and for MORSE code practice.

You gel text buffer, programmable and auto
mate messece memories. error deletion, buffer
preload. buffer hOld. plus much more.

MODE 1: CW
The 256 character (50 for 494) lexl butler

makes sending cenect CW effortless even iI you
"hunt and peck,"

You can preload a message inlo the buffer and
transmit when ready. For break-in, you can stop
the buffer, send comments on key paddles and
then resume sending the buffer content.

Dele te errllfS by backspaCing.
A meter gives butler remaining or speed. Two

characters be/ore buffer lull the meter lights up
red and the sidetorte changes pitch.

Four programmable menage memories (2 for
494) llive a total 01 256 characters (30 for 4941.
Each message starts after one ends for no
wasted memory. Delete errors by backSPacing_

To use tile automatic menages, type your call
intu message A. Then by pressing tile CO button
you sefid CO CO DE (message A).

The other automatic messages work the same
way: CO TEST DE, Of, OOZ.

SPecial keys lor KN, SK. BT, AS. AA and AR.
A lot ol thought has gone into huma;; engineer·

ing these MFJ Super Keyboards.
For ell:ample, you press only a DOe or two key

sequence to execute any command.
All contrOls and keys are positIoned logically

and labeled clearly lor instant recognition.
Pots are used for speed, volume. tone, and
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The Regent inspec ts the record playerlPA equipm ent.

Using the PA equipment. The monk who enjo yed singing

a di pole fo r the Army HQ
group wave length of 30 me
ters, Each half of the d ipole
was 25 feet long, and the
open-wire feeders were 40
feet long. We se t up the
transmitter and rece iver in
a room in the barracks . We
were lucky enough to find
here a home-made charging
machine which had been
bu ilt to charge the battery
of a broadcast receiver. It
was bu ilt a round a six-vo lt
car dynamo driven by a
wondrous contrivance of
wooden pulleys and flap
ping leather belts. Cranked
by coolies, it managed to
produce enough charge to
enable us to maintai n sho rt
schedu les wit h t he VV
group, but not enough to
spare to enable us to make
any transmission on the ern
ateur bands.

It was now decided that
Dagg should go back to Cal
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cutt a and have a new hand
cha rger bu ilt. It had been
hoped that a charging en
gine used by a recent Ever
est exped ition m ight still be
ava il able a t Katmandu, but
enquiries showed that it
had been di sposed of. Dagg
eventua ll y re joined us in
lhasa with a most eff icient
gea r-driven device. It used
a Ford 12-volt dynamo and
had two large crank han
dles. Four coolies managed
to produce 6 Amps through
12 vo lts of batteries. This
rate of work is only about
1f1Oth HP. so they can't
have been working very
hard!

The political part of the
mission went ahead to Lha
sa, leaving me behind with
the radio gear a nd the Bell
and Howell 35mm projec
tor. There was no point in
taking these on up to Lhasa
until power was avai lable .

In d ue course. I was sum
moned to join the main par
ty.

Now, lhasa had an elec
tric light plant. It worked on
the de t hree-wire system
with 440 volts of batte ries
hav ing the cen ter tap
ea rthed . The supply was,
therefore, 220 vo lts. Those
on one wire had posit ive
ea rth , those on the othe r
had negat ive earth . The
cells were cha rged by a mo
tor generator. The motor
ran at 3 kV ac. The ac wa s
generated by a sma ll hyd ro
electric plant in the foot
hill s of the 20.000-foot
mountai ns wh ich rose from
the 12,000-foot Lha sa p lain
about three miles away .

The insu la tio n of the
transmission line was a bit
rudimentary, and on damp
evenings there we re impres
sive brush disc ha rges. The
stream driving the turbine
froze at night du ring the
winter so that c harg ing
co uld be carried o ut only
by day.

You will realize that this
was a conside rable engi
nee ring achievemen t when
you remember that every
item had to be ca rried up
from the road head by coo
lies and pack an imal s .
Great c red it also is d ue to
the Tibetan offi c ial who as
semb led and comm issio ned
it with on ly unskilled labo r
at his di sposal and who was
responsible for running it.
His name wa s Ringang. He
wa s one of the four Tibet
ans who, as boys, were se nt

to England and educated at
Rugby . He was also respon
sib le for the officia l ciphers.
He arranged fo r our bat
teries to be charged by con
necting them in pa ra ll el
with the end cel ls of the
440-volt battery.

The mission was ac com
modated in a nice villa in a
ga rden ca lled the Dek iy
Langka . The re were not
enough rooms for us all to
sleep inside, so I had a tent
in the garden in which I also
set up the transmitter and
rece iver . The aerial was
supported at o ne end on a
forty-foot mast consisting
of five o f the eight-foot sec
tions of du ra lumin . The
other end was supported on
one sect ion se t up o n the
flat roof of the ho use. Regu
lar contact was kept with
the co ntro l station of t he
VV group at Army head
quarters, Simla, in the sum
mer, and with New Delh i in
the winter. All the outsta
tions at va rious army sta
tions in India and the o ne in
Hong Kong were worked on
the 3Q-meter wave ,

Once th is was organized,
I looked around for the
20-mete r amateur b a nd .
This was soon found and
the transm itte r tuned to the
band by netting on to the
receiver. You will remem
ber that each half of the d i
pole was 25 fee t and the
feeders were 40 feet, mak
ing the overall length of
each ha lf 65 feet. so there
was no prob lem in loading
it up via the Co llins coupler.





The Pata/a.

lhasa, the mission, and all
the good fr iends I had made
up t here . A front ier war had
sta rted and my command
ing office r demanded my
retu rn to the regiment. So,
about mid-December, I set
off back with my Pathan
bearer and a couple of pack
pon ies. Travel ing light. I d id
double st ages. Cha p ma n
came with me as far as the
Yamdrok So, a vast lake be
tween lhasa and Cvantse.
to study bird life and gather
wild flowers. I c rossed the
up per reaches of the Brah
mapu tra in coracles, came
back over the 16.600-foot
Karo la, and went down to
Cvantse. In winter, it is very
cold at these heights, and a
strong wind blows all day
raising dust storms , If Tibet
ans have to trave l in the
winter, they do so at night
when the wind drops .

I continued these double
stages back to Cangtok.
and then went by taxi to Sil
iguri and by tra in to Calcut
ta . I had to cal l in at New
Delhi fo r debriefing before
returning to my regiment in
Peshawar.

In order to keep the radio
in operation after my depar
tu re, Reg Fox, who was ex
Roya l Signa ls, was sent up
from Calcutta. He did not
a rrive until after I left. so I
did not have the pleasure of
meeting him . When the mis
sion closed in the spring, he
stayed o n in l hasa and ma r
ried a Tibetan girl. He re
mai ned until the Chinese in
vasion, when he escaped to
India where he died .
Whether any of his records,
logs, or equipment have
survived, I do not know.

To those who are inter
ested in reading about the
mission, I recommend F.
Spencer Chapman's book
Lhasa, The Holy City, pub
lished by Chatto and Win
dus. London, 1938. The po
litica l off ice r in Stkklrn's let
ter no. 4{7}-P.37 to the For
eign Office (dated 30th
April 1937) and his diary of
events are probably avail
able from the Public Rec
o rd Office, london.•

•••
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What they enjoyed most
were films taken by Chap
man whic h had been sent
down to Ca lcutta fo r pro
cess ing and re turned to us .
The appearances of them
selves and their friends on
the screen were greeted
with loud applause. Anoth
e r t hi ng whic h a m used
them was ta lking into the
m icro pho ne and hear ing
their own voices, ampl ified
by the record player ampli
fier , booming out over the
loudspeakers .

Al l too soon, t he time
came when 1 had to leave

•
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taken up helping Freddy
Chapman with cipher work
a nd photography. O n some
evenings, we gave cme ma
perfo rmances. These were
always packed, not only
with our own staff and
friends, but also by as many
loca ls as could squeeze in
to the room . Some of the
films were old com ics we
had rented from a film Ii·
bra ry and brought with us.
Of these, the most popular
were those starring Rin Tin
Tin, since they rem inded lo
cals of their own shepherd
dogs.

adio J.C4YN D Is a e 1-1 -381r : I ~'" .... _..• .
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The first people to re
spond to tha t historical ca ll,
"CQ de AC4YN," were VU2
amate urs. Before the Chi
nese invasion , the interme
diate fo r Tibet was AC4.
There was no licensing au
thority, so I created the call
by add ing the two letters of
my own ca llsign to t he in
termediate . Unfortunately,
I did not make a copy of the
log for my own record s, so I
have no reco ll ect ion of in
dividual callsigns worked.

The fi rst OX to be worked
was VK and ZL. They were
so reli abl e that we regarded
them as loca ls. This was
very useful. as the political
officer had relations in New
Zealand. We were able to
pass Christmas greet ings
between the two pa rties via
amateu r rad io, ea rn ing co n
siderable kudos both for
amateu r radio and Roya l
Signals.

As the yea r progressed,
our signa ls seemed to reach
furt he r and further west un
t il. in December, I ra ised my
first G station. In my exci te
ment, I asked him if he
would relay messages to
my family . However, I must
have sca red him off as he
did not come back to me
agam.

I was no t able to spend
much time on the air as I
had to join in a great num
ber of the business and so
cial activities of the mis
sion. We attended and gave
many off icia l parties. There
were visits to the Potal a. the
three huge monaste ries
(Sera, Drepung, and Kun
dun), the cathedral , and var
ious temples. Although the
Tibe t an s a re Bud dh ist s,
the re were sti ll tr aces of an
cestor and devil worship. It
was always considered wise
to placate any gods, spirits,
o r devi ls that may be
arou nd. One such tem ple
was ded ica ted to snakes.

Besides these places, we
also vis ited the mint. the a r
senal. and the Norbu Lin
gha, the Dalai l ama 's sum
me r palace and gardens.
Some of my time also was
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Of course, if you do want a lull featured/super deluxe
repeater, with higher power and a lull Ust of available 'built-in'
opt ions, then you want our SCR1000 or 4000 " Dream
Machine" . These unit s will continue to be available for those
who want 'The Ult imate in Repeaters'.
SCRn Pricing (15Wt.): 2M or 22OMHz, 5995.00 Amateur Net.
44OMHz, $1150.00. For no 'plug-In' 10 board (Export), deduct
$40.00. Call or write today for a data sheet, or to place your
order! Sold Factory Direct or through Export Sales Reps only.
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10M FM RXlTX Boards, Repeaters & Remote Bases NOW
AVAILABLE! Call or Write lor Full In10.
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Introducing the New Low Cost Spectrum
SCR 77 Repeaters-2M, 220 & 440 MHz!

'-------------------i5< 14&4 &"flA«d!

1055 W. Gonnontown Pk, 58 0 Norristown, PA 19401 0(215) 631·1710 0 Tolox: 846-211

115 or 30 WI. Xmtrs. I

11:1SP£CTRU. CO••UNICATIONS

se"., FM REPEATER

Thes. IMtW Repeaters maintain the quality 01 desliln. com.
ponent. and construction which made Spectrum gear
famous. However, all of the " bell s & whistles" wh ich you may
not need or want have been eliminated-a t a large cos t S8V
ings to you! The SCRn is a real " workhorse" basi c machine
designed lor those who want excellent , super-reliable perfor
mance year alter year - but no frills ! ('PL', 12 Pole IF FlIIer,
Front End Preseiector. and a 3OWt. Transmitter are the only
"bullt-ln" opt ions ava ilable; but Autopatch, Remote Con
trol, and other equipment can be connected via the rear
panel Jack.)

Includes: .O.3~V Revr. 8 Pole IF Fllte,
eCrystals- high stability .0005%

• Local Mic
eYour Call programmed into mer
• Provision for Auto-Swltchover to Blly. Pwr.
• Built·ln 11S123OV AC Supply; basic Panel Con·

trois, Spkr., LED Indicators

If you' re looking for a new Repeater, but you real
ly don 't need (or can' t afford) all th e features and
options on our world famous, 'super deluxe'
SCR1 000/4000, then our new economy line of
SeA?? Repeaters is ideal for you!

'/jjsC/ ,.,S P ECTR IJItf COItfItfIJNICATION S
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"" 0 HP
S216_OO
S24200

_S242 00

• :0,'

Dual VFOs

1DI1ICOMI

&- --~-·~.I

Bank

JULY 4TH
CELEBRATION

Electronic
Equipment

EEB
-

=-
516 M, '7~3~;3~:;;~~A 221811 1::!!1C

Tue. Weo F" 1 0 AM·~PM

H'urs lOAM 9P", Sa, 10A'" . P'"
ClosP<! $u" & "'0"

HAND·HELDS

.,.,H P
IC 2Ai2AT S24200 _
IC 3Ai3AT 220 .. S269 00
IC 4AiU T 440 .. S26900
FT-208R 2M S319 00
FT rOllR 440 $11900

[];fJl HAL COMMUNICATION Sl21.lJ ON DtSPL AY AT EEB

CT·21l10 Commu",UhOfl, termonl'
II B-2100 lIeybQard
DS·3100 Te rm,n, t
CWR-6lI SO Telereaoe,

sanyo & Z.", I'" M..." lo<s
in S'oe. a' s,p..eial P'ien

Plan a yisit ne_t t ime you're in

W ash i n g t on , D .C .

SORRY: NO COOs

Sn,pp,ng C"''''';II'' "1 01 '''c luoed.
er.ces S ublec t to e lla"ge W,t llOut No t>ce

Full Line Available

FT-102
Call For Quote

HF Dtgltal rrensceiver
Inc . FM . 240W DC

---~ ,~ /"
""e-/ft ...

.. FT·230R \.
~$35995 SALE $319

2M. FM. Mobile
LCD Dual VFOs Memory 25W

......1 ,;

