
30 A DXer's Dream Vacation
- try sunny Montserrat WB6JPZ

36 Close Encounters
- t he eyesof Texans are upon them . ' . . . , k8NQN

44 The Schizophrenic Triangle
- a spli t-personali ty radiator . . . W A4ITJ

48 From CW to Computers
- a digi ta l modulation primer . . .. . N6RY

56 A 28C Touchtone t Mod
- something f or (almost) no thing , W9CCI

60 Space Age Surplus
- your own Saturn V~ , Endress, Endress

64 An X-Band Transceiver
- morelD-GH z fun , W1SNN

82 SSTV Recorder Controller
- rep laces your index finger. _ k lJML

90 Receiver Diseases
-and how to Cure them k 41PV

96 Autophasing for WEFAX
- preserve you r mental hea lth .. , , Cawthon

105 The Lunch Counter •
- eat i t up _. . , , . _ WA4PI N

114 Confessio ns of a Stripper
-confirmed junkor tells all : k SCNZ

118 Tuned Feeders and Other Good Stuff
- who needs coext WIVM

126 Build a Realistic S-Meter
-"you' re S9 + 4O,OMI" ... . " .. . .. "" DJ3NW

130 Wow! A Good Portable Receiver!
-c t hanks, Panasonicl WA2EIT

132 The XITEX Video Terminal
- a qu iet alternative to your M odel
l5 _ A H6AQ

136 Light Up Your Life
- t he 2036 gl owsdigital. W A4N UE

142 High Seas Adventure-Ham Style
- partl l !. " " , " WA6FEI

148 ~ Whither Microcomputers'
- a pro looks ahead , WB1HJD

152 ~ SSTV Meets SWTPe: Part 2
c- micro-enhanced pictu res k6AEP

160 ~ A Multi-Memory Morse Machine
-using a M otorola m icro WA8T1W

164 ~ "This is Your Computer Speaking"
- how to dial up your m icro Sorrels

170 I1.:d RTTY with the KIM
-onemore step _._ , VE1AKL

174 ~ OX Delight
-a do-it-al l program WI\4VQO, NlN N

182 Big Max Attacks
- i t's W2D U 'Is. K4KI. in t he ba tt le of the
bazooka , W 2D U

192 The Packet Radio Revolution
-e pioneers. take note! , VE2PY

200 This Voltage Standard Is Precise!
- and m akescalibrahon a snap WB6NTR

206 The 22S Goes Digital
-add 7-sellment d isplays . . .. . . . . . , KH&lEL

212 WARC '79 Preview
- showdown in Ge neva W A9MZS

216 The "Flim-Flam" Factor
- another bi ased article . . . . . WA2SUTjN N NI ZV B

222 Build the Fled-Filter
- a very act ive device W l Q VZ

226 The Klassic Kilowatt
- four 8l lAsdoit k4TW I

230 Ham Radio Goes to School
- l D-year-o lds love It , N2Cf

234 What's Your un
-asix-d igit il nswer. . . . . . , . . . . . " KSBTV

250 Fail-Safe
- protec ting repeater batteries. . . _. . . . . W A7DPX

256 Code-Practice Oscillators
- an exheus tive- re-port _ WbG XN

270 PCs Are Easy
-c step-bv-step deta us . . . "..... . . ... VElCCE

274 The Games People Play
- why not hams! , , , , WB 3EUC

287 An Improved HV Tube Socket
- easy modifica tion Miller
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hannels
the palm
of your

hand
Tempo presents the

51 5YNCOM... the world's
first synthesized 800
channel hand held

transceiver
This amazing pocket sized radio represents the

y ea r's biggest breakthrough In 2 -meter com­
m u nic at io n s . Other units that are larger, heavier

and are similarly priced can offer only 6 channels.
The SYNCOM'S price in clu d e s the battery pack,

charg e r, and a telescoping antenna. But. far more
important is the 800 channels offered by the 51.

The optional touch tone pad shown in the
illustration adds greatly to its convenience and

w e have available a 30 watt solid state power
amplif ier designed to give the SYNCOM 5-1 the

fle xibility of operating as a mobile and base
station as well .

SPECIFIC ATIO NS
Frequency Coverage 14 4 10148 MH:
Channel Spacing Every 5 KHl
Power RequoremenlS 9 6 VDe
CUffen! Ora;n 17 rna· standby 400 ma . transm It
aenee.es NI.ald bI!IllerV pack ,ncluded
Antenrnll Impedance 50 ohms
D,menSIons 40mm.62 mm.16Smmll 6". 2 5".6 5 ',
RF Output eeuer tha n 1 5 walls
Sens,tlvlty Better tha n 5 rmcrcvons
SU PPLIE D ACCESSOR IES
Telescopmg wh Ip antenna . m-ea d batte ry pack, charge/ ,
OPTI ONAL ACCESSORIES
Touch tone pad tone burs t g enera tor . CTCSS ch ips , Rubber fie. antenna
P.ic.. $34900 for ••,, '~ ,ouch ton4I pad 1399001

T. m po .11tO off..,s. compl..t. lin. of s o lid Sl . '. po_r .mplili. ... pock. '
'fH::. ivers , ,h.. FMH -2, 5 a. 42 po.-lIIb.... th. VHF /ON E PLUS mobil.
tr.nsc.iver, .nd 'h. FMT·2 a. FMT-42 remote cont,ol mobile tr.nsceiver
All .v.ilable trom T.mpo d• • I... th,oughout the U,S.
Call Or ...-rit .. lor lull inl orm at ion ,

11240 W.Ol ympic Blvd.,l os Angeles. Calif, 90064 213/477 -6701
931 N Euclid. Anaheim. Calif , 92801 71 4/772 -9200
Butler, Missouri 64730 816/679 ·3 127 88of/ wIlli



THE N!
Not only is the big move to switch to the Wilson Mark Series of Mini -Hand-Held Radios. but now the

switch is on the Mark!

Wilson Electro nics, known fo r setting the pace in 2m FM Hand-Herds, goes one step beyond!

AT NO EXTRA CHARGE:.!!! Mark Series Radios now will include a switch fo r you to control the
power o f operation. This will enable you to use the high power when needed , then later switch to low
power to conserve battery drain for ex tended operation.

IN ADDITION : .!!!. Mark Series Rad ios now have an LED Battery Condition Ind icator conveniently
mounted on the top pla te. A qu ic k peek will reassure you of a charged battery in the radio.

Illust rated is Wilson's BC-2 Desk Top Battery Charger
shown ctlarging the Mark Series Unit

or the BC-4 Battery Pac k only.

- NOW SWrrCHABLE ­
MARK II: ~ 1 &25 watts
MARK IV:~ 1 & 4.0 watts

SPECIFICATIONS

• Range : 144-148 MHz
• 6 Channel Operation
• Ind ivid ua l Trimmefl on TX and RX Xtals
• Rugged Lexane outer case
• Current Drain ; RX 15 mA

TX _Mark II; 500 mA
T X - Mark IV; 900 rnA
.1 2 KHz Ceramic Filter and 10.7 Monolittlic: Filter

included .
• 10.7 MHz and 455 IKz IF
• Spurious and Harmo nics : more than SO d8

below carrier
• BNC Anten na Connector

• .3 Micro volt Sensitivity for 20 d B Quieting
• Uses special rech argeabl e Nt-ceo Battery

Pack
• Ru bber Duck and one pa ir Xtal s 52/52

included
• Weight: 19 oz . including

batteries
• Size : 6" x 1.770" x 2.440"
• Popular accessor ies available :

Wall Charger, Mobilll Charger,
Desk Charger, Leather Case,
Speaker Mike , Battery Packs,
and Touch Tone'" Pad.

ilson
Electronics Corp.

4288 South Polaris Avenue. P. O. Box 10000 • las Vegas, Neveda 89119
Telephone (702) 739-1931 • TELEX 684-522

To Obtain complete specifications
on the Mark II and Mark IV. along with

Wilson's other fine prcducts. see your local
dealer or write for our Free Amateur Buyer's Guide.

"n cn _ ..... ,-."",• ....".... 00c-. ... ,..........., ... _

Wilson hand-helds have been known world-wide for exceptional
quality and durable performance. That's why they have been
the best selling units for years.

Now the Mark Series of miniature sized 2-meter hand-helds
otters the same dependability and operation, but in an easier
to use, more comfortable to carry size _. _fits conveniently
in the palm of your hand.

The small compact size battery pack makes it possi ble to
carry one or more extra packs in your pocket for super ex­
tended operation time. No more worry about loose ce lls
shorting out in your pocket, and the economical price
makes the extra packs a must.

Conveniently located on top
of the rad io are the control s
for volume, squelch, access­
ory spea ker mike connec­
tor , 6 channel switch,
BNC antenna connector
and LED battery
condition
indicator.

,.... 3
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WARe DOOM AND GLOOM
Well, here we are with all

sorts of exciti ng things going
on technically in amateur radio,
and Wayne Green is preacmnq
doom. One day I'm up on a
mountain working with Chuck
WA1KPS to make some reccrc­
breaking contacts on 10.5 GHz
and a couple days later I'm talk­
ing to a group of hams at an
ARRl convention about the
possible loss of most or eu of
our ham bands.

With the coming mtcrocom­
puter explosion in amateur
radio, the development of
packet rad io transmissions,
the development of practical
double sideband systems, and
a host of o t her exciti ng
technical developments, It's
obvious that technically t hings
have never looked better.

With the co ming tnteme­
tlonal Te lecommunica tions
Un ion (nUl conference at
Geneva next October, never
have things looked worse for
the allocation of ham bands. I
hope, even more than you, that I
am Just a worrywart ... and It
may turn out that my worries
are need less.

Having been one of the ct­
ucrer U.S. delegates to the 1959
ITU conference (the last full
conference), I am qu ite aware
of the pressures on amateur
rad io allocations at that time.
We held our frequencies only
because of a miracle. No such
miracle seems possible next
lime.

After a visit to 20 countries in
Africa and Asia, I wrote an
editorial in 73 outlining what I
had found. That was in 1966,
and I found th at few countries
had any real use for amate ur
radio or any understandi ng of
the value of the hobby to th eir
country. Many were so upset
over even the concept of thl rd­
party traffic that th ey were

unable to evaluate amateur
rad io reasonably.

After talking with amateurs
In these countries, I came up
wi th a proposal that amateur
radio societies around th e
world try to encourage emerg­
ing nations to encourage the
use of amateur radio as a way
to develop the technicians and
eng ineers so badly needed in
small countries. Nothing what·
ever came of this unt il I sold His
Majesty King Hussein on the
concept in 1970 and he tm­
plemented it immed iately.

In 1971 , the ARRl went to the
ITU to try to hold on to ou r ham
satellite frequency allocations.
There , according to the report
in 0 5T, they found that the rna­
jority 01 the countries 01 the
world were opposed to amateur
radio and th ey lost every ham
satell ite microwave allocation
we had ... some 237,000 MHz
of them. Down the tubes went
any hope lor worldwide ham
communications via satelli te
other than on the smallest
scale.

Once it became clear to me
that there was no way that I
cou ld get the ARRl or IARU to
approach the countries wh ich
would in all probability shoot
down our allocations at WARC,
I tried first with some editoria ls
in 73 to encourage business­
men who were amateurs to car­
ry the ball. Nothing happened.

The only hope that I could
see left was to get a group of
the people who had the most to
lose financially, the ham In­
dustry, to take some act ion.
When the FCCactions on linear
amplifiers got so ridiculous
that something really had to be
done, the ham manufacturers
did st art trying to form an
assoc iat io n. Th ey t ri ed to
cooperate with the ARRl, but
found t hemselves undercut
and sabotaged at every turn by

a l eag ue in fe ar 01 any
organization other than the
ARRl.

Had it not been lor the ARRl
relusing to coope rate wi t h
ARMA, the manuf act ure r 's
associat ion, we might not have
lost the linear amplifier batt le
with th e FCC. The fact was that
amateur radio put on a otsor­
ganized response, while EIA
had its act together and clob­
bered us. A large part 01 the
disorgan ization was d irect ly
due to the league counsel and
its weakening of the ARMA im­
pact. The ARRl testimony was
one of the most Inept perter­
mances I have ever seen and
was so bad the FCC Commis­
sioners were laughing over it.

Yes, I've been an ARRl mem­
ber for over 40 years, but I st itt
get annoyed at the pit ifu l
leadersh ip amateur radio has
to suffer. The " leaders" are
third-rate bureaucrats without
a hope of achieving second
rate. They are protected by a
group of directors who, for the
most part , are afraid to offend
the bureaucrats.

The ARRl l ikes to pose as a
democracy, but th ey are much
more like a dictatorsh ip. Think
about it. Members don't get to
vote for the officers at all, only
th e directors ... just like in
Russia. The directors (poli t ·
buro) vote for the off icers. A
d ictators hip Is a cne-partv
system, just like the ARRl. Why
is th ere o nl y o ne party ?
Because the dictatorship de­
st roys a ny po ssi bl e cnat ­
lengers. The ARRl has had a
land history of doing whatever
it takes to keep any othe r
organizat ion s I rom gaini ng
strength. Their latest cou ps
have been their jobs on the
QCWA and ARMA.

How did they get at ARMA?

Continued on page 112

•
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WINTER '78/79 PRODUCT LINE

AT-200 SP-520 TS-520S & DG-5
The AT-200 IS an antenna
tuner, but us arso much more .
It 's an antenna SWitch , an
SWA budge and an In-line
wattmeter The AT-200 re­
duces the clutter and increases
the operating etuctencv of your

station and at a surprisingly
moderate price .
The SP-520 matching speaker
offers Improved sound in a
handsome cabinet.
The DG·S option gives you
your exact frequency, white

transmitting and receiving , in
large easy to read digits by
mixing the carrier , VFO , and
heterodyne frequencies.
The VFO-520 remote VFO IS

a perfect match for your TS­
5205 and provides maximum

operating flell,bihty.
The TV-S02S 2·meter trans­
verter produces 8 watts on
SSB and CWoII easily hooks
up to theTS-520 and 15-820
series transceivers. providing
an inexpensive method of get-



ANSCEIVEA

The T5-5205 pro des Illn cover­
age on all emeteur bands Irom
1.810 29 .7 MHz Kenwood gIves
you 160 meIer capabilIty, WoNV

on 15.000 MHz " and an auxil -
iary band positIon And with the
addItion of the TV-506 t ransverter .

your T5-5205 can cover 160
meters 106 meters on 55B and
cw .

OUTSTANDING RECEIVER
SENSITIVITY AND M INIMUM
CROSS MODULATION

The T5-520 5 incorporates a
35K35 dual gate M05FET lor
outstanding cross modulation and
spurious response characteristics .
The 35K35 has a low noise
ligure (3,5 dB typ ,) and high gain
(18 dB typ) lor excellent
sensitivity.

NEW I MPROVED SPEECH
PROCESSOR

An audio compression ampli f ier

VERNIER TUNING FOR FINAL
PLATE CONTROL

A vermer l uning mechanism
allows easy and accu rate adju st·
ment of the plate control dUring
tune-up.

FINAL AMPLIF IER

The T5 ·5 20 S is completely solid
state except lor the d river and the
final tubes.
Kenwood has employed two
husky S-2001A (equivalent to
61 468) tu bes These rugged,
time-proven tubes are known for
their long lile and superb lineari ty .

HIGHLY EFFECTIVE NOISE
BLANKER

An ef fective noise blanklOg cricuit
developed by Kenwood that vir­
tually eliminates ig nition noise is
built IOtO the TS-5 20 5 ,

RF ATTENUATOA

The T5·5205 has a bUll t-,n 20
dB attentuatcr Ihat can be ecn­
va ted by a push button sw;ch
convenoently located on the
Iront panel.

PROVISION FOR
EXTERNAL RECEIVER

A special jack on the rear panel
0 1 the T5·520 5 provides receiver
signals to an external receiver lo r
increased stanon verSltlli ty , A
switch on the rear panel deter­
mines the signal path .. . the
receiver In the T5·8 20 or any
external receiver,

CW -520 - CW FILTER IOPTION)

The CW·520 500 ·Hz filter can be
easi ll y installed and wi ll provide
improved operation on CW,

AMPLIFIED TYPE AGC CIRCUIT
The AGC circu it hes Ihree pOSI­
t ions (OFF, FAST, SLOW) for
optimum operauon on CW,

AC POWER SUPPLY

The T5 -520 5 IS completely self.
con tained with a rugged AC
power supply bUIlt-In The add l'
uon of the 0 5·1A OC·DC
converter topucnaf allows lor
mobile operanon 01 the T5·5205

EASY PHONE PATCH CONNECTIO-'

The T5-5205 has two convenIent
RCA phone jacks on the reer
panel lor PHONE PATCH IN and
PHON E PATCH OUT .

The T5-5 20 5 retains all of the
featu res of the origlOal T5.520
that made it tops in us class . RIT
control ' B-po le crystal !ilter •
Built-fn 25 kHz calibrater • Fron t
panel ca rrier level control ' Semi.
b reak-in CW with side tone •
VOX /PTT / M OX · TUNE posit ion
lor low power tune up • Built.m
speaker ' Built -in cooling Ian .

Provisions for lour l ixed frequency

channels ' Heater switch .

VFO-520S TV-502S TV-50S SM-220
l ing o n the 2-met er band .

Th e TV-506 is an equally prac­
t ica l way of getting on t h e 6 ­
meter band , providIng 10 w atts
on SS B and CWO

T h e SM-2 2 0 is an e xt re m ely
usefu l and umq ue stat i o n

monitor. It a llows you t o m ont­
l or you r transm issions. m crutor
incomin g si g nals and m orutcr
t h e amount a nd strength of
band activ ity' and performs as
a genera l purpose 10M Hz
OSCIllo sco p e . as w el l.
'W,, ~ BS· S ... 8S·8 1*'1 d .wIaY co,.....
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The T5-8205 _, _known worldwide as the Pacesetter , Amateur
Radio Operators universally respect its superb quality , proven
through thousands of hours of operating time under all env iron­
mental conditions, The T5 -8205 has every feature any Amateur
could desire for operating enjoyment, on any band from 160
through all of 10 meters ,

You can always tel l w ho 's runn ing a 15­
8205 , Its superb quali ty sta nds ou t from
all the other rigs on the band , _. and when
the GRM gets heavy, the 1 5 -8 20 5 's
adj ustable RF speech processor, uti lizing a
455-kHz c ircu it to provide q ui ck -t ime­
constant compression, will get the message
th rou gh . RF negative feedback is app l ied
h om th e final to the driver to i mprove
l inearity , and th ird-ord er product s are at
least -35 d B. Harmonic spurious emis­
sions are less than -40 dB and othe r
spurs are less tha n -60 dB . AF in put
power is 200 W PEP on 5SB, 160 W DC
on CW, and 10 0 W DC on FSK. Receive r
se nsitivity is be tter than 0 .25 p.V for 10
dB SI N. The T5-8 20 5 is known for Its
superb recewer selectivity . and its famous
IF shift easily eliminates heavy GAM .
Tha t 's why the TS-8 20 S is the nx ers
choice .
See your local Authorized Kenwood Dealer
today .

SP-820 TS-820S VFO-820 TV-502S TV-506 SM-220

T-599D

Kenwood developed the T-5 9 9 D transmitter and A-5990
receiver for the most discriminating Amateur

The T-5990 transceiver is so lid-state with the exception
of only three tubes. has built-in power supply and full
metering. It operates CW, l SB, USB and AM and, of
course, is a perfect match to the R-5990 receiver.

The R-5990 is the most complete receiver ever offered. It
IS entirely solid-state, superbly reliable and compact. It
covers the full Amateur band , 10 through 160 meters,
CW , lSB, US B. AM and FM .



TL-922A

R-H20
Introduc ing the ultimate in receive' design
... the Kenwood R-820.
W ith m ore features than ever before available
in 8 ham-band receiver. Thi s triple-conversion
(8 .3 3 MHz. 455 kHz. and 50 kHz IFs) receiver.
covering all Amateur bands from 160 through
10 meters , as well as several s hortw ave
broadcast bands . features digital 88 well as
analog f requency readouts, notch filter. IF
s hi ft . va riable bandwidth tun ing , sharp IF
tntere. noise blanker, stepped RF 8ttenuator,
25 kHz ca libra to r, and many other features ,
providing more operating conveniences than
a ny o t he r ham-band receiver . The R-820
may be used in conjunction with the Ken ­
wo od TS-820 s e rie s transceiver. providing
fu ll t renee e lve frequency control.

Add it ional features include : A moni tor SWitch
which allows the user to hear hIS own vcrce
when usmg associated transmitter . Either VFO
control or cryst al control on tour selectable
frequencies , Digital hold . . locks counter and
display while VFO IS tuned to another fre­
quency facili tates return to " ho ld" fre­
quency. RIT / n otch control . " AIT allows
receiver to be tuned off frequency, while not
affecting t ransm it frequency when in trans­
cetve mode wi th T5 -8 2 0 5 . Notch control
tunes notch WIthi n I f passband for elimina­
t ing interfere nce . Interfering signal remams
n otched even when I f shift is utilized Built-in
c rys tal cali b rator, settable to WWV, p rov ides
si g na l every 25 kH z. Noi se blanker /level
co ntro l ., . fo r ma xim um reductio n of noise
Interfere nce . A tra nsceive / separate sw itc h
enables receive VFO to control the receiver
and T$ · 8 2 0 (o r T5 -8 2 0 5) freq uenc y (or the
T$ -8 20 V FO to control b oth) , or , 01 co urse.
both can funct ion independentl y .

If you have never considered the advantages of operati ng
a rece iver /t ransm itter combinat ion . .. maybe you should .
Becau se of the larger number of co ntrols and dual V FOs
the co m b ina t io n o ffers flex ibi lI ty im p ossib le to dup licate
With a tra nsceiver.

Compare th e specs of the R-5 9 9 D and the T-5 9 9 D with
any other brand . Remember, the R-599D is all soli d-state
(and incl udes four filters) . Your choi ce will obviously be

the Ke nwood . R-S99D
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output (switchable to 1 watt low cower
• Noise-cancell ing microphone. Cornpa
size (only 6-7116 inches wide, 2-7/16 Inches
high, and 9-3/161nches deep)
The RM-16 Microprocessor Control
Unit provides more operati ng
features to the TR-7600 2-meter FM
ttanceiver than found in any o ther rlg !
With the RM-76 Microprocessor Control Unit
attaehed to your TR-1600, you can .. .
• Selec t any z-meter trec oeocv- Sto re
frequencies in Si ll memories . Scan all memory
channels . Automatically scan up atl
frequencies In 5-kHz steps . Manuall y scan up
or down In 5-kHz steos e Set lo wer and upper
scan frequency limits . Resel scan to 144 MHz
• Stop scan (with HOLD button) • Cancel scan
(lor transmitting) . Automatically stop scan
on first busy or open channel . Operate on
MARS (14395 MHz slmptex only) • Select
repeater mode (simplex, plus transrmt
frequency offset. minus offset. or any of six
memory transmit offsets) • serect transmit
offset (1 MHzJ600 kHz)
The Microprocessor Control Unit 's di splay
indicat es frequency (even while scanning) and
functlonl (Iuch as autoscan, lower scan
frequency limit, upper scan limit, error,
and call channel).

frequency up or down 600 kHz lor repeater
operation ... or for switching the transmitter
to the frequency you have stored in the
TR-76OQ-s memory (while Ihe receiver remains
on the frequency you have selected with the
dual knobs) • Memory channel ... with
simplex or repealer (plus or minus 600 kHz
transmitter cttsen operation . Oigifal
frequency display (large, bright, orange LEOs)
• UNLOCK rootcator.v.an LEO fhat indicates
transceiver protection when tne frequency
selector switches are improperly positioned.
or the PLL has meuuncnonec - 10 watts RF

Every feature you could possibly want In •
2-meter FM rig i....nable now In the
Kenwood TR-7600.nd RM-76 Microprocauot
Control Unit

The new TR·7600 gives you ...
• FuIl 4-MHZ coverage (144000-147 995 MHz)
on 2 meters . 800 channels . Dual concentric
knobs for fast frequency change (l 00-kHz and
lO·kHz steps) • 5-kHz offset switch . MHz
selector switch ... lor desired band (144, 145,
146, or 147 MHz) . Mode switch for operating
simplex or for switching the transmit

TR-7600
...THE RADIO THAT REMEMBERS

TS-7DDSP SP-70 VFO-700S
Still the sa m e fine, time pro ven rig . But now with
the si m ple addition of a plug -in c rysta l, t he
TS-700SP will be able t o utilize the new repeater
sub-band (144 ,5 t o 145,5 MHz)_ Still features all of
the fine attributes of the T5-700S: A digital
frequency display, receiver pre-amp , VOX, sem i­
break in , and CW sidetone . Of co u rse, it ' s all mode,
144-148 MHz, VFO controlled , .. and Kenwood
quality throughout .

Features: 4 M Hz band coverage
( 1 4 4 to 148 MHz) • Automatic
repeater offset capabili ty on all FCC
authorized repeater subbands
including 144.5- 145.5 MHz ·
Simply dial receive f requency and
radio does t he rest . .. simplex, re ­
peate r , or reve rse. Same f ea tu res
on any of 11 crystal positions ·
Transm it / Rece ive capabili ty on 4 4
channels with 11 crvstats s Oper­
ates all m odes : SSB (upper and

lower) . FM, AM and CW o DIgital
readout with .. Kenwood Blue"
digits · Receiver ore-arnp ' Built-in
VOX · Semi break-in on CW • CW
stdetone • A ll solid-sta te ' AC and
DC capabili ty · 10 watts RF output
o n SSB, FM , CWo 3 watts on AM
• 1 watt FM low-power switch ·
0.25 IN for 10 dB (S+ N)/ N SSB /
CW sensitivitv > 0 .4 p.V for 20 dB
quieting FM sensuivrtv .



TR-7400A
The fully-synthesized TR·7400A 2-meter
FM transceiver operates on 800 channels
and features repeater offset over the
entire 144-148-MHz range. dual fre ­
quency readout. silt-digit display, and
subaudible tone encoder and decoder.
AF output is at least 25 watts!

The TA -7400A 2-meter FM transceiver
provides fully synthesized operauon.
i ncl uding 600-kHz repeate r o ffsets,
over the entire 144·148-MHz range . It
ca n operate on any o f 800 channels,
spaced 5 kHz apart . AF out pu t is at
least 2 5 W, and tvpicallv 30 W A low
power position produces 5·' 5 W (ad­
justable) . Incl uded is a d ual freq uency
read out w ith large six -dIgit LED d is­
play p lus a dia l read out , The sub-

audible CTCSS SIgnaling feature may
be used on transmit and receive . or
nansrmt only Optional tone-burst
modules are available . gecetver sen­
SItIVity IS better than 0 4 /-IV for 20
dB quietIng. large. hIgh O. hel ical
resonators minimize interference from
outsi de the band . A two-pole 10 .7·
MHz monolith ic crystal filter p rovides
excellent select iv ity , Intermodulation
distortion is down more than 66 dB.
spurious rejection is better than -60
dB. and image rejection is better
than -70 dB,
See your local Authorized Kenwood
Dealer today . for a demonstration of
the fantast ic TR-7400A.

TS-600
Experience the excitement of 6
meters . The TS·600 all mode
transceiver lets you expenence
the fun of 6 meter band openmgs
This 10 watt. solid state rig cov­
ers 500-54.0 MHz. The VFO
tunes the band m 1 M Hz seg­
ments. It also has provisions for

fiKed frequency operation on
NETS or to listen for beacons .
State of the art features such as
an effective noise blanker and the
AlT (Receiver Incremental Tun­
ing) circuit make t he TS-6 0 0
another Kenwood " Pacesetter"

TRIO-KENWOOD COMMUNICATIONS INC.

1111 W EST WALNU T/ COM PTON, CAli FORNIA
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TL-922A
Th e Kenwood name has grown to represent the finest Ama­
teur Radio equipment avai lab le. The TL-922A linear amplifier
carries o n that tradition . As a linear it gets your signal through
loday 's crowded bends and provides the power to reach those
far away pi eces w ith Base. And because it's Kenwood you
can cou n t o n it s d e pendability. The TL-922A is FCC type ec ­
cepted. It run s t he full legal limit on all ham bands from
160-1 5 meters and is com pat ible with most amateur exciters .
Contsct your nearest Authorized Kenwood Dealer for com­
plete specifications a nd the best deal.

WHY SHOULD THE TL-922A
BE PART OF YOUR
STATION? COMPARE
THESE FEATURES AND
SPECS . . .THE ANSWER
WILL BE OBVIOUS.
In llant heating filaments_
The 3-500Z tubes require no
.....arm up period . Just tu rn it
on and go!
Time delay fan ci rc uit _ Even
etter you t urn the Tl·92 2A off.
the super quiet fan continues
to work for a pprcxirnatelv 2
minutes to greatly extend tube
hfe,
Ad ju stable ALe output volt ­
age - Lets you tailor the ALe
voltage to your exciter
Sta ndby posi t ion - Provides
ampli fier bypassing ..... ithout
having to tur n the AC po .....er
off .
Tw o independent sa fety in­
t er lock s - One disconnects

AC line vortaqe and the second
shorts B+ 10 ground when
tripped,
Vern ier plale conu ol - For
smooth . easy tune-up
mecesr si de panel s - Includes
functional carrying handles for
easy teensportancn .
Thermal protect ion of power
transformer - Amplifier auto­
matically switches to standby
if oo .....er transformer tempera­
ture exceeds 145"F .
Tuned Input Circuit _ Means
improved spurious character ­
istics
Line voltage selector - Easily
SWItched between 120 and
240 VAC.
Multimeter - Reads high vor­
taqe. relative output or grid
current (selectable),
Pllte Curre nt M et er - Separ­
ate meter allows continuous
monitoring of plate current ,

TO'!.1hbutiM.. uwJ.d..Qu~

R-300
Dependable operation , superior specifications and excellent
features make the R-300 an unexcelled value for the short­
wave listener. It offers full band coverage with a frequency
range of 170 kH z to 30.0 MHz · Receives AM , SSB and CW
• Features large . easy to read drum dials with fast smooth
dial action « Band spread is cal ibrated for the 10 foreign
broadcast bands. easily tuned with the use of a built-in 500
kHz calibrator · Automatic noise limiter ' 3 -way power sup­
ply system {AC /Baneries / Ell;ternal DC) ... take it anyplace ·
Automatically SWItches to battery power in the event of AC
power failure .



TR-8300
How would you like to work an uncrowded frequency . . . hear signals with less
noise ... or use a sophisticated repeater or remote base with better coverage?
440 MHz is the answer. It w ill surprise you . It will penetrate buildings where 2
meters won't, and often you can even work out from underground garages .. .
where 2 meters is dead .
Best of all. it 's easy to get on 440 MHz (70 em) .. . with a Kenwood TR-8300
transceiver. High quality is critically important on VHF bands, and the TR·8300 is
just what you need to meet all technical requirements .

linc clfuipmcnt that belongs in cvcr!!
wcll clfuippcdstatio»

· 10 watts RF output [swhchabte to 1 watt)
• 23 crystal-controlled channels (3 supplied)
• 445 0-450.0 M Hz transmi t range
• 442 .0-4 47.0 MHz receive range
• Transmitter and receiver adjustable over any

5-MHz segment f rom 4 4 0 to 450 M Hz
• b-sectiun helical resonator and 2-pole crystal

filter in IF to reject mterrncd
• SWR protection in final amplif ier
• Excessive-voltage anc reverse-polar ity

protection Circuits
· 0 . 5 p.V for 20 d B qu ieting sensi t ivity
• Better than - 60 dB spurious rad iation
• 20 k Hz (-6 dB). 40 k Hz {-70 dB} selectivity
• M on ito r switch that lets you check modulation

and freq uency "nett ing "

• Call CH switch that activates optional CTCSS
(subaudible tone) func t ion

• Large S meter
Move up to 440 MHz today .. . with a
Kenwood TR-8300 .. . for more reliable
com m unica tions !

Mo<l~ :z
RSK·7
RA·l
T90·0082-05
PB-15
EQ7.Q403-05
See Service Manual
See Service Manual
Specify Modal
Specify Model

HF LINES
820 SlI ri llS
TS·820S ... TS·820 with Digi tal Installed
TS·820 , . • . 160-10 m Delu xe Transceiver
YG·88A ... 6·kHz AM filter for R·280
YG·455C .. 500-Hz CW filter for R-820
YG·455CN. 250-Hz CW lilter for R·820
DG-l Digital Frequency Display lor TS·820
VFO·820 . . Oeluxe Remote VFO lor TS-8 20 / 820 S
SP-820 External speaker with audio filt"~

CW-820 500 Hz CW Filter for TS-820/820S
520 SlI rillS

TS·520S 160-10 m Transceiver
DG·5 Digital Frequency Display lor TS-520

Series
VFO·520, . .Remote VFO lor TS-520 and TS-520S
SP-520 External Speeker for 520/820 Series
CW-520 500 Hz CW Filter for TS-520/520S
DK·520, .. Dig ital Adaptor Kit for TS-520
5990 Series
R-599D, . , 160·10 m Solid State Re.:eiver
T·599D 80·10 m Matching Transmitter
S·599 Externel Speaker for 5990 Saries
CC-29A 2-meter Converter lor R·599D
CC-69A . s-merer Converter for R·599D
FM·599A .. FM Filter for R-599D

HF ACCESSORIES
TL·922A 160-15 m kilowa tt linear amplif ier
SM-220 Station monitor, 10·MHz scope

BS·8 SM-220 pan display for TS-820 Series
BS-5 SM-220 pan display for TS·520 Serie$
AT-200 .• .• 20().W antenna tuner. SWR /power

meter. switch
DS-l A . . . . . DC-DC Converter for 520/820 Serie$

SHORT WAVE LISTENING
R-300 General Coverage SWL Reveiver

VHF LINES
TS·600 . . . . 6 m All Mode Transceiver
TS·700SP . 2 m All Mode Digital Transceiver
VFO·700S . Remote VFO for TS-700S
SP·70 . .. .. Matching Speaker for TS-6001700

Series
VOX·3 .. , . . VOX for TS·6001700A
TR· 7400 A . 2 m Synthesi zed Deluxe FM Transceiver
TR·7600 ... 2 m FM transceiver with 800 channels

and memory

MORE ACCESSORIES:
Description

Repeater Subband Kit
Rubber Helical Antenna
Telescoping Whip Antenna
Ni-Cad 8a ttery Pack (set)
4 Pin Mic, Conne.:tor
Active Filter Elements
Tone Burst Modules
AC Cables
DC Cables

RM_76 . Remote Controller for TR- 7600 with
six memories. scanning

TR-8 300 . .. 70 CM FM Transceive r (4 50 MHz)
TV-506 . , . . 6·m Transverter lor 520 /820/599

Series
TV-502S . . . 2·m Transverter for 520 /820/599

Series

POPULAR STATION ACCESSORIES
HS·4, ... . . Headphone Set
MC·30S . . low-impedance mobila no ise-canctliling

microphone
MC·35S ... hi9n-impedanCtl mobiltl noise·cancelling

microph(lne
MC·50 Desk Microphone
PS-6 . . Power Supply lor TR·8300
PS·8 . . , Power Supply for TR.7 400A

Trio-Kenwood stocks a complete line 01 replacement
pans. accesscrtee. and menuals for all
Kenwood models.

Fo r use witll
TS·700A/S
TR-2200A
TA-2200A
TR-2200A
All Models
TR·7400A
TS·700A. TR.7 400A
All Models
All Models

Thtl Kenwood HS-4 headphone set adds
versa tility to env Kenwood stat ion. For

.". "... tl~ttlnd tld periods of wear. the HS-4 is comlort·
ably padd tld and is completely adjustable, The
frequency response 01 the HS_4 is tailored
speci fically for emateur communication use.
(300 to 3000 Hz. 8 ohms),

The MC·50 dyn amic microphone has been
de$igned expressly lor amateur radio opere tion
as a splendid addition to any Kenwood shack.
Compltlttl witil PTI and LOCK switches. and a
microphone plug for instent hOOk-up to any
Kenwood rig. Easily converted to high or low
impedance. (600 or 50k ohml·

TR IO-KENWOOD COMMUNICATI ONS INC .
111 1 WEST WALNUT/CO M PTO N. CA 90220



ing my teennc strongly.
Please be advised th at such

a course Is not for th e faint­
hearted, but the only lai r com­
parison between me and th e
late Arnold Stang is glasses.

To get Mr. Baldwin's alten­
tion (I.e., to let him know I did
not survive by scouring alleys
for unbroken pop bottles), I
mentioned my company 's
name and the position I oc­
cupy. This was a mistake
-whether mineor his is not yet
clear.

I am not a member of the
ARRL a nymore, which is
wrong, I suppose, because it
puts me somewhat in the post­
tlon of a rock thrower.

The reason I'm not is simply
because the illusion of a retard­
ed bear cub swatting incom­
petently at a newly found ap­
pendage is quite torturous.
Allow me to digress.

I am employed by a hallowed,
etc-nne radio company
(okay-the first 3 letters of
wh ich Is the same as hallowed,
and deservedly; that's as far as
I gO) that receives gratis copies
01 all the ham and related
monthlies.

To th ine own self be true. I
read t hese on breaks and at
lunch-I guess I'l l never grow
up-and have become some­
what emotional about WARe
'79.

I wanted to get his attention
to possibly start a dialogue or.
more to the point. to do his
damn job instead 01 being
some sort 01 quasi prima donna
fiddling while our frequencies
burn.

What happened was totally
unexpected. The League Pooh­
bah Is not a Pooh-Bear, he is a
Nixonlan treasure, and I now
have the questionable distinc­
Han of being on Richard's
enemies l ist, with a vengeance.

A. On Saturday, September
16, I got a personally·dicta ted
letter from W1RU telling me he
"does not respond to ccrre­
spondence personally calling
him a son of a bitch"-whlch
was not really true. Hang on.
The telegram will be printed,
regardless of the accuracy or
inaccuracy of the statement. (I
know the concept here is tor­
turous.) This was the uret non­
response.

B. I was greeted at noon, on
Monday, September 18, with a
Xerox copy of a leiter guaran­
teed to catc h fire when ex-

SRRt?

passing, that he's afraid the
hams are going to take a licking
at WARC-something similar
to what Wayne has been
writing about. This friend of
mine had recently talked to
Dick Kirby. In teet. he had put
together a panel wherein Kirby
and several other spectrum
managers talked . Also, my
friend last year edited an entire
IEEE volume on spectrum man,
agement, including articles on
WARC.

Well , I happened to tete­
phone th e ARRL th e next day
and asked to speak to th e guy
in charge of WARC relations. It
turned out to be Bruce John­
son, whom I don't know. Any'
way, Johnson assured me
that my friend (who's worked as
a radio engineer for Stanford
Research Institute for 20 years
•.. and has had very close con­
tact with CCIR, etc.) is all
wrong.

Also, Johnson had never
heard of URSI! He wasn' t sure
he'd heard of the IEEE Spec­
trum Management group. The
ARRL had turned down Stan­
ford Research Institute's pro­
posal to do a study for the
ARRL which could also be used
by third-world countries to sup­
port ham needs in the HF and
VHF spectra.

Johnson was also sure that
anything that goes on at toter­
national meetings such as
URSI can 't affect WARC since
all countries have already
decided on their plans. (This is
B.S., since many third-world
countries are In limbo.)

In any case, th e message I
got was that the ARRL is all set.
The y know all th at' s worth
knowi ng, and guys like me, who
worked for the National Bureau
of Sta ndards CRPL back when
Johnson was In grammar
school, are 10 be tolerated bul
not listened to.

By the way, Wl FYM just told
me that Bruce Johnson had
promised to join us for our 1978
Field Day QRP·computerized
operation. Two days before
Field Day, W1FYM asked about
Johnson and somebody at the
ARRL told him, "Oh, Johnson's
not going with you guys. He
had the chance to go to Penn­
sylvania and work Field Day
with some reet big shots..."
Johnson didn't even bother to
tell us.

Plus £a change...
C, Stewart Glllmor W1 FK

Higganum CT

I'll preface the follOwing with
the fact that I have been a
member of the AARL for most
of my 22 + years as a ham.
Have you heard about the
latest attempt to set up a dic­
tatorship by the Board of mrec-

1 1

TAKE A LICKING?

Many of my friends are
" wheels" in CCIR, URSI, IEEE,
etc. Just two weeks ago there
was an international meeling
of URSI (Inll Sci Radio Union) in
HelsinkI. One 01 myoid college
buddies is a commission chair­
man (in charge of matters re­
lating to radio noise, man-made
and natural). He to ld me, in

Terry Staudt WIWUZ
Ft. Worth TX

posed to light, written byW1RU
to the President of my corn­
pany, the ted of which I cannot
relate verbatim, presented by
my boss.

W1 RU pulled out all the
stops to get me fired in the
sleaziest, most innuendo-pep­
pered misuse of personal
power 1 have ever had the rnls­
lortune to read. The very tnac­
cu racy and overkill 01 the at­
tempi , in our times of universal
tree-ha-tre, l iterall y saved me. I
am t ruly fortunate to work lor
some fine, decent human be­
ings. This was the second non­
response.

I guess this is where I should
say that. gee, it's only a hobby,
folks. But It's much more than
that. I've been caught up in the
mystique and adventure of ham
radio like lew others. I per­
sonally feel that the Arabian
nights 1 have spent over the
warm smell of communications
equipment, listening to and
talking with people the world
over, and looking out of my wtn­
dow at the starry eerty-mcmtnq
sky, have shaped my personall·
ty. I t ruly don't know what I
would have done in the 18OOs­
my great-great uncle was a
renowned gunfig hter (Will
Stokes), but I don't think that
would have been my calling .
It 's just lucky to be here today,
with the apparatus existent to
fly your fancies according to
your innermost, gut-wrenChing
needs.

Now, 10 that telegram. Being
worked up over losing all this to
a bunch of people who don 't
even have the wherewithal to
utilize it, I said:

If Wayi'll Green's September
editorial Is even 10% correct, you
SOBs ShOUld be dismembered and
thrown to a pack 01 wild clogs.

Terry Staudt WIIWUZ
Company Tille

This is a good old Colorado
saying used sparingly to ex­
press true disgust. There is
also some humor there that
evidently loses itself when put
in print, especially to plastic
people of the job set.

I sincerely hope, as does Lew
McCoy, Wayne, and Johnny
Johnson, that the ARR Lgets Its
act together in lime to properly
present ou r incomparably-Just
cause.

1 1
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I QUASI PRIMA DONNA I
Once, as an untutored, not­

yet-Jaded youth of 15, I had the
temerity to write the editor of
OST suggesting that the ARAL
lend "Gil" to the Government of
India, where his wretched Ii'l
yo-yes doing all the li 'l no-nos
could be used to far greater ad­
vantage on birth control prop­
aganda posters.

The resulting correspon­
dence has been long mis­
placed, but be assured, all hell
bro ke loos e ; as I saw it in 1955,
anyway.

Now I freely confess to be ing
a nostalgia freak and, In hind­
sight, some "Gil" Illustrations
are their own rewa rd. II was in
September of this year. how­
ever, that I foun!1 that the gales
of hell can stili be flung open on
command, and white they
couldn't really do much to a kid
of 15, it will really amaze you
what can be done to a married,
professional fellow of 38.

Right now, you 're probably
wondering what this has to do
with the price of opium in
Macao. Stay with me and I shall
enlighten you .

When Wayne Green was the
editor of CO I thought It was the
neatest and funniest magazine
in the wor ld. (I was a very ar­
cane kid .) After Joining the
Navy In 1957, suffering through
ET school at Treasure Island (in
the winter), and being assigned
to the fleet, I looked forward to
my CQs every bit as much as
leiters from my steamy girl
friend . Now I realize this
sounds bizarre on the face of it.
but if you are fortunate enough
to know an old-time ham with a
storeroom full 01 old rad io
magazines, be prepared to see
some ham cartoons worthy of
th e name. It's been years si nce
a sample of this genre has
brought much more than a
" yeechh" out 01 me. It also
goes without saying that his
" Jack-em-up" editorials were
about the same, but somehow
not so pessimistic, and far
more entertaining . But we all
march to the clock and that,
really. is the whole point of
what I'm trying to get to.

How emotional have I cot­
ten? Well, I've golten so emo­
tional that I shot olf a hot
telegram to Mr. Richard Bald·
win W1RU, using not one of the
seven dirty words, but express.

14



COMMUNICASTING1 1

come out of such a detector
even if the inserted carrier is as
much as 30 Hz away from the
proper value. Actually, the car­
rier can be derived from a DSB
sig nal by a process of squaring,
f i lt ering and frequency divi ­
sion, without use of the PLL,
although the PLL is probably
the best method .

In another word error , the
author says that an AM detec­
tor is not hing but a mixer. This
is wrong, since to mix some­
thi ng you need at least two in­
puts , and an ordinary AM oetec­
tor has only one input. Here
again, the meaning of words is
involved.

At least five stereo AM
systems have been proposed ,
each with Its own advantages
and disadvantages. Whether or
not these wi ll prove to be sue­
cessful depends on ma ny
economic and technical tac­
tors, as the author points out.

James N. Thurston W4PPB
Clemson SC

Continued on page 102

Just as early experimental
work performed by amateur
radio operators evolved into the
broadcasting Industry, so, too,
maya new service evolve called
" communicasting." Based on
experience from amateur radio
repeater operation, a peti tion
was fi led in January, 1977, by
WA2RPC of the Center for Ad­
vanced Study in Education of
the Graduate School of CUNY
with W2KPQ for a new "corn­
munity Educational Radio Fixed
service" (AM-2846). This service
would employ the communi­
casti ng concept.

Communicasting utilizes a
low-power community repeater
station which can t ransmit
audio and video signals a
distance of thirty miles or more
from a high antenna. Signals
can input the repeater from
many parts of the community
and the output can be transmit­
ted on an unused UHF TV cnan­
net for anyone to receive. The
petitioners and others filing
comments had additionally re­
quested that these low-power
facilities be exempted from
conforming to rig id broadcast
standards in order to minimize
costs.

In a recent " Memorandum
Opinion and Order" on AM·
2846, t he FCC praised the com­
municasting concept and
made it part of a broad " Inquiry
into the Future Aole of Low­
Power Television Broadcast ing
and Television Translators in
the National Talecommunlca­
ti ons System" (Noti ce of tn­
qu iry in BC Docket No. 78-253).
The FCC stated that, "The petl­
t ion and comments by others

SEMANTICS

comes completely unbearable
at some lime in the future, t he
logical move would be to nar­
row down the phone bands and
increase the CW spectrum
such as we had when the entire
40 meter band was CW only. In
this way , ham radio wi ll con­
tinue successfully-especially
with the terrific new CW fi lters
on the market.

Wayne, despite the mistakes
of the ARAL, some of your
counter-proposa ls are really
weird! Not all, but some. Lay
off the AAAL, but continue your
suggestions, if you desire.

John B. Broughton AD41
Charleston SC

The recent arti cle, " New Life
for Doub le Sideband?", de­
serves some comment. This ar­
t ic le was in the August, 1978,
issue of 73.

First of all , the author is
engaging in semantic exer­
cises when he says that the car­
rier of an AM signal is not
changed by the modulating
process. It is true, of course,
t hat mathematical analys is
and a spectrum analyzer will
show that the carrier is un­
changed when modulation oc­
curs. Nevertheless, examina­
ti on of the modulated wave on
an osci lloscope c learly shows
that the ampl itude of the out­
put wave does vary with the
audio input. Whether or not you
call that the carrier or not is up
to the reader, but ampli tude
variation of the output certainly
does occur. Similarly, in FM,
the freq uency of the output
wave certainly varies, whi le the
actual carrier frequency itself
remains constant, and varies In
amplitude. Again , the whole
thing depends upon the oeftnt­
tton of certain te rms. In my
view, t he origina l 1976 article
by K110 on this subject created
more confusion than it cleared
up.

Similar semantic problems
occur In the author's discus­
sion about the detection of
DSB. Most authors of tex ts In
co mmunicat ions theory use
the terms "synchronous, prod­
uct, and cohe rent" to mean the
same thing in describing cetec­
tors. Also, the author of the arti­
c le in question says that a prod­
uct detector only works with
SSB. This just isn 't true. Both
theory and practi ce prove that a
good product detector works
well on AM, and I have used my
product detector for years to
pick up AM . Actually, a good
product detector wi ll dig AM
out of the noise when a regular
envelope detector won't do the
job. Also, a simple product
detector will work on DSB, and
most authorities agree that
understandable speech will

IREALL Y WEIRD

for being the leader in ham
magazines. There's no doubt
about it . . . 73 is way out in
front. Please don 't stop keep­
ing us informed of the truth ,
even when it sometimes hurts.

In c losing, let me say that I
am sure that for each renewa l
you don 't receive from people
in Mr. Manion's league, you wi ll
get three or four from those
who wel come the truth and
don 't see ham radio as a
wonderful hobby through a pair
of rose-colored glasses.

Michael W. Babb N4PF
Louisville KY

ENEMIES NOT NEEDED I ,---------1
Jam 10 GHz police radar ? If _

we lose this band, you will
receive a bill for my two Gunn­
plexers. With friends like you ,
amateur radio doesn 't need
enemies. Just because some­
one writes an article doesn 't
mean you have to print it.

Steve Noll WA6EJO
Ventura CA

1

This reader has held a Class
A (Advanced c lass) ti cket since
June of 1939 and therefore
qual ifies as something of an
old-timer.

You are correct in that the
ARRL has made some mis­
takes. The fi rst was in not bat ­
tling the FCC (if necessary) to
the end when the Class A sub­
bands were opened to all
General c lass t ickets. Thi s
problem was remedied when
" inc enti ve" licensing was
restored , even though th is ham
lost some privileges until this
year when he finally went up for
Extra class and upgraded. The
other mistake was in not doing
everything to prevent amateur
licenses whi ch omitted the 13
wpm code test.

There are certainly many ex­
cellent technical men with
Technician class licenses, but
that is not the point. The reader
whose letter appeared in your
Letters co lumn a few issues
ago stating that the code bands
will eventually be opened wide
to phone simply is too much of
a " young squirt" to know the
score. No matter how much ad­
vancement is made in the art ,
as the number of hams in­
crease and, hence, increase the
QRM, the ham bands wi ll even­
tually become l ike the CB chan­
nels are today. That is the day
th is ham will tear up hi s
l icense. Even the opening of all
CW subbands would not pre­
vent this. Developing 13 wpm or
more in CW is not t hat difficult ,
and , once a ham reaches it,
most enjoy CW contacts im­
mensely. When the QRM be-

I__-----l

tors of the League? It was bad
enough when they stripped
Mary W7QGP of the right to run
as Washington SCM. Now they
have taken on the entire
League membership of the
Northwestern Division: Alaska,
Idaho, Montana, Oregon, and
Washington.

In case you did not hear
about the latest news from
Newington, here goes: Mary
was to run against the Incum­
bent , Bob Thurston W7PGY, for
Director. It seems that the Ex­
ec ut ive Commi tt ee dec ided
against allowing the members
of the Divi sion to democrati cal ·
Iy decide who is the better can­
didate. Instead, they "post­
paned " the election and gave
W7PGY the position until after
the elect ion is "decided." The
election has been postponed
until the current litigation be­
tween Mary and the League is
co mpleted. If that litigation
takes another two years , then
Bob Thurston will have been
the appointed Director for his
entire term of office!

, wrote to Dick Baldwin, but
do not expect any answer, un­
less it is a form letter. I wi ll not
resig n from the ARAL, as they
may not be doing much, but a
little Is better than nothing with
WARC coming up next year .
Anyway, to paraphrase the let­
ter to W1 RU, "Welcome to the
Soviet Radio Relay League!"

Keep up the fight. We need
some voi ces in the wilderness
against the fuddy-duddies in
Newington, and you do a bette r
job than Cowan does in CO. Oh
yes, Wayne. " Looking West" is
a good co lumn, but contrary to
what Californians believe,
there is a lot more to the west
coast than 6 Land!

Jerry Ostrer W7EMX
Vancouver WA

IROSE·COLORED GLASSES I
I j ust finished read ing a letter

to you f rom Carl Manion
W4BDC in the September, 1978,
issue of 73. In his letter, Mr.
Manion was highly critical of
your stand against some ARRL
poli cies, and of similar policies
of the other ham magaz ines.

I have been reading all of the
" big four" ham rags (except
CO) now for twenty years, or
since the first issue of each
respect ive magazine, and I
want you to know that th is Ken­
tuckian totally agrees with your
opinions and especially with
your right to express them .
Perhaps the reason OST, et ai ,
remains silent in respect to
Wayne Green and 73 Is the old
" let 's ignore him and maybe
he'll go away" theory. Or then,
again, maybe it's because they
know they have no defense
against the truth.

I applaud you and your staff
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RTTY Loop

Fig. 1. FT·10IB FSK.
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Keys? Several readers have
written to say that they canno t
get mail to these publications
and wonder if they stili ex is t. I
don't know, myself. Do any of
you?

Many, many, many readers
have asked me a variation of
the " Where can I buy a frammis
zacher?" question so, some­
what against my beller judg­
ment, I have decided to pass
along that information about
AnY sources that crosses my
desk. Van W2DlT runs a joint
known as Teletypewriter Com­
munications Specialists. They
sell and rent just about any­
thing in Teletype, Baudot, Mur­
ray, ASCII, or what have you.
See their ad in 73 or Kilobaud,
or drop them a note at 550
Springfield Aven ue, Berkeley
Heights NJ 07922. Another out­
fit, Typetronics, reachable at
Box 8873, Ft. lauderdale Fl
33310, sends along an eight·
page list of equipment avai l­
able. It appears they have ma­
chines, parts and accessories
for Teletype and Kle inschmidt
machines. I'm sure they would
be happy to send you a list, too !

A tip 01 t he hat to Bill Bennett
K3TNM, Bi ll Rlcharz WA4VAF,
and Aic Cooney WB3DJV, all o f
whom have let me know that
the RnY receiving program
published here In July Is up and
running at their stat ions. In an­
swer to their, and others', ques­
tions, modu lar sendi ng and
stunt-box programs are under
development, and wil l be pub­
li shed as soon as I am 100%
convi nced that they are bug­
free . For those st ili haVing prob­
lems with that program, the one
bug that creeps up with fast ter­
minals has been patched, and
the program should work with
any terminal of 300 baud or
faster. The updated source nst­
Ing (Ver. 3.1) is stil i available for
an SASE and one dollar to
cover copying costs.

Other hams have let me know
there Is a wide range of equip­
ment in use out there, from the
most elementary to hlgh ly·so­
pmsncetee microprocessors.
We've heard from Model 15s
and Dig ital Group stations. I'm
still compiling a li st of what you
send in, and when it looks pre­
sentable, I' ll let you all In on
it . .. right here, in AnY Loop!

Dillman N6VS notes the mao
chine was made by Standard
Elektrik Lorenz, AG. Write him
at 240 Fort Mason, San Fran­
cisco, CA 94123, if you can help.
The whale will thank you, I'm
sure.

For those of you within the
sphere of Inf luence of Hams­
burg, Pennsylvania, I have a
note here from Bob Marzarl
WA3AVX about the WA3ACO
AnY repeater. It seems as
though the machine has Just
had its second bi rthday, and
the "parents" celebrated by
equipping It with a new ma­
chine. Wi th a Super Station­
master at 1600 feet above sea
level atop Blue Mountain, and
25 W ere, the signal covers the
surrounding area well. Digital
input and output is provided by
a system built by local hams.
Bob tells me that they are plan­
ning a link with the Eaglevi lle,
Pennsylvania, repeater, north­
west of Philadelphia. Th is
sounds l ike a super idea, and
with the possibility of ASCII
lingering as of this writing,
RnY repeaters could become
the fi rst step to t urning any
Rny station Into a computer
terminal.

Somehow, It wouldn't seem
right to have a column without
at least one diagram. This
month's is provided by Dick
Beagell WD8CEB. Dick notes
that by ceretuny following the
directions given in the manual
for the Yaesu FT-101B, AnY
could be generated. Only one
problem: It was upside down!
Fig . 1 is the circuit Dick came
up with. He notes that , as in
many other keyer circuits, the
keying contacts must be " dry,"
that Is, outside of the loop. This
means that In order to get local
copy whi le transmitt ing, usual­
Iy a good Idea unless you are a
perfect speller, you should
either use a polar relay to key
the transmitter, or a magnetic
reed re lay, as described here
several months ago. Dick says
that adjusting TC4 and the sh ift
pot should allow 17().Hz shi ft
without any problems. He built
his on a small term inal strip
and mounted it to the "FIXED
XTAL" board on top of the VFO.

Does anyone know what ever
happened to the RTTY Journal
and the New Jersey Green

your f irst question, to me at
least, Is obvious. If you have a
station that works on SSB or
CW and you can get it on AnY,
use it! There prObably Is no
" best" AnY rig any more than
there is a " best" SSB rig or
" best" two meter FM trenaceiv­
er. If there were one clearly su­
perior rig, it would quickly
eclipse all others on the market .
The presence of variety pro­
vides for an individual's taste,
and what is great for you may
be rotten for me, and vice versa.
Similarly, to those of you using
inexpens ive demodulators,
such as the HAL ST-5or Flesher
170, as long as they perform
with in your expectations, use
them! It will become painfully
obvious when you try to do
more than these otherwise fine
units can do.There is no reason
10 discard a perfectly good
piece of equipment merely be­
cause it does not meet some­
one's arbit rary description of
"the best:' I'm going to punt on
the linear question. I don't use
one myself , but l guess nke any­
thing else, any clean linear that
can be run key-down, all right
with decreased specs, Is l ine.
Get what you can afford that
will make you happy. I hope
that ki nd of puts the philosophy
of equipment procurement into
the proper perspective.

While It's not strictly Any,
I'm a sucker for OX requests,
and from a fellow physician, I
find It hard to refuse. P. P.
Kurian, M.D. VU2 PP, needs
help in selling up an SSTV rig In
India. He notes that he is par­
ticularly Interested In an Atlas
210X or equivalent, and some­
th ing on the order of a Robot
400 converter. Anyone who can
help Is Invited to write him at:
Dr. P. P. Kurian MBBS, MD,
x etecnandra Med ical Centre,
Chlngavanam-686531 , 'rt. Res.
396, Hosp. 334, Kottayam Dt.
Kerate. S. India.

While we're on the subject of
help, all you whale lovers may
be interested In a request from
the Greenpeace Foundation of
America. They need help In get­
t ing an l 0 15C tnterex Systems
teleprinter on 60 wpm. Richard

What I had in mind was
something l ike a conventional
YOM, but with a small speaker
to give an audio clue as to what
the need le was doing .

Roger Deran
21 Betty Drive

Santa Barbara CA 93105

Ham Help
Where can I obta in a con­

tlnulty tester that produces an
aud ible tone wh ich changes
with resistance? I am presently
using a bell taped to a battery,
but o f course this does not pro­
vide the information a variable
lone would.

"lire I. LlliIl'Il'r. M.D. WA3A!R
4()()6 Winfee Road
Rilndallstown MD 21133

How did the old song go,
" Lett ers, we get letters ..."?
Well, so do I, and this month I' ll
dip Into the mailbag and see
what kind of items are brought
forth.

Chris Sheridan, of Yonkers,
New York, sends along a tape
and notes that the printing on
the tape shifts from letters to
figures, but that the transmitted
print appears correct. In order
to diagnose this problem, you
must be able to read the perfo­
rations directly on the punched
lape. Teletype- has been nice
and standardized the format in
which the tape is punched.
Looking at the tape from the
lop. perforations are lor bit 1,
bit 2, sprocket, bit 3, bit 4, and
bit 5. Furthermore, typing reper­
forators put the typed character
six places behind the punched
representation. l ooking at the
tape that was sent (I'm sorry
that there is no way to repro­
duce it for publication), the
pr inting reads: "WEl 8 :-»3 ?'.6".
looking at the perforations,
one sees that what should have
been the second " l" of
"WEll," 01001 binary, has
been changed to 11011, pre­
sumably by a noise pulse. This
is the code for FIGURES and
was responsible for the shift In
case on the tape. I assume that
your page printer is equipped
with the "downshift on space"
feature that returns the car­
riageto lEnEAS after a space.
Thu s, the space after the
" WEl " would have returned
printing to the normal mode.

Chris also asks three cues­
trona echoed by many other
hams, with details only Slight ly
changed. He wants to know:

1. Do you recommend the
Kenwood (he has the TS-520) or,
to you, wh ich Is the best re­
ceiver/transmitter to use for
AnY?

2. Is the HAL ST·5 good, or
should I try for a better unit?

3. Do you have any recom­
mendations for a linear?

Being of a conservative and
frugal nature, the answer to
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Looking West
/' ....

Conrinu«!onpllg# '24

Those of you outside the Los
Angeles area may not have
heard about th is individual. The
most foulmouthed individual I
have heard. Almost made me
want to take the two meter
rad io out o f t he car. It turned
out to be someone I thought
was a tr tend.

"It created all types of prob­
lems. What do you do if the
federal government refuses to
act in a case such as this? How
can you make an announce­
ment to let other amateurs
know that th is individual is the
jammer? How can you make
these statements and do these
things without exposing your­
self to liability? ltla my opinion
that a day Is coming when
perhaps the repeater council s
should Inco rpo rate as non.
profit corporat ions so that the
individuals work ing on behalf
o f such repeater councils can
go ahead and make statements
or publish press releases (on
such matters) and not worry
that they as individuals making
such a press release or par­
t ic ipating in such matters
might be exposed (to individual
liabili ty). You can Insure a cor­
poration far more easil y than
an individual (against such
liabi lities).

" Another thing it can do is
permit such a corporation togo
into court on such matters.
WESTCARS tried It, but I think
they tried it In state court. I
think that was their downfall.
They should have gone to
federal court; however, that is
second guessing . Thi s Is one
avenue in stopping the prob­
lem.

" What It is going to take Is
some jammer being prosecut­
ed and placed In jail. How do
you get the federal government

,
Joe Merdler N6AHU addresses seminar et San Diego.

the t ires of someone who has
been 'announced' as being a
Jammer? It is my feeling that,
and I am actually doing it for
th is one particular repeater, the
best th ing is to form a nonprofit
co rpo ration. Any ac ti vi ties
such as DFing , T·hun ting, or
any activit ies Involved in track­
ing down the offenders, retees­
ing information, etcetera, w ill
be handled through this non­
profit corporation . The purpose
Is that we are volunteers. We
are in a hobby for fun . What
happens if you make a state­
ment on the air and a 'guy' says
prove It and sues you? Liable
and slander laws do apply, and
while most people only
threaten, once in a while you
find someone who will really go
through with it. What happens
when you are sued? Legal fees
are not cheap. The costs of
legal fees, filing lees, deposi­
t ion fees-those items add up
quickly. Quite fra nk ly, it can
break an individual.

" When you get in to cou rt ,
you never know who is going to
win. In my opi nion, It Is general·
ly the attorneys. I have to be
quite frank about it. In my prac­
t ice I try to avoid li tigation
where possible and will d is­
cuss with clients from a stand­
point of practicality what to do
In a lawsuit. Really, you get very
lew clients who can afford to
f ight as a matter of 'princ iple.'

" How do you protect yoursel f
and the users of your repeater?
For example, I was involved in a
case. There was an announce­
ment made (about the matter). I
should point out that I was only
involved actually In coorcmat­
ing (the matter). I did not do any
of the OFlng. I played a very
small role in 'it. In actuality, I
provided advice. There was a
wen-known individual whom we
have dec ided to call 'WBJAM.'

VHF/UHF Band Planning,
VOluntary Coord ination, and
Technical Advances seminar"
for the ARRL National conven­
non. we realized that one topic
of extreme importance rarely
covered at these meet ings was
dealing with just such cases 01
ma lic ious interference. I knew
how devoted Joe was to trying
to curb this problem, and how
he was trying to use some of
his expertise to help gu ide
others In this regard .Therefore,
Joe was considered to be an
Ideal speaker on the topic. He
was Invited to take part In the
seminar; the following Is a
transcription of his talk:

" The title of thi s talk Is
'Malicious Interference: What
Can You 001' I would prefer to
tnre my brief statement, 'Now
That You Have the Tiger by the
Tall, What Do You Do?'

" The jammer poses a unique
problem to the VHF user. We
have found through experience
that, in most cases, the FCC or
perhaps other governmental
agenc ies charged with enforc­
ing the various codes will not
proceed in cases of malicious
interference (to amateur com­
mu nication). There are ways of
getting around t his. I would like
to point out a few suggestions
based on the cases I have been
involved with . I got involved
because I don 't know how to
say no. My friends got Involved
and sa id that they needed help.
When you start dealing with
government agencies, taking
statements, and wanting signed
statements, people become
scared.

" The tracking down and OF­
Ing of a jammer I won't go into,
but it does have legal ramtnce­
nons. An incident occurred last
week in los Angeles, on a very,
very popular repeater. An in­
dividual was caught jamming.
A group of men drove up to his
yard. They (the T-hunterS) rang
his door bell ; the door bell
came out over the air. The jam.
m lng Im mediat e ly c eas ed
when the door bell was !\Jng.
Later, the purported jammer
called the repeater owner and
asked hi m to 'call off your
boys.' They had just slashed
the four tires on the jammer's
truck.

"Now, the first reaction that
one m ight have is : 'That' s
good.' Somebody's going to get
his comeuppance. However,
that statement gives rise to
many statements legally. Is the
repeater owner responsible for
the acts of his users? Is an
'associat ion' or c lub that spon­
sors or aids in the upkeep of a
repeater responsible because
someone goes out and slashes

Bi ll Pll$~k WA61TF
24lJ54·C Newhall A"".
NnvfNIII CA 91321

Last month, we left you with
quite a cliff-hanger. We had our
favorite repealer, " WR what­
ever ," as the target 0 1
malic ious Interference by a
known, self-confessed, pub­
licly-identif ied repeater jam­
mer. We had set some ground
rules which stated that no
violent means could be used 10
combat this problem. Also, In
OUf hypothetical case we had
slated thai OUf " good guys"
had tried every method of ob­
taining relief from the situation
through the FCC and other
agencies-to no avail. How
would you handle It?

By the way, for those of you
who might doubt that abuse of
our relay systems can manifest
Iteett to an extent such as
outlined, may I suggest thai
you stop here for a moment and
grab your OCtober 73. In it you
will find a story entitled, " The
Ult imate r -Hunt. ' by Bob
Thornburg WB6,JPI. Read It; it
will tell you quite explic it ly the
length to wh ich a person ap­
parently f illed with hate toward
either a repeater or repeater
li censee will go in an effort to
make this " hate" known. The
article breaks down into dollars
and cents the cost that such
willful , illegal, and malicious in­
terference can have for us. Hev­
ing lived through the days of
what I term " Jambox I," I con­
sider that act and all acts like it
to be a direct assault upon the
Integrity of the amateur service
and each one of us. In the end ,
no matter what method is used
to handle each individual case,
the cost comes out of our own
co llective pockets. Read or
reread " The Ultimate r -Hunt,"
and then continue read ing this
article.

The obvious next question Is,
is there a solution? Is there a
way that amateur radio can rid
itself of those from within who
seek 10 destroy us? Last
month, I inti mated that such a
way mig ht exi st, though I can­
not personally take credit for
developing It.The views you are
about to read are those of an
amateur who is also a very com­
petent attorney. His name Is
Joe Merdler N6AHU. Joe came
up through the ranks, so to
speak, starting with CB radio
and moving up to an Advan ced
Class license within the short
period of a year. Joe is an avid
tow-band Dxer who also enjoys
VHF FM on both 2 meters and
220 MHz.

When we were putting to­
gether the " F i rs t Annual
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The Palomar Engineers R-X Noise Bridge tells you If your antenna Is
resonant or not and , if It is not , whether it Is too long or too short. All this
In one measurement reading . And It works just as well with
ham-band-only receivers as with general coverage equipment because It
gives perfect null readings even when the antenna is not resonant. It gives
resistance and reactance readings on dipoles , inverted Vees, quads,
beams multlband trap dipoles and ver t icals. No stat ion is complete
without thi s up-to-date Instrument.
Why work in the dark? Your SWR meter or your resistance noise bridge
tells you only half the story . Get the Instrument that really works, the
Palomar Engineers R-X Noise Bridge. Use It to check your antennas from 1
to 100 MHz. And use It In your shack to adjust resonant frequencies of
both ser ies and parallel tuned circuits. Works better than a dip meter and
costs a lot less. Send for our free brochure .

R-X Noise Bridge
All p,lomn E"liI1neen procIuc:1I •••
made In U.S.A. Sinee 1965, rnanulllCtur.~

01 Ame'eu, Radio equipment only .

If there Is one place in your stetton where you cannot ri sk uncertain results
It Is in your antenna.

• Learn the truth about your antenna.

• Find its resonant frequency.

• Adjust it to your operating frequency quickly
and easily.

$99. KIT •

$129. WIRED I

. Automatic send & receive: RTTY I
& CW

. Complete hardware and software
package •

• Connects toyour l RS·80 User
Port and the key/headphone
jacks of your rig

. Tenmessage memories··255
char. each

. Keyboardbutter-allows typing
ahead •

. Uses built·inPl L or external TU

. Morse trainer-randomSfetter
words

. Includes hardware, cassette&
manual

•

•

•

I

.-.-.
I ,
• TRS-SO.
I OWNERS I
• Send-Receive •
I RTTY &CW ,I

I

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

The price is $49.95 In the U .S. and Canada. Add $2.00
shipplng f handllng . California residents add sales tax .

Full y guaranteed by the or iginator of the R-X Noise Bridge. ORDER
YOU RS NOW!

Palomar Engineers

• PET version available, 69.95 kit •
99.95 wired•

I Wr;te 0' call 1m delalled bmchu.e I
(r:1 l CR[]nl[] I~HC E)

I P.O. BOll 741 (5) Keyes. CA 95328 I
(209) 634·8888 /661.28~8

•
California residents add 6% tax •
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Lenny Mendel K50VC, as a member 01 the New York City Police
Department 's Elite Emergency Squad. He seems to be saying,
"What do you mean I'm not in the Clipperton log?"

DX
Chuck Stuart N5KC
57 '5M_~DriWl

{hi/tIS TX 75227

Here it Is December already.
and it appears that good old
Saint Nick will be bringing
plenty of exotic OX to the de­
serv ing . 01 course, there is no
need 10 ask if you 've been good
or not. That Just comes natural­
ly with being a DXer. You are
one of the chosen few.

A couple of months back, in
the Octo ber col umn, we laid
out our Ideas and plans for
what we hoped to be able to do
with this co lumn. This Included
a monthly DXer profile, lots of
pictures, stories on the latest
DXpedlt lons, and much more.
Mostly, we want to give you
something we feel has been
missing In the OX columns
presen tly available-a column
with pictures and stories about
the DXers rather than the OX.
Of course, we will continue to
keep you up to date on "what's
happening," but it's the per­
sonal side we're looking for.

To do this, we need your
help . Let us hear from you . Tell
us what we are doing right and
what you feel could be done
better. Send pictures 01 your­
self and your station. Black and
white or color-we can print
either one. Let us know whom
you would like to see in the OX
Profile. We need lots of Input
from the readers. The more
Input we receive, the better job
we can do and the better the
co l umn wi l l be . Merr y
Chris tmas.

OX PROFILE
This month's OX Profile is on

one of the best known and most
popular DXers around, Lenny
Mendel K50VC.

Lenny first became interest­
ed In amateur radio while at­
tending a technical vocational
high school in New York City.
He was fi rst licensed while stili
a Junior in high school In 1945,
but due to the war, he received
no call at that ti me. By the time
Lenny graduated from high
school, he had earned a com­
mercial rad iotelephone license
as well as first and second
class radiotelegraph licenses.
He had also received the ca l l
W20 VC.

After a hitch in the Coast
Guard as a rad io o pera tor
aboard a Coast Guard cutter
and a short tour as a commer­
cial radio operator on a sea­
going tug, Lenny joined the
sales staff of Harr ison Radio in
New York City.

In 1951, Lenny joined the
New York City Police Depart­
ment and became a member of
the Elite Emergency Squad. To­
day this department is known
as SWAT. If there is a better
training ground for the twenty
meter wars, we can't think of
one. In 1971 , he retired, com­
pleting twenty years of service.

1972 was not one of Lenny's
best years. He was sued by fi ve
of his neig hbors for a cool one
mnnon dollars. They not only
claimed TVi, but charged Lenny
with malici ously operating his
radio and causing severe dam­
age to their health from stay ing
awake all night wai ti ng for his

tower to fall on t heir heads. The
case made it all the way to the
New York State Supreme Court
befo re It ended without the
neighbors getting a cent. Lenny
and his wi fe Norma feel that
they never could have made It
through this period in their l ives
without the moral and financial
support provided by their many
friends.

It was during that time that
lenny became good friends
wi th Bud W5WZN and several
other Arkansas DXers. When
the Arkansas OX Association
held a special meeting for
Ahmed AP2AH , Len ny and
Norma decided It would be a
perfect time to vis it Arkansas
and meet some of their many
fri ends in that area. After a
short visi t, during which ti me
they fell in love with Hot
Springs, Lenny and Norma put
their New York house on t he
market and moved to Arkansas.
Lenny does admit, t hough, that
before they signed the papers
on their new home, he set up a
rig in the driveway just to make
sure he could get out okay from
that location. Now there Is a
man who has his priorities
straight.

l enny says that OXlng from
Arkansas is just great. You
have a good shot to Asia and
the Pacific, but it gets a litt le
rough toward Europe. Regard­
less of the conditions, l enny
has earned 5BWAS, 5BOXCC,
Single Band WAZ, and is watt­
ing fo r cards from 601FG and
HZ1 BXl8Z4 to bring his con­
firmed OXCC total to 319
countries.

Lenny's equipment includes
a DrakeT4XC, R4B, and a Henry
2k l inear. Antennas consist of
a KLM e-erement Big Stick on
tw ent y and a Wil so n Duo­
bander for ten and fifteen.

Lenny and his wife Norma, a
native of Wakefield, Mass.,
have three ch ildren. Ken Is a
doctor at Columbia Presbyter­
ian Hospital In New York City.
Ka t hy An n teaches eighth
grade in Humble, Texas, and
the youngest, Jo-Ann, is a
junior at lake Hamilton High
SChool who plans to become a
lawyer. None is interested in
amateur radio.

Lenny is one of the real
gentlemen in a highly competi·
t ive hobby. The next time you
hear K50VC on the air, give him
a call. You'll be glad you did.

OX NOTEBOOK
Nlgeria-5N2NAS

Ron Veelik WA6LTH fo rward·
ed a letter he recent ly received
from Kunle 5N2NAS, secreta ry
of the Nigerian Amateur Radio
Society, exp la ining the present
situati on concerning amateur
radio operation in Nigeria. In
November, Emergency Regula­
t ion Decree No. 24 01 1966 was
lifted. Prior to th is, it was un-

lawful to bring amateur radio
equipment into Nigeria and few
jf any new l icenses were being
issued, espec ial ly to foreign·
ers. Now, with the l ilting 01
Decree No. 24 , it is again possi­
ble for foreigners to obtain op­
erating permission . II you are
interested in operating from
Niger ia, write to Oyekunle
Ajayi, Nigerian Amateur Radio
Society, PO Box 2873, lagos,
Nigeria. Tell them when you are
coming, how long you plan to
be there, and where you will be
staying. If you stay In Apapa or
lagos, you can receive permis­
sion to operate from the cl ub
station, 5N2NAS. Present club
members are 5N2AAJ, 5N2AAE,
5N2AAK, 5N2AAV, 5N2ESH ,
and 5N2NAS. Kunle states that
the NARS members are vitally
interested in WARC '79, and he
feels that we need wen-otscr­
plined radio amateurs around
the world to Just ll y the use of
our old and new frequenc ies.

Sable Island- VOW·211
The ARRL has reIused to ac­

cept contact s with VGW·211 lor
OXCC credit, citi ng DXCC rule
number 6 as the reason. Ru le
number 6 states that " All con­
tacts must be made with ama­
teur stat ions working in the
authorized amateur bands or
with other stations licensed to
work amateurs." The discredit­
ed contacts were made August
8th and 9th. Later con tacts
made whi le the station was
signing VE1MTA are accept­
able.

Thalland-HS1AIV
" Chester" XV5AC from a few

years back has returned to
southeast Asia and Is now sign­
in g H S1A IV. Lo c at ed In
Bangkok, Chester has all the
equipment from XV5AC and
then some. In addition to full
kilowatt amplif iers, he has
stacked ten meter beams,
stacked fifteen meter beams,
two TH6DXXs, and the big Tel­
rex six-element twenty meter
beam. On the lower bands, a
two-element forty meter beam
and phased vertical s on eighty
do the t rick. Chester also
reports room for a 160 meter an­
tenna and plans to do a lot of
operating on the lower bands
this winter. Chester will be
there for a least four years and
has plans for a few rnultl -muttl
contest efforts as soon as he
has the station set up to his
liking and all the bugs worked
out.

Sri Lanka- 4S7
There are presently two nat­

type operation s Involving 4S7
sta tions . 4S7EA meets
WB900U Monday and weones­
day on 14247 at 2330Z. OSL to
WB90QU . 4S7JD meet s

Continut'd on P#ge 14
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MODEL C1000 10Hz to 1GHz MODEL C700 50Hz to 700MHz

• AUTO ZERO BLANKING
• AUTO DECIMAL POINT

• AUTO ZERO BLANKING
• AUTO DECIMAL POINT

Accu racy ... that's the operational key 10 this ru gged ad­
vanced design Model C100a lGHz frequency cou nter ... a
significant achievement from OS!. Th at' s because you get
... •1 PPM 00 to 40°C proport ional oven time base ... Bui ll
in 25D8 preamplif ier with a 6008 adjustable attenuetor . ..
xl0 & x100 audio scaler wh ich yields .01 Hz resolution from
10Hz to 10KHz equ ivalent to 10 sec. & 100 sec.Gate Ti me ...
Selectable .1 & 1 sec. time base and 50 ohms or 1 meg ohm
input impedance .. . Built-in battery charging c ircuit with a
Rapid or Trickle Charge Selector .. . Color keyed h~h quality
push button operation ... All combined in a rugged black
anodized (.125" thick) aluminum cabinet. The model C- l000
reflects DSl's on going dedication to excellence in
instrumentation for the professional service technician,
engineer, or the communication industry.

ALL NEW! All UNPARA LL ELED DSI QUALI TY! The model
C 700 700 MHz frequency counter features . . . .2 PPM
0" to 40° C proportion al oven time base .. . 25db preampli fier
wi th a 60db adjustable attenuator. Built in battery charger
wi th a rap id or trickle charge selector ... Combined in a
rugged (.125" thick) alumi nu m cabinet makes the C700
ideal for the communication industry and profess ional serv­
ice techn ic ian.

3600A OWNERS: Up date your 3600A freq uency cou nter to
a C 700 includes, new back board, .2PPM proportional oven,
25db preampli f ier, rugged .125" thick aluminum cabinet,
order 3600A-700. Unit must be returned to OSI factory fo r
modif ication.

OSI GUARANTEED SPECIFICATIONS FACTORY ASSEMBLED - MADE IN USA- -
Proportional Oven SOH, 7SMHz SOOMHz Number Sl..

Frequency Accuracy Over To To To 01 01 Power
Model Range T~ rature 7SMHz SOOMHz 1GHz Dlalts Dlalts R ulrements Size

C700 50Hz 10 700MHz .2PPM O· to 40·C SOMV 10MV NA 8 .5 Inch 115 VAe-SATT 3"H x 8"W x 6"0
8 to 15VOC

C1000 10Hz to lGHz .1PPM O· to 40°C 20MV lMV :>50MV 9 .5 Inch 115VAC-BATT 4"H x 10"W x 7""0
8 to 15VOC

_ All Units Are Factory Assemb/ed, Tested And Carry A Full 5 Year LIm/tad Warlllnty -
• NO EXTRA COSTS.

FREE Shipping anywhere in U.S.A.
& Canada. All other countries. Add 10%... ......... ... ...............................

: Strongest warranty in the counter field . :
Satisfac tion Guaranteed.

•.............................................
See You r Dealer

OR
Call Toll Free (800) 854-2049 DSI Instruments, Inc.

California Residents, Call Collect (714) 565-8402
VISA . Me • AMERICAN EXPRESS . CHECK . MONEY ORDER . COD

7914 Ronson Road, No. G, San Diego, CA 92111

Model C 700 $299.95
3600A-700 Factory update (3600A only)

Includes Labor & He-Calibration $124.95
Model C 1000 $399.95
Opt. 01 1.3 GHZ (C1000 only) $ 99.95
Opt. 02 .05 PPM 10MHz Double Oven

o? to 50·C Time Base (Cl000 only) $129.95
Opt. 03 20 Hr. rechargeable

Bsttery Pack $ 29.95
AnL 210 Telescopic AntJBNC Adspter $ 9.95







Editor:
&~ Bd., W/12GFE
15 Wirw:/$i;N Dr.
Alro NJ 08004

* = described In last Issue.
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ARRL 160 METER CONTEST
Slar1s: 2200 GMT Friday,

December 1
Ends: 1600 GMT Sunday,

December 3
The annual ARRL 160 Meter

Contest Is open to all amateurs
on CW on ly. Multl-operator
work is permuted and scores
will be listed separately in the
results, but they will not be
eligible for cernucetes.
E.XCHANGE:

RST and ARRL section or
country.
SCORING:

asos with amateurs in an
ARRL section count 2 points;
asos with amateurs not In an
ARRL section are worth 5
points. OX·to-DX asos do not
count. Multiplier is the total
number of ARR L sections (74),
VES, and forei gn count ries
worked.
AWARDS:

Cer1i ficates will be awarded
for section and non·WNE coun­
try high scores. Division high
scores will have their section
award endorsed with an appro­
priate seal.
FORMS:

It Is suggested that contest
forms be obtained from the
ARRL, 225 Main St., Newington
CT 06111. Checksheets are not
required, but a penal ty of 3 ad­
ditional contacts will be made
for each duplicate contact.

These rules were taken from
las t year's contes t. For com-

Bangalore Amateur Rad io
Club, VU2ARC, PO Box 5053,
Bangalore, 560 001 India. There
is no entry lee, and the entry
must be a true copy of the ac­
tual log for the contest period.
Three prIzes wil l be awarded to
the three highest scorers. A
special award will be given by
the Federat ion of Amateur
Radio Societ ies of India. All OX
stations who contact 20 or
more VU2 stations will be
Issued a " Garden City cer-

tacted, for the purpose of
multipliers, the nearest con­
tinent/mainland will be taken
into account. Contacts wIth
mant tme-moblt e or aircrall ·
mobil e stations do not qualify
for OX mult ipli ers. Contact s
wi th other portab le or mobi le
stations coun t as fixed sta­
tl ons.
ENTRIE.S AND A WARDS:

All entries must be pest­
marked no tater than Dec. 31,
1978, and addressed to :

RESULTS
RESULTS OF THE 1978 FRENCH CONTEST

(Listed by call, number of points, and number of aSOs)

CANADA
Al VE3KZ 381030 232

VE2EHF 72896 113
VE2WA 66430 70
VE3BR 21200 53

A3 VE3KZ 516420 349
VE20G 201880 206
VE2AFC 124976 119

TERRE NEUVE
Al V01AW 105480 130
A3 V01AW 5267 25
U.S.A.
Al Wl W1BWS 13108 48

W10PJ 10980 38
W2 Al W2FAS 100036 118

W2GKZ 62243 96
K2PF 12870 39
N2CM 11284 41

A3 F2YSlW2 183084 162
K2PF 360 6

W3 A1 W3ARK 154700 155
W3HDH 51968 91
N3RL 6720 28
W83DBI 360 6

A3 N3RL 5500 25
W3MR 9212 35
WB3DBI 40 2

W4 Al N4NX 138240 144
W84ENI 10528 39
W4YN 9360 36
AA4RR 22854 60
WB4WHE 120 4

A3 N4NX 5000 25
WA4l0F 2381 17

W5 Al K5UR 20898 50
A3 K5RF 1000 10

W8 Al N8BB 82871 108
W8DSO 11780 38
W8VSK 5940 27
WB8WVW 40 2

A3 K8MN 15640 46
WB8TGS 490 7

W9 Al W90A 56154 115
K9WA 14490 49

A3 WA9FZa 34833 69
W9LKI 26789 63
W9TLU 6120 36
W9SS 9090 30

W' A3 WICDC 7364 32

VU2 OX CONTEST-GARDEN
CITY CONTEST

starts: 1200 GMT
Saturday. December 2

Ends: 1159 GMT
Sunday, December 3

The Bangalore ARC and the
Vlswesvarlah Industrial and
Technological Museum Invite
all amateurs to participate in
the contest this year. Onty two
bands are specified, the 20 and
40 meter bands for all contacts,
on CW only! Only one type of.
entry Is pe rmitted , single
operator. A station may be
worked once on each band;
VUs may contact other VUs.
Valid points can be scored by
contacti ng sta tions not In the
contest provided complete RST
exc hanges are ma d e and
logged. VU stations will work the
world and vice versa!
EXCHANG E:

RST and serial aso number
of three digits or more.
SCORING:

Each completed aso counts
one point, with the following
multipliers: Pcwer-cutput
mUltlpliers-l0 Watts and
below = 5; up to 50 Watts = 3;
above 50 Watts = 1. OX multi·
pliers-Asia = 1; Europe, In­
Cluding UK, Afri ca, and Austra­
li a = 2; Nor th and South
America = 3.

Note: For all Islands con-

plete rules, see the November
Issue of aST.

ARRL 160 Meter Contest
Intematlonallsland OX Contest
TOPS CW Contest
VU2 OX Contest
Alexander Volta Rny OX Contest
Telephone Pioneers aso Par1y
EA Contest-Phone
Connecticut aso Party
Flatland Farmer 10·X aso Party
ARRL 10 Meter Contest
EA Contest -CW
HA-DX
SOWP Christmas CW aso Party
HA5-WW
ARRL Straight Key Night
ARRL CD Party-Phone
ARRL CD Party-CW
ARRL VHF Sweepstakes
ARRL Simulated Emergency Test
Classic Radio Exchange
French Contesl-CW
French Contest-PhoneFeb 24·25

Dec 2·4
Dec 3
Dec 9·10

Dec 16-17
Dec 24
Jan 1
Jan 6-7
Jan 13-14

Dec 1·3
Dee 2·3*

Jan 27·28
Jan 28-29
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D IVISI ON OF BR OWNIAN ELECTRONICS CORP.

320 WATER STREET / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574

FEATURES

• High efficiency means low
current drain.

• Broad band design (no tu ning).
• Direct 12 volt DC operation .
• Ind icat or lamps for OnlOff

and FM/SSB .

• Relay switch ing (allows you
to put amplifier in or out of
c ircuit at the flip of a switch) .

• Insert ion loss 01 less than 1dB .
• 90 day limited warranty on

parts and labor .

$ 149.95
169 .9 5
259.95
239.95
16 4 .9 5
159.95
259.95
159.95
179.95
259.95
289.95

WIRED A ND
TESTED PR ICE

,OW
,OW
150W
150W
.ow
6<lW

"OW--BOW
BOW

POWER
OUTPUT

export priceserll .lIghtly h igher.

,OW
2W
, OW
30W
2W
,ow
,OW
, OW
2W
30W
, OW

POWER
INPUT

, ensineerins

CW ·F M ·SS B/AM
CW ·FM·SSB/AM
CW·FM -SSB/AM
CW·FM·SSB/AM
ew·FM·SSB/AM
ew·FM·SSB/AM
ew·FM·SSB/AM
ew·FM·SSB/AM
ew·FM·SSB/AM
ew·FM·SSB/AM
CW·FM·SSB/AM

EMISSION

144 MHz
144 MHz
144 M Hz
144 M Hz
220 MHz
220 MHz
220 MHz
420 MHz
420 MHz
4 20 M Hz
420 MHz

BANDMODEL

BlC 10170
B lC 217 0
ace 10/ 150
BlC 301150
eve 2 / 60
BlO 10 /60
BlO 10/120
BlE 10/40
BlE 2/40
BL E 30/80
BLE 10/80

F .O .8. Bingrn.mton . Pr ices and specl flcetions ere SUbject t o change.



tttlcate." For ORP multipl ier, a
signed sta tement from the
local club's secretary or presr­
dent Is mandatory.The rul ing of
the Contest Committee
(VU2ARClVU2VTN) Is final In any
Instance of doubt.

ALEXANDER VOLTA RTTY OX
CONTEST

Starts: 1200 GMT Saturday,
December 2

Ends: 1200 GMT Sunday,
December 3

Two-way AnY con tacts be­
tween stations of the same
country are nol valid. All 2-way
AnY contacts with stations In
one's own zone will count 2
points; those outside one's
own zone count for points in ac-

cordance with the exchange
points table. All z-wev ATTY
contacts made on 7 MHz are
worth double; those on 3.5 or 28
MHz are worth triple points.
Stations may only be worked
once per band . A multiplier of
one Is given for each country
contacted on each band. Total
score Is total exchange points
times t he t ot al number of
mutttouere ti mes the total
number of OSOs. Italian bonus
points are added last-l 000
points for each IIi SlIT contact
on all bands. Note: Each US,
Canadian , and Aus t ra lian
district will be considered a
separate country! Exchange
consists of message number,
AST, and zone. Use one log per

band. Logs must be received
before Jan. 20, 1979, to qualify
(advisable to use air mail). Send
logs and score sheets to: A. V.
AnY OX Contest Committee,
sse & AnY Club, PO Box 144,
22100 Como, Italy.

This contest is open to SWL
RnYers as well, and the same
rules apply as used for trans­
mitt ing stations; a separate
results table will be made fo r
th ese ent r ies. In addition,
points and positions achieved
in this contest wi l l be valid for
Inclusion In the "World RTTY
Championship" for 1978.

TOPS CW CONTEST
Starts: 1800 GMT

Saturday, December 2

Ends: t800 GMT
Sunday, December 3

General call Is "CO OMF."
Entry classes for slngle-lmultl·
operator. Use the 3.5-t0-3.6
MHz band. Look for USA
Novices between 3.7 and 3.75
MHz_ Use low end of band lor
DX·CWonly!
EXCHANGE:

RST and serial number from
001 .
SCORING:

Conta cts with own country
= 1 point; each call area In
W/K, VElVO, VK, and UA counts
as a separate country. con­
tacts with stations In same
continent count 2 points, other

Continued on page 12

RESULTS
WASEFF 496 Macomb
WDSONM 442 Macomb
WA8TOF 300 SI. Clair
WDSNNM 72 Macomb
K3KXJmS 17,493 6 Cos. Certificate

RESULTS OF THE
W8VSKJm8 3,672 4 Cos.
WB8FEZ 2,349 Genesee Plaque (VHf)

1978 MICHIGAN OSO PARTY WD8L1D ,.4 Lapeer VHF
MICHIGAN RE$UL TS WD8KEO 21 Genesee VHF

(Lis ted by Call, Score and County)
W8PBO 69,040 Macomb Trophy Winner

CWB SCORESK81F 60,080 Livingston Certilicate
K8RO 48,080 Oakland Certificate 1. L'Anse Creuse ARC-266,45O Club Trophy (4th Straight
WB8TRY 36,560 Wayne Certificate 2. Central Mich. Contesters-62,971 Year)
KSKAIS 35,259 Osceola Certificate 3. Sag inaw Valley ARA-36,542
K8DD 33,456 SI. Clair Certificate 4. Central Mich ARC-31,746

WSLAO 31 ,746 Eaton Certificate 5. Sawyer ARA-7,S66
W8JKU 27,744 Oakland
WDBJOF 20,460 Genesee certificate OUT OF STATE RESULTS
NSUM 19,992 Washtenaw Certificate (Listed by State, Call, and Total OSO Points)
WB8SLO 18,312 Macomb CAL. WB6DOR 20 Certificate
WSOGP 17,580 Hillsdale Certificate CONN. W1VH 1,848 Certificate
WDSCON 17,353 Genesee DEl. W3JZA sse Certificate
WB8YWG 17,100 Shiawassee Certificate GA. WB4RUA 2,525 Certificate
NSUMfS 16,632 Wayne ILl. K9BG 5,032 Certificate
WBSMTD 15,OSO Jackson Certificate WB9SMU 3,S61
WDSITV 14,S99 Macomb W90WM 2,7S3
KSSJO 14,6SS Lapeer Certificate K9CW 1,050
WD8LRR 14,460 Genesee K9GL 192
WBSSVI 14,214 Macomb IND. K9NN 6,996 Certllicate
WDSITS 13,9S6 Oakland N9BU 1,029
WB8ZME 13,542 Macomb IOWA WBIUCP 4,026 CertUlcate
K80 T 12,660 Saginaw LA. W5WG 1,881 Certificate
K8KOJ/S 12,250 Oakland MD. W3BHE 6,630 Certificate
WD8ECT 11,440 Wayne W3PYZ 6,400 Certificate
WSETH 9,02O Oakland MINN. WAIOIT 7,912 Certificate
WD8DKM 8,695 Bay MO. WB3JAPII l ,21S Certificate
WD8AAE 7.... Marquette Trophy-UP NEV. W7HI 416 Certificate
KS DAC 6,930 Sag inaw Multl·Op N.J. WB2LBV 5,254 Certificate
WA8VEB 6,650 Oakland N2VA 1,098
N6WW 6,4S0 Macomb WA28YX .6
WDSOVB 6,407 Macomb N.Y. N2RT 4,366 Certificate
WASMAM 5,940 Menominee Multl·Op WA20TC 3,422
N8RW 4,560 Saglnew W2EY 980
WDSOKL 4,532 Bay N.C. WD4BEJ 416 Certificate
WBSZJL 4,176 Macomb N4GF 106
NSHT 3,924 Genesee OH. WD8CGR 2,889 Certlllcate
WBSBNN 3,47S Van Buren Certlllcate K8BBH 2,714
WSHW 3,317 Genesee PA. K3NB 4,433 Cert if icate
NSMK 3,102 Saginaw WA3ZAH 77.
WD81KZ 2,997 Oakland W3FVU 30
WSWVU 2,952 Lenawee Certificate TEX. W5KLB 2,002 Certificate
WBSAUN 2,600 Macomb NSOO 224
WSWVU/S 2,376 Cheboygan Certificate WISC. W89PVI f,771 Certificate
WBSNXN 2,244 Oakland K9GDF 765
WDSOLC .43 Genesee WB9KAR 70
WBSLWS 792 Macomb ONT. VE3DAP S,034 Trophy
KSBWC 595 Saginaw VE3CDK S,OOO Trophy
WSYL 532 Lenawee VE3BR 5,115 Certll icate

' 8
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CT-50 FREQUENCY COUNTER

FREQUENCY COUNTER

'l!lIllSIIIJ IIII1IJff[IIlIIJS

,.PUT

Outstanding
Performance

at an
Incredible

Price

$12.95
15.95
15.95
15.95
12.95
14.95

9.