D llco>!] ""e-/ft ~
,~f' IC-505 \.
~.;;.""':',/ $449 SALE $399

6M Muillmode FM Op tion . 3Wl 10W

~ , ~)

~~~~--

"1r .... ~~ ......
y~

IC·740
Call For Quale

H F Tra n s ., Dig ita l,

Phone, (305) 683·9587

FOX -TA N GO CORPORA nON
Box /59«5. West Palm &och. F10ridP 33406

TnlNo. - 1- _2_ - 3- -4- -,- -<>- - 1-
Sl'k Ftn 2.2.7 2 K 2.7 2.2 .7 2 x 2.7
FTFtn 2.2.1 2 .2.1 2 x 2.1
VBTBW 00' 00' 1990' ' 00 ' 00 300 300
Shape F. 1.34 1.19 1.45 2.74 2.3 8 3.3 2 2.91
- 6dB BW 2440 1990 199 5 418 481 318 34 1
- 6OdB BW JZ70 2370 2900 1270 1140 1110 990
-8Od8BW 341 0 2480 3090 1540 1290 1}95 ll lJ
Hi Side' 140 440 IJZO 2820 Ino 299' 2000
VBT lot toM 0 0 0 "'B 0 IOdB IdB

Supplant o r supplement your original 2.7kHzBW (bandwidth) monolith ic and ceramic
filters with a MATCHED PAIR of high-performance FOX TANGO 201 kHz BW
discrete-crvstal filters . Can be used for both RXITX or for RX only; your choice.

ADVANTAGES OF IT FlLTERS?
(Sec: Test Data Below)

IT'S EASY- HERE'S HOW

• ~'it h rhe IT 2.l'lIhr ba.;c haoopa..\BPl in SSB is "gnf,,'amlv narrower and the sh.,l'" fanor (Sf)" mu.'h b encr
th an thaI of the ,wd filleT< (,..... Tens I anJ 2). But tht, J,ff.-.en..-, Me mort' "trikinl/; when VBT is u..:J '" hrin~

the BP of the , tU,, \.: fil ler. dnwn to thai of the IT fi lt"r ' without VBT \....-.: TestS 2 and 'l.
• IT 2.1'. have more 5<JuarN·off pa...hand rnr"","' mak 'nR the n"".""',,," VBT sellinlot' parlicuL" lv u...fu l for C\l'

t:lpn"aIKJt'I.

• '.t' llh VBT set a t 'ioOClHz , I,,", IT 2.1'. actuallv p....nJo, a mu..h MIn SF than I,,", "pnonal l(..n"'",,,..1 'iOCIH:
8-83MH: C~'llltrr; t.....y Ipproa.:h Ihat of ct.., <:o&ly K...n"n"J 'ilXIH: ~ 5;lH~ C~' fi llrr.

• With VeT ..et (or 300Hz, th., ....lcnwi ty of Ih.. IT 2. [.. aI'Pm"'-h....that of , h., IIp'ltmal K.,nwo. "J 2'iOH: 8.1l ' MH:
fi lt.,r. However, th., oTlginal 2,7kH, fil,..... are not verI' u,,-,ahk at th i, BW Ju... 10 th ... br~e i"".·rtIon l"". ""..I wry
p<.'ah..J pa",ban..l. lCompar., t....u 6 anJ il.

• With V BT in U.." th ., IT 2.1', S1gnlfKandy redccc tt.., ~<Jt'KlI ..k r" .-if"'-t . Th... ~h illh ..J., " Jata .ho",.. their gr.,at.,r
ultimat., alf.,nuallo,", of dO...· 1n "gnals.

(But only if you have one already.)

Regular price: $55+S 125 =$ I80+shipping
INTRODUCTORY PRICE (Complete kit)... $150

Includes Matched Pair of Fox-Tango Filters, All needed cables, pans, instruct ions.
10% quanti ty discount applies

ONE YEAR GUARANTEE!
Order by mail or phone. Pay by VISA/MC, Check, M.D., or C.O.D.
Ask about our filters and cascading kits for Yaesu, Kenwood, Drake, Heath, etc.

AUTHORIZED EUROPEAN AGENTS
Scandinavia: MICROTEC, Makedien 26, Other: INGOIMPEX, Posrfach 2449

3200: Sandefjord, NORWAY D--8070,lngolstadt, W. GERMANY

TESf DATA (Cou rtesy of KA2R)

GET A NEW TS830S
FOR $150!

, V BT se, to provi<k abou t same BW as Z)( Z.l filt.,,, withou t YBT.
I DiSt:;lrlC., (Hz) from USB upp"r -fdB point to point wh.,t<, auJio from S<J + lOUB SIgnal b<.',.-o""" inauJ,bk

Card'ul ' els I I'<' 111"1<", 00' t l1na[ PJool ol lill rrs tS in ,be usmg. Here ar., a f.....· <lUOll.'!' from U:IrTS: ~ . •. Spe.:taetJlal
,m~n' in SSB RX YBT now worb. If r.,ally should . .. 1saved Tr'oOI'<"Y~ 1 Jon',~,C~' fill", .. _<'x,
cellerrt inM,lla'ion imtructioru-many Il<"W options .. ,Fox Tango flit.,.. mak., a """'- ng out .wmy oid '830. "
Why hn.it ,t.,1(;." you r filt.,u now ....hil., ,n" "PC"ial int r<;><l",uory offer last, . An..! Jon't "~>rry abour obsotesc...nce-.
If vou decide tc trade up to the TS9 30, your FO X TANOO filt.,rs will macch il an..! male a reallv new rig out ofIh.,
IlI<"W n g.
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aLACK LIGHT
(ULTRAVIOUT)* . •

$ 2.50 .ed!

JNTULOCI:ING .o.5SE."11lV
~-<I . P . D. T. / ~- ~. P . D. T.
& II~" 1'O..I'T1'" CENTERS

$J . OO I'I"R ...S5E1'411LY

5 STA11ClH~
1tm"1tUXI<I'" .o.5Sf....Y
l- ~ . ~ . D. T . /~-O.P. O.T •
~ I/ r O'O..M"I ... conus

5~ . SO ~u .o.s~Y
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-..1tm"IWXKI'"~
~-O.~ .D. T./1..... P. D. T•
I'US>1 (w/1'US>1 OFF STt'U
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S1. 0 PU "'SSI'>4!\.l

AUTOMATIC
RECORD CHANGER

ClJ"'UTt: OI'SS IS
llf.oDl" TO I"lST.o.L..L
INTO \'CUll c.Al11 t£l"

MINI~

KIlV SWITCH

~
S.P: S.T•

~ -s • us '1.o.c
KEY REI'lMS fIOTH
POSITI(H5 H , ~g EA

4 POSITtON ~ ~
IJSI'D FOR II 125 'lAC
c.ASH REGI STERS

CO't":S WI ll< THlf.E I<£YS
II OPE IlA.Tn ~ 1'0$1Tl(H5
11 OPER.o.lt S l POS IT ICtG
IJ OPER.o.TES ~ I'OSITlCt6
KEY 1lEIOot:5 eN: I'OSITl-..
eN.:r 5~ . S!1 EAQ!

R. C• . f'U(OS TH
ees.. U5f:D fOR '11ct:O
~5 fTC 51.2 f'"

$~O ,QO Pl!R Lfl IT. LIGHTED
BR.'KI ~, awU1't lY I'UiCTloo.o.L UP!! DfacS PUSH 8U'ii'i~ODlI.1
• llfCORO jIH) ptAl • T1W'X OR. cASSnTt: T"""' S 0 IIf.D LI(;/<l"EO 110 'IN;
• L.f.D. f\HCT1 (l<j 1000IcATORS 10 _ . S.P.S. T.
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• 1If.~1Rf'S 12. 6 - I~ VDC C-=~.,:-7:.':--:::::: :::-~ ' AC(. IO..NT!; IN
::- 1/'" so:,o.Wlt: IIU ••
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SUO UP!

a-TRACK AND CA".I IE
TAPII PLAV.R / RIlCORDIlR

• WDC RELAV
MINI "' T'l.IlE ~
D.P.0. 1.
, _ o;M.f1CT5

l"\llJITSU • ftlRl i UlOO6
5J.n E.l 10 I 1&.1)0

·~AL
esse 5TYU

..c11/u S' .50 UOl

PHOTO FLASH
CAPACITORS

170 WE) 330 VOLT
~. I I/r l( lIr
~- l 2 1'OR 51.!>OU 10 FOR 51. DO

eoo IFD 380 VOLT
l JI~~ HI""' l( I" 0 1....
SI.DO fA.. 10 FOR 5'J.00

f,, ~¢l
750 we 330 VOLT

2" HI(;/< l( 1 ,,~"
5l. lS f.o,o; 10 FOR. $11.00

~ Pl.olST IC ENe' os'l'lf
"""'-IS r.o.au: >1E I GWT "..,.
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' 1.70 EACH
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BUCK .PU;;.;.~sn~c
CASE ~

~.o.c-TEC

lU l U C

S'IIM! POTS
SOOK

2 1I8"L.;•• One.- t.~
I " .... T1tO\I£l IH f !Q'

STEREO 8 TRACK
HO.1l UNIT

WARACTOR-
IIITSUIlI

MODH \,In-A55F
VA RACTOR UHF

",..
~Q ~

,"18 • 8119 l'Hl
....T~I~
,~

S25.00.aeh
10 lor $ 220 .00

.JOYSTICK
PltfC ISI (W
DEvICE •.•
CCtft...INS ~
~_.

r~D .o.u'S
JIOfS . $ ~.15_

8&-1 03 l fOR. SI=.OO

~
100 roM $lO.OO

MV2205 I FOIl H . OO
1001'OR SJO.OO

MAN - WE WIL
PURCHASE YOUR EXCESS

INVENTORY (ZI:V3BO-8000

.-.
EDGE CONNECTOR

.o.u. NI£ . 156" Sf'Il(:I NG

15/30 GOLD
SOlDER fYfl.fT 52.00 UOl

18 / 31 GOLD
SOUlER fVl' U T $2 .00 f.o,o;

22/44 GOLD
SOUlERT"'IL o.c. STYLE)
U,5Q EA 10 FOR $2~.SO

22/44 nN
SOUlERT...IL (P.C. STYLE)
SI. H U. 10 ~ 5 n.so

42/ 8 4 GOLD
SOUJfR f'f'fU: T ".lIO UOl

CONNIlCTORS
WEATHERPROOF

~H~~ .
POl.ARllEO SET, 18 GA.
Wl llE • . $1.00 1 ser

~
4 CONDUCTOR

51. 50

PU 5£1

WUoTHER..f'IUlI' SOO<.!:1
".. ccn.ECTe- Sl'T •••

$24.95
. 7.50

.. 6 .00

24 hr. timer

New low Price
- $59.95

solar assist

microprocessor
water resistant

Upgrade your early Tempo S-l to cur
rent Product io n Specifications, kit s
include: _ 4 50 M.A.H . Battery Pack
_ New Case Assemb ly ' All New Es
cutcheons _ Spkr.lMic . Jack w/Du st
Cap • New Earphone & Jack ' P.C.B.
and Pam fo r Easy Installation _ Deta iled
Instruct ion Manual _ For Radios With &
W,thout T .T. Pad.
Other Accessor ies Availab le :

Spkr/Mic. Designed fo r S-l 's .
Heavy Duty Belt Clip .
Fle x Anten na .
To Order Call o r Write to :

ADV ANCE D COMMUNICAT IONS
INT ERNATIONAL

241 1 Linco ln Avenue ., 448
Be lmonl , CA . 94002 U.s.A .

14151595-3949

WORLD TIME
WATCH

Add $3.00 per o rder for sh,pplng &
handling. Cal ifornia res idents add 6 %
sales tax . Visa , Master Charge accepted .

TEMPO S·l UPGRADE KITS
$39.95

the first microprocessor watch
made especially for hams

The HAM-1 functions include local time.
world time. IG.M.T . too) count-up and
count down ch ro nomet e r. day. month,
date, alarm and hourly ch.me. It's ideal
for log-keeping, OX time conversion and
10 minute 1.0. timing. The HA M-1 f ea
tu res a high contrast Seiko display and
solar cell battery assist. Battery life is
better t han 4 years. The HAM-l is water
resistant to 20 meters. the case is 100%
so lid stain less steel and t he cryst al is
scratch resistant m ineral glass . The HAM
1 is ruggB'd and durable and has a 1 year
warranty .

2 METER AMPLIFIER
$39.95

. 2 Wat ts In, 10 Watts Out . V.S.W.A.
Protected . Can be Used fo r F.M. & 5.5.
B. • Led Status Ind icato rs - Low Loss
50·239 Connectors . Current Drain Less
Than 2.5A at 13.6 V.D.C. - Massive
Heats ink - Bu ilt In T /R Sw itch
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"Smart" Squelch for SSB

Editor's Note: W9MKV and W9YAN's "Smart Squelch" overwhelmed the competition to win the first 73 Magazine Hom.Brew Contest. The
authors receiYed II $250 prize In addition to the normal article payment. You can build this trend-sett lrlg project; W9MKVoflers 8 PC board
lor $7.00 and a complete parts kit is availab le from Radloklt, Box 411 , Greenville NH 03048, lor $49.95. Congratulations to W9MKV and
W9YAN lor a Job well done.

•

Photo A. Squelch unit is attached to the right side o f the HF SSB transceiver. Rectangular
LEOs above the control knob indicate circuit status. (Pho to by KA9FJSj
44 73 Magazine· August, 1982

frank S, Reid W9MKV
PO Box 528J
8loomin~lOn IN 47401

David A Link W9VAN
21J Westt'l"n Drive
Bloom;ngton IN 47401

This c ircu it detects the
human voice but ig

nores noise, steady tones,
and the Russi an wood peck
er HF radar pulses . It re
quires no receiver mod ifica
tion and wo rks even when
vo ice signals are below the
noise leve l.

A sque lch turns off re
ceiver audio to eli minate
annoying background noise
w hen there is no signa l.
Squelch circuits in AM and
FM receivers are carrier-op
erated, On single sideband,
which has no c a rr ie r,
squelching is more d ifficult.
Most SSB rigs with sq uelch,
e.g.. the popu la r 2-meter
mult imode t ran sc e ivers,
use age (5-meter) vo ltage to
open squelch in SSB mode.
Age-operated squelch is ad
equate for st rong signa ls on
relatively quiet channels.
Agc and VOX-type squelch-

es open for any noise or het
e rodyne that exceeds a pre
se t level . Weak signa ls of
ten are missed because the
th res hold mu st be set
above the noise level.

White noise sometimes
can ma ke you imagine t iny
voices in the noise, bu t it
won 't fo o l the Sm a rt
Sq uelc h. Detect ing unread
ably-weak signa ls is worth
while if a change of anten
na d ire ct ion or re ce iver
control settings will make
them usable.

The audio-ope rated
squelch circuit described

here is simila r in principle
to Motorola 's "Consta nt Si
ned" squelch, a discrete
component circuit with 22
transistors.

Discriminating the
Human Voice

People normally speak
about three syll ables per
second. The sq ue lch work s
by detecting vo ice-band en
ergy (500-3000 H z) which is
varyi ng in frequency at a
rate of 0.5 to 3.25 H z.

The circuit is a type of
FM detector. It is insensi
tive to amplitude va riations
throughout the range where
the input stage is not driven
to sa t u ra tio n but bac k
gro u nd noi se is st ro ng
enough to sa turate the lim
iter. The sq ue lc h wor ks
pro perly with most speaker
level signa ls. You can con
nect it di rect ly to the re
ceiver's detector output.
ad just ing ga in of input buff
e r a mpli fe r U1A as neces
sa ry.

Performance

A rec e iver t un e d to
WW V pro vide s a good
demonstration of the cir
cuit's capabi lities . Squelch
opens fo r voice announce
ments and ignores the rest
of the transmissions.

The sq uelc h can turn on
well within the first spoken
syllable. Speed of response
depends mostly upon the
rise-time of ac tive low-pass
filte r U3A. The receiver is
mu ted one second af te r the
last voice detection. The
beginni ng of a steady tone
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Fig. 1. Schematic diagram.

opens the sq uelch only mo
mentarily. l t opens intermi t
tently on music . Response
to CW depends on code
speed and tone.

A single squelch c ircu it
can contro l mult ip le receiv
ers, unsq uelching them a ll
when any rece iver detects a
vo ice signal. (We like to
monitor HF aircraft and ma
r ine frequencies plus 144.2
M Hz-the 2-mete r sse
calling freque ncv.I

The sq ue lch is usefu l
when rf radiation from
comp uter systems over
whelms the normal sq ue lch
in a VHF FM receiver. It' s
a lso good fo r moni toring
VHF/U HF mo b ile-te le 
phone c hanne ls in systems
where a co nstant idle tone
is transmitted while no call
is in progress. The c ircu it
ha s other app lications as a

" smart" VOX (voice-operat
ed switc h) for transmitters,
recorders, intercoms, secu
rity systems, remote-base
systems, and repeater equip
ment .

Circuit Description

U1A is a unity-gain sum
ming ampl ifier, input buff
e r. and low-pass filter with
3-kHz cutoff. U1A d rives
U1 8, a th ird-order high-pass
act ive filter with 3-d B cut
off at 500 Hz. We chose
high-perform ance FET-in
put operational amplifiers
so that act ive filters co uld
use high resista nces and
sma ll capacito rs. The n 084
quad o p-amp chip is eq uiv
a lent to the Nationa l lF357.

U1C and U1D are limiter
amplifiers with a combined
gai n of 85 d B. U1 D's output
is voice-band aud io turned
in to co nsta n t-a m pl it u d e

sq ua re waves. The sq ua re
waves trigge r CMOS mono
stab le m ultivib ra to r U2 .
Output of U2 is a train of
.33-m ill iseco nd pu lses. one
fo r each aud io cycle. The
average voltage of U2's o ut
pu t is proportional to the in
put frequency. U2 a nd the
fo llowing low-pass filte r
form a frequency-to-volt
age converter, i.e ., FM de
tecto r, somewhat sim ila r to
a n auto mobile tachometer
ci rc ui t.

Active low-pass f ilt er
U3A cuts off a t 3.25 Hz, the
best compromise betwee n
nolse-fals ing and the rate at
whi ch people speak svlla
bles.' Note tha t U3A has no
bias network even though
the amplifier use s a single
pola rity power supp ly. U2's
ave raged pulses keep the
output o f U3A at 5 to &

vo lts with normal noi se in
put from the receiver. R1 7,
which sets U2's period. can
be va ried to keep U3A's qui
escent output voltage nea r
the cente r of its range.

On very quiet channel s
the re may not be e nough
pulse s from U2 to keep U3A
pro perl y biased. Fa lse de
tec ts may occur as U3A's
outpu t goes in and out of its
linear range. You can inject
extra noi se or low-level
tone into the squelc h ci r
c u it's a ux ilia ry input to
achieve the desired results
for your particul ar applica
tion .

U3A's output is ac-co u
pled to U3B. which a mpli
fies with a ga in of 2, and
thence to U3C. a unity-ga in
inverte r. U3B and U3C to
gether fo rm a phase splitte r
w ith a gain of 2. The phase
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splitter provides posmve
going outputs for positive
and negative frequency de
via tions of the rece ive r
audio.

Comparators U4A and
U4 B d etec t t he ra te-o f
cha nge-of-f req ue ncy sig
nals fro m the phase-spl itter
outputs . If the vo ltage at
the inverting (-) input of
U4A or U48 exceeds the ref
erence voltage set by
squelch-threshold control
R30, then the low-going lev
e l at the comparators' par
alleled open-collector out
puts disc ha rges C20
th rough R34 and D1 . The
disc ha rge time constant is
10 m illiseco nds. C20. R35.
and comparator U4C form
a time-delay circuit which
holds squelch open during
its one-second period. Each
detector output longer than

10 milliseconds resets the
timer for another one sec
ond. R35 controls length of
delay .

U4C's outp ut is t h e
squelc h-open signal (active
high). U4C tu rns on hystere
s is-switc h transistor Q1
(whic h lights LED2) and ac
tivates output-driver U4D.
As shown. U4D's output
goes high to unsquelch. We
used normally-closed relay
contacts so that the speaker
is enabled when the relay is
tu rned off or if power is re
moved from the squelc h
circuit. To reverse the se nse
of the output, excha nge t he
(+) and (-) inputs of U4D.
(J umpers are provided on
the PC board.) U4D's open
col lector output can drive a
relay in the speaker lead, as
shown. or a gated amplifier,
ana log gate, optoisolator.

or TT L o r CMOS logic ci r
cuit. The comparator out
put can si nk 50 rnA max
rmum.

The squelch is more sen
sitive a fter open ing than be
fo re. The se nsitivity change
is ca lled hysteresis . With no
hysteresis, the sq uelch may
d rop out while someone is

talki ng. If there is too much
hysteresis , squelch thresh
old becomes hard to adjust
properly. Detector compar
ators U4A and U4B have
two leve ls of hysteresis.
Po siti ve-feed back res istor
R32 prevents comparato r
osc illation and lowers the
th reshold slightly during a
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Fig. 2. PC board (fo il side).
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R<>pIaces cente< onsuI;I,or

Ha~ lull legal PO*e<
" n<l 1TlOI"
W ,I ~ so 239 CIlnn<'<:lor

Rugged. lightweight InJ&!:'
lion molded 01 lOP QI"li ly
ma le"al , ... it ll lI'g" dllll&!:·
Ute <:IUllllies ..nd excefle<lt
...ealhefaDolity. End Insull
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~ 56.95
HI-a A NTEN N A

END IN S U LAT O R S

only 512.95

H I-a ANTENNA
CENT E R INSULATOR

~

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

HI-Q B A L U N
• so- (l,po!es v3Q's In. e<Il'd

"'I'S & OOlJtlll'lS
• Rep laces cen l,, ' Insulator

• P uiS pow'" In antenna
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• sm.. 11 h..hl_'9~I ..M
....al"'-"p1oo1

. 1 1 Impeoance ' alrO

• for hA 1I'!Jil' po~ aM lTlOIe

• _115 ..k~.. TV'
• ,"" m SO ;>39 conneclor

• USES SINGLE
AAA CELL

• LOW LO SS
COUPLING TO
ANTENNA

• Y OF F" RETURNS
TO NORMAL
TRANSCEIVER
OPERATION

• SIZE : approa.
2.1.5.1.5

• WEIGHT :
3 .9 cee .

Shipping Inc luded

Calif . r.sldents add
6 .5% sa le s tax

·SINGLE BAND HC -V220

HC-V220
C-V 162.0S

s~r.OS

DEALERS
WELCOME

HC-LJ2
$72 .45

/

M2 ENGINEERING'S

VHF H.1. CONVERTERS
HC -V HC -U2,

• SI -LATERAL PROTECTION AGAINST
ACCIDENTAL TRANSMIS'iON

FOR UP TO 5 WATTS

- DOUBLE BAND

- STANDARD BNC _
CON NECTORS

eHC- V
154 - 158
159 - 16 3

oHC- V220
221 - 225

M -SQUARED
ENGINEERING~INC .
1446 LAN SING AV~ .

SAN J OSE , CA . 9 5118
140 8 126 6 -9214

oHC- U2
460 -464
480 -484

DIP O L E S

DON'T MISS our RESERVE NOW AND SAVE-TICKETS
ARE SilOO AT THE DOOR. USE COUPON BELOW.

REMEMBER THE FUN AT PLAYBOY'S GREAT GORGE
RESORT IN 1976 & 1978?
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Anlennl Cenl .. InsulaI", . No.1. Inlenn.. "' ''e. cer·
am te InSul l l~. l 00 nylon an t...... suppar! fOPII(SO
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If you attendee the ARAl Hudson Division
Convent ion in '76 or '78, then you know wh at a
great t ime we'll be having on the weekend o f
October 30-31, 1982, at the same fantast ic toea
tion in Great Gorge, New Jersey. II you missed
either of these years, ask someone whO was
there. vcu'u hear about all the super activities.
sem in ars. forums, l leamarket and exhibits
coveri ng everything from 160 meters to micra.
wave: all modes, all facet s of our g reat hobby...
plus, new fo r '82, even more on computers and
TVRO earth stat ions! As in the past , we also
have a full women's program for nco-ham XYL's,
and the Grea t Gorge resort has everything in
sports and leisure activities you could ever want.

,..-

HARC

THE ARRL
HUDSON DIVISION

CONVENTION
MOVES BACK TO

GREAT GORGE
FOR 1982!

r-------------------,HARC CONVENTION, POST OFFICE BO X 528, ENGLEWOOD, NJ 07631
I Please send me the following 1982 Hudson Division Convention Tickets: I
I _10u.. nl,' yl REGISTRATION TICKETS @ s 7.50 s II" I
I BANQUET TICKETS·· fit $24.00 SS I'B:;;;;;;;;;;;;~=

TOTALENCLOSED IMaktl c lIlIIC k p.. ~atlle 10 " H ARe"1 .!:::: I
I . PLE ASE ENC LO S E A STAMPED SELF-ADDRESSED EN VELOPE · " IIlDICATE 8El OW I

AllY S PECIAL RE ·

I NAM E C ALL OU£ ST SfORfl,l JrlOUET I
fOR SEATl Jrlli IClu D

I
ADDRE SS ~Dle or 9'OUP se.l111'101 I
C ITY, S TATE. AND ZIP CODE _

I FLEAMARKET SELLERS ON LY-CHEC K H ER E FOR INFO 0 I
L ~

Am....,. - I .... a,lIl_ ..." 11 ..nt........ 0fdeB
Nylon guy rope fj()IIlesl 100 I", $.4.9
Ceramic 1000bone Type) anlennl Insulators $1.50 P'
$0·239 coa x ccooectces .5li

All p.-l(:8$ "" postpaid USA~
A" ,I..DIe al VOU' lavonle d8;1.." 0.- on:\ef dlftlCl from

Van D e a te In quor ,f'S In . ,If'd

Gord e n
Engin e e r i n g

BO X 21305 B, SOUTH EUCLID, OHIO 44121
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Photo B. Circuit board and chassis detail. The only external connections required are receiver audio, speaker, and
12 volts dc. (Photo b y KA9F/5)

detec t. Q1 conduc ts whil e
sq uelch is o pen, further re
ducing the threshold volt
age via R42 and 02. R42 de
term ines the amount o f hys
teresi s. The 100k value
shown for R42 provide s
smooth squelch operation.

The ci rcu i t uses 25-30 rnA
plu s relay current. The
eight-volt-regulator IC, US,

should be used for mobile
operation. Otherwise, the
entire circu it can run from a
well-regulated 12-volt sup
ply. (O mit US and add a
jumper between input and
ou tput pins of US on the PC
board.)

Adjustment

LE01 lights w henever the

detector is active. listen to
a voice signal and ad just
the threshold co nt ro l until
LE01 bl inks for every spo
ken syllab le, then make fine
ad justments as necessary
for noise conditions. The
enable switch allows you to
adjust t he squelch before
activating the rel ay and al
lows you to unsquelch with-

ou t disturbing the threshold
setting. Sc ale mark in gs
around the cont rol knob
make it easier to reset an of
ten-used level .

Construction

All-new parts cost about
540, using referenced items
from Radio Shack and ECG.
Resourcefu l hams can build

2.7k 2
4.7k 4
6.8k 2
Sk, linearpot 1
10k 4
18k 1
47k 1
56' 1
68' s
l OOk 4
130k 3
150k 2
160k (see text) 1

300' 1
360' 2
1M 2
2.4M 1

42 @ $.08 ea. = $3.28

2 .10
3 1.29
1 2.99
1 1.49
1 .49

10.00
$40.85

Other
Ferrite beads
Miniature earphone jacks
Relay, tz-vott SPOT (AS 275-000)
Switch, miniatu re toggle SPST
Control knob
Hardware, PC board, chassis

PartsTotal

AS · , R6", R7, AS, A2l
R25, R26,R39, R42
A22, A27,R28
A18-, nrs-
A17
A20
R12, A15
R3S, R37
A32

.12

.4'

.60

.30

.30

.30

.40

.40

Parts List

A11,A14
A9, Rl 0, R23, A24
R4",A3 l
A30
R13, R16, A34, R36
A29
A40
A38

s

1.60
.99

2.38
2.00

$ 5.98
1.49
1.50
.99
.1'
.20
.10
.49
.49

Capacitors (All 20 V or more)
C12 68pF 1
ca. CS, C1 3 1000 pF 3
C7, C8 4700pF,5 % 2
C6 0.047uF, 5% 1
C2 O.056uF 1
C10, Cl1 0.1 uF 2
C1S 0.22uF,S% 1
C14 0.47 uF, 5% 1
Cl , C4, C20,

e21 1 uF, electrolytic 4
C16 4.7 uF, non,polarlzed(RS272-998) 1
C18, C19 6 uF, electrolytic 2
C9, C17 47uF,elactrolytic 2

Semiconductors
Ul,U3 TL084CquadBIFET opamp 2
U2 C04047CMQS multiylbrator {ECG 4047) 1
U4 LM339quad comparator 1
U5 7808 a-vert regu lator (opt ional- seetext) 1
01 2N2222 or equiv. emcc n NPN transistor 1
01,02 lN9l4 orequiY. silicondiode 2
D3 lN4002 0r equiY. slllcond iode 1
LEDl Red LED (rectangular) 1
LED2 Green LED (rectangular) 1

Resistors (All '/4 Watt; • = 5"10)
Rl,R2,R3,R33,A4l lk
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20 Commerce Drive
Montgomeryville, PA 18936
(215) 855-8450

an uncommon
organization

doing big things worldwide
In a quiet way.

m PHILADELPHIAM!J RESINS CORP.

1. eliminates EMI and RFI
at broadcast sites \

2. sim lilies mslallali of
AM, FM. AM directional a TV
lowers. Made with OuPool's
Ketvar . lightWeight, ltexible. yel
as strong as extra-high-strength
galvanized steel" ... negligible
creep , negligible elongation with
new HPTG" for tension-once and
walk-away installations.

3. maintenance tree. Non
conduclIng. non-corroding,
nonmetallic. No internal
corrosion. No white-noise
arcing across insulators. No
insulators required.

4. no more expensive re
guying.

"No-Stretch"
Phlllystran« HPTG

Cali/write for:
10 REASONS WHY

YOUR BEST BUY IS
PHILLYSTRAN '

and the new
PHILLYSTRAN ' HPTG

"c;.o",p.at,... ..,__ data wad
mformatoon about other pl'rysCal
ptOpe<Iies llVallitbie on -.<l1JeS'l.

the only
ftexible
FIRD
PROVEN

""Iectrically
tr~nsparent
towet"lIUY system

•

Mich. res. add 4 0
/ 0

2 locations open Mon- Sat
10 am 'til 6 pm

Thur s & Friday 't il 9 pm

Other features
InclLJde:

• Two Serial Ports
• Fourteen Buffers
• Automatic CWIlD
• Transmit Control
• Selective Call Feature
• ErrorCorrection & Editing
• Word Wraping
• Easy to Interface
• 30 Day Unconditional

Guarantee
• Hardware Requirements:

TRS-80 Model l or III 16K
EXTERNAL TERMINAL UNIT
REOUIRED

H073 ALLIANCE ROTOR
$ 89.95

Summer Special

2 locations
1201 W. 14 Mile Road, Clawson MI 48011

313-435-5660
31155 Plymou th Road. Livonia M1 48150

313.522.4232 ..... 117

Free UPS shipping
on orders over

$100.00

RTTV/C .
For theTRS-BO

• ATlaOOmarkol lhe Ta ndy Cor;:l,

HAM
SHACK

. ,' .......-
/

Ef)KENWOOD

R.L.DRAKE

• CROllln
1'I1croProduds

606 Stale Street, P.O, Box 892·A . Marysville. WA 98270 · (206) 659-4279

tf fJ lICOMI
1fi1r.-EN-TEC
\1&~§(\:JJ
MFJANDMDRE!

CAll FOR QUOTES

•

Featuring:
1200 BAUD OPERATION. Not limited to 110 baud
because of t iming loops. 60. 66, 75 & 100
W.P.M . Plus 110. 150.300.600 & 1200 baud
operat ions possible .
FLEXIBILITY OF OPERATION. Instantly change:
Baud Rates: Program Mode (ASCII/Baudot);
Program Status.
SPLIT SCREEN VIDEO. Transmit & receive data
displayed separately.
REAL TIME. Automatic CW/ID without user in
tervention . Automat ically
updates at end 01 month
or year.

RSE

ROM·116
Now Includes:
-TEXT EDITING
- arrv PICTURES
-SAVE TEXT TO DISK Detailed brochure avaifable on request.
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ElE(TRONICS

61 Lowell Road

Hudson, NH 03051

ca n be preset to precise fre
quencies.

This ci rcuit can be a start
ing point for many experi
ments. You co uld, for exam
ple, insert an ana log delay
device between audio input
and output. If the delay
we re lo n ge r t ha n t he
squelch response time, then
sq uelch would o pen before
the fir st spoken sy lla b le
reaches the loud speaker.

Digital techn iques could
perform the function of the
ana log ci rcu it described
here. perhaps with improve
ments such as adaptive
threshold and prog ram-con
trolled time constants. We
are ex perimenting with a
m ic r 0 p ro c e s sor-b a sed
voice de tec tor which may
be the subject of a future 73
art icle .•

References

'Don lancaster, Active Filter
Cookbook, Howard W. Sams &
Co., Inc., 1975.
' Motorola Micom HF SSB Trans
ceiver Service Manual, 1975.

$S
ONLY

603-883·5005

o ~ey~ 0 My Own Logo
CIRCLE ONE

R(>d Royal Blue llelley Green

LINE J

lint

LINE Z

Attracttve ana {).JratNe.T~ Non Run t-rcoms Can u prPSS yOU( \ll"S5ilge

Hats Are One SIze F:ts All .../ ~J1On Mes!', B.Jo: ~

Conclusion

Although sque lch effec
t iveness may dimini sh o n
very c rowded amateur
bands, a sensitive, d iscr imi
nating squelch is very use
ful for net ope rations and
scheduled contacts, espe
cia lly with modern digital
ly-tuned rece ive rs which

Introduced and the talk of the Oayton Hamfest thetlll AttraetiV1l and
Durable CALL LETTER HATS Ire [ust the thing for Hamfests, Field
day, Contests and other Club Activities. Me ..... a,. printed by com
puter and can btl up to thr.. targelines or six small lines of copy. For
orders of 12 or mOfe hats deduct 10"" and the club or business logo :
will btl FREE" Phone oders shipped in one day , two days for special I
logo orders. Provide a good b&w copy of you logo. I:------------~------------------- -----------------~--:

I Name PTIon, I
I Address :
I S Up II City Ute I
: Ck 0 Money Order 0 Charge Card D' I
I Slgnlture To Validate Order Exp. Oltl I

l a OIlOEII 8U"lK ::c Add $2 To Total For Shipping Chl rges :

~---------------------------------- .I

the ci rcuit fo r su bstantia lly
less.

We built several proto
types on universal pri nted
ci rcuit ca rds. The only c riti
cal a rea is U1, where high
limiter-ampl ifier gain can
cause feedback osci llation
in some layouts . Keep com
ponent lead s as short as
possible . Use 5% toleran ce
o r better for freque ncy-de
term ining components in
act ive filters . The Rad io
Shack rel ay's fra me must
be insu lated from ground.
Mounting the re lay on a
rubber pad quiets its c lick
ing and isolates it from vi
bration.

S14.1l6

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

'1U5
$2....5

"'''

HAl 2304 MI-Iz DClWN CONVERTERS IFRED AANGE zooceoo "'Hll
2304MOOEl It1Il;IT BASlCUNITW ~EA"'PLESSH()lJ$INQ .. FrTTlNGS $34.$$
2304 MOOELnKIT I...'ll'1P1MmPl S44.1l6
2304 MOOEllQ IUT I""'" H'll"G.!o,n Ple¥TIPl SSoI.1l6

""lXlELS 2 & 3 WITH COAX FlmNGS IN" 0lJT AND WITH WEATHER·~EO DIE
CAST HOUSlNGS
BASlCPOWERSUPPl..V
POWER suPPLY I(IT FOH ABOVE WlTH CASE
FACTORY WIRED & TESTED

ANTENNAS" OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO

-.

TOUCH TONE DECODER KIT
H JGHl Y STABLE DECODER 11,11 , COMES WITH 2 $IOED. PlATED THRU AND SOlDER
FLOWED G-l0 PC BOARD. 1·!:J6T's. 21.a2, AND ALL ELECTRONIC COMPONENTS
BOARD "'E"SURES l-112 ~ ~lI2I NCHES HAS 1211NESOUT QNlY$39.1l6

NEW- 1SlIN E OELUXE OECOOER 569.9'5

DELUXE neUTTON TOUCHTONE ENCODER KIT UTILIZI NG THE NEW leM 7200 CHIP
PROVIDES BOTH VISUAL AND AUDIO INDICAliON S' COMES WITH ITS OWN TWO
TON E ANODIZED ALUMINUM CABINET MEA$URES ONl Y 2' . -,3'. · COMPLETEWITH
TOUCH TONE PAD BOARO_CRYSTAL.CHIP AND ALL NECESSARY COMPONENTS TO
FINISH THE KIT PRICEDAT $29.95

NEW_16 LiN E DELUXE ENCOOER $3I!l_95

HAL ECD- 16 liNE DELuxE ENCODER INCLUDES PC BOARD. ALL PARTS & CASE

"'''HAL ECD- 12 liNE DELUXE ENCODER CQf.li>LETE WITH PC BOARO_ALL PARTS &
CASE $29_95

A(;CUKEYER{krn THIS ACCUKEYER IS A REVISED VEFlSION OF THE VERY POPULAR
WB4IfVF ACCUKEYER ~INALLY DESCRlBED BY JAMES GARREn. IN 05T
I.AAGAZlNE AND THE 191!lRAOlOAMATEUASHAN09QOK 116.95

AC(;UKEYER-MEMORY OPTION KIT PROVIDES A SII.APLE. LOW COST METHOD OF
ADOING MEMOHYCAPABIliTY TO THE W8<lIfVF ACCUKEYER WHILE DESIGNED FOR
DIRECT An ACHI.AENT TO Tl-lE ABOVE ACCUKEYER IT CAN ALSO BE An ACHED TO
ANY STANDARQACCUKEYER BOARQWITH LinLE DIFFICULTY 116.9S

BUY 80TH THE MEMORY AND THE KEYER AND SAVE
COMB INED PRICE ONLY $32,00

HAL'S SUMMER SPECIALS

I

HAlJOOPRE
HA1. 300 M"RE
HAL600PRE
HAL &00 MRE

PRE-AMPLIFIER
HAl ·PA-19 WIDE BAND PRE-AMPliFIER, 2-200 MHl BANDWIDTHj _ JdB POINTSI 19 dB
GAIN

FULLY ASSEMBLED AN D TESTED 18_95

HAl·PA·I_. WIDE BAND PRE·AMPLIFIER, 10 MHl TO 1. GHl 12dB GAIN
FULLY ASSEMBlEO 112.95

(i
CLOCK KIT-HAL 79 FOUR-DtGlT SPEClAl_I1.9S. ce.
ERATES ON 12,VOI..T AC INOT SUPPLiEOI PAO\I1SIONS FOR OC
AND ALARM OPERATION

6-DIOIT CLOCK·12124 HOUR
CQf.lPlETE KIT CONSISTING OF 2PCG-l0PAE·I)fUlED PC BOARDS. 1ClOCKCHIP.6
FNDCQf.lM CATM READOUTS. 13TRANS . 3CAPS. 9 RESISTORS_S DIODES. 3 PUSH
emos SWITCHES. POW£R TRANSFOl'lMER AND INSTRUCTIONS, lXlN-T BE
FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA

PRICED AT 112.95

CLOCK CASE AVAILABLE ANDWILL FIT ANY ONEOF THE ABOVE CLOCKS REGULAR
PRICE S6SO BUT ONY $.f.S1I WHEN BOUGHT WITH CLOCK.

SlX·DIGIT ALARM CLOCK KIT FOR HOME. CAMPER, RV. OR FIEL[}DAY USE,
OPERATES ON 12·VOLT AC OR DC, AND HAS ITS OWN 6I).H1 TIME BASE ON THE
BOARD, COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE. PRE 
DRILLED PC BDAJ:lOS BOARD SIZE . " x J " COMPLETE WITH SPEAKER AND
SWITCHES IF OPERATED ON DC. THERE IS NOTHING MORE TO BUY·

PRICED AT $ Ul.95

" TWELVE-VOlT Ae LINE GOAD FOR THOSE WHO WISH TO OPERATE THE CLOCK
FFlOM II().VOlT Ae WHEN PURCHASEDWlTHCLOCK KlT $2.9S

SHIPPING lN FOl'lMATION 0l'l0ER5 OVER S25 WILL 8E SHIPPED POST-PAID EXCEPT
ON lTEIo4S WHERE ADDITIONAL CHARGES ARE REOVESTEO ON ORDERS LESS THAN
$25. PLEASE INClUDE AOOfTIONAL 12,OO FOR HANOt.JNG AND Io4AIUNG CH ARGES
SEND 2011: STAMP FOR FREE FLYER ClISTIll8UTOP FOP

_T_AP_Ml._'...~~..... ST-_

HAL.TRONIX
P. o.BOX 1101

SOUTHGATE, MICH. 48195
PHONE (313) 2!l>1782
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9520 Chesapeake Dr. #60 6
San Diego, Californi a 92123

FOR DEALER LOCATION
OR TO ORDER CALL:

(714) 268-0720

The Tuned Antenna Company bnngs you the Super Stick II

for tnc se long hauls wIth your H T.. plus our 5/8 Wave
Antenna may be operated collapsed wllh the same operating
characteristi c of a Rubber Duck Antenna The Super Stick II
IS available wIth Tem po 5 -1, BNC-TN C-F-PL-259 Bases at a
price that is several bucks under o the r 5/8 Wave Antennas,
making the Super Stic k II the best buy around , See your local
dealer lor slack , Settle l or nothing less than a Super Suck 11 -

T.....a: C .O _O., check Of IftOI"Iey Of_.~ ItCkl 12.00
........, ."'1__ SI ,OO tor ...,h _Ion to _
"'lipping __GMng. Call1omla rniOafltl add ~ ~

•

PLUS
A DUCK FOR

UNDER A BUCK
$ 99 + 1e

FOR THE DU CK

Limited Offer...
SUPER STICK II
2 METER 5/8 WAVE TELESCOPIC ANTENNA

• Measured Field Strength Over Rubber Duck
•• Specify Base Ty pe 6NC, Tempo. Eel.
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TOLL 8QO.221·0860 FREE
TUBES
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.. 11••!>t 111 ' S

"'" . U S 1 12.50
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" BP-3A Oomp~WIth""""'.oable.

~ 4.ptr> <DrIJ\fIOtlln
BP-3BM_ex""IX W1U'>CJy~

~_ Add your own
BP-.3C am..-boar<l......,... lor

TOP B FlAND Popular ReceIvIng Tube rvces
FACTORY BOXED 15180% OFF LIST

FREE LIST AvaIlable
incroces l u ll lo ne 01 RF Power TranS'S'OfS,
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The Ultimate Fuse
- ac overload protection

IILQAO

circu itry fo r suc h a need, it
came to mind that several
facto rs had to be taken into
cons ideration . The system
had to be simple, foolproof.
and, above all e lse, inex
pens ive. There is no logic in
p rov id ing an expensive
method fo r the sort of thing
wh ich a typ ical amateur
might wish to protect. The
setu p to be described satis
fi e s al l of the forego ing.

The heart of the protec
tive ci rcui t lies in the utili
zation of a surplus 24-volt
dc relay . These are widely
ava ila ble at low cost. If
such a re la y can be incorpo
rated into a simple circuit,
then we sho uld end up with
a sa tisfacto ry combination
for taking care of ac over
loads.

Refer to Fig. 1 . Note that
we have incorporated a sur
plus 2.5-volt filament trans
former of 1D-Am pere ra ting.
Since silico n diodes came
into playas substitutes fo r
mercury-vapor tubes, suc h
transformers have become
a dru g on the marke t. But a
suitable transformer of sim
ilar ratings should serve;
that is, a low-voltage sec
ondary and rather high c ur
rent rat ing.

Preliminary experiments

""."

It is co mmon practice fo r
commercial and mil itary in
sta llat ions to provide c ir
c uit ry to protec t thei r pow
er supplies, both as to input
and output. Dc overload re
lays a re pro perl y instal led
in the output of the rectif ier
o r filter c ircu its, and ac
overload re lays are in
stalled in t he primary cir
cu its of the various power
supplies , a nd so on. But I
had yet to see how an ama
teu r experimenter might
put together a suitable sub
stitute for an ac overload
relay.

In an ea rnest effort to
devi se some sort of simple

WHITE (COLO)

8 L ACK

" . Ulon
_0""

'lO V ,.,
•

ACTS

V"' ", ..
" . /' "'

" -

;,: ea c
"' •,.,

<, " " •~
I
~

COlO r

Fig. 2. Final version of overload relay. SW1 selects 2.5-, 5-, o r
10-Amp kickout points.

1

rected. it so me how struck
me : There's got to be a be t
ter way!

In the past, hams who
built their own power sup
plies could depend on man
ufa ctu rers to offer severa l
d iffe re nt types of rel ays,
so me with manua l reset
ca pa bi lit ies and some with
electrical reset feat ures ,
but such items a re no lon
ger available to the ama
teu r builder. In view of this
deficiency, a few years ago
I offered a homely solution
to the de overload-re lay
prob lem: how to home
brew what you can no lon
ger purchase .'

,
•\ ,.
,
*,

c

,-----,' " ----,-1-'

Nei/Johnwn WI 0 LU
PO B Ol 585
South Orleans MA 02661

Fig. 1. The earl y c ircuity was
fairly simple, bur neti
wave rectification from the
12o-volt winding caused the
setup to be less sensitive
than des ired. Added compo
nents shown connected
with dotted lines are needed
to keep the relay locked
up after an overload has
ca used the ci rc ui t to
be broken. (No te: Refa y
shown at rest. i.e., non-ener
gized.)
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Recent ly, wh ile working
on the design for a new

power supply, I managed to
blow over a dozen fuses .
My regula r ham buddy was
on a weekend fishing trip,
so I kept making the same,
simple error. After the trou
ble was located and cor-
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experiment at ease, without
blowing box afte r box of
fuses?

All of the foregoing ca li
brations were obtained with
ac loads consist ing of non
inductive heater coi ls. If
you r c ircuit to be protect
ed is highly reactive, you
may find the relay kickout
points to be slightly dif
ferent. •

•

Relerence

1. " Son of the Overload Relay,"
73 Magazine, January, 1977, p.
140.

MECH ANICAL
SPECIFICATIO NS _ atocI

PIN DESCRIPTION

191·800 1'1. M. 5/16·32 stud
191·614 1 '1. M. BNC connector
191-819 1'I. M. PL·259 connector

ANNOUNCING

ELECTRICAL
SPECIFlCAOONS

DESCRIPTION

2 M. 5116·32 sl ud
2 M. BNe connector
2 M. PL·259 connector

_ ..... . _ _ . -- '-"" '''' ~'"I

" "."'''il2WI.' ''_ ,... 1~ _ '-"'''_''''"1.........,"1' .... '$,_ .. _ .~ __ '-"'"'"_
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" N
191·200
191·214
191·219

P_rta List
T- z.s-vcn, l ~A f ilament transformer
0 - all d iodes type 1N4007
C- 100 "F, 35 volts
$1- Rotary switch with 3 po sitions
S2- Momentary-contact switch, wired for normally-closed

operation (Radio Shack 275-619)
K- Potter & Brumfield type KUP 14015 (Fair Radio Sa les,

lima, Ohio, $2.50)
Rl ·A3-1000 Ohms, SoWatt, wirewound
A4, A5- 330 Ohms, l.watl
A6- 15k Ohms, t -wett
A7- 2700 Ohms, z-watt
Small cabinet or chassis, a-wire ac cord, and 5-way output ter
minals

SPECI" LIZING IN POAT"BlE, FI ~EO ST" TIO N " NO TEST EOUIPMENT ""HENNAS
o-a 'lt " .0. "",,", _ ,_ ..- ..__ u.s--_...._...

~'"' ...clUIfl£S "'''''""0

RF PRODUCTS announces p,oduction 01 !'>'8 wavelengt h VHF
rereeeeeree anlennas 101 t H · t48 MHz 12M). 152·17~ MHl and
220-22!i MHz (1'/00 MI. These new antennas a'e inlende-a 10' use on
hanel-he'd and base sta tion t' ansceive' s. They a,e ava,lable with
BNe eonne<::tOf . 5/1&-32 stud. 01 PL·259 ecoeec tce A lelescop·
ing man nlekel.pl"led nine se<:hon 'ad,atOl 's used 10 ' light"
weighl aM len RF junct ions than pre. ,ous ly ava ,lable !'>'8
wa velengl h anl ennas. Ma..mum !l ain IS " ehe;we<! by l he c orn
bin"hon 01 a base sPfing 'Of whiP protecl ,on and a tuned ma tch
ing netwo,k 10' minimum VSWR. Mi nimum 2·mete, bandwid th '0'
1.5:1 VSWR is 3,5 MHz. Overall lengt h w ith BNC ccnnectce is
45'A inc hes (1182mm). The BNC conneCtor and 5/16·32 st ud
models are in tended 'o r hand·held tra nsceive, IHTsl use and
Ihe PL·259 model whic h includes a type M359 r ighl angle adap·
l or is in tended 101 d irect rear mountino on base stal,on treee
cei .ers. Suooesied lisl price '01 all models 's $19 95 the mosl
popular of wh ic h are uetee be lOW,

son, I chose 10ClQ-vo it sili
con d iodes, type 1N4007,
for service in thi s un it.

So we have an ac over
load relay which is simple,
inexpensive, and depend
able. Furthermore, it can be
ca li brated to kick ou t at
seve ra ldifferent ampe rages
at the flick of a switch . I
have yet to see such a sim
ple item described in pri nt,
and I thought it would be
nice to sha re this knowl
edge with other me mbers
of the amateur fraternity.
So, why not try th is out and

fai rly common item in all
stores which cater to rad io
and TV service men. Addi
tional resistors were added
to cause the setup to kick
out at 2.5, 5, and 10 Am
peres. This 4-t0-1 range is in
li ne with what the commer
cial makers of such re
lays-West inghou se for ex
ample-design into their
products.

Other d esign fac to rs
worth ment ioning are:
(a) The 100-uF electrolytic
ca paci to r seems to be
about right in th is setup. A
lower va lue may cause the
dc relay to buzz, and a high
e r value can cause a time
de lay to take place- defi
nitely undesirable in any
form of protective circui try
where high power is in
vo lved; and (b) Avoid car
bo n re s ist or s in th e
1000-0hm positions. Care
ful checks show that a
1000-0hm, z-wau carbon
resistor will be d issipating
1.6 Watts o r 80% of its full
va lue. This will cause up
ward change in the resis
ta nce, a nd , indirect ly ,
"ca librat ion creep" in the
finished instrument.

Random thoughts at thi s
jun ctur e : O t he rs ha ve
asked me whether simpler
devices, such as the ther
mal overload units corn
manly fou nd on the back of
TV sets, wou ld suffice.
These have been tried a nd
their use cannot be justified
since the t ime delay is into l
erable where an expensive
unit requires protection.
Personally, I almost lost a
very nice Pcwerstart while
attempting to live with suc h
prote ction.

Perhaps solid-state de
vices might be designed to
furnish the same function? I
would be disincli ned to de
pe nd upon suc h a setup in
view of the relatively high
voltage spikes wh ich are en
countered when a highly in
ductive component-suc h
as the power transformer in
a large a mateu r rig- needs
to have its primary circui t
interrupted. For that rea-

led me to develop the most
elementary circuitry to ful
fill the concept. When cur
rent is passed through the
2.5-vol t winding a curren t
will be induced into the
12o-volt wind ing (now the
secondary). After rect ifying
and fi ltering, the dc voltage
is used to ac tua te the
24-volt de relay. The va ri
ab le resistor, R, can be ad
justed to al low various ac
currents to pass before the
relay will trip and open the
ac circu it.

This wi ll not completely
suffice , however, since the
relay will bu zz back a nd
forth between on and off
unless some form of lock
up is provided. The added
components, shown by dot
ted lines, attend to this
funct ion . l ock-up is ob
tained with lower current
than is required for pull-in,
and simple ha lf-wave recti
ficat ion will serve. Reset is
furnished by opening the
switc h, which is norm ally
closed.

The system that fina lly
evolved is shown in Fig. 2.
The full-wave bridge recti
fier furnished mo re voltage
than the original half-wave
c ircuit and allows the relay
to t rip out at a lower cur
re nt. In a thorough sea rch
for a relay of better suitabil
ities, over a dozen relays
were checked out experi
menta lly. Finally, it was
decided to opt for a rela
tively se nsitive unit which
has the added advantage of
having three sets of con
tacts, all rated at 10 Am
peres. To be on the safe
side, these a re wired in
paral lel.

My thoughts then were
directed to the feasibi lity of
obtaining a su itable vari
able resisto r, in order to en
able the relay to actuate at
va rious current setti ngs .
Easier said than done!

The three principa l ca li
brating resistors a re used in
place of a " nice to have"
300D-Ohm, 1o-Watt wire
wou nd potentiometer. The
g-wan, 100D-Ohm size is a

... See l,s l 0 1 Adverf,s,u s on page I '~ 73 MagaZine • August,1982 53
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Multi-Purpose Peak Adapter
- don't settle for being average

' "

.,.
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'SOli
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The main purpose of the
peak detec to r circuit is to
overcome the ma in fault of
a meter when trying to in
dicate peaks: the mass of
the movemen t damps the
respo nse ti me suc h that
va riations of the applied
cu rrent a re averaged out.
The m o re sensitive the
movement, t he worse the
da mpi ng effect. The Bird 43
uses a 3O-~ movement and
most swr bridges use a so
to 2DO-/LA meter.

Even with the peak de
tector, the meter will still
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The un it must be pow
e red from a bipolar supp ly
of ± &to ±1 5 volts o r from
a pa ir of 9-volt batteries. If
exte nded use of the ada pter
is anticipated , the ac supply
shown in Fig. 2 should be
used . Regu lation is no t
tota lly necessary, but does
e ns ure min imum offse ts
and prevents trans ien ts
from ente ring c rit ica l c ir
cui ts.

kept away from high rf
levels, however. The peak
adapter ci rcuit is shown in
Fig. 1 .

•
•

an d/or an a le o utput for
tra nsm itte r cont ro l. The
peak adapter ci rcuit also
can be used with a n FM
receiver as a peak-deviat ion
m eter . Easil y-obtain ab le
parts a re used and whil e I
built m ine in a separate
box, you might be able to
build it into your me ter
enclosure , The re s must be
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T his adapter was origi
nal ly designed to be

used with a Bird 43 wa tt
meter, usi ng the sta nda rd
plug-in elements; however,
thi s sa me unit can be modi
fi ed for use with alm ost any
rf detector or swr bridge.
Circuits can be easily added
to prov ide an ad jus table
p e ak o u t p u t indi c at or

-,. >-- + ---'

fig. 1. Peak adapter. All ICs are MC1 458 dua' op amps
(Radio Shack 276-(38); resistors are l/4-Watt; Sl is a DPDT
min iature toggle; Pl is a Radio Shack 274-1 39.
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Fig. 2. Power supply schema tic. CRl = Radio Shack
276-1 171; CR2,3 = RS 276-562; C1.2 =RS 272 -10 18;
C3,4 = RS 272-135_
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MFJ.1 040 RECEIVER PRESElECTOR. Improves
weak Signal reception. rejects eut.ot.bare siq
ears. reduces Image response. 1.8 to 54 MHz,
Up to 20 db gam. Low nose MOSFET. Gain
control Bandswrtch. Can use 2 ent.. 2 revrs.
ON-OfF/Bypass. 20 db attenuates. LED. Coax,
phooo Jac ks, 8x2x6 in. Also IOf XCVRS to 350
watts input. Auto bypass. Delay control. PTT
jack. MFJ·l045, $69.95. Same as MFJ-1 040,
less anenuator. xcvr auto bypass. delay control .
PIT. Use 1 ant., 1 rcvr. 5x2x6 in. 9V bat. Both
requires 9·18 VOC Of 11 0 VAC with optional

AC adapter. $9 9~

$7995 ~~It .It
MFJ·l020 NEW INDOOR ACTIVE ANTENNA

sits on your desk ready to listen to the world
Rivals. can otten exceec. recell tloo 01 outside
'Q!]] wire UIlIQue Tuned Acti ve An tenna mllll
miles mtermod, provides RF selectivi ty. re
duces rese outSIde tuned band. Also us~

Il:reseleclor 101" external antenna Covers 300
KHz to 30 MHz in nve bands. Adjustable jele
scopmg antenna. CootlOls ' Tune. Band Selector.
Gain. On·01ll8ypass. LED FEY. bipolar CIrCUItry .

Phooo Jack tor externa l ant 6 x 2 ~6 inches
9·12 VDC or 9 V battery tor portable use
110 VAC With opllonal AC adapter. $9,95.

[: .-- -, $9995
.O...t} .• f) .• ('f
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MGBn.E SWl CONVERTERS to hear the stet
wave world while you drive, MFJ·304 ($69.95)
covers 19. 25. 31. 49 meter bands. MFJ·308
($89 .95) adds 13, 16. 41. 60 meters. Two
ouaf.qate MOSFETS give excellent sensi tivity.
selectivity Wi th car receiver. Push button band
selector Tune with car radiO, Plugs between
antenna and radiO 12 VDC. 304 is 5'/.x 1'/4X4 '" .
308 is 6'1.x1 '/.x~ " Free catalog.

MFJ·l0, 3 loot coax With connettors. S4 .9~ .

Order from MFJ ami try it. II not delighted.
rennn WlthlO 30 days tor retund (less shipplOg)

One year unconditional guarantee.
Order yours loday. cal 101 free 800·647·1800.

Ch.arge VISA. MC Or mail check. money e eer.
Add $4 00 each for shipping and handling.,
Call 601 3235869 lor technical information. Of

derlrepair status Also call 601·323·5869 out
side coeurentar USA and 10 Mississippi. .... 47

MFJ ENTERPRISES
INCORPORATED'

Bo x 494, Miss issippi Sia l. , MS 39762

MFJ
SHORTWAVE
ACCESSORIES I
NEW Indoor Tuned Active
Antenna. Rivals. can even
exceed reception 01 oul·
side long wire.
Rival. long

wlr••

Radios Unlimited
1760 Easton Avenue

Somerset , N.J . 08873
(201) 4694599

ANT" DISK VAGI ANTENNA KIT $30.00
32_~ disl< I'aQI ",." , 12 incl'l c II.""W housinlI· _ Indu:Ies
.01"""" mouohng b<acl<el ' (Tf".,*,ed ,od nol ,,>clU<Jol!(l)

WE PAY ALL SHIPPING CHARGES
DISCOUNTS ON ORDERS OVER $100.

•
V/S4' I
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UCC·' OOWNCO NVERTER KIT S35.00
Irn::ludes q ua lify PC board. N£02137 ~$tf$. matched dIodes. molded
COilS. all PC board ~S, .1. ' """,,..;gill ccex. and 12 P-oe ,nstruct·
ion 1.>00I<. 22 d b gain; S S (Ib NF.
UCC·2 DOWNCONVERTER KIT S42.00
The UCCl wl1h NE6(~ fl ign gall. AI' ""'$1510<.

SMC·1 DElUXE DOWN CONVERTER KIT U3.00
The lICC-t ~ ,I * ,11'I e . tras , Includes l!>erm;ll d nft 11AOohL1lion. Iow
l llml'l soklet . 1'-61 and 1'·59 connec lOJ1o. TV matchIng " fTII' , plans lor
many types 0 1 antennas, and Y'Il'JY <Selailecl 26 page ,nstructiOn man·
""I. AecommendeCI '0< the 1"51 lime builder_
SMC·2 DELUXE DOWNCONVEATEA KIT $50.00
Tfle SMC·j wilh N£64535 I\lgh gain RF transiSIOr.

RFA·' 2·STAGE SELECTIVE PREAMP $39.95
" Stop sign" shape mates with downeo".".!er boilld $elect,ve hlter
reecees image noise, 16 db net gIll " .

TU" DELUXE POWER SUPPLY KIT S39.95
J Quali ty case and smooth lunIng MIL spec. pot. Complete w,ltl 2 ft .

'-L-''--...J~ cable & ma1O; 1",'O xlmr . Other po_ supply ~ lt5 f rom S21 ~

2300 MHZ QUALITY KITS THAT PERFORM!

THE LAST WORD IN
READERS

THE NEW
~

MBA-RO
FEATURES:
• 32 CHARACTERS FOR EASY HIGH SPEED COpy

OF MORSE
• ASCII and BAUDOT RTTY
• NO RECEIVER MODIFICATION NECESSARY
• INSTANT SPEED TRACKING FOR MORSE CODE

OVER WIDE SPEED RANGE FROM 2 TO 99 WPM
• OPERATES FROM 12 V.D.C.

For AEA Readers or other
AEA Products, call or visit

SEND SASE FOR CATALOG.

Brings you the
Breakthrough!
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Fig. 5. Typ ical swr bridge.

Fig. 3. (a] Originaf Bird 43 hookup. (b] M odif ied hookup us
ing Radio Shack 274-277 for /1 .

", .TlII MINU ING BilE .. LINE ~ EIlE TO 'NSULl
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ings from the Cante nna's
detector:

Band DeVolts

160 0.8
80 1.0
40 1.4
20 2.0
15 2.5
10 3.0

The circuit of Fig . 6 is a
peak-indicator driver with
ad justable threshold con
trol. Rl0 is adjusted with a
steady ca rrier to light t he
LED at the desired power
level.

Ale voltage can be ap
plied to most mixers or in
termed iate stages in a trans
mitter to reduce the rf level
before the output stage is
driven into the no n-linear
regio n. The ale voltage can
be deve loped by add ing the
circuit in Fig. 7. It even can
be usef ul for transmitte rs
that already have ale be
cause gain reduction can be

Fig. 4. High-impedance peak
adapter.
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detecto r like the one in the
Heath Cantennav, change
the c ircu it of IC1 A to that
shown in Fig. 4. You will
have to calibrate the meter
at severa l different power
le vel s . The d e ou tput
voltage of a bridge detec
tor, and the detector in the
Ca nten na , drops with a
decrease in frequency, so
ca libration at severa l fre
que ncies in each band is
desired. Ca libration must
be done with the aid of a
borrowed wattmeter, an rf
ammeter or voltmeter, or a
wideband scope that has a
vertical amplifier response
fl at to at least 30 MHz.

Whe n usin g the peak
adapter with a device like
the Cantenna, you will have
to furnish a meter for the
adapter. Any movement up
to 5 mA can be used or a
YOM o n the 2.5- or 3-volt de
range. Just be sure that t he
YOM you use will not de
tect rf by itself . If you use a
1-mA meter, you can elimi
nate R9 and use a 3.9k resis
tor for R8. Cal ibration can
be done with R19. A typical
swr bridge c ircuit is shown
in Fig,S.

At a power of 100 Watts
rms into the Cantenna, I ob
tained the following read-

ment before drilling the
3/8" hole!) The jack is a
3-conductor, "A "-type with
shorting contac ts (Radio
Shack pa rt number 274
139). The shorting contacts
connect the meter to the
coupler when the remote
plug is removed, so no
switch is necessary. Use the
" ring" connection for the
meter and the " tip" for the
coupler output. Break the
connec tion at the positive
lug of the meter . Even
tho ugh the jack is grounded
to the case, it is a good idea
to run a wire from the nega
tive meter te rminal to the
"sleeve" connection of the
jack.

Calibration is easily ac
co mplished by connect ing
the mete r between the
tra nsmitter and a 50-Ohm
load. Measure the power
output with a steady carrier
(prefe rably at least half
scale). Switch on the peak
detector circu it and adjust
R9 for a read ing of 1.4 t imes
the first read ing. The meter
now is calibrated to read
peak power output (with a
load impedance of 50
Ohms).

PE P output is defi ned as
the peak-to-peak leve l of
the ou tput signa l. It is not
practical to have the meter
read this since it would be
necessary to cha nge to the
next higher element. R9
could be adjusted so the
PEP would be read on the
next higher sca le using the
same element; however,
damage to the element
cou ld occur since it would
be used outside its normal
range.

When observing a voice
produced sse signa l, you
will have to talk for several
seco nds to allow time for
the meter movement to re
spo nd . A longer " hang"
time can be obtained by in
creasing the value of C1 .

The output of an swr
bridge is similar to the Bird
elements but the load im
pedance is usually higher.
To use the peak detector
with an swr bridge, or a

Circuit Description

The first two stages a re
standard invert ing dc am
plifiers. Each stage has a
gain of 10 for a total of 100.
Thus, a full-scale input level
of 45 mV results in an out
put of 4.5 V de . IC2A is a
unity-gain half-wave detec
tor. The diode's placement
in the feedback loop elimi
nates the error due to its
600-mV drop. The input im
pedance of IC2A is high, so
the disc harge time constant
is esse ntially determined by
R7. The outpu t impedance
of IC2A is less than 100
Ohms, so the charge time of
(1 is almost instantaneous.
IC2B is a unity-gain follow
er configuration used to
isolate the load from Cl .
Amplifying the input signal
by 100 ensures overcoming
any low-level non-li nea rity
in CR1. R8 and R9 divide the
output back down to a level
required to feed the meter.

Fig. 3(a) shows the o ng i
nal circuit in the Bird 43.
The meter connects direct
ly to the output of the di rec
tional coup ler through a
length of coax cable. The
length is not cri tical and is
supplied as a convenience
to permit remote mounting
of the directional coupler.

Fig. 3(b) shows the jack
added to the Bird meter to
permit connecting the peak
adapter. I mounted the jack
on the right side of the case.
(Remove the meter move-
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take the sa me amount of
time to respond to its high
est level, but the circu it has
a long enough time con
stant to ensure that the
pointer will remain at the
peak level long enough to
be observed . The Bird 43
elements co ntain a half
wave detector (+ output)
and a small capacitor to by
pass the rf. Internal resis
tance of the 3(}'1olA meter is
1500 Ohms, so to e nsure
proper linearity, the input
of the peak adapter pre
sents a 1500-0hm load to
the element.



95$
Sloping Iront IOf easy vieWing. 6x2ll:3·'.

Order lrom MFJ Ind Iry it - no oblillilion. II
nOI delighted. return it within 30 days lor refund
(less shipping). One year limited warranty by MFJ.

Order Iallay. Galt toll eee 800641·1800 Charge
VISA. MC or mail check. money order tor S32.95
pillS SUO shipping/handling lor MFJ·l 02.

Put tllil new improwfll MFJ diqilll clock to
work in your I llack. Order locI.y .

I ; I I

Call 601 ·323·5869 lor tecrncat mtonnancn. or
der/repair status. Also call 601 ·323·5869 outside
continental USA and In Mississippi. ... 41

Mil::' • ENTERPRISES
r~ INCO RP O RAT ED '

BOll 494. Missi ssippi Slate. MS 39162

,

NEW MFJ-102 SOLID STATE

24 HOUR DIGITAL CLOCK
Switchable to 24 hour GMT or 12 hour format. 10 timer.
Seconds readout. Bright BLUE .6" digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

Switch to 24 h our GMT
or 12 hour format!

10 umer, Second. r••dou r.
Br /ghr BLUE .6 Inch dlg/r••

Now you un switcll to either 24 1I0ur GMT
lime or 12 1I0ur lormat! Double usefulness.

Swltchable " Seconds" readoul lor accuracy.
ID ftmer. Alerts every 9 minutes alter you lap

the button. Also use as snooze alarm.
"Dbu rved" hmer. Just start clock Irom zero

and 1lO1e end lime of event up 10 2" noes.
AI, mII . For skeds rl!fmnder or wake up use.
Syncllronlnble wilh WWV.
FasllSlow set butl ons tor easy setting.
Sill. briqllt. blue diglls (vacuum fluorescent) are

0.6" for easvce-ee-eves. acrcssne rcon viewing.
Lock function prevents misselllng .
OpenJln on 110 VAC. 60 Hz (50 HZ Wllh

simple modificatIon). Ul approved.
Handsome Itylinq With rugged llIack ptastc

case with brushed aluminum lOP arld front.

KANTRONICS
Computer Interface $169

808 N. M.in _ Ev.nS'fIll• . IN 47711

TEN-TEC
5460mni-C Xcvr $969
580 Delta 679
525 Argosy 439
Call lor Accessories & Package
Prices

AEA MBA RO Reader $269
AlDEN PCS·3000/JOO 289
BUTTERNUT HF6V Vertical 99
CUSHCRAFT A3 3 Element 169
DRAKE TA7A call
HAl CT21 QO 695
HY·GAtN TH7 OX 339
ICOM 740 ca ll
Kl M KT34A 309
MFJ 496 Keyboard 289
MIRAGE B10 16 239
ROHN Tower call
SANTECST·144IuP 295

. fS# 812-422-0231 , ,,,
L 1II0H-FIlI t AlII.6PlII • SAT t AlII-3P111

W",. lor Our " . ... _"d us~ ~u'pm."r1/5 /

$99.95*
PLUS SHIPPI NG

PLUS SHIPPING
$139.95*

• fllEQUflCV r..... 1« · 14' MHz
• OPERATIO I flll . r 5SB leom~ll1lly INlI.j CIa.. ABI
• Rf DRIVE 1 10 30 w.'"
• KEYI NG Rf tellOlll d "; rh hig~ 'lUahly ,"I"~,

• SSB ""Inli... IIdIh WI de ll,
• POWER REOUIREMflTS Iy\loQI 10 ...111 .... . ta........1 13' \lDC
• ID LE e...1II'I 2'0 '"
• MOBIlt . f IUO __r-
• PflUM P IB08 tI'" ___
• NOIst f iGUR E Itll 111.... I S DB
• PREAMP KEYII G indo ~,nd.nl - 1O ~1, "rlfy RF IWOllid ,"1"\'1
• CO ISTRUCTIOI .... ~ "'ound Iluminum hllr .i"' 2 ~ile..

360 dOV'''1 <oohnQ
• SIlt n ..... 6Hltll ' 3"jh) - WEIGHT J lb•. 9 on
• IMMEDIATE SHI PMtlT

SPECIAL O FFER

Matching Power Supply
15 AMP SU PPLY wi. 13 lb•. •" , B"I.. j . SHlhl _ 6" ldl
IMME DIAU' SHIPMENT
Al l PARTS AI D lABOR WARRANTED DI E fUll rEAR

2 METER 90 VVATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90Pl
FOR ONLY

FACTORY DI RECT

!'OWER MEASUIlEMENT
AtU evoc0

•

0 ..
0 ..

••

••

j'

V-J

""~:i: 80.,
z
O.
~ 500 "•
'i30

~ 20

"
t 2 3 4 5 6 7 8 9 to VJ90Pl . . . .... IUU5 ... 13.00 t IP •

!'OWEIl INPUT IN WAfTS VJ15 POWEI SW'r "US'" t 1.00 .....

POWER CHART "Prien USA....,.

VISA, MASTER CHARGE, M.D . or C.O .D. • PHON E (713) 477-0134

V-J PRODUCTS. INC. 505 East Shaw. Pasadena. Texas 77506
SERVING THE ElECTRONICS INDUSTRY SINCE 1965

$19.95

ModeIS94

Model S93

COAX SWITCHES
from Barker & Williamson, Inc.

• 2 Pola 2 POl lllon
• Cronlallf 45db

(measured et 30
101Hz )

$22.00

• Slngl. Pole 3
PoS II IOtI wrlh
ground ing 01 all
unused posi tions

• Crontalk (mea
sured at 30 MHz) is ·45db between ad·
jacenl outle ts and 60 db between alter
nate outlets

Available at your B&W dealer

GJD W"''''''_....
: 10 C sr 8....1101. P• . 19007

T" I""I'O" . : (215) 788-5s.e1

Speclflcat lona for both awltchea

• Powa, l KW·2 KW PEP
• Impedance 50·75 ohms
• VSWR 1 2 :1 up to 150 101Hz
• Dlm.nllonl H. · high. 5" wide. 3" deep
• We/ghl 1 lb.
• "ount Wall or desk
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If you have looked at the
proposed rewrite of the am
ateur rules, you noticed
that the FCC is trying to
come up with a different
way to determine transmit
ter power, other tha n the
present de-input method.
This peak adapter can be an
invaluab le aid, shou ld pow
er determination need to be
in terms of peak power. Per
sona lly. I would like the
rules to be changed to pow
e r output measurements, as
is done commercially, This
could then permi t less effi
cient transmitters to run at
a higher input power. We
also wou ld have a better
idea of the efficiency of our
equipment which would in-
d icate when the finals are
getting " soft."

This ci rcu it can make
yo ur wattmeter into a more
useful instrument at a trac
tion of the cost of a ready
made peak-reading unit and
serve o the r purposes as
well .•

constant. Most likely, you
will want to reduce C1 to
0,2 to 0.5 J-lF for ale pur
poses. A switch may be add
ed to Fig. 1 to select various
values for C1.

Another use for the peak
detector circuit is to use it
in conjunction with an FM
receiver as a peak-deviation
meter, Using the Fig. 4 mod
ification, connect R19 to
the output of the discrim i
nator through a O.1·",F ca
pacitor. Calibration can be
done best using a signal
generator with ca lib ra ted
FM modulation. If C1 is
switc hed out of the circu it.
the meter will then read
ave rage deviation. This
may be usefu l to show how
much the transmitted audio
is limited in the peak cli p
per. In any case. the read
ings will only be co rrec t if
the received signal is fu ll
quieting. A scope may be
connected to the output of
1C1 B for viewing the aud io
signal.

'",~.

""~

,

Both the circuits of Fig. 6
and 7 can be connected to
1( 2 simultaneous ly without
any in t erac t i on . Again ,
change the value of ( 1 if
you wish to change the time

higher rf level before a le
sta rts to deve lop. CR2
keeps any positive voltage
from reaching the ale line.

",
nOK

•

""'OOK

~I' '';IVto . t'

"",OOK

""••

I . ~../-'

Fig. 7. Ale detector.

"",~

'"'00'

Fig. 6. Visual peak indicator.
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TO lel
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had at a lower leve l. (Many
transmitters develop ale
voltage w hen gr id cu rrent is
drawn, at which point dis
tortion is already occumng.I
W ith R1 8 at the ground end,
ale will be developed as
soon as there is rf input. R14
determines the amount of
voltage output. Increasing
R1 8 towards +V perm its a
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Order from MFJ and try it - no obligalion. II

not deligtlled. reton it "",ttln 30 days lor a refund
(leSS Sllipping), Tills bridae 's uncond,liOOj!I~

guaranteed lor one mL
To order, simply ca. us loll lree 800·647·1800

and charge it on your VISA or MasterC llarge or
mail us a creek or money order lor S ~9 . 9~ pluS
54.00 lor shipping and handling lor MFJ-202.

Put Ihis MFJ Noise Bridge kI ""ork improving
your an tenna. Order from MFJ or see dealer.

I ; I I , ; I I

Call 601 ·323-5869 lor tecllnical information, or·
der/repair stanrs. Also call 601·323-5869 outside
continental USA and in Mississippi. .-41

M~ •ENTERPRISES,
...." INCORPORATED

BOll 494, Mississ ippi St. te, MS 39762

•

•
.. ,'" 1fI'.1 .. •.. -'..

MFJ RF NOISE BRIDGE
Lets you adjust your antenna quickly for maxi
mum performance. Measure resonant frequency,
radiation resistance and reactance. Exclusive range
extender and IDmanded capacitance range gives
you much extended measuring range.

• Exc!usive ra nge extender • E!~anded.

capacitance range • Series Bridge

MFJ Rf NOISE BRIOGE- --
This MFJ·202 RF Noise Bridge lets you qUICkly

adluSt your single or muUiband dipole, mverted
Vee, beam, vert ical, mobile wllip or random
system lor maximum performance.

Tels resonant lTequency and whether to shorten
or lengthen your antenna lor mifNmum SWA over
any portion al a band.

MFJ's uchrs i,e range Ulender, upaooed ca
pacrtance range ( :t 150 pI) gives unparalleled im
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Works with any recei,tr' or blnscei,er. 50-239
connectors. 2 x 3 x 4 meres. 9 vol1 battery.

Other uses: tune transmatch. adjust tuned cir
cui ts; measure inductance, AF impedance 01 arnph.
ners. baluns, nansrcmers: electrical lengltl. velo
city tacte ; Impedance 01coax; synthesize RF rrn.
pedances w,11l transmatch and dummy load.

ERS

SATELLITE ANTENNAS

MDS POWER SUPPLIES
$35.00

DEXCH
120 low noi se

ampli f iers
$495.00

C HAPARRAL
"Super Feed"

teeo horn
$85.00

• Receivers leaturing
the DEXCEl and
Automation Tech
ni ques units

• Modulators
• Complete System

ready to install from
$2850

• Call today lor more
information

SATELLITE SYSTEM HEADQUARTERS

Don't wait. Get Your TVRO System TODAY!

1950 E. PARK ROW · ARLINGTON , TX 76010
CAl l ORDER DEPT. TOll FREE

(800) 433-5169 =
FOR INFORMATION CAll ~

(817) 460·7071 ~

1900 to 2500 MHz Microwave Down converters
Kit $28.50
Assembled $48.50
ALSO AVAILABLE
Commercial M.D.S. System $169.95
SLOTTED ARRAY ANTENNA $2B.50n ov.,

PB RADIO
SERVICE

SMAl l LOT TRAPOlPOLES ..41'- --
"'ODU B....OS coH< PRICE
lSI. 80olO 80 <lo() 18 J49 9!>
TSl olo:1O 00 2015 00 $4 79!>

SMALL LOT SHORTENED DIPOLES
-- --

5 1,.-$)10 8001020 75' '~95

1~ '0
SLl60 ' 60 lXl SJ895
St-80 80 6)' 1.3195
5L-40 00 1~ 33 S3695

FULL SIZE PARALlEl DIPOLES
- --

FPO-ll(110 80<0020 lXI' $49 95

1$ ' 0
FP()...t010 00 20 IS ' 0 63 s..w 9!>

"lEW ' PQRTABLE VERTICAL ' 10£..1,. FOR

"'PARTMnHS. C"' ''' P1 NG. TRAILERS'

FOldS 10 S' PaCkage No Rao, . .. ReQu"ed
F UII~ An em tll.o Full l~l l''''' 1 1 1 VSWR

r.IOOE L BANOS tiGHT PR J(;[
PY.ll(11 0 80 ' 0 13 '~ 95

PFlOV(N OE$'O" GOTHAM ALL 8 .. "'0
VERTIC ALS

Y·' 60 160 8000 20 23' "'4 95
' S 10 6

V-«l 800020 23 $42 95
1$ 10 6

V-<IO 0020 1$ III 6 n ~9!>

FAMOUS GOT H.... M OU-' OS

2 Uemenl$ -3 BaMs Compl.,. "49 95
C............ONSHIP 001 1-1AI,O 6E ......S

FUll Son ComP'l'I. 1ftM'l 599 9S
O£"'tfA ,..OU,RiES "" 0111£0

CALL ()I'l SEND LAIlGE SASE' FOR C"'T'"
LOG Sn,pp,ng O<poles 5 V. fl,ea ls
$2.50 USA: $1 00 Ca nada $500 FPC, APO
Be.",. II. a u"'" $n,pPto<! UPS 011 F'e,gnl
Collie' F'i "'lid 0:."- Sales Tao

1415 First St. . Key West, FL 33040

GOTHAM
ANTENNAS

(305) 294·2033
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The $100 TVRO Receiver
- Satellite Central, part VIII

•

Stephen Gibson
PO BOl( 38386

Ho llywood e ll 90038

Dwight "Rex" Rexroad with his Cheap Trick receiver.
60 73 Magazine. August, 1982

"See first run movies.
sporting events, and

nightclub acts as sec ret net
wo rk feeds! " That's the sort
of ba llyhoo you read about
sate ll ite te le vision no w
adays. But the price for
even a kit setup can run sky
high! The only way to cut
the cost is fo r you to do it
all you rse lf.

Bu t those bu ild-it-you r
self pitfall s can leave you
wishing you'd never tried .
For one thing, you' re on
your own with o nly p lans
that are vague or, even
worse, a se t of PC boards
that won' t work . So, being
first on your block seems to
carry it s own set of prob
lems. What you need is a
"Cheap Trick" !

In the December, 1981,
" Sate llite Centra l," I wrote
a br ief overview of TVRO
re ce iver design . If yo u

priced some of the compo
nents, you know that a re
ceiver, especially a dual
co nve rsion job, will cos t
S500 to S700 to build. And ,
if you wan t real q uality
you 'd better plan on spend
ing more. So how can some
thi ng any good cost less? As
a matter of fact, just a volt
age-tuned oscillator (VlOl
runs a hundred bucks! So
who's kidding whom ?

But hold on the re. Just
when you think it isn't pos
sible. a long comes a very
clever engineer like Dwight
(Rex) Rexroad who does it
with a flair tha t shows that
hobbyist think ing a nd inge
nuity hasn' t stag nated after
al l. "The sec ret here," says
Rex, " is to make the design
non-c ritical and to use parts
that anyone can fi nd with
ease. Not hing in this design
is weird . Everything is off
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bypassing the LM31 7 got rid
of a lot of no ise, es pecia lly
since we are dea ling with
the tun ing voltage where
noise cou ld easily FM your
tune r! It' s clean as a whis
tle."

The really clever tech
nique used here is to ra ise
the ce nterta p to get about
ha lf the vo ltage (18 volts) to
feed t he LNA-downconve rt
e r combination. A 7812 reg
ulates it dow n to 12 vo lts to
feed the rest of the receiver.
Wh ile Rex ad mits th is is not
an o pt imum des ign bal
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with the " Che ap Trick."
Some of the techniques
used here will surely cha l
lenge your experiment ing
abil ities .

According to Rex, " The
power supply is not q uite
typica l .. . but close . I use a
26-volt, 1-Ampere t ra ns
form er tha t is c e n te r
tapped. Thi s is a co mmo n
transformer. Radio Shack
has them. [Rex needed 30
vo lts for tuning and took
the easy way with an LM317
adj ustable vo ltage regula
to r- see Fig. 2.] I found that

Fig. 1{a). Block diagram of the Cheap Trick receiver.
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Fig. 1(b). First stage of the receiver downcon verter, including balanced mixer and local
oscillator.

tor uses circu itry simila r to
that found in most televi
sio n sets.

~O(HOOO

' "

PO.. tll TO
L.. A 'D.. CO....

"'G>' ,.,

Power Supply and
Downconverter

This mo nth. we' ll delve
into the power supply and
clever downco nve rter de
sign a nd save the baseband
circuits for next month. It
shou ld be remembered tha t
t his pro ject is la bor-i nten
sive. If you just wa nt to
watch sa te llite televi sion,
the n you rea ll y shou ld buy
a rece iver rather than fiddle

The amplified 7D-MHz i-f
signa ls are ha lved to 30
MHz by a divide-by-two c ir
cu it and app lied to an
MC1357 q uadrature detec
tor IC which. with su itab le
inpu t, can del ive r pictures
that may exceed in excel
lence those of a PLL-type
detector. The detected vid
eo is cl amped and de-em
phasized before ou tput to
you r TV monitor o r mod ula
tor. The sound dernodula-

No tuning is done in the
fi rst conve rs ion-see Fig.
l (b). Instead, tuni ng is ap
plied at t he second conver
sion by anothe r c hea p trick,
a UHF TV tuner. The savi ng
is e no rmo us, e spe c iall y
si nce the tu ner needs very
few changes to make it pass
3D-MHz-wide signals to a
7D-MHz bandpass fi lter a nd
intermediate frequency (i-f)
amplifier. Despite its re
duced perfo rmance at 70
MHz, Rex uses a typ ica l TV
i-f IC, the MC1 350. Irs a log
ica l choice for the i-f am pli
fier because of its low price
and easy ava ilab ility. Ra
zor-sharp tuning is easily
accomplished usi ng jus t
two op amps with a solid
afc th rown in to boot.

the she lf." O ut o f Rex's
un iq ue a pproac h co me s
"Cheap Trick," the ham's
answer to a TVRO rece iver
yo u can bu ild fo r under
sioc:
Cheaper Is Better

Look at the d iagram in
Fig. l (a); Rex downco nve rts
a ll twelve trans ponders o n
a sa tell ite (3.7 to 4.2 GHz) to
the 500- to l()()(}MHz re
gion where he can use
c heape r co mpone nts. He
uses a fixed-frequency loca l
osci llator (LO), a mixer. and
a broadband ampl ifier, a ll
of which may be mounted
at the d ish in a sma ll box.
The advantage to this a r
ran gement is that the lower
frequency s ignals can be
passed in to your house via
RG-59 o r RG-6 rather than
expens ive cable needed for
piping ~GHz signa ls.
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This may not be a problem
if you use a large dish and a
commercia l l NA.

The NEC MC5121 broad
band amp is the most ex
pensive part of the whole
receive r. It cos ts a bo ut
$13.30 from Alaska Micro
wave, a 73 adve rtise r. Kick
in another 25 cents and you
ca n get the spec shee ts, too.
The MC5121 will give you
about 2D-d B ga in, so the
ove ra ll converter ga in is
about 14 d B not counting
co ax losses . Either a BNC or
tvpe-F connec tor will work
on the output since the
sig na l is no w ru n n ing
so mew here between 500
a nd 1000 MHz. On a typical
system, you can tolerate
about 15-dB lo ss from the
coax feedi ng the baseband
un it. The +15 to +20 vol ts
of power for the converter
is tapped off the output
coax with a 6-turn choke
and some d c by passing.
Th e re is n o co up li ng
ca pac ito r on the MC5121
since it ha s its own internal
ca ps.

Making It Work

Probab ly the hardest part
of this project will be ac
quiri ng the parts. Yes, you
can do it fo r less t han $100,
In fact, Rex bu ilt his for
$75.00!

Dropping down in the
scale of hardness, we co me
to troubles hooti ng. Accord
ing to Rex: "A spectrum an
alyzer helps . Use a mic ro-

Fig. 3. The m ixer, MRF-901 osctnetor. and broadband ampli
fie r fit on a homemade PC board.

yo u ' r e locked into a
2N2905. Any other silicon
PNP of t he same beta
should work just as we ll."

The osc illator will come
out low in frequency using
the layout size in Fig . 4.
That way, you can simply
use a knife to c hop away
enough trace to put it right
on. The line from the o scil 
lator is a 50-0hm stripl ine.
Both the oscillator and in
put signa l feed a balanced
striplt ne m ixer which has
about 7-dB insertion loss
depending on the diodes.
Now, ra the r tha n use a
$55 .00 m ixer, Rex lite ra lly
c hose to roll his own. He
uses HN-l diodes at about
$2 .00 each. Quite a saving!
It rea lly doesn't matter how
you instal l the diodes; just
be sure they a re backwards
o r you'll have a problem. If
y o u u se the p opular
MBD-l0l diodes, you may
have to dea l wit h slight ly
more noise o ut of the mixer .

t
~. ,. w.

'"•
IOOO ~'

'"
•

'.'

with two chip caps-a
4.7-pF and a .OOl-m F work
pretty wel l at t hese fre
quencies. I bypass darned
nea r everything because
stability is very important.
Espec ially when you home
brew," he says.

" I used a fixed-tuned
MRF·901 for the oscillator
so that I could save big
bucks right there ! The rea l
c red it for th is stab le desig n
belongs to BBC eng inee r
Steve Birkill. The oscillator
runs at 3.2 CHz (downside
injection) and is easily set
by trimmin g the le ngth of
the baseline with a knife .

" I used a 7812 voltage
re gu la t o r, but a 78 11 2
would a lso work since we
need on ly about 15 mA. The
2N2905 is a PNP tran sistor
t hat acts as an act ive bias
for the oscillator. It' s the
negative feedback loop
that ma kes t his trick work.
In fa c t, it may be more sta
b le t han expensive pre
packaged oscillators if you
use good co nstruc t ion tech
niq ue . And d on't th in k

r - - - - - - -------,---·,·V

•

,..
"

QP TOO«.L II ~ V

,, ~ v.c

INPUT

Fig. 2. The power suppl y furn ishes +30, + 18, and + 12 volts de.
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ance-wise. it offers some
thing more impo rta nt: It' s
c hea p!

Lo okin g now at the
downco nverter in Fig. 3,
Rex bui lt the whole unit on
a p iece of double-sided X,"
Teflon" fiberglass. In true
o ne-of-a-kind expe ri menter
fas hion. he used on ly an
X-acto~ kn ife to cut out the
prototype. You can, too.
The boa rd is only 4 inches
long, so the input an d ou t
put connectors a re a ll tha t
a re needed to attach the
board to the top of a sea led
meta l case.

The ci rcuit incl udes a de
b lock so t hat bot h the
downcon verter and the
LNA can receive thei r sup
ply vo ltage through the sig
nal coax . Beginning at the
input. Rex uses a type-N
c o n n ec t o r s in c e t hat ' s
about the only thing t hat
works well a t these f requen
cies. An rf choke ., which
is no thing more than a short
piece of wi re at 4 C Hz,
feeds de to the lNA.

"We do a little bypass ing
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to provide a dc block to
feed the coax power for the
dow nconverter and LNA.
You' ll need to drill a hole in
the tuner for th is feed . I
used a feed through cap so
that I'd have a place to
hook it.

"After these two mods,
the bandwidth of the tuner
should be about 45 MHz,
and it will just cover the
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also be mod ified fo r a coax
input. Some models of the
Mitsumi already have a
7S-0hm input. " But if yo u
were stuck with a 3DO-Ohm
model." says Rex, " jus t look
fo r the p lace o n the board
ca lled L1 which was de
signed for a 7S-Qhm link.
You can couple to it with a
little ceramic capacitor so
you can use a 6-turn choke

•

!
I

I

•

-/"

• •

c

o

•

Fig. 4. Circuit board layout for downconverter.

Fig. 5. Parts placement for downconverter.
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"befo re" and " after" modi
fication circuits in Figs. 8(a)
and 8(b). Accordi ng to Rex,
" I rep laced the final stage
im pedance-matching ne t
work with a bro adba nd
tra nsforme r wound o n a fe r
rite bead. Amidon 101-43
beads work pretty well. I
used them everywhere in
the project."

The input stage should

wave frequency counter at
tached to the hybrid to tune .
the lO. Not everyone has
one, so I suggest you simply
apply power to the unit and
tweak the osci llator until
the bottom frequency cor
re spond s to t ransponder
one. You' ll need a dish and
an l NA that are work ing to
do it.

"O ne thing that's nice:
Being off 100 MHz in either
direction will get you in the
ball park enough to tr im it
up. Of course, having a
friend with another TYRO
always helps."

It is possible that the LO
will not be stable or , worse,
may not start at all. In that
event. Rex suggests you
move the short ing st rip seen
in Fig. 5. Do a tack-solder
job. You may f ind a region
where the osci ll a to r is oper
ating on many frequencies
at once . I t makes for rotten
pictures, so move the short
ing strip to cure the prob
lem. Trial and error are the
onl y ways to do the tr im
ming without an analyzer.

New Life for U HF Tuners

Once the signa l is co n
verted to the SDO-to-1000
MHz range, it is fed down
the coax into the UHF tun
e r. Use top-notch RG-S9 or
better. No CB stuff . Rex
used a Mitsumi UE5-ASSF
which he bought at a swap
meet for five bucks. See
Fig. 7. Various mail-order
houses carry this model for
so met hing like $2S.OO. If
you do some scroungi ng fo r
other parts used in this proj
ect, you sti ll can build
Cheap Trick for less than
S100.

Now, most tuners have a
narrow bandwidth. So you
mu st modify yo urs to pass
3()'MHz-wide FM. Not all
tuners can be modified, so
you show ld try to track
dow n this part icu lar model.
On the other hand, if you 've
stayed with us this fa r, you
can probably handle any
thing that comes your way!

As a rule, the i-f output
stage is the culprit. See the
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2300 MHz DOW N CONVERTER $1 9.95
ASSEMBLED $39.95

12v POWER SUPPLy $1 9.95
AS:;c;~BLED $29.95
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SELECTIVE PRE·AMP $26.95
SUPERVERTER I. $75 .00
(Crystal Board a,.J PAl
CIGA R ANTENNA $19.95
4 FT. DISH ANTENNA $47 .95
(KD·44 25 DB OVERALL GAIN)
DRIFTMOD $1.25
HIGH GA IN TRANSISTOR $9.95
VID EO STABILIZER $39 .95

KIT SPECIAL #1
Down Converter,
Power Supply.
Cigar Antenna $49.95
KIT SPECIAL #2
Down Converter,
Power Supply,
4 Ft. Antenna $79.95

For Information or ordering
(8171860-1641

Me, VISA. Phone or Mail Ord ers Accep t ed

HOUrs, 8:30-4:30 COST; Mon.·Fr!.

OUr product may be copl@d, but the performance Is never eQualed.
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Arlington, TX 76004-0339
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Use the Amplr . 2001 to improve the performance of your
microwave receiving system. The broadband design
lowers the system Noise Figure and increases the overall
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Amplre 1690N for the GOES and METOSAT satell ite
band .
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Fig. 6. The compfeted downconverter is housed in a water
tight box. The PC board is held in place by the input and
output connectors. A heavy dose of rubber cement will
make a good seal.

Fig. 7. A Mitsum; UES-A55F UHF tuner acts as the second
converter with only two mods. The i- f output coil is re
placed with a hand-wound toroid. Also, the input matching
network ;s easily converted for 75-0hm input. Mount the
tuner inside the receiver chass is.

•

tu ning range of all the input
signals (500 MHz) with a lit
tle to spare. Here is where
yo u must twea k the l O in
the downco nverter so that
you get all t ransponders
over the range of the UHF
tu ner. It' s harder to say it
tha n do it, desp ite the fact
the tu ning diodes don't give

you much more than the
needed SDO-MHz ra nge."

Rex suggests, " If yo u just
d rop o ne tra nsponder, then
didd le the tuner coi ls. But if
you d rop two tra nsponders,
you' ll need to trot out to
t he l O/downconverter at
the d ish. You may have a
fellow ham with a frequen-

cy counter in this range
which should make t he
whol e process very si mp le."

The tu ner age bias sho uld
be about 8 volts. The resis
tors seen in Fig. 1 fo rm a
su ita b le vo ltage di vid er .
Eight volts is maximum
gam.

Next Month: Part Two
Afte r the tuner comes

b a se b an d pro cess ing ,
whic h I' ll cover next month .
Rex uses some clever ideas
to make th is last part of the
projec t look easy. In the
meantime, start hu nting for
parts.•
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Write or call us for more information.

MANUFACTURERS DISTRIBUTORS
GRAIN .IN$ · INDUSTRIA l,. · fUCTAtC... .. · IRRIGATION EQUIP

W.
BUIld
Ouahly
Into

0 "
PrOduct,

Satellite Television

... 151

Whether you need 1 system or 100 we have the
highest quality antenna to meet your utmost
expectations and quality standards, at easy to
live w ith prices.

Pictured is our 11 ft
Dish wi th ou r easy
sett ing one man in
sta llation trailer.

Send:
$7.95 for
Introduction to
Satell ite manual.

"Nat ion's Largest Total Communications Distributor"
P.O. BOX3300 . TERR E HAUTE, INDI ANA 47803

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

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

CALL US TODAV! - '"

812·238·1456
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TYRO AECEfVEA KIT

• P••·. ssembled. tested RF MlCII(ln,
• No <:omple" alignment or apecllll

lest gelr required
• V ll rl ·low costlh'llh performance,
• Destgned f rom cookbook Circu its

• • •
'9 .95 Cookboolt.

$159 ,95 •••• . . . . .•.• . . Cookbook plus Kit

Send to:

NORTH COAST MICROWAVE
PO Boll 5663. Cleve . OhIO441 01 ~ 107

RECEIVER COOKBOOK

• Bu i ld I good. solid underSllnding
of IateHite rece iver technology

• Step by Slep guide of eeeh SI.

• Complele lheory. schematICS. Ind
conSt rue;t1Ofl dell ils.

SATELLITE TVRO

QUALITY MICROWAVE TV SYSTEMS

MICROWAVE TELEVISION
SUBSCRIPTION TELEVISION
••••*•••*.*•••••••••••••••
MICROWAVE TELEVISION
EDUCATION MANUAL $16.25
Our updated manual Includes merowave con
ceots antennas. and uewrcewetes trcnc es
detailed scnenarcs and PC board layouts

SUBSCRIPTION TElEVI SION
EDUCATION MANUAL $14.95
Two Scrambling & deCOding systems ale
exprored In depth SIgnal car,ture and mccmca
non tecnmaues are presen eo l or eoccanona!
anarys.s
AMATEUR MICROWAVE
RECEIVER SYSTEM •• _• • $169.95
ContrnUi ng rn the t uqh Quali ty and performance
that you've come to k now In 1M HMRII thiS re
cever has a new oesrqn and mcreased garn

INFORMATION PACKAGE ON All
VIDEO PRODUCTS AND KITS $2 .00
ORDER INFORMATION :
Plen~ add 5'1, §/IlQponQ and ~and ~nQ tA ft'S,d~nt~ add
6'1, O! 6 5"1. r.a~ ra. VIS'" all(J .....STERCARD oK
(eDl",

. S..
PO Bo~26601·G ~ 1 "
San F,anclsco. CA 94126 ·660t•••• ***•••••••••••••••••••
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STAR VIEW MOOEL 12K
• Complete System

• Easy to Install

• Reasonably Priced
•

• UPS Shlppabla
Walght 126 Pound.

• More than 100
Channels Accessible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:
-12 Foot Ant.nn. ...-1....,.."J-..,-1....,.."J-..,-1....,........,~
-Admuth EI......lon Moun.
-24 Channa' Rac.I......

:~::.;=Nal..A........ $2595.00-c.w.. Ccw"".c'on
- No Modular InchlClltd

(May be orderecI ..paret.ty fO" t79,961

A"..ila~ .hrough your Ioc:aI CfIIlg Star View dealer - calor wrft. lor inlormatlon 
De~pinq~. w.lcom. - Pric••'Ibj.et to changa wfthout nolice.

TENNESSEE ELECTRONICS
--P.O. BOX 181108-

MEMPHIS. TENNESSEE 38118

H&R COMMUNICATIONS, INC . SubsidlaryofCr.llyCurJ) .
Ro ute 3 . Bu" 10 3G C.11l800-643 0102
Po c ahorrtas , Ark all S<l S 72455 ~ &> or 50 1·64/ · ,}29 1

Your own satellite
TV system for $2,586.00

10 Fr. PARABOLIC
What the system will do:
You ca n receive up to 60 channels o f T .V. direct from
u ldlites 10 you r home receive r , Movies, sporfing evenrs,
re l i&iou$ programs. o the r T .V. stat ions, and much more.
What the syste m includes:

1. 10 ft . fibe rglass dish made of re fl ective meta l bond
wit h fiberglass . W earher-reslstan r and virtually mainten
ance-free. D ish co mes in 4 sect ions .

2. SinKle pedeslal hea vy dun ' polar mount fo r extra
n fenglh a nd ins lallarion simplic ity ; rasy sate lli te to sat
el tite adjustment .

J . Four pole roraro r mount for m or e slabilit'l'. squ.. re
tube legs and rotator included .

4. All aluminum LNA mounr and horn holder for accu
rate aiming of LNA . All aluminum. wee-her-proof LNA
cove r ,

S. Drake ESR·24 Receiver or AUIO·Tech Recetver.
You r choice. Down con verter located ar rhe dish .

6 . Amplica o r Avamek l N A 120 °.
7. Ch appare1 Feed Horn for unsurpassed quali ty .
8 . All accesscrtes included.

Complete Systems, Receivers,
An te n nas, LNA's & Accessories

CALL US TODAY! 901·795·4504
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• NO MOVING PARTS
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H·270

$300!

8-LEVEL ASCII
TELEPRINTER

SALE !

plus lax and shlppm g .

Now

Model 33ASR SF
Good Working Condition

Code: ASCII
Speed: 10 cps, 100 baud.
Interface: 20/60 rnA ,
EIA optional
Data Set Optional

From RCA Service Company.
Nat ionw ide Service Available.

Hen
Write:
J .H . Bell
RCA Service Company
Bldg. 204-2, Route #38
Cherry Hill , New Jersey 08358
Or call co llect (609) 338-4375

AVAILABLE NOW

AZDEN PSC·300

612·636-9469

I :=-1 tS4"Ro seville , MN • 55113

Data SII'VIca CCInIIIany
...~ 3110 Evelyn Street

2 GHz MIcrowave Rec81v_ Systams
The new Micro-System feature s a machined 18··
pa rabolic reflector for max imum effic iency. a linear
feed-point downconverter w ith ceramic high pe rter
mance AF preamplif ier transistor, a variable 12 to 18 volt
regulated power supply and SO· o f 7Sn coaxial down
lead. including a 3 ' j umpe r and matching transformer.
The Micr~System inc ludes a fu ll 6 mon th warranty.
Micro-System (MS-021) ' 159"
Micro-System (MS-578) _. _ "169"
Mlcro-Syslem (MS-S45) "179'·
Shipping & Handling: USA _. ."4" AK. HI & PA _.."10""

KDK
2025A Mk II
(WfTT m IC,)

$265.00

TWO·METER HANDHELD

$285.00
285 .00

37.00
28.50

Call

Free shipping in U,S,A
for all XCVA or HT orders

B. G. CARL ELECTRONICS
11128 Claire Aye.

Nor1hridge, Calif. 91326 ....69
Call: (213) 363-121 6-anytime

PCS<lOOHT
PCS·3000 XCVR
Bemote cabre
Phase II ant .
Other ace.
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NEW
MORSEMATIC™
MM·2 KEVER
THE MORSEMATIC KEYER BY
AEA HAS BEEN PROCLAIMED
BEST OF ALL PADDLE KEYERS
ON THE MARKET

Now you can get all the features of the world's first and still best microcomputerized
keyer at a 25% reduction in price. The new model MM·2 has all the outstanding
features of the MM·1 predecessor such as dual microcomputers with copywritten
software, 500 character sctt-cerunoneorv memory with editing, exctustve beacon
mode, exclusive automatic speed increase trainer mode, and exclusive automatic
serial number generator , In addition. the MM·2 comes com plete with CMOS memory
and provisions lor Internal memory keep alive battery. The MM·2 operates from exter.
nat 12 VDC at approximately 350 Ma

ACCESSORIES:
Modef AC·2 350 Ma 12VDC Wall Adaptor .. . , . . ,.. . . . . . . .." . S 9.95
Model ME·2 Factory Installed (2000 Character Memory Expansion) . . S39.95

If you have hes itated buying the best because 01 price, you need 10 wait no longer, the
best is now available in an improved form at a price you can afford.

PRICES AN D SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

••

When ncomes to
AMATEUR
RADIO QSL's .

US or Fore ign List ings

n'sthe
ONLY BOOKI

~~lIbDDks
Her. t!'ley .Ire ' Th. 'IIt"1 edUionl. weere 
I,moui RIOlo Am,te",. Callbooks. t he
m O$t rllUJet!ea .lind com p lete listing of
uu:lIo , mlleurs. Llltl eeus, neense CIUleli,

,del.t" Inform,llon. Lo,ded with specl,'
lellu,es such ,s can chilnges. pren,," 01
tn, wo rld , stand,rel time charts, world
wide QSL bureaus, and m ore. The U .S .
Edi tion featu,es over 4 0 0 ,00 0 11111"910,
with Oller 10.000 chlnges tro m 'ast
year. The Foreign Edltlon has over
3 70,0 0 0 listi ngs, ove r 6 0 ,0 0 0 t ha n9\!lS.
Plate your o rder tor the new 1982 Fl,ldlo
Amlteu , Callbaoks. iIl v,ll, bl e n ow.

call or visit:

Brings you the
Breakthrough!

IRON POWDER and FERRITE PRODUCTS

AMI~~_ ~".
Fast, Reliable Serv ice Since 1963

Small Orders Welcome Free "Tech-Da ta ' Flyer
$18 .95 $3.0 5 $22 .0 0

Sl7.95 $3.05 121.00

Toroidal Cores, Shielding Beads. Shie lded Coil For ms
Ferri te Rods . Pot Cores, Baluns, E tc.

•

12033 OTSEGO STREET. NORTH HOLLYWOOO, CALIFORNIA 91607

Qn,!.)]]::1~l!.!5 fg']] G!:::(f~Il:ii]] !1~Ilil !
~) . - . ~ ~:)2)...e,m I

'rr an sm tt s perlect Mor~e Code • B uilt -In 16 •
ch ar acter bUller • Internal speak er and si d e. I
ton e • ReeCl re lay output e ll m lnales keying
pro b lems • A ll sonc state ctreuus anCl sockets •
for rellabi lity • SpeeCl range 5--45 WPM · Perfetl I
com pan ion to ou r CODE*STAR an-mcee coee
reader. _

MORSE-A-KEYER K I T, moeet MAK_K, Complete k it of parts & Il\,Inual ••••• $159.95 I
MORSE·A.KEYER, model MAK·F, F,Ictory w ireCl & testeCl ••• . . ...•••••• $199.95
MORSE.A·KEYER ESSENTIAL PARTS K IT, m odel EPK · K••• . . •... .•• • $ 69.95 •

.-----.-.---.-.-----._-- -----I
•
I
•
I
•
I
•
I
•
I (E ssen Ua l p,lrts kit fo, ncme-erewers conststs o f c e tlond, tlo ,l ' CI p,lrlS and m,lnu,l' . I

You SUpp ly ASCII keytlo,lrCl , cabtnet , power SUPply & miscellan eous parts. )

- SenCl c heck or m oney order . Use your VISA or MasterCa rCl. A d d $5,00 sh ipping anCl •I h,an Cl llng for Continental U.S. WisconsIn resiClents ,1dCl 4,. W isconSin State S,Iles Tax. I
- ~"'A/t' Co rpo rotiO I1 Telephone;(4 14124 1·8144 _

I ~ Post Office BOlli 513G , Thiensville, Wisconsin 53092 ...50 I

';:~,! .I.~~.ak ~C
~ 925 SherwoOd Drive

Uk. Bluff , IL 6 0 0 4 4 , USA

Ordllr both bookS ,t tn, w me lime tor
139.95 Including sn looll'l!il.

Peg.oIIUS o n b l ue n el Cl , reCllette r lng. 3" wlCle
III 3" high. G rut on J,Itkets ,1nCl cacs .

ORDER TOOAY!

Outer from your dUler or di rectly from
I ne publisher . All d Ire t t orders ,I CI CI sn l p p lng
th,l rgoe . Foreign res idents ,1C1C1 $4 .5 5 for
Sh ippin g . Il lin ols resl Clen t s ,I CICI 5% ules t,llll .

~
-. SPECIAL LIMITED OFFER !
,\\~ Amateur Radio

Emblem Patch
."".~ only $2.50 postpaid

.-------.---.-------.-----._-
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5 this new KDK FM 2030
the best 2 meter FM radio in the world?

$7.50 western U.S.A.

WORLD 'S FAIR NEWSI KDK 2 meter radios are the only FM
units chosen to be used at the World's Fair Ham Stationl

INTRODUCTOAY PAICE! $309rnctuoes To", Pad Mi,mpho",
and all accessories. Shipp ing: $5.00 eastern U.S. A.

_10 memories in 2 memory banks of 5 each (A&BI. Any memory can
be changed instantly.

- Control functions: Select memories, show memory channel number,
or select memories and show frequency of channel. or dial frequencies
with two speed selectable control. Instant choice of either 5 or 100 khz
tuning steps. Programmable band scan limits and memory scan.

- Frequency shown in 5 bright LEO digits. LE D indicator shows when
signal is received Iunsqvetchedl , LEO indicato r shows transmit. Modern
LE O ba r meter sh ows signal st rength of received signal and on transmit
shows relative output power.

- Microphone includes tone pad , and up and down buttons to change
dial frequency or memory channels.

- A standard mi crophone with up-down buttons only is available
separately .

- The FM 2030 is basically as easy to use as a crystal receiver with
rotary switch frequency selection for full "eyes-on-the-road" mobile
operation .

- And , in case we forgot to mention it, we are proud to continue our
famous KDK quality and ruggedness!

- Smaller case size : 55mm (2 311 6'1 high, 162m m (6 3/8 '" wide,
182mm ( 7 311 6'1 deep.

Fhat's a pretty strong claim considering th e
:ompet it ion.

er's look at some of the feat ures .. .

'... best...

. KD K continues the tradi tion of being the ultimate in VHF FMmobile
operations. We make maximum use of multiple function. multiple shaft
controls and only three sets of knobs are located on the front panel.
Still many new features have been added. such as digital RIT, reverse
button. memory channel readout number and more l

-The new KDK 4 bit microprocessor chip has in-house developed
software which makes all these new features possible.

- Modem styled front panel with dials intelligently arranged so you can
best utilize the multi-function , easy to handle controls. We gave it a vefY
heavy textured paint finish that is highly resistant to scratching!

_Frequency coverage 143.005 - 148.995 mhz. SIN better than 35 db
at 1 UY input . Better than .2 uv at 12 db SINAO. Squelch sensitivity
better than .15 uv, Bandwidth at - 6db: ±6khz, at -60db: +16kh z.
Image ratio better than 70db. Double superhet rodyne. Transm itter uses
variabl e reactance frequency mo dulation with maxim um deviation set
at +5khz.

- RF power is a good, clean no spurious signal of 25 watts on high and
5 watts (adjustable) on low.

e Gocd audio with the famous KD K audio ou tput capability of 1.5
watts . . . you can't blow out our aud io Ie !

_Nicads for memory retention built in, nothing extra to buy. Disconnect
the FM2030 from the power source and the memories remain!

- Easy to use mobile mount with instant disco nnect knobs for fast,
si mple removal. DC Cable and mounting hardware, spare fuse, external
speaker plug and complete si mplified instruction book includes circui t
diagrams and even complete alignment instructions! No extras to purchase!

NOW YOU HAVE JUST SOME OF THE FEATURES •.• IT'S UP TO YOU TO OECIDE!

ORDER NOW DIRECT ORDER DIRECT er et your dealer!
WRITE FOR BROCHURE - DEALER INOUIRIES INVITED l CALL TOLL FREE DISTR IBUTED BY:

w'~:~~,i~:~~,:,~.o,~:';:::·,~~~.~;:~-;:~~;.~;od~:"' . 800 251 4141 ~~Ir-=-'::I('="D=I(I
and pr ices wi th out notice . - - ~

Exclusive USA, Central and South Ameritln Distributor This number fo r OR DERS ON LY! t..:::":=-==:"'::":::J

M, i1 O.d., - COD - ",ok C.,d, :;;: =: _" K OK DISTRIBUTING CO.. INC.
617 SOUTH GAllATIN ROAO - MAOISON, TN 3111S - PHONE 16151 86!;-1949 - TELEX 80-8321
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GOOf'ge L Thurston 111 W4MLE

2J J6 Gibbs Drive
Tallahassee FL 32303

VUM: Volume Units Meter
- makes measuring decibels easy

Fig. 1. The VUM (volume units meter]. or cafibrated audio dB meter.
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tion, one "vo lume unit" 00*

ly approximates one deci
bel. But when sine waves
are used, as they a re in vir
tually all applications of
the VU M , one VU exactly
equa ls o ne dB.

These meters often can
be picked up on the ama
teur market or at hamfests
for a buck or two. They're
available from most parts
houses for anywhere from
$6 to as much as $125, de
pend ing on how big they
are and how fancy they get.
Mine was rescued from a
lightning-damaged Heath
phone patch.

When using the VUM to
solve bench or design prob
lems, it is important to un
derstand some thing about
that interesting little ani
mal , the decibel. It is a unit
of measu rement of power,
vol tage, o r cur rent, but you
can't stick a VUM probe in
to an amplifier and say,
" Ab-ha! It reads one db!"
That's like spotting a hitch
hiker on the road and ex
claiming, "Ah-ha ! He's gone
about ha lfway!"

Halfway from where to
where?

A decibel is a measure of
comparison. It is a ratio. It
is used to state the d if
fe rence between one level
of energy and another.

It is al so a rather com-

on the input and an audio
voltmeter calibrated in
deci bels on the output. The
meter itse lf is commonly
seen on aud io equ ipment of
all kinds, such as good-
qual ity tape decks, audio
consoles, a nd such, and it
goes by the name of " V U
meter."

That's because it was
originally devised for the
broadcast industry to moni
tor "vo lume units" of com
plex voice a nd music wave
forms so tha t a udio input to
an AM transmitter co uld be
held within reasonable
limits by the audio engineer
" rid ing gain" on the pro
gram. In that sort of situa-

But a handy little device
has been sitting on my
bench for years whic h pro
vides the answers qui ckly
and acc u rately . It gets
almost as much use as the
YOM and a lot more use
than the grid-dipper, and it
costs very little to build .

let's ca ll it, affectionate
ly, the V-U-M, for lack of a
fancier term. Some elec
tronics manufacturers
make similar instruments
whic h they call a " ga in
mete r," and they have a
very fancy price.

Basically, the VUM is an
audio amplifier which has a
calibrated step attenuator
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H ave you ever won
dered if the audio fi l

ter in your CW rece iver is
really as sharp as it is sup
posed to be? What's the fre
quency response of your
stereo amplifier? How
much insertion loss do you
get when you stick that au
dio fi lter into that line?
What's the trouble in that
malfunctioning audio am
plifier?

If you' re a good trouble
shooter, you ca n a nswe r
most of those questions
with a scope, an audio oscil
lator, a YOM, and a calcu
lator, but you ca n't do it
either quickly or easily.



Fig . 2. Power supply for the VUM.
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exact d irect ratio to the
resistan ce , so we can substi
tute R1 and R2 for V1 and
V2 and restate the formula
R2 = 3.16 R1 .

Now, let's assume a val
ue of 1000 O hms for R1 (see
Fig. 1). R2 is then 3.1622777
x 1000= 3162 Ohms.

That gives us the values
of two re sisto rs in the string.
Now let's get the value of
R3 . We want a va lue which
will give us 10 dB less
voltage across R1 + R2 than
is applied across Rl + R2 +
R3. So, R1 for t his cal cula
tion is act uall y t he sum of
R1 and R2, or 4162 O hms.
Therefore: R3= 3.16 (R1 +
R2) = 3.16 X 4162 = 13.146
Ohms.

To get t he va lue of R4,
use the same method, mak
ing " R1" equal the sum of
R1 + R2 + R3. And so on,
un til you have the value of
a ll six resistors in the st ri ng.

Now, it hap pens that
1000 Ohms is a sta ndard re
sistance value. That's why I
chose it. Three thousand
O hms, however, is not a
standard va lue, and 3162
certainly is not! However,
2700 and 470 are standard
va lues, and they add up to
3170 O hms, which is only
0.2 percent off the calculat
ed val ue! Certa inly close
enough fo r amateur work .

13,1 46 isn't standard, but
13k is, and it is on ly about
1 .0 percent off. If you want
to be really finicky, you
could use 13k and 150
O hms in series, but, unless
you're using very ex pensive
1% tole ra nce res istors, the
di ff erence is academic .
Five pe rcent is ce rt a inly
close e nough and ten per
cent probably wi ll do nice
ly .

(

To D'
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Re s istance va lues are
c hose n suc h that eac h
switc h position gives 10 dB
less signa l than the one
above it, for a total of 50 dB
attenuation below the inpu t
signa l. When the " h igh
leve l" switch is flipped, an
additional , fixed 5o-dB at
tenuator is thrown into the
ci rc uit and the switch then
reads in 1a-dB steps from 50
to 100 d B below the in
put -and that's a lot of at
tenuation !

How do you de termine
the resistance va lues? That
caused me a lot of floun
d e rin g a rou nd with m y
trusty TI·55 calculator and
a ream of paper smeared
with severa l g ra ms of
gra phite sc ribbllngs. but it
fina lly came clear. As I sa id,
the sec ret is that a dB is a
ratio be tween two values,
a nd you have to sta rt with
o ne known va lue and go
from there .

You arbitrarily can as
sume a tota l va lue fo r the
d ivider o f o ne me gohm,
and ca lcula te each step as a
portion of tha t. or you can
arbit rari ly assume some
value fo r R1 and calcu la te
eac h step fro m there. I
chose the latter because it
enabled me to use a 1o-dB
ratio in all calculations,
thus great ly simplifying the
calcula tor work.

Now, let's go back to the
basic formula stated earlier
and solve it for 10 dB: 10 dB
=:; 20 lo g V2{V1 . Therefore,
antilog V2{V1 =:; 10/20 =:;

0.5. The a nt ilog of 0.5, ob
tainable fro m the ca lcula
to r o r a lo g t abl e , is
3.1622777. So, V2N1 
3.16 andV2 = 3.16V1.

In any purely resistive
network, voltage d ivides in

audio am pl ifiers are lM386
fC chips (avail ab le from
Radio Shack for about one
dollar each), wh ich put ou t
a potent litt le 400 mW and
have a very wide freq uency
response, from well below
the audibl e ran ge, well into
the superaudib le . O t he r
am plifier chips suc h as t he
lM2277, l M1877, or l M377
a lso can be used. They pro
vide two 2-Watt ampl ifiers
in the same chip.

O ne 386 drives the loud
speaker for aural monitor
ing. The other drives the
meter. An even better
meter driver might be con
structed from an op amp,
such as a 741 or Tl081 ,
whic h co u ld drive the me
ter direc t ly without hel p
fro m a tra nsformer.

The calibrated vo ltage
attenuator is simply a resis
tive divider ac ross the in
put. A sta nda rd shielded
probe with a grou nd cli p is
used fo r pickup. A b locking
capacitor keeps dc from be
ing applied to the divider,
and hence to the FET pre
amp lifier gate .

The entire voltage divid
er, with its switches, lead
wires, and input capacitor,
shou ld be shielded from
st ray p icku p . W ith o ut
shielding, it is subject to
hum, rf and other stray
pickup which shows o n the
meter and is aud ible in the
m oni tor. The input im
pedance is approximately
o ne megohm. Many of the
pickup problems can be
solved by shu nt ing t he
whol e string with a o ne-meg
(or lower va lue) resistor,
thereby loweri ng the input
impedance without chang
ing the 1o-dB inte rval be
twee n a ttenuator taps. (If
this is done, it is necessa ry
to reca lcu late t he value o f
R7 to give 50 d B atten ua
t ion with the new divider
resistence.) You might pro
vide a switc h to do this, so
that you can retain the one
meg input impeda nce fo r
use when you're working
with very high impedance
sources .

plex little animal. It is not
linear; it is exponential in
nature. If you increase your
transmitter outpu t from 10
Watts to 20 Watts, the dif
ference is 3 dB. If you in
c rease it again, fro m 20
Watts to 40, the d iffe rence
is aga in 3 dB . Ten Watts to
40 Watts is 6 dB, or two
3-dB steps .

If you increase line volt
age fro m 1 20 volts to 240
volts, howeve r, the increase
is 6 dB. The basic fo rm ula
for determining the dB dif
fe rence between two vo lt
ages o r between two cur
rents is: dB =:; 20 log V2/Vl .

Now, let's have another
look at the VUM, this time
in a little more detail. It is a
convenie nt package of sev
e ral different un its:

• A voltage d ivider resis
tor string in wh ich each tap
on the divider provides 10
dB less signa l than the o ne
above it.
e A n audio amplifier
whose input is taken from
the taps o n the voltage
divider and which dri ves
the VU meter.
e A separa te audio amphfl
e r to let you hear what
you' re measuring.

Add it io na lly, you wi ll
need a variab le-freq uency
audio oscillator with ad
justable output level. This
easily can be bu ilt into the
VUM as an integral part of
the same package if you
don't already have such an
oscillator. It ca n be a fairly
simple oscillator, covering
the rarge from, say, 50 Hz
to 20 kHz, buil t with ICs.
But there a re plenty of con
st ruc ti o n art icles about
these units and I won't get
into that project here.

Essentiall y, the aud io os
ci llator provides a tone of
measurable strength and
approximately-known fre
quency and the VUM me a
sures what happens to that
tone as it passes through
amplifiers, filters, atten ua
tors, and other exotic de
vices used by hams and au
diophiles.

In my VUM (F ig. 1), the

73MagaZine • August, 1982 73



•
,

Fig. 3. Frequency response of two-toro id CW filter deter
mined with the aid of the VUM. L1, L2-88-mH toroids; 0 ,
e2 - 0.68 ~. Bandwidth: 25 Hz at - 3 d B; 40 Hz at - 5 d B;
55 Hz at -10 dB; 60 Hz at -15 dB.

to - 20. The meter should
again drop to -10.

Check all six steps in the
attenuator in this way. You
may find it necessary to ad
just a resistor value here o r
there to get exact lo-dB
steps. (Remember that R6
controls the first step from
odB to -10 dB. R5 controls
the next step and so on.I

The full range of the Cal
pot will give you about 25
or 30 dB of adjustment.

Using the VUM

Now you're ready to put
the VUM to practical use.
You have an audio filter for
use in CW reception . How
sharp is it? Put it on the
bench and arrange to d rive
its input with t he audio
osci llator instead of the
receiver. Be sure that the in
put and output of the filter
see the same impedances
they see when it is in the
receiver, then put the VUM
ac ross the output of the
filte r, Let's assu me that the
fi lter was designed to peak
at 700 Hz.

Adjust the frequency of
the oscillator until it hits
the filter peak, giving max
imum reading on the VUM.
Select an attenuation on
the switch which will let
you set the meter on 0 VU
with the Ca l pot.

Note that your oscillator
frequency is 690 Hz when
the filter output is
peaked-pretty close, if
you designed it for 700 Hz.
Now, keeping the output
leve l of the oscillator the
same, switch the frequency
to 700 Hz. You'll note a
slight drop in the VUM
reading, Note that at 690
Hz, the VUM readO VU and
at 700 it read . say, - 0 .5 dB.

Change frequency agai n,
to 710 Hz, and note t ha t the
meter read ing drops to -1
dB (or VU). Keep going up
frequency one step at a
time until your meter
readings drop below - 20
dB. Then go down frequen
cy from 690 Hz a step at a
time, noting the mete r and
frequency read ings eac h
time.

shou ld find none until you
provide an input signal. If
hum appears on the meter
and/or in the speaker, espe
cia lly at the o-dB attenua
t ion setti ng, short o ut the
probe term inal and see if it
disappears . If it does, you r
problem is hum pickup in
the attenuator board.

Occasionally IC amplifi
ers will oscillate. This
would show up as squeals,
hisses, c rack les, and distor
tion in the speaker and as a
read ing on the meter, even
with the probe input short
ed or switched to high at
tenuation . This usually can
be cu red with an RC filter
(0,05 IolF and 10 O hms in
series) from the IC output to
ground. Someti mes a 0.005
J.l F capacitor across the in
put terminals at the IC will
be necessary. The FET can
be eliminated as a suspect
osc illator by grounding its
ga te or by removing its
dra in voltage.

After checking out and
debuggi ng, hook a source
to t he input of the VUM.
The best sou rce is an audio
oscillator, but for this test,
any steady tone will do.

You should hear it in the
speaker and should be able
to adjust its loud ness with
t he "volume" pot.

The tone also should
registe r on the meter . If it
pegs the meter, rotate the
attenuator switch until the
meter drops back on scale.
If li tt le or no meter readi ng
occurs, set the "calibrate"
(Cal) pot at about half rota
tion o r a little more, and
then, if necessary, rotate
the attenuator switch to
ward the o-dB position.

Checking Ca libration

Adj ust the output level
of the osci llator unti l yo u
can set the attenuator at 0
dB and get the meter down
to 0 VU (about two-thirds
scale) with the Cal pot. Now
flip the attenuator to -10.
The meter should drop to
- 10 . Reset Cal and, if
ne ce ssary, the osc illa to r
output, to get 0 VU again,
and switch the atten uator

00'

aud io-type N-channel FET
will work nicely. The FE T
drives the two pots which
provide separate level con
trols for the amplifiers.

The meter amp lifier is
coup led to the a-Ohm wind
ing of a sma ll audio trans
form er w it h a 500- o r
6OO-Ohm secondary, such
as those used to couple
speakers to music distribu
tion lines. The purpose of
the transformer is to step up
the low-vo ltage output of
t he am plifi er to the higher
voltage whic h the mete r
needs. The meter is de
signed to work across a
nominal 6()(H)hm load.

Except for lead dress and
shielding of the input cir
cuits, not hing is crit ica l
about const ruction. The au
dio amps, includ ing the FE T
ci rcuit, can be built o n a
s ingle uni ve rsa l circuit
boa rd such as the "experi
menter printed circuit
boa rd" sold by Radio Shack
(cata log numbe r 276-170) or
any other "universa l" board
with O.l -inch pe rfora t ion
cente rs. It can be built on
perfboard without fo il us
ing wire-wrap or point-to
point wiring.

A regulated power sup
ply (Fig . 2) using a three
termina l 12-vol t IC chip is
used because the regula tor
provides a high degree of
hum filtrat ion. Voltages are
not critica l at all , but don't
exceed 15 volts-the 386s
cannot take more than that.
Nine-volt batteries shou ld
work fine.

After check ing for wiring
errors, plug in the ICs a nd
c hec k fo r outpu t. You

'00'
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,
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Calculated va lues of the
other resi stors can be ap
pro xim ated in the same
way, using standard values
in series. pa rallel, o r series
parallel. In most cases,
qua rter-Watt composi t ion
resi stors will do fin e. How
ever, com postion tends to
change value slowly over a
period of years, especially
when subjected to heat and!
o r high-voltage stresses .
You could avoid this with
me tal f ilm re sistors. at
m uch expense, but one
W att or even two-Watt
composition resisto rs wil l
hold thei r values for many
years before they change
enough to affect the accu
racy of your read ings.

The resistors a re easily
mounted o n a sma ll piece
of perfbo ard with wires run
ning to the six-pos it io n
rota ry switc h, but kee p the
leads fai rly sho rt , keep
them away from output
leads going to the speaker
o r meter, and keep them
away from power-supply
leads. If possi ble , enclose
the whole resistor bank and
switc h in a shielded com
partment, though this may
not be necessary.

The FET amplifier is not
needed to provide gain,
though it provides about 10
dB. It is there to offe r a very
high impedan ce to t he vo lt
age divider. The input im
pedance of the l M386s, in
parallel. is about 25k and if
th is impedance paralleled
the attenuator, it would se
rious ly affect the accu racy
of the ste ps, especia lly a t
the sma ll attenuation se t
t in gs . Any in e xpen s ive
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prov id ing 22 d B of ampl if i
cation-a very heal thy per
formance.

Reset Ca l to give 0 on the
meter and move the probe
to the output of the second
amplifier stage. This t ime, it
isn't necessary to switch in
any more attenuat ion. The
meter read s - 5 dB: Tha t
"am pl if ier" stage is offe ring
a S-dB lo ss! It is obviously
sick and needs TlC.

The uses of the VUM are
numerous and you prob
abl y can think of other
ways to use it to compare
the levels of any two audio
signal s. O ften. that tells the
whole story .•

--+-H-1+!il1-.-H-'-'rtlJ-·-.,.f--+1+ f1l,1---1-1-++++
-O'I-+/;+HfiH--t+W

Fig. 4. Frequency response of the VUM. ± 1 dB, 100 Hz to
40 kHz; ±3 dB, 40 Hz to 65 kHz. A - response with 200-jAF
output coup ling capacitor to meter. 8 -1200,g.
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soli d-s t a t e a udi o amp
which gives only low, dis
torted output. Apply a tone,
such as 1()(x) Hz, to the in
put, at a level whi ch the
am p l i f ier is des igned to
handle. Appl y the probe of
the VUM to the input, ad
just the attenuator, and set
Cal for 0 dB on the meter.

Now move the probe to
the ou tput of the first stage
in the amp and note that
you m ust switch in two
m ore steps of attenu a
ti on - 20 dB - and th e
meter then reads + 2.
(Don't touch CaL)

The readings translate to
mean that t he f irst stage is

shown in Fig. 4 and this
must be ta ken in to account
when testing another ampli
fier . The low frequency
drop-off is caused, most
l ikely, by the core losses in
the sma ll output t ransform
er used to couple the ampli
fier to the meter. Up to a
certain point, increasing the
va lue of t he output cou
pi ing capac itor w il l extend
t he low f req uency re
sponse. You should use at
least a 3000-~F coupling ca
pacitor.

An op amp, such as an
LM741 or n OB1 driving the
meter directly and omitting
the output transformer,
probably would improve
the extreme low end re
sponse of the VUM. Since I
have seldom, if ever, been
called on to make accu
rate measurements at these
frequencies, I have not ex
plored that im provem ent.
The high frequency re
sponse is virtually flat at
least to 40 kHz.

Now, suppose you have a

When you f inish, plot
your resul ts on a piece of
semi-log graph paper, using
the logarithmic scale for
frequency and the linear
scale for your dB readings.
The resu lts w il l be similar to
t hose in Fig. 3, whicn
represents an actual two
toroid CW filter I've used
fo r years . The response
curve was p lotted w ith the
aid of the VUM.

In a similar manner, you
can determine the frequen
cy response of a stereo am
plifier, beginning in t he
m idd le of the audio range,
say at 1()(X) Hz, to establish
a 0 VU reference point. You
will note that the meter
read ings begi n to d rop off
as the frequency reaches
some low va lue, perhaps
below 100 Hz, depending
on the quality of the ampli
fier. A simi la r drop-off oc
curs at the high end of the
audio range, say, above 15
kHz.

The frequency response
curve of the VUM itself is
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Analog Isn't Dead

,

- don't be LED astray by the digital revolution

Somet imes it seems that
everything is going digi·

tal . At first it was a nove lty
to have a digital clock -you
know, the kind with the
meta l plates that would flip
down a new number every
minute. W ith the emer
gence of the cheap LED
seven-segment device, the
mo ve me nt to dig italize
everything acce lera ted .
First it was digital watches
and clocks. then calcula
tors; now it's used on ther
mometers, bathroom scales,
rad io dia ls. gas pumps, and
almos t every thing on some
luxury ca rs . Even a farmer
f riend of mine brags that
the speedometer and ta
chometer on his new trac
tor is dig ita l. Digi tal is
b e c om in g sy nonymous
with modern, while analog
is considered outdated . Is
the analog device a twen
tieth-century dinosaur
doomed to extinction in
thi s e ra of rapidl y advanc
ing tech nology? The answer
is a defin ite " no !" O ld
Charlie Darwin wou ld agree
t hat as long as a species is
successful within its niche,
it wi ll survive. As it has
evolved because of tech
no logy, the dig ital species
has displaced the ana log
species from certain niches
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in which the analog species
was o nly marginally fit, yet
d igital s a re una b le to com
pete with analogs in other
a reas.

Analog and digital de
vices each have disti nct ad
vantages and disadvan
tages. By understanding the
me rits of each system, the
d esigner/u ser can intelli
ge nt ly se lect t he better
device. As a rule , a merit of
one system is a shortcom
ing in the other system.

Precision

The digital device wins
hands-down in the precision
department. Precision is
li mited only by the nu mber
of digits you can afford or
can read without confu
sion. But don't get confused
betwee n precision and ac
c uracy. Accuracy is the
measu re of how close you
a re to the rea l va lue, while
precision is the measure of
you r confid e nce in th e
me asured val ue. If your
new Rockcruncher 2000 a ll
digi tal transceiver says that
yo u' re tr an sm itti ng o n
21 ,447.605 kHz (a very pre
cise measurement), but you
are actua lly transmitting o n
21 ,452 kHz (a very acc urate
measurement), then you a re

st ill likely to get a pink slip
from the FCC. Moral : An
o unce of accuracy is worth
a pound of precision. How
ever, if you have a high
degree of accuracy but low
precision , yo u won' t be
able to know just how ac
curate you are . You just
won' t collect as many pink
slips.

Q uick quiz : Which digital
frequency mete r is better
(greater accu racy a nd preci
sion) for measu ri ng a signal
at 420.0000000 M Hz : a
&-digit meter w ith 1 ppm ac
curacy or a 1o-digit meter
with 4 ppm accuracy? An
swer: Of course you knew
all a long that it was the
6-place meter, because:
6-place counter;
111 ,000,000 X 420.00000oo
+ 420.00000oo = 420.000
(remember, o nly 6 digits).

to-place counte r:

411 ,000,000 X 420.00000oo
+ 4 2 0 .0000 0 00 
420.001 6600.

Wowl The t u -pl ac e
counter is really impressive
with all those numbers. It 's
too bad that the accuracy
extends only to five signifi
cant figures. The 6-place
counte r is not as flashy, but
it provides accuracy and

precrsron to six signifi cant
figures.

The slide rule was dis
placed by the digital calcu
lato r simply because the
slide rule was unable to
co mpe te with the superior
accuracy and precision of
the digital calculator.

Rate Measurement

Imagine that you have
decided to update your old
Rockc runcher 1000 (1967
model with analog frequen
cy dial and o ld-fas hioned
0 'Arsonva l swinging-needle
mete r movemen t). Being
short of fu nds, you select a
$19.95 3V,-digit LED meter
kit to replace the o ld ana
log movement. After three
weekends, one trip to the
hosp ital e mergency room,
and th e kind assistance
from a friend who just hap
pens to have an MSEE de
gree, you get the thing in
stalled. To celebrate the oc
casion, you turn on t he rig
to 40 meters fo r a lit t le Qsa
to brag about how you
dragged yo ur o ld Ro ck
c runc he r 1000 kick ing and
sc reaming out of the 1960s
a nd into the 1980s.

As you tune in the first
station, you get the first hint
that all is not well w ith your
new, state-of-the-art, d igital
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take frequent readi ngs of
pati ents' vita l signs-pulse
and respiration. To save
t ime (a surviva l skill in nu rs
ing), t he pu lse and respira
tion are each measu red for
15 seconds . The procedure
is to find the pu lse, start
counting the pul se as the
second hand passes any
5-second inc rement, contin
ue counting until the sec
ond hand has traversed <.K)0

from the sta rt ing poi nt, and
finally multiply this 15-sec
a nd count by 4. The start ing
and stopping poi nts are of
no consequence, but rather
the 90° sweep of the sec
and ha nd which measures a
1 5-se cond inc rem ent . A
simila r incre mental mea
surement is used in tran s
mitter tun ing. The ac tual
plate cu rrent read ing is of
little va lue until tuni ng is
co mpleted . The impo rta nt
thi ngs are the relat ive peaks
and dips as the circuit is
brought to resona nce.

Continuous vs.
Stepped Readings

There is a little gadget on
t he market ca lled the l EO
bar-graph display which
looks like an ana log device,
yet is sti ll digita l. It has the
adva ntage of po si tion dis
play and may be used mar
ginally for rate measure
ment. Its weakness is the
one d istinct advantage usu
a lly fo und in digita l devices
- p rec is ion. Prec ision is
lim ited by the d iscre te
number of steps (lE Os) on
t he bar d isplay. If 8 lEOs
73 Magazine · August,1982 77

, .
•o •

,

Fig. 1.

••,.•• •

••
o '•

•,.,
•h

•
,

ists who became lost whil e
dr ift ing over the country
side. O ne of the ba lloonists
sighted a fa rmer in a field
and began re lea sing gas
from the balloon. As the
balloon passed over the
fa rme r, the ballo onis t s
ye lled, "Whe re are we?"
The fa rmer rep lied, '''Bout a
hunnerd foot up in a hot
air balloon." The informa
tion transfe rred was abso
lutely correct, yet absolute
ly useless since there was
ne ithe r a hori zontal po int
of reference nor a dista nce
a nd direction from the
point o f reference . Fre
quent ly a va lue alone can
be meaningless unless ac
compa nied by bounda ry
limits. When using digital
devices, you often must be
aware of limits which are
not displayed. Since analog
devices display the ent ire
range, haza rdous o r unde
sirable re g io ns may be
flagged by using a colored
band as a warning marker.
This fl agg ing is gene ra lly
not available for digital dis
plays; however, red/green
bidirec tiona l lE Os in a
z-segment configu ration
co uld be used in circu itry
tha t would allow a color
cha nge as an undesirable
region is entered .

Anothe r ki nd of position
util ization in analog dis
plays is inc rementa l mea
surement. A good example
is the wristwatch worn by a
nurse . It is never digital and
a lways has a second hand.
The reason is that nurses

c ho meters instead of the
spiffy new digita l tachom
eters that Warshawsky and
Co. se lls? It comes down to
economics. An over-revved
engine with pieces littering
the t rack simply cannot win
a race. If a digital tac h blurs
o n accelerat ion, the driver
will be more likely to over
rev the engine (an expensive
mistake). The subject of
race car instruments leads
into the next criterio n fo r
se lect ion of the approp riate
analog o r digital device.

When I fi rst saw the in
strument panel on a race
car, I not iced tha t the in
st rumen ts were install ed
askew, with some turned
clockwi se and othe rs
turned co unte rc loc kwise .
later I was informed that it
wasn't sloppy installation,
bu t a n intentional a rrange
ment. The driver doesn't
have time to read t he num
bers on each gauge, so the
gauges are aligned so the
pointer is at 12 o'clock at
the idea l (or maximum) se t
ting. A devi ation is then
read ily notice able . An ana
log device will show where
you are with respect to the
range of posit ion. An ana log
def ines its limits (empty
fu ll, low-hig h,0-1 mA, 0-120
mp h) a nd the device 's
pointer simultaneously in
dicates its re lative position
on the range of va lues.

Comparing the ability of
analog a nd d igi tal devices
to measure position can be
demonstrated by the story
about the hot-ai r ba lloon-
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meter. It is impressive to
see a ll those l EOs flashing,
but it would be better if
they were readable instead
of blurred . Well, that's the
price of progress .

Then you start to tune up
the rig. The o ld peak-and
d ip ritual is sudde nly a wild
and crazy experience. Un
less you tune very slowly,
the meter displays a string
of eights . Not only that, but
find ing the peaks and d ips
is al mos t impossible. Unfo r
tu nate ly, the fina l tubes
hate non-resonance so
much that by the time you
are almost tuned up, they
coll apse in a molten pud
dle .

Exaggerated ? We ll , may
be, but the point is t hat digi
tal displays are not su itable
for meas u ri ng ra p id ly
changing values. The dig ita l
display blurs, while the ana
log display provides a us
able rate-of-change display
by observation of the angu
lar velocity (sweep speed)
of the indicator's pointe r.
An example would be to
compare the analog and
digital display of an air
craft's altitude. During an
aircraft's descent, the ana
log altimeter's po inter " un
winds" at a velocity propor
tional to the slope of the de
scent. The display remains
readable at all t imes. The
d igital d isplay will blur in
the units posi tion du ring the
slightest descent, and as de
scent rate increases, the
tens, hundreds, and eventu
ally thousands positions
will blur. While the analog
alti meter provides continu
o us rate info rmation over a
wide range (slow " unwind
ing" through fast " unwind
ing"), the digital altimeter
displays the descent rate in
a limited number of d is
crete steps. For example:
units b lu rred-slight de
scent; tens blurred-mod
e rate descent; hund reds
blu rred - s te e p descent;
thousa nds b lu rred-dive;
ten-thousands bl urred
don't even think about it.

Why do race cars still use
old-fashioned analog ta-
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Conclusions
Use a d ig ita l de vice

where precision is needed ,
but remember th at high
precision cannot improve
accuracy. Dig ital devices
are especially suited as fre
quency indicato rs on trans
c e ive rs and fr e qu e nc y
counters. However, if the
frequency counte r you are
think ing about buying has 9
digits and 10 ppm accuracy,
then yo u a re wasting
money on the last 4 d igits.
Six dig its and 1 ppm accur
acy is just right. Don't use
an LED bar graph if preci
sion is essent ial.

If posit ion-orientation,
-trac king. or -setting are im
portant, stay with an analog
device. And fina lly, rate
measurement bel ongs to
ana log devices.

As an equipment des ign
er/user, select the better
device to meet your own
needs-even if it means be
ing o ld-fashioned ,.

112·size (75M only 6&')

Multi·Band 15, .. , 3 bands)
80/15.'\\ thru 10M

Broadbanded ' no traps used

Prices start al $82.50

for clefal!ed 10·page brochure. wute or pllone
duedl, to MOR·G AIN. PO &1 ]291.
Le,oenworth. lis 66048. 1rl. (913) 682·] 142

THE MOR·GAI~ HD DIPOLES Ire tile
most ad-anced. highest pertormance mul!l ·blnd HF
dipole antennas asarlable. Pa ten ted deSi gn pfClwldes
length one-nan of ccneenuonar dipoles, 50 ohm
feed on all bands, no tu ner or balun requeed. Can
be Installed as Inwrted VEE Thousands In use
worldWide 22 II'IOdels ,." I,b le including two
II'IOdeIsengll'leere<!lor 09t lm um perlorJT1a1lCe lor tile
n(,,"ce bol nds Tilt Mor-G" n HDdlpoln NIT sees
lie Itle onl, commerClli antennas specll.call,
deSigned to meet the operational recuueeee ts 01
the neece license. Our ]·,ear warra nt, IS backed by
nea rly20 years ofHOdipole prod ~ction ex perience,

a re used to measure a range
of 0 t o 8 units. t hen no LED
would light until one unit is
reached, the second LED
would light only when two
units is reached. and so on.
The drawback is that 1.00
and 1.99 units are displayed
as be ing the same. Now it's
obvious that t ryi ng to use
t his bar graph to tune a
t ransm itte r would be diffl
cu lt. Fig.1 shows a compari
son of a 0 'Arsonval meter
m ovement and two LED bar
graphs. Fig. l (a) shows the
actual plate current (as dis
played on the 0 'Ar sonval
m eter). Fig. 'l lb) shows an
B-lED bar graph. and Fig.
l (e) shows a 16-LED bar
graph. The " peak" on the
B-lED bar covers over half
of the capacito r tu ni ng
range, and the 16-LE D bar
grap h " peak" covers over a
third of t he capacitor tu n
ing range. Neither bar graph
has the sensi tivity for tun
ing that the analog d isplay
has.

Rolin Distributors

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

201 ·469·1219
Preci sion Cut Land Mobiles Available

WE'RE ROLIN
IN CRYSTALS!

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

Quick Delivery

We Stock Crystals For:
Clegg Drake teem
Kenwood Midland Regency
Standard Wilson Yaesu
Lafll yette Tempo VHF Eng

(Custom Crystal Orders Aecepted.)
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ANNOUNCING 'THE NEW

BUTTERNUT
New HF6V

125.00

HYGAIN
18AVT/WB
100.00

ANTENNAS

• Emiwicn M ode
A' J SSB (USB & l SBJ
A1 CW
Fl RTTY
Fl (28MH l)

• Sen~iti~i ty

SSB CW RTTY Less tha n 0. 1 1J.~ for
l OdB S+N/N
(Preamp - On) t e ss than 0.15 "'~

for l OdB S +N/ N
f M (Preamp - On) l eiS than 0.1
~ fOf 20 dB quieting

• Tranvrnuter
RF Power
~~B (Al lJ
Cw tAl) RTT Y ten
FM (O p tion)
2OC1W PE P INPUT
200W INPUT
200W IN PUT

• Re«" i ~ i ng M ode
A' A ' J (U SB l SB) F'
Fl (O p t ion)

\i,7 YAESU FT-ONEv

LI ST $2995.00
• 7] MHi fir~t I f
• 0.3 uV ~mitj\lily

• fu ll break in
• Cents 8044 "'eyer available

a, option
• front pane l keyboard
• len v f O's
• one year l<lefory wdudnly

Your Price $2395.00
Accessories Available

'VilVA E S U-.V

THE NEW FT-l02

-- .... ...

HUSTLER
5 BTV

100.00

TH7DXX
HYGAIN

349.00

A3-169.00
A4-209 .00

. ,
; : , 6448
_- 0-- • 27C / tl ,. . ', .-.'
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~ '.- ~ . - .8237

32 C / tI

_.001__ ..:::..
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- J6 C/tl 2 ·18 11 '" II 30) (1 19)

BELDEN \;>

DONS CORNER

Belden M int RG -8 (91581-19(/11.

The Ratings continue - 2 me ter mobile mo nth : Kenwood
TR9130, exce llent ~emi l iv i t y, eJ ~y operation, light output;
ICO M lemA, good performance, cheape r p ricing; Yaesu
FT480R , great rel iabil ity. med ium pricing.

ICOM IC25A • Kenwood TR7730 - Yaesu FT 230 _ All
popu lar. AlIlhe same basic flavor. vaesu FT208R • biggest
~lIer : Kenwood TR 2500 - durable: Santee 5t144 /0' 1'. most
fea tures: rCOM IClAT - basic re liab le workhorse.

Cons id e r the various Mod Ki ts out FO XTANGO, W6TOG.
ICO M-Kenwood users. e tc.: Ou r repair dept. has tried
seve ra l & they are excellen t. p lus an a ffo rdable way to
" upgrade" an o ld radio (T5820?). Remember our service
d ept. What we can 't fi x wi th a hammer, we don't work on.

See you next m onlh!

KWM 380
$4495.00

CALL

• Operating Modes:
lSB. USB (A3J/J3E); CW
(A11A101 ); AM (A llAlE)and
FM (F3/ FJE)"

• Transmitter Powe r Input :
(1.8 - 25 MHz) (28 - 29.9
MHz), SSB. CW. AM , FM,
24m\' DC. BOW DC, 161M'
DC, 80\\ ' DC, 160\\1 DC

• Carrie r suppression:
Belter than - 40d B at 14
MHz
Sideband suppressio n:
Bette r than - 60 d B (1 4
MHz, l kHz to ne ]

• Modulation types:
A3 J/j3E : b ala n c e d
mod ulato r
Al lAH: lo w le v e l
amplitude modula tor
f]/ D E: variable reactance
modulator

• Receiver
Image reject ion :
Better tha n 70dB from 1.8 
21.511,1H.z
Belle r tha n SOda fro m 24.5
- 29.9MHz

CO LLINS
LI ST

Madi~on'~

Price

713-658-0268 • CALL FOR QUOTES
1508 McKINNEY ... .5

N TEXAS 77010
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BUZZARDS BAY ELECTRONIC
196 Main St..-.t

Buzurds B8y. M-. 02532
617·759-3376

-----------------
AFFILIATE STORES

OX COMMUNICATIONS
3214 Tr3flSit ROMS

Wed Seneea. NY 14224
716-6688873
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ELECTRONICS
61 Lowell Rd. , Hudson. N. H, 03051

9~ D. ty (603) 883.5005 12-5 Sund.ly

---------------------------------------
•.••TOWE RS.... ROTORS..•.ANTENNAS....COAX•.•.HF XCV RS..•.
Over 1000 different amateur radio i" ms are listed on these two
pages, and most of them are in stock! Open SEVEN OA YS every
week and NO SA LES TA X in N_ Hampshire. You'll find that
our DISCOUNT PRICES are hard to beat and our FRIENDLY
SERVICE ~ second to oone. We're only 30 mins from Rte 128 in
BOSTON via Rte 3. and o n ly 45 Mins from LOGAN International
Airport in Boston . If you eannot visit us then try our FAST mail
order service. Most mail and PHONE orders are shipped in one
day . Send $1 for our ENLARGED CATALOG. free with orders.---------------------------------------

TUfTS
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Get the YAESU FT·107M HF SSB transceiver
complete with digital memory shift, Internal power supply
and speaker/phone patch for one unbelievable low price!
A super fantastic buy on a great OX rig and accessories! The FT·10 7M's all eoeo
state design makes instant band changes possible and also provides exceptional
performance, Features digital and analog frequency display, RF and AF gain con
trolS, variable IF bandwidth using t 6 poles of crystal filtering. 12 channel memory
and adjustable AGe. Covers 160 thnJ 10 meters including WARC bands. Comes
complete with FP-1 07 internal power supply, $P-l 07P speaker/phone patch and
OMS·l07 digital memory shift. All for one low price'

•

899

List Price 799.50
I.N. DENCLlPl
Add 9.94 shipping & handling

ALL FOR ONLY

list Price 1478.00
I.N. YA EFT1 07DEAL
Add 9.74 shipping & handling

Ona low prlcel You gat
• FT·107M HF SSB transceiver

I- S 1148.00 valual
• FP·107 Intarnal powar

supply I_ $138.00 value)
• SP.107P ap••karlphona

patch (a Se5.00 valua)
• DMS.' 07 digital mamory

shift (a 1125.00 nlua)

Our lowest price ever on the
DENTRON Clipperton L linear amplifier
The Clipperton L makes operating on 160 thru 15 meters more fun than ever. It
features four 5728 triodes operating in a grounded grid, HI·lO power switching
with linear bypass through the front panel, adjustable AlC, coverage of most MARS
rrecoercree and continuous duty power supply . Operates on 117V or 234V AC.
Produces 2000W PEP input on SS8 and 1000W DC input on CW, RTIY and
SSTY. Built-in forced air cooling ensures reliable operatiorl even during sustained
high power operatiorl . Harmonic suppression easily meets or exceeds an FCC stan
dards. Order now and save S200!

Long's best
ham values!

Long's Electronics~. ~~1):: ~ .
MAil ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 . STREET ADDRESS: 3131 4TH AVENUE SOUTH BIRMINGHAM, Al 35233
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IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
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9 9 5 Item No. BOOTAB1409
• Add 1.36 shipping & handling

At last! A complete guide to satellite TV!
"Build a Perscnal Earth Station for Worldwide
Satellite TV Reception"
A complete guide to gaining access to the large amoun t of TV pro
gramming available from satellite transmissions. You can choose to
build your own system or purchase one ready-to-operate , and both
ways are throughly covered in this book. It begins wi th a review of
basic televiSiOn fundamentals and satellite transmission and receo
tion. Building your own system is covered and the complicated task of
instaning the antenna and aiming it to pick UP the signals you want is
simplified, There's even a complete list of available satellite program·
ming,

List Price 4015.00 Item No. MISSY40
Shipped Freight Collect

10 FT. PARABOLIC DISH
What the sysi.em will do:
You can receive up to 60 channels 01 TV direct from
satellites 10 your home receiver. Movies, sporting events,
religious programs, other TV stations and much moee.

What the system includes:
1. 10 It. fiberglass dish made of reflective metal bonded
with fiberglass. Weather resistant and vi rtually
maintenance-free. Comes in 4 sections for easy assembly .
2. Single-pole polar mount complete with azimuth and
elevation cranks IOf easy satellite-to-satellite adjustment.
3. LNA mount complete with rotor lor adjusting horizontal
and vertical polarity of LNA. Exlen..ion poles not included.
4. KLM Sky Eye IV receiver: Consists of two pieces .
receiver and downconverter. The receiver can be placed
indoors and linked to the downconverter by remote cable.
Features video inversion, AFC defeat and single conver
sion electronics .
s. Amplica CD305305 low noise amplifier: A 120 degree
uncooled LNA. Takes the weak signals reflected by the
dish and amplifies them to a point where they can be coo
verted to a TV picture.
6. Chaparral feed horn: Provides 0 .5 dB gain improvement
over conventional rectangular horns for superior picture
and sound quality. Virtually eliminates system noise.

Note: Customer o-cvcee small cables that run fr<'lfT1
receiver box to control box inside. (Approx. cos t $40.)
Customer must leed audiO and video through VCR or use
RF modulator. (Approx. cost $125.)

COtnplete satellite
TV systetn!

i:9Freel-800-633-3410



Line Voltage at a Glance
- at last, a useful gadget

h

Interior view of these monitors shows two layout possibifit ies using perfboard construction.
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1. B. Cebik W4RNL
5105 Holston H ills Road
Knmville TN 37914

A li ne voltage monito r
can help you protect

your equipment investment
from problems that fuses
and circuit breakers cannot
cu re. However, most moni
tors start with relative ly ex
pensive meters. To expand
their scales for the 9O-to
140-volt range may require
additional circuitry. There
must be an easier way.

The little monitor de
scribed here is inexpensive.
easy to bui ld, and provides
LE D indication of the l ine
voltage in five-volt incre
ments, which is as close as
most of us need . Its accura
cy is good because you can
calibrate it against factory
or lab-calibrated instru-

ments . Finally, the entire
works are small enough to
fit inside another piece of
gear, o r you can use a se pa
rate small case. Apa rt from
the case, $10-12 should buy
you new parts, although I
suspect most junk boxes
have everything exept the
IC and the LEOs.

Mon itori ng the line volt
age to the shack has a lways
been fa irl y important. In re
cent years, the inc reas ing
incidence of brownouts and
other line variations has
made monitoring even
more important. Occasion
ally voltages will rise or fall
to levels which may e n
danger some eq uipment,
especia lly m o t or iz ed
equipmen t . Le s s cata
strophically, a line voltage
monitor can help you trace
unusual glitches, such as ex
cessive power consump-

tion, to the voltage entering
the eq uipment. At the end
of the a rticle, we will loo k
at some applications of the
simple mo nitor described
here .

The Circuit: An LM3914

The LM391 4 dot/bar dis
play driver is a versatile
18-pi n IC avai la ble from
many so urces, incl uding
Radio Shack. Pins 1 and 18
through 10 provide term ina
t ions for LE Os, which can
be set up to come on one at
a time or to come on pro
gress ively, depending upon
how pin 9;s connected . Pins
2 through 8 provide the sup
ply, control , and signa l in
puts. Fig. 1 shows the basic
layo ut of the chip.

The 3914 consists of a
highly accurate voltage di
vider chain controlling the
LEO pins throu gh complex

internal circuitry. By setting
the high and low limits of
the divider, we can ac hieve
a smooth linear progression
of ligh ts as the voltage
moves up and down at the
input terminal, pin 5. Most
applications of the 3914 are
gea red to low voltages,
such as audio voltage me
ters, batte ry checkers, an d
the like . However, wit h a lit
tle ca re, we also can have
the 3914 track higher vo lt
ages.

To make the 3914 fu nc
tion as a line voltage moni
tor, we simply need a low
dc voltage which varies
wit h the rms va lue of the ac
vo ltage at o ur wa ll plugs. A
9- to 1 2-vol t dc power sup
ply with a relatively con
stant load will do just this, if
the supply is loaded neither
too lightly nor heavily . Ad
ditiona l drops across a re
sistor wi ll also track the ac.
In the c ircuit shown in Fig.
2, tracking by these means
has proven as accu rate as
t he expanded-scale ac
meters against wh ich the
unit was checked.

The ci rcuit in Fig. 2 is an
adaptation of the 3914 con
figurat ion used by Wein
ste in and Ga rtma n in their
auto ba tte ry checker. ' The
resistor divider networks
connected to pins 4, 6, and
8 set the lower and upper
limits of the readout, while
the resisto r connected to
pin 7 controls the bright
ness of the LEOs. Pin 5 sam
ples the incom ing voltage
ac ross anot he r re s is tor



Fig. 2. The metering and LED sections of the line voltage
monitor. LEOs: R=red, A = amber, G=green.
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Fig. 1. Pinout of the LM3914 dot/bar display driver.

div ider. Jumper ing p ins 9
and 11 a llows the LE Os to
light one at a time .

Ea ch LED lights for a
f ive-volt increment from 90
to 140 volts. The one excep
ti on is the last LED. at the
upper limit. which remains
lit when the voltage ex
ceed s 140. The 50-volt
range wa s chosen for sever
al reason s. First, 50 divides
neatly by 10. Second, the
middle four increments
cover the range from 105 to
125 volts, the recommend
ed range for the operation
of most electronic equip
ment. Hence, the readout
has a nice symmet ry. This
fact al so allowed me to use
different colored LEOs:
green for the safe range, red
at the dangerous extremes,
and amber in between.

The zener in the line
feeding the limit-setting re
sistors is needed to hold the
vo ltage constant to the
limit p ins. The exact value
is not crit ical, as long as a
range of 1 to 3 vo lts is ava il
able from the potentiome
ters. The pots are 1G-turn
miniature trimmers for ease
of calibrat ion. (Remember
that what is called a 1G-turn
mini pot may have from 8
to 15 turns depending upon
the model and manufactur
er.) The input trimmer is the
same sort of miniature po
tentiometer, set to give
around 2 vo lts for an ac rms
line voltage of 110.

The LE Ds can be any

type of the many available
a cros s t he counter or
through mail sources . The
object is to create an easy
to-read d isplay, remember
ing that pin 1 is the lowest,
p in 18 is next, and pin 10 the
highest value. The 1.8k re
sistor co ntro ls the bright
ness of the LEOs, and the
value shown provides an
easy-to-read level without
being too obtrusive.

The remainder of the ci r
cuit is shown in Fi g. 3 and
co nsists of two different
power so u rc e s fo r the
meter . The orig ina l pro
totype was built with power
supply components on
hand, while a second ver
sion uses a 'to-volt ac
adapte r, with t he parts
molded into t he plug. Any
thing from 9 to 12 vo lts will
work, so that the ac adapter
for a dead trans istor radio,
tape recorder, etc.. can be
pressed into se rvice with
good results. The meter re
quires little current, so the
current capability of the
power supply is not a prob
lem. However, whether you
o pt for a home-brew supp ly
o r an adapter, addit ional fil
trat ion and a load resistor
(the 1k resistor in the sche
mati c) are needed to pro
vide a minimum load on the
supply.

Const ruction and
Components

The meter itself, a s
shown in Fig. 2, will fit on a

2" x 3 % " piece o f perf
board, assuming the LEOs
are panel -mounted else
where. A socket for the Ie
simplif ies wiring. Since only
a few of the Ie pins have
more than one co nnec tio n,
wiring is so easy that no
printed-circuit techniques
have been used, although
a n enterp rising builder
might wis h to cre ate a
board fo r himself .

Again , wit h the exception
of the LEOs, there are so
few external co mpo nents
that layou t is no problem.
The only ca ut io n is to
mount the trimme r pots so
that they are accessible fo r
ca libration. Since they are
of t he same va lue, it wil l
pay to labe l them as HI, LO,
and SIC . There is nothi ng
more exasperating tha n to
have the unit in the fina l
tweaking stages of cali bra
tion , o nly to move the
screwdriver adjustment of
the wrong pot and have to
start over.

Different types of LEOs