ACCESSORIES
DC probe, d irect input, general purpose type
High impedance probe. does not load c ircuit
Low pass probe. used when measuring audio
High pass probe, reduces low lreq pickup
VHF nexrcre rubber antenna. BNC connector
Color burst adapter, lor calibration, high accuracy

typically 0.001 ppm accuracy. stability

C 0 60 m
COT

•

SPECIFICATIONS:
Frequency range: 5 Hz to 65 mHz, 600 mHz with C1=-600

Resolution : 10 HZ @ 0.1 sec gate. 1 Hz @ 1 sec gate

Readout: 8 digit. 0.4" high LED, direct readout in mHz

Accuracy: adjustable to 0.5 ppm

Stability: 2.0 ppm over 10 " to 40 ° C. temperature compensated

Inpu t: BNC, 1 megohm/20 pi direct, 50 ohm with CT-600

Overload: 50VAC maximum, all modes

Sensitivity: less than 25 mv to 65 mHz, 50-150 mv to 600 mHz

Power: 110 VAC 5 Watts or 12 VDC @ 400 ma

Size : 6" x 4" x2" . high quality aluminum case, 2 Ibs

ICS: 13 units. all socketed

CHOO: 600 mHz prescaler option. lits inside C1=-50

CB-1 : Color burst adapter. use with color TV for extreme accuracy
and stability. typically 0.001 ppm

OPTIONS:
CB·l option : The CT·50 time base may be locked to an external
Irequency standard. The television networks maintain extremely
accurate atomic based frequency standards to maintain color lint on
TV programs. These standards are typically accurate to one part in 10
to the 12. By locking the C1=-50 to one of these network standards. we
are able to get super accuracy. The CB-l adapter interlaces a standard
color TV receiver to the C1=-50 so that one can take advantage olthe TV
network frequency standards.The CB·l requires connection to a color
television for operation.

DESCRIPTION: The CT-50 is a versatile and precision frequency counter which will measure frequencies to 60 mHz and up
to 600 mHz with the CT-600 option. Large Scale Integration, CMOS circuitry and solid state display technology have
enabled this counter to match performance found in units selling for over three times as much. Low power consumption
(typically 300-400 rna) makes the CT-50 ideal for portable battery operation. Features of the CT-SO include: large 8 digit LED
display, RF shielded all metal case, easy pushbutton operation. automatic decimal point. fully socketed Ie chips and input
protection to 50 volts to insure against accidental bu rnout or overload . And. the best feature of all is the easy assembly.
Clear. step by step instructions guide you to a fin ished unit you can rely on. Use the order blank below or ca ll us di rect and
order yours today!

CT·600 option: The C1=-600 prescaler option enables the C1=-50 counter
to measure frequencies as high as 600 mHz with sensitivity in the 20 to
150 mv range, depend ing upon frequency. Typical sensitivity at 150
mHz is 25 mv The C1=-600 mounts on the same PC board as the CT-50,
no extra boxes or PC boards are required. The scaler utilizes a state 01
the art ECl IC chip and two transistor pre-amplilier, thus eliminating the
need lor external pre-amp devices.

55.00

Box 4072 Rochester NY 14610 (716) 271-6487



A DXer's
Dream Vacation

- try sunny Montserrat

Arrival at the Montserrat airport: Stuart Soko lin W6MJE, left; Ruby Bramble VP2MGB,
center; Alan Adler WB6/PZ, right.

30

Aten Adler WB6JPZ
2500 Granville
Los Angeles CA 90064

I t was another typi cal
pileup o n twenty meters:

lots o f sta t ions b la sting

away at the rare one, hop­
ing fo r that a ll-importa nt
signa l report which sig-

niftes another successf ul
t ry . But th is t ime we were
at the other end and the
hundreds of calls were for
us. All we could do after it
was over was grin at each
other at the thrill of for
o nce being t he sought­
a fte r i n stead of the
seeke rs. We were, for eight
days, VP2MJE. We had
been lifted out of the
anonym ity of o ur previous
existence as Alan Adle r
WBbJPZ and Stuart Soko­
li n W6MJE. For once in our
ca reers as ham radio op­
e rators, we were OX.

The idea for ou r expedi­
tion reall y sta rted more as
a dream or wish rather than
a ca refully planned and
we ll thou ght -out ex pe­
d iti on . Afte r suffe ring
through numerous OX pile­
ups, we started daydream­
ing about how nice it
would be to go on a OX­
pedition o urse lves. lack­
ing tremendous financia l
resources and a great deal
o f time, we resigned our­
selves to more d aydream-



Mountain view on the wa y to Pl ymouth, showing typical scenery o f the is/and.

Operating position. Alan Adler, ten. and Stuart Sokolin, right.

wa iting at t he ai rport to
help us through customs.

We se t out from l o s
Angeles o n September 23,
leaving for New York at
10:00 pm l o s Angeles ti me .
Upon arr iva l at Kennedy
Interna t ional Airport, we
had to wai t six hours for

com ing trip . Firs t, a letter
wa s se nt to o ne o f the hams
on Montse rrat to obtain a
licen se. He re we were
helped by Ruby Bramble
VP2MGB. She was able to
apply for our license unde r
sta nda rd reciproca l agree­
m en t s , a nd wou ld be

and a rra nged fo r us to stay
in the house from Septem­
ber 24, 1977, to October 2,
1977. The rent was very rea­
sonable, well be low that of
a s im ila r stay in the lo ca l
hotel. O nce the reserva­
tions were finalized, we se t
ou t to o rgan ize our fort h-

ing. We still hoped one day
to strike out o n a trip to
some exot ic OX location
- poss ib ly some isl and .
O u r o p po rt u n ity ca me
sooner tha n we expected .

A small ad in the back o f
a ha m period ical told of a
house which was ava ilab le
fo r rent comp le te w ith
tower, q uad , and linea r
amplifier. The house was
loca ted on a small obscu re
is land in t he Caribbean ,
British West Ind ies. The
is land was Montserra t, of
whic h we knew absol utely
no t hing . Everybody we
asked about the island also
knew not hing abo ut its
location o r geog rap hica l
layout. Be ing int rigued by
t he mystery su rroun d ing
the island, we began to in­
vestigate the possibility
that this m ight be a p lace
for our first exped it ion. We
inq uired further about how
to get to the island and
w he re it wa s a ctu ally
loca ted . Travel agencie s
were no hel p a nd we had to
do the research on o ur
own. After ca llin g nu­
merous airlines, we finally
found a way to get down to
the island, whi ch involved
the use of three sepa ra te
flight s . After c a re f u l
research, we decided that
thi s was the o ppo rtunity
fo r which we had been
sea rc hing. Both Stu and I
could affo rd the trip to the
is land, and we would be
able to o pera te without the
hassle of taking a long an
antenna sys tem o r linear.
The prob lem of a rig was
solved by us ing my FT­
101 B, an excellent rig for
traveli ng. We decided that
this was the place to try o ur
hand at be ing Dxped t­
tioners.

Imm ediate ly we wro te
to t he owne r of the house
to inqui re abou t the avail­
ability and cost of renta l
and the p rocedu re fo r ob­
tai ning a lice nse . W e
rece ived a detai led repl y
fr om Do c Bev e rs t ei n
VP2MZ, who was delighted
with ou r inte rest in
operating from the island
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of the bedrooms, which
had an unobstructed view
of t he ocean. The house
was o n a hill ove rlooking
the ocean, and the trade
winds from the Cari bbean
kept the whole house cool.
Both Stu and 1 were over­
whelmed by our surround­
ings. Seeing it a ll, we decid­
ed that life as a DXer might
not be so bad after all .

Eager to set up, we piled
the eq uipment onto a table
and sta rted to hook up the
maze of wires necessary
for o u r o perat ion. O u r
equ ipment consis ted of my
Yaesu FT-101 B transceiver,
t he FY-101B exte rnal vfo,
t he 58-200 linear am pl ifie r,
and our portable cassette
re corder . Ou r an te nna s
were a Hv-Cain quad on a
70-foot tower and sloping
di p o les fo r 80 a nd 40
meters. We had a first-ra te
is la nd se tup.

After a n hour of se tti ng
up equipment and fix ing the
slop ing dipoles, knocked
over by a recent tropical
storm, we were ready to
make our appea rance o n
the ai r. In o rder to genera te
m axim um ex posu re, we
sta rted o n 20 meters with
the quad pointed toward
the United States. The
response was as to und ing.
Within seconds of start ing
opera tions , we had a tre­
mendous pileup of state­
side hams. To be on the
other end of a pileu p th is
size was the most exc iting
ham radio o perat ion that
e ither Stu o r I had ever ex­
perienced. It was instant
popularityl - and qu ite dif­
fe rent t ha n being ju st
anot her Ca lifo rnia stat ion.
Fortunate ly, both of us had
p la nned . months in ad­
vance, the tec hniques we
wou ld use in hand ling large
pileups, and soon we were
h andlin g th e calle rs
smoo thly a nd quickl y.

I n ord er t o a s sur e
eve ry bo dy a n e q u a l
chance of contact ing us,
we decided to keep the ex­
changes to a minimum. For
exam ple. du ring our heavi-

W6MJE: Stuart Sokolin
WB6JPZ: Alan Adler

ho les. ruts , and ot he r
obstacles such as st ray
cows. The house itself was
isol a ted and surrounded by
thick undergrowth topped
with be aut ifu l f lowe rs,
making a very picturesque
scene. The inside of the
house was very nice, with a
separate living roo m, kitch­
enette, and two bed rooms.
The ham station was in one

73's
Stu & AI

BRITISH WEST INDIES

serrat. Fifteen minutes
later, we stumbled off the
plane. clutching our equip­
ment , and he ade d fo r
customs. W e encountered
li tt le d iff icu lty at t he
cu stoms office once Ruby
presented the officer with
our Montserrat amateur
license.

Our route to the house
was short, but strewn with

Sample Montserrat QSL card.

EQUIP: FT101B-SB2QO-2EL QUAD - SLOPER

MONTH DAY YEAR GMT RST BAND
SEPT. 3.5 - 7
OCT. 1977 14 -21 -28

QSL VIA W6EL

QSO WITH

2 WAY SSB-CW

View of operating area. Equipment shown: Yaesu FT-1018, FV-l018, and Heath 58-200
linear.

MONTSERRAT

our connecting fl ight to
Antigua. After arriving in
Ant igua on a very hot and
humid afte rnoo n, we had
to wait another four hours
fo r our fl ight to M ontser­
rat. On our last flight, we
c rowded into a hot,
steamy . ancie nt DC-3
somewhat reminiscent of a
Mexican bus ride. and took
off (thankfully) for Mont-
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This is a view of the town square in Plymouth.

est pileups we would on ly
ask for ca llsig n and signal
repo rt. We would not stand
by fo r anyone's friends at
any time, so as to be fair to
all ha ms, and we would not
use lists of any kind when
dealing with the pileups. In
o rde r to give a reas of
poo rer propagatio n a
chance, we took period ic
standbys to li ste n for the
weaker stat ions. The over­
all operating manne rs of
the states ide stations in
pileups were quite com­
mendab le. We had very lit­
tle deliberate interfe rence.
The ham s would stand by
while we were in contact
wit h each station, and
there was very littl e ta il­
ending. When we asked fo r
standbys to the areas with
poorer propagation, we got
good cooperat ion and min­
imum QRM. Score an " ex­
cel le nt" for American
amateurs in our pileups.

The Eu ropea n pileu ps
were much ha rde r to con­
trol. The European hams
usually did not stand by
while we contacted a sta­
t ion, and the inte rfere nce
was much greater. These
reactions may have been a
result of the la nguage ba r­
rier o r of a lack of ex­
perience in large pileups.
Still, we had many good
contacts into the European
area.

After our hect ic opening
night of opera t ion, we
f ina lly realized that we
would need some supp lies
if we we re going to surv ive
a week on the island, so we
set out o n a m ini-ex­
pedit ion into Plymouth,
the one and only town on
the island. We piled into
our smal l taxi and raced
over mou ntaino us roads
past bea utiful hills and
lush green va lleys to the
main market. Driving in
Montserrat is a real ex·
pe rience in surviva l. Fi rst,
they drive on the oppos ite
side of the road, as in
England. Second, the roads
are nar row a nd rugged,
with lots of blind curves

and thousa nd-foo t drop­
ofts . Third, everyone drives '
as if he we re t rying to win
the Monaco Grand Prix. It's
ve ry exciting to see if you
can make it to town and
back withou t an accident
with another dr iver or with
one of the many la rge cows
wande ring about. Planning
on a long siege at the radio ,
we stockpi led such neces­
sities as cases of soft drinks
(at an amaz ingly low 10lt:
per bottle), packs of candy
bars, eggs, He ineke n beers,
and other essentia l foods
needed fo r good hea lth .
After loading the car with
munch ies, we dec ided to
wa lk around town and do
some sightseeing. The
village was very quai nt and
all the people were quite
friend ly . Upon our return
to the house, we decided to
see if there was any activ i­
ty yet on 15 or 10 meters.

Th e pileups on 20
mete rs seemed li ke a
picnic compared to the
re spo nse we got on 15
meters . We were inu n­
dated with calls from a ll
a reas of the United
States as we ll as Canada,
an d wit h a n e q ual
number of calls from the
Eu ropean stations . We

ha d no idea where to
po int the quad first ,
since wherever we a imed
the anten na we were bar­
raged with calls. Stu and
I took tu rns operating
an d logging, t rying to
wo rk as many stations as
poss ib le, but we cou ld
no t hand le a ll of the
response.

We finally had to reluc­
ta nt ly leave 15 meters to
ta ke advantage of a n
opening on 10 meters. I
thi nk half of the world
followed us to 10 meters.
If you think 10 meters is a
dead band, just liste n to
a OX station give one CQ.
I be lieve we attracted
every ham wit hin 6,000
miles. We we re work ing
stations at t he ra te of
three pe r min ute until a
sudden power failure on
the is land took us off the
air. After the power had
bee n re stored, we checked
the band b ut found
that the propagation had
gone down conside rab ly.
Taking a quick count of
our brief 10 mete r debut,
we found that we had
contacted over 200 sta­
tions in about one hou r.
We had a lso contacted
over 300 stations on 15

fo r our first tryon that
band.

Almost collapsing from
exhaust ion, we stumbled
out to our patio overlook­
ing the Ca ribbean and
revived our sp irits with
several cold drinks from
ou r spacious, well-stocked
refrigerato r. The life of a
DXer can tru ly be gruel ing,
we thought, as we relaxed
on the front porch, enjoy­
ing the cool t rade winds.
Then, gathe ring courage,
we went back into the
shack and looked at the log
to see how many extra QSl
cards we would have to fil l
out fo r our mome nt of
g lo ry . Sobered by the
thought of increased writ­
ing, we decided to concen­
trate on our two expedition
goa ls : f irst, to obtai n
e noug h count r ies for
DXCC; second, to work all
states.

Shun ning massive pile­
ups for the moment, no
matter how ego-grat ifying,
we exe rted a ll our efforts
towa rd obtaining a max­
imum country tota l. We
tried 40 meters fo r night­
time OX, but found the
ba nd clu ttered by broad­
cast stations, mak ing com­
munica tions impossible .
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View o f 70-foot tower and H y·Cain quad. This was shot on
the approach to the house.

• •

O ur 80 meter nighttime
operation pro ved much
more successful and we
were able to work several
o f the European countries.
We were a lso ab le to spend
som e time in the Russian
port ion o f the 80 meter
band, work ing m any of the
Ru ssian st a t io ns w h ic h
cou ld not come up to the
regu lar OX area o f the
band. D uring the d aytime
we co ncent rated primar il y
o n 15 and 10 meters, get­
t ing excel lent propagatio n
in to the M ideast , As ia, and
O cea nia . l o ngpath to
these a reas was a lso Qu ite
effective and was the only
way we we re able to con­
tact stations in the Asian
zones .

Being able to operate in
the fore ign band, a priv­
ilege denied to us in the
United States, helped im­
mensel y in contac t ing new
countries. We were able to
avoid much of the Q RM
and conges t io n o f t he
American band and were
a lso ab le to co ntac t sta­
tions wh ich operate pri­
maril y in the foreign band ,
Spli t operation a lso was
made more eff icient by o ur
ability to listen in t he OX
po rtio n of the Ameri can
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band but transmit be low
the band edge. Operating
in thi s po rtion of the band
was an experie nce we real­
ly miss. now that we are
back in the United States.

We were surprised to
fin d tha t, at the end. when
all was tota lled, we had not
on ly met o ur goal of 100
count ries, but had exceed­
ed it by a large margin . The
total co untry cou nt fin ­
ished at 143 worked, in­
cl ud ing a ll cont ine nts . We
had a lso o bta ined contacts
with a ll 50 states. the most
di fficult be ing Al aska and
t he last b ein g So uth
Dakota. lest anyone thin k
that all we did was hunt fo r
spe cific states and co un­
tries, let me add t ha t in our
eight days of operation. we
contacted more than 3.300
sta tions.

Afte r e igh t da y s o f
o pera t ion. we reluctantl y
pack ed for o ur trip back to
Califo rnia . We were sad to
leave the is land. Though
we would not m iss the
giant bugs that attacked us
eve ry night, nor the suga r
ants that competed with us
for food, we would miss
the beau tifu l weather. the
fr iend ly peop le, the help

and support of local hams.
a nd, mo st of a ll . the
notoriety of being a
so ught-afte r OX sta t io n.
We were about t o be
transf ormed back from
pileup-m ak ers into pi leup­
seekers. Stu and I were
ready to stay indefinitely,
but we had no c hoice
b e cause the hou se no
longer belonged to us. A
new occupant was eagerly
waiting for us to leave so
that he could taste the ac­
tion that we had enjoyed .
The weather wa s perfect as
we left fo r Antigua to meet
our connecti ng fl ight back
to New York.

As luck wou ld have it,
we arrived in Antigua just
in t ime to watch o ur con­
necting flight take off for
New Yo rk, which sta rted
off a whole cha in of missed
flights. so we had plenty o f
ti me to sit a rou nd ai rports
a nd reflect o n the ex­
periences of o ur first ex­
pedition . We listened qu ite
a b it to cassette ta pes that
we made o f our operation
a nd e njoyed reliving the
p ileups . Both of us agreed
that it was well worth the
trip to Montserrat to under­
stand first-hand the work­
ings o f a Dxpedit ion . The
expe rie nce gained on the
re ceiving end of a big
pileup is invaluab le . It
helps one's discipl ine in
o pera t ing procedures, and
it makes o ne apprec ia te
t he d ifficult time that OX
stat ions have in so rt ing out
t he numero us ca lls whic h
seem to blend into o ne
continuo us buzz.

When we arrived back in
l os An ge les, ou r QSl
manager. Sheldon Shallon
W6El, presen ted us with
the fir st of a number of
la rge shopping bags full of
QSl cards. After looking
th rough hundreds o f ca rds
sent fo r our VP2M JEopera­
tion. we have learned what
will exped ite a return ca rd
and what will slow a ca rd
down, For example. it is
surprisi ng the number of
peop le who send card s

with local time indicated .
instead of the univera lly
accepted GMT. A OX sta­
tion, which has no idea of
what COST o r MO ST
means, will simpl y throw
away a card not in GMT,
a nd the poor ham who
worked so hard in that
pileup will never get his
ca rd. We've received cards
which have been an hou r or
more off of the co rrect
time. and so me have come
thro ugh with , no time in­
d icated at a ll. Also. people
who send ca rds to a QSl
man age r with no SASE . ex­
pec t ing to get a ca rd back
immediately. will be lucky
to get a card back through
the bu reau in a year. if at
all. Some cards came with
the wrong date. and with a
log conta ining 3.300 co n­
tacts. it is impo ssible to
spend time look ing for tha t
contact. Above a ll, make
sure that every OX card
you send is in GMT with
the correc t da te and time.
and is le g ib ly w ritte n .
luckil y. however. most of
the cards se nt to us were
done properly. so we were
able to locate them qui ck­
ly in the log a nd se nd them
o ut in a reasonab le period
of t ime.

Both Stu and I have
agreed that the expense
and time involved in an ex­
pedition suc h as ours is
well worth it. and we feel
that any ham who ha s the
opportunity to go on an ex­
ped ition should not hes­
itate. O ne need not go to
the rare st spots o f t he
world to e njoy t he excite­
men t of be ing a OX station.
We were neither t he first
nor the last of t he sta t io ns
visiting Montserrat, bu t
every ham who has been
there has en joyed the ex­
citement o f being on the
othe r end of the pileups
and the re is plenty of ac­
tion on al l bands. Other
isl a nds co u ld offe r the
same opportun ities , OX­
peditionlng is a unique ex­
perience which can be ap­
preciated onl y by tho se
who have tried it. .
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D.L. Dobbs K8NQN
66 /2 PleasQnt Street
CincinnQti OH 45227

Close Encounters
- the eyes of Texans are upon them

Something strange was
m o v in g up there !

Across the gli tte ring star
field s of a moonl ess Texas
nigh t it c re pt. a sma ll
o ra nge light. pul satin g
s l ig ht ly a n d g ro w in g
br igh t er . Ab ru p t ly . i t
changed direction. Red­
dish now, it proceeded at
right angles to its form er
course, away from the
smudge of li ght on the
horizon that marked a dis­
tant city.

A fl i gh t co n t r o l le r
hunched intentl y over his
rad arscope. Its eerie glow
illuminated an express ion
of amazed disbelief. A
silent whistle escaped fro m
his pursed lips. An 80 0 t urn
at 16,000 mph and ou t of
ran ge a lready? lnvoluntan­
lv . his th roa t mu scl e s
tensed to speak to the pilot
of the only plane on the
scope, then rel axed . Who
wou ld be lieve him? Prob­
ably an equipme nt
malfunction, he thought.
Yet stories told by old­
timers, stories at which he
had scoffed, began to filte r
into his mind .

Much lower now, the ob­
ject skimmed slowly over
an area of ro ugh te rrai n. A
lone ca r probed the da rk
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county road with high
beams. Neari ng the crest of
a hill, it switched to low as
a glare showed someone
was coming. The beer net
o n 34/94 was pleasan t com­
pany. Suddenly there was
only dead silence . Worse
ye t, the engine a nd
headlights had quit at the
sa me moment!

Too busy braking to
question the sou rce, the
driver was than kfu l for the
light as he brought the car
to a stop on the be rm. But
now the approaching blaze
looked like a jet-propell ed
magnesium fla re . Just as it
seemed that it must smas h
ri ght into the car, it was up
and over a nd off in to the
sky be hi nd. And a ham sat
q uietly, shaki ng for five
minute s before reali z ing
that the engine was run­
ning, the headlights were
on, a nd the repeater was
chatte ri ng away as though
nothi ng had hap pe ne d .
"What was that?" was still
his o nly thought.

At t hat mo ment, not fa r
away, as it had a ll day,
every day fo r mon ths, a
unique laboratory waited
to answer that q uestion .
Nea r the very limit of thei r
se ns it ivity, re cord ing in­
st ruments deviated slight ly

from the norms of t heir
tire less mo nitor ing. Inside
a low buil d ing, pale by
starlight against the dark
hillside, electrons surged
thro ugh microcircui try. A
minicomputer swif t ly ex­
ecuted its intr icate se ries
o f comma nds. An ala rm
shri lled, a lerting duty per­
sonnel. Qu ickly all posts
were manned , and t he
so ph ist ica ted technology
of the on ly known sc ien­
tific faci lity in the world
dedicated so lely to UFO
re se arch was rea dy for
what might come.

Still adjusting headsets,
obse rve rs manning th ree
pho to theodoli tes at widely
separa ted locat ions on the
400-ac re site scanned the
stars for one that moved,
waiti ng fo r inst ruc tions .
They were not lo ng in com­
ing. "Magnet ic anomaly,
270 degrees, inc reasing in
inte nsity. Stand by." Inside
the laboratory, the di rector
stud ied the end less white
tongue of paper extruding
slowly from the c ha rt
recorder. Eight fine lines
were be ing penned on it,
measu ring the output of
va rious sensors. Periodic
blips indicated time signals
bei ng rece ived on 60 kHz
from WWV B. Two of the

channe ls were now show­
ing deviation well above
the ir baseli nes. Attention
shi fted expec ta nt ly to the
colo r video terminal.

From high atop a tower
ri sing into the da rkness
above a nearby build ing,
powerful radar pulses we re
sweep ing a 12-mile rad ius.
For severa l rota tions there
wa s no unusu al return.
Then, " Rada r lock-on !" As
coordinates of the UFO
were re layed to the field
obse rvers, excited c rie s
doubled in the headsets.
"Got it ! O range lent icu lar
object, moving in fast. "

Al l t h ree photo-
th e od o lite s we re no w
track ing the ob ject. Each
ope rator concentrated on
keeping the image of the
UFO centered on an il­
luminated spot in his aim­
ing scope, while shaft en­
coders o n the pan-and-tilt
he ads of the telescopic
came ras were feeding
coordinates into the com­
puter. At the same time
photog raphic eviden ce
was bei ng collected, data
sampled from each of the
three locations every few
seconds was being pro­
cessed into a video display .
The UFO's path was seen
super imposed over an im-
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Photo A. Laser beam made visible by water vapor refraction pierces the night from the UFO light-pulse experiment ap­
paratus at the Laboratory for Instrumented UFO Research near Austin, Texas. Capable o f transm itt ing up to 2.5 million
bits of response-test data per second, this red-light laser device can also be used to measure UFO distance and test the
hypothes is that light beams may be bent in the vicinity of some UFOs.

age of the area beneat h it.
Act ua l distance read in gs
were be ing pr inted out for
permanent record.

Busy as it was, t hough,
the compute r was also per­
form ing a number of other
vita l fu nct io ns . As the
v id icon operato r focused
on the app roach ing UFO, it
measured th e arc subtend­
ed by t he image a nd com­
puted the siz e of t he ob­
ject. It also com puted the
v isib ili ty radius o f t he ob­
ject, and ret rieved the
names and phone numbers
of A RGUS volunteers who
shou ld be able to see it.
Several telep hone li nes
were be ing pulsed w ith t he
dual tones so f am il iar to

autopatch u se r s, a nd
s leepy voices beg a n
answering phones shri lling
on bedsid e stands m iles
aw ay. As each answered,
the n am e and p hone
number was printed ou t
and t he volun teer heard,
" This is a n Operat io n
ARGUS alert! Please do as
you were instruc ted ."

Sudden ly wide awake,
the observers hasti ly
pulled o n clothes, jammed
f e e t i n t o s h o e s, a nd
grabbed bi nocu lars and
cameras on t he run. This
night they were not to be
disappoi nted. He re was
UFO event-shar ing o n a
silver platter, in contrast to
the ordea ls suffered by

ou r f r iends in "C los e En­
counte rs" o n t he si lver
screen.

Unl ike the movie, the
scenario we have imagined
is ha rd ly f antasy. Thi s
laboratory actua lly ex ists.
At th is ve ry m om ent ,
w hateve r the t ime, i t s
eq u ipment is sca nning the
sky, wa it ing fo r t he real
th ing to happen. This is
w he re hi story m ay b e
m ad e - Pro j ec t St a r li gh t
Internati o nal. or PSI.

I n t he r a ttl e sn a k e­
infested hi l l country no rth­
west of Austin, Texas, ac­
cessib le only by four-w heel
d rive, l ies the 40o-acre site
of t he Laboratory fo r ln­
strumented U FO Research,

a faci l i ty unique in the
world . A t this remote loca­
tion, field research is con­
ducted for Project St ar l igh t
Internat ional , a research
div ision of the Association
fo r the Unders tand ing of
Man, which is a nonprofit
educat io nal organization
ba sed in Austin . PSI 's pur­
po se? To do cument scien­
tifi call y and irrefutably the
existence of U FOs. Ray
St a n f o rd, founder and
managing director, is an
acknow led ged expert in
the field o f U FO research .
Aut hor o f Socorro " Saucer"
in a Pentagon Pantry, he
conducted a fasci nat ing
and well-documented in­
vest igat ion of the Soco rro,
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Photo B. PSI's Operation ARCUS radar and radio-frequency monitoring laboratory. With
a radius of 12 miles, this radar unit will provide UFO distance data for Operation
ARCUS, a computer-centered tracking system of highly sophisticated design covering
a range of 472 square miles.

New Mexico, landing of
Apr il 24, 1964. According
to Stanford, there is no
known resea rch faci lity in
the wo rld dedicated to
UFO investigat ion which
even approaches the so­
phistication and capability
of PSI.

This high-powe red re-
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search effort is di rected by
a professiona l astronomer,
Dr. Danie l H. Ha rris, Ph.D. ,
from the University of
Arizona . Dr. Harris, some­
thing of a modern pioneer,
is the first scientist to ac­
cept a full-time pa id posi­
tion in UFO research. Right
now, final touches are be-

ing completed on the most
sophisticated of the equip­
ment, and the laboratory
wi ll be ful ly operational.
Much of the equipment is
a lready scanning Texas
skies twenty-four hours a
day. And a most impressive
a rray of scientific goodies
it is indeed.

What are t he pros pects
for irre fu ta bly docu me nt­
ing a c lose en coun ter?
M u ch b et t er t ha n you
might thi nk, as witness the
p hotog rap hs showing only
one o f seve r a l U FOs
obse rved at the site. But
wou ld n' t it be bette r to go
to the UFO s ra the r t ha n
hope they ap pea r a t one
lo ca ti o n? Ac tua lly, t hat
was the h is t or ic al a p­
proach. During the green
fi reba ll ep isode in the
late '40s and ea rly '50s,
teams of investigato rs for
Project Twinkle rushed
from one a rea to anot her
where stghtings were being
reported. Inva riably, they
a rrived too late to see
anything. The UFOs, it
seems, d idn't wa it aro und
fo r t he m. PS I dec ided t ha t
it wou ld be more produc­
t ive to esta bl ish a perrna­
n en t l a b o r a t or y w ith
sophisticated eq u ipmen t
and man it a rou nd the
clock, seven days a week.
The other option is still
open, however. A vital core
of instrume nts c a n b e
transported on short no t ice
by fou r-whee l-drive van to
any loca tion where it migh t
be needed .

Unti l now, most UFO
research has been anec­
dota l. Witnesses of past
events could be inte r­
viewed and second- or
third-ha nd inform a tion
could be corre lated. Infre­
quent ly, a f or tu it o u s
amateu r p hoto g rap h,
usually of very poor qua li­
ty, might tu rn u p . O r
pe rhaps a bit of soi l from a
p urported la nd in g site
could be secu red fo r
analysis . Im mense effort
went into ana lyz ing and
rehashing data of th is kind,
and the re is a lo t of it.
UFOCAT, the computer­
ized files associated with
the Cente r for UFO
Studies, now contains over
60,000 close encounte rs.
And Ted Bloecher has in­
dexed over 1 500 close en­
counters of t he th ird kind,
in which contact with en­
tities was r e p or t e d .



Table 2. MUFON amateur radio SSB nets-weekly.

lo c ate d U FO S ig ht ings,
a nd we have illustra ted
how it might work in prac­
tice. But there is a lot more
to scienti fic UFOlogy than
this .

UFOs have been re­
ported to cause magnetic,
radio-f reque ncy , elec­
t rostatic, and gravitationa l
effects , as well as
temperatu re changes ,
barometric distu rba nces,
and sounds. PSI's auto­
matic recording equip­
ment therefore includes
three magnetometers and a
gravimeter, as well as a
microbarometer. an elec­
trometer, and a sky camera
activated by magnetom­
eter deviations . An am­
bient microphone records
voice input and audio ef­
fects , while a highly-direc­
tional microphone can
ha ndle distant sou nds. The
eight-c ha nnel, senso r­
activated cha rt recorder
disp lays low-freque ncy
data up to 150 Hz cor­
related with universa l t ime
f rom WWY B. Radio­
freq ue ncy scanne rs a nd
re c or d er s al s o in c o r­
porat ing UTC inpu t cove r
the rest of the spect ru m.

A com p ute r-inte rfaced
magnetometer sys te m has
been com p leted whic h will
process fie ld-effect data .
New ly-desig ned senso rs
wit h 6Q- Hz fil ters respond
up to 700 Hz an d are
oriented in three d imen­
sions . Thus a t h ree­
dimensiona l video mode l
of the mag ne tic fie ld
around a UFO can be
disp layed, showing each
component in a d ifferent
color. Pu lsations or
changes in light emitted by
a UFO can be monitored
by an electronic system
utilizing solid-state sensors
having a bandwidth of 10

Table 1. Maior UFO research organizations.

James lorenzen, Director
Aerial Phenomena Research Organization (APRO)
3910 East Klemdale Road
Tucson AZ 85712
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modu la tab le Uconix 605M
heli um-neon lase r has been
installed which can
transmit voice. code, or
t el e vi si on sig na ls. Any
m odulated light respo nse
whi ch a UFO might make
to the laser s igna ls can be
detected as sound o r as a
TV image .

Ra d io tr an s m is s io n s
othe r t han noi se have not
been reported from UFOs.
Disruption of rad io trans­
m ission and rece ption, on
the ot her ha nd, is freq uent­
ly reported . This is why
laser light ra the r than rf
was c hosen for a com­
municat io n experiment .
Acco rding to many
repo rts, what appear to be
coherent light beams of
va rious colors have been
projected from UFOs. And
searchlight beams d irected
at UFOs have been seen to
bend sharply, due perhaps

EST
0600
ooסס

UTe
1200
1300

MHz
7.237
3.975

Ray Stanford, Managing Director
Project Starlight Internat iona l (PSI)
PO Box 5310
Aust in TX 78763

Dr. Dennis W. Hauck, Director
International UFO Reg ist ry (IUFOR)
PO Box 1()0.4
Hammond IN 46325

Dr. J . Allen Hynek, Director
Center for UFO Studies (CUFOSI
924 Chicago Avenue
Evanston 1160202

Walter Andrus, Director
Mutual UFO Net work (MUFON)
103 Oldtowne Road
Seguin TX 78155

William Spaulding, Director
Ground Saucer Watch (GSW)
13238 North 7th Drive
Phoenix AZ 85029

M Hz .
OZMA and CYCLOPS

a re st ra nge-sou nding
names for serious pro jec ts
funded by the U.S. govern­
ment to sea rc h for in­
t elli gen t life in space.
Po ssible com m unica tio ns
from se lected stars have
bee n m on it o re d . SET I,
Search fo r Intell igent Life,
is an o ngoi ng NASA project
w hic h is deve loping
des igns for a very large
system of anten nas and
computers for the purpose
of contacti ng extrater­
restr ia l life . Since NASA
scientists are conv inced of
the importance of such
endeavors, PS I ha s no t
neglected this aspect of
UFO resea rch , Are UFO in-­
telligences, if they exist,
capable of or interested in
exchanging intelligent
communication? To en­
swe r this question, a

BAND
40
75

DAY
Saturday
Saturday

However, t here was no way
to study UFOs di rectly and
scientifically. like the
weather, lo ts of people
talked about UFOs, but
nobody did anything about
them - except for the
milita ry, which was busy
trying to shoot them down,

Scientific voices have
cried in the wilderness
almost from the beginning
of the modern UFO era in
World War II , urging
serious investiga t ion. Back
in 1968, the House Com­
mittee on Science and
Astronautics held a hearing
on UFOs. Dr . Garry C.
Henderson, then project
leader on the lunar surface
g ra v i me te r/surveyi ng
syste m, proposed an im­
plemented plan to acquire
hard facts about the ex­
istence and nature of
UFOs. He even detailed the
instruments whic h shou ld
be used . And Ca rl Sagan,
an astronomer who is as
outspoken an advocate of
the well-inhabited universe
theory as he is a skeptic
about UFOs, has sa id that
anyone rea lly interested in
the supposed phenomenon
shou ld use high-qua lity in­
strumen tation to pro be its
nature. Fina lly, someone is
do ing just that!

PSI is equipped to study
a broad range of phys ica l
effects which might be
associated with UFOs .
Their objective is to gather
a maximum range of ha rd
data and to disseminate
this information quick ly to
members of the scientific
c o m m u nity . At a local
level , larger numbers of
people, probably incl ud ing
some hams, will be able to
share in UFO events through
Operation ARGUS.

The Greeks, as usual ,
had a word for it. Argus
was a cha racte r in Greek
mythology who had eyes
all over his body to make
him a good watchman. At
the Laboratory for In ­
strumented UFO Research,
ARGUS stands for Auto­
mated Ringup on Ceo-
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Photo C. An early protot ype program displa y on Operation ARG US 's color video ter­
minal, showing simulated UFO tracking over a computerized topographic map. Track ing
and laboratory instrument data is automatically displa yed below the map.

to some field effect or
variations in atmospheric
density . These are phe­
nomena wort hy of in ­
vestigation fo r whic h the
laser equipment cou ld be
used . In ad d it io n, th e
system can be adapted to
determine the distance of
an object with ext reme ac­
cu ra cy using reflected
laser light .

As you might expect ,
photographic documenta­
tion is an important aspe ct
of the laboratory program.
UFOs within range will
find that they are captured
on 35mm moving picture
film . A Super-8mm sound
mov ie camera with a
1-t0-12 ratio zoom lens is
al so available . From
var ious sta tio ns at the site,
three automatica lly syn­
c hro nized 35mm cameras,
one of which is equipped
with a diffract ion grat ing
for spec tra l stud ies, record
any UFO event. High­
resolution, close-up im­
ages of objects being
tracked ca n be obtained
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using Schmidt-Cassegrain
telescopes of 2,110mm
and 1 ,250mm fo ca l
le ng t h s , as wel l a s a
240mm telep hoto lens on
the 35mm movie came ra .

UFOs have often been
re po rted t o inve st iga t e
new or unusua l light pat­
terns on the ground. Some
have responded to lights
fla shed or directed at
them. For this rea son, a
light pattern response ex­
periment ha s been de­
vised , although it is rare ly
used . A hundred-foot ci r­
cle co nsis ting of ninetv­
one lS0-Watt spotli ghts
contai ns a single light in its
ce nte r. Solid-state ci rcuitry
and a microproce ssor
make it possib le to se­
quence the lights in any
desi red pattern, o r even to
mim ic t he li ght patterns of
a UFO.

KI2XBj, the o nly known
radar facility in the world
dedicated exclu sive ly to
UFO resear ch , wa s li­
ce nsed by the FCC on Jun e
8 ,197 7 . Although it is

planned to install a more
effective sys te m for broad­
range sky coverage when
funds pe rmit, the present
Ra yt he on Mode l 1700
covers a l 2-m ile ra di us
wit h 36Q-degree rotatio n.
Operating on 9375 MHz,
its 7.5 kW p ulses can
detect reflec t ive objects
up to 20 degrees above the
horizon .

How big was the UFO ?
This easy-so undi ng ques­
tion is one of the most dit­
ficult to answer accurately
when a sighting has oc­
cu rred. Was the ob ject
very large and far away, or
was it small but close to
the observer? Few people
run around with optica l
range finde rs in their
pockets, and it is ra re that a
UFO passes in fron t of
some background object
w hic h ca n pr o vi d e a
d is tan c e re fere nce . At
PS I, howeve r, O peration
ARGUS can dete rmine
di stance electro nically by
rad ar. Not all UFOs reflect
rada r signals, appa rently,

but this poses no prob lem.
Acc urate ho ri zo ntal and
ve rtica l coordina te d ata
from shaft-encoders on op­
tica l tracking equipment
can be triangulated by the
computer to provide ac­
tual distance, horizontal
distance, and altitude. If
the area of an image can
be measured , the size of
the object can then be
co mp uted from the
dis tance data .

Whe n a UFO is being
tracked, the ARGUS com­
put er h a s been pr o ­
gram med to se lect from its
memory o f 472 squ a re
miles of terrai n t hat sector
of a full-colo r topog raph ic
map over which it deter­
mines the object to be
pass ing. The path of the
UFO then appea rs on the
video display supe rim­
posed over the image of
the terra in. Sequent ially­
tracked positions are in­
dicated by successive let­
ters or numbers . The enti re
episode, co rrel a ted against
UTC, can be retrieved from
computer memory fo r
la ter study. Ground ob­
jects over which the UFO
passed or hovered as we ll
as possible land ing sites
will thus be a matter of
record. They can be ex­
am ined for ev idence la ter,
if the UFO departs before
a mobile unit can reach
the site.

We've had a look at the
GUS of Operation ARGUS,
wh ich is primarily tec hno­
logical. The AR, auto­
mated ringup, deals with
people, for it is in this way
that local volunteers can
get involved. Ray Stanford
terms this aspect of the
operation " UFO event­
sharing ." Here is a concept
of great potential to us as
amateur radio operators,
wherever we may live. As a
mov ie, "Close Encounters"
was great e nte rta inme nt
and could even be co n­
s idered educat iona l in
some respec ts. But, fan­
tasy aside, what is the ac­
tua l status quo with rega rd
to UFO know ledge at the



Photo D. Second-generation print of possible UFO which hovered for nearly 10 m inutes
beginning at 8:58 pm o n Decem ber 10, 1975. Tri-X film, 5-second exposure with 300mm
f/4 lens. Forty-eight photos were obtained during this event, which occurred prior to if}.
sta /fation o f PSI's more sophis tica ted equipment.

Photo E. Second-generation print of same object as Photo D moving off to left during
8-second exposure. Note strange burst-like effect not apparent to observers. Approx­
imately 9:09 om, Tri-X film with 300 mm 1/4 lens. Typ ical of those taken by the PS I staff
during the December 10, 1975, event, the photos are encouraging but not considered
definitive concerning the nature of UFOs.

a re from and why they are
he re will ultimately have
to be a nswe red as well .

Where, t hen , does a ll
this leave us, as interes ted
citiz ens who want to know

UFOs which renders them
suscept ible to instrumen­
tal investigation. We may
be on the way to answering
what UFOs a re. but the
questions of where they

outer space, vehicles from
some d istant star syste m
wh ich o pe ra te through
space/t ime in a manner we
ca nnot yet comprehend. It
is this hardware aspect o f

present t ime?
To be hone st about it,

there is a great diversity of
opinion o n the subject.
UFOlogists, many of whom
have been invest igating
the phenomenon for thirty
yea rs, present a spectrum
of opin ion. Some take the
posit ion th at little or
nothing is known co ncern­
ing the true nature of the
UFO. Official government
interest vanished with the
di ssolution o f Project
Bluebook and the issue of
the infamou s " Co ndo n
Report," which as mu ch a s
denied their existence . On
the other hand. a number
of authorities believe that
the reason for governmen­
tal disinterest, incl ud ing
the recent refusal of NASA
to reopen the fi eld for in­
vestigation, is that they
already know all about
UFOs. In his book, Situa­
tion Red: The UFO Siege,
Leonard Stri ngfield builds
a strong ci rc umsta ntial
case that intact spacecraft
have been recovered from
crash sites, and that ex­
trate rrestrial huma noids
have been autopsied . If so,
it now appea rs unli kel y
th at mili tary autho rities
will vo lunta ri ly ex pose
these facts to public view.
However , a lawsuit filed by
one UFO group against a
gove rnment agency under
the Freedom of Informa­
tion Act cou ld prod uce
evidence of such co ncea l­
ment.

Between t hese v iew­
points, one finds many
theories about the natu re
of the UFO . Some
UFOlogists believe that
the phenomena may be
psychic in nature . Others
think UFOs are a mass
neurosis, a psychologi ca l
pro ject ion from the race
mind. A few like the idea
that they are a co nt rol
mechanism. designed to in­
fluence human evolution
in the manner we saw
dramatized in the movie
" 2001." Most, however.
bel ieve the eviden ce
points to hardwa re from
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the truth? And what can
we do to help, o r to be
prepared when the next
" flap" o r wave of activity
once more fills ou r skies
with so mething strange?

There are things we can
all do . For those for tunate
enough to li ve in the vicini­
ty of Austin, training and
participation in PSI ac­
tivities as a voluntee r might
be possibl e. The expense of
support ing a resea rch ef­
fo rt suc h as this suggests a
way in which we might con­
tri bute. As rad io amateurs.
however, we have unique
qu a lifi c at ion s fo r par­
ticipating in UFO event­
sha ring o n a natio na l as
well as a local level .

We can keep informed
through groups which co r­
relate and commu nicate
in formation, such as the
Center for UFO Studies.
Dr. 1. Allen Hynek. Chai r­
m a n of CU FOS , wa s
tec hnica l advisor for the

prod uction of "C lose En­
counters." Much of the
rea lism of this film ca n be
attributed to the case in­
formation he was ab le to
provide. We ca n also join
o r suppo rt investigatory
groups such as MUFON
o r GSW, for ex amp le .
MUFON amateur radio
ne ts me e t week ly. On
Saturday mo rnings at 1 200
UTC, the 40 meter section
meets on 7237 kHz, and the
75 meter se ctio n meets at
1300 on 3975.

Every sect ion of the
country ha s inves t igators
trained by some organ iza­
tion to investigate UFO in­
cidents. They are often in­
te rviewed by the media .
Most of them wou ld be
mo re t han happy to speak
at a radio cl ub meet ing, o r
to know that local hams
are re ady to he lp dur ing a
local UFO flap. Many of
them need education in
the tremendous capab il­
ities amateur rad io has for

tracking and repo rti ng
sightings and land ings.
Repeater groups in par­
ticular may be interested
in learning who to ca ll and
what to do if UFOs appear
in the ir area . So the rela­
tionship can be one of
mutual benef it. Getti ng
quali fied investigato rs to
the site of a UFO incident,
whi le it is st ill in progress if
at a ll possible, is the key to
so lvi ng the mystery. The
government agencies can
offer no help, since t hey
have officially declined to
investigate UFOs . The
police, if they do anything
at all , generally report the
incident to the Center for
UfO Stud ies via the ir
ho tline . Ult imate ly, news
of the incident may fil ter
down from the re to the
headqu ar ters of one of the
inve st igatory groups suc h
a s MUfON . A loca l in­
vest igator is finally in­
form ed and hopefully
reaches the scene. By then .
the UFO and most of the

ev idence is long gone.
Wou ldn't it be muc h more
efficient if hams knew who
to contact in thei r own
area to re por t an e n­
counter? And a ca ll on the
2 meter repeaters in any
c it y o ug ht to furni sh
p len ty o f t rac k ing o b­
serve rs or wit nesses in a
hurry. We can't a ll have a
Project Sta r! ight Intema­
tiona! in ou r backya rd, bu t
we do ha ve an HT, a
mobile, or a low-band rig
and know how to com­
mun icate . We also have
some technica l trai ning
which helps in desc ribing a
UfO and its effects . Work­
ing together, we can solve
the UFO prob lem.

Current UFO activity has
re c entl y s h ift e d from
Sout h Ame rica to Aus­
tra lia. The lull in slght ings
in the U.S. may end at any
time. UfOs. the eyes of
Texas a re upon you! And
we'll be keeping ours open,
too. _

I
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Rugged, High
Quality DC Power

FOUR POWERFUL MODElSSPECIAL FEATURES

• So lid state erect rcmcauv
regulated

• Fold-back current limi ting
protec ts power su pply from
excessive cu rrent and con­
tinuous shorted output

• Crowbar over voltage oro-
teenon on all models

• Three conducto r power cord
• One year warranty
• Made in U.S.A,
• Maintain regulation and low

ripple at low hne mout voltage
and rated load

• Heavy duly heat sm k
• ChaSSIS mount fuse

PERFORMANCE
SPECIFICATIONS
Input vollage: 105 - 125 VAC
Output veneee: 13 8 VDC ~ 0.05
vo lts
Ripple: less than 5 mV peak- to­
peak worst case (lull load and
low line)
Regulation: :t ,05 volt s no load
to full load and low line to high
line

Tectmocal Qala ancl s.p«lhCiilt'ons sut>t«1 10
ct\ange "" 'I'IOu' nol"",

RS-7A
!i A ContlnUC)l,ls
7 A ln tftfmlll\ltlt
Recomrnen<.lOl'd tor
50 W am ps and 30
walll ransmille's

$49.95

RS-1 2A
9 A Continuou.
12 A Intermittent
RecommendOl'd 10<
90 w amps al'\d 50­
W tranll""ttftfS

$72.95

RS·20A
16 A Conunuous
20 A Inlermluenl
Recommel'\dOl'd for
12Swamps

$94.95

RS·35A
2S A ContInuous
35 A Inl""mlllent
Recommel'\ded lor
250 W amps

$136.95
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THE INCREDIBLES FROM EDGECOM
NOW AT TOWER ELECTRONICS

•

FMS·25

• • •

Designed 10 be t he perfect mobile rig, the FMS-25 provides you with t he sa meoulslanding receiver and t ransmitt er
as the System 300QA plus severa l operating featu res that provide the utmost in mobile operating conven ience. Ten
fronl-panel-programmable memory channels, a built-in band scanner, any transmitter o ffset, full coverage
(1 44-147,995 MHz), electronic push-button tuning and an advanced PLL synthesizer are just a few of the operating
fea tures thai make the FMS-25 a fantastic rig . At the low price of $439 it leaves all the others behind.

TOWER ELECTRONICS CORP.
2 4 001 ALICIA PARKWA Y

MISSION VIEJO. CALI FORNIA 9 26 7 S

(714) 768-8900

SYSTEM 3000A

The incomparable System 3000A starts by giving you a receiver with absolutely unequalled performance. The five­
pole front-end provides virtually Intermod-Iree reception, even in the most populated areas. Images are at least
- 60 dB and desensing a minimum of -100 dB. The ten-pete IF f ilters make adjacent-channel interference a thing
of the past (- 80 dB at 15 kHz). Add a transmitter that gives you 25 Watts of power, fully adjustable, and advanced
Pll synthesizer and you have a pretty good rig. But Edgecom didn't setlle for " pretty good." System 3000A also
features: Twenty memory channels, a memory channel scanner, a band scanner, any transmitter offset , two priori­
ty channels, memory channel monitor, electronic push-button tuning and a fu ll TWO-YEAR WARRANTY. These,
and all of t he other fine features of System 3000A make it a pretty incredible rig. And at the barg ain price of $549,
you're gett ing much more than your moneys worth.
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The
Schizophrenic Triangle

- a split-personalit y radiator

bui lt a 40m triangle as
desc ribed by Byron Self
W B6UFW.1 I ope rated this
antenna for about a year
with exce ll e nt results . A
loop is very wide-banded.
In fact, by use of the ga m­
ma match, the swr of th is
an tenna never exceeded
1.3:1 at the band edges .
The 40 mete r loop is 1
wavelength long (140 tt.L
After realiz ing this closed
antenna loop wou ld prob­
ably re so na te with 15
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teri als, such as wire and
sma ll variable capacito rs
for the matching sect io n.
This also contributes to the
ease of construction . Be­
cause t he ante nna has a
dua l pe rsonality, or is bi­
banded, I cal l it "schizo­
phren ic."

The triangle antenna is a
single loop of wire fed by a
gamma match. In fact. the
loop ha s two gamma
matches (o ne for each
band of operation). I first

•,
, - - -
... ,

I f you' re interested in a
multiband, inexpensive,

easi ly built wire antenna
system with OX capabil ­
ities, then here it is. It' s in­
expensive because i t is
made of available rna-

Freddy Brown WA4JTJ
RFD I, Box 167
&oll5ville KY 42/64

, .. ' ST

~
v

to&o

Fig. 1. Fig. 2.
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It's easier
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Dx'er
Contester. Trafficman

Ragchewer

Telex headphones and headsets
make it easier to enjoy the hobby.
Whether you prefer lightweight o r
full cushio ned comfort, there's a
hi gh performance Telex product
that will help make you a better
opera tor. See yours...at better ham
outlets everywhere. o r write ."
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sideband splatter, remove low and high pilched
aRM. hiss, static crashes, background noise.
and hum.

Mikes Isteni~ lor long penodS pleasurable
and less lallguing_Ideal lor contest and OX .

IC actin liher includes 375 Hz highpass cut­
oil plus selectable towpass cutctts at 2.5, 2.0.
1.5 KHz (36 dB per oc tave rolloll) .

Swltchable automatic noise ~mller lor impluse
noise; trough clipper removes background noise.

For Simulated Stereo, the raw signal goes
to one ear and the nne-eo signal to the other.
The Signal appears in both ears and the ORM
in ooIy one. The ears and brain reJett DAM yet
off-frequency calls can be heard . Requires
stereo phones.

Swllc ll selects one ot two rigs. OFF position
connects speaker 10 rig, Speaker disables when
phones are used . Requires 9 to 18 VOC, 300
rna, max. 5x2x6 ectes. Opbooat AC adapter Is
$7.95 Order yDUrs now.

.~
'.. ,.
j

IIlrt ,m-IOCI I, nOl ~opItd . Only Mf J hi'" HIler, um·
",","nl' .1 1lIt "nlll lffiI..ocy " tKh CW '''III II _
_Hrll ..c' .....

IfI!T SHECTIYHY

~.-.." ,
- l'~

MFJ·721 Super Selector CW/SSB Filter gives
you 80 Hz BW. steep

SSB skirts. noise
limiting. 2 walls for
speaker plus more.
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This new

This New MFJ·721 Super Selettor CW/SSB
Filter gives you a combinatioo of pertormarce
and features available only from MFJ: • Razor
sl\arp 80 Hz non·ringlllg CW filler • Sleep
skir1 SS8 hiler • selectable peak aIM! trough
OOIse limltlllg • Plugs in phone,ack • Two
warts tor speaker • Simulated stereo reception
• Inputs for 2 rigs • Speaker and phone jacks
• Auxiliary 2 watt amplifier, 20 dB gain.

TIle CW Iill rf gives you 60 Hz bandwidth
and e:dremely steep skirts with no ringing lor
razor sharp selectivity. l eis you heaf just one
CW signal 00 the crowded Novice bards.

hndwictth Is StIKtl ble: bypass. 80, 110.
150, 180 Hz. Respoose is 60 dB down one
octave from center freq. tor 80 Hz BW. Center
Ireq. is 750 Hz. Up to 15 dB noise reduction.

8 pole active IC Mrr. Low a cascaded stages
eliminates ringing, Hand metered components.

Tile SSB fitter dramatically improves read­
atlillty by oPtimizing aud.o bandwidth to reduce

MFJ INTRODUCES NEW

SUPER CW/SSB RLTERS

These MFJ active fillers are the most copied in Industry.
CWF·2Bl MFJ SUPER CW AlTER S8F·2Bl MFJ SSB AlTER

$2995
each
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This New MFJ·720 Deluxe Super CW Filler gives you 80
Hz BW. no ringing. 2 walls out.

Same 8 pale Super cw Fiher as in
MFJ·721. 80 Hz BW, extremety sleep
skirts with no ringing lor razor sharp
selecbvity. selectable BW: 80. 110,
180 Hz_Cef!ter freq. 750 Hz. Automa­
tiC noise IKOiler. Plugs in phone jack to
drive speaker to 2 walls. 2x4x6 in. $4495
Requires 9-1 8 VDC, 300 maomax. ()p­
honal AC adapter, $7.95,
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Relerence

1, Self , " The 40·Meter r nan­
gle ," OS T, Vol. LX. NO. 5, May,
1976.

Fig. 5.

Fig. 4.

Table 1.

Capacitor (pF)

300
200

" Xl
75
50
30
Resonant frequencies
4Om-7,100 MHz
'5m-21 .277 MHz

same as above BOm-3.6 MHz
10m -28.830 MHz

f ~0~1 Y L[ W

One last poi nt. A good
a ntenna switch in the
shack is desi rable for qu ick
band changes.•

277'9"

loop i nformation Gamma dala

loop length lor
Band middle of band G S

80 277"9" 96" 6"
40 141 ' 73" 4"

20 70'S" 35" 2"

15 47"2" 27" 1.5"

' 0 35'8" 18" ,"
6 19'11 " 10" '"Combinations loop length Gamma data
40m and 15m 141' same as above

Final Notes
I insta lled both loops on

my 6O-foo t tower (Fig. 5),
leaving room at the top fo r
TV, 2 meters, and maybe a
yag i o r two late r o n. The
loops should be kept as
cl o se to e q u ila te ra l tri ­
a ng les as po ssibl e . O f
course, I cou ld n' t do this
with the 80 meter loop o n
my 6O-foo t tower. There­
for e , I s t re tc he d th e
horizontal side to 122 ft .,
a nd each slant ing leg was
78 ft. long. This put the
horizontal leg about 10 ft.
above ground and the apex
at the to p of my tower. The
whole loop is tilted a few
degrees off ve rt ica l. I
would expect t hat t ilti ng
the triangle would result in
a lower ang le of rad ia tion.

BOm and 10m

by the exiting wi res . I used
a st a nd ard close-spaced
365 pF broadcast band
capacitor, which has not
a rced yet with my 160 W
transmitter.

Construction Notes
I'm including d iagrams

fro m Byron's article to aid
in the construction of the
wi re loop and gamma
matches. These are Figs.
2-4 . Fig . 1 s how s the
" sc hizo p hre n ic" triangle
with gamma matches at­
tached. Solder the braid of
the two 50· o r 75·0hm
coaxial lines to the center
of the loop. Solder the
ce nte r co nd uctor of the
coax to o ne side of the
ca pacitor and the gamma
wire to the other side of the
ca pac ito r. I used a plastic
freezer box to house the
capacitor and applied
silicone rubber sea lant to
waterp roof the holes made
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meter (21 mHz) excitation,
I proceeded to build a 15m
gamma match and at­
tach it direct ly to t he
antenna. The same resul ts
were obta ined on 15
meters - low swr and very
wide bandwidth. Add ing
the second gamma matc h
d idn 't alte r t he perfo r­
mance of t he o rigi na l
antenna.

Shortly afte rwa rds . I
constructed a t riangle loop
fo r 80 a nd 10 mete r ope ra­
t ion. I simply com puted
the loop length for the mid­
dle of the low frequency
band by using the formula:
l000/f(MH z). For example,
1000/3.6 = 278 ft. This is 1
w avelength for 80 meters
a nd 8 wave lengths fo r 10
meters.
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NOW STOCKING THE INCREDIBLES

• Twenty Memory Channels
• Memory Scanner
• Band Scanner
• Two Priority Channels
• Memory Channel Monitor
• Bargain Price: $549

EDGECOM SYSTEM 3000A

• Ten Memory Channels
• Band Scanner
• Any Transmitter Offset
• Full Coverage
• Small/Light Weight
• Only $439

EDGECOM FMS·25

Both of these outstanding 2m FM transceivers offer you an unbelievable receiver, 25 Watts
of power (adjustable), and advanced microcomputer-controlled frequency synthesizer,
electronic push-button tuning, any transmitter offset and a FULL TWO-YEAR WARRANTY.
Call, write or come in and compare for yourself. Find out why the Edgecom SYSTEM 3000A
and FMS·25 are called the incredibles.

Hwy. 475 Trenton, Kentucky 42286
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From CW to Computers

-a digital modulation primer

ab le to run Morse much
faste r than 100 wp m and
still not conv ince the FCC
that it shou ld pass new,
even more restrictive law s
to slow you down once
aga in. To help you gain an
appreciation for the band­
wid t hs of the signa l you
may c reate whe n you
digitally modulate your
transmitter, I have made a
few measu rements to in­
dicate what you m ight ex­
pect, both for speeds and
codes now perm itted , and
some t hat mig ht be al ­
lowed on the air .

Types o f Digital
Modulation

The most famili ar type
of digita l mod ulation is
probably CWoThis is called
co nt inuous wave, because
it normally isn't, to help
the confusion. It is better
to call it Al , whic h means
on-off amplitude keying. In
case you haven't checked
lately, it is still be ing used
in the amateur bands.

A modificat ion of CW is
A2. This is to ne-modu la ted
AM. Usua lly this is used fo r
code p rac tice to a llow the
use of simple receivers. Its
chief identifying character­
istic is its inefficiency. It
uses lots of transmitter
power without pay ing you
ba ck in si g na l-to-noise

The FCC sta nds in t he
way of complete havo c.
leaving you only a few
loopholes. Presently, they
only allow two types of
dig ital modulation fo r
genera l use. One is good
old Morse code, and t he
othe r is the Baudot
teleprinter code . The
Baudot code is a five-bit
code with definite legal
speed restrictions; Interna­
tio na l Morse is not limi ted
in speed at a ll. Rece ipt of
Morse by ear is limited to
perhaps 100 or so , and
there is a group of
operators who specialize
in running speeds like that
for t heir own f un a nd
a musement. But your com­
pute r is muc h better
equipped to se n d and
rece ive Morse than the
human bra in, and with a
small amount of restraint
o n your pa rt, you shou ld be

re m e mbe r you r tempo­
rar ily-forgotten t rans ­
ce iver and begin to wonder
how you can hook your
new toy to your o ld one.
And while you ' re wonder­
ing that, you also wonder
what the outpu t of you r
transm itter wi ll be and how
many " Su nd ay Afternoon
Begonia Appreciation
Nets" will be doomed by
your next computer-driven
tra nsm ission .

nothing new, having been
sta rted by Sa mue l F. B.
Morse and others q u ite
so m e time ago. lately,
however, it has grown into
something q uite removed
from the days of ma nua lly
sent Morse code and of
cla nking, noisy, mechan­
ica l telep rinte rs . In­
teg rated circuits have
made complicated signal
process ing simple, or at
least sma ll, and compu ters
a re now a vail abl e at a
pri ce with in re a so nabl e
reach. lots of ha ms like
you have found that the re
is a great amount of fun in
programming and playing
with mic rocomputers .
Afte r the initi a l hardware
debugging and the game
play ing which follows, you
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Fig. l(a). A1 measutemen t setup. Carrier set to 7 M Hz. (b).
Fl measurement setup. Ca rrier set to 20 MHz. (c). F2
measurement se tup. Carr ier set to 55 MHz.

YOu' re si tti ng in yo ur
easy c ha ir di scu ssing

t he fine points of ra ising
begonias with the bunch
on 391 4 when something
sou ndi ng a great deal like
the sou ndtrack from the
" Texas Chai nsaw Ma ssa­
cre" begins to put a dec id­
ed cra mp in your rag chew­
ing style . The group is
divided on whethe r it is
SSTV, 'tef e t vp e tw. f a c­
simile, o r just the Russians
at it again . Whatever it is,
you decide, it is at least 50
kHz wide. and bound to be
pa rt of the computer con­
spi racy incited by 73 and
its I/O section. Bu nch of
whi ppersnappers a nd thei r
confou nded di gi tal mod­
ulation!

Digi ta l mod ulat io n is
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Fig. 2. CW signal at 300 bps with steady dots . Scale: T kHz
per divison.

Fig. 3. CW signal at 300 bps with steady dashes. Scale: 1
kHz per division.

Fig. 4. 600-Hz shift FSK Morse at 300 bps with steady
dots. Scale: 1 kHz per d ivis ion.

rat io. let's le t th is o ne die a
natura l death.

Lo ts of hams are now ac­
t ive on Teletype1M, using
FSK . This is designated Fl ,
which stands for te legra­
phy by f requency shift key­
ing. The key-down or ma rk­
ing condition is noted by
one frequency, and the
key-up or spacing condi­
tion is noted by another.
Normal practice on the HF
bands is to use a shift, o r
f requency difference, of
170 Hz. This has large ly
repl aced the use of 8S0-Hz
shift by hams.

As in the case of CW,
FSK ha s a coun terpa rt
called AFSK-FM. which is
tone-modulated FM.
designated F2. Audio tones
are shifted by the
teleprinter keyboa rd (o r
compute r) output, and
t hese tones the n a re used
to modu late a standa rd FM
t ransmitte r. Th is is in
widespre ad use o n man y
FM re pea te rs d e sign e d
specifica lly for t he en joy­
ment of RTT Yent hus iasts .

Since t he FCC gro ups
abase modulation with fre­
quencv modu lation, you
vould probably not be
.tretcbing things too much
:0 suppose that you cou ld
.rse PSK. or phase-sh ift key­
ng. and call it Fl . I have
lever seen any amateu r
He of PSK, pro ba b ly
aecause of the diffi cultie s

in demodulat ing it. It may
not be totall y suitab le fo r
use wh ere the propagation
medium is un stable. caus­
ing mul t iple paths between
two locations and the ac­
companying fadi ng a nd
rapid phase ro ta t io n.

For these re aso ns, I will
limit myself to looking at
only three types of signals:
CW, FSK, a nd AFSK- FM. I' ll
show yo u what p resent
signa ls pro ba bly look like.
and give you a few glimps­
es into what the future
may a llow o n the a mateu r
band s to en ha nce yo u r
d igita l modulat ion p lea­
su re .

Be fore we begin. one
idea is very important .
That is a concept called
frequency scaling. What
this means is that t he spec­
tra of dig ital signals will be
unchanged. except fo r fre­
qu en c y sca le . if you
change both the ra te o f
modulation and the fre­
quency shift. if a ny. in th e
same porport ion. For ex­
ample. the spect rum of a
t ransmitte r wit h FSK o f
17Q-Hz shift and 45.45 bit
per second modulation will
look identical to that from
a transmitter with 17-kHz
shift and 4545 bit per sec­
o nd modul a t ion. except
that t he spect rum will be
b lown up in the freq uency
sca le by 100 t imes. This
t rick was used in all of the

examples th a t fo llow, to
a llo w th e s pec t ru m
analyzer to be swept over
wider frequ ency ranges at
higher sweep speeds. usi ng
wide r detector bandw idths
tha n wou ld have bee n
possib le. In other words. I
used sleight-of-hand to
produce the spectrum
photographs . The scaling
facto r used was 100. ex­
cept fo r t he F2 spectra
(scaled by 10 t imes).

Morse Code
Int ernati on al M orse

consists o f dots, dashes,
and th ree di fferent le ngths
of spaces. Dashe s a re (sup­
posed to be) exactly th ree
times as long as a dot. as is

the space between le tters.
The space between do ts
and dashes is the same
length as a d ot, and space
betwee n words is seven
times this length. Each dot
period re pre se n t s one
binary dig it or bit of infor­
mation.

In order to produce the
spectrum for a CW signal.
we need to know the rel a­
t ions h ip betw e e n t he
speed in words per minute
and the signali ng ra te in
bits per seco nd (somet imes
ca lled a baud). The FCC
uses a standard word com­
posed of 50 b its.' There­
fore. one word per minute
corresponds to 50 bits per
minute o r 0.8333 bps.
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fig. 5. 600-Hz shift FSK Morse at 300 bps with ran­
dom keying. Scale: 1 kHz per division.

Fig. 6. 17Q.Hz shift FSK at 45.45 bps with alternating
1s and Os. Scale: 200 Hz per division.

Fig. 7. 17Q.Hz shift FSK at 45.45 bps with random bits.
Scale: 200 Hz per division.

Somewha t arb itrarily, I
have chosen a signa ling
speed of 300 bps. which
tra nsla tes to 300 wp m. This
seems pretty fast, but we' ll
see t hat the ttansmitted
bandwidth is within reaso n.
And because of the scaling
property, you can get a
good idea what bandwidth
will be produced by slower
speeds.

The FCC rules conta in an
asso rtment of formulas for
ca lc u la t i ng necessa ry
bandwidths.2 This is an in­
di cat ion of the width of t he
s igna l t hat must be
tra nsmitted and received
in o rde r to obtain a
reaso nable rep lica of the
desi red signal. For A1,

BW = B x K, where B is the
signa ling ra te in bps and K
is an empirical constant set
equa l to 5 for fading cir­
cu its (a ren't they alP) .
From this we get a
necessary bandwidth of
1500 Hz. This is admittedly
an approximation , but at
least it gives us an indica­
tion that we won't need to
cover up more than one
" Bego nia Net" if we in­
advertently fire up our rig
on the wrong frequen cy .

Fig. l (a ) shows t he
meas urement setup used
to generate the A1 spectra.
The function generator
produces square waves
which are used to AM the
high frequency signal

generator . The spectrum
ana lyzer looks d irectly at
the output of t he signa l
gene rator at a round 7MHz .
For dashes, the function
generator is se t to produce
rectangular waves with a
3:1 duty cycle at half the
frequency used for dots .

Fig . 2 shows the resulting
spectrum for steady dots
and Fig . 3, for steady
dashes. All the spectrum
photographs a re taken
with the top line of the
graticule indicating the
level of the unmod ula ted
carrier . Vertical ca libration
is 10 dB per division for all
of the spect ra. These two
pictures have a frequency
scale of 1 kHz per divison .

Fig. 2 has a series of fine
lines at multiples of the
keying rate (150 Hz = 300
bps for dots). Note that
every other line is at a
much lower level than the
preceding line. This is a
characteristic of the spec­
t rum of squa re waves, All
o f the eve n-order ha r­
monics of a square wave
are theoretically zero .
Because of slight imperfec­
tions in the symmetry of
modulation , the eve n­
order harmonics do ap­
pear, but still at a reduced
leve l. It is worth noting that
the shape of both side­
bands is nearly identical ,
and is in fact the same
shape as the spectrum of

the modu lating waveform .
This is t rue only fo r
ampl itu d e -m o dulat ed
signa ls, and def inite ly not
for frequency-modulated
ones.

I n o rder to make a com­
parison of bandwidths, we
have to choose some
definition of bandwidth.
The FCC specifies allowed
occupied bandwidths for
all commercial services .
This is def ined as the fre­
q ue ncy bandwidth which
leaves on ly 0 .5% of t he
average power above and
0.5% below its freque ncy
limit s . This is easy to
calculate by adding up the
power in the carrier and
each sideband, until 99%
of the total power is ex·
ceeded. s For signals that
do not have identifiable
discrete sidebands, a good
approximation of the oc­
cupied bandwidth is to
take t he bandwidth at t he
- 27-dB (0.2% of ca rrie r
power) poi nts of the spec­
trum. Thi s allows a quick
estimate of the transmitted
signa l bandwidth, without
the mess of numerically
adding up all of the areas
under the spectral curve.

For Fig. 2, the occupied
bandwidth is 1500 Hz ,
which is the same num­
ber calcu lated for the
necessa ry bandwidt h. To
simplify compa rison of the
ba ndw idths of the dlf-
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Fig. 8. 170-Hz shift FSK at 74.2 bps with alterna ting
1s and Os. Scale: 200 Hz per division.

Fig. 9. 170-Hz shift FSK at 74.2 bps with random bits.
Scale: 200 Hz per division.

Fig. 10. 170-Hz shift FSK a t 110 bps with alternating
1s and Os. Scale: 200 Hz per d ivision.

fe re nt spec t ra , Tabl e 1
shows the calculated a nd
measu red bandwidths for
all of the measured emis­
sions.

Fig. 3 has twice as ma ny
lines as Fig. 2 since t he
send ing rate fo r das hes is
exact ly half that for do ts.
Every fourt h line of das h
spectrum is attenuated
sha rply. This is due to the
3:1 duty cycle, and can be
proved mathematically if
desired . (As they say in the
textbooks, " It can be eas ily
shown that. ..")

Frequency Shift Morse
To some, the thought of

Morse code sent by other
than o n-off keyi ng is a bit
st range . If you have ever
listened to t he Morse iden­
tif ications requi red by the
FCC for RTTYstat ions, you
can see that it is sometimes
difficult to copy code
when sent with FSK .
The human ear is well
equipped to ta ke care of
the proble ms inherent in
re c ei ving A1 , but a
machine is not. The biggest
prob lem for t he machine is
what to do whi le the key is
up. The noise p resent du r­
ing t his period is a source
of co nfusion to most
d emodul ators. Ma ny de­
tectors use a phase-locked
re ceiving techn iqu e, so the
momenta ry abse nce o f
signal mea ns a loss of lock

and the need to reacq uire
lo ck at the beg inning of the
next d ot o r das h.

FSK has a signal present
at all times during the
transmission. This a llows
the d em od u la t or t o
o perate without interrup­
tion. The prob lem is now
shif ted to the trans mitte r,
wh ich has to produce out­
put on a 100% duty cycle.
However, for a given key­
dow n t ransmitter power,
a n FSK system with p ro per
shift w ill prov ide a 3-dB ad­
vantage over the on-off
keyed system. If you are
reall y worried about the
power, you can d rop the
output of the transmitter
to o ne-half of what you
we re run ning o n CW and
st ill be in good shape for
transmission e rro rs.

Since we' re setting up
things fro m sc ra tch. we are
free to pick t he shift at ran­
dom. wit h the only req u ire­
ment be ing that we stay
wit hin the 900 Hz max­
imu m spec ified by the FCC.
Since the data rate is 300
bps, let's pick 600 Hz for
the shift . This wo uld a llow
us to use aud io tones of
1200 Hz and 1800 Hz .
These tones a re centered
nicely in the audio pass­
band o f a no rma l SS B
transmitter a nd have the
added ad van tage that they
are a ll mu ltip le s o f 300 Hz,
whic h wou ld ma ke it easy

to gene rate the tones with
a dig ita l fre que ncy d ivider
sync hronized with the
oscillator used to make the
code.

The form ula for t he
nece ssary bandwid t h fo r
F1 is given by the FCC as:
BW = 2.6D + 0.55B, where
D is the peak deviation
(one-half the shift) and B is
the signaling rate in bps .
For the case at hand, BW
= 945 Hz .

The measure ment setup
fo r FS K signa ls is show n in
Fig . 1(b). Th e fun ct ion
generator o utpu t is con­
nected to the FM input of
the signal generator. either
directly or via the ran­
domizer. The rand omizer is

a 25-stage shift register
with f e e d b a ck taps
arran ged in suc h a way as
to generate a pseudo­
random sequence that is
2 lS- 1 long (33. 554, 431
bits) before the pa ttern
repe a t s . The rand om ize r
ma kes t he modulation
more rea listic, since send­
ing continuous dots
doesn't convey much infor­
mation. Steady dots tend
to create t he worst case fo r
t ra ns mitted bandwidth ,
too .

Fig. 4 shows the spec­
trum wit h Morse dots at
300 bps with 600-Hz shift.
The frequen cy sca le is the
same as in the previous
pho to s. Except fo r the
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Fig. 11. 170-Hz shift FSK at 110 bps with random bits.
Scale: 200 Hz per division.

Fig. 12. 1200-Hz shift FSK at 300 bps with alternating
1s and Os. Scale: 1 kHz per division.

Fig. 13. 1200-Hz shift FSK at 300 bps with random
bits. Scale: 1 kHz per division.

tendency of the spectral
lines to bunch up in the
region of the resti ng mark
and space frequencies,
there are many similarities
between the Al and Fl
spectra . The occupied
bandwidth is again 1500
Hz, which is almost 60%
large r than the necessary
bandwidth for Fl . At fre­
quencies well away from
the carrier, the sideband
levels of the two spectra
are nearly identical.

Fig. 5 shows the effect of
t he randomize r. The
discrete spectral lines are
gone , and are replaced
with noise-like spectral
lobes . It is interesting that
the spacing of the lobe s is

the same as the major lines
in the spectrum of dot
mod ulation. The band ­
width is nearly the same as
with dots, but the level of
the sidebands several
kilohertz away is some­
what lower, due to the in­
crease in Iow-frequencv
compo nents in t he bit
stream at the expense of
the high-frequency com­
ponents, which is caused
by the randomizing pro­
cess.

FSK and Teleprinter Codes
The most common use

of Fl is in sending text
messages between me­
chanical teleprinters. The
FCC has speci fied that the

code to be in general use
by amateurs is the 5-bit
Baudo t code, named af ter
Em ile Baud ot , t he man
who pioneered the concept
of printing telegraphy. As
used by amateurs, it is a
start-stop or asynchronous
code, since it does not re­
qu ire a n ex te rnal sy n­
ch roniz ing clock . The
equipment is synchronized
on a cha racter-by-char­
acter basis by using a
sta rt bit, which is always a
space, and a stop pulse,
whic h is a lways a mark, to
frame t he character. The
sta rt bit is the same length
as each of the five informa­
tion bits . The stop pulse in
Baudot is normally a
minim um of 1.42 t imes as
long as the other b its. It
can be as lo ng as desired,
since the resting cond ition
between characters is the
ma rking state. For com­
pu ter use, the stop pu lse is
often made two times as
long as the ot he rs, fo r co n­
venience in timing.

A second code author­
ized by the FCC fo r limited
use (p resently on OSCAR)
is ca lled ASCII . That stands
for t he American Standard
Code for In formation l r ner­
change. It is similar in con­
cept to the Baudot code,
but consists of a start bit,
seven information bits, a
parity bit (for e rror check­
ing), and o ne o r two stop

bits. Normally, two stop
bits are used when t he
signal ing ra te is less than
300 bps, and one is used
whe n t he ra te is greater
than 300 bps. Because it
has seven information bits
instead of five as in
Baudot , ASCI I ha s a
greater number of poss ible
code combinations. Many
of these are used in making
upper and lower case
alphabetic characters, but
there are also a number of
control codes not found in
Baudot at all. Because of
its g reate r ve rsatil ity ,
ASCII is preferred for com­
munications with com­
puters .

Another possible code
t hat might be used fo r
compute r communicat ions
is stra ight binary numbers .
Transmitt ing a sta rt bit,
eight information bits, and
a stop bit would allow
sending binary numbers
equ iva lent t o decimal
numbers from ze ro to 255.
Alt ho ug h mean ingless to
(normal) humans, the com­
puter uses these numbers
for machine language pro­
grams and data . Alas, the
FCC does not at present
permit t he use of this type
of d ata, since it is neither
Baudot no r ASCII.

You may be cu rious
about the number of words
per minute that a re
produced by a given bit
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Fig. 15. 850-Hz shift AFSK·FM at 45.45 bps with alter­
nating 1s and Os. Peak FM deviation is 5 kHz. Scale: 5
kHz per d ivision.

Fig. 14. 170-Hz shift A FSK-FM at 45.45 bps with alter­
nating 1s and Os. Peak FM deviation is 5 kHz . Scale: 5
kHz per division.

ju st th e low level
s id e b a n ds see n in the
photos a t some di stance
from the ca rrier. The fi lte r­
ing in the tran sm itter
makes t he spectrum of the
keying wavefo rm fall off
much mo re ra pidl y a nd
red uces interference wit h
nearby sta tions.

Amateurs who ge nerate
FSK s igna ls b y pu tting
a u di o ton e s into SSB
transmitters' m ay restrict
the transmitted bandwidth,
also. The SSB filter in the i-f
ci rc u it will s ha rp ly a t­
te n ua t e si g nals which
m ight otherw ise exte nd
be yond the edges of the

from the ca rr ier do not
dimini sh a s qui ckly as
t hos e for t he 170 shift
tones .

Bandwidth Reduction

The m easu red spectra
a re la boratory creations,
but t hey should ref le c t
with some accu racy how
actua l transmitted signal s
will appear. It is likely that
real signa ls ma y be slight ly
narrower in bandwidth
than those shown. Norm al
CW transmitters employ
so me filtering in the ke ying
c irc ui ts to re du ce the
tendenc y to gene rate " ke y
clicks." These cli cks a re

effect of a pseudo-random
b it pattern. The photo s for
the na rrow shift signa ls a re
made with 200 Hz per d iv i­
sion on the freq ue ncy sc a le
to allow adeq ua te reso lu­
ti o n. The 1200-H z sh ift
spec tra are aga in at 1 kHz
per di vision .

Notice that, generally,
the spec tra do not have
any line s at what would be
the re sting mark or space
frequencies. This will o nly
be th e c as e where the
signali ng ra te and the shift
a re in teger mul t ip le s (e .g.,
300:1200 o r 300:6(0). The
point of t his is that you
ma y not be justified in sa y­
ing that a n FSK signa l looks
just like two osc illators
that are being alternately
switched o ff and on. That
sho u ld make the puri sts
scratch their heads a bi t.

AFSK On FM

lastly, we will look at
t he spectru m t ha t you
m ight see com ing fo rth
from t he ante nna connec­
tor on your two meter rig
when you a re putting FSK
tones into the microphone
ja ck. The measurement
se t up is shown in Fig. l(c).
Only two cases are co n­
s ide re d : 170-Hz s h if t at
45.45 bps using ton es o f
2125 Hz a nd 2295 Hz, and
7SD- Hz shift at 45.45 bps
using tones o f 21 25 Hz and
2975 Hz. Peak de via tion of
the rf ca rrier wa s set to 5
kHz peak in both cases.
The use o f 85D-Hz shift is
s till com mo n on VH F,
probably because of MARS
influe nces . On VHF, there
is probably no significa nt
differen ce between the
two shifts in terms of per­
formance , since signa l-to­
noise ratio s are normall y
ve ry good, and errors in
transmission a re rare .

There rea lly isn't mu c h
d ifference in the b a nd­
widt hs, e ithe r, as Table 1
shows . The use of 850 shi ft
to nes ca rries w ith it the
di sad vantage that th e
amplitude s of the s ide­
bands at so me distan ce

rat e u sing Baudo t and
ASCII. If we assume t hat a
word co n sists of five
characters and a space be­
tween words, the speed in
wpm for Baudot is 1 .35
times the signal ing rate .
For AS CII with two stop
bits, it is 0 .91 times the bit
rate , and for ASCII with
o ne stop bit, it is equal to
the bit rate . Compare this
to 1.2 times the bit rate for
Morse . It's interesting to
no te that Baudot is the
most eff icient of the codes
men tio ned, in t erms of
wo rds per bi t .

Standard amateur prac­
tice at presen t is to use 17D­
Hz shift o n FSK . (The o rigin
of th is number is probabl y
as o bsc ure as that for the
1.42-unit sto p putse l) This
ha s a lmos t c ompl etely
replaced the use of 85D-H z
shift beca use of improved
re sistance to interference
a nd selec tive fa ding when
using 17o-Hz shift . Another
shift which may be of
future interest is 1200-Hz
shift. Th is exceeds present
FCC lim its, but is in wide
use fo r med ium speed
telephone data sets and for
cassette tape storage of
com p u te r programs by
hobbyists using th e " Kan­
sas City sta nd a rd. " The KC
sta nda rd norma lly is used
at 300 bps and has been
successfully used by com­
puter amateurs fo r p ro­
gram exchange via long
distance telepho ne as we ll
as by magnetic tape . It is
qu ite possib le that it might
be usa bl e for rf transmis­
sion as well.

The speeds used for the
measurements were 45.45
bps (60 wpm Baudot). 74.2
bps (100 wpm Baudot), 110
bps (100 wpm ASCII ), a nd
300 bps (KC sta nda rd).
Calculated a nd measu red
bandwidths are given in
Table 1 . The measu red
spec tra a re shown in Figs. 6
t hrough 13. The fir st o f
eac h pair of ph ot o s
repre sents st e ady a lte r­
na ting 1s and Os. a nd the
seco nd photo shows the
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Nee. Occ. -27dB
Fig. Bp. ShUt, Hz BW, Hz BW, Hz BW, Hz

2 300 0 ' 500 '500 900
3 300 0 1500 750 900
4 300 600 945 1500 '500
5 300 600 945 1400
6 45.45 170 246 316 316
7 45.45 170 246 315
8 74.2 170 262 371 371
9 74.2 170 262 380

'0 110 170 262 330 440
11 110 170 262 360
12 300 '200 1725 2100 2'00
13 300 1200 1725 2200
14 45.45 170 14590 13770 17000
15 45.45 850 '5590 17000 17850

Table 1. Bandwidth summary.

filte r. This is especially
t rue in the case of FSK
Morse o r future use of Kan­
sas City standa rd signal s,
since thei r bandwidths ap­
proach that of the SSB
filter. In ten tional filtering
may be added at aud io fre­
q ue ncies betwee n the
AFS K gene rator and the
transmitte r inp ut to ac­
co mplish the same result.

Fi lters which red uce the
bandwidth of FSK signa ls
(or any FM signa l) te nd to
introduce an AM compo-

nent to the signal. If the
filte red signal then passes
through a transm itter ci r­
cuit that acts to pa rt ially
limit the signal , such as an
overdrtven output stage,
the AM component may be
re moved and the band­
width widened o nce again.
What th is means is that if
filters are added to inten­
tionally reduce the trans­
mitted bandwidth, they
will no t be completely ef­
fec t ive un less t hey fo llow
no n- linear circuits.

Someday . ..
The FCC may give us a

cha nce to use all of the se
emissions to improve com­
puter communicat ions ,
and communications in
genera l. as we ll. Although
a phone transmitter may
see m sim p le b y co m­
pa rison , when the signal-to­
noise ra t io is poor, digital
systems give superior per­
formance . Mother Bell has
a lready made t he dec is ion
t o conve r t the vas t
majority of her switc hing

systems to pulse code
modulation to take advan­
tage of t he ease of routing
lo ng-di stan c e conve rsa­
tions with lo gic ICs instead
of relays . PCM req uires a
ra ther la rge bandwid th, but
makes sense in the up per
UHF region through the o p­
t ica l wave lengths.

The " Begonia Net" may
not soon be running PCM
in place of lower sideband .
bu t a " Worked All 8080s
Aw a rd " for com p uter­
equi p ped ha ms runn in g
CW at 360 wpm may not be
far off.•
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A MESSAGE TO ALL . . .
In th i s Ch r istmas season, when our thought D and des i res are turned t owa rd material
possessions , we offer , for your cons ide ra t ion . one possession o f l ast ing value
which will truly sati s f y an inner honger .

There i s an area of human desi re tha t can on l y be sa t isf i ed by oor Heaven ly fathe r .
We can attempt to sati sfy t hi s a rea in our l ife with materi a l possess ions , but it
will not be successfu l.

The Bible tell s us in Psalms 31 :4 , ~ : "Delight thyself al so in t he Lo rd , and He
s ha l l gi~e t hee the desires of thine heart. Comm i t t hy w~ y unto t he lo rd ; trus t
also in Him , and He s ha ll bring it t o pas s" . ( KJV)

Jesus t e ll s us i n t he Gospel of John that He is the wa y, the tru th and the l ife .
If we be lieve th i s, fo ll ow Hi s teachi ngs and obey Hi s co mmands , we may ask any
request of Hi m and i t will be gr ant ed . He has t ol d us th i s so we wi l l be f i lled
with Hi s joy .

His way for our life will fulfil l our desi res and sol ve the compl ex and confusing
problems of thi s life. Jesus said , " I am come that they might have life . and tha t
they migh t have it mo re abundantly" . John 1O : 10b (lUV)

God 's plan for our l i fe makes us a complete person through Jesu s Chr ist . Pl ease
accept Hi s love and have a blessed Chr i s t -cent e r ed holiday season .

1)1Jt!R'1¢ ~ M"
RD I · BOX IB5A ' FRAN KtlN, PA 16323
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IF YOU HAVEN'T USED
EDGECOM EQUIPMENT,

YOU JUST HAVEN'T LIVED

SYSTEM 3000A

.20 Memory Channels
• Any Transmitter Offset
• Memory Scanner
• Band Scanner
• Two Priority Channels
• Memory Channel Monitoring
• Only $549

.D••COM •••-n .....--....

iii
~- -b.20S --- •- ."• •.. • , , . ',

I- .- / "- - .- -.
• ~ • ,- , •~., I • --, • -,

0 t •-- ~•• -' • • • -- --

FMS·25

• Ten Memory Channels
• Band Scanner
• Any Transmitter Offset
• Full Coverage
• Low Price: $439

Both the System 3000A and FMS·25 provide yo u with an extraordinary receiver (five-pol e front­
end, ten-pole IF), 25 Watts of output power, advanced PLL synthesizer wi th electronic push­
button tun ing, small size, light weight and a full TWO·YEAR WARRANTY. Call , write or visit us
for more information on these incredible 2m transceivers from Edgecom. It's time you really
started to live.

VHF
COMMUNICATIONS
915 N. MAIN ST. JAMESTOWN NEW YORK 14701

[716) 664·6345
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A 28¢ Touchtone' Mod

- something for (almost) nothing

David J. Brow" W9CGI
RR 5. Box 39
Noblesville IN 4(j(}(j()

Repeater owners, re­
mote contro l users,

and touc htonet fans in
general-take note! This
article will show you how
to get 24 decoded func­
tions (on 1o.key TT pad
systems with A, B, C. D) or
19 decoded functions (on
12-key TT pad systems with
10 numbers. the ", and the
# only) f rom you r present
16- or 12·function systems
-and very inexpensively.

Depending on how you
decode you r IT tones at
t he re ce ivin g e nd, th is
modi fica tion will cos t yo u
from 2M to 76¢ at January,
1978, prices on TTl logic
(sou rce i s Pol y Pak sl!l )
Since nea rly a ll the up and
working systems use 567
tone decoders that o utput
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a low for a decod ed number
(as do many other systems),
and these lows a re inverted
befo re the low group/high
group ANDing to get a sin­
gle fu nction, I will concen­
trate o n t hose systems .
M ine is shown in Fig. 1. By
just compa ri ng it to you rs,
you can tell what may be
missing on you rs. I have
duplicated my TT decoder
section for cla rity . It has
nothing to do with whether
you can get t he extra 7 or 8
funct ions, and is shown o n­
ly because I use a n extra
enab lefd isab le f u nction
line a nd t hree input gates
on TT decodi ng. This is not
required, so, if your system
use s th e more com mo n
tw o-inpu t gating system,
don't fre t.

Since I a lready had a ll of
the ICs with letter designa­
t ions , a nd half of IC-D
wasn't being used , I only
had to use unused fu nc-

tions of ICs already there,
except for adding ICs 1 and
2. Whi le we a re on ICs 1
and 2, I will add that they
ma y be 7400s if yo u wan t
TTL-c ompatib le o utputs
fo r your ext ra added func­
tions. If you wa nt uncom­
m itted outpu ts to run out­
side-wo rld devices (sma ll
low-voltagefcu rrent relays,
etc .L as I did, you use 7403s
with no wiring changes on
the sockets. This is nice if
you late r c hange you r
mind o r want four of one
and fo ur of the othe r.

To expla in the system,
fi rst le t me cove r normal
TT decodi ng. For a ny va lid
TT tones, you will have one
decoded low group a nd
one decoded high group as
TTL lows on the inverter
(I Cs A and B) input lines.
Depend ing o n the func­
tion , th is will be a high o n
one of the l1 to l 4 poi nts .
and a high o n o ne of t he H1

to H4 points. This will 2f3
e na b le one of the 3-i nput
gates in IC-E through J. The
commo n line you see con­
nec ted to a ll of the gates in
IC- E t hrough J must go high
to finish the decode en­
ab ling. Example: If this line
is high and we receive a
low group 697 Hz tone and
a 1209 Hz high group tone,
l1 and H1 will be high, and
the number 1 will be de­
coded (TTl.

As for how that common
line gets high, please take
the above example again .
A low on IC-A-1, causing a
high on IC-A-2 and l1 , half
enab les IC-1-1 . Since this is
a TT tone we a re receiving,
there is a lso a high group
tone (1209 Hz), a nd, if the re
is a high gro up tone (as
the re is for any va lid TT
to ne), IC-C-8 is high. Invert
this through IC-B-11 to 10
to HTT for a low. Tha t low
is app lied to IC-0-10 and
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di sab les 1( -D -8 (hi g h) ,
through IC·A·13 to 12 (l ow).
and d isables a ll the single
low tone group decoders,
1( -1 . W hen a low group
tone is a lso present (as with
any va lid IT tone), fo llow­
ing IC-e.-6 (high). through
le -A-11 to10(low) andlTT,
to IC-D-1 3 d isab les IC·[)'11
(h ig h), th rough le -A-1 3 to
12 to all of IC-2, disabling
all the high tone group
sing le tone d ecoders .

Goi ng back to IC-e-6 and
IC-e-a (both high o n TT),
these highs go to IC-D-1
and IC-0-2 to fo rm a low at
IC-0 -3. The last gate in IC­
D is wired as an inverter
and causes the low at IC­
D-3 to be a high at IC-O-6.
This 1/3 enables a ll the TT
decod ers and says a valid 2
to ne TT signa l is present .
Since we chose the exam­
p le of 697 Hz and 1209 Hz
(TT funct ion 1), the low
group (697 Hz) full y de cod­
ed as a high goes to 1/3 of a
gate in !C-E , and t he high

group (1209 Hz) fu lly de­
co ded as a high goes to
anothe r 1/3 of the same
gate in IC-E . Al ong with the
TT enab le high , th is causes
t he fu nction 1 to go low
and the TT number 1 is
decoded.

If you follow the aster­
isk in Fig. 1, I have shown
a lso the si ngle tone (770
Hz) decod ing . All the littl e
l and H characters ind icate
low and high, respectively,
and re fer to ga te o r line
stat us fo r th is one par­
ticu lar (770 Hz) example .
You will see that, with the
high group to ne of a ny kind
missing, IC-C-8 is low, d is­
ab ling a ll th e TT decoders
via IC-0-2 (low) and IC-0-3
(high). through inverter IC­
D-4 and 5 to 6 Ilow), The
missing high group tone
and IC-e-a (low). through
inverter IC-8--11 to 10 (high)
and HTT, ca uses IC-0-l0 to
be high . Since there is a low
group tone (770 Hz), lC-C-6
is high a nd e na bles the

o the r half of IC-0 -9 and 10
to 8 and make s IC-0-8 low.
Inverted t hrough IC-A-13
to 12 (high ), a ll t he low s in­
gle-tone decoders are 1/2
e nab led . Since the low­
group-o nly tone is 770 Hz,
IC-A-) is low and IC-A-4 is
high and enables t he ot her
ha lf of IC-l-4 . This causes a
low at IC-l -6 and a fu lly
decoded 770 Hz funct ion
at IC-1 -6.

I co nfess to a bit of foxy
maneuve ri ng at this point.
This whole business (seeing
as all I had to add were ICs
1 a nd 2) was do ne o rigina l­
ly to detect the indepen­
dent high and low tone
group decodings and only
light LE D ind icators. It was
no t unti l t he un it was a ll
bu ilt and runni ng that I
d ecided why not use these
extra functions to do t hings
o n the receiving end wit h a
bit o f ext ra c ircu it ry to
define sing le tone ve rsus
TT pair tones. It greatly
red u c e s t he ne c e ssar y

ha rdwa re to handle stat ion
keeping suc h as changing
from tight to loo se sque lch
o n th e repeater re ce iver
and re sett ing the tim e-o ut
timer if someone over-talks
it. That way, no ne of the
o rigina l 12 o r 16 functions
are used up or confused,
like o n an autopatc h re­
peater . The se can be used
a s co mp le te ly se pa ra t e
functions .

While I a m cove ring bits
of ho nesty, I sho uld men­
tion how thi s whole thing
works from the sending
e nd . Fo llow ing Fig . 2
sho uld help. This is nothing
more than the face of a TT
pad. As long as you pus h
singl e buttons, yo u get
dual TT tones co rrespond­
ing to the key pressed. If
you push any ad jacent pair
of keys o n a sta ndard TT
pad, you ge t on ly the sing le
tone fo r that row o r co l­
umn . Following Fig. 2, if
any pa ir of the column
keys such as (1-4). (4-7). o r
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' 1 0 1 .., ' 3 31 ", '4 H " , ' I n .. , pads, o r keep these as sta­
tion housekeeping control
tones for use by contro l
stations hav ing rea l TT
pads.

For the miniscule cas h
o utlay, this system modifi­
ca t io n has been infinitely
handy to me for use as
everything from a trouble­
shoot ing aid to a high/low
tone pass filter alignment
a id and a free (almost) sta­
tion control. In mv opinion,
it would pay to use the
7403s for both ICs 1 and 2
and connect the outputs
up to + 5 volts through
limiting resistors and LEOs,
even if you are goi ng on to
TTL inputs. This still gives a
ground or + 5 volts output
usable as a TTL input and
adds the ab ility to monitor
what is going on in the few
parts the average syste m
will have to add on. You
then have a visible panel
sta tus indicator (on when
that single tone funct ion is
decoded).

While I can 't imagine
anyone finding trouble
with this that I can help
with (i.e.. I can't show you a
so lde r splas h, sho rt, etc.l, I
remain, as always, at your
service for an SASE. The
wiring for the TT decoder
portion (7410s) is not given
o n each IC-E through J. but
does appear in Fig. 1 for
a sing le 7410 for two
reasons: This is not part of
the modification and new
system, and , if you dupli­
ca te it, you can hand wire it
to suit your own board lay­
out and fill in your own
numbers on a copy of the
page from thi s magazine. I
muttered the first time I
saw this in another article
using a lot o f ICs but it
worked out beautifully for
me, and the copy of the
nice neat schematic from
the magazine with my
numbers neatly penned in
is now a unique diagram
for my particular board
-great for troubleshoot­
ing. I hope thi s works out
well for you , also, if you
a re duplicating the whole
system of Fig. 1 . •

lv works if preceded im­
med iately (wit ho ut drop­
ping carrier between) by
audio . A valid and ap­
preciated by us (and the
FCC) way of d oing this is:
Using my ca ll o nly as an ex­
ample- "This is W9CCI
accessing tapes." Send first
TT (7) for about 1 second,
then se nd second TT (any
but 0 or 7) for about 1 sec­
and, then drop carrie r. To
allow for any of the
emergency-type break-ins
that might occur, the tape
was done so it can be
" ta lke d o ver ," t.e ., if
a no ther station has emer­
gency traffic, and a tape is
playing, he has only to key
the mike and start ta lking ,
and the audio on the tape
is dropped below him by
several dB . The next rule is:
Please allow 45 seconds
minimum between the end
o f the last tape message
se nt and the next request
to allow for rewinding of
the 8-track player system.
Thank you .

Into every life a littl e
rain might, if not will , now
and then fall. I confess, I
do not know what happens
when the newer so-called
(but not) TT pads are used
that are litt le keyboards
and IC generators (Heath
Micoder™ and keyboard
and Motorola Tl-tvpe tone
IC, etc.). Pushing two keys
at once in these systems
produces results I can't be­
gin to predict. having never
owned or even operated
one. You ca n only try it and
see. I am reasonably sure
that the manufacturer
wou ld not be so ca re less as
to allow a catastrophic
failure to occur on a two­
key press, since it is so easy
to do it acc identally, but
you may get one or the
other of the dual TT tones,
or not any tone at all - in­
stead of t he single tone
desired. Syste ms consider­
ing my add-on decoders
sho uld poll their members
using it for the number of
" no n-real" TT pads or the
re sults o f two key press ac­
tions on the " non-rea l" TT

I--u' '"

I--BH '"

I--HOK,

lowed by 6 (76) gives you
all the info rmation about
the 16/76 machine opera­
tions and format. Adding
more housekeeping func­
tions co u ld be done by
adding another full two­
number se t decoder group
(quite a few ICs) and using
the 10s or 80s, et c . .
numbers just as the 70s are
now used for the tapes.
Just as easily. and for mu ch
less expense, at least 7
more funct ions could be
added by my method with
no changes made out in the
field by the send ing sta­
tions.

The seq ue nce 7-6 would
st ill be a decoded 7-6 and
a ctivate the tape that ex­
plains 16/76 . Using the 7-4
for a single tone example,
since they are a column
pair. and 7-6 is neither a
co lum n nor a row pair, if
7-4 is pushed in sequence
form . the 74 tape would
sti ll play. If the 7-4 were
pushed together, however,
a single tone of 1209 Hz
(left co lumn) would result,
causing a low decoded at
HT-1 in Fig.1 . This could be
used for whatever you like.

Since I have used o ur
16/76 machine which Indy
amateurs are quite proud
of for an example, please
allow me to issue an invita­
tion a nd a co uple of words
of warning/ad vi ce/help .
Sho uld you pass through
our town (or within about a
25-mile range), and want to
dia l up the tapes, you mu st
o bse rve two si m ple rules.
The first is: The dial-up on-

1 ,}--j·I--{~--r;-r.--n1 ~,

(7-*) are pushed, that col­
umn tone results . Columns
produce the high tones, go­
ing from lowest to highest
as you go left to right [i .e .,
left column = 1209 Hz
through right column (if
present A, B, C, OJ = 1633
Hz). Any row pair that is
pushed produces a low
group tone, going lowest to
highest as you go top to
bottom Il .e.. top row = 697
Hz through the bottom row
= 941 Hz). A row pair ex­
ample to get 941 Hz would
be ('-0). (0-111. or l#-D). Any
pair example in a row or
pair in a co lumn seems to
work . but adjacent pair
key s are easier to hit and
better insurance that you
have both keys down.

As for rules to follow
when sending, be sure to
hit and depress both keys
of a pair at the same time
and rel ease at the same
time. If you hit one key and
then add a no ther, you will
get a TT tone and single
tone sequence not desired
in this decoder. Changing
the decoding further , you
could put this to advan­
tage in two-number sys­
tems. The Indianapolis
16/76 machine has a very
inte resting and helpful
system function that is TT­
tone controlled. By push­
ing the series 71 through
79 (excluding 77) TT
numbers, a tape is played
back to yo u giving you one
track of 8 possib le tracks
worth of prerecorded
messages. As you might
guess. the number 7 fol -
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SYSTEM 3000A: 144-147.995 MHz FM transceiver that features : • Twenty
front-panel-proqramrnable memory channels • Memory scanner. Band
scanner. Any transmitter offset • Memory channel monitoring • Two
priority channels. Extraordinary receiver. 25 Watts output. American
made. Full two-year warranty. $549.

PERFORMANCE THAT CHALLENGES
YOUR

IMAGINATION

• •FMS·25.AND3000ASYSTEMEDGECOM

Radio Electronics

209 Mystic Avenue
Medford MA 02155
(617) 395-8280 vW

VfS4

FMS·25: Uses the same fantastic receiver and transmitter as System 3000A.
Features: • Ten front-panel-proqrarnmabte memory channels • Built-in
band scanner. Full coverage in 5 kHz steps. Electronic push-button tun­
ing • Any transmitter offset. Wired for commercially available Touchtone
microphones. American made. Full two-year warranty. Only $439.

Prices FOB Medford MA.
MA res id en t s add 5% sales
tax.

Minimum $3.00 for
shipping & handIing
on ALL ORDERS.

V'" Reader Service-see page 323 59



Space Age Surplus

- your own Saturn V?

8i/f and Kalha Erldrns
//18 MarygQrl Street
Kissimmee FL )1741

W ith the tremendous
adva nces made in

el ectronics and the te r­
minatio n o f the Saturn and
certai n othe r space pro­
gr am s, today 's su rp lus
" junkie" has a whole new
world to explore. l et us
tak e a trip to a loc al
surplus sto re and see what
kinds o f good ies a com­
pu ter hobbyis t , t u rned
bargain hun ter, can find .
There is a super surplus
store in O rlando. Flor ida .
ca lled Skycraft Parts And
Surplus . It is owned an d
ope rated by Bob Fied ler.
and it has a wide va riety of

both government and in­
dustry su rplus .

In years past, a trip to
yo u r lo c a l e lec t ro n ic
su rplus store meant hours
spent gazing at racks of
a rmed for ce s ha rdwa re .
These un its were usual ly
transmitte rs. receivers, a nd
transceivers. They came in
shock proof he a vy-du ty
cases. and the compone nts
were sprayed with varnis h
to protect them from the
e le me nts. The un its were
designed to withstand a
war. They operated from
various power so urces that
usua lly opera ted at 400 Hz.
Numerou s articles fi ll ed
the magazines on how to
conve rt th is surp lus to
civ ilian uses.

The su rp lus th at o ne
find s today can be divided

into two broad categories:
tube su rplus and solid state
su rp lus. The o lde r tube
surp lus is cha rac terized by
vac uum tubes and gene ral­
ly la rger physical d imen­
sions. Most of th is equ ip­
men t wa s used by the
mil itary. with onl y a smat­
tering of industri a l surplus.

Unless yo u ha ve in­
tere sts in the ham fi eld o r
yo u ne ed a parti cular
devi ce for a spec ia lized ap­
plication, my advice to you
is to sta y away from tube
surplus. Even if you buy
one o f these uni ts with the
thought of st ri ppi ng it for
parts, yo u will st ill come
out losing. In t hese uni ts,
most of the capacito rs are
quit e old. the re s istors
wo n 't be pr e ci s ion
resistors. and the power

supply components will be
designed fo r the higher
voltages necessary to
operate vacuum tubes.

The newer su rplus is an
ou tgrowth of the tremen­
dous ad vances made in in­
dustry and the te rminat ion
of severa l of ou r space pro­
grams. We can divide this
newer su rplus into two sub­
categories: space hardware
and industrial hardware .

With the advent of the
space shutt le. two impor­
tant things have happe ned
that ha ve released and will
co ntinue to re lease great
quantities of space hard­
war e in to the su rplu s
market. The first thing that
has happened is t he ter­
mination of the Saturn pro­
gram . Most of the elec­
troni c ha rdware tha t was

Entrance to shop.
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used in the Saturn program
was designed specifically
for that program and can­
not be converted to the
space shuttle program.

The second major factor
in the release of space
ha rdwa re is in the cost ef­
fectiveness of the space
shutt le. O nce t he shuttle
becomes o pe rat io nal,
sometime in t he ea rly
1980s, a ll of the NASA and
most of the m ili t ar y
satellite lau nches will be
performed by the shu ttle.
The reason for this is that it
will be millions of dollars
cheaper to launch the
reusable shuttle rather
than expendable boosters.
Both NASA and the
milita ry are al ready p lan­
ning the shutdow n of most
of the ir la un ch su p port
facil ities at both the
eastern and western test
ranges. This will assu re us
of a continuing supp ly of
space hardware coming on
the market.

Industrial surplus is
mainly the result of the
tremendous expansion of
techno logy in the e lec­
tronics ind ust ry in t his
cou ntry ove r t he la s t
decade . With t he deve lop­
ment of integ rated circuits
and la rge sca le integration,
trans istorized equipment is
becoming obsolete. This
has become even more evi­
dent in recent years as
energy costs have shot sky­
high . Transistorized equip­
ment requires not only a
greater amount of operat-

ing e nergy tha n the newer
fCs, but also, if the unit is
large, it needs substantial
amounts of cooling energy
as well . With new tech­
nology becoming ava ilable
to indu stry every year,
more and more equ ipment
is becoming ava ilab le to
the su rp lus "j unkie."

Th e imp ortan t d if­
ference between t he o lder
tube-type su rplus and the
newe r t ransisto rized sur­
plus is t hat the power sup­
p lies fo r the transistorized
hardware usually operate
on 110 volt, 60 Hz power
sources . These power sup­
p lies provide well-filtered
low-voltage, high-ampe r­
age outputs . Another big
bo nus is that, in ma ny
cases, whe n you plug in a
newer unit and turn it o n, it
works! No tricky conver­
sions are necessary.

Let us ta ke a look at
some ways to help you
select pieces of equipment
to stretch your surplus
dollar further. Equipment
is sold in four different
stages of assembly: in­
dividua l components, ci r­
cuit boards, pa rtially disas­
sembled uni ts, and inta ct
units. The surp lus shop
pays someone to disas­
se mble t he intact units into
sa lea ble portions . Th e
mo re work he puts into a
unit by taki ng it apart, the
more you will have to pay
for the components .

Individual Components
You can usua lly find any

val ue of ca paci to r o r
res isto r in any q ual ity or
size among the individual
parts sold by the surplus
store. You may have to
lo ok a little ha rder for the
partic u lar transis tor o r IC
that you need . When buy­
ing t ra nsistors and res,
rem em ber tha t yo u a re
buying used o r factory sec­
ond items in most cases.
This may be fine for bread­
boa rd ing ci rcui ts o r fo r
noncrit ica l circuits, but do
you re all y want it in a
critical circuit? Most mer­
chandise in the su rplus
sto re is sold as is, no
refunds o r exchanges. In­
dividual components can
be a good buy to help you
bread bo ard a new circu it,
bu t, generall y, this is the
most expensive way to pur­
chase su rpl us.

While checking out t he
indiv id ual pa rts area, look
for un usual items. I recent­
ly paid $15.00 for a 12K fer­
rite core memory unit. I'm
not sure just what I will do
with it yet, but, in the
meantime, it makes a n ex­
cellent pape r weight!

Circuit Boards
I have mixed emotions

abo u t bu yi ng ci rc uit
boa rds . Some ti mes you
can find a re al bargain, but
you can a lso fi nd a lot of
junk. Skvcratt Parts has
bins of circuit boards to
choose from, priced at
three or four for $1.00. You
can even buy a barrelful
for $10.00. The boards may

be populated with tran­
sistors, tCs. or even core
memory. The capacitors
are usually quality capaci­
tors and the resistors are, in
ma ny cases, 5% precision
o r better.

Whenever I buy a circuit
boa rd , I buy only those
bo ards that [ can pick out
and exa mine before th e
pu rchase is made. I usuall y
p ick out premium boards
and therefo re pay p re­
mium prices . One of my
favorite pu rchases was a
circuit board that I paid
$7.00 for . It had no elec­
tronic components on it at
all. It was instead covered
wit h over one hund red
14- and 16-pin wire-wrap
sockets. This put my cost
at less than 7 cents per
socket. I also managed to
save most of the wi re, add­
ing fu rther to my savings!

When picking out circuit
boards, try to have a
definite goal in mind
before you even enter the
store. Do you need l(s, or
perhaps heat sinks? Are
you after resistors, or are
you loo king for reed
rel ays? O nce you know
what you want, you will be
in a better pos ition to buy
the c ircuit boa rds conta in­
ing t he components that
you need, a nd not just a lot
of junk.

When I loo k at circuit
boa rds , I look at the ones
with lots of ICs. I check to
see if they are of the 7400
or TTL series of ICs and
whether or not they are in

Power supp lies. Circu i t boards.
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Power supplies and transformers.

sockets . I have paid as
much as $14.00 for just one
ci rc uit board, but it was
covered with fully sock­
eted 7400-series l e 5.

Partially Disassembled
Units

This is where I sta rt to
get turned o n. Parti al ly
di sassembled units include
suc h items as power sup­
pl ies, ci rcu i t board card
cages, d iode assemblies,
switch and light panels,
and a whole host of other
goodies. If you are in the
m arket fo r swi tc hes o r
lights, o r o the r items in a
quantity. thi s is the best
way to go. You don't pay
the cost of someone com­
pletely disassembl ing the
unit as with indi v id ua l
components. On the other
hand. you aren't paying for
a lot of excess baggage
either. Among the pa rtia lly
d isassem bled unit s, yo u
can usual ly find power su p­
plies to fit both your power
needs and your budget.

When purcha sing a
power supply, check to see
if the input and output ter­
minal s are clearly marked .
You can purchase the best
power supply avail able on­
ly to find it is use less if you
don't know whi ch input
and output co nnec tio ns to
make. All you can do then
is st rip it for parts . 1 don't
recommend thi s. Any sup­
ply having the quality com­
ponents necessa ry fo r use
in compute r ci rcuits is
usually in working cond i-

tion. You wil l pay a pre­
mium pr ice for these units.
This is too expensive a way
to go just for parts.

Intact Units
This is my favo rite way

to buy surpl us. If you shop
wisel y, you can ge t more
for you r money here than
in a ny ot her form of
surp lus buying. Not only
can you get you r money's
worth o ut of the parts'
va lue, but many times you
can a lso find working units.

When shopping for com­
pletel y assembled units, I
look for seve ral things.
First, I check to see if it wa s
put together with nuts and
bolts, as opposed to rivets.
Not o nly do nuts and bolts
ease d isassembly, but yo u
also end u p with a good
assortment o f hardware
whe n you are done. Most
of the newer units use c ir­
cuit boa rds and plug-in
modules. You usually end
up with a card c a ge
su itab le fo r a home brew
project in addit ion to a
good asso rtme nt of parts .
If it is po ssible to remove a
c ircuit board before buy­
ing the unit, do so. While
look ing a t the board, check
to see what precision the
resistors are, whether the
unit uses ICs or transistors,
and the overa ll construc­
tion and condition of the
board. These can all be
used as indicato rs of the
qu ality and the age o f the
unit.

Occasional ly I will find a

unit that uses tra nsistor
socke ts for its transistors.
Check to see if the power
supp ly is visible. If so, loo k
for a heavy-duty trans­
fo rmer, large e lect ro lyt ic
capaci to rs, and heavy-duty
power transistors mounted
o n large heat sinks. Also
look to see if there is a line
co rd wit h a conventiona l
plug. These are a ll ind ica­
tion s of a heavy-duty
power supply that might
st ill be in work ing o rder.
Check the front panel to
see if it contai ns a meter to
check the performa nce of
the power supply or gives a
hint of the voltages put out
by the power supply. While
at it, check for fu ses . Ma ny
times the output voltages
are protected by fu ses .
These may a lso give you an
ind ication o f the output
voltage and current. Above
a ll, when check ing ou t a
unit for possible pu rc hase,
check the price and ask
you rself, " If the un it is
stripped fo r parts, will I get
my money's worth in part s
alone?" Unless the sto re
owner is willing to le t you
plug in the unit to see if it is
operational , never assume
a unit is in operating cond i­
tion .

Even if the un it lights up,
the only t hing you shou ld
assume is th a t the power
supply works. Take a long
your voltage meter and
c heck whatever you can in
the sto re. I recently heard
of a loca l electro nics firm
that so ld 20 Tektronix

o sci llosco pes to a surp lus
dealer for $90 .00 each. The
o nly ca tc h was that the
CRT wa s burned out in
each scope and a rep lace­
ment CRT would cost
$1200.

I tend to prefer space
hardware over industri al
ha rdwa re. These units use
o nly the highe st quali ty
compone nts . Most of the
co ntac ts a re gold-plated
and many of the soldering
posts a re silve r-pla ted fo r
better connec tions. Al so,
since these units are on the
market b e cau se of a
pha seout , many of t he
units are still in working
co nd it io n,

While many of t he items
for sa le in a surplus sto re
have changed over the last
few year s, one thing re­
ma ins: You can still spend
hours browsing the shelves
of your fa vorite surplus
store in sea rc h of that
ultimate bargain .•

Oddly enough, only a
few of the many surplus
houses around the country
are well enough organized
to advert ise, so most o f
them are unknown except
to a few local hams and ex­
perimenters. If you have a
surplus store wh ich hams,
comp uter hobbyists, or ex­
perimen ters might find of
value, p lea se send the
name, address, and phone
number to us and we'll
publish it. Also include the
name o f the proprietor.
- Wa yne.
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EDGECOM'S FMS·25 ...
THE FANTASTIC 2M FM MOBILE RIG
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Edgecom's FMS-25 2m FM transceiver is nothing short of ideal for 2m
mobile operation. Ten front-panel-programmable memory channels provide
you with f ingertip convenience for recall ing your favorite frequenc ies, the
microcomputer-controlled PLL frequency synthes izer g ives you full
coverage with any transmitter offset using pu sh-button tuning, and the
built-in band scanner lets you automatically tune the band. Add to these
features an absolutely superior receiver, 25 Watt s of output power and you
have a combinat ion that provides unexcelled performance at the low price
of $439,

FOR THE ULTIMATE IN FLEXIBILITY,
THE INCOMPARABLE SYSTEM 3000A

The Edgecom SYSTEM 3000A 2m FM transceiver provides unequaled per­
formance, incredible flex ibili ty and several features that go beyond the
Im aginat ion. Twenty front-panel-programmable memory channels, a
memory scanner, a band scanner, two priori ty channels, any transmit off­
set , electronic tun ing, 25 Watts of output power and the superior Edgecom
receiver are a few of the several outstanding features that make the System
3000A the fo rerunner in the state-of-the-art in amateur communications.

M C
We'll Make You Glad You 're A Ham

10 OM ELECTRONICS, INC. ~."

CallCollect Now to Order (314) 961-9990
25065, BRENTWOOD BOUL EVARD

ST. LOUIS. MISSOUR I 63144

-
63



Stirling M . O/berg W/ SNN
/9 Lorello Road
Waltham MA 02154

An X-Band Transceiver

-more 10-CHz fun

The system desc ribed in
the foll o wing pa ra­

graphs is made up of
su rp lus microwave com­
ponents and other equip­
ment used in the home and
mo bil e statio n he re at
W 1SNN. On ly one piece is

described fo r construction
because the main co rn ­
ponents are now ava ilab le
to amateu rs and made for
amateur frequenc ies. The
device we will const ruct is
not too d ifficult to make,
bu t severa l pieces wil l re-

qui re t he use of a lathe.
The method used to con­

tro l the frequen cy of the
Gunn diode osc illato r in
t he transce ive r IS no t
new . It is of ten used In
radio a str onomy equip­
men t a lt ho ug h in th at

endeavo r, spectra l purity
of th e rf output is far
supeno r to that ac hieved
he re at W1SNN . Many
amateu rs have used the
same idea in days pas t
to co nt rol kl ystron local
osci llato rs for t he ir
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Fig. 1. Block diagram and simplified schematic of 10 GHz synthesiz er.
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The rf plumbing stripped of all the electronics. On the right is the receiverdetector which
feeds into a circulator. On the le ft is a Cunn oscillator. The large square unit fastened to it
is the varactor used to tune the Cunn oscillator.

The X-band phase locked rig set up o n the kitchen table photo studio. The meter on the
left is used for tuning up. The CLB sets on top o f the two and six meter rece ive r. The 1.5
Watt two meter rig is in the same chassis . The box that hangs on the right-hand detector
mount is a preamplifier. On the left. a small box contains the servo and modulation elec­
tronics.

made up by mod ify ing a n
old Rad io Shack two-band
Pat ro lma n poli ce monitor .
Th is receive r, whi c h is

later c a vit y. Thu s , the
sys te m becomes lo c ked to
the CLB channelize r.

A second re ce iver is

elect ron ics a re complete
wit h a n integrator and a re
used to tune a va ractor
mounted in t he C unn cscil-

receivers . Let us exam ine a
block diagram of my ap­
proach (Fig. 1). I hope you
will co me up with better
ways to do the trick , since
we need more act ivity on
10.250 C Hz .

It starts out with a CLB­
400B c ha nne lize r. The CLB
drives a 1 .5 Watt two meter
transmitter and receiver
and a n a ppropriate two
meter antenna through two
coaxia l rel a ys which allow
the use of the two meter
gear for lia son when se t­
ting up on x-band during
field days. The o t he r out­
put of the second coa xia l
relay feeds into a co mb
generator co nta in ing a ste p
recovery d iode (SRD) o r
sna p va rae tor which gen­
e ra tes th e appropriate
X-band harmo nic.

The com b generato r
rece ives its power for har­
mo nic generation by set­
ting the CLB transm it out­
pu t to 12 .250 MHz, which
is multiplied up to 147
MHz through t he VHF
Enginee ring 1 .5 Watt two
meter transmitter. The ou t­
put com b from the SRD o r
snap va rac to r produces a
usa ble output at 10.242
C Hz . This ou tput is fed in­
to a microwa ve hy brid mix­
e r and m ixed wit h a sam p le
of the C unn osci llato r's
output th roug h a di re c­
tiona l coupler to produce
an i-f o utput at 47.45 MHz.

A VHF Engineering six
meter front end set at 47.45
MHz serve s as the second
conversion to the 10 .7
MHz i-f input of the two
meter re ce ive r i-f amplif ier
and associated circ uits .
The i-f input o f the two
meter receiver c a n be
switched to either the two
meter front end or the one
on six for lia son use. or for
synt he si z ing th e x-band
transmitter. The six meter
LO input co mes from the
12_250 MHz output of the
CLB through a tripler . The
10.7 MHz i-f is further co n­
ve rted down to 455 kHz
where the di scriminator
output voltage is fed into a
servo amplifier . The se rvo
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pushed out by the driving
rf signal. Then the conduc­
tion ce ases ve ry quickly .
This is cal led the " life t ime"
and is a way to measure the
period that th e varacto r
will store a charge, and the
sna p-time (or step-time, as
it is a lso ca lled) ceases.
These diodes so met imes
require an external bias,
but ours will be used in the
se lf-bias mode.

The effects d escribed
produce a series of pulses,
whic h cause, in o ur gen­
era to r. the first cav ity to
"ring," producing a tra in of
damped waves a t a micro­
wave frequency . The out­
put of the " ri nger" cavity is
then di rected into a second
cavity, whi ch, by virt ue of
its high Q, propagates a
more CW-like signa l to its
ou tput terminat ion. In the
un it described for co n­
st ruc t io n, these cavit ies
are coaxial fo r the first two ,
and waveguide bandpass
cavit ies for t he last two .
Needless to say, much care
will be requ ired in the con­
st ruc t ion of the unit. See
Fig. 2 for detail s.

The diodes can be ob­
tained from many manu­
fa ctu rers. Two are li sted ,
with refe re nces, at the con-

The Co mb
Ge nerator

Snap va ractor or ste p
re covery diodes are names
given to these sem iconduc­
tors by two of the leader s
in th is field . Undoubtedly
there are other na mes, bu t,
since t his art icle st a rted
with these nomenclature ,
we will keep them . These
se m ico nd ucto rs have a
pro pe rty whic h, regardless
of what it is ca lled, pe r­
form s a s fo llow s: An
epitaxial d iffused va rae tor
is designed to sto re a
cha rge when it co nduct s in
its forw ard d ire c t io n. It
co nduct s fo r a very sho rt
t ime until thi s cha rge is

Fig. 2. Harmo nic generator construction detail s.

dri fts ca n be co mpe nsa ted po ra ted wit h the tunable
fo r by read just ment. It is c rysta l mount co mple tes
not an easy task to make the mixer half of the unit .
co ntact with another sta- The construct ion of these
tion unless you both are devi ces is a fo rmidabl e
lo cked on the sa me fre- ta sk unless a we ll-equipped
qu en cy , so a t unable microwave test facility and
receiver , for the t ime be- a la rge amount of machine
ing. is a must. Another work can be accomplished .
amate ur, who is using a Therefo re , it would be
sim ila r idea, has a pol ice worth t he cons tr uctor ' s
sc a nne r in use a s the time if he incorporated a
sea rch rece iver. The crysta l M ic row a ve A ss o c ia t e s
o s c ill ator ha s b een Cunnplexer" which has
modif ied to be tunable and a ll t hree of these ite ms, as
is scanned in the same wel l as an excellent horn
man ner that it would be if antenna .
it were crysta l contro lled .
Th is prov ide s a fully­
automated scann ing sys­
tem so he can drink his
Coorsr-'.

The m icrowave plumb­
ing used in this se t is com­
posed of piece s e it he r
gathe red fr om s u rp lus
houses or constructed by
the author. It is qui te a task
to make a Gunn -diod e
o scillato r/mixe r a ssembly
suc h as t he o ne used in thi s
system. The frequency con­
trol of the os ci lla to r is ac­
compli shed by vo lt a ge­
cont rolling a mic rowave
varactor loca ted with in the
oscillator cavity. A ferrite
iso lator, acqu ired from a
pol ice rad ar set, and incor-

tu na ble (or frequency con­
trol led by the GlB syn­
thesi ze r through the same
triple r used above) is used
as the recei ving i-f system
at 26.75 MHz when locked
to, or at, frequencies that
ca n be tuned across the
x-band range . Modifica­
tion requires the add it io n
of a preamp lifie r that
wou ld match the output of
the rece iving mixer to get
the noise figure down to a
usefu l leve l. This rece iver
does not have any band­
narrow ing filters in its i-f
system (10.7 MHz) a nd is
idea l for the searc hing that
is requ ired for sta t ions that
obviously will not be on
your frequ ency. It a lso has
12-volt capabilities which
allow it to work in the car.
Thi s rece iver co u ld be
re p laced by another six
meter co nve rte r and VHF
Eng inee ring i-f aud io
modu le as is used in the
two meter set up. Until t his
cha nge is made, we will
continue to make o ur co n­
tac ts with t he o ld police
job wh ich so far ha s given
exce llent results over the
s h o rt -p a t h Q SO s w it h
WA1NW F. Its bandwidth is
wid e eno ugh that o nce the
signa l is ca ptured, sma ll
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Side view of the SRD comb generator which provides the harmonics for mixing. The two
tuners on the top of the waveguide are inserted into the tops of the coaxial cavities . On
the bottom, the SRD mounting stud is in view and just behind it is the pis ton capacitor
tuning plug.

This view shows where the piston capacitor is located. The
SRD is in the foreground near the inspection pfa te.

amount of so lder ; just
enough to ma ke a good
elect rica l jo int. l e t the unit
coo l before attempting the
next step.

O n o ne end of the wave­
guide, ins ta ll t he inside rec­
ta ng u la r ir is pl a t e s as
show n. Then install the
out put flange o n the end of

When a ll of these parts
are a ligned and you are
su re of the correct post­
tioning as shown in the
drawi ng , gent ly heat the
assembly to a tem perat ure
that will cause soft so lder
to run , apply flux to each
joint, and run in t he so lder.
Use o n ly a ve ry sm a ll

ti l a tight fit is ac hieved .
The two p ieces o f V2-inch
tub ing should no w touch
each other on one side.

Insert each of the cavi ty
tubes into the holes so t ha t
t he two iri s slots nea r t he
bo ttom of e ac h tube face
each other. At the center of
eac h of these cavit ies , the
hol es shown in the draw­
ings should face the open
ends of t he waveguide .
These are the exit irises of
each of the coaxial filters .
Next, install the bottom
plug which should be the
machi ned piece whic h
makes up the coaxial post
fo r each cavity. All of these
pieces should be turned on
a lathe so that they p rovide
a very tig ht fit into t he tub­
ing . Make su re that the
plug ends of these cavities
a re para llel to the bottom
wall of the wavegu ide and
that the iris hol es nea r the
bottom are fa cing each
o ther. Insta ll the top pl ugs,
w h ic h have the tun ing
st uds, into t he to p of eac h
coax ial cav ity. These, too ,
sho u ld be machined for a
very tight fi t .

elusion of t he a rtic le. The
two references are ce rta in­
ly worth the reader's in­
spect ion in rega rd to fu tu re
genera tor const ruc tion.

The parts required fo r
th is section are eas ily ob­
tained . They consis t o f a
three-inc h sect ion of cop-­
per " sma ll X" waveguide
{RG-52!UJ, two Ih-i nc h i.d .
sections of brass pipe with
1!32-inch wall t hickness ,
and fou r e nd-plugs for
these pipes t ha t must be
machi ned and dr illed to
size. Also requi red a re a
cover. UG·39 B/U, which is
solde red to one e nd of the
wavegu ide. and a small
brass bo x whic h is con­
st ructed fro m another sec­
t ion of t he same wave­
guide . Construction of this
un it shou ld be easily ac­
co m plis hed fr om the
mechanical drawings. The
iris cou pling consists of
ho les found near t he bo t­
tom of e ach coaxial cav ity .
The plate used to cover the
cho ke flange , wh ich is t he
output of the harmonic
generator, is the freque ncy
contro lling e leme nt o f the
fourth filter , a waveguide
bandpass fi lter.

The tuning sc rews found
on the top o f the wave­
guide must have th e large
plates loaded to make sure
t ha t f irm connect io n is
made to the wa ll of the
wavegu ide. O nce adjusted ,
the jam nuts can be firml y
set since no further ad jus t­
ment will be required. but
be su re t hat the nuts
sq uee ze in to the lock
washers.

Begin construction o f
the SRD assembly by mark­
ing off the two holes fo r
the ci rcular cavities. These
two holes are drilled
through the waveguide
walls and are spaced dou­
ble the thickness of the
pipe wall , so the material
left in the edges of these
two ho les will be removed .
It is best to d rill both holes
with a smalle r d rill and
:he n line-ream out the re­
nainder of the materia l un -
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Front view of the comb generator shows the second inter­
nal iris which forms half of the bandpass filter. The large
flat pfate near the flange is the output iris which makes up
the second half of the bandpass fifter. ft is held in place by
the mounting screws which fasten the whole unit to the
direc tional coupler.

the waveguide . Aga in heat
the assembly, flux the iris
plates and the flange, and
apply solder. Care should
be taken not to overheat
the waveguide such that
the cavity assemblies are
disturbed . A fou r-cavity
assembly has been com­
pleted and is now ready for
insta lla tio n of the SRD and
rf launcher .

Exa m ine the drawing of
the comb generator diode
mou nt ing detai l o n Fig. 2.
Th is assembly and the dri v­
ing coil whic h is tuned to
two meters make up the rf
launcher . These compo­
nents must be carefully
assembled prior to install­
ing the SRD in place. This
diode is a small p ill whic h
has a fo rm facto r known as
"style 31" in the micro­
wave se m iconducto r tr ade .
To install it, pl ace the e nd
with the la rge flange
near the small circula r pro­
trusion into the end of the
prepa red 8-32 sc rew. after
the screw has been run up
through the threaded bush­
ing so that it's just visible.
The hole in the end of this
sc rew should accept t he
di o d e wit h a li ttl e
resistance . Do not push
sideways o n the d iode o r
you will fra cture the sea l.
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When ins t a lled . run the
screw into t he bush ing so
that the other end of the
diode engages with the
launcher line . The launcher
should have a matching
hole drilled into it in the
correct p lace . DO NOT
tig hten the diode-just a
firm fit will do . All of this
ac tivity is accomplis hed
t h ro ug h t he in spe c ti on
hol e on the top wa ll of the
waveguide. The d iode can­
not ta ke muc h heat. so any
solderi ng of the launc her
rod must be do ne before its
installation.

When the assembly is
completed. replace the aC 4

cess plate and connect the
output of the two meter
gea r th rou gh the atten­
ua tor shown in the draw­
ing. Th is pad wil l red uce
t he ou t put of the tra nsmi t­
ter to about 0.5 Watts
which is a ll tha t is required
to d rive the diode . It can
take only s light ly more
power. so take care!

Put the output of the
comb generator into a
wavemeter and detector .
The detector will have to
drive a very sensit ive meter
if the ou tput is to be seen.
There shou ld be at least 20
microamperes o ut put a nd
should be ind ica ted a t the

freq uency desc ribed .
If a smaller ind ica tio n is

shown, it should improve
when the tuning screws on
the top of each cavity are
adj usted . The f requency
meter should be left on the
prescr ibed freq uency of
10.240 C Hz. Ad just th e
o u t p ut coax ia l c avity.
whi ch is the one nearest to
th e flan ge. fo r maximum
an d the n peak -up the
ri nger. It is possible to be
147 MHz higher o r lower
since this is a comb gen­
era tor, so watch the fre­
quency meter . If a spec­
trum analyzer is available.
as was to the author, little
problem will be encoun­
tered in ad justing for peak
out put, bu t if not, it wil l re­
q u ire jud ic io us obse rva­
t ion o f th e fr e q uen c y
d etec ted by the frequen cy
meter cav ity. When it is
correct ly ad jus ted , one
very large pe ak right on fre­
q uency can be measured .
When it is slightly off peak.
a number of peaks will be
observed when the fre4

q ue ncy mete r is tuned
th ro ug h the desired out­
put. With a little practice.
full o utput wil be ass ured.
Wh en a dj us t me nts a re
co m pleted. be su re to
t ighten the two jamb nuts
t ha t a re o n the tu ni ng
sc rews . No further ad just­
me nt will be required if it is
done right as these nuts do
not work loose.

We are now re ady to try
to lock up the system to
the channelizer, hook up
the ha rmonic gene rato r to
the system. and determ ine
tha t a ll of t he se rvo co n­
nections a nd indi ca tors are
in order. Turn on t he sys­
tem and look at t he center
sca le t u ning meter . It
should be right 0"0 the line .
To prove it is locked , and
will also lock again, open
the lock/unlock switch and
watch the meter swing one
way or the other and then
snap back to center when
the switch is closed . With
t he lock switch closed on
t he sea rc h recei ver, you
shou ld be ab le to he ar

you rself when you speak
into the mike . Full duplex
can be used on this fre­
quency .

The circuitry shown for
the power supply, servo
electronics, and modula tor
a re simple and shou ld give
little troub le . The ou t put
from the VHF Enginee ring
i -f s t r ip di scrimina tor
should be used as recom­
me nded from the man ufac­
turer for driving a micro­
am me ter. The m e t e r ,
however, is re placed with
the circuitry shown, and
then the meter will be con­
nected to a new set of con­
nections .

Modu lation of the va rac­
to r requires a litt le ca re .
Very litt le mod ulation is
needed as full FM is used .
If you a re work ing a stat ion
t hat uses a wideband re­
ce iver. then a grea ter swing
will be req uired . Howeve r,
if you are worki ng one that
has a system like the one
described . then the devia­
tion must be adjusted to fit
his re c e ive r using the
deviat io n contro l.

Tests throughout the fa ll
have gone on wit h thi s rig.
It is portable , by virtue of
its seve ra l boxes. and gets
hauled up on Pro spec t Hill
in Wa lt ha m o n Sunday
a ft erno on s . Pre a rranged
contacts have been made
ove r 3D-mile paths with lit­
tle difficulty .

Plans for another rig of
the same type to be used
fo r exped itions are in the
works. It would be inter­
esting to see what can be
done at greate r ra nge s,
which I know are done
comme rcia lly. It's q uite a
thrill to hear full qui e ting
on top of a hill with a lot of
o ld junk plum bed together.
I hope you will enjoy the
same resu lts on your own
expeditions. •
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THE INCOMPARABLE SYSTEM 3000A
"TWENTY FRONT-PANEL-PROGRAMMABLE CHANNELS.

"TWO BUILT-IN SCANNERS
"MEMORY-CHANNEL MONITOR.

"ANY TRANSMlnER OFFSET.
"FULL TWD-YEAR WARRANTY.

LIST PRICE ONLY $549

THE FMS-25 ... ONLY 5439

"BUILT-IN SCANNER
"TEN FRONT-PANEL-PROGRAMMABLE MEMORY CHANNELS

"ANY TRANSMlnER OFFSET
"ELECTRONIC PUSH-BUnON TUNING

"25 WATTS OUTPUT
"SUPERIOR INTERMOOULATION PERFORMANCE

FMS-25 ... PERFORMANCE THAT CHALLENGES YOUR IMAGINATION
•••••• LOOK ! ••••••

HOURS: Monday ' Friday 8 a.rn. - Midnight
Saturday 8 a.m . . 8 p.m.
Sunday Ncon . 8 p.m.

fA-- 1 Commun~~~!~t!nS Cente/!
I I 443 N. 48th, Lincoln. Nebraska 68504 In Nebraska Call 14021 466 -8402
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Craig McCartney WA8DRZ19 was one of the Chicago Area
Radioteletype Repeater System'S members who manned the
booth at the Chicago FM Club's annual Radio Expo this past fall.

T. S. Genesn VU2TS(left)and his seventeen-year-old SWL nephew.
Janardhan, competed in August's fOOD-mile Karnatal<a-1000
Motor Rally, organized by the Bangalore (India) Motor Sports Club.
What you can't see in this view is the sign painted on the bike 's
seat: " 73 FROM RADIO AMATEURS,"

Faces, Places

In recognition 01 her outstanding support of radio amateurs in
their state, Alabama hams presented this plaque to Mrs. Edith M.
Parker at the Central Alabama Hamfest in September, Mrs. Parker
was in charge of Issuing amateur radio car tags from 1962 until her
retirement in July of this year.

At the Veteran Wireless Operators Association's annual banquet
In New Yorl< on May 20, Jack R. Popple (Ieft) presented the Marconi
Memorial Gold Medal to Bob "Whitey" Doherty K1VV for his ef­
forts in conjunction with the Marconi 75th Anniversary Amateur
Radio Commemorative Station, KMIeC.

These central Ohio amateurs helped raise over two thousand
dollars for charity last spring. when they assisted with the fourth
annual Reynoldsburg bike·a,thon. Pictured left to right are Dr. B.
Morgan Heflin WA8UVR, Randy Mitchell WD8AXY, Vernon Hofland
WD8NAU, Joe Hahn WD8NBA, Malt Brown WB8WKZ. Dick Carr
WA4BIH, Dennie Roe WA8HPW, John Vollmer WBBUlF, and Mac
Ceschiat K8ZQS,
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EDGECOM SYSTEM 3000A

AND FMS-25...

INCOMPARABLE PERFORMANCE

AND FLEXIBILITY
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INCREDIBLY PRICED AT $549

SYSTEM 3000A
• Twenty Front·Panel ·Programmabl e Memory Channe ls
• An y Transmitter Offset
• Built-In Memory Scanner
• Bui lt-In Band Scan ner
• Memory Channel Moni tor
• Superior Receiver
. 25 Watts Output (adjustable)
e Amertcan Made/FULL 2-Y EAR WA RRANTY
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FMS·25
• Ten Front-Panel-Programmable Memory Channels
• Bullt-ln Band Scanner
• Same Fantast ic Receiver/Transmitter as System 3000A
• Any Transm itter Offset
• Push-Button Tun ing
eAmerican Made/Ful12-Year Warranty

BARGAIN PRICED AT $439

0000000
Aureus Electronics Inc.

1415 North Eagle 0 0 0 0 0 0 0
Naperville IL 60540
(312) 420-8629

V' Reader Service-see pege 323. 71



RESULTS OF 10·10 SUMMER OSO PARTY
JULY 15-16, 1978

caNT ESTS
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or fi rst OX certificate holders
will be worth 2 poi nts for a
OSO. If the station is a Charter
mem ber cert i ficate hol der ,
score 3 po ints per OSO.
SPECIAL:

On this date and this date on­
ly, any station who does not
hold a Flatland Farmer cer­
tificate can qualify for one by
having two OSOs with any two
stations who have a Flatland
Farmer certificate, rega rdless
of whether that station is a
Charter, Local, or Associate
member. Stations wishing to
obtain their basic certificate
should send request , listing the
two OSOs, $1.00, and two first
class stamps to: Lou Reik
W B9YJ E, 804 Commercial
Street, Danville IL 61832.
ENTRIES:

Log s must have date, call ret­
ters. name, OTH, 10-10 number,
and Flat land Farmer number, if
any. Logs to be postmarked by
Jan. 15 and mailed to: Mike
Reik WB9YJF, 304 McKinley
Street, Westville IL 61883.
Results of the contest will be
published in the spring 10 = 10
bulletin, and other amateur
pub lications.
AWARDS:

A certificate will be issued to
the t st , 2nd , and aro place win­
ners in each US call area , in·
eluding KH6 and KL7. All other
call areas will be considered
OX and a certificate will be
issued for tst, zno, and 3rd
place. In addition, a specter
award wi ll be given to the per­
son anywhere in the world who
scores the highest point total.

-

FarmerPh/ilpter
ternational Net" Inc.
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FLATLAND FARMER 1D-X
QSO PARTY

Starts: 1200 GMT
Sunday, December 3

Ends: 2400 GMT
Sunday, December 3

This is the first OX OSO party
sponsored by an individual
chapter of the 10-X Interna­
tional Net , Inc., the Flatland
Farmer Chapter. Score one
point per OSO if said stallon
does no t have a F latl an d
Farmer certi ficate, two po ints if
they hold a Local or Associate
cert ificate number (stat ion wilt
have an " L" or " A" after the cer­
tificate number). All f ir st state

points by number of ARRL sec­
t ions and provinces. Addi t ional
OX contacts co unt for OSO
po i nts, bu t only o ne OX
multiplier Is allowed overall.
W1 01, the club station, will be
operating CW on odd hours
and SSB on even hours, and
counts as 5 points on each
band and mode. Novice asos
count 2 points while OSCAR
OSOs count 3 points each.
ENTRIES:

Logs must show category,
date, time (GM T) , calls ,
numbers, mode, bands, OSO
points, and claimed scores.
Separate certificates for single
and multi-operator stations,
and all logs should show which
class applies. Enclose a large
SASE for results. Send logs,
postmarked by Jan. 3, toGARA,
clo Fred Porter W1VH, 169
Garmen Hill Rd. if2, New
Milford GT 06776.

POll ""OV." AM;> $".:l~••• fORTS Tl'lI"e<)M)U

f~I'_". OlXlOWIlL.. UfO 0Uf$T""'_ eo ..Uf1OHl
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OX LEADERS
Central America & Caribbean

TI2NA 771/1356
South America

LU6DWZ 231/418
Europe

DF1XG 1241140
Asia

JA3XOG 61 /105
New Zealand

ZL1BaD 2601440
Australia

VK2NET 383/661

OSCAR as a separate mode.
Novices wilt please ident ify
themselves by " IN" unless "N"
is part of thei r call. Out-of-state
portables and mobiles cperat­
ing in CT are requested to teen­
tify themselves as such. CT
mobiles operating in other than
their home counties will
receive special certificates pro­
vided they make at least 20 out­
of-state OSOs. Mobiles count
as a separate station in each
county. Counties certificates
will be awarded to each station
working all 8 CT counties.
EXCHANGE:

OSO number, RS(T), and
ARRL section or CT county.
FREQUENCIES:

SS8-3927, 7250, 14295,
21370,28540.

CW-40 kHz up from bottom
of each band.

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

Non-CT stations multiply
total number of CT OSO points
by number of CT counties
worked (8 max). CT stations
multiply total number of OSO

CHAPTER STANDINGS
1. Colorado 11081120704
2. Minute Man 5629110721
3. Bay Area 383917201
4. Land 0 ' Lincoln 293415455
5. Gateway 2740/5326
6. City of LIghts 2447/4607
7. Plainsman 220214196
8. NorthStar 216414t25
9. Sky Blue Waters 2t 15/4060
10. White House 2081/3940

U.S. DISTRICT LEADERS
1. WA1UZH 5051953
2. K2DEG 4071751
3. WB3FAF 4181769
4. W40RH 64811186
5. WASJDU 687/1272
6. WB6JPY 4441804
7. K7PVZ 4701833
8. WD8DPB 2361446
9. WA9PQY 464/850
I KIGU 1317/2358
KG KH61TDIKG6 107/144
KH KH6JTL 389/693
KA KA6HF 901132

CANADIAN LEADERS
VE1 VE1BNN 5081910
VE2 VE2DZO 3241603
VE3 VE3JAR 2711519
VE4 VE4ADG 219/414
VE6 VE6BBC 541102
VE7 VE7CMT 2551459

TOP TEN
KGGU 131712358
KILT 805/1481
WGPEL 78111433
T12NA 77111356
WASJDU 68711272
WICP 64911215
W40RH 64811186
NICP 61Y1137
WD5CSK 58Y1104
K5CWB 58211089

CONNECTICUT aso PARTY
Starts: 2000 GMT Saturday.

December 2
Ends: 0200 GMT Monday,

December 4
Rest Period: 0500 to 1200 GMT

December 3
The cancrewooo ARA invites

all amateurs to participate in
the annual CT aso party .
Phone and CW are considered
to be the same contest . Sta­
t ions may be worked once on
each band and mode, including

from page 28

continents = 5 po in ts. Con­
tacts with HQ station GW8WJ
or GW6AQ count 25 points.
Tolal score is toter number of
a s o points limes number of
prefixes worked (as per WPX
award rules).
ENTRIES:

Send logs not later than Jan.
31 to: Peter Lumb G3IRM, 14
Linlon Gardens, Bury Saint Ed­
munds, Suffolk IP33 2DZ,
United Kingdom. IRCs appre­
c iated lor contest results.
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THE 73 MAGAZINE 10 METER AWARDS
The return of vigorous solar activity means that 10 meters

is once again a band to be reckoned with. A/' So/'s r r-year
cycle of sunspot production is about to hit a peak, with the
result that QRP 10 meter OX is possible.

No w's the perfec t time to convert that old CB rig to 10 (or
buy a brand new one from Bristol or Standard) and join the
fun. We've had many articles showing you just how easy a
CB-to-10 conversion really is. To give you an added incentive,
73 is offering two nifty Certifica tes of Achievement for 10
meter channelized communications.

For domestic types, there is the 10,40 Award. This one
should be pretty easv-::just work 40 of th e 50 sta tes . The DX
Decade Award goes to DXers who work 10 or more foreign
countries with a channelized 10 meter rig . We have endorse­
ment stickers, too- the whole bit.

To give everyone an equal shot at award #1, only contacts
made October " 1978, or after will be valid.

Well, don't just sit there. Get out your soldering iron, order
some crystals, and put that CB rig on 10. This is going to be
fun, so don't miss out!

RULES
1) All contacts must be made in the 10 meter amateur band

using channelized AM equipment. Both converted Citizens
Band equ ipment and commercially-produced units (SUch as
those available from Bristol Electronics and Standard com­
munlcations) may be used.

2) To be eligible for award credit, all contacts must be
made October 1, 1978, or after.

3)The 10·40 Award Is available to applicants showing proof
of contact with stations in at least 40 of the 50 United States.
A special endorsement sticker will be available to those
working all 50 states.

4)The OX Decade Award is available to applicants showing
proof of contact with at least 10 foreign countries. Endorse·
ment stickers will be awarded for 25, 50, 75, and 100 ccun­
tries.

5) A log of stations worked, with the date, time, and type of
equipment used for each contact, must be submitted when
applying for each award or endorsement.

6) Each application for an award or endorsement must be
accompanied by a signed statement that all claimed con­
tacts are valid. No QSL cards need be sent, but they must be
In the possession of the applicant.

7) To cover costs, a fee of $5.00 must accompany each
application for the 10·40 or OX Decade Award. The fee for
endorsement stickers will be $2.00 each.

8) All award applications should be mailed to: Chuck Stuart
N5KC, 5115 Menefee Drive, Dallas TX 75227.,.

There will be no multipliers
used or consideration given for
multi-operators.

The normal requirements for
the award are a totaJ of 10
points as fol lows: Charter
members (#01C·24C) :: 5
poin ts; Local members
(# 101 L-500L) = 2 poin ts ;
Associate members (#501A and
up) = 1 point. Submit your re­
quest with $1.00 and two first
class stamps to the certificate
manager, Lou Relk WB9YJE
(see above lor address).

SODBUSTER AWARD
The Sodbuster Award is the

newest award. It is a 3- x 2%­
inch self-sticking award that is
to be placed on your basic cer­
tificate. This award requires 50
points. This award in itself will
be worth 3 points. The point
breakdown for the Sodbuster
Award is as follows: Charter
members are worth 5 points;
Local members are worth 3
points; first staters and first OX
are worth 2 points; all other
Associate members are worth 1
point. Submit your request
along with 3 first class stamps
to the certificate manager, Lou
Reik WB9YJE.

For those interested in the
Flatland Farmer Chapter, it
meets each Sunday night at
1900 hours local IL time on
28.745 MHz.

ARRL 10 METER CONTEST
Starts: 1200 GMT

Saturday, December 9
Ends: 2359 GMT

Sunday, December 10
The contest is open to all

amateurs worldwide. All osos
must take place on 10 meters,
and OSCAR asos are valid .
Each station can be worked on
phone-to-phone and Ow-to­
CW, and anyone can work
anyone. All CW contacts must
be made between 28.0 and 28.5
MHz, unless working through
OSCAR. When operating on 10
meters, please avoid the
OSCAR downlink frequencies.
CLASSES:

Entries will be classified as
either single- or multiple­
operator stat ions. Multf p!e­
transmitter stations are not
allowed.
EXCHANGE:

All WIVE stations will send
RSm and state or province.
Others will send RS(T) and con­
secutive serial number starting
with 001. Stations that are not
land-based will send RSm and
ITU Region (1 , 2 or 3). The
District of Columbia is counted
as part of Maryland.
SCORING:

Each completed aso counts
2 points, or 4 points if with a W
or K Novice. The multiplier is
the sum of the total number of
states, Canadian call areas
(max. 9), ARRL countries (not
US or Canada), and ITU regions

from non-land-based stations.
Final score is the sum of the
aso points t imes the total
multipl ier.
AWARDS:

A certificate will be awarded
to the highest-scoring single­
operator station in each sec­
tion, Canadian call area, and
foreign country. Region awards
fo r non -teno-beseo stations
and awards for muftr-ooerator
and Novice stations wi ll be
issued if warranted.
FOAMS:

It is suggested that contest
forms be obtained before the
contest from the ARRL, 225
Main St. , Newington CT 06111;
include an SASE. Checksheets
are not required, but a penalty
of 3 addi tional contacts will be
made for each duplicate con­
tact.

These rules were taken from
last year's contest. For com­
plete rules, see the November
issue of aST.

1978 CW CHRISTMAS PARTY
The Society of Wireless

Pioneers (SOWP) is planning a
membership Christmas en-the­
air CW aso Party for the
weekend of December 16 and
17, 1978. The party wi ll cover
the full GMT period to allow
members around the world to
participate.

All members with amateur
licenses are being encou raged
to take part. The call will be CO
SOWP. While there will be no
certif icates or other awards
given-everyone who takes
part will be a winner by having
an opportunity to renew old
friendships , establ ish new
ones, and continue a camera­
oerre developed over t he years.

Suggested frequencies for
the party are between 50 and 60
kHz up from the low end of each
amateur band. Novices should
consider the middle of each
Novice band . Additional triter­
mation about this party and the
Society can be obtained from
the Party Coordinator, Bill
Willmot K4TF, 1630 Venus
Street, Merritt Island FL 32952.

ARRL STRAIGHT KEY NIGHT
0100·0700 GMT

Monday, January 1
Check OST for any changes

in t he rules!
Basically, rules require the

use of a straight key only . Send
" S K N" instead 01 "RST"
during asos, to help identify
contest stations. On 80·40-20
meters, try 060 to 080 kHz up
from the bottom edge of the
band. On Novice bands, try 10
kHz up from the bottom of the
Novice band . After the contest
period , send a list of calls of the
Stations contacted during the
contest period, plus your vote
for the best f ist heard. Please
mail entries as soon as pass i-

ore to the ARAL, 225 Main
Street, Newington CT 061 11.

SLOW SCAN
TElEVISION NEWS

Amateur Television Maga·
zine is now offering a series
of award certificates for
SSTV activity rang ing from a
basic award through several
levels 01 difficulty to a Master
Scanner Award. The beginning
level certificate requi res the
SSTV operator to have con­
firmed five SSTV contacts on
each of any five ham bands, a
total of 25 contacts. The bands
used for all the levels may be
any combination of the contes­
t ant 's choosing. Additional
awards are available for work­
ing increasing numbers of eta­
tions on increasing numbers of
bands. Each certificate is 8x 11
inches and suitable for tram­
ing. ATV Magazine wi ll publish
the names and calls of each
certificate holder as issued
with each award numbered
consecutively . The various

award levels are as follows: 5
SSTV asos on each of any 5
bands = 25 contacts total; 6
SSTV asos on each of any 6
bands = 36 contacts total; 7
SSTV asos on each of any 7
bands = 49 contacts total; 8
SSTY a s o s on each of any 8
bands = 64 contacts total; 9
SSTV asos on each of any 9
bands = 81 contacts total; 10
SSTV asos on each of any 10
bands = 100 contacts total.

In addition to the normal Ire­
quency bands , the use of
OSCAR may be used as 2
bands for any two OSCAR
modes, i.e., 5 contacts via
450/144 OSCAR would count as
1 band for the basic certificate.

Applicants should send
proof of asos and $1.00 for
postage for each award to:
SSTV Maste r Scanners
Awards, PO Box 1347, Bloom­
ington IN 47401 . Allow two
weeks lor processing and
award preparation. SSTV con­
tacts must have been made
after Sept. 1, 1978, to qualify!
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DX _
from page 20

W4KPQ daily on 14210 at
12OOZ. aSL to K4MQG .

South Shetlands-CE9AT
CE9AT meets WA2HNE dai ly

on 21335 at 16OOZ. Tune in
about a ha lf hour earlier to get
your call on the li st. US, VE, and
XE sta tions can aSL to
CE2B10, Antarctic Department,
Naval Post Office, Valparaiso,
Chile. Include an SASE with
15¢ USA postage.

Svalbard-JW7FD
Rag has been showing in the

14200 to 14250 slot on twenty
meters after 1000Z. Between
1700 and 1800Z he moves to fif ­
teen meters, sometimes visit­
ing the Afr icana Net on 21355.
QSL to LA5NM.

Tonga-A35CR
Clark plans 10 be in Tonga for

about a year as a member of the
Peace Corps. Look for him
around 14240 most days after
0700. aSL to Box 147, Nuku'
Areta, Tonga.

Walvis Bay
The Northern Cal ifornia DX

Foundation has indicated a
will ingness to supply a beam
and equipment for an operation
if it can be assured that it will
be a duly licensed operation,
the re being some doubt
whether one of the previously
heard stations did have a valid
Walvis Bay license. South
Afri ca continues to insist that
Walvis Bay is their territory and
has been for over 100 years.
Namibia, on the other hand,
has only been admin istered
since its capture from the Ger­
mans du ring World War I. This
will all be worked out eventual­
ly, so work them if you hear
them and worry later. '

Rhod es-SVIl
SV0WTT has been trying to

get permission from the Greek
licensing authorities for an
operation from Rhodes Island
in the oooecaneee group .
While the US has a rec iprocal
licens ing agreement wi th
Greece, it is sti ll di fficult to get
permission to operate from
Rhodes and just about impossl·
ore to get permission to operate
from Mount Athos. ln the rnean­
time, Jack can usually be found
around 7003 from 2230 and
21003 after 03OOZ. Give him a
call and you'll get the latest
word on Rhodes.

United Arab Emirates-A6XB
A month or so back, we

reported that all A6 operations
had ceased. Apparently this is
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not completely true. Vernon
Dameron K1DRN, QSl mana­
ger for A6XB for the past seven
years, says that from the aSl
cards he is receiving for A6XB,
there is still plen ty of activity.
CW operation is completely for­
bidden though, so any A6s you
hear on CW are phony.

Brunei -VS5XU
look for this one from 1300Z

daily in the 14200 to 14210 slot.
A good operator, he stays away
from lists and generally works
by call districts. aSl via
Dl1Dlo

East Malaysla-9M8HG
CW contacts can be made

with this rare one near 14003
around 1300Z and near 21025
after 1500Z. QSl to Horace
Cray, PO Box 2242, Kuching,
Sarawak, East Malaysia.

Iraq-YI1BGD
Magid seems to have settled

into a regular rout ine operating
transcerve on 14310 alter
21OOZ. Although handicapped
by a weak antenna and low
power, he continues to do a ter­
rific job and show a lot of pa­
t ience, seldom losing his cool.
At the end of each Friday ses­
sion, a li st is taken by districts
for the following week's ses­
sion. QSl to Box 5864,
Baghdad, Iraq.

lord Howe Island-VK2AGT
Dick can usually be found

around 14225 from 0600 to
07OOZ, especially on Wednes­
days. He is looking for Nebraska,
Utah, and Wyoming to f ill out
his WAS. OSl to Dick Hoffman,
lord Howe Island, N.S.W. 2829,
Australia.

Mongolia-JT1BF
On almost daily from 1100 to

1400Z. UW0NE is the Hat-taker
and MC. QSl to PO Box 6,
Vladivostok, USSR.

BITS AND PIECES
The Johnson Island Radio

Club has received a number of
cards for contacts with KJ6Dl,
operator Henry, during the
period July 18 to August 1.
KJ6B Z reports that this station
is unknown and cards are being
returned.

A show of hands at the DX
Forum at DXPO 78 showed that
98% to those present favored
making the DXCC awards pure
by disallowing any cross-mooe
contacts. A majority also
favored dropping the "separate
administration" clause from
the DXCC country criteria . This
is the clause that gave us
4U1ITU/4U1UN and Sable

Island.
There are three different

groups from as many countries
planning future aovet action.

The TF6M operation gar­
nered 10,800 QSOs in 85 hours.
They worked 121 countries on
five continents, including all
states but Hawaii.

Some new prefixes have
been announced. These in­
clude J4 for Greece and J3 for
Guinea Bissau .

Congratulations to W50PC,
WA5KGO, and WB50JO for
providing a vital comrnunlca­
tions li nk to the Double Eagle /I
duri ng the first-ever trans­
oceanic balloon crossing. Ama­
teur radio proved to be the on ly
method of commun ications
when a faulty transmission
cable aboard the balloon
knocked ou t the commercial
frequency equipment. A spe­
cial QSl will be sent to all those
lucky enough to make contact.

By the time you read this, the
new beam supplied by the Nor­
thern California OX Foundation
should be up and in operation at
4U1UN.

As of the end of July, total
ucenseo amateurs in the
United States numbered
348,561, up 8.5% in the last
year.

Jacky F6BBJ, one of the top
French oxers. has been look­
ing toward the Red Sea and the
is lands off East Africa for
some possible OXpedltion ac­
t ion around the end of the year.
Other Frenchmen closer to
home have been eye ing St. Bar­
thelemy Island north of
Guadeloupe for possible OX·
pedltlon action if OXCC ap­
proval can be obtained.

Volunteer examiners are
needed by the FCC to ad­
minister amateu r examina­
t ions to bl ind and physically
handicapped applicants. Con­
tact your local FCC office for
more information.

Ru l e s and app lication
blanks for the World Radio
W-100-N, Worked 100 Nations
Award, can be obtained by
sending an SASE to World
Rad io , 2120 28th Street ,
Sacramento CA 95818.

The DXAC recently vetoed
DXCC status for the Repub li c
of Seal and. The Republic of
Sealand Is an old British air­
defense radar tower similar
to a dr illing tower, located just
off the English coast. It was
purchased by a group hoping
to turn it into a gambling
casino. They issued passports,
minted stamps, and even had
their own currency. Apparently
it was a good idea because
another group invaded Sealand
and captured it by force. The
original group then rearmed
and recaptured Sealand and
imprisoned the invaders' leader.
After all this, the DXAC still said
00.

Bill A35Wl will be returning
to New Zealand soon, but while
on Tonga, he has been conouc­
ting rad io classes. Hopefully,
one of the graduates wil l
remove A35 from your needed
l ist .

last month, we mentioned
the possibility of a future OX·
peottton to Oneo Is land in the
South Pacific. For those of you
trying to find it on your map,
look northwest of Pitcairn and
west of Henderson Island.

There is a report that Iraq
and Saudi Arabia have signed
an agreement concerning their
neutral zone, so if you haven't
worked 8Z4, now is t he time.

FG7AS does QSl-some­
times a year late, but he does
OSlo On that same SUbject,
there is a report out of Moscow
that the USSR QSl Bureau is
running out of funds and must
cut back on their manpower.
This will mean an even longer
wait for those needed Russian
ost,s.

HH2MC advises that there
are now 17 members in the Port­
au-prince Radio Club. Haiti has
applied for IARU membership and
is waiting for action to be taken on
its application.

Baruch 4Z4TI plans to head
back into the Pacific before
next summer. VR1 is a possible
stop. let him know if you have
any favorites.

Congratulations to K1DG on
winning the 1978 Bermuda DX
Contest and the au-expense­
paid trip to Bermuda that goes
to the winner. K30H was the
top scorer in the third call
district for the 5th straight
year.

Alex 3B80A reports making
better than 10,000 contacts
from 3B9 and some 5,000 from
3B6.

The September issue of Na­
tional Geographic had an arti­
cle on JA1QFW's solo walk to
the North Pole.

KM6FC left Midway Island
last October and headed for
Maine. len logged better than
23,000 QSOs during his stay.
Two operators remain at
KM6BI. KM6BI con tacts before
July , 1978, go to W8TIZ; after­
wards, to W5RU at the Delta OX
Association.

It is reported that the VU
Bureau has gone bankrupt and
folded operations. It might be
prudent to seeka dtrect QSl route
for VU contacts.

It seems there will be no
ZS60UtZS3 osts forthcoming.
ZS60U first reported that an
off ice girl had accidentally
dumped the incoming OSls in­
to the wastebasket. Those who
tried again received only
silence for their efforts.

Jack K90TB has ceased est
operations for FP8DXlFP8Ml
and FP8H lo He wIll still help
you for contacts with FPBOXI
FP8M l and his own call ,
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FPf>VY.
VU2ANI became a silent key

in 1976 and several are search­
ing for his logs. K6TWT doesn't
have them.

WrJBW is trying to get connr­
m at ro n on contacts wit h
CR60 B in November, 1975, and
02ACK in July, 1976. Any
assis t ance wou ld be ap­
prec iated.

NOVICE CORNER
Last month, we talked about

the incoming aSl bureaus and
how to make sure you received
any cat, cards directed to you
via that route. This month, we
will discuss the best way to
send aSls. Whether you a Sl
direct , via the bureau , or
through a aSL manager, you' ll
want to be able to pick the best
rou te for that part icular card .
Best route In this case means
the one that is the most likely
to produce a card in return, not
necessarily the cheapest or
even the fastest. Remember,
confirming the contact Is the
result we are after.

aSL managers are almost
always the best route to go. If
the station you work has a aSl
manager, then you can usually
be assured of a fast connrrna­
t i on . Sometimes problems
deve lop like logs getting lost
or an inexperienced aSL
manager not realizing the
scope of the task he has under­
taken, but generally aSUng via
a ost, manager will produce
the fastest results. Here is the
way it works: Alter looking up
the aSL manager's address, f ill
ou t a aSL in the normal
manner, but make sure that
your call is written on the
report side 01 the card. a SL
managers don't l ike to have to
stop and flip a card over to see
who sent it. That can be very
time-consum ing. Next comes
the SASE. SASE stands for
self-addressed stamped
envelope and that's exactly

Ham Help
I need a manual andlor

schematic lor the Multiphase
Exciter Model 2O-A made by
Central Electronics, lnc., duro
Ing the 195Os. I will copy, and
return in good condition.

A. McGinnis WA2DTQ
55 Patton SI.

Iselin NJ 08830

1 am indeed very, very sorry
th at I waited this long to thank
you for publishing my letter in
the August issue.

It seems that when it rains, it
pours. (I hate to use an old say'
ing .) In August , I suddenly
found that I had some friends,
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what it is. Address the envelope
in the normal manner ,
except address it to yourself
and don't forget to stamp it.
Now, when the aSL manager
fills out your card, he just
drops it into the SASE, sea ls it,
and mail s it back to you. Some
a Sl managers like to have the
call o f the OX station and the
date and ti me of the contact
written in the lower left-hand
corner of the envelope. This
hel ps them to tue you r
envelope until the logs arrive
from the OX station. If the aSl
manager is located outside the
United States, skip the postage
stamp and drop a one doll ar
bill in the envelope. There are
o ther ways, such as using IRCs
or foreign postage, but a dollar
b ill general ly produces the
best resul ts.

If no aSl manager ex ists for
a particular station , then the
next best route is direct to the
station's home aTH. If the sta­
tion accepts direct aSls, he
will usually pass you his ad­
dress during the contact. This
is generally a PO box number,
so it is no problem to pass.
Since the OX station receives
many a SL requests, he will
usually return your a SL via the
bureau un less you enclose an
SAE along with the usual dollar
bill. Again, IRCs or foreign mint
stamps can be used, but the
dollar bill produces the best
results. IRCs, which can be
purchased at your local post
office, are too expensive and
are not always accepted in
some countries. One thing can
be said for fore ig n min t
stamps. Once you stick t hem
on you r SAE, they are useless to
the OX station for any pur­
pose other than to retu rn your
card. One thing must be kept in
mind when considering direct
aSling. If the OX station says
to a5L via the bureau or via his
aSL manager, there may be a
reason that he doesn't want

for I suddenly received a few
letters and coils, and being par­
tially blind, it took about 2
weeks to discoverthat my tetter
was in the magazine, and then
to find it. In addition to this, I
was studying to get my Novice
t icket, and I can announce that
on Sep tember 1, 1978, I became
W00???

Anyway, I'm also busy se t­
t ing up my shack and figu ring
out the best way to put up my
antenna, and it is creating
some problems. Somehow I'll
be able to be on the air when my
license arrives. However,
whenever I get some time, I've

cards sent directly to him. In
some countries, the ownership
and use of a radio transmitter
can cause problems with the
Ipcal authorities . Receiving
mail addressed to an amateur
radio station from all over the
world wou ld be a dead give­
away. It's always best to foll ow
the a SL inst ructions given by
the OX stat ion. They wi ll usual­
ly produce the best results.

The slowest, but by far t he
least expensive, method of
aSling is via the bureau. In
many cases, such as the Iron
Curtain and Soviet countries,
aSling via the bureau is the
only way. The best way to QSl
via the bureau , especially if
you have many cards going to
several different countries, is
to ship them all in one bundle
to one of the outgoing a SL
bureaus.

If you belong to the ARRL,
you can send your cards along
with one dollar and the label
from your last issue of OST to
the ARR L Outgoing oat,
Bureau. A shortcoming of the
ARRL bureau is the fact that
they will only forward cst.s to
countries which have an in­
com ing QSl bureau . Many
countries have only a few hams
a nd d o not support a
aSL bureau. In fac t, of t he 319
" co un t ries" curren tly rec ­
ognized for OXCC contacts,
the ARR l Outgoing aSL
Bureau will forward cards to
only about 160. Fortunately,
there are several good corn ­
mercial aSl forwarding ser­
vices that will forward your
cards enywnere for about ~
per card. W3KT is one. There
are several others.

In summation, o f the three
a SUng methods we have dis­
cussed, the aSl manager Is
almost always the best rou te,
followed by direct aSLing , and
then the bureau. In all cases, it
is best to follow the aSl in­
structions given by the OX ste­
tion himself. Good luck.

been slowly trying to get my
telephone together, and with
luck, I should have it working
soon.

So, again I want to thank you,
and all the other people who
have been so kind to me, and
have done so much 10 help me.
So, thank you , and I'll hear you
all on the air shortly.

Ron Peterson WOe???
Route 1, Bo x 151

Clear lake MN 55319

I would be interested in tatk­
ing to anyone who has oever­
oped a simple , chirp-free CW
keying circuit for the Kenwood
TR-7400A so that Ihe trans­
ceiver can be used lor 2 meier
OSCAR work.

John Mollan WA7ATU
7805 NE 147th Ave.

Vancouver WA 98662

aSl lNFORMATION
A6XP-see text
FK8AH-Robert Garbe, Avre­
tion Civile, La 'rcntcute. New
Caledonia
FP80H-K90TB
FP8YY-K90TB
H5AW-ZS6AW
HZ1BS/8Z4-0E6EEG
J2(1BL-F6BFN
KJ60L-see text
KM6BI-see text
OJ€lMA-OH€lNA
P'vVrJPPIPYrJRO-W1DA
ST2HF-G4GFI
TJ2P-see text
VGW-211-see text
VK9ZR-VK2BJl
Z07WT-W3KT or via SARL
3B60Al3B9DA-3B8DA
3B8YY-K5YY/K5QHS
3B9ZZ-K4YT
5N2NAS-see text

Thanks to the West Coast
DX Bulletin, l ong Island OX
Association, and World Radio
Magazine for much of the
preceding informat ion.
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Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutral
loop keyer (20 to 60 ml) . Both EIA and Mil FSK outputs are prov ided for direct
interface to microprocessor and video terminal peripherals.

MPC·l000c
MuJtipath Correction
In-Band Diversity &
AFSK Tone Keyer
Amateur Net: $545.00

DDVETRDN

: _1 • • ,
~ , • • • •

.- I I• -
~ .. • - ,

'" ~..

PROVIDES STRONG, PRECISE
MARKERS EVERY 1 MH"
500, 250, 100, 50, 25, 10, 5,
2.5, 1 KHz, 500, 250, 100,
SO, 25 Hz WELL INTO THE
VHF RANGE.

* USE AS MARKER GENERATOR
FOR HAM RECEIVERS* OSCILLOSCOPE TIME BASE
CALIBRATOR* C·MOS IC CONSTRUCTION* POWER REQUIREMENTS

6.5 VtI 15 YIt 15 .a. lur'Size
(9 V lI'i, Battery uullflt! ]'1."dW'

oJ,l. v ;'1. ,.~~ * lElIO TO WWV ~-':!~~~~

;0 ;0 Stt )U\11\~\·.11::~::~l~ ~
f1U'U ~"'l'U'I.IU It'' ,..

ill \l ....._ _ •. .," 'l.1'~~OO \01 taO

"MPlETELY ISSEMBLED $3995 '\::,M $2495IN CABINET ""t.,.
P. O. BOX 2366 INDIANAPOLIS, IND,46206

FREQUENCY STANDARD

,

1
19~MM:.tjN!

Peterboroush NH 03458

We cue consrentty testing helm d od
other erecn ontc equ ipment for rev ie w In
73 Magaz ine . In o rder t o be able to keep
this no t Inexp enstve project going we
have [0 sell o ff the equipm ent used fo r
test . Most of It 11<1.5 been used fo r cl few
days and 15 In e lle ry Wet)' clS good 3S ne w .
In many cases it IS better than new since
9 5% of the equipment f ailures come
w ithin the f lrsI few hours o f o perenon .

In t h is case we ate running a series
o f tests o f VTR syst ems, using them for
regular , hclm TV , SSTV. and even micro ­
compute r programm ing t est s. One of t he
best we've found so far is t he QtJasclr sys­
t em . but w e sl lII howe to go on and lest
the RCA . JVe, dod m...ny other sys tems
... so o ur Que1S"U is up fo r sere. We p.11d
well o ver S 1.0 0 0 for the Qua'fodr ... used
It for a few day~ and have gone on 10 l e ~1

more sysrerns .

Q,Jasar VTR
SyStem special li ke new S6 75 .

.-- QUA SAR VlDEO---,
r!---TAPE RECORDER--j,

SALEI

A front panel switch permits internal TSR·200 Signal Regenerator-Speed convert­
er assembly to electronically " gear-shift·· between 60. 67, 75 and 100 WPM. All
incoming and outgoing signa ls are regenerated to less than 0.5% bias distortion.
Also available with DIGITAL Autostart (TSR·2000): Amateur Net: $695.00

MPC·l00OCR
Signal Regeneration &
Speed Conversion

Amateur Net: $645.00

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030DDVETRDN

.... 0 23

MPC·l000R/·
TSR·500
Dual UART Regeneration,
Speed Conversion , 200
Char. Memory, Word Cor·
rection & DIGITAL
Autostart
Amateur Net: $895.00·

The Mpc·1000R/TSR·500 provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard-controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit, Blank/LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS·100) Autostart mode.

"rne Mpc·1000R is also available without a TSR assembly and functions as a MPC­
1000c with a Tri ple rene-Parr AFSK Tone Keyer. Th is " Basic·R" permits future ex­
pansion with II TSR-1 00. TSR·200. TSR·200D or TSR·500 by simply li fting the lid
and plugging in the appropriate TSR assembly: Amateur Net ( Basic-R) : $595.00

Your QSL wilt bring com plete specifications. or ca ll : 213·682-3705.

FT-227
"MEMORIZER"

OWNERS: SCANNER KIT

.~ l_ "' (w ll "' '''

. lao!. 'mil} " ,.... " ... ",...,
_ 1001 11 " r. " . ll'll ,..1«-.1
. SI'iId • *__ ..h ~ '" li lt.- NIl
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IC22S SCANNERS ALSO AVAILABLE
KIT .34.95;

PRE-ASSEMBLED AND TESTED 154
[edd 51 .50 poetege & hendling]

UEA.a:n I.\'QUIRlf.'.'i isvttrn

I .M AED =' ELECTRONICS l"! _

m LLGIN In SJTE ro
/1IO\IMAL,QEEfC, CMlA[)\,
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TEL SlP317E3 ~ ...
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Em
WACO... r",",uUCTS,INC.

~
Box 7307

•• Wa co Texas 76710
8 17/776-4444

I -- .... Wl $ I
lOUR NEW BANDPASS- I
I REJECT DUPLEXERS WITH I
lOUR EXCLUSIVE I
I BpBr CIRCUIT* I
I .. . provides superior perter- I
I mance. especially at close I
I frequency spacing. I
I

Models available tor all Ham I
bands . Special price for

I Amateur Repeater Clubs I
CALL OR WRITE FOR DETAILS:

JUST GETTING ON THE AIR?

lee Adirondack lor
o New Equipment
o Used Gear
o Friendly Advice

m@)O~@)~~~ ~::g~~y
185-1 91 West Mam Stre e t - PO Box 88
Amsterdam, N V 12010 Tel (518) 842-8350
Just 5 minutes hom N .Y. Thruway- Exit 27

Iit1l BT-DOOO

The ST-5000 from HAL

$275.00

The HAL ST-5000 sets the pace tor an economical
demodulator/keyer for radio-teletype (RTTY). All the fea­
tures you need for reception and transmission of HF and
VHF RTfY are here.

The demodulator features a hard-limiting front end,
active filter discriminator. and active detector circuitry for
wide dynamic range. Autostart and motor control circuitry
make for easy VHF and HF autostart operation.

Convenient fronl panel switches are provided for 850
and 170 Hz shift, normal or reverse sense, autostart on/off,
print . line or local, and power on/off. 425 Hz press
Iransmissions may also be copied with the ST-SOOO. High
voltage 60 ma o loop output as well as low level RS-232
compatible output are provided by the demodulator.

The audio kever section of the ST-5000 generates
stable, phase-coherent audio tones. Transmission is a
simple matter of applying these tones to your HF SSB or
VHF FM transmitter.

The ST-5000 is housed in an attractive blue and beige
ca bine t and is backed by the HAL Co mmunica tio ns one
year warranty.

For complete specs on the HAL ST-SOOO, write or call
HAL today.

The ONLY thing you
need to know about

Quartz Crystals

is: 1-405-224-6780

• Best delivery plus Emergency Se,...
vice with Gua... nteed Delivery

• High . st Quality with gllid MIL­
C-3098 Proces.

• Ask fllr- Sent..y Technology Manuel

And, order Toll Free 1-800-654-8850

HAL Communications Corp., Box 365, 807 E. Green St.
Urbana, U1inois 61801 • Telephone (217) 367-7373

TT

SENTRY
.... 53 Cryst.l P. ..k

Chickeshe, Dklahllm.
73018
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QSL for full details

-¢tlii 'l':>-...-eij ; pi' )-. ~ _,--:.(rJi'••;;;;.iiii;;
PAETUHED . COM PLETLY ASSEMBLED. rOR ALL MA KES A MOD£LS o r A M A TEUR
O NLY O NE NEAT S MALL ANTENNA rOR TRANSRECEIVERS - T RA NS MIT TERS -
UP T O 6 B ANDS' EXCELLENT rOR CON - GUA RANTEED FOR 2 000 W A T T S sse
GES T ED HOUSING AREA S. APARTMENTS 1000 WATTS CW o r OR N OVICE AND ALL
LIGHT . STAONG • ALMOST INVI$IBLE I CLASS AMATEURsr

CO MPLETE A S S HOW N .....h 90 ft. RGS8U.5 2 . _ f._..ond PL 2 S9 C_Ktor, Inc ""• . 30 It.
300 _ N 0 • ....,.u. . MI' .' c O.....c lor with _ III . , hnln g es "" Ie d" e_oe •
....lIlocl 1 'UWO f nI tr_ r X6" · vo u just ...Ilch 'o " ...<1 d e<l l u .".nl ...__c
o p ....lIO " tlI\g c1. wlng! WT. LESS T H A N 5 L B S .
16o-aO-~0-2o-15--10"'r>do. 2 '.op __138 It _to 90 fI. RG5 8U . "0 ".0•• M od.. TT TB U •. .$ 5 ....95
80·~0-2o-I5· IO .. . ...,. 2 trap --10211. w"" 90 ft. RG5 8U _ "0 ...,... • M o,h I 9 9 B BU •. .$~9.9 5

~O·20· 15 - 10 .....a. ~ t .oo ••• 5~1t . w"" 90 II . RG!58U "'0" . """"U'or • Moa •• l OO1 B U . . . $ oIIB.95
2 0_15_10 b . ..a. 2 tr.p - 26 It. w"" 9 0 It. RGSBU coo. · co .... u tor • M oa.. 10 0TBU •• . . $~T .95

S E N D FULL PRICE F OR POST PAm INSURED D£L. IN US A. rc ...oao " $ 5.00 U " O 1o, poot0ll . ·
c•• •lu' _ ",u. 'om• • o' e.) 0. o.a•• u.l..u VISA e . ..~ Am ...lc••a • MASTER CH ARGE · AMER . EX·
PRES S.Glve ..um.......a ••. a• •e . p" 1·308·23 6 ·5333 9 AM • 6 P M woek a.yo. W . ....p III 2·3 a.J"
PRIC ES MAY INCREASE SO . ORDER NOW A ND S A VEl AM IIU d , <>< I ,u.. M o ,
"oc~ t .loll M.a. I.. USA . FREE IN FO . AVAILABLE ONLY FR OM ,

WESTERN ELECTRONICS .... W1e D.pt. "T. 12 K oe . .. . , . N....... k• • 6 8 8 011 T

•

• • •

ECM Cor pora tIOn,
4 12 N WertlachAve,
Evans"*" IN 4 11 11
8 12·416-2 12 1 ..... EI

•-••-••
-

Save Over $ 175

••

Build Your Own
CW Keyboard Keyer

fEATURlS; CMOS lUCTRONIC KlnR

• s tete-ot-tne-en CMOS circui try
• Sell completing dots and dashes
• Dot and dash memory
• Iambic keying with any squeeze paddle
. 5-50 WPM
• Speed, volume. tone controls, side tone and speaker
• Low current dra in CMOS-battery operation
• Deluxe quarter-inch Jacks for keying and output
• Handsome eggshell white base- woodgrain top
• Compact and portable- t ·718 x 4-114 x 6-114
• Grid block keying
• Wired and tested-fully guaranteed-less battery

plu. $1.OO .lJrl
N y ..... odd In

'RAC· KEY

$25.95

ELECTRONICS, INC
1108 RAND BLDG.
BUFFALO NY 14203

• Twin paddle squeeze key
• Extra heavy base-non skid l eet
. AdJustable contact spacing
• Touch tension-comfort keying
• Smooth friction free paddle movement
• Handsome crinkle fin ish base and rich red padd les
• Five wa y binding posts
• Use with lucCMOS keyer or any keyer

flATURES;

plu s $1,50 ""
NY,.,s, ,," " 'n$36.50

",... Reader Serv;ce- u e page 323. 79



Ham Help
I would like to provide a l ittle

feedback In regard to my reo
quest (May, 1978) for tntcrma­
non on the 6326 tube and the
Hallicraiters SRSOO. I found out
that 8326s are available from
cecc for $22 each. They are
rated at 5O-Watl plate disaipa­
non. A d irect replacement is
the60Q5; however, it has only a
24-Watt plate dissipation, so be
real careful on tune-ups. The
6146B was not recommended
as a replacement . I got 28
replies plus one phone call on
that one. My second request
was about a K·W crystal and I

Stu dy Guides
and

Code Tapes ­
The Best Availabl e

_ _ 3'6

got 11 replies tell ing me that
K-W Manufacturing , PO Box
508, Prague OK 74864, made
the crystal. When I sent them
the bad crystal . they sen t me a
new one at no charge! Ham
Help really works ! Thanks.

Marvin Moss W4UXJ
Allanta GA

I've got the kind of problem
that wi ll require the help of real
hams. I have only held my
Novice l icense a short time.
and , so far, I have only been
able to acqui re a few books,
magazine art ic les. etc. I have
not yet been able to meet any of
the local hams. and my per­
sonal know ledge level and
technical resources are st ill
very limited. But, nevertheless,
I am determined to help a friend
who is bl ind enter the exc iting
world of ham rad io,

I would very much appreciate
hearing from anyone who may
have ideas or inform ation on
operating aid s, and any advice
at al l on methods or procedures
of teaching the blind . Thank
you.

Jack Beckwith WB7VBC
624 W. linden

Caldwell 10 83605

I am writing in the hope that
someone might be able to g ive
me some advice or posSibly
d irect me to someone that
might be of assistance. My wife
and I are going to Cayman
Brae , Cayman Isl and s, i n
January.The purpose of the trip
is a diving vacat ion with under­
water phot ography . Anyway,
the other night I got the br ight
idea to take along a rad io. Aday
or two later,l sent o ff a request
for a l icense. Now comes the
problem - weight? We are
allowed a mere 471bs. With div­
ing and photography equip.
merit I' m afraid the toothbrush
will have to be a l ightweight
one! Does anyone know of an
operation on Brae ? Or, can
anyone come up with a soru­
tion ... short of not taking my
wife ' s d iving equ ipment.
Thanks for the help .

John Aubrey W5EQ
1113 N. 58th Terr.

Fort Smith AR 72904

I am bu ilding a receiver, and I
need a submini atu re aud io
t ransform er . such as those
fou nd i n s m all tran s istor
radi os. with a 10.000·0hm
pr imary and a 1,OOO·Ohm
secondary. Also. I mu st obtain
a special item from a store in
Regina , Saskatchewan, I wou ld
greatly appreciate hearing from
any Canadian ham who cou ld

be of assistance in obtai ning it.
Paul Hoegstrom WD80TW

5962 S. Park Blvd.
Parma OH 44134

I need information to con­
vert a M o t o ro la MI CO R
T53RTN1190A to ham and/or
MARS 2 meter frequenc ies. I
also need data on the SG-946
handset. Thanks.

Frank Nellette KAI AOJ
5228 Clark

Richards·Gebaur AFB MO
64030

I need a schematic diagram
and servi ce manuals for an
Icom DV-21 digital vrc, a Na­
ti onal HFS rece iver , an
Amplidyne Labs model C14
220-MHz converter, and a Cen­
timeg 432·MHz converter.

Jung Y. Lam KB6BO
5222 Corlngs Dr.

Lo s Angeles CA 90042

I need he lp. I bought a
M ostek integrated tone
receiver Chip , IfMK5102(n)·5,
but I can 't get it to do anyth ing
but look back at me from my
table. I need help specifically
for the input and output c ir­
cuits.

Norman E. Rosenspan
64 Berry Avenue

Staten Island NY 10312

•
•An . ntient ..."e.. ploft,b h.. il: tMlI , " II you tin ', hell tllem, you tln 'l
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,1$0 plovide you Wllh • !putty improved Clp,brlrty to ,ud his S1gnlll , Our lTiIIIS·

millIng imp/prump combos don'l just give moll Dlltptrl ptlWeI; they . 1$0 pllIVidi
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Social Events
HAZEl PARK Ml

DEC 3
The Hazel Park Amateur

Radio Club wil l hold Its 13th an­
nual Swap & Shop on Sunday,
December 3,1978, from 9:00 am
to 3;()O om, at Hazel Park High
School, Hazel Park, Mich igan.
Prizes include a r$-5205, HW·
2036A with MicoderTM, and a
Bird Model 43 wattmeter with
element. Admiss ion is $1 .00.
There will be food , door prizes.
and free parkin g . Reserved
table space is 7~ per foot.
Ta lk-in on 146.52. For detai ls,
se nd an SA SE t o Rober t
Numer tck WB8ZPN . 23737
Couzens, Hazel Park MI 48030.

SOUTH BEND IN
JAN 7

The RepeaterVa lley Hamfesl
Swap & Sbop will be held on
Sunday. January 7, 1979, at the
New Century Center on US31 in
South Bend, Ind iana. Th is
event will be held Indoors with
food service avai lable. An
automobile museum and art
center are in the same build ing .
Tables are $3.00. Talk-In on
146.131.73, .34/.94, and .52/.52;
147.991.39, .931.33, .84f.24, and
.69/.09. For informat ion, con­
tact Wayne Werts K9IXU, 1889
Riverside Drive, South Bend IN
46616; (219)-233·5307.

RICHMOND VA
JAN 14

The Rich mond Amateur Tele­
communications Soc iety will
hold its Frostfest·1I on January
14, 1979, at the Bon Air Com­
munity Center in Richmond ,
Vi rginia . Talk-in o n .281.88,
.341.94, and .52. There wi ll be a
technical symposium, a draw­
ing , and a home-brewers ' con­
test with two divisions, over 18
and under. FCC exams will be
administered starting at 10:00
am. To take the exam, ma il
Form 610 at least f ive days pr ior
to the Fest to the address
below. Commercial exhibitors
are by invitation only. Therewill
be an indoor Ilea market with
one table for $2.50 and outdoor
ta ilgate space for $1 .00. Admis­
sion is $2.50. For info rmation,
contact the Richmond Amateur
Telecommun icat ions Society,
PO Box 1070, Richmond VA
23208.

SOUTHFielD MI
JAN 21

The South lield High School
amateur Radio Club will hold
its 14th ann ual Swap & Shop on
Sunday, January 21 , 1979, at
30ut hfield High School, Sout h·
'ietd, Mich igan, at 10 Mile and
..asher. Ad mission is $2.00. For
nformation, send an SASE to

Robert v ounkers, 24675 l asher
Rd., Sou thfield MI48034, or call
(313)-354-8210.

MIAMI Fl
JAN 27·28

The Dade Radi o Clu b
presents the 19th annual
Tropical Hamboree and ARRl
South Florida Convention on
January 27-28, 1979, in Miami,
Florida. Over one hundred ex­
h ibitor booths, a g iant flea
market, and several techn ical
and group sess ion s will
operate simu ltaneously in com­
pletely separate areas of the
Flagler Dog Track Aud itorium
building. With the Convent ion
im mediat ely fo llow ing the
Miami Board Meet ing , most
Divis ion Directors and HQ of­
f ic ia ls w ill be present for the
ARRl general session. Exten­
sive fr ee parking, incl uding
overn ig ht space for RVs, is
available on the grounds. Pre­
registration is $3.00; $4.00 at
the door. For up-to-date infor­
mation, booth s pac e, flea
market tab le space, RV park ing
space reservations, and hotel
rates, write DRC Hamboree, PO
Box 350045, Riverside, Miami
FL 33135.

MANSFielD OH
FEB 11

The Mansfi e ld midwinter
ham festlauct ion will be held on
February 11 , 1979, in a heated
building at the Ric hland County
Fa irgro u nd s i n Man sfield ,
Ohio. There will be prizes and a
flea market. Doors wi ll open to
the public at 8:00 am . Talk-In on
146.341.94. Advance t ickets are
$1.50; $2.00 at t he door. For in­
formation, contact Harry Friet­
chen K8HF, 120 Homewood,
Mansfield OH 44906, or phone
(419)-529-2801 or (419)-524-1441.

lANCASTER PA
FEB 18

The 7th annua l Lancaster
hamfest wil l be held on Sun­
day, February 18, 1979, at the
Guernsey Sales Pavilion, US
Rt. 30 & PA Rt. 896, Lancaster,
Pennsylvania . Doors wil l open
at 8:00 am and there will be a
pr ize drawing at 2:00 pm. Ad·
mission is $3.00, and table
reservat ions are $2.00 in ad­
vance. There is a new, larger in ­
door flea market area. Food
a nd so l t dr i nks w ill b e
avail able. Talk-in on 146.011.61 .
For further in fo rmation, con­
tact SERCOM, PO Box 6082,
Rohrerstown PA 17603.

DAVENPORT IA
FEB 25

The Davenport Radio Ama­
teur Club will ho ld its hamfest

on February 25, 1979, at the
Masonic Temple in Davenport,
Iowa. Ad mi ssion is $2.00 in ad­
vance, $2.50 at the door. Re­
freshments and tables will be
ava ilable. Talk-in on .281.88 and
.52. For f urt her Information,
send an SAS E 10 John S. Birrn­
ingham WB0QCC, 2022 Brown
Street, Davenport IA 52804.

liVONIA MI
FEB 25

The livonia Amateur Radio
Club would l ike to announce
that the 9th annua lLARC Swap
'n Shop w il l be held on Sunday,
February 25,1979, from 8:00 am
to 4:00 em. al the new locat ion
of Churchill H igh School in
livonia MI. Tables, door prizes,
refreshments, and free parking
wil l be ava ilable. Talk·in on
146.52 si mplex. Reserved table
space of 12-foot minimum is
available. For further tntorma­
t ion, send an SAS E to Neil Cof­
fin WA8GWl, c/o l i vo n ia
Amateur Radio Club, PO Box
2111 , livonia MI 48151 .

VERO BEACH Fl
MAR 17·18

The Treasure Coast Hamlest
will be held on March 17-18,
1979, at the Vero Beach com­
munity Center, Vero Beach,
Florida. Activi ties will inc lude
pr izes , drawings, and a OCWA
luncheon. Admission is $3.00
per family. Talk·ln on 146.1 31
.73, 146.521.52 , and 222.34/
223.94. For info rmation , write
PO Box 3088, Vero Beach FL
32960.

WAUKEGAN Il
MAR 25

The libertyvill e and Munde­
lein Am ateur Radio Society will
ho ld Its second ennuat Lamars­
fes t on Sunday, March 25, 1979,
at the J. M. Club, 708 Green­
wood Ave., Waukegan, Ill inois.
Doors will open at 7:00 am.
There will be plenty of free park­
ing, door prizes, and a large tn­
door flea market for radio and
electronic items. Tables will be
available at $4.00 each. Ad·
vance t ickets are $1.50; $2.00 at
the gate, with children under 10
fre e. Hot lunch will be available
and there wil l be p lenly of com­
mercial exh ibits and demon­
strations. Talk-in on 146.94. For
further informati o n, wr ite
lAMA AS (i ncl ude SA S E,
p lease) at 1226 Deer Trai l Lane,
Libertyville Il 60048, or call
(312)-367·1599.

MUSKEGON MI
MAR 30-31

The Muskegon Area Amateur
Radio Council is sponsoring
the ARRL Great l akes Div is ion
Convention and Hamfest at the
Muskegon Communi ty Col lege
in Muskegon, Mich igan, o n
March 30-31, 1979. This event
will feature manufacturers' ex-

TEdlNicAI
libRARy

hi bits, technical forums, and a
large swap shop. Ample park­
ing and dining fa cilit ies are
ava ilable. Friday evening at the
Mu skegon Ramada Inn, there
wil l be a " Ham Hospital ity"
with l ibation courtesy 01 the
MAARC and a Wouf Hong inl­
t iation. For add itional Intorrna­
tton. contac t MAARC, PO Box
691, Muskegon MI 49443, or H.
Rieke ls WA8 GVK; (616)-722­
137819.

NATCHEZ MS
APR 1

Th e Old Nat c hez ARC
Hamfest will be held on Sun­
day, April 1, 1979, a t t he
Natchez Convent ion Center,
N at ch ez , M is s iss i pp i. The
event will be indoors and air·
condi t ioned. There will be free
admission and swap tables.
Ta lk · i n o n 146.31 / .9 1 a nd
146.52. For info rmation, wri te
ONARC, 1226 Magnol ia Ave­
nue, Natchez MS 39120.