and panel arrangements
ca n be used with equal suc
cess. Rectangular bar-graph
LEOs from Radio Shack
have been used in o ne
model. They are mounted
on a piece of perfboard,
with leads running to termi
nal pins o n the board. A
smaller unit uses jumbo
LEOs in plastic mounting
lenses. The zigzag line of
ten LEOs across the face of
the unit makes identifica
tion of the five-volt lncre-

ment very easy, and once
panel markings are added,
readout is even simpler.

Fig. 4 shows a sketch of
the front panel with the col
ors of LEOs identified. The
arrangement from red
through amber to green and
back agai n is not on ly sym
metrica l, but also reflects
the level s of potentia l trou
ble from line voltages that
wander too far from the
norm. In purchasing LEOs,
especial ly green jumbos, be
sure to buy more than you
need and match them for
brightness. The reds and
ambers seem to be most
co ns istent, b u t surp lus
greens appear to vary quite
a bit

The impo rtance of using
LEOs of approximately the
same brightness stems from
the fact that as the voltage
nea rs a transit ion from one
increment to another, two
LEOs may be lit simultane
ous ly. If the LEOs are well 
matched , t he re la t ive
brightness of the two will
tell you whic h side of the
dividi ng line the voltage is
on at a given moment. Mis
matched LEOs can misin
form you. This trouble was
not encountered with bar
graph LE Ds. The degree of
overlapping of LEOs seems
to va ry from IC to IC, but in
no case has it proven to be
suc h a problem as to pro
duce false impressions of
the line voltage.

If you use a home-brew
power so u rce, you ca n
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Fig. 3. Power and signal source for the fine voltage monitor.
(a) Home-brew power source. (b) Ac adapter module power
source.

Reader Service rOf facing page ~5-

smons are not at the five
volt marks and they are
cons istently off by a co n
stant amount in the sa me
direction (for example, a
volt too high o r a volt and a
half too low), then adjust
the SIC pot to bring the
transitions on line. If the
amount of error at tran si
tion tow ard the low end of
the sca le is not co nstant
after bringing the SIC pot as
c lose as possible to the
right point, then ad just the
La pot unti l the changes,
especially t he 9S-volt tr ansi
tion , a re correct. Do the
same for the upper end of
the range.

Remember that the two
pots may interact just a bit.
so recheck each end of the
line . Be sure to make a ll ad
justments slowly, and verify
tha t you a re movi ng in the
correc t direc tion before
making a siza ble cha nge.
Large hasty cha nges can
throw everything off . But if
everything does go askew,
you can set it back in the
ball park with a repeat of
the fir st a lignment pro
ced ure.

Now recheck the a lig n
ment, and you sho uld be
right on , At most, you may
have to ad jus t the SIC pot a
hair more . Although the re
sistor divider c ircu its show
combinat ions of fixed and
va ria b le re si s tor s, t hey
cou ld be replaced by 50k
pots. However , the re wou ld
be a loss of fine ca libra t io n
control, so the cost of the
three fixed resistors is well
justified.

After using t he monitor
for seve ra l weeks, recheck
the ca librat io n. Co m po
nents do change va lue dur
ing their ,lives, but mo st of
the change (if not ca ta
stro phic) is e ither very early
or ve ry late in the ir life
times. Hen ce, after " burn
ing in" the monitor for a
few weeks, a chec k of the
ca libration sho uld produce
a sta ble monitor that needs
to be tested only during
your regular stat ion main
tenan ce checks.

Use caution here. Most
kit VTVMs were aligned fo r
110 volts ac from the exist
ing line voltage. Thus, they
will be no more accurate on
ac than the origina l ad just
ment. If you can borrow a
we ll -calibrated instrument
or visit a lab bench for a few
minutes, you can set the
line monito r on t a rge t
quickly. Do not expect to
read exactly 2 volts for 110
volts ac. because there will
be a slight offset. but the
degr ee of ina ccur acy
caused by thi s is under 1
percent. With a little tweak
ing back and fort h of the
signa l input pot, you will be
able to set the voltage very
accurately by watching for
the overlap effect o n the
LEDs.

The monitor is ve ry
usable calibrated this way,
but if you wish to be more
accurate, try the circuit in
Fig,S. This c ircu it lets you
vary the ac voltage to the
monitor across t he full
range of the instrument.
Use care , because the volt
age can be letha l, and there
is a tendency to grow a bit
care less after hand ling the
low voltages we use on lCs.
The 5k pot should be 4
Watts or more and we ll in
sulated from your hands.

As the drawing shows, we
will mon itor the line volt
age as we ca librate the me
ter. If we wish, we also can
monitor the voltage to the
control and signal pins, but
this is not strictly necessary.
If we have performed an ini
tia l calibration as described
above with some care, we
shou ld be c lo se enough to
make the precision calibra
tion easy.

First, recheck that the
correct LED lights with a
voltage in the 110-to-120
range. Now we will run the
ac voltage up and down ,
checking th e voltage at
which the LEOs change
from one to the next. (For
these tests we wil l ignore
the absolute limits, since
the transitions are more ac
curate .) 1f the voltage tran-
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described here can be ca li
brated at two level s of ac
curacy: close and right on.
Close calibration requ ires
on ly a fairly a c curate
VTVM and a little arithme
tic. To get the meter right
on requires a factory-ca li
brated meter (for ac and dc
voltages) and a simple test
circuit. The close calibra
tion technique is a lso a
good preliminary ste p for
later. more precise calibra
tion .

Let' s begin with a litt le
math . Suppose we let a sig
nal input voltage of 2 volts
dc to pin 5 of the LM3914
equal110 volts ac. The volt
age divi sion factor is 55.
(We cou ld, of course, use
other ratios, within limits.)
This fa ctor will apply
throughout the met er
range . Dividing 90 volts ac
by 55 gives us a value of
1,64 volts dc as the lower
limit control. Measure the
voltage at pin 4 and set the
La pot for th is voltage . Sim
ilarly, 140 volts ac divided
by 55 gives 2.55 volts dc as
the value we want at pin 6;
adjust the HI pot for this
value. The HI and La pots
may interact a bit for th is
degree of ac curacy , so
tweak both seve ra l times to
set the final values. Now ad
just the SIC pot unti l the
correct LED lights for the
actua l value of ac voltage .
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build it on a separate board
or use one board for the
supply and meter sections .
With an ac adapter, the ad
ditional components can go
on the meter board with the
fC and pots . The only pre
caution with the power
source is to use it for no oth
er purpose . The va rying
load created by a second
ary use wi ll alter the volt
age to the signa l input , de
stroying the utility of the
meter.

The entire assembly is
compact and wi ll fit cases
as small as 2" X 2" X 4"
(with an ac adapter supply),
The components also can
be mounted within another
piece of equipment as long
as there is room somewhere
for the LED display. If you r
shack has a master ac con
trol panel, a small corner
will be enough for the LED
array.

Calibrating the Meter
Many of us have grown

accustomed to using fixed
co m p o ne n ts or having
equipment fa ctory-ca li
brated. In the process, we
may lose sight of the fact
that bui lding an adjustable
circuit can lead to a far
more accurate instrument.
Hence, potentiometers
have been used rather than
fixed vo ltage dividers.

The line voltage monitor
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Fig. 4. One of many possible pane/layouts for the LEOs.
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Fig. 5. Test setup for calibra ting the fine voltage monitor.What the Monitor
May Tell You

The line voltage monitor
described here is designed
to be acc urate, but not to
yield precise voltage mea
surements. Within close
limits, it will indicate the
five-volt range of the cur
rent ac line voltage feeding
yo ur equipment. For many
purposes, these readings
will be sufficient. Closer
readout of t he voltage re
qu ires eithe r a meter o r a re
design of the present cir
cuit. By adjusting the upper
and lower limits, a smaller
vo ltage ran ge can be
spread across the same ten
lEOs. For example, within
the general parameters of
the two-step calibration
procedure described ear
lie r. setting the la-H I range
between 2.09 and 2.27 volts
would permit you to read
the ten volts between 11 5
and 125. If such precis ion is
desired, a second set of re
sisto r div iders might be
switched in and out of the
circu it (i n place of the
50-volt dividers) with a
DPDT switch.

Since the primary func
tio n of a line voltage
monitor in the shack is to
warn of possibly dangerous
conditions, such precis ion
is rarely required . Mos t of
the monitor's ut ility is pro
vided by the wider limits.
This is especia lly true in this
day and age of brownouts,
when power companies 
with or without warning
may lower the line voltage
to 100 volts or less . like
wise, in some regions with a
heavy industria l daytime
load, early even ing voltages
have been reported occa
siona lly to reac h 135 volts.

Most house ho ld equip
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me nt, including ham gear,
fa lls into four ma in catego
ries: motors, lighting, heat
ing, and electronic devices.
Variations in line voltage
can affect all four types of
equipment, some more rad
ically than others. Motor
ized equipment such as
furnace fans , refrigerators,
air conditioners, vacuum
cleaners, stove fans , and
the li ke a ll operate less effi
cient ly as the voltage is re
d uced. Some types of mo
tors can be damaged if the
voltage d rops too low and
the motor is lo aded heavily.
In general , if the voltage
either drops below 105 or
rises above 125, it is best to
shut down motors which
must work hard. This in
cludes air conditioners, re
frigerators , power tools ,
and sim ilar equipment .
lighter duty motors, such
as fa ns, may be run to wider
vo ltage limits, but do not be
surprised shou ld one fail. If
any part of the motor has a
weak spot, rad ical voltage
excursions are one way of
discovering it. These cau
tions do not mean that ev
ery drop or rise in voltage
will mean catastrophe; rath
er, they are suggestions for
preventing a possibly siz
able replacement cost.

l ighting devices are gen
erally of two sorts: incan
desce nt and fl uorescent .
light bu lbs will react to line
voltage variations by pro
ducing more or less light
and heat. The power drawn
by the bu lb will vary ap
proximately as the square
ot the voltage changes,
since the current will also
rise and fall with the volt
age. The relationship is not
exact , si nce filaments
change thei r res istance with
heat. While reduced volt-

age is an annoyance due to
the red uced light output of
bulbs, excess voltage is a
bulb killer. A 10% voltage
rise means approximately a
20% power increase, with
an accompanying increase
in heat. Using the national
average ac line voltage of
117 as a standard , as little
as 129 volts wil l produce
this effect. Fluorescent fix
tures are less evident in
their react ion to line volt
age variat ions, but harder
sta rting may not always
mean a bad condenser. A
quick check with the line
voltage monitor is in order
first.

Electrical heating de
vices, such as stove and
oven elements, are much
like incandescent bulbs .
Their heat output wil l vary
as the line voltage va ries,
and so will the mechani cal
wear of the element. These
are usual ly hardy devices.
and often the adjacent wir
ing has a sho rter lifetime
than the element. Nonethe
less, expect slower cooking
during brownouts.

Electronic devices react
to line voltage variations in
many ways. Simple devices,
such as tabletop rad ios and
ste reo equipment. usua lly
show no effects from mod
erate d rops or rises in line
voltage . Mo re comp lex
equipment, such as te levi
sion sets, may show some
effects, especially with age.
If accumulated dirt and
other factors have lowered
the high voltage to where it
just holds the picture at full
size. a brownout can show
itself as pictu re sh rinkage .
Other effects a re usuall y
mino r.

Critica l equipment, suc h

as compute r te rmina ls ,
shou ld have heavy, very
well regulated supplies. and
the voltage feeding the reg
ulator should not be mar
ginal. If these conditions
are met, then there are usu
ally few problems. How
ever, if the supply voltage
to the regulator is marginal,
a severe drop in line voltage
may yield a temporarily un
reg ulated supp ly, with con
sequent prob lems in TTl
chips, memory, and other
pa rts of the system.

Amateur t ransmitters
and amplifiers will show the
effects of line voltage varia
tions in power output read
ings. In a transceiver or an
average transmitter, plate
voltage is usually not me
tered . Suppose you r power
output meter shows a 10%
d rop from the previous
day's read ing. One suspi
cion that naturally a rises is
that the fina l tubes might
be going soft. However, a
drop in line voltage can pro
duce the same effect. A
10% drop in line voltage
may reduce the plate volt
age by 60 to 75 volts. de
pending upon transmitter
design . Control positions
a lso may change under
these conditions, since the
tube now exhibits a d iffe r
ent plate resi stance .

Rising line voltage also
can yield misleading symp
toms. Many of us have
grown used to tuning up a
transmitter to maximum
power output, as read from
an rf wattmeter or relative
power indicator. A10% rise
in plate voltage may give us
a temporary boost in power
output, a condition which
may make us proud for a
moment of t he equipment



manufacturer's ingenuity.
However, i f the line voltage
is in fact high. then the best
bet is to reduce power
sl ight ly in exchange fo r
l on ger tub e life . T he
mi n isc ule di ffe rence in
power at a receiving station
cannot be noticed, but the
cost of replacement finals
is almost always not ice
able.

Ampl if iers capable of the
maximum legal power for
amateu rs m us t hav e a
means of measuring both
voltage and current so that
we can hold them with in
limits. Since most amplifi
ers are capable of loading
to greate r than 1000 Watts
dc or 2000 Watts PEP input,
we cannot simp ly choose a
standard level of plate cu r
rent and assume that we are
within the legal power limit.
A 10% rise in l ine voltage
can produce a correspond
ing rise in plate voltage. Re
duci ng plate current is then
t he on ly way to hold the
power within limits.

These sample potential
prob lems and conditions
ma ke a strong case for mon
itoring l ine voltage. Some
of us are lucky enough to
l ive in areas w hich never 
o r ha rd ly eve r-hav e
brownouts. H igh line volt
ages are even more rare.
However, the small price of
a monitor will be more than
offset if we detect a condi
t ion early enough to save
t he cost of a service ca ll o r
replacemen t par ts. For this
degree of safety and pre
ventive medicine. we need
an accurate monitor ,
although we do not always
need to know the exact
number of volts. The LED
line monitor described here
can fulf ill the need. wh ile
prov iding an interest ing
weekend of building and
cal ibrating.•
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~.ter (Fu lly tested. programmed.. assembled) ...- 302

W·S ENGINEERING P.O. BOX 58. PINE HILL, N.J. 08021
(201·852·0269)
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HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

HAVERTTY

•

CQ PRODUCTS
8280 Janes Ave.
Su ite 137-1 700

Woodridge. IL 60517

Yes, now you can take it with you! The new HAL
CWR·6850 Telereader is the smallest RITY and CW
terminal available, complete with CRT display screen.
Stay active with your RITY and CW frie nds even
while traveling. Some of the outstanding features of
the CWR-6850 are:

• Send and receive ASCII. Baudot. and Morse code
• RTTY and Morse demodulators are built-in
• RTTY speeds of 45,50,57,74, 110, and 300 ban'
• High or Low RTTY tones
• Send and receive CW at 3 to 40 wpm
• Built-In 5 inch green CRT display
• Four page video screen display
• Six programmable HERE IS messages
• Pretype up to 15 lines of text
• External keyboard included
• Runs on + 12 VDC @ 1.7 Amperes
• Small size (12.75" x 5" x 11.5")

Write or call for more details . See the CWR-6850 at
your favorite HAL dealer. ...3ot5

•

Req uires o n ly 60" corne r space
Formica d esk top and she lves
Sllt' lf h eight adj ustable
Solid m a ple legs
~J95. 00 chec k or .\1.0 .
Shipped fre igh t couect
Allow 30-45 days delivery

& nd for de'ailed brochure

ALL YOUR GEAR AT YOUR
FINGERTIPS IN A CONVE
NIENT CONSOLE DESK

FoI East Electrorlcs leu
(Oct. 24-NoY. 7, 1982)

OptiOnal Nou'ld-Ihe-WOfId TOIJ'
Ir'ctJdrIg E!ectroriCO '82 in MIsictl
(Nov. 9. 13. 1982)

Col Sora collect Iof more iri'etmation
te. (415) 4U -30 72; (415) 433-3408

commerce Tours IntematioOal
870 Markel Street. Suite 742
san eeocecc.CA 941 02

I"" ....... 0-..

'--

@j
Fly A:round
the World!

In o rder to understa nd II foreign
culture . you must know its la nguage .
In teday's in terna tional politics a nd
comme rce, one of the most valuable
languages to know is Russian. The
Beginner 's Russian package can pu t
you well on the road to learning this
vital language.

The three programs in this package
will give you on-screen displays of the
Cyrillic letters. detailed inst ruct ions
on their proper pronunciat ion , and ex
ercises that will have you recognizing
and speaking simple Russian words.

This package is ideal for students,
businessmen, scientists-perfec t for
anyone who is interested in learn ing
the Russian language. Model I. Level
II. 16K: Model III. 16K; Recommend
ed age level 10 10 adult .

Ol 3 6R (Ta pel S9.95

lns1antSoftware

BEGINNER'S
RUSSIAN

To o rder call toll free
1-800-2 58 -54 73

(and develop a world of business!)
Expand you sales world-wide. Meet im

porters and monufocfl..rers In A.sia and
Euope at a series of electrcncs/cOI'f'C'U!er
wooe shOWs aralged lor '/'011 converience
in Tokyo. Taipei. Hong Kong. Ileijhg. Co"ItOf\
seec. and Munich. Join about 200 fellow
businessmen in laking ccvcotcce of !hiS
woOd r'I'\01(el Iof soles and buying Despite
the reasonable tour coce il Includes some
fabulous meals a OO first cess hotels,
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SOCIAL EVENTS
T••as VHF-FM SOde!y, Suo'nm8f Seesion,
eJO PO Bo. 73, T.... CIty TX 17S9O.

AMES lA
AUG 15

The Iowa 75 Mater Net wllll'loid a picnic
.nd swaptest on Sunday, August 15. 1982,
at Rl\I9r Valley Park. Ames lA, A POtluek
meal will be held at 12:00 noon, with a pm
gram and pr;zet 10 follow. Talk·in on .16/
.78.For fu.ll..., itIlormation, contactl.o¥etla
J. Pedereon WBIIJFF. Hudson lA soeea

LAFAYETTE IN
AUO 15

Tha Tippec. noe Amateur Radio Assoc i.
ation ...111 hold Its 11th annual h.mfest on
Sunday. August 15. \ 982. baglnnlng at
1:00 am. al the Tippecanoe County Fair·
grounds, Teal Road and 128th Street. La·
lay.tte IN, TlCkltlS are $3.00. Features will
include. large lI.a mar1<ltI • .,..Iers. fun,
r.'r.shmen". and prizea. Talk·in on
.131_73 or .52. For adoance lickltls or add~
lion.' inlormallon, write Laf.yette H.rn
lest. Rou ta 1. Bo~63. We.t Point IN "7992.

DUNKIAK NY

AUG"

The NOflhern Ch.ut.uqlla Amatellf
Radio ClUb will hold the "th annual Lake
Etle Intemational Hamf..t on Satufday.
August 21, 1962. at the Chautauqua County
F. irgrounds. Dunki ... NY. The,e will pll nty
01 OUldoor and Indoor fI••.m....et space.
Prizes ...11I Include an lcom lelA. Talk~non
146.2S1.85 .nd 10&6.07/.67. For more Inlerma-

WILMINGTON DE
AUG 15

The seventh aMI,I8I Nllw Cal".....a Ham
,..1 will be held on SundaV. Augusl 15,
1982, from 6:00 am to":OO pm" GIoryIand
Park, Bear DE ('S miles south of Wilm;ng..
tOfll. Admission It; S2-2S in adYance.12.7S at
tl'le gate. Tailg.llng is $3.50. Umiled tables
will be •••II.bIe unde< the ~v1lion. but
bring )'Our own to be sure. Food and d,lnks
will be aYailablll. First prlz. II an Atarl
Home Video Gama System. Talk·in on .52
and .13/.53. For more Inform.llon and a
map. send an SASE to Stephen Momot
K3HBP. 1.. Balsam Road. Wllminglon OE
19804. For .a.&I'Ce tICket.. make choIK;l<s
~yable'o Oet........ Hamlasl, lne.

nOOA COUNTY PA
AUG 21

The Tiog. County PA ARC 6th Annual
Amateur Radio Hilmlasl will be held on Sal.
UfdaV. AuguSl21 , 1982, ffam 0lI00 to 1600at
a new IocatlOtl .t ISland Park, lust off US
Rle , 15. Blossburg PA. Thefe wlll be a lIN

rnarl<et, food. Ifee camping. an auction. an
HIT door prize• • IC. Talk~n on ,191.79 and
,52, For more inlorm.tion or adoance tick·
ets. write Tioga CO, ARC. PO eox 56. Mans·
Ile id PA 16933. or contact PaUl Sando
KC2AZ, 606 Reyt\Olds St,ee!. Elmlr. NY
1..gcw on . t9l .79 or .961.36,

TACOMAWA
AUG 1"" 5

Tha A.dIO Club 01 Tacoma will hold
Hamlair 112 on August 14-15. 1982. at Ihe
Pac if ic Lu th." an Unlyerslty camplls, Ta·
coma W.... Re-glstratlon is $5.00 and dinner
Is $7.50. ActiYltles will include technical
seminars. • Ilea markel . com m. rcl a'
boothS. an ARRL meeting. a fepeater fo
rum, a VHF tweak and lune c lin ic. p!lzes,
rallies. and a loggers' bteakfaat . Talk·in
on 147.881.28, For more information. COt\

tact Grace Teltzel A07S. 701 So. 12(lfh .Ta·
coma WA 98444. or phon. (208)-560&-8347.

•

SONOMACA
AUOI

The Valley of the Moon Amateur Radio
Club will I'IoId its l!>itd aronuel haITI brNk·
lUI and ewap _ on Sundav. AugliSl I,

1982, from 9:Oll am 10 ":00 pm, at the
Sonoma Community ClInt8f, 276 East Napa
Stlllet. Sonoma CA. Breakfast IS $3.50each
lor adults and $1.75 Mlch lor childr&n IInder
12, Wai tresses wil l sa....e breaklnt to pee
ple manning I wap ' abies. HOI dogs will be
seroed for tut\Ch. SWa+l spac.e ..e $5.00
each and tables can be set liP tleginnlng at
8:00 am. (Since there life only 30 tables
...ilable. plan to bring your own·1 Admi.
lion. ineIudIng e r.ffle tlel<et la $1.00 and
tykes. YLs, and XYLs will be aQrnilled I.....
Featu.ed will be comput8f disptavs and
deinonstr.tiona, an {)pIJ<ating 1l)-me1er FM
station.• SorIoma VslleyQullters·tabl• . an
.mateu ' t.leyilion displ.y••n open auction
at 2:00 pm, and a ralila at 3:30 pm, Talk·ln
on 147,47 elmplu and 1~. 1 J1 , 73, For lur·
II'Ier in formalion. c.11 Oerrel WCl6BOR at
(701)-938-808e; for sw.p space reser·
yatior\$, Wfll. VOMARCl3S8 P.llen Street,
SorIoma CA llM16, tnelOl'ng ~ymenl

01 $5.00.

SAUK AAPIDS loiN
AUGS

The St. Cloud Radio Cilib will hold i ls
an"ual hamtnl on Sunday. August 8.
1\162, f.om8·3Oam 10" :00 pm , al the Sauk
RapIds MunIcipa l Pa.... Sauk Rapids loiN
Talk·ln on 1~,34'.~ . For more Informa·
t,on, contact M,ke Lvnch, 2tl5-t st Street.
St. Cloud loiN 5630t. or c.1I (612~251 ·2297

MONTQOMEAYVlUE PA
AUG.

The MiO-Alianl lC Amateur RadIo ClUb at\
nounces It I annual J. e , 101 , H. mleet 10 be
held on Sund.V. August 8, 1962. from 9:00
1m to 4:00 pm, rlln or ahine. Tailgate set up
begins al 8:00 am. Located at the Route 309
Ori~&-In The.t8f. 1/4 mile north 01Route 63.
MontllOfT18r'Y"lII•• PA (6 milee north 0 ' the
Fort WilShlflQton InterchanOa of lhe Pent\
sylvania TlIm~ Admiaaton: $2.50. wiln
$UXI additional for each t&llgale space.
Non-ticenMd XYLs and child.... .smilted
f,". "'mple pa!l<lng, ~1reaI'Itneo", r.'flea,
door prizes, and tflOfI. Talk"," on WB3JOEJR
l l "7.66/.(16) Of 1~ ,S2 slmplu, For I lirthef It\
lormat ion . ...rlte the club. PO eo. 352.
VlllanOYa PA 1l108S.

HOUSTON rx
AUG 13-15

The Texaa VHF Soc let~ 1982 Summar
Meet inO ...1Il be 1'I.ld on August 13-15, 1962.
. t t l'le Nassall Bay ReSOf1 Motor Inn. Joht\
son Spacec.aft Cen ler. Houaton TX. Pr.
"'l)islrahon Is $5.00 fOf all three da~ and
IncludeS _ I,.. ticket for • p!&-f'89i.tr.
lion "'awing, Each additional prize l lCket I.
$1.00. Ragiatr.tlOtl at the door It $6.00 and
does not include a prize I lCket ,Ther.willbe
apecial tOUfaof NASA. e~hlbit... flea m.r·
ket. a ham .stron.ut spe.ker. apacl shullle
communlcatlonl. and VHF and ARRL semi·
nars. PrIZ<ls lnclude an all·mode VHF Itan..
celyer. Talk·ln on 1~.04I.64.nd t 47,751.15.
For p'&-I8fj+al f.hon in'Ofmatlon. wr lt l

NUG. 5101 Younie Road. Jacl<eonvIlle FL
32218. A full slat. of prog'8fTlI It ac:n.I
uled, aJOng WIth meetings of "at.....,;cle.nd
NgIOnaI neta and ~toona, p1U!11 QOm

petitions Including a tilbbi t hunt and pileup
conteet. TI'le headqUllrt_l'Iotellathe Best
Western Firat National Inn Just across from
the hamfest. Specia l ratn may be obtained
by wril lng to Jim Canlilid K04oo. 996
Dostie Circle. Or.nge P. ... FL 32073. T.lk·ln
on 1~. 1 6i , 76 and 1~.071,1l7.

IloonlI COunly F. lrorou nda. Route 76, BaM·
eeeu, Admlaaion ls 12.00 In ado.nee and
$2.50 at the oat•. A fee will be charged for
8-lool t.blea and fhere will be Indoor t.P&Ce

..ailable In the • • hibit bIIild'ng.•• well as
outdoor IIP&O' In swappatS' row, SalIera
will be able 10 -' up Saturday ".,...;ng or .t
7:00 am on Sundav. Feal llr.. will inch.••
door prltee, a main prl te. lood••nd rafn,s "
ments. Camping will be a.alleble on Satur.
daVe..nlng (there wil l be a ch. rge lor . I. C·
trlc lty). Tal k·ln on 146.52 and 147,97S1
147.375, For l urther Inlormation or ticket•.
send an SASE to Jim Gfimsby. 418 Beacon
0ttYe. BeM d81 . IL 61008.

The Black AI. a, Amateu. R.dlo Club will
hold the 29th annual SOuthwestern Mlch,
gan VHF Picnic on Sundav. Augu. t 1, 1982.
.t the W,"1 SideCOunty Pa... roea.G..... MI.
(Take u't 30 Irom 1-196 and follow lhe
sigtl$.) T".,. will be Iwimming. a plar

ground. a arnall Ilea ma...et, .nd door
pnzea. Tr..r. if; 1'10 food ayailable . t the
p;ork, $0 tmng VOUr own pICnic basket, Reg.
is tration Is $1 .00. For .ddilional informa·
tion. contact Ed Aldermiln KI8Z, RR 82. eox
44. Lawrence MI 49064

GLEN MI
AUO 1

JACKSONVILLE f1.
AUG 1...

The Gfeat8f Jacksonville Hamfll$t Auo
clation WIll I'IoId the .nnual Jadr.s<>nYi11a
Haml• • t and Northam Florlda ARRL COn
venl ion on Augu.t 7-8. 1962. at l l'le o.-. ng.a
Pari< Kenn. 1 Club, loc.ted nur the Inter·
section of 1·295 and US 11 jus' south 0 '
JackllOnylll•. Advance reglet r.tion Is $3.50
and if; ayallable from Robert J. Culling
W2KGl, 1249 GaPe Cha.rIeI A........, Alian
tic:Beach FL 32233. Regist.ation at the door
is $4.00. The FCC will adfnI",st8f amat_
and COiI_c:la1 redio op8fator ex.... on
Fflday, Auguat 6th, at the hamleet aite.
TI'Ioae ...iahlng 10 take thoe e.ame should ap
ply to tl'le Atl.nta FCC oUice as soon ••
poasibl e, Sw.p 'ebles a.. $12.00 per teble
lor bot h deYI (no one-<ley t.bles) .nd table
rese..... llon•• as WI ll as adYlnee regist ra·
Ilona. arl lYallable from Andy Buflon

POMONACA
AUG ,

The Tr1-Countv Amateur RadIo AHocI.
tion will I'IOId ns annual haITItMVpIcnlc on
Salurday. Auguat 7, 1982, Irom 7:00 am to
1:00 pm.•, the Los AngeleS COunty Falf·
grounds, Pomon-a CA. All blIyerS. sellers,
and comput8f bultS are welcome. T".,. ...111
be prizes, e.h lbl ts. and rllreshments. T. lk·
in on 146,025/.625, For mO'1 Info rmation.
wfite '0 TCARA Ha mlesl Chairman W8ELZ,
PO Bo. 1~. Pomona CA 91769

LEVELLAND rx
AUG ,

The Hockley COunty Amat.... r RadiQClub
and the Northwesl T• ••• Emergeoey Ne'
...iII ho ld thel, 17th annu.1 picnic and swap
lest on Sund.y, August 1. 1982.~Innlng

at 8:00 am.t the City pa'" In L8Yeliand TX.
This ...nt I. for the entire ' . mily. Bring
\'OUr own pICnic basket for IlIncl'l at 12 30. A
two-met8f FM UilnsceI'i8f if; the grand
prize A $3.00 .egist,.tion" requested bill
1'101 required. Therew~1 be Iwapping .11 day.
will'l tablea p,,:.. i(Ied. Talk-,n on .281.88.

...NGQlA IN
AUG ,

The Sttubefl COuntv RadIO "'mateurs w,11
hold the 2411'1 annual FM Picnic and Ham
fest on Sunday. "'ugust 1, 1962. at Crooked
Lake, Anoale IN. Admiss ion IS$2.50. TIle'e
will be prizes. ceotc-style BBO chickan, In·
side tables tor exhibitors and ..ndors. and
ovemlght camping. lA lee will be c~ged
by county park.) Talk·in on 146-52 and
141.61 '21.

U,tirrgs III /"i, column ...pto¥ide<llrM 01
~~ on • 'tMCHt.llil.tJM USi$. TM fol

lowing /n'-'icrtI &houki be IncJudIId In
-r_I:~. _ .dar..
mn.. //laW. city. Sf.,.,~~ (it
anY.1 I'NIUtN. ,./1(';"~ end ",.
".,.,. 01 ..mom to OOtIIKt lot Iurthetinmn
tion.~~ mu.f/leiDCCi•..,,, 73

Magazine t1y 1M firrt ot Ifle month, two
moo/h. pnor 10 Ihe mOrl,I> ill ...hlch tfle fMffit

tlkes place. M. II to Editorial Ol flces, 73M.g·
azlne, PifHI 5',"1. 1'er.tborough NH 030f58.

BELVIOEAE l L
AUG ,

The Big Thunde< "'RC wlll l'lold l18annual
ham lesl on Sunday, AugliSl I , 1982, at the

PlTTSB UAGH PA
AUG 1

The 45th annual SOuth Hills Brass
Pounders and Mod ulator. Hamf est ...Hl be
he ld on August 1, 1982, I rom 10:00 am to
4:00 pm. at South Campua, Community
College ot AI!e-ghenV County, Plnaburgh
PA. AdmllSion ia $2,00 or 3 lor $5,00
Ther. will be computer, OSCAR. and ATV
deinon.lr.llOna, as w.ll .. a flea market .
Talk·in on 146.131.73 and 14652. For h,r.
the< inlormallon, contact Andr_ L Pato
WA3PBO. 1433 SChaIlU.... Ori.., Wesl
Home. tead PA 15120.

KINGS FORD Mt
JUL 31·"UO 1

Tl'le Mle",-A·Co n "'RC ...111 hold the 306th
ennual UP Hamlest on Saturdav. Ju ly 31,
and Sunday, "'ugus'l . 1962. • l l he Dick in
son COunly "'rmory on ....es.Kingsford loll.
Tickel.... 12.50 atthoe door (no ildYance
SoIl&$) an<! .-glslralion WIll tlegin at 9:00
am on both dav'. Tr\ttr....illbapnlft. fam
ily act'VI".', and a Satunlav nighl ban
quet. Adyanc. banqlHlt r.&fI....ation. ar.
needed erne••eatlng Is limited, Planty 0 1
tree p.rklng will be a.allabl., Talk·ln on
146.2S1.85 and .3922. For lurther Infolme·
t lon. writ. UPH...MFE ST-62. t05 East Brei·
tung .....n..... Kings lord M14lll101.

FLAGSTAFF A2
JUL »AUO I

The """" ....' Rad;o COunelI 01 Anron.
..ill tlQld iI' 32nd annue.1 "-mInt from July
30 tl'l.oo.ogl'l Augus! t . 1962, . , tile Fort Tul'
hill Falrg,O\loos, just II re.. miles south a t
1-40, FI.gs' lfl A,Z. Tile", will be III0000M n" .
or dolla.. In prizes, Improved XYL acti.i ties,

II .w.pl••t " lransmlller hunt. spea~.'•.
100000ms, lI...a,"., e.hiblt.. lind ent' " II;1\
merit on Friday and SoItu""y night•. 0..•.
night camplng lacill1_ ..."1 be IY.ilf,~_

hlk·1n on 1".8101'1.e.270, For lurtllel' In
lorm.Uon. <;onl.ct Wm. Oli.". Grie••
WTWGW,.:lOt N, 31,t ...__. Phoeni. AZ

85017. or CIO'I (002)-2'*6-0200.
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DIRECTION RNDING?

•,
..

New 51h edition by Peny Ferrell

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

A beautiful piece of furniture - your XYL will love it!

$184.50 5-F RADIO DESK
Deluxe - Ready to Assemble
Designed w ith .ngled rear shelf 10f your
viewing comlort an d ease 0' operation.
FINISHES: Walnut or Teak Stai n. sq
Flo<>< Space: 39" Wide by 30" OHp

~dioO equ'pmenl A,dd'I ,~1 Intom>oloorl on Req t
~ inC~ Cl'Iec kS, Money Orde',. 8ank nc." d

.<><1 ....1.'~';e~led .... 6~
. lso .... . ,I..b~ F.O e . Culll.r c.ly (In Col in _ 6' s.lft Tax.)

FIoo< S(Jac.. 51" W'cl" l)y JO" [)e.ep . _ DEALE R INOUIRIES INVITED_.

$199.50 s·rAmateur Ro,dlol'e,vlceol
4384 KEYSTONE AVENUE . CULVE R CITY, CALIF. 90230 - PHONE (213) 837·4810

,...----------~----- *

* Doppler Direction
Finding* No Receiver Mods

* Mobile or Fixed* Kits or
Assembled Units

* 135-165 MHz
Standard Range

* Circular lEO
Display* Optional Digital
Display

* Optional Serial
Interface

* 12 VOC Operation
* 90 Day Warranty

New Technology (patent pending) converts any VHF FM receiver into an advanced
Doppler Direction Finder. Simply plug into receiver's antenna and external speaker
jacks. Use any four omnidirectional antennas.See June 1981 issue of 73 for technical
oescncucn. Kits from $270. Assembled units and antennas also available Call or
wnte lor lull details and prices.

PDOPPLER SYSTEMS,
5540 E. C har ier O ak.
Sco ttsdale. AZ 85254

(602) 998-1151

...."
ASSOCIATED RADIO 9'13-38'1 ·5900
8012 CONSER 80X 4327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE-SAVE -SAVE
NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT

SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.
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MARYSVILLE OH
AUG 2H2

The Union Counly Amaleur Rad iOClub
...ilIlIold lhe Marys"ille HI-mIni on S alur
d.y . fle rnoon.nd;llil day Sul'l(\ly. Augusl
21·22, 1962• • 1lhe t."ground or" Mary-s"illa
lnaar CoIumtlull OH, Adm,s s"", is 12.00
in ;II""ance or $3.00 It troe g.la FIN m.r·
ket space is $1.00. Food, be_.ges, and
Iree ""ernighl c.mping, mo"'",.nd pop
corn will be ..Iillble, Faatured on Satur
d.y nil/hI will be . Iree square eeeee (W ith
a Ii"e band> lo llowed by a big country
breaklasl ...il.ble a ll night. Ooor prizes,
lad ies ' proo r;ll ma, I nd ARRL FCC, ;11 1'1(\

MARS meeling. Will be la. ' ure!l on Sun
d.y. h lk·in on 14&.52 and '47,991.39 For
..:Id, lion.' infolml hon, ..." 'e UCARC.
13613 US 36. Ml ryn illa OH ol3l).tO. or eeu
1513)--644-()4&8

HUNTSVtU E AL
AUG2H2

ST. CHARLES tt

."" za
The Fox Ri_ R...:llo Lft;IIgUi ...111 host me

Illinois Sllte ARRL COrwentlon In conjunc
liOn wllh Ite annual IIImlest, both to be
held on August 22, 1962. lrom 8000 1m to
.:00 pm, a t the Kane Counly Fairg rounds,
51. Charles IL Tlckals a re 12,00 In Idvance
....d $3.00 .I lhe g.le FOf ad"lnet lickets,
send.n SASE to J , Oubeck KA!lHQY, 1312

T..... Rama po Mounta in Amateur Radio
Club (WA2SNA) will hold 11$ 6t~ annual I lea
mafkllt on AUllIlS! 21 . 1982, althe Oaklal'ld
Amel lean Legion Ha ll , 65 Oak Street,
oakland NJ. only 20 mi leS hom tile OW
9l1dge. AdmiSSiOn is $1 ,00; non-t\am family
~ will be .,;lm,Ue!l IrM. In<lOQ<
t;llb!eS ;lire S6 .~ and tailgatlnQ il $3.00.
T_ ...,11 be • QU;II"ry QPen _,tcherl. and
door priZes, Includ 'nQ an Icom 1C2AT, ...ill
be O'Yef' ..... y. T.i_-jn on ' H .• 9/ 1 ~. 49 and
,52. For ad<t;! lon. ' intorm.lion. contael
W;IIIl Zief enbll rg WD2AAI, 3U Union
A"en"e , Bloom ingda le NJ 07403. or phone
(201}-838-756~

T..... Huntsville H. mlest ...,N be held on
Sf,turday and Sul'lday, August 21.22. 1962,

. t lroe Von BI.un C....C Ce<>ter in Hunts",11e
AL Thete IS no .dmission Chafge. Ttlefe
will be prizes.e . h'b<ls, torumS,. n .,,-<:on<l,.
honed indoor lin ma rket, and non· ham ae·
h" ,l ies. Tours of Ihe Alabama Space and
Rocket C<!nler are . "a ilable lor lhe lamily
A Iimiled number 01 camping s,'es w,th
hookuPS are .".,'abl.. a l I..... VBCC on a
"rst-<:ome. f".t......,., ba SIS. F-.n.arllel
II-bias ilIe 1-";III..blt for "..00 . oay hlk~n

on 3.965;11nd .3<tI.9o' . For fTIOI'e Inlormallon.
...rne Hunls",'1a H;llmlesl , PO eo. 4563.
Hunls 'o'i lle AL 3!>802

OAKLAND NJ
AUG 21

WENTZVILLE MO
AUG 22

Tha 5 1. Challes Amataur Radio ClUb,
Ine., will hold Hlmlest 82 on Augusl 22,
1982, I I I..... Wanlnoille Community Cen
t..., Wentnoill, MO. Tickell in Idv. ne, arl
$1 .00 a.ch or of for $3.00; .1 1M dool', tl>ey
I ra $1 .50 ..Ch or 4 lor 15,00. Admin lon Is
$1.00 pef C&r. The<e will be pr izes. con
lasts, I Ilu ml rkel, food, Ind .lr cond~

flOned e.hibillons buildings. FOf nc kete.
molal and c. mplng Inlo rmi llon, p, ize
Ilat s , ceerer reser"aflons, l Ie ., w, lla
SCARC Hamle et 82, cio Mike McC,ann
WOOGSY, 25 Elm St""'I , 51, PII"s MO

"'''

lion, contact Ron WaI'''' WA2LPB. PO eo_
~ Dunkifl< NY 1 ~_

9 Ibs

1.2:1 & less
60'
20 dB, min

420·470 MHz
BdBd

.5 SQ fl
3.6 1bs

Windload ,
Weight:

IDEAL for point-to-point and
repeater c ontrol. Rear
mounted , vertically polar iz
ed , compact. Continuous
coverage, 420-470 MHz.
Direct coax feed suitable for
most installations.

VSWR:
Beamwidth:
FIB:

2KW 4.'
2 1' .5/ 1'12 "
1.6 ss It

420-450-18C

Bandwidth:
Gain:

1.5:1 & less
20 dB

420·450 MHz
12 dBdc

28'

420-470-6

2'11 " 0 .0 .
1.2 1bs

2KW. 4:1 (2)
8S"/' "

SEE YOUR KLM DEALER:
KLM Electronics, Inc, P.O. Box 816 , Morgan Hill, CA 95037

(408) 779-7363

Bandwidth:
Gain:
VSWA:
FIB:
Baluns:
Boom:

CIRCULAR POLARIZED For
the Phase IIi B satell ite and
terrestrial DX, ATV, and FM.
Minimizes multipath and fiut
te r fad ing. Rugged sym
metrical constructi on .

WHY SETILE FOR HALF THE BAND?
Enjoy super-gain, low VSWR, and FULL COVERAGE, 144
through 148 MHz, with less weight and windioad. Dual-driven
elements, balanced feed for a better match and clean pattern.

Beamwidth:

Bandwid th:
Gain:
VSWR:
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"o~om
PRODUCTS CORPORATION

65 East Palatine Road
Prospect Heights, IL 60070

(312) 459-3680

DON'T TUNE UP ON THE AIRI
USE A NOISE BRIDGE!

IN STOCK:
ladder line
Antenna Wire
Antenna Traps
Insulators
$Wl Antenna
Portable Wh ip Antenna

and much more !

ge-ex1eQlllng ~

'rom YoCom
~ 25; SO/ or 100,waUs Power - ~t6ver'( r

pre~n~'OI~J,rutl€'V~I- IroW 200 miN hand-
held pn "pattery saver" mode to 25W mo
bi!~or base - you can use that to dnve a'
compact, 12V power amp Ir0lll. YoCom tor
much more talk-out power (see cnam
Each model has a front panel SWitch to Jet
you go " barefoot" for short hauls. plus an
l.E.D. indicator to show the mode you're
10, Full 10 MHz bandwidth gives you Vlr,,-.,.,.!
lually unchanged power across the enure
a-meter band High emc.eocv desrqn hotc!s
down generated heat. low Input VSWR
saves battery drain by your radio 's final
amp, Use the chart to see which YoCom
Power AmplifIer gives you the power out
you'd lIke from the power that you now have
Power Pocket" Mobile AmpllfierlCharger
- Simply plug in your Icom lC-2A(T) and
you have a 25W eyntnesueo mobile rig 
lake it out again, all charged and ready.
when you want hand-held operation Ac·
cepts any IC-2A version Delivers 25W RF
output, 2'hW audio with 4" speaker 10
overcome road noise , Cha'ge pocket
accepts all teem battery packs, has moe
pendent charging SWitch. md.cator M,c
preamp makes Power Pocket compatible
with any mobile microphone and with
rcom sceaker/mrc
5/8 HT Gain Anlenna boosts reception whIle
giving your hanct-held lull qUIeting out of
spots you're nearly dead 10 wun a rubber
duck. provides excellent Improvement. Only
8" telescoped, 47" extended. Better than
1 5 1 VSWR BNC connector.

Sprmg-loaded 1'4 wave antenna am 4"
stubby duck also available. See your tevorne
.._ amateur moo dealer

Bu .11 S, Greenville, NH 030.8
(6031 878·1033 ... ,,~

Completeparts kit including
cre-ormec oecast enclosure.
Measures both resistanceand
reactance.
Resistance limits : 0-250 ohms
Reactance limits: :t: 180 pF
Frequency range: 1.5 MHz·3DMHz

sen-ccntamec. uses your
recewer as detector.

•

YoCom Power Amplifier.

Dri...~ Oulpul Mode '
level Pow~r Number

5O--2(X) ",w 25W 2C025-200 mW

>O W 2o-25W 2C025·2W

1.5W 45 -5OW 2C050-2W ••
>OW , o-9OW •2C10l)-2125 ,

•
2 W-5W ' 30W 2C025-2W •
2 W·5W >SOW 2C05G-2W

2W-5W ·,OOW 2C1 00· 2125

WW "" W 2C1 DO--lO/25

25 W WOW 2C100-2I2S

2SW "" W 2Cl0G-10/25

I

I II•>•,
•
•

plus1250 snopping !. ~ and l ing

R·X
NOISE

BRIDGE
KIT
$33.45

LEBANON TN
AUG 2SI

T.... ShOI1 Mounla,n Repola ter ClUb wlll
I'IOld t.... Le~non Hl mftlSt on Sunday,
Aug us t 29, 1982, a t Ceda 's 01 Leba.non
State Pafk , US Highwa y 23 1, Le banon TN.
TtI<l'e will be outside lacHit iel only Ind
e .hibltorl sl'loukl tiling ttl<li , o wn tabl.l .
Food lod dlin k will be available. Ta lk_in
on 146.311146,91 . FOI lurther in lOlml1l0n,
con tact Mary Alice FI l'lI'ling KA."GSB.
"936 Olnby O'ive , Nashv ille TN 37211.

FLINT MI
AUG 2SI

ThtI Gel ...SM Counly R-.dioCiub. the s.y
A,,,,, Amillleur ~ioClub, lholt Lapeer Coun
ly Amat"'" Radio and R"peal", Club, I"'.
Saginaw Valley A.mat s ur Rad io A. SSOOII
tlon, a nd the Shil walHfl A.mateu, Radio
Associalio n will l'lOld lholt l i"'''' --.1 Five
County Swap.n-Shop 011 Sundl.y, A"'lIust
29.1962, tJom 8:00amt03:OOpm, I t Benllay
High SChool, 11!)Q Belsay Road, Flint ML
Tickets In advlnce a,e $2,00 pe, person; a t
IIIedoor.13.00.Child'llI1 unde' 12 ...i11 be ad
mIlled flee. Thele will be a tood co"c",.
aion. tree panClng. and prizes, includ 'ng a
IIrst prize of a Ten-Tlc !)8(l Delli aod 280
pow", supply 0' S500 cas "'. Ta lk-in on
146,52 I nd 147.871.27. Fo , tabl e 'ese....a ·
tlons, cootlCl Petry Baker WASTHK, 91155
G'and Blanc Road. Gaines MI 4&tJ6. 01
phoria (3131-635-7267.

Bluebell Li ne, Batavia IL 60510. TrIent ...ill
be commefclal u hibits, a Ilea markel, con
lest s , demonst'atioos, forums, p'iles, aod
1IoI1ood. Ta lk·i" 001"6.". b hibltors, dea~
an. and ...1doI1 should COOlacl G. R. lsely
W09G IG, 136 Fel lows St l'Ml, St. Charles IL
8On.

SEWELL NJ
AUG 29

The Gloucesla< Cou nty A.ma l",, ' Rad iO
~ub will ho ld Its lourt h annual GCARC
HlmICom plest on Sunday Aug us t 29.
1962, I,om 8:00 am to 3:00 DIll I I ItI<l
GlOuCeat.. County College. TlI1yard Road,
Sewell NJ. TIckets arl S2.C1O In """lInee
lind S2,~ at the door . The ta ilga ters' and
dealars' cha'ge Is $6.00 and Includes one
Iree admis sion. Doo,s will OPfIn lit 7:00 am
101 H luCl . TIlItI will be s",.~..s , sam;.
NIfS, eon tests, FCC e. ams. and prizes. ln
el uding a Rad iO S ha<; k TR5-80 comput.,
and a veeeu FT·208R. Ta I~· l n on 1<18.52
I nd 1" 7.781.18. For mo'. Inlo ,ma tlon, co n
teet GCARC Ham f" st COmmiU.., PO Bo.
370. Pllman NJ 08017, 01 phoria~

Q!)Q(l Of (609~3J8.<t.8.<I1 (d ays) 01 16(9)-e3
206" llvln ing a)

HARRISBURG PA....
The Cen t'al Pen naylva nia Re pelll e r

Associat ion will ho ld t M 91'" an n ua l
Hamfesl /Compuleflell o n 5eplembef 5.
1962, begi nning I I 8:00 am, a t Ihe Ha,·
risbu'g Farm Show paAing 101, o fl ttl<l
Rout. 81 Cameron St,_ exil. (FOllow ,....

ARGOS IN
AUG"

The l th ..nnual M¥ sIla il County ARC
Haml" s l ...i11 be tI<lld 00 Sunday, Aug usl 29,
1982, from 8:00 am 10 2:00 pm, a l the Ma,
sIlall Counly .H Failglou nds , A,gos IN
E.ghHOOl labies lie avai la ble 101 13.00 and
dea~ tli be able 10 set up al 6:00 am.
Flalu," ill ineludt! eomrr-c:i.1 " . "'ibolS,
I Il ea ma'kel , ,,,f,,,sh ,,,,,nls, and I'Iou rly
dr. ...ings. G,and p,iz" is 5200. Talk·ln on
.01/.61, 146.52, and 222.91224,!), For a<kI~

lional informaloon 01 ,,",,"..toon ,., ...,.;"
MCARC, Bo. l !)I, F'Iymout'" IN 016563.
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"
signa 10 lhe F..... Show bui~1Regtst••
l ion Is UOO; MI*,' l o-foot~ $5.00;

lall9al"'G. sun Talk-fri on 1".87~n.

1..a 161.78, and.52. For more lnlomwllion or
• map, conlactlrvln SandeI's K3lUY, RD I3.
Bo~ FA~ Harrisburg PA 111 12. Of phone
(71T)-469-2185.

H.....BURG NY
SEP 10-11

H~ '82 w,n be held on Fltday
lind S.1ur4ay, September 1().' 1. 1882, at the

ErIe Co\.Inty hl'llrounds IllNll' Bullalo NY.
Hau....e 6:00 pm to 9:00 pm on Friday and
7:00 am to 5:00 pm 00 Saturday. A~al'lCe

lickel s ar. $3.50 (doladline: September l al)
and tickets al the gala will be $ot.!lO. Chl~
dren undef 12 w,ll be IIdmitled 1._ The oul·
side flM maRe( Is $3.00 per space and the

inside '1M~ 1$ "0.00 pel' apKe. Fea
t..... .-1M ir>C!lQ .- equipment diaplays,

computers. technlcal progr~ladieS' pro

0'...... and ~aluable 8w8fda. hlk~n on
146.31/.91. FOI advance IIcketa, send an

SASE to DaV9 Baeo WA2TVT. 130 Vegal.
" ""nUll, Cheel<towago NY '.225.

UNIONTOWN PA
SEP 11

The Uniontown Amilleur ~IoClub will
hold ne 33l'd llIlnual gablesl on Saturday,
September 1I, 1962,on lheclubg,ounds k:>
elite<! on the Old Plllsburgh Road, Just (,In
Route 51 and the 119 bypass, UnKlnlOwn
PA. TIMI Pffl- regll, ra tion ree Is $2.00 each Of

31Qr $5.00. Thenl w,ll be lree p.arking. kee
coN... and Ir.. s"'ap and shop eetups "'ith
reogllltrlUcn Prizes wi" be .....~ InClu6
ing • lIB! prize 01 • T.,..Tee Atgo»y 525 HF.
FNlured will be. oX (lOflINI. demO"Slr.·
1I0nl, .nd r..lotIShmenls . Ttl k·ln on
1'(7.04!i1.&45, 1.....57/145.17 a nd 1.(6.521.52.
FOI lurther InIO/m.lIon, con tact UAAC
Gabl..t Commlnee, elo J ohn T. eerrT\llk
W83000. PO 80x m Aepubllc PA 15475,
or I)hOM (,(12)-246-2871).

AUGUSTA ,...
SEP 11

The SuIl5eXCounly Amateu. ~'o Club
will flold lIs lourt h annual SCARC '82
ha mla.t on Satu' day . Sepl am~. 11, 1962.
a l the Sussex Counly Farm Ind Horse
Show grounds, PI.ms Road oll At". 206.
AuguStl NJ. just newtll 01 Nttwlon. Pre
reoglStfll1Qn lor OUldoor llea-mIrl<et sellefs
is ,", .00; It the glie. $5.00. Pl'e-regllllfallQn
lor Indoor tlN-mlit<et sellel's ill $5,00;" lhe
glt• . 16.00. OtI'Mll reogistfllion is SLoo.
There will be door pr,_ and ac.es 01 free
parking. Talk-In on 1'(1,9(l{.30 .nd 1.(6.52.
FOI add itional Inform a lion or pre-regis·
tr.lIon, ",rile Sune. COunly Amate ur
Rldio Club. PO Bo. 11, Newton NJ 07860.
or Lloyd 8uchhottz WA.2LHx, 10 BlIck oak
on-...Vernon NJ 07"62.

M...RION IN
SEP 11

Tile Grllnl County Ama teu. AlIdio Club
Hl m ln t will b. h.. ld On Satu rd a y,
September 11, 1982. al Mee.rt lly Hall.
Marlon IN. lrom 8:00 am until 4:3Q pm. Ad
m1H1on is 52.00 In IIdYwoce and $3.oo.t lhe
0111. Ther. wi" be good home cooI<ing.

I'Iourty dirl"""llS. Ind "'*" priz.... Tall<~n
on 1.(6.11lt",19 ..-.:1 146.52. f or morI onleorrna.
lion Of tickets, send an SASE 10 Beeche<
W.,... WB9YHF, RA'1, 8ox357, Converse
IN 46919

MELBOURNE FL
SEf'11-12

T"I'-. PI. lifMJfll Coaal ...mat....' Rldio
50eIety will hold III l1trt InnUIl hlmlesl
lAd IndoOf swap-lnd-ehop lIN INf!<et on
September 11.12. 1962, II lhe Melbourne
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Auditorium, Melbourne fL AdmiHlon It;

$3.00 in Idvance and '"'.00 II lhe door.
Swap 1........ $1OJ)Q lor one Uly Ind
$15.00 lor botll days.. There will be unllmlled
lree p.arklng.• lallilate a rea. a l,-condi·
tloned swap a nd exhlblt lIrea, awarda, 10/.

urns, and meetings. T.. lk·ln on .250'.65 an d
.521.52. fOf ..lIeNations. tllbles, and Inlor '
mllion, WTII1 PCARS, PO eo. 1004, Mel,
bourne fL 32llO1, Of CIII (3lI5j-245--5116.

8lJTLER P...

see "
The Butl", County "'mate ur Rad io As5O'

elation will hold its annUli ha mles t o n sen
da y. September 12. 1962, lrom 9:00 am 10
,( :00 PIll , a t the Butler f .,mahow Grounds
. , Roe Aifpon, Butle< PA. Fty-In at Butler
FlfTTl\Ihow AitpOIt. Admillllon III a $1.00 d0
nation IIId dtlldren under 12 will be 1dmiI·
ted r.-ee. o-nIgIll ca~ are ..eIcome
IIId food Itld Illtreshm&rlts ",ill be .vll~

1bIe. There will be an indoor Ilea IllIrket
(vandor SpICe will be $3.00 perll-lool table ),
a "1l9 oUlslo:le Iltta markst. tree parking (I'"
cl li(\ing lor the hllOdicapped). and Pl l.zes. In
eluding I Kenwood T5--83O!l HF lransce/Yer.
T.Jk-in on 141.961.36, .52, and 141--841.24. For
• dchtiol'lll in/Ofmalion. (lOfl11M':1 leigl'Ilon
Fennet~ ere.lmonl Dr-i'oot. AD 6. But... i>...
16001,OIp1'oOn1(<412}"eeoer i

WILLIMANTIC CT It
SEP 12

The Natcha ..g Amate ur Aadlo IISoOCla ·
IIQn ",ill flold • giant ltea markel on Sunday.
Seplember 12, 1982, lrom 9:00am unl,I.(OO
pm, et lhe Elks home. otl Ale$. 32 and 6.
WIllim;onhc CT. Tables may be reserwod M'I

_anee tor $5.oo",,'il Seplember lSI ; .lter
Illat date. they ",ill be $1.00 a t the door. Ad·
mission is $1.00, The<tl w,lI be tree park,ng.
as well as ra ltles and door prizll\I. Tal k·ln on
1.-7,30 a nd 147.901.50. For lurth... informl'
lion. ccotact Clifton Pllase KA1 HYW. 268
Main Street. WIllimantic CT06226, 0I1)hOM

~56-10t32alter 4:00 pm.

CNlTERVlU E tl
SEP12

The Sh.awnee Amateur Rldio Association
will ho ld Us 261h ham'esl , SARAFEST '82,
an Sunda y, seplember 12. 1962, at John A.
Logan College. Highway 13, CartervilillL
Admission 18 52.00 In _II>CI and $3.00 II

lhe door_There will ba ... Ilr-eondilioned
!loa marl«II., Iotums, computers. ,."..,..

menls. corn....s, a nd pIIzes, incIudil>g •
it 'SI prize ellOloe 01 a Kenwood 1305 HF
lflnacei_, ' mic rowave 0-'1. 8n RCA col·
Of TV. or . n aulomat ic dlahwasher. Ta lk·ln
o n 1.(6.251.85, 1.(6.52, a nd 3.925, fo, lurther
InlO/ma tion, contacl Will iam May KB9CIY,
IlOll Hilldale Avenue, Henln IL~ or
phone (618).-lM2·251 1 days.

GRANO RAPIDS MI..."
The Gland AlIplds Ama leul Radio A$SO

ela tion, Inc ., will hold Ita annual Swap and
Shop o n Saturda y, seplember 18, 1982, at
lhe Hudsonville fairgrounds. Thele will be
prt~ and dNI..... ",ilh an lndoo/ ....es
If.. and en outdoor trunk aw~ _ Glt..
..tIl O(l&IlIl6.-o:J IITlIor bolh a",apperallld
I.... public. Ta lk-ln on 10t8.11!!1.16. FOf mora
informallon, WTIle Grtlnd RapIds Amaleur
Rldio "sllOCi. 'ion, Inc., PO 80x 12.(8,
Grand Rapids lol l .(9501.

PEORIA IL
SEf'1 &-1 '

The F'eOflI ...,.. Amal_ Rldio Club ",ill
hold lhe F'eOflI Sup«I_ '82 onSeptember
18-19, 1982,11 lhe'bpasltion Ga rdens . W.
Norttwnoor~ Peori. IL The gate opens
II 6:00 am; thl oommefClal building al 9:00

am. Admission Is $3.00 in advance Of '"'.00
a l lhe door. Activities include lorum$, am&

leur radio and computer displlys,. a Iree
Ilea mlr1<fI!, and, on Sllurdlly evening, an
Inlorma' geHogelher at tne Heritage
House Smorgasbord . At the ham leat site ,
tha.. will be Iree movie s Satu,day nl"ht,
FUll camping lacillties are a vailable. aa _ II
a . a Sunday bus 10 NOfIhwooda "'a ll"' Ihe
ladieS. T&fk~n on lMi 16/.16. FOlf.,Ofa ln...·
mit io n, c o n Ilet Char l.s W , Kuhn
W09EGW, P.......RC DIrector, 1IXl5 N, Tobi
~, PeorIa IL6161 .(.

MONTG OMERY AL
SEP 1.

Tile Cen lral All blmll Amal . ur Radio
"' saOClll iQn will I'IoId Iia 5th Innu.1ham
1.., on Sundly, Seplltll'lbef 19. 1962..1lhe
CIYlc Canler, dOwnlown Monlgom&l1 ...L
The<e ",ill be " .. admission . , ,..,, par1<ing.
a nd 22.000 aqu... 1..1 01 lI".condilioned
I c hvitie S. Including a ""1mlr1<e t. Selup
will be at 0600, doo'l will be open I,o m
0800 10 1500. and a prl:e draw ln" will be
ha ld I t 1400CDST. R. ataufll.lllS and molel
accommodat io na .re loca ted witll in a
ahor1 ",. Ik 0111'>1 Clvtc Cenler .nd ..h esl\
menlS _ ill be a..ll.bll In the ClYIcCanler.
T. II<..... on 146.041.64. 146.31/.91, 1.(7.78/.16.

Of 147.045i :r. 6OOT, fOf lu<11le1 InlOfmalion
Of ffiIr1<ltf rft5arVlllona, wYll" H. mlnt Com
minee, 21,(1 Ed inbu rgh Oflve, MOlltgomery
AL 36116, Of c all Ph il al (200)-272,79llO
even ings .

VENICE OH
SfP 11

The FO"y-Fillh "'nnUII ClnClnn l l1
Ha mlesl will be hlkl on Sullday.September
19 , 1982, I I Stricker'a G,ove, sute Roule
128, Venlc,,(Aoas)OH, "'dmission and prae
ticket, $5,00, TM re will be ex hlbita and
booths. prizes. a Ilea market ~'adia.related

prodUCls only). I tMdden t'ansmlltllf hunt.
and an lIir ahow. fOOd and ..1'ea/'ImeIlt s
will be ....a ,labIe. For further InlormatlQfl.
wril" U lliion Abbotl K8C1lJ. J 11 G•.""well
Road. CinelronaH OH .(.5238.

NEW KENSINGTON P...
SE P 1&

The Skyvle w Radio Soclely will hold liS
annuat f'lamlO$t on Sunday. September 19.
1962, from noon until 4:00 pm, et the club
grounds on TtIfket" RldDe Road. tMw Ken
slnglon P.... Registration 1M 1$ 52.00; ¥ar>

dors, ,", 00. There will be a wants. T&lk~n on
.041,&4 a nd .52.

NEWTOWNCT
SEP 1'

The Candl.....-l Amat""" Radio A$$oc"
atiorl will hold I lIN mIrllet and auc1ion on
Sunday, Seplember 19. 1982, rain Of tIIi.... .
11.1 lhe Esse. House, Rte. 6, .xit 8 o N 1-84.
N9'IIIf0*l\ CT. lrom 10:00 am 10 4:00 pm. Ad
miss ion fee 01$1.00 Il"ICludes one door prile
c hance. Tibies a re 16,50. Fealured will be
an eq uipme nt .a llle 01 a TR-2500 ha ndle
l8lkla . dallier&. and I magic &how 101 Ihe
kids . Relreshmenta will be a va ill ble . Tllk·
In on 147.721,12. For IIdYwoce lIbIe_
l ion$, ..tie CARA, PO Box lila, 8rooI<IieId

Cenl. CT 06605. Formore in/ormltlon, CIIt
Geofge W82THN II (914)-5J3.:mi6, Ken
KA1GDS .I (2ll3)-1.... llI9!:3. Of George AFlU
al l203~9.

ELM IRA NY..".
T"I'-. Eknila Amllleur Radio ....socillion

will hold the -.th &nIIUal Elrnlrl lnlen"ll
lionIt HlITllasl on September ~ 1962. at
tile Chemung County F.irgtOUnda.. Break,
1..1will be IVIliabie lor _II hours .lter

the g.at"" apen It 6:00 IITl. Advance ticket.
_ S2JX11nd liCket. It the oat<t Ir. $3.00.
FNtured will be tech tllk$, • !r..,1IN ......
kat. deller dltpl.ys, and P<tzeI, including a
grand prize 01 an loom IC730. f riday nlgllt
c.mplng ",III be a.allable on I limited bas is
a t lhe la i,grounds a nd IUl"ICh will be aval~

abIa st arting at 11:00 am on Slturday. Talk·
In on 141.961.36, 146.1().70, and 1.(6.52. fOf
advwoce lickels. WTIle John ar-. J«)

West A-. Hotlle!-.ds NY 14S45.

GAINESVILLE G'"
see ae

The 9th a nnual laniarland ARC Hamlast
will be held on Seplembe. 26. 1982. begin
ning at 9:00 .m. In the Holiday Hili II HoI~

day Inn. Glinesville G"'. There ""II be I...
tltJles and In inside displly ........ dea1

ers and dllllnbutors (doorS will 0fl9I'l at 8.-00
am !or" del... lIetupaj. PIlze locket s "" $1.00
each Of 6 lor $5.00. Food lind drink will be
available. I S well aa a large par1<lng 101 IOf I
tree Ilea market. A boat anchor a uc tio n will
be held a nd III activities and laci liliea will
be Iree. Talk·ln on 1.(6,01,67. For InfO/ml
tiorl and !rei apace 10 dealerS. contacl Phil
L.owIIella KCWC. 357.( Thompson Bend.
G......svi lle G... J0506, Of phone (.tOoI)

532-9160.

YONk ERS NY
OCT 3

The Yo nkers "'me teu , Radio Club will
flold Ita elecl'onlca lair and llaamarket Oil
Sunday . Oclobel' 3.1982. Irom 9:00 am 10
5:00 pm, raill or ahlne. II Yonkera Munlcj.
pal Part< lng G..aga, tome< 01 Nepperhan
...venue.nd N_ Ma In Sireet. AdmialllOn
II $2.00 "Ich; c hildre ll unde< 12 ",ill be ado

milted Iree, Sellers ' a paces are $6.00
{bring your o wn ta ble}a nd Include one ad·
mlltl nc e. Gatea will be open to seuere a t
8:00 a m. Th",e will be live demonslr.·
tlons. flou,ly Pl ll<tII. an auctlon, Iree park,
ing . relre-allments. and un limited free col,
I.. a ll dly. T.lk~1I on 146.265ll.(6.85.J, .52,
01 CB channel 4 , FOf lurtllar 1"I<><mItlon,
",rlla YARC, 53 H'Y"'ard SI'aIt! , Yonkers
NY 107<M, 01 pllone (914)-969-1053.

CHelSEA MA

ocr "
The 19-79 Repelter Alllloeillion 010'leI

_ "'A will hold Ila annUlI lIN mar1<at on
Sunday. October 11. 1982, lrom 11:00,," 10

.(:00 pm Caellera admitled .t 10:00 am), II
lhe Bea;hmo"t VFW Post, 150 6anninglon
SIr...... Rev",. 101 .... Admission IS$1.oo. Sel~
ers' tablaa a 'a 16,00 in a dvance and $8.00 at
tee door. If avallabla. Ta lk,ln on .191,79 and
.52. FOf tabla fIll(Irvalions. send a check to
19-19 Repelter "'8/IOCIlllon. PO 80. 111,

ChaI_ "'... 02150.

...afITH HAvt:N CT jj
NOVT fJ/

The Soulllcantral Connecllcul ArT\IIIeu,
RadiO Aaaoclatlon's {SC...R...·s) th ird a nn...
11.1 .Ieclronlca lIaa marka t will be held On
Sullday, NovIlfnber 7. 1962. illdoors a l ille
North Haven Recr..al ion Canter on UnsIe'I'
Street In Nortll H-. CT. Alogular iodmIe
sIon Is $ 1~ children unCIer 12 wilh In
ldull ",Ill be .dmmed!Tee. S&tlera'llp..::eI
... 16.00. The beal spacn ",III be aSlllgned
li'll . A Ilmltad number of Irea lables ",III be
P<ovided to the lira t raservations received.
Wha n lhose la bles are gone, s pace will be
available !Of seiling !rom tha lloor Of lrom
your own laDle, Food will be.vailable. Sell
ers mly lIet UClIl 6.-00 ..... and ",lIk~ns will
beldmilled lrom 9:00 until 3:QO. For _ .
'tIlllon$, send CheCk .. monay order paY"
aDIe10 "SCAM~ 10 Ed GoIdD«g WA1ZZ0 ,
UJ EIIs WOfl h "'_ , Naw Ha....... CT
06511. Include an SASE IOf conlirma tion,

,



1327 HE 119th Street, Dept. RLD. No. M18ml, FL 33181 C.II (305) 661-5534

FlG8U-20 ft., PL·259I11. ..-.;t ... • . • • • • • • • ," .95
RG214/J dbl ,,'-' shield. 50 ohm $U!i/ft.
100 ft. RGllU with Pl..2SI on -.etI iIftd $1• .es
BELDEN Couln 100 ft. rolla

RGseU ft201 " $11.95
Groundl"ll itrap, heavy duty tubular brlld
311& In.. IInned coppaor. . • . • • . • . . • . • . 1OC1lt.
318 In.. tinned Cllfll* 3Oafft.

I am In need 01• schematic or manUiill l or

an RCA Instilute scope. Tubln; .'. 1V2,
eBLS. 110 10. 8X4WA , (2) 12"'U11. lind
WXS078 P1. I wilt~ tor lhe inf~tion.

J. W. Hopaon W.....EM
i5i 0Yefh1ll Drift

A..u .... City AL 35010

I Ileed lhe 0Sl eatds 0 1 IhoM 1IIIho are
Church 0 1Chnal hams tor lhe 1$83 Churcll
of Christ OIl/bOo#< I lim pulti"ll ioget........

Ray Hawk NWaL
111·81 Enl Chesler
JKI<_ TN 38301

Ellchl Takaorads
142)V_Rd.

"""*....d IL &1103

Wou ld the 'ellow who IIOId me the Cam
eo buemese-band handle-t alk ie I t Ihe
Dayton Hamvent lon please contact me. I
would like to buy the Model <t.J Telelype
machi". tl'l.ll you !'lad Shown ...... PIeue
call colleCt altertl.1Xl pm; 18 ' .)0-922·2652.

Daniel DurgIn KA1AFJJe
121 Lak. SI

Uhrlchl 'ililil 0 1"1 44M3

Dick ROll. N1AED
25 Gr-.fiilld Dr.

MiIrrirnKt< NH 030501

I~ Ii... to I)UfCI'loaM original manuala
for lhe Hickok ModeI18O!),1" oscIl"'*'opft and
Tektronix Model N preamp.

t WOUld likl to he¥ trom anyorliI ""'" hal
a cure fOllhe s.m..1llI' d rilt probIern in the
T8tnpa 1 tran~i.....

FREE CATALOG
COD add $1.!iO_FLA. Rft. add 5% sa_fa_

CONNECTORS MADE IN USA
Amphenol P~2!'>g , _ 7k
Pl·259 puan·on ada pter enen.. 101$3.1t
PL·259 & SQ.239 101$!i.1t
Dou bl' Ma le COnnector , ."
Pl·258 Double h male Connedor _ 1k
1 f1 , patch cord ",IRCA type plugs each end 31$1 .00
Raduc. r UG-17!) or 176 __ H _ ..~1lnl ."
UG-255IPL·259 to 8N q H ..~ ~ _ ••• _ ••••• ,S3.50
Elbow lM359) ,$ 1.19

~~:ltJ;tII~~iie~oi·TYpe·N·M8i;· i(j;·RG8: : : : : .1.~:~:~
SNC UG88C1U, m. le ,$1.2!i
311&inch Mike PluQ for COlllna ete.,..~ ,$1.2!i
UG273 SNC to Pt.-259 $3.()()

NEMAL ELECTRONICS
COAXIAL CABLE SALE

I am looking lot an instruction Of technj.

eel manual lot an old Be 211 M freq uency
mele< at wen as lOt • eN 1m", for • Galaxy
0 1~A ' ranscelve'. I will pay.

Bob Cumer KA5ETF
5S2ll Mn 'I~ I.d

JKll""" MS 3ln11

I~ QPefltingimaint_nce .....-I.
lot the following tqulflf'M(ll : y~u FT·701;
" " ' 0 15OA; He",jet t·Packlltd Modell22AR
c ecutceccpe; Anton Eleet Corp.T5-~ DIU
VTVM; ."d Sha llc roll ZM·:l/U capacitance
analyzer.

I wiN buy original' Of ~y lor cop'fiAQ.

H. Hutehl8Ol'l
N4QQE. HP1)(HH, N4QQ ElYSl

USMILGP, EI Salndor
APO MI 34023

Ineed Inform.lion on an Abbott TR-4 arld
an Abbotl T",""B. I would alao like in 'OllTI8
lion on N....y type CRI~. a unit ot
Model TBY.f! and Model reY·7.

C..1g Renier
7418 L• • ..:l. Or.

B."~ MD 21207

I would appreciate any InformaOon on'
frequency coo nl , . wh ich cou ld be used
with the Collins 51 S-, a n<l 51J -4 fec al_ s. I
.m ~ao looking tor ...,one who htl. modI
tHKI • 51~ to fWQlIive FM Of who '"'" be
IbIe 10 ",ooty . "" lillie modi fication.

Ciano Strachan CSANI
PO Box N4106

N.....uNP
ealwmu

HAM HELP

POLYETHLENE DIELECTRIC
RG213 noncontaminatlng 95% ahelld mllapee .3eclft.
RG11aJl1 mil spec.96% shield .... . •. . . . • . . •. 10C11t
RGllU96% shle ld.75-ohm millpee 25cIfI.
RG8U 98% shield. mllapec ... . 121.l151100ft. orSl"""
RG6AIU double an iekt, 15-onm .• .•••••••••.. 25cIfI.
RGMAU stranded m~ &pee . • • • •. • • • • • •.•• . . 121r1tt.
RG58 mil apiIC. 96% 1II1e1d . . . . . . .. . . • . . . . . • . 11$'f1

LOW LOSS FOAM DiElECTRIC
RG8X 95% ' hield (bilek, whit. or grayj.." .Sl t.9S1100 ft.,,,,"-
RG8U 80% 1II1e1d H H H ..H H _ • • H H • • 1kttt.
FtG5lltJ 80% 1h1eld._ ••_••_•••_••_•••_•••.•••_•••_ •••_•.07C1'1t.
FtG5lltJ 95% 1aIIIeId. _.H.._ _ 1llattt.
RG6llU 100% loll ehlilld, TV troe..._ ITMOO ft. 1llattt.
RG8U 97% Ihleld 11 g.. (equhi. a.klen 821 .~ ' 1C1'1t.

Rolor Cablillkon. 2·18 ga, 6-22ga. l k/ft.

Connectors-shipping 10% edd'l, 2.50 minimum
Cilbl'-Sl'lIpp'''lI SJ OO tat 100 It " S2 00 eacn ad,n 100 It
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Take charge of your seen
ner or short wave receiver.
Learn where to look and
when to listen with help
from MONITORING TIMES.
the only broad-spectrum
publication written for
serious Iistenen.

CLUTTERFREE
MODULAR
CONSOLES

• l arge, 42" H x 57" W x 29"D
• Strong groove-construction
• Mar-resistant wood grain finish
• Options. drawers & lace plate
• For ham or home computer
• Visa and Master Charge

Organize yo u r s h ack wi'h a

CLUTfERFREE MODUlAR
CONSOLE $203.35

Publbt.d Bi-Monthly

P.O. Box 5103 Tacoma, WA 98405
(206) 272-8321 .... 81

Tune In...With
~M ' NITORING TIMES

Ther."s on adventure waiting at
your fingert ips . Tune in drug
smuggling commun icat ions, spy
netwcrks , Spo ce Shulli. support
broadcaSTS, military and govern
ment a ir-la-ground radio , pirate
and clandestine transmissions .
ship-to-shore links- -and muen . Ii
mcch mare . r,

Send for FREE sample copy today.
Please wrile 10:

MONITORING TIMES
140 Dog Branch Road
Brasstown, N.C. 28902

. .. _.-~. KDK~'--~.--.~-
FII2030 2SWATT DTMF MIKE '299.

SPECIALS
Di4'IWA DA2DO WITH MDUNT $68.95 CHDOSE
GM500 TM400 LARSON MAG OR TM8

FM ATLAS AND STATION DIRECTORY - DATA
ON FII 8ROADCAST STATIONS $6.95

TDK CIBO 5 HOUR CASSETTE $ 6. DO

TDK CONTINUOtJS LOOP 50 SEC S4.50
5 MIN $5050 12 MIN $4.50

- - - -~- PANASONIC
S" COLOR TV AND VIDEO MONITOR 110/12 V
PORTABLE VARACTOR TUNE CTSSII 1420.

VCR CAMERA AND MONITOR ALL SATTERY
POWER COLOR SYSTEM PV3\00 PK800 TY28A
CT5811 TY361R '2344.

GENERAL COVERAGE SHORTWAVE RF4900
1399. RF 31001299. RF2600 '219.

DAIWA - -- -- .._-.. - - .
ACTIVE AUDIO FILTERS - ADD ON TO ANY SET
AF406 596. AF606 WITH PLL CW OET. .110.

CROSS NEEDLE POWER AND SWR METERS
CN!520 HF 2KW sse CN540 VHF 175

AUTOMATIC ANTENNA TUNER 2.5 kW PEP
3.5 -30 MHZ DUMMY LOAD CNA2002 1449.

MANUAL ANTENNA TUNER CROSS NEEDLE
METER CNW518 I KW 1297. CNW418 1189.

M081LE ANTENNA OAIOO 4.1 d8 211 133.
DA 200 S.2d8 2M 14S. DASOO DUAL 8AND
2.7 d8 2M AND 3.4 d8 440MHZ 136.
MOUNTS GOotSOO GUTTER OR TM400 TRUNK
INCLUDES COAX AND PL2 S9 119.
ELECTRONIC KEYER 8 - SO WPM SIDETONE
DK200 180. DK210 WITH LED SPEED 196.

ANTENNA ROTATOR CHOOSE PRE-SET IX)
OR ROUND (Rl WORL 0 MAP CONTROLLER
DR7S00() S 200. DR7600() 1260.

2M 30W HT POWER BOOSTER 150W (1<\
300 MW (8) OR 1.5 Wtc) INPUT LA2030 ( 1110.

POWER SUPPLY 9-15V AD.JJSTA8LE PS 300
30 A 1225. PSRI250 SWITCHING 80 A 159S.

INFRARED CORDLESS MIKE RM940 17S.
SPEECH PROCESSOR PHOTOCOUPLER RF670 .7e.

RADIO~", ACTIVITY
531 WEST COLLINS DRIVE
CASPER, WYOMING 82601
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SOME MATH

FROM MICROLOG

START WITH
THE FANTASTIC
ATR·6800 SYSTEM
FOR RTTY/CW ...

~~/"'''--

PLUS!
- Write and load programs in easy to use

" BASIC".

- Enter, store, replay, delete etc. individual
messages remotely.

- Did you work him or not? When? etc. or use for
personal station log.

- Create perfect message quality text with
editing capabilities.

- Never lose your MAILBOX, station LOG, DUPE
sheet or program. 24K = 24576 characters.

The most complete communications system available today
(or for years to come! )

With the addition of this one internal multi·function board and
basic module to your ATR·6800, ALL of the above features are
available, as well as the superior RTIY/CW performance in
one attractive RFI PROOF package.

--

"BASIC" COMPUTER LANGUAG E

+
COMMUNITY MAILBOX

+
CONTEST DUPE SHEET

+
MESSAGE EDITOR

+
24K BATIERY-BACKED MEMORY

Factory installed for $599, contact us for
scheduling at 18713 Mooney Dr., Gaithers·
burg, Md. 20879. Tel. 301·258·8400.
ATR·6800 with 9" video $2,495. _" M'CROLOG

INNOVATORS IN DIGITAL COMMUNICATIONS
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0 , N. tn« WA 1fPT
RD t. BOl I08A
UI~t~ P,uk NY 11487

Confessions of a
Counter Evolutionary

- the best circuit yet?

Photo A. Push-button se lection is used to control the 7030
Universal Counter.
tOO 73Magazine . August, 1982

Editor's Note: The lSI Comput·
er Systems lS7030 counter
ch ip used in this project is
ava ilable trom Belco Electron·
res . 43 South 49th Ave., Bell·
wood IL 60104, for $12.75 plus
shipping. Next month we'll
bring you the conclusion of
WA2FPT's discussion.

As many of you may
have done a lready, I

had vowed never again to
be lured into read ing anoth
er frequency co unte r arti
cle, one more of those ubiq
uitous "co unte r updates,"
o r even a no the r o f the
scores of ads splashed over
the pages of ha m maga-

zines. J was certa in that I
had been told more than J
ever wanted to know about
counters,

Why have I yielded' to
temptation (lured by the
possibil ity of publication)
and become a part of this
ever-increasing problem ? J

confess ! The truth is, I was
seduced by an l SI counte r
chip, the l S7030 from l SI
Computer Systems, Inc.
This little beauty measures
a full 40 (pins, that is) and is
an a-decade, mult iplexed
up co unte r. It counts d irect
ly to 5 MHz, is CMO S and
TTL-vol t age compati b le,

and has BCD and 7-segment
mu ltipl exe d di sp lay out
puts. It also employs and
enjoys leading-zero blank
ing and very low power con
sumptio n. A rea l gem!

Even wit h all this on a
ch ip, what wou ld cause
anyone, much less an impa
t ie nt conve nie nce-seeker
like me, to take the trouble
to design a freq uency
counter when there are a
host of appetiz ing kits well
within the one "centi-buck"
range ? I'll an swer this in
terms of the WA2FPT 7030
Universal Counte r's fea
tures:
. 1Q-MHz oven-controlled
crysta l osc illa tor
• Full 8-digit re so lutio n
wit h no le ast-signifi cant
digit bobble (no ± 1 count
uncertainty)
• Fou r selectable timebase
gate times: .01, .1, 1, and 10
seconds
• Hi-Z de to S-MHz preamp
inp ut
• Lo-Z 5-SOD-MHz preamp
prescaler input
• Kilohe rtz , m e g a her t z
re ado ut with automatic
deci mal po int placement
• Period measurement
with zn-oenod ave rage,

with direct readout in jASec
to 99,999,999 (eq uivalent to
.01 Hz)
• Events mode (tota lizing)
with manual front -panel
contro ls and remote rea r
pane l cont rol inputs
• Sepa rate power regula
tors fo r the master oscilla
to r, front ends, displays,
and counter
. 1Q-MHz TTL test output
and 6 additiona l buffered
CMOS o scillator timebase
signa l outputs from 10 Hz
to 1 MHz
. 2S-pin E1A R5-232C type
monitor jack fo r fut ure re
mote-data acquisi tion and
contro l
• Push-bu tton front-pan el
operation with LED indica
tors - no rotary switches
. 90% wire-wrapped non
crit ica l co nstruc tion

If these features are in
teresting, then read on to
see how to build this deluxe
counter fo r truly a fraction
of the cost of a commercia l
eq uivalent.

Before we get tangled up
in our wire-wrappi ng, here's
a short review fo r those
who don't live and breathe
digital counte rs. If you are
one of those fortunate few
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Fig. 1. Block diagram.

' ~O IC UO"

wasn't enough room. Be
cause the re is a double ov
en, there is room for a trim
mer cap as we ll as the crys
tal inside. The oven plugs
into an oc tal socket mount
ed o n a small alu minum
m in ib o x cont ai ni ng the
5400, the 723, and the rest
of t he osci llator compo
nents.

An ext reme ly s im p le
printed circu it board layo ut
is shown in Fig . 6(a). This
full-size board is copper
clad epoxy glass with 0.1 "
cente red ho les (Vec to r
169P44C1 o r equiva lent).

Keeping the t rim mer ca
pacitor in the oven so lves a
significant sou rce of osci l
lator variance due to tri m
mer cap temperature d rift .
As the oven heats up to 85°
C. the trimmer heats up.
and, a s the oven stabil izes,
so does the tri mmer. As you
might imagi ne , a decen t mi
c a or cera mic t rimmer
(25-75 pF o r so) is requi red
here . The oven cove r may
have to be left off, depend-

" U1. n Pl{
~OLTA(;{ <,REGUL ~T{D p o wn 9 ' ~O - ~OO

O,~pl ~YS
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Fig. 2. Simple events counter.
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affai r will be well wo rth it
to provide stability and ac
curacy fo r you r counting
machine .

The osci ll ator itself is a
5400 TTL quad 2-input gate.
A 7400 could be used, but
the " M il spec" 5400 in its ce
ramic package was a lso
chosen for stab ility (and be
cause I had o ne!). The volt
age regu lation fo r t he oscil
lato r is provided by a ded i
cated 723 wi red to give a
5-6-vo lt , 15Q-mA o utput.
The osci llator, a long with a
74 lS90 dec ade di v ide r,
d raws abou t 130 mA, wh ich
provides a desirab ly con
stant load . The vari able ca
pacitor se rves as a coarse
freq ue ncy tri mmer. Except
for the frequency and the
723 po rtio n. thi s ci rcuit is
th e sa me a s t he o ne
WA1F UE desc ribed in his
exce llent counter a rticle in
the December, 1976, issue
of 73 Magazine.

I had hoped o rigina lly to
bu ild the 5400 into the ov
en, but soon fou nd the re

5 -~"M.

' ''''U T
5OG....l5

OC '~"'"

Master Oscillalor
The evolut ion and pro

gression of the WA2FPT
Unive rsa l Counte r wil l be
covered in p ieces by look
ing in some detail at each o f
the Fig. 1 blocks.

The beat ing heart o f any
co unter, the master osc il la
tor , will be described first.
The one shown in Fig. 5 is
based o n a 1Q-MHz AT high
accu rac y se r ies-mo de
q uartz crysta l matched to
its 85° oven. Both the crys
ta l a nd oven were pur
chased from Internationa l
Crysta l Manufacturing Co..
10 North lee, Ok lahoma
City O K 73102. The buc ks
spent here o r o n a similar

Well , if you want to mea
sure it to four significant
digits, you wou ld need a
gate time of at le ast 100
seconds (to give a 6O.00-Hz
d isp lay)-a lo ng time to
wa it . A s im p le pe riod
counter could ena ble us to
o btain the required reso lu
tion by using ou r " un
known" line fr equenc y
(s u ita bly condit ioned for
ou r digital circuitry) as the
gate fo r a mu ch higher
known frequency, say 10
kHz (o ften readily available
in timebese oscillator d ivid
er chains).

Suppose t he se 10-kHz
pu lses are then counted
and d isplayed as befo re.
Fig. 4 shows how the 6O-Hz
signa l gives a count o f 1668.
This va lue is .01 668 sec
o nds , the period of the line
frequ ency. As frequency =
l /period , and vice-versa,
ou r a-place readou t is re adi 
ly co nverted to freq ue ncy
by using a ca lculator to di
vide 1 by 0.01668. Answer:
59.95 Hz. All we did to get
thi s handy period counter
was to in te rchange the " un
known" signa l and the gate
time . There is no wa it ing
100 seconds, e ithe r, as the
display could no rmally be
updated about 60 t imes per
seco nd .

Now that you're all en
lightened, let's be counter
product ive and get back to
the real co unter.

who do , the n skip this short
prim er.

Elementary Counting
The simplest form of a

co unte r is one that o nly to
talizes incom ing events.
Fig. 2 shows three basic
functional parts. The input
cond itioner t ransforms a
phys ica l event into e lec tri
ca l signa ls t hat are used to
increme nt the second pa rt.
The decade counter co unts
from 0 to 9 and provides a
carry-out to the next d igit
co unter. The third vita l e le
ment is the ind icator. It de
codes and converts the o ut
pu ts of the decade counte r
to a visual presentat ion
hopefully useful to some
observer.

Fig. 3(a) shows a simple
fr eq uen c y co u nte r. To
count freq ue ncy, a "win
dow" o r "gate" mu st open
and c lose for a specified
t ime inte rval to give counts
per second, o r even " fur
longs per fortnight." Any
n u mb e r of so me t h ing
counted in a unit of time is
an expression of freq uency.
Simple enough.

Two ext ra items are need
ed, however, to make a fre
que ncy co unter useful: a re
set and a hold ing or loading
device. The reset is needed
to ensure that the counter
begins counting from zero
at the beginning of the gate
time . The load ing dev ice re
ta ins the val ue of the last
count and then updates the
d isp lay with that va lue afte r
the counting wi ndow has
shut. This " new improved"
si mple frequency co unte r is
shown in Fig. 3(b).

Period counters mea sure
the time between events.
Otten period me asurement
is used to accurate ly ca lcu
late very low frequenc ies.
This becomes necessary as
the value o f the frequency
approac hes the frequency
of the counting gate. To ap
preciate the added reso lu
tion ava ilable for such low
frequency measure ment,
suppose you wa nted to
measure the ac line fre
q uen cy. It's 60 Hz, right?
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chip. The 7030 implements
thi s feature with an o n
boa rd digit-scanning gener
ator that stro bes the digits
seq uentia ll y from left to
right (digits 8 to 1) when a
pulsing sig na l is input to pin
39. There is also a built-in
d igit-scanner oscillator re
q uiring on ly an external ca
pacitor between pins 39
and 40. Since the T800 has
a plentiful supply of si g
nals, a 10 kHz signa l was
used fo r scann ing, and it
works well. A scan rese t is
needed, accordin g to the
7030 data sheet, to avoid
dis play dam age and fo r
lead ing-ze ro bl ank ing. I
used a 200Hz signal. allow
ing 50 display scans before
a reset blanks the displ ay.

The result is a nice bright
display with an almost im
perceptible flicke r. Faster
scanni ng rates are possible,
and fa ster resets will pro
du ce no visi ble f lick er
whatsoever, but the br ight
ness will suffe r. This is be
cause t he dig it strobe duty
cycle is only abo ut 12% .
The scanning-oscillator sig
nal is d ivided into eight
such sequent ial stro bes .

These strobes, as MOS
outputs, a re not sufficient
to drive disp lay diodes di
rectly. Instead, the st robes
are sent to 75492 hex MOS
to-LED dr ivers, whic h have
six d rivers per package,
each capable of sinking 250
rnA .

The seven-segment infor
mation is si mila rly ampl i
fied by 75491s. which are
quad MO S-to-LED segment
dr ivers . The seven se g
ments, labe led a-g. plus the
decimal po int, fully use two
75491 chips .

In a m ultiplexed di s
play system, t he seven-seg
men t ou tputs are "d aisy
cha ined" to all d igits. That
is, all the " a" segments fo r
all t he digits a re wired to
gethe r, and the " b" seg
me nts are wired to each
ot her, and so o n.

As the seven-segment in
fo rmat ion is sent to all
those diodes. only the d i-

Display

The eight seven-segment
commo n-ca thode disp lays
in this counter are FNO 500
. 5 ~ right-hand d e cimal 
point devices. They can be
purc hased for under a do l
lar ap ie c e fr om m an y
sources and are enti rely ad
equate.

The di splays are mul ti
plexed, which is a fancy
way of saying t hat o ne d igit
is lit a t a time . Ou r persis
ten ce of vision will see all
e ight digits lit, however, if
the scanning rate is fast
e no ug h . Th is tec hnique
great ly reduces power sup
ply drain and just happens
to be built into the 7030

Timebase
Oscilla to r Dividers

The timebase oscillator
d ividers (T800) are mo unt
ed o n wire-wrapped sockets
on the main board of the
co unter- a 4 . 5 ~ x 6" Vec
tor 3662. The wiring for the
T800 is shown in Fi g. 7. lCs
3, 8, 9, and 10 are 74C9Os,
while I( s 2, 5, and 6 are
4029 types.

The 74(90 devices a re
wired as decade dividers,
with the output of the + 5
portion , pin 11 , fed into the
input of the + 2 sect ion at
pin 14. The 4029 is a dual
mode (decade or binary) up
d ow n (use r c sele c t ab le )
counter in a t e-otn pack
age. In this appli cation it is
wired as a decade up co unt
e r. There is no reason why
74(9Os could no t be used
excl us ive ly as they a re
chea per to bu y and use
c hea pe r so ck ets. I used
both chi ps because I had a
few of each on hand .

The TBO O, as is custom
ary in electron ic counters,
provides a number of im
portant signals that are d is
tr ibuted throughout the ma
chi ne . The signal frequency
and its dest inat ion, togeth
er with a brief description,
comprise the list of pu lses
picked o ff the IC chain (see
Table 1). As lo ng as the mas
te r osci llator runs, these sig
na ls are present.
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sis. Bindi ng posts were pro
vided o n top of the minibox
near t he p lug-in crysta l ov
en for monitoring the out
put of the 723. This, with a
rear-panel BNC 100MHz test
jack, a llows convenient ac
cess to long-term osc illator
drift and aging d ata versus
vo ltage, if there shou ld be a
need for such logging. The
74lS90 is wired to produce
a sy m me t r ic a l 1-MHz
square wave, and minia ture
coax, RC-1 74 o r its equal,
routes this signal to pin 22
of a 44-pin edge connector
on the ma in counter board.
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Fig. 3(aJ Bas ic frequenc y coun ter.
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Fig. Jfb). Impro ved simple frequenc y counter.

mg on the size and/or acces
sibility of the capacitor's
ad justment screw .

In addition to the trim
m er capacitor. there is a
fine f requen cy adjustment.
The 723 ha s a te n-t urn
SOO-Ohm pot to give con
tr oll e d milli vol t leve l
c ha nges in the 5-6·volt
range of the 723 outpu t.
Thi s allows minu te tweak
ing of the output freq uen
cy. A sc rewd river access
hole for the trimmer po t
screw was planned and cut
in the mimbox housing and
through the counter chas-
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Fig. 4. Period counter example.
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mo st sign ifica nt de cade
overflow outputs for digits
8, 7, and 6 brought out to
pms 14, 15, and 16, respec
tively, of le 1. Because th is
machi ne is an B-d igit count
e r. it made sense to use the
eight h dec ade overflow
output fro m pin 14 to set
the overflow input latch at
pin 13 of the 7030. An inter
nal fl ip-fl op ho lds the over
fl o w indi ca tion unt il a
counter reset (not a scan re
set) occurs. As the overflow
o utput beco me s active. it
sets the 4013 1( 31 in the
lamp-test circuit. causing a

MOUNTING HOLE ..

Fig 5, Master oscilfator.

the display pre sentatio n to
your liking . Fig. 9 shows the
c o m ple te 8-digit wiring
used in thi s counter.

The 7030 ha s a lam p-te st
input (pin 38) t hat, whe n
brought high ( + 5 vo lts).
will ligh t all segments of a ll
eight digits, showing all Bs . I
co u ld n' t resi st putting a
" lamp-test" pu sh-butto n on
the fro nt panel for tha t pur
pose. The ci rc u it used ,
though, does provide a use
ful fun ction, because a
counter overflow condition
is also incorporated.

The 7030 has its three
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the supply vol tage to the
75491 and 75492 devices
and the scan rate.

The FNO 500s are not as
efficient as they are inex
pen sive. a nd the overa ll
brightness was enhanced by
us ing an B-volt regulator, an
LM340T-8. so lely for the
panel LEOs and the eight
seven-segment display d riv
ers.

If you decide to use d if
feren t d is plays in you r ver
sion , you will pro ba bly
want to experiment a little
with different voltages and
scanning rates to opt imize

odes in the d igit that re
ceives a strobe will light up.

A sim pl if ied pseudo
schematic could he lp illus
trate thi s in Fig. 8. Assume
that the three digits B, 7,
and 6 all have ones to be
displayed . The active seg
men t ou t pu ts fro m the
75491 are the li b" a nd "c"
segments that will give a
one when ea ch d igit is
st robed . To forward bias
the LEDs, the high pulse to
the 75492 is inverted to a
low, which will provide the
proper bias so lely for d igit
8. The next strobe will act i
vate d igit 7 (tu rning off B),
and the next, digit 6 (tu rning
off 7l- All seven-segment in
fo rmation is synchronized
by the d igit strobes, and we
see the result a rranged as
numbe rs 0-9. When the
scan reset occurs, the scan
osci llator resta rts at posi
tion B, the most significant
digit.

O ne of the many econo
mies resulting fro m display
mu ltiplexing is the eltmina
tion of the usua l current
limiting resistors. They are
not needed here because
the scanning rate is suffi
cient to keep the average
cu rrent through the LE Os at
an accepta ble level . A "d i
rect dr ive" 8-digit display
with decimal po ints could
require B latches, Bdecoder
drivers, and 64 current-lim
iting resistors. The overall
brightness of the disp lay
may be varied by changing
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Fig. 6(a). M aster oscillator PC layout. Fig. 6(b). Parts placement for master osc il lator board.
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Sional Source Destination Comments

1 MHz Master oscillator 1C41 pin 3 CMOS buller
Edge connector pin 22 IC2 pin 15 Input to T80 D

100 kHz IC2 pin 7 IC3 pin 1 T80 D
IC41 pin 5 CMOS buffer
IC1 2 pin 6 Lamp test

10 kHz 1C3 pin 12 1C41 pin 7 CMOS buffer
1 kHz ICS pin 7 ICl pin 39 Scan Input lor rnul-

tiplexed display
1C41 pin 9 CMOS butler

100Hz tee pin 7 IC16 pin 12 Gate time .01 sec
1C41 pin 11 CMOS buffer

20 Hz IC10 pin 11 ICl pin 38 SCan reset
Resets display

10 Hz IC10 pin 12 IC16 pin 13 Gate t ime 0.1 sec
1C41 pin 14 CMOS buffer

, Hz 1C9 pin 12 IC16 pin 5 Gate t ime 1 sec
0.1 Hz 1C8 pin 12 IC16 pin 2 Gate ti me 10 sec

Table 1.
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Fig. 7. Timebase oscillator divider chain.
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display of all as. They will
remain li t unt il the counter
is rese t. Shou ld the over
flow input be le ft unused,
the counter di splay will
"wrap around" to zero after
99.999.999 and begin count
ing again from zero. This
probably wouldn't occur in
frequency counting. b ut
co uld be an important con
sideration in events totaliz
mg.

The manu a l lam p-te st
push-button (as shown in
Fig. 10) is connected to acti
vate the lamp-test flip-flop
(1(31) via the di rect set in
put. An unused 74(00 gate
Is used as an inverter. The
overflow latch output is
sent to the data input. and

,e,. ~, .. ,

when clo cked by a conve
nient sou rce (1 kHz here ), it
a lso act iva tes the lamp test,
separately from the pre
viously-desc ribed ma nua l
operation.

This arrangement is only
one of several possibilities,
but it uses leftover gates
and flip-flops. Other un
used gates don't appear in
the schematic, but have
their inputs gro unded . The
( MOS doesn't like loose
ends .

Counter Tactics

Now t hat the tim ebase
and d isplay have been de
scribed, let's journey into
the bowels of the co unter.

The counter has two in-

,e, ~ P' ''2

, V'A

' el2 p , .

'C A' '

puts, in cont rast to the sim
ple demo nst rat ion exam
ple. These two inputs are
shown with the gate co n
tro ls in Fig . 11(a). The two
input sou rces are co ndi
tioned to provide CMOS
compatible sq uare waves
that swing from almo st
grou nd to the supply vo lt
age of + 5 volts.

The PM line cont ro ls
which of the two input sig
nal s is a llowed through the
remaining two input NAND
gates o f 1(14. These com
prise a 2-t0-1 data selector;
that is, the cond itio n (C ND
or + 5) of the PM line al
ways enables one or the
other, but not both, of the
signals through the gates to
finally output the signal to
be counted on pin 6 of 1(14.
A low on the input o f a
NAND will keep its output
high. Because of th is, 1(14
A and C will be contro lled
by the PM line with the aid
of 1(14 D, an inverter made
from the remai ni ng NAND
gate. As the signal will suf
fe r two inversions, whether
through the path of 1(14 C
and B, or A and B, the out
put at pin 6 is logically iden
tical to either of the se lec t
ed inputs.

The input then goes to a
74(90, whose + 10 output
is used so le ly in t he period
mo de , and then into a

74C157. The 74C157 is a de
vice co nta ining four 2-t0-1
m ultiplexers that operate
logically the same as the
one formed by 1(14. The
74( 157 uses a single select
line (p in 1) to route one of
the two inp uts fo r passage
at a time. The two inputs A
and B are shown for each of
t he fou r 2-t0-1 multi plexers
native to a 74(157. A high
(or 1) level (rv5 volts) on the
select input chooses the B
input fo r transmi ssion ,
while a low (or 0) level
(.....C ND) lets the A input
pass.

Fig. 11(b) shows the gate
synchro ni zer lifted out of
the rest of the schemat ic for
clarity. The input to the
counter will no t be the in
coming frequency when the
P (for Period) line is at a 1
level. For events total izing
and for frequency mode,
the signa l pulses are sent to
a NAND gate (pin 4) and to
the clock input (pin 3) o f
1(13, a 74C74 Dctvpe flip
flop. The pu rpose of the
ot her half of IC1 3 will be ex
plained shortly.

Notice how the o utput of
IC13. pin 5, is combined
with t he clock signal in the
NAN D gate accompanying
pins 4, 5, and 6. This is the
circu it th at sync hronizes
the timebase with the input
to eliminate the lea st-signif
icant-digit jitter. The flip
flop "remembers" the t ime
base input at the pin 2 d ata
input and transfers the rise
or fa ll of t he timebase sig
nal to the Q output only
when clocked by the incom
ing event . This timebase
output enables the NAND
gate, and the resu lting out
put at pin 6 is the integer
va lued pul se train that is
co unted by the 7030 at pin
32. The 7030 counts on the
negative edge of the incom
ing signa l. so NAND pro
vides exactly the right com
bination of input and out
put levels. When the time
base at p in 5 fa lls. the out
put of the NAND goes high,
shutti ng the gate to the
7030 counter.

This is an example of the



ticu lar source of measure
ment impreci sion is in add i
t ion to timebase instability,
no ise, jitter in t riggering,
and all the other digita l
counter gremlins.

Now you can appreciate
the sl ight cost of the couple
of extra lCs to eliminate thi s
error, especia lly for lower-
frequency measurements.
Thi s important feature is
overlooked by v irtually all
manufacturers of digita l in
st rume nta t ion in the hobby
ist's realm .

If you are wondering
about the other half of
IC13, it is used to produce
the proper durat ion of the
timebase. Feed ing pin 8
ba ck to p in 12 gives a tog
gle action. divid ing the in
coming timebase by two.
This gives a symmetrical
signal high for the o rigi na lly
selec ted time, and then low
for the same t im e. Thi s
" open gate" signal exits
from pin 9 and then goes to
the pin 2 data input of the
previou sly-explained gate
sync hronizer.

A green lE D on the front
panel indicates gate inter
val. I t is taken from IC13 pin
5, enabled by the AND gate
in IC18 and driven from
IC39, a 75492. A 22D-O hm
resistor l imits t he current .
An interest ing side benefit
is that uneven triggering of
the gate synchronizer w ill
show up as irregu la r flash
ing o f the gate LE D. This is a
" poo r m an's" t r igger-thresh
old indicator, since the in
coming events must be con
tinu all y starting the time
base and turning on the
gate LED for reliable count
mg.

Remember the reset and
u pdate/load function s
needed to make our ultra
simple cou nt er accurate
and co nve nient? Here' s
how they are generated in
this counter.

The nmebase representa
ti on from Fig. 3{a) will serve
as a point o f reference.
Ideall y. the lo ad/update sig
nal for the d isplay should
occur immediately after
O PEN, at the beginning of
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whole numbers of pulses to
be counted. Thi s lim itation
is never realized because of
the 5-M Hz maximum count
frequency into the 7030.
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Page 208 in Don l ancas
ter's TTL Cookbook sparked
my imagination and curiosi
t y about elim inating the
usual last-digit j itter found
in most digital counting in
struments. Th is ± 1 digit
ambiguity is an error source
that is inversely proportion
al to the measurement f re
quency. To keep t he fo ll ow
ing example simple, let's as
sume a 'l -seco nd timebase.
For a lD-H z frequency, the
±1 co u nt resu lts in a
± 10% error per sample. A t
100 k tf z. the error de
creases to ± .01 % . If any
one wants an easily-forgot
ten formula, try th is: % er
ror = ± l00/(H X g), w here
H = f requency in H z and
"g" is t he gate time in sec
onds. Notice that this par-
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ti me betwee n arr ivi ng
pu lses is longer than the dif
ference between the propa
ga t ion delay of the 74C74,
the ci rcuit will sync hro nize
beautifully, allowing only

..

Dlli"•

Fig. 9. Eight-digit multiplexed display.
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incoming pu lses both sta rt
ing and stopping the actual
timebase a t 1(1 3 pin 2,
whic h is sh ifted by the inter
va l between event pul ses.
As long as this period of



•

accuracy, the rese t" has to
occur after the load pulse,
o r the counter would dis
play only zeros!

After some trial and e rro r
(most ly e rro r), I discovered
a combina tion that pro
vides the properly-t imed
pulse. The successfu l ci r
cui t is shown in Fig. 11(b).
Ha lf of IC15 is used. The
raw timebase freq uency
(before divi sion by two)
from the clo ck input (pin
11) of IC13 is enabled for
the " no count" time by
IC1 3 pin 6, whic h, of course,
is the out-of-phase (oppo
site po larity) sync hron ized
timebase . The resu lting o ut
put at IC1 5 pin 11 is the in
verse of what is needed, so
it is inverted by the next
NAND at pin 8 . Eve nts
mode d isab les the reset by
forc ing a high o utput with a
low at pin 9. The output a t
pin 8 is the needed high-to
low transition that occurs
only during the no-count in
terva l and not during events
mode. From there it goes to
the RC network where, simi
lar to the TOad RC ne twork,
a brief negative pu lse is
generated. In this case it is
abo ut 5 IJ-S, the proper dura
tio n for t he 7030 reset
c ircu it ry.

In both these RC net
wo rks, t he ris in g edge
"glitch" will be ignored be
cause of the bias level pro
duced by the selec ted res is
tors and the forgi ving cha r
acteristi cs of CMOS.

The mechanism for ob
taining the period of the in
put is basica lly the same as
the one used in the Elemen
t ary Cou n ti ng sec t io n
above. The timebase and
th e in p u t s ig na l a re
swapped with po rtions of a
74C157 doing the traff ic di
rect ion. The inpu t signa ls
a re first sent through IC7, a
74C90, for division by ten,
and then through ha lf of
IC1 3 fo r an add itiona l divi
sion by two . This gives a sig
nal , now divided by twenty,
that wil l become the " time
base" in period measure
ment. The P (fo r Period) se-
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Iy held at +4 vo lts, the
junction of all these co m
po nents will dip Iowan the
fal ling edge of the time
base . This "down" time is
determined by the RC time
con stant of ( 6 + (7 (capaci
t ive va lues add in parall el
co n nec t ions) and R6 /R7_
This is close to 15 fJS for the
va lues shown. The 7030
needs a load pulse of at
least 12 lAs to allow for inter
na l settli ng.

The rese t pul se is slightly
more trouble. It cannot be
taken directly from the ris
ing edge o f the count inter
val because that would re
sult in a reset pulse occur
ring with in the counting in
terval , dest roying any ho pe
of an accurate co unt. Not
wanting to infringe on that
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The load/update pulse is
derived economically from
the fall ing edge of the time
base Q2 o utput of IC13 at
pin 5. This signa l is capaci
t ivelv coupled throug h the
pa ra ll e l combinat ion of C6
and C7 to the resistor net
work of R6 and R7 . Norma l-
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CLOSE . The reset pulse
should occur just prior to
the st art of the O PEN time,
at the end of CLOS E time.
We have to ensure that the
7030 is undisturbed fo r the
entire presc ribed interva l,
or the display will not be
va lid ,
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Fig. 11(b). Gate synchro nizer.

ed into the period-mea
surement ci rc uit ry, w ith
anot her pulse source c ho
sen to give a d isplay of the
result ing per iod in vsec.

The events-mode opera
t ion of the counter only re
quires the withholding of
the timebase and the subse
quent resets of the counter.
By having manual as we ll as
automat ic controls over re
sets and display updates in
the counte r, elapsed t im e!
event functions are def ined .

You're sti ll here? Great!
Next month I w ill cover the
rest of the Universal Count
er. We' ll look at the front
panel des ign which features
push-buttons rather than
rotary-style switches. The
counter's f ront end . deci
mal poi nt. and power sup
ply c ircuit ry are waiting,
too . Round ing out the story
will be a discussion of con
st ruct ion techniques. Just
why d id I w ire-wrap my
coun ter?Read next month's
art icle and find out. .

dom nature o f noise can
be put to use in the pre
sca l ing, o r averaging, of
the input signa l. The uncer
tainty in t riggering is re
duced by the correspond
ing sca le factor. Thi s
counter uses a facto r of 20
fo r period averaging as a
rea sonable com prom ise
between extreme precision
and convenient utility .

The pr ice to be paid for
t he averaging im p rove
ment is a correspond ingly
longer interv al before the
ca lcu lated per iod d isp lay
is updated. For instance, if
the period o f a 2o-H z sig
nal was directl y measured,
t he updates wou ld arrive
every .05 seconds. Prescal 
ing by 20 would div ide the
noise error by 20, but the
display wou ld be updated
on ly every sec ond (20
times .05 = 1 second). If
your requirements dictate
greater period averaging
facto rs, more 74C9O divid
ers could read ily be insert-

readout in m icroseconds.
The TOaa and resets rema in
t he same as before.

The reason for p rescal
ing the " unknow n" low fre
quency is to reduce effects
o f no ise on the input sig
nal. Because low-frequen
cy signa ls for w hic h t he pe
riod mode is used often are
slow- rising leisurel y tunc
tions of time, noise on the
signal can cause fal se, pre
mature, o r late triggering
of the counter. The ran-

I , I r L

-!!D .' , • S V..c""(lOoIz[OV T' WE 1I.1.S[N( J1(. T AIIIO ,.
" '....uT Ult' • " -""""L",or ,.. ~'K
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' ''lEGe''
...... IIU ~

PUL SES TO
COO Nn"

JVUUVV'LIN PU T
PUL SES
l EVEHTSl

lect line properly routes the
B inputs of le12 to accom
plish this . When P is low,
however, the A signals are
digitally massaged to pro
vide the normal frequency
display.

Now tha t o u r period
function has a t irnebase.
the counter needs a so urce
of pu lses to count. A 50
kHz signal is p icked off the
T800 chain. This f requen
cy, when gated by a signal
divided by twenty, gives a

•

MODEL HM-302 A.P. Systems ,.;;;~
Box 263 sm.
Newport, RI 02840 (4011846·5627

LINEAR

PL /4 l000~~~
14 Different Models, 100 pgs

$11.95

Oscilloscopes
leo m(-'('t every need I

WITH PROBES: x I & x 10.' .. .e - , - 6' . · ONE YEAR F ULL WARRANTY
_I ~ f, •SOLID ST ATE

- A SSEMBL ED &: CALm RATED

NEW RECTANGULAR CR T

(603)434-5371

....AI1EI3I
20 MHz

DUAL TRACE
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LIMITED SPECIAL 555.00

Hi Pro
LB·VHF·UHF REPEATERS

SOON TO BE FCC TYPE ACCEPTED
NOW USED IN ALL HI PRO REPEATERS

M.....",.. EI.ctronJc lAb......... ,"
590 SNYDER AVE. TELEX: 499-0741-MEtCO
WEST CHESTER, PA. 19380 PHONE 215-436-6051
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ASK ABOUT OUR NEW COMPUTER
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TWO MODELS TO CHOOSE FROM.
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I'i,r Ir,,,,r 1ll,ttcrJ~ l'I,e1,S

ALL NEW
t 5 Meter Mobile CW &. USB

... 318

'. I .
NCG
/"1

1275 N . G ROVE 51 .
ANAHEIM, CALIF. 92806 (714) 630-4541

NOTE: Price, \pecific<lIioo\ subjecr ro change withoul notice

and ol>ligi'lioo .

21.000-21.450 MHz
High l OW (PEP) low 2W (PEP): VfO luning: ocrse l>l"mker: nne
rune 5B. KHl Z CW cu.seu d igiti" frequency coveter. 13 8 V de

@ 3A . negarlve grcuod. L 9. 5" x W 9 " x H 2.5 " : we ight (1.3 kg)

5.7 Ib\, : mobtte moumiog bracket .

SlRlOUS DlAua USTS AVAILABLE

(A,1I1 N. )I Ot .. r \
, .. nUDE .'.. rA"

$711.""

, .. ( tliOl ~, R..-.obI< ."
Cood .... A.l:. ao-.,_ .....
J MM'na (o ned"... ioN D ( _
I""... _ 8 t U M

O NE U NIT DOES IT All
Chall", tCOM. ' ''ESU.

k1NWQOD , TEM P O .
SA- NHe . nd Olhp~ Au lo
m. tiu lly in You, H omf' ,
C... 8".. . , R.Y. or Ai,pl.." ..
" " h Buill· ;n H..ny Out.
Pm,,', Supply or 12 to 24 V.
hl,'rn.l D.C. Supply Such
., (ill" liRh' ..... in You, Ca. ,

-_ i:..··f} f/--- -
MOSSOR\' CON NECTO R TO f i T ICOM
BATTER\' PACkS, 8P· 1 , 8PJ , 8,.. , 8PS, $.1
'PI ·'A,1O OPDU\ 1"(!Uot II ~HIPPI"" 4; H"".OIl ..c

"Pl~~n fV~I~ . _O\,U"O ''''II ..." tLY 1011
'" C. "' ''0 D.{ OPIMA,llON _ BUILT '"
RIVIR~I POtARIl . PROn (IIO"
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.n ...~od ".t•.......".. '_ n" "..d I h" ",. h_ , ' " A. lJft,q (N.~"

."._ ( " , 400, ._..-"w. "ft. 01
,.0, c _ ( 10. In ( <110 <_,","•
.... 1_0" "' -., _ • • , I. , "'.. c........,t_~,...
.., .... (.oft" l . ll (_,,,, _,_ .#

RECHARGE " O UR HAND HELD
RADIO BAlTER\' PACKS TO
f Ull { APAClT\" IN AS LITTLE AS
U min . EXAMPLl - Fully Charge
!COM HPJ in 30- 45 M inull"S .

PHONE ORDERS - CALL 1209] 586·7059 Of [209 1926-3608

M AIL PRE ·PAID ORDERS TO: aD.
P.O. BOX 4463 SONORA, 'CALl F~ 95370 untE'~'~!""~
... 1~9 DEA LE R INQUIRIES INVITED

Write: 1465 Wells Stal Rd.• Memphis, Tn. 38108

~ raMON-FRI 9:00-5:00
SAT 9:00-12:00

In TN. call 901·683·9125

MEMPHIS AMATEUR
ELECTRONICS

(Formerly·Germantown·Sere-Rose)

AUlhorized Dealer for. Kenwood, Yaesu, Icom,
Drake, Mirage, AEA ,lnfo-Tech, Ten·Tec, MFJ,
Cubic, and B&W.

,Ii

CALL TOLL FREE
1·800·238·6168

For a FREE SAMPLE COPY please
send 51 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road. Wolcott, CT 06716.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSAT). P.O. Box 27. washington. DC
20047. Please write for application.
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--- Are You a

Big Gun Conleslert
The small number of eute operators at the lOP 01 the list when the results are published know what It takes to win a major con
test. . . do you? These winners reveal thei r secrets in THE CONTEST COOKBOOK by N60P. You will f ind 170 pages of sugges
tions lor the urst-trme contester as well as lips tha t will increase the score of a seasoned operator. Domes tic, OX, and special ty
contests are all discussed . . . complete with photog raph s and diagrams that show the equipment used by the top scorers. Win
ning a contest means more than having a kilowatt and a bearn-illakes a good operator with lots o f determination. Don't sett le
for being a Little Gun ... order TH E CONTEST COOKBOOK today by using the order card in this magazine . send a check lor $5.95
plus $1.50 lor the first book, $1.00 each addit iona l book and $10.00 per book foreign airmail, or inc lude detailed credit card inter
mation. Sorry, no C.O.D. orders accepted. The Contest Cookbook BK7308 55.95.

GET READY NOWFOR THE CONTEST SEASON!
CALL TODAY 1-800·258·5473

Wayne Green Books, Attn. Mail Order, Peterborough. NH 03458 A WAYN E GREEN PUBLI CATION

prim ,'liE it' eddress line:

MAGAZINE
80 Pine SlrMI Pelerborough, NH 03-458

800-343-0728

•

Selling 73 Mag
azine w ill make

money for you. Consid
er the facts:

Fact "1: Sell ing 73 Magazine
increases store traff ic-our dealers

tell us that 73 Magazine is the hot
test-seiling amateur radio magazine on the

newsstands.
Fact "2: There is a di rect correlat ion between

store traff ic and sales- inc rease the number of people
co mi ng through your door and you'll increase sales.
Fact 1#3: Fact #1 + Fact #2 = INCREASED SALES,
wh ich means more money for you. And th at's a fact.

Fo r in fo rma t ion on sell ing 73 Magazine, c all
800-343..Q728 and speak with Ginnie Boudrieau, our
bulk sales manager. Or write to her at 73 Magazine,
80 Pine si., Peterborough, NH 03458_

I

Subsc ript ion Department
P.O. Box 931

Farmingdale NY 11737

o Add.....schange only 0 PilYffl<'n t enclosed
o hl..nd ,ubscripllon
o ( nl.., nf'W subscflptlOn 0 B,ll m", Iilt..r
o 1 V"i1' 519,97 (Canildil 522 97. For..;gn 539 97/US funds)

f O' " ,grl air m ail. pl..a'.. IrlQUI",'

If you ha ve no label handy. print Ol.D address h ere.

1JmagaZine

MOVING ?

Name c",, _

Address _

Lei us Il.now 8 w eeks in advance 50 that you won't
miss a single issue of 7 ] Magazine.
Attach old label where indicated and prinl new ad
dress in space provided. Also include your mailing
label whenever you wril e concerning your sobscrtp
l ion. II helps us se rve you promptl y. write 10 :

-'
~ Name Call _
-t
~ Addre55 _-tt Cily 5 1.11e Zip _

-c

I
I
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BY llR. RALPII E. TAGGART

'Use the orde, ca rd on Ihe Reaeler S",.'ce pag" o f In IS magal,n"
or ,'em"" YOll. o rde r On a sepa,ate piece 01 pap.. ' and mail 10

73 RadIO BookShOP " Petefoorough NH 03458 Be sur" to ,nclude
cl'>eck Of deta,led cr""'1 car d ," lorma l,on. No COO Ofders ",cc"pled.

A,dd $ , .50 handlIng Charge tor Ine I,'st book. S1.00 lo r " "cn ado" .ona l OOOk

Oue$l oons r~ard,ng you' oroer~ Plea.... wnle 10 Cus'om'" ~",'ce

a l tne aoo.e add ress Pleilse a iJow 4·6 weekS 10< d"hYllry

From7e=MAGAZINE
THE·~ 'U-ORLD

MOST D • 0 • • ~. rr
UP-TO-DATE TLAS
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
eLISTINGS BY STATE AND COUNTRY
eLISTINGS BY FREgUENCY
eMAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_WORLD REPEATER ATLAS-BK7315- Completely
updated, over 230 pages of repeater listings are in
dClI:cd by location and frequency. More than 50 maps
pinpoint 2000 repeater locations throughout the USA .
Foreign listings Include Europe, the Middle East , South
America and Africa. $4.95.

IN STOCK AND READY TO SHIP

fromNEW

THE
NEW
WEATHER
SATELLITE
HANDBOOK

Here is the completely updated and revised edition of Ihe best
selling WHther Sa telli t e Handbook - cont ain ing all the Inter
mation on the most sophisticated and effective spacecraft
now in orbi t . Dr . Taggart has written this book t o serve bot h t he
experienced amateur sat ellit e enthusiast and I he newcomer.
The book i s an int roduction to sat elli te watching. p roviding a ll
Ihe in formation requ ired 10 const ruc t a complet e and h igh ly e f
fective ground station. Not just ideas, but solid hardware de
signs and all the inst ruct ions necessary t o operate the equ ip
ment are included . For the thousands at experimenters who
are opera ting stations, the book details all procedures neces
sary to modify their equipment lor the new series 01 space
crall. Amateur weather satelli te act ivity represents a unique
blend 01 interest s encompassing electronics. meteorology
and astronautics. Join the privileged lew in watching the soec
tac te of earth as seen from space on your o......n mon itor ing
equipment. Order BK7383 $8.95

--SAVE $%.95--
WEATHER SATELLITE

HANDBOOK (first edition)
By Or. Ralph E. Taggart WB80QT. Valuable information in th is
fi rst edition is not inc luded in Or. Taggart's just published
book. The Ne...... Weather Satellite Handbook (see above).
Chapters such as " How to Build an Electric Timer fo r Sate llite
Track ing" and "Building an Automat ic Contro l for the Satell ite
Receiving Stalion" will no longer be available when this ern
lion is out 01 print . This is a good entry level text for those
discovering the excit ing new use of weather satellites. Regular
price: $4.95. SPECIAL PACKAGE PAICE··BOTH BOOKS FOA
ONLY $10.95, SAVE 52.95! (This otler available only wh ile sup
plies lasl.) Order WS7300 and receive both editions 01 the
Weather Satellite Handbook for only 51 0.95 (plus $1.00 stupp
ing and hand ling charge).

' U'" lhe orde< CiI'd in Ih,a magaz,ne or ;le",ule)'OUr 0f0&f on iI separa le p ,ece o f Pilper
ilnd mil" 10; 73Rad,08Qol<$1'loop • P<!le<borc;.ugll NH~58. Be $urelo;rw; I\XM chec_or
deta,11!Id c 'l!Id,t ca rd ,n lo rma t,o n. Add $1.50 1"$1 book. $1.00 eacn add,t,onal Dook .
$10.00 pel" boo_ lore ,g n a"mai l, NO.l e : Pr,ces subJOCI IO c llilnge on Dook, nol publist>ed
by 73 Magaz,ne. QueSI,o na ,egil,d ,ng you r order? Pluse wrI te 10 Customer serv,c" ill
t he a bo... addres$. PI" a "", i1110w ·H I ""eeks lo r deli .e,y. No C,O.D. orders accepted. For
To ll Fret! o'derong cell 1-800·258·5.(13

FOR TaU FREE ORDERING CALL 1-800-258-5473

MAGAZINE

THE 1982 EDITION

GENERAL LICENSE
STUDY GUIDE

by Timothy M. Daniel N8RK

This is the complete guide to the General Lice nse.
l earning rather than memorizing is the secret. This
is not a c ueettcn-eno-enswer guide that will gather
dust when the FCC issues a new test . tosteao . th is
book will be a helpful reference, useful long alter a
ham upgrades to General. Incl udes up-to-date FCC
rules and an application fo rm.
ORDER you rs today and ta lk to the world .
SG7358 56.95

Please call regarding availability
' UM IflIt orde r c oord on IflIt Reade< S8r01Ce page 01ttus magaz,.... 0<
,temlZfl \'OU" lIftlIlf on a _ ;lie piIec;e 01 POOPllf iItId ma~ 10; 73 Radio
8QoI<$I>Op0Pelerbo<ouoll Nt-! Q3.&58 . Be sure to ,rw;lude chec k 0<
deta ,11!Id c red, t coord ,ntQfmilllon. No C.O.O. orders OOCCllJ/tl!ld Add
SI.50 nand llng c lla rOe for t t>e I"SI eece, S1.00 for eaell add 'tlOf\al
Dook Quest.ons regard,ng -,our o rder? Please w" le 10 Customer
Serv,ce 001 tt'e abo... ilddren. Please a llow ;1 -6 WH U 10< dell . ely

FOR TOLL FREE ORDERING
CALL 1·8OG-25B-5473
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I 0J liD BooKSHoP
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••,.n~ HOVICE
. ..... . L1CEltSE
_ ... _- STUDY

1IL7GQD GUIDE
•

FOR THE NOVICE
New, updated editions

of our famous novice

license study guide and novice study tapes
-t1lh..
+

I' 11111

"-"-

73 Code Tapes
any four tapes for

$15.95! $4.95 each

-oENESlSR

5 WPM - CT7JC:J!l-Trul il lhe beg lnn'ng lape lor peopkI
..1\0 dO nol know I"" code at a ll. II Ilk... ,hem IlYough
lhe 26 let lers. 10 numberS aOll necessary punc1ualoon,
complete wllh pract lCe ...ery lIep o l ,ne ..ay u l i"ll l ""
newest bl>IZ leacll '''lI lechnlQues. n IS almosl m " .c·
ulOus! In one nou. ma ny people-inc lu<li"ll ki(ls ollen
a,. able 10 masler lne cooe. The ealie 01 I..'''i''ll giyes
coouoeece 10 beg>nn"'" "1\0 mIght OlllerwlM drop out

NEW
NEW
NEW
NEW

• NOVice LICENSE STUDY GUIDE- by Timothy M. Oanlotl N8RK Hele Is IhfI most up to da te nOvlCIl
guide available. rtta comprete with Information about 18amlng Morse Code, lin the retest FCC emateur
regulations and the cu,rent FCC application forms_ This ,gulile i$ '"'0/ a (jueslioNanawllf memorization
course bYl rather It emphasiZes tile practical side or gethl\';l& tlam llcense and putting a statIon OO l lle
&II. n ,efl&cts what the FCCllxpects 8 NO'Ilce to know witho\rt 1»10" 811M page 01dull theoly. The most
curren l inlonna llOn IIlIi "ya.lable a, la$ l real's price. 001351 $<1 .95,'

• NOVICE STUOY TAPES_ II you .t.just ~hngSlarled ". l\am tadOO. YOU'll htICIl_ t8polS IndIS~

Hble ' T/'tis up-Iot_,nule re\'iSOOfl of It>e 73 SllJdy Cot.trM 's l!'le peI1ect way 10 .....n e'Yef)1I>ong you
<>I'ed to breue,h'ouoh the~1Ce .."n~ e_am. Tt>eo<y , FCC '''9ulatlOfls, and opeta hr>g SkIlls a ,e all
cowered. and you'lltle amazed a l how lasl you learn u..ng 1_ 1apt!'!l1

ceee lhe In' II be!'ind you, lhese 1illP'" " ,II 00 "gill on betng uselul. beciluse lney Ire pac~ed ..,'II tne
Ialesl inlonnlloon on Mll lng uP YOU' o..n lIam sialoon, Ina gell'ng on lhe '"

TlloIJ....nas 01PeOPle 11_ d l5<:........:1 rto.. ""sy I"a,n""" I.om ~assen" can be-orde< now ana~Ie<

lhe lasciflall"ll workl 01lIam 'adio ' C17300 sel 01 3-SlS.95 '

$<;,en IISls lIa"",pr~ Illal ~ou .....,,, tasler by IIsle,,,ng lllan~ 'ead"'g bflcause you ca" p,a~ a ca".
sell" lape 0.. Ir><l a- In you' spa,e lIme-even ...1111" ~ ou .,,, d'",ng' You gel mo' e a nd mot" >nlo
ea.~h lime you hea' >' Yo u can'I p'og 'ess "',Illoul solKl tunda menlals.Theoo Ih'"" llou. ·iong lapes g,"tll
~ou a ll Ihe baSI~s ~ou'lI need 10 pess lha Noy>~e e _am easIly, You l l haY!! an und erSIand>ng o f llle ba
~cs ...hlch "" I! be inyaluable '0 ~ou lor lha rasl ot ~our lo la' Ca n you alfo'd 10 laM you r No">ce e_am
""Ihoul t"SI lislenlng 10 lhese tapes?

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M, Dan iel N8RK This is the
complete guide to the General License.
Learning rather th an memorizing is the
secre t. Thi s is not a question-and
answer guide that wi ll gather dust when
the FCC issues a new test. Instead, th is
book will be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
applicat ion form. Order yours today and
talk to the world . SG7358 $6.95

~TH E STICKLER",+ WPM_ CT7306_ Thll is llle lJfact lce lape tor the
NOYlce a nd Technic ia n hcenses. II I' made UP 01 ooe
so hd nou. of COlle. ......' al ine ol" c ,al FCC Itand..-d (no
othe' tape ..e '." """".d u$fl$ 1_ s"nO.I'os. SO many
people flunk the code ..hen lhey a 'e aud<lenly _unllef
p'es....e - Iace<l ..,I" c har.cters """I a l 13 ..pm and
s;>a<::«lIOf 5 ..pm) Thostape 's fK)I _ozaDle. unl,ke
tI>I zany S ..pm 1_ . "'110;8 lhe code g'oups a'e ""t lf&ly
ra ndom c~ac' '''s Ie<'ll ,n groups 01 1...._

"aACK BR£AXEfr
13+ WPM- CT1313-Code g'oups a ga ,n. al a Df'SI< 14
per 10 yQU ... 11 be a l ease .......... you SIt down >n h oot ot IIIe
lI.....y"'"'ell g~nmenl ,nw-:lor a Oll ne ltarll sendIng
~ ou pla >n l a ng ua~ al on ly 13 par_You nllftl IhOS e.t' a
margIn 10 o_come me pa nIc wh,ch IS unl_ sal In .Ihe
les l ",Iua loons When ~ou '-e spenl your mooey and nroe
10 la ke Ine test. yo u'lI Iha nk heaven you had Ihls back·
bleak,nlllape

-COURAGEOUS~

20 + WPM- CT7J20- Co<le is ..1>11 ll"1S 'tOU ..1Ietl 'tOU
00 'Of ,heE>lra e lu. U<:ense. il " SO embafralSlng .10
lNIfMC out JUSI becllUM you dl<lf1 "p'e(:IaIe 'tOUrsell W'lh
III,. lape Tr>ough tnol 'I only one ..ord lasl..... lne CO<lit
!l'oups are SO d,lf lCull 11>11you'll . tmoslla" asteep copy.
>ng lne FCC Slull lly eom~"son_ U".,.. rlPOl'! I I I!'ley
can't bel...." hOw H ly 2Ope< . g l1y 'I ",' h 'hll f tasllC
one hou. ta pe

·OUTAAGEOUS~

25 + WPM - CT732S- ThIS IS tne lape lor lIIal small
g.ou p of oy",ac hle vlIIg ha ms ...ho wou ld n'I be c on l",,' lo
SImply salis ry Ihe code ,equi'ements of lhe £>l'a Class
li cense . Irs tbe lou lllle Sl lape ...e 'ye gal and ..e keep a
pe rmananl liIe at haml wllo ha.e mili leted il. Let us
kno....he n you'. e up '0 eoeec a nd ..e '" in5<:"be 'tOUr
na me III 73's C W "!"iall 01 Fame."

SSTV TAPE
e SLOW SCAN TELEVISION TAPf- CT7J50- Ptile
.. ,nn,"lI prog,am. l rom lne 73 SSTY conies!. b ceiletll
IOf De<no' S59!>'

S t y l.. w Sty le Y
Sty l" X-- W2NSD/1• =.-

'"~·U/,..... /

:;- - - ..':!A....,'/'-_._-.- --
e OS L CARDS_ 73 Iu,ns oul a la nlas" c seroel 01 OSL

ea<Ol a l l DouI haill he COi l 01 ha. ' ''lltnem oone " Ise
..""". beeau"" lney a,e ,u n as a li ll·in bet..een p""ung
Dool< I a na o 'her " eml ,n lhe 73 p" nl Srtop. 250 S lyle
W _OW0250_IOf sa 95 ' ; !lOll Slyle W-OW0500-lor
$13 95 ' , 250 Slyll J( _OX 025O_'or sa ss-. soc S lyle
X-OX05OO: 250 Style y -QY025O-Ior sags ' . eoo
Slyle y -QY05OO - IOf I U gs_' AIIO.. 6 · 12 ..u IOf
dehye<~

• L1 BRARV S HELF BO XES - These s lu.dy wh ilrt, CO ' 
'ug a tll<! , dir Hes,Slanl bo."S eac h hold a ' u ll yea' 01 73.
K,loba ud Microeompur"'9 or 80 M,crocom pul"''J Wllh

rou. o rder , 'equesl 1,,1t -lI id ing la be ,s for a ny o f Ihe
ollow ing: 73, K" obaud M,croeompul",'J, lJ() M,croeom·

puling, CO, OST. Ha m Rad,o, Personal Co mp u t",g.
RadiO Elfic/rOnlCS, Im.,race "9". a nd Byta . o eeee 1_
BXlOOO- tor $2 00 ' . Ofder 2·7-BX2002- Ior $1.50
&&<:" ' . or<lef' 6 Of mote- BXl002_ tor $1 2S each'

For Your

Ham Shack
• Presrtr.-e a nd protect your ccnecuce 10' a Ilfe"me>
Order tnese handsome red b< nde," wllh gold la11e'ing
$750 fo r 1.3 fo r $2 \ .75, 6 for $42 00, (POl lpa ,d ...,lI\in
USA, please a dd $2 50 per o rde' OUISlde USA ) crrec~ 0'
mon"y orders OfIly. no pIlone or COD, orders 73
Binders. P_O. Bo.o 5120. Philitdelpllia , PA 1"41.

' NOTr; - Abou _ ,. ... for 8 iDderi ......,..

• BACK ISSUES _ Comp iete you r cOllec lloo; ma ny a,e
pmne ccnec teeres now. cla s s ic s in Ihe " e ld ' A full col·
lec l'on IS a n Invalu able c ompend'um ot rad IO a nd eiee
I,onoes ~no.. ledge'
73300 73 BACK ISSUE-BEFO RE JULY 1900

...... , $ 3.00
73350 73 BACK ISSUE J ULY 1900 THRU OCT_1981

___ . .. .. ...... _... _...... $ 3_50
73350P 73 BACK ISSUE NOV. 1981 TO PR ESENT

____ ____ . . . , $ 3_50
13005 73 BACK ISSUE-5 YOUR CHOICE

..._ _ _ _. $10.75
73010 73 BACK ISSUE- 10 YOUR CHOICE

.......... ...... ........__ _ $16 00
7302S 73 BACK ISSUE-2S YOUR CHOICE

.........." "._ _ __ $2 7.00
73125 73 BACK ISSU E_2S CUR CHOIC E

........ . $14 ,00
Shi pp in g ; Please add $HIO per magaz ine. O.ders 01
len m agazlnel Of I..enl~-f iye ma g azines add $7.50
pe' omee.

'--- - - FOR TOLL FREE ORDERING CALL 1-800-258-5473----./

• Use the orde< ClIlS ,n III•• magazrne Of 11em<Ze~ order on a separate PI8CfI of pape< a r><l ma d 1o : 73~IO 800k$llOp • Peterborougll N!"i 030'58. Be IU,e 10 Include c heek or
det..1«1 c;red,' card inlormaloon_"'" C _O_D (lfOeB accepted Allorde<S add $1.00 1'Ian<l1'''lI. Please allo .. 4-6 _ 5 tor dftIl-,-, o..eshon s regardl"ll ycu Of(leo(? Please _ ,Ie 10Cus'_ Servtc:e a t lroe a bOve address, (Pnces subject to e,.... on tIOOI<l not pullhshed by n M~>ne_l

-,
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THE CONTEST Cool(Bool(- This bQOIo. ' ....11 the
s.ec.ets 01 tl\.ll elite g.oup 01 operalors who to(lltlfll.sl
wtlen ltoe conlest .esult. lie published. It conlains
del8,kld $UQQflMIOI'IS 10.- the f,,..t ·t,me conlesll!< S!I_
... lips lor lhe advanc:ed ope<,lor Domesl ic., Ox. and
specialty c:ontll" are ah discussed, cornpleIs wrlh
pI'Iolog.spfIs and d'lIll'ams 1hoWing t\Ie equipmenl and
ope<81'''O aids used by tile tO(l scorers, For llle HrIous
conllll ... BK1308 ~.9S.

WO RLD PRES S S ERYI CE F REQU ENCIES - b y
Thomas Ha.nllgton Can·t Wilt 10 lISa. lhe "&ning
news. or ara rou wonde< ing a bout !he ",wl Inat rou
a",,, ', heaflng ? AfIC"i~e by RadiO Telllt~pe l ATTY) a ll
ttle world ...ws and f,nane i.' happen.ngs I.om lhe
world espl tOlaon a 2" hour • d.y ba....This book g i..s
you Ihe "equenc les and t i....S 01 broadcasl o f l ueh
ne ws S1IO'iea . as "P, UPI, lIeute•• , T"SS, VO" .nd
London Pra• • . Aiso Included I. an Int 'oduCliOn 10
RTTY w,t h inlo.matio n on eq ulpm" nl, anlenn15, abbr.
~ialion._a...a.~I h l ng ~ou need to g"l s la rted In RTTY.
BI(1202 S 1 ~'

SSB , .. THE MI SUNDERSTOOD MOOE- by Jam&! B.
Wilson. Single Sideband Transm,sslon .. , lhousandS 0 '
uS use it evtIfY day, yet II 'em,ins one 01 lhe I" ast
u nde.stood lacals of .maleu' ..cloo. J, B. W,lson
presents _al metllO<lS 01 . ldeband general lOn , . ....
J)I~ lIIusl .S1scl wilh cha rlS and SC_IOCs. which will
enablll the IllIllrhOus """""'" to construct his Owll s_
band lltIfIfIfalor." must lor till Iac:lWIIC.ally-seOous 111m
BK7351 ISs/) '

PROp"aATION WIZA RD'S ""NOBool(- by J . H
Nelson. wtIen sunspots II<l<lkld IIIe worI<lwld8 com
munoca tlOn. networks 01 I.,. 1940s. Joh n Henl) Nalson
looked 10 lhe J)lanell lor an anaw",. The .esull was a
theory 01 propsg8l00n lorecast ,ng based upon ,nl..·
planelal) a lignment Ihat m.de the aulllor the most re
liable lorecast"r in Ame. ica loda~. The boo~ pro~ides an
e nligh lened loo k at eommunIC81,ons past, p.esent. and
future , as well as teaching Ihe ert o! p.opaga tion
torecaSting. BK7302 S6%'

IC O p·AMP COOKBooK - br Waite. G. Jung . ce-e..
001 only IllS baS.c th8Qr~ 0 Ihe Ie 01' amp ,n g.eal
oetau. bu t a lao Inc ludes o~... 250 pr.ehcal eucuu a p
plic a tions. I' ba.all~ lllus lfatscl. !Ill2 pages, 5 V:< "e V:< .
soltbOund. Bl(l028 ""II!> '

-.-

THE CHALLENGE OF 160- The growth ot smateu. radIO
lOday is encou.aging the use 01 160 met8fS. All the Inlor·
mation necessal) 10 ge t I ta rle<;l on lhis unlq "" band, the
all~mportanl anlenna and glound syl18mS a.e doescrobed
In deta il. AlSO, how 10 !let on, top·band ope.ali~ tips ,
top-band transrr-nters, p,opagallon , weatner recalvlng
equ ipmenl , and more a re ccverec In full. The Inl.od uc·
lion conlains Inte'es ting photos of Stew Perl)'a (the
King 01 160) Shac k. This .et..eece IS usetul to new.net
e><pe1 ieneed lop-band operetore, e1(7309 $4.95

INTERFERENCE H"NOBooK- by W,lham A. Nelson ,
W" 6EOG _ TII.s t imely handbook e""• •s e""')' I~.,. 01
RFI p.oblem and gi-.es you the solut,ons based on
P1 acloc.1 e><PfIIlence. Cooe<s Int",l",enceto TV, radIO,
hi·fi, te le pllone , radIO ama teu, . c:omme<c.al and CB
equipment. Powe. tine Inlerfe.enc:a 15 co~"red In depth
-ho.. to locate u, cure rt, wor~ w,thltle pUblic, "'al~

p.ecautoon• . how 10 t 'a ,n IIFll ln~ell 'lIat orl. W" tten by
. n IIFI e .perl w,th 33 yea.s 01e.per..nee. Ih lS p.olusa·
Iy '"ust,atod book is paCked w,th p.ael lcal eas~'lo

..nde.stand ,nlo.mallon. BK1230 18 .95'

OWNER IIEp"IR OF RADIO EQUIPME NT- by Frank
Glass K6AQ, Ho.e' S a boo~ Ihal Will leach you an ap·
p.oaeh to lroubleshoo ting w,lhoul a shack lull 01 lest
equ ipment. Wrm"n in a n,,,,lI.., non-malhem.llcal
sl ~le, il will eneoulaoe I'QU10 successtully I.. you' own
rIO p.oblems IlO 10 90% 01 the II.... E...., il you don'l
wanl to 10", you can lea," a lot about tIow things work
and la ,l. Add 10 YOU' libral) .nd ptIfSOIlal e >< PfIf'\IM
BK7310$795.'

INTIIlfERENCE~
HANDBOOK

THE 73 TEST
EQUIPMENT LIBRARY

VOL II AUDIO FREQU ENCY TESTERS--Jafl'>i)IoC ~scl

w,t tl aM ~.nds 01~I~ lesl equ ipment. II
YOU" . inlo SSB, RTTY, SSTV. e e., tl" . bQOIo. is a muat tor
you . . .a good bQOIo. tor tw.fi addlcta and . xperl ......t"'..
100' LB1:JllO S<I.II!>.'

VOL III RADIO FREQUENCYTESTERS- Rlldlo lrequen
cr WaYIIS. t.,. eommon dtmOmlnslor 01 am.leUl ladlo.
Such items as SWR, . ntetln, Impsclanee, line impscl.
ance , AF outpu t, and 1...ld 51.ongm;delai lodlnst,uctlons
on te . lIng these ite ms Include. secllon. on s ignal gen.
e,ators, crys la l ca llbfa to •• , g.ld d ip cecrnetcre. r ctee

l " ne ll l o r. , du m m ~ lo 'd. , and mu ch mo r•.
B7361 S<I ,i5 '

VOL. IV IC TEST EQUIPIjIENT- 8ec:ome a I.oubl.
s lloOling wli lld ' In IhlS lOUrlh . 01....... 01 the n TEST
EQUIPMENT LI BRARYIla q home conSlfUC:\Ion proj.
ects lor bu.ld,ng lilt equ ipment to won. with rou. ...m
lIat lOl\ .nd In 58fYicing dlgllal equl pmenl. Plu . a
eumulal." "'de. tor a ll Iou. -.oIu..... lor the 73 TEST
EQU IPMENT lIBRARY.LB1362 S<l 1l6 '

RF AND DIGITAL TEST EQUIPMENT YOU CAN
a UILD - BI<1044_ RI bu•• I, funcllon, SQua.e w.~a lll"'"
",ato'., ViI".ble length pulH genflf.tors-100 kHz
ma.~"r, i·1,nd .1swee p g".....to.a, .udiOese. a lll1 .Ig.
nal inJec lor, 146 MHi .~n l hl:lSlifl'l, d lgllal .aado ull 10'
counters, se~eraj cccme.., p,e sca ler, mic rowa~e

mele" e le , 252 pages, 8 K1044 $595,'

--
THE: COMPU T E:
SHORTWAVE
LISTENER'S
HANDBOOK· =---

THE 73 TECHNICAL LIBRARY
TOOLS QI.

T ECHNIQUES

FOR ElLClROf'lICS

TOOLS. TECHNIQUES fOR ELECTRONICS- by A A
Wich II an lNSy·IO-Und&l'Bland bQOIo. w" " .., lor the
beg.nn;n.g ~ 'I ·bu.tder as Willi as I.,. .. . per.enced hob
byl.,- It t1a. n_OUl II'C'I"'" and lleSCnphons ol lhe
N le and c:orrec:t ways to use baSic and speci.slizscllooll
for electronic ptf)jOCts, ... Willi as specialoze<l metal
WQfI"ng tools and IIIe cllerTllc:allOd$ wfI i<;t1 are used in
. epal••hopl. BK7348 S<l9'; '

BEHIND THE DlAL_ Th,s bQOIo. expla'ns. in det.il,
whar. 9O'ng on on a ll the lrequenc:ies. lrom stlortwa~s

up 10 m,crowa~e. II gl.es Itle .eadef sQOOd idea ot wha t
he Can t,nd snd where 10 lind it, Incloolng sor-e c t Ihe
secret lIahons s ucn as tne C,I.A. and the F,e,1.
he.yth lng II cove red Short of miCrowave mon itoring.
Anyo ne interested In purChasing . s tlorlwave 'ece'~1f

should ha.e a cop~ 01 thll book. surve'liance, .Iallon
laI'QuI c:onsidefallon. antenna . ystems . Interlace, and
Ihe el"elfom,gnellc Ipectrum . a.e included .
BK7307 S<l95

THE NEW WEATHER SATELLITE HANDBOOK- by 01.
Ralph E. Tl90lIt WBBDOT He.e Is the complal.l~ UP
dated and r..,sed e<;l,11on con l8, n.ng a ll t he ,nlorma ·
l oon on the most sopl"ShC.le<;l and , nectl...pac:.
claft IIOw In orbit. Thl, boO~ _WlI bOth Itle s .peri.
lIr>eod amateu, Nlelh le enthus,." .nd the newcome•.
It il a n inl.oducllon 10 lal"''''a wal Ch ing . pro~'dlng all
lIIe inlorm81.on requorsclto construct a compl"te and
highl~ e l!ecll~" g,ound stauon, So"d hard ware
des igns and all ' he InSl ruel lon . n"cessa.y to o pl"at"
Ihe eQUlpm. nt a rS Inclu ded, Fo r expeflmenters who
are o pe ra ting s talionl, lhe book deta ilS 811 procedur"e
necllssary to mod lly equrpmeot 10' lhe new s e ries 01
spacec..U. " mate u' wealhe. 8I telil le acll., ty re pre·
sents a un, que blend 01lnler8l" eneompassl nll eree
I.o nlcs , mateo.olog y and asl,onauhcs, Jo in the pli~l.

laged lew In w.teh ,ng the specl.cla o t earl h as . ...n
I.om sp.ca On you. o wn mon' lor,ng eQu. pme nl
BK7363 18 II!> '

THE COMPLETE S HORTWAYE USTENER'S HAND
1l00K, 2,., EDITION by Han~ e.n....tt a,., Ha,.., L
Hel m• . Thi. f;Ompretlan5iVe -.oIu.... conl.in.load. of
new inlormallOn lrom an v.- 1"- WOf\(I on 1"- 1. ln l
dewelopmanl. In SWllechnoloil~ c lubs, .ssocl.tlOnS.
praclicft .nd st.IIOn• . A Il\OrOI.Igh guide to .tallOn. Of
the world by~&l conl inenl.I.....nd f.equency I.
inClude<!. BK1241 $9 II!>

THE TEN METER Fiji HANDIIOOK. - by Bob Hei l K9EID,
ThiS h. nd bQOlo. hU -., puDli5l>ed 10toelpthe len ....1'"
enthusl.SI 'ell.n more about Itle m.n~ melllOd. of eee
...s lon. ,nd 1.lc~ S Iha l a•• used 10m.~e exl sl l~ unll.
wotlc bette '. Join Ihe g.eal "llnke,ers" of tho wo.ld On ten
FM and enjoy Ih. !'nt aslic amounl of fun In communi·
cali~ wilh .mateu. s la tlOns wo.ldwide on ton mel'"
F"", , BK1 1 9OS<I ~'

THE PRACTICAL HA ND llooK OF AMATEU R RADIO Fiji
REPEATERS _ by e ' li Pasl",n... WMlTF ,autlW)r 01 73
"'aoazi"'s monlhly wk>mn - looO; ,ng Wesn Thi.ls lhe
bQOIo. lor ttoe YHFIUHF FM_, COII'l(llIe<l !rom mat.,.81
.ubmill.., b~ o~•• a hund.'" Indi~ld u ajs. c luba.
organozallOna .nd equ,pmenl """ulSO::I.-a. A -must
haWI~ tor yQUf ham sFlack 1haI'- 81(1 185 $12.95.'

HAND BOOKS FOR
THE HAMSHACK

-use 1111 orller c:ard.n Itlis lfIIlJIi,ne or ,18ITMZtI your orller on a seperale PIfICe 01 paper and mad 10: 73 RadIo 8oOI<stIoQ • Pel llfborough NH 03458. Be ....e lO .nelude check 01
deta,kld e.ed,t card .n'orma toon. ~ CO.D. order'S sc:eepled. All orller. &dod n oo handling . P!ea$fl a llOw 4-6 Wftk. tor <JI!l1W!f)' Questoons rega'd'ng yQUf orOlf'l' Please wrot" 10
Cust_ ServICe.t the a\loIIe _en lPnces subtect to change on bOOl\S noI pubI,shed by 73 Mag.u,neJ

'------ FOR TOLL FREE ORDERING CALL 1-800-258-5473----../



TIL COOKBOO K- by Don Lancaster , Expl.ins * ha t
TIL is. ho* il * l,)I'k s . and now lo use it. D,scusses prac·
liCa l appl.cat,ons, such n • d igilal counter and d is
pl.y ayllem. e...""ta coun ler , eieclton,c stopw.tch.
C1igilal vollme le. and a dig ila l tac h ometer
BI<I063 S95O "

CMOS COOKBOOK - by Don L.tIC.sle•. Detaols lhe
aPPllc.'1On 01 CMOS. tl'>e 10* power Iogte la m,ty
su,table lor moll .ppllc.tio<ls p'esent ly dom"'ated by
TIL. Required read 'ng lor ......')1 ..." OuS d'g,t.1 ...
penmenter! 8 K1 011 $10.50 ."

..
, ..._.-

COOK BOOKS

T he r..-M"lfot ,,'

-Ham " RadIO

THE WELL
EQUIPPED

HAM SHACK

TVT COOKBOO K-by Don Lancaster. oeseoeee t he
use 01 • standard television rece..er as a miCrOP'O
cealO< CRT term,na l, Expl. ,ns.nd describes c ha rac ·
ter generaloon. CU' sor control and ,nterface ", Ion". ·
toon ,n typteal, e ..y·to-understand lancas'er lIyle
BK1CJl).- S9 1l!>'

PAACT1CAl. ANTENNAS FOft THE RADIO AMATEUR
- A manual dtsaaiDii og hOw tO tlQuip. ham . t.tlon w" "
• $I,Iitat>le ."t",,~ A wide r~ 01 antlllflNl lopi(;s,
5y$tetn$, ;and~ are presantell llmnu t!loll
r.-ser some lood for thoug" t . nd practocat O-.It. lOt eon
s lruction. Designed to .id t!loll . xpenencecl "*" .nd
novice as _ II. Only 8 K1015 $9,95,"

n DIPOLE AND LONG·WIRE ANTENNAS - Dr Edw.rd
M. Nol l W3FOJ . Th is 'S lhe Ii,.,conecnce 0 v'''u.'',
e...ery t, pe of wire . nt e nn. used by .m.teurs. Includes
dimen.ions, con ligu•• tion., .nd det.,led co ns l' uctiOtl
data Il,)I' 73 dille ren t an lenn. I, pes. Append,ces
desc"be Ihe conat.uct,on OII'lOfN bridg.S. I,na lu......
.nd d a ta on meaauring ,e son. nl IrllQue nc y. vetoeity
lactl,)l'. a nd s w<. 8 KtOl 6 15.50."

. ...LL ABOUT CUBIC...L QUAD ANTENN"'S (2nd edi·
1l0n)_BKII~'_Tha " CI. ..lc" o n Qusd d n illn ,
theory , con.tructlon. .nd oper.tion. Naw 2nd ed il,on
cont. ln s .... 1_ .nd mslching s,stams snd n. ...
d.t• . 15.95."

- ,------ _.
VHF ANTEHNA HAH0800K_ n.. __ VHF AII'_
H.nd~ deI.lI the theory. llnlgn. and construchon
of nUllOttida 0 1 dI ll.....' VHF atICl UI'1F ."ter>n.lS _. •
prac;l io:aI bOOk Wfill.., lor , ,,. .""-oe .",.11_ *"0
~k"iOJ in buIldIng, noI ' ull 01comple . loImulas lor the
c»aogneng'_, Packed w ,l n fabulOuS .",........ ptOteClS
'fOU can build. BK7J68 1.5.95."

a llEAM ANTENNA HAN0800K (H_ Sth tICl,lionl 
5 K1191_ Yagl De&m lheor)'. eonsl'l,I(:II0n . nd ('J' t'U ,ho n
lnlor"""hon on *". beams , SWR CuMtS and """Ict" ng
systems. A " musl'" 101 setoous OX"... C. 95"

• VHF HAHD800K FOR RADIO AMATEURS _ 8 M.1198
- Con' ia'ns ,nlormallOll on FM 11>eOty.~.. toon iIncl
eqUIpment, VHF a"''''''''''''''19''&'''' CORSuUCloon, sa lel·
lIle-H ,IE. and lIle _61 SOIl(j.state cut u" . Sll95 '

aTHE RADIO AMATEUR ANTENNA """.080011 _
81( 1199 _ "' 11 "bout '"'''. anten nas, beams. tune,s
baluns. coa • . ,.<:10;111, $WR and tow", . Clot. ' .<><.1 com
pm... ,nform,ltoon. $6.95 '

a SIMPLE, LOW·COST WIRE ANTENNAS FOR RADIO
AMATEUR S- BK12OO- AII new data and e...eryln,,'.g ~ou

wa nt to know about lo w,cost ,mu lt"~nd a nt e nnn , ,ne.
penSIve beams , " "w ,s ,Dle " an lennas 10 ' nams ,n
""tough"" loeahons. $O.~·

I V\I liD BooKSHoP
ANTENNA BOOKS-- --, -
C U B ICAL
QUAD--

• HOW TQ DEFEND YOURSELF ...O....NST RADAR _ BK1 201_ Dy Bruce F, Bog ner a nd James R Bodn. r, slaW)' er
a nd .adar expert. Th ia book gi....s you the .mmuni tion to ch.llenge the radar ".....idenc." th. 1 usu.lly le.ds to .
speed ing conviction , The major p.r' 01 the book oeteus t ne inner ,",o rkings 01 radar- you'll become mo'e otan e x·
perl tha n mosl police o ltlc:er••nd judgea, The rem.lnder 01 the book outlines ho ,", to delend yoursel l . g. inst a
speed ing ticket-the ObMNalions, measures and 'estlmony you muat obta in to de teod you'sell ,""tho ut Ine help ot
a la W)'IH . The pr ice i. a lot leaa th . n . line! $0,95"

MICROCOMPUTER

•

WORLD REPEATER ATLAS- Comple te ly upd.ted . 0_
230 pages 01 ,epe.ter Io s t,ngs a re ,"""oed by Iocalion
and IrfIQue-ncy. Mo re than 50maps pinpo,nt 2OJO ,epe,at
e ' loe . 'lOns th ,oughout the USA Fore ign Iosllngs ,n
clude Eu'ope, the Midd le E.st. Soutn " me<lCa . and
"" , oea S<l1l!> " BKnt5

;~6:.1t ~•..
, ~ t -f.t

THE MAGIC OF HAM RADlO - by Jer,OIdSwa nk W8HXR
beo,ns w,tn a br..,1h,atory of arnateu, ••dOO.nd 01Jerry.,
,nwol-..ernent ,n ,t P." 2 detatis m,any 01 ham radOO',
ee-oc momenta . HamdOm's close I..,S w,th I"" conf,·
nent 01Anla rctoea a'e the suf>tect of Pan 3. In Pan .. the
s" ."O" . nd humorous .ides 01 ham I,f. get lhefr Clue
And what of the futu'e' Pa" 5 peer,; ...10 the ClYsI~ ball
S<I~ " BK1312

BOOKS
TEXTEDIT_ ... Compla la Wl,)I'd Pror;:aaslng S1a lam In
killorm- by Irwin Ra ppa port. rEX TEOI1 Is a n Inexpen
sive wo rd p ro cessor that yo u can adapt to 'ult yo ur
needs, Irom ... rlt lng form le llera to I.rge t e~t a. il ia ,",rll·
ten In modules, so yo u can load and use only th o se po r·
tio na lhat you n.....:l. ltlCluded . re modules th a t perform
right justification, ASC II up per/lowarcase c;onver,lon,
o ne-key phr.se e nte , inl ' complete edl torl.1 functions,
and much more' lEXT OIT Is w" lIe n In TRS«>" DiSk
BASIC, and the modules a ' e documented In the
au thor's a d m irably cle • • tul o ri. l ...rltlng at\le. Not only
doeal rw,n Ra p pa port e 'pl.in I>Ow 10 use T XIEDlT;....
.Iao explains progr.mmlng techniques implemented
In the system, TEXTEOI1 is an Ine opensive wo rd p.o
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ELEMENT l-CROSSWORD PUZZLE
(Illust ration 1)

This month's co lumn is all about ham radio's golden years. I hope
you 'll f ind a question or two about your era.

tttuetre tion 1.
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LAMCEIONTANLA
HTAIKHTI

L1 NLCQS
SNEOGT

ELEMENT 4-SCRAMBLED WORDS

Unscramble these names of 1950s ham equipment manu
fac turers.
SNOHJNQ
NORAS

THE ANSWERS

Element 1:
See Illustration 1A.

Element 2:
1-3 That Lee. What a wit.
2-2 The only problem was, the broadca st proclaimed Charles

True False

ELEMENT 3-TRUE·FALSE

1. Lightning bo lt s
2. Smoke
3. Radios
4. Money

4) Whi ch yea r saw the introduction of the Hatucratters SX·71?
1.1920
2. 1934
3. 1950
4. 1958

5) In the Introduction, I mentioned New York's " rad io row." What
stands on this site today?

1. The new Mad ison Square Garden
2. The Metropolitan Opera House
3. Shea Stadium
4. The Wor ld Trade Center

1) Howard Hughes was a ham.
2) The man who played Andy, on radio's

" Amos 'n' Andy," was a ham.
3) The Conditional c lass license was

phased out beginning In 1976.
4) In 1951, the US government forbade the

ARRL to send Its publications to the
Soviet Union .

5) In ue advertisements for the KW5-1 ,
Collins c laimed that SSB signals were
" distortion free ."

6) The 1947 WARC was held in New
Jersey .

7) N ovi ces have ne ver had phone
pr ivileges.

8) The Heath Company got its start with
-buuc-them -ycurseu'' airplane kit s.

9) NBVM was a popular operating mode in
the 193Os.

10) A " Model 15" was a type o f SSTV gear.

ELEMENT 2- MULTIPLE CHOICE

1) In 1958, Lee De Forest was asked by a reporter what would have
been his reaction If t ransistors had suddenly been developed during
the early years of the century. What did De Forest reply?

1. " I wou ld have fa inted."
2. " I wou ld have invented the printed c ircuit

board."
3. " I m ight never have invented the aumon.'
4. "Weren't they?"

2) What news did thousands of amateurs hear over their wireless
sets on the night of November 8, 19161

1. News o f the format ion 01 the ARRL
2. The f irst election night broadcast
3. News of the sinking o f the Titanic
4. Word 01 the first t ransatlantic aso

3) Remem ber those Fort Orange Radio ads that appeared In OST
in the 195Os? In the ad, what was Ilying out the end of Uncle
Dave's cigar?

3) No danger
4) Morse greeting (abbr. )
5) A satelHte signal path
6) Bug maker
8) Old modulation (abbr.)

10) Signal way
11) Operates
13) Spark discharge
15) Ireland prefiX
16) Morse slash
18) Contest oouere-ccov
19) Finland prefix
20) Japan prefix
22) New electronics type (abbr.)
24) Transceiver
25) Morse double dash

John Edwards KI2U
78-56 86th Street
Glendale NY 11385

FUN!

Across

1) Old top ticket
7) Iran prefix
9) A tradit ional ham

12) A Zapp. tor instance
14) Big time for trat trc
16) Not ec (abbr.)
17) First tube
21) VHF rice container
23) Slang for 17 across
26) Ice land prefix
27) Amateur pract ice

Down

1) Commission before the FCC
(2 word s)

2) Plate current (abbr.)

HAM RADIO'S GOLDEN YEARS

Whe n were ham rad io's golden years? It probably all depends on
when you urst entered the hobby. My golden years were the 1960s:
Benlon Harbor lunch boxes, Allied catalogues, New York's radio row
and the introduction of transistors. For others, the 60s may have
meant incentive licensing, a declining ham populat ion, and the first
CBers hitting our bands. For me, however. those years will always be
the sweetest.



Evans Hughes- instead of Woodrow Wilson-as the winner. Oh,
well -guess they had to wait for the invent ion of the computer.
3- 1 Forming the phrase " call ing ca. " Love them rf cigars .
4-3 A staple for many Novices in the 1960s.
5-4 And I still feel bitter.

Element 3:
1- True. Yes, indeed. His call was 5CY.
2- False. Freeman Gosden, " Amos," was the ham.
3-True. To the dismay of cheats everywhere.
4-True. Wouldn 't want the Aussk ies to get any o f the league's
precious secrets, would you?
5-True. No consumer advocates back then .
6- True. At lantic City, to be precise.
7-False. They must have had the privileges back in the 1960s,or a
lot of my fr iends were breaking the taw.
8-True. Troub leshoot ing sect ion: Plane f lies backwards. Check
motor polarity.
9-False. Baldwin 's fo lly.
to- False. Belter check " AnY l oop."

Element 4:
JOHNSON, SONAA, COLLINS, GONSEl, NATIONAL, HEATHKIT,
ELMAC.

F I
E P

tnus tre tton lA.

V
I

SCORING

Element 1:
Twenty-f ive points tor the completed puzzle, or one-halt point for
each question correctly answered .

Element 2:
Five points for each correct answer.

Element 3:
Two and one-hall point s for each correct answer.

Element 4:
Three and one-hal f points for each correc t answer.

How's your memory?
1-20 points -Erased

21-40 po ints-Faulty
41-60 po ints -16K
61-80 points-Sharp

81-100 + points-Golden Oldies!

FUN ! MAILBOX

I feel I must point out an error in the True-False sec tion o f the May
column. The Hazel episode that dealt with TVI showed a pretty good
example of misunderstanding and jumping to conclusions. Mr. Bax
ter thought his TVI was caused by the ham-because his son was
visi ting the neighbor ham at the same t ime. Mr. Baxter also injured
his back playing golf and was using a heating pad while he was try
ing to watch TV. At the end of the program an engineer from the elec
tric company tracked down the TVI with an RDF unit. The heating
pad had a bad thermostat and this was the cause.

Daniell. Qu igg W04IRK
lexington KY

You're absolutely correct. I 'd like to say that I slipped in that
question just to keep my readers on their toes, but I didn 't.
I goofed. For penance, I had myself strapped into a chair and
forced to watch that episode 50 times on my VCR. As Hazel would
say, "What a doozey!"-J. E

READER'S CORNER

Well , I finally got around to checking the responses to February's
Reader 's Corner. The Magic Square's solut ion , not surprisingly , is
" 73." The fo llowing readers correctly guessed the answer: Frank
wetcneus WB1 CSE, Dick Milewski N2ABA, Edward Baker N3ClP,
J im Higgens KB3PU, Bernie lavezza N4FOC, Jim Morris WA6KGB,
David Fox KA8CXO, John Hufschrmd Kt9J, Dave Karr KA9FUR,
Wayne Schuler AI9Q, t. Zender W9IQK, and Jerry Moore WIlHMA.

l ate arrival: Found one solution to January's OX puzzle-
J. Edgar McDermott AH2K.

LETTERS
RIGHT ON, WAYNE!'---__I

I have always wanted to drop
you a line; renewal t ime seems
to oe a good time to do so. I have
been following your arti cles,
magazines, and other achieve
ments since I was fi rst licensed
in 1959. You have not always
been in the forefront o f popular
ity, but you have usually been
" right ," and I have enjoyed all o f
it. I am a member o f the ARRL
and therefore feel that I am en
t itled to say whatever I wish. All
organizations I have ever been
associated with have benefited
hom criticism, and the ARRl
should be no exception. I
sometimes t ire of those who at-

I
down and correct a beginner' S
mistakes. (Is letting him deve lop
into a lid doing him a favor?
Viva OlF!)

Larry Gotts WA3U KC
Pleasant Mount PA

P.S. I'd sure like to catch you on
the air, or for an eyeball some
t ime, Wayne. We'd ha ve a lot to
rag chew about!

Larry, you 're right about ge tting
teenagers in terested. If they
don 't see amateur radio work
ing, how can they get in terested
in it? Look for me around the
fow end of 20m phone. That's
where I hang out when I get
on.-Wayne.

sc ience c lasses and public
places; o ffering c lasses in ham
rad io for beg inners fNA3WKA
and I have had several suc
cessful " graduates"); and f inal
ly just showing ourselves in a
good light a ll the way around.
And, 0 1 course, once the spark
takes, it must be kindled with
good examples from the old
timers. One of the reasons for
some of the bad operating prac
tices today Is that the old-timers
can't or won 't put their feet

VIVA "QlF, OM"

I've been rece iving 73 for 3
months now. So far, so good. I'm
su rprised to see someone
agrees wi th my philosophies so
extensively. Keep up the good
work.

As far as gett ing more young
sters into ham radio goes, I think
the key is reaching ou t more on
their level : demonstrations in

1 1
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Mike Davis K4WYC
Durham NC

tack you or 73 Magazine be
cause you choose to change.

Change is usually for the eet
ter. I joined the ranks of arne
teurs in the middle of the furo r
over AM vs. SSB, a change for
the better. The same happened
on 6 and 2 meters. where I
worked AM. Now we have a nice
proliferation of repeaters. I re
member the huge rock-mounted
transmitters and now you could
hold the modern equ ivalent in
one hand. Drive on, wayne!
There are many loyal supporters
in your "silent majority." You do
grace the bands wit h your
presence, and it is a pleasure to
work you.

Alter yea rs of being interest
ed in ham radio from afar, last
year I got with it and got my li ·
cense. I find the technology fas
cinating, but it wasn't long until I
became disenchanted with the
con tent of the asos on the air.
Banal ramblings which go on
and on and on yet say noth
ing .. . excruciatingly redundant
call sign exchanges with every
transmission ... and, of course,
the very prevalent " CB syn
drome," which manifests its
presence with seeming ly uncon
t ro ll ab le overmodulat ion and
heavy breathing in the mike.
Idiots. I though t that there was
intell igent life on the ham
bands. There are exceptions, of
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By go lly, Mike. it has been a long
time. Yep, I generated a lo t of un
fans when I pushed for side
band. More when I pushed for
solid sta te in the 60s. Then a
who le new bunch hated me
when I pushed for FM and re
peaters on VHF. I don 't seem to
be able to shut up and leave
things alone. Oh, I grumb le and
beef when the FCC does some-
thing silly or bad for us ditto
when the ARRL does it or
Bash. But you know, there are a
lot of hams ... a whole lot . . .
who agree about the FCC, agree
about Ba sh ... and then get
lurious when I mention the
ARRL. No, you can 't be honest
about them or try to put 'em in to
perspective. It's like religion and
politics, a matterof emotion and
to hell with facts. Guess I 'll
never learn to keep my mouth
shut or my typewriter turned 01/.
Thanks for stick ing with me for
so long, Mike.-Wayne .

RAG·CHEW AWARDS
L...---__II

So, what is this pierc ing ctan
ty I propose to o ffer about ema
teur rad io? First, that I li ke it very
much. The log ic of the licen sing
program (learn and work code
as a Novice; upgrade for aocn
trona! priVileges) seems too deli
c ious to have been government·
produced. And the things you
hear about meeting great pe0

ere on the air are really true.

But I am dumbfou nded at the
customer relations to be found
in a radio store. Passing the
FCC tests Is a minor part of
becoming a ham. The big thing
to learn Is how to get along with
the omniscient, crotchety peo
ple who sell the radios.

Perhaps I can never achieve
the stature 0 1 these Ancient
Icons, but, boy, I really tire of the
idiot t reatment. And if I am not
received as an imbecile, I am
labeled an intruder wan tonly In·
vading the A.I.'s busy-work-de
straying thoughts of dreadful
complexity.

I really feel that a person us
ing the simplest sa les technique
(be cheerf ul, knowledgeable,
helpful) could walk off with the
business.

These observat ions don 't
emanate from just one store.
They include everybody. Wayne,
you have sagely sai d t hat
amateur rad io need s new blood.
I think the first new blood to hit
the sales end of hamming will
blow the curmudgeon contln
gent right out of the water. I
would not weep.

But I love the rest 01it . I really
do. I guess that's really why I
wrote th is letter.

R. J. Richardson KA6RJJ
Burbank CA

Hey, is R. J. right about th is? I
have been so well received in the
ham stores I've vis ited that I am
not a good jUdge of what the
newcomer faces. How about
some letters trom readers which
might help ham dea lers under
stand what is go ing on ... and
how to fix it?- Wayne.

Alter having read and appreci
ated your ed itorials for several
years, two ideas come to mind
for your or anyone's considera
tion .

First 011, why doesn't some
one establish an award for OX
rag chewing? I can't do it my
self. Say the minimum qualitlca-

Alan P. Biddie WA4SCA
Huntsville AL

FIRST-ClASS TAPES

I passed my amateur Extra ex
am last week in At lanta and
would like to extend my thanks
for your urst-c tass code practice
tapes. My only complaint is that
the text proved to be so much
easier than the random groups
on the tape that I could have
gone a couple o f weeks earner !
Hi.

L...---__I

Severat of the members are still
operating.

I will be writ ing to the Associ
ation to tell them all about the
article. I thank you for helping
me to contact the people men
tioned in the articl e.

Ursula M. Sadler
Montsenat, West Indies

I

In telligen t life on the ham
bands? Surely you are jesting!
No, as a matter of lact, though it
is hidden from casual detection,
it is there. But I have some bad
news for you..• it will rarely
show its head. The fact is tha t
before you wiff discover intelll·
gence, you have to exhibit i t. I
realize that this is a painful fact
to lace. Keith, I 've been nem
ming for a long time now and I
manage to l ind interesting peo
p le to ta lk wi th . Often. Oh, I
agree that there are some hams
who are almost without redeem
ing qualities. There are some
who are so afraid of talking that
the best you can ge t is an snten
na discussion, which is no t one
01 my favorite topics. Keith . . . if
you look hard and work out ways
of getting through the layer of
insulation, you'll find absolutely
fascinating people who will en
joy talking with you. There are a
thousand things I enjoy ta lking
about. I give hints about some of
them in my editorials. I'm alive
with in formation, idea s, inter
esting experien ces ... and yet
hundreds ... perhaps thou·
sands . . . of hams have contact
ed me without ever giving either
of us a chance to enjoy the con
tact. Thous ands ha ve contac ted
me and had a contact to remem·
ber. U's a ll in you, Keith, not
uS.-Wayne.

course, but it seems like hardly
anyone wants to discuss any·
thing of any consequence. Has
it always been like this?

Keith Orosz N6FQE
Seal Beach CA

Sure, Alan, you could have gone
earlier. . . but I wanted you to be
so good at the code that you