UPPER HUn NZ
JUNE 1·4

The 1979 Annual Conference
of the New Zealand Assocta­
tlcn of Radio Transmitters will
be held on June 1·4, 1979, at
Upper Hutt , New Zealand.
Visi tors are welcome to attend
this conference. For reetst ra­
tl on f o rm s , cont ac t th e
Secretary, 1979 Conference
Committee, PO Box 4()'212, Up­
per Hut! NZ.

lOUISVillE KY
JUN 29·JUll

The l o uisvi lle Area c orn­
puter Club will hold its 4th an­
nual computertestta 1979 on
June 29 through July 1, 1979, at
t he Bluegrass Convention
Center, Louisvill e, Kentucky.
Act ivit ies incl ude a f lea market ,
seminars, and exposition , as
well as act ivit ies for the ent ire
fam il y. Sem inar and exposition
adm iss ion is $4 .00. Pre.req­
rs t ereo Ramada Inn guest s
($29.00, s ingle; $34.00, double)
receive free admission. For ad­
vance mail informat ion, write
Computerfest '79, Lou isv ille
Area Computer Club, PO Box
70355, louisville KY 40270, or
phone Tom EUbank, Chairman,
at (502)-895-1230. .,



SSTV Recorder Controller

- replaces your index finger

C. A. Kollar KJJML
1101 Gem ;ni St.
Nan ticoke PA /8634

T his arti cle desc ri bes a
device which will make

the recording of a picture
from a scan co nverter or
SSTV cam era more conve­
nien t. At present, using the
Robot 400 scan co nverter,

the procedure I use gen­
eral ly goes like this: The
closed circuit TV camera is
adjusted for proper focus
and pictu re content. A
frame is then snatc hed by
the 400 and entered into its

memory accord ing to in­
st ruc t ions in the manual.
Once entered into the
memory, the picture can
be re co rd e d fo r fu t ure
playback by putti ng " trans­
mit sele ct" in "memory"
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Fig. 1. 55 TV tape recorder synchronizer. Q1 - any general-pu rpose PNP silicon tra nsistor; Q2 -any general-purpose
NPN silicon tra nsistor.
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off automatically . There's
no need to get cross-eyed
watching fo r winks on you r
fast-scan mon itor. W ith an
SSTV camera, hi t the arm
button as soon as focus
and lighting are set up, and
the synchronizer will do
the rest- no more count­
ing fram es.

Circuit Description
Initially, the circui t is in

a sta nd by condition w here
pin three of t he 7400 (see
Fig. 1) is low . This turns off

also be captured on tape.
En te r the SSTV tape

record er sy nc hron ize r.
W ith thi s devi ce, al l you do
is ente r the picture in to t he
400 memory, set the trans­
m it selector on the 400 to
" memo ry , " pr e ss t he
"arm" button on t he syn­
c hronizer, and go about
your busi ne ss. The syn­
chro nizer will turn on your
tape recorder at t he proper
time to capt ure the init ial
sync pu lse, record three
comp lete f rames, and shut

With an SSTV camera,
lighting and focus are first
set up as usual. Then you
must wait until the scan
gets near the bottom of the
frame, at which t ime you
engage the tape recorder .
Next, you must observe
three complete frames and
then stop the tape record­
er. As with the 400, en­
gaging the tape record er
when the scan is near the
bottom ensures that the
sync pul se for the fi rst
frame you will record will

•
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and recording the resulting
SSTV signal from the audio
cab le plugged into the " to
tape" jack on the back of
t he 400.

Thi s is where the tape
recorder comes into play.
Up to now, the procedure I
followed was to watch the
FSTV monitor for a blink in­
dicating the end of one
frame and the beginning of
anot her. At thi s point, I
would cou nt seven sec­
onds (a comp lete frame
takes about eight seconds)
and engage the tape r~

co rder. Thi s en sured that
the 1200 Hz reset pul se at
the end of the frame would
be captured on tape to en­
sure proper vertical sync
f or t he next co m p let e
frame. I then would watch
very closely for three more
winks, indicating that three
com plete frames had been
recorded. After the third
wink , the tape recorder
w ould be di sengaged .
Three frames is the usual
amount sent by SSTVers to
try to ensure copy of the
v ideo through QRM. The
disad vantage to thi s sys­
tem is the necessity o f
watching for a wink, count­
ing seven, engaging t he
tape recorder, cou n t ing
three more winks (4 in­
cl uding the one imme­
diately after engaging the
tape recorder), and then
di sen g agin g the tap e
recorder. A momentary
distraction can result in
missing the sync pul se and
sta rt ing in the middle of a
frame or recording more or
less than three frames.

Fig. 2. Suggested f ron t
panel layout. Front panel layout of the prototype.
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Enclosure opened to reveal the perfboard construction and parts layou t.

Q2, de-energizing the relay.
It also grounds pins 10 and
13 of U4, re sett ing the fl ip­
flops to zero . The R-S flip­
flop consisting of U3C an d
U30 is in the state whe re
pin 11 (Q output) is low.
This grounds pin 4 of the
555, disabling it. This initial
sta te is ensu red by Q3,
which momenta rily grounds
pin 9 of U3D when power is
applied. The circuit is set
into operation by de press­
ing the arm push-button,
which now makes U3C, pin
13 low, whic h ca uses pin 11
of U3C as wel l as pin 4 of
the 555 to go high, enabl ing
the timer and Iighting the
arm LED.

SSTV audio is fed to pin
3 of the 567 decoder
through a .1 uF ca pac ito r.
The output of the decode r
(pin 8) is normally high and
goes low whenever a 1200
Hz reset pulse is detected.
This turns on Q1, bringing
pin 2 of the 555, pin 12 of
the 74107, and the positive
end of the 100 uF capacito r

84

to grou nd. The 100 uF
capacito r is necessary to
prevent the 74107 from
counting more than once,
because of gli tches, dur ing
the durat ion of the reset
pu lse. Whe n pin 2 of the
555 goes low momenta rily,
its output (pin 8) goes high,
light ing the LED for a time
determined by t he 1 meg
pot and 10 uF capacito r
connected to pins 6 and 7.
In this case, it is set up for
seven seconds. At the end
of seven seco nds, pin 3
goes low, pu lling the end of
the 500 pF capacitor to
ground, which in turn pu lls
pin 1 of U3A to ground
momentarily. This sets the
R-S flip -f lop U3A/U3B,
making pin 3 high. This
high turns o n Q2, pu lling in
the re lay whic h turns on
you r tape recorder. It also
make s pins 10 and 13 of the
74107 hi gh, enabl ing the
dual I-K flip-flop, U4.

U4 wi ll now count the
next four reset pulses (the
initial re se t pu lse and a lso

the next three indicating
t hree complete frames)
supplied by the 567 de­
coder wheneve r it see s
1200 Hz. O n the fourth re­
se t pulse, ind icating the
end of the t hird complete
frame , U4B, pin 5 goes low,
bringing one end of the .1
uF capacitor connected to
it to ground. This in turn ap­
pl ies a momenta ry ground
to pin 5 of U3B, resetti ng
the fl ip-fl o p, and pin 3 goes
low. When pin 3 goes low,
Q2 sto ps conducting, an d
the re lay drops out, stop­
ping the tape recorder. Pi n
3 of U3A also pul ls pins 10
and 13 of U4 to ground,
resett ing the flip-flops to
zero and disab ling them .
At the same time, pin 3 of
U3A pulls one end of the.1
uF capacitor connected to
pin 9 of U3D to ground,
the reby applying a momen­
ta ry grou nd to pin 9, reset­
ting the fl ip-flop U3C/U3D.
Pin 11 of U3C goes low and
d isa bles the 555 t imer.

The LEOs, placed as they

are, give an indicat io n of
p ro per c irc uit operation
for ma intena nce and oper­
atio n of thi s uni t. One set
of contacts o n K1 removes
SSTV aud io from the tape
recorder when its remote
input becom es d isengaged
by the synchro nize r so as
no t to record a nyth ing dur­
ing t he time the recorder is
coming to a stop.

Initial Setup
The re are on ly two ad­

justments to be made to
place the synchronizer into
opera tion - the 1200 Hz
decoder and the 555 tim er.
The 1200 Hz decoder can
be set up in one of two
ways . Method #1 is to con­
nect a frequency counter
with a high-impedance in­
put between pin 5 and
ground and ad just t he 10k
pot connected to pin 6 of
the 567 fo r 1200 Hz. Meth­
od #2 is accomplished by
connec ting a YOM, VTVM,
or scope to pin 8 of 567.
Wh ile applying an accu­
rate 1200 Hz, adjust the
pot men tioned above until
you see the meter drop
sudde nly to zero. You wil l
notice a small amou nt of
play in the rotat ion of the
pot between the points
whe re the vo ltage is ze ro
a nd whe re it is 5 vo lts. The
pot shou ld be set at the
midd le of th is ra nge. The
555 t imer is set up by
obse rving the LED con­
nected to pin 3 of the 555.
Disconnect the 500 pF
capacito r connected to p in
3, p ress the arm button,
and the arm LED should
light. Momentari ly short
pin 2 of the 555 to ground;
t he t ime LED sho uld light
fo r a pe riod of t ime and
t hen go out. Adjust the 1
meg pot connected to pin 6
of the 555 so that the light
stays li t fo r 7 seconds.
Recon nect the 500 pF
capacitor. Init ia l adjus t­
ment is now complete.

Operation
Connect the output of

yo u r SSTV camera to
" SSTV in" on the svn-



chronizer, o r, if using the
Robot 400, insert a picture
into the memory of your
scan converter . Connect
the ou tput of the scan con­
verter to " 55TV in" on the
sy nc h r o n ize r . Co n nect
"55TV to recorder" to the
auxi liary inpu t o n you r
tape recorder. Connect " to
recorder remo te" to you r
recorder remo te jack. Your
recorder moto r functions
should be norma l (51 off).
Put 51 on, and no te that t he
power LE D lights. Put your
recorder into the reco rd
m od e ; your r ecorder
motors shou ld not ope rate.
Depress the arm push-but­
ton; the arm LED should
l ight. The very next 1200
Hz reset pulse that arrives
should light the time LE D .
A fter 7 seconds , t he time
LE D goes out momen taril y,
t he rec ord LE 0 shou ld
light, t he rel ay should pull
in , and you r rec ord er
should sta rt. In sequence,
on arriva l of the 1200 H z

Close-up of the perfboard and core wiring.

Fig. 3. PC board.
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Fig. 4. Component layout.

sync pulses, the "1" LED,
the " 2" LED, and both the
"1" and "2" lE Os should
light. Eight seconds after
the " 1" and " 2" LEOs light,
all LEOs except the power
LED sho uld go out, and the
recorder will stop.

Co mments

Fig. 2 is the suggested

panel layout for the syn­
chronizer. Parts layout is
not critic al as long as good
wiring pract ice is followed.
All parts are o ff- the-she lf
items available a t most
e lec tronic store s. The .068
capacitor co nnected to pin
b of the 5676 decoder
shou ld be a good quality
mylar to avoid problems

with the decoder drifting
off frequency.

Plea se note that the
photo s of the sync hronizer
are of the proto type, in
which perfboard was used
to bu ild the ci rcuit. The cir­
cuit may be built in thi s
fa shion. or the full -scale PC
layo ut shown in Fi g. 3 may
be used instead. If the PC

layout is used. a suitable
housing will have to be
chosen to acco mmodate it.

My since re thanks and
appreciation go to Joe
W7S1 for the photos and to
Sta n K3ETN for the PC
layout. Questions regard­
ing this project will glad ly
be answered when an SASE
is included .•
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ULTPA lUNER DELUXE
The new SST T-4 Ultra Tuner Deluxe
matches any antenna-e-coax fed or
random wire on all bands (160-10
meters). Use it with your dipole, vertical,
beam, etc. It works with any transceiver.

Tune out the SWR on your antenna for
more efficient operation of your rig. One
antenna can even be used for all
bands. The SWR on mobile whips can
be tuned out from inside your car.

An easy-to-read two color meter scale
provides convenient indication of SWR
for easy tuning. A back panel antenna
switch allows you to select between two
coax fed antennas, a random wire, or
tuner bypass.

The SST T-4 Ultra Tuner Deluxe is com­
patible with any rig---solid state or tube.
It's compact size (9" x 2-1/2" x 5")
makes it ideal for mobile, portable, or
home operation. Features an attractive
bronze finished enclosure and exclusive
SST styling.

Features:
• Matches any antenna - coax fed or

random wire. 1.8-30 MHz.
.300 watt output power capability.
• SWR meter.
• Antenna switch on back panel.
• Efficient tapped inductor.
.208 pf, 100Ov. capacitors for flexible,

reliable operation.
• Johnson binding posts. Four SO-239

connectors.
• Made in USA.

Compare features, quality, and price--­
SST antenna tuners are your best value.
This is our seventh year of manufacturing
compact antenna tuners.

Available now at your SST dealer or
order direct---information on following
page.

only $69.9 5
ELECTRONICS
PO. BOX 1 LAWNDALE, C A LIF.
90260· ( 2 1 3 ) 376 -5887
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Receiver Diseases

- and how to cure them

Jost'ph J. Corr j.."4JPV
j ,UO South 8th Rood
A rlln10 0n VA 12204
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Two ident ical transceiv­
ers need repai rs. One is

c o m pl e t e ly dead -no
sound. no lights, nothing
works . The other works

well , ex cept th at . o n
re ceive . a s ta t ic- li ke
" fr y i n g-eggs" sound is
heard o ccasionally, and it
is capab le of drowning out

all but 59 + signal s. Wh ich
of these will be the hardest
to troubleshoot?

Ma ny inexpe rien ced
troubleshoote rs pick the

Photo A. Freon coof spray (available at most electronic wholesa lers) will cool off the circui t and help locate bad com­
ooneou .
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TO CIRCUI TS

Fig. 1. An amplifier power suppl y using a neon glow lamp.

ing of the plate load . be it
resistor or rf transformer,
will be propagated through
the fo llowing stages as a
signa l. In most cases, t he
re su lt is t he classic fryi ng­
eggs sou nd of a conti nuous
a re, o r t hunde r c rashes of
static of an interm ittent
arc .

In a multip le-i-f am­
plifier rece iver or multi­
stage audio amplifier. thi s
no ise can be a little dif­
ficu lt to loca te, but a little
" trick of t he trade" can
redu ce the ago ny. In the
case of both ty pes of a m­
pl ifie r, you can trou b le­
sho o t by re mo vi ng t he
tubes from thei r socke ts
one by one, until the noisy
stage is found . A replace­
ment tube will usually
e liminate t he tube from
sus picio n. With the power
turned off and the tu be o ut
of the socket, connect a
tuk-Ohrn . 1-Watt resistor be­
tween the p late p in of the
tube and power supply
ground. This maneuver will
draw " p la t e" c u rr e n t
through the load resistor o r
transformer and wi ll c reate
the fry ing-eggs sou nd if
that load is defec t ive. If no
tro ubl e is found, go to the
next stage bac k toward the
inpu t and repeat the pro­
cedure .

Of co urse, if the bad
plate load is a resistor. then
it should be re placed when
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opened up. This allowed
the now undecoupled
stages to go into a low­
f requency mo to rb o a ti ng
osci lla tion and a lso a l­
lowed I1 -R2-C3 to operate
as a neon rela xati on
osci llator. The frequency
of osci lla t ion is set by the
t ime consta nt o f R2-C3 a nd
the firing potentia l of neon
lamp 11. The symptom was
a nauseating combination
of a whist le mod ulated by
a lo w-frequency moto r­
boating osc illation.

Fig. 2. (a) Vacuum tube i-t amplifier plate circuit. (b) A
10k-Ohm, 1-Watt resistor to ground wifl tell the tale.

Case No.2
Noisy Plate Loads

Many amateu r rece ivers,
as well as other equipment
used by amateu rs both in
and out of thei r ham radio
hobby, may tend to devel­
op a sound that is often
ty pified as " frying eggs" o r
" s izz ling." This is es pec ia l­
ly prevalent in eq uipme nt
tha t is a llowed to ta ke o n
moi stu re by be ing (o ften
im properly) stored fo r a
long time in a humid cli­
mate.

Some amplifie r stages
a re re s is t or/ c a p a c it or
coupled, so t he plate lo ad
resistor of the fi rst stage in
a cascade cha in will be a
re sistor . St ill other a mp li­
fiers, such as the rf and i-f
am p lifie rs in the re ce ive r,
a re coupled through tuned
rf transformers (see Fig. 2).
In either case. internal a rc-

mum. If anything, the ap­
parent amplitude went up
because of an improved
signa l-to-no ise ra t io .

The trouble in this case
tu rned out to be in the
power supp ly powe ri ng the
audio preamplifi er stages .
A p an el -m o unte d n e o n
lamp (Fig. 1) was used as
t he power-on indicato r,
and this lamp was connect­
ed into the d e power sup­
ply, ra ther than in series
with a 150k-Ohm resistor
ac ross the ac line as is nor­
mall y d o ne . The c irc u it
des igne r appa re nt ly tried
to ga in a littl e d c vo ltage
regula tion with t he lam p,
forcing it to serve a d ua l
fu nct ion, the reby saving
money.

The ci rcuit (Fig.1 ) con­
tained series resista nces R1
and R2 to drop the vo ltage
to the leve l req uired by the
neon b ulb and to limit cu r­
ren t t hroug h the bul b so
that a catastrophic bu rn­
o ut was preve nted .

Capacitors C1, C2, (3,
and C4 serve to decouple
the stages being powered .
while a ll but (3 a lso serve
to filter out t he 12o-Hertz
ri pp le component left by
the rec tif ier. Ca pacito r (3
is of a lower va lue than th e
ot hers and is usually a di sc
cera mic, mica, mylar, or
even paper-ty pe , rathe r
than an e lectrolytic.

The technique of using a
small-va lue disc ceramic
capac itor in parallel wit h a
h ig h-v a lue elect ro ly t ic
seems ridic ulo us o n f irst
gla nc e, but beco mes more
va lid when you realize that
ma ny elect rolvtics (espe­
cially older types) are a s ef­
fective as a block of wood
at higher frequencies. The
low-value capacitor be­
comes necessary even In

some a udio amplifiers and
with i-f amplifiers with as
low as a 50 kHz o pera ti ng
frequency. It is ce rtai n ly
mo st ad visable if the stage
powers a 455 kHz o r higher
i-f amplifier.

In the rece iver with the
" high-p itc hed whistle," the
prob lem was tha t (4 had

Case No, 1
A High-Pitched Whistle
Some years ago, I had to

service a vacuum-tube re­
ceiver that had a high­
p itc hed whist le supe rim­
posed o n t he aud io o utput.
In re cei vers, this could be
caused by a ny number of
devili sh fa u lts , but, in this
case, it wa s re la t ive ly easy
to pin down the section o f
the receiver at fau lt be­
cause the noise did not go
awev when the audio gain
contro l was se t to mini-

dead receiver/transceiver.
p robably because the
sympto ms hint at so me cat­
astrop hic fai lure. Dead re­
ce ive rs, whethe r the di a l
lights co me on o r no t, a re
usua lly relativel y eas y to
tr ouble sh o o t. Even if
smoke has rolled o ut o f the
inna rds (so me say especia l­
ly), the p roblem of loca t ing
the faulty pa rt(s) is actually
pretty easy.

It is t he more subt le
problems t hat tend to snap
you r min d clean ou t of its
socket! The static, pops,
hisses, and miscell aneou s
osci l la t io ns a nd g ru m­
blings that a defective re­
ceiver is capable of gener­
ating are often rather dif­
ficult to pin down, espe­
cially in a sho rt period of
time. The professional ser­
vicer who hears a cus tomer
mak ing suc h a complaint
will often as not utter a
silent "Oh, no!" and say a
private praye r because he
knows that suc h proble ms
can take a lot of time, and
there is a limit to how
much of a labor fee the
ma rket will bear.

In this article, I will ex­
ami ne so me of the causes
of noi ses and the trouble­
shoot ing techn ique s a p­
prop ria te to each by tak ing
you t hrough several case
historie s. The se troub les
have occurred in amateur,
(B, and commercial com­
munications receive rs ,
p lus a few mill ion times in
consu mer eq uip ment, so
they are all bu t uni versa l.

9 1



Fig. 3. High humidity over long times wilf cause the trim­
mer to arc.

Fig. 4. Diode norse gener­
ator.

L L _ _ •

that faults in capaci tors,
changed values in resistors,
or ce rta in other ci rc uit
defects can cause a junc­
tion to become reverse
biased without completely
upsetting the dc o pe rati on
of the rest of the ci rcu it.
Cons ide r t he ci rcuit of Fig.
5. Th is ci rc u it o pe ra tes
from a dual -pol arity power
supply in whi ch Vcc is posi­
tive to ground and Vee is
negative to ground. The cir­
cu it a lso has a differentia l
input stage in whic h the
signa l is app lied to the
base of transistor Q 1A, and
the operating cha rac ter­
istics of Ql B are held co n­
stant by a fixed re sistor net­
work .

In one prob lem invol v­
ing this type of ci rcuit,
ca pacito r C1 became leaky
(no t a direct short, bu t a
high resistance short) and
that substa nt ia lly reduced
the contribution of Vee (+)
to the bias voltage appear­
ing at point A. Th is caused
the base-emitter potential
o f Ql B t o become re­
ve rsed , m akin g the b-e
junction into a no ise
ge ne ra tor, which sees Q1A
effectively as a co mmo n­
base amplifier followed by
the rest of the high gain
stages in the cha in.

Case No.5
Noisy Transislors

There is a possibility that
a normally-bia sed tran ­
sis to r will become noi sy
and drown out signa ls be­
ing recei ved . If the tran­
sis to r is located in a low­
level stage d ose to the in­
put, then the gain of the
following stages makes the
problem even worse . Most
of the time. the noise is of
the familiar frying-eggs
va rie ty with a few extra

0=- 0;

Case No.4
Pn Junctions

Another noise so u rce
peculiar to solid-state rigs
is any pn junction that be­
co me s reverse biased. In a
co mplex circuit, there may
be several such junctions
whose loss does not com­
plete ly kill the receiver's
operation , so noi se results.

If a pn junction becomes
reverse biased , it can pro­
duce a his s-like " wh ite
noise ." This phenomenon
is used as the basis for a
couple of popular amateur
antenna bridges . In the ci r­
cuit of Fig. 4, there is a
noise generator made from
a reverse-biased pn junc­
tion , in thi s case, a diode . If
an o scilloscope with a
wideband vertical amplifi­
er were connected across
terminal s A-B. you would
see a lot of " grass" on the
CRT screen.

It so me times happens

a nd C4 are used mainly for
bypassing.

The trimmer capacitor
(C2) is a compression mica
va riable and wi ll suffer
from the same problems as
the fixed mica compre s­
sio n capacitors in the i-f
amplifier. These will occa­
sio na lly arc internally des­
pite the relatively low volt­
age applied to the tran­
sistor. The resu lt is the
same sort of frying-eggs
so und as before, but it is
not always so easily found .

In this case, o nce the i-f
transformer and II con­
nections are eliminated, a
0 .01 uF disc ca paci tor is in­
serted in se ries with the
trimmer to block de. If the
arcing d isappears, or is
significantly reduced, then
rep lace the tr immer capac­
itor. Do not be tempted to
leave the apparentl y re­
stored capac ito r in the re­
ceive r because 1) dial cali­
bration is now incorrect
and 2) the trimmer will
eventually fail more and
kill the se t. The tr immer
was, after all , sho rted, if
only with a high resi stance.

to the te rminal lug to
which the coil is so lde red.
In mo st cases, it will ap­
pear to be one p iece with
the lug, but dose examina­
tion reveals that it is ac­
tua lly a sandwich assem­
bly. If you can cut this tab,
even if a little of the plastic
base must be melted to
gain access, then yo u are in
luck . Otherwise try form­
ing a new terminal in one
of the unused spots on the
mounting, or obtain a new
transformer.

Some o ld-timer elec­
troni c supply houses, espe­
cially those with a large
TV-shop clientele, ma y
have an old 455-kHz i-f
transformer for sa le. Alter­
natively, find a dealer (or
mail o rder di rect) who se lls
J. W. Miller products . They
offer a line of i-f trans­
formers that may be exact­
ly what is required or can
be modified to meet your
needs with little effort. In
fact , it is possible that J. W.
Miller made the original
under cont rac t to the re­
ce iver manufacturer!

Case No.3
Shorted Trimmer

Capacitors
Fig. 3 shows a converter

stage (combination mixer
and local oscillator) from a
mobile receiver made sev­
eral years ago. Transistor
Ql serves as both the local
oscillator and the m ixer in
a supe rhe te rodyne design.
Tra nsfo rme r T1 is the i-f
t ra nsfo rme r, while coil II
is in the tuning circuit of
the oscillator, a long with
C1 and C2. Capacitors C3
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found . But. in the case
of i-f transformers. it might
be worth attempting to re­
pa ir-a luxurv that ama­
teurs can afford . This is not
merely desirable. but be­
comes mandatory if the re­
ceiver is a few years old or
the manufacturing com­
pany is no longer in busi­
ness .

Very caref ull y pry apart
the metal tabs holding the
shield onto the transformer
form and expose the coils
and capacitors . Be very
ca refu l and work slowly,
because so me t ime s the
coil form has adhered to
the shie ld and will be
pulled from its mounting
if the sh ie ld is pulled
off vigorous ly before the
wires and fo rm a re freed .
Carefully examine the fine
wires with a tiny screw­
driver or toothpick to see
that they are a c ­
tually so lde red to the wire
tabs or i-f can terminals .
Oddly enough, an unsol­
dered joint at this point
may work for years before
being ja rred loose or be­
fore an oxide layer form s
to break the connec tion.

Other sources of prob­
lems are the resonating
capa citors a cross each
coil. If they are disc
ceramic, tubular ceramic,
or mi ca types, then they
may be easily replaced.
But most i-f transformers
use a fixed mica co mpres­
sion ca pac ito r molded into
the plastic base . There is
no firm advice on how to
repai r such transformers.
Try finding the metal tab
leading from the capacitor
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Fig. 6. A short length of
"spaghett i" tubing will con­
cen trate heat from lamp or
mist from freeze spray on
only one component at a
time.
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POwu SUPPLY
OR aU TER,

co m po nent is to use a long,
thin sect io n of rubber or
neoprene tubing . Hold o ne
end in you r ear while using
the o ther e nd as a probe to
find the arcing co mponent.
The tubing will transmit a
barel y aud ible c lick loudly
to your ear.

Actuall y, where possi­
bl e , I prefe r to use a
modifi ed medical stet ho­
scope for thi s purpose.
Although the professional
ty pe used by physicians
a nd intensive ca re nurses is
quite expensive, che ape r
types are available in home
" b lood pressure kits" and
in mail -order ca ta logues
suc h as Edmund Scientifi c
of Barrington NJ . Even one
from a two-dollar chil d's
" play doctor" kit will be
suff ic ient.

If you use a med ical
stet hoscope, be su re to
remove t he metal be ll or
e nd piece . This will se rve to
both localize the so urce of
arc ing a nd prevent yo u
from getting an e lec t rica l
sho ck in the case of in­
advertent contact.

It will be necessary to
scan th e wh ole com pone nt
in man y cases because t he
lumen of the tubing is so
sma ll th at the device be­
comes very dire ctional. In
fact, the re solution of thi s
technique is so good that
yo u can o ften tell wh ich
end of a paper or mylar
capa c itor c o nta ins the
a rc ! •

e rly on the way to work in
the morning, bu t wh en re­
turning home in the la te
afte rnoon will simp ly re­
fuse to do anyt hing right .
The problem is th at th e ca r
was sitti ng in t he hot sun
a ll day long, and the in­
ter ior is ve ry hot. Until t he
air condit ione r cools off
the ri g, t he pro blem will
rem ain . O ne ca r man ufac­
t u re r's radi o di vi sio n
me a sur ed t he in ter ior
tempera tures of ca rs sit­
ting in the 900 F (320 C) In­
d iana sun for four hours a t
a lmost 1600 F (71 0 C). Mar­
gina l so lid-state dev ices
might qui t working under
such co nd itions.

Win ter gets in its lick s,
too. A comp la int is some­
ti mes heard that the rig
does not wo rk until the ca r
is halfway to work. By that
time, the car's heate r has
wa rmed the rig up to a
tem peratu re range w he re it
w ill work. If you t hink thi s
is a pro blem limited to
those in t he northern sta tes
a nd Canad a, then keep in
mi nd that I a m a K4, and I
have seen t his probl em o n
man y occas io ns.

Both problem s succ umb
to the same t roubleshoot­
ing techniques as were
used to find noi se in case
number 5. First , hea t o r
freeze spray a large area.
suc h as o ne corne r of the
chass is o r an e nti re printed
c ircu it boa rd. Go to suc­
cess ive ly sma lle r areas un­
til you a re at th e com po­
nen t leve l.

Case No.7
Internal Component

Arcing
So me no ises can show

up in t he loudspeaker as a
resu lt o f internal a rc ing
resistors, capac itors, trans­
fo rmers, a nd the lik e .
These ca n be miserably d if­
fic ult to f ind . Even when
the arc ing is audibl e to the
na ke d e a r, without t he
lo udspeaker, it seems to
come from severa l co m­
ponent s a t once .

O ne effec tive technique
fo r lo catin g t he arc ing

,.,

II

Case No. (,
"It Goes Dead When Hot

(or Cold)"
A so lid-sta te transce iver

was brought in fo r repair,
a nd the owne r com pla ined
that it worked in the morn­
ing, but not in the afte r­
noon. This prob lem is not
actua lly a noise prob lem,
bu t is so common and so
closel y related to problem
number 5 that it bea rs
some atten t io n.

Solid-state ci rc u its can
be q uite sensiti ve to the
the rma l env ironmen t, ho t
and cold. Norma lly o pera t­
ing transistors will operate
ove r a wide range of tem­
pera tu res, but, whe n ce r­
tain d efects show up, then
they become abnormall y
sens itive to cha nges in
te mpe rat ure.

Durin g the sum mer, your
mobile rig m ig ht work prop-

the spray only o n t he sus­
pec t com po ne nt.

For heat trea tment, sim­
ply place a sma ll incandes­
cen t pilot la mp (#47 for
6-volt and #1892 for 12-vol t
a re su itab le) in the open
end of t he tub ing, a nd con­
nect it to a battery or dc
su pply. It has been my ex­
perience tha t truly hea t­
caused defec ts w ill show
up within a bout three to
f ive min ute s un der the
lamp. Most of t he m will
succ um b to t he increased
heat in less th an o ne
minu te .

Fig. 5. Transis tor wideband preamplifier.
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pops and fi zzes throw n in
for good measure .

Most of the t ime, t he
ty pe of noise I am talking
about is sensit ive to heat.
By making the ci rc ui t ho t­
ter, you can ofte n crea te
the no ise (almost at wil l),
whi le making it colder will
cause th e no ise to disap­
pear for awhi le. It seems,
tho ugh, th at most common
t he rma l t ro ub les hoot ing
techniq ues cover too much
area of the c ircuit at one
time.

For example. take t he
co m mo n aeroso l f re on
"ci rcuit cooler" o r " freeze
spray" (see Photo A) used
by m any professional ser­
vicers. It can help pinpo in t
t he location of bad co m­
ponents very quickly, if
you ca n keep from spray­
ing it on too m an y com­
ponents a t o nce. The same
holds t rue for most hea t
so urces used by servicers.

W hat is need ed is a
means for conce ntrat ing
the cold or heat o n o ne
component a t a time. O ne
so luti on is the use of o ne of
those oversize pieces of
" s pa ghett i" tu bin g tha t
seem s to be in everybody's
jun k box from the times
when a " universa l" assort­
ment was purchased. Sim­
ply cut o ne to three inc hes
of tub ing to f it snugly over
the t rans istors or resistors
under susp icion. If cooling
is yo ur goa l, t he tub ing
allows you to conce ntra te
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Designed and manufactured in the U. S.A.

UNIQUE in the world of UHFJVHF FM!

The Model 1346 Drake UV-3 (144-220-440 MH z)
is full y syn thesized to 5 kHz on each of the
three bands - and is complete ly band sw it ched
from the front pan el.

The rear pane l provides a separate 80-239 coax
con nector for each band, offering fl exi bilit y in
cho ice o f antenna.

UNIQUE-Th is one uni t covers it all ! It' s li ke
having th ree sy nthesized FM transceivers in a
sing le box- and all at a super price.

Model 1346 Drake UV-3 (144-220-440) $795_00
Model 1504 Drake PS-3 AC Power Supply $ 89_95
Model1525 Drake 1525EM Encoding Mike .. $ 49.95
Model 1330 UMK-3 Remote Trunk-Mount Kit $ 69.95

No te: Other models are also available.

94 Prices and specifications subject to change without notice or obligation.



•

For the serious amateur who ...
- considers fm a vital part of a total communication system
- needs multi-band coverage in a single transceiver
- needs to continuously scan-monitor a priority amateur repeater dedicated

to public service, weather, or DX alerts
- needs extra programmed channels for quick selection, in addition

to the synthesizer . . .
The Drake UV-3 provides it all!

•
--; I .. ,

sizer operates independently of
these programmed channels. And
best of all , so ldering is not neces­
sary for programming. The pro­
gra m board has spec ial sockets
moun ted on it fo r direct insertion
of diodes. We even p rovide the
diodes.

Remote Trunk Mount Kit
The co ntrol panel of every UV-3
rem oves for install at ion in th e
UM K-3 Remote Kit. This p rovides
for safety , as we ll as easy install a­
t ion in smal l cars where under­
dash space is limited .

tinuou sl y m oni tored f ro m any
other synthesized or fi xed chan­
n el. If yo u ' re o pera t ing on the
priority channel, or anot her pro­
grammed f ixed channel, you can
also scan-mo nitor any synthesizer
frequency yo u choose.

The Extra Diode­
Programmed Channels

Yo u can diode-p rogram up to fo ur
fixed channels, w ith their offsets,
for each band. This feature allows
super-quick selection of favo rite
channels . The five-kHz synt he-

The Priority Channel Scan
You can diode-p rogram your prior­
ity channel in o ne of the fixed
channel posit ions. It can be con-

• Continuous priority
channel scan

• Remote trunk operation
(opt ional)

• Four extra diode-programmed
channels on each band

• All three bands in a single
bandswitched unit, o r sta rt
with basic models and
add extra band-modules later

• Non-standard offse ts
available for each band

.... 0 11 Write for a fully illustrated brochure on the Drake UV-3 System.

R. L. DRAKE COMPANY 540 Richard St. , Miami sburg, Ohio 45342
Phone: (513) 866·2421 • Ietex . 288·017

",. Reader Service - see page 323. 95



Roy Cawth on
2580 Norcross-Tucker Road
Api. 95
Norcross GA 30071

Autophasing for WEFAX

-preserve your mental health

. ,

Photo A. Photograph of the author's drum recorder. Note
the position of the solenoid. The magnet is epoxied to the
lef t side of the drum. The forward and reverse limit relays
are in the back comer. They remove power from the lamp
carriage when a forward or reverse limit is sensed. Also,
they light a corresponding indicator on the panel below
the recording head.
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photograp hic paper on the
drum, and you had its edge
a t t he centerline of t he
magne t , wou ld not the
pu lse from U1A mark the
edge of t he paper? Unfor­
tuna te ly, thi s is not tr ue.
There is some phase shift
introduced by the magne t
and soleno id arran gemen t.
Yo u cou ld put in a va riable
phase sh ift ing ne twork
before Q1 to counteract
th is, bu t it is much eas ier to
simply measure the shift
and offset the pa per edge.
This need only be do ne
once, a nd a perm anen t
ma rk can be p laced o n the
drum co rrespo nd ing to the
picture edge. I will d iscuss
la te r, in the calibration pro­
cedure, just how this is
done . For now, let' s assume
the pu lse from U1A is coin­
cident with the picture
edge.

The other inpu t to U2 is
t he sync pulse tra ns mitted
d uring the W EFAX phas ing
period. Connec tor )2 is at­
tached to Fig. 5's U4B, pin
7, in my a rt icle "Attentio n,
Weat her Watc he rs! - ad­
va nce d c i rc u it ry f or
W EFAX process ing" (73,
October, 1978). The signal
o n U4 B, pin 7 is the outpu t
of the 1700 Hz low-pass

the fo llowing c ircuits were
deve loped. The schematics
appear in Figs. 1-5. The
resul t was a phasing circuit
t ha t has proved that it can
eas ily place the picture
sy nc in the same spot each
tim e a photo is made . Th is
will help any operator's
blood pressure remain no r­
mal while he 's using his
facs imile mac hine.

Ta ke a look at Fig. 1. This
ci rc uit has the func tion of
a simple compa rator. As
the picture d ru m rotates, a
sma ll a lnico magnet is at­
tac hed to t he dru m so th a t
it passes close by a sma ll
rel ay so lenoid on each
revolutio n. The resulting
pu lse of cu rrent is used to
operate a tra ns istor sw itch .
Tra nsisto r Q1 squa res up
the pulse a nd inve rts it.
Also, Q1 clamps the pu lse
to TTL voltage leve ls. Yo u
must make sure, however,
th a t yo u h ave enough
vo ltage coming from the
so lenoid to forward b ias
Q1. It may be necessary to
move the so lenoid closer
to the magnet. Wit h Q1
o perating, U1 A res to res the
pu lse to its orig inal phase
re lat ion an d d rives J1 an d
a lso U2, pin 1 .

If t here we re a sheet of

le ft edge of t he pape r, the
stra in on o ne's ne rvous
system is simp ly too great .
Ine vi t a bl y, the pha s ing
pe riod at the start of the
pictu re just seems t o o
sho rt.

Befo re I gave up ho pe , I
got the idea of making the
mac hine phase itse lf. After
a ll, w hy shou ld n't t he
mac hine do all the work?
With t hat thought in mi nd ,

..•
II

..

T his article will intro­
duce you to a me thod

of automatica lly position­
ing t he sync pulse, o r
margin, in GOES WEFAX
p ictures. It is a we ll-known
fa c t among weat he r satel­
lite amateurs th a t o ne can
go pract ica ll y nuts trying
to manua lly positio n the
margin of a picture . Even if
you do succeed in getting
the hori zont al sync on the
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Fig. 4, by 40 o r 41. Normal­
ly, when the pictu re phase
is okay, U2, pin 3 is low .
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Photo. B. This is an inside view of the unit seen below the recorder head in Photo A. The
two cards at the right front are the auto-phasing circu its. The 51-1025£ power amp is on
the heat sink in the right corner. The transformer in front of it is n. A 300 V dc power sup­
ply for the R1 1-68 is on the subchassis and it uses five tubes. The five-inch fa n at the back
keeps th ings cool. My video processing circu its are built on the four cards at the left side
of the chassis. The meter is the lamp curren t indica tor.

grammab le divider to con­
tro l the speed of M1 . ICs
U5 and U6 comprise the

v ideo f il ter . Du ring t he
G O ES WEFAX pi c tu re
ph asing per iod, t he wh ite
set pot , R52, is set to give a
pulse r ising f rom -.5 V de
to ground at U4 B, p in 7.
This wi ll be t he correct
white cu rrent setting for
the GO ES WEFAX. Mean~

w hile, back in Fig. 1, U3A
accepts t he - .5 V de-to­
grou nd sync pu lse and bu f­
fers it. The second section
of U3, U3B, converts t he
sync pu lse into a TTL­
compat ib le waveform.

Now, we can fina lly tal k
about U2. Ie U2 has only
one pu rpose in life. Its out­
put sits high as long as the
sync p ulse in t he W EFAX
phasing period and the pic­
tu re edge pulse, from U1A,
a re no t over lapping in
t im e. Assume, fo r the mo­
ment, that t he pi cture
drum is tu rn ing in phase
lock w ith t he sate llite
v ideo. Usually, some t ime
di fference exists between
the actua l picture edge
and t he sate l l ite sy n c
pulse. Th is ind icates that
the picture is not phased
properly. If an error in time
exis ts, U2, pin 3 is high. t
call th is a p hasing error. If
U2, p in 3 happened to be
low , t he p ictu re p hase
would be okay.

If U2, pin 3 is high, you
need some way of reducing
the t ime difference be­
tween the two pulses to
zero. One way is to sl ight ly
reduce the frequency of
the ph ase locked 60 Hz go­
ing into M 1 in Fig. 1. If t his
happens, t he pictu re edge
pulse on U2, pin 1 w ill
slow ly d ri f t or ro ll w hen
compared with the WEFAX
phasing pe riod pulse at U2,
pin 2. Eventual ly, t he two
pulses w ill cross, and both
inputs to U2 are high. At
th is moment, M 1 m ust be
phase locked back on the
sate llite subcarrier so t hat
the picture edge wi ll d rift
no further. The phas ing
would then be accom­
pl ished.

The method of red uci ng
the speed of M1 slightly is
seen in Fig. 2. t use a pro-
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Fig. 3. 70 Hz low-pass fil ter and power amplifier.
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motor is now running at
58.536 Hz. Ie U2 is now
looking for the time when
the two pu lses will cross.
The frequency of 56.536
Hz provides a slow enough
drift so that the two pul ses
do not happen to miss each
o the r. Al so , it is s low
eno ugh so that the results
obtained are repeatable.
That is , it puts the margin
in the same place each
time. As soon as the two
pulses cross, U2 , pin 3
switc hes low and U4A is
se t. The phasing-okay LED
now comes on, and divi­
sio n by 40 is loaded again
into the divider. The syn­
chronous motor, M1 , jumps
extremely fast to the prop­
er speed so that the margin
rem ains properly phased.

You now ha ve the pic­
ture ph asing accomplished
with a minimal amount of
work on your part. Perfec­
tioni sts should be able to
eliminate the start button
by utilizing a 300 Hz band­
pass fi lter to detect the pic­
ture start tone . This sta rt
tone immediately precedes
the phasing period. The
fil ter could feed a peak
detector and , in turn ,
c ha rge a capacitor . Next,
th e voltage o n the
capacitor cou ld be se nsed
by a voltage comparator
a nd used to fire a one-s hot.
The one-shot cou ld cont rol
U4, pin 13. I ha ven ' t incor­
porated thi s into my
sy s t e m , s i nce I ha ve
chosen not to eliminate
myself entirely from the
process.

Now, su ppose I had
chose n to manuall y phase
the picture, or, fo r so me
reason, I missed the phas­
ing period. The phasing
switch, 52, is se t to manual.
The manual phase button,
54, is s imp ly held de­
pressed. At this point, a
monitor oscilloscope is
necessary. The scope mu st
have its time base set to 250
rn s. and then it mu st be ex­
ternally triggered by the
pul se on J1 . Also, the
satell ite video is supplied
to t he sco pe' s ve rt ic a l

6 0 H, OR
58 5 36 H,
TO fI G. 3

ph a sing-effort LED will
now co me on, and the pro­
gramma ble divider is in­
structed to divide by 41 .
The picture edge pul se
begins to drift slowly now
wit h res p ec t to the
refere nce, since the drum
slowed down. The drum

filter in Fig. 3 and, in tu rn,
to the motor a mplifi e r.

As soo n as the WEFAX
phasing pe riod sta rts, it is
necessary to test the pic­
ture phase. At th is mo­
ment, the sta rt button, 53,
is dep ressed a nd fli p-f lop
U4 A is cle are d . T he

Fig. 2. Programmab le divider.
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This se ts the Q-ou tput on
fl ip-flo p U4A to o ne. The
phasing-okay LED, CR1,
now li ghts, and the correc t
b i-q uinary word is loaded
into the divider to do divi­
sion by 40. U6, pin 6 now
supplies a 60 Hz locked
reference to the low-pa ss



Photo C. This is an overall view of the author's GOES
WEFAX station. The scope on the top is a customized
Tektronix 561 B. It is used in conjunction wi th the
Tek tronix (-27 camera to make 4 by 5 poteroidt prints of
WEFAX pictures. The tape deck is seen in the rack below
the 561 . Below the ta pe deck is the drum recorder in its
protective enclosure. The door opens down and the
machine slides out. The scope below this is used as a
waveform monitor. It is used for manual phas ing and
checking signal quality. Below the monitor is the machine
that powers the drum recorder head. It does the video and
sync processing. Also, it contains the power amplifiers for
the motors. My receivers are housed in a separa te rack and
were not shown here. J use a 200-channel synthes ized
radio for 136-138 and a double-conversion custom-built
receiver for GOES.

a m p l if ie r . T he sco pe
sc reen now de picts w hat is
happening o n t he paper
drum one line at a t ime. If
the posit ion th e sy nc pul se
takes d uring a uto-phase is
known, you can ma nua ll y
mo ve it t he re now by
hold ing down the man ual
phase button, 54. W he n th e
pulse a rr ives o n its de sired
p o si ti on , 54 is s imp ly
rel e a sed .

Fi nall y, the inpu t fre­
q uency fo r the prog ra m­
mable divider, US, pin 6, is
generated in Fig. 4. To
be gin , a 2.4 M Hz oscillator
m odul e was p urch a se d
from In te rna tiona l Crystal
Mfg. Co. The 2.4 M Hz TTL
sq ua re wave is buffe red by

U1D a nd UH . rc s U9, U10,
a nd U11 div ide t he 2.4
M Hz dow n to 2400 Hz.
During re al-t ime operation,
the 2400 Hz is fed dire c tly
to the programmable d i­
v ider by 55. Also, it may be
re c o rd e d on ta p e v ia
capaci tor C39 for playback
late r. Du ring p layback, the
2400 Hz that was recorded
o n tape loc ks up U12. U12
is a phase locked loo p c h ip
t hat ha s its vco a d justed to
free run on 2400 Hz by R29 .
The pu rpose of U12 is to
com pensate for a ny speed
va ria tion in t he ta pe deck
and a lso to provide a clean
s ignal for th e pro gr a m­
ma ble divider.

The re you ha ve it; you

no w have a complete sta te­
of-the-art phas ing syste m
fo r the new GOE5 WEFAX
broadcasts .

Ca lib ra t io n Proced ure

First of al l, check t he w ir­
ing before apply ing power.

These ci rcu its should work
t he f irst time if the wi ri ng is
okay. After g iving e ve ry­
t hi ng a tho ro ugh going
over, turn on t he power
su pp ly. Check to see that
the vo ltage leve ls a re cor­
rect and that the ripp le is
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running. Next, move you r
de-coupled scope to the
base of Q1. Chec k the am­
pli tude of the pulse fro m
the magneto . You need at
least 1 vo lt peak to ensu re
tha t Q1 t u rns on . The
positive half cycle will fo r­
wa rd b ias Q1. If the pulse
level is too low, move the
so lenoid in close r to the
magnet. Move the probe to
the collector and che ck for
a TTl pu lse of approx­
imately 10 ms d uration.
The inversion of t his pulse
wil l be on 11 .

It is now necessa ry to
use a GO ES WEFAX signa l.
A prerecorded signa l will
be des irab le. With the cir­
c uits completed and test­
ed, as desc ribed in "Atten­
tio n, Weathe r Watc he rs!",
connect 12 to U4B, p in 7 in
t he video filte r. Switc h
both fu nc tion switc hes to
pl ayback , sta rt the tape,
and adjust the white se t
pot fo r a pu lse th a t ri ses
from -.5 V de to grou nd
d uring the phas ing period
at U4 B, pin 7. Next, ad just
R5 in Fig. 1 for a zero-to­
fi ve-volt pu lse o n U3B, pin
7. Fina lly, wit h S2 in au to,
start t he ta pe a t t he begin­
ni ng . The phasi ng-okav
LED shou ld be o n as t he
d rum spins. As soon as the
p has ing pe riod s tar ts ,
check the pictu re phasing
by press ing the sta rt but­
ton. The e rror LE 0 will now
come on and will remain
on unt il t he two pu lses
cross. When the two pulses
cross , the p hasi ng-okay
LE D will come on, indicat­
ing that phasing wa s ac­
complished.

I ment ioned ea rlier t ha t
the re is a phase shift in­
troduced by t he magnet
and the coil that offsets t he
true pictu re edge about an
inch or so. The eas iest way
to co rrect th is is to find the
point on the d rum that cor­
respo nds to t he actua l pic­
ture edge. To do t his, you
will need to load the drum
with photograp hic paper
and place t he paper's edge
in line with the magnet's
cente rline. Now, sta rt the

pled scope to U1 1, pin 12
and check fo r a 2400 Hz
square wave. Connect a
counte r to UlE , pin 10
and check the osci llato r,
05C-1, for 2,400,000.0 Hz.
Move the counter over to
U1F, pin 12, and, wi th $5 in
real t ime and J4 discon­
nected, adjust R29 for 2400
Hz. Switc h 52. the phas ing
switch, to manua l and con­
nec t the counter to U6, p in
8. You should read 60 Hz.

Next, dep ress the manu­
al phase button , and t he
counter sho uld read 58.536
Hz. Th is checks t he d ivider.
Release the man ual phase
b utton a nd co n ne c t a
YOM, on a high ac voltage
ran ge, across the b lue and
brow n wires on the second­
ary of Tt , Adj ust R23 CW
unti l 117 V ac is re ad o n t he
mete r. M1 shou ld now be

pin 4. With R23 ad justed
fully (CW, the vo ltage
shou ld be about 50 V de.
Now, connect a dc-cou-
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Photo D. This is an example of a property phased GOES WEFAX picture. It was received
and processed by the equipment in Photo C.

•

Fig. 5. Power suppl y.

•

low. The ripp le shou ld only
be several mY p-p. Next,
measure the vo ltage be­
tween U8, pin 1 and U8,
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Parts li st

Cl
C2
C3
C4
CS
C6
C7
C8
C9
C lO
C11
C12
C13
C 14
C1S
C16
C17
C16
cis
C20
C21
C22
C23
C2 .
C2S
C2B
C27
C28
C29
C30
C31
C32
C33
C34
C3S
C36
C37
C36
C3.
C'O
C41
C'2
C'3
CR l
CR2
CR3
CR '
CRS
F l
Jl
J 2
J3
J'
Ml
01
02
03
Rl
R2
R3
R'
RS
RB
R7
R8

R'
Rl0
R11
R12
R1 3

.1 uF, 50 V monolyt ic (mono)

.1 uF,50Vmono

.71 uF, 100 V mylar '

.065 uF, 100 V mylar '
1.46 uF, 100 V mylar'
.024 uF, 100 V mylar '
2.03 uF, 100 V mylar'
.1 uF, SOV mono
.1 uF, 50 V mo no
1.0 uF, 50 V mono
2200 uf, 50 V elect rolyt ic
50 uF, 50 V electrolytic
.047 uF, 100 V mylar
3450 uF, 75 V electrolytic
.5 uF, 400 V (Suppl ied with Ml)
.1 uF,50Vmono
.1 uF, 50V mono
.1 uf ,50Vmono
.047 uFo100 V 10% mylar
.1 uF, 50 V mono
.1 uF, SO V mono
.1 uF, 50 V mono
.001 uF, 50 V mono
250 uF, 25 V electrolytic
1100 uF, 50 v erect rciytrc
1100 uF, 50 v etectrctytrc
.016 uF, 10% mylar
.47 uF, 50 V mono
.033 uF, 50 V 10% mylar
r oo uF, 50 V electrolytic
1500 pF 5% silver mica
100 uF, 50 V electrolytic
.047 uFo50 V 10% mylar
.47 uF, 50 V mono
100 uF, 50 Veleclrolyt ic
.47 uF, 50 V mono
.1 uF, SOV mono
573 pF in parallel wi th 12 pF 5% sliver mica
1.0 uF, 50 V mono
.1 uF, 50 V mono
.1 uF, 50 V mono
1.0 uF, 50 V mono
5 uF, 25 V elect roly tic
1.7 V, 20 mA LED
1.7 V, 20 mA LED
VS·644 bridge rectif ier assembly, 600 V @ 2 A
lN937A
VS--644
1 Amp stow blow
BNC female chassis mount connec to r
BNC female chassis mount connector
BN C female chassis mount connecto r
BNC female chassis mount connector
240 rpm e-w ett synch ronous Hurst motor model CA
2N2270
2N2270
2N2270
680 Ohm , If. W 10%
lk Ohm, If. W 10%
47 Ohm, If. W 10%
47 Ohm, V. W 10%
20k t-watt wire-wound 2O-turn PC pot
lOOk, If. W 10%
10k RN55 1%
10k RN55 1%
9O.9k RN55 1%
3.3k, 1~ W 10%
220 Ohm , If. W 10%
10k Ohm, If. W 10%
10k Ohm , If. W 10%

R14
R1 S
R1B
R17
R18
Rl'
R20
R21
R22
R23
R2'
R2S
R2B
R27
R28
R29
R30
R31
R32
R33
R34
R3S
R3B
R37
R38
R3'
R.O
R41
R42
R.3
R44
R'S
R'B
R47
R. 8
5 1
52
53
S.
55
T1
T2
T3
T.

Ul
U2
U3
U.
US
UB
U7
U8

U'
UlO
U11
U12
U13
U14
U1S
U1B
U17
U18
OSCl

3.3k, 'I. W 10%
3.3k, If. W 10%
10k RN551 %
10k RN551 %
10k RN55 1%
10k RN55 1%
10k RN55 1.%
47 Ohm, 'I. W 10%
47 Oh m, If. W 10%
10k, 1 W wire-wou nd 2D-turn pc pot
10 Ohm , 1(0 W 10%
464 Ohm RN60 1%
22k , If. W 10%
4.7k, If. W 10%
4.7k, If. W 10%
5k Ohm, 1 W w ire-wound zc-tum pc pot
3.3k Ohm, If. W 10'1.
3.3k Ohm, 11. W 10%
10k RN55 1%
10k RN55 1%
10k RN55 1%
10k RN55 1%
10k RN55 1%
50k, 1 W wire-wo und zo-tu m pc pot
33k, 'I. W 10%
l k, If~ W 10%
47 Ohm, 'I. W 10%
47 Ohm, If~ W 10%
680 Ohm, If~ W 10%
100 Ohm, If~ W 10%
4.7k, If~ W 10%
10k, 11. W 10%
10k, If~ W 10%
47 Ohm, If. W 10%
47 Ohm, If~ W 10%
SPOT 120 V toggle
OPoT 120 V toggle
SPST push-button
SPST push-but ton
SPOT toggle or rotary swi tch
TRIAD S-24A e-onm-to-ak-onm, 15 W
TRIAD F-93X
TRI AD F-92A
solenoid from a relay-I use a coi l from a model
KRPll AG Potter and Brumfield.
SN7404
SN7400
MC1458
SN7474
SN74196
SN74196
MC1458
Sanken Sl-1025E hybrid power IC. An Sl -1020 is a
good substi t ute.
SN7490
SN7490
SN7490
LM565
MC1458
MC7915CP
LM741
MC7815CP
MC7805CP
SN7430
Internat ional Crystal Mfg. Co. OE·l oscillator module.

"The desired value is obtained by paralleling two or
more capacitors. Use a good Qualit y capacitor. The
value doesn't have to be exactly on the calculated
value shown.
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drum, tu rn on the tape
deck, and wait fo r the phas­
ing period to start. As soon
as it begins. depress the
start switch and allow the
machine to phase. Next,
switch on the lamp and
allow part of t he picture to
expose. Remove the pape r
and develop it. Note the
position of the sync on the
paper . Place the deve lo ped
picture back o n the drum
the sa me way it came off.
Make a small mark on the

drum co rres pond ing to
whe re the sync is o n the
paper. Remove the paper
and sc ri be a li ne o n the
drum where the mark is.
This line is to be used to in­
d icate where the paper's
edge will go from now on
each time the drum is load­
ed.

l oad the drum with a
fresh sheet of paper and
place its edge along the
new line. Remak e the tape­
rec ord ed pictu re o nce

more. Allow the drum to
phase automat ically. This
time when the phasing is
accomplished, the sync
will be posi tioned at the
edge of the photo . If you
make pictu res in the re­
verse d irect ion, a phasing
ma rk will ha ve to be
located fo r the o pposite
d irection, also. To do this,
the abo ve pro cess will
have to be repeated . When
you finish, there will be
one mark on the d rum for

pictures made in the for­
wa rd di rection and one for
the reverse di rection.

Plea se take ca refu l note
of the photos showing my
stat io n. Detail s of the
soleno id a nd magnet may
be seen in the picture of
t he recorder. Good luck in
getting your system on the
a ir. If you ha ve come this
far. I am sure you have
q uite a station by now. If
you have any questio ns,
please include an SASE .

Continued on page 116

multitude of column inches
devoted to relatively useless
columns. and claims of repre­
sentation of the amateu r wh ile
trumpeting nonrepresent ative
views? In OS T. In which wil l you
find the most apologies for a
bumbl ing FCC, and the most
"otucrer reportage" with the
least member input? In OST.
Which magazine can usual ly be
relied upon to review a " new"
product long alter it has been
on the market, or to fail to reply
to a proposal or let ter? OS T.

I don't for a moment be­
grUdge these fel low amateurs
thei r opinions, and I applaud
your printing of them, but I just
can' t f igure out what's so great
about the League. It has its
good points, just as 73 has its
bad points, but on the balance,
I'll take 73 anytime.

R. J. Edmunds WB2BJH
Kinnelon NJ

Aft er reading the leiters in a
few of the past issues, I feel
compelled to wr ite In answer. I
have subscribed to both 73 and
OST for the past three years,
and wish to ask (and answer) a
lew questions about these pub­
lications:

In which magazine can you
lind the most useful articles,
divergent points 01 view, leiters
printed on both sides 01a Ques­
t io n, lett ers attacking t he
magazine as wel l as praising
it? In 73. In whi ch wi ll you fi nd a
publ ish ing phi losophy wh ich
accepts opposing points of
view, which screens its adver­
t isers for reliabili ty , wh ich will
accept letters proposing
almost anyt hing? In 73. In
wh ich wilt you fi nd edito rials
which most l ikely are tepresen­
tative of a major it y o f its
readers, if not of amateurs in
gene ral , and whi ch doesn 't
" f lip-flop" on the issues? In 73.

In which wi ll you f ind a

Erie PA, ccuect. The units were
shipped via UPS that day and
on September 27 at 6:30 pm, my
35Q.Xl was back on the ai r at
my OTH. Not only was the rig
repaired, but it was updated
with the latest modi f icat ions,
all for no cost or shipping
charges .

I can't praise all of the per­
sonnel at Alias too much, as
they are not only grac ious, but
helpf ul to the nth degree. Atlas
Radio is selting a precedent
and bui lding up a reputat ion
that is going to be hard to beat .

Now, a few words about 73.
It' s in a class by neen . Were it
not for 73, K20HI would have
been relegated to " appliance­
operator" status a long time
ago, but the plethora of con­
struction articles keeps my
hands busy and my soldering
irons hoI. Keep up the good
work, Wayne.

Michael Stefanik K2QHI

Garfield NJ I I
_________ CTHING .

I WHICH MAGAZINE? I For many years I have been
thinking of writing to the
various amateur magazines on
the following subject, but kept
pull ing it off. However, I'm
finall y getting around to it.

I have been on the air about
fifty yea rs. During that t ime,
when I called a CO, I have
always given my location (OTH)
since I felt many amateurs
wanted to know where the call
was coming from , and there is
always the chance they might
have phone-patch traffic for my
location.

Back in the old days, when
someone signed W1 , W2, W3,
etc., one always had a general
idea of his location , but wi th
the complete jumble in call
assignments by the FCC re­
cently,one does not know if the
call is from their next-coer
neighbor or from Timbuktu.

I would l ike to suggest that a
movement be sta rted by the
variou s magazines to have

•
•
•
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ATLAS CLASS
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searching and objective
meditation, I f inal ly saw t he
light.

Mr. Green, tha nk you very
much for providing abou t t he
only fresh viewpoint in a too­
long mo nopoli zed f ield . It
seems that we hams have
become far too complacent in
ou r t hinking.This is undoubted·
Iy a very dangerous and un­
healthy situation,

Although there are poin ts of
disagreements in our thi nking,
at least you have spurred my
mi nd to realize the presence of
other possibi li ties. , now read
the rebuttals you receive from
other hams and can see the
fear I once experienced. I can
only urge al l my counterparts to
just stop for a few minutes and
examine their way of thinking.

Ham radio is going through
an amazing period of change
and growth, and it certa inly
needs more t han one voice to
express it s needs. I personally
wi sh you good luck in your at ­
tempts concerning the upccm­
ing WARC, and thanks again.

Michael A. Roscoe K3VK
Sharon PA

In the past, you 've printed let,
ters from WA5TUM and AA6US
commend ing Atlas Radio and
their service. Alii can say about
Atlas service is, " FANTASTIC."

On September 20, my Atlas
350-XL became inoperative. I
called Clint Call at At las and,
after describing the probl em,
Clint told me to send the350·XL
and pi s to Steve Crossman at
Communications Special ties in

1 1

. , -\ ... . . ~

I

: 1 " ".'.( ..

FRESH VIEWPOINT

Being an active amate ur for
three years and hoping to be
one for at least another thi rty, I
feel inclined to respond to your
criticism of the ARRL From my
Novice days on, I have been
brought up on the th inking and
ways of the l eague. On the
whole, th is organization has
been superb In help ing me
grow In the hobby, Many new
th ings have come about, and
ham radio is sll ll aro und
becau se of the League.

At this point, the accolades
end and the real essence of my
correspondence surfaces. In
the beginn ing, you and you r
magazine really rubbed me the
wrong way, and, as usual , I
merely discarded you r com­
m en ta ries . W e ll , I g ue ss
everyone grows up, and after
many hours of mental sour-

L u:

.' , 1 J,"

suggest an imaginat ive and
potent ially benef icia l pub lic
servi ce television concept and
that thi s ty pe of comrnuntca­
tlons activity is one which
deserves considerab le etten­
ticn In the overall inquiry."

The FCC requested corn ­
ments in BC Docket No. 7& 253
fr om all in te res te d parties.
These comments are due (orig·
inal and si x copies) at the FCC,
Washington DC 20554, by De·
cember 11 , 1978.

S. E. Pliler W2KPO
President

Commun icastlng Association
of America, Inc,

Syosset NY

from {»ge 15
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MFJ INTRODUCES THE

GR MASTER
• MEMORY KEYERS

At $139.95 this MFJ·484 GRANDMASTER
memory keyer gives you more features per dollar than any other

memory keyer available - and Here's Why . • .
MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

"EMOftY SELECT: POSI·
nONS 1, 2, 3 ARE EACH
SPliT INTO MEMORY SEC·
TIONS A, e, C, 0 (UP TO
TWELVE 25 CHARACTER
"£SSAGES). SWITCH COM­
BINES A AND B. POSITION
K GIVES TOO 100, 75, 50,
m. 2S CHARACTERS BY
PRESSING BUTTONS A. B.
C. OR D.

LED INDICATES
[J€lAY REPEAT
MOOE.

liEU' REf'EAT CONTROl
(O TO 2 M1WTES). f'UU.
FOR AUTO REPEAT.

TONE tmmIOL VOLUME CD..
PUU TO TUNE. TROl. POWER

ON-OfF.

SPEED COHTROL., 8 TO
SO WPM. PULL TO
RECORD.

LEOs (4) SHOW WHICH
MEMORY IS IN USE AND
WHEN IT ENOS.

WEIGHT CaNTllOl TO PENETRATE
DRM. PULL TO COMBINE MEMORIES
A AND 8 FOR 1, 2. OR 3 FIFTV
CHARACTER MESSAGES.

NOW YOU CAN CALL en. UNO YOUII aTM. Instantly Inaert or make changes in any control. 8 10 50 WPM.
NAME. ETC., ALL AUTOMATICALLY. playing message by simply sending. Continue WIlgIIt till"'" lets yoo adjust dot·dasr..

AM IIlty MFJ etters you the MFJ-484 by touching another button. space ratio; makes your signal diStinctive to
Grandmastlf memory keylf with this much Memory resets to begiMing with button, or penetrate ORM.
" e.ability at this price. by tapping paddle when playing. Touching TIIII Clntro!. Room Iilling volume. Buill ·in

Up .. twlllVl 25 character messages plus message button restarts message. speaker.
a 100. 75, 50. or 25 character message LEOs shOw which 25 character memory is Tunl luneUon keys transmitter IOf lUning.
(4096 bits lotal). in use and wilen it ends. Uhra relilblt solid stl.. keying: grid block,

A swltell clmblnls 25 character messages Buih-ln memory "VI',Uses 9 volt battery, cathode, solid state traflSminers ( - 300 V.
for up to three 50 charac ter messages. no drain when power is on. Saves messages 10 rna. max.. + 300 V, 100 rna. ma)(.).

To rttOrd. pullout the speed control, touch in memory when power loss occurs or when CMOS ICs, MaS memories. Use 110 VAC or
a message button and send. To pI.ylllek, transporting keyer. Ultra corcact, 8)(2)(6 12 10 15 VOC. Automatically switches 10 ex-
push in Ihe speed contrOl , select your meso inches. temar batteries wren AC power is lost.
sage and touch the lMJtton. That's all there PLUS A MFJ DELUXE FULL FEATURE KEVER. OPTIONAL SQUEEZE KEY
is to it! limbic operation with squeeze key. Dot-dash lor all memory keyers.....

You can repel! any message continuously insertion. Dot and dash paddles have
and even leave a pause between repeats (up DoHI.sh memortts, seIl-cOOlpieting dots an;! fully adjustable tension an;!

to 2 miootes). fllmpll: : Gall CO. Pause. Lis- dashes, jamprool spacing, instant start (ex. spacing fOf the exact "teel" you like. Heavy
ten. II no answer, it repeats CO again. To cept when recording). base with non-Slip rubber feet eliminates
answer Simply start sending. LED indiCates AI c.nt..... are on lront paoeI: speed, "walking" . $29.95 plus $2.00 IOf stippilV<l
Delay Repeat Mode. weight, tone, volume. Smooth linear speed and handling.

, ---. -. .
~-~ -\) -

• Repeal funclIon
• TIIII func1lH
• Bull.. lIIel11'" ."er

ntIS MfJ.,4U FUTURES FOUR 25 DR A 5G AND TWO 25 QtARACTBI T1IS MFJ.,411 GIVES YOU TWO 50 QtARACTBI _WGES,
IllESSAGES.• SpnlII, Vltuml, welglrt,

-,..- $
• Crmlil. _III., swltdl 9995 ...."""
• RePlat. tu.. functions • () () ~ •
• BuII-ln IIIlm.,., "Vlr

Similar to MFJ.484 but with 1024 bits ol memory, less delay repeat,
single memory operating LED. Weight and tone controls adjustable from
rear panel. 6)(2)(6 inches. 110 VAC Of 12 to 15 VOC.

Similar to MFJ-482 but with two 50 character messages, less weight
controls. Internal tone control. Volume control is adjustable from rear
panel. 5)(2)(6 inches. 110 VAC or 12 to 15 VOC.

Order any product from MFJ and try It. If not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back If not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technlcellnrormatlon, order/repair etatus, In Mississippi, outside continental USA, cell 601-323-!5889.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On IZI
MFJ ENTERPRISES, INC. ~1~1:~~p~9:TATE.';;~SSIPPI39762
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The Lunch Counter

-eat it up

Johnny C. Cheslnut WA4PIN
801 N. Ramona A venut'
Indialanlic FL 32903

104

John L. Wolcott W4CCX
490 E. Riviera Blvd.
Indialanlic FL 32903

The finished Lunch Counter.

The l unc h Counter proj­
ec t was designed, from

start to finish, as a ham

project with ham speci f ica­
tions. It s pr imary goals
were that it:
1) be tec hnically up to
date;
2) be easy to build;
3) use read il y-o btain abl e
parts; a nd
4) invo lve easy case f abri­
cat io n.

As you may have already
surmised from the nam e,
the e nt ire projec t wa s con­
ceived and designed d ur­
ing a ser ies of eyeball
QSOs over lunc h . A few
evenings were used to
build the prototype.

All of the participants
work in electronics in so me
capacity, but none of the
work was done within our
respective fields of exper­
ttse. A s an example, we
elected our professional
program manager to be the
prototype technici an, on
the theory that the ex­
perience would be good
for him. While only two of
us w rot e thi s arti cle .
acknowledgement is given
to WA4QGE for mechani­
cal design. WB4GDP for



Interior views showing cons truction derails and PC board mounting.

Fig. 1. Lunch Counter block diagram.
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' N'UT ICOUNTE R IO..t.R O

layout a nd drafting, a nd
WB4 UDI a nd WB4WWI for
pa rts procuremen t.

We made a detailed
eval uat ion of a d ve rtis e­
men ts for avai lable fre­
quency cou nters. It soon
became obvious tha t the
art o f digita l frequency
counte rs has p rogressed
remarka bly in the past few
yea rs a s the ne we r in­
teg rated c irc u it s ha ve
becom e ava il able. As the
semi co nd uc to r wizard s
pack more ci rcuitry into a n
in te gra te d ci rc u it , t he
overall size goes down, the
dev ice ca pa bility goes up ,
and , best o f all, the cos t
goes down . After a ll fre­
quency counte r ads a nd
construc t ion a rticles were
reviewed and summarized,
o ur appetite s demanded
the best fe atures from
each, a nd, of course , no
one counte r me t all o ur
de sires.

Specif ica tions
At thi s point , we devel­

o ped a target specific at ion
which would satis fy a ll of
us.
1) Cos t -che ap, to f it a
ham 's pocketbook .
2) Displ ay- six d igits, big
enough to read .
3) Frequency range -from
audio Ito uc hto ne " pads)
through al l the popula r
amateur bands (l .B MHz to
450 MHz).
4) Se nsitivity -sufficie nt
for most so lid-state rigs,

but not se nsit ive enough to
prod uce unnecessary count­
ing on noise (10 mV to 25
mY).
5) Accuracy- + 10 Hz to
± 100 Hz is usuall y fi ne for
most a mateu r purposes. A
good q ua li ty crysta l can be
ad justed to better than 10
parts per million a nd will
eas ily meet these criteria .
6) Stabi lity - st a b le over
the temperature range en­
c o u n te re d in the ha m
shack . We did not expect
to use it outs ide of normal
room temperatures . Long­
term sta b ility should be
good eno ugh to main tai n
acc uracy between calibra­
tion checks, whic h a re six
months to one yea r fo r
most users.
7) Size - sma ll enough to
fit in the pa lm of the hand,
but large e no ugh to ha ve
an easy-to-use front pane l.
B) Power -12 V dc was t he
choi ce of most o f us who
participated in the devel ­
opment. Most new solid-

sta te rigs operate o n 12 V
de. a nd a 110 V ac power
supply is easy to buil d for
those who desire it .

Design
The design tha t evo lved

over ma ny lunch ho urs is
shown in the b lock dia ­
gram in Fig. 1. The c ircuit
wa s d iv ided in to t h ree
funct io nal boards - timing,
counter, and d isplay. The
timing board con ta ins t he
o sc illa to r, d iv iders, a nd
timing to c o n t ro l t he
counter board The co unt­
er hoard contains the six
decade counters, lat ches,
and seve n-segme nt display
drivers. In addition , it has
th e input amplif iers a nd
high-fre q ue ncy pre scal er .
The d isp lay board hold s
the six LED di sp lays. Power
requiremen ts a re met by
the use of a three-term inal
regulator to o bta in 5 V de
from an a.16 V dc supply.

Schemat ic deta il s began
with the se le ct io n of the

74C925 as the workhorse of
the counte r. This is a new
counte r ch ip which has a
fu ll four stages of counte r
built in with the nece ssary
la tch, seve n-segment de­
coders, and LED drivers. It
al so mult iplexes the out­
put dr ivers, thus great ly
simplify ing the wiring to
th e d isp la ys : Compa ri ng
thi s s i ng le 16-pin in­
tegrated c irc u it to an
equ ivalent set o f co nven­
tiona l four -digit TTL
co u n t e rs, twelve in­
tegrated circuits, twenty­
e ight resistors, and twenty­
e ight wires to th e displ ay
are now rep laced wit h o ne
integ ra ted ci rcu it, se ve n
resistors, fou r transistor s,
and e leven wires to the
display board

Since the de sign c riteria
c a ll e d fo r a si x-di g it
co unter, two more stages
must be added. By using
74LS90 counters fo r these
s t a ges , the freq uen cy
ra nge of the basic counter
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Top view showing parts la yout o f tim ing board.

Construction
Construction IS ve ry

st raightforwa rd . Printed
ci rcuit board assembly
sho uld be started with the
jumpers o n the co mpo nent
side, followed by the in­
tegrated c irc u it socke ts,
and then the remaining
co mpo nents . The d is play
board is mated to th e
counte r board with cutoff
resistor leads o r bits o f
hookup wire bent at a right
angle. Both boards may be
mounted in the cab ine t
with long bolts a nd sta nd­
offs . Wiring between
boards, the switches, in­
puts, and power su pply
completes the wir ing . The
board s a re then mounted
in the ca bine t and the LEOs
lined up with the window,

The case is widely ava il­
able th rough Radio Shack
stores . A s ilk-scree ned
front pane l gives the unit a
profe ssion al ap pea ra nce
a nd m akes the const rue­
tio n easy. Cutt ing the rec­
ta ngul a r hole in the front
panel may be the mo st dif­
ficu lt pa rt for s o m e
bui lde rs. A nibbling tool

Counte r is inclu ded with
this a rt icle . The pa rts a re
eas ily ava il a ble t hrough
advert ise rs listed in any of
the ham radio magazi nes,
such as 73. The 11 C90 and
74C925 are the mo st expen­
sive pa rt s and the 9368s
come in a close thi rd .

•

whic h will allow the count­
e r to count its input fo r a
known pe riod . The counte r
uses e ither a one-second
ga te fo r kilohertz or a o ne­
mi lli second gate for
mega hertz . Th e t iming
board a lso provides latch
and reset pu lses to update
the di splay. The latch pulse
updates the display with
the previous co unt, and the
re set pul se c le a rs the
counters prior to sta rting a
new count.

O ur o rigina l design used
a 1 .3-MHz crysta l because
we already had a few avai l­
able. The fir st stage follow­
ing the osc illa tor wa s a
74L1 93 programmed to di­
vide by 13. After we com­
pleted the printed circuit
boa rd a rtwo rk, the plan to
make the Lunch Cou nter
into a cl ub project deve l­
o ped. At thi s point, we
modified the artwork to
permit the u se o f a more
re ad ily ava ila ble 1.Q-MHz
crystal as an option.

The powe r s u pp ly is
simply a 3-term inal regu­
lator bo lted to the rea r of
the cha ssis with the bypass
ca pac ito rs so lde red di rect­
ly to the termi nals and a
so ld e r l u g under th e
moun ting screw. We used a
smal l hea t sink to red uce
the regul a tor temperatu re,
but seve ra l have been bui lt
using just the chassis for a
hea t sink with good results.

A parts list fo r the Lunc h

the nex t. The DIRE CTI
PRE-SCALE sw it ch only
swi t c hes a de control
vo ltage . The 11C90 pre­
scal e r w a s se lec t e d
be ca use it s freq u en c y
ran ge e xceeds 500 MHz . It
a lso has the ECL-to~TTL

co nve rsio n bu ilt in and
therefore does not require
addit iona l transistors for
le v e l c o n v e rs io n The
pre scaler divides the high­
frequency input by 10, so
its o ut put is within the
50-MHz range of the basic
co unte r. In this process,
the last digit is drop ped
from the count, and t he
decimal point is therefo re
moved one place to the
right.

The function of the tim­
ing board is to generate the
tirnebase and contro l func­
tions for the counter. An
accurate gate is requi red

will cover to 50 MH z The
a s s o ci at ed lat ch a n d
decoder/LE D dr ive rs for
these two stages use 9368s.
Thi s device saves a couple
of integrated ci rcui ts by
combining the latch, de­
coding, a nd driving func­
tions, but the resistors a nd
wiring to th e LEDs are
cum berso me wh en com­
pa red to the mult iplexed
74(925. It must be noted
that the digit "9" on the
9368 and th e 74(925 are
decoded d ifferent ly.

The input sta ges to th e
cou nter are eit he r t he
am pl ifier, fo r d ire ct input.
o r the div ide-by-10 pre­
sca le r. A front panel switc h
is used to se lec t the direct
in p ut or th e presca ler
through a 74LSOO ga te so
t hat th e high-frequ en cy
signa l path is alw ays from
one integrat ed ci rc uit to

Timing board - component side. Timing board - foil side.
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Fig. 2. Schematic.

does a good job o n this
hol e . Some of us used a
Dremel tool to cut out the
hole. We then glued a red
piece of Plexiglas! to the
back side of t he ho le .

SUlltKe sted Wirinllt Se­
quence

1. Jumpers under sock ets
- 10 total.
2. Sockets-remove un­

used pins from di splay
sockets .

3 . All other o n-boa rd
Jumpers.

4 A ll other components.
S. Mou nt di sp lay bo ard to

co unte r boa rd .
6 . W irin g betwee n boards.
7. Mount fron t pane l o n

cab inet; dri ll holes and cu t
window.

8. Mou nt PC boards in
cab inet.
9 . Complete mec hanical

a ssembly.
10 . Complete wi ring.

Cal ibra tion
The only alignment re­

qui red is to put the oscil ­
lator exact ly on frequency.
We mad e provisions for a
fixed padder (C2) in paral­
lel with th e t ri mme r (C1) to
be used if necessary. If t he
osci lla tor ad justs to the ex­
act frequency with the
trimmer alone. C2 is no t
needed . If the oscill ator
frequency is too high with
the trimmer. C1 . fully

meshed. (2 should be add­
ed to lower the frequency.
Note that a low oscillator
frequency will resu lt in a
high count when usi ng the
freq uency counte r. The
most acc urate a lignme nt
m et hod IS to use t he
counter to count a known
laborato ry frequency stan­
da rd . A frequency above
10 MHz is preferred to ob­
tain the best acc u racy.
Alternate c a li b r a t io n
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o

... Co unter and disp la y boards showing pa rts layou t.

Counter board - foil side.

Displa y and counter boards showing LEDs and mounting
techniq ue.

sources wou ld be a 100­
kHz crysta l calibrator o r an
osci llato r ze ro beat to
WWV . Also , there have
been several magaz ine ar­
ticles on using the TV co lor
burst frequency as an ac­
cura te sta nda rd .

Troubleshooting
The counter sho uld read

all ze ros (the last d igit may
read 1) w ith no input signal .
If it does not , t he foll owing
seq uence of tro ubleshoo t­
ing is suggested:
1 . Doub le c he c k a l l
jumper s and wi ring.
2. Chec k fo r 5 V de on each
fC as per p in connec t ion
tab le on the sche matic.
3. If ind ivid ual segments o f
o ne o r mo re LE Os do not
light. check the di splay by

inte rchanging LE Ds. and
check wiring and so lder
joints o n the d isp lay a nd
counter boards.
4. If one LED do es not
light. c he ck the corre­
spond ing driver tC and/or
transisto r.
S. If the d isp lay light s but
does not reset, check the
fol low ing:

a . Check the osci llato r
by co nnect ing a sco pe
to pin 6 of Ul . You
sho u ld see a 1-M Hz
sq ua re wave.
b . C h e c k th e C AT E
pu lse by connecti ng a
sc ope to p in 9 of Ul 0
You shou ld see a t -ms
sq uare pu lse (MHz-kHz
switc h in MHz).
c. Chec k the LAT CH
pulse by connec t ing a

sco pe to pin 11 o f U8.
Yo u shou ld see a O.l -ms
sq ua re pulse every 2 ms.
d . Chec k the RESE T
pulse by connec ting a
sc ope to pin 3 o f U8. It
shou ld look exac t ly like
the LATCH pulse .
e . Chec k for cor rec t
GATE. LATCH. LATC H.
and RESET pulses o n
LC2.

6. If the di sp lay light s but
does not co unt, check the
fo llowing:

a. Connect the 1oo-kHz
test point to the DIRECT
inpu t. Put t he DIRECTI
PRE -SCA LE sw itc h in
DIRE CT and chec k for a
l00-kHz sq ua re wave at
pin 4 and pin 11 of U1 3.
The display shou ld read
000.100 with the MHz­
kHz switch in MHz.
b. Move the input signal
to the PRE -SCALE input,
put the DIRECT/PRE·
SCALE switc h in PRE­
SCALE, and check for a
lo-kHz square wave a t
pin 1 and pin 11 of U13.
c. Check for a lO-kHz
squa re wave at pin 14 of
U14 and a l-kHz sq ua re
wave at p in 4 of U1 4.
d . Check for a l -kHz
square wave at pin 14 of
U16 and a 1 0 0 -H z
sq ua re wave at pin 4 of
U16.

Use
Th e dire ct inpu t is

gene ra lly used for frequen-

c ies under so MHz . The
timebase switc h may be se t
to either the MHz o r kHz
position . Th e d e c im al
po int on the readou t is
located after the third digit
to correspond to MHz o r
kHz . In the kHz position,
the least significant digit is
0.001 kHz o r 1 Hz. When
read ing freq uencies above
1 MHz. you can read to the
nearest kHz in the MHz
position, then switc h to the
kHz position and read the
la st three d igits to the, .
nearest He rtz.

Between SO MHz and
SOOMHz , yo u mu st use the
prescaled input. The pre­
sc ale r divides the inpu t fre­
q ue ncy by 10 and does not
d isp lay the least signi ficant
d ig it. Th er ef or e , th e
de cimal point is moved
one place to the right to
properly ind ex the di sp lay.
By using the MHz/kHz
switc h, a pre scaled fre­
quency can be di sp layed to
the nea rest 10 He rtz .

Acc uracy, temperatu re
stab ility , and long-te rm
drift of any counte r are on­
ly as good as th e crysta l
timebase. Most reasonably­
accu ra te l -MHz c ryst a ls
can be tr immed to exac t ly
1 MHz with a little care, so
the initia l accura cy will de­
pend o n the facil ities you
ha ve fo r calibrat ion. Tem­
perature stability and long­
term dr ift de pend on the
crysta l q ua lit y and the
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Cabinet 1
RG·1 74 18"
BNC panel connector 2
Red plast ic window 1
Test lead (BNC - alligator cl ips) 1
Power cord and connec tor 1
Strain relief 1
14-pin DIP sockets 20
16-p in DIP sockets 4
#4 hardware assorted
Fuse and holder (1 Amp) 1
' C2 (sil ver mica) may be used if C1 is not suW­
clentto ca librate the cry stal ; o therwise it shou ld
be omitted (approximate value is 60 pF).

32903. for $12.50 post­
paid.•

Ches tnut, 801 N. Ramona
Ave nue. Ind ia lanti c Fl

Parts List

oscillator c ircuit. In the
counters we buil t. these
two effec ts were less tha n
0 .0005% ov e r norm al
room temperature. After
all , we d id not intend to use
the counter at tempera­
t ure s where we do not
fun ction well. For greater
sta bil it y, a high-quality
crysta l a nd oven ca n be
used .

The sens it ivity o f the
lunch Counter was mea­
sured as 10 mV up to 50
Mhz in the direct mode
and 50 mV up to 500 MHz
in the prescale mode. This
is suffic ient to me asure
most transmitte rs using a
short antenna on the input ,
withou t a d irec t connec­
tio n. The most important
ca ut ion is not to overcou­
pie to the counter . Ex­
cessi ve input causes mult i­
ple counts and a re ad ing
mu ch hi g her than ex­
pected. Of course, if you
couple too mu ch ene rgy in­
to the inp ut , yo u ca n
da mage the input circuitry.
Diodes are provided ac ross
the inputs to reduce t hi s
possibility.

As the word of our proj­
e ct spre ad through th e
local club, it was soon ap­
parent that a counter was
of universal interest. As a
result, boards were made
availa ble, and more tha n
50 were constr ucted by
membe rs of the Platinum
Coast Amat e u r Ra d io
Society.

We had a lo t of fun
de sign ing and build ing the
lunch Counter. We have
met o ur goa ls of a simple­
to-build counte r with ex­
cellent spec if icat io ns, and
it has gene ra ted a lot o f in­
terest as a local c lub proj­
ect. By us ing a good case
and a good-looking front
panel, any ham should
be abl e to make a
professio na l-look ing piece
of test equipme nt like the
o nes which are now in­
d ispensable in our shacks.

The three printed ci rcuit
bo ards, a 0 .02o-inch-thick
a luminum s ilk-scre e ne d
front panel with adhesive

back, a nd documentat ion
are avail able from Johnny

Capacitors
C l
C17
C9
C3, C4, e n, C12, C15, C20, C22, C24
C6, C7, C8, Cl0, C14, C16, C19, C21, C23
C26
C27
C, 8
C5, C13, C25
C2
Diodes
01-04
Displays
11·16
Transistors
01
0 3-06
0 2
Resistors (all '1. ·Watt)
R1 5-R21
A2
A8
R22-R35
R9, Rl0, R14
R1 , R3
R7, R1 2, A13
All
A4
AS
A6
Switches
53
52
51
IC,
Ull
U1 , U8
U12, U1 3
U9
U,O
U2-U7, U1 6
U14

U' 8
U19
U15, U17
Crystal
Yl

PC boards
LCl
LC2
LC3
Miscell aneous
Archer #27D-253 (Bacto Shack)

3 '/. " x 110 "

F,

Size
l D-60 pF trimmer
100 pF
0.001 uF ceramic disc
0.01 uF ceramic disc
0.1 uF ceramic di sc
0.22 uF, 50 V
1 uF, 10 V tantalum
4.7 uF, 10 V tantalum
10 uF, 10 V tant alum
' Selec ted at test

1N4148

DL·704

MPF·l 02
2N2222
2N2369

120 Ohms
150 Ohms
220 Ohms
390 Ohms
470 Ohms
680 Ohms
4.7k Ohms
15k Ohms
47k Ohms
lOOk Ohms
1.8 megohms

SPST
SPOT
DPDT

11G90
7400
74LSOO
7420
7473
7490
74LS90
74G925
7805
9368

1 MHz, 0.001 % to lerance,
30 pF para llel resonant

Clock and t iming
Counter
Display

Quantity
1
1
1
8
9,,
1
3
1

4

6

1
4
1

7,,
14
3
2
3
1,,
1

1
1
1

,
2
2
1
1
7
1
1
1
2

,

1
1
1

'09



The Full Spectrum of VHF
5CR1000-Standard 01 Comparison

In Repeaters -Now Available with Autopatch
- and Many Other Options!

Opt ioNll C.Dinet SI3O.OO

1tMu Ue 'U4e
~tk

'UlM/d(

Now Spec Co m m has taken th e hassle out of putting an
au topa tch repea le r on the ai r! The SCR1000/SCAP is a
full y self-conta ined 30 watt repealer with b uilt-in
autopatch and la nd li m' cont ro l. You simply pl ug In

th e phone l ine, hook up th e duplexer, and you' re on
the ai r ! The usual months of prob lems are el iminated I

The SCR1000/SCA P has been meticulously engineered
to provide t he sm oot hest performing patch together
with a posit ive land line co ntro l of the repeater lust
look at all these features:

•

The SCR1000/SCAP Combination - A New
Dimension in Autopatch Repeater Performance

2M & 2201tfHz• •

• Normal patch, or secure " reverse" patch
• 3 digit antl·falsing access - single digit ere­

connect
• 3 digit on-ott control of repeater transmitter
• 4 sec. time limit on access

• Bu ilt -in adjustable time-out function - patch
shuts down in JO.90 sec. if no carr ier is received

• Wide range AGe on audio input and output
• User can mute phone line audio simply by key ·

ing his mic button - prevents embarrassing
language from being repeated

• Patch access and repeater control - either
over the air or over the land line

The SCR 1000/SCAP is a comple te Autopa lch Repeate r - fully assembled, se t-up and checked­
out in ou r lab. As with a ll Spec Comm products, a ll workmansh ip and com pone nts a re of the very
highest qua lltv . The price? A ve ry reason a ble $1700,00. ($2195 wI WP641 Duplexe tl. Get yo ur o rder
in A.5.A.P.!

SPECTRUM180 Day Warranty

csn or write today and get the derails ! Export Orders - Contact Shere in our tnt't. Dept
......----------- 1055 W. Germantown Pk., Dept. 5 12 ------------.;..
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/FM Repeater Equipment
The SCR1000 "Dream Machine" System is Continually

Being Improlled -and Expanded!
Recent Improvements

o New, More stable, 'tow-norse' tran sm itter exciter

o Improved Revr. Fro nt -End & I.F. Selectivi ty. (FL·6
Prese lector & 8 Pole Crystal Fltr. now Standard !)

o New, greatly expanded memory CW IDer. (Up 10 4 dif­
feren t IDs as an opt ion!)

o Improved Power Supp ly long-term reliability.

SCR1000 System Options
o Ful l Au topatch, 'Reverse-Patch'/Apl r. land line contro l.
D r c ucn tc nerv Control of various rptr. functions. (e.g.

Rptr. or " PL" ON/OFF, H lllO Pwr., etc.j
o " Pl"; MuUi-Freq.; Hl/l O Pwr.; 10 Pole xtat Fltr.; Up to 4

IDs; Timer Reset Tone; TX xtat Oven.
a 60·70 Wt. Transmitter
o Duplexers, Cable, Antennas, Cabinets, et c . Plea se in­

quire.

o We fee l the S( Rl000 is simply the finest repea ter ayailable. It i ~ often compared to o ther (lesser featured) units ~e l ling for 3Xthe price ! Th i~ 30
wt. unit has a very sensitive & selecnv e rece ive r. and its superb repea t audio quality ts famous for "sounding like ctrectvtrnctuded ts a buil t-in AC
Supply. CW IDer, full metering & lighted status indicator/control push-buttons, cry~tal~. local mic, etc. AI~o provided are jack~ fo r Emergency
Power. Remote Contro l, Autopatch. Au. AF In. etc .
o The Spec Comm Repe.ter Sy~tem . . . a sound long-term Inves tmem -c- foe those who dema nd the finest! An excellent value at S11 5O.00,
(Sl 0&5.00 wlo Presefector.j Avarlable only by direct fa ctory orde r.

SPEC COMM REPEATER BOARDS, SUB·ASSEMBLIES & ACCESSORIES

"ClOD TOUCHTONE™
CONTROL BOARD

SCT110 Tr......I1..- qHmbly
a SCT110 mounled in ahia\deCI hOuSIng

• $lime n used on SCR1000
• completely asmbld . IF,T. caps, S0239 conn.
a 1 or 10 Wt . u nll $199.95. Add S68.oo lo r 30 WI.

... nil

SCT 110 XmtriUclt.. BolIrd
a 10r 10 WIs . Ou tpul
a Inllni '. VSWR proo'
a Tn... FM lor e .C. audIO Q.....hly
a N• • Dealg n - speclflc"lI l' 'or conl'nllOUS rptr._,u
a Vary low in " . hi te noI....

• Spurlo ...ll · 10 dB
a Wllh .0005 '/0 .,.1. $135.00
• B....· 1Q30 Wt. Amp board & He.t S ink, aeee. LPF

& r.1. pwr. Sf!nllOf . ~1 .95

SCT 110 BOARD

TTC100 Touch tone r", Conlrol Ba i rd

a 3 d ig it ON, 3 d lgll O FF conlrol o f • ,Ingla
,epe.ater lunct ion . Or, 2 , ...netions ON (2 d ig,ts
...c hl wit h 1 dig it (e.ch) OFF.

a can be ulleCl lO pu ll in. reI. y. trlQll4lf logic, etc.
a Typlul1y uled for Rpl r. ONlOF F, HIILO P.,.,

P.L ONlOFF, etc .
a S table • • nl ~'ailling delign.
a $85.00 1$110.00 In.l. & eee. oul ln SCR10000.)

Send for Data Sheetsl
(5hlp.lHandl, - $3.50, PA residents add 6% tax)

FL·e

CTC100 CO RITl mer'COfltrol Boa rd

a Complele COR c l,cultry
a c."ier 'Ha no' & T,O. Tim~
a Remote . mt r. ON/OFF conlrol
• PtovlSion for panel control s ....iteheS & I.mps

• 100% Solid Slale CMOS logic
a Ml ny o t.... '"t...rn m .DO

TRA·1 11..- ReM! Annuncf. lor BolIrd
a Putt OUI • lor-.. "beeP" on rplr. • mtr , lIP' , 1 see.

al1..- rC'fd. signal dfOP$ - Ih... s .llow-ing lime
lor f)rUk.,s

a ReMtuPtf . Iime--o...l timer whfIfl lor-.. II emitted
• A(lj...".ble lime dal.y .nd ton. d ...rallon
• U&eCI will'l CTC 100 .nd IOltX)250
• $20.95 {....dd $18.00 lo r inst. & es . 0 ut in

SCR1000)

FL-ll Rew. Fronl·End "'-lector
a II secllOn lilter with FET preamp.
a Ptofldes tremetldous rajection of "out-of-tland"

signals wlout lhe usual Iollll!
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editorial by Wayne Green

W2NSD/1
NEVER SAY DIE
from page 4

Well, ARMA was in serious
need of some activity wh ich
would be 01benefit to the entire
ham industry as a way of attract­
ing members. They were formed
to f ight the linear amplifier
nonsense, but this was of in­
terest only to a few manutac­
turers, so ARMA meet ings were
small .- .. very small.

Both as a rallying effort for
ARM A and as a response 10the
threat of the 44 African nat ion
black bloc which could well
el iminate all amateur alloca­
t ions at WARe. I convinced
ARMA to try to support a mis­
sion to Africa. AAMA voted
overwhelmingly to support the
plan.

AAMA decided to put the Job
of wri ting the letter asking for
support from both the industry
and indi vidual amateurs In the
hands of two chaps from Ham
Radio magazine. I expressed

concern over thi s, for the
ARRUHR connection is hardly
any secret. ARMA members
seemed to feel t hat th is was
too important a matter to suffer
any political shenanigans.

Unfortunately, it turned out
that I was right again . Not only
did the leiter never get written
(that was four months ago) , but
the promised piece In HR
Reports asking for support also
did not appear. HR Reports did
print a short out -down of the
idea and then later resorted to
ou tright lies to try to back th is
up, say ing that the ARMA enrec­
tors had voted against the
African plan.

Should we on ly lose a small
part 01 our al locations, I hope
that indignation will run high
enough so amateurs will get
busy and get some better ARRL
directors elected and have
them get an executive search
f irm 10 lind someone w ith
business background and a

history of honesty to manage
the League. Having this $5
mil lion empire In the hands of
incompetents is a crime wh ich
could very possibly lose us the
whole ball of wax.

If we lose everything, then
the problem will have been
neatly so lved . No amateu r
rad io , no l eague, and some
people will be on welfare at the
general public expense instead
of ours.

While I am writ ing about the
league. I wonder if you knew
that their Hartford convention
last year ended up with a profit
which went into the ARRL kilty.
Some $3,000, I understand.
Would this have been better tn­
ve sted in lower admiss ion
charges which might have en­
couraged younge r hams to
come to the show?

There ha s been s o me
critic ism of the board action 10
authorize the short -term bcr­
rowing of about a quarter
mill ion dollars to he lp pay the
day-to-day League expenses.
Despite record Income, the
ARRl has been racking up
record losses. Instead of figur.
ing out how to make their
books better so they will sell
more, t hey are respond ing by
laying off people. Indeed, many
of thei r best people have
recently jumped ship . . .
Dunkerly, the Wh ites, McCoy,

etc. Laying off people will only
empty some of those new and
expens ive off ices they just
built and are now trying to pay
for.

Amateur radio is growing at a
high rate and we see this in 73
in an increase in both subscrip­
tions and advertis ing. The re­
cent issues have been the larg·
est in our history and we have
been doing everything we can
to get more people to work
here, while ARRL has been tir­
ing their people.