would not freeze up when faced
wi th the test. By making you
able to copy far faster than
needed, you probably found
yourself feeling confident when
the co de test s tarted... and
able to go right on through it
with no problem. Remember
that with the old-style code test,
you had to copy only one minute
solid of that tes t, but with the
ne w one if you don 't get the
whole tes t solid, you can get
tripped up by one of the oues
tions. No, you want to have that
code sound slow when you sit
down to copy it and tha t 's wha t
my tape does for you.-Wayne.

I MORE ABOUT CHARLIE I I I
CRANKY CURMUDGEONS?

Upon returning from a meet-
ing of the Montserrat Amateur As a new ham, here are a few
Rad io Society last n ight, I observations on th is wonderful
opened your magazine (which wor ld of amateur radio. But first:
had been given to me that day) I am retired, having been a pro
and I found your article " Mes- fessional pilot and a business-
sages from Stat ion Charlie." man for, well, a long time.

During the war, I was a mem- I received my Novice license
ber of the Women's Transport in November, 1981, my Tecnni-
Service, F.A.N.Y., and I was eta- ctan this past February, and
troneo both at the camp shown plan the General soon. Ham
in the photograph and a lso at radio was a natural selection
another nearby station. I was a since my fascination with etec
w.r. operator. I was able to tronic things began wi th watch
recognize the faces in the pic- Ing the old Collins ai rborne
ture, but unfortunately I was un- transceivers whir and grind to
able to put names to the faces. produce some new frequency

It may interest you to know that would let you talk to where
that the Special Forces Assocta- you were going. That was espe
tron Signals Section is still very crenv nice if you had been fly ing
much a group, having a newstet - over water lor about 8 hours. But
ter published every four months enough of that or sho rtly I' ll be
and meetings twice yearly. talking Ford rn-motcrs.

IDIOTS?I



take the Bash Test pass. But 2
days alter the test, they couldn't
answer one simple question on
theory .

What we need is a way to get
young people interes ted.

I am willing to give free code
lessons and simpl e theory to
an yone in my area.

II other hams would do th is, I
am sure it wou ld work. Keep the
CW.

R. Spencer KA1CEV
Franklin MA

So the whole thing is 8 can to
sell magazines, eh? You sure
afe a nasty one, Spencef. And
wi th HTs costing a couple hun
dred aouers. I'm not as con
vinced as you about money be
ing any serious pfoblem. In deed,
i t has been my experience that
kids seem to have little trouble
getting the money they need for
dfugs and cars, so pefhaps ham
geaf would not be that difficult if
they were taterestea. My high
school tntorments afe adamant
when they say that It Is the code
which is turn ing th e kids ott.
They want 10 kn ow why they
should learn the code to ooease
phone, RTTY, slow scan, and so
on. I don 't have a faliona l an
swef tor them. And I note that
the FCC seems to be going in
the same direction, with a drop
p ing 01the code requifement tar
the Tech ticket a good bet. By
the way, Spencer, a couple of
companies did put ou t low
cost tow-band rigs and no one
would buy them.- Wayne.

YES TO COOE

avail abl e to me at VHF and
above.

Once again, Wayne, keep rat
tling the cage, and let's both
hope the Amateur Radio service
lasts long enough lor the old
blood to pass on and the newer
aspirations 01 innovallon come
into control to " pressure" the
FCC into awaken ing.

John E, Allgaier, Jr.
Kal amazoo MI

I think you are wrong about a
code-free test for a ham t icket.

I am 75 years o ld and I passed
the code test 3 yea rs ago wit h no
problem. The main reason you
wan t to get more hams on the air
is to sell more of your maga
zines and books.

The biggest reason why more
people don 't go ham, is the cos t.

Instead of all the adds lor TV
satell ite material, print more
pl ans lor low-cost transm itters
and receivers for beginners.

I have had a lot of young ceo
ple ta lk to me about ham rad io
and when you tell them what it
costs to start, they lose interest.

I have contacted most 01 the
European countries with only 30
Walts output.

I am sure some o f the com
panies could put out low-pric ed
sets lor people who can't afford
$700 to $2,000.

Yes , most 0 1 the people who

a cooler lor the beer. I' ll hang
some gauges on it and be pre
pared for the next emergency .

Chris Creasy III WB 3AAM
Catawlsu PA

BANGING CODE I I I
First off - keep g unn ing! .....J

Amateur rad io needs awaken ing
if irs to continue as a living,
growing service.

Chris, f used to have an award
lor long·winded lolk like me. It
was the Real Rag Chewers Club
(RRCC) and one had to talk with
a s tation lor at least six hours to
get the award. Several hundred
were awsrded.-Wayne.

I agree wi th you about the re
laxed technical standards need
ed for a given li cense. I am not a
ham-I have an A.A.S. in elec
tronics and am taking a General
class study c lass that the Kala
mazoo amateur c lub offers. I
was totally su rprised at how lit
t le I had to know about electron
ics to pass a test! The code
should be an added privilege
(f requencies wI license grade)
not a requirement for a license.
Most newer hams are more in
terested in interfacing a com
puter to their rigs, ATV, m icro
waves, etc.. than bang ing code.
I'm having trou ble learning the
code and may have to settle for
a Technician's license, wh ich
would be OK since my main in
terest is with the possibilities

I

tions to be a half-hour a s o on
phone o r SSTV o r uttee n
minutes on CW or RnY with
one ham from each o f 100 coun
tries. Add itional endorsements
could be lor conversing with a
second ham in each of the same
100 countries or for each o f the
100 asos to be in the OX ham's
native tongue. The certi ficate
awarded should be suitable for
the effort involved; 25-50 hours
as a minimum amount of time
requires brass p laques o n
walnut or simil ar cetrucates.

So maybe I' ll buy a big, ugly,
military surp lus chassis and
stuff it with a a-meter rig, power
supply, thermos for coffee, and

Second, I strong ly suspect
that there is a huge demand for
rad ios with an amateur acpeer
aoce, especially in the a-meter
FM field. By amateur appear
ance, I mean big, bU lky, ugly
boat anchors with a myriad of
gauges, knobs, levers, handles,
and hasps rather than miracu
lous, neat l itt le uni ts which
could fit in a sh irt pocket. I find
nothing wrong with the neat
units on the market, but aorne
how I th ink that non -hams ex
pect us to show up with boat an
chors. Recently , at an emergen
cy comm unica tions center,
after just seeing the neat little
bo xes, a person in control re
ferred to the hams in attendance
as a grou p o f c aers. Major
bloodshed was avert ed only by
hero ic efforts.

CONTESTS CALENDAR
Robert Bakef WB2GFE
15 Windsor Dr.
Atco NJ 08004

NEW JERSEY aso PARTY
2000 GMT August 14 10

0700 GMT August l S
1300 GMT August 15 to

0200 GMT August 16

The Englewood ARA invites
all amateurs worldwide to par
ticipate in the 23rd annual NJ
a s o Party. Phone and CW are
considered the same contest. A
staucn may be con tacted once
on each band. Phone and CW
are cons id e red se p ar a te
" bands," but CW contac ts may
not be made in phone band seg·
ments. NJ stat ions may work

other NJ stations. and NJ sta
tions are requested to iden l if y
themselves as " OE NJ " .

EXCHANGE:

aso number, RS(T), and
ARRL sec t ion, country, or NJ
cou nty.

FREQUENCIES:

1810, 3535. 3900, 7035, 7135,
7235 , 14035, 14280, 2 1100,
21 355, 28100, and 28610. Sug
gest phone activity on the even
hours; 15 meters on the odd
hours (1500 to 21 00 GMn ; 160
meters at 0500 GMT.

SCORING:

Out-of-state stations mu ltiply

Aug 1-t
Aug 14-15
A"lI 14-1'
A"lI21 ·Z2
AlOg 21·22
Aug 21-29
Aug 2'-29
Sep 11 ·12
5ep 11-1 2
Sep 11·12
Sep 1a·1'
Sep 11-20
OC1 2·3
OCII6-11
Ocl l6-11
Oct 11-11
Nov 1-1
Nov I ).U
Nov 20-21.....
O<tc 11·12.....
Jan a
Jan'
Jan 1$.1'

AAAL UHF Conl..l
European DX Conl..I- CW
N_ J .....y esc Party
SAATG Worldwide ATTY Conte.1
A5 " agal;ne FSTV UHF Conlest
Occupation Con lest
Ohio esc Party
ARRL VHF esc Party
European OX Contee l_Pho ne
Crey Velley AS SWL Conlest
New Mex ico eso Party
Washlnglon Sla la OSO Perty
Cai llomia OSC Party
ARCI ORP CW QSO Party
Penn.ylYanla OSC Party
BCOA Jambol u on-l....Alr
AAAL S..-pslakas_CW
European ox ConI..I_RTTY
AAAL SWMp.lakas_Pl'Ionot
AAAL IID-M.t« Conlesl
AAAL 1().M.ler Con,••1

CAAF canada Conies'
13 "agal;... "O-M.ler WDtkl 55B Champlonshlp
13 ....gazln. 8O- Mel« WDtkl ssa Champlon"hlp
13 Magazin. llG-Mete' WOfld 5SB Champlon"hlp
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RESULTS

MUL TI-OPERATOR:

W8NGO Ml 273,900
W.CN KY 238,950
Ak 2E NY 224,750
k 9ZUH IN 213.280
k9YUG IL 152,400
«szx IL 130.580

FUll del.lI••nd lin.1~ will be ,..tutl'd in • 'ul~ i.._ 01 73. W-'I ......
1.000 . 1.11on. compel-.;!_the tlnl ..... EVER!

••pon_-.;! by 73 M'9Wn.

CI.lmltd.....
371,sao

ase.""= ...
315.315

"',.,
234.21.0
230.895
184,870
189.800
189.650
1&.4.81.0
180.i50
147.800

"....
138,320
135,810
135.no
135,680
130,11.0
120.725
1111,810
117,720
111.805
109.080.....,
104.Ull."'...
101,100
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3RD ANNUAL 180- METER SSB CONTEST"
(CI.l m-.;! Scor•• 0 ••, 100,000)

W9RE
W8LRL
WB3GCG
WBaJBM
W1CFll
W06CR Y
WB'CMM
KJ9 D
KC8P
NSIJ
NBATR
K90LL
WoeM.....
KB8HW
H.c.
W3BG N
W9 DUB
KC40V
K1MNS
K1LPS
W4TMR
KA7BTO
K'STI
W.Vkk
W2FJ
N7DF
N.IN

SINGLE OPERATORS:
C. II.lgn

,.. ,dGEA RVA Kf
o~· . . ,< . - IlULLETIN-

NEWSLETTER CO NTEST WINNER

For more than 22 veers.tne GEARVAKf Bulletin has infllcted
its own peculiar brand 01 madness on the world of amateur
radio newsletter publishing. It's time the Bulletin received rec
ognition IOf its many journalistic acmevements.

Founded sometime in the murky past by the very distin
guished Dr. Felix A. Onehundredton, GEARVAKf is more prop
erly known as the Greater Enon AmateuRad ioVent lon And
Kite fly (the " I" is silent). Depending solely on reader contribu
tions, this august society produces one ancl sometimes two
issues of it s amusing Bulletin each year.

The GEARVAKf Bulletin strives to cover stories which are
overlooked or ignored by traditional amateur journals. Two
years ago, tor instance, the Bulletin broke the exclusive story of
the raging lire that nearly destroyed the 2O-meter band. A
tcuow-co article detailed FCC plans to Install a sprinkler
system to guard agalnst luture conflagrations.

Strong technical content is a hallmark of the GEARVAKf
Bulletin. The newsletter has published pioneering articles on
such diverse subjects as the Explocling Rat Amplifier and the
early closing at the 10- and te-meter bands due to FCC budget
cu ts. The exploits of researchers such as Dr. Phugoid G. Dutch
roll keep GEARVAKf at the cutting edge of technology.

The Bulletin frequently publishes the resul ts of GEARVAKI
member polls, which are conducted by the GEARVAKf Public
Opinion Subcommittee. Members were asked recently, " How
do you feel about current issues?" Fully 84% voted " no," with
11 % "yes" and 5% " undecided" about current issues. That
says it all.

For wackiness above and beyond the call of duty, editor/ring
leader K80MZ and his cronies deserve heartiest applause. Con
gratulations to our newsletter of the month, the GEARVAKf
Bulletin.-WBBBTH.

the nu mber of complete coo
ta ct s w ith NJ stations by the
number of NJ counties worked
(2 1 ma ximum). NJ s t ations
count 1 poi nt per WIKNENO
aso and 3 points per OX aso.
Multiply total aso points by the
number 01 AARL sect ions (in
c lud ing NNJ and SNJ; maxi
mum: 74). KP4, KH6, KL7 , etc .,
count as a-oofnt OX contact s
and as section multipliers.

AWARDS:

certif icates will be awarded
to the first -place stati on in each
NJ county, ARRL sect ion, and
country. In addition, a second
place cert if icate will be awarded
when 4 or more logs are received.
No vi ce and Tech nic ian cer.
uucatee will a lso be awarded.

ENTRIES:

Logs must show date/time in
GMT, band, and emission. Logs
must be received no t later than
September 11th . The fi rst con
ta ct for each c laimed mu ltiplier
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must be indicated and num.
bered and a check list of con
tacts and mult ipliers should be
included. Mu lti-operator eta
nons should be noted and calls
o f participating operators listed.
Logs and comments should be
sent to: Englewood Amateur Ra
dio Assoc., Inc., Post Office Box
528, Eng lewood NJ 07631-{)528.

A "10 size SASE should be in·
eluded for re su lt s . Stat ion s
planning act ive participat ion in
NJ are requested to advise the
EAAA by Augu st t st of their in
tentions so that they can plan
for ful l coverage from all coun
ties. Por table and mobile opera.
tton is encouraged.

EUROPEAN OX
CQNTEST-CW

Starts: ooסס GMT August 14
Ends: 2400 GMT August 15

Sponsored by th e Deut sch er
Amateur Radio Club (DARC).
Only 36 hours of operation out

of the ea-hour period are permit
ted for smcte-operatcr stations.
The 12 hours of non-operation
may be taken in not more than
three periods at any t ime during
the contest. Operating c lasses
include: sing le-operator, all
band and mult i-operator , single
transmitter. Multi·operator ,
single·transmi tter stations are
only allowed to change band
one t ime within a ts-mtnute
period, except lor making a new
multiplier . Use a ll amateur
bands from 3.5 through 28 MHz.
A contest aso can only be
established between a non
European and a European sta
tion. Each station can be
worked only once per band.

EXCHANGE:

Exchange the usual si x-digit
number consist ing o f RST and
progressive aso number start
ing with 001.

SCORING:

Each aso counts 1 point.
Each a TC (given or received)
counts 1 point. The multiplier for

non-European station s Is deter
mined by the number of Euro
pean co untries worked on each
band. Europeans will use the
last ARRL countries list. In addi
t ion, each call area in the tonow
ing count ries will be considered
a mult iplier: JA, PY, VE, VO, VK,
W /K , ZL, ZS, UA9/UA0. The
multiplier on 3.5 MHz may be
multiplied by 4, on 4 MHz by 3,
and on 14 through 28 MHz by 2.
The final score is the total aso
points plus aTC points multi
plied by the sum total multipliers.

QTC TRAFFI C:

Additional point c redit can be
realized by making use of the
aTC traffic feature. A a TC is a
report of a conf irmed a so that
has taken place earli er In the
contest and is later sent back to
a European station. It can only
be sent from a non-European
station to a European stat ion.
The general Idea is that after a
number of European stat ions
have been worked, a list of these
stat ions can be reported back
during a aso with another sta-
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aSL OF THE MONTH: WB2JKJ

Joe Fairc lough WB2JKJ had this to say:
I am a Junior High SChOOl English teacher and have been since

1968. I have been an amateur operator since 1962.
Alter several years of using the conventional method s 01teach ing

English and finding they simply do not work on the 7th and 8th
graders I'm dealing wi th, I decided it was t ime lor a change. There
had to be a better way. If a child is interested and wants to be in
school, he will learn.

Wit h the idea of creating interest and exci temen t,l took the stan
dard English cu rriculum and revised it all arou nd ham radio. Very
bas ica lly and briefly, this is what I developed:
1. Teach the children Morse at the beginning of the term and
get them to a point at which they can copy their spelling and
vocabulary in CWo
2. Use- the Novice handbOok as the c lass textbook. Diagram its sen
tences, examine its parts of speech, etc.
3. Read ing assignments trom 73, OST, CO, and any other sun.
able publicat ions.

Our program receives no funds from any government agency or
even the school itself. We are totally een.su coortrnq. All ou r equip
ment was purchased from the tund-rarslnq effort s of the students
and myself. Even down to the postage, it's all done by the kids. It's
very di fficul t to survive this way, but it makes lor a great spirit of
everyone pulling together, and besides, hams are great people and
without them, th is wcukfn't be possible.

So listen lor us on 15. We'll be lis tening for you.

1932 SSTV CONT EST RESULTS

Ac;II.ity during Ih l. yee", SSTV c:onlul w. ...1.1I..ly m ild , bt!1 1t>e<.w• •• In·
dlr;:.llon. 01 .ldIG",'husium .nd '"'PI• ...,. by .m.,...... on '''' bind• . Slow·
IC• ...-s .... notlld on _., HF bind• • m.ny ••c;h.ng1no '.-por1s wi. C;0I0r
.., Ihln b1Kk·.nd-whlll SSTV. Quill ott.... WI .Iso notlaocl conl.1I K11'1l1y
g1 ng w.y 10 gIftIF"-WlI_' SSTV..,.... Ind ",,-I ••cha..... a ...l! II IUI;h ....

I , s .re .pa 1Id . nd • V""'" .ttlludl olllilnd.hlp dI.sIopIId, • worthwhlls
purpo.. l. oell lI",y --..d. DK 'Ign.l. pourIId 1nl0lM US on bolh 10 Ind 20 .....
I... during It•• eont.., ·. morn l"", ","ads, .nc1 'e.ln d u,I"lIII•• lUI hours 01
..c;h d.y' . opa..l lon.

W. ·•• 'eul.1d requesls 10' sh ill ing Ihe SSTV eo... ,esl parlad lrom April 10
J.nu. ry 0 ' F.b,u.ry (It. c;lo.. pro_ lmlly 10 Olylo n In April c;r..t... " . I" in" on
c;onllll'''I. Whll' . you , opl...lo ...? Anolher It.m 01 11'01...11 C;OflI;Ims holdlne
Mcroub4lrod" SSTV Ktl"flIIH belwewl Adw.~ d ... .1'Id a_II d ...
SSTV... durIf>tJ 11M 1Ir11 15 mi.....l_ of -.:II con'"l hour. Let'. "-" your <>pin.
!oros .m- m.n or .... !hi Salurday SSTV ...1_.1'Id lOOn. Announc:_t
dllldli .... I 11M ...., conlHI _ nigh. Trulh lully, WI musllhow..-. conlHI
plrtlr;:lpa lloro, tJlroo. or 1M conlHI will be doornIId 10 I.HuII. W.t...... m.ny of
you oper.led, but ....... _ u-.1ogI?

Thl. yee", SSTV conlell wi w" Mih DI P 10 KC20. 01 B"dlsy Beech
NJ. Cong,, ' ulilions. Mlk. , . ...d joy your y ubscrlpt lon 10 73.

Thsnk. 10 .11 lor Ihe p.rtlc lp'"0r0, . nd w. look lorw.rd 10 you• • upport ....1
11m•. See you oro Ih. Selu,dl y SSTV nel (1800 UT C, 1",23(1 ItH_).

De. e lrog,e m KfTWJ
Ric herd " B,ootc." K.nd.1I W1JKF

RESULTS

AS MAGAZINE
FSTV UHF CONTEST

Starts: 1800 EDT August 20
Ends: 1800 EDl August 22

Over $750 worth of prizes will
be awarded In the 1982 AS
MagaZine North American FSTV
UHF Contest. This 48-hour ATV
contest is designed for the UHF
specialized co mmunicatio ns
operator to work as many FSTV
contac ts as possible with re
warding bonus mutttptiers and
additions for Quality picture
transmissions, OX distance ac
compli shments, and bands uti
lized. All ATV stations in the
Un it ed States, Canada, and
Mexico are elig ib le for entry.
Even stations without transmit
capabilit y can participate ut iliz
ing a secondary frequency for
voice confirmat ion of rece ived
video. Please note that dates
and times are in Eastern Day
light lime (EOn .

Portable , mobile, and air
mobile , et c .. co n t ac ts are
allowable as long as verification
of location and simplex trans
miss ion is used. Contacts via re
pealers or any type o f relaying
devi ce are prohibited. This is not
to discourage ATV repeater use,
but merely 10 establish operator
and station set t-accomonstr
menl. Secondary audio treqven
cies for signal coordination are
recommended, such as 146.43
MHz FM, 7.290 MHz, and 3.990
MHz. Any locall y-ut ilized sec
ondary voice frequency may
be used.

For a valid contact to occur ,
ver if ication must be established
by bOth the receiving and trans
mitt ing stat ions. This can be ac
complished by video return,
vo ice communicat ions, hard
copy photography, or fettered
aSL. Proof of contact to be In
cluded as logbook ent ry wi th re
quhed informat ion or enc losed
photographs to AS.

Con tacts must be made on
authorized ama teur bands and
with in power limitations as set
forth by the governing agency.
Transmiss ion o f TV signals In
recognized SSB, EME, FM, or
satell ite portions of the UHF
bands will not be recognized
and becomes grounds lor Im
mediate otsqueuttcancn of en
try . No stat ion may claim en
other stat ion more than one
t ime per band. Crossband con
t ac t s are en couraged and
authorized.

EUROPEAN COUNTRY LIST:

C31, err, CT2, DL, OM, EA,
EA6, EI, F, FC, G, GC Guer, GC
Jer, GO, GI, GM, GM Shetland,
GW, HA, HB9, HBQ, HV, I, IS, IT,
JW Bear, JW, JX,LA, LX,LZ, M1,
OE, OH, OHQ, QJlJ, OK, ON, OV,
OZ, PA, SM, 5 , SV, SV Crete, SV
Rhodes, SV Atnos. TA1 , UA1346,
UA2, UB5, UC2, UN1, U05, UP2,
UQ2, UR2, UA Franz Josef Land,
VO, YU, ZA, AB2, 3A, 4U1 . 9H 1.

ucn. An additional one-point
credi t can be claimed lor each
station reported.

AWARDS:

Certi ficates to the h ighest
scorer in each classi f ication in
each country, reasonable score
provided . Cont inental leaders
wi ll be honored wi th plaques.
Certificates will also be given
stations with at least half the
score of the continental leader
or wi th at leas t 250,000 points.
The minimum requirements lor
a cert if icate or a trophy are 100
asos or 10,000 points.

A OTC contains the time, call,
and OSO number of t he station
being reported , e.g ., 13001
DA1AA/134. This means that at
1300 GMT you worked DA1AA
and received number 134. A
OSO can be reported only once
and not back to the origi nating
sta tion. On ly a max imum 01 10
OlCs to a stat ion are permitted.
v ou may work the same station
several times to complete this
Quota, but only the original con
tact has cso-pcrnt value. Keep
a unilorm li st o f OTCs sent . OTC
317 indicates that th is is the 3rd
series of OlCs sent and that 7
OSOs are reported. Europeans
may keep the list 01 the rece ived
crceon a separate sheet if they
c learly indicate the station that
sent the OlCs.

ENTRIES:

Vi o la t ion of the ru le s ,
unsportsmanlike conduct, or
taking credit for excessive dupli
cate contacts will be deemed
eutucient cause for disquahttca
non. The decisions o f the Con
test Commi ttee are f inal. II is
suggested you use the log
sheets of the DARC or equtva
lent. Send a large SASE to get
the wanted number of logs and
summary sheets (40 aso s or
OTCs per sheet). SWLs apply
the rules according ly. Entries
should be sent no later than
September 15th to: OARC OX
AWARDS, PO Box 1328, 0-895
Kautbeuren, West Germany.
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DX Dis'"'eI Addrtion
(8... point 11m.. P·slgnal qu.lity m"lllpl.... pl"s OX points)
Noll: OIs1lnC. II;"red In mU...nd 'ounded 10 n....11 2Somll. m.fk.... Plus
2S poInll lor 2S mil... s.o poInls lor s.o mU... 1S poInlsfor 1S mU.., etc.

P/ctUf. Qu,m, Mulliplilfl
is poin l ti....1 P I l;n. 1qu.lity 1•••11

II lim' l 1 . P·O 10 P·l plCluri
Nol us. b le , 10lt In nOIIl , II m Ued uS,

B... llm.s 2 . P·2 plc luf.
P. ssabl. plclu r. , h igh no l.. le . el

Bue tl mel3 .P·3 plCtUf'
F'i f piCtUfl , notice.bl. noi..

B..e 11m.. 4 .p.• plc luf,
Good plclU"• • llghl nol...Islb le

Ba.. lim.. 5 . p. $ plc lu..
E.>"'".nl, clOMd circu it. no noi...Is lbl.

FSTV UHF CONTEST SCORING

ENTRIES:

The mailing deadline for log s
is Oct. tat. They are to be sent
to: Chris Robson KB3A, 6950
Kr-eider Rd., Fairview PA 16415.

EXCHANGE:

RS(T); occupation; and state,
province, or country. Please try
to keep occupations in general
fields such as eng ineer, tectml
clan, machinist, salesman, et c.

SCORING:

Count 1 point per OSO, with
multipliers determined by the
number of similar occupations
worked. One multiplier point is
given for every 3 similar occupa
tions. Fina l score is the product
o f the eso points times the to
tat multiplier.

OCCUPATION CONTEST
Starts: 1800 GMT August 28
Ends: 2400 GMT Augusl29

The Radio Association of Erie
PA is sponsoring their second
annual contest. The contest is
o pen to all amateur radio
operators.

AWARDS:

A plaque will be g iven to the
top-scoring station. Certificates
lor the top stations in each
state, province, and co untry.

FREQUENCIES:

CW-SO kHz from the bottom
of the ham bands. Phone-SO
kHz from the top o f the ham
bands. Repeater contacts are
not permitted.

from the club by sending an
SASE. Dupe sheets must be
completed for any stations with
more than 200 contacts. Some
form o f summary sheet showing
the scoring and usual s igned
declaration are also requested.
Send a large SASE for a copy of
the result s. Deadline lor logs is
Sept. 29th. All entries and re-

o

Quests for forms/logs should be
addressed to: The Cuyahog a
Falls ARC, PO Box 6, Cuyahoga
Fall s OH 44222.

HAM HELP

AWARDS:

Plaques to the top station in
Oh io and outside Ohio. Cert ifi
cates to the top station in each
ARRl section, Ohio county, and
DXec country. All awards will
be made out to the stat ion call
on the entry .

ENTRIES:

Each log must show the date/
time in GMT, band and mode,
and the complete exchange. A
copy o f the oltici al log sheet and
report ing form are avai lable

Score 2 points for each con
tact with an Ohio station. Con
tacts with a Falls member will
be worth 10 points and co ntacts
with W8VPV, the club stalion,
will co unt 25 points. Outside
Ohio, m ultiply your total QSO
points by the number of Ohio
counties worked on all bands.
Oh io stat ions will score 5 points
for out-of-state contacts pius
the member and c lub station
bonuses. Multiply your QSO
point total by the sum of coun
ties (max.: 88), ARRl sections
tmax.: 74), and DXCC co untries
on each band. Phone and CW
are considered two bands.

SCORING:

EXCHANGE:

RS(T) and ARRl sect ion,
DXCC country, or Ohio county.

OHIO QSO PARTY
Starts: 0000 GMT August 28
Ends: 2400 GMT August 29

Sponsored by the Cuyahoga
Falls Amateur Rad io Club, the
contest is open to all rad io
amateurs wor ldwide.

watch the bands or apply more
power to obtain a better-Quality
contact with higher points. Con
tinued Qual ity upgrades, tn
c luding color reception with
sound, enhance h igher point
totals. In case of better ccncf
nons further along in the con
test, previous c laimed contact s
may be erased and upgraded if
desi red.

SCORING:

All entries are encouraged to
send photos of sta tion opera
tion and contacts received which
will be returned by A5 Magazine.
Entries must be postmarked no
later than September ts t. allow
ing one week for lettered verifi
cations. All logs will be returned.
Please include AS A TV Maga
zine subscri pt ion expirat io n
date info rmation with your entry.

The base points awarded are
determined by the type and
streng th of s ignal received.
Many times on long distance
contacts or weak band conct
none, only the sync bar level is
seen, without a video picture. If
indeed verification can be ac
co mplished by both stat ions on
a secondary frequency ut ilizing
the "on-off" method with the
receiving station stating the ac
tual "on-ot t" reception test
signals, then low-level points
can be achieved. It is to the ad
vantage of both stations to

tlon. The highest-scoring North
American winner wi ll also re
ceive a wooden plaque engrav
ing with a large orthedon video
tube similar to the AS Magazine
Good Image award, along with
his photo in AS Magazine.

Cont.ct Type
1.w. y, .erUl'd Iync or . udlo to n. b" d is pl.y
2·w.y.•erifl.d sync Or eudio to n. b" d ispl. y
l ·w.y. ludlo l ound dllec ted o nly 'Iubc."i.. Of on·c."ler)
2·w.y. ludlo lound dll&C ted only jluburrlef Of on·c."ler)
1.w.y. • Ideo pictu.. tb&w) dllec ted
1.w.y. • Ideo pictuf.jb&w) detected with lound
2·w.y. • Ideo pictUf' tb&w) detected
2·••y. • lclIo pictUf.,b&w)6etecled wilh IOUnd
l ·••y. color pictUf' 6etecled
l ·w.y. color pictuf, .nd IOUnd detecled
2·••y. color pictuf. 6etecled
2·w.y. color pictuf. with lound

Poinl,,,
3

•
""..
ao......
os

Quality multipliers, DX dis
t ance addit ions, and band
usage multipliers wil l be used as
shown later. Standard air or road
maps may be used to deter mi ne
recorded distances. A c ircle
radius should be drawn from the
locat ion of the operating stat ion
with increments of 25 miles and
dots showing locations of sta
tions worked. The map used
must be submitted to the AS
Magazine co ntest ed itor along
with all log ent ry information.

Winners with th e highest
score in each US call area,
Canadian province, or Mexican
XE1 , XE2, or XE3 areas will
receive a free o ne-year subscrip
t ion to AS Magazine, a copy of
the new ATV book Everything
You Always Wa nted To Know
About ATV But Were Afraid To
Aslo: , and a gOld Specialized
Communications Achievement
Award cert ificate suitable for
framing. All ent ries, regard less
o f placement, will receive a gold
certi f icat e showing partlcipa-

Video pictures transmitted
must contain as a minimum the
station callsign and location
along with a signal report of the
video received. Standard " P"
signal reports will be used.

Band Used Mulliphlfs
( II... U....s p·,llln.1 muttipller pi US OX 11m.. b.nd used)
12'00 MHz . 11....ez
2300 MHz .. 11m.. 3
Hlllha. fflqu. nc l.. . Um.. 4

I would like 10 knOw if lhe SPNk......,Icr~
phone SMC24 11 •••llaDie lor 1"- "'en*ODd
TR-2400 2-met... HT Ifom • commercial di.
t,lbulor or .n Ind'vidual,

SIIplMn J . O'M.lley N2CLE
3SoS4 1611 51_

Flushing NY 11 358

I .m looII'nglor ....y ,nformation on the
Beodi. " ....1101\ COr1l. Model 2V13E 45Q.

MHz FIJI mobile flldlO_ par1lcularly the
m.nual and schem.I,C.

Mlchlll81low N18E E
Forty P1.ntatlon l

Cr.nlton RI 02920
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RAe MICROWAVE TELEVISION
The st~n(\<l'd RI' downcon.el1ef PoICk~ge shown ~txwe gt<eS 1011 a p'o.,. ~n"",,, dnign moo nled ,n ~ w'"lh9rtighl Inrennl lh~t

leill ufes low wInd luding and III' inltlllltllll

wnh Ill's~kaqe you are re.Jdy lor l'Iou's 01 "mil'", I"""'iI<I "'rert....""111 JuSl a,m lhe ~tl1enflij. <»nnecl (lIIIl 15 cable lfon> till!
anlem... to the power supplyand a second line lfOfll the POW'" supplyto your TV. alld you are on the aOf
All llowfla.weftef~ use lnIC'ost"p COflSlruct"", 101' long aIIll ,tlIi1ll1e ope''''''''' "low noose If'OC'owa.. 1Jf~,toe' IS used tor
pulI,ng ,n W\!dk SIIl"Iats. The ""*'1IlXlI'IWlf1$f at$O If\CIulle'$ a blOiCHland OUillUt ampl,Ioel malCflell to 15 OIIms noe RP II'Ollel IS lecom
meIIlled tor up to 15 ......s o.er a IIflOl 01 15 10 25 ......s. the RP + *"'C!I lias a lowe' noose atld.I'ogtlef lIo',n Rf """"toe, s1aQl! .
prlMlle-S belt", teitvlSlQl'l ,ece;'lI... . reese raoges lIIe necessa'''Y approxO'llo1le. as S1g t Sl'''''Il th IS ""y -SllflSlI,ve to hne 01 SIght
OOsl'UC1IQl'1S For If\ Slat~IQl'I S cr-er 25 ""Its . an RPC uM wInCh USl!$" Sl!\'Ia'lIle lint"' IS IIOlIIlallle llt II'Ollels are .""II/It" lor-...

I t
t ...

-",
K. & S. Enterprises

P.o. Box 741 , Mansfield , MA 02048

Prices incIudinoa UPS .... ip<l'>ltft1 ..... follows:

Model AP re<:ei_ packega_ __._$135
Model RP + __ packega__. ~SlSS

..._ RPe __ packega. 'I SS$119.95

TRAC·ONE + DELUXE
CMOS KEYER

Features: Model TE·t64

TRAC·ONECW
PROCESSOR

L (9131842-7745 1202 E. zsro Lawrence, Kansas 66044 J
--------

"On-The-Air"
• •
• •
• •
• •
I The Interfacet m

•
5ugg. price $189.95

•

Your personal computer becomes a complete CW I •
RTIY I ASCII send and receive terminal With The tnter
face linking It to your transceiver.

•

If you own an Apple II or Apple II PluS, Atarl400 or 800, •
TRS·80 Color computer, or VIC-20, The Interface will
put your computer "On-The-Alr".

•

SoftWare for each system features split screen dts- •
play, buffered kevnoarc, status display. and message
ports. Attach any Centronics compatible printer for

•

hard copy. SOftware is available, on diskette for the AP- •
pie and program boards for the others, at an additional
cost.

•

Apple Atarl YIC·20 TR5-80C •
diskette board board board
$29.95 $49.95 $49.95 $59.95

•
See The Interface at your authorized Kantronics dear- •

er, or contact:

I KlKantronics I

Model TE 424

$89.95
Fealures:

i :.•.- , -'.'

• True CW sogoat reproducllOll-S,ngle sigllll! teeep
,~

"Remo. es i111 QRIIl and CRN
"[);gs out CW Signal ,~$Il w,.n PI\aMd lock
loop TOl'Ie Decodel tnen teptOOuCeS ,t wltn lull
opet'i1tOl control owe< c;.,'n. Freq , Tone. Dllay_

• All controlson l ron l Pl''''''
"Freq control ,a,_ 3lXI HIIQ 2500 Hz w,l' match
any n g.

• LED lias,," d uring~ opet'lIhon
·OI-al..... In II... w,tn ng auo'O-..... ,n 10.... on
OFF/BYPASS

'Bui lt in speake<
•Headphones iaoCk rea' Pl'nel
•Baller)' 01 Ae-<OdaPlor . 9V[)C opefilhon

PLUS:
•Dell••• C MOS Keyer _ "Sta te-of· llle-ll,I " CMOS c ir
c uilry

"Sell -complet"' ll dots and dashes
•Both dot and dash merTlOfY
' Iamb ic ke yino "" trl any squeeze padd le
"5-50 w.p.m
-sceeo. Volume. Tone. Tune and Weigh' conllols
'Sklelone and speake,
"Semi-a uto $w,tell '0 ' Dug or Slraig hl ke y
' De lu.e quarter.lnCh laCkS lor key ong and output
°Keys gr id block or so lid state 'igs

•True CW a.gnal reproducllOll-$'ngle a>goal recec
,~

•Remowos all CRM and QRN
'Dogs 001 CW s>gnal. deo::icle$ II wltll Prlasecl lOCl<
Loop Tone ()e(;OOer Il'len Ill9'OOUCH ,t w,!t. lu ll tIP"
0lI';1I0I f;Ofllfol Q¥ef Ga.n. F'lKl . Tone, DelIoy

•All cont,olS on I,onl panel
' F req cont,ol .81taDie JOO ttl 10 2500 Hz w,lI ntalel'l
any "g

' LED flaSl>e'S du"''Q decode< ope<. tlOtl
'()pef.les ,I' line wtlh fig .""_leave 'I' I,ne on
QFF!8YPASS

·au,It.... apeak",
• H eadphone$ i;M;1< ' INI~
'Ball llf)' 01 Ae-a<SaptOl, 9 VDC ope<aloon ., 16

SOlD FOR BROCHURE ON OUR FUll PRODUCT LINE

ELECTRONICS, INC.
1106 RAND BLDG.

RA C BUFFALO, NY 14203
(716) 852·8188
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SISO,OO
S235.00
$215.00
SI95.00
SI28.00
S3J6.00
1135.00
SI14.00
S161.110
1269.00

$49,95
$81.50
53315
$13.00

5318 ,00

$175 .00
$244.00
S92,00
$92,00
$42,00
2~11.

2W11.
12c111 ,
16tf11.
7,5~1It .

SAVE $449.90

COE HA M IV Rota,
CDE T2X ROIO,
COE 45 Roto,
Alliance HO·73 Roto,
Alliance Ul00 Rotor
RG·8JU Foam Coa, )~'" Stl lel<l
RG·213 Coa '. Mli Spec
Min;·8 Coa. 95 % Stl lel<l
R010' WI" 8 cceoceroc

4 Condocto, .

'1C SUPER HY·GAIN PACKAGE

HG52SS 52 ' Sell S~p Crank·Up
TH70X Th~nde't",d 7 Elemenl
HM IV ROIO'
COil, (3l eoa. Arms
HG·1O Masl Mas l 10

51377 SALE

HY-GAIN

MG 5OMT2 50 fl Side s~p. C,ank·up to...e r

TH3M"'3S a Element Th~n(lerOI'" 0/ Off
CD 45 Rot", 2.S 0 i9~\
COil, 3 Coa.·Ar"' , f ee fie
HG,5 Masl 1

51005.00 SALE SAVE 5303 45

Phlll~ SI'an G~~ Cable In 'IOC~ '

NO SUBSTITUTIONS PLEASE

ROTORS & CABLES

TH3JRS J ' Ttlundero"d 750W PEP
HO·2S Hy ·O~ad . 2 Elemenl
TH5DXS Ttlunde rtH,eJ . 5 Element
TH3MK3S Th~n<lelb"d, 3 EI..m"nl
TH2MII 3S Th~lld..,blf<l, 2 Ele m..ll:
TH70X Th ~nde'b"d , 7 Element
392S TH60X X Con.e ,,,on K.t to TH70X

_ 105811,5 5 Elemenl lOrn Long ·John'
- l55BAS 5 fiem""'l 15m LongJOFin

205BAS 5 Elemenl 20m Long·John'
14AVQfW8S 10·40m Velt iCal
18AYTfWBS 1O·80m Ve <t lC a l
Y· 2S Col ,nea' Gam Verl,cat 138 114 MH,
BN·56 Fe",te Balun. 1080 mele's
HDR·JOO Ol"lu 'e Rolo r DIG,lal Readool

nol ,ce

579.00
$100.00
518.00

.SUPER 211W

$13,00
$1/i 00
1\8,00
129.00
51300
51400

$9,00
514 ,00
56800
$9900

• Sn,pplng charge, nOI , nc l ~d ed

• Plices SUOlect to cnanqe ,..,thoUI
• LimIted qua ntn, e s
• No COO's

4BTV 40·10 Mil V..,t,ca l
5BTV 80 ·10 MI' " ..,t'cal
MOI/M02 HF Moo,le Mas l
MF 1010011" Rltsonal.,.. •. SUI 400W
10 0' 15m 59,00
20m 511.00
4()m $13,00
75 o' 80m 514 ,00
8 101 ,1 Bumper mt ...,th S.S St'ap
SSM '2 Commerc,al S S Ball
SF '2 5.'8 Wa. e , 2 Me le , Anle nna
HOT H~sl lo!! MI ...,In S...,.e l call
G6·1448 2M Co linea r, h .e<l Sial ten. see
G7,144 2M COltnea'. h,ed Sta t,o n. 7d b

Full Linlt A.ailab!e on Sale C"U

- - -- - _.- -- -- -- - ----

Van Go,aon " n<l SI'.W In ,tack al wee,a ' ~"C"S

HUSTLER

- - - - - - ---- - --

- - ---- - -- - - - - - --

561.00
$59 00

SI61.00
$204.00
$55.00
$55.00
541,00
$82 ,00
sea 00

$20400
$15,00
$81,00
$3400
$23.00
$3400
$41,00
$41,00
S21.OO

, S32.00
. , 138 50

, $81.50
$52 50

$320 ,00
1340.00
$725.00 '
, S4lIOO
$16.50

,, $59 75
59,50

$14 50
, , $32.00

$36.00
$19SO
U6.00

MINI ·PRODUCTS
HC·l Mm,·Ooad 611()i15i2Om Anl..nna 5129.95
B·24 2 Element H F Mi n, Be"m f> 10it5i2Om $99,00
RII·3 3,d EI..m..nt Ad<l-on 10' B·24

Imp'o.es lO·2Om
C·4 M,m·Ve,t ,cal 61101l512()o-,

CUSHCRAFT

ROHN

11, 3 3 Element T"band Beam
11,4 4 Element T" band Beam
11,743 7 & 1;) MHl Add On 10' A3
11,744 7 & 10 MHl Add On to, 11,4
AV 3 3 Band Ve,tocal 1O·20m
AV4 4 Ban d Verl,cal IO· 4Orn
AV 5 5 B"n~ Vert'cal 10·8Om
R3 14.21,26 MHl R,nllO
32·19 Boorne, 19 Elemenl 2m
214B J r Boorne' 14 Element 2m
11,147·11 2m 11 Element Anlenna
11,147·4 2M 4 Element Anlenna
ARJ(·.8 134·164 MHl RmllO Range' II
A144·10T 145 MHl 10 Elemenl
A432·2OT 432 MHl 20 EI..menl
AI4T ,MB T""sl Mo unlln\l Boom & Brac k..1

Fuli linit A.ltil"bllt o n 5"'e,C" II.

;lOG 10 n Stac k,ng seeuce
25G to It Stac k,ng SecHon
45G 10 H Stac l"ng Section
2511,0 2,3 Or 4 Top seChon
HD8 X 48 46 It F'ee Sland,ng To...e,
H8X56 56 tl Free Sland,ng To e,
F1I2548 48 It 2% Foldo. .., To '
TB3 Th' os l B..a" ng
SB2r.G Short Base for 25G
8PH25G H,nged Base Plate
AS2SQ Accessory Sh ell
HB25AG 14 ' Hoose Brac k..t
8PC25G Cement Base Plate
BAS25G Sho'l lap secucn w.acc She ll
M200 16 gaoge, 10 fI, 2" 00 Mas t
M200H 118' ...a ll, 10 It 2" 0.0 Mas t

F'"'II''' p,,,pa 'd on Fold·ove, 10 ...elS
10' . ~'g~,,' .....Sf 01 Rock ~ MfS

i ,,
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Ritron
Russeil
Signals
Sinclair
Telex Hygain
Trilectric
System One
VoCom
W. S. Engineering
Yaesu

• • •

/~.',,'.. //:./.

K. D,K.
Larsen
McKay Dymek
M,F.J.
Midland
J.W. Miller
Mirage
Wm,MNye
Pace
Regency

/ ":, ,.' ,.,"..'./. . . . ~

AGA
Alliance
Antenna Specialists
As/ron
Bearcat
Bencher
B&W
Centurion
C D.E.
Cushcraft
R.L Drake
Gotham Antennas
Grundig
Henry Radio
H.M. Electronics
Jcom
Kantronics

Backed by ove r 54 years of experience, Harvey
continues to offer the broadest selectio n and finest
service available for the amateur radio community.
This experie nce has taught us that the ham needs
special treatment and that is why Harvey has estab
lished a spec ial div ision dedicated to the needs of
the U.S. and fore ign ham al ike.

One thing is for certain . A ham will never get the
fun aro und from Harvey. If we don't have something
in stock, we say so and will order it for you-Dr- tell
you where to get it. However, we are sincerely dedi
cated to th e ham communi ty and, as a result, our

expansive in
ventory means
that,more than
likely, we will
have what you
are looking for
in stock.

CALLTOLL FREE:
1-800-223-2642

Ask for Dou "Joe'·Chin - KB2MU

fXjJYll~W,~
25 W45th St., N.Y. , NY. 10036 (212) 921 -5920

,,
• •

(We SpeakYour
Language.)

COMM UN ICATIO NS D I V I S I ONKITS

~
~

PfJWU Sf/PPlYKI1
1/9. 9$

VISA

ANTENNAKI1
119.9S

1900 - 2500 MHZ

FAST=
(~J '=SCAN ($399J

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

'10 Watts Output
' Standard Frequencies Available
'Broadcast Standard Sound
'High-resolution & color video
• Regulated AC Supply Built In

TC-1 'Tuneable Downconverter & Preamp

Connect to the antenn a terminals 0 1 any TV set, add a good
450 MHz antenna, a camera and there you are ... Show the
shack, home movies, computer games, video tapes, etc.

For l hose whO wanl 10 see tne ATV aCl ion
eerc-e t hey commlllO a complele stat ion, ~_

the TVC·4 is for you. Greal tOI pub lic ser- -,~- •
vice setups, demos. and getting a buddy ~ •
interested. Jusl add an antenna and a TV .... ·_.
set l uned lo CH,Z, 3. or 4 and plull in l o 117 TVC 4
volls a.c. $89.00 .

TVC·4L extra low·noise version . . .$105 delivered in USA
HOMEBREWERS: ASK FOR OUR BASIC FOUR·MODUlE PACKAGE

CALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS. stauee set
up diagrams. and optional accesscoes wh ich Include antennas. modulators,
ceiectors. test generato rs, ca meras, etc. WE ARE A FULL-LINE SUPPLIER OF
ALL YOUR ATV NEEDS
TERMS: VISA or MASTER CARO by telephone or mai l, Of check or money order by
ma il. All prices are delivered in USA. Allow th ree weeks a!ler order tor delivery

ATV DOWNCONVERTER

IJ()WNCONVlUER KIT
S1 9. 9S

P.C. 80AIlD
J J WASHERS 1 r.c:81MlPPU·PIlIU!D AND

SOlDER FlOWl lJ 11 SPIIUU I PDW!K TUHf!.

J MU901 TU Nf. 1 J I(JOT ROD 1 J'Tl ADJUSTABU, HP DIODl!
, NUTS IltGfllUtJll

• ( HIPC,fPS °U Ncr I rrvcPIP! I FINE TflNING POT., . o£HUlAP! WfTHSWITCH, USISTtJR!
1 MOUNTING '"K 1 (IMRSE TUNING POT.• PUPA/UD ( OIlS,

Mem r WOIlND 1 or(DNNUTOIl 1 KNOBS

I 10 MI/) ClfP. I Nfl! AND IOlT J -'-CONNECTORS

• POWER PIODU

SUPPLY CAIINlTS IJIS((JVNTS 1 III CHOKE
.. ...,..,. " ,,.,,, " ,"'..... " fit ' " ....... ............. .,.. J IilSI!10RS
" wI> ,..no m ,...............,.,,. '" .. " ...-_..... ......." . J DISK CAPS.

"" H,. ..... ........... ,. .

MlfHvl,fCTflR( /) II ,. .." ................ .. . I IOOD At//) (,fP.

(A I U SETS "t• ....................... I DPOT MINI rOGGU,.. ,........................
If'''- n .. ,n......."....._. II •. " " .. .,.. ,...... ,............•'-" SWITCH""....."'..........,.......,,.... .,"'"".,,, to. "Of .,.,." I UD WITH HDlDERsm..... H'--- _......._... ... r1,"

" ' ....,,, ,,"'..'s

I "0lMasterCard'J

(213) 447·4565

P.C. ELECTRONICS 2522 Pmon Lene,
Tom W80RG Mlrylnn W811YSS Arcadia, Calltornla 91006
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The Galion linear amplifier from DenTron.

microphone connector and send
Baudot or ASCII using audio
tones (AFSK).

TERMINALL T2 requires an
Apple II or Apple II Plus, 48K
RAM, and disk drive. Software
provided on disk in DOS 3.2 for
mat (MUFFIN to 3.3). l atched
and buffered cable plugs into any
card slot (1 through 7).

TERMINALL comes complete
with software on disk, as·
sembled and tested hardware,
and an extensive instruction
manual. List price is $499. For
complete informat ion, contact
Macro tronics, Inc., 1125 N.
Golden State Blvd., Turlock CA
95380; (209)-667-2888. Read er
service number 484.

6-METER MULTIMODE

The IC-505 i s a t ulty 
synthesized multimode t rans
ceiver cove ring 50 to 54 MHz on
FM (option), USB, LSB, and CWo
Utilizing an internal battery pack
(9 c-sue batteries), the Ie-50S
puts out 3 Walts of rf power
when run on its batteries, or 10
Watts when connected to an ex
ternal 13.6-voll dc source; low
power is 0.5 Watts.

le·505 features inc lude an
LCD frequency display for low
battery consumption, provision
for internal memory backup,
dual vfo's, 5 memories plus a
call chan nel, memory scan, pro
gram scan, sideband squelch,
LCD annunciators for vto. scan,

TERM INALL includes all the
necessary computer-interfacing,
audio-demodulatinq. AFSK tone
generating and transmitter
keying hardware integrated in
one cabinet. This reduces equip
ment interconnection to a min
imum and allows the operator to
be on the air receiving and trans.
mitting Morse or RTTY or ASCII
in minutes. Pl ug it into the reo
ceiver headphone jack and copy
Morse cod e, Baudot, or ASCII.
Plug it into the CW key jack and
send Morse code . Attach a

Macrotronics, Inc., has jn
troduced TERMI NALL, an in
tegrated hardware and software
system which converts the Apple
II or Apple II Plus into a state-of
the-art communications ter
minal.

COMMUNICATIONS TERMINAL

Compensating dipole antenna from Snyder.

COMPENSATING DIPOLE

Snyder Antenna Corporation
now offers eett-com oeneetrnc
dipoles that offer all the advan
tages of a conventional dipole
plus increased efficiency. These
full-band antennas have no re
sistors or capaci tors and can be
used with 50· or 70·0hm feed
lines. Available in an-meter.
75180-meter , and teo-meter
models, prices start at $109.95.
For more information, contact
Snyder Antenna Corporation,
250 East 17th St. , Costa Mesa
CA 92627; (714)-760-8882.
Reader Service number 485.

Improved reliability and per
formance are provided through
an exclusive linearity test cir
cuit, which instantly verifies
proper lune-up and operation,
and a two-speed blower 10 pro
vide high volume cooling
capacity.

A modification kit available
for the Galion amplifier will ex
tend frequency coverage to the
12· and to-meter amateur bands
and associated MARS frequen
cies. The Galion amplifier is
priced at $695.

For more informat ion on the
Galion linear amplifier, contact
VenTran Radio Co., Inc., 1605
Commerce Drive, Stow OH
44224; (216)-688-4973. Reader
Service number 482.

LINEAR AMPLIFIER

A 1200·Watl SS B, 1000·Watt
CW linear amplifier covering
160, 80, 40, 30, 20, 17, and 15
meters is available from Den
Tron Radio Co.

NEW PRODUCTS

The "eeucn'' amplif ier fea
tures a rugged, reliable 3-500
grounded grid triode, tun-tunc
tron metering, and internal in
out switching. A built-in dual
power supply allows it to oper
ate from either 120· or 240·V ac
lines while reduced voltage tune
ensures peak efficiency regard·
less of mode. The Galion ampu
tier Includes a tuned input cir
cui t for compatibility with either
solid-state or tube-type exc iters
of any manufacturer.

TERMINALL communications terminal from Macrotronics.
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Earth station interference trap from Microwave Filter Co.

Ameco Novice Guide. The in
troductory price is $21.95. For
more Information, contact VHF
Communica tions, 915 North
Main St., Jamestown NY 14701.
Reader Service number 479.

APPLE SSTV

T he COM MSOFT Photo
Caster™ provides an easy way
for hams who own Apple com
puters to get started on SSTV
with a full-featured black-and 
whi te and color system. Photo
Caster includes a circuit board
to interface an APPLE to a TV
camera and a recetverrtrans-

1:1 BLN balun from Hustler.
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NOVICE COURSE

poles and coax termination into
an SO-239 connector. The BLN
is priced at $21.95.

For additional information,
cont ac t Hustler, Inc., Sales
Department, 3275 North B
Avenue, Kissimmee FL 32741.

A complete Novice course is
available from VHF Communi
cations. The cou rse features six
hours of theory sent by Morse
code. The copy is then given in
voice so that the student may
check his or her progress. The
package Inc ludes a copy of the

TV·44oo satellite receiver from International Grystal.

SATELLITE RECEIVER

The unique two-piece design
of the Internat ional Crystal lCM
TV-4400 satellite receiver per
mits mounting the downconvert
er at the LNA.Signal is fed to the
baseband unit via RG-59 coax at
70 MHz. The dual-conversion
receiver features steo-swrtch
tuning with variable fine-tunlnq
contro l. A subcarrieroutput may
be used with audio accessories.
There are two standard audio
outputs and a built-in dc block
for LNA power. The leM TV·4400
has a list price of $1295 and is
available from In terna tional
Crystal Mfg. co., Inc., 10 North
Lee, Oklahoma City OK 73102.
Reader Service number 478.

ploys 44 contacts for enhanced
rel iability.

For more information, con
tact ARCO Solar, Inc., 20554
Plummer Street, cneteworm CA
91311; (2 13)-700-7458. Reader
Service number 481 .

1:1 BALUN

Hustler, Inc., now offers a 1:1
ratio balun to complement their
line of HF amateur antennas.

The balun, designated model
" BLN," features a tow-toss ai r
core design eliminating satura
tion at high power levels while
maintaining a uniform power
balance in the system.

BLN features include a l·kW
input rat ing and bandwidth of 7
to 35 MHz wi th under 2:1 vewr.

All stainless-steel hardware
and flying leads are supplied for
connect ion to the driven ele
ment of beams, quads, or di-

INTERFERENCE TRAP

The Model 3966 is a micro
wave trap for preventing strong
mi crowave c a rr ie r s from
reaching Earth station down
converters.

The trap can block out up to 6
microwave telephone carriers
(offset 10 MHz from transponder
frequencies). Connectors are
type N and the trap passes de
power to the LNA.

The trap is custom-made to
customer's specific microwave
offenders. Price is $180.00 for a
single carrier trap plus $90.00
per additional Interfering car
rier. Delivery is 10 days. For
more informat ion, contact Emily
Bostick, Microwave Filter Co.,
Inc., 6743 Kinne Street, East
Syracuse NY 10357; 1-(800)-448·
1666. Reader Service number
483.

ARGO Solar's M51 module.

memory channel, ca ll and split,
and split f requency operat ion.
The transce iver has a list price
of $449.

For more informat ion, con
tact Icom America, Inc., 2112
116th Ave. NE, Bellevue WA
98004; (206)-454-8155.

SOLAR MODULE

A cnotovortarc module that
produces 40 Watts of peak
power using 35 solar cell s is
avail able from ARCO Solar, Inc.

The M51 modu le is designed
for high voltage applications
where efficiency and reliability
are crit ical considerations. It
maxim izes Watt-hours per day
while keeping ba lance of sys
tem costs down. It has been sue
cess fu ll y tested beyond In
dustry standards.

The new l ' x 4' module is
10.75% eff ic ient. Using single
crystal silicon cell s, it can even
charge batteries at five to ten
percent o f noont ime sun . Under
such low light level condit ions,
ARCO Solar analyses show the
M51 can deliver up to 25 percent
more energy than a typical mod
ule of po lycrys ta lline design.

Solar cells in the M51 are 100
percent electrica ll y matched to
ensu re maximum power output.
Each series-connec ted cell em-



milter, crus a two-disk software
packag e which in corporates
many advan ced features.

In add ition to transmitti ng
and receiving pict ures, Pno
toCaster has provisions for add 
ing titles and graphics, creating
video special effects, enhancing
images, retr ieving and storing
pictures on disk, printing high
resolu ti on p ictures w it h an
MX.so printer, and much more.

Black-and-white pictures are
processed with a resolut ion of
128 by 128 pixe ls and 16 levels 01
gray. Shades of gray are pre
sented on a standard CRT mon
itor by using dot d ithering. In the
color mode, 8 colors are even
able with 16 saturation levels.
Color p ictures are taken with an
unmodified black-and-white TV
camera using a ttnee.frame
RGB sequence. Standard RGB

transmission lormat s are avail
able in addit ion to a un ique
Apple-to-Apple single frame col
or mode which takes 8 instead
01 the usual 24 (or more) sec
onds to transmit a ector picture.

PhotoCaster requi res an Ap
ple II or Apple II Plus computer
with 48K 01 RAM and one disk
drive. The price 01 PhotoCaster
is $499.95 for the basic system

which inc ludes an assemb led
and tested ci rcui t board and
software. A complete system
con sisti ng 0 1 a Pana ao nt c
WV1400 came ra, board, and
software is available for $749.95.

For more inlormation, con
t ac t C O M MSO F T, Inc., 665
Maybell Avenue, Palo Alto CA
94306; (4 15r 493-2 184. Reader
service number 480.

•

Chad Harris VP2ML
Box 4881
Santa Rosa CA 95402

DX
01 that range contains many 01
the OXers, OX nels, and long·
haul communications. These
hams will share with those
stateside or move down, de-

FCC SAYS MORE 2l).METER pend ing on interference to their
SSB FREQUENCIES operation. Below this OX layer

Expand the 2l).meter phone lurk tne personal , non-OX asos:
subband? The FCC is consider- long·standing skeos. lamilies
ing just this action. Add good and frien ds, non-Eng lish a s o s.
sunspots and you have OXer They will be the real losers. The
heaven! But what will FCC RnY just below 14100 acts as a
Docket 82-83 really do lor OX? floor to phone operators; voice

The OXers, nets, and OX pres- communication below 14100 Is
enny in the 14200-14250 range almost unknown. Those ama
immed iately will move down to leurs who view amateur radio as
f ill the new subband. These cp- a communic ations tool-and
eratcrs want to be near the OX not as a pursu it in it self-are
portion of the band and wi ll th e amateurs who will be
move accordingly. In weeks-II squeezed from the top as the
not days- the new trequencles OXers descend.
will be every bit as crowded as Will these hams jump below
the bottom end of the 20-meter the RTTY, down to 1405Q.80?
phone band Is today. With any That is the present home 01 the
luck, however, the SSTV crowd ew raq.cnewer. traffic net s, and
will stay put on 14230, wh ich will domestic communications. You
l ina lly get them out o f the OX won't find many sharp ew tn
area! ters here and SSB interference

The hams who will benefit the will hurt. Furt her down, the bet
most Irom the expansion will be tom of the band roars with the
the General class ama teurs. ew OX crowd, wit h kilowatts
They stand to gain the greatest and fil ters. They will survive any
percentage increase in trequen- pressu re from above.
cies and (depending on the final So Dx ers will be the prime
FCC decision) they might also beneficiaries 01 the new Ire
gain access to that prized bot- cuencres.
tom 50 kHz! Wouldn't that be a
switch! They would go from the What about the o ther HF
status of a poor relat ion in the bands? In the same docket, the
zc-meter OX world to head-to- FCC wants amateur opin ion on
head battles with top OXer expanding other phone sub
W6AM . More likely, the FCC will band s, 80-10 meters. How might
settle for contiguous subbands these changes affect OX?
and th e Generals wi ll gain Ten meters doesn't need any
14225-75. The 66% increase will more phone trequenc tes: we set
propel many a nxer into the dom fill what we have at the
ranks of exec. peak o f the sunspot cyc le. Fil-

Are there any losers in this teen meters, on the other hand,
proposed expansion? What cries out lor phone expan sion
abou t the ex hams who use almost as much as 20. A hun
141~14200 now? The top half dred additional kHz, relocat ing
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the Novices to 21050-21150,
would attract a lot of th e
zc-meter operators except at the
bottom of the sunspots.

Any ae. met er expansion
would force the Novices to move
down to 705Q.7100, st ill tread-to
head with the YEs, but at least
away from the shortwave broad
cast stations. This move might
be a welcome change! But there
is no ex outside the western
hemisphere above 71 00, so
phone expansion wou ld be
meaningless to the Dx er. Now, if
they could only get the foreign
broadcast stations to go som e
place else (I can th ink of a cer
tain, overly-warm location), 40
meters could be a great band.
But phone expansion? No,
thank you.

An additional 25 kHz on 75
meters wouldn't revo lut ionize
ex on the band, but it might go a
long way in that d irecti on .
75·meter DX is the exclu sive
province of the Exira. If other II·
cense classes get priv il eges be
low 3800, a whole new world o f
75-meter OX might open up.

But don't rush onto the pro
posed 2O-meter frequencies just
yet. The FCC moves slower than
New Hampsh ire molasses in
January, and it will be a wnue be
tore we can begin moving down.
To help our OX totals mean
while, we might keep an ear out
for Erik SM(lAGO, from some
where in the South Pacif ic .

ERIK SJOLUND SMIAGD:
DXPEDITIONER

EXTRAORDINAIRE

Erik Sjolund left this spring
for an extended OXpedit ion
through the South Pacif ic, as
one of the tour-man crew of the
SO 'yacht Marathon AQ. Erik was
lu red from " ret irement" from
eXpeditioning by the fact that
the skipper of the ship is a de
scendant of leil Ericson. The
support of the Sundsvau ex
group and the Northern center
nia ex Foundation help make

the trip possible. The trip 's it in
erary read s like an atlas o f the
area (and a ham's dream-come
true): North Cook Islands ZK1 ,
Tokelau ZM7, Central Kiribati
T31, Ameri can Phoenix KH1 ,
East Kiribati T3, Tuvalu T2, and
more. The 1983 itinerary is even
more ambit ious and inc ludes
Spratly l S! The last group to op
erate from Spratly had 10 doctge
bullets (more about Spra lly in a
future column).

What kind 01 amateur would
head off on a scheduled two
year voyage, which includes ec
tively disputed territories, just to
hand ou t radio contacts to the
deserving few? Erik Sjolund
SM(lAGe is a very special ama
teur and a special person who
has operated from more than his
share o f rare and diff icult toea
t ions.

Erik began his DXpedlt ion ing
career about 11 years ago, when
he traveled to Rhodes SVII for a
vacation . Although he had been
an active amateur for about 20
years prior, th is was the f irst
time Erik operated from outside
his native Sweden. The Dxpen
non bug bit, and bit hard.

Erik traveled ex tensive ly
through his job with the Euro
pean Space Agency, and he car
ried a radio everywhere he went :
Easter Island CE(lA, the Falk
lands (or is it the Malvinas?)
VPB, and others . Erik then began
traveling for the Swedish aov
ernment to various embassies
all over the world .

The wen-known neutra lit y of
the Swedish government helped
open many doors for Erik. Swe
dish embassies in such out-ct .
the-way places as Bangladesh
or Botswana were perfect loca
tions for radio operations, and
Erik's diplomatic connect ions
paved the way for licensing . Erik
also operated from l esotho 7P8,
Guinea-Bissau CR3, laos XW8,
Iraq YI, Turkey TA, and many
more. Quite an impressive list!
Finally, Erik " retired" and re-



Erik Sjolund SMQAGD on his way to an extended DXpedition to the
South Pacific .

turned to his home and wife, on
ly to head off again this spring.

On his way to the South Pacif
ic, Erik stopped by the Interna
tional ex Convention in Visalia
CA. While Ihere he shared some
of his experiences, including his
recent tr ip to J5, Guinea-Bissau,
with the hundreds ot CA ama
teurs and guests.

THE SUNDSVALl DXPEDITION
TO GUINEA·BISSAU J5AD

Erik had always wanted to re
ward his hard-working and oecr
cated aSl manager, Jorgen
Svensson SM3CXS, with a fully.
conducted DXpedition. H is
chance came in 1981, when Erik
unexpectedly received perrrns
sian to operate from Guinea
Bissau J5. Although greatly
troubled by a bad knee, Erik im
mediately begain preparing lor
the tr ip: tood, hotel, t ransports
tlcn, equipment, customs, an
tennas. A seasoned Dxoecntcn
er. Erik completely constructed
and tul ly tested each antenna
before leaving Sweden.

The travel arrangements cen
tered on Gambia C5, a popular
tourist spot for SCandinavians
on the west coast of Afr ica. Erik,
Jorgen, and other members o f
the Sundsvall OX Group ar
ranged to fly a small p lane the
300 km from Gambia to the
tiny capital at Bissau. To see
the count rysi de, they would
chance driving back-a deci
sion which would almost prove
their undoing!

Use of the small plane severe
ly rest ric ted t he amount of
weighl the group could carry,
and rad io gear consumed most
of that. Erik had purcha sed
enough food for the ent ire two
week Irip, but there simply was
too much weight . So the group
sat down to eat the two weeks
worth at tcoc before they left
two days later!

Erik maneuvered the group's
gear, including 21com trensceiv
era, 2 amps, and a couple of ver
t ica l antennas, through Gambia
customs and rendezvoused with
their pilot , C5ADX. A sandstorm
in eumea-arsseu delayed oecer
ture for a day, but the group f i
nally arr ived and was mel by
J5HTl, wnc helped secure li 
censes and provided other local
assistance.

Their troubles were nol over,
however. Minutes after f iring up
the radios and getting on the air
for the first time, bang! The
room went dark. No power. Out-

side, the enti re town of Bissau
was dark. " Maybe we shouldn' t
have used the amplif ier," Erik
mumbled, looking out over the
dark ci ty of 110,000 people.

The lack 01 power turned out
10 be a regular occurrence.
Whenever the enormous foot
ball (we call it soccer) stadium
turned on it s lights, the entire
city was blacked out . Fortunate
ly (that's experience and fore
sight), Erik's radios could oper
ate on car batteries, without the
ampli fiers. A portable generator
powered the amplifier when the
group was away from the hotel.

Despite the hardships o f in
constant power and stomach
problems from try ing to eat two
weeks' worth of food in two
days, J5AO managed 20,400
osos in 9 days. Contacts were
about evenly split between SSB
and ON.

Now came the drive back to
Gambia, 300 km north . " 10
hours," the driver promised.
That 's about 20 mph on the tor
tuous dirt roads. The driver ap
peared with his battered " taxi,"
but the trunk was completely

filled with a barrel of oil. The
driver c laimed he needed that
much oil for the trip, and there
wouldn't be any gas st at ions
along the way. More likely , he
was afraid someone would steal
his prec ious barrel o f oil if he left
it behind tor a day. He was prob
ably right .

Erik finally convinced the driv
er to unload the oil and load
their gear, and the car began to
lurch toward Gambia. But Gam
bia is a small country complete
ly surrounded by Senegal, and
one must pass through Senegal
on the way to Gambia. The trou
ble began at the Senegal border.

Dead tired from the trip and
still bothered by his bad knee,
Erik refused to pay the implied
bribe for passage through Sene
ga l. The border guards retanat
ed with a three-hour lunch, reav
ing the Sundsvau OX Group
sweltering in the tropical sun.
Finally, the two sides reached a
compromise and Erik's party
headed north. But now the bor
der guard insisted on accom
pan y ing t he t ravel ers and
claimed the front seat. It was a

long ride to Banju l, Gambia.
Erik Sjo lund and friends sur

vived the Irip, however, and
pleased thousands of amateurs
in the process. And now the
modern-day l eif Ericson is off
again, this time with transceiver
in hand, and SMQAGD portable
wherever is on the air aga in .

es t, Er ik ' s o pera tio n via
SM3CXS, as usual. Please in
clude a separate envelope for
each di fferen t callslgn, since
the cards will be handled in
more than one location.

You can recognize Erik by his
clean, crisp operating style and
his courtesy. Erik also works an
even balance between phone
and CWo In honor 01 Erik, and to
compensate for the remarks
above about the expansion of
the phone bands, let's look at a
ON topic: zero-beat ing .

ZERO·BEATING FOR OX FUN
AND PROFIT

Zero-beating is the process of
aligning the transmilling tre
quency to that of another ste
t ion. While important in SSB op
ereucn. zero-beating is crucial
to success ful CW DXing.

The best way to work a OX
stat ion in a CW pileup is to
transmit on exactly the same
frequency as the last successful
station. This impl ies the ability
to align the transmitting fre
quency to t hat of another sta
tion. How do you accomplish
this?

The OXer can zero-beat sepa
rate receivers and transmitters
by means of the spot switch:
Tune in the desired frequency
on the receiver, press the spot
button, and adjust the vfo for an
identical note in the receiver.
The transmitter is now on the
same frequency as the receiver.

But most of us have transceiv
ers wit hout separate external
vtc's. No spot switch . Now
what?

Again, tune in the desired fre
quency on the rig . Most trans
ceivers employ an BOO-Hz offset
for CWoThis means that when
the dial is aligned on 14030, for
example, the ON receiving beat
osc illa tor in the r ig (which
generates the audible tone in
the product detector) osc illates
800 Hz away from the frequency
of the transmitting oscillator. If
the audible tone is 800 Hz, the
transm it and receive frequen
c ies are identical.
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But I prefer to copy CW at a
lower f requency than 800 Hz. If I
adjust my receiver to my pre
fe rred note o f 650-700 Hz, my
transmit frequency will move up
100-150 Hz above that of the
other station . That stat ion will
shift up in frequency to match
my transmitted frequency.

I then shift up stut further
when the DX station co mes
back , and we dance up the band.
More likely, we will lose contact

or never meet in the fi rst place.

We can avoid th is problem in
either of two ways. First, we can
learn to recognize and ueten to
the 800·Hz note which the rig
manufacturers have selected.
Or we can adjust the AIT or ctart
fier to com pensate for our per
sonal preferences. I pre fe r the
latter approach .

Tune in a strong, steady carri
er, such as WWV. In the CW po-

enton. tune across the carri er
until th e note d rops in tone until
it d isappears. Now move up ex
actly 800 Hz. Your transmitted
frequency should be exactly on
the ca rrier. Adjust yo ur All fo r
your pre ferred note and mark
the posit ion of the pointer.

Now, to zero-beat the DX st a
t io n, t une th e rig for you r
fa vorite beat note and you will
be very close to the co rrect f re
quency!

NOTES FROM
HERE AND THERE

The French amateu r rad io so
c iety suggests watch ing for
3A2A AM, the offic ial club ste
non of Monaco, wh ich is often
on 14 and 21 MHz Satu rdays,
Q9OO·1100Z.

Heard Is land plans mo ve
ahead, wi th the support of the
Wi reless Inst itute of Aust ralia.
An extended stay on Heard is
scheduled for early '83.

REVIEW
range area, makes ou r vo ices
easier to understand . Because
of this, m ic rophone and trans
mitter manufact urers have been
building such a boost into their
equipment for years. More than
anything else, this accounts for
the subject ive differences we
detect between the qualities of
various microphones and rigs.
And it is precisely where we be
g in to run into some interesting
compat ibili ty problems. There is
no agreement between manu
factu rers as to how much boost
is necessary o r at what frequen
cy II should take place. Worse,
some feel that the equalization
should be done at the micro
phone, while ot hers argue that it
should be done at the rig. You
can imagine th e problems thi s
presents! If both the m ic ro
phone and th e rig you buy have
substant ial boost s at the same
frequencies, yo ur audio is likely
to sound " hanky" and unp leas
ant. And If a manufacturer de
signed his rig with the charac-
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highs, lows, or anything in be
tween. Or it might have too
much of something!

Which brings us to the Heu
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When a commercial sound con tractor writes t he speci fi cations for a sound
system to be installed In a lal ge audi torium, he must know th e room 's resonant
frequency_ The dominance of th is frequency can cause feedback, resu lting In a
less th an optimal gain veure for the sound system. By adding an act ive equalize,
that notches ou t the room' s dominant frequency. the like lihood of feedback Is
re<:Juce<:J, allOWing more gain to be used.

The very same sound analysis procedure was applied to t he Internal cavity o f
lour automobiles. The resu lts were aston ishingl From a Honda Civic to a GMC
van, they exhib ited a lar ge rise in ttle 400- to rOO-H z range, the exact same place
that mobile signals ha ve a large peak in their aud io.

If you think about it , you will probably realize that all mobile signa ls sound
ali ke. It ma kes no eutereoce what kind Of microphone or transmitt er Is being
used. These signals are characte rized by low frequency rumb le and vey lillie
h igh·end audro response. and In most cases are velYhard to copy when they are
Immersed In noise.

The fact is that the frequency of the car's Intemal cavity Is reproduced
th rough t he mobi le microphone and causes all o f the signals to InClude a fUm·
ere. The hand ·held microphones favored by most mobile ope,ato rs only ma ke
matters worse: they have very little high-end response, with their - 3-dB "h l n ~ e

point " often lying as low as 1800 Hz_
Resu lt s from a typical on·tha-ai r mobi le setup are shown In Fig. 1. A Kenwood

TS·12O transce iver with Me -JOSmiclopho ne was instal led in a GMC van. The sig
nal was received on a Kenwood T5-82OS and analyzed with a Heil AA·1 aucto an·
alyzer, Before equalization, a pronounced peak was found at 500 Hz. verltyln~
the reSOnanCe check. By us ing a two-band equal izel bet ween the microphone
and «c. the resonant f'equency of the passenger compartment was notched out ,
cwos the audio a flat response. Next. boost was added to the high end, makln~

up for the deficiency of t he microphone, Recei ving stat ions and the audio ana·
Iyzer back in the lab all reported a 6· to 10·dB difference and t here was a marked
improvement In the intellig ibil it y of the speech.

We found t hat art iculat ion Is the key factor In understanding a mobi le lIi ~nal.

The all.lmpoltant articulation is lost when the low frequenci es predominate. In
t he worst case, these lows can overdrive the microphone preamp lifier, leadin~
to terrible distortion. The application of proper equali zation to tna audiO section
of an SSB transmi tt er wil l prov ide th is necessary articulation with out distortion.

Bob Hell K9EIO
Mari558 IL

EQUAllZIN G THE MOBILE SIGNAL

~-~-~--~-~-~--~-~-"
SSB ",OSlt C co TCST
co l'OO HE/I.

- EQ CONTROLS SET, +3.a @l LO. +$d8 @l HI

tertsttcs of a part icu lar mtcro
phone in mind, results will be un
predictable with another mlke.
The com b inat ion may lack

HI

EQUALIZER

LO

MICROPHONE

MIC GAIN

THE HElL EQ·200
MICROPHONE EQUALIZER

If yo u act ively seek to improve
yo ur t ransmi tter's audio , sooner
or later yo u'll discover the con
cept of equ alizat ion (hereafter
referred to as EO). Simply put,
EO is the boost ing or cutting of
specific freq uencies (or bands
o f frequencies) within the audio
spect rum. In public add ress sys
tems, EO is used to f latten out
the frequency response of the
system, allowing max imum gain
at all frequenc ies before teed
back . In the recording stud io,
eng ineers apply EO to sweeten
sound and make it more preas
ing to the ear.

Obviously, in amateur radio
we needn't concern ourselves
with either audio feedback or
sweetening our sound. So wh y
worry abou t equalizat ion? Be
cause many years ago research
ers d iscovered th at boost ing
certain bands of frequencies im
proved intell igibil ity. A slight
boost, say, in the upper-m id-

100 200 sec 10 0 0 ZOOO 5000
FREOUENCY. CYCLES PER SECONO ( HERH I

The Heil £Q·2oo microphone equalizer. (Phoro by KA 1LR/4)
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Fig. 1. SSB mobile EQ test results for the Heil EQ-200.



to-peak, full load and minimum
line vol tage. Load regulation Is
50 mY. Th is is What would be ex.
pecteo from an Industrial power
supply, but ii's much bet ter tnan
many 01 the Supplies built for
amateur service. A look at the
schematic and the construction
explains the performance. The
regulator is a 723 IC, a some.
what elderly but altogether re
spectable Chip. Aegulator sens
ing is done at the output termr
nets. and the sense leads are
twisted to minimize magnetic
pickup Irom the transformer.
The circuit includes not only
fo ldback current limiting, but a
crowbar circuit as well! Thus the
unit resists damage very etfec
tively, and if the regUlator or the
pass transistor should ever mal
function, the crowbar will blow
the primary fuse and shut every,
thing down in a millisecond or
so . The pass trans istor is
mounted on a heat sink outside
the back of the case, so ventua
tion is unnecessary. This keeps
dirt out of the guts. That, in turn,
means that the regu lator is un.
likely to become humidlty.sensl_
uve in Its old age.

ASTRON RS·7A
POWER SUPPLY

cept ibllity to overload from hum.
Implementing the 551·201 is

very easy. Power required is 12
volts at about 30 rnA. When valid
tones are present at the input ,
the four output lines present
either a hexadec imal (similar to
BCD) or b inary-coded 2-01·8 out.
put, selectable by tying one pin
high or lo w respectively. The
outputs may be configu red for
either standard CMOS or trt
state (h igh impedance) use.
An o theOr con t rol pin allows
detection of the full 16-digit set
o r the more standard 12-digit
set. A st robe output is available
to ease interface wi th clocked.
logic systems.

A minor flaw with the SSI.201
is that the problem of tempera
ture immunity has not been
completely so lved. The chip is
specified to operate only down
to O· C (32 · F), so you'll have to
provide some sort 01 heat at
your outdoor repeater site. The
answer could be as simple as
le lling some cur rent flow
through a Couple 01 res isto rs
mounted near the chip.

This chip Isn't cheap-$60 In
single units (if you buy 10 or
more, the price drops to $40.64).
I bu ffered all its connections
with the rea l world, I used a 741
op amp as an audio buffer, by
passed the power bus, used a
se ries diode to protect against
reverse polarity, and used a 4049
inverter package to buffer the
digital outputs. All this may not
be necessary, but I feel a lot
safer knowing that there's an op
amp between the phone line and
my expensive chip.

When all th ings are con
Sidered, using a ch ip like the
SSI·201 is well wo rth the addi.
tional cost. Now I know that my
cont rol system Is reliable and
that old Ernie with the weird
voice won't bring up the auto
patch every t ime he says, " Well,
fine business, o ld man."

For more Informat ion, con.
tact Silicon Sys tems, Inc., 14351
Myford Road, Tustin CA 92680.
Reader Service number 477.

John Ackennann AG9V
Green Bay WI

My unit has a varistor across
the transformer primary, at
though the schematic doesn't
show It. Nothing could be more
convrncrnq evidence o f a thor.
o ughly professional Job of
power-supply design. II the rig is
expected to be available lo r op
ereucn In a disaster, u's ex
tremely important to protect the
Circuitry against lightning dam
age. Several pieces of gear in my
shack failed during a lightning
storm a Couple 01 years ago.
Alter I put varistors ac ross
power and telephone line con
nections, there was no more
trouble in subsequent storms. II
there are any early.production
units out there wi thout varistors
(or any other kind o f station sup
ply, fo r that matter), I recom 
mend putting a GE V150lA2OB
across the primary.

The packaging Is what's re
quired, and no more. II's a sim
ple modified steel mrntbox-stvre
case, with the l id held on with
sheet metal screws. Nothing is
mounted on the Cover; the unit is
structurally complete when
opened up for service. The line

The R5-7A isone 01 a series of cord is solidly anchored.
13.8-V-dc supplies with rat ings The parts are good quality.
ranging from 4 to 35 Amps. The The main capacitor looks to be
7A is good fo r 5 Amps contmu- either Industrial grade or com-
ous or 7 Amps at 50 % duty cv- puter g rade. I didn 't recognize
ere. I paid $64.95 for mine. the part number, but it sure isn't

Alpple is soec'c at 5 mV peak- any fugi tive from a TV set. The
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Paul Grupp KA1LR
Casselberry FL

For more information, con.
tact Heil Sound, Marissa IL
62257. Aeader Service number
475,

Edi tor 's note: Heil Sound re
ports tha t a design change was
made to the fina l amplifier stage
of the EQ-200. By lowering the
gain, they achieved a 2O-dB re
duction of the noise level/eav
ing the unit. This should help in
solving the problem, reviewer
Grupp reports.

SILICON SYSTEMS
DTMF DECODER

Anyone who has tried to tame
a dual·tone frequency fOTMF)
decoder using the ubiquitous
567 IC has probably thought
that toccntc ner cont rol prob
ably Isn't worth the hassle. The
567 decoder, although versatile,
is far f rom ideal l or decoding
OTMF signals that have a vert 
ety of levels of distortion and
vol ume. The 567 can give false
outputs if input leve ls aren 't
ca ref ully con trolled, and fre
quency stability is only as good
as the t im ing network, In short,
gelling a 567-based decoder
working reliab ly at a remote re
peater site is a lot like searching
lor an honest man - you're at
ways disappointed in the end.

But take heart. Time and tech
nology have passed the 567 by,
and thanks to the development
01 switched-eapacitor f illers, we
now have DTMF decoders In a
single package which offer
more leatures and better relia
bility than a handful of 567s. Sil
icon Systems, Inc" the people
who lirst made commerc ial use
of switched-eapacitor technol
ogy, have a chip representative
of this new breed in their
SSI-201, a 22-pln rc which reo
quires only four external com.
ponenta to operate as a com
plete OTMF decoder.

The 551-201 uses 40 poles o f
swi tched·capaci tor fil tering to
detect the presence 01 valid
DTMF tones at the input. The
filter center frequenc ies and
bandwidths are controlled by a
3.58-MHz crystal (one of the out.
board components), so trecuen-
cy drift and temperature insta
bility are a thing of the past. A
vali d tone can be detected in as
little as 20 mi ll iseconds and the
audio input can be anything from
53 mV to 1.3 V. A 6O-Hz notch
filter on the chip reduces sus-

microphone equalizer. The Idea
Is to co nnect the equalizer be
tween microphone and rig . The
LO and HI controls allow you to
cut or boost the two bands of
frequencies, correcting any defi
crenctes and hopefully 'rncrov.
ing intelligibili ty. A third control
permits you to match the output
level to what your rig wants to
see. Does it work? Well , yes and
no. If you Just need to perk up
your audio a little bit, dialing in a
li tt le LO or HI boost can Improve
things. But it's important to re
member that changes you make
will only be audible to someone
listening to your signal. II you
are dumb enough to adjust your
rig on the basis of what some
one you may or may not know is
telling you over the air, you de
serve what you gel! You really
need a means of listening to
your own signal while you make
adjust ments. You're in good
shape if you have one 01 the few
transceivers with a monitor err
curt. Turn it on, plop on a pair of
headphones, and you'll get a
pretty good idea 01 what yo u
sound like to the rest of the
wo rld. If you have a second re
ceiver, you are even better off.

One problem we noted In our
installation is that the gain con
trol had to be run at a fairly high
level. The EO-200 uses a pair o f
741 op amps to do its wo rk, and
the noise performance of these
devices Is less than excrnnq-,
l.e., you hear some hiss. While
this may or may not be not ice
able In other installations, I rec
ommend that Heil use a slightly
better op amp In the future. Alter
all, if someone Is picky enough
to want to EO their mike line,
they aren't going to want to add
hiss to their signal!

The second problem I see Is
the placement of the controls on
the front panel. Once you have
gone to all the trouble to careful
ly set them, you don't want any.
body messing them up. Internal
ly mounted trimpots wi th th ree
small access holes fo r a sc rew.
driver would make the most
sense to me.

Conclusions

Used correclly, t h e H e i l
EQ.200, which sells for $49.95,
can improve the intelli gibility of
many microphone/transceiver
com binations. Used incorrectly,
it could make a good signal
Sound terrible. Please, if you
don't have the knowledge or pa
tience to adjust this or any other
audio processing device cor.
recuy, don't buy it!



Hameg's HM203 dual-trace OSCilloscope.

transformer was obviously cus
tom-designed for the job, a re
quirement when a unear-recure
tor supply has to operate effi·
ciently over the 1()5.125-V range.

On-the-air tests ... 1hooked it
up to my UV-3 and dialed up a
couple of repeaters I could hit
lull Quieting. The signal reports
said there was no audible hum.
Key-down operation for 30 sec
onds ca used barely noticeable
wa rmi ng up o f the heat sink. Not
having access to a power supply
lest set these days, I didn't ca rry
the testing beyond that. From
looking at the size 01 the heat
sink, I 'd have some doubts
about running at5 Amps contin
uously at the maximum rated
tine voltage, but if that became
necessary it would be no trick at
all to put on a heat sink about
four times as big.

To summarize: Whoever de
signed this thing has an under
standing o f what a ham station
indoor power supply has to do
and knows how to design power
supplies. This Is probably the
most cost-ettecnve supply pos
sible, and it leaves nothing to be
desired technically. Ir s the kind
you turn on and just lorget
about.

For more information, con
tact Astron Corporation, 2852
Walnul-Unit E, Tustin CA
92680. Reader Service number
476.

John A. Carroll AB1Z
Bedford MA

HAMEG HM203
OSCILLOSCOPE

The Hameg HM203 oscillo
scope is much like ham radio:
both are international phenom
ena. The H M203, a newcomer to
the US market, features a
rugged yet precise feel that one
would expect of a piece of gear
designed and originally manu
fac tu red in West Germany. The
outstanding performance/price
rat io rem inds you o f similar gear
from the Far East. And not to be
negl ected is the fact that the
HM203is manufactured and ser
viced right here In the United
States.

Oscilloscopes can be incred
Ibly useful test instruments.
Unfortunately, many hams are
only familiar with the expensive
laboratory-grade units found at
work and school or the inexpen
sive surplus or used models that
sell for a song at any sweetes t.
Hameg has managed to come
up with an excellent com pro-
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mise. Now you can have a dual
trace scope that has a 2Q.MHz
(-3·dBj or 30-M Hz (-6-dB)
bandwidth, 3% accuracy, and
variable t riggering for under
$600.

Weighing just over 12 pounds
and measuring approxi mately 6
inch es high, 11 inches wide, and
15 inches deep, the HM203 is
designed with trero-servrce ap
plications in mind. The unit's
compact front panel also lends
itself to fitting into a tightly
packed workbench. One hall of
the unit is devoted to the
cathode ray tube, which mea
sures 5 inches diagonally. The
usable screen is an adequate 10
em x 8 cm, and the dark red
grid allows you to interpolate
measurements to about 0.1 cm.

One feature com mon to all
Hameg oscilloscopes is a sub
divided control section. The up
per hall of the HM203 is devoted
to the power switch, intensity,
and focus control, plus all of the
timebase or horizontal display
functions.

The lower half consists o f
controls for the two Y or vertical
channels. The back panel is void
except for ac power connection
(with removable line cord) and
sockets for direct connection to
the CRT's vertical and horizon
tal contro l plates.

Dual Trace Capability

Two identical vert ical chan
nels are available. Each has a
tz-step frequency-compensated
input attenuator giving scales
from 5 mvrcm to 20 v rcm. The at 
tenuator is followed by a diode
protected FET preamplifier that
has a 40-M Hz bandwidth. Con
spicuous by its absence was
any ki nd o f con tt nuouetv
variable vertical sensitivi ty con-

...
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trol. The lack of this kind of con
trol did not prove to be a serious
problem, I just made do by ad
justing the vertical position
potentiometer.

The t -mecot nn. ze-ptcotarao
vert ical Inputs can be switched
between ec. de, and ground. For
single-t race or "mono" applica
tions, you can use either chan
nel. For those jobs that require
two signals to be displayed, just
push in the mono-dual switch
and you connect your second
signal. Triggering can be done
on either channel. (More on trig
gering later.)

The Alt/Chop switch is an im
portant part of successful dual
trace operations. 11 the signals
have a low frequency (less than
1 kHz), the display wH1 tend to
fl i c ker i f bo th traces are
di sp layed independently. By
choosing the Chop mode, the
scope switches back and forth
between the traces at a 120-kHz
rate, displaying both signals on
the same sweep and eliminating
the flicker.

Timebase

According to Hameg, the
HM203 uses a new type of trig·
gering ci rcui t. There is no need
for any sort of stabil ity adjust
ment, since most of t he pro
cessing is done by a voltage
comparator chi p whose TIL out
put drives the sweep generator
directly. The result is trouble
free triggering, even with fast
changing , high-frequency, or
low-amplitude signals.

The sweep can be triggered
by either vertical channel, the
line, or an external source. A
choice can be made between a
positive or negative t rigger edge
and the t rigger level is adjust
able. A t ime ax is can be dis-

played even when no signal is
present-just place the 203 in
the Auto trigger mode. service
technicians may be interested
in the TV trigger mode which
operates off the line or frame
trequency.

A non-sweet or X·y mode is
available by pressing the Her
Ext switch. The X signal is pro
vided via the Y channel I input.
The bandwidth of theXampli lier
is approximately 2 MHz, w ith
any phase difference between
the two axes becoming ap
parent above 50 MHz.

Looking Inside

In addition to the controls and
inputs already mentioned, the
HM203 has trant-panel access
to the TR (trace rotation) control,
which allows you to compen
sale for variations in the earth's
magnetic field that cause a mrs
alignment of the trace. The back
panel includes access to the
power supply luse and the abil
ity to change between 110-, 125-,
220-, and zac -vot t power
sources.

Taking the HM203 apart is
simple. You just remove two
screws and slide the case off
the chassis. Once it's apart,
you'll discover a straightforward
yet impressive layout. The vast
majority of the 203's compo
nents reside on two circuit
boards. This includes most of
the con trols Which are con
nected to the front panel via
mechanical links. With service
in mind, Hameg has used sock
ets for most of the ICsand FETs.
The cathode ray tube is sur
rounded by Mumetal screening,
reducing the likelihood of stray
magnetic fields causing a
problem.

Accessories and
Documentation

The HM203 is ready to use the
day it arrives. Each one comes
with two XlIX10 probes. The
Hameg penchant fo r quality is
seen here- the probes Include a
compensation adjustment and
feature interchangeable t ips.
Although the 203 is good to
almost 30 MHz, the probes sup
plied top out at around 10 MHz.
For measurements in the higher
range, you can try some of the
other Hameg probes. The line of
accessor ies includes test
cables, a 5O-0hm terminator,
and a simple component testing
Jig (to be reviewed in a future
issue of 73).

The HM203 manua l tnor-



oughly documents correction
operat ion of the instrument and
even includes a brief d iscussion
of errors that can affect your
measurements. Plent y 01 ser
vice information is g iven, with
emphasis on diagnosing and
correcting the problem wi thout
using expensive test gear. A
complete set of schematics is
included and they are large
enough to be pored over by the
armchair ci rcuil-design crowd.

Conclusions

Six weeks o f using an HM203
at home and at work have rein 
forced my first opinions about
this scope. It works as billed.
The drawbacks such as the ab
sence o f a ccntinucusly-variable
vert ical attenuator are o ffset by
extras like a built-in calibratlon
signal. I found that the HM203
tuttltted my needs, which vary
from designing simple digital·
electronics ci rcuits to trouble
shooting a flaky SSB modulator
to monitoring the stabili ty o f the
power in the 73 darkroom. <I n
the darkroom application, the
HM203 was left turned on lor
almost three days and exhib ited
no signs of instabili ty or dr ift! )

I would be the fi rst to admit
that the HM203 does not equal
the performance you get from
many laboratory-grade instru
ments. But how often do you
need l ()()..MHz bandwidth and
leatures such as trace highlight·

ing1 The HM203 ls adequate lor
many service jobs and should
fill the needs of almost any hob
byist. With a special amateur
price of $529, it bea ts just about
everything, inc ludi ng units that
you build from a kit .

The HM203 is available from
RivendeJJ Associates, RFD 5,
Warner Hill, Derry N H 03038.
Reader Service number 487.

Tim Daniel N8RK
73 Magazine Staff

MICRO CONTROL
SPECIALTIES'

VHF/UHF CONTINUOUS-DUTY
POWER AMPLIFIER

Reliability is the name of the
game when repeater hardware
is concerned. The equ ipment
must be of con servative design
un less you enjoy unscheduled
tr ips to the repeater site- t rips
wh ich always seem to entail a
2O-mile drive through the sea
son's worst storm.

The power ampli fier is a case
in point. You can' t simply graft
an everyday, mobile-type ampli
fier onto a repeater system and
expect it to prov ide trouble-free
service. Such ampli fiers are not
designed for the long periods of
co ntinuous duty wh ich are
faced by most repeaters during
some part of each day.

A better choice is an amplifier
buill from the grou nd up for ra-

peater operation, such as the
PA-75 power amplifier from
Micr o Co ntro l Specia ltie s
(MCS). Th is ccnnncoue-cutv .
75-Walt amp li fier Is available in
144-, 220-, and 440·MH z ver
sion s. It provides tull output
wit h 11).15 Walls o f drive. In the
interest o f reli abilit y, each PA·75
is burned in lor four (count 'em,
four) days belore being shipped.

Most VHFIUHF amplifier ci r
cuits are designed to operate
from a 12·V de po wer source. In
co nt ras t, the ci rcui ts In the
PA-75 use 24 V dc, which is pro
duced by a buut-tn 1OS-1 25·V ac
supply . The 24·V design means
that the ampli f ier runs more effi
c iently, and It allows the power
supply to be made ph ysically
smaller. The amp wilt operate
from an external 12·V dc source
and au tomatically sw itches
from the ac lines to the de
source in the event of an ac
power failure. Output power is
reduced to 50 Walls when the
amp operates on 12 V de. A pai r
of 2N5643 f ina l t ransistors gives
the PA·75 its punch. The amp
features exce llent outpu t filler
lng, wi th harmonics suppressed
at least 65 dB.

The enclosure o f the PA·i 5
f it s standard ts-mcn equipment
racks. The front panel is kept as
simple as possible-just t hree
fuse holders and a de ammeter
for measuring amplifier cu rrent.
Cooling for the f ina ls is provided

by a large heat sink and a high
volume Ian. The Ian also cools
the power supply.

In our a-meter repeater instal
lation, an amplifier was needed
to improve the signal on the lar
side of a mountain ridge. Since
we were already using the MCS
Mark 3CR repeater with good
success, it seemed only natural
to give the match ing PA-75 a
tryout.

Insta llat ion could not have
been easier. We simply placed
the amp in-line alter the exciter
output and plugged it in. Voila!
Our repeater was trans formed
from a is-wen Into a 75-Wall
machine.

The amateur net price lor the
PA-75 Is $493 for the a-meter ver
sion, S544 for 220 MHz and $595
lor 440 MHz. A $50 discount Is
available if the amp is pur
chased at the same t ime as an
MCS repe ater.

In five months of operat ion,
our PA-75 has been completely
trouble-free. It has performed
precisely as advert ised and has
enabled us to fill some annoying
gaps in our coverage. The PA·75
is a rugged, reli able answer to
the repeater amplifier quest ion.

For more informa tion, con
tact Micro Con tro l Specialties,
23 Elm Park, Groveland MA
01834. Reader Service number
486.

Jelf DeTray WB8BTH
73 MagaZine Staff

AWARDS
Bill Gosney KE7C
Micro·BO, Inc.
2685 North Busby Road
Oak Harbor WA 98277

WORKED TRUMBUll COUNTY
AWARDS

The Warren (Ohio) Amateur
Associat ion, lnc., announces its
Worked Trumbull County (WTC),
Worked Trumbull County Mobile
(WTC-M), and Worked Trumbull
County YL (WTC-YL) awards.
These programs are des igned to
promote increased amateur ra
dio ac tivity among and with
Trumbull County Amateur Radio
Operators. The awards are also
award operat ing achievements.

Appli ca ti on : Send app li ca
t ions and all correspondence to
Don Lovell K8BXT, Awards

Chairman, WARA, PO Box 809,
Warren OH. One dollar must ac
company appli cat ions from W,
K, and VE amateurs; all o thers
should send three IRCs with ap
plication. Only Trumbull County
applicants must submit act ual
a Sl cards. All others should
have certi fication letters from
two other radi o amateurs who
signi fy th at they have seen and
checked the applicant' s o st.s.
Each app lication must also be
accompanied by a list 01 the
calls worked, with full log data
for each contact .

Requ irements:
• WTC- For each certificate or
endorsement, Trumbull County
appli cants must have 20 con
tacts with other Trumbull County
amateurs. Other W, K, and VE

stations must contact 10 Trum
bull County ama teurs , wh ile
OX applican ts must have live
contacts.
. WTC·M - For each ceruu
cate or endorsement , Trumbull
County applicants must have 20
contacts with other Trumbull
Cou nty amateurs operat ing mo
bile in Trumbull County. Other
W, K, and VE stations must coo
tact 10 Trumbull County ama
teurs operating mobile in Trum
bull County, while OXappli cant s
must have live contac ts.
_ WTC·YL_ For each certi fi
cate or endorsement , W, K, and
VE stat ions must con tact 10
Trumbull County Ylor XYL ama
teurs, wh ile OX applicant s must
have three contac ts.

Award: A certificate wi ll be
issued on each approved appn
cation but in order to appear on
the certi ficate, spec ial endorse
ments must be f iled with the ini
tial f ili ng, each containing at
least 25 percen t new contacts.
Initial endorsements are free of

charge but endorsements made
on later dates will take the lorm
of WTC certi fica tes. Applica
tions lor these must contain
proper fili ng fees. anccrse
ments may be " All One Mode,"
" All One Band," " AII Mobile-to
Mobile," or " All Members 01the
Warren Amateur Radio Associ
ation, Inc."

Net contac ts, contacts made
through repeaters, and contacts
made before January 1, 1959,
cannot be counted.

WORLDWIDE AWARDS
DIRECTORY, VOl. I

If you like to go alter awards
or win contests, th is di rectory is
a mu st ! Vol ume I li sts over 270
awards from all over the world,
with names and addresses,
costs, and descriptions. $9.95
brings Volume 1 to your door
step. Vol ume 2 Is In product ion
now and will cost $5.95 for an
addit ion al 130 awards. Why not
order Volumes 1 and 2 for a com
b in ed price o f $12.751 The

73Magaline • August ,1982 133



ISLAND OX COUNTRY LISTING

The lOX Awards Prog.-am uNa oxec counlnes wl\ich . e Ilona hde " i$lands" as
recogniZed by the Nalional Geogfaphic Society_The lif$t Cflt",iOn IS ",..t they
musl h.... been oxec countr .... on or altef Octobef I , 1917. as !ItatlKl on the
oxcc L,.t of Ille ARRL Any '"quali l Ylng" exec country oml lled hom this list by
errOr or whiCh has been recognIzed for exec a!le. the .eieaae of thI SlistIng wi ll
be added the ne,l lime it goes to press. In tile meantIme. appl'cants may count
these ne'" countries in thei, ta lly,

HAROAA Ollicial Traffic
Handler Award

This award is a self-Issued
achievement , allowing you to
d isplay the tact that you are rn
deed an official handler 01 rad io
traffic.

ISLAND DX AWARD

The lOX Aw ard, sponsored by
the Whidbey Island OX Club, Is
probab ly one of the most soug ht
after awards in the OX cornmu
ntty. This award is available to
licensed amateurs and short
wave listeners worldwide.

The lOX Award is Issued lor

the hours of 1:00 and 5:00 am. A
super conversation piece lor
your shack.

HAROAA Super Operator Award

Th is ceruucete is rendered for
those providing a service on
behalf 01 amateur radio , such as
weather observation, public ser
vice, emergency work, helping a
new ham, provid ing co mmuni·
cations for a community tunc
tron. etc. The requirements are
lor the applicant to brielly de
scribe the event o r service. The
officia ls of HAROAA will deter
mine whether it deserves this
special recognition.
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Super Certificate Hunter Award

This HAROAA award is de
signed for the serious certnrcete
hunter. To earn this award, you
must have a m inimum 01 ten
amateur radi o operating
awards. Simply list the awards
that have been issued to you.
Special endorsements are 10,
25, SO, 75, 100 plus.

HAROAA OX Award

Th is is obtained by wo rking
OX stations. It is the number of
stations worked that Is impor
tant. Each OX station counts as
one, even if several are from the
same country or area. Special
endorsements for this award are
10, 25, SO, 75, 100, 200 and 500
OX contacts.

also be permitted. At your re
quest , special endorsemen ts
will be added, such as: CW,SSB,
all Yl, QRP, RnY, SSTV, one
band, etc. II you so desire, you
may request separate awards
for each special endorsement.
Contacts may be made over any
period 01 years. Contacts made
through repea ters cannot be
u sed . Sa te lli tes pe rm itted.
Please pass this award lntorma
nonalong to another amateur or
post it at you r local club. All cor
respondence or applications
should be sent to: HAROAA, PO
Box 341 , Hinckley OH 44233,
Alln: Awards Manager Gary
Zimmerman WBBRTR.

Application lor each award
must be accompanied by three
US dollars to cover handling and
award costs. Payment may be
made by cash, personal check,
money order, ten IRCs, or fi rst·
c lass-rate US postage stamps.
OX app licants may send a
money or der made out In US
funds, ten IRCs, or any of the
above.

If at any t ime your award is
lost, misplaced, or damaged in
any way, send the date, award
number, and pert inent info rma
t ion, and we wi ll replace iIlree o f
charge. All awards include the
special HAROAA gold seal.

HAROAA Insomnia Award

This award is earned by com
municating with one o t her
amateur radio station lor a
minimum of one hour between

Great lakes Award

This requi res one contact
with each state bordering the
Great Lakes: New Yor k, Penn
sylvania, Ohio, Michigan, lndl
ana, Il linois , Wisco nsin an d
Minnesota.

HAROAA AWARDS
AND CERTIFICATES

These awards are 01 high
quality and will make a very nice
addition to any radio room. The
awards are available to all li·
censec amateurs and amateur
stations. Please do not send
QSl cards. A list showing full
details of the contacts (log infor
mation) should be certified by
one other amateur or radio club
oll icer . Photocopies 01 your
QSL cards or original log will
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Worldwide Awards Oirectory is
lor the amateur radio operator
who is interested in Showing his
proliciency to others at radio
communication s throughout
the world. You will never know
how easy it is unless you know
how to go about it. You probably
already have enough QSLs in
your files fo r some 01 the
awards. $9.95 Inc ludes all cost
age and handling. COO extra.
Quanti ty discounts available.

Also, il you know of some
awards t hat you would like
listed, please let l arry know and
they will appear In the next
volume. Write to: l arry Kebel
KMZP, 736-39th Street, West
Des Mo ines IA S0265.

Usual Conditions

Certif ied log extracts only
no QSl cards are required. Pay.
ment to be made in cash; no
bank drafts. Postal orders to be
le ft blank. Claims to: Awards
Manager, HARTS, GPO Box 541,
Hong Kong.

Firecracker Award

Six contacts with dillerenl
VS6 sta tions. Stations in zones
18, 19, and 24 to 28 requi re 10
contacts wi th dillerent VS6 sta
tions. Contacts after January 1,
1964, only, are valid. Fee s are US
$2, Aust. $2,.£1 postal order, or
10 1RCs.

HONG KONG AWARDS

HARTS meet s every Tuesday
at 1700 local, excluding public
holidays, at the Ch ina Fleet
Club, Arsenal Street, Wanchai,
Hong Kong Isl and.

Nine Dragons Award

One contact with a country in
each 01 the tcucwtnc 9 zones:
18, 19, and 24 to 30. Contact for
zone 24 must be a VS6. Stations
within the 9 zones require 2 con
tacts in each zone, w ith 2 VS6
contacts. Contacts after Jan. I ,
1979, only, are val id. Fees are US
$3, Aust. $3, .£1 .50p. postal
order, or 24 IRCs.



CORRECTIONS

2 x SSB, 2 x CW, 2 x RnY,
2 x SSTV, and mixed mode, as
well as rmxeo- and single-band
accomplishments. To meet the
minimum qualifications, appli
cants must work fifty (50) lOX
islands for the basic award. En
dorsements are given in tncre
ments of 50 islands, up to and
inc luding the maximum number
of islands possible.

All oxec countries which are
bonafide " is lands" are the only
quali fy ing contac ts. A special
lOX listing appears within this
column. To be valid, all contacts
must have been made after Oc.
tober 1, 1977.

To apply, prepare a li st of
qualifying contac ts in prelix
order . Please number your con
tacts 1 through 50, etc. Include
the call of the station worked,
lOX is land name, band, mode,
date, and GMT.

Do not send OSl cards! Have
your list verif ied by two ama
teurs or local rad io c lub o ff i
cials. Confirmation of each con
tact must be in the applicant's
possession at the time it is be
ing verified.

Send your list o f contac ts
along wi th $4 in US funds only
and a 4· x s-mcn bcsmess-sfze
seu-eocresseo stamped enve
lope to the following address
(foreign stations may substi tute
for the fee by enclosing an SASE
and 20 IRCs):Whidbey Island OX
Club, Attn: lOX Award , 2665
North Busby Road, Oak Harbor
WA 98277.

Rules governing this award
program are reviewed annua lly
in the month of September.
Please enclose an SASE with
any enquiries regarding this
award program.

ELMIRA NY

Elmira area amateu rs will
operate W2ZJ from Chemung
County's 1st A nnual Good
Neighbor FesUval l 300Z. July 31
through 2100Z. Aug. 1. Frequen
cies: 30 kHz up from the lower
edge of the Genera l-class phone
band on 20, 40, and 80 meters.
Specia l certi ficate for large
SASE to: ARS W22J, General
Delivery, Elmira NY 14904.

MT. DAVIS PA

The Somerset County ARC
will operate AK3J for the second
annual nxcecttron from the
highest point in Pennsylvania,
Mt. Davi s , f rom 1800 UTC
August 7th to 1800 UTC Augu st
8th. Frequencies will be the first

25 kHz in the General section for
phone and the Novice section
for CWo A beautifu l certi f icate
will be sent upon receipt o f OSl
card and $1.00. OSlto Box 468,
Somerset PA 15501.

SMYTH COUNTY VA

The amateur radio operators
of Smyth County VA, in celebra
tion of the county'S sesqu icen
tennial, will be on the air Aug. 21 ,
1982 from OOOOZ unt il 21 00Z.
Frequencies will be 15, 40, and
80 meters, up 10 kHz from the
bottom of the general phone
band and Novice GIN band (as
activity dictates). The call used
will be W4KON. Please OSl with
a large SASE for an attractive
cert ifica te and booklet about
the county to: Ken Sturg ill
KC4IH, PO Box 526, Marion VA
24354.

SOUTH BASS ISLAND OH

The Huron County Amateur
Radio Ciub will ce lebrate the
169th anniversary of the Bailie
of l ake Erie by operating from
Perry's Victory and International
Peace Memorial on South Bass
Island in l ake Erie. The station,
WA8HUR, will be on the air be
ginning at lOOOZ August 21 ,
1982, t il OOOOZ August 22, 1982.
Operating on SSB, the treq uen
cles will be: 3910, 7250, 14280,
21360 and 28550 kHz. The GIN
station will be found at 40 kHz
up from the bottom of each HF
band. A Novice station will be
found at 3720 kHz and at 71 15
kHz. An FM station will be oper
ated on 146.52 MHz. A special
OSl card will be issued to all
those making contact who send
thei r OSl and an SASE to ARS
KF80.

FLUSH KS

The Kansas State Univers ity
Amateur Radio Cl ub, W00 0 0 ,
Manhatt an, Kansas, and the
Manhattan Area Amateur Radio
Society announce the f irst an
nual nxpecmco to Flush, Kan 
sas, in Pottawatomie County. It
will be held on August 29, 1982,
for 24 hours of continuous oper
ation beginn ing at OOOOZ.

CW operators c an work
WlJOOO around 21.112 MHz or
7.112 MHz, and phone operators
will f ind WlJOQQ around 14,292
MHzor 3,892 MHz, depending on
band conditions.

Successful part icipants will
rece ive a handsome 8" x 10"
certi f icate by sending an SASE

to W0QOO, Elec trical Engineer
ing Dept., Kansas State umver
ertv, Manhattan KS 66506.

Flush is a quaint metropolis
in the beautiful Flint Hills region
of Kan sas, 12 miles east of
Manhattan, home of Kansas
State University.

MT. PLEASANT IA

The Mount Pleasant Amateur
Radig Club will be operating a
station at the Midwest Old
Threshers Reunion in Mount
Pleasan t, Iowa, September 2-6,
1982. Using club call WGMME,
they will be operating in the
General portion 0180, 40, and 20
meters.

Amateu rs from t he Mount
Pleasant area will also be nan
dling emergency communrca
ttons on the grounds and will be
prov iding tark-tn on 147.99/.39
(W0MMElRj and 146.52 simplex
for those attending.

Several hundred amateurs are
among the 250,000 people an
nually that attend th is display of
memorabilia from America' s
past. Such things as steam en
gines, vintage cars, trolley cars,
antique radios, and threshing by
horse and steam power will be
on display.

Hams attendi ng are Invi ted to
visit the ham shack and Sign the
guest book. Admission for the
f ive day event is $4.00. Camping
is available on the grounds. For
further informat ion , co ntac t
Dave Schneider WDlJENR, 507
Vine, Mount Pleasant IA 52641 .

PIQUA OH

The Piqua Amateur Radio
Club (W8SWS/8) of Piqua, Ohio,
will operate from the Colonel
John Johnston Farmstead, an
historical Indian museum, on
September 4-6 from 1400 to 0000
UTC.

Colonel Johnston, a federal
Indian agent , buil t his Dutch co
lonial farmhouse in 1808; it's the

The crys tal Xl used in the
British VHF converter project
(April , 1982) is correctly listed as
38,667 MHz in the text and Parts
Ust. The value sho wn on the
schematic is incorrect.

Minor engineering ch anges

only Indian agent house in Ohio.
This is Piqua Heritage Festival
Days, the first ce lebrat ion o f Its
kind in the state. Piqua is
celebrating its 175th birthday.

A special picture QSl card
and 8 y~ " x 11 " cert if icate will be
sent to all stat ions who QSl
wit h a large SASE to larry Un
derwood W8UO, 811 N. Sunset
o-, Piqua OH 45356.

Frequencies for W8SWS/8
will be SSB 3.900, 7.250, 14,290,
146.460, and 7.1 15 (1800-2000
UTe).

PALMYRA

The M.O.T.H.E.R.S. (Marengo
Over·The-HI II Electri c Radio
Society), an informal group of
radio amateurs in the north
central unncrs area, have been
planning a DXpedilion for some
time. So far, the dest ination and
duration of the expedition had
only been speculation. last
month, however, the oesuna
tion, Palmyra, was announced.
This came after confi rmation of
a landing permit and operat ing
permission had been rece ived
from local authorities. The fac t
that this Palmyra is located in
south-central Wisconsin hasn 't
d a mp en ed th e s p i ri ts o f
WB9NKH, KSUA, KF9E, KC9DC,
o r WA9TAH , th e expec t ed
operators.

The OXped it ion will attempt
the landing , ini t ia l setup , and
possibly some lim ited operat ion
on September 11 , 1982, with a
fu ll-b lown mutn-t ransmt t t er
operation expected on Septem
ber 12, 1982, from approx imately
0700 to 2100 COT. The operat ing
frequencies will be up 30 kHz
from the bottom of the CW band
edges and the General phone
band edges.

Since Wisconsin and Illinois
have fully reciproca l licensing
agreements, the OXpedition will
use the call WA9TAH, with QSls
available for an SASE.

made since the design was pub
Ii shed incl ud e sub st it utin g
BF274s for the BFW92s used for
03 and 0 4. C6 has been
changed from 22 pF to 47 pF.

Tim Daniel N8RK
73 Magazine Staff
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MAGAZINE
FOR RADIO AMATEURS

1·800.258-5473

FUN - Just for fun. John Edwards KllU provides
you with wacky puzzles. quizzes, and ga mes tha i
test you r ham mettle.

HAM HElP- As a service to you, 73 prints your
qu estions in ou r magazine, This helps you to ob
ta in hard-to-get parts, schemat ics, and ow ner's
manuals.

FCC - If you' re looking to the fu ture. these out
takes from t he Federa l Register chronicl e changes
in policy and regulat ions tha t rela te to amateur
radio .

SATELLITES - From Phase II I to TVRO, 13 M aga
zine covers the news o f the satellite world like no
other radio amateur magaz ine.

RE V IEWS- Before you buy, save yourself some
money , check 73's in-depth evaluation of the
latest gear,

DX - Th is globe-tro tt ing co lum n keeps you in
formed about t he ne ws of the OXworld from King
man Reef to Bahra in .

CONTESTS - You get all the news on the contest
world from Robert Baker WB2CH . He' ll give you
information on upcoming events and results from
recen t contests .

NEW PRODUC TS - This brief look at the latest
ham equipment on the market keeps you on top of
new developments in ama teur rad io.

KTTY lOOP - To keep you abreast o f radiotele
type developments, Marc Leavey WA3AJR ex
plains the new RTTY equipment. the increasing
ro le of computers in RTTY. and other matters of
interest to digital communications fans.

NEVER SAY DIE - If you w ant controversy,
Wayne Green W2NSD/1 wi ll give it to you. H is
popular column ranges from trave logue to t irade
and is guaranteed to entertain, inspire and
enl ighte n you .

CONSTRUCTION - The bui lder's magazine ,
that 's 73 You get t he best pro jec ts f rom the best
au thors every mon th.

AWAR DS - Tofind ou t what cert ificates are avai l
abl e where, read Bi ll Gosney KE7C's coverage o f
all the ham radio awards,
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sate lli te will tak e ptace next January and not this summer, as had
been hoped. The delay comes as a resu lt of problems with the
government and sc ientif ic satellites wh ich are the primary payloads
for the European Space Agency's Ariane rocket.

Phase IIiB is now schedu led to f ly aboard the seventh flight o f
Ar iane, but until the problems with the other satelli tes are solved, no
launches can take place. Meanwhile, the amateur Phase 1118 bird is
ready to go.

Thanks to AM$AT Satellite Report.

THAT BIG TABLE

Ou r monthly table o f amateur satellite data this month takes on a
new form, designed to pack a lot more information into only a little
more space. Joining the usu al data for OSCAR 8 are reference orbit
predictions for four of the Soviet Radi o Sputniks, R5-5 throug h R5-8.
Each of these five satelli tes carries at least one operating corn
munrcanons transponder or robot (automat ic OSO device).

Thi s table provides reference orbit data lor each day of the month
on the cover of this magazine, plus the first half of the following
month. For each day during this period , two items o f information are
given for each of tha five satel lites. The first number (UTC) is the t ime
(Universal Coordinated Time-same as GMT lor most purposes) of
the satelli te's first northbound equatorial crossing of the day. The
second number (EOX) is the longitude (degrees west ) at wh ich that
crossing occurs. The data in the table is based on the Project
OSCAR, tnc., o rbital predict ions.

Using these two numbers, there are a variety of ways to determine
when any of the satellites will be within range of your location. If you
have a microcomputer or programmable ca lculat or at your disposal ,
you can make use o f one of several programs published in 73 and
other amateur publications. The new AMSAT Software EKchange
has a good selection o f satel lite tracking programs. The
OSCARLOCATEA package from the ARRL get s the job done in a
simple but effective manner. A completely manua l method for rnak
ing rough estimates o f satelli te accessibility was presented in the
October, 1981, issue of 73, page 178.

Addresses: AM SAT Software Exchange, Bo x 338, Ashmore
IL 61912. ARRL, 225 Main Street, Newington CT 06111.-Jefl
DeTray WBBBTH.
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PHASE IIIB

It now appears that the rcnc-awetted launch of the Phase 1118
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SOVIET SURPRISE!

On May 17, Wor ld Telecommunications Day, the Soviet Union
placed yet anothe r amateur rad io satelli te into orbit. However, the
unusual manner of its rauncn and the technica l details so far re
leased make il clear that this is no ordinary amat eur bird.

The satell ite. called ISKRA·2 ("Iskra" is Russia n fo r "spark"), wa s
put into orbit by two Soviet cosmonauts who simply pushed the
spacecraft out an a irlock aboard the Salyut 7orbiting space station.
Several sources, including Radio Budapest, have said thaIISKRA·2
carries a t s-tc-tc-meter communications transponder, whi ch would
be the first use of the 21 -MHz band for an amateur communicat ions
satell ite. Telemetry beacon s lrom the new bird have been copied on
the high end of 10 meters at 29.576 and 29.875 MHz, using the
callsign RKQ2. At press t ime, no transponder act ivity had
been heard.

ISKRA·2 is in a rather row orbit, less tha n 225 miles high. This
means that the satellite will have a rather limited li feti me, unless it
ca rries some means by which to raise its orbi t.

The launch, which was shown on Soviet televis ion, is apparentl y
only the second of its kind. In 1972, the Apollo 16 astronauts placed
a small satelli te into orbi t around the moon.
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W2NSD/i
NEVER SAY DIE
edito r ial by Wayne Green

FCC NEWS

The FCC has extended the deadline fo r filing comments on
Docket 62-83 to August 16. Rep ly comments are due septem
ber 16. Docket 62-83 proposes wider phone bands. For more
information, see pages 143-1 45 01 the May, 1962, issue o f 73.

The return t ime limit for Novice exams was extended to 60
days, effective May 6, 1962. This change will be 01interest to
volunteer examiners who previousl y had 30 days to return the
test papers,

HAM HELP

from page 8

hibit had a n ice restaurant with
no wait at all, right in the m idd le
of th e lunch hour.

Sherry and I went to the res
taurant in the Chinese exhibit
for dinner. Tom Salvetti, of Ten
Tee, was with us and we went
right in with no wait at all. The
food was real Chinese. It was
good , but not out st anding.
Sherry prelers 10use chopst icks
when eating Asian food and th is
was a bit of a problem. The
waiter, a Chinese lad from the
Kno xville area, explained that
they only had three sets o f chop
sticks lor the whole restaurant !
He managed to get one of the
sets lor her, but the rest of us
had to eat w ith forks.

The food price s are a bit
above what I'd normally expect,
but net astronomica l. China
seems to be getting all she can
out of the lair (they need dollars,
so mat's not a surprise), with
their dinners running around $14
per person. rnat's as bad as a
banquet price . Belgian waffles
were $2.10 inst ead of perhaps
$1 .50 .. . and so on. High, but
not prohibitive, They have to get
their $110 million back some
way, don't they?

In all , I wou ld suggest that if
you are going to be anywhere
near th e Knoxville area, you
should allow a couple 01days to
see the fair. Never m ind all the
put-downs ... u's a good show
and the people couldn't be more
fr iend ly.

ROCHESTER

The debacle 01 '61 sti ll hung
hea vy over the 1962 running of
the Rochest er Hamlest. It's st ill
a shadow of termer years, but
perhaps wi th the re laxation 01
harassment by the tax people,
the exhibitor s and then the
crowds will be back.

Thi s year there was but one
major manulacturer exhibltmg:
Hy-GainlTelex. A few dealers
were there, hoping that the New
York tax people would not bring
in the police and threaten again
to close down the whole show.

The dea lers seemed to teet that
business was okay, considering
the economy.

There is a plan to move the
banquet to Friday night and
keep the show to one day on
Saturday. Th is would allow
hams to arrive the night before,
attend the banquet, and then
spend the day at the show. A fter
a full day of browsing around
the flea market, most hams are
too t ired to wait for the banquet ;
they just drive home to rest . It
may be better to ru n it Friday
night. It's worth a try.

Alter all of the l uss from CO
abo ut attend ing hamlest s,
guess who wa s not there? Hen,
hen ! But then Ham Radio wa s
a l so conspicuously absent.
They seem to have pu lled in
their horn s almost com pletely
and become invisible. 73's J im
Gray wa s there to keep 'em hon
est .. . answer quest ions and fly
the flag.

Speaking o f the magazines,
guess wh o was at the AAAL
booth? There were a lot of rotten
remarks about Harry being dead
and rei using to lie down. I th ink
that so rt of thing is in poor taste.
As I've wr itten , I think the least
the board could have done for
Harry is to make him a president
emeri tus like they d id the pre
vious president. And if they have
any real case against him for
ma lfeasance, l th ink they should
bring it out in the open, not just
make sly hint s about it . Harry
should be given the credit he
deserves lor building up the
League, l or promoting satelli te
com munications, and lor his en
thusiasm lor packet com muni
cations, AnY, and 50 on. t et's
not have anot her 0 1 tho se
c rummy deals like they pu lled
on Don Miller.

Other than that , Rochester
was upbeat this year, looki ng
better. But Harold Smith was
almost invi sible again th i s
year ... where are yo u, Harold?
He 's the one who almost single·
handedly o rganized and built up
th e namtest over the years , turn
ing it from a small independent
effort into a genuine AARL
hamfest .

SADDLE STITC HING

In addition to the cover desig n
change, we are also chang ing to
what is ca lled " sadd le stitch 
ing" 01 the binding. The Idea Is
to gel back to the way we used
to be when 73was running a raft
01 small const ruction project s.
We want to make the magazine
easy to open up while yo u are
wo rking on a project. With the
square binding , called " perfec t
bind ing ," the magazine may
look better. but it is a bitch to
keep open on the workbench . 1
really hate it when the magazine
fl ips closed while I'm wiring
some chips together.

We're going to be concen
trat ing on publish ing as many
re lat ive ly sim ple con st ruction
projects as we can scare up lor
you, so get your so ldering iron
out and start shopping lor parts.

A NEW COVER... AGAIN?

Sure, why not? Every few
years we get kind of fed up wi th
everything being the same. We
look around for ways to make 73
better .. . o r worse, depending
on your react ions to change.

The new cover solves some
serious problems for us. First , it
will stop the continuous flack
we've been getting from 73 read
ers wh o liked the o ld contents
type of covers. It i s a lot easier to
lind things when the table 01

I need help on my code speed lor the
General l icket

H_ard Halperin WB1WDI
4122 W. at F~ Sl.

Phoenix AZ 8501'

Wanled: Information on tha Gon9ft1
Model 900A 2·meler Sidewinder. I would
like to get In touch wilh anyone wilh pariS
lor this unit 0< who Can suggest where
tne!l<l pariS can be found

P.I... Mitro" VEJOSW
• MaBten Or.

St. C8tharlnn a NT U N )(:7c._

contents is right there on the
co ver, no quest ion about that.
And since virtually 100 % of the
73 readers save their magazines
religiously and use them for
reference, this is a big plus,

Another problem was our
desire to use color pictures
brought back from nxpeoulcns
on the cover. 11 you are not into
photography, you may not know
that 35mm color p ictures can't
be enlarged to the full cover size
w ithout gett ing fuuy. Normally
we would want to use a larger
turn format camera lo r cover
shots .•. such as a 6 x 6 em or a
6 x 7 em such as the Hass leblad
o r Mam jya RB·67 cameras.
These will enlarge and provide
sh arp cover pictures . Just look
at some 01the cover pict ures on
OST in recent months and YOU'll
see what I mean ... fuzzy.

By running the pictures in a
smaller format on th e cover,
they will be nice and sharp ...
and look better. A lso , we 'll be
able to run maybe two or three
pictures inst ead of ju st one.

I realize that you probably are
no more a fan of change Ihan I
am and will take a lew months to
get used to the new look. For all
my insistence on change being
important in amateur radio, I'm
as much o f a stick in the mud
when It comes to ch ange as yo u
probably are. Let's try It and see
how it plays.

I would like any lnformahOll OIl the Globe
Electronics HG303. In<:luding manuais and
schematics. I wi ll purcna!l<l at a ,easonaDle
Pfice or will make copies and !I<lnd an e. l,a
set 0 1cop ies Dack 10 you wlll'l i he original.

AI Wilde WIJZZ
5510 E. aelbrallh Rd.
Clnc; lnnetl OH 45231

I need a Johnson Viking Model 122 vlo to
use wiln a Johnson Ad V<lnturlH.

Jac:t< Spew N1BIC
70F~ Hill Ret.

Ridgefield CT OlIn

73 MagaZine • August,1962 139



•

.... 153

BIT "0" BYTE
P.O. B Oll 60912
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.....'WOUAOaPPU .........__PO" ........ .
coo.__. _ ""'_ .W.IO
"' ''AGIe K£,<I O' JOO . ... __
....__ f ..._. _

__...."- _ CAl "~.__•••, Goouo ___ '" SofI'"__ .... _ ..... "*"'1" tQ.... ._-.
III""'MOISI<-3:!t:l .,. ••_ J;2t.lI< ... ,_, 11\0,__2"...
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1, _ ",

(7)' w' ''ca,r-y "'.... "om." '... M " ...... '._~""'''',"' ' ,g...... but '. ' '''' • • _ _ mo . ""'•. , "'''~
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Tho po-tcoo. mo, C"....1lO ",,_ I ""'...
PI.... -..I OflOERS *""",""",",,' '" '1I<l"'"'' 10_

' u " ocoo ""'_ S' r 'lI ..... To. '" , .... U,.
All CMSOlS W'''''''''Hl''(O _ ......__t..... to
_. "-' of_
1'1 ! . .. O\CI'O 0. _ _ CooM.- _ ...........
....... __ _'" 1>1> .....
..... ' fOE 10" QwaIoly _ _
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B _ ilia.. (;AIlIl ........ A""U III • ,
sallE 1Oa"ll _ AOJllI
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WANTED FOR CASH
YOI.lI " I~arv SlII'pIus ElectroolC

t.4at!;'llal A-ece Na~)' or Ar'"l~

Eoulpmt>nl ,",olMes Tube's or Parts
11 costs l101nmg 10 gel our hJ9he5l Or ",

Call Collect NOW
201 ·440·8787

35 Ruta Court
South Hackensack. N.J. 07606

SPACE ELECTRONICS Co.
Our 22nd Year

.... 162

," .".w..,,.,c,,..."....
.... l63

51'plw.
S2 .~,_"'l

• ""f
l<...." " .., USAI

A 2 -Meter Space Beater!
DDRR

COM _ RAD, ' ....0.

1635 WEST RIVER PARKWAY
GRAND ISLAND, NEW YORK 14072

(1 1 6~ 773-1445

Th e Re~eater Beater
• W rt~ os . , _ "'1_. _.. ,,_

P"'_ , ,"- _ CA2A , • """ ."_....
1l"0,,4 .. e_m~",u"o" "om ''' '~''''....-.

• ~SWA te~ .... ~__ ..' .... ,"-..., ....
. y g ..' '''--'-• s.p.eo a." _ ...
___" __ J ~'.' YHt

FT·201R BATTERY SAVER KIT
MODel BS.1 S14.95

ENGINEERING CONSULTING
P.O. Box 3966 .... 400

ANAHEIM, CALIFORNIA 92803

YAESU FT·207R OWNERS
AUTO SCAN l,lOOUl E AND 8ATIERY

SAVER K I1

15 minute s to in 
stall : sca n restarts
when earner drops
011 . bu sy swuch
controls automatic
sc an on -ott . In 
cludes module and
mstructcns

Model AS·'. $25.00

..
~z
"o
~
o

"'"~u
~ ~~
~

W ' No more deild bettenee d~e to memory bac~ ·
!::
" "':I: '30 '/0 lOIS" power dr am when squelch&d

' Simple to install ; step ·by·s tep Ins t'uc t,ons
lind Plllts inCluded

. ~ mA memOly backup reduced to 500 AA
' ~ 5 mA lecei.er d.ain redu ced to 30 mA
· Imp.o.ed aud,o tidelity aod loudness

CB TO TEN METER

I ~
NEW

CONVERSION KITS DX
ANTENNASKITS for AM-SSB-FM 40 Channel Pll / -

chassis conversions
QUALITY· ECONOMYDETAILED INSTRUCTIONS for easy in-

stanancn with minimum time and eQuip-
ment
BAND COVERAGE flexib ility provides
up 10 1 MHz coverage for most Pll WE MANUFACTURE:
chassis . MON OBAND VAG I BEAMS
PRICES Low cost prices range from TRI BAND VAGI BEAMS
$8.00 to $50.00 CE NTER tNSULATORS - BALUNS

All kits are in stock including DU MMV LOA DS - AND MORE !

several d ifferent FM kits. All ox orcoucrs are fully yuaranteed
FREE CATALOG Write or ceutooav. Send large S A S E. lor free catalog ,

Dealer inquiries are welcome.

-" INDEPENDENT-
CRYSTAL SUPPLY COMPANY

P.O. Box 183 It X IUIIUI '~O.
Sandwich, Ma. 02563-0183 s.o. BOX 3 7. 1geo". u 6 I S~ 0

(617) 888-4302 Ph g . o {30 ' ) 2 U ·20.7

1

ThousandS 01
Quality
components

No Mail Order
"Seconds'"!

Call Toll F...

I\IJ I'lHldoOlO call 20H19~3

Sintec, Drawer a .
Millord, NJ 08848

800-526-5960_._.-

T"e 1 AlPOl E .nt,""n, c.,..o,. , '60. 80, 00. ee. 15. '0 'M'
me,.. b.io""" " ""<lu' '.'''"'"0 01" ~ 00'''11'1. 80 'e 120 "
'••g,n. 2 KW pt P . T,.'o"'''0<1 V .nd ""'''Olll., .. '11><1"' "I'
. ntenn . t"n. .. NU l oo""."nco, bum·in 0", 0" , 'wOOed, .,ds
m.s, at '0"" oo, 'ng .I blO' cM,c.lg, •••U·.'Ou'l-d am. ', y'
"'''0••ntenn •

Gua ranteed. Ki t TIJO. K V~ t!i; ...... m""d Tao-A $/j.I.95
Pncn PO",pa ld coon. TX '.lOd• • ,".<ld ' "I, '.'e. ,.,

C.Il g, send c.'d Ie< ;M",m.. ,,:... 0" TIl'PO L.E .nte nn• • a nd
' eedl ,". ' !t •. 0 ,,,,,, g"OC' '" ,.k ygU' Ce."',
~ UIlMRSAl. JIAOIO CO
Dec>t. a, s o. 8<1. 26GOI
E' Paso, To... 1992lI "'5) ~2"flO

W TRIPDLE
MULTI·BAND

BRAND SYSTEMS
11I111l 111 '"" .. IIUt 01 . It,

'''' "1 1I II ' I ITil '"ltI' .... • tlUI 1 11111 lUlu

I' UI ... 'II ' -",

.. lit

... VAESU " " , 0> ...~,-<.. ror"" "" . •" y , .... al ... 00 T.= • ."" to

... . .-, ... ,... I , "'P&' ..... . . , . ..,..~'''' ..... U4". ...... < "",, . _. _, ,_.
' ''''' . , ,... UP. .. 'I"" . _...... 'I"" _ ••••......... I" •• """' _ ., ,. __ 01_,_.

~ _, 0< . • • • • .

•,••,. " HEATH ",Xc-,,,, . >X- , " 0<'_' , ...• '06<. "- ,..< .... 1 ........... _ ..

• " , _ ..l,f<._o1 "'" It . " " • ..., . " '.., ,", • _, 1."...".,. ...." .. , < ..." .
so.. _., ,' •••••••

COUJ NS • ll.. ..".: . _ ""•••• "
, " ,.__ 0 "'.. ,. " .

II , " . ...oJ .'" , oe>; , ' ''' ' '' • • ,.'...., ,.
" It.. "" 1>. 00 'e• • " " / ' da}. "'tll' _'
v m _ T.""" " 1'00.."•. 00 • •• ' oc.~ .. _>••
we '" '"' " <.<>. e,."o,,'" l ."l ' •

>"' •.,. " '" _ Too •., n,,,. .. . , ... . ' , \t• •, ,, .. <
"., •• " 01 "". 'or ""'" ,"'o...."on•• ,',.. ""••, " " ,.,.
• ll ,.!t• •", " ", ", • r.."" ~ .", ,.
.,.. ,.,.,.,,'" I'T"""'" ,.,.".",., "",' """ ,.,."" . '" "",
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~ "o THE PERIPHERAL PEOPLE
" .0. IlOIt 1 1 II) - SlA.1TU, WA 9S I I 1 11061 1 l6·1066

.... 161

SU IlS SfRlNc; llSISflVl DIVIDER
ANALYSIS " loc.lIAM
4 K V..rslott 114.9S 16K " ....10.. n4.9S
r.-og,..... pe<lo<m. a compIe<.. wor-.. UM' an.tIysts of ..
........ . nistlv.. _ 0( up to fly OfS r.-og'","
lit ....... ., schem.Ulc: 01 ,Ile <1_ witt> , ""'" ~"""'"

shown. computes the mini max j)Olo~ voltages .. e acn
node and ""'" pos~ p<>we< dssop.oooon You change
input p..-_.... . _ t¢Me .nuIn.

MO RSlCO " n9.9S
I'mt$ intonW1S Moo on "'" 'tI~ in AIp/1I.Nuroeric.
Simply t"""""" _ ~ to CI.QoO.D ill<k, No hMdw..e
.equir~. Spe<:ify USH'ft.. Of~..

MOaslllU 119.9S
T.o\MmiIIs ct;slI flies .... Mot....<~ audio from CSAVl j,a<1<.
~on d"""" "

HAMCALL '49.9S
CM be u'-"d by d ub. Of if'ldNi<Iu.lls to m,,,nt Nn """'~"g

li.t. of •.-<110 """"''''',", rrovide. CNI sot! on pre rIX , ....ffix,
01" on "'" ""-'1'1<' 0' zip (00". r,ov ldM l.\bel. 01" p, lntout
R<:q~i.". I·Z dd~ ..s and 3Z ·48 K.

CONNECT YOUR TRS-80
TO THE AIRWAVES

AUTO CONNECT
Box 41 55

Torrance, CA 90510

NEW AUTOPATCH

T '-{
",[TU NCO _ CO M P\,.E T · , r OR II.LL ..AI\ E S ..
EU AS !o[M BLEO - OH l Y " 0 0£1.$ Of' AMAT [ U R
O N ( NC AT S .....LL AN _ T " ....SCl:IVIERS I (;,U "'"".
Tt..... r OR AU B...NOSO ,,'nu:o r OR 2000
(XellL[HT ' 01'1 CO... • ...... TTS S 5 11IHP\l T ' 0R
OD 'S _ AP."TMENT S HOIIICE AND ......1. C....55
• LIG HT - ST RO NG - A".o\l£ UII $ ' , MP IIO VIEO
. lM O$T INIIIS le l l' DI[ SIG.. r

CO ,,"" LETE: .. ..11 90 ... llCO SIIU_5 2 . _ '._ 0, 0. "
PL 2 S9 _ " 'ot, t , :)0 " 300 " , 11 .'_0, on"• • '" _. _ on onol".,1< __ed, .",. " ," 0 Ito. o
I " X II " . ,ou " t . " lid , , .
01'0"""'" m o. d ' • • '..'nOI LowSWR 0• • , 0• • • • 0•
•T HOT NEI:DEOI C 0 .. """ "_ \/', .
.~ _.. ''''''',01'1 _'" t .... or W_,Tllo Of\IlV AN -
TEN YOU W IL L EVE R NUO r OR A L L BANOS _ WITH
ANT T RANSCEIV ER _ NEW. NO SjlLUNS N[ t DEDI

110 _. 0 _2 0 _1 5" 0 __ 2 _~ _00 ' 998aUC . $ H I."
. 0 _2 0 .' !I . l 0 _ 2 __ !I 00 IOO1BUC .. $ 711.11!1
2 0.' !I .l 0 .. . ... _ 2 _ 2 6 " , ' 00 ' 1OO7 BUC .. $ TT .lI!1

SUC) FULL PRICE H )JI POSTPIUO 'N SUflI£O. Dl!:L ,.. US~IC_" $ !I,oo ...... ... - •__• ......_ " . 1 ..
__ _ V1s~ _M~STI£R CAllO . ~MI£f1.I£ XPRI:SS

cao.. __• •. _ . , Po ••30&';';J&.!I-3-a;J 9~M _ _
..... ........ _ .. 2-3 ....... ""-L I'fIICI!:-S M~T 'NCfII!:A$I!:
0fIDI:f1 ftO~ AlI 10 _ .
__ _ _ .. .._ .. USI\.. nlU 1",,0

AII I£ OI'OLY ~~~~f1N I£UCTIlO...cS ..80
0-- "' 7. a R . _ • . _ ..... 6 8847

VANGUARD LABS ""
111&23 JatnlllCll Ave.. HoIlI• • NY 11423

PhoM: (212) 48&-2720
Ben Fran klin Electronics

11 5 '1, S :\la in Hi lbb" . o KS 6 7063
3 16 -947·2269

S ..w kOk f M20JO wfTf mik $279.00
Azd ..n PeS·3000 2 .\11.an :e i. ' 2IU .UO
,\ zd ..n I"CS·300 2:\1 hand h d 2 11 3.00
Azd ..n 1>("5·2800 10 .\1 f:\11.an i 283.00
T..n ·T« A'ltos y I. an""ei ..·r " 35.00
T ..n ·T« 0..11. Ira n""..i 6 75.00
T..n ·T« O m n; n Iran""ei.· % 5.00
AII .\ It] il..ms IZ oU lisl
Sanl« 144 .\I ir.·.o p.oc..ssor

Z:\, handhcold _ Z9 3.00
Jane l <>SA·S 2.\ 1 recetver p amp 3 7.50
Sa nl« +lO .\I icrop.oce~"'.

440.\1 111 handhe ld 3Z7.00
AEA lsopolco I .... :\1Hz anltn n• . . . . . . . . . . 32 .00
BellfCat 20·2 0 s...nner 269 .00
Cu.hnafl 1.17·11 II " Iem tnl 2M bum.. 32 .00
Large SllKk U...d £qu ip rn..n l . . . . . ","'rile fo. li~ 1

RED HOT SPEC IALS!

MODEL
561000
$349,95

..II........

.. , ... .. ..
SYNTHESIZED

SIGNAL GENERATOR

IIADE IN

'"
• Covers 100 10 1 8~ MHz In 1 ~ Hl steps wtn thumb
wheel dial . Accllr~y 1 part PI!' 10 mllllOl1 at all Ire
quences . Inll!fnal FIA adiuslable Irom 0 to 100 kHz
al a 1 kHz rate • Spurs and nese at east 60 OB be·
low tarrier . RF ou tpul adjustable from 5·!lOO mV at
50 ohms . ccerares on 12 Vile @ 112Amp · Avail·
able lor Imfl1l!d oate delivefY • 5349,95 plus Shipping
• Add·on sccessenes avauame 10 extenc ueq .
range, add mnnne resolution, voice and sub·audlble
tones . AM, precision 120 dB calibrated attenuatcr
• Call for details . Dea lers wanted world wide ,

IT'S
INCREDIBLE!

Mas ler code or upgrade in a mailer of days ,
Code Quick is a unique brea klhrough
which Slmplifie!; learning Morse Code.
1n$lead of a confusmg man of chIs and
dahs. each Ielle r will magicalJy begin 10 caD
out its own name! Slop lortU1Tlg yourself!
Your amazing kit conlal ring 5 power
pac;kl!d c_lIe5. vis.u.aI b rl!akthroogh
car-cit. and original manual is only $39.95!
Send check 00- money oo-der loday 10
WHEElER APPUED RESEARCH lAB.
P.O. Box 3261. Cily 01 Induslry. CA 91744.
Ask fo r Code Quick 11 103 , Califo rn ia
resdents add 6% sales tax.

O ne User Comments:
"Firsl nEW idea in code s ludy a nd the darn
thing works! So much fun you don't realize
how much you're learning."

M.S . G re neda. Miss.

Hundred s of satisfied c ustomers!
YOUC4n't lose! FoDow each simple slep . You
must succeed or relum IN k,t for a lo lal
imrne'diale re fund'

SU.IS ••

CONTACT-SO . . .

CUSTOM SOFTWARE
plus CONTROLLER INTERFACE

$279.00 Pos t Paid

An ultra SQPI'IlSlt(;OIled ye l """Pie 10 opetale RTTT
Syslem 'Of llle oemaod'''9 opetalor at a n a llOl"da ble
~..
Features:
• Oi&k 110; SAVE. LOAD. KILL" DIR
, TR I·SPLIT at...... ~"' deliMd
, 20 CA NN ED MESSAGES ", i1h OYNAMIC BUFFER

ALLOCATION
• Liv. HARDCOPY IOf pa•• I'a l polnl.... ,
• Keyboard CON TRO L 01 STATION
• AUT O·lD; RTTY . CW (se lK llble O NIOFF)
, CLOCKED O UTPUT "'e,
• All BAUOOT .peed_ plus ASCII (1101
• NAME. OATE.. TIME f.om COt'l'\fMJ ''''
• On 1lC..... B'T PATTERN SCOPE

Rt.qu trCO$ TRS-80. MOD-III ..,In 0.$. , JOU' C ALL SIG N
pIu$ TU .." " 6(lm.l lOop

«93 Orleans 0 • ..

Dun_y. GA 30331

COMMTEK

REMOTE 40 CHAN NEL C.B.
Re motes na.a a mal al " a me Spea.e,
P'asllt t asa a nd to",.,,1 m't nol ,nt'~"""

Sokl as ' .

1_1 pc. S1.50 ••.
10-41 pc. Se.50 ••.
(w nile QI>.nlll,e , lasl l

C.B. BARGAIN
C a ~.."s m,n'''1! pans 01" " a mage<l
Ca" be ~_ 101' .pa'" pa'" 8 ..~ $OO. ..a ' ··

13 .50 ••
0."". ,,, ' oo ma hon Plea.... add $-01 00 101"
S-" • •a UFS COO. att"l>,etl ' 01" O''''''s
'Ola""1! $~ 00 01' _e FIQt"'a 'es",,,nls
a"" " ' . H'es la . ... ,,,,mum 01""'" $1$ 00
FOO"" l!n 01""'" US 'unclSon', a"" 20.... ' 01"

S,.. "'ASTEll CAIIO "' ''''' V'SA . t u pl ""

Surplu s EI.clronics Corp.
129" NW 54ln 51.
MiamIFL 331t\6 .... 69
P.H,t 305-a81·8226

C.B. SPECIAL
(Repeat 01 a sell o ut)
CONVERT THESE TO

10 METER FM
Ne.. Hy Ga ," .to cr.anne' pron t"" core.."
!>OOI'ds u ..mlll, ISQ lC lI pol . , Olum.
con t'D' and c na nn,,1 len nol ,nt'~de<ll

8oa",. . Old as '. O,menSIOn 6' xe--

YES you can save up to 90% on a
computer system 01you r own.

$150.00 buys a 4MHz Z60A with
64KB & a real Front Panel

$200.00 buys a Full Function
24x60 CRT with Keyboard

You can have your own computer and
be running Fortran, Basic. Pascal. etc.
"you gel our

FREE BROCHURE
TODAY

D1 GAT EK CORP .
Sult e 50A
272 3 W. Butl er Dr .
Phoeni x AZ 8502 1
AOU·YOUR-OWN TECHNOLOGY

AND SAVE A BUNDLE

SAVE 90%
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1279.00
1285.00
1289.00
131 9 .00
$299.00
1309.00
1329 .00
S2~9 .00

$2~9 .00

RIGS 12'11>

' l OlXl ' 01C( "~dl ~od. Co.M, ''' '
' SI ' " . ' d . Wo,• • d lt.~ fl •••d Col._."

' ~ ., 1_•••lIr. 01 Coli .',. ,
' !.2..1! O.. l t . o.. to. _ . d....d 1.... '

~ ' h . o ! ' J. d ' ." " ' I u " , ou l l ' c I .. I ~, ·

' \ ' 0<0 , . " '0< 10 UI . o d ' .. , .. U" •

' l U U to .U~.'" ' I TU 1• • 1 ' ' CO l.~. '

'~ 1 ••• ·I".~., , · lOC i", '

' U I ' to•• ' ' a "" to.. ,
'~US I.," , ..,_I*, fo ' ' OUR QTN '

' H OI lu. Dlf f.,,~co! ' " . ... o " o~ focI ."
' D1U ..<o .. U I ....... ' ' D' " ..<o , . Ni h . ·

" 110 1.,_ ".,d l~I' _ I .< ' •• ' ~t O' 10 ... .

~ C.., l.,. ',.f'. o ~d "0.. ,.,••• '
lIDO' , ••• , • • • 0" C'o.,_'.f.,• • , •• '

oDD' C• • • C' I.. or. i .....d ol."b.' lc, II, '

SUO C,ll. , ••••••d'.... , I• • 10•• • QTN l.f .
(LItH _U ~ L•• 9".o , O' Oi '«Clo. I OhU...
he., ""by '0. ' To >0. ' QT") on' 111 .\0"0

TO ' 0' 0 COil N'"lil l
••M,ll Ih".,. ' .60 0 (8081 811-1l11 (l1· Oll)

'0 Iu 151 11t · 1010 (D O· Ill)
" h l o l • • '01. ".., 11 96131 11\. NC ... 1' 7

r\fSUPER LOW PRICES! iii
AlDEN PCS-JOOO 2·Mt.TER
AlDEN PC5-300 2·METER HT
SANTEe I44UP 2-METER HT
SANTEe 440UP l :ANDHELD
KENWOOD 2500 HANDHELD
YAESU fT-208R 2·METER HT
YAESU IT·708RUO HT
TE.\tPO 5-15 2·METER HT
TE."'PO 5-2 220 HT
ALL KENWOOD &: ICO.\t HF
OFF.
ALL lARSEN 2·METER ANTE:"lNAS IS'll>
O FF.
ALL YAESU &: TEN·n:C Hl' RIGS 15'11> OFF
ALL IIYGAIN &: IlUSTI .ER ANT. 3O'IlI off ,
ALL MFJ PRODUcrs IS'll> O FF LIST.
RADIOS, ANTENNAS &. ACCESSORIES ARE
IN NEW. FACTORY SEAl.ED CARTONS.
FULL MANUFACTU RERS W ARRANTY .
PRICES CASH &: SHIPPING, CREOIT CARDS
ADD 3%

SUA VER RADIO, INC
1371:1 s . Bascom Ave. San j uee. Ca lif. 95128

~(JH· <JqR·llO:1 ... 148

73 Magaline does not keep su bscri p
tion records on the premises. tnere
fore calling us only adds lime and
doesn't solve the problem.

Please send a description of the
problem and your most recent ao
d ress label to :

73 Magazine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

18 Bedford Row
Dept P R
London.WC1R ' EJ
En g land

th~ ~lication
is available in
microfotm

300 North zeec Road
Dept P,R.
Ann Arbor. MI 46 106
US."

University Microfilms International

-----------
• An,

THE PROFESSIONAL,

TOUCH TONE
ENCODER

•••................

P" 'ENTED

•
~ An uhra high quality

encoder for professional
application. Absolute reliability and
function makes the difference. There's a
Pipo encoder for every system and
application. Totalll servlceab~, easy to
operate and instal . Call or write for free
catalog and information! (213) 852-1515
or P.O. Box 3435. Hollywood. CA 90028.

Cj>ipoceommunicatlons '"
EmpllM!$ 's 011 QuaM)' & RiJI,,,bJhtv ... 300

O,-'lIl l fT Hl'UR'

"""A SuI1..,. AlfTIl.II AlfTIl.II
U,SJC. n. d. ." c.n1f.1 All 0 1'-

Mulco ,_. S. A....k:. ,- "
YJ y•• ' SlO oo $ 13.00 S 20,00 $ 2300
1 y• • ' S 20 00 $ 26,00 $ 40,00 $01600
2 yea, $ 38 00 S 50.00 S 78,00 $ 90,00
3 year $ 56.00 S 1O,00 S11800 $1 3ol ,00

A r v ·sSrv·fA X·RTT Y·S.r..!/II... ·EME
1011<;10... .. aM Campu l....

AMATEUR TELEVISION
MAGAZINE ~ '"

Pub ll. h«112 ,ilr/ft Pd'Yf"I,Oy 111111.. Sl~ WBaC/CD

P.O Bo_ H. LaooVet'1. 10../1 522!i6 0d06

PRESERVE

19~J~!l~:!~~l
BINDERS s

FILE CASES
Keep you< ,ssues 01 73 M agal1l>e logeU>e' . t\lndy
. Old pr01O!(:led In haodsome'1I<I du.aDle IoDtary 101M
0< o,no&ra, Bolh Slyles tlourtd ,n fed Ieooll'oe<el1 e .. 'lh
lhe mag.... 'ne logo Slamped ,n ~11I

F,les : EaCh 1,le hOllis 12 issues. sp,nes "S<OI.
lOf easy reference. 15,95 eIICh . 3 lor $17,00,
6 fOf S30.oo

B,nders: Each O'Mer hollis 12 rssvee anll opens
Iial lar easy read,ng, S7 50 each. 3 lor $21 15,
6 fo ' $42.00

,Postage paId on USA. ForeIgn o'de's 'hclude 12,50
per 'Iem)
PI"as" Sla le year s: 1977 10 1983
send cnec ~ or money order 10
JESSE JONES BOX CORP
P O 60.5120
pr" laoelpr"a, PA 191 01
Allow 4 106 weeks 10< delJue<y

Model K_TR·24Oll;
po"ef ecl ltwu bitt..., plug

Model N -FT·2OllR
Model T_ Simple mod lor Tempo

Model Y-FT·207R.
- fltl In to b. lt llt)' comp.rtment

'A unlq... bl lll ry ellmlnltor'
HANDI·TEK ReguiltOf . 110...
con.t.nl h.nd·held oper.tion
I,om l ulO DC or b.5tI supply
wllh no " l"ad dr/ll" . nd
WITHOUT RADIO MODlFICA·
TION! S2U5 PPD In USA. CA
.cld $1.50 Sooln T...
~..,

HANOH£K
P.O. BOX 2205. LA PUENTE, CA .17..

<,
N.
r

o MOBILE WITH YOUR H.T.!
Model 1- 1conIIC-2AlT. EIe..
Model 11;.' tor TR·2S00
- .I~ on bottom oj rad io

RQ SERVICE CENTER
14910 LG BJvd,

Los GalOS, CA 95030

-vou COULD SHIP YOUR RIG TO
THE FACTORY fOR REPAIR.

-vou COULD SHIP IT TO RQ SER
VICE CENTER FOR REPAIR.

eBUT YOU STAND A GOOD
CHANCE Of: fiXING IT YOUR
SELf WITH HELP FROM YOUR
OWN COPY OF "OWNER REPAIR
OF RADIO EQUIPMENT"

eTHlS BOOK WILL BE SHIPPED
POSTPAID FROM K6RQ . 'OR
SUS

RIG TROUBLES
GOT YOU DOWN?
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(602) 242·3037
(602) 242-8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

eleerroqjcs

Introducing
TVRO CIRCUIT BOARDS

Satellite Receiver Boards-Now in Stock
DUAL CONVERSION BOARD $25.00
This board provides conversion from the 3.7-4.2 band f irst 10
900 MHz where gain and bandpass f iltering are prov ided and,
second , 10 70 MHz. The board contains both local osc illators,
one fixed and the other variable, and the second mixer. Con
struction is greatly simplified by the use of Hybrid Ieamplifiers
for the gain stages.

SIX 47pF CHIP CAPACITORS
For use wllh dual conversion board . . ...... • . •. • . $6.00

70 MHz IF BOARD $25.00
This c ircui t provides about 43dB gain with 50 ohm Input and
output impedance. It is designed to drive the HOWARDI
COLEMAN TVRO Demodulator. The on-board bandpass filter
can be tuned for baaowldths between 20 and 35 MHz with a
passband ripple of less than 111 dB. Hybrid IC's are used for
the gain stages.

DEMODULATOR BOARD $40.00
This c ircuit lakes the 70 MHz center frequency satellite TV sig.
nals in the 10 to 200 mill ivolt range,detects them using a phase
locked loop, de-emphasizes and f ilters the result and amp li
fies the resull to produce standard NTSC video. Other outputs
Include the audio subcanier, a DC voltage proporlionallo the
strength of the 70 MHz signal, and AFC voltage centered at
about 2 valls DC.

SINGLE AUDIO $15.00
This c ircuit recovers the audio signals !rom the 6.8 MHz fre
quency. The Miller 9051 calls are tuned to pass the 6.8 MHz
subcarrier and the Miller 9052 coil tunes for recovery of
the audio.

DUAL AUDIO $25.00
Duplicate of the single aud io but also covers the 6.2 range.

DC CONTROL $15.00
SEVEN .01 pF CHIP CAPACITORS
Forusewiththe70MHzIFboard •. ... . . .• . • .• .• . $7.00 SPECIAL SET OF FIVE BOARDS ... " ... $100.00

INCLUDING DUAL AUDIO (2 single audio boards)

1900 to 2500 MHz MICROWAVE DOWNCONVERTER
MICROWAVE RECEIVER This receive r is tunab le over a range of 1900 to 2500 MHz approximatel y, and
is intended for amateur use. The local osci llator is vol tage cont rolled, making the I.F. range approxtrnate
Iy 54 to B8 MHz for standard TV set ch annels 2 thru 7.

P.C.BOARD withDATA ucs $15.00 6to11 $13.00 12t026 $11.00 27- up $9.00

P.C. Board wi th all parts for assembly 549.99 P.C. Board wi th al l chip caps soldered on 530.00
P.C. Board with all parts for assembly P.C. Board assembled & tested ... , . , . , . , . $69.99

plus 2N6603 $69.99 P.C. Board assembled & tested with 2N6603$79.99

HMR II DOWNCONVERTER with Power Supply, Antenna (Dish) & all Gables for installation. 180 Day Warranty.
t io s $150.00 6to11 $140.00 12 - up $125.00

YAGI DOWNCONVERTER with Power Supply, Antenna (Yagi) & all Cables for installat ion. 90 Day Warranty.
t io s $150.00 6 tol l $140.00 t z-up $125.00

YAGI DOWNCONVERTER as above but Kit. (NO CABLES) With Box.
r ro s $125.00 6t011 $115.00 tz-up $100.00

HMR II DOWNCONVERTER as above but Kit. (NO CABLES) With PVC.
1105 $125.00 6toll $115.00 12 · up $100.00

••••••••••••••••• •••• •••• ••• •••••••••••••••• ••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• ••• ••••••• •••••••••••••••••••

SPECIAL NEW STOCK OF CARBIDE DRill BITS-YOUR CHOICE $1 .99

1.25mm
1.45mm
3.2mm
3.3mm
1/8
3/16
5/32
7/32

13164
19
20
24
26
29
30
31

36
37
38
39
40
44
45
46

47 55 63
48 56 64
49 57 65
50 58 67
51 59 68
52 60 69
53 61
54 62

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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Phone.

Start taking calls in curious places with the

new Cordless &revolutionary,
Special Purchase-The <f(}(ml" Cordless Telephone!

We are pleased to announce the Escort Mark III is now available
at special pricing. We bought the manufacturer's entire inventory•.

and we are passing the savings on to you!

The Escort Mark III was originally designed to retail for $199.95. Now, we
suggest a retail price of 5169.95 to $189.95. Or, you can move them

out at 5149.95. In any event, you'll like the profit margins.

QUA NTITY

1-2 units
3-5 units
6-11 units
12-23 units

DEALER PRICE

69.75 each
64.50 each
62.50 each
60.75 each

GROSS PROFIT A TS149.95

53%
57%
58%
59%

On all orders of 12 or more , we pay the freight! This is your opportunity
to stock up for the Christmas buying season. These are Ideal gift

items, that will really move out!

ESCORT M ARK 11/ SPEc/FICA TlONS

VHF DUPLEXERS
This dup texer was made for RF Harris Mobile
Phones and Two Way Radios. These du plex
era can be used In any mobile phone or two
way rad io system, along with having the ca
pabilities to be modified lor UHF use. The
physical d imensions are 3 315- Long," 215 
Wide, and 1 1110· Deep. The approximate
weight is 18 ozJl lb.2 oz.. PRICE $74.99

-
.....>.••- -..• ,-
~ ' - .,

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

HOW WE CUT THE CORD.
The new Cordless Phone