We need people to work in
our book department to prepare
books for publ ication . Every
t ime we gel someone trained
for this, the 73 staff grabs them
to work on the magazine, reev­
Ing us shorthanded lor book
preparation again. We need
people interested in marketing,
advertising , drafting, a good
technic ian to help test ham
gear, layout and pasteup peo­
ple , plus a lot more help with
our microcomputer magazine
and software plans. We are
nearing a sta ff of 100 now and
are project ing 200 by late next
year and 300 in 1980,

If amateur radio should get
killed, 73would have to become
an experimenter magazine and
would undoubtedly shrink a lot.
We don't know what the oceet­
brutres are for 180 kHz low­
power commun ications ... or
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Continued on p age 246

transfer, or whatever we want
to cook up. 01 course, the sad
lact that we have lost this m­
credible band for satellite use
through blundering at Geneva
Is something we wi ll have to
live with as long as we have
amateur rad io. It didn't seem
quite as important when there
was nothing much available in
equipment to use on these
bands , and t herefore they were
of interest only to a ti ny group
of hams wi th machine shops
and incredible patience. Now,
with relatively simple and inex­
pensive equipment coming
avai lable, we wlH begin to feel
the pinch and beg in to really
understand what has been lost
. . . forever.

The sunspots have been
coming back in spurts, just as
our propagation editor said
they would . I nc i d en t all y,
Nelson was the only profes­
sional In th is fi eld to make such
a pred iction, so I'm sure he's
sitting back with a smug look

are wide open . let's know it i f
you have a ny da ta which
changes the picture. We really
need a change.

WHAT ABOUT NEXT YEAR?
While December is best

known fo r offering us Christ­
mas, a holiday to which I am
not partial, it also incl udes, at
no extra cost, New Year's Eve.
Whee.

Since a bi rt hday gets only a
small celebrat ion, it is not quite
as traumatic as the New Year,
where it is made clear that
everything and everybody is
now a year older. It is a time for
introspection. let's mull over
amateur radio, putt ing the last
yea r into perspective and see­
ing what we have going for us
lor 1979.

My recent experiences with
the relatively simple 10.5-GHz
rigs is ind icative of some of the
fun that lies in store for the
adventurous. Bandwidt h is not
a prob lem at these frequencies,
so we can use such microwave
li n k s f o r t e le vi s ion , d ata
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quickly, it can take years.
Can the U.S. simply drop out

of the lTV? If amateu rs lose fre­
quencies, you can be su re that
commerci al and military in­
terest s wi ll also lose th em
wholesale, so we won't be the
only group burnt. How practical
is it to consider trying to go it
alone and not have to toady to
the Af rican count ries? Well,
we 've been having the same
problem w ith the U.N. and we
haven't dropped out of that yet,
no matter how miserable they
make it. The ITU is a branch of
the U.N., by the way. It seems
unlikely that we would pull out,
no matter how revolting the
consequences.

So far I've had nothing but
comments of ag reement on my
evaluation of the si tuation. I
know the ARRL disagrees, but
no one in the AARL has come
up with any good reasons for
disagreeing. Others claim that I
have been guilty of understat­
ing the seriousness of t he
situation. If anyone has any
words of cheer, t he pages of 73

what might be developed in
underground communications.
Would amateurs shift to 11
meters and the HF band? The
CB repeater band would get a
good workout, for sure.

These are bad thoughts, so
in general I agree wi th the
AAAL leaders and their ap­
proach . .. "they can 't kill
amateur radio !" Keep thinking
those happy thoughts.

With or wi thout an amateu r
rad io magazi ne, our microcom­
puter magazine will be conti nu­
ing to grow. Plus, we have two
more magazines in the works
and the Instant Software proj­
ect , so we will be growing in
size even il amate ur radio does
disappear. Having been an avid
ham for some 40 yea rs, I' ll su re
hate to lose It. It's been a big
part o f my life.

During the last 40 years, I've
ta lked with amateurs In well
over 300 countries and visited
them in almost 100. I've had fun
wit h AnY, NFM, SSTV, SSB,
moonbounce, OSCAR, mic ro­
waves, repeaters, and a wh ole
lot of rag chewing. I' ll never
forget the pileups I ran into
from many rare spots or the
thrill of p ioneering new modes.

It things should go against
us, how soon would the axe
fall? As near as I can figure,
even if we lost everything, It
would take several years before
we would actually be put off the
air. We would still get a lot of
act ion from our new riQs .. _
and some of the newest stuff is
fantastic . We would not be out
of business unti l our govern­
ment rallfled the ITU agree­
ment. With no lobby In ween­
Ington to express ou r concern
over thi s mette r. Congress
might not waste too much t ime,
part icularly if the EIA were in
there pushing against us. Yet
even when Congress acts
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Confessions of a Stripper

- confirmed junkor tells all

W hich are you? The
"junkee" is a collec­

tor of odds and ends, an
impulse buyer, a pack rat ­
don 't throw it away, you
might be able to use it some­
t ime. The "iunkor" strips
everything now and gets rid
of the excess - if he can't use
it, he throws it away - he can
always get another o ne, the
junk yard or surplus house is
full of them.

If you are an experiment­
er, you probably fit into one
of the categories. Articles
about stri pping surplus equip­
ment are co mmon place
among the old issues of many
maga zines, art icles on how to

strip a TV set and get usable
parts for the do-it-yourself
pro jects, or stripping par­
ticu lar G I units easily ac­
quired to o btain the neces­
sary parts fo r a speci fic
pro jec t. Bu t every article
assumes that you know what
to do with the residue of the
stripped unit after the project
is complete, or tha t parts
desi red are removed. It's

1,.

assumed tha t the "junk" will
be thrown away. Don't do it.
You ca n save yourself a litt le
cash and also do yo ur thi ng
for eco logy.

Stripping or junking is, in
reality, an art for m. I have
seen salvage metal buyers
who can hand le a hammer
and chisel Iike an experienced
scu lptor. The required rc­
moval of a frozen nut or bo lt
to separate a valuable pi ece of
equipment from an inde­
scribable or unworthy piece
of metal requires talen t if
damage is to be negligible. In
the first place, a professional
cannot spend a lot of time in
dismantl ing equipment. His
time and profit margin isn't
that much. His methods may
be crude, but, when it counts,
he has the del icate touch of
an artist

When removing the parts
you desire for the project you
have in mind, go o ne step
f urther. Completely stri p
down the uni t at the same
time. This will keep sto rage

pro blems from arising.
Lay out the tools you wil l

need and have a seat. There
are many ways to keep parts
separated. It depends on how
much str ipping yo u intend to
do. The cheap way is to
gather a bunch of milk car­
tons. Cut them in half and
wash them o ut. Use as many
as you need.

A tool caddy is advisable,
loaded with every tool imago
inable. Stay away from un­
soldering items when strip­
ping. Save those un til later
when you are ready to use
them. Cut them out with a
pair of large di agonal pli ers. A
great time-saver is the use of
nu t -drivers, spint ites, etc.
These do not preclude the use
of a socket set at t imes, but
nor mally they will suffi ce in
most cases when the nut s are
secur ing terminal str ips andl
or transfor mers, tube sockets,
a nd o ther nut- and -bolt
secured items. Allen wrenches
are a must for knobs and gear
drives where need ed. Nothing
is more aggravating than

being midway into a stripping
project and finding a gear
that is preventing the removal
of an entire mechanism. All
that's required is the corr ect
Alle n wrench ... and you
don 't have it.

If the equipment being
stri pped is small, then the
tool com plement can follow
in order. Electronic equip­
ment tools used for di sman­
t ling a nd repairing equipment
may be all that's necessary. If
the equipment is large, addi­
tional tools may be required.

1f the item is a piece de­
signed strict ly for mil itary
appl ication, then there will be
so me s pecially designed
screws, nuts , and bol ts that
should be removed with a
hammer and chisel. Leave
them until last. Even if you
have the special tool, don' t
waste your time. You
wouldn 't want to use them in
a project anyway.

Wiring harnesses do not
serve any purpose unless you
need hookup wire. Removing



The junkee who sa~s every th ing needs a place to put it. Ifyou are on organized junkee, pigeon
holes, like these, are ideal. Ifnot, it may take a mon th to fin d a particular item.

the entire harness at one time
is sometimes easier than re­
moving and disconnecting
each item as it is stripped. If
the terminal strips and asso­
cia ted plugs are not wanted,
then leave them connected
ard remove the entire wiring
assembly by unscrewing, un­
bolting, and cutting. When
thi s is out of the way, a ll
other parts are easi ly acces­
sible, and dismantling is much
easier.

A remi nder here about the
re mo va l of transformers:
Trace the wiring and mark
the connections before re­
moving. Many will follo w the
standa rd color code of black
for primary , red for second­
ary high voltage, red and
yellow for center tap, and
green for filament, bu t don't
count on it. Some artistic
devils can get hold of the
design and colo r leads to look
like modern art. Trace the
wiring just to be sure before
d isconnecting the trans­
form er. The same thing
app lies to any item that has
more than two leads and
depends o n any type of color
code for identifi cation.

There are always some
limitations each do-it-yourself
technician places upon him­
self. It may be coil wi nd ing or
some other technic al item
tha t req uires specia l equi p­
ment or a lo t of t ime to build
and is easily acq uired for a
small sum of money at the
local parts house. Another
example is tube sockets. The
common seven- and nine-pin
soc kets can be reused if yo u
are willing to take the time to
clean the ind ividua l pins after
removal from the chassis
being stri pped.

The most usable items that
you can remove in quantity
will be the res istors and ca­
pacitors. You will never have
enough of these items. T he
more you get, the more yo u
find you will need. Removal
of these ite ms ca n be done
rather speedily .

Where tube sockets and
termina l strips are no t impor­
tant, a fast method of re­
mova l is to cut the tabs of the
terminal str ips and sockets

instead of the res istor wires
and capac itors. You can
remove the solder and small
piece of connection later.
This also allows for further
and faster st r ipping.

The [unkee has arrived at
his destinat ion . All reusable
par ts have been removed and
all tha t remains is a bunch of
wi re and assorted metal
chassis bits and p ieces. T he
junker's turn is next. The
junker will ta ke the same
piece of equipmen t and spend
just a few minut es and
accomplish th e same thing.
He wil l get his desired part
and ei ther throw the rest
away o r store it for later usc,
or str ip it to the point where
a sa lvage metal bu yer will
accept it. There are many
hobbyists who enjoy str ip­
ping as much as they do
bui lding. If that is your forte,
then make it pay.

You must acquire a most
importa nt too l to keep wi th
yo u at all ti mes - a magnet
This will aid you no matter
where yo u beg, bo rrow, buy,
or stea l your rna terlal. Separa­
t ion of the d ifferent types of
metal (copper, iron , steel,
stainless steel, bro nze, etc.] is
a must Also, to ma ke it
worthwhile, don 't attempt to

sell the meta ls unt il you have
a siza ble amou nt Of course,
it depends on th e ty pe of
metal. Where ten pounds o f
clean copper wire may bring
yo u four dollars, the same ten
pounds of aluminum ma y
bring one dollar and sixty
cents ($1.60 ) at fifteen cen ts
per pound . The prices may
fluctuate from day to day,
but usu ally not more than a
few cents a po und, although
prices for clean copper in past
years has risen to o ver a
dollar a pound and fallen
bac k to as low as thirty cents
a pound.

Clean metal s will br ing as
muc h as 200 percent more
than what are known as
" d irty meta ls." Dirty metals
are those that st ill have
screws, bolts, ru bber, weath er
strip ping" or other mater ia ls
which are st ill attached.

For speed, the hammer­
and-chi sel technique is used.
The simplest way is to take
the chisel and ho ld it with a
pair of pliers. T his elimi na tes
split fi ngers , but it does not
elimi nate the tiny slivers of
metal that occasionally fly
from the head of the chisel.
Gloves and a pair of safe ty
goggles, if you do n't wear
glasses, should be used if you

inte nd to do much chiseling,
When you h ave everythi ng

removed, chcc k the met al
wi th your litt le magnet . Any­
thing it will stic k to is iro n
and should be removed. This
is the main purpose of the
magnet. Of co urse , the mag­
net will not indicate the
presence of brass or co pper
whic h should also be separ­
ated. Yellow-colored metal
will indicate brass, whil e the
reddish variet ies arc more
likely co pper. Sta inless steel
and lead also bring a nice
scra p pri ce.

You can th row away the
tube soc ket s, cr ushed coils,
res istors and capacito-s not
saved, and knobs (un less they
have brass inserts). A smart
blow from a hammer will
crac k away the outer plast ic
cover ing of the knob and
leave a clean piece o f brass.
Don 't expect much from
yo ur iron; that will be o n the
low end of the pay sca le (two
or three cen ts a pound ).
When you have accumu lated
thirty or fort y po und s or
more of copper, brass,
alumin um , etc., you might be
surpri sed at the price it will
br ing. Remember to keep it
separa ted and fr ee of iron.

One last rem inder : Wire
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must be completely cl ean of
all insulation and attach­
men ts, including plugs, cl ips,
brackets, etc. This, of course,
is your h ighest paying metal ,
so extra care should be t aken.
In most states, the method of
burn ing the insulation of f the
wire is forbidden due to the
po llutants released by some
ele ctr onic insu lation, al­
though this does not stop
many ill ega l smelter opera­
t ions and back yard burners.
The backyard burners (bar-

becue pi t s) usuall y get away
with i t because of the small
amo u nt cl eaned (ten to
fifteen po unds) at a t ime.

The jun kor should be
aware of the co pper content
of tel evision y okes, motors,
and, last but not least, trans­
f ormers. A ver ag e trans­
formers with an open core
winding wi ll contain between
thirteen and eighteen percent
of t he total weight in copper.
Again, th e easiest method of
stri ppi ng a transform er is to

burn it If i t's an enclosed
t r an sfo r mer , remove the
outer cover and throw it in
t he fi re, if regulat ions permi t
One alternat ive is to remove
the wire by hand. Thi s can be
a d ifficult and nme-consum­
ing chore i f it is an iron-core
t r an sformer with in ser ts
shaped like the letter W. The
easiest method is to saw
through the inserts and sl ip
t hem out, leaving the wire to
be unravel ed by hand.

There are many other

way s to accompl ish th e same
str i p p i n g procedures dis­
cussed in the prec eding para­
graphs, bu t wh atever method
you discover that 's easiest f or
you to use, do it . No t only
will y ou pocket a little ex tra
cash, but a lot o f that old
metal will f ind its way back
into circu lation, and som eday
your efforts may be remem­
bered as the only thing that
saved the beer can.

May you ch isel your way
to glory. -

from page 102
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and up.

I have never seen a ten-Watt
rig, except at a ham shop
display, and in my own shack
When I was a Novice.

Mitch H. Ono JF3JKK
Otsu City, Japan

Gene Blanck
East Meadow NY

IWONDERFUL RESPONSE I
About a year ago our club

asked you for a donation lor our
first club raffle. The response
was wonderf ul and the raff le
became a great success. Our
goa l was modest : $200 for t he
treasury. We surpassed that
with your help.

As a cl ub sponsored by the
Nassau County Department of
Parks and Recreation, we do
not charge any membersh ip
dues or fee s. The modest
treasury helps keep us on the
air, and in postage. We are not
asking for a hand again, but we
may do so in the future.

Please pass on the word that
students are always welcome
in our Novice and GeneralfAd­
vanceo classes each Monday
at 7:30 pm.

JAPANESE JACKPOT

Japanese folk lore says that
there is a jackpot day in each
mon th. The day I find 73
Magazine In the mai l box is the
day for me.

I especially liked your art ic le
" Radio Row Revisited" in the
past August issue. I would l ike
to make an addit ion to Brad's
statement that " a large port ion
of the gear on disp lay here is
aimed at the lucrati ve
Japanese Nov ice market: ten
Walls maximum, phone only,
BO, 40, 15, and 10 meters and
VHF."

The Japanese version of the
FCC has regu lations apptt­
cable to four different amateur
radio licenses.

1. Novice: Bands and modes
same as the regulations.
2. Telegraph class: Same as
Novice plus CWo
3. second class: J..500Z x 2,
max imum.
4. First class: Henry 4K·UUra,

to others who might want to
make these modifications.

Oscar A. Hoyt III KSUBS
Dallas TX
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stve and includes all the parts.
It uses the Mostek chip and TV
color crystal.

Also, to get rid of the s-vcn
battery, wh ich just doesn't last
very long at all , I did it a littl e
more eas il y than K3M PJ .
Unless they have changed the
coi led cord in later models, it
contains an extra black wire . It
is connected to ground at each
end with the shield . I used the
same zener setup that MPJ did,
except I put the zener and
resistor where the cord comes
into the radio and used the ex­
tra black wi re for the power
c ond uc t o r. There wa s no
change in the fine audio qual ity
of the Micoder or 2036. As a
side benefit, the Micoder is
somewhat lighter without the
battery.

I hope this will be of interest

t ~ . :) t

I

everyone give their aTH as well
as their callsign. I'm sure most
of t he old-timers teet the same
way.

Russell A. Gartin WSUKA
Albuquerque NM

.' 01 I, .'

I MORE MICODER MODS I
Re the MicoderTM art icles in

the July , 1978 (page 90 by
K3M PJ), and August, 1978
(page 168 byW4CUG), issues of
73:

Gett ing rid of the 555 timers
for tone generation is easier
than bui lding a PC board and
buying all the parts, that is,
unless you have a well-stocked
junk box. Heath has a kit to
make the f.41c od er i nto a
Micoder II. It is riot very expen-

Corrections
It was called to my allention

that one reader thought that
there was the possibility of eye
damage from the use of the In­
stant Engraving sys tem de­
scribed in the July issue (Let­
te rs, September, 1978, p. 127).
He ci tes the fact that carbon
arc lights are used to generate
ultraviolet rad iat ion for use in
exposing photosensi tive mate­
rials. Of course, some form of
eye protection Is to be used
under those conditions. The
key words are carbon arc.

Please note the th ird co lumn

on page 59 (July, 1978), " .. . the
volt~qe should be kept below
the po int where an arc can be
struck and maintained." Photo
D shows the rod glOW ing from
simple 12R heat ing, not the
veritabl'i inferno contained in
an arc. the li ght given off duro
In g the engraving process
should be no more or less harm­
ful than. that of any other In­
ca nde scent li ght of similar
light value. As in any mcandes­
c ent light source , a con­
siderable amount of energy is
di ssipated in the form of heat,

with on ly a small portion used
to generate visible or invisible
radiati on.

I regret any confusion that
there may have been concern­
ing the above point.

Evert Frultman W7RXV
Phoeni x AZ

IHam Help
I would l ike to know if anyone

knows of a commercially run
school which a person can et­
tend in order to learn how to ob­
tai n an amateur radio l icense.

Cart M. Sullivan
RR 24, Box 383

Terre Haute IN 47802

Please note a correction to
my artic le " Triple Threat ,"
whi ch appeared in your Oc­
tober issue. On page 133, l ine 2,
co lumn 2 should read "rerec
onono or phone".

Ralph E. Delligatti K3CMY
Gaithersburg MD

I need a schematic andfor
manual fo r the Harris-Interdata
COPE 1035 Setectrtc-based ter­
minal. I will pay lor photocopy
and shi pping .

Jeff Duntemann WB9MQY
6208 N. Campbell Ave.

Chicago IL 60659
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William R. Stocking WI:l VM
1030 Weidman Road
Manchester MO 63011

Tuned Feeders
and Other Good Stuff

- who needs coax?

"Vertical repp" an tenna fo r 20 meter CWo

A s you know, o t he r
things being equal ,

the succ es s o f your
am at eur radi o st ati o n
depends upon the quality
of its antennas. Is your
antenna a coax-fed dipole?

\

11 8

If so, why? Is it because it is
the easiest kind of antenna
to put up and get on the air
with? Is it because it can be
brought into the hou se
through one small hole? Is
it because other kinds of

j

r,

• [' 3 E"

antennas seem co m p li­
cated and difficult to
understand?'

From on-the-air descrip­
tions of antennas, one gets
the impression that most
amateurs feed their anten­
nas with coax . This was not
always so. Before coax ex­
isted, amateur operators
designed and built ex ­
cellent antennas using
open-wire tuned feeders.
Some antennas used no
feeders at all.

The purpose of this arti­
cle is to present some
" antenna axioms" along
with some basic antenna
theory and to explain how
to use these ideas to build
effective antennas that are
not fed with coax. (Coax is
used only between the
transmitter and the anten­
na tuner.) Building and ex­
perimenting with antennas
is fun and good experience.

Antenna Axioms

1. The antenna system
should be resonant at the
frequency being used.

2. The rf from the
transmitter must be effec­
tively put into the antenna.

3. " The re is no sub­
stitute for height. " The
higher the antenna, the bet­
ter. The high-current part
(or parts) of the antenna
should be as high as pos­
sible .

4 . Other things being
equal , full -length antennas
work better t han do shorter
antennas that have been
made " elect rica lly longer"
by means of " l o ading
co ils. "

5. Qu arter-wavelength
vertical antennas use a
good ground or group of
quarter-wavelength radials
for the other half of the
antenna. Radials buried in
the ground are often used.
The greater the number of
radials , the better the
antenna works. At easy-to­
attain heights , vertical
antennas have a lower
angle of radiation than do
horizontal antennas. This
makes them good for ox.

6. The transmitter's har­
monics sh o u ld be pre­
vented from getting into
the antenna.

Basic Antenna Theory and
Applications

A half-wave resonant
antenna has high voltage rf
on its ends and high rf cur­
rent in its center. (See Fig.
1.) The antenna can be fed
rf voltage at one end, or it
can be fed rf current in its
center. (A half-wave anten­
na fed in its center by coax
is a current-fed antenna.)
An antenna can be voltage­
fed by bringing one end in­
to the shack and connect­
ing it to a parallel-tuned
" a n t e n n a tank " tuner



\

side t he shack to make it
work better on the ha r­
monics.2

It is good to have yo ur
antenna as high and in the
clear as possib le. For th is, a
mea ns of feedi ng t he rf to
the a ntenna thro ugh wires
is ne cessary. (See Axioms 2
a nd 3.) There a re several
kinds of wire transmission
lines that can be used . The
mos t eff icient transmi ssio n
line is t he o pen-wire type .
(Effic ient means with t he
le ast lo ss per hundred feet
of line.) Next most efficient
is the t ransmitte r-ty pe
twinlead . Afte r thi s are the
ot he r kinds o f twinl ead {TV
twlnlea d) . The lea st e f­
fic ient transmissio n lines
are the small-diameter
coaxia l cables such as the
RG-58/U and t he RG-59/U3

Before coax was ava il­
ab le , ze p pe li n-type
("zepp") tuned fee de rs
were often used to take the
rf from the shack to t he

R F FRO"
TRUS " 'TH R
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Fig. 3. Feeding rf current in­
to the center of a half-wave
resonant antenna (ser ies
tuning fo r rf current).

\

and va riab le capac ito r are
co nnected in ser ies with
each ot her and in series
with the rf " ce nter e nds" of
the a ntenna . (See Fig. 3.)
This kind of antenna can be
co nve ni ently used if the
shac k is o n the second
floor o f a house. One half
o f the antenna can be ver­
tical and the other half of
the a n tenna ca n slant
down a nd out. (Two- by­
fours , or furrin g st r ips
screwed together with a
lo ng bamboo fis hpole on
top, make a good support
fo r a vertica l wire .) This
kind of an te nna illust rates
the principle of se ries tun­
ing fo r rf current. The end­
fed antenna uti lizes the
principle of pa rallel tuning
fo r rf vo ltage.

When a n end fe d anten­
na is used on its harmonics,
p rov ision can be made fo r
lengt hening the a ntenna in-

Antenna grounding switch on tuned doublet's feeders. The
switch is in place for use o n the air.

( u.=J
Fig. 2. Feeding ,I voltage to the end o f a resonant antenna
(parallel-tuned coil to give rf voltage).

468/freque nc y in mega­
he rtz .) If t he ante n na
length is fo r o ne of the
lower frequency amateu r
bands, it can be used o n its
harmonics for the higher
f requen cy ba nds . (An
antenna 132 feet long, for
use on the 3.5 MHz band,
wi ll also work o n 7 MHz, 14
MHz, 21 MHz, and 28 MHz
by t u ning t he a nten na
tuner to the se higher fre­
quencies . Pl ug-in coi ls can
be used for the various
bands.)

An antenna may be cur­
rent-fed if the cente r o f th e
antenna is bro ught into th e
shack. In this case, the coil

Tuned doublet antenna 66 teet either side 01 center.

which is link-coupled to the
transmitter. The tuner is
com po sed of a coil and
va riab le capacitor which
will tune to the frequency
of t he tra nsmi tt er. Th e
rota ti ng p la tes of t he
va riab le capacitor are con­
nected to ground . The
sta to r plates will be " hot"
with rf voltage, and t he end
o f t he an ten na is con­
nected to the stator plates.
One s id e o f a neon
tube is co nnected to the
antenna to indicate the
presence of rf vo lta ge
when the coi l is tu ned to
resonance. (See Fig. 2.) The
antenna should go o ut
from the shack and be
strung up as high a s pos­
sib le. (The lengt h of a reso­
na nt half-wave antenna is
fou nd by app lying t he for­
mula: length in feet =

Fig. 1. Rf voltage and cu r­
rent d istr ibut ion 01 a half­
wave resonant antenna.

-- --~
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Fig. 5. Cen terfed tuned
doublet antenna (o f ten in­
correctly called a " center­
fed zepp' ].

meter located not near
t he antenna tuner should
be used , and the anten na
syste m t u ne d fo r t he
greatest fie ld st rength in­
dication.

With this antenna tuner,
an swr meter connected
between the transmitter
and the a nten na tuner may
show a rather high swr. but ,
when t he field strength
meter shows the highest
reading, the swr will be the
lowest. The use of coax-fed
antennas and the limited
impeda nce output ran ge of
man y t ra ns mitte rs have
made ama teu rs wo rry
about swr. and nearly all
hams use swr meters . To
reduce the swr between
the t ransmitter and the
antenna t une r, a large
va ri ab le capacito r can be
added in series with the
primary coil of the tuner.'}
This enables the o perator
to obtain a very low swr
reading, if th is is necessary
to make e ither him o r his
tra nsmi tte r happy. (See Fig.
8.) This t uner worked so
well on field days that one
of the field day operators
ca lled it the "o ld rel iable"
antenna tuner. (This was
even befo re the vari able
ca pac ito r was added in
series with the primary.) In
the " o ld reliab le" tuner, a
two-turn co il made of
number 12 hou se-wiring
wi re is used for the
primary. This wire is stiff
e no ugh to hold itself in
place. The prima ry coil's
diamete r is large r than that
of the plug-in coils, and
these co ils are plugged in
right through the primary
co il. (See Fig . 9 a nd
p ho t og rap h .) Another
tune r has plug-in co ils with

wou ld be o perated o n its
ha rmonics for the higher
frequency bands.e An ex­
c e lle n t tun ed doublet
an ten na 66 feet e it he r side
o f 65-foot o pen-wire tuned
feeders was used in several
f ie ld day c o n t e s t s . It
worked well on 80, 40, 20,
and 15 meters. (It was not
tried on 10 meters, but
prob a b ly would have
worked there, also.7)

Antenna Tuners
A tu ned feeder anten na

system requires an antenna
tuner between the trans­
mitter and t he t u ne d
teede rs.e The most simple
antenna tuner fo r balanced
tuned feeders consists of a
coi l tuned by a split-stator
va riab le c apaci tor, Ii nk­
coup led to the o utput of
the tr an smi tt er . Th e
feeders are connected to
the stator plates of the
variable capacitor. (See
Fig, 6.) The coil and capaci­
t o r should be o f such
va lues as may be t uned
to the transmitter' s fre­
quency. (Plug-in coils can
be used to change bands .)
This tuner works well if the
length of the antenna and
its feeders is such tha t the
e nds of the feeders in the
shack sho u ld be fed rf
vo ltage. Howe ver , with
other feeder le ng t hs ,
va riable capacitors must
be p laced in ser ies with the
feede rs, and you have the
tuner of Fig. 7. Since tuned
feede rs a re of the same
le ngt h (balanced), the
se ries -variable capacitors
are ganged together and
tuned with one dia l. (These
capacitors mu st be e lec­
tri c all y insul ated fr om
each ot her when ganged .)
This tuner (with plug-in
coil s for changing bands)
makes possible the use of
tuned feeders of practica l­
ly any convenient length . A
neon tube connected to
o ne stator o f the split­
stator va riable capacitor
(or leaning agai nst one o r
bo th of them) he lps in the
initial tune-up of the anten­
na syste m. A field strength

antenna itself should be
5% longer tha n 468/f(mHz)
because of " end effec ts." 4

The " tuned doublet" is
anot he r type of ante nna
that uses tuned Ieeders.s
This antenna is bette r
balanced than the zepp
because both ends of the
tu ned feede rs a re con­
ne cted to the antenna,
each to the same le ngth of
wire . (See Fig. 5.) The tuned
doublet can be used on
ha rmonics of its fundamen­
tal length. Furthermore, it
has a ga in of about 1.9 d B
at ri ght ang les to the anten­
na when it is tu ned to its
second ha rmo nic . Th e
antenna al so has some
gain , as co mpa red to a
dipole, when it is used on
higher har mon ics at ang les
less than 90 degrees from
the antenna. If t he sta tio n
can have o nly one antenna ,
a tuned doublet would be
an excellent a llband anten­
na . Cut fo r the lowest fre­
que ncy band to be used, it

, , _-1) - ' uu o
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Fig. 4. The original "reoo" antenna.

"Single-ended" antenna tank tuner for endfed (vo /tage)
antennas (s witch for transmitter or receiver, etc.).

anten na . The " z e pp"
a nte nn a cons isted of a
resonant antenna th at was
fed by an antenna that was
a ha lf-wavelength long,
fo lded back o n itself, and
fed rf cu rrent. In the case
of a dirigib le or zeppelin,
t he anten na was sus­
pen d e d be low the ai r­
ship, as in Fi g. 4. When
used in an ama teu r rad io
station, the tuned feeders
go up from the shack to the
end of the antenna. (See
Fig. 12.) Electrica lly, the
t uned feeders are a n anten­
na fo lded back on itself,
and o ne end of t he tuned
feedline is connected to
one end of the antenna.
The other end of the
feed line is not connec ted
to a nyt hing , except, o f
cou rse, the insulators that
support it. There is no rf
rad ia ted from t he tuned
feeders because the rf field
of one feeder cancels the rf
field of the other feeder.
The length of the zepp
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Fig. 6. Antenna tuner to vo ltage-fed balanced tuned
feeders .

Fig. 7. Antenna tu ner for balanced tuned feeders any
length.

feet. A coax-fed anten na of
one length ca nno t be reso­
nant at both ends of the
band. Wit h a ce nte rfed
d ou b le t , u sin g tun ed
fe e d er s , t he a nte n na
system can be made reso­
nant in any part of the
band, thus fulfilling the re­
q uirement of Antenna Ax­
iom 1.

Anot he r im p or t an t
fea tu re of a tuned feeder
antenna syste m is that the
rf is effectively taken from
the t ra nsmitte r to the
antenna (A ntenna Ax iom
2).

Another adva ntage of a
tuned feeder antenna
system is that the anten na
tune r effec t ively prevents
tran s mit t er harm on ic s
from getti ng into the a nten­
na and being radiated (Ax­
iom 6). Co ax-fed d ipoles,
coax-fed trap dipoles .
coax-fed pa ra llel dipoles,
and coax-fed trap vert ica l
antennas al l accept and

and connect the antenna
to the stator plates of the
other side o f the va riable
capacitor. A neon tu be,
o ne side of which is con­
nected to the a ntenna, w ill
indicate t he rf vo ltage
when the co il is tuned to
resonance at the transmit­
ter's frequency.

You m a y as k, " W h y
shou ld I go to a ll t he
bothe r of bu il di ng a three­
dial antenna tuner and a
tuned feede r antenna
sys tem?" " W ha t does a
t uned fe eder system ac­
com plish t hat is no t ac­
complis hed with my pres­
ent antenna?" O ne impor­
tant accomplishment of a
ba la nced t u ned fee der
system is that it can be
tu ned to exac t resona nce
at any frequency in any
band for which the antenna
is designed . For example,
the 60 meter band extends
from 3500 kHz to 4000
kHz. The resonant lengt h
fo r 3500 kHz is over 133 %
feet . The resonant length
for 4000 kHz is only 117

Back view o f sing/e-ended voltage-fed tuner. This shows
two coax connectors switched from the front.
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Many other tu ned feeder
anten na systems can be
d esign ed. Use your think­
ing a nd imagination. Al­
though open-wire feed line
is the best kind to use,
good qua lity 300-0h m
twi nlead works ve ry we ll. It
ca n be brought into the
ho use under a window
w ithou t ha v ing to dr ill
hol es.

For lightn ing pro te ct ion,
provision sho u ld be made
for ground ing the feedline
o uts ide of the house when
the antenna is not in use.

A balanced feeder an­
tenna tu ner such as the
" o ld re liabl e" will work as
the se ries tuner fo r t he
" cente r of t he a ntenna in
the shack" arrangement by
opening out the plates of
the sp lit sta tor variable
capac itor and tuning with
the ganged seri es-va riable
capacito rs. This kind o f
tuner can also be used fo r
voltage feeding the end of
an a nten na in the shack .
Sho rt o ut o ne of the split
sta to r va riab le capacitors
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a sepa rate p ri ma ry for
each seco nda ry. This tuner
works well , but the swr is
not quite as low as with the
" o ld reliabl e " a n te n na
tuner.

This type o f tu ner ,
especia lly if bu ilt with junk
box o r scro unged parts, is
inexpensive but effective .
Some o t her t uners such
as the De n Tr on Supe r
Tuner" (S129.50) o r the
Unive rsa l Tra ns ma tc h o f
the ARRl A ntenna Bo ok
wo rk well w it h t un ed
feeder antenna systems,
but the "o ld reliable" tune r
does it with a lower swr.

Some amateurs may ob­
ject to having to ad just the
three di als o n the an te nna
tu ner. In practice, after C2
and C3, on one d ial , and C4
a re adjusted, only C1 must
be readjusted when mov­
ing from one part of a band
to anot her.

The drawi ngs and dia­
grams in Figs. 10 t hrough
17 show the d imens ions
and arra ngements of a few
non-co ax-fed ante nnas.

Fig. 8. Antenna tuner for balanced tuned feeders any
length, with a variab le capacitor is series with the primary
to reduce the swr between the transmitter and the tuner.

u u
Fig. 9. Antenna coil plugged
in through the heavy wire
se lf-s u p porti ng pr imar y
coil.

,

~
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Fig. 8(a). Using a center­
tapped coil in place o f the
split sta to r capacitor to o b­
tain a ba lanced rf output.
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" O ld re/iable" antenna tuner - front v iew. Th is shows the
neon tube and the 80 and 15-10 meter coils.

,-- - - 1)2 " ----

D D
Fig. 11. An in-the--shack endfed antenna. Use oerettet­
tuned coil with plug-in coils for each band (Fig. 2). This
will work on 80 meters and higher frequency bands o n har­
mon ics. See reference 1 for means o f lengthening the
antenna for harmonic operation.

Fig. W . 33-ft. vert ical and 33-ft. "stet uet" coming into a
second-story shack. Series tu ne both for 40 meter opera­
tion (Fig. 3). For 20 meters, vol tage-feed the vertical part
o nJy(Fig. 2). For 15 meters, feed both parts in series {Fig. 3).
The antenna can also be made to work on 80 meters b y us­
ing a large coil in the series tuning arrangement.

p lane an te nnas that are
half ve rtical and half
honzontal.tz Tuned feed­
ers have worked very
well with a Hustler 4BTV

Fig. 12. Endfed "r epo" antenna for 80 meters (CW). Use
balanced feeder tuner. Th is wiJl work on higher frequency
bands (harmo nic operation). Tune feeders to the frequen­
cies o f the higher frequency bands. A centerfed antenna 66
feet on each side o f center tuned feeders would be better,
i f all parts o f the 80 meter band are to be used (both CW
and phone).

~--I)2" ..

ble high ante nnas. (Anten­
na Axiom 3).

Tuned feeders can be
used with good results to
feed vertica l and ground-

designed for a lo w e r
frequency band. is used
on harmontcaflv-ref ated
higher frequency bands by
tuning the feeders to the
harmonic frequencies.tt

With a good antenna
tuner, feeder length is not
crit ical. This makes possi-

1

radiate any transmitter har­
manics that are in a band
for which the antenna is
designed. and which are in
the transmitter's output.to

Mu ltiband operat ion is
effectively accomplished
with a tuned feeder anten­
na sy stem . An antenna ,

v
/

" O ld reliable " antenna tuner - side view. This shows the
p lug-in coil arrangement .

" O ld reliebte" antenna tuner - back view. The two coax
connectors and front sw itch are for sw itching the tuner
between receiver and transmitter or for switching between
two transm itters.
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References

1. " Simple Dipole Antennas,"
J im Fisk W1HR, Ham Radio
Horizons, January, 1978, pages
18 through 26, is an excellent
artic le on coax-tee antennas. II
describes several antennas, In­
eluding paral lel dipoles and
trap dipoles. Much useful data
is presented. However, starling
on page 21 is a section called
" Simple mutttband antennas."
This states, " There's no doubt
that the most eff icient (and
simplest) mu lliband antenna is
a half -wave d ipo le cut t o
resonate at the lowest cper­
ating frequency, centerted with
open -wire transmission li ne
through an antenna tuner: '
2. The theory of the need for ex­
tra length is beyond the scope

Back view of the o ther antenna tuner.

fl a ttop beam o n its har­
m oni c s , tun ed fe e d er s
m u st b e u se d . Tu ne d
feeders make it poss ible to
use V-beams on several fre­
quency bands.t a

If the rad ia t ing element
of a ro ta t ing beam an tenna
is fed wit h t uned feede rs, it
ca n be tun ed to e xac t
re so nance o n the frequen­
cy be ing used . This wi ll
make t he antenna wo rk
better o n both the phone
and t he CW frequencies .

If you wa nt to be ab le to
have good QSOs o n any
frequency within a n arna­
te ur band , if you want to
el iminate any fea r of ha r­
mon ic rad ia t io n, and if you
want a larger percentage of
you r ca ll s to result in
QSOs, use an antenna tun­
er and an ante nna center­
fed with t u ned fe eders.
You will be pleased with
the resul ts.•

value on all bands wit h
ca ref ul adj us tment of the
tu ner.

Tuned feeders are the
best kind to use with so me
kinds o f beam a nten nas.
For exa mple. to use a W 8JK

trap vertical antenna .
For amateurs who like to

talk (o r boast) about the ir
low swr. the swr between
th e transmitte r a nd the
a n te n na tu ner ca n be
re d uced to a ve ry low

~O TO '0"

Fig. 13.80 meter tuned doublet operated on harmonics lor
the higher frequency bands. Use balanced feeder tuner.
Th is is the best all-around antenna for multiband use. (This
is the W8BVu/WOVM field da y antenna.)

Another antenna tuner with primary coil which plugs in.

ll"_
T

J

Fig. 14. Vertical "ster ner" tuned doublet for 40. 20, and 15
meters. Use balanced feeder antenna tuner. It also works
on 80 meters with the 80 m eter antenna coil in the tuner.
Several "sts m ers" could be used and spaced radially 10
make a ground-plane antenna for -10. 20. and 15 meters.

Y[IIToC "'L "'" "
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Fig. 15. Ground-plane an tenna for 20. 15, and 10 meters .
Use balanced feeder antenna tuner.

"UTE""'".,,"f"
Fig. 16. A vertical "endiire"
bidirectional beam anten­
na for 20, 15. and 10 mete-s.
Use balanced feeder anten­
na tuner.

Fig. 17. A "vertical zeoo "
for 20 meter CWoStrung on
two bamboo fish p o le s
taped together. this anten­
na has worked into Europe
fro m Sf. Louis. Missouri. us­
ing a Ranger 1. with only 80
Watt s dc input to the final
stage. The antenna was at
ground level and t he
feeders went down a few
feet into the shack.
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Looking West

of th is artic le. For a practical
means of changing the anten­
na's length inside the shack,
see " A 'Stretc her' for Endfed
Mulliband Wires," Howard J.
Hanson W7MAY, OST, July ,
1972, page 32.
3. " Why Coax?" by Ed Wagner
G 3BID , 73 Ma gaz in e ,
November, 1971 , page 96, and
Understanding Amateur Radio,
2nd ed., AAAL, chart on page
121 .
4. See The Radio Handbook.,
1939 edi tion, page 425, " f lattop
length ." Also see page 424, Fig.
12, " The evolu tion of a zepp

from page 18

to go ahead and prosecute
such a case? To get them to
say: Here is an individual that
we want to take the time to
prosecute?

" There have been some rn­
terest ing things t hat we have
learned in worki ng on this one
case. The first quest ions they
have asked (federal authori ties)
Is if there are any tapes of the
individual . It is my opinion that
although section 605 of the
Communications Act of 1934
states that the privacy provi­
sion does not apply 10 amateur
communications, and I have
not researched it, this dtst tnc­
tion is Invalid. There is no ra­
t ional basis to hold that a com­
munication by a police officer
on a radio is private and cannot
be revealed to a third party and
that what I say via a two meter
repeater need not be held so.
Still, when you get down to the
prosecution of these cases, you
are asked if you have any tapes.
rneretcre, I have recommend­
ed to several repeater owners
who have tape·logg ing systems
(or volunteers recording people
among the userstnp) that when
jamming starts tapes be made
and a log (written) be kept and it
all be documented. It's a lot of
work, admittedly.

" I' m presen tly in the process
of meeti ng with th e FCC in
l ong Beach (California) to f ind
ou t just what they wil l want
from the amateur to go ahead
and take these cases . However,
when you get down to it. it's go­
ing to be basically the ama­
teur 's job. You will get a lot of
lip service, a lot of excuses, and
if you convince the FCC to eros­
ecute, then you have to con­
vince the U.S. Altorney to act.
Beli eve me, th is ta kes pres­
sure. Pressure is the only th ing
the U.S. Allorney knows {under-

124

antenna,"
5. See Unders tanding Amateur
Radio, 2nd eo., pages 122, 123,
"'Open·wire' Feed ers," and
page 264, " The center- teo
Dipo le." (This antenna ha s
oft en been erroneous ly called a
"centerted zepp."!
6. See " Gee, What's a Zepp?"
Charles G. Miller W3WLX, July,
1975, 73 Magazine, page 111,
and the ARRl Antenna Book. ,
pages 179 and 180, " Centerfed
Antennas."
7. See " A Field Day to aemem­
ber ," Wil liam R. Stoc king
W8BVU, 73 Magazine, Ju ne,

stands). In our ranks, we have
such press u re . We have
amateurs who are ccrrespon­
dents lor all phases of the
media, including major news­
papers and television net­
works. Amateur radio has got
to learn how to make use 01 th e
members of the service. Be­
neve me. A phone call from a
netlonauy-prorntnent news cor­
respondent can make a world
of di fference as to whether a
case is prosecuted . This is one
idea. There can be no general
rule. However, let's phrase a
lew items for you to think
about.

" l et's first explore how we
can get the government to act.
Number one, you mu st docu­
ment what has taken place.
You must have tape recordings
of the individual and his ac­
tivit ies. It also must be more
than once (thereby creating a
def inite pattern of behavior).

" You must have a OFlng
crew. In cases 01 repeater jam­
ming, th is task belongs to four
or fi ve (ded icated) people.
Whi le o t her gro ups might
ass is t , yo ur cen t ral group
should be lour or fi ve people of
the type who would turn in their
own mother if need be. This is
because you have situations
where people (DFers) spend
time trying to disprove the teen­
ti ty of a jammer if it turns out to
be a friend. Also, you must have
secur ity (tot al) with in your
group, since premat ure an­
nouncements or leaks can ruin
such activities (prejudice
future litigation). One does not
sit down at a poker table, lay
out one's hand to full view , and
then start betting . Handling
malicious in terference is just
thaI. It's a question of playing
your cards just right and know­
ing when to make the right
move.

" Once you have set that

1969, page 44.
8. A " transmatch" is a form ot
antenna tuner.
9. For this capaci to r, a two- or
th ree-sectlon broadcast band
variable capacitor with all sse­
tiona connected in parallel can
be used. I had no swr meter tor
many years and used a neon
bulb and f ield strength meter to
tune the antenna system to
resonance. The variable capac­
itor in series with the pr imary
coi l was added after I obtained
the $wr meter. Now, as do other
hams. I keep the swr as low as
possible.

hypothesis, you can then pro­
ceed to bu ild your case. Docu­
ment it. You must actually
document exac tly how you did
your OFing. When you get into
the prosecution of suc h a case,
the fed eral authorit ies are go·
ing to ask th is. Also, you must
be able to show thai your OF
equipment is working accu rate,
ly. and how you arrived at your
conclusions.

" One other thi ng that I would
strongly urge th ose Into OFing
for this purpose to do is keep an
accurate map of ali of their
bearings, thei r locat ion when
taken, the date, and the time.
This can present a pallern and
prove a case. Once you have all
this, you then have a basis to
go to the FCC and request their
help. As I said earlier, we are
c urren tly meeting with the
l ong Beach FCC off ice, coor­
dinatlng our efforts so that all
th is work by amateurs wi ll not
be wasted.

"It Is my opinion t hat the U.S.
Attorney has been instructed
by the Attorney General that
amateur radio cases of the type
involving malicious in terfer­
ence are lowest-case priorities.
I th ink you must face the fact
that th is Is what th eir feel ing is.
They feel you are t reading in an
area o f First Am endment
rights...

" Therefore, It is Important to
have some way of protecting
yourself-that is the most im­
portant thing.

" There are many other things
that can be done, but now is not
the t ime to go into detai l. My
purpose here wa s to throw out
some ideas for you to consider.

"We take te sts; we learn
rules; we are told that there are
certain fines for violating the
law. We are basicall y taw­
abiding. However, there is that
small percentage of people I
p r e fer t o c a ll m en ta ll y
demented who say, ' If I can't
talk , then nobody wi ll talk,' or
who enjoy swearing and the
jammi ng th at prevents others
from tal ki ng. Those are my

10. See the ARRl Antenna
Book, page 188, " Harmonic
Rad iation from Mu lt iba nd
Antennas."
11. See ARRl Understanding
Amateur Radio, 2nd eo., page
123, "Multlband Operat ion "
and the ARRl Antenna Book. ,
page 179, " Centerfed Anten­
nas."
12. See t he A ARl Antenna
Boo k., page 187, " Combining
Vertical and Horizontal Con­
ductors."
13. See t he ARRl Antenna
Book, page 174, " Feedi ng th e
V."

ideas. They will be devel­
oped fu rther. I did not become
an amateur to put up with that
stu ff , and I don't th ink that I
should be afrai d to turn on my
radio in th e car when my wife
and particularly my chi ld is
there."

The above was transcribed
from a tape recording made on
September 23, 1978, at the
ARAL Southwestern Division
convention in San Diego,
Cali fo r nia . Th e y a re the
statements 0 1 a man who
cares, and very closely echo my
views. In the near future, copies
of this ta lk and others at th e
special six-hour seminar will be
made available through the
seminar sponsors. Watch your
normal amateur media outlets
and this column for further in­
formation . Comments on Joe's
ideas can be di rected to him
through t his colu mn. lW will
cont in ue watc h on this topic
until the amate ur service rids
itself 01 this menace to its con ­
t inued existence.

THE GROWING WEll
DEPARTMENT

Thanks to William Oliver
Grieve W7WGW, I have some
interesting news concerning
two meter act ivity in Arizona.
F irst , co ng rat Ula t ions t o
W7WGW on being elected as
secretary of the Amateu r Radio
Council of Arizona. We at l W
wish him well in this position.
Oliver owns WR7AFC (147.601
.00) and WR7AHJ (147.87/.27) in
the Phoenix area.

Now, how many repeaters
would you imagine that a state
like Ar izona plays host to on
two melers? Well, unless I have
counted wrong, the new list
shows 53 such machines, in­
clud ing the first two inverted
tertiary allocations on
146.745.1.1 45 and 146.865,1.265.
Judging by this list, one should
be able to go just about any
place in Ari zona these days and
have tw o meter co mmunica-

Cont inued on page '34



Clegg is FM Headquarters!
No one else offers the wide selection of VHF FM Transceivers that
YOU 'll find at Clegg.

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

••

Clegg FM-28
25 Watts­
Synthesized

"Second only to
the FM -DX" •

l

CleggFM·DX
40 + Watts­
Synthesized
Made in USA

"THE BEST"

-
IIIfl ..... .".. ... ..

••
46 e

Clegg MARK 3 and FM-76
12 Channel coverage.

Select 144 or 220 MHz
"For the budget minded"

But if you have another brand in mind we can supp ly any of the other fine FM or Multi-Mode
Transceivers and Hand Helds manufactured by YAESU.ICOM, WIL50N. DRAKE-and at very competitive
prices.And we service them alII

~\.U CPU-2SOOIl' ICO.... IC-llI

Whatever your needs in FM or Multlmode Transceivers, Hand Helds, Antennas, eee.,
call your friends at Clegg, using our new departmentalized telephone system.
ORDERS AND QUOTES: TOLL FREE 1-800-233-0250
SERVICE DEPARTMENT: TOLL FREE 1-800-233-0337
ENGINEERING, PURCHASING, ADMINISTRATION AND ACCOUNTING, 1·717·299·7221

And-let us fill y our antenna requirements:
• Towers. Masts & Hardware
• Rotators & Cables
• Coax & Connectors
• HF, VHF, UHF Beams & Mobile Antennas
• Multi-Band Dipoles
• Traps & Baluns

Communications Corp.
1911 Old Homestead Lane
Greenfield Industrial Par1l: East

... C3 Lancaster. PA 17601

V" RUde, S",..lctl- s ee page 323 125



Build a Realistic S-Meter

- "vou're S9 + 40, OM!"

'~C"(&SI~'K y _£
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The Basic Idea

A block d iagram of t he
suggested 5-meter circ uit is
shown in Fig. 1 . The af
si g na l of t he re ce iver .
taken in front of the a f gai n
contro l, is the input signa l
for this c irc uit. It is routed
to a buffer to provide isol a­
tion from th e receiver to
keep the characteri stics of
the re ceiver unchan ged .
The signa l is then amplified
to a leve l whi ch all ows a
diode in the rectifier c ircui t
which fo llows to cond uct
even dur ing sma ll am pli­
tudes of the input signa l. If
the rectif ier o utput is con­
nec ted to an 5-mete r a nd if
the a mplifie r has a high
enough gai n to produce a

, p""'--- -,~~=.1OI<Al..~

OU'PuT

Fig. 2. Possible output waveforms which may be obtained
from a simple variable function generato r using a ramp
waveform as the inpu t.

shows that manufac turers
are rel uctant to invest in
this field because of in­
c reased cost a nd, more im­
porta nt , be cau se radio
am ateurs have willingl y ac­
cepted the 5-mete rs as they
are and because they have
no o ppo rtu nity to chec k
the c a lib ra t ion in most
cases. A simp le method is
pre sented to so lve the
afo reme nt ioned probl em s
at m od erate cos t . The
method described is a p­
p! icable to both i-f o r af
signa l based S'meter c ir­
c uits . However, af signa l
processing was c hosen fo r
the sake of simp li ci ty . A
Heath 5 B-301 receiver was
used as the test vehicle.

four major problems:

1. Many Sv me te rs show
nea rly accurate readings in
the v icin ity o f the 59 mark .
2. Man y S'rn eters indicate
much higher S-values than
a p p ro p ria t e for sign al s
st ronger than 59 .
3, Many S-mete rs are in­
se nsit ive to signa ls below
53 or 54 . ("I ca n copy you
54 though you are not mov­
ing the needle ." )
4. Man y 5-meters ind icate
much lower 5-values th an
a ppropria te whe n 55 B or
CW is received . ("5ay aah
o r press the key, so I can
read the meter." )

Corresponde nce with an
eq u ip ment m an uf acturer
showed that he was well in­
fo rmed about these p rob­
lem s . Bu t e xperien c e

[MU ( . ( 'Of, . IOft

.... . H. • -.... ' H . £cn,,( • r-
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Fig. 1. Block diagram of the 5-meter circu it.

What is the most fix­
at ing item in the

ham shack when you have
tuned in a sign al ? The
$-meter! Do you trust it?
No!

These a re hypothet ical
answe rs to the se qu esti ons.
hut cha nces are great tha t
this would be the response
if someone were asked to
invest igate the role of the
Smeter in m any of todev's
receivers. All of us have
had ou r ow n experiences
with S-me te rs , but a
gen er al tr en d ca n b e
observed centeri ng a rou nd

Rolf Beyer DJJNW
Opjerkamp U
ss Braunsch _ ill -Waggum
German,

' ~Pu~
t,· . Oft •• ~
. EU ' d ll '
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The Circuit

A schemat ic diagram of
t he S-meter ci rc uit i s

For a decreasing ampli­
tude input signa l in Fig. 1,
one wou ld expect a similar
effect w hich, however,
would drive the meter
needle in the opposite
direction because the dif­
ferentiator output signal is
negative for a negati ve
slope of the inp ut signa l
amplitude. This wou ld can­
ce l the desired effec t just
achieved , so nothing
would be gained . But
because of the fast at­
tack/slow decay character­
istics of t he recti f ier ci r­
cuit. a rising amplitude in­
put sign a l produces a
positive and much steeper
slope of the rectifier out­
put signal than a drop of
the input signal amplitude.
A drop in signal amplitude
produces a negative but
much shallower slope of
the rect ifier ou tput signa l.
For a constant ampl itude
input signal in Fig. 1, the
ditferentiator is inactive,
of course. and does not af­
fect the remaining part of
the ci rc uit.

,
.,
,"

D'Hl~U.T,""O~

r-c . --- c T - --,
I , ~ " '~'_' - If-- ----,

"'''T'''.00 '00_
I I, ,
L ~ -.J

r - - - - - - - --,.. ,
H OK I,,,

4---'1' :,,,
I,

L ..J
U' PLIFllR

.,
~.

, ,,
;y- tOO~ "

J, I~V

" qu ickening" of the rec­
ti f ier output signa l o r the
meter needle mo vem ent is
req ui red . This can be
achieved by feeding the
rectifier output signal into
a differentlator whose out­
put signa l is then fed back
t o t he i n p u t of t he
amp li f ie r (F ig. 1). Now. let
us assume that a signal at
the input of the circuit
shown in Fig. 1 produces a
positive signal at the rec­
tifier output. Then an in­
creasing amplitude of the
inp ut signal produces a
posit ive slope of t he sec­
ti fier output signa l. too.
The differentia tor con ­
nected to the rectifier out­
put also produces a posi­
tive signal at its output
which is proportional to
the slope of the rect if ier
output signal. A nd. be­
cause thi s signa l is fed
back to t he input of the
amplifier, the differentia­
tor output signal drives the
rectifier output signal to a
higher level , temporarily
giv ing the rect i f ier output
signal an d the me ter
needle the desi red "ex tra
punch" in the right direc­
tion.

,

" ~1 P.C .
GROUND

•

r-~---- - -I

I "'I ,.,
I",.

Fig. 3. Schematic diagram of the S-meter circuit and power supply. CR2 is a low forward­
bias germanium diode, Siemens RL32g or equivalent. CR3 through CR6 are BA Y18 diodes
or equivalent. MT is aT mA, TOO-Ohm internal resistance unit. Ul is an MC1437L dual ap
amp or equivalen t.

obtain an accu ra te indica­
t ion of the signa l st rength
for static Ikev-down) sig­
nals. Keyed or modu lated
signals, however. make the
needle fluctuate which
makes read ing the meter
difficult (problem No.4). A
large capacitor in the rec­
t ifier ci rc uit wou ld hel p, of
course, to make t he meter
need le more steady. But
the limi ted output power
of the amplifier, its output
impedance, the impedance
of the recti f ier. and the in­
ertia of the moving coi l in
the $-meter form a low­
pass filter wh ich prevents
the needle from reach ing
th e same position fo r
CW/5$B recept ion as for an
identical key-down condi­
tion . And. a large capacitor
makes the $-meter sim ilar­
ly less responsiv e in the
o the r directi on, too , be­
cause the decay ti me cons­
tant is also increased . This
prevents the Seneter from
showing a quick dip when
comparing barefoot/linea r
opera t ion o r when looking
for a m inimu m in antenna
radiation pattern tests.

In o rder to overcome
this prob lem, some form of

reasonable output even for
a small signal amplitude in­
put, the circuit discussed
so fa r wou ld already be
adequate to cope with
S-mete r problem No, 3 (in­
adequ ate sensit iv ity fo r
weak signa ls), However, for
most receiver age charac­
teri stics, the gain of the
amplifier would be too
high now for larger input
signa l amplitudes . This
wou ld cause the S-meter to
ind icate a much h igher
S-value than appropriate,
presenting S-meter prob­
lem No. 2 (sensitiv i t y too
high for st rong signals).

Therefore, a so-called
fu nction generato r is
placed between t he rec­
tifie r and t he 5-mete r . A
function generator is a
device which produces an
output signal that can be
any function of its input
signal. For example, a
signal of l inear ly increas­
ing amplitude (ram p) at the
funct ion gene rator input
may be converted by the
function generator to a
signal whic h is propor­
tional or increasingly more
or less than proportional to
the input signal (Fig. 2).

It is obvious that prob­
lem NO.2 can be solved if a
function generato r wi t h a
degresstve (i nc reas ing ly
less than proportional) in­
pu t/output transfer func­
tion is placed between the
rectifier and the $-meter.
The selection of an ap­
propriate t ra nsfer f unct ion
depends. of course, on the
transfer f unct ion betw een
the rece iver antenna input
and the rectifier output
(determ ined mainly by the
gain control c haracteris­
t ics of t he receiver) and on
the layout of t he S-meter
scale . Both. however. can
be matched to each ot her
by the function generator
so that signals at the
receiver antenna terminal
which range, for example,
from $1 to 59 +60 dB are
correct ly ind icated by the
$-me ter.

Wi th the system described
so far, it is possible to
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The Differentiator

" Q u ic ke n ing" of the
5-m e te r is achieved by
feeding back the output o f
the twofold diffe rentiator
shown in Fig. 3 to the input
of the a mpli fie r. The o ut­
pu t can be adjus ted by
mea ns of R12. This type of
adjustment was found to
be more co nve nie nt than
c ha nging capacitors C7 or
C8. Furthermore , the ter­
mi nat ing resis to r, R11 , at
the non-inve rti ng input of
amp lifie r U1 B was kept
co nsta nt by thi s method in
order to avoid ill effects on
the re ma ining c irc uit .

As an ord inary 5-meter
indicates the ave rage c ur­
rent flowing th rough the
meter with respect to time,
the amount of "q uicke n­
ing" is determined by the
average amplitude of the
dif fe rentiator output sig­
nal. The average amp li tude
of a signa l, however, is
determined by its average
deviation from zero. Posi­
t ive deviations are counted
positive a nd negative devi­
ations are counted nega­
tive . Fig. 6 presents two
co m pu ted output fun c­
tions of t he differentiator
shown in Fig. 3 obtained for
ide ntica l inputs and dif­
ferent values of R12. It can
be seen that a la rge va lue
of R1 2 increases t he (posi­
tive) average amplitude of
the different iator output
signa l and thereby th e
amount of "qu ic kening."
Optimum "q uicke ning" is
dete rm ined by a number of
factors suc h as the time
constants of the rectifier
c ircu it, the damping of the
5-meter, and so on. A va lue
o f 100k Ohms fo r R12 was
fou nd to be optim um when

CR2, of co urse . The diode
shown in Fig. 3 was taken
from the junk box, but
com pa ra b le resul ts ca n be
obta ined with o ther ge r­
manium-type diodes whic h
have a low forwa rd bias of
uo = 200 mY at 10 = 0.2
rnA and uo = 350 mV at
10 = 1 mA.

The Function Generator

Fig. 3 shows the diag ram
of a s imp le function
gene rato r with one so­
called " brea kpo int." The
breakpoint determines the
amplitude of the signal ap­
plied to the generator in­
put a t whi c h the inpu t/out­
put tra nsfer func tion of t he
generator is switched from
an initial slope to the final
slope. Diode CR2 in Fig. 3
acts as the switc h. For a n
ideal switch with normally
o pen contacts a nd con­
tacts closed when a signa l
of given amplitude is ap­
plied to the function gener­
ator input, the transfer
function which can be ob­
tai ned is shown as a broken
line in Fig. 4(a), For a given
impedance of the Srneter,
the generator transfer func­
tion would be controlled by
R8 and R9 (Fig. 3) alone up
to the breakpoint. But, when
the breakpoint is reached,
the switch is closed a nd
R10 is effe c t ive . The
amplitude of the generator
output signal is immed iate­
ly reduced to a lower level
(whic h is not desi red), but
the stee pness of the slope
of th e resulting transfe r
func tion is a lso red uced,
which gives a fi rst-order ap­
proximation of the desired
transfer function as shown
in Fig. 4(a). For a closer ap­
p roximat ion of t he desi red
tran sfer fu nc t io n, mo re
breakpoints (switc hes) a re
required as shown in Fig.
4(b) . However, as the d iode
CR2 in Fig. 3 is not an ideal
sw itc h, and because it
become s o nly gradu ally
co nd uc tive, the diode c ha r­
a cte rist ic can be used to
advantage, thereby elimi­
nating the need for multi­
ple disc rete breakpoints.

Fig. 5 presents t he range
of calcu la ted transfer func­
tio ns wh ich can be ob­
tai ned with the function
generator shown in Fig. 3.
The slope of the transfer
function depends on the
characte rist ics of diode

5-meter scale .

,.
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adj usted suc h t ha t a ma x­
imu m signa l amplitude of
59 + 60 dB at the antenna
terminal of the receiver
causes the output ampli­
tu de of a m plifier U1 B to
just reach the limits of
linear o pera tion, i.e ., ap­
proximately ± 12 volts. Of
co urse , potentiometer R4
ca n be adjusted so that the
am plif ier is driven into its
ou tpu t limi ta tion fo r sig­
nal s greater th an 59 + 40
dB o r so in order to con­
tribute to the desi red
degress ive transfer behav­
io r of the Scmeter circuit.
Ho we ve r, it was not found
ne cessary in the case of the
5B-301 receiver. The ampli­
fied af signa l is then rec­
tified by the rec t if ier c ir­
cuit which follows . A ger­
man ium diode is recom­
mended for this c ircuit .
The rec t ifier output is a de
signa l whic h represents the
ampl itude of the rf signa l
at the antenna terminal of
the receiver. The function
generator which follows
mod ifie s t his signal in
o rde r to match its slope to
t he g rad u at io n o f t he
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Fig. 5. Range of transfer fun ctions which can be obtained
with the fun ction generator and the 5--meter of Fig. J .
Va lues of Rl0 range from zero to an indefinitely large
value and RB and R9 adiusted fo r full-scafe output (1mAl
at max imum input (10 vo l ts).
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shown in Fig. 3. A dua l
operationa l ampli fie r i s
used for both t he buffer
and the amplifier. Both am­
pl ifiers are frequency com­
pensated by means of C1,
R3, C2, and C4, R7, CS,
res pective ly, as re com­
mended in the manufac­
turer's data sheet. The re­
quired supply voltage of
± 15 V de is provided by
two voltage-doubling rec­
ti f ier ci rcu its connected to
the 6.3 V ac filament sup­
ply of the receiver.

The at signa l of the
recei ver , taken from a
point preceding the vol­
ume contro l potent iome­
ter , is connected to the in­
put termina l of the circuit.
A shie lded cable is recom­
mended for this connection.
The buffer, U1 A, wh ich
follow s prov ides a high in­
p u t im peda nce to t he
recei ver so that t he af cir­
cuit of the receiver is no t
affected . The buffer out­
put signa l is coupled to the
amplifier, U1 B. The input to
this amplifier is controlled
by tr im me r potent iometer
R4. This potentiomete r is

Fig. 4. Approximation of a desired transfer function by a
function generator having a single breakpoint, Fig. 4(a),
and muftiple breakpoints, Fig. 4(b).



Wow!
A Good Portable Receiver!

- thanks, Panasonic!

Photo by Robert Hinman WA2DIZ

Joseph W. Long WA2EJT
Chemistry Dept.
Broome Community College
Bingham ton N Y /3902

T he Panasonic RF·2200
is a unique mul t iband

receiver and shou ld be of
great interest to many
amateurs. The rec e iv er
tunes sta nd ard broadcast
AM and FM and is general
coverage in the sho rtw ave
spec t rum from 3.9 to 28
M Hz (m o r e a bout the
shortw ave frequency lim its
later o n).

There are severa l i tems
w hich make this recei ver of
so much po tential interest.
The fir st co nce rns the
sho rtwave sec t io n. The
coverage is in 6 bands,
each 4 MH z wide. which
are tuned with a linear dia l
scale cal ibrated every 10
kHz and which can be read
to withi n abou t 3 kHz
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t h ro ug ho u t t he wh ol e
shortw ave spec trum .

The re are two bu ilt -in
c rysta l ca libra to rs, one a t
0 .5 MH z and one at 0 .1 25
MH z, wi th which the dial
ma y be very acc u ra te ly
cal ib ra ted . W hen ca li ­
b rated at the appro pri ate
spot , any f req uency
th roughout its ra nge may
be dialed up wit h the
volume off . Turning up the
receiver vol ume will bring
in the station if it can be
heard . Shades of the
R-390/51 J Collins genera l­
coverage receivers !

The v to tunes over 4
MH z, bu t, even with th is
range , t he d ial is surp rising­
ly linear . Fo r example, my
RF-2200 on band SW 3
(12-16 MHz ), when ca li­
b ra ted at 12 MHz. has a
d ia l e rror of no more than
10 kHz a ll the wa y up to
1 5.5 MH z. The 16.0 MH z
poin t is off by about 20
kHz.

Turning o n the c a ll­
b r a t o r s a utom ati ca lly
di sconnects the antenna ,
t u rns on th e bfo . a nd
declu tches the linear di al
so that there a re no po ints
to offset. That's ju st a bout
lik e it's do ne in my Col lins
R-391 .

The rece iver a lso has a n
excellent produc t detector
tuning meter and rf gain
cont rol. making it g reat for
use within the ham bands.
Also usefu l are a wide/nar­
ro w i-f selectiv ity switc h
(na rrow is not very na rrow),
sepa ra te bass and tre ble
controls. and a two-speed
di a l.

The SW section of the
RF-2200 is very ho t, a nd th e
bu ilt-in whip a nt enna
brings in all man ner of
sig na ls . The re cei ver is
advert ised as tun abl e from
3.9 to 28 M Hz , but m ine ac­
tua lly goes all the wa y
down to 3.5 MH z, with the
dia l ge tt ing r a th er

non linear. It a lso tu nes
above 28 MHz -to just
above 28.5 MHz .

For $140, you d on't ge t
everything, of cou rse, a nd
t he re c e iver does ha ve
some d efi ciencies whic h
must be mentioned . First,
there is a slow d rift during
reception of CW a nd SSB
signa ls whic h is indepen­
dent of frequency. The in­
struction m anua l suggests
that the bfo be tu rned on 5
min utes ea rly fo r " won­
de rfu l CW a nd SS B re­
ce pt ion." This sugges tion is
hel pful. but there rema ins
a slow drift e ven afte r long
periods. Since t he problem
does appear to be ca used
by d rift in the bf o c ircui t, I
sus pec t tha t it cou ld be
c ured fa irly eas ily.

Anothe r defi ci ency is a
dead space in the tuning
ge a rs. Thi s is o nly dead
space; the signa ls do no t
keep going the wrong wa y
when you re verse direc-
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Fig. 6. Calculated response of the differentia tor in Fig. 3 to
a l-volt positive-going pulse using different values of R12.

deviation was less than
that and negligible for
signals below 59 + 10 dB.

Conclusions

In 1969, the S-meter cir­
cui t was installed in a
58-301 receiver and has pro­
vided stable operation since
then. No realignment has
been necessary so far, but
annual checks of the receiv­
er are recommended. It is
helpful, therefo re, to keep
a reco rd of the 5-meter
read ings whic h can be ob­
tained with the internal
crysta l calibrator of the
rece iver on a ll bands . Any
deviat ion from these va l­
ue s which may occur later
ind icate s that t he perfor­
mance of the receiver, the
5-me te r c irc ui t, o r the
ca librator is degraded and
that the re is someth ing to
be done.

The 5-meter prob lems
listed in t he introd uct io n
were solved satisfacto ri ly
a nd the 5-mete r reports
became more meaningfu l
and objective. This is par­
ticu larly use ful for relative
reports , e .g., a comparison
of barefoot/linear opera­
tion o r antenna checks. Ab­
solute reports may be ac­
companied by a short
statement on the antenna
used, on topographical pe­
culiarities, and on the ac­
curacy of the 5-meter. But
simply spoken, it is a real
pleasure to give that low­
power o r faraway station a
better and accurate report
and not to fool others with
unrealistic 59 + 20 dB
reports .•

generator transfer function
can be adjusted within
given limits (see Fig. 5): the
initial slope (primarily con­
trolled by the sum of R8
and R9), the input voltage
at which the breakpoint oc­
curs (primari ly controlled
by the rat io of R8 to R9),
and the final s lo p e
(primarily controlled by
R1 0). It is generally possi­
ble, the refo re, to adj ust the
transfe r funct ion of the
ge ne rator so that it passes
through one given poi nt of
the des ired transfer func­
tion left of t he breakpoi nt
a nd t hroug h two other
given points right of the
b rea k po int. At ot he r
points, there may be a
devi ation o f the transfer
fun ction which can be im­
plemented from the de­
sired o ne. But the trick is to
find those three reference
po ints of t he d e s ire d
transfer funct ion to which
the func t ion generato r can
be adjusted almost per­
fectly , whi le t he average
deviation at a ll other
points is re d uced to a
minimum. For the 58-301 ,
such points were found at
55 (left of the breakpoi nt)
and 59 and 59 + 40 dB
(both right of the break­
point). By an iterative pre­
cess, R8, R9, and R10 were
adjusted so that for ap­
propriate signals at the
antenna terminal of the re­
ceiver, the S-meter showed
accu rate Svreading s at
these points and a max­
imum deviation of about
±2 dB (±1/3 S-unitJ at all
other points . The ave rage

,

O ne sho uld be sure which
type o f gen era tor is o n
hand before the a li gnment
is started.

First, the receiver shou ld
be checked to be in good
cond ition a nd for uniform
gain on a ll bands of in­
terest. With the rf gain con­
trol set to maxi mum gain ,
age on, mode switch set to
U5B, l5B, or CW, and the
receiver tuned for max­
imum input to the Smeter
circuit, each band should
be checked to note what
signal amplitude at the
antenna terminal of the
receiver produces a given
beat note amplitude at the
af input of the Smeter ci r­
cult. For the 58-301 , iden­
tical beat note amplitudes
were obtained on all bands
with an input signal va ria­
t ion of less tha n ± 1 dB
(±1 /6S-unitJ.

Next, the receiver shou ld
be checked for uniform
ga in in all modes . It was
noted , fo r example, that
for a co ns ta nt sig na l
amplitude at the a nten na
te rminal of the 58-301, a
somewhat higher be at note
amplitude was o btai ned
whe n the re ceiver was
switched from l 5B to USB.
The rea son for thi s was a
higher s igna l amplitude of
the bfo crystal used in the
US B mode. A potentiom e­
ter across the terminal s of
this crysta l was used to
re du c e t he bfo o ut put
amp litu de in this mode so
that a uniform rece iver
ga in was obta ined fo r both
U5B and l 5B modes. No
separate CW filte r was in­
sta lled in the 58-301 which
may have a passband at­
tenuation different from
the S5B fi lter. And because
the U5B crystal is also used
for CW in the 5B-301 , an
identical receiver gain was
obtained in the CW mode,
too.

Next, the function gener­
ator is aligned. This shou ld
be done on a band on
which the receiver has an
average gain compared to
a ll o the r bands . Th ree
parameters of the function

the circuit was insta lled in
a Heath 5B-301 rece iver.
Compared to the indica­
tion of the 5-meter for a
key-down signal from a
transmitter, this value of
R12 produced an almost
identical indicat ion on the
meter when 558 (processed
and unprocessed speech)
was used and only a slight­
ly higher one for CW.

Alignment

A signal generator and
an attenuato r are requi red
which can provide an un­
modu lated signal on a ll
bands of interest within the
range of 51 through 59
+60 dB. A signa l ampli­
tude of 50 mic rovolts at
the 50 Ohm antenna ter­
minal may be used for 59
and half the amp litude
(-6 dB) of the preceding
S-value for the next lower
Svalue, i.e., 25 microvolts
for 58 and so on [1 dB = 20
. 10g(Vout/Vin) for the at­
tenuator). 50 me signal
generators are calibrated
to produce a signal of
given amplitude if the
generator output is unter­
minated (open). Others are
calibrated for an output
terminated with 50 Ohms.

Construction

The circuit shown in Fig.
3 was built on a 65mm x
65mm (2 V1-in ch X
2 VI -i nc hl Ve ctor board .
Helitrirn r potentiometers
were used for all poten­
tiometers because they are
small and convenient to
adjust. All other com­
ponents are miniature size.
A socket was used for U1 .
The board has four ter­
minals : ground , 6.3 V ac,
receiver af, and 5-meter.
The board was mounted at
the back of the front panel
of the 56-301 re ce iver by
means of a mounting
bracket held by the screw
in the upper right-hand cor­
ner of the panel. A shie lded
cable was used fo r the con­
nect ion between the " hot"
end of the rece iver af gain
cont rol and the input ter­
mina l of the ci rcuit.
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tion a: they ju st d on 't
change a t a ll. The e ffec t is
noticeable only on CW and
SSB. Even at low speed, the
tun ing is a b it fa st for CW
and SSB-a very deli cate
touch is required . Other­
wise, the feel of the tuning
is re all y excellent and
smac ks of qual ity .

In the highe r SW bands,
the rf gain cont ro l pu ll s t he
signa ls qu ite a bit. r actual ­
ly rather like this defi cien­
cy, as it can be used as a
fine tuning control.

A fourth problem is the
presence of an unusual
kind o f spurious signal.
When very s t ro n g C B
signa ls are tuned in o n
band 6 (24-28 MHz), they
can st il l be hea rd on band 5
(20·24 MHz) at the same
po int s on t he dial. It
sounds as though there is
so me so rt of leakage in the
hfo cha in in the front e nd.
This does not seem to be a
serious problem; the o nly
place I have noticed it is
with very stro ng CBsigna ls.

A test which it occurred
to me to make just as I
write thi s is for mechani­
ca l st abil ity. A good rap on
the side of the set, o r a two­
inch (5.08 em) d ro p test wil l
not throw the rece iver o ff
from zero beat. Amazing!

There are many co rn­
ments whi ch are important
regarding the AM and FM
bands o n the receiver. The
AM reception is excellent .
It is ex tremely sens itive,
and it seems much less sus­
ceptib le to no ise pickup
than most other receivers.
For example, in my o ff ice
at work I can regula rly
receive WQXR fro m New
York City (ove r 100 m iles
away), wh ile other radios
from the same spot ca n
barely get th e loc a l
Binghamton station s
through all of the fluores­
cent light noi ses. Th is no ise
immunity reall y amazes
me; I wish I cou ld explain
it.

The d ial is ca librated
every 20 kHz on the BC
band and is qu ite accurate;
the greate st e rror o n my

22 00 is about 10 k Hz
around the middle of the
band. Th is is infinitely bet­
ter than the ca li b ra tio n o n
mo st oth er tran si st or
radios I've seen.

The AM antenna may be
swive led . It's o n the top o f
the rad io, is ca li b ra ted in
degrees, and may be used
fo r amateur di rection-find­
ing. When I've tried it, a ll I
was able to prove was that
Bing ha m ton , New York, is
somewhere in the middle
of the Atlanti c.

I have saved o ne of the
nicest sec t ions of the re­
ce ive r for la st: the FM
band . FM o n thi s se t is trul y
ou ts tand ing. It is about the
hottest FM receiver I've
ever heard; it o uts hines my
$700 Mcintosh FM tuner in
this regard . One evening,
my girl friend and r logged
sta tions f rom Syra cuse,
Utica , Sc ranto n , a nd
Wilkes Barre on t he bu ilt-in
whi p antenna from a lo­
ca tion where o ther port­
ables ca n hear the local
sta t io ns and nothing mo re.
The 2200 has very few
spurious responses on FM,
many fewer than I have
eve r see n o n any other FM
portab les .

The FM selectivity is
a lso outstanding. Bing­
ham ton is b le ssed with two

very powerful sta t io ns on
98 .1 and 99 .1 MHz, yet
WBRE in Wil kes Barre, on
98 .5 MHz (about 70 moun­
ta inous a ir mil es aw ay and
very weak), can be tuned in
easily. FM d ial readings
may be estimated quite ac­
cu ra te ly, using the bui lt-in
loggi ng sca le , to about
plus/minus 0.3 MHz.

The audio in the set is of
first q ua lity . The receiver
prod uces severa l Wa tts of
very c lean sound. Every­
o ne who has he a rd it
agrees that it so unds unbe­
lievabl y good. This high­
qual ity audio is, o f co urse,
somewhat wasted on the
AM and SW bands.

The recei ver will play o n
internal batterie s (4 0 cell s,
incl uded ) or on 110 vo lts
by pl ugging in the line
cord. Battery life is ve ry
long.

The packaging of the ra­
dio is very nice . It ha s an a t­
tract ive but rugged p las­
tic case, the co ntro ls a re
well and p lainly marked,
and a momentary-on d ial
light is included for night­
time spy radio listening. I
understand that a n exten­
s ive se rv ic e manual is
avai lab le fo r $3.50, which
can be obtained from Pan­
asonic service ce nte rs.

r became hooked o n the

se t when I got to play with
one my baby brothe r had
purchased and was rav ing
abou t. After fiddling with
my 2200 (whe n they shou ld
ha ve been working), two of
my co-workers rushed o ut
to buy their own a nd a
third is thinking o f how he
might slip one past his
wife . The 2200 d isease is
very contag ious!

The set should be ava il­
a ble fr o m dea le rs we ll
sto cked in Panasonic gea r.
The prices seem to range
from about $11 7 at 47th
Stree t Photo in NYC (whic h
is usually out of stock) to
$138, whi ch I paid at a dis­
count store here in Bing­
hamton.

This litt le box is a real
jewel. It is unique in the
high qual ity of a ll three of
its ba nds. Its " new tec h­
nol ogy" SW circuitry a nd
treme ndous audio ma ke it
a se t that any receiver buff ,
as well as many others, will
want to own.

I would like to em­
phasize that I have noth­
ing to do with the Pane­
sonic co m pa ny (I wish I
didl) a nd that thi s art icle is
unsolicited. The a rt icle is
just a n attempt to provide
an honest report on a nice
piece of gear to people
who may be interested . •
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William P. Plyler AH6AQ
1801-A Tinker Ave.
Honolulu HI 96818

The XITEX Video Terminal

-a quiet alternative

to your M ode/ 15

I have been in RTTY for
about two years and

have decided to do
someth ing about al l the
noise in the shack caused
by the Mode l 15 pri nter. I
vis ited a fe llow ham and
loo ked at his video ter­
minal and knew at once
that video was the course
to follow.

We Air Force types are
not what you wou ld ca ll
"rolling in the money," so I
looked fo r some type of kit
to assemble. I took my
search to the usual mo nth­
ly publications, but this
proved to be in vain, as
everything appea red to be
encoded in ASCI I and we
hams must transmi t in
Baudot. As my search pro­
ceeded, I still was n't hav­
ing very muc h luck, unt il,
one day, I spotted an
adve rtisement in 73.
Read ing furthe r, I was im­
pressed with the fact th at
t his video termina l wou ld
inte rfa ce in ASC II a nd
Baudot. This video ter-
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minal is the SCT-100, by
XITEX, P.O. Box 20887,
Da llas, Texas 75220.

Not o nly does this 5" by
10" boa rd spea k bot h
ASCI I and Baudot, but also
I won't have to hock my
ham gea r to be ab le to af­
fo rd it. Now whenever the
FCC decides to let hams
use ASC II, o r I figure out
what computers do, I wi ll
be ready.

This video board has the
capab il ity for serial ASC II
or Baudot, full X-V cu rsor
control, 128 cha racters in­
clud ing uppe r and lower
c ase, 1 6 li ne s by 64
cha racte rs, 5-100 com­
patibi lity, and operates on
7 V dc unregulated or 12.5
V ac at one Amp. The
SCT-100 sing le-ca rd te r­
minal inte rfaces directly to
any computer or modem
ha ving ser ia l ASCI I o r
Baudot capabi lity. It re­
quires only the addition of
an ASC II keyboard and a
TV monitor or mod ified TV

set. It's available in two kit
forms or prewired and
tested.

Well, I have to adm it
that al l th is looked good to
me, but I am just a ham
and I don't know much
about comp uters, ke y­
boards, e tc. Thi s was
solved, however, by a ca ll
to th e factory. Afte r ta lking
to them a bit and asking a
few ve ry elementary ques­
tions, I ordered a prewired
and tested unit, and now,
at last, I am on the way to
ridd ing myself of a lot of
noise. I orde red a keyboard
kit from a parts d istribute r,
so now I am into th is thi ng
who leheartedly.

As fate wou ld have it,
t he keyboa rd arrived fi rst,
so, at o nce, I went off to
my local pa rts supplier,
purchased two chass is, and
p icked up a copy of the
TVT Cookbook. I would
defi nite ly recommend th is
litt le book to anyone at­
tempt ing any video ter­
mina l project. Now, I sup-

pose one can pu t the
keyboard and the terminal
board in the same chass is;
however, 1often li ke to do
things the ha rd way.

The key boa rd was a
cinch to assemble, only
taking about one hour. I
checked it out and it per­
fo rmed okay. The messy
part is cutting the chassis
and causing sma ll bits of
meta l to f ly all over the
shack. [ performed a few
meas urements, c ut the
ho le in the keyboa rd
chass is, and instal led the
keyboa rd. It looked o kay
except for all the scratches
that were added to the out­
side of the chassis. So
out the doo r 1 went to the
loca l hardware store fo r
some contact pape r to give
the whole thin g t ha t
"wood-gra in loo k." Afte r
applyi ng this to the chass is,
it looked a lot better. I also
insta lled wooden wedges
to give the keyboa rd the
proper angle for ease in
typing ... [ don't t hi nk this
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change is in o rde r.
Nex t 1 [um pered the

RS-2 32 in /ou t por t s
together a nd plugged the
keyboard in for keyboard
checkout, first checking all
the key functions in ASC II
and then proceeding with
the Baudot c heckout. The
Bau dot mode had no let­
te rs . After read ing all the
dire cti on s, I st rapped my

- -•

" It.. " " - , ..

make th e co nnect ions.
Now fo r the moment of

t ruth . I hooked up the
vi deo mo nito r a n d
powered up. This produced
a screen full of garble. so I
cycled the power switch
and the screen clea red up
and the cursor moved to
home . The instru ctions
make clear that if c lea ring
is en countered, a capac itor

• •

•

I wo uld like to bring up.
There are some vo ltage
points ca lled E3 , 4, and 5.
These are used to connect
either an externa l 5 V dc
supply o r approximately 7
V de to the on-boa rd
re gulator, or to st rap the
on-board supply to the cir­
cuit. This is not clear in the
instruc t ion, and one can
look at the diagram to

.l l

•

\
l am
I" G

step will improve my typ­
ing, but it looks better.

Next, I moved to the
chassi s that wou ld house
the video terminal boa rd. I
in st all e d a 1 2.5 V ac
tran sformer and a s-Ohm
resistor to supply approx­
imate ly 8 V ac to the on­
board su pply. The 5CT-100
has a 5 V dc regulated one­
Amp power supply on
board, and this is enough
to power the video board
and the keyboa rd . How­
ever, if you r keyboard re­
quires -1 2 V de, you will
need to add a -12 V dc sup­
ply. I must poin t out th at
the parts are no t cr it ica l
and most ca n be obtained
from the average junk box.

The next move was to
tiptoe upstai rs and kidnap
my daughter's 12" TV fo r
modification to a video
monitor. This TV video
moni tor was used on a
tim e-sh are basi s until
Christmas when we pu r­
chased another one for her.
I used the guideli nes from
the TVT Cookbook to
modify the TV. My only
catch was that the TV
tu rned out to be a hot
chassis set. This prob lem
was solved by using two
old TV transformers a nd ty­
ing the ir 6.3 lead s together
to make an "e l cheapo"
isolation transformer.

At last the UP5 package
arrived, and it was time for
the task of tying all the
components toge ther. First.
you should read a ll the in­
st ructio ns; then the same
instru cti on s should be read
aga in and again . I know the
first thing one usuall y does
is to cast aside the instruc­
tions a nd proceed full
speed ahead. This may be
okay for some people. but
not me. As 1 have sa id
before, I often do things
the hard way.

Now that the instruc­
t ions seemed clear, I made
all the connect ions that
wou ld be re qu ir e d . I
planned for the futu re and
made the provisions fo r
RS-232 and a 60 rnA loop.
There is one point here that

133



keyboard for upper case
only and the Baudot func-

and discussed this situa- I next turned on the rig , Bob Farrier for all their
tion with John McCrady ,_ ca lled co. and had mv firvt il<;<;i<;tilnrp
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Fig. 2. PC board. Fig. 3. Component layout (foil side view). Strap ground
wire with 24 gauge.

connector or to the
readout, if desired . There is
a total of 16 wires used, so
a 15-pin connector can be
used if the ground wire

to easily mount the board
and readouts inside with
room to spare.

I hope this article will be
of help to the many hams

turn on the inside light of
the vehicle. I hope that no
one thinks that I stole their
idea; it was not intended, I

mention: You can also use
an externalS-volt regulator
instead of the 5 volts from
the radio; however, in my. . .
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Motorola HEP 170 ., . . , .
Ma ll ory 2.5AJ1000 PIV Epoxy Diode,
Aetovox 1QOOPFI5QOV Feed thru
GE61 46818950 .. , ... , .. " ...
tecnmcat books: AMECO. ARRL. Sams . TAB. Rider.

Radio pub. canccca . Cowan. many others,
NEW BELDEN 9405 (2#16) (6# 18) 8 wi re Rotor Cable,

heavy duty lor long runs . $0.26111 .
8448. Std. g-wire Rotor . . . . $0.16111.
9888. double shie ld RG8 Foam $0.39/1t.
8214. RG8 Foam . $0.25/11.
8237. RG·8 . . .. , . $0.21/1t.
8267. RG·213 ., .. , .. $0.25/11.
Amphonol Silver Plate PL259 . . , , .. , . . . . $0.59
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.. JINGLE BELL SPECIALS

The 'Tonna ' You 've been
hearing about

SWR 1.2:1
Wt . 4.4 kg .
Horiz.lVert.

2x16"( -3dB)
2x17°( -3dB)

$79.95
9 Element 144·146 $39.95
4 Element 144·146 $32.95

THIS MONTH'S SPECIAL
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The Most Exciting
Shortwave Receiver

Since the HRO!

$655.00

(Ca ll for Quotes)

TWO METER AMATEUR BAND 146·148MHz

NEW! EXCITINGI BREAKTHROUGHI
YAESU FRG·7000
Shortwave Receiver

• NO GROUND PLANE REQUIRED

• USE FIXED. 1II0BILE. OR PORTABLE

• !>dB GAIN OVEA ISOTAOPIC IN 1II0 ST 1II0BILE
APPLICATION S

• OVERALL LENGTH' LESS THAN 54 INCHES

• COLLAPSIBLE TO 22 INCHES MAY BE PACKED IN SUIT
CASE FOA THOSE OUTOF·TOWN TRIPS

• STEEL WHIP AND ADAPTER INCLUDED FOR MOBILE AND
FIXED APPLICATIONS

• VSWR LESS THAN 1.21

PRICE $39.95 UPS P"p.ld

220 MHz - $37.95 450 MHz - $37.95

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME

TERMS, All pl<ces FOB HouSlOn. Prices subleCI 10 change wilhout nOl ice.
All itemS Guaranteed Some ilems subjecl to prior Sale. Seno lellerhead lor
Amateu' oeare-s pllce hSl Texas resioenls aoo 6 '10 ta. Please add
postage est.mate,

ANTENNAS
Mode' OJA·146

W5GJ. W5MBB. K5AAD. N5JJ, W5IMJ. AG5K. W05EDE. K5ZD. WD5ABR,
WA5TGU. W05BDX, WB5AYF, K5RC, K58G8

Have A N,ce Day'
DLA.

MADISON
ELECTRONICS SUPPLY, INC.

1508·8 McKINNEY HOUSTON, TEXAS 77002
7131658-0268 Nltes 7131497·5683
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High Seas Adventure
Ham Style

-part III

Pho tos by Ju les Wenglare W6YO

James E. Seidel WA 6FEJ
1066 N, Westside 51.
Porterviue CA 932j7

UC ommerCial broad-
cas t stations and 40

meter harmonics literally
dominated the 20 meter
band. No stateside signals
were heard fo r seve ral
days. Ve ry littl e was hea rd
from anywhere."

Tha t wa s t he comment
Ju les Weng la re W6YO
made about his amateur
rad io activities in the South
China Sea during his 10-.
month around-the-world
c ruise . He had set sail from
Freeport in t he Bahamas
five months ear lie r aboard
the Yankee Trader. In a few
days the ship would stop at
still another exotic port:
Singapore.

The Trader docked in
Singaporean July18,1977.
" The re were count less
numbers of ships in t he
bay," said Jules, " making it
ve ry diff icu lt to get dock
space . The c ity look ed very
be autiful from the wate r­
fron t."

Afte r customs clear­
ance, the passengers were
allowed to go ashore. Jules
contacted Doctor Charan
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9V1 NR at his dispensa ry,
a nd la te r went to his home .
Wh ile t here, he ha d a
chance to ge t on the a ir for
some ham contacts .

After an eyeba ll QSO
with another ham, Bud
9V101, Jules pu rchased a
ticket at the ai rport and
flew to Bangkok, Thai land,
whe re h e me t Bil l
HS1 AGU, and a former co­
worker from Del an o, Dean
Barte le t.

Du ring the weekend in
Bangkok, Ju les went to t he
coast. He said he saw many
" w a te r scooters" being
used . They are a ve ry
po pul a r spo rt here a nd
so methi n g one jus t
wo uldn' t think peop le on
the other side of the world
wou ld be do ing. And th e
traffic in Bangkok? " It was
bedlam," Jules mentioned,
" w it h motor scooters ,
bikes, rickshaws, taxis, and
wagons everywhere."

O n Sunday, lules con­
tac ted Die te r HS1 AlG, an
e lect ro n ics p rofesso r a t
Bangkok Uni versity . At
Dieter's apar tmen t, they
go t o n t he a ir for some
good OX. O ne nice chat
was with Bill W7PHO, a
well -known ham in the DX­
world from Seattle.

While Ju les was here , he
learned that there is no of­
fic ia l lice nsing in Thail and .
A person inte res ted in
becoming a ha m must jo in
a radio cl ub and then be
issued a call through the
club. Kam HS1WR runs the
show.

Afte r a f ive -d ay en­
joyable stay in Bangkok,
Jules took a two-hou r fligh t
back to Singapore. Upon
arriva l, he learned that the
ship's stay had been ex­
tended a few more days in
port . This gave him a
cha nce to do a little more
visit ing.

Bud 9V101 and his wife,
Ja n, hosted Jule s for dinner
o ne night. Ian , whom lules
comp limented about being
a n exce llent cook, would
like to o pen a Chinese
re s t a uran t in southe rn
California after Bud re tires.
From the way Jules praised
he r cooking, especially the
chicken wings in a special
sa u c e, I' m s u re he r
re st aurant wo uld be a
great success.

Bud li ves in a zc-storv
apa rtment build ing and his
beam is about 280 fee t
above ground . This sure
makes for good DXing.
Jules got some ai r time and

agai n ta lked to John W6UZ
back in Del an o . He sai d th e
ox was very good.

Iules we nt to the post of­
fice and had this to say:
" M a il in g lette rs in
Singapore was a chore. You
always had to wait in a
long line. Boy, they weigh­
ed every le tter, wrote down
the pr ice , and then gave
yo u a stam p se pa rate ly fo r
eve ry ca rd or letter. On
postcards, you had to stick
o n a n a ir ma il sticke r.
Bothe the stickers and
postage stamps had very
little glue on them. You'd
stick 'em down and they'd
come off . They had glue
bottles a ll over and you'd
ge t glue a lld ove r you r
fingers, a nd, o h, wh at a
mess,"

When the Trader was in
Tah iti. the shi p's rad a r
went out, and the rep lace­
ment part caught up with
the ship in Singapore. Iules
ass isted in its insta lla t ion.
It a rrived a t the proper
t ime.

When leaving Singa po re
and sailing t hro ugh the
st ra its, two ex t ra c rew
members had to serve as
lookouts o n the b ridge
because the re were so
ma ny other ships coming



What you see is almost aft of the town of Dzaoudzi,
Ma yotte, French Comoros. It was here in a little B-room
hotel where Jules operated with the call of FH0YO.

and going. Ha lf of them
did n't have lights . " It was a
nightm are ," Jul e s said.
" We were thankful that the
radar was worki ng agai n."

As the Trad er sai led
towa rd Pena ng, Jules said
the ox was good o nly in
the evening. Whe n the ship
got c loser to Penang, he
made contact with Mal
9M2MW and tried to ad­
vise h im tha t the ship
would be in port in the
morni ng. The signals were
too weak , b u t Harr y
K6MOO heard both o f
the m very c learly, and in­
stead of a 100-mile direct
contact. a rou nd-t rip rel ay
of over 15,000 miles was
made.

Afte r t he Tra d er a n­
c ho re d a t Pen an g on
August 3, Jules wen t to the
post office. While he was
standing in line with some
of the other passengers,
this fellow came in and
asked anothe r Ame rican if
he knew Jules. Well , Jules
was standi ng only a few
feet away. It was Esbee
9M2FK, whom he had
worked earlier when at sea.
They left the post o ff ice
and ca lled Mal 9M2MW,
who met them; later, a ll
three went back to the
ship. They got o n 40 meters
and worked several of the
local hams who were o n a
net.

O ne of the tri ps Jules
took here was up the side
of Penang Mountai n. As
one of the cable cars goes
up, another one comes
down. They both use the
same single tracks. About
m id wa y up. the t rac ks
divide into passing tracks.
(There had be tter be no
mistakes bere.) From the
top, Jules could see the
two bright lights aboa rd
the Yankee Tra der, some
five mil es away in the
st ra its.

Mal 9M2MW and his
wife. Patricia, a lso hosted
Jules one night fo r dinner.
Mal is inte rested in
t etetvoe t a nd ha s
severa l pi e ce s o f RTT Y

equipment, some of which
is home brew . While he was
here, he met Chong 9M2OJ
a nd Ta n 9M2 OW.