works on a simple,
highly sophisticated principle.
A smal l base station plugs into
your regular phone jack, and
an elect r ical wall outlet. The
base station then transmits
any in- or out-going call to the
handheld receiver , anywhere
up to 300 feet.Exactly As Shown

• Operates as a regular telephone on touch-lone or
rotary dial systems

• Range up to 300 feet

• NI-Gad rechargeable bettertes included
in telephone

• Charger- bui lt into base transmitter

• Simple plug-in installat ion!

• High-performance antenna
• Full duplex, answer and dial out

• Full FCC approval

JToll Free Number

I~~~=~~_j800-~5~28-0=180~ JiIU con Z\;; (For orders only) C/'fa.=- L:~==========
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GaAs, TUNNEL DIODES, ETC.
PART PRICE PART PRICE PART PRICE
KA47100 $ 3.05 MRF503 $ 6.00 PT4 186B $ POR
HA47202 30.80 MRFS04 7.00 PT4209 POR
KA4777 I POR MRF509 5.00 PT4Z09C POR
&47852 POR MRF511 8 .65 PT4566 POR
HA49558 POR MRF60S 20.00 PT4570 POR
MB4021 POR MRF629 3.47 PT4571 POR
MBDIOI 1.00 MRF644 23 .00 PT4571A POR
MDOS13 POR MRF816 15 .00 PT4577 POR
MHWll71 42 .50 MRF823 20.00 PT4590 POR
MHw11 82 48.60 MRF90 1 3.00 PT4612 POR
MHW4171 49 .35 MRFBOO4 2 .10 PT4628 POR
MHW4 172 51.90 MS26 1F POR PT4640 POR
MHW4342 68 .75 MT4 1S0 Fa ir . POR PT4642 POR
MLPI02 25 .00 MTS 126 Fair . POR PT5632 POR
MM 1500 32 .32 MT S481 Fa ir . POR PT5749 POR
MMlSSO POR MT5482 Fair. POR PT66 12 POR
MM1552 50 .00 MT5483 Fair. POR PT6626 POR
MM1553 50 .00 MTS596 Fa i r . POR PT6709 POR
MM1614 10.00 MT5764 Fair . POR PT6720 POR
MM2608 5.00 MT8762 Fair . POR PT8S l0 POR
MM3J7SA 11.50 HYI09 . 77 PT8524 POR
MM4429 10.00 MVl401 8.75 PT8609 POR
Jronol8000 1. 15 HV1624 1. 42 PTB63) POR

MMBOO6 2.30 MVI80S 15 . 00 PT8639 POR

M0277L POR MV1808 10.00 PT8659 POR

M0283L POR MV18l78 10.00 PT8679 POR
M03757 POR MV18638 10.00 PT8708 POR
KPI02 POR MV1864A 10.00 PT8709 POR
MPN3202 10.00 MV18648 10.00 PT8727 POR
MPN3401 .52 MV1864D 10.00 PT87JI POR
MPN3412 1.00 MV I868D 10.00 PT8742 POR
!iPSU31 I. 0 1 MV210 1 .90 PT8787 POR
MRA2023-1.5 TRW 42 .50 MV2 11 1 . 90 PT9790 41. 70
MRF212/20B 16. 10 MV2115 1. 55 PT31962 POR
MRF223 13.25 MV 220 1 . 53 PT3 1963 POR
MRF224 15. 50 MV2203 . 53 PT3 1983 POR
MRF237 3. 15 MV2 209 2 .00 PTX6680 POR
MRF238 12 . 65 MV22 15 2 .00 RAY-3 24 .99
MRF243 25.00 MWAI IO 7.45 40081 POR
MRF245 34.50 MWAI 20 7.80 4028 1 POR
MRF247 34.50 MWA I30 8.25 40282 POR
MRF304 43 .45 MWA210 7.80 40290 POR
HRF3 15 23 .00 HWA220 8.25 RFllO 25 .00
HRF420 20 .00 HWA230 8.65 SCA3522 POR
HRF421 36 .80 MWA310 8.25 SCA3523 POR
MRF422 41 .40 HWA320 8.65 50 1065 POR

MR.F427 16. 10 MWA330 9.50 s s 43 POR

MRF428 46 .00 NEC57835 5.30 TPIOl4 POR

MRF450/A 13.80 ON382 5.00 TPI028 POR

MRF453/A 17 .25 PPT515-2D-3 POR TRW-3 POR

MRF454 /A 19. 90 PRT8637 POR UT0504 Avantek 70 .00
MRF455/A 16.00 PSCQ2-160 POR UT0511 Avantek 75.00
MRF458 19.90 PT3190 POR V15 4.00
MRF463 25.00 PT3194 POR V33B 4.00
MRF472 I. 00 PT3195 POR VIOOB 4 .00
MRF475 2.90 PT3537 POR VA880 lEC 25. 00
MRF477 11.50 PT4 166E POR VAB804EC 25 .00
MRF502 I. 04 PT4l76D POR VAS2 1AN2 0 25 .00

Toll Free Number

~~ electr0'VCI800-528-0180
(For order. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS, MICROWAVE DIODES
PART PRICE PART PRICE PART PRICE
152199 s 7.50 2NG083 s 13.25 CA26 12 (TRW) s 25 .00
152200 7.50 2N6084 15.00 CA2674 (TRW) 25 .00
2N1561 25 .00 lN6094 I H962 2 11 .00 CA288 1- 1(TRW) 25.00
lN1562 25 .00 2N6095 IM9623 12. 00 CA4 101 (TRW) 25 .00
lN2857 1. 55 2N6096 I H9624 15. 50 CA4201 (TRW) 25 .00
2N2857JAN 2 .55 2N6097 17.2 5 CA4600 (TRW) 25 .00
2N2876 11. 00 2N6136 2 1. 85 CD1889 20 .00
2N2947 18. 35 2N6166 40 . 25 C02545 20.00
2N2948 15. 50 2N620 1 50.00 CMDS I4AB 20. 00
2N29 49 3.90 2N6459 18. 00 04959 10 . 00
2N2950 4.60 2N 6603 12. 00 D4987M 20 .00
2N3375 8.00 2N66BO 80.00 05 147D 10. 00
2N3553 1. 57 2SC7 56A 7. 50 05506 10. 00
2N3632 13. 80 25C 78 1 2. 80 D5827AM 20. 00
2N38 18 5.00 25C I0 18 1, 00 DMD6022 30. 00
lN3866 1. 30 25C I042 12 . 00 DMS - 2A-250 40 .00
2N3924 3.35 25C1070 2 .50 HEP76 4 .95
2N3927 17. 75 2SC 1239 2 .50 HEPS3002 11 . 30
2N 3950 25 .00 2SC 125 1 12. 00 HEPs 300 3 30.00
2N4072 1. 80 2SC1306 2 .90 HEPS3005 10.00
2N412 7 21.00 2SC1307 5 .50 HEPS3006 19.90
2N4427 I. 30 2SC1760 I. 50 HEP S3007 25.00
2N4428 1. 85 2SCI970 2 .50 HEPS30 10 II. 34
2N4957 3.45 2SC2166 5 .50 HTEF2204 H.P . 112 .00
2N4958 2 .90 881087 ( M.A.) 25.00 5082-01 12 H.P . 14 .20
2N4959 2.30 A5Q-12 20.00 5082-0253 H.P . 105 . 00
2N5090 13. 90 A283B 5 .00 5082-0320 H. P . 58.00
2N5108 4 .00 ALD4200N (AVANTEK) 395.00 5082-0386 H.P . POR
2N 5 109 1. 70 AM1 23 97 .35 5082-040 1 H. P . POR
2N5160 3.45 AM688 100.00 5082-0438 H. P. POR
2N5177 2 1.62 B8105B . 52 5082- 1028 H.P . POR
2N5 179 1. 00 BD4! 4JFBD4 (G . E. ) 10.00 5082-27 11 H. P. 23. 15
2N5583 4.00 BFQ85 I. 50 5082-3080 H.P . 2 .00
2N5589 8.65 BFR90 I. 30 508 2-3 18 8 H.P. I. 00
2N 5590 10. 35 8FR9 1 1. 65 5082- 645 9 H. P . POR
2N559 1 13 .80 BFW92 1. 50 5082 - 8 323 H. P . POR
2N5635 10 . 9 5 BFX89 1. 00 3582 6E H. P . POR
2N5637 15. 50 BFY90 1. 00 3583 1E H.P. 29. 99
2N564 1 9.20 BGY54 25_00 35853E H. P . 7 1.50
2N5642 10. 9 5 BGY55 25 .00 35854E H. P. 75 .00
2N5643 15. 50 BGY74 25 .00 HP A024 1 H. P . 75 .60
2N5645 13.80 BGY75 25 .00 HXTR31 01 H.P. 7.00
2N5646 20.70 BLl6 1 10 . 00 HXTR3 102 H. P . 8.75
2N5691 18. 00 BLX67 11 . 00 HXTR6101 !2N6617 H. P. 55. 00
2N5764 27.00 BLY568CF 25.00 HXTR6104 H.P. 68.00
2N5836 5 .45 BLY87 13.00 HXTR6105 H. P. 3 1. 00
2N5842 8 .00 BLY88 14. 00 HXTR6106 H.P . 33 .00
2N5849 20.00 BLY89 15 . 00 QSCH199 5 H. P . POR
2N59 13 3 .25 BLY90 20.00 J02000 TRW 10. 00
2N5922 10. 00 BLY351 10.00 J0200 1 TRW 25 .00
2N5923 25.00 C4005 20 .00 J04045 TRW 25 .00
2N5941 23.00 CA402 (TRW) 25.00 K3A 10. 00
2N5942 40.00 CM05 (TRW) 25 .00 MA450A 10. 00
2N5944 9.20 CA612B (TRW) 25.00 MA41 48 7 POR
2N5945 11. 50 CA2 100 (TRW) 25 .00 MA41 765 POR
2N5946 19. 00 CA2 113 (TRW) 25 . 00 KA43 589 POR
2N 608 0 9.20 CA2200 (TRW) 2 5 . 00 KA4 36 36 POR
2N60B 1 10. 35 CA22 13 (TRW ) 25 . 00 MA47044 POR
2N60 B2 II. 50 CA2 4 1B (TRW) 25. 00 MA4 7651 25 .50

Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE

~~ electroavCI800-528-0180
(For orders only)
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"TRANSISTORS"

WATKI NS JOHNSON WJ-M62 3.7 t o 4.2GHz Commun icat i on Band Double Balanced Mixer $100.00

SSB Conversion Loss 4.9dB Typ . 6dB Max. fR 3.7 to 4.2GHz
5.5dB Typ. 6.5dB Ma x. fI OC t o 1125MHz fL fR

fl 880MH z fL fR
SSB Noise Fi qure fR 3.7 t o 4. 2GHz

4.9d8 Typ. 6dB Hax. f l 30 t o 1125MHz fL fR
5.5dB Typ. 6.5dB Hax. f I 880HHz fL fR

I - Por t

Isol at ion
fL at R
fL at I

30dB Hin. 40dB Typ. fL 2.8 to 5.35GHz
25dB Hin. 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 3.6GHz

Conversion Compression IdB Ma x. fR l evel +2dBm
Flatness .2dB Peak t o Peak Over any 40MHz Segment of fR=3.7 to 4.2GHz
Thi rd Order Input Intercept +l l dBm fRI =4GHz fR2=4 .0IGHz Bot h at -5d8m fL=4 .5GHz
Group Time Delay . 5ns Typ . .75ns Hax. fR3. 7 to 4.2GHz fL 3480MH z @+13dBm
VSWR L-Port 1. 25:1 Typ. 2.0: 1 fL 2. 8 t o 5. 35GHz

R-Port 1.25:1 Typ. 2.0 : 1 fR 3. 7 t o 4. 2GHz fL fR
1.4 :1 Typ . 2.0:1 fR 3.7 t o 4.2GHz fL fR
1.5 : 1 Typ . 2.0 :1 f I=IOOMHz
1.3 :1 Typ . 2.0:1 f I=500MHz
1. 8 :1 Typ . 2.5 :1 fI =11 25MHz

RF TransistorSGS/ATES RF Transistors
Type. BFQ85 BFW92
Collector Base V 20v 25v
Collector Emitter V 15v 15v
Emitter Base V 3v 2. sv
Co11ector Current 40ma 25ma
Power Dissipat ion 200mw 190mw
HFE 40mi n. 20Omax. zenfn. 15Omax.
FT 4GHZ min . 5GHz max.I. 6GHz Typ.
No ise Fiqure IGHz 3dB Hax. 500MHz 4dB Typ.
Price $1 .50 $1 .50

Motorola
HRF901
25v
15v
3v
30ma
375mw
30m; n. 200max.
4. 5GHz typo
IGHz 2dB Typ.
$2.00

2N6603
25v
15v
3v
30ma
40Dmw
3Omin . 20Omax .
2GHz min.
2GHz 2.9dB Typ.
$10.00

National Semiconductor Vari able Vo l tage Regulator Sal e !!!!!!!!!

LH317K
I. 2 to 37vdc
l. 5Amps
TO-3
$4 .50

Ll1350K
l. 2 to 33vdc
3Amps
TO-3
$5.75

LH723G/L
2 to 37vdc
15Cina .
TO-I OO/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 Solid State Relays Type ECTIOB72
5VOC Turn On 120VAC Contact 7Amps
20Amps on 1OII xlO"x. 062" Alum.Heatsink. with
Si licon Gr ease $5.00

*May Be Other Brand Equivalent

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"MIXERS"
wATKINS JOHNSON WJ-M6 Ooubl e
LO and RF 0.2 to 300MHz
Conversion Loss (5$8 )

Noise Figure (SSB)

Conversi on Compress lon

NEC (NIPPON ELECTR IC CD. LT D.
NF Min F=2GHz dB 2.4 Typ .

F= 3GHz dB 3.4 Typ.
F=4 GHz dB 4.3 Typ.

Bal anced Mixer
IF DC to 3DOMHz
6.SdB Ma x. I to SOMH z
8.SdB Ma x.. 2 to 300MH z
same as above
8.SdB Max. SO to 300KH z
. 3dB Typ.

$21. 00

WITH DATA SHEET

$S. 30

Ft Ga in Bandwi dth Product at Vce=8v . Ic=lOma. GHz 4 Min. 6 Typ.
Vcbo 2Sv Vceo 11 v Vebo 3v Ie SClna . Pt . 25Dmw

UNELCO RF Power and Linear Al!plifier Capacitors
These are t he farTDUS capacitors used by all the RF Power and Linear ~lifier
manufacturers, and des cribed in the RF Data Book.

5pf IOpf 18pf 3Dpf 43pf 100pf 200pf 1 to lOpes. $1. DO ea
5.1pf 12pf 22pf 32pf 51pf llOpf 220pf 11 t o 50pes . $ . 90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pes . $ .80 ea
7pf 14pf 27pf 34pf 80pf 130pf 500pf
8.2pf 15pf 27 .5pf 4Dpf 82pf 14Dpf 1000pf

NIPPON ELECTRIC COMPANY TUNNEL DIODES $7.50MODEL IS21 99 IS2200
Peak Pt. Current rna . Ip an!n. l OTyp . llma x . gmin. lOTyp. Ilmax .
Va lley Pt. Current rna. Iv I. 2Typ . 1. 5max. I. 2Typ. 1. 5max.
Peak Pt . Voltage my. Vp 95Typ. 120max. 7STyp. 90max .
Projected Peak Pt. Voltage my. Vpp Vf=Ip 480min. 550Typ . 630max . 44Omi n. 520Typ . 60Omax .
Series Res. Ohms rS 2. 5Typ. 4max . 2Typ. 3max.
Terminal Cap. pf. Ct I. ?Typ. 2max . 5Typ. 8max.
Valley Pt. Voltage mY . VV 370Typ. 350Typ.

FA IRCHI LD / DUMONT Oscilloscope Probes Model 4290B
Input Impedance 10 meg., Input Capaci ty 6. 5 t o 12pf .• Di vis ion Ration (Vo l t s/ Div Factor )
10:1, Cable Length 4Ft.• Frequency Ran ge Over lOOMHz .
These Probes will work on all Tektronix. Hewlett Pa ckard . and ot her Osci ll oscopes .

PRICE $45.00

MOTOROLA RF DATA BOOK

list all Motorola RF Transistors / RF Power Amplifiers. Varactor Di odes and much much
more .

PRICE $7.50

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NonCE
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"SOCKETS AND CHIMNEYS"
EI MAC TUBE SOCKETS AN D CHIMNEYS

SKIIO Soc ket $ POR SK626 Chimney $ 7.70
SK406 Chimney 35.00 SK630 Socke t 45 .00
SK416 Chimney 22. 00 SK636B Chimney 26. 40
SK500 Socket 330.00 SK640 Socket 27.50
SK506 Chi mney 47. 00 SK646 Chimney 55 . DO
SK600 Socket 39 .50 SK711A Socket 192. 50
SK602 Socket 56 .00 SK740 Socket 66 .00
SK606 Ch imney 8.80 SK770 Socket 66 .00
SK607 Socket 43 .00 SKBOOA Socket 150. 00
SK610 Socket 44.00 SK806 Ch imney 30 .80
SK620 Socket 45 .00 SK900 Socket 253 .00
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. 00 122-0275-001 Socket

(For 4- 250A,4-400A, 3-400Z, 10.00
3- 500Z) 2/ $15.00

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

430pf
470pf
510pf
560pf
620pf
680pf
820pf
1000pfI .001uf*
1800pf / .0018uf
2700pf1. 0027uf
10,OOOpf/ .01uf
12,OOOpf/ . 01 2uf
15,OOOpf/.01 5uf
18 ,OOOpf/ .018uf

CH IP CAPACITORS

.8pf
1pf
1. 1pf
1.4pf
1. 5pf
1.8pf
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4.7 pf
5.6pf
6.8pf
8.2pf

PRICES : 1 to 10 
11 t o 50 
51 t o 100 -

lOpf
12pf
15pf
18pf
20pf
22pf
24pf
27 pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

. 9ge

. 90¢

.80¢

101 t o 1000
1001 &UP

100pf*
1I0pf
120pf
130pf
150pf
160pf
180pf
200pf
220pf*
240pf
270pf
300pf
330pf
360pf
390pf

.60¢ * IS A SPEC IAL PRICE:

. 35e
10 for $7. 50
100 for $65. 00
1000 for $350. 00

-----------------.--------- --- ------------- ------- ------- --------------.---- -----------.---
WATK INS JOHNSON WJ- V907: Voltage Controlled Microwave Oscil lator $110. 00

Frequency range 3. 6 to 4.2GHz, Power ouput, Mi n. l OdBm typica l. BdBm Guaranteed.
Spur ious out put suppression Harmonic (nfo). min. 20dS typica l, In-Band Non-Harmonic, min .
60dB typi cal, Residual FM, pk t o pk, Ma x. 5KHz , push ing fac tor , Max. 8KHz/V, Pull ing figu re
(1.5 :1 VSWR ), Max. 60MHz. Tuning voltage range +1 to +15volts. Tuning current , Max. -O.lmA.
modul ation sens i t i vi ty range. Ma x. 120 to 30MHz/ V, Input capacitance, Max. l OOpf , Osc il lator
Bias +1 5 +-0. 05 vol ts @ 55mA , Ma x.

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES
TYPE

2E26
2K28
2XI000A
3B22
3B2B/B66A
3-5002
3-1000Z
3CX1000A/B2B3
3CX1500A7/887
3X2S00A3
3CX3000A7
4-65A/BI65
4-125A/4D21
4-250A!5D22
4-400A/8432
4-40OC/6775
4-1000A/BI66
4B32
4E27A/5-125B
4C5250R
4X150A/7034
4X150D/7035
4X15OG/8172
4X250B
4CX250B/7203
4CX250F/C/B62I
4CX250K/B245
4CX250R175BW
4CX300A/B167
4CX350A/8321
4CX350F/J /B904
4X500A
4CX600J 18809
4Cw800F
4CXI000A!8 168
4CXl500B/8660
4CX5000A/8170
4CXl00000i'8171
4CX15000A/B2BI
4PR60A
4PR60B/B252
4PR400A/8188
5CX1500A

PRICE

$ 5.69
100.00
300 .00

19. 75
7.50

102.00
400.00
428.00
533.00
200.00
490.00

45.00
58 .00
75 .00
90 .00
95 .00

300.00
22 .00

155 .00
146. 00
30.00
40.00

100.00
30 .00
45 .00
55.00

100.00
69 .00

140.00
B3 .00
95.00

282 .00
607 .00
625. 00
340 .00
397.00
932 .00
990 .00

1260.00
100.00
175 .00
192.00
569.00

TYPE

KI8B
DX362
DX4 15
572B/TI60L
592/3- 200A3
807
Bll
811A
812A
BI3
8298
832A
4624
4662
4665
5675/A
5721
576B
5B36
5837
5B6 1/EC55
5876A
5881/6L6W
5B93
5894/A
5894/8
5946
6080
6083/AX9909
6098/6AX6
6115/A
6146
6146A
6146B/8298A
6146W
6156
6159
6161
6291
6293
6360
6524
6550

PRICE

$ 20 .00
50.00
50 .00
49.00

144. 00
7. 50

10. 00
15.00
35 .00
50 .00
38.00
28.00

310 .00
80.00

585.00
25 .00

200.00
85.00

100.00
100. 00
110.00
25.00

6.00
45 .00
50.00
60.00

258 .00
10. 00
89 .00
14 .00

110.00
7.00
7.50
8.50

14. 00
66.00
15. 00

233.00
125.00

12 .00
5.00

53.00
10.00

TYPE

6562/6974A
6832
6883/8032A/8552
6897
6907A
6939
7094
7117
7211
72 89/3CX 100A5
7360
7377
7408
7650
7695
7843
7854
7868
7894
B072
8117A
B121
8122
8236
8295/pL172
8462
8505A
8533W
8560/A
8560AS
8608
8637
8643
8647
8737/5894B
8873
8874
8875
8877
8908
8930/6512
8950

PRICE

s 50.00
22.00

7.00
110 .00
75.00
15. 00

125. 00
17.00
60.00
34.00
11.00
67.00

4 .00
250 .00

8 .00
58.00
83.00

5.00
12. 00
65.00

130 . 00
60.00

100.00
30.00

506.00
100.00
73.50
92.00
65.00
90.00
34 .00
38.00

100. 00
123. 00
60.00

260 .00
260 .00
260.00
533.00

12. 00
71. 00
12.00

6.00
6.00
6.00
6.00
6.00
6. 00
6.00
6.00

6JH6
6JN6
6JS6B
6KG6/EL505
6KM6
6XN6
6LF6
6LQ6 (CEl

6.00
5 .00
6.00
6.00
6.00
6.00
6.00
6.00

6BK4C
6DQ5
6FW5
6GES
6GJ5
6H55
6JB5/6HE5
6JB6A

6LQ6 (Sylvania) 7.50
6LU8 6.00
6LX6 6.00
6ME6 6.00
12BY 7A 4 .00
12JB6A 6.00
6KD6 6.00
6JT6A 6.00
6KD6 6 .00

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE I I ! I ' I I I II II ! II! 111! ! 1! 1111111 1II I I ! I I I
TUBES MAY EITHER BE NEW' OR SURPLUS CONDITION I!!!!!!!!!! I I 1I I ! ! ! ! ! ! ! ! ! ! ! ! I ! ! ! ! ! I ! 1! ! ! ! ! ! ! II ! ! !

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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U KTRONIXOSCI LLOSCOPES

MODEL 453 Portlb.. 50 MHz
DUl l Trice

MODEL 453,\ Portlbll 60 MHz
Dual Trace

MODEL 454 Portlbl11 50 MHz
DUll Tra ce.

MDDEL 454A Porl.bl, 150 MHz
Dual Tra ce,

MODEL 455 Porl.bl, 50 MHz
Dual Tra ce

MODEL 475 POr1. bl, 200 MHz
Dual trece
MODEL 415& Portlb l' 250 MHz
Dual Trace

MODEL 151. Slor. "" O.cllioscope
""'Ih a 7AISA a nd a 7A1SAN·l 1 Am pl,f,e,
a nd II 7B5O Ttme Base

MODEL 577 0 1 Slor.gl CUf'UI Tr.cer
w,th a 177 adapter

MODEL 5770 2 Curve Trlclr
w' th a 177 adapter

TeklrO"bl.b CIII Modl 13

PR ICE

S12OO.oo

$1&00.00

51800.00

52000.00

51800.00

$1640.00

52940.00

53500.00

53233.00

52196.00

S 316.00

MODEL 5« 50 MHz Bl nch Scope
w,lh a CA DUl l t ra ce

MODEL 543,\ 33 MHz Be"c h Scope
"" 'I ll a CA Dual Trace
HEWLETT PACK,\RD OSCILl OSCOPES

MODEL 180,\ Mil" FII~.

MODEL 180E Miin Fr.me.

MODEL 181AMII" Frlml.

MODEL 182,\ Mil" Fr.~.

MODEL 183,\ Mil" FII~.

MOOEL 180 SERIES PLUG·INS
1801A Dual Trace SO MHz.

1803A D,lferenha l

IIlO4AQu ad Trace SO MHZ

1807A Dua lTraceSO MHz

1815A TDRlSample' w,11l a 1816A DC 10 4

G"'
1821 ATime Base &. Delay Generator

1822,11, t rrr-e Base &. Delay Ge oe ratci.

183 1A neect Acces s 600 MHz'

1840 ,11, T,me Base &. Delay Generat o r: "

184 ' A T,me Base &. Delay Ge nerator'
· Fo. 18JA Only " " " "

$ 650.50

S 475.50
PRICE

$ 615.00

$ 750.00

S1OOO.OO

S 900.00

51000.00

5 495.00

5 175.00

5 79S.00

5 375.00

$1500.00

s 495.00

s 525.00

$ 200.00

$ 450.00

S 675.00

51 000,00

51200.00

51200.00

5 150.00
5 122.50
5 631.50
5 era.so
5 122.50
5 612.50
$1661.50

5 412,50

TELEOUIPMENT MODEL oaa osc.ucsccce
Dual Trace Po.lable SO MHz W,I'" a 'J4 a nd S2A Plug·ln

DUMONT MODEL 1062 Osci llo$COpe
Dual Trace 65 MHZ porlable.

TEKT RONtX
MODEL RM s.65 DUl l 811m Oscilloscope

10 MHz Wi t'" a 3,11,6 Dual r-ace aM a 3An Dual r -ace $1101.50

MODEL 549 Slorage O.cilloscope
Bench SO MHz wltll a CA Dual r eece
MODEL &41A O.clllo.cope
a eecn 100 MHZ w,I'" a 10A2 Dual Trace

5 431 50 and a l l B2AT ,me Base

ORDERING INSTRUCTIONS
DEFECTIVE MATERIAL: All c laims for defective materia l must be made within sixty (GO) days alter receipt of
parce l. All c la ims must inc lude the defective material (for test ing purposes), our invoice number, and the date
of pu rchase. All returns must be packed properly or it w ill void all warrant ies.

DELIVERY: Orders are normally shipped within 48 hours after receipt of customer's order. If a part has to be
backo rdered the custo mer is noti fied . Our normal shipping method is via First Class Mail or UPS depending on
size and weigh t o f the package. On te st equipment it is by Air onl y, FOB shi ppi ng point.

FOREIGN ORDERS: All foreign orders must be prepaid with cashier's check or money order made out in U.S.
Fu nds. We are sorry but C.O.D. is not ava ilab le to foreign countri es and Letters 01 Credit are not an acceptable
form of payment either. Further information is available on request.

HOURS: Monday thru Saturday: 8:30 a.m. to 5:00 p.m.

INSURANCE: Please include 254: for each add itiona l $100.00 over $100.00, Un ited Parce l only.

ORDER FORMS: New order forms are included with each order for your conven ience. Add it iona l forms are
available on requ est.

POSTAGE: Minimum shi pping and hand ling in the US, Canada, and MeXICOis $2.50 al l other countries is $5.00.
On fore ign orders inc lude 20 % shi pp ing and handling.

PREPAID ORDERS: Order mu st be accompanied by a check .

PRICES: Prices are subject to change without notice.

RESTOCK CHARGE: If parts are returned to MHZ Elec t ronics due to customer error, customer will be held
responsible for all extra fees, will be charged a 15% restocking fee, w ith the remainder in cred it only. All returns
must have aoprovat.
SALES TAX: Arizona must add 5% sales tax, unless a signed Arizona resale tax card is currently on file with
MHZ Elect ron ics. A ll orders placed by persons outside of Arizona, but delivered to persons in Arizona are sub
ject to the 5% sales tax.

SHORTAGE OR DAMAGE: A ll c laims for shortages or damages must be made within 5 days attar rece ipt of
parcel. Claims must in c lude our invoice number and the date of pu rch ase. Customers which do not notify us
wi thin this ti me period w il l be held responsible for the entire order as we will consider th e order comp lete.

OUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY
NO INFO RMATION WILL BE GIVEN. ' ·BO().52S-o'80.

MODE L 541 50 MHz Bl nch Scope.
W'th,} l A1 Dual r-ace
W,th a 1A2 Dual T. ace
W' th II IA4 Quad Tra ce
W,lha IA5D,lfere nl,a l
W'I '" a 1,11,6 Drttereot.a t
0 ' wun t 0 1eac h above

MODEL 545 30 MHz BI"cll Scope
w,IIl a CA Dual Trace

MODEL 545,\ 30 MHz 8e"ch Scope
iN ,IIl a CA Dua l t race
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GENERAL ELECTRIC CO. GUNN DIODE MODEl Y·2187
Fleq. Gap (GHZI 12 to 18. Output (Min,) l00mW, Duty (%)

CW, rvo. BIas (Vdc) 8,0, Type. Oper. (MAdc) 550, Ma x. rnres.
(mAdc) 1000, Max Bias {Vdc) 10.0. $39.99

VARIAN GALLIUM ARSENIDE GUNN DIODES MODEL VSX·9201S5
Freq , Coverage 8 10 12,4GHz. Output 1MIn.) l00mW, Bras
Voltage (Max) tevcc. BIas cu rrent (mAde) Operaltng 550 Typ.
150 Max.. ThresM ld 850 Tup . 1000 Max $39.99

VARI·L Co. Inc. MODEL ss-e AM MODULATOR
srec. Range 60 10 150MC. lnsertion Loss lJdB Nominal,
SIgna l Port Imp. socnme Nomina l. Srqnat Port RF Power
-+ lOdBm Max., Modulal ion Pert BW DC to 1KHZ, MOdulat ion
pert Bias 1ma Nominal. $24.99

FAIRCHILD VHF AND UHF PRESCALER CHIPS

Gain Flatness
Input Power Vdc

mA

AVANTEK CASCADABLE
MODULAR AMPLIFIERS
Freq uency Range
Gain
Noose Foqure
Power Output

FREQUENCY SOURCES, INC MODEL MS·74X
MICROWAVE SIQNAL SOURCE
MS·74 X: Mechanically Tunable Frequency Rang e (MHz) 10630 10
11230 (10.63 to t123GHz) M,n,mum Oulpul Po....er (mW) 10. Overall
MultIpli er Rat IO 108, Inlernal Crystar o scutarce Frequency Range
(MHzl 98.4 10 104.0. MaXImum Input Curren t (mA) 400

The SIgn al source are deSIgned tor eccncencos where hIgh stab.lIty
and low norse are 0 1prime concern, these sources uunze tundamen
ta l trana.s tor cecutators wllh high a coa xIal cannes. follo wed by
broadband stable step reco very encoe rnutncnees. This design
all ows SIngle screw mecnao.cat adjusl ment 01frequency over st an .
oaro commomcauons bands. Broad band sampling circuits are used
10 cnese lock the c scure tcr to a tl ,gtl stabIlity reference wtl lch may
be euner an Internal sert-contamec crystal OSCIllator, extemar
primary sta ndard or VHF synl heSlzer. ThIS ur uque recnmcoe allows
lor opllmlzallon 0 1DOl h FM nOIse and long term stablllly, List Pnce
IS $1 158 00 (THESE ARE NEW) Our Price-S289.

HEWLETT PACK ARD 1N5112 MICROWAVE DIODE
t ms diode wil l replace the MBD1 01 , 1N57 11, 5082·2800,
5082·2835 ect. ThIS will work like a champ in all these
Down Converter projects $1 .50 or 101$10.00

MOTOROLA MHWl 112R LOW DISTORTION
WIDEBAND AM PLIFIER MODULE.
Fl equency Range 40 to 300 MHz" Power Gain at 50MHz
166mln. 10 17 4max , Gam Ftatoess :!: 0,1 Typ. :t 0.2
Max dB., DC Supply Vottaqe - 26vdc, AF vonaqe Input
-+ 10dBmV PRICE $29.99

GENERAL ELECTRIC AA NICADS
ModeI 1l41 B905HD11·G1
Pack of 610r $5,00 or 60 Cells. 10 Packs 10/ $45.00
These may be broken down to indiVIdual cells,

3.37

3.31

PRICE HEWLETT PACKARD
S 8.50 MIXERS MODElS 10514A 105148

' .50 Frequency Range 2MHz 10 SOOMC 2MHZ to
15.50 SOOMC
15.50 InpullOul put Frequency L & A 200KHz to 200KHz to
12.30 SOOMC SOOMC

X DC to500MC DC to500MC
50.00 MIxer ccove-s.cn Loss (AI lOB 'dB
15.040 IBI OdB OdB

No.se Pertormance (SSBllAI zca 'dB
IBI OdB OdB
PAICE $49.99 PRICE $39,99

5.00

UT().511
510 500 MHZ

'5OB
2.JdB to Jd8
- 2dB to
- 3dB
tea
. 15
10
$15.00

MOdel UT().5()4
5 to 500 MHz
6dB
11dB
-+11dB

tee
. 24
1IJO
$10,00 PRICEPRICE

350MC Presce ter d ivide by 10/11
350MC Prescaler divide by 516
650MC Prescater divide by 10/1 1
650 MC Prescaler divide by 5/6
UHF Prescefer 750MC D Type Flip Flop
lGHz Counter Diy ide by 4
(Aegular price $75.00)
High Speed Dual5/41nput NO/NOR Gate
Presettetne HIgh Speed Decade/Binary
Counter used wilh the llC90f91 or rne
95H90J91 Prescaler can dIvide by 100.
(Sign ellc S)
This chip is th e same as a MOl oro la
MC4024/4324 Dual TTL Vo ltage ccnuor
Mu ll iv ibrato r.
This chip IS Ihe same as a MOl oro la
MC4Q44,.3.4 Phase Freq uency Detector.

l1C24DC

95H90DC
95H91DC
llC90DC
llC91 DC
llC06DC
11C05DC

llC01 FC
82590

l1C440C

ORDERING INSTRUCTIONS
TERMS: DOMESTIC: Prepaid , C.O.D. o r Credit Card

FOREIGN: Prepa id only , U.S. Funds - money order or cashier's check only.

C.O.D.: Acceptab le by te lephone or mail. Payment from customer will be by cash, money o rder o r cashier's
check. We are sorry bu t we cannot accept persona l c hecks for C.O.D.' s,
CONFIRMING ORDERS: We would prefer that con firming orders not be sent afte r a telephone o rder has been
placed. If company po licy nec essitates a confi rmin g order, please mark " CONFIRMING" bold ly on the order.
If problems or duplicate shipmen ts occur due to an order which is not proper ly marked, customers will be
held respons ib le for any c harges incurred , plus a 15% restock charge on ret urned parts.

CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS.
DATA SHEETS: When we have data sh eets in stock on devices we do supply them with the order.

Toll Free Number
800·528·0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

e1ectroruC*i

(602) 242·3037
(602) 242·8916

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015
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O"pIIY:
T ime hI''''

11>0 C T· 90 •• IM most • • ,..hle, f..lI.... PKkcd ...,..n'...- available f.... lo..

than S300.00' Ad>lanud desip ~-,u<n i"dude; thr"" <electable pl. ,,"'"
nine .nailS, pie indicalOl' and • u"'quc display hold f\,roclion ..tllch hold. "'"
di.pll~cd <:<>,IIIl aft• • the inpo' .i(lJlII i. remo,nf Ab", • LOrnA. TC XO lime
base i. wood ",hieh enlbl. . ..sy Ie.., bOIl calibration d >tell I• • i",l WW V,
Opuon.ny; In ;nlemll " icad banel')' pack,u tomll tim.. bas" inp. I ."" Mk r<:>
power hi"" ,ability crys..J oven tim.. bas. I re Iv.ilabl •. T~ CT·90.

perf"""."". yuu .an COUnt on'

9 DIGITS 600 MHz $129 95
S PECIFICATIO NS: WIRED
Ranv 20 H. 10600 MR.
S.noiti."y Lo.. ltuu> 10 M V '" I SO MH.

loo.. tlIan SO MV 10 500 MH.
Re..,luliort 0.1 H. ( I O MH. n".~)

1.0 H. (60 MH, r .....)
10,0 H. ( bOO MR, 'up)
9 diJiI!O."·' l ED
SI.ndatd-IO.OClO rnH.. 10 ppm 2(}'40 'C
Optional Micro. PO"'" ",.•...0, I ppm 2O-4O· C
&- IS VAC"'" 230 m.

~
CTOO __ ' ,.••~_ " ',,'

n ""'~""''''''.,- 'oo"
.c ,M_ ' "." N~""" . ~(
....... "C.._ ""

0'" "'""'_.. ""._... .."
. " . ....1_ .... - " "

7 DIGITS 525 MHz $99~IRED
SPECIF ICATION:;'

Di>plny.
T~ bue

Po..e~

~ 10 H. to 52~ MH .
s-.,.,..;,y In& lh&a 50 MV '" ISO MH.

In& tlIaIIlSO MV "'500 MH.
Rnolo"ioa: 1.0 H. (5 MH. ran..)

10,0 H. t SO MHz l
100.0 H. (500 MH l
7 d>,,1f0.·' LED
1-0 1'1'''' TCXO2~oC

12 VAC ~ 2SO ",n

no. CT-70 brulto Uw !Wi« I>amer 011I lab -,II, ,.; '''-'~
[klw;c f~atlW'ellIldlU; UIrftfrcq~ ran.... - ~...II W1lIl pn> amplilkmorl.
d..u oclc<:tabl< p'" and pIC ..u..., indilo__ make .....asuteftWlOlS n
....... The wW;k frcq "",~ ,""ables,,,,, to aooutatel)' "'u....., .......'

from n""io thru UHF ith 1.0 ""'" ..,.,.......". . _·'OOOI....! The CT-70 i,

the .......... to all you asu..,....nl -. in the field, lab Of ham Ill......

PRICES:
CT-1O wireo1l ,e_.~
CT·1O Kit, !i'O <la,,.,u .........,
AC·I AC~,

BP-I Ni.,... pad + AC
~r/ch&rJc'

S99.95

8.95
HS

12 9S

, "I- ~ ,-- '.'
7 DIGITS 500 MHz $79.25-WIRED

PR,l CES:
MINl- loo a-ued. I ,ear
.~..,

ACZAo~fotMIN"

'00
BP.Z Niead I*'k and AC_.-

179,95

HS

12.95

H~",· , • ""'lid,-. .......II! pu."..- OO"'''"r thai """"ide< """" """"fer

r..n.c:uc- at ... .-belooc..able pno:e. The M INl-loo .........., .....~ "'" full

Ir_y,_Of iapuI~ qualilin r".,ftd ia "p' prio:~ IOftits, but

b ~ l1' l'II'aI_ it <:8'''1 be but! At:<:u1'8te ",USlt..,_
<:.oIl bo ...... frunll M H. all "'" y "Pto5oo MH.....tlluUI"""IIC_tmty

11I"""- "'" ......... and "'" IWO pte limn 101 yotI ..led tho rnoIuoooI
dototm1 Add tho iliad j>KloptlO8 ond tho MINl- 100 ....... ro .......aI additioa
'" your ...... boo for " i ...u.-fi.tld·I~ doc<:b _ ftpain.

S PECIF ICATIO NS:
fWIac: I MH. to SOO MH.
s-.itimy t...-_H MV
RnoIIotioa: looH' (llowp"'l

1.0 KH. I'aotpte)
7 0:11"... 0 . '· LED
20 _ 2G-«l'C
5 VDC (8 200 ....

DIGITAL MULTIMETER $99 ~IRED

S PECIFICATI ONS:
DC/ AC.-oItJ: IOOuV '" I KV.' ' ......
DelAC

29.95

11 9.95
1. ,9'

S IS9 ,9S

10 M ' l"lIm.. DC/AC""tJ
0.1 .... bui< DC"""

.·C <:ells

0.1 klA '0 2.0 Am"", 5 ,ani"
0 ,1 ohm. It> lO M.JOI\m.. 6 .Illie.

PRICES;
CT·SO ...ired, I y...........,ty
CT-SO Ki~ 90 dI.~ pi,,"

..........y
RA-I . _.i..... 14*,*. kit
RA- I wi...._I'A'~
tDOd I M'IId copy of rectI'"........,

eutT~"t

Re.io" """,
In",,1
imptd.""",
Accu'"")'
Po_~

$159~IRED

T .... DM·700 ott",. 1"',,1.......,..01 quol .. v p<'Iko-m_e "" J'lKe

FeMu." ,nclu,k lb J,H",,,,,' ,an aM S fun"·"" 11 ..,II<"! ,n •
"', ." .......... <a>••o .... 10"..... M ur.......... a,. d'orIo. td ' ''' alarllt HI
,loll" , \'I ,nth LED ' .aJ."" w"h ou.om"'!' <!K,m.1 pI...m..... ou."",atic
""I.. ,.y. ''''',..on,.. ind'<I""n ond ,w", IOAd ",ot"""on up '0 1250vol.. 0" all

'a"OIt'". mak'''ll i. v""'allv 1'00'-1"""1' T h. DM·100 I.."h ocr.a•. • ho"JlIOm•.
,.. hlad , .u~ ABS <_ ""til "''''......,'''', '''''a<1ahlt "I. ho,1mak.. " an
,.kol a.iJ,,,on .0 o" v .h<'I'199'

2,9'

79.9S
],95

S99,9S

SPECIFICATIO NS:
kana.: 20 H. 10 600 MH. 111< CT-.50 ill ......l il~ Inb beo<:h <:<>unle, WI ...ill mu.u,. up 10600 MH.
S.ftSih.ity: ~ tlI.In 2' "'. '" I '0 MHz Willi 8 dipt pt'Ki.ion. And. one ofitJ best fUlU..,' i. the R"". i.. Freq"'iI<:y

lao tlIaII I SO m' 1<> 600 MH. Ad.pler. ...hieh tIIms the CT-SO in'" I di"tol nadolll. for Illy recti..., The
ReoollltioD: 1.0 H. (60 MHz ' ) ,

10 ,0 H. (600 MH ...." adapcn OIcooily~ for Ifty ""'.'..... UIfl n oimple o:oaned"'" "''''''
8 diptoO,.·· U O rect,....... VFO i..J1t1will'~"",redlorllKAddI",tho ...,..,..... ..sapw .. 1lO

2.0 PI"" 2O-olO'C "'r Io.."u tho operllion of w CT-'O. "'"~• .,... bo """.e..-tIy
110 VAC or 12 VOC ...-itclwd Oil Of <Jl[ The CT-SO• • """""" tho, Can work doubla>Uy'

8 DIGITS 600 MHz

PRICES;
OM-XX) wind, 1,....amroy
OM-700 K i~ 90 d'y pti,,"

warran'y
AC·I , AC ad.ptor
BP-J. Nicad """k +AC
Wop'••/ O.......'
MP-l, Probt kll

filmSilY il~il(;l[[Jni(;'5, in(; . ;m; 53
2575 Baird Rd. Penf ield. NY 14526 ... 62

AUDIO SCALER

Forltip~.udto .............-...... multiplet
UPill ft , ..,

• On.. lor PL __
• Multiplin by 10 or 100
a 0.01 H. ns<llubort

$19,9' l( lI

ACCESSORI ES
T.leooopil; ..~ BNC pi", .
H ip itttpodutu p<obo. loahllt>adutc .
Looo pus JW<>be. b _it> 1fICI U .
Onct pn>be. ., pu~ _ .
T,lt bail lor CT 70. !i'O. MINl- loo .
Color~ calobmiOlll ....it. oaIibrue1.,....-.
...... <:oIor TV ..rat . .. . . ._ .

PHONE O RDE RS
CA LL 71 6-51\6-3950

. •••.. , $ 7.9'
1'.9'

. 15.95

....... 12.9'
U,

1. ,9'

COUNTER PREAMP

For _'nc n .......!.- f,,,,,, 10 lO I ,OCIO

MH, S....I..,., _",td too """' " Ionnn--.ndudotd-
• flat 2.5 db .....
• BNC C Un
• O..,at,.,....."..... Rf W1lIl pol ·top Ittop

SJ<l 9' Kit s.-. 9' Wind
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* INFO·TECH
* COLLINS
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~ '" ...... .
, ~ _ 7" i. -.

,';r'.r;:- \ . 1.-\, '~J " -:"• • •, .
'''-:~~' ,,4'~------

FOR THE BEST DEAL
WITH OR WITHOUT TRADE-IN

ON:
* KENWOOD
* TEN·TEC
* HAL
* DRAKE

DIAL YOUR DEAL TOLL-FREE

1· • 2 •
ALSO CALL FOR PRICES ON AVAILABLE

USED EQUIPMENT
WE TRADE ON NEW OR USED

IN MISSOURI CAll 1·314·993·6060



rrtOIl~ back,

INTEGRATED CIRCUITS

~

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

maps: rt has 64 levels of
grayscale plus video m
verVcompjunenl and h!dllerl
screen update for a "snail'''
nee display. The drsplay ls
512 x 512 pI.el mapped with
2 plons of video RAM per
diSpl"l'. VENTURE l'idoo is in
short astoundrng l

VENTURE has complete
SIlltware support wrt~ lull
BASIC. 3 ROM monitors,

disassemble,lnsembierledilOr, It will run rear
j rne video 00fTKl$, all RCA ctlip 8 programs and ~II

current Ouest 1802 so1\Wa,e VENTURE DOS wrll
accoevrcdate up 10 !liree 511, " dooble density
11oppies. A complete 1802 prOlJramming 1I0oI< is
available, All versens ot VENTURE are sh\:lPed
Wflh a set of manuals wrtnen to be uro:lerstood !II'
the inexperienced as weHas e.perienced user
On·kan! Ollllon$

16 channel A to 0: 5 slot 50 pll bus, 2 serial
ports . parallei ports: 3 'V:ldeo options, 4BK RAM,
Vo tra. voice svotnesuer. sound generalar.
EPROM, full BASIC drssassemtoer, edrtar. assem
bier: metal cabinet , additiOfl<ll powe r supply.
ASC II keyboard rei!l1ime dock caJendilr
EJ:IJlIMion OpliOM

Happy disk. EPROM pr09!ilfllme" IIglrt pen.
uni'<ersal user programmablemusic . sound boa rd
high resoicnon colo,igra\"3cale p i~e l mapped
video board, General Purpose Instrument Bus,
Minimum VEMTURE Sy$lem $195,00
Krt mdurles CPU and control w-<tIl 4K of RAM. 1K
of scetrceo. 2K monitor. 1861 video graphi<:s ,
cassene irrterface ~nd separate HEX k~boa rd

wrth LEO displaj'S fo, eeoress and output. Po~1
supply is inclUded along w~h 2 game cassettes
The main board is 16- . 20" and OICIudes spac:e lor
all of the previously c scessed on·board opfuns.
fUll en-board eXpanSKlO t:aI1 be cornpil!ted for
urder $llXXl.OO Call kI' 1ur1her details, option
prices . etc .

..........

INTROOUCING A BRAND NEW MICROCOMPUTER

iUelllureVE NTURE Is a Sing le
board computer that is an
ad'Venlure klr the t.Jbbyist It
is a learning, trainincJ com
put~r as wellas just plaII1 fun
lor ar'l)'one wlIa wants to gel
lito a stete-ct-tte-ert ccn
puler at reasonabk! cost

VENTURE comes in kit
jorm or fully assembleo:l anO
!esfell, You can get ~ in rts
minimum conliguration lor
as lillie as $195.00 Q< 13ke rt al the way 10 floppy
dlSk5 and voce. Kcan be e.paoded as a k~ or fUlly
assembled , at \'Our awn pace and choice

VENTURE is a 16- !II' 20- mam board wrth
separate ASCI I and HEX ke\iboards n runs last.
almost 4 MHz. and has the eapabrl<ty of pLJIting
almost 1 fIle\lolbyte af RAM and FK:lM 00 tile board
aloriQ witll a ""riety of inexpensM: OlItions ,

A lB-d1annel iIf\aIog·to..(hgrtal cooverter allows
use of iO\'S1icks, controt functions. nstrurnenta
ucn, tem perature sensing. elc Tl sound
generatar, soltwa re ccnt-cnec music. Volra.
voce S\lnthesize r and real erre clock calendar add
to rts Tfflrsaliiity,

A stand.rd SO-pin bus with 5 slots, paralle~

Ports and 2 seriai ports OIittl tu~ flandshaking 175
tc 9600 EWJOI allow expanson into floppy disks.
color,EPROM programmer. printer. modem of ;'OUr
crcce. Later espanson wi! add a 'glit pen . a
uni\ters,aj user programmablemusK: sound board.
General Purpose insl rument Bus, and a ~igh

rescluucn color/grayscale pixel maPi'e<I vcee
",""

IlENTURE connects direetly to a monifQ, or to
\'OurTV set through an RFmodu lator. And now lor
!lie heart 01 VENTURE its vid!'lJ di$pl"l'. IlEN
TURE nas ~ hig~ resonson programmable vcec
display wrlh up to 4096 user-ceroed ct araciers.
~Iphaflllmeric S\lmbols. specat graphics or ob
jects . sudl as seace sn ips, etc Each ctlaraCle, IS
B pixels wide !II' 15 pixels ~igh, with 2 grayscale
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Applt I'tnpheral Kits
SERIAL i/O INTERfACE 0 to 30.000 baud ,
0,1.R.. Input & autpullrnm mon ilor 0' basic. or
useAppte as inlel l,gent term inal. Bd onty (p:N 2)
SU .95, Kil (P'N 2AI S51.25. Assembled (PiN
2C) S6.2 .i5.
PROTOTYPING BOARD (piN 7907) 521 .95.
PARALLEL TRtAC OUTPUT BOARD B trees.
each can s witc~ 110'0', 6A cecs. Bd an ly (PiN
210) $19.20. Kil (PiN 210AI S11Uli.
APPLE II GAME PAOOLESAdam and Eve $38,00.
In1enaci Kill
SERIAuPARALLEL INTERFAC E Bid<rect<onat,
Baud rates trom 110 ta 19.2K, sw seiectaoie
potarity 01,nput and aLJIpLJI strobe , 5 to B data
blls. I cr 2stopbits. paMtyMd ar even cr none.
all ctlaraClers contain a star1 bit, +5 & ~ 1 2V

requirell Bd only (PiN 101) Sl1,95, M 1PiN
lOlA) U 2.89.
RS-232ITTL INTERFACE B,drrechona l, reo
quires etzv Kit (PIN 232A) $9,95,
RS-232120mA INTERfACE Bidrreclional, 2
passlve apto-rsoi3tell c rcuss. KillPIN 7901AI
SlU5.

PROM Eraser
Will erase 25 PRO Ms in 15 minutes Ullraviolet,
assencreo . 25 PROM capacity $37,50 (With
1imer $69.50) 5 PROM caoacrty OSHA/UL ver
sion $83.00 (wit~ timer S119.ool ,

l80 MicroProlessor $149.00
Sing le board eorn put~r Learning, teac~i ng . pro·
10typrng. 2K RAM, l;eyboarO, displaY5: cassett~

inU rf ace Tiny BAStC $19.00 All fUll y
assembled

l80 Microcomputer Kil $69.00
16 et 110. 2 MHz dock, 2K RAM. RO M Bread·
board space. Excellent for cont rol Bare Board
$28.50, Full Krt $7i.00. Monnor $20.00. Power
Supply Krt $35,00. Tiny Bas;c $30.00.

Modem Kit $60.00
Stale 011he art, oMO., answer. Na tuning neces
sary 103 compatible 300 baud, tnexpensi'Vll
acoustic coupler plan s included Bd onty
51700 Art icle in June, JUiy, Aug RadiO
Elec/ronics. 1981

60 Hz Crystal Time Base Kit $4.40
Conver1S diqual clocks flam AC line frequency to
crystal time base . Outstl ndi~g accu r~cy

Video Modulator Kit $9 .95
Converl TV set Inlo a h lg~ quatrty monitor W"O
~tteCl ing usage, Iernp . kn w.efu ll instruc,

Multi-yott Computer Power Supply
8, 5~mp, "'lev 5 amp, 5v 1.5 amp, - Sv
,5 amp. 12v .5 amp. - 12v op\lOn. '" 5v. '" 12v
are re~ lated eas e Kil $35,95. Krt w il~ ctlassls
~nd all hardware551.95. Add S5 00 s~ ippmg . K~

of hardware $16.00. Woodgrain case S1 0,On,
$1.50 sh ipping

Type-N-Tatk by Votrax
Tel(! to spee-ch Sl'nl~esrze r WithunlimlteO vocabu
lary, burll-in text to speec~ a lgor it~m . 70 to 100
bits per second speec~ synthesize r, RS232C
intertace $359,00, Speec~ IC sn .OD.

Direct Connect Modem $99 .00
fU lly assembled in c~se wit~ RS232 cable
Origlanswer. 103 compatible. 9V batte ry or
wallplug

Quest Super Basic V5.0
A new enhanced ver soon of Super BUi~ now
avail" ble Ouest was lhe tnst company worldwide
to sh,p a tull see Basic for l B02 Systems A
complete functron Supe, B~slc !II' Ro n Cenker
incfuding lioatong poml capa b<lrty With sceoutc
notat ion (number range ", 17E" ). 32 hit Integer
+2 brlhan.: multrdim arrays , string arrays ,string

rnampulahcn. cassette liD, Solve anclload , base .

Rockwell AtM 65 Computer
6502 based single board with lull ASCI I kl!';tKlard
ancl 20 ccHUmn thermal printer, 20 ctl.Jr, alp/lallu·
meric Oisplay FK:lM moortor:. fully expandable
~19 .00 . 4K version 5438.00 4K Assembfer
S29,00, BK aasc Interpreter S59.00

$peci<ll small power supoly 5V 2A 24V .SA
assem . in frame S59.00. Matded pusnc
erocsure to !it both AIM fi5 and power SUpply
$52,50, AIM 65 1K in catlinet w~h power su pply.
switctl, fuse. cord assam, $546.00, 4K S5li5.OD.
A65I4(l.5lIlllI AIM 65140 'M/16K flAM lnol mooi1ol
S1295.00. RAM Board Krt P 6K. S195) (32K,
$2151. VQ640 Videa Interface K~ $119,00. A&T
$149.00. Complete AIM 65 inltlm briefcase with
power supply S507.00. $pedai Pack.1oe Price 4K
AiM, BK Basic, power supply. cabinet $598.00

AIM 65/KIM/SYMlSuper £~ 44 pm e.panS/On
board; board wrlli 3 cconectors S22 ,95.•Stfld
lor eomple1e h ' of all AIM prodllCli .

EII Il Adapter Kit $24.95
Plugs into Elf II prn'(idrr!Q Super En44~nd 50pin
plus S·IOO bus e.pansion, (Wi1h Super E.·
pansion) . Hil h and low address d;spla\lS. stille
~nd mode L O's optlOnal $18.00.

data il ro;! m"chule laflguage progrilms: and ever
75 statements. funct;ons and cperauons
r>le",' improved laster vcrS<on mcl ud,ng re
numbel and cssent,~lty unlrmiled vanables.
Also, an eectus.ve user f llpaM able command
hblafY
Serlat and Pauuer I·() rou tones mcl uOed
SUpef Bas ic On l:lISsefte $45.00.

Super Color S-100 Video Kit $99.00
E,pandable 10 256, 192 high resotu1ion coior
graphrcs, 6847 with alf displOl)' modes computer
comrol~ Memo')' m"pped, l K RAM e.pand·
abte to 6K, S·l00 bus 1B02. 1lOllO. B085, lBO.
etc Oea lefl: Send lor t l cillenepricing/margin
~rog ram .

TERMS; $5.00 min, order U.S. Funds. Calif. residents add 6% tax.
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional.
Shipping: Add. 5%; orders under $25.00-10%.

Prices
subject

10 change
FREE: Send lor your copy of our NEW 1982

QUEST CATALOG . Include 88(' slamp.
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FM-5 PC Board Kit-ONLY$159.95
complete with controls, heatsink, etc.

---
SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10 watts, 5 Channels, for6M, 2M, or220

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC•

•
• T51 VHF FM EXCITER for 10M, 8M, 2M,

220 MHz or adjacent bands. 2 Watts contin
uou s. Kits only $54.95.

• T451 UHFFM EXCITER 2 t0 3 Walts on450
ham band or adjacent. Kits on ly $64.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 t0 45
Walls to go with exciters & xmtg converters.
Kits from $69.95.

• COR KIT S With audio mixe r and speake r
ampl if ier. Only $29.95.

• CWID KITS 158 bits, field programmable,
c lean audio. Only S59.95.

• Al e RF TIGHT BOX Deep drawn alum. case
with tight cover and no seams. 7 x 8 x 2 inches.
Only $ 18.00.

• SCANNER CONVERTERS Copy 72 -76,
135-1 44,240-270,400-420, or 806·894 MHz
bands onanyscanner.Wiredltestad Only$79.95.

• R76 VHF FM RECEIVER lor 10M, 6M,
2M, 22'), or commercial bands. Fantastic
selectivity optioos. Kits from $84.95 to $1 09.95

• R450 UHF FM RECEIVER for 380-520 MHz
bands. Kits in selectivity options from $94,95

• Rll 0 VHF AM RECEIVER Kit lor vhf aircraft
band or ham bands. Only 584.95.

VHF & UHF RECEIVER

PREAMPS, low noise.
VHF Kits from 27 to 300 MHz. UHF
Kits from 300 to 650 MHz. Broadband
Kits; 20-650 MHz. Prices start at
$14.95 (VHF) and $1 8.95 (UHF). All
preamps and converters have noise
figure 2de or less.

20 Models cover every pract ical rt and if range to
listen to sse. FM. ATV. etc. on 8M, 2M, 220, 440, and
11 0 aircraft ba nd . Even convert weather down to 2M!
Kits from $39.95 and wired units.

VHF & UHF RECEIVING CONVERTERS

.~
~,

•.-.•

VHF & UHF TRANSMITTING CONVERTERS

For sse. cw, ATV, FM, etc. Available for 6M, 2M,
220,440 with many IF input ranges. Converter board
kit only at $79.95 (VHF) or $99.95 (UHF) or kit s
complete with PA and cabinet as shown.
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PARTS WAREHOUSE

MINI KITS· YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

RAMSEY
ELECTRONIC'S

....62 Inc.

$2 4.95
$29 .95
$29.95
S2U5

2575 Baird Rd.
Penfield. NY 14526
716·586·3950

C a ll You . Pho n e O.d~ , in Toda y
TERMS: SaI'Slacl>Ofl guaranleed or money
fe lunOe<l COO. add 52 ClO Mln,mum oroer
$6.00 Or!loefsurder$lOClOadd$l500 AddS",
lor posiage. ,n$O'ance. t\andllng o-seas
add 15" . N Y resldenlS add 1"'. I..

e.---=-
CLOCK KITS ~
YOu' ol<l ,• • 0..... . ' 1 h... I'.'n, 0... 1.000 Sold '0 D. '..~
BI onl 01 Ihl glng Ind o.d• • you•• ' 0'11 , 1

Try yo u r hand at build ,ng tne fm e s t loo king clock o n tne
m a rket Its satm f,n,sh aoceeee a lu minum c ase lOOkS gre a t
a nywhere . wh ile Sl. 4 '· LEO d ,g 'ts p rovrde a h ig h ly readable
d ,splay Th IS 's a comprete k,t. n o eatees "eeded. a " d ,t O" ly
lakes 1· 2 hours 10 a ssem ble You r eee.ce o f c a se c o lors
sil ve r . gold . b la c k (spec,fy)
C lock k 'l . 12/24 h o ur . DC -5
Cloc k w ,t h 10 m in, ID timer. 12 / 2 4 hour , DC ·lO
Alarm c loc k, 12 h o u r o"ly, DC -6
12V DC c a . c lock , DC·7

Fo r Wiled a " d t e sted c locks add $ 10 00 to k ' l P llCI!
SPECIFY 120R 24 HOUR FORMAT

.'
SUIN" S~ulh

AIUpe.~nS' I ,~eampl' .

t~. ....h"'h ...,1' poc k UP a
po<> .,...,., a l IS I",",' GrNl
to< _ onng bat.~.-,

"""'" 0< as....-at put
~ ampl'hef r .... 2 W
M'IS outPut , on 6 10
15 volts ~5 onm
spIlake.
Complete k ~ BN·9

$S.IlS

L", Blink, Kn
A g.ea' a lle<l I>Ofl ge1 .
I'" ....10"''' alle.n.leI,
l\a:shes 2 fU"'M LEOs
Use to<_~

bullonl ...a . n ,ng
panel 1ogr>1S. .nyt1IIng'
~ns on 3 10 IS voIlS

Cample'" k" BL· l
$1.15

"..... .._' ..
Con,,'" . n> TV'0""'" " '" s ......'
" . bl•. ' ........ 0•• ' en ' -1 "',,'" on ~
' 5'1 O<Clo""" " 00001; "" ~." um,on

"'I mo"." C"mo'." ' " '10·\ " .I S

We now have ava ilab le a bunch of c ooo.es too
good 10 bypass uem s are l imi ted so orde r today

CPO· l
Run. on 3·12 vac 1 ... 11 oul , O( Hl 0000;1 10' CPO
A~.m "'''''10 Osc"~'or Comple'. k" U .K

Color O.g.n

See music come
al i.e ' 3 d.tterent
I'll " ts thek.. ...,In
mu,.e On.. 119 '"
eecn 10'. rugh ,
m ld -fl nge a nd
10"" Eac" ,nd,
wld ually ad lu l' 
a b le a " d d..~es u p
to 300 w ' U"S 0"
110 VAC

Comple te kit,
ML· l
$1 ,115,,.."

",."
fl.! . ] k ,!

F M·J W " e<l . n ll TH'O'<l

FM
MINI
MIKE
,. WPl" '''9'' ~OO''''.~ Flo' .......
...... m.O. ' tt' T,.nsm,to I •••DIe
SOQna' ~p'o 300 y.'''' ."In UC~·

,""n.' . ""... q UI "'J by"""'''' 01"~"
1>1>." ,n """"reI .....k . P(" ' tI(: l",,"
Cl.,. m.'., on·OIl . ....." e.., , n l, n n,
b .lt'f~ <l ouPI ' '''"1' ''0110''" n "
.. tn. !,n UM ....'.bl.

FM -2 k " $4.95

Car Clock
no. U.... 'UT. ....., S-. C....nacborl.

_ ••• IUl>O' ''''1 _."" KC"'O'.""" C\Oco *_~ " . ""'O '0..- .....,n.,,,, CO><, ....,n' .. C_ bII<l _ on'. _ J *"" <oM 2
... ·'C~" ,oo" _, " "''''V'"' 0.'0"." b"OM 0'_ " " n au '",..."c b"o~,n...,
con"'" gno'oc." _ ...ur... •o" 0" n'on'. r••• •" .. "'.<>1' , "'.", n'9"' Con'I.' ,n.
" ',n ',n,.n .""""." . ,,,,,,,n,,", COl. ,,"'<" <on .... ., K""" ~ d '''....n' ...v' " . ,"9 1 ...."
"'" e M ,c. 0 ' .,1•• ,. bloc . 0' 9""' c ... roO",, ""

.ggJ ~~f:': .~:e'.~: '

T_~ .. ~-A COf'lJl'e!. 'one <le<:O-d,!' on • I ,no '" PC -!!if
bOa'd F...'u'e-s 400·
!IOOO I-1 Z .d)USI.bl..
' ."9" ... 20 lu." pol. ~0It 'ge ,egu·
la),o" . S61 IC Uselul to, touc"
to"" bu' st d" ' ''''loon f SK. ,,!c
C. n a lso be used as a sl. bl" lo" e
encod e' Run s on 5 to 12 .011s
Com pl. ,. k" TO-I n .95

W~r Light Kit

A" ,n l~".st'ng k' l , small m,k.
p,c ~ s uo sOu" ds .nd conve.ts
t he m to Itg" l Th e loude, I"e
sound Ihe b tlQhle' Ihe IIghl
Incl udes m' ke, cco t-ots up 10
300 W , runS on 11 0 VAC

Com pl..le k '1. WL·l
$IUS

T••",.,.."s up 10:)00' 10
• "y FI,l b'oaoc." r._
0 '0 , Ule-s .ny Iype 01
mike Ru" s on 3 10 9V Typ" f M-2
has .dd" d se""' ,.,, m'ke p re.mp
"·0"
fl,l · 1 k " 13,95

PARTS PARADE

U_...... T-."'01

PI......,... Ihe Il.S'" oart••"<1 "C
~", ,~v"..., 10. o<....o6e • SOu<ce
0' pI".."",on ''''''''g .nO Pu'.e
9""....,''''' UN' 555 I,m•• IC .nO
,nc'"O•• • fang. 01 o. rt. I" , moS!
!,,,., ,ng neeO.

.'" "......" "...

lJnoSH D.... ca. Clock·Z,,_<'D<·.. .__,__
I_"OUOI _"~.f"'''' _,-_.. - ---.__ ....---_.._-_._ .. -..,..--
DC·"'''''• •.,__ ....... J.I' ,,'""" ........ -.... .. ....... 1' 0 "" . ... _ ....

Vldao Ta.mln.1
• ''''''-''' ••"·'_10,.... "",,' """" .-.0 " ,m,n" , .. , ~ "" " _ '• •n&so' ......." 0 ......'0__•.-_..' "' _. " " ,,",~_ ..,,, ......
'-., ,--- ' ..-'_ ,"' ,..."",-"" _,__ _ _ <c.. . _ . __ 6<'.~.. < ' " .
" __ _,_'_' .... _.5·:»> .... __• • ,,._....._-,---"'6<'. _ .... .. ,_ _ ..... _ _ ,
l_c...._--.. " '" ..

c_•• AII.M CIoc _
Tt>a " OC _'hlfl gOI ".1I ' · S-LEOs
' 2 -71 0\0u' sn<>o' • . 11 """" ....M . ..

,,,... c.,...... , ball"', b.c"uo. an"
1(11. mor" Th" luP*" 100' C""O IS
u•.., S"I 5" , 2 ,nChl' CoMp'''' .
k'l le-s. CU I (nOI o.a,lal>la)
DC·9 '3<1 '~

so 1" 11_ 80M
A"". on I·,.,oc lO_ ..,,,.n, " "",, '

..... '''O'''~ """'" 'e·, . ', .. ..'ft·, .... SO "

51 KII
P.od UC" up d ."<1 <kl...." .... .d
.... ,' Cha.actlf'S!1(; 01 • pol",.
51'"'' 5 W "". ~ . u<l 'OOulpo,ll , runs
0" J-.- 1S ' 0 111. usas 3-.5 o hm
speak'"
Com plet. k,t SM·3 '2.'5

M.d B I••l.r Kll

PfOOUC.. LOUD ea' ....,,_"51 a"<1
an"""on ''''''"0 .".n .' . .. sounO
C.n wpplv uo '0 'S ..ailS 01
Obno ' >ovs .""'0 ;."". on &-15 VOC

' U sUT·5 II "

$59.95
$44.95

no _,o
J ... . ..01

$ .SO ••.
$1.00 ...

-
600 MHz If-' -__
PRESCALER ~ ~

Exlen d t he ra n ge o f you r
c o u n te r to 600 MHz Works
w 't h a ll cocmers Len than
1SO mv s e ns, tlv't y s pe.c ,ly 
10 Of -100

Wired. tested. PS- 1B
K,t . PS- 1B

78' 2 "-00
78's $1.00
7905 I U S
79'2 11,25
7"5 $1.25

Y"'; TO·'2 He.l SInh
T-.n.......' ..... • " 10
T...no _ $0<00 . , I'.

- 5uppIJ' . "
Comp'... .. tr ,pI. 'P\jull1'" PO.....
lupply P'O"'"II ••" "ble 6 '0 'ho'ls_'
200 m.and·5 .I I"' mo E,,_".n' ICl d
' _gul.tion. good l,"e"ng oM . m. 11
"". Leu ".nll o.-m e" , ' '"Ou''l1 6 3 V
,. I A and 21 VCT
ComOle'e k" ps·31T H ,ts

c o, .... '
.......... tIC • •0'''' ..',., "9'"
..... l .......

$21.' 5
$31 .95

BI·fET LF1371 ' · 00 ' '''1 potllOf potl14' cornp. l' l>Ia buI SOO.OOO I,lEG
,"out I 1_ ...... so I>" ,n j>UI W ......I _ 1'0_ d•• '"
5010<_, U .OO 10.... UOO

o c to Isola tors - 4N28 type
octo a e neercrs • P hoto d 'ode • LE D

30 Wall 2 mtr PWR AMP

S,mpl e Clas s C power a m p lea lu'es 6 lime s power g a in 1 W in
for 6 o u t. 2 W In fo r 15 0 u t. 4 W in fo r JO out Mu outpu t 0 135 W.
,rw;:red'bIe value . c;omplete woth a li parts. less ease and T-R relay
P A- l . 30 W pwr am p ~ ,t $22.95
TR-1 . R F s e nsed T-R rela y k ,t &.95

Aud iO
P •••c••••
M.~e h '9l'! resctunon auoro
measu,men l5, g rea t 10 ' mUSICa l
,"S I'ume"l luni" g. P L to nes , etc
Mult,plies . ud'OUP in t'eQue" cy ,
seiec ta br• • , 0 O' . , 00 . 9 '~es 0 1
HZ reso lu l'on .... ,th I sec gale
I,me ' HIO" I.en 5' I '~ ' ly ot2S mv , 1
meg '''OUI , . "'" bUll,",,, 1'""""9
9 'v"S 9.".t perform. nce Runs
0 " 9V ba ttery , a li CMOS
PS-2 k'l
PS-2 .... ..&<1

OP·AIIP 5poeIII

_._._,........ ....."' ,
.... .. .... 10<. ... 1'O "' 1' "

R F actua ted relay senses RF
( l W) a " d c los e s DPDT re lay ,

For RF $e"sed T- R relay
TR-1 Kit $5.95

I,lRf ·231 "_nl'"o' 15 u"" ,n P...· I
8·1001> go,n ISO mn. 111 ,95

781,lG $125
791,40 $125
723 ' .50
3090( s us
7805 $1.00

S-, TuI>Uog "'_...,. "...,"' - "' -
........ 00 ... • G_Ior"""" 11/1' .00

$150
$5,00
' 5,00

'1.1lII
U W
U M

....... c '".. '.~- ...'.~ ' .."'" '." ........ ..., ..
0" '" , ..

l.I,n. RG_lll Col .
10 n. lot $1.00

C..,.,.'.
3 5195H ~ Il l

10 00000 ~ Il l

5 248800 ~ Il l

ce,. mic IF f lll.'1
M'nl ce.amlc til,... 1 kH ,
e.w. 455 kHz $1.50 • •

AC Oull.,
P. ..., ........n ' ..." h LeaOI

. /$1.00

_ d S..,.....H ..

. "'. " ~u"'" o~ ." flO! "e lOu"""u'pu' on ~ · 1 1.<X. , 10- 30 ",A Tn
eom .' , ~ I. $1.10

• ~....._, C1lIoo
"'C. oy."'vC"1'5 1 ''''' 11 .00
" " Ry bber G", ,,,,,,... ' .'.... $1 ,00

1150

11.00
:l<" .OO

~1,",,__

'-.,$ •• ~ -_.. . .

SOQ.,$ - . , '.. • •
'1>0.,$ '.~ • • '., ' ..'Ou.'-. A...... ' , ..

,,-
.....""""' .,.. 220i JO '" _no' coo 20-10 P' . T..._ " "9. '.sa_ .. lilI.OII

1.1",. 'oggle SPOT
R..., PusflbullonS N 0

CO., ConrMClor
Ch. U tS mou"t

BNC Iype $1.00

~~T_ '_ "'" " 011
, " JOT..... ' ..... _ I sa

L_ - JOU' CI'looea . pia. ... _ '"
...... Iliad.~ Iliad, HIgh _......., Iliad............. Iled .,$1
I,l,,,, YaI_. Juml>O Valto.. . Ju _ 0<_ 11$1

Cry" aI _'0C!f'0' ''
Smal' 1- d••m",,,, ...- Ih",k
e ' yll.' m,_. Clrt""01 I .U

._-..
au< 0«_ " "'" <000 ,_ ' ....."'.""n...,,,,,, _ "<c' <_"'"
.~ - """ •.,, "... ... ,_ "', u.

Soc~.11
101$1.00
101$1.00
tOIUoo
. 1$1,00
. ,$2 ,00
31$2.00

25 AMP
100V B rid g e
$1 .SOe.ctt

M,n i- Bn d g e SOV
1 AMP

2 for $1.00

TTL
resoo '10
1. 17 ..,
7175 , ~"., , ~
1· '116 I U S

SPECIAL

8 P,,,
II P,n
'6 P,n
"" P,n..6 P.n

~."

"""'"5 1 V Z_ 20<$1 ,00
I Ml II Type SOt$1 .oo
10( V 2A...O 11$1.00
'ClOv ' Amo 1SI$1.00

ucse
10 ' ' 6".,1207,.,
72'60
1107C
~"537Sjl,BiG

''"'
F E RR IT E B EADS
-~...... _, , .
1 _ 80""' .

LINEAR

IC SPECIALS

TRANSISTORS

READOUTS

~,

"'--,w--w....
..w...M'

'''1'1''' .-e e SI .
• ..., "'.'100 ,-c. ••
..a,. 'I-mo !:I'e . ••
_ ..' q;;. I .

_ - c·, ,,,",......_e·. ' .
""..... _ c·, , '.
"''''0 N'" c·, ' 10

..... ' • •u c · , " 10 r--~~~;,;;--1~~~~~F5~~~~::1~~~~~~~~~~__1;b;;;;,,"'~~;;;;. --~~~:..--..;;;~~-.;;;,.~~L_~_ ,- c·, '.•_ c·, .
I"'" '' _ _ " •_... .....- .....
_ ' '' __ S'S• •_...-- .....-- ..__ ' _T.• _.--,-,.__.
_ ' M
"'_ w. ..-u.

M"
M"---OS"
.~ '.-
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• c cmcec t
• Quality

ccestncnce
• versetue
• Aflo rdab le
• W ide Range 01

Acce ssories
Available-

ICOM IC2A. IC2AT

PRice CUT!

'59"
plus SS 00
s~,pp.n 9

IConl'l U s.,

CALL FOR PRICE &
AVAILABILITY

• VOX for fo ta l handS.f ree
° Pera tIO"

• 114·M i'e range
• No hc enCh , _ ..,.., ~ ...u"ed

ICOM ===~
IC25A

L\I:.'l'l\ IC3AT (220 MHz)
\' IC4AT (440 MHz)

"

•• •

•

I.

. _.. --
.. '"

.. .. M .... _ __;,;;;,

POWER POCKET

--.'---
•

•

VOCom

~., ONLY pluI".OO

s..0:- 552995 ,,' .
~:;I~ 11K {Coni'! u s .

31 ·BAND ICF·6800W
PORTABLE WORLD RECEIVER

ICF·2001 INSTANT ACCES S
DIGITAL SHORTWAVE SCANNER

S? An...Ac- ONLY pius SU fO
~.:;:JiJ "$T $2799 5 shipping
~O(' {Conl"l USAf

5·BANO ICF·6500W
PORTABLE SW RECE IVERI I O "'LT p1U' SS.OO

~., 517995 "''''0'IConf l u .s.)

80·40HDIA 60140 MI . bands (69) 99.00
1 5J40HOIA 75140 Mt. bands l56} 94.50
75-1QHDIA 75/40/20/1 5/10 Mtr (66), .. 126.95
80·10HD IA 80140120/1511 0 Mtr (69)... 132 .00

~'o<:"':.::'·:~.."'..."'i~,:·.,:·:tt! - - _ .- -- 1,,,,,===
,~ -.. ... __.._-...... .. .. .....' _ "" ---..., .. <0 0 ..

numerals. It 's a lo t of peetormance and ccovenr
ence in a little radi o, which projects r ich, powerful
sound through a big 4" speaker.

plu t 13 .00
,hipping

(Coni" U.S,I

SONY ICF·S5W SUPER·SENSITIVE AM·FM PORTABLE

Add $5.00
lo r I hlpplng

IConI" U.S.A.)

FAMOU5 " EAVESDROPPER"
SW RECEIV ING ANTENNA

MORGAIN MULTI·BAND ANTENNAS

"REDISCOVER" AM BROADCAST LISTENING!

POPULAR HAMFEST SPECIALS!

CALL OR WR ITE. MASTER CARD, VISA, MONEY ORDERS ACCEPTED. ( PERSONAL CHECKS
TAKE 3 WEEKS TO CLEAR.) INTERNATIONAL ORDERS WelCOME, PLEASE REQUEST PRO
FORMA INVOtCE. ILLINOIS RESIDENTS ADO 6% SALES TAX .

MON, THRU WED. 9:30~:00, THURS-FRI. 9:30-8:00. SAT. 9:JO.3:oo

SI'~~~;E.
\ '1'~1l!.!1'o~~L ORDER WHILE

QUANTITIES LAST!

The ICF·SSW offers ou lstandlng sens itivity and
selectivily . which means bet ter reception 01 weak,
hard ·lo-tu ne signals and c lean, Clear reception in
crowded d ial areas. And , in l he ci ly or outly ing
rura l areas. the ICF-$5W makes luning si mple. All
stations can be tuned on t h~ uni t's regular dial
sca le. In add it iol), a specia l Zone Dial Selector
helps you tune major stat ions by their call letters.

You simply select your broadca st zone, then pick
the staucn by name without referring to orai-scate

• &-1l¥<I DOC"II ,.""" _ -sw1'S ~. lUI
• h"~~1 I"CI '9""""","1-_ S'ltC'
• SYl' wno Sll'Nl _us, -.-..g ' luM19 oI'GoUlQr
• HI ~ l ""ClWof' III t_ lOoo-r..... ,teIQ_
~ ""'" "..~ __'!'¥ .,.., SflKtIoo'....

TO ORDER:

HOURS:
STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

AMECO ~.~_",
PREAMPS; "" ~.o

. dd $3.00 • .". ., f
shlpplllll • • . ;;~-~:

(ConI" USA only)

Model PLF ·2 $52.95
Model PlF·2E (240V~ 557.95
Model PT·2. • •. , ••. .••• .• $79.95
Model PT·2E 124QVj. . . ... $84.95

We st ock CommunIcation ,
SpeCilnlts $5·32 and 55-32M
encoders for mosl any mobile or
hand·held applicat ions inclu d·
i ng the very popu lar leom
H,ndheld • .

.~~
~r~•• •

SUB·AUDIBLE TONE
HEADQUARTERS

ENCODERS plu. $2.0052995 sh ipping
EACII leotl t'l USA o nly)

•

•

=•a..••

•

§
i
•

I
•

I
•

i..
I



-- ..- --,.--oo oo oo ......... " ...•• • ... --_......
oo .. .. ........ It .. ....... •• ........, .. "...•• • ... ...._.•• • •.. , .. .. ,,_.. '..,. _...... oo ...._. .....
oo .. oo ,_...... .. • •oo .. oo " .....'. ...••..... .. ....-.•• ••n .. • ........, ,.••

Pee Wee Boxer Fan
• 36<:tm f_ ." "",~• 3 ,:/5" sq. • 1 _ .. dIolh
• 10 ~rs. conI. ""l~ . 1 2O 'C
• 115V 5OIllOHl
• For Appl. UN'S
PWS2107Uf:::"":'" , us .
PWS2101F "_ ' ...es .

" .
•••••••••• ••• •••1J1__'_

• • •'0 _

0 ·__""'..... . . 12.l1l1i
0 ·__• Soc... ..UM
_~_.t21082t1i1J0' 2/1,"
eo- fo , DB2SI'1S, . , 1 1.1$
. ,c. Edto In /.« ''''1 .. . .. 12.'5
1f\lC....... . . . . . • . . .• • 1.1.
INC J..k . . . . . . . . 13.19
UHf Ad>!"., . . . . • • .• ,
UHf • • no-! A... ,. • ".29
UHF Ad...... . .. " • • • • $l,eO
UHf '1.... . . . . " •••• , 11.10
INC....... ... • • • •••• " .79
INC 8"j.~"" ...p. $1,29

._-
__c ....._ . ... ....__...--._--_._,,_ ..._,---_.... - ". ....._--_..._--

BOOKS_ -----_ - ..__ >OC.~_.. De..-- - _ - ..,__ lI"._ ...-. ...

- - '--..... - OI• •' .... _ .... " . "-Gt. ""'" .... _____ __ .-c __ ....- -"'~ - ..-....- " _--
30008 Aboota 13130001,3,5 .. sat *24.96/lot

£ . •

Mostelc DC/DC Con~arter
+5 VOlTS TO .. VOlTS_..._..- .----OCl0 12.85 ....... 21.. 85

TRS-SO 16K Conversion Kit
Expo"" roo-.K TAs.60 5,._ to 11K .... 3211

1( /1 .,."".. """,,,II" .."""
• , .......S2IO /UPDoClll1.1111l1111 0,... _ I'..'
• Ooco _'1Il1......... con_......
Tlt5-'1l(2 · Iao.. 1.1.15
TltS-11I(.J ._ S'LK
TR5-lIl(••25OM ""15

Soransan Regulated Power Supplln_._ ,..,,, I ' _
_. '''_''__ If-If_.-.,---,_ .._--_.._OUT" "",...,..."'_ . .... ,.._ ,•._ ._...-------,-, *' 00_ ..., ._ A,',C. '_ ·__I_.,---

Muffin '} Fan
• 105cl m l' elI ' " """••'"
• HIS" sq . ' , .~" o.p,n
• '0 y fS, corR d..,y .. 2O"C
•I"""",,"""'" D"""""',.mt»enls 10 1O"C
• '15V!iG'EIOI1l 'ow WI
MV2AHI =-..:..
"U:IA'·N_

@ CONNECTORS W

111 PlItt: IAI.E! _ aI.PUTt.-- -. .. ......................
• ••• I I.

,.. • D a .• " I •
, T ' .
, " •• " 1 ........ .................. ......... .... " .
u " .•.• " a,_If'" .., ..... .. •••.••, n ..... ' "~ .•• • •.• ...·..0"'" ""' '' 1

SAUl l ..., " ""VCI 50% 0' II' '''' ', bo••,

559.95
514.95
544.95

. $99.95

FREE I~ JA..ECOCATAlOG
Po\t;II So tl ...... CM"lI"

~.,•.~.....~......~

POWER SUPPLIES-

----

POWER SUPPLIES

MICRO I WITCH ""KEY KEII O.UO......._._ ·.............CIIC.•_ ''' _ ,'_ 1•c...C_._ ,_
l'orlN' .KI69U l t ·t , . " . . . . . . . $lU5 _~

O~T.lIlETICI U·K(Y KEY' OARD.....__. "",",, __ .1,''''''-_ ...T .. _

l'orlN., U3,.. 121,15_

. ltllG SWITCH D-«£Y 1l1_____ ...__ •_ _ c... _--......... _1...1 12115_

.ICIO SWlTCOI -...n lllllWlll---_..__._-_ ...... _..--------..... 110, SlSDn 1lIlI15 __

1'OWE.IUl'PLY _ 5WDC . 1"- ' IllSULAt'tD • • .__.-..__.- ...._ _.,----_ ---_ ' ,." ..
"",, N•. P:5ntt 111..15_.

-

1355 SHOREWAY ROAD. 8ELMONT. CA 94002
PHONE ORDERS WELCOME - /415) 592·8097

••
--

KEYBOARDS

POWER SU"U _ 5WOC .1 AMp~E6IILATED ._
_ ._. ' "'1._ ", , _" ..'"", - _.._._."-_ ..,, ._ -
hi _ -., , ...... ","",.", , ..

-;;:-+;~fwiN., PS.co7D , UU$o..~
• WE. Sumy _ avDC 0 U AMP , ll~OC @ u ~Mp SWITC HI NG_""",_" '_""OC,_".'_ ••_, ...._"'''''''''' _,_ noc _ .. "'''' _. ,, ~ .

..~"•• • ~". WI .
...., N• . PSg.jYO " .J_ts_-1'llWE' PoU: __ -_, ..,
_, , ,_ - .c. ,•....."' -._._._ , ,-_ ot ....~ • • ,•• ".,,, WI ......,. m"_

JE212 _ H_tl., 12VDC Ad.pt" B rd KII , JEl10 ASCII KEYIOARD KIT
__ - 12VDC lrom Incomiog ~YOC ,... .. 19.85

JE6OOIDTE·HK (All"

JE61Q ASCII
Encoded Keyboard Kit..._ _._.._-- ...-_ _------__,. c. _. .---_..._-_ .---....-..__.__ ....•- ---_ - '--'--_._-_ _-___.Z3'I, .... TTl4n .. _ ............__._... ,.._--...... .,.........~

JE61 OIDTE·AK (AIWISIIfIllIIy " ll'CIurlll_J •• • • • • •• • • $124.95

JE610 Kit IH'I'K~, PC80Itd & c...-'S lnouwl • •• • •• $ 79.95
K62 aH oy K'I'tlDord(KoyIlOIrd only) , , , ••• • . . . • • • • . • • •• • 5 34.95
DTE·AK (caso <Illy - 3"'"H • l1 0W <8"'·0) •• . ..•••• ••• ••• 5 49.95

JE600 HexadecImal Encoder Kit
FULL I-BlT LATCHED OUTPUT

1,"KEY KEYBOARD..._-_ .._-- ---_ - .._-.. ,..... .._-- _--_.._---_.--- ..._-_ __ _--....._-_ __ --__•••__.. oc__._- ",_ ,

p""u.g. _ Add $ '110 pIuIS UO _ .._
s..... S-A.S-E. Pot MG'''~'' hll F"",'

,:it)Jam~co

--- • ~~--.-- '- --, ........ • --.. ,.- ........ • --• ,.- _. _. ...'.... • -- • ••, . _.• ......., • --.. • •_.. ...." " -- .. •• • ........ • -- • •••_.. ...,., .. .. ._-0 ,. -'"" .. •ro '.... .. -- • '. _.. ........ • _... • ".,.
."".. •ro'.. " .. -- .. •• STANDARD 08 26 S ERIES CAe LES"'"". ...,.. ,. " -- • ••"".. " ...,.... " -- • •• - .... "" ..... ..,....._ .... ,...
••• ...'"" " -- .. •• _--. .. ", _ _ e- ....._. ...,., .. •• -- 0 ••• __ ... _ .. . _ _ c........_. .....,.. ., -- • •• .,,_••u ...u_.. -".., ., --" ••_.. - ,,, .. " --• '. -- .,..~- -_.. ........ •• --•• •• _. •• .- .._--, _... " • -- ., ••_. _.".. • -- • ,. - ,- .- •••_. ....". 0 -- • ,. -- -- .- •••_.. ...... --- ., •• -" --._..... "A__.- _.... -- - .. ••
_'0 _.... --- • •• ~

_.
''''>90 •••

........ ......... ...

..,

••

2 V, "SQU I .. - 16 0 nm
25 win ,. mount. holes)
La'g. cerlmk: Ml gnet
Si.., 2\" . 2\" . % "-- Sl'·2501, 11.3i1 .... :v2-811

SPEAKERS

. ~ - ....

5%" MInI-Floppy Dlse Drive_.....--.~._----_...,_... _..... __.

_ . 'I"<OC I ••"" II __.
.....:: ,. U WI U __ ..-.__......_..._--=.. _-- - ._~,, __ t ....... ..1) ............ .-_, -
FD200 5119.95$10 _ .. _

~ :io'.....~ .•• • .;!]~~

JOYSTICKS

iii

•

SI(. L..!Ma.T__ " 15.25
1001(~hPlf"_ .......
15OK~T.PIf"_ . 14.75
_CZIY_CG"~ • '"..... I4.t!l

JU1'AlI~ D _ SO"1y Kit l..sII_l .• UUS
,,'O,",. " 0 ' _" ....T . .... " .. ' " . ..... to ~ .... '0 • • "". )
JUllO ..... _ s... ""yK " I. VDC.1 l .. " •."

JU Oll ""''''''' 8,... h" JUOOI ' 6 , '2V. '12..8
JE210 Vo,. Pw" SpI• . KIt. I- lIVDC,••1,......."•.•6

JE215 Adjustable Dua! Power Supply
G.n".1 O'lCri~li"n: Tho JEl l S i•• Ou.1 Power
Supply with ind'p.nd .n! .diu.t.bl. po"li...nd nego'
Ii...Ulpu' .. ll'glL A '11I...1••dju"m.nt 1o, Nch
• t th, Juppli" p,o_idn !h, uNt unlimit.d .ppIiCilion.
fo, It CUIf.nt _.~.g' roq"iromontl. Tho SUppl y CIOn
.110 be u" "' g 1.1Ii\....po. _ilb~ 110_
suPOly. • T U".S

• di...._ '_'.__ ..._ _
..... __ '~VDC ... ,.v DC-

• P_ O w_' , _ ",..,., .
!"DC ' -... 'O" DC ••_ ....
u " oc._ _
.!"oc ...

• T ~ ", _ ,c ._,.,....
.. , -..... __ _d__·_."'u ....'._._ .

• LED " _" _ . _• . ,;".... ,_" <:0-,,,,.,,_
• T20""'C """',• s,.. J·./'2 .."' ... " .. ··L . 2....

UV·EPROM Eraser

2'4" Rouna - 6 Ohm
,25 win W ' Lea.ds)

51..., 2 '.. " ......-- -A0201 . 11.25 .... :m..

__ "7 ,'. c.-.

f "I!' Fl..
Inc_ bu" t~m Ina • ...,.thlng plcIu..... Two
..ch•• 61p'.k'" ,nd 1l~1I'11Vt · dHII). All ""bl..
Ind ludl ,.... _·up. Includes III Inl lrtK:1lon
M......1t /of ..Iy Inllllllilion. Cul_ l dl_lonI:
7'"W. 1 I/o·H. 6V,"L.

Model 5VW3901 . ..... • ... $49.95

-.

ImC Mini Stereo AM/FM Receiver
..... _ 101-"_--_1_-

- _..............._--- ...._ "_11_"""_ ___.._-- -- -____.._w _................_-_ ......-
UVSUEL Replacement Bulb •••••. '16.95

DE-4 UV·EPROM Era••r •.••$79.95

1J::. MOTOROLA
'CJ AMlFM Stereo Push Bu"on

CAR RADIO
FOR VOlKSWAGEN SClAOOCO, RABBIT,

AUDI 5000 AND !'OJ;l___ ._11I_...,. .)
••
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DEALER DIRECTORY PROPAGATION

,

7 14B 14nI4 n ...

1818 111

~ ~ ~ ~ ~ 10 " , . ," II • nGMT:

-_.

J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

FIF

_.......
_T.... '~ ,
~.......
.......................
''''''~---.... leO........'....
"""'O.'CO

IOUT".'.IC&
u. •. I . •...,""""',

-- ,".ICC! 14.\
_~ 14

.....,<1-..
....... ... ...... 1

-

2

-_.~-.-....
.....'OIOCO
_ ....co.

~ L"'"

U<I'''''''.
.UI'ULl~

.-.... ......._-

••<I' ''T'''~

W.T"".
C~". L , ,,,,"

'''''L~''O--"._.

'EASTERN UNITED STATES TO:

A - N.xt higher frequency may also be usaful
8", Difficult circuit this period.

First l.tlltf:: night w....... Second '" day w.......
G- Good, F", Fair, p .. POOf'• • '" Chance of scHar nares.
,, '" Ch.nce of aurora.
NOTE THAT NIQIiT WAVE L ETTER NOW COM ES FIRST.

FIG

San Antonio TX
Anwaa. o-merdo1 z......y. SeI1l... ""_Sped...... A..-.nti. Az.dea, BUd. Hy..c.u..
SI.ndan1.V~ M;dlIOnd. "-y. Cuoft.
<nft . OJ ' ble, Huotie:r. 100M. MFJ. N~.

Shure. Cut*, T....p". T_T.,lOndotben..~ra- .. Eqoip ~ Co., lae. 2311 V...
JKlt_ a...d , Mil AlltOllIo T::t 18213,
".mo.

Vienna VA
The W..h!np3n metJ.......ltan &reO' , Ie.di"l
oupplier of !he w... In Am.md Radio and TIIJII
Equl~ . OIl )'00' ncr! trip to the Nation",
c.p1tol, It"" by Illld _ ... EIodronlt Equip
ment 1lu>J<, lne" 516 MiD St. N .E. . V..... VA
2211lO, ll3IJ.335O.

Aaut<nIam NY
UPSTATE NEW YORK

~''''oG, 100M, OUR. pi.. nuny~
u.....Amateur o.ler for...... 35)'Nft. Adi......
cbdt Radlo Supply, Ine.• 1&'1 Wtot Main Sbtet,
A-.dam NY 12010. 8U-33SO.

.... OR
SoIeUiIe TV . JU>o..,m bnDdo. c.u todooy for
"""" lnlonn.o_ IOnd Inquinl.bout OW cIeUu
progrun. WESf'ERCOM. P.O. 10M 722lI.
Booo:I OR mt:l6, 389-0996.

Scranton PA
100M. 8ln!. CusbtnfI. BerbnaJl. nulot,
Lanm, H...... ADIennil Spod.II,... Aot>ao..
AVUltI, IleIdoa. WiAUiW2VS, CDE, AEA,
V~. "-Ie.,.. CES. Ampl_ d . Sony.
F_CoutW. B.!<W, ",-,,>, Shu... tAl..
Dodl........ IllS C,.oct. le. St., Sa ...... FA
1&'lOll, U3-2lU.

OolW TX
o.ler in U-.! o-puter HU'dwue 1lI Elec
tronic P1Irts. SpecIal on DaIsy Wheel Pn nlen.
XetoI Word rro.:-Ing EqulJ'ill<'l'lt, 0u.0I c.nl
Pnnt~" . nd OUpIay SymlTU. C.''''OIl '1.00.
Rand..... C>mpuoy (The C>mpuloir Room)
Ootpt. 73, 2.U2 Butler 51., o.u. TX 75235,.......

Baltimore MD
AI",,">:, buyjnl[ lab lCf8dr _ ~pment HP,
Toll, C r . Lid;1; Etc. A1Io bu y m_."'....·
IaI &, ....~ liP. fv. "'• ...LIne. Etc. Prefer
" K", Hr, "R" but will t'OflIider lull"'" wg
too. Cad i"", 514 Enoor 51. LIto, MD 11202.
8lJ5.18lI:l .

IJweton MA
The bun ~of N.E, )'OU eu my on. K....
wood. ICOM, Wibon. Y-... DenTron. n.M
: . Il&W rwltc:n. a. wattmeters. WlustIer

dtte<.-l:uis. Ile&rcot. !Ielrent'Y. ..,_ bv
Lanm. Wilooa. HIIItlor, CAM. 'fEL.COM
lJoc. e-a" • '.. .. EIoo:b.. 1 m C_I
Rd.• RL U t ,~ It« 01_ , 186~.

H...... NH
New England'. Diltnbul<W' and Au""""""d 500-.
....... Center for oJ! M. jor Am.tlllW" U ..... TuftJ
Radlo Elec:tmnlrlo, Int., &1 t.D-Il ftooKt, Hud
.,., NH 03051.~.

Preston ID
"'- WB7BfZ ..... lhe 1.MpIoI s-:k 01 AmI._
IeUf e-. In the~ Wat and the
h P'ri<a. c.u mo fur all )'OUI' bun .........
..~ 78 So. SU.., r.- ID
~, I'M-(IS':)O.

Fontana CA
Coonplde Ii.... ICO M. DonTron. Ten-Tee,
Mirage, Cubio, Lunu, ........ 4000~
products for bobby\sl , lechftlr:ian, ~r1.

menta' . Alto CJI .Mbo, Iandmoblle. FontaNI
Doctronlcs, 8628 Slern A.... F_ CA
lI2:l35,822.-7710.

San Diego CA
We buy and ..n SurpIuo Army Nn, Elor
lrOOIio:s, alooTonDiDahol M.IIriloI. What do ,.,..
-..I 10 .-ill W.... for~_ II...."'......
-,be., 44G-71!l A_ , PO .. to4&, S-
l'liop CA 8111t. 13U37I.

San Jow: CA
s.y..... _ AmaIeur Radio ...... Ne-&
.-:I A-....r Radio...a. """""". We feature
Il:oo,.ood, ICON, A1dta , Y_ . T....Tec.
San &: many monoSha_ Rodlo. hoe., t:J78
So A""., SuoJ- CA 1115IZll, 998-1103.

Smyma GA
For)'OUr K"",wood. V-., ICOM, Drab . nd
other amateur """"'" . come to _ lIS. Britt ',
T .....W. y R.dlo. :&506 N. Atlanta Rd " Smyrna
C /o 30080, '-12-8006.
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• LCD five-digit frequency readout with night
light for high visibility day or night.

• Two VFOs for quick QSY across the band.
• Ten memory slots for storage and recall of

favorite channels.
• Selectabfe synthesizer steps (5 kHz or 10kHz)

in dial or scanning mode.
• Priority channel for checking a favorite

frequency for activity while monitoring another.
• Unique VFO/Memory Split mode for covering

unusual repeater splits.
• Up/Down band scan plus memory scan for

busy or clear channel. Scanning microphone
included in purchase price.

SAlE SUBJECT
FCC CERTIFICATION

• • Full 25 watts of RF power output from '
extremely compact package. '

• Built-in automatic or manual-tone burst.
• Optional synthesized CTCSS Enoode and

Enccde/Decode boards availobie.
• Lithium memory backup battery with estimated

lifetime of five years.
• Optional YM-49 Speaker/Microphone and

YM-SO DTMF Encoding Microphone provide
maximum operating versatility.

)1&~~QJJ \fil
Price and Specifications SUbject To "'~e -a4 10 . V 482
Change Without Notice or Obligation •••' • I UIII

And don't forgetl Yaesu has a complete line
of VHF and UHF handheld and ballery
portable transceivers using LCD display til

FT·290R • 2 Meters
SSB/CWIFM Portable

FT-690R • 6 Meters
USB/CW/AM/FM Portable

FT-708R
FM Handheld
70cm

,
I

FT-208R
FM Handheld
2 Meters

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 ran
Various IF filter options
Entu-r a 500-111. {\1\ SSq or 270-Hz
fYK·88CNI CW Illter- mav ~- In-stalled in
the 8. R3-~U1l first n·: and a \ .('1)' sharp
500·ltz IYG -455C1 o r 250-11 1. IYG-455C:")
CW fllu-r Is available for the 455 -kHz
second Jr.

• More flexibility with optional digital VFO
VFO-2:i0 operates in 20 Ill. ste]», and
ind\lClt-s nV(' me-morn-s. Also allows split 
frequency operauon. Bullt In (lIgllal
dlxplav. Covers about 100 kllz above and
below each 500-kHz hand.

• Built-in RF speech proceesor
For added au d io punch and tnrreased
ta lk power In OX pileups _

• RIT/XIT
Recetve-r Incremental tUll lng (RIT) .."hift.."
ornv the rer-ctver freq ue-ncy. to tu ne in
...tancus ,,"lightly off frequency. Trans,
muter Incremental tun ln~ IX ITI shi ft!'i only
the tran-mmer freque ncy,

• sse monitor c l r cult
M on ilo rs IF - aage wtuh- rranvmnung. to
determmr- au d io qualnv and t'I1e-t"t o f
spe-er-h proce ssor. .

~on' tnrormauon on tile T S H30 S is
avauanre from all au thortzr-d dealers
of T r io Ke nwood Communk-anons
IIII wcsr Walnut Street. Compton.
California 90220.

•
Spe"i/i(""llon,~ (m(j prices "r<.' 'Sul>/"("l '" dWflqe li'i!/WW )WU... • " r o/)!iqmion_

Variable bandwidth tuning (VaT)
Continuously varte-, the IF nner passband
width to reduce Interference. VIIT and IF
shift can be eontrolled independently for
optimum mterrerence rejection in an)'
con d itio n.

• IF notch flIter
Tunable htgh-Q active circuit In 455·kHz
second IF, for sharp. deep n or rh
charr«-u-rts t II'S.

• IF shift
Shifts IF pavshand re ward hIgher or lower
Irequenctes (away from in ter fer i ng
signals.) whth- tuned receiver frequency
remains UTwhanged . .

• 6146B flnal with RF NFB
Two 614611',," In the final arnphfler provide
220 W PEl' (5511)/ 180 W DC (CWl input
on all bands. RF negauve feedbac-k pm
vrdes opllmum 1M !> charartertsnr-s for
high-qu a li ty transnusston .

• Built-in digital display
Six -d igU la r}!;e fluorescent tube d isplay ,
backed u p hy an anetog dial. Ut'il ds
actual receive and rransmu Ire-que-m-y
on all modes and all ba nds. Display 1I0id
nun swtn-h.

• Adjustable noise-blanker level
Built-in noise blank er eltmtnan-s
pulse- type Isuc-h as ignition)
nOist' . Front -pant'! threshold
revet control.

Now most Amateurs can afford a high
performance SSB/CW transceiver with
every conceivable operating fea t ure built
In for 160 through 10 meters (including
the three n ew bands). The TS-830S
combines a high dynamic range with
variable bandwidth tuning (VBT). IF shift.
and an IF no tc h It tter, as well as very
sharp filte rs in the 455-kHz second IF,
It s optional VFO ·230 remote digital VFO
provides five memories.

• 160-10 meters. Including three new
bands
covers a ll Amateur band s. from 1.8 to
29.7 MHz (LSII, USB, and C W)o indudin lZ
the n ew 10, 18 , an d 24 -~Hz bands.
Receives wwv o n 10 MUz.

• Wide receiver dynamic range
.Jum-rton FET!'i [w illi optimum l~ln ch a r 
actertstn-s and low noise flgurel In the
balanced mtxe-r. i t MOSFET RF ampurter
opera ting at low It 'vel for im proved
dynamic ranue (hi l-(h amphflcauon le-vel
not needed ht '(',I\ISI ' o f low noise In
mixer), dual resonator for each band, and
advanced overall recetver design resutr
i n excellent dynamic range .

TS 8308 Ft.ATU

Matching accessories for nxeu.stanoe operation:
• SP·230 external speaker- • IIC·IO dtgnat world cler-k

w ith selectable audto Oller-; • YG-455C (500·Hzl a nd
• \'FO,230 exter-nal di~ital YG·455CN (25O-l1z) CW

VFO wnh 20-1 11: !'iteps. OIlers for 455-kHz IF
nve memortes. dlJ,lital display • YK -8BC (500-Hz) a nd

• AT-230 antenna tuner/ YK·AAC~ (270 -Hz) CW
S\\'R and power rm-te r Bftcrs for 8 .83-MHz IF

• ~lC-50 desk mkrcphnne • HS.5 and HS-4
Other accessories not shown: headphones
• TL-922A linear amptmer • MC·30S and Y1C-35 S
• SM-220 Statton Monitor n o iSt' ·('Hncelltn /l: hand
• PC-I phone patch m tcmphon es -
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