Jules, a long with some
othe r hams. hel ped in tak­
ing down Mal 's mast and
t ri-band antenna . The
weather and corrosion had
attacked the connections
and the swr was gett ing
hig h. He sa id it was a
miracle that t hey got it
down in one piece, due to
the small area in the
backyard .

While he re in Penang,
Jul es visited the home of
Eshee 9M2FK, who works
fo r the port au thority. His
rad io shack, located in the
back of his home, is a very
neat layo ut . In his portfol io
of awa rds and certificates,
Jul es found a n award from
the Northern California ox
Club.

The time had finally ar­
rived fo r Jules to leave
Penang. Withi n a few ho urs
after setti ng sa il for Co lom­
bo, he contacted a ham at
Clark Air Force Base in the
Philippines. He received
the satellite weather report
for the area which showed
pre tty good weathe r. later,
he got into Reunion Isl and
(F R7) for an un usual con­
ta ct. and then severa l U.S.
stations. He also talked to
John 457JO, the manager
of the voice of America
radio stat ion in Sri l an ka.

For the next few days,
Jules filled severa l pages of
his lo gboo k worki ng sta­
tions all over the world . He
said he even had a perfect
contact with a n Ame rican
at the embassy in Brasili a,
Brazil. He also c hecked in­
to the SEANET (South Ea st
Asia Net). which, at the
time, was being run by Carl
S79R, in the Seychelles.
Also, o ne evening, Jules
wor ked about seven 457s; a
co uple of the m were at the
home of John 457JO.

On August 13, the Trader
pulled into Colombo, Sri
lanka (formally Ceylon),
afte r sa ili ng five days from
Mala ysi a . Mo st of the

passengers set out for
various pa rts of the coun­
try, but Jules had persona l
guides waiting for him at
t he dock . It was John
457JO a nd Shanti 4S7W P,
a radio operator aboa rd a
tanker out of Colombo.

Since Jules was to be the
ho use guest of John 457J O
for the duration of hi s stay
here. that's where he went.
Jules and John had first
worked each other when
John was in liberia back in
1965. This was the first
time they had ever met in
person a nd th ey had plenty
to t alk a bo ut , ha v in g
mutua l friends in the YOA.

John had invited many
of the hams over to his
home to meet Ju les. About
6:00 pm , they began to ar­
rive. Jul es met th e follow­
in g : Fern and o 4 S7B C;
Senevi 4S7SW, whom Jules
had worked in the past
years and on the way over;
Vasanth 457YG ; Ernest
457EA; Gu ru 4S7PG; and
Padd y 457PB.

The follow ing a re ex­
ce rpts from a tape record­
ing made in John's home
on August 14, 1977, of
some of the hams who
we re vis iting with Jules.
This firs t one, Jules sa id, is
Paddy 457PB.

" Right now we're here
with 457 hams, and Jules
W6YO is with us . He wants
me to say a few words to
sta rt with. May I say a ve ry

good evening to all the
gang in the Northern and
Sou the rn Ca lifo rn ia OX
Clubs, and I wish I we re
with you as 1 was some
time back, ten yea rs ago ­
in fact, 1967. Wish you a ll
the best in good propaga­
tion fo r the next umpteen
yea rs. Bye-bye ."

"Good eve n ing, my
brother ham s in Ca lifo rnia.
This is Ernest 457EA with
Jules and my brother hams
here at4S7JO's shack. I will
say '(co uld n' t catch the
phrase)' to you all. Which
is, in o ur own lingo, 'May
your life be lo ng: That is
how we say it. It's very nice
meeting Jules and I have
had the pleasure of
mee ti ng ma ny W6s o n
Charlie Willie . I look fo r­
ward to meeting you once
again , especia lly my frie nd
Jules, when he goes back
home. Bye for now. 73: '

" He llo boys, this is 457
Baker Charlie speaking. I
was very ha ppy to wo rk my
good fr iend Jules some
days ago. He's my own age.
I'm very happy to know
that (laughter). Our rigs, as
you know, are mostly
ho me brew and mine is
also a home-brew one. I've
be en ge tt ing quit e a
num be r of stat ions with
re all y good signal st rength .
Wish you all the best till we
possibly meet you on the
band aga in. Cbeerio."

(4575Wj " He ll o , my
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frien ds in t he Un it ed
States. I've been having a
nice time with Jules over
here. The re are altogether
about seven hams here;
we' re all having a nice
time. Tha t's about all from
here . I'll pass th is over to
my good friend, Victor
George."

"Good evening, frien ds,
this is 457 Victo r Geo rge
and we a re having a ve ry
fine ti me with o ld man
Jules here. I would hope to
meet many of the boys on
the air very soon. 73 and
wishing you an eyeball
from Sri lanka. 4S7VG ,
off ."

A couple of days later,
Jul es was invited to the
home of Shanti 4S7WP for
a fou r- o r five-course di n­
ner that Jules sa id was ve ry
delightf ul.

Shant! showed Ju les a
VP9BM QS l card dated
1955. VP9BM is a former
call held by Ju les when he
was living in Bermuda. " I
guess Shanti was my first
4S7," Jules mentioned,
" and I was his first VP9. It
was great to see the card."
He a lso had cards from
Don W6 BVM and l eon
W6BY H from De la no,
Jules's home town. O n top
o f th at was a De la no
Amateu r Radio Club cer­
tificate, #45, d a ted 23 of
July, 1955, fo r working five
of the cl ub members.

One day , at John 's
home, Jules met Soma
4S7Yl and her OM, Wick
4S7WA. They talked about
OX and she presented Ju les
with an eyeball QS l card
and a kiss o n the cheek .
Ju les had also worked her
whe n she was 6Q6AC in the
Rep ublic of Mal d ives .

Befo re Jules left Colom­
bo, John took him out of
town about 20 m iles to the
Voice of America transmit­
ter site, one of several
located in different coun­
tries around the world .
Since Jules had only
recently re t ired from the
VOA in De lano, th is was
a lmost li ke bei ng at home.

All vis its to the va rious
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countries and isla nd s must,
soo ner o r la te r, come to an
end . Many hams were met
on Sri lanka, and the
memories will always be
pleasant.

After the Trader set sa il
fo r the Maldives, Jules got
on the air and worked
some good ox. Contacts
were made with KZ5KN,
Cana l Zo ne, and VP2MH,
Montserrat. Another good
QSO was hel d with Bill
W7P HO, and later with
Father Moran 9N1MM, in
Nepal.

The Trader dropped an­
chor at 5:15 pm on Thurs­
day, August 25, about a
half mi le off shore at Male,
Maldives, an island group
off the tip of Ind ia , and on­
ly a few deg rees north of
t he equator.

O ne of the first things
Jules did was to check
about operat ing amateu r
rad io from the island. A
customs official told him
that no rad io t ransmissions
of any type were allowed
from the island or from a
ship in the harbor. It was
stric t ly p rohibited . Jules
was very disappointed .

With o nly 46 hours here,
one might as we ll en joy it,
so Jule s did a littl e shop­
ping and sight-seei ng. He
a lso di d some m o re
snorkeling. He said the fish
were very beautiful, and
even got to touch some of
them. The water was so
clear one could see a hun­
dred feet away.

On the last day in port,
Jules went to the Te lecom­
munications Department
to se e w hat t he re ­
q uirements we re to ge t pe r­
mission to o pe rate here.
Ju les was "shocked" when
Mo hamed Is mail Man iku,
Di recto r of Tel e c om ­
munications, gave him per­
mission to operate in the
Maldives . Jules asked
Maniku if he would like to
become a ham. He said
yes. Jules said he wou ld do
everything possible to he lp
him become an amateur
rad io operato r.

Ju les as ked if other ha ms

cou ld operate from the
is land and was told that
they could. There are no
customs or great for­
malities necessary.

Jules could have re ­
ceived an 6Q call, but with
on ly a few hours remaining
before the ship left the
islan d, there wasn 't time to
wait, so he was give n per­
mi ssi on t o o perate a s
W6YO/8Q. He worked a ll
co n ti ne nts w it hin two
ho urs after retu rn ing to the
ship and getting on the air.
He would have liked more
air time, but the ship was
about to sail.

For the March, '77, issue
of 73 Magazine, I wrote the
article " Pitca irn Is land-an
inside loo k at VR6TC " I
mai led a copy to Ju les and
he re ce ived it in Tah iti.
Bef or e le a vin g t h e
Maldives, he gave t hat
copy to Mani ku. I'm sure
he read it from cover to
cover .

The ship left at 4:00 pm
and Jules worked a lot of
stations en route to the
Seychelles. He worked a
PY, 9Y4, VK, and many
Europeans, as well as many
stateside co ntacts.

In issue #8 of t he Trader
Tales new sl etter , Jul e s
wrote: "Good o le Uncle
Sam is at our service. Here
aro und the Ind ian Ocean,
GI 'ha ms' at Clark Air Force
Base and the Subic Bay
U.S. Navy base, both the
Philipp ines, and with the
U.S. Navy at Diego Garcia
in the Chagos Archipelago,
pass on to me the la test
weather data fo r req uested
a reas , gathe red from
weathe r sate llites . In the
Paci fi c , t he Honolulu and
Gua m satellite se rvice was
even 'phone-pa tc hed' to
me d irectl y from, and to,
the weather p lotting sta­
tion.

" In the Indian Ocean,
this service was provided
th rough the generosity of
o ne particular amateur
rad io station, WA4RQKI
VQ9 . Jim, t he operator
th ere , has bee n mo st
hel pful; t his is, I believe,

because we are 'Ya nks.'
"Ano ther great se rvice

we have all around the
world , and part icularly
here in the Indian Ocean, is
the SEANET, which stands
for South East Asia Net,
with pa rticipating amateur
rad io operators surround­
ing the 1nd ian Ocean, and a
'ne t control ' station which
supe rv ises a l l 'ham s '
checking in, to offer any
possib le a ssistance over
t he air or t o rel ay
telephone calls. This net
cont ro l station is being
handled by a mo st o ut­
stand ing a nd capa ble per­
so n by the name of Carl
Reder S79R, who makes his
home in Vi ctor ia on Mahe
Island , Seyc he ll es (our next
port of ca ll). Ca rl can in­
st ant ly re me mbe r the 'ha n­
d le' of anyone he has con­
tac ted before, and there
are several dozen stat ions
who c heck in every eve-

. ..nmg.
Six day s o f sailing

brought the Trader to Vic­
toria, Seychelles. Jules met
Carl and spe nt a great deal
of time with him going to
va r io us p laces on the
island . They visited a
re ligious high-power short­
wave bro a dc a st stat ion
and Jules stated that the
300-foot towers and anten­
nas were all out in the
water - a very unusual
se tup. Jules even had the
o ppo rtu nity to watch so me
speed bo at and yacht races .
An unusual treat for an
area such as thi s.

Time never stands st ill,
so the time had come to
depart from yet another
is land . After getti ng to sea,
Jules mad e con tact with
Jim WA4RQKNQ9 and
received the weather
repo rt for their trip to
Mombasa, Kenya . He a lso
made contact with Ted
5Z40T, in Nairobi , whom
he hoped to vis it upon ar­
rival. He talked to Ray
5Z4PR, al so in Nairobi , a nd
was invited to stay at his
place for a visit. He even
gave Ju les two phone
num bers to ca ll when the



This is Cape Agulhas, sou thernmost tip o f Africa . The
unusual feature is in the whitecap water seen between the
rocks. It is the dividing point for the Indian Ocean on the
left and the A tlan tic Ocean on the r ight. ..

ship docked. Another con­
tac t was with a Cape Town
ham whom he will meet
when the Trader arrives in
South Africa.

Once ev ery 24 hours
while at sea during thi s
aro und-the-world c ruise,
Jules had to take the wheel
(he lm) fo r two hours. One
morning while do ing so, he
said, " We cou ld hear birds
c hi rp ing a wa y. I wa s
wondering, gosh, we're 500
mile s away from land and a
bird's here?" later that
mo rning, someone saw a
bird up in Jules's a ntenna.
All of a sudden it dropped
and fe ll into the ocean
alongside the ship. No one
cou ld understand what had
h a pp en ed until t he y
looked up aga in and saw
one of the bird's wings
stuck in the antenna . Jules
said, " It must have gotten
wedged in one of the cor­
ne rs of t he wire a nd
fibe rglas s out rigge r su p­
porting the antennas."

No matter where you
might be in this worl d,
there is always time for be­
ing a volunteer instructor
for Novice class students.
The Yankee Trader on the
high seas is no exception.
Jules sta rted a Novice code
class with three students,
and every afternoon at 3
o 'clock he gave t hree­
quarters of an hour of code
p ractice . All of his
students, at this stage of
the t rip, we re ve ry e n­
thu sed abo ut getting an
amateur rad io operator's
license. Jules sa id they
were doi ng pretty well.

When the Trader a rrived
at Mombasa, Kenya, many
of the passengers headed
for the inte rior to visit
some of th e preserves and
parks. Jules head ed inland ,
also.

When he took the bus to
Nairobi, he had hopes of
seeing 19,34G-foot Mount
Kilimanja ro in Tan zan ia,
nea r th e b ord er o f
Kenya. Unfortunately, the
weather didn't cooperate;
it was overcast. The trip,
some 300 mile s, was on a

na rrow bumpy road . The
dust was terrible . Jules ex­
pected to see nu merous
wild anima ls, but only a
few were actua lly seen.

Wh en he a rr ive d in
Nai ro bi he ca lled Ron
5Z4RG, a nd late r they met.
Ron took Ju les out to thei r
coffee plantation where he
meet Philomena 5Z4PG,
Ron's XY L. He got some ai r
tim e and had a long QSO
with a close friend, Frank
W6 KP C, on 1 5 me ters .
Ju le s said, " He had a very
good signa l. but no other 6s
were heard." He enjoyed a
hot bath and delightful din­
ner Phil had prepared.

Th e ne xt day , in
downtown Na irobi, Jules
met Ted 5Z40T, a nd th ey
had a very nice c hat. While
here in town, he said he
wa lked so much just sight­
seeing that his feet
be came sore and swollen.
He a lso took a fou r- to five­
hour tour of a wild game
preserve 20 mil es from
town. He left tha t night for
the return trip to Mombasa
and it ra ined most of the
way back.

Ju les had pu rchased an
antique brass washbas in
(he ca lled it a sp ittoon) as a
so uvenir and was carrying
it when the foll owing oc­
curred about a block from
the gate to the docks:

"A fellow came up from
behind me and grabbed for
my wristwatch. With both
ha nds, he pu ll ed down, but
I d idn' t have a n expa nd ing
band a nd it wou ldn't come
loose. I gripped it and held
on when it slipped to my
hand. He pulled me over
and I fell to the road. tore
my trouse rs, a nd got a
brui se on my knee. It
sc ratc hed my wrist, too,
from the sha rp wristba nd. I
swung at him with the spit­
toon, but I missed him. I'd
liked to have dented his
he ad with it. He ran ac ross
the street. Luckily, I got
away without getti ng
be aten up or having my
wall et o r came ra sto len."

Ju les reported the inc i­
de nt, but that's about a ll

t hat could be done. It was
quite an experience, ex­
pecially when you' re about
to leave the country and
head fo r another port .

Two da ys ou t of Mom­
basa, the passengers were
treated to what you might
ca ll " p o rp o is e s o n
parade." It was a spec­
tacular display of por­
poises, most ly in front of
the ship. There we re hun­
dreds of th em leap ing in
a nd out of the water in
their acro bat ic swimming
and playful jumps.

Since the Trader a rrived
at Mutsamudu, Anjouan
Island, Independent Com­
oros, in the evening, Jules
decided to stay on board .
The following day he took
a bus tour of the islan d and
saw ma ny of the plants
from whic h perfume is
made. He even took a tou r
of a perfume factory where
flowers a re processed and
a liquid is extracted from
them . From thi s liquid, a
perfume is made. " The
tour," Jul es sa id, "was
qu ite e n joyable." That
evening the ship set sa il fo r
an ove r night tr ip to
Mayotte Is la nd , Frenc h
Isle s de Comoros.

W he n Jul e s wa s in
Miami, he had asked the
captai n about sto pping at
the Comoros since it wasn't

a scheduled stop. The cap­
tain said he was agreeable
and wou ld like to. In issue
#9 of the Trader Tales , Jules
wrote a nothe r sho rt p iece
tit led , " Pe rfume Islan ds At­
tract Ham Operator."

" The Co moro Isl a nd s
were fi rst called the Per­
fume Islands, for they at­
t racted perfume me r­
chants to buy the strong­
scen ted oil extracted from
th e vl a ng-vl a ng t ree
fl owers.

" Today, the islands have
another att ract ion to the
ha ms around the world: a
rare island country. This in­
spired me to operate my
radio equipment ashore in
a sma ll ho tel overlooki ng
th e bay at Dz aoud zi ,
Mayotte . On Septembe r 26
and 27, in the wee ho urs of
mo rning, during fai r condi­
tions, in less than five
hou rs, I made 318 contacts,
mostly with states ide sta­
t ions . Many thanks from
mysel f, and I'm sure from
the lucky ones who made a
QSO, to Yvon Segu ineay
for issuing me the license
and ca ll FH0YO, AI Fox, an
American visiting Mayo tte
who helped in the opera­
tion, and especia lly Cap­
tain Paul Maskell , skipper
of the Yankee Trader , for
stopping here."

l ong before the Trader
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Mac ZSlLK and Jules W6YO beside the Ya nkee Trader, docked in Cape Town, South
Africa. Mac is one of many hams Jules met while here in this very beautiful country.

arrived at Mayotte, Jules
had contacted AI
VP2l0X/MMl by rad io and
ta lked to him about getting
a license to operate f rom
the is land . When the ship
docked , AI was there to
meet him. He had received
the ca l l o f FH0FX fo r
him self and FH0YO for
Jules. They were all set for
an amateur radio Dxpedi­
tion .

After a stop to see AI's
yacht and meet his XYL,
Eva, they headed for the
onl y local hotel (8-room)
and sta rted getti ng things
re ady tor the spec ial opera­
tion . They obtained a lad­
der to get up on the roof
and dipoles for both 15 and
20 meters were insta lled .
The low ends were tied to a
rock down on the beach.
Everything was set up ou t
on t he ba lcony.

The fi rst QSO on 20 SSB
at 1200 UTC (3:00 PM local
time) as FH0YO, Mayotte.
Co m oro Is l a nd s, was
W3NX, 5 x 7 both ways,
foll ow ed by YB0AA U,
W3lMA, an d then W3KT.
The fi rst hour produced
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nearl y 60 QSO s. Jules sa id
he worked into Centra l
America very well. but on­
ly picked up one stat io n in
Aust ralia . It was Merv
VK4MW, whom he had met
several months earlier dur­
ing a visit to tha t co unt ry.
Mos t of the QS Os as
FH0YO were on 20 meters;
a tota l of 226 contacts
were made.

Operation on 15 meters
was with the call of FH0FX.
There we re 90 contacts
made here before the band
fold ed . Jules stated th at
most of the stateside con­
tacts were from the 3rd,
4th, and 5th districts . He
missed "Wo rked All Con­
tinents" by o ne: the one
closest to his location ­
So ut h Africa.

" 1 was working split,
tran sm itt ing with an H-1 01
dow n o n 14.1 95 and t uning
with the Atlas around 200
to 220 . late r in the
evening: ' Jule s stated, " I
was tuning above 275, sti ll
transmitting o n 195.

" I even worked a stat ion
runnin g 1 Watt; W60K go t
me to stand by fo r him. The

•

stat ion was W61le. 1t was
some t hi ng. He was 3 x 2.

" Most of t he reports we
weregivingwere5 x 7. We
rece ived some 20 over S9
reports, with 20 mete rs be­
ing mu ch better in signa l
reports than 15."

I personally do n' t know
if any othe r hams have
go ne to Mayotte and
operated , but from the ap­
pea rance and success of
what Jules did, t his sounds
li ke an excellent spot for
an exte nded DXped it ion.
The Trader was here for
less th an 24 hours and they
did pretty well with what
time was available, thanks
to Yvon FH6CY, Director of
Telecommu nicat ions, who
was re sponsible fo r issuing
the ca lls.

After leav ing the island,
the Trader sai led toward
the Juan de Nova Island
group in the Mozambique
Channel. From there. they
tu rned and headed for
Tulea r, Madagascar. When
the ship arrived, Jules went
into town but didn' t do too
mu ch. The next day, of­
ficials re str icted everyone

to t he ship, so the fo ll ow­
ing day they shoved off for
Cape Town, Sou th Africa .

At this poi nt in the trip,
Jules mentioned th at the
three Novice students he
had were d oin g pret ty
well- about 5 wpm o n the
code. They would be ready
fo r their tests by the time
the Trader reached South
America.

The ba nds we re ve ry
good here at sea. He had a
QSO with Bill ZS H R,
whom he had contacted on
o t he r occas ions . Jules
p lanned on visiting Bill
when the ship arrived in
Cape Town.

Anot her contac t was
with a ham at 37,000 feet.
1t was Fred W7UKG/AM3
aboard a 747 en rou te fro m
Seattle to Tokyo. He was
somewhere between Alas­
ka and Siberia. It was a
good, long QSO.

"Oh. it was a beautiful
sight, " Jules said, " co ming
in to see Table Top Moun­
tai n, lion's Head, Signal
Hill, and the terrific skyline
of Cape Town. The large
buildings co uld be seen for
miles and miles. It is just a
t remendou s-looking c ity .
The harbor rem inds you of
Rio de Jan eiro; kind of a
round horseshoe bay. Fan­
tastic! There were doze ns
of cranes about 200 feet
high, and large tanker
ships. You couldn't count
them all. It was nice to get
in."

It was Sunday morning,
Octobe r 9, whe n the Trader
moved up to a pier near the
yac ht club in Cape Town.
" Be li eve it o r not," Jules
sa id, " o n the dock was Bill
ZS1ER. He was t he first o ne
to shake hands with me
befo re we even had the
ga ngpla nk down."

Bil l, a long with his XYl
and two boys, too k Jules
down the coast to the Cape
of Good Hope and Cape
Agul has, southernmost tip
of Africa, for a nice view of
the country. They had a
really ni ce d ay a nd even
d rove to a hi ll and saw all
the night lights of Cape



Town. On anothe r day, Bill
and his family took Jules
up the coas t fo r an all-day
trip where he met Mac
ZS1lK and family. Jules
stayed at Mac's ho me and
they go t in a litt le air time.
Mac is q uite active on 2
meters as we ll as t he HF
bands.

Jules sa id Mac has a li t­
tle two-year-old son, Ja mie,
who reall y took to him. He
sa id, "We real ly made
friends- t he cutest li tt le
fe llow you ever wanted to
see. "

Mac took Jules to the
yacht club, where a lot of
peop le a sked h im a
nu mber of questions since
he was from the U.S. While
they we re the re, "The firs t
leg of the around-the-wo rld
yacht race from England
ca me in ," Jul e s com ­
mented. " The re were some
beautifu l yachts ."

Ju les a lso met Di c k
W60Z, the rad io o perato r
off a large freigh ter from

New O rleans. late r, Jules
took him aboard the Trader
for a vis it. They even had
bre ak fast aboard Dick's
ship o ne morning.

Another ham Jules met
was Danie ZS1X. He went
to his home which was
rig ht on the beach. A very
pic t u res que lo c a ti on .
Danie does a lot of ex­
per imenti ng wit h ha m
equi pment. His XYl was
about to get her ha m
license.

The word apparently got
out about Ju les being in
Cape Town, and a lot of
operato rs wa nted to meet
h im persona lly . " I met
qu ite a few ha ms. They
a lways seemed to be com­
ing around. There was,"
Jul es commented , " a con­
t inuous stream of the m."

Ju les was impressed with
the modern buil dings in t he
city . He mentioned that
t hey have mode rn free­
ways a nd overpasses. The
tra in stat ion is as beau t ifu l

and more mode rn tha n
Jule s had seen in the states.
This is a ve ry progressive
city. The people were ve ry
polite and courteous. The
shops had a very good
select ion of souven irs.
Jules even had aT-bone
steak at the Town House,
the first since leaving the
states back in Februa ry.
The d inner was a littl e over
$4.00.

" The hams he re were
sure nice," Jules said, " pa r­
t icu larly Mac ZS1lK and
Bill ZSHR." Ma c came to
see Jules off at 11 o'clock
o n October 21. They had
some coffee o ut on t he
dec k whi le ha ving thei r
fi nal eyeba ll QSO. Mac
was one of the last to leave
the Trader before she set
sai l fo r St. He lena.

It was some 1,700 miles
to Ja mestown, St. Hele na,
from Cape Town, Sou th
Africa . Before t he Trader
arrived, she ha d sailed
some 25,1 43 miles in t his

10-m ont h around -th e ­
wo rld cruise . For Jules
wenglare W6YO, it would
be a not he r advent ure in
yet a not he r count ry. It
wo uld a lso be a location
for another DXpedi tion for
Jules as ZD7YO.

In t hree parts, I have
covered e ight month s of
t rave l with Jules aboard
the Yankee Trader o n the
high seas and the ports of
ca ll vis ited . In pa rt IV, the
Trader will sa il another
5000 mile s a nd sto p a t
another dozen locations.
Jules will meet a nd par­
ticipate with other hams in
ce lebra t ing 40 yea rs as a
ha m fo r Vic PY7 AN in
Recife, Brazil.

O n the island of Ca r­
ri acou. Jule s eats part of a n
ap p le . W it h i n a f ew
minute s his mouth and
th roat began to burn . He
later learns tha t it was
poisonous. In fac t, the tox­
ic app le has been fatal to
small child ren. •

INew Products

The new 8046 es-otn CMOS IC from Curtis.
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Variable exten ded spacing
bet ween let t ers an d lett er
groups is also provided for slow
speed study (characters at 13
wpm, words at 6 wpm, fo r ex-

aoaa-based keyer to provide
comp lete ly ra ndo m Morse
charac te rs for speed improve­
ment practice from 6 to 50
wpm. Output is ei ther alphabet­
only (Novice practice) o r
alphanumeric wi th ounctue­
non. A ty pical sequence might
look l ike this: "0, TSA LVT·
BEVYL ZlA EE 73D."

• •• • • ••
•• ••• .. • •
• •
•
- - ,

-- el ----
- --- --- -

SINGLE rc SPEAKS
RANDOM MORSE

Usi ng t he new Curtis 8046
28-pin CMOS asu (Quite Large
Scale Integrat ion) IC, you can
construct a random Mo rse
code practice generator with
features similar to t he popular
tK-440A tnstructokeyer.

The 8047 requ ires one exter­
nal 256 x 4 ROM (Read Only
Memory) and an 8043- o r

73, Katonah NY 10536. Reader
Service number Q6.

Morgan W. Godwin W4WFl
Peterborough NH

for smooth operat ion and good
looks . Personal izing each pad­
die with the operator'S call is a
nice, attractive touch.

The OUIK·KEY is connected
the same as other paddles and
works with any kever, including
iambic ones. If you've been us­
ing a bug or conventional keye r
paddle, you may find that it
takes a whi le to get used to us­
ing the QUIK·KEY because of
the vertical movement of the
keying levers. Once you do
make the transition , though ,
yo u 'll undoubtedly be i m­
pressed by its operation. And if
you go directly from using a
straight key to the OUIK-KEY,
chances are you'll wonder why
you didn't switch sooner. Ten­
sion and finger spacing are ad­
justable.

Of course , some operat ing
surfaces will provide better
adhesi on t han others, but in us­
ing the OUIK-KEY on a variety
of surfaces it was always much
more stable than either of my
conventional keyer paddles,
mostly by the proverbial coun­
try mile.

The OUIK·KEY may be
ordered direct for $39.95 plus
$2 postage. QUlK·KEY, PO Box

from PiI.Qe 23

side-by-side on a small , 2-1/8" x
5" x 1·118" base of satin chrome
with a black plastic top. The big
difference between the QUIK­
KEY and convent ional keyer
paddles is that it is man ipu­
lated by downward pressure, as
with a straight key, instead of
by horizontal pressure.

One of th e problems I've
always had with keyer paddles
is that the way I bang away
wh ile send ing , t he padd le
skates about on the operating
desk. Short of screwing the
paddle down solidly as I do with
a straight key, I simply haven't
been able to keep one in the
same spot without holding it
down with my other hand. To
my delight, the QUIK-K EY has
eliminated that problem. The
combination of the we ighted
base and downward pressure
when manipulating the keying
levers makes for very stable
operation. Even with the way I
th ump it about, the QUIK·KEY
stays in place.

Another impressive feature
of the QUIK·KEY is its physical
appearance. Quality materials
and precision machining make
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Whither Microcomputers?

- a pro looks ahead

and caused him to begin
work ing with them . " Now,"
Ha ns says , " my computer
runs my radio stat ion." Not
the lim ited-function com­
puter of 1973. but a second
model , bui lt in 1975, whi ch
Hans affec tionate ly calls
"The Blue Max." It is a
general com p u te r, pro ­
g rammab le for m an y
thing s . Th e Bl u e Ma x
(which is na med for its a t­
tractive azu re front panel)
takes up less than a sq uare
foot of space (q uite a co n­
trast from the behemoths
of the sixt ies, whic h were
also awkwa rd to use). Max
can provide automatic ­
re pe a t CW when Han s
wants to run a test. It
makes conta c t with a

Inside " The Bfue Max."

•

that the " Perso nal Com­
puting 77 Trade Fair" a t
Atl an t a dr ew 140 ex­
h ibitors and more than
5,000 people o n its fi rst day
bears this out .I

The per sonal co mpute r
is industry's answer to the
general dem and fo r in­
volv em ent w ith co m ­
puters , It is diminuti ve in
s iz e . ca n read from
al ready-prepared tapes to
ca rry o ut a program, or the
operator can write in his or
her own programs.

Techn ical people will
find comput ers ext remely
usefu l as a tool , Ha ns
be lieves . Indeed, it was
Hans's tec hnica l needs as a
radio am ateu r that c rea ted
his interest in com puters

life, and th is will be in­
creasing ly true.

Hans designed and built
a small "ded icated" com­
puter (one restricted to per­
forming certain functions)
in 1973. It was built with
the best component s
available a t the time­
re sistors , tra ns istor s ,
capacitors, and so me in­
tegrated ci rcuits -and had
no mic roprocessor (a group
of integ rated c ircuit s
fo rmed into a single com­
ponent). But most amateur
comput ing did not real ly
beg in unti l mo re t ha n a
yea r later, when BOOBs- the
f irst mi cr o pr o c e ss in g
chips -appeared o n the
ma rket . Now amateur com­
puti ng is a rap id ly-growing
hob by, o ne wh ich Hans
neve rtheless be lieves is
sti ll in its infancy. (The fac t

•
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A commerc ial microprocessor. This type of simple com­
puter will soon monnor the condition of your car.
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Co mputers are definite­
ly the wave of the

futu re . So says Ha n s
Napfe l WB2ZZB . who
shou ld know. Not only
does he work with them at
Fa irchild , where he over­
sees 26 people, most of
whom are engineers, but he
also has been st ud ying
them since the early 60s at
home, through al l stages of
the ir deve lopment. And he
knows what applications
are planned for them in the
fo reseeab le future . No
one, he says, can be unaf­
fected by com pute rs. They
are a part of everyone's



The uncompleted new computer, containing $2000 worth
of modified commerical boards.

Hans's computer terminal Model 33 ASR punches out a
ta ped program.

•
II .

Q..- ....... • I•

nizes importa nt dates for
him. It tell s him when to
pay ce rtai n bill s; it will
monito r th e wa te r
temperature and co nt ro l
the pump and filt er o f his
in-gro und backyard pool ; it
tell s him when to send
birt hday and ann ive rsary
ca rds a nd when to buy
gifts . How doe s it do th is1
Not by wa iting for Han s to
ca ll up its memory. When
Ha n s lo ok s ia t o hi s
conve nient ly-located ham
room each morning, there
is the day's me ssage right
o n the sc reen - blinking to
get his atte ntion.

" A compute r can handle
a ny t hi n g t o do with
numbers," Hans says. " Us­
ing it un clutters your
memory a nd ma kes life
easier ." Indeed , If Ha ns
should be late for a class or
fai l to acknowledge an oc­
ca s io n, it wi ll not be
because he wa s not in­
formed ! Max lets him know
the flagging date -the day
it is necessary to know- if
a n event is coming up . And
Ha ns can ca ll fo r a review
of the co ming month, if he
so desires .

The co mpute r is al so
usefu l as a tel ephone direc­
tory. It may take a few
hours to prepare the pro­
gram, but to u pdate it later
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po sed o f c o m me rc ia l
boards that the four me n
have mod ified . (For Max,
Hans de signed eve n the
routine things.) Han s and
his fr iends are taking ca re
to program the ir co m­
puters the same way and
with the sa me la nguage
(t hey have sett led o n
" supe r BASIC" ), so that
they ca n exc ha nge pro­
grams and co mmunica te
with eac h other effective­
ly. The compute rs can use
a udio cas se tte s as well as
paper ta pe. Punch ca rds,
Hans says, a re a lmost o b­
solete in personal co m­
puting , (I n add ition to
paper ta pe a nd pun ch
ca rds , Hans' s compu te r
can work from a "floppy
d isk," with the addition of
a fl oppy bit memory unit.
This attachm en t records in­
format ion o n a fle xib le
record called a " floppy
disk," and thus gives Hans
Quick access to what is
now panpheral-memo rv
materia l. freeing space in
the c o mp u te r's ce nt ra l
memory. These disks, too,
a re tran sferab le - ea sily
ma iled .)

When this syste m is com­
plete, Hans says, it w ill not
only run his radio station,
but his whole house as
we ll. Already, Ma x o rga-

)

he sa ys, " to ke ep yo u
from re pe a ti ng s ta t ions
worked "

Han s a lso reco mme nds
computers a s a good way
to practice Morse code .
For not o nly does the com­
pu te r send pe rfect code
eve ry t ime, at wha teve r
speed you des ire, but it
a lso can show you the do ts
an d da sh e s o n sc ree n
si multaneous ly, thus giving
you the benef it o f invo lv­
ing two senses instead of
just o ne . And it can be pro­
grammed to inc rease the
spee d gradually , if yo u
wish.

The re a re o t he r in­
te re st ing co mp ute r ap­
plications for the rad io
amate ur. For insta nce, the
moon bounce r wi ll find it
" ind ispe nsa b le," Ha n s
says, to keep the a ntenna
positio ned at the moon.
When a ham w it h a
pa ra bolic dish is no t at
home, a c o mpu te r can
sens e the wea ther and
wind and ro tate the dish
for the lea st amo unt o f
wind re sistance .

Hans a nd th ree of his
friends a re working on an
even be tter computer than
The Blue Max. It, too, is
homemade. but is com-

friend o n sched ule, with or
withou t Han s's presence,
a nd rec o rds the Morse
code a ns we r re cei ved ,
which it prints, in wo rds,
pit her on the attachable
television screen o r by
radioteletvpe. or both, as
Ha ns ha s ins t ruc ted . It
p r i n t s th e re c e ive d
message at exact ly t he
sa me speed as the se nde r
gives it .

Han s ' s co m p ute r is
helpfu l to him in other
ways with amateu r radio . It
keeps t rack of his QSls for
him so tha t he does no t
have to wonde r whe the r
the contac t he's just made
sho uld be asked fo r o ne. (A
bul gin g QSl fil e shows
why this is hel pf ul !) It
keeps track of ca ll- lette r
c hanges . And it can be
asked to print o ut a ll the
" Charlies," all the WSs, o r
whatever.

Indeed, with a capability
of ha nd ling 200,000 full in­
st ruc tio ns (not b its)per sec­
o nd (yes , th at ' s p er
second ), Hans's co mpute r
can be asked to reme mber
anything. Hans uses it dur­
ing contests to keep his log
and to e li minate du plica­
t ions in the log. " It is
a lso useful fo r fie ld days,"



As Hans taps out instructions, they appear on the screen at the top of the rack..
Simultaneously, the Tetetvoe 'v machine on the left makes a printout.

a separate room overseen
by a competent technician.
" Bu t t hey will neve r
repl ace teachers: ' he says .

For handicapped peo­
ple, th ey will be es pecia lly
imp or tant , Han s says ,
becoming the ears of deaf
people and eyes of the
blind . Al ready, speaking
computers li ke the one
owned by Pe te Moty l
K1PXE can be purchased .
And in the heal th field ,
they are alread y ind ispens­
able, bu t will become more
so,

" And by 198 5 or 1990,
every house will have its
own minicomputer," Hans
says. It will be used as an
"i n t e l li ge nt" se cu rit y
system (those who live in
each house will not set off
the a larm). as a telephone
answering service and
directory (indeed, all fo rms
of pa per di rectories may
soon be obsolete), as well
as fo r e ne rgy management,
boo kkeepi ng, sched u ling,
p rov id ing ed uca t io na l
drill , and playing games.

"What about using them
to communicate with outer
space?" I asked Ha ns.

His eyes twinkled at the
unexpected thought.

"They wo uld be essen­
tial in a space co lony," he
answered, " to monitor the
station 's l ife -s u p por t
system and re lat ive posi ­
tions, and to keep track of
su pp lies . Bu t to com­
muni cate with othe r in­
telligences in o uter space?
l et me pu t it thi s way: I'm a
hardware real ist ."

For Hans, that's not a
li mitation. " I keep up with
what's being discovered,"
he says, " a nd I just ta ke it
o ne step further . That' s
what m ake s t he dif ­
fe rence ." In fact Hans ad­
vances the state of com­
puter art through his hob­
by , then takes h i s
knowledge to the job,
where he ed ucates others .

In a pursui t requ iring
perse verance a nd thor­
oug h ne ss , Han s ' s ph i­
losophy is dea rly the one
that works. •

•
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dicate that the ca r has left
the pavement).

Computers will even­
tually revolutionize gro­
cery shopping. O ne could
make select ions at home,
vis ua lly (even comparing
prices from store to store,
right at you r own kitc he n
terminal), and then go to
the store to pick up the
waiting order. Or it could
be de livered to your doo r.
Food, by th is system, could
be d is pensed directly from
wa rehouses. And com­
puters (mic rop rocesso rs)
already co ntro l microwave
ovens and teaching ma­
chines.

But c o m p u t e rs w il l
never make it big in the
cla ssroom , Han s fe el s,
because " teachers are too
th reatened by mach ines .
Machines are potentially
authority-shattering . What
if so mething goes wrong
that the teac he r can't fix?"
Still , Hans fee ls tha t com­
puters cou ld be used by
sc hoo ls success fu lly as
tutors fo r d rill and routine
work, if they a re housed in

lower-than-usual inside
temperature. The com­
puter could also be made
to turn lights on and off,
water plants, feed the dog,
p lay music, and control air
cond it ioning.

The fa mily car will not
be unaffected by com­
puters . " In the next two
years," Han s says, "ca rs
will have computers to
control gas mileage (by
noti ng speed vs. vacu um
vs. tem pera ture and keep­
ing the car running at max­
imum efficiency by op­
timizing the fue l mixture)
and to monitor the condi­
tion of the car (letting you
know if a light is not work­
ing, fo r insta nce). In fact, a
few cars eve n have com­
pute rs now." Signa ls to the
drive r wi ll be shown on one
light-emitting-diode dis­
play, not by means of six or
eight meters as we now
often see in a car. A
computer-con tro lled warn­
ing system will so und a
bu zzer to alert a speeding
or sleeping driver (erratic
wheel movements will in-

•
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will only take seconds. And
you can get the number by
first name only, last name
only. or even by call let­
ters.

H av ing a compu ter in
the ho me can be beneficial
to non-hams, too. Hans's
twelve-yea r-old daughter.
Claudia, uses it for games,
for educational math
wo rkouts. and to make
musica l programs. She will
soon have a rem ote te r­
minal in her room. There is
al ready a rem ote unit in
the kitchen, where Hans's
wife, lisa, bones up on her
French.

But the computer can do
more. It can adjust the
thermostat in the house,
for instance. It cou ld even
be made to do this " in­
te ll igently," by monitor ing
t he outside a nd inside
temperatures and " de­
ciding" how to adjust the
inside accordingly. This
could be important when
one is away, espec ially in
win ter whe n pipes cou ld
freeze, but when an Indian
summer could a llow a
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I n t he first part of my
artic le. I ac quai nted you

with the ha rdwa re a nd the
basic co nce pts. Now, let's
dtsc uvs t he softwa re.

The software was the
most co m plex part o f the
pro ject, bu t the m ost fun , !
th ink the most impo rta nt
po int I shou ld ma ke is th a t.
the softwa re i .. a replace-

ment for hardwa re log ic.
The lJW of software i.. more
re pe a ta b le a nd rel iab le
th an hardwa re logic .

Another point is tha t the
nrrunes a re ve ry crit ical. If
vou t ry to execute t.hic; pre­
gram 0 (1 anot her 6800 ws­
tern withou t a 1.7971 -M Hz
d oc k crysta l, c ha nge" will
have to be mil d", ! wil l
identi f y the memory lor a­
tions which will have to be
alte red . If the clock is
mu c h s lowe r t ha n the
SWTPe. the program may

no t work .
The programming was

written wit h a to p-down ap­
nroach, with the extensive
use of su bro uti ne ca lls (I SR
and RSR), The f requent use
of up to 4 nested subrou­
tine s wa s u sed T h i s
makes the program easie r
t o wrrt e , de bu g , an d
cha nge. Addit ionall y, se lf­
mod ifying code was used .
If vou plan to insta ll t hi s
program on PROM, don't ­
un less you plan to execute
tt elsewhere in RAM mem-

o ry . Self-mod itvrng cod e
means that as the program
execu tes, it c ha nges itself
This type of code is d if­
fic ult to debug, but the end
resu lt is that a proaram can
be w ri tten to ru n In le<is
memory, All subrouti nes
usi ng self-m odifying code
restore t he rn ~e lve~ 111-' 0 '"

comp let ion So cion t hi t
reset in the m idd le of an
operation unless vou are
wil ling to rel oad the pro­
gram

Another concept used is
to ca ll ce rta in rou tines fre­
quentl y. This also mak es
sense and saves memo rv. A
typica l routine called f re­
quent ly is DE l 2 which IS a
program delay wh ir-h IS

used to transmit pixels . A
f e w large blocks of
memory were le ft f ree for
expans io n. Fig 1 shows
how memory is organized
locations be low address
101 were left free because
of the di rect adrlres'iinR
capabili ty of the &ROO. This
could be very useful In

fu tu re enhancements.
I will d iscuss eecb of

these rout ines on an 11"1­
dividua l basis, and explam
how the al gorit hms work
But f irst , a few basic "'on­
ce pts should be discussed
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RECVPX

This routine receives
slow sc an pictures pixels
and places them into mem­
ory . The routine is simple
to use. O nce the o ptio n is
selected, the first message
w hic h appears o n t he
screen asks if you wis h to

Fig. 3. TEST rout ine. Test
analog card rout ine
flowchart .

• , • , • , , B
I Y," lO. t

I IOAe 'NPUT

". A SIOC S ' NC ... "OR'lOOTAl STu r l OO:
.01 0 vE RTICAL CONvE RSION

OUTPUT S'GU lS <SST . IOOOUl . TOII .

Memory ASCII
loca tion Code

231,2 2323
233.4 4F 4F
235.6 5C 5C
237,8 2A 2A
239,A 3030
23B,C 3A 3A
23D,E 3A 20 : space
23F.240 20 20 space

Table 1. Gray level vs. ASCII character value.

Fig. 2. 5STV enhancemenr program programming formar.

pictures transmitted . If 0 is sion of a picture.
selected. the picture mem­
ory buffer will be filled with
a gray-sc a le pattern o f 16
gra y leve ls . These gray
levels will appear as ver­
tical ba rs o n the SSTV
monitor . This allows the
receiver to adj ust his con­
trast and brightness . Afte r
memory is loaded, the nex t
message asks for the num­
ber of loops for the trans­
mission . The re s p o n se
shou ld be 1 to F, whe re F is
15. This routine assumes
the 60-Hz s STV video wi ll
be transm itted. For those
of you who wish to trans­
mit 50-Hz video, t he delay
cons tant at locat io n 01C9
shou ld be cha nged from 20
hex to 10 hex.

This rou tine uses self­
modifying code, and six
NOP instru c t ions were
assembled into the pro­
gram . These NOP are
modi fied by other routi nes
to e n hance p ixels a nd
allow a m inimum duplica­
tion of code. Fig. 5 shows a
flowcha rt of t he most im­
portant transmit ro ut ine. A
total of 7 subro ut ines are
used during the transmis-

. .

ptA • S/tl€

I '.."". S1GUL$

PPRIN

This rout ine prints an
ASCII character picture of
the pixels in computer
memory. The program is
written fo r the SWTPe
PR-40 printer. This printer
has on ly 40 columns. In
order to print a complete
SSTV picture, 120 columns
were p rinted on th ree
pages, and every other li ne
(64). When these th ree
pages are jo ined together,
a complete picture was
fo rmed . A tota l o f 7
characters was prin ted ,
whic h rep rese nt the 16
gray level s of a p icture . I'm
su re the cha racter selec­
tion ca n b e impro ve d
upon. The se lect ion was
subjectively chosen , wit h
littl e experimentat ion . One
point was clea r: A char­
acter fo r each gray leve l
was not the way to go. This
technique produced poor
picture q ua lity . Fig . 4
shows a flowcha rt of
PPRIN. Table 1 is a list of
gray level vs. character and
memory location . This
table allows the user to ex­
periment with the various
ASCII codes.

TR ANS

This ro u t ine is u sed
throughout the program to
transmit regular and en­
hanced SSTV pictures . The
routine is easy to use. Once
se lected, a message ap­
pears on the screen which
a sk s for a keyboard
response of 0 to F, where 1
to F will be the number of

If you app ly 0 vo lts and hit
a num ber key o n the com­
pu te r keyboa rd , a ze ro
sho uld appea r on the TV
screen. Also, an SSTV fre­
quency of 1500 Hz shou ld
be generated . If 4.9 volts is
applied to the ca rd, an F
will appear on t he TV
screen, and a 2300 Hz fre­
quency will be generated
when a number key is
pressed. If a nonnumeri c
key is pressed, the program
will return to the monitor .
The flowchart for thi s
routine is shown in Fig. 3.
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Fig . 1. 55 TV program
memory map.

Programming Concepts

The most important con­
cept to understand is the
programming fo/mat of the
a na log interfale . Fig. 2
shows the bit structure of
the PIA ports , and wh ich
bits a re used to control
various funct ions . As you
can see fro m the fo rmat,
the prog ram will on ly fu nc­
tion pro perly with the ha rd­
ware connec ted to correct
PIA bits as show n in Fig. 2.
The o the r concept whic h
must be understood is the
form at of the pixe ls in
memory. These concepts
a re used th roughout the
subroutine desc ript ions
and must be unde rstood to
code t he prog ram in
another language.

.. ,.... LO*
OIINR OPO(P

Subroutine Descriptions
The f oll owing is a

description of each major
subroutine used . The
rout ines will be referred to
by their program label.

Test
This routine is by far the

easiest to understand . This
routine can be used by
entering an analog input in­
to the special analog ca rd .

]1 '54



Fig. 5. TRANS rou tine. Transmit a SSTV picture flowchart:
CNT 8 = pixel count (64) and CNT 9 = line count (128).
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register w ith the upper left
hand corne r p ixel add ress
and b ranc hing to the TRZ
routine (0560). The fol low­
ing demonstrates how it
works:

• I
• I•

•

ORom"'L ..E_Y Bl'T l

A : •

As you can see, all that is
requi red is to transmit each
pixel twice and then trans­
mit the same pixel line in
memory again. The resul­
tant p ic ture shows con­
touring. but this can be ex­
pected.

The memory locations,
picture locat ions, and hex­
adecimal va lues are listed
in Table 2. By sim ple pro­
gram changes, you can ex­
periment on where you
would like to zoom in on
the p icture. Th is routine
calls six o ther rout ines, and
Fig . 7 shows the TRZ rou­
tine whic h is t he main
routine. Co mputer mem ­
o ry is not altered as a result
o f execut io n of t h i s
routine.

CONT

CONT is a rout ine which
adds contrast to the SSTV
p icture. The rout ine tunc­
tions best when the p icture
is very dark and contains
few white area s. The rou­
ti ne m akes t he pictu re
lighter, and if a h ig h­
contrast enhancement is
selected, a bina ry effect
will be achieved .

W hen t he rou ti ne is
selected. the fi rst selection
wi ll be the nu m ber of
t ransmi t loops afte r
enhancement. After th is
selection, the number of
times of enhancement is
selected (2 to F). Fig. 8
ill ust rates the computer
algorithm used . The
routine first finds the
darkest pixel value in a
routi ne called FIND. This
rout ine scans 10 lines in t he
center o f the picture for
the d arkest pixe l va lue. The

'55 ~

Upon completion of t his
rout ine , t he co de i s
res to re d to NO Ps in
TRANS . As a result, the pic­
tu re in computer memory
is not altered.

BIN
This rou tine p roduce s

bina ry pic tures . Binary pic­
tu res are a reduction of the
16 gray levels pixels to 2. If
the pixel in memory is 8 o r
higher, an F gray level is
transmitted. If the level is 7
or lower, a 0 is transmitted.
The routine like BIN modi­
fies the code in TRANS to
jump out of the routine,
modify the pixel to 0 or F,
and transmit it. The code is
restored after execut ion to
NOPs. If you wish to ex­
periment with the gray
level cl ip level, the code at
locations 0408,E7 can be
c h a n g e d fr o m 80 to
another va lue. Computer
memory is not altered by
the use of this routine.

In both BIN and NEG,
the program asks for the
number of pictu re loops
between 1 and F. If you re­
spond w ith a zero . the pro­
gram wi ll loop 255 t imes.
To recover f rom t his condi­
tion, hit reset and load a
low ASC I I number in to
CNT 10 (02F4) Then type
C, and the program w ill
re t urn after the cou nt you
h a v e ju st e n te red i s
decremented to zero.

ZOOM

Zoom was one of the
most interesting rou t ines
to c o d e . T his ro u t in e
allows selection of 5 loca­
tions of t he pictu re w hich
wi ll be magnif ied by a fac­
tor of 2. The locations are
selec ted by answering a TV
message with the com­
puter keyboard by selec t­
ing 0 to 4. Thi s zoom
capab il i t y allows magn ifi­
ca tion o f any port ion of the
SSTV picture without the
use of comp lex hardware
which is used in commer­
cial systems. The zoom
locations on t he pictu re
are selected in the program
by loadi ng t he i ndex

receive SO- o r 6O-Hz v ideo.
Your response should be 50
o r 60. Upon the detect ion
of a vert ical sync pu lse by
t he program, the 8K of
memory will be loaded
with 16k p ixe l s in 8 .3
second s. One point shou ld
be noted : The program
assumes that 128 l ines will
be received . If the p icture
received has less, the pro­
gram will continue to re­
ceive video unti l memory
is filled . Therefore, part of
the top of the next picture
will be in memory if the
o riginal picture has less
than 128 Jines.

Fig. 6 shows the main
receive routine. This func­
tion is eas ily accomplis hed
by modi fy ing the code in
TRANS to execute a 1's
complement of each pixel
before it is t ransmitted.
The t ra nsmit rout ine is
then executed and nega­
t ive p ictures are produced .

C,, ".
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Fig. 4. PPRIN rou tine. Print
a 55TV pictu re lIowcha rt:
CNT 2 = pixel counter and
CN T 7 = line counter.



Fig. 6. RE( VPX rou tine. Receive an SS TV pictu re flowchart:
( N T 3 = pixel coun t.

Fig. 7. ZOOM Routine. Transmit a SS TV p icture with a 1 X
magn ifica tion flowchart: CN T8 = 64 l ines/p icture, (N T 9
= 31 by res/picture l ine, CN T 11 = fine count sto rage, and
(NT 11 = index register sto rage.
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Fig . 9. D A RK Routine .
Calculate a new p ixel con­
trast level flowchart.

gram shou ld be started at
the beg inning of t hi s
routine (OF01). This is ac­
co m plis hed b y lo ad in g
A048,9 with OF01 and typ­
ing G. When thi s is done, a
menu will appear on the
TV screen. The ro u t ine
ca lls IN IT (0186) initializes
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Fig. 8. Enhancemen t select io n.

Fig. 10. NO IS E Routine. Receive successive SS TVpictures
and average flowchart (NT 3 = pixel counter. "vetue
was f ine-tuned due to program overhead.

MONIT
This routine is used to

se lect the program options.
Upon completion of eac h
routine, the program jumps
back into MONIT. The pro-

els. as rece ived by the
microp rocessor, a re aver­
aged together with those in
me mory. By use of this
technique, random noise
can be reduced by the
sq ua re root of number of
picture s rece ived . When
executed, th is routine asks
first for the number of
no ise pictures to be re­
ce ived . A value of 1 to F
can be se lected. The pro­
gram will then ask fo r a
se lec tion o f 50- or 6O- Hz
video . The re sponse to the
query should be 50 o r bO.

This rou tine also ca lls 4
other routine s and the
main line routine is con­
tained in Fig. 10. Thi s
routin e is si m i la r to
RECVPX in operation. ex­
cep t for the avera ging
rou tines. Since more com­
puter overhead is used, dif­
ferent d el a y constants
were selec ted .

NOISE

This rou tine remo ve s
ra ndo m noise from the
SSTV picture rece ived .
This is accomplished by an
averaging technique . Pix-

and since many pictures
are generated by scan con­
verters, this area was left
a lone. Fig. 9 is a flowchart
o f the dark routine whic h
shows how some of the
calculations are made .
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dark routine then subtrac ts
th is va lue from al mos t all
of the 16k pixels in memory
al ong with multiplying
the results by the enhance­
ment number selected.
This new va lue is com­
pared to see if it is greater
than F. If so, an F is p laced
in me mory. If it is less than
F, t he results are placed in
memo ry.

The bottom 8 Iines of the
pic ture are not e nhanced.
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the PIA The PIA rlllJst be IS used. different p rugl d il l sho ts I :telected them by MIKBUG Considerdtiom,

Initi ali zed tor the analog delay CUlIstdllb should lJe tri al dnd el rur. I IUddt!d a The program ,h~umes

card to function proFJerly . used These C0 nstal1 ts an:! number into them dnd then that MIKBUC will be used .
as shown in rable 3 vie ...... t:d a n SSiV plchHl:' [ he fullo wing MIKBUG

Program Delay (ollstanb 1 he se program Lon Tht:- numbel was then hlle ro utines wele use d
As discussed earliel , if a stants are exactly like hard· tun~d tor th~ best pICture throughout the progrdrt'l .

di fferent CPU clock speed war~ tllners and slIlgl t; - quali ty f0 7l: - O u t p ut an
ASC I I chara cter

Keyboard Entry Memory Locatiun Va lue (halt) locat,u" , tring

0 0526.7 1000 upper llh COlllel f1 01 - O utput on.
1 052H C 10lO u l>pel rln curn!;!! ASCII chara(.ter
2 0530.1 1810 centel E1AC-l nput on e
3 053ti .6 2000 lower Ilh (,:orn~, ASC II chdlactel
4 053A,B 201F jo wer rln CO(fl tll The program also assumes

7abfe 2 , Memory locations vs. pit:rllre locations the spec ial Ana log Card IS
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NOISE delay

Program
U..

ADC conversion
Transmit delay

Horiz pulse width
Vert pulse width

Missing norte pulse
width delay time
RECVPX delay

a llowing me to refe r to
it. •

18,13 (50 Hz)

29,20 (50 Hz)01 EO,070B
0716
0710,071 B
07E6

Ta b le 3. Program delay constants.

copy of his Handbook of
Image Processing , a nd

Program Program Current
Label Location Value

MSEC1 0126 0'
MSEC2 01C9 20,10 (50 Hz)
PULl 03C5 5D

03E6 1E
0200 OF
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ample).
Another feature is an analog

output to directly indicate code
speed in wpm on a 1 mA move­
ment meter,

For additional information,
write: Curtis Electro Devices,
Inc. , Box 4090, Mountain View
CA 94040, or cal l (415)·964·3136.
Reader Service number COO.

HEUER INTRO DUCES
WORLD'S SMALLEST DIGITAL

MULTIM ETER
Heuer has announced the

availability of a microminia­
turized digital rnutttrneter. the
DMM 2000, for indust ria l field
service measurement applica­
tions. Introduced earlier this
year at the Newcom '78 show in
Las Vegas, the new instrument
is the smallest, thinnest, most
compact digital multi meter
available anywhere. It weighs
less than 3 ounces (or 80
grams), including probe and
batteries, and measures 100 x

40 x 14 mm (4" x 1.87" x 0.55")
for the base un it, and 100 x 20 x
12 mm (4" x 0.78" x 0.47") for
the standard probe.

The LCD display assures a
high degree of legibi lity for on­
the-rob service for computer
systems, business machines,
telephone exchanges, data
trans mission systems, radios,
and TVs. The instrument pro­
vides fou r measuring ranges
for every mode: dc up to 1000
volts and ac up to 700 volts, ac
and dc cu rrent up to 2 A, and
resistance up to 20 megohms,
with a typical accu racy of 0.5%
on the oc range.

Heuer was capable of de­
veloping such a small .multi·
meter because the company
combined t he micromin ia­
tu rization used in its watch
manufacture with advanced
multi-layer ceramic substrate
tech niques.

Two major technical features
of the Heuer mu ltimeter are its
true rms (root mean square)
measurement of the ac range

and complete shielding against
rf and other types of interfer­
ence, which assures accuracy
and error- tree reading even in
ra dio and TV applications.
Another technical feature is the
spec ial design of the probe and
hook for easy accessibili ty
wh ile testing high·density err­
cuit boards. A cho ice o f ac­
cessor ies, inc luding special
probes tor high voltage, high
current, and temperature rnea­
surement, is also avai lable.

The exclusive permanen t
identification of the measuring
mode on the LCD display and
the remote control of measur­
ing mode and range on the
probe simplify operation o f the
multimeter, and assure error­
free readout of the results. Up
to t ee-hour battery l ife is pro­
vided for t he DMM 2000 by four
small watch batteries of 1.5 V
each. An additional advantage
o f the unit for field serv ice ap­
plication is its high electronics
rel iab il it y and sturdy mechan­
ica l construction . The unit is
del ivered in a handsome carry­
in g case which includes
measuring cable, spare probe
po int, batteries, and fuses.

The DMM 2000, however, is

not designed for professional
use alone. With this unit, the
electronics enthusiast has at
his disposal a measuring and
se rvicing inst rument which
suits h is requi rements, con­
sidering its ease of operation
and sturdy construction.

The DMM 2000 marks the en­
trance of Heuer into the field of
microelectronic instrumenta­
tion. Heuer is a 100year-old
Swiss pioneer in high-precision
chronog raphs, stopwatches,
and electronic timing devices.

For additional information ,
contact: Hans J. Kueffer, Heuer
Time & Electronics, 960 South
Springfield Avenue, Springfield
NJ 07081. Reade r Service
number H30.

SD·1 TWO·TONE
SEQUENTIAL DECODER

A new product announced by
Communications Specialists is
the SD·1 Two-Tone Sequential
Decoder. This product is rmcro­
miniature in size, measuring
just 1.2" x 1.67" x .65" high, and
will fit all mobile units and
most portables .

It uses plup-In ueto-reorace-

Continued on page 204

The DMM 2000 multimeter from Heuer.
The SD-1 two-tone Sequential Decoder from Communications
Specialists.
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A Multi-Memory

Morse Machine

- •

using a Motorola
•

micro

Fig. 1. Code s ys tem schema tic diagram.

gra m which exe rci ses the
PIA. (No matter how la rge
or sma ll yo ur sys tem, you
can' t "co ntro l t he wo rld"
without first st irring tho se
I/O lines to life l l

As previously indica ted,
t his p rog ra m d o e s two
jobs: It emu lates the logic
o f an automatic kever . and
a lso allows the fuJly ­
automatic transmission of
o ne of f iv e pre pro-

Kenneth D. Leininger WA8TJ W
11101 Pacton SI.
Utica M1 48087

This program, a dual­
funct ion a id to send ing

Morse code, was written on
Motorola ' s ME K6800D2
eval ua t ion kit . Not only is
the func tion useful. bu t
va lua ble experience is to
be ga ined in writ ing a pro-

r ou..

'" • a _ ( YEA

• 00.

" E S S A~ E 0 ::r: P8-0•
W E S SA ~[ 4 ::r: P8-4•
WU SAGE )

a, PI ·),
"," ::r:0" w U S4 GE Z PI- Z,

WU$4 ~E , ::r: PI· , or, ;.;,
c OUT PUT

" r;o'
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gra m m ed me ssage s . All
ei ght lines on the "A" side
of the user's PIA are uti­
lized : two fo r t he dot and
dash contacts of the kever.
one fo r the o utp ut to the
key ing-re lay buffer , and
one fo r each o f the five
message-se lect push-but ­
tons . Fig. 1 indicates how
simple a schematic be­
comes once a mi cropro­
cessor system is used to
di s p la c e com bi nationa l
logic.

The program ru ns in the
256 byte s o f RAM provid ed
in the " bare foot" ki t, bu t

( , ~ .. )
I

COOoF"u~....
I

-...,.,-
... n • • -o-

J.
(:~\)""'uT

Fig. 2. System initialization.

expansion of the kit to 512
bytes by adding two 6810
c hips in the socke ts pro­
vid ed is necessar y for the
message buffer . O f course ,
one cou ld u tilize the op­
t iona l I{OM arectS on the kit
once the application and
messages were SUit a b ly
developed .

In itial iza t io n

The program is executed
at location 0010 As in­
dic ated by fig . 2 and Pro­
gram A. the PIA is con­
fi gured. then t he le tte r "k"
is sent to acknowled ge a
fun ct ion ing system Just
how th e dits and dahs are
formed will be discussed
shortly. Eac h PIA line a s­
signed as an input looks like
a standard 1 fl input, co m­
plete with interna l pull-up
resistor Bit 0, the output
line, has tnsutficrent power
to directly drive the ke ying
relay , a problem easily
overcome with the use of a
co mmo n-e mitte r amp lifie r.
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Fig. 3. Input polling rou tine flowchart . Fig. 4. Morse code rou tine flo wchart.
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..~" " ..p

Code

55
95
06
64
06
CC
06
30
07
00

Character

AR
Slash
Period "
Period
Comma"
Comma
Question "
Question
Wordspace
Halt

Code

02
74
A3
44
C2
82
E3
64
D4
43
03
81
23
14

63
84
94
C4

Character

I
J
K
L
M
N
o
P
o
R
S
T
U
V
W
X
Y
Z

Code

FD
7D
3D
10
OD
05
85
C5
E5
F5
42
84
A4
83
0'
24
C3
04

Character

o
1
2
3
4
5
6
7
8
9
A
8
C
D
E
F
G
H

... ... 0".

Fig. 6. Transmit and delay flowcha rts.
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0 000 0 0

(I I (I I (I 0 (I

(, . r IO ' S n . ...LE, lO B ·OH'". OP 'PER'OO" ' S SIOO ",.)

Fig. 5. Digit izing the Morse code.

PIA Poll ing
This portion of the pro­

gram, illust ra ted in Fig. 3

and Program B, reads the
input lines of t he PIA (bits 1
th rough 7) and t hen se-

quenti allv compares the
bit pattern with each lega l
pattern expected: five pat­
terns for the five prepro­
grammed messages, and
two for the kever input. If

all inputs rem ain high , the
polling rou tine continuous­
IV repeats the check. If a
pa r tic ula r message is
se lec ted , however. t he
ground ed input is d e-
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LOCATIOIl ",,, LA BEL SY.OOL Cmr,:NT

r, 11 010 l 'k~ S1>'T Y A W ~ l'hTt:l! \ll N'.::l ,:,'1>1( U .

"~
MES Sl 1'0 11'115 TO StAI!1 or n XT 1

"
,,, MF.S S 2 POIN TS TO STAHT OF T ~XT <',. ¢ 1 23 MES S ] POINTS 'to STAIlT OP TleXT 3ee 0U 8 MtS S4 POI NTS TO STAIlT OP TUT 4

" 0 1 5 1 KI:;SS5 POI NTS TO STAIIT or U IT ')

'" r CIlIUIT POI JIlTEk FOR CUIiHUT CIIAII

" '~OT BIT TEST u S!( STOll;; AlitA

" ELDEC ELEKEKTS I~R C~~k R~ I STEA

m 7 F ~.,') I NI T "" '"' CI,EAl! CIlA

" ee , CO, A n 0'l !lI T ., Or' FH IS W T I'U T
aa B7 ~¢4 ". A PH SET li lT 0' or " "" " , LOA A n il'4 SI.'T HIT 2
n " W" STA A eRA SELECTS P H P ~:kIPli """ cs , HEADY LDA B UI'l I SRT II TO jl"l
ec sn "'" JSll n lllT 5 ,:1'10 DA:;l1
er " OW" CLF.AJl ACC II

" an "". JSH OIT SEIID DOt
J3 so INC B S~ B TO 1 ACAIN
J< AD loMe", JSIl ,.n S~N ll IlA:>11

Program A. System buffers, vectors, and initializa tion.

LABEL ~YIUlOLLOCAT IOIl

"J9rc

""""""uec
""sa,.
"se,.
sc

"..sa

""ee.,
"sn

""""

CODE

C6 FE READ
Ft 8¢tl4
cr PC TEST!
26 il'4
DE ¢2
20 31
Cl FA TEST2
26 '4
DE f114
," ",
CI F6 TEST3
26 if4
DE f11 6
20 2 1
CI EE TEST4
26 0'4
DE e e
2if 1 9
Cl DE TEST ')
26 f114
DE 0 .1.
,"u
Cl BE TEST 6
26 if ]

"80 5')
c i 7E usn
26 C8

"sc
8D 4 D

'" "

LIlA B ISF E
AND II PIA
CIP II li Fe
BIlE n ST 2
LD X "a :SSl
B1lA ClllJle
Cn' B U PA
BNE TEST)
LDX JlESS2
BlIA CODE
CI!!P B n F6
BIlE TEST 4
LDX JQ;SSj
BRA com,
CMp B /flEE
IlllE TL&T5
LV I . E5S4
IlllA GOUE
CIIlP B IiDE
BIE rE~T6

LDX .:ESS5
BItA CODE
C'.I- fI ' IBE
nt.;; TEST7
CLR B
l:!o;R I IHT
C,,,I I:! '37&
BIlE k£AD
CLH U
I ht: II
BSH lIl1T
lIIL< H£All

Sl!T lI""lJ • A:;I;.
AND rIA INTU AC;; D
CUMI'AIlY. II ; 1Til 'P': '
IF I , 00 T,::;T 2
POINT TO M~SSAGh 1
III1 N IJ E::'SAlit:
CtJKI'ARt; B nTH ' r A'
u I , DV T!::ST )
fiJi liT TO IiJ:SSACt: 2
flVII .:ESSA"':
CClllPA..'lE B ,ITII ' P6 '
I P I , 00 TEST 4
POI NT TO M}:SSA~E )
RU N IilESS"CE
COMPAR E B U TH ' t: I::'
IF I . IJO TEST 5
l'OI NT TO ~hSS A " t: 4
I!U N 1oIl::~"l;t:

COklAN I:: B HlH ' o r; '
1F I , 00 tzsr 6
I'<l lJllT Til &:J::.:>SACE 5
RUIl IU:;SSI.GE
COIO'AR E B .IITII ' liB'
1F I , 110 Tt:~T 7
I'J!U' B FOI! " lJU "
THARSMI T A " 1111'"
CllMHH <: B 11TH ' 7 l '
Ir I . GO 1:lA~' K '0 Ijj·.... 1.1
TIII':I' D 1'01 ' II;'H' II\"
St.,.UNG TO il l
TIl ... NSI.:IT " ' 1'.1. , .
GO TO R£ILO

LOC .o.TIOIl CODE ~ SYllOOL C~DlT

ts " " CODE LOA B 1St? 1lA5K ACC B
-n E4 ~ " lID B i, 1 GET BI TS i ,I ,A NO 2
79 m , STAB ELoEe SAV E /I Of ELl:MEIiTS
t a cr ¢7 ,~ , ", SEVEN ELEY.EIITS?
ru n l ; BEll . RUS P IP SO, 00 ' OIlOSPACE

" Cl i 6 m , ." SIX E LE~TS?

" n " B£Q HI NCT 'rill:.. l'Il IIC1LJATI,-,N
OJ " 1, CKPB tli ZERO ELE;;. !'!TS? ?
es " J

IlH E COlI! I P SO, 00lI E.

" ~ .I. E BRA READ GO BA;K ro POLLl Ji(;
es a ncr '"' LOOK AT NElT CIlA'!

" ,,'" CONT STX CHIl II T SAV E ro i llTER
eo 66 ~ LOA A Ull~ S"';T HIT 7 (IIL\ S~I<I T)

ee st e TEST STA A MSKST SAVE AT l.lA "'J( ~ 'I' C! ljE

" " CLR B GJ::T llJ::AlJY FOil CO lJ!

" ., ~ DIT A III, • U ST AN I::UJ_F:IlT

" n , SEQ ::i.lJB IF 0, 00 DOT. I ' I , 00 DASIl

" sc I NC B FREP - B" Nil CISAR

" 80 28 ~, BSR D'J! E1£CU Tt El. f.l: :vr
se 7A. ~P DEC E.LOt:C OIl!:: 1.!::SS ELUIUlT

" rt c BEQ CKRSP IF ZERO , DO CHAR SP"CE
sn 96 ee LDA " IlSKST GET IUSK BACK

" " LSII A SLUFf BIT TO .HGlI!., ,, '" Lin l~I< I(N I' eET HlI II T, :ll I'~U J(

" 20 U Bii.:, T t: ~T GO TO rrsr

" 80 36 ' RDSP BSi1 D<:LH sr r OEU Y UNITS

" 8 0 34 BSH DELAY SENT BEf,l"r;.H :tOIlOS

" 8D 32 BSR OEUY CALLED BY -et- :
" 8D 3f11 CIiRSP BSH DI::UY THAD DELAY LJIIITS

" 8D 2E SSk DELAY S EIfT APTER U CIl

" "'" BSR Dun CIIARACTt.H.. ,, '" WlI c RllIIT Gl 'T POIIIUA

" " '" I HCHE~NT POll !lEI T
OJ 0 1' ec STX CRIl IiT SAVE PO I IlTEH., 2¢ DE DRA CODE GlT RACK ; 00 IlEXT CIIA R

THIS ROUTI IIE OOIlYEHTS A HEIADECI ....L EIlOO1ltD
. 000 SE IlESSAGE U TO REAL !Ie IlOflSE CODE.

Program C. Morse code ro utine list ing.

LOC .o.T I 011 CODE LA BEL SYlitOCL CO"."'~:NT

,,' 86 FE DO" LDA A liFE 1lA:X A' 1:'1'1' i OPl'
cz 54 80i 4 UD A PI A AIID l'1A IIITO A
cs B7 ...., STA A PIA PIA BIT i 1l0' LUI
ce sc '" , II' ACC B IS ZERO;

" 27 lll 4 BEQ oor ElECUTE oor
ca 80 0 1' DASH Bo;R DELAY WHER.VlSt; DO A DASH
co 8 0 ¢D BSR DELAY (A DASH IS THREE UNIT S
ce 80 il'B ' ''' BSR OI:: LAY LONG; A DOl' IS ONE)
m 86 0 1 LOA A .... i I ~J;;T FIA BIT 0' I:lY

" BA 81il~4 ORA A r u UTlLUIUI: TilE 'OR-

'" B7 ~ ;!I4 SfA A rIA 1'I1~'''''I''N

DO e» , !lS1l DELAY COIII-Lt."!'t: TILE IlOT/OASH
ne J9 era HEnJRIl tli 'I: SFRTIlE
oc ne " DELAY "" PRiSET THIS IS TilE DElAY
cs es '''' '" SUIlllWT IIlF.. YA.~ Y COVE

" ee ec BNI;; DEC SP ~;J;;D I'Y aour PY me
n 19 ~, x \' R,;:it:'I' AT LOC ~¢,

THI:; kOUTIIlE POLLS TilE I"IA (BITS 1 't,IRU 7) Alll1
OISTIIIWT!::<i CVlfTRv~ ,,,.. r'U"CIIO/l o r u h.IlAI\JR
I IIPUT TO THE PI A.

Program D. Transmit and delay subroutines.

Program B. Input po l/ing ro utine .

' Note: Becau se relay is energized dur ing system reset , the re lay
output is taken oil the normally closed con tacts .
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tected. the ind ex register is
loaded with the st art ing
loca tio n of the re spec t ive
message text, and then a
branch to "'CO DE" (loca­
tio n 0075) is executed .
When the message is com­
p lete, " CO DE" return s ex­
ecut ion to t he beg inning of
the polling ro ut ine . If the
kever is operated , then the

Kl

PB-l through
PB·5

01
R1

dot or das h contact is
detected and Accumulato r
B is respectively cleared o r
se t . This accumulator is
then handed to the " XMIT"
subrout ine whose job it is
to make nice clean se lf­
co mp let ing dit s and da hs.
After a single dit o r dah , a
" re turn from subro ut ine"
instruction ret urns execu-

Parts List

Relay, Sigma 65F·1A·12DC
or equiva lent

Switch, push-button-type,
NO momentary-contact '

HEP 234 or equivalent
1k, 1j~ W

non to the poll ing routi ne.

Digiti zing the Morse Code
The real c hallenge, of

co urse, wa s to teach the
machine to speak " Mo rse ."
Essentiall y, the syste m ob­
tains a cha ra cter (a byte of
data fro m t he message
text) a nd perform s a bit
te st, sta rt ing at the MSB. A
" 1" IS translated into a
dash and a " 0" into a do t.
Knowledge of the number
of dits and da hs in a par­
ticular Morse characte r is
requ ired in order to tell the
program when to stop shift­
ing the bit test acro ss the
data byte . Thi s is ac ­
co mplis hed by indi cating
the numbe r of elements in
the three least significant
bits of the data byte . As

shown in the flowchart in
Fig. 4 and the list ing in Pro­
gram C. the A and B Ac­
cum ulators a re m asked so
that Ac cu mula to r B re­
ce ives t he number of
elements . Acc umulator B
is then sto red at " ElDEC:'
a memo ry location which
is decremented every time
a Morse e lemen t is com­
pleted. Fig. 5 indicates how
the Morse code is encoded
into the previou sly d e­
sc ribed format. As usual,
exceptions exist, and they
deserve so me explanation.
The format is useful fo r a
Morse c ha rac te r which
co nta ins from o ne to five
elements. Punctuation re­
qui res spec ia l handling .
Therefore, if Accumulator
B p icks up the intege r "06,"



message around which the
code speed may be o pti­
mized . Fig. 7 illus trates a
group of e ncoded mes­
sages.

O pera tion
Start the machine by

executing at 001 D. The let­
ter "k" in Morse shou ld
acknowledge sta rt-up. At
this po int, the kever may
be used, or anyone of five
me ssa ges may be sent by
momen ta rily dep ress ing
the approp riate push-but­
ton. O nce sta rted, a mes­
sage w ill pro ce ed unt il
complet ion.•

0123

0148
0151

Starting Location

0100
0109

it. (Armed wit h only an
eva luation kit. this is a
manua l iobl) The sta rt ing
address of each message is
then stored in the message­
vector area starting at toea­
tion 0002. The current pro­
gram can only support five
message vectors, but there
is no reason (ot her than
memory contrai nts) why a
m ul ti tude of messages
could no t be stored; simply
c hanging a vec to r wou ld
then pul l a new text st ring
into the foreground. A
se ries o f "Ys" o r the word
" tes t" repeated seve ra l
t imes m ake s a nice brief

Code

A4 04 07 A4 04 07 A4 0 4 07
83010763 42 E581 02
63 07 A3 00
04 81 .04 07 02 03 07 23 81
02 A4 42 06CC 07 C2 02 A4
04 0654 07 01 03 07 82 42 C2
0107020307 A3 018200
01 01 01 01 01 01 01 01 00
0 4 43 C4 07 04 43 C4
070443 C4 00

Fig. 7. Sample message set.

Message

1.CQCQCQ
2. DE WA8T1W K

3. QTH IS UTICA.
MICH. ES NAME
IS KEN

4. EIGHT OITS
5. QRZ QRZ QRZ

three units of t ime of out­
put "o n" followed by a
single unit of ti me of out­
put "o ff: ' The contents of
Accumulator B at the time
of the call indicate the
desired element (OO:dot;
01 .d ash). The output, PIA
bit 0, is cleared to assert
output " on". This prevents
a kevdown situat ion du ring
system rese t.

Set up
loadi ng the messages

for the a utomatic sender
cons ists of conve rt ing t he
text of t he message into
hexadecimal and storing

then that part icu la r byte is
skipped: The six-bit char­
acter is found at the next
location in the text. Two
other special cases exist .
one for inserting just
spaces, and one for termi­
nating the message . These
situations, again detected
in Accumulator B, are il­
lustrated on the "CO DE"
flowchart.

Morse Code Generat io n
Sub routine " XM IT" (Fig.

6 and Program OJ ha nd les
the actua l fo rma tio n of
a nd o utp ut for th e di ts and
da hs . The t im ing fo r
characte r generation is per­
fo rmed by a de lay loo p
lo ca ted at OODe. The pre­
set value is conveniently
located at .OOסס An initial
value of hex 1700 sets the
k e ve r and message
generator speeds at about
13 wpm. A dot consists of
one unit of time of output
"o n" followed by an iden­
tica l unit of time of output
"o ff." A das h consists of

11M
(716) 235-7540

ICOM IC211

M on·frl 10 to 3
<\nd 6 t o 9

RON
(7 16) 235-7716

Swan l00MX

ALLIANCE
ROTOR

SPECIAL

HD 73 $99.95

Before you buy your neKf HAM RADIO-STOP-and lake time
fa call us. We offer the lowest prices in th e U.S.A . Charge u.
VISA OR M ASTlRCH ARGE, o r we will ship CO D_

((( DISCOUNT PRICES ON ALL ABOVE ITEMS)))

ATlAS . DRAKE . ICOM • SWAN . TEMPO . HY-GAIN •
DENTRON • WILSON . STANDARD . KLM • CUSHCRAFT •
B&.W • PlPO • LARSEN . BENCHER . NYE • WESTCOM •
ALLIANCE • MFI • TELEX • NEW·TRONICS • FlNCO •
ROHN • W2AU • HAM-KEY . AND MANY MORE .

trunk
$11.95

magnetic
$19.95

With 51S wave ready, a ll we left o ut
was a high price .

Now available In both 518 and 114
wavelengths. the Mobile 2 antennas are
great for 2 meters, 220 MHz or 440 MHz
bends.

TIle original Mobile 2 mounts to your
trunk lid. TIle Mo bile 2 m agne tic grabs
on almost anywhere. a nd s ta vs put . Even
when passi'lg big trucks.

Both antennas come with all cable,
COIlI'l'-'Ctors end hardware In one package.

Either way, you can't go wrong with a
K antro nics Mobile 2.

You can't go wrong
with a Mobile 2.

•

II.lKANTRONICS
The Lightweight Champs.

1202 EMI 23rd s-
Uo "'naI , Kanwol b6044 Phone 913-842-1745
w. ocapl VIM, M.... O>argt. check and m:;noy~_

.... K13 Amateur Radio
of Rochester,lnc.

11a!i S<onnll-' Id. I_ht'"ft, N.. w Yorl< 1.61.

.... ..,51
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"This is Your Computer Speaking"

- how to dial up your micro

Completed modem number one.



Inside view of my fih t modem (no te intemdl couple t tioera m OlJlI[ed ar angle ro tit 10
case).

J..t ry SO" ets
6166 Ban"er Ct.
Riw:'fSide CA 91504

A modem, now that 's
what I need for my

b800 system ! But how
about one t ha t has a uto
answe r? Auto answer le ts
you di al up your phone,
and , when it rings, the
modem will answer and
connec t your computet to
the phone line . Now you,
o r som eo n e e lse, ca n
o pe ra t e you r co m p ute r
f rom a re mote terminal
and mode m.

I decided o n using Mo­
torol a 's M(b860 modem
lC. and bei ng a fai rlv­
stingy-with-a-buc k person,
its avai la b il ity , fea tures,
and $14,95 price a re wha t
so ld me .

Afte r spend ing a week
thm kinl!> i cec.ded on the
fe atu re s for m y f ir st
mode m It was go ing to do
everything the chip was
capable of This ove rkill
a pproac h does have its ad­
vanta ges when you' re no t
pos it ive about what you' re
going to do with it o r con-­
ne ct it to

Two mo nt hs late r, when
the smo ke finall y clea red, I
had bui lt two mod ems.
One was a do-everyt hing,
interfa ce-te-a Imos t-everv­
thing. and the other was a
m ini mum-parts ve rs io n,
with mo st o f the fea tures.

This article will be about
a comb inat ion of my two
moderns which will have
the fol low ing featu re s:
0-300 baud, self-test, fu ll
duplex, or ig ina t e a n d
answer modes, compat ible

with various syste ms via
fT l o r R~-2 3L levels, and
auto answe r and d isco n­
nect. My total cost. fo r all
new parts, was under S70.
includi ng the c ase a nd
power su pplv .

Some Theorv
This modem uses audio

fr equen c v shrf t kev iug
(Af SK); da te to be sent is
converted to audio tones.
If the modem is in the e ng­
ina ting Ill ude, a log ic 0
(space) IS sent as a 1070 Hz
to ne (2025 Hz. If in answer
mode), and a logic 1 (mark)
is sent as a 1170 Hz tone
(2225 Hz If III ans we r
mud e); see 1 ab le 1. This
might see m a littl e confus­
ing, bu t it wo rks jus t fine.
These frequen cies are sta n­
dard fo r low-speed data
commu nicatiun .

Th is modem is com­
posed of severa l logical
sections. Fust is the inter­
face to the telephone com­
pany line (see the sc he­
mat ic, Fig. 11. Fbis mter­
face mus t be a ble to match
the c h a ra c ce ri s ti c im ­
pedance ot t he phone Ime.

usuall y YOO O hms, to the
modem. It m ust pr o vi d e de
isol a tion n om t he le le­
phone line and . tu ' auto­
mane a n~",~I, must be able
to detect wnen t he pnone
IS rin", ing and be ab le tu
answe r and te rm ina t e the
call.

The filte r (see Fig L)
passes on ly [ lit n eu ...ell
des 1070 Hz to lL/U tiL
when in the all :>""el -nod e
a nd 2025 Hz tv 2lL '.J Hz
wh en in t he v l lg lnole
ruode . The filte r I :> needed
bec ause. in t ull d upl e).
o pera tion, the moce rn I)

transmitting and l el.~I"lllg

a t the sa llie tu ne. and t he
signa ls must be separa ted .
The limiter, IC3, takes t he
sine wave frOIH tne utter
a nd c hanges It un o a :..vrn­
metri cal sq uale ""dve o f Ii

TTl-compat ible leve l, l he
d em o dul at or I n t h e
modem Ie COIIIIJcu e S each
halt-cvcle o t this sq uare
wave agamst th e \ rvstal­
cont rol led nmen a ,e to
dete u nine if the ru....o mmg
freque ncy IS <i mark 0 1

s p a L e . T he i n re s nord
detector, 1(4, IS used to te ll

th e ruooem IL t ha t the in­
Pll + su ma l enter mg t he
hnut er I S a bo ... e t he
nuuuuutn detec tabre revel

1 ile btlbO moo eru I( IS
m, b lai ns bet und tht- out
t it I t l a k.e :> .... dr t; ot ruoduta­
non uemodul anou. and
the haud- shagmg signals tu
e~t ... buvn. m aui ta m and
term m a re ttl", da t d illl k.
Anut hel section i:> the rn
{~IIa, e tv m e l..Ul ll lJutel 01

te l lllU la i. I here IS d t au

amoun t of fl eXIbili ty he re
due to the btl6U Si gna l
It' \leb oelll g I f L-compati­
ore L e pendmg on t he e ).­
au u:>e yuu pia ll f V I the
uuxte ru it .... an be ta ilored
t o t il ln my l..a se , I L Ol l"

vel ted so .ue of the srgna !s
to 1<) L32 , a ll o t t hem
c o u td be COllvelted If
oesu ed .

Huw II Wurk!>

It I IS pla .... e d In th e
auswe r .node when its pill
19 is ~I ull llaed f hi s IS done
o v tne r llJ~ detector when
vo ur ~hulle nngs 01 by
~" I :> h l n8 m e ans w er swttc n .
The, • d u se~ H. l pm of to go

n l~h d lJe la t lllg Rtt . whrch

16:> ~



ware! I guess if I had
socke ted the sockets, I
might not have had that
prob le m!

I made the ring detecto r
by lay ing an NE-2 lamp on
top of a flat cad mium
sulfide cell and using hot­
melt glue at each end of
the lam p to hol d them
to gether. The n I wra pped
bl a ck e lectr ica l t ap e
around them to keep out
the ambient light. The first
o ne I made didn't work . I
found that some NE-2
lamps req uire about 100 V
ac before they light. Next I
took apa rt a neon pilot
la mp a ssem bly . It had an
inte rnal 22k re sisto r in
se rie s with the neon lamp;
this combination worked .
The se ries resistor. R3, can
be fr om 22k up to 220k,
dependi ng o n the wattage
ra ting of the lam p. Pre test
you r neon-resi sto r com­
bination to make su re it
will light o n approximately
70 V ac . I bought t he cad­
mium ce ll at a su rp lus
sto re ; it' s about Y. · inch
squa re and 114 -inch thick
(a ny sim ila r configuration
yo u can co me up with
shou ld work okay). There
are a lso co m mercial
neon/CdS modules avai l­
ab le, suc h as the Ctairex
OlM 3120A Pho to mod .

Rl1 is an SPST 12 V de
relay with a 1k Ohm co il,
mounted in a 14-pin IC
package. A suitable 5 V
relay could be used if con­
nected to the 5 V supp ly.

Rl 2 is a OPOT 5 V rel a y
with a 100-0hm c o il ,
mounted in a TO-5 pack­
age . You sho uld be able to
use an y simila r re lays . In
my se cond modem, I left
out R12 a nd just used a
OPO T sw it c h, mou nted
between the originate and
answer push-buttons. Th is
made construction a lo t
easie r, wi tho ut losing a ny
real featu res.

I( Sa is just used for in­
version to save a t ransistor.

I used a 500-- to 6OO-Ohm
transfo rmer for n . The
ideal va lue for the side that
connec ts to the phone line
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Construction Tips
I bu ilt the mod em on

four printed ci rc ui t boa rds,
co ns ist ing of the foll owing
ci rcuits : th e in t ernal
couple r, the filter. limiter.
and threshold detector, t he
modem I( and RS·232
chips, a nd the power sup­
ply. You can use wha tever
const ruc t io n tech n iq ue
you prefer. I always socket
all integrated ci rc uits . This
time I had to re pl ace the
24-pin socket with one of
be tter qu a lity; it caused a ll
so rts o f prob lems, so be-

a negati ve pulse to IC1 , p in
9, au to mat ica lly rel easing
the break condi tion . This
negative pulse is a lso sent
to my SWTP 6800 comput­
er's M RST line. This gives
the remote te rmina l the
ability to ope ra te the com­
puter's ha rdware reset by
send ing a break .
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Answer
2025 Hz
2225 Hz
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detects the mark tone from
the answering modem, it
wi ll send out its mark tone
from pin 10 to the transmit
buffer, n , and out to the
line. Now t he CTS LED will
light. indicati ng " ready to
exc ha nge data ."

If IC1 , pin 16 is held low,
the modem is placed in the
self-test mode. The demod­
ulator is changed to the
mod ulator frequency and
loops back to the term inal
whatever is typed in.

When a brea k (1 SO ms
space) is received by the
modem. IC1 , pin 3 is
clamped high and stops
data exc ha nge. This posi­
t ive-go ing level trigge rs a
one-s hot. IC6, whic h se nds
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Tab le 1. FSK transmit frequenc y.

Fig. 1. Main schematic with internal coupler.

.,

connects the modem a nd
answers the ca ll. At t he
same time, le1, pin 15 goes
low; this places Rl2 in the
proper position to select
the answer mode fi lter.
Whe n le1 detects the ma rk
t on e fr om th e o t he r
modem , pin 23 goes low;
this turns on the clear-to­
send (CTS) LED.

The originating mode is
init ia ted when the orig inat­
ing switch is pushed, caus­
ing lC'l , pin 21 to go low.
Next, pi n 4 goes high, clos­
ing Rl1. connecting the
modem to the phone line.
At the same time, pin 1S
goes high. operati ng R12
a nd se lecti ng the orig­
ina ting fil ter. When IC1

~ 166



to tones anything that
comes into it. I used my
SWTP CT 1024 terminal.
Turn o n the modem and
push the answe r switch.
Turn on the test switch.
Now the CTS lE D wil l light,
and what you type on the
keyboard will be looped
back a nd printed on the
sc reen . If you insta lled the
m anu al f il te r sw itch ,
change it to the orig inate
position (this is one o f the
things t hat Rl2 does auto­
matica lly). This is about all
the test ing you can do until
you find so meone e lse with
a modem or build two like I
did !

Interface and Operation
I connec ted the modem

to my system by parallel­
ing it ac ross the CT 1024
data in and o ut line s. This

167 I1i

Fig. 2. Filter c ircuit.

0 .1 uF capac itor in series
with t he meter a nd adjust
R2 for a level of -15 d Bm,
0.14 V rms, o r 0.39 V p-p.

Next have your friend
ca ll you back, but, before
he doe s, the modem should
be o n and connec ted to the
phone line, and , if you left
out Rl2 , place the filter
switch in the answer posi­
tion. When he calls, t he
phone shou ld ring once. If
it does, wait a few seconds
a nd pick up you r phone.
The modem shou ld be
send ing out a 2225 Hz
tone . If the phone keeps
ringing, the ring detector is
not working .

To te st the da ta sec t ion,
connect the data in and out
to some thing that speaks
RS-232 at 300 baud o r less.
The modem does not ca re
about fo rmat; it conve rts

' ( 2. "Til ' C' '00' • '00' , , 'CH
~ .". , ~ ' 0 0' • 0' •, ",. '" , ,.,.

T ...
• ---';f- •

• • •,u _ 2'0 . .. "
• ---';f- "- - .. , • , • ,

"C'-... ' '.,. 0' • '", "0 • I." , I." , 10 "
• • •

0 • • • • • •2671:1
_~2

'lOA , ,' A

'L0 ,.
"0, .",

~",
'- . ..

- - ---- -- ---- - -- ~- - - ---------------,
• 0- 0-

,
0

• • • 0'.,. 2n . .'.. 0

• • • .U.[R• • • • ,
Mll O[..C'-... ' 2' , . ,,~ , .... ..~,

0 .00 , ..,
~~ • •• •• • • • •U HI -:;2 ' 240A 2 ".

~ "

'""-.•" ..,......."" ....,,""" ..,..,
., • .,

1" " " .• " • ••• ••o A , .., ,
v ~ •• ~

' 0 'c' ,.. TO ,co ' K'll.,.. .. , , .,.. , • '"'" • .. 'c . •• J.
.,~

• • '20•..
~ ., T."

.,..

""]" -
'"

T" ~$M 1 T

' UH[R

R2 ' 0 n .." ... ..
200 _ • _'2

pu sh t he bre ak pu sh­
button; the modem shou ld
send a 150 ms 1070 Hz tone
every time this switch is
pushed . Now pus h the
d isco nne c t sw itc h; the
modem will send a j -sec­
ond 1070 Hz tone, the CTS
LED will go o ff, and the
modem will stop se nd ing.

The transmit level (R2)
will be adjusted ne xt. Dial
up a friend and have him
leave his phone off the
hook. Wit h the modem line
te rm inals connected
ac ross the phone line, push
the a ns we r pus h-but ton
a nd hang up yo ur phone, o r
operate the line switc h to
the modem. You have 17
seconds to measure the
signal level ac ross the
phone line with an un­
grounded meter. Use the
output jack o r connec t a

Testing and Adjustment
The modem 's hand­

shaking signals shou ld be
tested fi rst . Con nec t a
sma ll hi g h-imp ed a n c e
speake r (100 Ohm) o r fre­
quency counte r to the line
te rmina ls of the modem .
Turn o n the power a nd
push the answer pu sh­
button; you should hear a
2225 Hz tone. The level
can be adjusted by R2.

Next, connect an audio
oscillato r ac ross t he
speake r and app ly a 2225
Hz signa l, push the origi­
nate pu sh-bu tton and, if
you left out RL2, cha nge
the fi lter switc h to orig­
inate . You should hea r the
modem send out a 1270 Hz
tone, and the c1ear-to-send
(CTS) LED will light. Next,

is 900 O hms. The side of T1
conne cted to terminals A
and B can be anything be­
tween 500 and 1k Ohms,
but, whateve r va lue it is,
R1 (connected to p in 1 of
IC2a)shou ld be ad justed to
match it.

All the frequency-deter­
mi ning re s is tors in t he
o riginati ng a nd a nswe r
filte rs shou ld be 1 % . All
the .01 uF capacito rs
should be 5% or be tter,
mylar or polystyrene .

A lot of phone com­
panies require you to rent
(from them ) a cou pli ng
device when connect ing
externa l equ ipme nt to the ir
lines. The re are several
types of coupling devices
that will give the same
auto answer and discon­
nect fea tu res as the inter­
nal couple r desc ri bed here.
One is a CBS data coupler
which has RS-232-compati­
ble signa ls. If you use o ne
of these, the optiona l data
coupler interface (see Fig.
3) is used in place of the in­
ternal coupler. This ci rcuit
will provide the RS-232
levels needed by the phone
company's CBS data cou­
pler. R1 shou ld be c hanged
to a 600-0hm re si stor ,
be cau se th e c us to me r
sides of their couplers are
600 O hms.
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with m y term mal over to a
tnends home I dialed up
the c.o m pu tet, an d w e
pl aved ga mes tor t our
hou rs i t wor ked great !
Im agine w hat I cou ld do
with d floppy bad , at the
comp uter! •

f ig 4. "'uwer !> upply.
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Close-up o f modem num ber Iwu
have th e auto anaw er teatcre.

1l"i ,;mau" - wr tch al"\o hang
up 0, c nangt. ..our br,t"'

sw u c h to t he mod ern
'~ he , 1 you r moc ero detec ts
tne tone. It wil i seno o ut us
mark tone: then the CT~

Ll:::D will light , and the date
r-an now be e xchanged

It you art: tat kmg to an
)WTP c o m p u t e r whose
MRS I l int.' IS connected to
the rese t termmal. send ing
d break wil l re set the com­
puter to its Mikbug rM
o per a t i ng sy stem Ooe r
dtln):; the disconnec t push­
bu tto n wil l c a u se the
modem at the other end to
hang up.

A lso remember that , It
t he m odem IS on and con­
nected to the phone lme, it
Will answer a ll call s you
get It co u ld be som eo ne
no t e xpect ing t o get d 222 5
Hz tone m his ear and they
could report vour phone
out o t o rder . I he best thing
woul d be it vou had a
se para te phone 11I1 e ru st t or
the modem .

1--01 ruv ac id test , I left
oile m odern at heme and
t ile compu ter loaded with
games the o t her i tuok

L> ' "

' "... • -"U", [f

- -t-L.> ~ l

wa v It ad s lilo- e a not he r
te rminal th at ..an access
t h e ' -" lll lJu tet o ve r t h e
r' h {)~ .. l int:

, .... ::. 1-: til.. !TII .dt"1n d :> d

t~ !n H'd l 0 111, l ikp t~ I "' ln~

to <:l t illl t: sha h, v.omp.ne r
just c o nnec t I t to t he tet
miua l dud di sconnect the
rest () f the system

When U SlIIg mod erns a
point to reme.n oer is tha t
one end IlhJSI be 1II t he
o ngmate and tht' o t her In

the an swe r mode It does
nor rt-'a llv o-aner wbu n

the hdnd-sh ak.lI1g tones
c an be lo st t o . UIJ t v I }

seco nd s net ore the con
nel tmowill be lust b u t
da ta se-u Wh'-I I t he CTS
U 0 b o tt wu l be test

UlI n ng actual U St: , it vou
are the orieinettng rnodem.
dial (he number you w ant
and it wII! he a.i swered by
a person 01 d modem If
YOu he al d tone vuu hel ve
17 )e( o r.d s to v••""'! y UHI

~ lb8

,

,

FiB j ()p£'Ofldl UH da Ta
Lo up ler inlet ' dLt>

.-
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Kilobaud Magazine. aimed at the com puter hobbyist and small businessman who wants to learn the
fundamen ta ls of com puters, is an ongoing ENCYCLOPEDIA OF COMPUTING growing in size and in­
formation every month. The complete encyclopedia incl udes over 4000 pages on:

Programs to help you with your system . . .
News of ne w hardware and so f t ware. . .
Evalua tions of new hardware you may be interested in getting. . .
Thought·provoking articles. . .
The key to ha ving fun with your computer. . .
Hints on how to save money_with microcomputers .
Hints on how to make it rich using your computer .
Information exchanges for hobbyists. . .
and more.. .

Kilobaud believes that hobby computing is the forerunner of small business com puting. home com­
puling, and widespread educational uses. To stay in touch w ith what's happening day to day in the
world of computing, or if you are just getting into computers, or if you are just getting interested,
Kilobaud is for you. It's written to be understandable for beginners and interesting for experts. As a
special offer to new su bscribers, fill out the coupon for your subscription, and if you like, get your en­
cyclopedia started with some of our back issues. I f you take full advantage of th is offer. you'll save
S50!l

As a limited offer to new subscribers. Kilobaud will send you th e following with a subscrip t ion to Kilobaud.. •

One-year subscription for SI8 (25% off the cover price)
Three-year subscript ion for S45 (37 Ih % off the co ver price)
Up to 10 back issues (our choice) to get your encyclopedia started, at SI.50 each (50'70 o f f , save up to S15)
A Kilobaud Binder, as advertised. for S5.50 (you save SI)
That's a savings of up to 540-for the most comprehensive encyclopedia o f com puting a vailable.

Fill out the attached coupon today (be sure to tell us how many back issues you want).

You need not send money now; we'll bill you late r if you lik e (the back issues and your binder will be sent after invoice has been
paid).

-------------- - - - - - -

___ Kilobaud Binder @ 55.50

[J Bill Me
Card # Exp, date _

Qty.

Total 0 Enclosed
[ I Master Charge [] Visa

Please Rush My Subscription To Kilobaud and Start My Encyclopedia 0 1Com put ing . . .

O ne Year @ 518
[ Three Years @ 545
;;:;__ Back Issues (up to 10. our choice) @ 5 1. 50 ea.

Signature _

.Zip Code

- - - - - - - - - - - - - - -
.State

- - - - -
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Kim H. Lantz, VEJAKL
Lantz, Electronics Ltd.
J5 Clifford Street
North Sydney, N.S.
Canede B1A JXl

RTTY with the KIM

- one more step

Modified character set.

~ 170

0300 40 I . f ... "

0 301 4B ~

0'02 5 1 Q

0 '0' ~~ IJ

050 4 20 ' Ig ur.,

0 50~ U J

0'06 '7 .
0'07 4 1 A

Ol08 ~8 X

OJOg 46 F

050A 59 y

0508 ~5 S

OSOC 4 2 8

0300 H 0

OSOE 5A 2

OSOF 45 E

0"0 56 V

0)1 I 4} C

OH2 '0 p

0'13 49 I

0'1 4 H G

0'15 52 II

0"6 4C l

0517 OA Lin. I ••d

0}18 40 "

0)19 4E ~

OJIA 48 H

Olill 10 Spac.

O}IC H 0

0'10 00 Cil

O}IE 5. T

Oll' 40 bhnlo.

Uppu ca ••

0520 40 Ietter ,

052 1 2 B (

0 322 3 1 I

0513 37 7

052 4 20 f Ig " o' p,

0325 27

0326 52 2

0327 20

0328 ar /
OH9 21

OHA 36 6

0328 00 b.11

OHC 5f 1

0320 24 1

OHE 22 ~

OHf B 5

OBO 'II

0" I 3A

OB2 50 0

OB5 38 6

0534 26 .1

OJ35 H 4

0536 29 I

03J7 OA lin_ F••d

0538 2E

0539 2C

OBA EA ~cp

0"11 80 Sp.c.

OBC 39 9

0"0 00 CR

OB£ 55 5

OBF 40 b l~ n'

W ithout a doubt, t he
KIM-1 mic rocom­

puter has to be one of the
slickest littl e ri gs on the
computer market. It is be­
ing put to work on all types
of ham-or iented applica­
tions. It is decoding Morse
and RTTY and transmitting
Morse and RTTY, and all of
this with only the 1K of
memory that comes with
the unit. (8080, eat your
heart out .I At the time I
was first seeing all of these
articles (in 73 Magazine, of
course). I did not have a
computer and was having a
terrible time deciding on
just what I should get.
After seeing Wilfred
Gregson 's article (Sep­
tember, 1977) on " Receiv­
mg RTTY with the KIM"
and several others, I de­
cided on buying my name­
sake.

When I first tried
Wilfred's program, I was
amazed at what I was see-

rng . Even wit h the
7-seg ment disp lay. t he
wo rds were very easy to
d ist ingu is h. I was q u ite
heavi ly involved in RTTY at
the time. so I had a ter­
minal unit. I found t he
KIM-1 much more tole rant
of the various things that
affect RTTY. Such th ings as
d istortion of the cha racter
pulses that would drive the
old Model 19 crazy did not
seem to bother KIM very
much. I was also using a
HAL OS-3000 version 2 in
my RTTY operations. For
anyone familiar with this
unit. they will know that
besides featuring the
Baudot code, it is an ideal
computer terminal m the
ASCII position. It was o nly
logical that I should want
the KIM to deliver the
RTTY to the HAL terminal
so I would not have to
struggle with the 7-seg­
rnent display. This IS the
basis of this article. It may



..... G1 2 HE"THOX·lOO M~1 S 95
HE" TH HX- l 0 Po _ r . , .... S 95
H EA TH 5B· 220 PI~ 'e . . . S l l 5
HENRY 2KPI~,e ", .. " Sl50
HENRY2K · 2 Po w e, SI55
HENRY 2K·4 Power . . , . , SI65
HENRY 3K·" PIM e , . . . , SI65
HENRY 3K ·A DC Chok.. , .. S B5
EFj T.80LT PI~' " . . . " S125
EFI 500 M~ul ~lI on . . S 95
EFl 500 DC Choke S 75
NATLNCl·2000rl~,.. , .. S1 25

ALPHAA770I'o_,. , .SI35
BTl LK-lOOO rl",~ . . . . , . , , . S 1)5
COlUNS30S·ll'ower . S1 1S
COLLINSKWS-l r l~le . _S 135
COlLINS SI6F·Z Powe, . , , . S 95
Q[NTRON160-IOLl'ow,",_ .S115
DRAKH 4BPI.. ,e , . .. . " ..... " .SI65
GONSn G58-1 00 Powe, _S '95
GONSH GSB-I01 Powe' . . . . . , , . S 135
H_CRAFTERS HT_3l Powe, _ . S 95
H·CRAFHRSHT·37l'ow..' .... " .S 95
H£ATHDX_IOOLVPower. S 95

HEAVY DUTY
REPLACEMENT TRANSFORMERS

CUSTOM TRANSFORMERS

ermiiDID
Amilleur
SUPpll•.~

~JDa.
MEMPHIS, TENNESSEE

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

over 20 years experience in ham radio
CALL TOLL FREE

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

MONDA Y- SATURDA Y 8:3Q.5:30
FOR YOUR SPECIAL.

OFF-THE-SHELF SPECIALS
PLATE XfMR, 2400 V"C@ 1.5" ICA5 2201240 PRI·4 ILB .. S 150
PLATE XfMR, 3000 VAC@ 1 SA CC5 BOPRI-60LB, , .. , , , , , , . \ 195
PLATE XfMR, 3000 V"C@0,7AICA5 I 15/BO PRI·27LB \ 115
I'LATE XfMR, 3500 VAC@ 1,oA ICA5 1 I 5iBOPRI·4ILB, , . . . , . . . . . , , . . . \ I 50
PLATEXFMR , 4000/4600VAC@1 5AICA5230PRI·60LB \ 195
PLATE XfMR, 6000 VCT@O,BACC5 1151BO PRI·4ILB , , ..... , , \ I 50
flLMT XfM R: 5,OVCT@30A 117 PRI·9.5LB .. .. \ 30
f ILM T XFMR, 7,5VCT@11"I 17PRI-9,5LB , . . . . " . ... . " .. \ 30
f ILM TXfM R: 7,5VCT@55AI151230PRI·14,6LB. .\ 65
f lLM T XfMR, 75 VCT@75"115/BOrRI·20,lLB . .. . \ 95
f IL CHQl(L 30"MPBifl1~rWoundon'!>··~7··fOd. ..\ 9
DC CHOKE, 8 ,OHenrl",@ L5AMPOC 4ILB .. "" . . . . , , ... \150
5WGCHOKL 5-30H..nri ..s@I,OAMPDCBLB, .. \100

All TRANSFORMERS &- CHOKES GUARANTEED FOR 24 MONTHS
Men, otllll's e lso " . "il"b le. W,ile for 'rile 1/51 o r quote o n lIn, custom

trenslormll' , c llo~ ll, or s"lu re ble ,e"Clor.

Write: 3202 Summer Ave., Memphis, Tennessee 38112
~......,,~. '--

Peter W. Dahl Co.
4007 Fort Blvd. . EI Paso, Texas 79930

Telephone (915} 566 -5365 o r (9 1 5} 75 1 -4 8 5 6

v" Reade, $ervice-spr page 323, 171 ~



see m ra th er iro nic to
receive ASC II o n a video
te rmina l that already can
rece ive in Ba udot, but this
is aimed at the computer
hobbyist who would like to
print RTTY on his Model 33
or o n his ASCII terminal
and does not have normal
Baudot provisions.

I guess you could ca ll
this a glorified ASC II -to­
Baudo t converter, but to

say tha t wou ld be an in­
just ice. Not o nly will you
get the full upper a nd
lower case, bu t you will
also get somethi ng called
"unshift on space." What
this means is that if you are
in upper case Baudot and
you receive a space code,
the un it will automatically
shift back to lower case.
This might not seem li ke
muc h, bu t in the presence

of severe noise and fad ing,
th is is a blessi ng in
disgu ise. Here you wi ll
have t he RTTY printer that
many drea m about. If you
take the troub le to get this
going, you will be in for
some ve ry artful RTTY pic­
tu res.

Afte r studying the pro­
gram, the f irst thing that I
had to do was to get the
DU TCH su b ro uti ne in

the re somewhe re. With th is
co me the necessa ry
c hanges to the lookup
table so that the characters
tha t are DUTCHed will be
the corresponding ASC II
characters. One of the first
p roblems that was en­
counte red was inter­
fe rence with the command
detection. For example, if I
put the ASCI I code for
space , 20h, In lo cati o n

0200 ~9 H

0202 eo ~ I 17

0205 ~o 06

Program listing.

STA a bs 1141

LOY I ",,,, 06

0265 20 n

0167 10 01

0169 .0.9 00

0 166 a 5 E4

err , (Ion

LOA I,"", 00

0207 ~2 09

0209 ~9 00

020e 85 £4

l-OX I",,,, 09

LOA t ",,,, 00 Put 1 1"0 In He ltcs/lT9' bv ta

021\ 0 ~ C a I 02

0170 50 0 7

0112 .0.9 20

J~P t<l I Tn l ,"

lD~ I",," 20

0200 2C 00 17

0210 30 03

0214 a5 E4

0176 OC 8 1 02

ST~,. ooe o

J ~P ' <l .n. I , n l , "

0212 4C 00 01 J "P 0100 loo" ogoln. 0279 ~ 9 01 lo~ I", .. 01 BELL

0215 ~9 OF

02n BO 07 17

02t~ ~9 00

021C 85 £1

LOA ; ..~ Of .. , ,". II~H I I ... daloy

STA ebS n07

STA,' DOn

0118 aD 01 17

021£ en 00 t1

0281 ~9 "

0283 60 07 t1

ST~ a~. 1101

SU dbs 1100

F I N I S ~ se' l o c 'ne tnird delay

011£ ~9 10

0220 B5 £5

0222 2C 07 11

022' 30 03

0227 4C 22 02

02H ~9 14

022C 60 07 t7

022 f 2C 07 17

on2 3D 03

021 4 4C 2r 02

LOA I", ,,, 10 so' bl' posl .lon ceglS'ar

STA,. Don

611 1101 Is 'Ir.' ~.I.V f l n l s " a d ?

LOA I "' ''' 14 .. I I I"' e' 10 " second d.toy

B I T 170 7 Is I lmo c flol. hed '

8"' 1 bronC h II ya.

J "P I I no', 90 10 022F en~ ~ a l I

0286 2C 07 n

0289 3D O~

02ae ac 61\ 01

028£ ~9 00

0290 au 00 11

029 ' 4C 00 02

OH2 M er

BIT 1707

,".
LO~ 1",,,, 00

SU 1700

'"
ST~ ., ODED

STX,. OO~I

STY" ODE 1

100 >

•• "." ,. X

, "

8'T Ree~ '"a s'a'. 01 Inpu' nOI)0231 zc 00 17

023~ 10 06

onc A' f1

OB£ 0' ~5

8~1 I' I' Is • I) • do no' l<lad

0346 C9 ao

0348 FO 18

(lSO A C9 00

0,4C FO 19

fifO I f '<l, 'h.. n g<l '<l 0361

BEO I f 00, '~en go ' 0 0361

172

0200 B' n

(1101 46 £5

0146 C9 00

(1148 F(I (13

014~ 4C 2.0. 02

0140 AS £1

DIU 0' E4

0751 ~8

0151 B' £3

02'4 69 00 0 3

0257 a, £7

0259 4C 00 03

025C 2 4 E7

02'£ 10 0'

(1260 4C 8 I (11

(126' 06 £1

[d

STA,lOO£7

B£O all fInished?

J "p ' 0 1)11 ~

ORA,7 OOU

lAY Inde . f<lr I<lO~UP

STA ,l ODD

STA ,. oon

J" p ' <l <l" lpu' ' 0 l e c",l nol co u ' lne

BIT , lOOE7 C""C o f<lr a co","'and

BPL '0 'unC'I<l"

J "p ' 0 flnlsh

~SL " O(lEl D.cod. le"er, 'unc'I<l~

03H C9 20

0350 FO It

OH2 C9 0 0

OH4 FO I J

0'56 10 ~O IE

0359 .0. 5 EO

OH8 ~6 EI

0350 At E2

035f ac 5 C 02

0 31\2 A9 0 0

0'1\. as E.

0 36 6 .0.9 20

0 368 4C 56 0 3

0 '68 .0. 9 07

0 '60 . C 5 6 0'

0370 .0.9 00

0'72 OC 5 6 0 '

9£0 I' 00, -"e~ go '0 036C

Ma I' '<l, '''en go -e 036C

LO~.r ODED o""<l'.

LO X, . DOE I oa"<lre ~ X ~

, "

lD~ I ",,,, 00 "n," 11t on spaca cOu tlna

S U ,' 00£4

LOA I ",,,, 20 , pac " c o u t l ne

J ~p ' <l DU TC~ o' 0 3 56

LO~ 1"'",07 ball rou'ln"

J "O t <l DUTCH a t 0 ' 65

LD~ 1",",00 NUll ' ''u' l ne

J NO '0 DU TCH a t 0 351\



0)1 B, t he commaod detec­
tion part of the program
wou ld sense th is as 3 FI G S
co m mand and a ll t hp
c ha rac te rs re cE"ived aft p r
that w o u ld bp upper r.ave.

Therefore, for a ll t be
commands, space, ami hell
codes in the table, there is
anothe r part in tbe output
routine that wi ll look fo r
these and inse rt the cor rec t
ASCII codes for the fun c­
t ion . Aftpr thpse modified
codes a re spnt to thp ter­
mi na l, the y are c hanged
back to their o rigi nal value
50 the commend defec t inn
will function p rone -tv . Spe
lo catio ns 0 340h th rou gh
0374h fo r thi s func t ion.
The va lues for FI Ge; a nd
l TRS that are output to thp
te rmi nal a re sim ply null s
because WE" rio not want
the te rminal to p rint
a nythin g on t hl"'''p com­
m ands If thp"p were no t
chaneed to null " , the ter­
mina l W OI lid space, 20h o n
a FI GS com-na nd. o r out­
put the ch" r"rtf>r rtl! .w hic h

is 4011 o n " l TR:S co m­
mand

The next step In t h".
-nod ifrca t ion was t he riel€'­
t ion of a l l unnecesvarv
steps in the progra m , sur-h
as the di spl a y and " II the
sof t\O/a re tha t supnorts that
funr-tion Th,s a lso includ­
ed the " M O V E" a n d
" SETX" parts in the ongin",1
progra m . You wi ll "PE" t ha t I
also elimi na ted t he t ur nng
p a rt from the ortain al
be cause I h<tve a termmal
unit WIth complete tilOlO l.{
tacilmes If vou wprp to
use the Pi t on the KIM for
your terminal unit, VOlI

would h;:tve t o add th is no
at the begtnmne. So do no t
fo r get t o cha nge t he
necessa rv cornrnarvis fo r
mout f rom thp Pll ctrcurt
"rod plro g nn thr,> apot'ca­
tion" ron l1P('tnr

, used i't hi2h-"ppPrl Pot­
te r an d Brumfield rp pd
rel ay to c o ntro l d ati" o n pin
A, but I would suegest the
photo-coupler a s t he best
me thod It you arp no t <'

RTTY advocate and do root
ha ve a termtn al un it , t"'ere
.:HI'! s"!v":,,rill units on the
m ar k e t now w hic h, for
t heie pr ir p , ca nno t be
beate n Manv of t he~e do
not come w ith the hi~h­

voltage loop supply which
the mechanic al units "ur h
as thp Morlpl 19 require,
but this is ju st fine We d o
not require the high pull-up
vo l ta ge t hat these old
bf'C's ts rel1 uirpo Rerne rn­
hpr we are m(ld",rn! At t YOU

nperi is thp cu rrent to light
the lED nn the coupler
Thi" elimin-.tP" one rn.:lior
expense of a tp rminilllJnit
If you are ser ious a bout
t his at 03 11 , you re ellv
shoul d inl/ps t in on f> of
thp"p c he a p te rmin al Imi t"
You wi ll receive vome f",,­
tavttc art and see some of
the mmt emovabte Q'iOs
that ynu co uld ever want
to sep YI)U r an then realtv
pn jny thp rTl'ldp end nnt hI"
ulaaued w it h the errors
c a use d bv Q RM a nd QR N

1 hopp that t h is tl: rtirlf'

w il l lust bp the st art o f a
...... b ole R1" TY on er a t m g
~y "t p rr. f o r the k IM·1
ow ner teatunne al! the lu x­
urtes o f this " rpc e lllp" ar t i­
ell" and also so me very
deo-eble tr a nsm It t unc­
t ran s tike large memory
buffe r f or tvpine fa ste r
t ha n t he c u to u t rate ( 0 1'­

rectr on and editmg of
transmrtted data hefo rp it
IS actu allv transm it ted, and
more im po rtant. very li tt le
ex tra hardware.

Also , If vou Me t h rnkmg
of a co m pu te r I hr-pe I
havp added lust o ne rn'lrl;>
p ing fo r t he " IM -1 . You will
he a ble to ropy all RTTY a t
"lll stand ard voeeds. 11I "t by
c hartg l n ~ thp bIt 'll the
t impi I WPU lrl il l"p IIkp t o
talk to OPOOl p '/II h ( ; ;'I n '

1( 1.'\11 1 o w ners , us uel lv
bane out 'thnur 14 tJ40 o n
Sund ev a t 1 4.1\01 5,--, p lease
~I Vp l'Yle ,;t h011pr 't nn -nevbe
WI" c.,n t rarle IOf'.lrrnil ~lnn

0". t h l" and othe r proar eros.
Oh, vee, a rw bodv h<,.vP a

f 10PP\l on a "'. IM1.

.;.d
~ 7'l ' I, -



Jan A. Heig WA4VQD
tsts Pine Ridge Ct.
"" onlgome,>, At 36109

Ed Mehnen N3NN
PO Box 73
Scott A FB n. 6121$

DX Delight
- a do-it-all program

Editor's Note: WA4VQD will provide a lull listing of data lor US and world cities and all OX countries to all those who request such and
enclose a legal·size SASE.

, 5

GREAT CIRC LE BEAR IHGS AN D DISTANCES PROGRA"

00 l OU WAH T OTHER POl lI Is C~LCUlATEDt YES OR 110

Fig. 1 Sample run of program instructions.

light bu lb in my head came
on . " If it will work o n a
time-sharing BASIC sys­
tem. it will work on my
IMSA I," I said to myself .
Then I knew I had found a
good ham rad io program
for my comp ute r. With
Ed's blessing, I rewrote his
program and used the ex­
tensive data he compi led
on the DX locations to
come up with thi s program .

The General Theory and
Calculat ions

Any edition of The ARRL
Antenna Book features a
sec tion on fi ndi ng d irec­
ti on s. Thi s includ e s a
descript ion of the ca lcula­
tions fo r Great Circle
distances and bearings be­
tween any two points in the
world . These are based on
two formula s using trig­
onometric fun ctions.

For distance : Cos D ­
sin A sin B + cos A cos 8
cos l.

For bea ring: Sin R = cos
B esc 0 sin l..

A your latitude in
deg rees .

B = the latitude of the
d istant location in degrees
(latitudes in the Northern
He misphe re are positive
a nd those in the Sout he rn
Hemi sphere are neg ati ve).

l - lo ngi t ud e dif­
ference betwee n the two

"The American Radio Relay
League, The ARRL Antenna
Book. Twelfth Ed., Newington.
Connecticut. 1970. p. 284.

How II Started and Credits
Due

When I started se lling
se lected pieces of amateur
radio gear to pay for my
growi ng compute r system,
my ham radio colleagues
alw ays came up with the
o ld familiar "What will it
do?" or ' 'I'd build o ne of
those computers if 1 could
fi nd a use for it." I had a
canned five-minute disser­
tation on the virtues and
potential applications fo r
my system which I cou ld
immediate ly recite . This
usuall y quieted them, but I
wa nted a good ama te ur
radio app lication to prove
that my computer could
" re allv do something."

I got the ide a fo r thi s
program from Ed Mehnert
N3NN while he was givi ng
a talk on DXing to our local
Twin Base Ama te ur Radio
Club. Ed men t ioned that he
had developed a computer
program written in BASI C
on a time-sharing system
whic h allowed him to
calculate the distance and
bea ring to the OX coun­
tries. At that moment , the

dis tance and beari ng to
a ny other point in the
world . Using the data com­
piled and supplied here
with the program will yield
dista nce and bea ring
tab les to major us cit ies
an d a ll the DXcount ries o n
the Ame rican Radio Rel ay
l eague (ARRl ) co unt ries
li st.

tedio us a nd tim e -c on ­
suming. Here is a program
that does it for you. By
entering a set of coor­
dinates, you can get the

-, ...

EHT EIl LATITU'E Of IIST AHI POIIII _
t 48.83

ENTEIl .ISTAIIT lOCAl ION IES IGNAT ION
t PAR IS, FRA",CE

UISTAIICE FIl O ~ ~OH T 60H[R Y. AL TO PARI S, FRANCE IS ~ 5 2 2 "llES.
THAT DI STAN CE IS 7217 KllOII[ 1[ RS.
llEARJ NG 10 PU IS, FRAN CE IS 46 DE GR EES.

LIITER LO NGtTl/D[ Of DIST ANT POINT.
.. 2.33

flO YO U NU D IN STRUCTION S' - YE S OR NO
'r YES
T ~IS PIl'OGIl'A" CALCULATES GRE AT CIRCLE DI STANCES IN
STAtUTE "l l ES AH D KllOIIE TE Il'S AN D BE ARI NGS BET UEE N
YOII AIID THE REST OF THE UORtD, LAT IT UDES III THE
HIRTHERI H[ " ARE POSITIvE All ) SOUT ~E /l' 1I H[ II ARE IIE 6,
l'"G ITU'ES III THE EASTERII HEll ARE POS ITIVE
AI. UE STE RII HE" ARE II[ GATIVE . AlIIAYs USE DEGREES
UITH BECI "Al PARTS· 10 "JII II TE S A" D SECOIIDS .

1 = GLOBAl 6/l'1I CUHRU OH YOUR LOCAIIOH
IUT EVEU 15 DE6R£ES J LON6 EVERY 10 DEGl~HS

2 : )EARI NGS AH B IISIAHCES TO NA JOR US [Ill ES
J : IEAR I NGS I lis IAICE TO 01 LOCAl ION S FRO" THE

ARRl COUHIRI ES l iST - l iSTED BY CALL PREfi X
~ : IOl~ 115 CIT IES AN D 01 LIS T.
~, = BEARIIIGS I DISTANCE TO USER SEL EC TED POI NTS.
6 • ENTER NEW CEll fRA l l OC ATION
I : TERIII NATE THE PliOGRANII I

UHAI IS THE LO ll6t tUOE Of THI S lOCAT ION'
.. - 86 . 3
5E l ECT THE f UNCIIOH YOU YAHT AH' ENTER t HE NUH IER

UHAT IS YOIlR IAIIE Al l CALL lEITERt
.. JAM HE ISE - UA~VOD

UKAT IS YOUR lOCAT ION ( ~O"E OTH )t
.. MO NTGOIIER Y, Al
WHAT IS T~E l ATITU DE Of THIS l OCATION!
.. 32. 3

Calcu lating Great Ci rcle
distances and anten na

bearings to va rious points
around the world by hand ,
even with a calculator, is

174



CI TI ES LIST I NG CENTERED ON MONTGO NERY. AL FOR JAN HEISE - UA.VOD IHIl I NOS TO ex LOCATIO NS 0 11 A ~ Rl COU NTRIES LIST
IOEL - NUN S A COUIlTRY IlEL ETE. FROIl ARRl LIST

~fA~INGS AND DISTANCES 10 NAJOR US CiTIES

cln NILES KIN IEARING
I' X LI STING (( litER£» FRO ft NOIl TGOllfR Y, Al FOR J AN HEISE - llu VOD

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

Fig. 2. Sample run of US cities list.

locations . In this program,
l - 11 - 12. where II IS

your longitude and 12 IS

the distant location .
longitudes In the Eastern
He misphere are posi tive
and those in the Western
Hemisphere are negat ive.

D = dista nce in na utica l
miles or min utes o f an arc.
One Great Ci rcle a rc is 60
nauti cal miles and 1 rnm.
- 1 na u t ic al mil e
1.1 5078 statute miles. In
thi s prog ram, the ou t put is
converted to both statute
miles and kilometers .

R = the direction of the
distant locat ion from you
in degrees east o r west of

'"252
J8

""..,,
"Jl2

'"lSI
J37".
53..
'""16.
18'
203
I7J,,.
'"60
'58

'""..
95

"J02
J37
J02

""..
'55
95

"n
"""J27
57
es,.
"76
76....
""

13.11
10972
12435
13175
1219B
11991
13"02
131 JB
1271 7
12"3
11653
123-45
13:166
1150B
75 49
7260

'"14070
7448
13599
7036
6516
HOI
1117
7147
5"~
S935
6540
S98~

11947
14070
15882
lJ533
1:1882
6109
5362
6273
805J
11947
" .0
14328
7579
75 7B
1766
14006
715 3
n u
6563
7097
6971
69 71
10539
651 4
8319
11215

1l 1L ( S . /11 H"RIHG

9lJl
681 B
7727
8156
7580
7. 5 I
832B
816 .
7902
807.
724 1
76 71
8430
7 151
469 1
45 11...
8743
4678
B450
4372
40n
4 ~99...
u 38
3539
5552.06.
~583

7 <4 2.
8743
9869
8 <4 09
9869
423 1
3J3 2
3898
500 .
7424
.06 4
8903
. 709
. 709
4826
8703
.H5
4B I 2
4078
U l 0
4332
4332
65.'
. 0.8
5169

""

/ rU,10 . J . ·67
. ~ , •• ••X4.32.35

" , - , . 39. 'j , SH3, -&. 35
~ .ST5 . 1 a , · ' 6 , 5U 7 , 1 3 ,2

. ' , - 13, - I 71 . 5XS •• 5 .32 . 5Z•• - 1. 37
_v ~ , 1•5 , 4 5, 6~ B , IS , - 17, 6Y5 , 1a , - 17, 70 - AD( N, 12 .5
44,S,70-S0 C, l Z,54 . 7P8 , ·29 . 5 .28. lal , -15.5 ,J6
71 , 36 ,3,8P6 , lZ, 5 ,- 59 . 5 . 80 , 4.'J ,BRI .' . - 59
8Z.Z9 , . 7,9Al, 4. ,12,9G ,S,5 ,O ,9Il ,36 ,14.9J, -16, 28
H.H , 48 .9L 1,a.· I 3. 5.911-EA5T , 1 . 5 . I 10 .5
911-UES T• 3, 10 I . 5. 911 , 27 . BS. 90 , -5 , 1S. 9U.·3 . 29 , 5
9UI - SI 11 6 . r , I 04, 9X . - 2 . S , 30 , 9Y4-n U OIl. 10. 5 .·~ 1
E_!lA IAZ, 2, 2

Fig. 3. Sample run o f OX countries l ist.

lATA A_CHORA6E,61. -150 .ATLAHTA .33 . 7S . -'<4,4
OA'A .A _60R- NE. 44 .B ,-6B.8.'IRNlIl6HAN,l3 .5. -B6 .&
DATA . 0ISE-I' , . 3 .6. ·116 .2 ,.OSTON•• 2 • • • · 71
~A'A CH ARlOT TE.35 .2.·&0.8 .CH(t[HIlE•• l .2 ,·10· ~

OA T" CI Il CI II Il ATI . 39 . 1 , · 84 . 5 . Cl EVELAH••• • -
DATA COLU Il ' I A-SC .3•• ·81 .0"Ll" S .J' ­
DAT " O E IlUER.39 .7 , -10~,D Ee

DA TA DETRO IT ,42 .3. -B'
DATA HO IlOLULU ~ • .
DAU t .. •

OATA
!lATA
DATA
DATA
DAU
OA t A
DATA

'"

4 495
<45 00
4505
4510
45 15

."9
V9"

.'1000
J O O ~

JOi O
J 0 15
3020
3025
3030
3035
30.0
30 45
3050

DX PIlHU

I A2C
2 0\35
] AU
4 AU
~ A7l
• A' X
7 AC3
• AC 4

, "
10 .U
I I IT -H
12 n-CTR
13 er -s
14 e21
15 C31
16 "A
17 "A
1B C911
19 CE
20 C(9-AII 'R
2I CEOA
22 CEOX
23 CEO Z
14 CII
2~ CH
26 CP
27 U3
2B CR.-HOll-I4
29 CR5
JO CR6 ' HOll -J2
JI U l/UII
J2 U8-DEL
33 eIl9
H Ul0·DEl
35 CT
36 C12
37 era
JI ex
39 D2 A
40 D.
41 0628
42 Il L ~ O EL

43 OA-IlEST
H Oil-EAST
45 DU
46 EA
47 £A6
48 £AB
., U 9- CEUTA
50 U9/R-DEL
51 EA9IS- .EL
57 UO-DEL
53 El
5. EL
55 EP

Fig. 4. Portion of data statements from main program.

"...175 ~

'""02

'"'"..
"J06

"20..
'70
lOl
l30

"JI6
'80
zes,
"'".
"287
297

'"s
JIJ

'"J5l
m

'",..
95

'"..
"'"m
"..
'"30
30.
",
'"lOO,..
llO
'02..
'"

north o r so uth.
What this means is that

the result will be between
- 90 and + 90 degrees . This
mu st then be converted to
0.359 degrees. For exam­
ple, a raw bearing of 17
could mean 0 + 17,180 ­
17, 180 + 17 o r 360 - 17.
Than k goodness for the
computer to kee p t rac k of
all the signs .

Most BASI C inte rp rete rs
do not have a rcs in and arc­
cos fu nctio ns; t herefore ,
the a rctangent fun ction is
used to get cos C and sin R
in the form ulas back into
degree s based on t he fol­
lowi ng re lat ionship:

5:109

'"205J

'"21f15
1753

60'
"17
".
1101
51.

'"1867
lno
1149
2700
7086

'"."...
106.
<OJ
2671
61.
296 <4
658
<OJ...
1199
1529
2169
us
1:193
us
l HO
1052
1093
lJ20
1720
1312
2399
1062
34J7
1962

".
2410
3322
341J
602
11 1~

12221

H 2J

'"IV6
80
1793
10B9
".
11 9 1

'"."
'"'"1160

'"' "1678
H03

'"'18
n c
• 61
'80
1660
JB3
1B42

'"zaa
so,
'95

'"13.8,..
."'70
'"...
'"'"1069

."
1491
60'
2136
1219...
1535
2064
2 159,,.
m
759-4

A'CIlORAG[
ATLUTA
IIAN60R ~IlE

1I1RNINGIlAN
lIOISE -I1
lIOSI0N
UULOTH
unUNE
r INCINNA"
CL(UELANII
I I LUNi I A-SC
" ALU S
DE NVER
lofS ~ NOIIl£S

et tau t t
GHAT-F ALLS
II OIIOLULU
HO US TO II
1IIIlIANAPOLIS
.IACKSONUI LLE
I~ A IISAS -CI TY
I' NOXV TLLE
I AS-U[GAS
l i TT LE - ROCK
lOS -ANGElES
lOUISVILLE
"'[II~IIIS

"'IAH
tlllIIAUKH
1l10-ST.P"Ut
tllllOT
NASIIUILLE
N(IlINGlON -AUt
NEil -ORLEANS
NEII-10RK
HDIlFOU
III LAHON" ' CI T1
OUH"
' ·ETHI. OROUGN-7J
. ·H IUIlELPHU
f'HOEIIU
"ITTSJURG
I'ORTLA IID
I;APIO-CIn
ST .LOUIS
RALT -L AME -C I 11
!a N- FRA HCISCO
f,E ATTL£
I AIIPA
UAS HIIIGTON·DC
UIC~I TA



d istances and bea ri ngs to
over fiftv splprted US ci ties
uo;m g thf> data urovtded in
the program You can add
more If vou wi sh.

3. Th is notion prints the
distances and bearings to
all thp ox co unt ries on the
ARRL co untries list. These
are l isted alphabet ical ly by
radio cal l area pref ix ,

4. This opt ion gives the
c i t ies Ji st, automaticall y
fo llowed by the OX list .

5. Thi s o pt io n allows you
to enter any distant loca­
t ions at thp terminal and
get the distance and bear­
ing in return .

6. This option restar ts
the program at the po int
where you input the cen-

grve you the opnon to 2 .. t

inctruct iono; t ,",pro input the
rj i'l ! :> for vC' t! , 10c ;o t ,0 11 ;,n('j

fmatlv sp lp':t w'uch f unc­
tion you desire Ao; yO'J can
<;F>P f rom J:" ili! 1 thf' fo llow­
in g funcnoes are 'Otvail:>I"le
from tbe I'T'P l"'U

1. Thi s option print s a
global grid cente red o n
your location . This allows
you to m ake your own
world map cen tered o n
v o ur lo c ati on . The se
azimuthal maps can be
purchased centered on a
few o f the ma jor ci t ies
such as Chicago o r New
York, but th is function pro­
v ides t he d ate neces..etv to
m ake o ne for anv cent ral
location.

2. Thi s option pr ints the

f l.*" Pm~r~rn Op<;("rlpf.lln

Ti-lP jJn~r::trro Wi' C "'1Ii1 t in
'l. rr, Jl j , 1'>1 .-n~ n np~ Nlth "
'..... pnu tvpp ..plprt ....in" of
rhf' f u!'v tinn dp<;irprl Each
flln . flon lIep.. t hp <;"I I1'1 f>

calcotanor « whic h are all
In 0 1'1" su b-o ut tne . This
m 'l.l<ps the program Pi'l sy to
IT'miif v Bv taking out the
approorta te block of call
a-d un nt inst ruc t io ns and
data vou can eliminate un­
wan tPfi functions. I used
s tr ai e hr f o -wa rd BASIC
CO<TI m a ... ds and avo ided
any knowr- uni que cha r­
aete-tstics of my sys tem.
Nume-o.« rem ark sta te­
mp"t" wpre used to help
ctantv thp program.

The in .. t -uctto ns from
t ~p !,,!pl.l: innin!l up to 400

"

,,.,
R;oc! i;ons x 181)

Df>Qrpp~ =-

Thp rl ~g r f>P" rn t , d bp
entprerl in 1prim,,1 fn rm
for thi" prn~rarro ", ,.,rl -iot " ..
m lnl' te" FI nd "pro..,rl<

si,.. '(
-~ _.
'1./"1 ." n) ),

R <ld' i'l fl ~ "l rf> u " P ('j ,n p f> r·

f orm ing the calcutanone
retber t han dp. lit rf"~" rhf'
fo flow .na f o r -o u fas a re
u~pr! to convert (il:"gr~p" to
rar'li(lI1 " "Inn V I CP Vf>r " i'I
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l is
then

tra l loca t io n data . This is
use ful when you are pre­
paring severa l lists for d if­
ferent loca tions-fo r all
you r ha m friends .

7. This option simply ter­
mi nates the p rogra m.

The 400 -ser ie s state­
ments all correspond to op­
tion o ne. wh ich is to print
the glo ba l grid . Nested
loops a re used to pe rfo rm
the calcu la t ions with the
la t itude inc re me nted by 15
degree s a t a t ime from - 90
t o + 9 0, w hi le th e
longitude is va ried from
- 1 8 0 t o + 18 0 in in ­
c re me nts o f 30 degrees.

Th e SOO-se r ies s ta t e­
ments a re used to perfo rm
option two, whic h is to
pr int the US ci t ies list (see

Fig. 2). A flag (F) is used to
determ ine if lists of bo th
c ities and countrie s are
de sired . The 3000-series
da ta sta te me nts contain
the c ities data used with
t his o ption. The program
looks for " ENOATA1" in
the c ity fie ld to tell it the re
a re no mo re ci t ies . The
da ta is t hen restored fo r
use aga in, and the progra m
eit her goes back to t he
menu or o n to prepa re a OX
country list .

The bOO-se rie s st a t e­
men ts co rrespo nd to o p­
t io n t hree , whi ch is to
pre pa re the DX count ries
list (see Fi g. 3). If the e ntry
he re is from the menu, the
p rogra m first read s t he
da ta a nd looks for " EN-

DATA1" in the co u nt ry
fie ld . This means it must
read t hrough all t he cit ies
data , but since no calc ula­
t ions a re performed . vi r­
tually no time is lo st. The
d ata for the OX count ries
list is co nta ined in the
4000-series data statements
(see Fig. 4). When this data is
reached. t he pro gram o pe r­
a tes just as it d id fo r the
cit ies . It loo ks for an " EN­
DATA2" in the co u nt ry
f ield to ind icate it has
reac hed the e nd o f the
co untries data . The pro­
gram the n returns to the
menu.

T he 700-se ries st a t e­
men ts co mpose the ro utine
used to c a lc u la t e indio
v id ua lly-en te re d di stant

points . This rout ine is set
up in a loop. which a llows
you to co nt inue to cal­
cula te individ ua l pomts un­
t il you desire to re turn to
the menu.

The l 000-ser ies subrou­
ti ne performs a ll the
ca lcula tions . The sub rou­
tine can be used as a stand­
alo ne p rogram if desired. It
req uires that A. B. L1. and
l 2, whi ch I have previously
di scussed . be provided. It
re turn s t he foll o win g
resu lts: D1 = t he dista nce
in m ile s; D2 = the d istance
in kilom eters; R2 = t he
bea ring in d egrees. All of
the se are ro unded to the
nearest integer .

In t he ro u tine .
c a lc u l a t e d an d
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brought into the range of
- 180 to + 180 degrees . All
a ngles a re then conve rted
into radians and plugged
into the formula to com­
pute the distance angle .
The bearing angle is then
computed.

The rest of the calcula­
tions ensure that the bear­
ing ang le is placed in the
cor rect quad rant. For most
angles , the proced ure is to
take a slight ly inc remented
po int (0,1 deg ree) from t he
or igina l ang le and com­
pa re t he s ines of t he
origina l and incremented
ang les . The origina l a ngle
is pl aced in the correct
quad rant depen d ing on
whet her the sine increased
or decreased . For a ny l
that is positive, the bea ring
angle will be in q uadrant I
or II , and for any negative
L, it will be in quadrant III
or IV, Keeping this in mind,
you can see that the in­
cremental test will tell you
whether to add or subtract

the bearing angle from 0 o r
180 degrees to give you the
final beari ng ang le.

Before the incrementa l
test is performed , ang les
which are so small that the
test could put them into
the next quad rant are
sorted out and simply
rounded off . Since sin{O) =
o and sin(90) = 1, the
following p rocedure is
used:

If the sine is positive a nd
ve ry close to 1, then angle
= 90 deg rees; if the sine is
negative and ve ry c lose
to 1, then angl e = 270
d e gree s ; if the s ine is
posit ive and ve ry c lose to
0, then angle = 0 degrees;
if t he sine is nega tive and
very close to 0, t hen angle
= 180 degrees .

O nce the distances and
the bearing ang le have
been calculated, the rou­
tine returns to the calling
segment where the results
are printed.

The 2000-series subrou-

tine merel y pr ints blank
lines and new page headers
to keep the output in a
page s ize format . A
counter (K) is used in each
option. It calls the new
page ro ut ine after every 55
lines of data are printed.

Sidelines and Mi s cel ­
laneous Information

The complete program
wit h a ll t he cities and OX
cou nt ries data requ ire s
about 14K of user memory.
By o mitti ng remark state­
ments and some of the
"fr ills," you can c ut the
size down co nsiderab ly. By
using OAT A statements
suc h as I did in this pro­
gra m, you can easi ly add
new ci t ies o r make changes
to t he count ries list.

The version listed here
prints out the latitude and
longitude of the cities and
OX countries . After a few
initial runs to verify the
data , I went to a new ver­
sion in whic h I stopped

pri nting the la ti tude and
longitude fo r each loca­
tion.

Entering the data may
look like an enormous task ,
but to me it was well worth
it. Hams can buy listings
similar to these from com­
mercial sources, but they
usually cost about S10,OO.
Your local amateur radio
club members may be
more t han wil ling to com­
pensate you for you r ef­
forts.

A fea tu re which I plan to
add to my program is an
a lp ha betica l list ing of ma­
jor cities around the world .
The World Almanac gives
t he la t itude and longitude
fo r a lo ng list of North
American cities as well as
several world cities . I use
maps in the Rand McNalfy
World Atfas for obtaining
the latitude and longitude
for other locations.

I hope that thi s program
will be as useful to others
as it has been to me.•
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Now
you have a friend

in the business!

•

~ 0 _ . ,-~­0 0 -

•

Planning to purchase a new Transceiver?
or a new Amplifier­

or an Antenna?

Talk it over with your friends at Clegg!

Shopping for Price?
Looking for Reliable Service?

Want Professional Advice?

Your friends at Clegg offer all this, and more!

We wont to be your Friend. Let us prove it! Call us today using our new departmentalized telephone system.

ORDERS AND QUOTES: TOLL FREE 1-800-233-0250
SERVICE DEPARTMENT: TOLL FREE 1-800-233-0337
ENGINEERING, PURCHASING, ADMINISTRATION
AND ACCOUNTING: 1-717-299-7221

Communications Corp.
1911 Old Homestead Lane
Greenfield Industrial Park East
Lancaster. PA 17601

v" Reader~",tCe- see page 323. 179
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Big Max Attacks

•
In

- it's W2DU vs. K4KI,

the battle of the bazooka

M. Walter Maxwe{[ W1DU
PO Box 21j

Dayton NJ 088/0

Seve ra l years ago I was
faced w ith a perplexing

question: Why the popu­
lari ty of the so-ca lled dou­
ble bazooka. while my
bazooka showed no vita l
signs o ther tha n those ex­
pected of a simple ha lf­
wave dipo le? So. I pe r­
formed an autopsy.

The sta rtling re sults of
the po stmortem examina­
tion we re publis hed in Ham
Radio.' and the graveside
r i te s were reported in
QST. ~ Since then. it has

"

eluded incorrectly that it
st ill lives. I will uncover
these erro rs so that it ca n
be quickly rebu ried .

The 73 Magazine art icle I

reporting his reexam ina­
tion of the double bazooka
(a misnomer for t he coaxial
d ipole) discloses so me in­
te rest ing and va luab le in­
fo rmatio n. But it's unfo r­
tun ate that some port ions
o f t he a rtic le are
misleadi ng, and others are
tota lly inco rrec t (par ­
ticula rly the ma jor conclu­
sion), maki ng it imposs ible
for the u n in it ia t e d to
separate fact from distor­
tion .

• •

cannot provide a worth­
while or significant im­
provement in bandwidth
for the effort expended
(even with stubs of op­
timum impedance), unless
the feedline impedance is
considerably higher than
the usual 50 Ohms.

Eno rs in the Reexamina­
tion Technique

Mr. Vissers ag rees that
my concl us ion is va li d fo r a
free-space env ironment .
Nevertheles s, becau se he
misca lculated the effect of
the " big diffe rence" be­
tween free-space and near­
ea rth antennas. his conten-

. .... " •• I.~ ,1. :.- .. : •.. f •..

can 't provide in free space.
by simply operating the
coaxial dipole nea r earth .

On the contra ry, just the
oppos ite is true; t he broad­
banding e ffec t of the stubs
is less when the anten na is
near eart h tha n when it is in
free space. not greate r. In
view of Mr. Visse rs' seem­
ingly p lau sib le prese nt a­
t io n. how ca n th is be ?
Do n' t his graphs showing
swr prove t ha t the stubs are
wo rk ing? In d e e d t hey
do n't . With a ll due respect
to Mr. vt ssers. I regret hav­
ing to point out e rrors in his
t reatment of anten na fun-
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Fig. 1.

tain it, this corrected off­
resonance re ac tance of
11 7 O hms is st ill o nly an
approximate va lue . To
ca lc ula te anten na-term ina l
im ped an ce s t hat agree
m o re c lo se ly wi t h the
m ea sure d data re qu ires
more comp lex mathe mat­
ica l procedures, such as
tho se of Schelk unoff" o r
Ki ng. " fro m whic h un iver­
sal impedance gra phs a re
generated . Thus from King
we o btain a more accura te
and re al isti c o ff-resona nce
antenna re actance: Xc =
108 O hms at 3.5 MH z for
o ur LID rati o (see Ta ble 2).

Impact of Wrong XLa from
Improper Selection of Q

To co nfirm the ca ta­
stroph ic impact o n t he con­
clusion , le t' s now compare
t he res u lts using th e cor­
rec t reactance with those
us ing the incorrec t reac­
tance . First, using the cor­
rected va lue of re actance,
Xc 108 O hms with
res istance Ra of 40 O hms,
we ge t a real ist ic swr of
7.75:1 a t the ante nna ter­
mi nal s at 3.5 MHz instead
o f the impo ssibl y-lo w
3.27:1 shown in his Figs . 3
and 8. Why is the 3.27 im­
possibly low? Because to
o bta in a raw, uncompen­
sated sw r of o nly 3.27:1 a t
3.5 MH z with Ra = 40
O hms, it wo uld require a
dipole diameter of 3.1 inch­
es- 22 times larger than
the 0.1 4" diameter o f RC-

Obtaining Corrected Value
of Xc for Swr Calculations

So l e t ' s ig n or e Q
m omentar il y, a nd start
wi t h t he basic length-to­
diameter rat io LID
125'10 .140" = 10,714. From
th is ra tio, which deter­
mines ante nna ind uctance
La a nd capac ita nce Ca in
his Fig. 2 (deta iled pro­
ced ure comes later), we ob­
tai n the correc t va lue of
846 O hms for reacta nces
XLa a nd XCa at t he
3.75-M Hz resonan t fr e ­
quency, instead of the in­
correct 400 O hms shown in
Fig. 2. Using XLa = 846
O hms in ca lcu la t ing the
of f- reso n a nce an tenn a
reac tance Xc at 3.5 MHz
y ie lds 11 7 Ohms, in con­
trast to the 55.24 O hms in
Fig. 3. It ' s too bad t his e rro r
wasn't de tected ea rly o n
by si mp ly chec king the
55.24 O hms in a universal
gra ph of a ntenna resis­
tan ce and re act ance versus
radi ator length (or freq ue n­
cy), wit h LID ratio as a
parameter. Suc h a graph
appears in the A RRL Anten­
na Book , and in many text­
books o n a ntennas, suc h as
Jo rdan a n d Halrn ai n,"
Sc he tkunoft. ' o r King" (and
in Fi gs. 2 a nd 4 of my,
ana lysis ' ]. Anothe r way of
confi rm ing the e rror will be
disclo sed la ter.

Because of the sim pli­
fied procedure used to ob-

using Q.
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three swr curves a ppea ring
in his Fi g. 8. He used t hese
c urves as the "theo retica l"
basis for his concl usion
tha t t he coaxia l stubs in the
dipol e a re contr ib uti ng
significantly to bandwidt h.
However, because of an
improper se lect ion of Q for
antennas nea r eart h, t hese
swr cu rves a re incorrect­
the true va lues a re more
than do uble t hose show n.
Thus, the basis fo r his con­
cl usion fall s apart All of
the swr va lues in Fig. 8
we re ca lcu la ted based o n
reso na nt a ntenna re a c­
ta nces XLa and XCa (whic h
we re unwisely obta ined
from Q) in his Fig. 2. By in­
correc t ly assuming a Q of
10, the resulting 400 O hms
obtai ned for reac ta nces
XLa and XCa is less t ha n
ha lf the t rue va lue of the
resonan t reac ta nces fo und
in ante nn as hav ing the
dimensions of a typical
coax ia l di pol e reso nan t at
3.75 MH z (l ength L = 1 25
feet, and d ia meter 0 =
0.140 inches). Using the in­
co rrec t 400 O hms as the
basis for the swr ca lcu la­
tions resul ted in the op­
t im ist ic, but impossibly­
{ow swr va lues in Fig. 8 .
Iro nicall y, when this e rro r
in reactance is corrected,
a nd th e affec ted a rithme­
ti c r e cal cula t ed , t h e
resulting swr va lues are
ne arl y the same as tho se
obta ined in my ana lys is.
Thus a concl usion simila r
to mine m ust a lso fo llow.
Direc t ly rel ated to th e im­
proper choice of Q in
determining the va lue of
XLa is t he contention that
Q is lower whe n an a nte n­
na is near ea rt h than when
it is in free space. The o p­
po site is act ua lly true . I
will show later how Q was
used impro perl y, why it is
unwise to obta in XLa from
Q, an d why Q is higher
when an ante nna is ne ar
ea rt h t han when it is in free
space. I will also out line a
proced u re fo r ca lcu lat ing
the va lue of XLa from the
LID rati o, whi ch entai ls less
cha nce for e rror than when

Validity o f the Thin-Wire,
Free-Space Dipole

To beg in, le t 's conside r
the c ri t ic ism concern ing
thin w ire fo r the di pol e
rad iat in g e leme nts. The
sta tement t hat there is no
such t hing as " t hin-wire"
coaxia l cable has no me an­
ing, because t he re is no
re ference d ef in ing what
" t hin" is. He has s im ply
mis interp reted " t hin" to
mean vanishingly thin, in­
stead of fo llowing the stan­
da rd pract ice of spec ify ing
finite t hick ness of radia tors
in terms of wave length A.­
On the contra ry, the anten­
na te rmi na l im pedances
used t h ro ug hout m y
ana lysis a re b ase d
speci fica lly on d iamete r D
of the oute r conductor of
RG-58/U coax, where 0 =
0.140 inches = 0.OO00445A.
at 3.75 M Hz, wh ich is in­
deed a "thin wire" at this
frequency (see page SO' ).
And in asse rt ing that there
is a " b ig d ifference" in the
effect on bandwid t h be­
tween free-space and near­
ea rth co nd itio ns , Mr.
V isse rs m u s t h a v e
ove rloo ked my measured,
near-earth data appearing
o n page 48 in t he Ham
Radio an a lys is, ' a nd in
QST.l The difference in the
effect between these two
cond itions will be exp lored
in de tail la te r on.

In examining t he reasons
why he a rrived a t conclu­
sions t hat are direc tly op­
posite to the facts, we will
d iscover why the free­
space, t hin-w ire ante nna
data used in my ana lys is is
releva nt to antennas near
earth . Furt hermo re, since
mi strea tment of t he fun­
d am e nt al concepts ha s
ge ne rated confus io n far
beyond th e re al m of the
coaxia l-d ipole antenna, I
fee l com pelled to d iscuss
the mistreated concepts in
suff icient depth to cla rify
the conf usio n.

Improper Selection of Q
Spells Trouble in Fig. 8

Next, let's exa mine the
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58/U coax. Remember, RG­
58/U is a thin radiator at 3.5
MHz!

Second, a 7.75:1 swr
agrees closely with data
obtained during hundreds
of my measurements of
similar conditions using a
General Radio rf im­
pedance bridge, Model
GR-1606A (also see Bor­
ton." Fig. 2). In contrast to
the ± 1 0% accuracy
specified for the swr in­
dicator mentioned in the
73 Magazine article (which
cannot indicate reactance),
the General Radio bridge
has an accuracy capability
of measuring resistance to
within ±1 % , and reactance
to within + 2% .

Third , re-solving the
parallel circuit problem of
his Fig. 5 using the cor­
rected reactance, Xc =
108 Ohms, instead of 55.24
Ohms, confirms the ca­
tastrophe, because the
original compensated re­
sistance of 116 Ohms
(which yielded the 2.33:1
swr) now becomes 331 .6
Ohms when the parallel­
circuit reactance is can­
celed (using a shunt reac­
tance XL of 122.8 Q, instead
of 85.3 Q). With a 331 .6-Q
resistance terminating a
5O-Q line, the uncompen­
sated 7.75:1 swr is reduced
only to 6.63:1 (vs. 2.33:11).

In proportion to the fre­
quency difference, the cor­
rected impedance, Za =
40 - j10B Ohms (7.75 swr),
agrees closely with my
measured data appearing
in the 80 meter example on
page 48 in my Ham Radio
analvsts. ' and in QSP: At
3.55 MHz (SO kHz closer to
resonance), I measured Za
= 50 - j90 Ohms (5.04
swr). With perfect compen­
sation the parallel-circuit
resistance is 212 Ohms,
reducing the 5.04 swr to
4.24. Thus the amount of
mismatch reduction is also
proportional. In addition,
at 3.5 MHz I measured la
= 48 - j110 Ohms (6.90
swr). Note the dose agree­
ment with the corrected
impedance, la = 40 -

'84

j108 Ohms, especially the
110-0hm reactance com­
ponent. Bear in mind that
both my data were mea­
sured with the GR-1606A rf
bridge, and the corrected
data represent near-earth
conditions. Thus the errors
in the Vissers data are con­
firmed . And in view of the
dose agreement between
the data of these near­
earth antennas and the
free-space data appearing
in Figs. 2 and 9b of my
analysis, 1 the criticism of
using free-space data in my
analysis is dearly unjusti­
fied . More on this later.

Procedure for Obtaining
XLa (and Q) from the LID
Ratio

Let's now see how the
resonant antenna reac­
tance, XLa, is calculated
from the LID ratio, from
which we'll see the dif­
ficulties both in obtaining
XLa from Q and in making
an accurate assumption of
Q unless XLa is already
known. The basic antenna
characteristic from which
values of antenna induc­
tance La and capacitance
Ca may be obtained for use
in the equivalent-series
RLC circuit of Mr. Vissers'
Fig. 2 is the average char­
acteristic impedance, lo.
Antenna lo is determined
uniquely by the physical
dimensions of the radiator.
The value of lo may be ob­
tained from the length-to­
diameter ratio, LID, using
the expression Zo = 120
(loge2l/D - 1) = 120(loge
3000/0.140 - 1) = 1076.7
Ohms (equation 1). Anten­
na inductance La and
capacitance Ca may now
be obtained from the ex­
pressions' La = lo/8f r
(equation 2) and Ce =
21n 2f

rZ o (equation 3),
where fr = resonant fre­
quency . Since La and Ca
are both dependent on LID
and Zo, both the inductive
reactance, Xa , at reso­
nance and the equally
negative capacitive reac­
tance, XCa, are also depen­
dent on LID and Zoo Multi-

plying the expression in
equation 2 by w = 2nf, we
get the simple expression
for obtaining XLa: XLa =
nlo /4 = 0 .7854l o =
845.64 Ohms (equation 4).
[Knowing lo, here is the
other check method
Vissers could have used to
detect his reactance error,
which also confirms that
the correct antenna reac­
tance (Xa) at 3.5 MHz is
around 110 Ohms, not 55
(when resonant at 3.75
MHz). This method uses
the well-known expression
Xa = -Zo cot 1°. At 3.5
MHz, the electrical half
length 1 = 90 0 X 3.5/3.75
- 84° . Thus, Xe -
-1076.7(cot 84°)
-113.6 Ohms.]

Antenna Q can now be
determined from XLa and
resonant resistance Ra us­
ing the expression' Q =

XLa/Ra{resonant~eq ua tion
5). Observe in equation 4
that resonant resistance Ra
(which is affected by prox­
imity to ground) does not
appear in determining the
resonant inductive reac­
tance XLa; thus XLa is inde­
pendent of Ra . However,
since XLa at resonance is
determined by LID, it is rel­
atively constant, having
only a slight variation with
height above ground. In
equation 5 we see that Q is
dependent on XLa , and
also varies inversely with
the value of Ra at
resonance. Since Ra at
resonance varies appre­
ciably with height, decreas­
ing as height decreases
below 0.2A, Q thus in­
creases as the antenna
height decreases . Since Q
and Re both vary with an­
tenna height, we can't as­
sume to know the value of
either Q or Ra at some ar­
bitrary height for the pur­
pose of determining XLa,
unless accurate measure­
ments of both Q and Ra are
taken . Most amateurs
don't have the equipment
to perform these measure­
ments with sufficient preci­
sion to yield a good value
for XLa . And herein lies the

key to Mr. Vissers' error:
He has implied that the
assumptions for his Ra and
Q were based on his
measurements. Although
his assumption of Ra = 40
Ohms is realistic , his Q =
10 is not, because this com­
bination yields the er­
roneous XLa = 400 Ohms,
a value that can't exist with
an LID ratio of 10,714 at
3.75 MHz. However, since
it is so easy to determine
the accurate length and
diameter of the radiating
element, why not obtain
XLa directly from liD as
described above? This way
we avoid the uncertainties
accompanying any at­
tempt to determine XLa
from Ra and Q. SO let's
now correlate so me perti ­
nent values based on the
correct value of XLa (846
Ohm s, obtained earlier
from LID), which will em­
phasize the importance of
obtaining the correct value
of XLa, if calculations
based on this value are to
have validity .

Why a Q of 10 Is Incorrect
The resonant resistance

Re of our RG-58 coaxial
dipole in free space with an
LID ratio of 10,714 is 72
Ohms (73.13 Ohms when
liD = 00, see King'), and
the value of XLa from
equation 4 is 846 Ohms.
Thus, from equation 5, the
free-space Q of the dipole
is 846/72 = 11 .75. How­
ever, when the antenna is
at a height where Ra is
reduced to 40 Ohms, the Q
increases to 846/40 =
21.15, in contrast to Mr.
Vissers ' value of 1O. On the
other hand, if this arbi­
trarily-chosen Q of 10 were
realistic with an Ra = 40,
the value of XLa really
would be 400 Ohms .
However, this Q of 10
would have come from a
free-space Q = 10 x 40/72
= 5.56, which defines an
entirely different antenna .
In fact , as stated earlier, a
value for XLa of 400 Ohms
at 3.75 MHz requires that
diameter D = 3.1 inches ,



shorr circuit; D C = open circu it.

34.8
17.4
B.7
5.65
4.42
4.30
3.0

12.B5)
2.32
1.92

in Fig. 9. Thu s the numbers
on the scale labeled
" M EASURED SWR" are
meaningless with respect
to swr at the antenna ,
because their rnathemat­
ical relation to the antenna
terminals is unknown. If the
line attenuation were zero
(which it isn't), then the
curves, as labeled, would
repre sent t he true sw r
va lues of the antenna. On
the other hand, if the atten­
ua tion were 2.06 dB. then
the 2.85:1 swr of curve A at
3.5 MHz would represent
the recalculated 7.75:1 swr
appearing at the antenna
terminals. Thus, to ind icate
swr at the antenna, the
scale factor of t he
"MEASURED SWR" sca le
must be tailored to fit the
line input-ou tpu t proper­
tionalitv factor obtainable
on ly from t he line attenu­
ation . A procedure for ob-­
ta ining this proportiona lity
factor is outlined (w it h
solved examples) in Appen­
dix 4 of my analysi s in Ham
Radio .1

The data in Table 1 illus­
trates the necessity of at­
tenuation data, showing,
for example, that by simply
increasing the line attenu­
at ion from 2.06 to 3.18 d B,
a 2.85:1 swr wou ld sti ll ap-­
pea r at the feedline input
with the far end e ither
sho rt ci rcuited , or left open
c ircuited . In ot her words,
by measu ring at the line in­
put, one could not dist in­
guish between the separa te
loads of either zero Ohms
or an infinite ly-high

Swr at Line Input
When Load ZL =

SC (0 Ohms) or
OC (co Ohms)

When Load ZL =
4().1108 Ohms

7.75
6.36
5.40
4.17
3.41
2.90

(2.65)
2.26
2.18
1.89
1.64

With line
Attenuation

•
0.0 dB
0.25
0.5
1.0
1.5
2.0
2.06
3.0
3.18
4.0
5.0

Table 1. SC

measu red at the input to a
feed line. and that some
amount of change in swr at
the load (antenna) resulted
from c ha ngi ng the stub
cond it io ns. Regardless of
the caption, the graph
reveals no quantitat ive
data whatever concerning
s w r at the antenna ,
because the t rue d ipo le
swr va lues a re mas ked by
an unknown feed line atten­
uation between the line in­
put and the anten na ter­
minals. It 's like trying to
identify a pea beneath a
mattress, because we know
both from the corrected
ca lcu la ted data and from
mea surements that the
true val ues of d ipole swr
are nea rl y 2 'h times la rger
than those shown in Fi g. 8.

Necessity for Line-Attenu­
ation Data

If the swr is measu red at
the feedline input sim ply
to ascertain transmitte r
loading cond itions, t hen
line-attenuation data is un­
necessary. On the other
hand , if the line-input
measurements are for as­
ce rta in ing the match ing
co nd it io ns at the anten na,
the n feedllne-attenuation
da ta is abso lute ly essen­
t ial. The attenuation d ata
is needed to obtain t he
input-output proportional i­
ty fa cto r required to
calc ula te the magnitude of
the reflect ion coeff icient
(m ism a tc h) at the load
from that measured at the
input. But no attenuation
data is given for the curves

determine the Q actua lly
existing under those condi­
tions. On the o the r hand, if
the ground were perfectly
co nd uc t ing, the mutual
coupli ng between the an­
tenna and its ground­
reflected image would be
greater for the s a m e
he ight, due to the absence
of the ground losses. When
height is less than 0.2A., this
la rger co up ling results in a
lower value of Re. and a
co rrespond ingly higher Q
than when the antenna is
o ver ac t ua l ground .
Perhaps he really meant
th at be c ause of th e
ground-asso ciated los ses,
the Q of a n antenna over
actual ground is lower (and
the Ra higher) than jf it
we re o ve r perfectly-con­
ducting grou nd . In any
event, the Q of an earth­
oriented antenna is higher,
not lo wer, than the same
antenna in free space.
Thus, it is not true that " be­
cause ea rt h-orie nted an­
tenna s have a lower Q "
they yie ld a greater degree
o f bandwidth improve­
ment using s hunt -s tub
compensation than those
in free space .

Ignoring Feedline Attenua­
tion Spells Trouble in Fig. 9

let' s now exam ine Fig. 9.
which is ca lled t he " p roof
of the pudding." The exper­
imental data of Fig. 9 is
said to prove that the co­
axial dipole is working,
because it is sa id to cot­
relate w ith the theoretical
data of Fig. 8 (which we
have s ho w n to be er­
ro neo us), and because " it
indicates t hat the swr im­
pro ve me nt is even bette r
than the ca lcu la t io ns pre­
di cted ." Unfortunate ly ,
Fig. 9 provides no such
proof . On the contrary, Fig.
9 revea ls that he sha res a
widespread misconception
concerning the co rre la tion
between theoretical and
practical aspects of anten­
na systems evaluation . In
reality, the graph in Fig. 9
proves only that t he swr
values shown are t hose

Effect of Height on
Ante nna Q

The subject of antenna
height and its effect on Q is
another area of concern in
the 73 Magazine artic le;'
because two confli cting
concepts a ppea r that a re
rather puzzling. On one
hand , he used the expres­
sia n Q = Xla/Ra (eq ua t ion
5), a nd its inversion Xl a =
Ra X Q. which state cor­
re ctl y that w h en Ra
decreases, Q increases. On
th e o t he r hand, " a ft e r
much thought" co nce rning
the re sults of his measu re­
ments, he concl uded that
because of the unavoid­
ab le losses incurred when
the a ntenna is near ground,
the Q is lower than when
the a nt e nna is in free
space. This co nclus ion is
puzzling, because it is well
known t ha t when dipol e
he ight is less than 0 .2A., the
antenna re sistance. Ra, is
less than the free-space
value . Since equation 5
shows that Q varies in·
verse ly with Ra, antenna Q
near ground be come s
higher than the free-space
value. rather than lower.
This d iscrepancy in his con­
el us ion. and the erroneous
assum ption that Q = 10.
ra ise s ser io us que st ions
concerning the mea sur ing
equipment, technique, and
evaluation of the data .

Now, the matter in which
Ra cha nge s with height
over ac tua l grou nd (in con­
trast to perfectlv-conduct­
ing ground) is complicated
by se ve ra l factor s, in­
cluding the dissipative
lo sses he mentioned. How­
ever, the actual value of Ra
is de termined by the in­
tegrated effect o f all the
contrib ut ing fa ctors in any
given set of ground-prox­
im ity cond it ions. Thus the
value Ra = 40 Ohms in­
cludes the effect of these
losses, and Ra and Xta

22 times thicker than that
o f RG·58/U. for an UD =
487. To use Mr . Vissers'
own words. that is a big dif­
ference !
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resistance.

Murphy Nearl y Scored, but
Two Wrongs Don'l Make a
Righi

The fortuitous similarity
of the incorrect theoretical
data in Fig. 8 and the
meaningless measured
data in Fig. 9 is unfo rtu nate
and misleading because,
for those unfa mil iar with
the effects of line attenu­
ation, the comparison of
these figu res supports the
widespread misconception
that measurements at the
line input directly indicate
conditions at the antenna.
And indeed , this mis­
conception trapped Mr .
Visse rs into the most cata­
strop hic error in hi s
coax ia l-dipole p rojec ts,
because it misled him to
be lieve th at his stubs were
perfo rming we ll, even
though they we re perform­
ing as descr ibed in my Ham
Radio analysis. By ignoring
the effect of feedline at­
tenuation, the accidental
agreement between the
low-swr values of Fig. 9
measured at the line input,
and the unsuspected , in­
correct, theoretica l anten­
na swr data in Figs. 3 and 8,
mis led him to be lieve that
both grap hs we re co rrect
and va lid antenna terminal
data, and that the mea­
sured data supported the
theoretical data. On the
contrary. if he had cal­
culated in the effect of the
feedline attenuation on the
line-input swr values of Fig.
9, he wou ld have obta ined
va lues of dipole swr that
are vastly greater than
those of Fig. 8 at the corre­
spond ing frequencies. This
di sc re pan cy wou ld have
a le rted him to go back and
find the initial e rror (the
wrong value of XLa) in
calculating the Fig. 8 data .
This is the seco nd oppor­
tunity at which the error
could have been detected .
Had the error been de­
tected at either point, the
case for the coaxia l dipole
wou ld have evaporated.
Unfortunate ly, it is fairl y
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common to see published
curves purporting to show
measured antenna band­
width characteristics, with­
out providing any feed line
attenuation information.
Such curves convey no
more clues to t ruth in
antenna performance than
Mr. Vissers' Fig. 9, so he is
not a lo ne.

In ad d it ion to line a t­
te nuation, t he re are other
facto rs that contribute to
misleading ind ications
when measuri ng swr at the
line input . More often than
not, swr-indicator readings
are somewhat lower than
the real swr values appear­
ing at the line input. And
with the coaxia l dipole, the
externa l dielectric cover­
ing on t he coax-cab le
radi ator causes a mi ld in­
c rease in anten na band­
width, from the combine­
tion of increased anten na
capacity Ca a nd addi­
tiona I ohmic loss due to
dissipation in the dielec­
tric. (I raised this point in
QST.') These factors make
it impossible to calculate
the true terminal im­
pedance and swr of the
die lect ric-covered d ipole
(for Fig. 8) with any degree
of certainty, althoug h the
swr is ce r t a i n to b e
somewhat less than t he
7.75 :1 that we calculated
previously fo r a bare wire
of 0 = 0.14 inches . The
best way to find out for
sure is to determine the at­
tenuation of the feedline
used in obtaining the data
for Fig. 9. re-measure the
data with an accurate irn­
pedance bridge, a nd then
perfo rm the calculat ion to
transfer the swr va lues at
the te edlin e-i n put t er ­
minals to the antenna ter­
m ina ls.

Impedance Relations in
Free Space Versus Near
Earth

Let's now return to the
discussion concerning the
effect of free-space versu s
nea r-earth conditions in re­
lat ion to a ntenna imped­
ance and bandw idth, to

discover why Mr. vrssers'
belief that the coaxial
dipole performs better
near earth is erroneous. He
agrees with the conclusion
in my analysis that the
reac tance shunting used in
the coax ial dipole is inef­
fective fo r inc reasi ng band­
width when the d ipole is in
free space and fed wit h
50-Oh m fe edlin e . Ho w­
ever, he be lieves th is
technique is effective with
lower anten na resista nce ,
Ra, as found in 80 meter
antennas at normal
heights. Unfortunately, in
expecting an improvement
in the broadbanding cape­
bilities of reactance shunt­
ing by reduc ing resistance
Ra from the free-space
va lue of 72 O hms to
a round 40 O hms. he is
overloo king two basic prin­
c ip les of impeda nce
matc hing, one unde rlying
the shunt-reactance meth­
od of increasing the band­
width, and the other con­
cerning the minimum-swr
resistance in a complex
load impedance. The vital
aspects of the shunt-reac­
tance method that were
overlooked are disclosed
in my Ham Radio analys is!
(page 50), and the mini­
mum-swr resist an ce princi­
ple is desc ribed in a paper I
published in QS T.· How­
ever. the fo llowing d iscus­
sion may be he lpful in
clarifying the conflict.

In the conventional
method of matching, an­
tenna res istance Ra• at re­
sonance, is usually nearly
eq ual to the li ne im­
pedance. Zc. Typica ll y, Ra
ca n be anyw he re from 40
to 72 Ohms when Zc = 50
Ohms (a 1.4:1 mi sm a tch is
cons ide red insignificant).
With this nea rly one-to-one
ratio between the line and
load impedances at reso­
nance, the mismatch rises
continuously on either side
of resonance. because the
ratio between the two im­
pedances inc reases. due to
the inc reasi ng reactance,
Xa. Now if we simply add
react ance shu nti ng to t he

antenna termina ls to can­
cel the antenna reactance.
the shunt reactance cannot
perform effectively in re­
ducing the mismatch off
resonance, as long as the
impedance ratio is already
nea rly one-to-one at reso­
nance. The reaso n is be­
cause the shunt re ac tance
cannot yie ld a signi ficant
re d uc tio n in the off­
resonant antenna imped­
ance-it can only ex­
change a reactive terminal
impedance for a neetiv­
equal resistive impedance.
Thus the impedance ratio
remains high . and as I ex­
plained in the analysi s 1

and illustrated with a
nume rical example in
QS T,1 when the feedhne-to­
antenna impedance ra tio is
high . the mismatch is nea r­
ly the same whethe r the
antenna terminal imped­
ance is reac tive o r re sis­
tive . Thus the shunting is
ineffective. as shown in
Fig. 10B in my analysis, and
in Fig. 1 in thi s article.

On the other hand. con­
sider the relat ionship
where the feedline-to-an­
tenna impedance ratio is
with in the range where the
shunt- reactance method
can perfo rm effective ly.
By using a fe ed line of
h ig her impedance , in­
creased by a factor of two­
to-one or more (and ac­
cepting a similar com­
promise in mismatch at
resonance), the ratio be­
tween the reactive off-res­
onant antenna impedance
and the line impedance is
reduced proportionally .
Wit h t his lo wer off-res­
onance impedance ra t io,
the excha nge of a reactive
load impedance fo r a resis­
tive impedance resulting
from the reactance shunt­
ing now yields a significant
reduction of off-resonance
mismatch, as Fig. 4 of my
analysis shows.

The Crucial Factor in the
Resistance Ve rsu s Off·
Resonance-Mismalch Rela ­
tionship

The c rucia l fac to r in this



ing a st ra ight di po le .
although lower values can
be obtained with inverted­
Vs having included angles
of considerably less tha n
180 degrees. The Ra ­
20-0hm va lues include 68
Ohms at 4.0 MHz, 52 O hms
at re so nance, down to 38.5
O hms at 3.5 MHz.

At ave rage 80 meter
ant e nna hei ght s . th e
mutua l reactance Xm is
sma ll, so the cha nge in ter­
mi nal re a c t a nc e Xa
with height is negligible, as
c o nf irmed by extensive
measurements . The refore
the same va lues of Xa were
used in both the free-space
and earth-oriented cond i­
t io ns. Of cour se , ea rt h­
o riented impedances vary
wi th loc atio n. However,
the impedance s se lec ted
as previously desc ribed a re
typ ic a l o f the ave ra ge
amateur situation . and are
va lid for demo nstrat ing the
general re la t io nsh ip be­
tween antenna resista nce
and mismatch (both wit h
and wit hou t stubbing). In
othe r word s, me a sured
va lues are no t expec ted to
repe at th e data in Ta ble 2
exac t ly, but in general the
improvements due to stub­
bing will be fairly propor­
t iona l to those appea ri ng in
Ta ble 2. It sho uld be ke pt
in mi nd , a s exp lained
earlier, that with 5O-Qhm
feed line, the rat io of off­
resonance antenna-to­
feed li ne impeda nce is too
high fo r the st ubbing to
have a significant effect.

However, it sho uld be
cl early understood that the
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th ree d iff e re n t s t ub ­
ma tc hing conditions fo r
each : 1 ) no stubs ; 2)
25-Qhm stubs; and 3) op­
timum stubs. To ma ke a
va lid comparison o f the
m is m atc hes as soc iated
with t hese di ffe rent stub
co nd it io ns requ ires au­
t he nt ic imped ance data .
Because dipole resistance
Ra c ha nges significant ly
with frequency (see Tab le
2) . it is im pr ope r to
c alc ula te the mismatches
using a constant resistance
Ra = 40 Ohms across the
band (as Mr. Vissers has
done). The refore. the free­
space data appea ring in
Fig . 1 and Tab le 2 is authen­
tic impedance data ta ke n
from King/ the same as

I
. ,

used in my ana YSIS.

For the ea rth-orie nted
im ped a nce d a ta , re s is­
tance val ues of Ra - 20
O hms were se lected fo r
each correspo nd ing fre­
quency. to allow fo r the
mutual coupling to the im­
age dipole. The constant
20-0h m d iffere nce be­
twee n fr e e -s p a c e a nd
earth-o rien ted re sist ance
ve rs us freq uency repre­
sents o nly a sma ll com ­
promise with the act ua l
c ha nge in mutual re ­
sistance Rm ac ross t he
b and , a nd the Ra
20-0hm val ues close ly
re pre sen t those obta i ne~

with t he reflectio n coeffi ­
cient of average gro und .
Exceptionally high ground
cond uctivity beneath t he
an tenna is req uired to ob­
tain va lues much le ss tha n
40 O hms a nywhe re within
th e band at any height us-

(from 1.44 down to 1.25:1).
Howeve r. this is not the
region where mismatch
reduction is needed; the
red uct ion is needed in the
regions toward the band
ends, where the inherent.
uncompensa ted sw r ex­
ceeds 2:1, and it is in t hese
regions where Mr. Vissers'
theory fail s. and where th e
shunt-reacta nc e method
cannot prov ide significant
impro vemen t fo r a thin
di po le when fed with a
so-ohm feedline .

The relationship be­
tween resistance and off­
re sonance mismatc h is
shown in Fig. 1 (a graph
from data o f Tab le 2. which
wi ll be exp lained sho rt ly).
where we can see the
s ign ifica nt difference in
the way dipole swr cha nges
betwee n frequencies near
re son an c e an d th o s e
nearer to the band edges,
depend ing o n whether the
antenna re sistance Re at
reso nance is 52 Ohms or
the free-space value of 72
Ohms. With the 52-Qhm
antenna the match is nea r­
ly perfect at resona nce,
and thus remains some­
wh at be tte r th an the
72-0hm a ntenna o ut to
around a 2:1 swr. However,
at freq uencies where the
swr is greater than 1.7:1
be low re so nance. and 2.2:1
above resonance , the
mat ch is c o n s is t e n t ly
worse with the 52-Ohm
antenna . From cal cula­
tions no t shown in Table 2.
the match qua lity of an
antenna having a 4(}Ohm
reso nan t Re deter iora tes
muc h more rap idly th an
the 52-Ohm antenna, es pe­
cia lly nea r the ban d-edge
frequenc ies whe re we need
the m ismatc h red uctio n
the most.

The Basis for the Graphs
and Tables

The swr va lues appea r­
ing in Fig. 1 and Table 2
were calculated from the
te rminal impedance s o f
both a free-space and an
earth-oriented dipol e, with

It is true that reducing
the re son an t antenna
resis tance fro m 72 to 40
O hms im proves the in­
he rent match slightly in the
re gi on near re son an c e

To d iscover how red uc­
ing o nly the resistance Ra
affects mismatch. le t's ex­
periment with a dipole .
Starting with Ra = 72
Ohms at resonance. we'll
make a series of freq uency
excurs ions to the ends of
the band. and at each suc­
cessive excu rsio n we 'll
reduce o nly th e resi st an ce.
so that all values o f Ra ver­
sus frequ en cy are lower
th an those of the precedi ng
excursion. The resu lt is that
at a ny frequency where the
swr exceeds about 2:1. the
mismatch and swr become
lARGER as the resistance
becomes lOWER. And the
greater the swr. the less im­
p ro vem e nt re a c t an c e
shunting can provide. fo r
th e re a s on e xpl a i ne d
e a rl ie r . So whil e the
mismatch improvement by
re a c t an ce s h u n t ing is
already insignificant when
Ra = 72 O hms (as Mr.
Vissers agrees). it becomes
worse when Ra - 40
Ohms. not better.

re latio nsh ip is t his: The
vital reduction of the off­
resonant. line-to-antenna
impedance rat io obtained
by increasing the line im­
pedance cannot be dupl i­
cated by red ucing the an­
tenna resistance Re unless
the antenna reactance Xa
is al so reduced pro port ion­
ally , because it is mainly
the o ff -reso na nce re a c­
tance that causes the high
antenna impedance. Natu­
rall y this inherent reac­
tance cannot be red uced
unless the radiator itself is
redesigned . So when the
resistance is reduced
without also reducing the
reacta nce . the off ­
reso nance impeda nce rel a­
tion ship is ent ire ly di f­
ferent from th at obta ined
by increasing th e line im­
pedance.



Table 2 val ues showing swr
imp roveme nt are t he
precise va lues that will
re su lt st rict ly fro m the
shunt reactance alone fo r
the given imped ance con­
ditions -no greater im ­
provement than this can be
obtained from the shunting
itself. because the calcula­
tions based o n p u re ,
lossless reactance yield
precise answers. Howeve r,
if measured val ues do in­
dicate a s ig ni fic a ntly
grea ter a mou nt o f im ­
provemen t than show n in
Tabl e 2 under the same
condit ions of uncompen­
sa ted impedance, it means
that additiona l phenomena
are also contribu ti ng to the
effect obtai ned w it h
lossless stubs. Such phe­
nomena include o hm ic loss
of the stubs which we
haven't considered (the ac­
tual stubs aren't losslessj.
and the effect of the exter­
na l dielec tric , wh ich is a
separate contribution that
is practically impossible to
predict . But re me m be r.
any such " imp rove me nt"
resulti ng from ohmic loss
represents power that isn't
radia ted .

The Minimum-Swr.Resis­
tance Principle

When a load terminat ing
a feedl ine is resistive , as in
an antenna operating at
resonance, t he mismatch
between the line and the
load impedances is found
by simply dividing the
la rger impedance by the
smaller . However. as with
all amateur antennas.
when the load is the com­
plex impedance Za = Ra
+ jXa of an anten na
operating off resona nce,
the re lationship between
line impedance Zc and mis­
matc h is no longer a simple
one. So appreciat ion of the
swr va lues in Fig. 1 and
Table 2 is understandabl y
di ffic ul t. Direc t io ns fo r
calculati ng the swr va lues
are o utlined in Append ices
1 and 2 of my analvs is.' but
textbook study is req uired
for an in-depth apprecia-
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tion of the co ncepts .
Howeve r. a lthough not
well known among ama­
teurs, t he mt ni m urn-swr­
resista nce' pri nciple pro­
vides an elegant means for
correlating complex load
impedance with feed line
impedance in a way that
provides an unusual view­
point in appreciating the
effect of resistance on the
matc h qual ity when the
load contains reactance.
So let 's ex a m ine t he
mi n im u m-swr-resi stance
pr inciple .

In a series co mplex load
impeda nce, Zt.. comp ris ing
a res istance R and reac­
tance X, if the resistance is
var ied bu t the re actance is
not, there is a single val ue
of resistance. Rmswr (ca lled
t he min im um-sw r resis­
tance). that will cause the
load to produce a mini­
mum of mismatch when
terminating a generator or
line. Unless X = 0, Rmswr
will be greater t han the li ne
impedance Zc. When the
component values in the
load a re normalized to the
lin e im pe dance Zc
(yield ing R/Zc = r, and
X/Zc = x). the va lue of the
normalized min imum-swr­
resi stan ce rrnswr = 'f'XTTT
(equat ion 6).' When the
load Zl = Rmswr + jX, the
mismatc h val ue equa ls the
su m of t he norma lized
components of the lo ad;
i.e .. swr = rmswr + x
(equation 7).'

This principle tells us
that for a given value of re­
actance, X, in a load in
series with resistance
Rrnswr . any change in
resistance (either higher or
lower) will cause the swr to
rise. For example, let's find
the va lue of Rmswr for a
reac tance X = 50 Ohms
with a 50-O hm li ne, a nd
com pare the m ismatch the
co m b in a tio n pr o du c e s
with the mismatches from
two o ther impedances hav­
ing the sa me reactance,
but o ne hav ing a higher
res istance and the other a
lowe r resistance . Thus, Zl
= Rmswr + j50 O hms, and

by normali z ing becomes z
= Rrnswr + jt .O. The va lue
of rm sw r (dete rmined
solely from xl is y'"iTT1 =
vl' + 1 = Vl = 1.414.
De-normalizing, Rmswr =
50 X 1.414 = 70.71 Ohms.
so the desi red impedance
is Zl = 70.71 + j50 Ohms.
The swr produced by this
impedance is rrnswr + x =
1.41 4 + 1 = 2.414, the
mi n im u m-possible s w r
when X = Zc = 50 O hms.
(T his treatme nt works on ly
when r = rmswr .) Now, us­
ing th e exp ress ions from
Appe nd ices 1 o r 2 in my
a na lysis! to ca lculate t he
swr prod uced by gene ra l
comp lex load impedances .
we fin d that impeda nces
Zl = 50 + j50 and 100 +
j50 both yield the identical
va lue of swr = 2.618 :1 .
which is higher than the
minimum-possible 2.414 :1
produced by the im ­
pedance 70.71 + jSO
Ohms. Additional calcula­
tions show that as the
resista nce goes either
lower than 50 Ohms or
higher than 100 Ohms. the
swr continues to rise above
2.618:1 . For example, Zl =
25 + j50 yields 4.266:1,
an d 12 5 + j50 yields
2.9 62:1. Howe ve r, no te
that t he swr rises slowly as
R incre ase s a bove 100
O hms, but rises rapid ly
when R decreases below 50
Ohms.

Th is rm rumu m-swr­
resistance principle is com­
pletely gene ral , working
for any value of reactance
X and line impedance Zc.
Thus we have a powerful
tool for investigating any
complex antenna-terminal
impedance Za as the load
fo r determining which
d irect ion the swr will go
with a change in re sistance
Re. Fig. 2 contai ns a plot of
Rm swr versus reactance X
(i ncl ud ing the normali zed
va lues for x) fo r values of X
from ze ro to 120 Ohms
with a line impeda nce Zc
of SO O hms. For conve­
nience. the corresponding
m in i m u m-p o ss ib Ie-sw r
va lues are a lso plotted . To

use the graph in determin­
ing whether the swr will
rise or fall with a given
change in antenna resis­
tance Ra, we first deter­
mine the reactance compo­
nent Xe of the antenna im­
pedance. From either the
graph. or equation 6. we
then find the correspond-. .. .
109 mmrmurn-swr-re srs-
tance. Rmswr. If resistance
Ra is lower than Rmswr.
raising the va lue of Ra will
reduce the swr (unt il Ra =
Rmsw r). and vice versa . If
Ra is higher th an Rmswr,
raising t he va lue of Re wil l
incre ase t he swr, and vice
ve rsa. Since Rmswr is 50
Ohms when X = 0, Rmswr
does not go lower than 50
Ohms. Thu s if resistance
Ra is less than SO Ohms, in­
creasing the value of Ra
will dec rease the swr fo r
whatever the value of reac­
tance Xa• including Xa =
O. However, to reach the
min imum -possible swr
when any reactance is pres­
ent, resistance Re must be
higher than 50 Ohms. and
the greater the reactance,
the higher resistance Ra
must be raised .

Verification Using the
Minimu m-Swr-Resistance
Principle

Turning now to Table 2,
the values of minimum­
sw r- re si s t an c e Rm s w r
listed there (from the data
of Fig. 2) a re the va lues
which yield the lowest
possible mismatch when in
series with the correspond­
ing reactance Xa at the in­
dicated frequen cy . In other
words. if resistance Rmswr
fo r the corresponding reac­
tance were to replace the
actua l antenna resistance
Ra. we would obtain the
lowest swr that is possible
with that pa rticu lar reac­
tance Xa in the circuit. The
va lues of t he corres pond­
ing m inimum-possible sw r
are a lso listed in Tab le 2.

In us ing this technique
to conf irm our previous
conclusions based on
calculated values of swr.
let's first examine the can-



Mismatch or Swr

FMHz Antenna Impedan ce Uncompensated Compensated Compensated
Components' dipole with 252 with optimum

sl ubs stubs
Ohms Ohms Ohms Min.· Free· Neer- Free- Near- Free- Near-

Resi stance React. Res is. Possible Space Earth Space Earth Space Earth
Ra R.-2Q X. Rmswr Sw, Ra Ra-20 Ra Ra-20 Ra Ra-20

3.5 58.5 38.5 -108.00 119.0 4.54 5.84 8.00 5.50 7.50 5.16 6.83
3.55 60.8 40.8 -86.50 99.8 3.73 4.27 5.53 4.04 5.19 3.71 4.58
3.6 63.4 43.4 -64.79 81 .8 2.93 3.05 3.68 2.92 3.49 2.67 3.03
3.625 64 .75 44 .75 -53.94 73 .55 2.55 2.58 2.98
3.65 66.1 46.1 ·43.08 66.0 2.18 2.1 8 2.39 2.12 2.30 1.97 2.03
3.675 67.6 47.6 ·32.24 59.5 1.83 1.86 1.92
3.69 68.5 48.5 -25.74 56.24 1.84 1.70 1.68
3.7 69.1 49.1 -21.40 54.4 1.52 1.62 1.54 1.60 1.50 1.54 1.38
3.75 72.0 52.0 a 50.0 1.00 1.44 1.04 1.44 1.04 1.44 1.04
3.8 75.1 55.1 21 .92 54.6 1.53 1.7 1 1.53 1.69 1.50 1.69 1.49
3.825 76.6 56.6 32.80 59.8 1.85 1.95 1.86
3.85 78.2 58.2 43 .58 66.3 2.20 2.24 2.23 2.19 2.15 2.14 2.05
3.9 8 1.3 61 .3 65.24 82.2 2.95 2.95 3.11 2.85 2.97 2.74 2.77
3.95 84.8 64.8 87.15 100.5 3.75 3.81 4.17 3.61 3.96 3.51 3.69
4.0 68.0 68.0 109.24 120.1 4.59 4.83 5.42 4.61 5.13 4.47 4.87

Table 2.

ditions at 3.825 MHz. At
this frequen cy the lower­
height (R a 20, or
52-Dhm) antenna yields a
slightly better match near
resonan ce because it s
52-Ohm resonant res is­
tance is nearer to the
50-Ohm line impedance
than the 72-0hm free­
space antenna. From Table
2, at 3.825 MHz, Xa = 32.8
Ohms, and the minimu m­
swr-reststance Rmswr =
59.8 Ohms. If the actua l
resistance Ra - 20 were
59.8 Ohms, the swr wou ld
be 1.85:1 , the lowest swr
possib le with 32.8 Ohms of
reactance in the circuit.
However, at this frequency
the actua l resistance Ra ­
20 = 56.6 Ohms nearly
equals the minimum-swr
resistance, yield ing a 1.86:1
swr for the 52-Dhm anten­
na (on ly s light ly higher
than the minimum), in co n­
trast t o the higher
value Ra = 76.6 Ohms for
the free-space antenna ,
with a 1.95:1 swr. This ex­
pla ins why the 52-Ohm
antenna yields a slightly
better match than the
72-0hm antenna at t his fre­
q uency .

On the other hand , at 3.5
MHz the minim um-sw r­
resistan ce tech niq ue
demon strate s rat her
dramatically why the off­
resonance mismatch in-

creases when the antenna
resistance at resonance is
reduced. Again from Table
2, at 3.5 MHz the reactance
Xa = - 108 0 hms is shown
to requ ire a resistan ce
Rmswr of 119 Ohms to ob­
tain the lowest-possible
swr, whi ch is 4.54:1 . The
free-spa ce and near-earth
dipole resistances at 3.5
MHz are 58.5 Ohms and
38.5 O hms, respect ively.
T hu s , t he free -space
resistance is 60.5 Ohms
below the o pt imum 119
O hms, whic h inc reases the
swr to 5.84:1. However,
wit h the 38 .S-0 hm
resistance of the near-ea rth
antenna, the sw r has
soa red to 8.0:1 , because
the 38.5-Dhm resistance is
20 Ohms lower yet than the
free-spa ce value, or BO.5
Ohms bel ow the optimum
value. Now, since the free­
space value of 58.5 Ohms
is already 60.5 Ohms below
the opt imum value of
Rmsw r of 119 Ohms, it is
clearly evident that to ob­
tain a lower swr than the
free-space va lue of 5.84:1,
the re sistance Ra must be
inc reased, ra the r t ha n
dec reased . Moreove r, an
examination of al l rema in­
ing data points listed in
Table 2 reveals that the
va lue s of Rm sw r a nd
minimum-possib le swr con­
fi rm the direction in which

every value of d ipo le swr
cha nged re su lt ing from a
co rrespo nd ing change in
d ipole resistance Ra.

As an additional po int o f
in te re s t . compare the
curve s appearing in Fig. 8
of the 73 Magazine art icle )
with those of my Fig. 1, and
note the asymmetric sha pe
of my swr cu rves with
respect to the center fre­
quency of 3.75 MHz. While
the (+) a nd ( -) re a c­
tances, Xa, are a lmost sym­
metrical (see Table 2), th e
va lues of swr bel ow center
are higher than those at the
sa me d ifference in fre­
quency above center. The
reason is that res istance Re
is decreasi ng be low cente r.
and increasing above. and
the swr values are simply
following the minimum­
swr-re s ist a nce principle.
On the contrary, the
vusers cu rves are unreal­
ist ically symmetri cal .
because in his swr calcula­
tions the co nstant va lue Ra
- 40 O hms was used
(incorrectly) across the en­
t ire band .

Conclusion
In comparing the swr

c urves of t he 72-0hm and
52·0hm an tennas in my
Fig. 1. it is evident that no
great d ramatic difference
exists betwee n the m .
However, t hese two curves

re presen t the effect of the
" b ig difference" that was
asserted to exist between
my free- space 72-0 hm
dipole and a dipole near
earth. This is the " big dif­
ference" that was pre­
dicted would change the
insignificant stub co ntribu­
tion in my " irre le vant"
free-space coaxia l dipole
into a workab le. worth­
while co n t ribution by
" bringing the dipo le down
to eart h." Obvious ly. the
d rama tic change that was
predicted doe sn't materi­
a lize, and the positions of
the cu rves in my Fig. 1 in­
deed show that the d ipole
near ea rth is even le ss ef­
fect ive than when in free
space . T hus . despite
Vissers' statement to the
c o n t ra ry . these c u rves
more tha n justify the use of
free-space data in my
analysis that enables the
amateu r to recognize the
conditions under wh ich the
stubs in a coaxial d ipole
will o r will not provide a
wo rthw hi le improve me nt
in bandwidth.

Pe rhaps no t eve ryone
wi ll agree on just what con­
s tit utes a wor thwhil e ,
significant improvemen t in
swr. So if a nyo ne decides
the meager improvement
shown in Fig. 1 and Table 2
is worth the constructional
effort and cost requi red to
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o btain it with shunt stubs,
fine and dandy. But if yo u
appear to be measur ing
considerably more band­
width at the antenna than
indicated in Fig. 1, yo u a re
q uite like ly to be fooling
yourself. Remembe r that
un wan ted ohmic lo sses
can rai se an otherwise-low
terminal re si stance , th us
reducing the swr via the
m in imum-swr p rinc ip le,
but at t he expense of losing
power to heat. In any case,
as a pro fe ssional antenna
engineer, my boss wou ld
hand me my head o n a plat­
ter within seconds if I
se rious ly presented him
w it h this sh u nt-stu b
method as a viab le sol u­
tion to t he 80 meter bro ad­
bandi ng pro blem when us­
ing 50-O hm feedline . •

Addend um
Mr. Visse rs ra ised an im­

portant point concern ing
Borton's work! in that my
analysis failed to mention
the swr differences Borton

obta ined between a coax­
ial dipo le and the bow-tie
antenna constructed from
ga lvanized wire . There are
two reasons why I omitted
refe rence to this topic :
Fi rst , m y a rtic le was
already too long. Mo re im­
po rta ntly, severa l cloudy
issues concerning both of
these ante nna forms need
c la rify ing befo re I can
d iscuss t hem knowledge­
ably.

For example, in the coax­
ial dipole: What precise,
q uantitative effects result
from the external die lectric
covering? Well , Zo, Xla,
and Q are all reduced by
the resulti ng inc rease in
antenna capacitance Ca.
But how much? Does this
yie ld an efficien t increase
in bandwidth? And how
much does the dielectric
cove r ing in cr e a se t he
dissipatio n loss, reducing
the efficiency while raising
the termina l resistance and
reducing the swrt As I
stated in Q5T/ fu rther in-

vestigation is nece ssary.
Concerning the galva­

ni zed wi re, t he h ighe r
re s is t a nce of t he zinc
covering is probab ly caus­
ing the lower swr, but more
invest igation is required
here also: What is the
thickness of the ga lvani z­
ing? Is it gre ater than t he rf
skin depth at 4 MHz? If so,
what is the tota l se ries sur­
face resistance at rf ? Com­
pared to copper? Eno ugh
to accoun t for the d if­
ference in swr? Doe s the
magnetic effect of the iron
in the wire influence the
phase velocity of the rf
wave? So fa r, I have been
un ab le to p ursue these
q uest io ns. I had planned
fu ture colla bora tion with
Bor ton fo r futher investiga­
t ion into the rf propert ie s
of ga lva nized iron wire . I
regret t hat such co llabo ra­
tio n is no lo nger poss ible,
because Dwigh t Borton
rece ntly became a silent
key . I will think of hi m as I
proceed alone.
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BARKER & WILLIAMSON

PI·DUX~ Coils
High-precision, air-wound coils
for band-switching, p i-network
final amplifiers.

Model 195-1 rated 10 1 KW PEP
Model 19S-2 rated to 2 KW PEP '

Send for application data. . .

Also . . .
AIR·DUX~ AIr Wound Coils
Uniform-pitch coi ls from J.1 inch
to 6 inches diameter, 2 inches to
10 inches long, 4 to 32 turns per
inch, no. 8 10 no. 24 AWG.

Typ ical air -dux coil.

2 New Coaxial Switches
for wall or desk mounting
Model 593-5i ogle pole.

a-coenron

Grounds unused positions.

Also New this Year

Model 594-DPDT

Interchanges two outputs
between two inputs.

Power rated 2 KW PEP 0 Current
rating 5 A 0 VSWR @ 50 ohms­
1.3:1 max. 10 150 MHz 0 Insertion
loss and crosstalk negligible.

• • •

Trap Dipole Antennas

5-Band (80 lhru 10)
Model 370·1 1 pre-assembled
Model 370·12 kit

a-Band (40 thru 10)
Model 370·13 pre-assembled

Includes end insulators. 50 It
RG-B/U. PL·259 connector.
Low VSWR, power to 2 KW PEP.

AT·200 MobUe Malche,
for 2 meters

lets you avoid advertising you
have a rig in the ca r by matching
your car's entertainment receiver
antenna to your transceiver.

Made," US A by . (215) 788.5581

_ BARKER & WILLIAMSON, INC. 10 Canal Street · Bristol. Pennsylvania 19007
.... 8 23
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The Packet Radio Revolution

- pioneers, take note!

Editor' s Nole: Shortly before press time, the Canadian authorities announced the creation 01 a new " Amateur Digita l Radi o 01 ator's
Cert ificate," a no-code license allowing certain experimenter privileges, inc luding packet radio, in the amateur bands above ' I MH z.
Certain po rtions of the 220 and 440 MHz bands have been reserved exclusively lor packet transm issions.

~[ C[ I~["
R[c EI~E~

" ' C ~ O
rRA~ TRU5C [ I ~EIO

CO'H~OLUD ..QOE" 220..... f ..
T t ~ " '''AL '" UA,. " "

Fig. 1. Block diagram showing component arrangement of
a typicaf packet radio sta rion.

192 0 0 c /q '7 ?"

Robert T. Rouleau VE2P Y
1050 Churchill
Montreal. Quebec
Canada HJR j B6

N o t with a bang, but
w ith sort of a swish.

the " pack e t" revol utio n
began. On May 31. 1978. the
M ontreal Amateur Rad io
Club sent the first amateur
packets. The face and sound
of amateur radio will never
be the same again. Space­
age ra d io a rr ived fo r
amateurs. Our communica­
tions will be fa ster, mo re ac·
c urate, more re lia ble, a nd
use less spect rum.

If you haven't hea rd of
packet ra d io , don 't be sur­
prised . It is ne w. Do n' t look

in the Handbook o r your
favo rite ha m magazine ,
either. You 'd ha ve more
luck re se a rching doc tora l
th e se s fo r in form ation .
Righ t now, t he re a re about
two do zen pa ck e t systems
u p a nd runn in g in t he
world . None of them a re
amateu r and none of them
contemplate the numbe r
of users that an amateu r
radio system wou ld .

Pa cke t rad io is a name
given to th e ti me-divi sion
mu lt ip lexing o f a radi o
c ha nne l. La rge numbers of
users can sha re o ne chan­
nel withou t QRM or has­
sles . Use rs don't even kno w
that they a re sharing the
channel with anyone else .
The name " p a cke t" is

derived from the fact that
each message is sent in a
package. It has three parts:
the addre ss a nd re turn a d­
d ress ca lled the " he a de r,"
the da ta o r me ssage pa rt ,
a nd the " t ra iler," whic h is
a n e rro r-detection sc he me.

You c a n compare pa cke t
rad io to a so rt of insta n t
e lect ronic ma il se rvice .
Each packet is a postca rd .
You put your message on
the card, add ress it , and
put o n the retu rn add ress .
You th en slip it in a ma il
slot wh ic h is your a mateu r
ra d io stat ion. If your me s­
sage is too long for one
postca rd , then you' ll just
se nd a series of them . Once
you slip it in the mail slot,
the syste m delive rs t he
c a rd fo r you , o r if it can't, it
ret urns t he ca rd a utomati­
ca lly .

How c an so many users
sha re o ne c ha nne l? Speed .
Pa ckets a re sent from 25 to
25,000 t imes faster t ha n
amateur RTTY. Let's com­
pare packet RTTY to the
amateu r kind . To send a

one-line message o n 60
wpm Ieletvpe tw, yc J need
about 10 se c o nd s, and no
o ne e lse can use the c ha n­
nel. The s imp le pa cket
sys te m we'll see la te r o n ly
ta kes 1/4 of a seco nd to do
t he same th ing. The other
9-3/4 seconds could be
used fo r other messages,
up to 40 of them, in fact.

How does it go so fa st?
There are two exp lana­
tions. First, instead of us ing
the c ha nnel w hile each le t­
te r is se nt, we wait until the
who le line is c o m p lete a nd
se nd it in a burst. Se co nd,
the baud ra te fo r our sys­
te m is 2000 ins tead of 45
fo r amateu r Te letype . It
also fits in the same band­
width! This is not a c o n­
trad ict ion- we just use
bette r modu la tio n schemes
which a re capable o f se nd­
ing more info rma t io n in the
sa me bandw idth.

You are p ro ba bly saying,
" W hy a ll th is packet non­
se nse! It's just a faster
Te letype setup." Not at all !
You ha ve n' t heard the half



of it yet. The good part is
sti ll to come. Pack e ts are
d ig ita ll y e ncoded. Th is
mea ns tha t anyt hing t hat
can be "d igit ized" can be
sent in the packet: voice,
RTTY, slow-sca n, televi­
sion , tel emetry - you name
it. Pack e t radio encom­
passes all modes! That 's
why we call the " message"
pa rt of the packet the data .
It could be anyone of a
million things. But , that's
not all the good stuff .

Since packets are in a
digita l fo rmat, they can be
read and understood by
simple computers. What if
we had a mic roprocessor
setup at a VHF repea ter?
The re pea ter cou ld read
the address on you r packet
and, if it was out of town,
switch o n a link t ra nsmitter
and relay it towa rds its
desti nation. Now if we had
mic roprocessor-controlled
repeater links all ac ros s t he
count ry. you r packet could
be delivered anywhe re
within the range of a re­
peater . Pack e ts ma ke t his
kind of network easy. We
are now working o n the
desig n of a packe t ne t
called AMPAC (ama te ur
pa cket), whi ch will make
this possi b le. Since packets
conta in a n error-de tect ion
scheme at t he e nd, c hec k­
ing a messa ge to ve rify tha t
it is int ac t is easy . If the
packet was dam aged, we
could as k for a repea t
automatically if o ur ter­
minal s were progra mmed
to do so.

l e t 's look at a few of t he
applications fo r packet
radio. On t he HF bands, I
bet the RTTY operators
would like to have a
sys te m this fast wh ich
automatically c a ll s for
repeat s of packets dam­
aged by QRM and fading.
For once. the copy would
be clean all the way. The
same would be true for the
slow-scan TV crowd. The
image would fo rm line-by­
line and with no snow!
Moonbouncers a lready use
a kind of bu rst tec hnique .

Your term inal would be
pro gramm e d to se nd a
packet, and then wait a
predete rmi ned leng th of
time for a re turn message .
If th e return m e ssage
didn 't come, the o riginal
me ssage would be re peat­
ed until it did . It could al so
lo g the ca lls igns and tim e
that tra nsmiss ion was com­
p leted . Satellites a re a
natu ral for packets. The
time-sha ring aspect makes
the satellites avai lab le to
mo re people, and t he com­
munications are more re li­
able. The list is almost
endless, and that's what
makes packet so good .

If you've read this fa r,
you probably wa nt to know
exactly ho w packe t rad io
works . Fi rst of a ll, you will
ne ed a m icro proce ssor­
co ntro lled terminal, which
could be a TV typewriter
o r Teletype machine for
hard copy. We'll look at a
packet Telety pe system to
see how it works. You type
out your message and the
add ress o f the receivin g
sta tion. The terminal will
fill in yo ur ca ll and add ress
as well as do t he e rro r­
de t e c ti on c a lc u la t io ns .
When thi s is complete, it
will be sent autom at ica lly.
At the othe r end, a termina l
will rece ive the packe t a nd
look at the address. If the
pac ket is a d d resse d to
someo ne el se, the terminal
will du mp it. Otherwise, it
will check fo r transm ission
er ro rs and , if the message is
intact, the term ina l will
print it out o r di splay it o n
the sc reen. It will a lso send
an ack nowled gement back
to you . If it d id n' t arrive in­
tact, it will send a nega tive
ackno w ledgement. You r
te rminal , on seeing a nega­
tive ack nowled gement. or
" NAK," w ill retransm it t he
packet again, and will do
so unti l it gets through or it
is inst ructed to give up .

What if two te rmina ls
send at once? The packets
co llide and are wiped out.
In th is case, you r term ina l
won't get t he ack nowl-

ed ge rnent it is expec t ing,
so it sends th e packe t
aga in, and doe s so un til it
gets the acknowledgement
it wants o r is told to stop .
To prevent two term ina ls
from send ing pack e t after
packet at the sa me ti me,
eac h term inal is instr ucted
by its m icroprocessor to
wait a rando m length of
time befo re sending the
packe t agai n. The delay in
our case wou ld be fro m 1
to 4 seconds. Since the
delay is rand om, and all
the te rmi nals have this
ro u t in e built in, t he
chances of a second o r
t hi rd collision a re ve ry
small.

The rules t ha t the ter­
mina ls follow a re called
the protocol. This term will
be fam il ia r to the com­
pute r people . The protocol
ma kes every user fee l as if
he is t he o nly one o n t he
chan ne l. You don' t know
that it is being sha red .
There is no Q RM and no
has sles . Th e prot o c ol ,
wh ich is written into the
pro gram o f the mi cro ­
proce ssor cont ro lling yo ur
te rm ina l, can be as s im ple
or as comp licated as yo u
wish. The fan cy ones mak e
the sys te m even more e ff i­
c ient a nd m aximize the
capacity of the cha nne l,
bu t invo lve more memory
and soft wa re . The key is to
m ake sure that a ll users of
the local net p lay by the
sa me ru les.

The hardw are yo u ' ll
need is not fancy. A m icro­
processo r, a ke yboard in­
put/outpu t d evice, a radio,
and a modem are a ll that is
req u ired . O ur system runs
o n nO-M Hz FM and uses
the Western or Sangamo
Model 201 modem, runn ing
at 2000 baud . We used t his
o ne beca use it w a s
avai lable surp lus and was
cheap. We run 220 because
that's the only band in
Ca nada we are a llowed to
use for packet right now.
The rad io feeds the modem
whic h feeds the term ina l.
The mo dem outpu ts phase-

s hi ft k e y in g u sing an
180o-He rtz tone so it can
go right in the m icrophone
jack . The output can come
from the speaker line or. if
you' re fussy , ri ght from
the d is c rim ina to r to the
modem . The modem is
RS-232 stand ard, so hook­
ing it up to the computer is
no problem. See Fig. 1 .

We have only to uc hed
the su rface of packet radio
a nd its a pp l ic a t ion s .
Be fo re you go any fu rther,
howeve r, you will have to
ei t her move to Canada o r
convince the FCC that
American am ateurs should
be a llowed to use packe t
rad io as we ll. As fa r as I
know, Canada is the only
cou ntry whi ch is permit­
ting amateu rs to experi­
men t with packe t . I doubt
that it wi ll stay this way fo r
very long. The prognos is is
for amateurs to develop
the fi rst reall y large packet
network o n VHF and UHF
which will be copied by
co m me rc ia l o pera tions
sho rtly a fte rwa rd. Our
sa te llites will be the prov­
ing ground for more packet
tec hniques, and I bet com­
mercia l st a t io ns will be
looking over o ur shou lde rs.
Again , amateurs are get­
ting into the act first. Who
e lse co u ld su pply milli ons
o f fr e e man -h our s o f
resea rch and development
to the world? Right now
t here are a few cente rs do­
ing researc h o n pa cke t
ra dio . Stanford Researc h
Institute is o ne, fo r in­
stance, and whil e they may
be better qu alified than we
a re, we sure o ut numbe r
them!

Here, in Montrea l, the
few of us who have fo rmed
AMPAC will be pushing the
techn ique for all it's worth.
We a re tal king to AMSAT
to get permission to use
their sate llites as we ll as
negotia ting with ou r
government to get more
packet p rivileges . We
wou ld be happy to tal k to
anybody who is interested
in packet rad io . •
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Remember . you can Call To ll Free: 1-800-633-3410 In the U.S A orc aII 1-800-292-86681n
Alabama for our low price quote Store hours 900 AM til 5 30 PM. Monday thru Encav

ICOM IC-280
Remolable 2-meler
FM mobile transceiver
Freq 143. 90- 148 ,11 mnz. power 10
walt/ 1 walt . 138 VDC at 2 5 amps.
can detach and remotely mountme
main PLL control head . With micro­
processor. can store a treos and
has digital LEDs

453.00 Call l or yours today

RM-76 Microprocessor
Unit optional

YAESU CPU-2500 RK
2 meIer FM transceiver
This utnmate transcerver has
keyboard rmc l or remote Input
scanning controt au x repeater
spil t selection. and twa-lone Input
lor auto-eaten or control link Con­
t rolled by a cen tra! processing urut.
800 channels, channel memory .
and an automanc scanner search
Freq 144 to 148 MHz

585.00 Call lor Quote today

---~

Provides 4 mernooes. linger touch
control on rmc scans entire 2 meter
band lor a clear or busy channel.
orove.co lor 800 digital Phase Loc k
Loop channels 144-1 48 mhz .
cha~nel memory . lone burst
repealer operation . digital LED .and
10 watt 1 .....att output

429.00 Call 'or Quote today

The all new Kenwood TR-7600 is packed with al l the features
you cou ld want in a 2-meter FM rig . Combining it with the
optional AM-76 Microprocessor Control Un it provides twenty­
four operati ng features. Alone it gives full 4-MHz coverage
(144.000- 147.995 mhz), 800 c hannels. dual concentric knobs
for fast frequency change, 10 watts RF output or 1 watt low
power. mem ory channel with simplex or repeater offset (600
khz/1 mhz), and large, bright orange LED d isplay. Adding the
RM-76 Microprocessor Cont ro l Unit provides more operating
features than are found in any other rig! Wi th the RM-76 you
can: Select any 2-meter frequency, store frequencies; auto­
mat ical ly stop on first busy or open channel, Select simplex o r
repeater offset, Scan memories, Operate on Mars (143.95
mhz), and set upper and lower sca n frequency lim its. Rm-76
has digital di splay indicating frequency and fu nction.
Price 10 be announced.

•

KENWOOD
TR-7600 ...
The radio
that
remembers
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LARSEN
LM-MM-150K
2m 'I. mag
mount antenna
The '\lJ wave length 2
meter antenna consists of
a 49" stainless steer roo .
quadruple plated . and
coil l or use between 144­
174 MHz . A lull 3dB gain
over a 'I. wave length an ­
tenna. Magnet quaran-
teed permanent in ordin­
ary use . Full capacitance
coupling . Complete w ith
12' o f RG-S8 A/U coax &
coax connect or.

38.45 can tor yours today.

ANTLER
A-280
2m mobile
antenna
The A· 280 IS as c lose to
the ideal anten na as you
can get. Features' • Pre­
c ision tuned coil • 4r
tapered 17·7 stainless ,{:J"
steel whip • VSWA. less t'
than 1.3 . Certified 3 dB
gain • Magneti c mount
has root-top stability to
w ithstand winds up to 100
M PH.

29.95 Call l or you rs tod ay .

--

CUSH CRAFT
ARX-2
2m antenna
Cush Craft has created
another first by making
the world's most popular
2m antenna twice as
gOO(!! • Three 'h waves in
phase and a Yo wave
matching stub . Ext reme­
ly low angle 01 radiation
lor better signal coverage
• Tunable over a broad
frequency range .
Matched to 52 ohm coax.

32.95 Call l or you rs today.

HUSTLER 4-BTV
.vertical antenna
The 4-BTV HF fixed sta-
lion lour bander teatures
10, 15, 20, and 40 meter
coverage, switching or
matching devices not re­
quired, AM 75 option may
be added for 75 meter
coverage, 21'S" long ,
2000 watt s PEP power
rating , bandwid th SWR
1.6:1 or better at band
edges. Guaranteed easy
assembly.

99.95 Call for quote.

-
HY-GAIN TH3MK3
Super 3-element tribander
Gai n adS . r ro nt -to-eec k ratio 25 dB • SWR (at
resonance) less than 1.5.1. Frequency 10. 15. and
20 meters . Power rating : maximum legal limIt ·
longest element 27' . Boom length 14' . wtoo load
at 80 m.p .h .. 131 1bs, • Surface area 5,toeo . It. Balun
BN-86 recom mended 15,95.

219.95 Call l o r quole.-----
iI,n

1
HYGAIN
14AVQ/WB
10-40 antenna
Features: • Taper swaged
seamless aluminum con­
struct ion • Omnidirec-
t iona l performance •
Auto band switching •
Wide band perf ormance
with one setting . Hy-Q
traps w ith large diameter
coils . 12" double-qrip
mast bracket . Low angle
radi ation . 50-239 con­
necto r • 50 ohm input im­
pedance.

67.00 Call Ier yours tod ay.

CUSH CRAFT
ATB-34HF 4-element
beam
• Covers 10. 15. & 20 meters . High.
Q coax traps rated fo r 2KWpower
• Di rect 52 ohm feed Ihru , . , balun
• Turn rad ius 18'9" . Wi nd survival
90 mph.

249.95 Call fo r quote.

Remember, you can Call Tol l Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Sto re hours: 9:00 AM ti l 5:30 PM. Monday thru Friday.



Dare Hileman WB6NTR
1132 Rosete Drive
Top anga CA 9Q29Q

This Voltage Standard Is Precise!

-and makes calibration a snap

D o you so met imes wish
you had a s ta b le

voltage so urce for ca li­
brating your DVM o r the
vertical amplifi er of yo ur
dc scope, a so urce that
would rem ain rock stab le

for months o r years? Such
an instrument is usually ex­
pensive to build or buy
because it uses exotic com­
ponents suc h as sta nda rd
cells and perhaps a corn­
plex voltage divider to pro-

vide various o ut put poten­
tials . The vo ltage standard
described here may suit
your need perfect ly, as it
provides an exceptionally
stable output vo ltage using
o rdinary off -the-shelf
parts, and an unconven­
tiona l " ci rcu la r" voltage
divider, using the minimum
possibl e number of preci­
sion resistors, p rov ides con­
venient sw itc h-se lec t e d
output voltages .

The unit is powered by
two 9-vo lt batteries, and
the output voltage is 0-10
vo lts in 10 millivo lt ste ps,
although fi ner voltage divi­
sio ns may be obtained by
adding stages to the vo lt­
age divider. A rn lcroam­
meter is connected in
series with the output so
that the inst rument may be
used to directly measure
dc voltage .

Output stability is about
+ 0 ,04 % over a battery­
vo ltage range of 6-9 volts .
This tolerance can be re­
duced virtua lly to zero if
you elect to use a power
sou rce better re gu la t ed
than batteries.

Therm al stability, over
the range of tempe ratures..

less perfect , depending on
your choice of part s. Ad­
mitted ly, the unit must be
ca librated aga inst an acc u­
rate vo ltage standard o r
DVM but, o nce set, it will
remain sta ble more or les s
ind e f in it e ly, depending
again on you r choice of
pa rts . Accu ra cy of the
sw it c h-se le c t e d output
voltages depends on the
tolerance of the resi stors
you decide to use in the
voltage d ivider. We have
specified 0.1 % resistors, so
we get 0.1 % accuracy. If
you use 0,01% resistors,
you will get 0.01 % accu­
racy, but they will cost a
lot more . Output re sis­
tance of the instrumen t is
se ve ra l thousand Ohm s,
but we will discuss means
to circumvent the effect of
loading on output vo ltage .

How It Works
Fig. 1 is a s imp lified

diag ram of the voltage
standard , showing how the
use of a "ci rcular" voltage
divide r minimi zes the num­
ber o f resistors needed to
obta in 1001 different out­
put vo ltages. This art icle,
as far as we know, is the
first published applica t ion
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therefore, thi s va lue in
se ries with R5 , R6, and the
microammeter, for a grand
tota l of 2000 to 5000
O hms, depe ndi ng on the
me te r re sist ance . There­
fore , the instrument cannot
be loaded without loss of
accu racy . Even a 'l -meg­
ohm load could d rop the
output voltage as mu ch as
0.5% . We will deal with
this problem under
"O pe rat io n." On the other
ha nd , if you can tolerate a
highe r o utput resistance,
you would be we ll advised
to mak e a ll the resisto rs in
the div ide r muc h larger in
val ue. They shou ld all be
inc reased by the sa me fac­
to r, say by 10 o r even 100
tim es. This would make the
cu rrent in th e fi rst divider
ring proportionall y lower,
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Fig. 1. Simplified schematic of voltage standard. In the
"circular" voltage divider, the res istors in each ring are 1.1
times the value of the ones in the preceding ring. A
microammeter, used as a null indicator, pro vides a means
fo r directly measuring dc voltage.

tion . The potenti al se­
lected by 52 is a pp lied to
o u tput ja ck J1 t hroug h
mi croa mme te r M1 . The
t ime consta nt R5-C2 and
ge rma nium diodes CR1
and CR2 protect the meter
movement from slamming
when 11 is connected to a
voltage muc h diffe rent
from t he one selected .
Re sistor R6, in turn , pro­
tects the diodes from burn­
o ut when t he se lec te d
voltage happens to be 0
vol ts . In th is case the
d ivider outpu t is at com­
mon a nd, without R6, any
vol tage on 11 would be ap­
pl ied d irectly ac ross o ne of
the d iodes .

O ut put resistance of the
di vider is a bo ut 1000
O hms. The outpu t resis­
t an c e of the uni t is ,

•

Fig. 2. Schematic o f precision voltage sou rce and output
circuit of instrument. Inexpensive 2N3819 FETs provide an
extremely stable re ference voltage, amplified to 10 V by
1C1 and Q3. Output vol tage is applied to /1 . Microam­
meter null indicator is protected from slamming by RC cir­
cuit and diodes.

t he se lec ted resistors.
Fig. 2 is a schemat ic o f

the instrume nt, except for
the di v ider. The stable
voltage source consists of
field effect t ransisto rs
(FETs) Ql and Q2, and
resistor R1 . The FETs are
connected in series , form­
ing a very high impedance
c u r re n t so u rce w h ich
de vel o p s the referenc e
vo ltage ac ross R1 . Thi s
m e an s o f ob t ai n ing a
stab le pote nt ial has not
been widely explo ited and ,
indeed, it is littl e known
eve n among FET manufac­
turers. The reference volt­
age, ER, depends o n FET
Q2, o rd ina rily t urning o ut
to be somewhere between
1 vo lt and 3.5 volts. You
don't have muc h control
over this pa rameter unless
you individually se lect the
2N3819. But ER is re mark­
ably stable with c ha nges in
battery voltage and can be
made almost completely
independent of tempera­
tu re by the select ion of R1 ,
as desc ribed la ter.

To get 10 volts for the
d ivider, ER is amplifi ed by
o p amp IC1 , whose ga in is
se t by th e se lec t io n of feed­
ba ck resistor R3 and the
ad justment o f CALtrimmer
R4. The SSSS6/MC14S6 op
amp was chose n for its low
bi a s cu rre nt {a bout 30
nanoam pere s), its exce llent
temperature sta bili ty , and
its reaso nable price . To fur­
ther enha nce temperature
st abi lity, emi tte r-followe r
Q3 obviates a ny loading on
IC1 and the reby keeps the
op amp cool. Capacitor C1
suppresses any tendency
to os cillate.

The d ivider uses three
two-po le, t c-oos.t tc n selec­
tor switc hes to perform the
function of the all igator
clips suggested for Fig. 1,
se lec ti ng 1000 different
outpu t vo ltages (0-9 .99
vo lts).

Referring again to Fig. 2,
setti ng switch 52 to 5El ap­
plie s the se lected vo ltage
to the outp ut circu it. The
1001th voltage, 10 volts, is
obtained in the 10 V post-

tiona I vo ltage divider, the
input vo ltage is app li ed
ac ross the enti re network ,
a nd o utput is se le c te d
from the const itue nt resis­
tors-but a disp roport ion­
ally la rge numbe r of
re s is tors o r a complex
switching scheme is
neede d to get a large
numbe r of outpu t voltages .
In the ci rc u la r vol tage
divider, the o utput vo ltage
is ta ken from a fixed point,
a n d t h is p o t ential is
se lected by c ha ngi ng the
locatio n to whi ch the input
voltage is applied . This
sche me simp li fies the re­
qui si t e sw itc h ing and
minim izes the number of
resistors needed . In Fig. 1,
the dig it bes ide ea ch
res istor corresponds to the
voltage obtai ned whe n
that resistor is connected.
Output in this example
would be 6.43 volts.

The general ru le apply­
ing to re sisto r values in the
circular divider is this : Ten
resistors a re used in each
ring except t he la st, wh ich
has e leven. The res istors in
each ring are 1.1 t imes the
val ue of the o nes in the
preced ing ring . Thus, if you
wan ted an addi tional stage
to get steps of 1 millivolt,
you would su bst itute, for
the termina t ing resistor RT ,
anothe r ring, conta ining 11
re sistors of 1330 Ohms
each. How did we know
what value to sta rt with in
the fi rst ring? Well, if too
sma ll, the se lected res istor
will unduly load the power
su pply. But making it, and
all the other re s is tors,
larger will proportiona lly
increa se the o utput resis­
tance of the divider.

If you want to build the
simplest poss ible div ide r,
you can o mit the selecto r
switches a nd use al ligator
cl ips whe re we have shown
arrows. To use th e instru­
ment as a vo ltmeter, co n­
nect t he vo ltage to be mea­
su red at " unknown E," and
set the clips to obta in a
null on the meter. The un­
known voltage then corre­
sponds to the dig its beside

201



Interior view of instrument. All parts are mounted on back
of the front panel. The divider resistors are located on a
perfboard mounted on the meter terminals. The precision
voltage source subassembly is built on another perfboard
mounted to the first.

Fig. 3. Craph o f Rl vs. ER when Rl is 4700 Ohms approx­
imates optimum value for new Rl. Exact value for best
temperature stability can be determined by heat test. (See
text, "Ad justment. ')
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Construction
The voltage standard

can be built in any conve­
nient enclosure. As shown
in the photos, all parts in
the author's prototype, in­
cluding the batteries, were
mounted on the backside
of the fro nt panel of an in­
st rumen t ho us in g . The
d ivide r res istors a re lo­
ca ted o n a pe rfboa rd
moun ted to the meter ter­
minals. You can, instead ,
mo unt the resistors dir ect­
ly on the switch term inals,
bu t th is will much co m­
plicate matte rs if you have
to correct wiring errors or
la te r decide to change the
divider resistors fo r ones
having diffe rent values or
tolerances . The precision
voltage source is con­
structed on a smaller perf­
board mounted to the first
by spacers .

Do no t use the chassis as
the common conductor. In­
stead, use wire lead s be­
tween components . The
common cond uctor may
t hen be co nnected to the
chass is, but at o ne poin t
o nly. If the connecto r you
plan to use at )1 is some­
what d iffic u lt to insu late.
as many jack s a re, you may
make the chassis connec­
tio n at th is po int. as shown
by t he dashed symbol in

a highe r t hreshol d vol tage.
If you wa nt the meter to
respond faste r, you can use
a smaller value fo r C2.
Eithe r change. though . will
cause the meter to slam
ha rder .

Any hookup wire used in
the divider section of the
inst rument must be no
smaller than No . 22 .
Smaller wire wou ld devel­
op voltage d rops that
deg rade accuracy. If you
have d ec ided to add a
fou rth or fifth stage to the
divider, you sho uld care­
fully co ns ide r the effect of
co ntact resistance in the
vo ltage selector switc hes.
It migh t be necessary to
procu re specia l switc hes
made for this so rt of ap­
plication.

shown in dashed lines. This
add ition a lso prov ides ac­
cess, when 52 is in the 10 V
position, di rect ly to the
10-volt source, whose
resistance is practically
zero and which can. there­
fore , be loaded heavily
with virtually no loss of
voltage .

Choice of Parts
Tem peratu re stability

depends on your choice of
R1-R4. Fo r best result s.
precis ion resistors shou ld
be used for R1-R3, no t
because the se re sistances
are crit ica l, but because
precis ion ty pes are less af­
fected by t ime and te mper­
a tu re t ha n com pos it ion .
Film or wirewou nd un its
a re a goo d c hoice .
Ho wever. the va lues of R1
and R3 will be se lected as
described under "Ad just­
ment: ' the former for best
temperature indepen­
dence and the latter to set
the output voltage. For this
selection process. you can
use ordina ry composit ion
res isto rs. and later replace
them with the precision
va rie ty. For best stab il ity
and ease of adjustm ent . R4
sho uld be a mul ti-turn trim­
mer. e it he r wirewo und or
cermet. A sha ft lo ck is
d e sirabl e . Pre c is io n re­
sis tors m ust be used in the
divid er and, as we have
ind icated ea rlier. a closer
to le ra nce than we have
specified will provide more
accu rate output voltages.
Any general pu rpose, sili­
con NPN transistor may be
substituted fo r the 2N697
specified at Q3.

If you have a mathe­
matical bent and wish to
inte rpo late the meter
reading to estimate poten­
t ia ls fall ing between the
po sitio ns of "hundredt hs"
switch 530, you m ay wish
to use a more sensi t ive
meter (say, 10-0-10 micro­
amperes). In thi s case,
CR1 and CR2 will intro­
d uce a tro ublesome non­
line arity. so you m ay
wish to use silicon diodes
or back-to-beck zeners fo r

'"

employ a more sensitive
movement .

If you wish to bypass the
var ious res istances of the
output c ircuit, you can add
the auxilia ry output jack

'" K) .
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a llev ia t ing problem s of
st ray vo ltage drops and
greatly increasing battery
life . Howeve r. it would also
red uce meter def lection ,
so you mig ht have to



Fig. 4. Two methods to avert the effect of loading on out­
put vol rage.
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exact ly 10 vol t s, the
meter will of course
zero with 52 set at 10 V .)
If the meter needle is
not exactly at zero. then
the unknown is a few
millivolts different from
the se tti ng o f " Hun­
dredths" swi tc h 530 .
You might t ry inte r­
polating to est imate the
difference, but if you
h a ve u se d 0. 1 %
resis tors in the divider.

Parts list
(for divider o f Fig . 1)

1,OOO-Ohm, 0.1% , 'I.·Watt prec ision resistor
11 llO-0 hm, 0.1% , 'I.·Wall precision resistor
121 D-Ohm, 0.1% , '/.-Wall precision resistor

Parts list
(for electron ics of Fig. 2)

s-vott battery
0.01 uF capacitor
2000 uF, a-vert e lectrolytic capacitor
lNl00 germanium diode
S55561MC1456 op amp (preferab ly by Signelics)
phono receptac le or other suitable z-ccneuctor
jack
50-0-50 dc mlcroammeter
2N3819 f ield effect transistor (Texa s Instruments)
2N697 transistor
1%, w-watt prec is ion resistor; value selected. See
text , " Choice 01parts." Temporarily use 4700-0 hm
composition-type.
10,000 Ohm, 1% , 'I. -Watt precision resistor
1% , w -watt prec ision resistor. val ue selected. See
text , " Choice of parts." Temporarily use 18,000­
Ohm ccmposmcn-tvoe.
5k pan el -mounting trimmer potent iometer
l 00-0hm, 10% , 'I.-Wall res istor
33O-0 hm, 10% , 'I.·Wall resistor
SPST togg le switch
SPOT togg le switch
22-gauge hookup wire for div ider, oertccere. push­
in terminals, IC socket, battery c lips, battery
holders, cabinet , etc. To select Rl and R3, a supply
0 1 5% composition resi stors, or a res istor­
substi tution ("deCade") box in the range 01 1000
Ohms to 100,000 Ohms is required. See separate
parts list for divider.
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4=
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voltage, se t the switches
to 5.55 volts .

4 . Connect the unk nown
voltage to 11 . plus to the
meter side a nd minus to
co mmo n.

5. Set voltage se lec to r
switches 510, 520. and
530 to zero the meter as
nea rl y as possible. The
switch settings now cor­
respo nd to the unknown
potential. (If the un ­
known turns o ut to be

R1 D-R19
R20-R29
R30-R40
S10, S2O, &
S30 z-ccre. t c-ccsttron rota ry switch

Note:0.1 % resistors described above are available at $1 each from
Cal -State Electronics, 5222 Venice at.Lee Angeles CA 90019. Add
$1 .50 for shipping (UPS). Californ ia residents please add 6% sales
tax .

81, 82
Cl
C2
CR1, CR2
IC1
J l

'"01 .02
03
Rl

R2
R3

R4
R5
R6
S1
52
Misc.

need either an accu rate
DVM (pre fe rab ly 4% digits
or more). o r a precision
voltage source such as a
standard battery. having a
known terminal potential
up to 10 volt s. If you don 't
need perfect calibrat ion.
ho wever. instead of a stan­
dard battery you can use a
brand new Mallory Dura­
ce ll Type MN-1604, whic h
has an open-circui t poten­
tial close to 9.32 vo lts . Do
not use as a sta nda rd
either of the batteries
powering the instrument
because its load drops the
voltage too mu ch . To
select R3, proceed a s
follows :
1. Set CAL trimmer Ra-te its

mid-position .
2. Set 52 to 10 V.
3. Connect the vo ltmete r

between co mmo n and
the arm of 52, o r to the
auxiliary output jack if
you have one.

4. Select R3 to get a
reading as close to 10
volts as possible.

5. If using a DVM. adjust
R4 to get 10.000 volts .
This step ends your ad­
ju stment p rocedure .
Otherwise . proceed to
step 6.

6. Set 52 to SEl .
1. Set the se lecto r switches

to cor re spond to the
voltage of the sta nda rd
battery.

8. Connect the standard
battery to 11 . plus to the
meter sid e, m inus to
common.

9. Adjust R4 to zero the
meter.

Operation
The voltage standa rd

has two main uses, as a
D-1O-volt dc vo ltmeter o r as
a precision voltage sou rce.
To use the instrument as a
de voltmeter, proceed a s
follows :
1 . Set 51 to ON.
2. Set 52 to SEl.
3. Set voltage selector

switc hes 510, 520, and
530 to approximate the
voltage you wish to
measure . If you can't
es t imate this unknown

Adjustment
The adjustment pro­

ced ure has two main parts.
First , R1 mu st be se lec ted
for be st temperature
stabi lity. and then R3 must
be se lected to yield 10
volts fro m the dc amplifie r.
To se lect R1, proceed as
follows :

1. Set 51 to ON.
2. Mea sure vo l t a ge ER

across 4700-0hm resistor
R1 .

3. Find the best val ue for
the new R1 from Fig. 3,
a nd replace R1 with th is
value.

4. If you are using a DVM
of at least 4% digits. you
can now verify tempe r­
a t u re sta b i li ty b y
to uching the tip of a hot
so lde ring iron to Q2 for
about 3 se co nds. Refer­
e nce voltage ER should
not vary more than a few
millivolts. If it does. cor­
rect the value of R1 as
needed.
To se lec t R3, you need

only a reasonably accurate
voltmeter such as a typical
VOM. Then , to t rim R4 to
exact ly 10 vo lts. you will

Fig . 2. Thi s connection.
however , create s an
obscure but potent hazard .
Du e to manufa cturing
defe cts , an o c casional
s-volt battery has an inter­
nal short circu it between
one term inal and the c ase .
If the battery case is
touching the chassis and
the commo n cond uctor is
a lso connected to the
chassi s. the battery will be
shorted and may explode!
Therefore, as in any equ ip-­
ment using 9-volt batteries
where the case is ground­
ed, it is smart to insulate
the battery holders from
the case. Solder ca refull y.
Ro sin joints introdu ce
stray vo ltage drops .

As we mentioned earl ier,
t he va lues of resistors R1
and R3 wi ll be ind ivi d uall y
se lected . For now. how­
ever, tempora rily ins tall
4700 O hms at R1 and
18.000 O hm s at R3 .
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New Products

rem embe r that you r
read ing will only be ac­
cu rate withi n 0.1 pe r­
cent of t he indicated
voltage anyhow.

As a voltage source . a
typical use of the instru­
ment is in the calibra t io n of
a voltmeter. It is e specially
valuable. for example. to
check the linearity of a
DYM. However. the volt­
age so urc e applicat ion
may involve load ing co m­
pli cati on s . The input
resistan ce of a typi cal

from page 158

able K·2 frequency-determining
elements. available in all EIA
tone frequencies from 268.5 Hz
to 2109.0 Hz.

Power requirements are 6 to
16 V de unregulated at 10 mAo
Reverse po larity and over­
voltage protect ion are bu ilt-in.
All connections to the board
are made with push-on connec­
tors, and corer-ceded wires are
furnished .

The SO·1 may be driven by
the discriminator, by the audio
stages, or from the speaker cir­
cuit. Switched outputs Inc lude
momentary high current clo­
sure to ground for horn relay, a
latched high current closure for
a call l ight , and a latched low
current, high voltage pull-away
from ground to unmute the
receiver.

The unit is completely irn­
mune to rf and comes complete
with universal mounting hard­
ware. A lull one year warranty

....~ ... ... .... ... ....

DVM is 100 o r 1000 meg­
o hms. so it shou ld give you
no such prob lem. Given a
load of lower resistance.
though. say a 20,OOO-Oh ms­
per-volt YOM. you mu st
eithe r mat hema tically
allow fo r t he load o r avert
its effect entirely . In the
fo rmer course. you are on
your own. but with the lat­
ter. we can offer a couple
of methods: As shown in
Fig . 4, you can e ithe r
decouple the voltage stan­
dard output through an op

applies when the unit is re­
turned to the factory for repair .

For further informat ion. con­
tact: Communications Special.
ls ts, 426 West Taft Avenue,
Orange CA 92667; (7f4}998­
3021. (800)-854·054 7. Reader
Service number C6.

YAESU'S n ·225RD 2M
TRANSCEIVER

A new state-ct. tne-a rt 2
meter all-mode transceiver, t he
n -225RO, has been added to
vaesu's quali ty line of amateur
radio equipment.

The new transceiver covers
the entire 4 MHz and provides
fo r USB, LSB, CW, FM, and AM.
Power output is variable, 1-25
Watts . Squelch. VOX. PH,
semi-break-In CW wi t h stoe­
tone, and tone burst are stan­
dard features of the n ·225RO.
A superb noise blanker permits
mobile SSB operation. and a
discr iminator cen ter meter
allows precise zeroing on FM

&

amp vo ltage fo llower. o r
create a br idge with the use
of a po t .

In the method of Fig.
4{al. an op amp is con­
nec ted as a vo ltage
fo llower to relieve the load
o n the voltage stand ard
ou tput. For best accuracy.
you should choose an op
amp that has provi sions for
nu lling its offset and which
is rated fo r low offset­
current .

The method of Fig. 4(b) is
simpler and c he a pe r

signals. Repeater spl its are the
standard 600 kHz; however, any
split up to 1 MHz is possible
with optional crystals. Provi­
sion has been made lor up to
eleven (11 ) fixed channels us­
ing optional crystals.

The transceiver uti lizes high
qual ity plug·in circuit boards
throughout, and an optional
memory unit enables the
storage and recall o f any fre­
quency within the range of the
unit. ThiS allows instant pro­
grammable aSY to a favorite
repeater or call ing frequency
with just a flick of the switch.
The digital frequency is ac­
cu rate to 0.1 kHz (or to 1 kHz
with the FT·225R, which offers
the analog dial readout only at
slightly less cost).

A built-In power supply pro­
vides taps for operat ion on 1001
110/1 171200/220 and 234 vol ts
SO/60 Hz. Dc operat ion covers
11 .5 t o 16 vo lts, negative
ground at 6.5 Amps on trans­
mit, 1.2 Amps on receive. The
transceiver measures 280 (W) x
125(H) x 315(0) mm and weighs
only 9.0 kg.

An att ractive tou r -color
brochure is available at your

though not as convenient.
In this method. the voltage
standa rd is one leg of a
br idge . t he other being pro­
vided by a potentiometer
that matches the vo ltage
se t by t he standard. With
this sc heme. once having
set the voltage sele cto r
switches to the potentia l
you want. simply adjust
the pot to zero the meter .
For smoothest adjustment.
the resistance value of the
pot should be o ne ha lf to
one tenth Rl . •

nearby authorized Yaesu dealer
or from Yaesu Electronics Cor­
poration, 15954 Downey Ave­
nue. PO 8 0)( 498. Paramount
CA 90723. Reader Se rvice
number Y1.

ECONOMY HAND TOOL
CRIMPS BelDEN 8281 CABLE

AMP Special Industries '
Coax Economy Stamped Hand
Tool line has been expanded 10
inc lude Belden 8281 cable, a
popular 75-0hm video cable
used by televis ion stu dios.
broadcast ing systems, and test
equipment . Designed to crimp
UHF and BNC connectors on
the Belden 8281 cable, th is
quality SUPER CHAMPTM hand
too l is li g h t w e ig h t and
economical. li s features in­
cl ude a guide on the tool body
for strip dimensions in au coax
seri es-standard , economy,
single . or dual cri mp. The
ha ndles are cushioned for
greater comfort.

For more information, con­
tact: AMP Special Industries,
Valley Forge PA 19482. Reader
Service number A70. SUPER

Continued on p;IfJe 253

The FT·225RD 2m transceiver from Yaesu.
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AMP Special Industries' new SUPER CHAMP hand tool.
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You have worked hard for your
money-don't gamble when

you buy that next rig, antenna
or even accessories. Contact C&A where they
have been serving the amateur and commercial
market for almostlWo decades. C&A can offer you
the best prices plus the assurance that they will be
there to back up your purchase with their staff of
experienced LICENSED technicians and a genuine
desire to add your name to their long list of
satisfied customers.
CALL OR WRITE for all your needs to:

C6A Electronic Enterprises
Di.suibutOB of Commercial and Amateur Rod io Equipment .... caa

Two locations to serve you better:
2201 0 5. Wilmington Ave ., Suite 105 5773 Overland
Carson. CA 90745 Boise. Idaho 6.3705
(213) 834-5868 (208) 377-5274
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The 225 Goes Digital
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Fig. 1. 1(-225 frequency display schematic diagram.
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Raymond E. Thompson KH61EL
2040 Komo Moi Drive
Pearl City HI 96782

Altho ugh very popular
s ince its introduction

by Ieom, one big problem
with the IC-225 is t hat it is
so darn hard not to add
modificatio ns. Fu nny, bu t
wit h a crystal-cont rolled 2
meter t ran sceive r, t he
thought of adding addi­
t ional c han ne ls se ldom
ente rs your mind. Six, fi f­
teen , o r twenty-four c han­
ne ls o r whateve r wa s
o rigina lly supplied seems
adequate. When you ow n
an IC-22S, yo u ca n program
a ny freque ncy you like
with di ode s. Freque ncy
se lec tio n with o nly o ne
kno b is a great fea ture
which rea lly adds a lot to
o pe ra ti ng co nv e nie nce .
That's where the problem
comes in . The 23 cha nne ls
th at you can se lect do n't
seem to be enough. Some­
thing keeps you trying to
think of different met hod s
of getting more cha nnels.
Severa l easy ones come to
mind right away: add ing an
e igh t- le ve l DI P switc h,
using toggle switc hes to
add 15, 30, o r 45 kHz to the
program med freq uency, o r
add ing a se co nd matrix
b o ard a nd u sing th e
prev iou s high/low power
switch as a se lector. All of
these have o ne co mmon
d rawback : Yo u have to
memor ize switch sett ings
o r use charts, tab les. e tc .,
to know wha t frequen cy
yo u are operat ing on . Even
the mode switch can cause



problems if you forget that
some of your programmed
c ha n ne ls are simplex
ra ther than repeaters .
What is needed is a direct
frequency re adou t .

That is the subjec t of thi s
article . A direct freq ue ncy
d isplay for the 1( ·225. It
works on rece ive or trans­
mit and co nverts whatever
binary code you have at
the d ivider input in the
1( -225 to a direct-read ing
frequency.

Prog ramming the d iode
mat rix board for a par­
ticu lar frequency has been
covered in seve ra l articles
and in the operating man­
ua l. so I won 't go into any
of that . The ci rcuit for the
frequency readout ca n be
broken down into two
fun ct ions . First, we must
c o nve rt t he e ight-leve l
binary code in the 1( -225

The clock case used to enclose rhe display f irs very nicely o n top of the IC-225. No o ues­
t io n as to wha t frequency channel 5 is on chis /C-225.
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Fig. 2. Manual p rogrammer from 5ignetics for 825129 PROM.
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d ivider into the appro­
priate BCD code for fre­
q uency. Second, we have
to convert the BCD code to
a visual display of frequen­
cy . "Why two steps an d not
just one?" you might be
asking . It's simp le r using
two steps. We have e ight
inp ut s to co nve rt to
twenty-two outputs. Two
fo r the MHz (6 a nd 7) and
ten for both the 100
kHz and 10 kHz positio ns
(1-10). If we use seven­
segment LEDs, th is cuts ou r
requirements down to fi f­
teen . Eight inp uts must be
converted to fifteen out­
puts . No such device IS
avai lable .

Instead of looking at a ll

t hree d ispl ays toget her,
and by looking at each o ne
separate ly, we come up
wit h eight inp uts and seven
outpu ts fo r the 10 and 100
kHz d igits. This is sti ll a
pretty expens ive t hi ng and
beyond usi ng simp le gate
logic. If we use a standard
BCD-to-seve n-segment de­
coder ahead of each dis­
play, we have cu t o ur re­
q uirements to eight inp uts
with fo ur outpu ts. Now we
are getting somewhe re!
Any 256 x 4-bit converte r
wou ld work, one for each
d isp lay dig it. That's it. Tie
three 256 x a-bit PROMs,
w it h t he ir in puts In
para l le l, to s t a nd a rd
decode rs to d r ive the

di spl ay d igits !
Lo oking a t t he sc he­

matic d iagram (Fig. 1), IC1
and IC2 are simply hex buf­
fe r conve rte rs. They get the
CMOS binary divider o ut­
puts down to TTL where we
can use the m. Since only
eight are needed, there are
four unused buffe rs which
could be used for some
ot her purpose . I used t he
825129 PROM fo r two rea­
so ns. A 256 x a-bit devi ce
was re quire d and t he
825129 PROM cost was
only $2.50 fro m S.D. Sa les .
The PROM fo r t he MHz
position (IC3) has to be pro­
gra mmed to produce a 5, 6,
7, o r 8 with t he app rop riate
bina ry input. l ikewise, IC4

must be programmed to
ou tput the proper BCD
code in the 100 kHz posi­
tio n of t he freque ncy
readout. rC5 is for the 10
kHz numbers.

l e t 's lo o k at 146.520
MHz to see how this works
out. 146.520 has the bina ry
address of 142. This IS
fo und in the owner's man­
ual or can be ca lcu lated by
severa l mea ns. So, we need
the binary address code of
142 to be cha nged to a
BCD code re p resenting
146520. The hu ndreds and
tens of MHz (1 and 4) will
never cha nge, so they can
be ei t her hardwired in the
disp lay or forgo tten about.
IC3 (MHz) is programmed

Program chart. 145.350 - 148.035

20B

064
065
066
067
066
069
070
071
072
073
074
075
076
077
076
079
OBO
OBl
OB2
OB3
064
OB5
066
OB7
066
OB9
090
091
092
093
094
095
096
097
09B
099
100
101
102
103
104
105
106

Address
..... U " • • I

o 1 000 000
o 1 000 001
o 1 000 0 1 0
0 10000 1 1
o 1 000 1 0 0
0 1000 10 1
01000110
01000 1 1 1
o 1 00 1 000
0100 100 1
0100 1010
0100 1011
0100 1 100
01001101
01001 110
01 001 11 1
o 1 0 1 000 0
01010001
0 10 100 10
0 1 0 1 0 0 1 1
0 10 10 100
0 1010 101
01010 110
01010 111
010 11000
0 10 11001
0 10 11010
010 1 10 1 1
0101 1 100
o 1 0 1 1 101
010 1 1 110
o 1 0 1 1 1 1 1
0 1 100000
0110000 1
011000 10
01 10001 1
01100100
o 1 100 1 0 1
0 1 100 110
0 1100 1 1 1
01101000
0 1 1 0 1 0 0 1
01 10 1010

IC3... ,
0101
0101
0101
0101
0 101
0 101
0101
0101
0 101
0 101
0 101
0 101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0101
0 101
0 101
0 101
0 101
0101
0101
0 101
0101
0101
0101
0101
0101
0101

IC.
••••
0011
0011
0011
0011
0100
0100
0100
0100
0100
0100
0 101
0 101
0 101
0101
0101
0101
0101
0110
0110
0110
0110
0110
0110
01 10
0111
0111
0111
0111
01 11
0111
1000
1000
1000
1000
1000
1000
1000
1001
1001
1001
1001
1001
1001

ICS
••••
0101
0110
1000
1001
0001
0010
0100
0 101
0 111
1000
0000
0001
0011
0100
0110
011 1
1001
0000
0010
0011
0101
0110
1000
1001
0001
0010
0100
0101
0111
1000
0000
0000
0011
0 100
011 0
0 111
100 1
0000
0010
0011
0101
0110
1000

107
lOB
109
110
111
112
11 3
114
11 5
116
117
llB
119
120
121
122
123
124
125
126
127
12B
129
130
131
132
133
13.
135
135
137
138
139
140
141
142
143
144
145
146
147
14B
149
150
151

o 1 101 01 1
0 110 1 100
o 1 1 0 1 1 0 1
o 1 1 01 1 1 0
o 1 101 1 1 1
0 1 1 100 00
0111000 1
01 110010
0 111001 1
o 1 1 1 01 0 0
01 11010 1
o 1 1 1 01 1 0
0 11 1 01 1 1
0 11 11000
o 1 1 1 100 1
o 1 1 1 1 0 1 0
o 1 1 1 1 0 11
o 1 1 1 1 100
0 11 1 1101
o 1 1 1 1 1 1 0
01 11 11 11
10000000
1 0 0 0 0 0 0 1
1 0 0 0 0 01 0
10000011
1 0 0 0 0 1 0 0
1000010 1
10000110
10000111
1 000 1 000
10001001
100010 10
10001011
1000 1100
1 0 0 011 01
10001 1 10
1 0 0 01 1 1 1
1 0 0 1 000 0
100 10001
100 100 10
100 1 00 11
1 0 0 1 01 0 0
1 0 0 1 0 1 01
1 0 0 1 011 0
1 0 0 1 0 1 1 1

0101
0110
0110
0110
01 10
0110
0110
0110
0110
0110
0110
0110
01 10
0110
0110
01 10
0110
0110
0110
0110
01 10
0110
0110
0110
0110
01 10
0110
01 10
0110
0 110
0110
01 10
0110
0110
01 10
01 10
0110
0110
01 10
01 10
01 10
0110
0110
0 110
01 10

1001
0000
0000
0000
0000
0000
0000
0001
0001
0001
0001
0001
0001
0001
0010
0010
0010
0010
0010
0010
0010
0011
0011
0011
0011
0011
0011
0100
0100
0100
0100
0100
0100
0100
0101
0101
0101
0101
0101
0101
0101
0110
0110
0110
0110

1001
0001
0010
0100
0101
0111
1000
0000
0001
0011
0100
0110
011 1
1001
0000
0010
0011
0101
0110
1000
1001
0001
0010
0100
0101
0111
1000
0000
0001
0011
0100
0 110
0111
1001
0000
0010
0011
0101
0110
1000
1001
0001
0011
0100
0101



for a BCD 6 (0110) 1C4
(kHz) at address 142 is pro­
grammed fo r an output
BCD 5 (0101). likewise IC5
(10 kHz ) at address 142 is
programmed to a BCD 2
(0010). The kHz position
does not require a PROM
f or co nversion because
anytime DO is low, we
want a O. and when it's
high, we want a 5. In thi s
case, the binary number is
142 (10001110), so we read
a O. DO is the last digit o f
the b inar y o r the least
sign ifica nt. For address
142. we'll have l e 3 = 6.
1(4 = 5. IC5 = 2, and DO
= O. As another exam ple.
take a look a t 146 .010
MHz . The b inary add ress

for this f requency is 108 o r
01101100. Here we' ll want
1C3 = 0110, 1C4 = 0000,
ICS = 0001 , and DO = o.

The second f unction is
c hanging the BCD outputs
to a d isplay reading. I just
happened to have a six­
digit display that I had
been wanting to use, so I
used 7445 BCD-to-decimal
decoders . LEOs and ap­
propriate decoders would
work nicely and would
probably be the log ical
choice if you d idn 't already
have so me o ther type of
readout display .

Programming the PROMs
was my first experience
with PROMs. Until thi s
time , I just didn't have a

need to get into t his. 1 was
a litt le lee ry about at­
tem pting it, but I soon
found o ut t hat it was n't
that ha rd . I did follow the
manufacture r's c ircuit
reco mme nd a tio ns and the
PRO Ms were programmed
without diff icu lty . I bui lt
the required programmer cir­
c uit into my Heathkit'" IC
Tester, since the IC sock e t
and all the switches were
already there. I had to
mod ify my IC Tester in
order to do this; however, I
won't go into any details of
the modif ication. I will just
include the ci rc u it recom­
mendations from the chip
manufa cturer . I will have
to agree with others that

patienc e and ca re are the
main t hings you must have
whe n you a re manually
progra mming a PROM. The
man ufactu rer al so in ­
cluded waveforms to be
used with automat ic pro­
gramming.

The programmer ci rcuit
(Fig. 2) appears at first to be
a little involved , but is
really pretty st rai ghtfo r­
ward . The co mp le te cycle
takes 5 milliseconds a nd is
controlled by one-shot 1.
Its resting sta te causes the
case of the 5-volt regu la tor
to be grounded through Vi
of the 75451 , wh ich puts
vee for the PROM at 5
vo lt s. With the ad d ress
switches set to the desired

152 1 o 0 I 1 o 0 0 0110 0110 0111 198 1 1 o 0 0 1 1 0 0111 0011 0110

153 1 o 0 1 1 o 0 1 0110 0110 1000 199 1 1 000111 0111 0011 0111

154 1 o 0 1 1 o I 0 0110 0111 0000 200 1 1 001000 0111 0011 1001

155 1 o 0 I 1 o 1 I 0110 0111 0001 201 1 1 001001 0111 0100 0000

156 1 o 0 I 1 1 0 0 0110 0111 0011 202 1 1 00101 0 0111 0100 0010

157 1 o 0 I 1 1 0 I 0110 0111 0100 203 1 1 001011 0111 0100 0011

158 1 o 0 I 1 1 I 0 0110 0111 0110 204 1 I o 0 I 100 0111 0101 0101

159 I 001 1 1 I I 0110 0111 01 11 205 1 1 o 0 I 101 0111 0100 0110

160 1 o 1 0 0 o 0 0 0110 0111 1001 206 1 I o 0 I 1 1 0 0111 0100 1000

161 I o 1 a 0 001 0110 1000 0000 207 I I o 0 I I 1 1 0111 0100 1001

162 I o 1 0 0 o I 0 0110 1000 0010 206 1 1 o 1 0 000 0111 0101 0001

163 I o 1 0 0 o I I 0110 1000 0011 209 1 1 01000 1 011 1 0101 0010

164 1 o 1 0 0 1 0 0 0110 1000 0101 210 1 1 0 10010 01 11 0101 0100

165 1 o 1 0 0 1 0 I 0110 1000 0110 211 1 1 0100 11 011 1 0101 0101

166 1 o 1 0 0 1 I 0 0110 1000 1000 212 1 I 010100 0111 0101 0111

167 1 o 1 0 0 I 1 1 0110 1000 1001 213 1 1 0 10 101 011 1 0101 1000

166 I o 1 0 1 000 0110 0110 0001 214 I I 0 101 10 0111 0110 0000

169 I a 1 0 1 00 1 0110 1001 0010 215 I I 0 101 1 1 0111 0110 0001

170 I o 1 a 1 o 1 0 01 10 1001 0100 216 I I a 1 100 0 01 11 0110 0011

171 I a 1 a 1 o 1 1 01 10 1001 0101 217 I I 0 1100 1 01 11 0110 0100

172 I o 1 a 1 100 0110 1001 0111 216 I I 011010 0111 0110 0110

173 I o 1 0 1 101 0110 1001 1000 219 I I 0 1101 1 01 11 0110 0111

174 1 o 1 a 1 I 1 0 0111 0000 0000 220 I I 011 100 0111 0110 1001

175 1 o 1 0 I I I 1 0111 0110 0001 221 I I 0 1 1 101 0111 0111 0000

176 1 o 1 1 0 0 a 0 0111 0110 0011 222 I I 011 I 1 0 0111 0111 0010

177 1 o 1 1 0 0 a 1 0111 0110 0100 223 I I o 1 I I 1 1 0111 0111 0011

176 1 o 1 1 0 0 1 0 0111 0111 0110 224 I I 1 a 0 a 0 0 0111 0111 0101

179 1 o 1 1 0 0 1 1 0111 0111 0111 225 1 1 1 0 a 0 a 1 0111 0111 011 0

160 1 o 1 1 0 1 0 0 0111 0111 1001 226 I I 100010 0111 0111 1000

181 1 o 1 1 0 1 0 1 0111 0111 0000 227 I I 1 0 a a 1 1 0111 0111 1001

182 I o 1 1 0 1 1 a 0111 0111 0010 226 I I 100100 0111 1000 0001

183 1 o 1 1 0 I 1 1 0111 0111 0011 229 1 I 100101 0111 1000 0010

184 1 o 1 1 1 0 0 0 0111 1000 0101 230 I 1 100110 0111 1000 0100

185 I o 1 1 1 0 0 1 0111 0001 0110 231 1 I 1 0 0 1 1 1 0111 1000 0101

186 1 o 1 1 1 a 1 0 0111 0001 1000 232 I 1 101000 0111 1000 0111

187 1 o 1 1 1 0 1 1 0111 0001 1001 233 1 1 101001 0111 1000 1000

186 1 o 1 1 1 1 0 0 0111 0010 0001 234 1 1 101010 0111 1001 0000

189 1 o 1 1 1 1 1 1 0111 0010 0010 235 1 1 1 0 1 0 1 I 0111 1001 0001

190 I o 1 1 1 1 1 0 0111 00 10 0100 236 1 1 101100 0111 1001 0011

191 1 o 1 1 I I 1 1 0111 0010 0101 237 1 1 101101 0111 1001 0100

192 I I 0 o 0 0 0 a 0111 0010 0111 238 1 1 1 0 1 110 0111 1001 0110

193 I I 0 o a 0 0 1 0111 0010 1000 239 1 1 101111 0111 1001 0111

194 t t 000010 0111 0011 0000 240 1 1 I 1 0 000 0111 1001 1001

195 1 1 o a 0 0 1 I 0111 0011 0001 241 1 1 1 1 000 1 1000 0000 0000

196 1 1 000100 0111 0011 0011 242 1 1 110010 1000 0000 0010

197 1 1 000101 0111 0011 0100 243 1 1 110011 1000 0000 0011
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te rence. once they are pro­
grammed. I mar ked mine
by the number of kHz.

I placed the PROMs, de­
coders, and displays all
togethe r in a small clock
cabinet . This kept my inte r­
face cable dow n to 11
wi res. I used perfboa rd
a nd point-to-point wiri ng.
ICl and IC2 are mounted
close to the divider and
add c ircu it. I used ribbon
cable from the converte r
outpu ts to the accessory
jack. If power is connected
through the two spare pins
of the power cable, the
original 9-pin sock et is ade­
quate. Removing the orig­
ina l 9 -pi n socket and
replaci ng it with a 24-pin
connec to r would be a lot
better . Once you use a ll 9
pins fo r a frequency dis­
p lay, yo u will ce rt a in ly
need mo re pins to add
chan nels, o r a scanner, or
an externa l meter, or some­
thing . I couldn't find a
24-pin connector locally,
so I enlarged the opening
and put in a 36-pin
Waldom connector.

When soldering connec­
tions to the pin s of the
divider, use care . The in­
puts for t he co nve rte rs
cou ld be ta ke n from the
matri x bo ard (DO t hro ugh
07) rat her tha n the divider
(DO t hroug h P7) w hich
wou ld be easier to get to. If
this is done, in order to
make the frequency read
correctly, two CD4008 full ­
adders would have to be
placed ahead of the
PROMs and operated with
the DP line . I ga ined access
to the divide r inputs (DO
through P7) by re moving
the matr ix boa rd, removing
the 3 moun ting screws a nd
one t hreaded stand-of f,
and tu rning the board up
so I could get to the pins of
the ICl divider. The wires
were soldered onto pins 1
th rough 8 of 1(1 and run
towa rd the rear of the
transce ive r. These wi res
run under the board out to
the perfboard fo r 1(1 and
IC2. I put my ou tputs of the
conve rters o n o ne side of

output switc hes and , sure
enough, they no w read
1111. (With this circuit. just
toggling the desi red output
switch from read to pro-­
gram and back again is all
that is requ ired to program
a 1 into the output. Noth­
ing could be easter.I I had
just pro gra mm ed a BCD 15
into add ress 1. This d idn 't
matter because t he first ad­
dress that I was going to
need was 108. So with 108
as the add ress (01101 100),
ali i had to do was program
a BCD number 6 (0110). I
programmed these outputs
(pins 11 and 10) to ones.
When I switched to anoth­
e r add ress , my outputs
went to 0Cl00. Returning to
108, I had my BCD 6, big as
li fe . r t hen we nt down
through the rem aining ad­
dre sses, prog ramming the
app rop riate BCD 6 o r 7. In
fact, I dec ided to program
the appropria te BCD num­
ber all the way from 64
through 243, just because
my IC-225 would operate
in this range .

IC4 and IC5 we re not as
straightforward because
they have a lot of changes
in t heir outputs . To keep
f-ro m gett ing confused, I
made up a cha rt which
gave me the o ut pu ts for
each PROM . Numbe ri ng
from 64 through 243, I put
down the eight-bit binary
address and then the ap­
propriate BCD number for
each PROM. Before chang­
ing to the next address, I
checked the chart against
my LE Os to make certain
that I had the right BCD
num b e r progr a m me d .
Ma ki ng t he o ut put a 1 is
easy, but o nce you toggle
t he switch, it's a 1, and if
yo u to ggl e t he w ro ng
switc h at that add ress, you
are in troub le .

O ne suggest ion I have is
to mark each PROM with
some kind of identification
after being programmed.
They a ll look alike and are
much easier to visually
ident ify t han to look up t he
ou tput codes in your pro­
grammer to tell the d if-

,

J

-J

~J J

-

-

switch is re turned to the
read position and another
output to be prog rammed
to a one at this add res s will
run the cycle aga in.

I started my program­
ming with le 3. To get
started and check my pro-­
cedures, I put in address 1
(00000oo1). With all output
switc hes in the read posi­
tion, the LEOs remained
off , indicating a 0000 in the
output . I togg led t he
switch for output 1 (pin 12).
The circuit ran through its
operation and was now
reading a 1. Leaving the ad­
dress switc hes at OOCJOOOOl ,
I flipped each of the other

•

1C1 and lel are shown mounted on the shield using a
s rand-o ff. The added accessory connecto r on the left
leaves plenty of spare connectors for other goodies.

The three PROMs in the lower left leave plent y of room for
the four decoders and display lamps. This clock case
would be almost empty if LEDs had been used.

add ress, flipping anyone
of the output sw itc hes
starts the 5 ms cycle. The
case of the regulator is
ungrounded. which raises
Vee up to 8.75 volts and
sta rts one-shot 2 for a 2 ms
delay . Following the delay,
one-shot 3 is turned on for
3 rns. This removes the
ground from the regulator
and se lected output pin .
which lets thi s go to 17
vo lts . It also sta rts delay
one-shot 4 w hich operates
one-shot 5 after 1 ms de lay.
One-shot 5 raises the chip
enable pin for 1.5 ms. The
waveforms are indicated
on the diagram . The out put

,
•••..

210



Photos by Jan Kaneshiro

The two 5-vo/r regulators add a little length to the
transceiver but operate Quite coo tv being mounted on this
pla te w it h stand-o f fs.

the perfboard and the in­
puts o n the other side,
which helped in ke ep­
ing the insta ll a t ion neat.
My di splay lamps and
drivers draw a little over
600 mA, so I used two
separate 5-vo lt regulator s.
I mounted these on a metal
plate with hea t sinks . The
plate is mounted to the
back of the IC-225 with
s t a nd -o fts . The logic
doesn 't draw much current
so, depending on the dis­
pla y requ irements, one
regulator might do the job.
Th e di spl a y c a n be
mounted o n top of the
IC-2 25 or an y ea s i ly
readable posit ion.

Since the binary code
present at the divide r is
always present and con­
verted to a frequ ency read­
out on the disp lay, there
are no adjustment s or
alignments. I checked each
section for proper o pera­
tion as they were put to­
gether. The display and
dr ivers were checked by

substitut ing a BCD number
into each frequency posi­
tion . The PROMs of course
were c hec ked during pro­
gramm ing and the co n­
ve rte rs were c hecked to
mak e certai n that th ey
faithfull y followed the
bina ry number in the
divider . Once connected
toget he r, the job is corn­
ple ted .

At first , I tried to make
use of all that room around
the speaker. 50 I made a
shie ld with a copperclad
board over the main board
and mounted the shield
ve ry cl o se to the main
board. This caused prob­
lem s by changing the tun­
ing of the output circuit.
Mov ing the ICs up next to
the divider and remo ving
my shie ld board so lved the
prob lem . I mention t his
because, at first glance, it
appears that mounting the
hex buffers near the ac­
cesso ry so ck et is a good
idea, but it isn 't . I used fl at
ribbon ca ble and kept it up

and away from the rf Ci r­
cuits.

Because of the numer­
o us varia t ions possible, I'm
su re that each frequen cy
display addition will be

done a littl e differently .
This article outlines one
way that it can be done. so
hopefully it will inspire you
to put one together for
your IC-225,.
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Lawrence I. Cotariu WA9MZS
Skokie IL 60076

W ARC 179 Preview

-showdown in Geneva

T he World Administra­
tive Radio Conference

(WARC) will reconvene in
Geneva. Switzerland. on
September 24, 1979. It is
scheduled to last ten
weeks at the Internat ional
Telecommunication Union
headquarte rs' complex.

The last WARC was he ld
in Geneva during 1959 .
De legates from over 100
cou nt r ies attended to
di scuss and revise regu la­
tions that govern the inte r­
nationa l use of the rad io
spec tr um. Regio nal con­
ferences have been held
since then to review mat­
te rs such as the hand ling of
t hi rd-party traffic.

To understand how
amateu r radio as a hobby
fits into the globa l sc heme
of th ings, one should be
aware of the purpose and
workings of the ITU. Their
negotiations will lead to a
trea ty that will have an
enormous effect on how
the communication ser­
vices of the world will
function .

History o f the IT U
The ITU has existed for

over 100 years and is the
oldest of agencies that are
affiliated with the United
Nations . It first operated as
a separate body until the
UN absorbed it in an agree­
ment signed in 1947. It was

212

organized mainly to help
regula te the use of the
e lectr ic telegraph, which
was made availab le to
the pub lic during the
mid-1800s.

Various tre a ti e s we re
negotiated between the na­
tions o f Europe . The
governments had to face
d iff icu lt ies that wou ld
have to be ove rcome .
When Prussia. in 1848,
decided to link its capita l
with places on the borde rs
of its ki ngd om, it had to
co nc lu de a t le a st 1 5
treaties wit h the German
states to obta in the ri ghts
of passage needed for the
buildi ng of te leg raph line s.

The In te rnatio nal Te le­
grap h Convent ion was
signed during the 1865
Paris Conference by 20
countries . These nations
made up the Internatio nal
Telegraph Union , which
was the origina l name of
the ITU.

Then, in 1895. the first
succe ssfu l wireless trans­
missions signa led the
greatest revo lutio n in the
history of telecommunica­
tions: the invention of
radio. It was first regarded
as a radically advanced
form of telegraphy. Radio
spread across the interne­
tiona I scene more rapidly
than the telegraph had

With the rapid use of
radio as a form of com-

munication, it became
clear that international
regulations were needed
to accommodate it. This
became apparent in 1902
w hen Prince He nry of
Prussia was re t u rn in g
across the Atlantic from a
visit to the United States.
He attempted to send a
courtesy message to Presi­
dent Roosevelt . It was
refused by the operator of
a U.S. coastal sta tion
because the radio eq uip­
ment o n the ship was of a
d iff e rent ty pe a nd na­
t iona lity th an that of the
sho re station. As a resul t of
this inc iden t, the Ge rman
gove rnment ca lled fo r, a nd
convened, the 1903 Berli n
Radio Conference.

In th ree yea rs, ano the r
confe rence was he ld whe re
the first internat io nal radio
reg u lat ions incorporated
the principle that ships and
coastal radio stations must
accept messages from
each other.

The first World War
great ly stimulated the
development of radio. and
in the early 1920s, the In­
ternational Broadcasting
Radio Service began . A
new problem became how
to share the radio frequen­
cies to avoid the inevitable
interference between sta­
tions . Even today. the
global re sponsibility for
radio frequencies remains

one of the ITU 's heaviest
and most vital jobs.

It was not unti l the ITU
conference of 1927 that a
reference to the Amateur
Radio Service was made:
private exper imenta l sta­
tions . The Washingto n.
D.C., meeti ng a llocated
bands of frequencies to al l
of t he va rious rad io ser­
vices. includ ing mari time,
b roadcasti ng. a nd ham
radi o . Ha ms had be en
o pe rat ing in t he U.S.
before this yea r but were
now off icia lly recognized
by the world community .

During the second Worl d
Wa r. broadcast ing brought
the fac t home to everyone
t hat radio waves respected
no geog rap h ica l bo un­
dar ies. It was apparent t hat
much wide r world agree­
ments would have to be
d raw n up for radio .

Radio Conference Pro-­
cedure

The upcom ing co n­
ference's purpose is to
review the regu lations cur­
rently in effect and to
devote the proceedings to
those needing revision. By
the time the official
delegations assemble in
SWitzerland . governments
would have already firmed
up their positions with the
aid of private o rganiza­
tions and citizen groups .
Thei r views wi ll have
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Headquarters of the International Telecommunication Union in Geneva, Switzerland.

been su bmitted to the
Secretariat of the ITU and
published in a sing le book
of proposals. Copies then
would ha ve been cir­
culated to all member na­
t ions to enable each
delegation to know what
everybody else is thinking.

In the U.S., negotiation
of the treaty is exclusively
the responsibility of our
State Department. Various
working groups have been
meeting for the past two
years hashing out what
they think should be the
final U.S. proposal. The
Federal Communications
Commission cons iders
these views, and adds to
this their outlook. They
then publish notices of pro­
posals. Eventually, the FCC
will come up with their
final position paper and
hand it to the State Depart­
ment to begin the dip­
lomatic process .

Much of the nitty-gritty
negotiations are taking
place now and the actua l
ITU WARe will seem anti­
climactic.

Let's examine the make­
up of the people who
can attend t hese wo rld
meetin gs. Official voting
delegates fro m the various
nat ions have not yet been
selected but soon will be.
lf the makeup of the last
conference in 1959 can be
any indication of what to
expect, countries will in­
clude various governmen­
tal depa rtment heads who
will administer radio law
back home. In our case, the
mi litary brass wou ld be in­
cluded along with people
from the FCC.

Representatives of pri­
vate companies can par­
tic ipate along with people
from international radio
organizations. They can
act as observers only after
obtaining the approval of
the participating govern­
ments . They can look on
from the audience but can­
not actively have a say in
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policymaking dec is ions .

On opening day, dis­
tinguished members will
be seated in a large roo m
of the ITU building to carry
out t he fo rmal opening
ceremonies. A chai rman
will be selected who will
organize committees that
will meet separately to
take up the various issues
that brought them there .
Each nation will register
members for participation
in the discussion groups .
They will be meeting near
Geneva during the length
of the assembly. Toward
the end of the conference,
members will once again
assemble en masse to vote
on the new international
radio law.

In addition to commit­
tee meetings, there are
plenty of social fu nctions
to attend . Much arm
twisting is done in between
the wine and the cheese
dip . The diplomatic of­
ficials of the world do have
a trad ition of combining
business with pleasure.
Where e lse but in Geneva,
which is the wor ld head­
qua rters of ou r ma ny
organizat ions (Red Cross,

............................. .
1'11'-••••••••••............................... .........,............................................. ., ..

............

Boy Scouts, etc .) that serve
hu m a ni t y, shou ld such
splend id parties be thrown.
These occasions are legal
gro und fo r t he con­
fe rence 's observe rs to con­
fe r with the del egates on
various matters.

When the treaty is con­
cluded and the officia ls ap­
prove, t hen it is up to each
member nation to ra t ify
the agreement. In the U.S.,
our Senate has to approve
the final document. Our
services in the communica­
tions field do not have to
abide by the new regula­
tions until our government
makes it law. One ratifica­
tion process took our of­
fi cials in Washington
severa l years to give it their
sea l of approva l. Until
ratif ication, we continue to
operate under the present
treaty.

U.S. Preparations
U.S. Preparations have

been actively under way
since 1975 at the Depart­
ment of State, the Federal
Communications Commis­
sion, and t he Office
of Tel e com m un ic ation s
Policy (now know n as the

Unlled Nations Photo

Natio na l Tel ecommunica­
tions and Information Ad­
minist rat ion). The FCC is
c ha rged wi th pri mar y
responsibil ity for deve lo p­
ing non- fe de ra l use r re­
q uirements. The NTIA is
pri ma rily responsible fo r
fede ral governme nt re­
quirements.

The FCC and NTIA are
developing the different
needs and requ irements of
the U.S. spectrum users
th rough close consu ltation
with each other and with
the State Department. In­
dustry and general public
interests have been
solicited by means of a
series of public Notices of
Inquiry, issued by the FCC.
Eight Notices of Inquiry
have been issued and addi­
tio na l Notices may be
rel eased in the future. The
Notices t reat diffe rent
aspects of WARe planning,
most no tably changes in
the internationa l tab le of
freq uency a llocations.

How Much Ca n World
Politics Affect Amateur
Radio Bandsl

There has been specu la­
tion o n how other nations
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might be aga ins t ham
radi o, but in 1959 a ve ry
curio us thing happened .
Most of the IT U members
were atte mpt ing to slice
up the ham ba nds and
e ve n thre aten amateur
radi o 's ex iste nce. Then,
with the aid of the Com­
munist votes a nd o ur
hemispheric frie nds, we
gathered enough su ppo rt
to sa lva ge the se rv ice
without losing a kilohertz!

Last time we went into
the co nference not as king
for anything spec ia l, like
the expans ion of our
bands. WARC '79 may see
us asking for additional
bands du e to some se r­
v ices moving up to com­
municati on sate ll ites and
thus abandoning many
shortwave frequencie s. We
may hear some co unt ries
sugges t that CB sho uld
become a world se rvice
and share the ham bands
with us. The political situa­
tion being played o ut at
th e U.N. and its agen cies
may sp ill ove r to Geneva.
Thi s would put the
western world into opposi­
tion with the third world
just because it is the
fa shionable thing to do. A
44-nation Afri can bloc ap­
pears ready to vote for a
set of world frequ ency
allocations which will
mean drasti c cuts in the
amateur band s. Many
other third-world govern­
ments will probably follow
th is lead .

We do have stro ng sup­
port in so me countries, in­
cluding at least o ne in
Africa. Liberia is a sta unch
advocate o f ours because
of the way ham radio aided
that country during an
epidemi c . Ce nt ra l and
So ut h Ameri can govern­
ments know of our value in
providing di saster and
emergency communi ca­
tions. We do have friend s
who will st and by us, but
the world is c hanging and
only time will tell what will
happen. •

view amateur radio. The
c o nc e rn seems to be
focussed on how third ­
world governments place
their communications pn­
orities . At the time of past
WARCs, many of these na­
tions were colonies of the
western nations and the
voting power of these co l­
onies was held by their
respective ruling coun­
tries. The situation has
changed enormously since
the 1959 WARC; the
number of independent na ­
tions ha s in creased
dramatically . In Sep­
tember of 1979, 154 na­
tions will cast votes on the
many issues facing WARe.
Many of them will be na­
tions whi ch were not yet
independent at the time of
the last WAR e. The
bal ance of power ha s
shifted .

These new nations a re
rapidly reaching the period
when the ir development
c re a tes e conomic and
socia l needs to fill. As their
d om e stic a nd for eign
goal s become c lea r,
amateur radio may not be
so important to them when
compared with co mmer­
cial , military, and govern­
mental interests.

If you look through the
li st of those who hold
amateur licen ses in
developing nations, you'll
find that many of the
lic enses are held by
foreign nationals. In some
nations, you 'll find native­
born hams in the govern­
ment or military, but not in
the population at large.
Most African authorities
consider hamming to be a
"white man's hobby" and
they discourage th e
population from getting in­
volved with it. In many
cases, licenses simply a re
not issued to natives of
these nations.

Can world pol i ti c s
hinder amateur radio? This
is a hard situation to get a
handle on. One would
think that the U.S.S.R. bloc

V Reader Service-see page 323, 2'5
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Fig. 5. Cathode bias.

Fig. 4. Triode voltage polar­
ities.

, ;;.;'

..n-
L...I' ' I' • I' '

the poles of the battery
and at t he tube elements,
no actual current fl owed ,
It was not , in that sense, a
complete circu it.

But unless the Supreme
Court has declared Ohm's
law to be unconstitu ­
tional. grids draw current .
All grids draw current.

The problem was that
the grid resistance might
be severa l mill ion Ohms
and the voltage o nly a few
vo lts. The curre nt was so
slight that it cou ldn' t be
measured without upset­
ting the circuit.

Much has been made of
saying that the tube is a
voltage-operated device
and the transistor is cur­
rent-operated. as if this was
something different. Bunk!
There is voltage and cur­
rent f loati ng around in
both of them . You can't
have o ne wit hou t the
othe r, no matter who says
wha t. Why then is the re the
big problem? It's a matte r
of impedance and sloppy
wording. Here. we will
have to use impedance and
resistance interchangeably
because we are dealing
with both the stat ic de
voltages and the signal
voltages .

It is a matter of conve­
nience to speak of the t ube
circuit as voltage-ope rated
an d th e trans isto r as cu r­
rent-operated because of
the resista nce involved .
For convenience. think of it
as an amount of power,
even though it may be
small. The tube circuit has
a high re sistance . The
signal is higher voltage,
which means that the cur­
rent will be very small. The
equ ivalent signal in a tran-

circuit, a transistor can be
a reli able circu it e leme nt,
but many of the circuits
we re not des igned well and
got worse as they aged .
This quickly gave tran­
sistors a well-dese rved bad
name. They had oversold
their re liability and rushed
into production with too
many tran sisto r circuits
rid ing right on the edge of
the ir tec hnology. To se ll
them, they worked very
hard to disassoc iate tr an­
sistors from anything to do
with tu be s, pa rticu larly the
triode.

As fa r as possible, new
terms were given and even
new ways of arranging the
schematics so that tran­
sistor schematics often
have circuit elements in
different positions than a
tu be schematic wou ld. All
this ove rlooked one simple
thing: There are fa r mo re
simila rities between tubes
and transistors than the re
a re differences. We will
need to fill in just a few
more tube items before we
can fill in the blanks. There
were some factors which
were deliberately drawn to
widen the gulf between the
two when. in fact , they are
just opposite ends of the
same stick.

Way back, it was
tho ught tha t the t ube grid
did not draw current, pa r­
ticu la rly in the c lass A
amplifie r stage a nd the ear­
ly rege nerative stages and
so forth . O ne theory held
that bias was a static
charge, a potential dif­
ference as at the poles of a
battery (which often sup­
plied the bias voltage) ,
Wh ile the voltage ap­
pea red as a static cha rge at

class B, a nd is less d is­
torted tha n class B.

That's it for tu be bias
classes . There is o ne other
thing about tube bias
which should be men­
tioned . Most tubes will cut
off with sufficient minus
bias ,

There is, however. one
kind of tube that was
designed so that it wou ld
not cut off in operation .
This is the remote-c utoff
tu be (Fig, 9). Thi s was
de signed fo r stages like rf
and i-f amp li fiers whe re
ave (au tomatic vo lume
control) act ion is desired . A
strong signal would bias a
normal tube to cutoff and
the set would go dead . The
remote-cutoff tube does
not cut off . It just con­
tinues to red uce the gain.
Strictly speaking. that is
not a class of bias, but it
does have an odd tube
cu rve and funct ion.

Now the n, we come to
transisto rs. He re 's where
we sta rt to have troub les.
Once again the flim-flam
factor appears .

The transistor was a
triode -nothing more. Not
only that. it was a triode
with all the troubles the
tube triode had and a few
mo re that tubes never
thought of. It was the new
toy tha t had to be sold and
a great dea l of effort wen t
into maki ng it seem like
anything but a triode . Al l
the bad things they said
about triodes came back to
haunt them , And they were
trying to do all the things
with a triode that they were
using multi-element tubes
for .

There were a few prob­
lems. In a well-designed
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Class B is biased to the
cutoff point of the tube
cu rve, draws current only
whe n th ere is a signa l ap­
plied , ampli fies only part
o f the input signa l per tube
(one half ), has an output
t hat is proport ional to the
in put, and is considered a
linea r amplifier . It is a lso a
more efficient use of
power.

Class C is biased beyond
the cutoff point. only
draws current and has out­
put when driven into con­
d u c ti on , amp lifies a
smaller portion o f the in­
put signa l (less t han hal f),
has the largest and most
distorted output , and is not
conside red a l inear ampli­
f ier. It is t he most efficient
use of the available power.

Class AB is a variation of
the class B amplifier that is
no t fully biased to cutoff ,
It draws some current at all
time s, is more eff icient
th an class A. but less than

,
c

•
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Fig. 9. Typical remote-cutoff tube curve.sister is across a lower
resistance. which means
that the voltage o n i t will
be smaller but the current
higher .

You have se e n t h is
before with antennas. An
end-fed wire is a high im­
pe d an c e point , w h ic h
mean s a high vo ltage point
but low current. A dipole is
a low impeda nce feed­
point, wh ich means a lower
voltage but a high current.
That's all you have with
tubes and transistors. Just
a matter of convenience
when speaking of signal
transfer. There is voltage
and cu rrent associated
with both circuits.

You will a lso see signa l
sources referred to as a
current source or a voltage
so urce . It's the sa me thi ng.
The vo ltage source will be
highe r imped ance and the
cu r re nt sou rce w i ll be
lower .

Now we come to the
matter of transistor bias .
The cla sses o f b ias are the
same for transistors as for
tu bes, and the defini t ions
ho ld t rue for them, too.
The transistor a lso has a
line ar portion of its " cur­
rent-transfer" curve, and a
cutoff point. We do have
to make a distinction,
though . He re, we a re
speaking of the normal bi­
polar transistor, no t the
field-effect type which will
be dea lt wit h later.

Whi le the classes of bia s
are the same, they are
arrived at in a slig htly di f­
fe re n t m a n ner . Ev en
though the transistor is on
the othe r end o f the st ick
from the tube, in o ne way it
behaves exactly o ppos ite
from the tube.

If you loo k at t he tube
curve, you will no tice that
when a tube re ce ives zero

bias, it will d raw the max­
imum current, whic h can
be un healthy. The t ube
must be b iased just to sit
the re. The tra nsistor is just
the o ppos ite . Without bias ,
it will just sit there and be
cut off . The trick is how
you bias it.

l ook at the circuit in Fig.
10. Resistor R1 is the load
resist ance fo r the tran­
sistor. It has the sa me func­
tio n as t he t ube load
resistance (Rl). R2 and R3
are different ways to in­
troduce bias to the t ran­
sistor. R2 is one of t he more
stable ways to do it. Tran­
sisto rs are p ro ne to a
number of sc rewba ll bad
hab its . Thermal runaway is
one. Whe n it gets hot, it
draws more current and
gets ho tter and d raws even
more cu rrent and pffft!

Ei t he r resistor will allow
a certa in amo unt of bias
current to fl ow in the base
c ircu it, whic h is how the
transistor gets biased.

R2 gets the current from
the collector resistor . If the
stage d raws mo re curren t,
the vo ltage d rops and the
current d rops th rough R2,
he lping to stabilize the col­
lector current . That is a
simplified ci rcuit, but it
would work as a simple
amplifie r.

Fig. 11 shows a few more
resistors in there . R3 is t he
em itter resistor whic h is
usua lly bypassed . It also
has a sta bi liz ing effec t on
the stage. Often its va lue is
sim il ar to many small sig­
nal tube stages, although it
is n ot ex ac t ly th e
equ iva le nt o f the cathode
re sistor . R4 is so meth ing
like a load on the grid , bu t
also helps the sta bility of
the stage. Its va lue is usual-

lv in the range of o ne-tent h
the val ue of R2 .

Now we come to the
name-games people play.
With the modern tube , you
have the ca thode, the grid,
and the anode o r " plate ."
Diodes have long had a
cathode and an anode, but,
whe n the y go t to the tran­
sistor, they had to think up
some new names a nd came
up with emitter, base, and
collector. That's no t too
bad, just a little fa rfetched.

Then came fie ld-effect
transistors (HTs). They are
the ones that th in k they are
tubes . We ge t back to volt­
age-operated aga in. Also
they wa nted to d isasso­
ciate them from t hose nas­
ty o ld trans istors t ha t gave
so much trou ble.

HTs are compared to
tu bes becau se they are a
com pa ra t ive ly high im­
pedance device, more like
tubes than transistors. The
words " fie ld effect" are
used because it is the field
of the input signal voltage
t ha t ma ke s them work.
They seem much more li ke
tubes tha n bipolar tra n­
sistors. It would ne ver do
to use the same names for
thei r new toy, so t hey came
up with source, gate a nd
d rain . How imaginative!

You st ill have the same
classes o f b ia s possibl e and
bias is accomplished with
FE Ts much the sa me way it
is with tubes .

There are app lications
with so me tubes and FETs
th at don 't use an external
bias . These are sma ll-s igna l
a mplif ier stages. The usual
high load resistance limits
the cu rrent as well as pro­
vid ing the load . The tiny in­
put signal to the stage has
t he effect of rid ing in a

Fig. 10. A simple transistor
bias circuit.

linear portion of the curve
over a short di stance. Even
so, the tu be d oe s provide a
tiny amount of se lf-bias,
too .

Which brings us back to
the beginning. The tran­
sisto r is just another kind
of tr iode. Tube and tran­
sisto r b ias do the same job
for the sa me reason. They
just do it somewhat di f­
fe rently.

A tube is biased by ap­
plying a negative voltage
to the gri d o r by making the
cat hode m ore positive
than the gr id .

A bipolar (o rdinary) tran­
sistor is biased by app lying
a sma ll cu rrent to the base,
o r by biasing the emitter
with respect to the base.

An FET is biased ro ughl y
the same way a t ube is bi­
ased. The vo ltage and cu r­
rents will be s ma lle r,
though.

The FET either biases the
gate negative o r the so urce
positive with respect to the
ga te, if a n N-ty pe, the
reverse if a Pctvpe .

Whil e thi s discussion has
been a li tt le shy on num­
he rs and pract ical appli­
cations, it should help you
make sense of the more
detailed desc ript io ns of
tube and transistor theory:
a backbone upon which to
hang more de tail. •
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Fig. 11 . Conventiona l tran­
sistor bias arrangement.
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E AND BE ASSURED

T E.

SEE YOUR LOCAL DEALER
OR

CAll TOLL FREE (800) 154-2049
Cllilorna Residents . CaM CoIled (11") 565 8t02

DSIINSTRUMENTS, INC.
7914 Ronson Road No. G. San Diego, CA 92111

SPECIFICATIONS
Time B.se TCXO 1PPM 650 to 85° F
Frequency Range 50HZ to 550MHZ
Resolution 1HZ to 55MHZ, 10HZ to 550MHZ
Gat. Time 1 second - 1110 second
Sensitivity 25MV 150 & 250MHZ 75MV 550MHZ
Display Eight 1/2-inch LEOS
Input Two 50239 Connectors
Power 6C-Size Batt., 15HR. or 8.2VDC to 14.5VDC
Curr.nt 150 Ma standby 300 Ma operational

3550 KIT INCLUDES
-Pre-assembled. tested counter board
-cese. power supply. connectors, hardware
-Built-in prescater & preamp
eGate Light-Automatic Zero Blanking
-Automatic Decimal Point
«One to two hours assembly time
-one Year Warranty on all parts
-All new parts - not factory seconds or surplus

3550 Kit $99.95
T-101 Telescopic Antenna. .. . ... . . .. . 3.95
AC-9 Battery Eliminator . _.. . _. .. .. . . . 7.95
Cigarette Lighter DC Adapter 2.95,
Tt:IU'''' Otdon 10 U S _ 0-, _ ~lO"""""""'oI l\O.OOper_

lo< ""-'0. IWlClloIog _ ............ To" OlNO'COUItIl'*__ '~oIIOl*l

0<""~ q.' ....oto...,""SI.lI. 5elw Tn



RE YOU ON FREQUENCY?
•

ODEL 3600A .5PPM 17° · 37°C

999 . AUTO ZERO BLANKING
5 . AUTO DECIMAL POINT

• INCLUDES ANTENNA

SAVE SHOP COSTS WHEN ADJUSTING XTALS
IEET YOUR QSO ON FREQUENCY EVERY TIME

MODEL 3700 .2PPM 0° • 40°C

$26995 . AUTO ZERO BLANKING
• AUTO DECIMAL POINT
• INCLUDES ANTENNA

PORTABLE! TAKE IT TO THE MOUNTAINS OR
USE IT MOBILE - TAKE IT WITH YOU ON FIELD DAY

Model 3550W .. ... . ... ...• . .. . . ... . . ... .. . . $149.95

Model 3600A $199.95

Option 03 2Q-Hr. Rec hargeable
Battery Pack ... •... •. .. •.. . . ... ••.. . •. .. $ 29.95

Satisfaction Guaranteed. •• •· .
See Your Dealer or

Call Toll Free: (BOO) 854-2049
DSI INSTRUMENTS, INC.

California Residents, Call Collect: (71 4) 565-8402
iA • MC • AMERICAN EXPRESS . CHECK . MONEY ORDER . CO O

7914 RONSON ROAD, #G, SAN DIEGO. CA 92111

3600A and 3550W Frequency Counters represent a ALL NEW! ALL UNPARALLELED OSI QUALITY! The model
incant new advan cement, util izing the latest LSI Design 3700 70QMHz frequency counter features ... .2 PPM 0° to
which reflects CS t's ongoing dedication to excellence 40°C proportional oven time base . . . Built in battery trickle
strumentatton. for the professional service techn ician charger less batteries .. . Combined in a rugged (.12S"lhick)
amateur radio operator. Before you buy a OSI instru- aluminum cabinet makes the 3700 ideal fo r the communi-t you know what the specifications are. We publish

cat io ns industry, professional service technicians, andplete and mean ingful specifications which state accu-
over temperatu re and sensitivity at frequencies you sophisticated amateu r rad io operators.
. And we guarantee those specifications in writ ing.

DEL 3550W TCXO 3600A OWNERS: Update your 3600A frequency counter to

4995
• INCLUDES INTERNAL BATTERY HOLDER a 3700 includes ... .2 PPM proportional oven, rugged .125"
• SAME AS 3600A LESS OVEN thick aluminum cabinet, o rder 3600-A - 3700. Unit must be
• SEE SPECIFICATIONS BElOW returned to DSI factory for modification.

DSI - GUARANTEED SPECIFICATIONS - MADE IN USA
Accu<K)' Numb« ,"..... F'~URl'ICt e- O 0 0 ~ ~ ...« .u

.~.. T.....petllu.. l"'MH, ""''' ....... ....... R.adoult R~ul"""""

700 50Hz · 700MHz Proportio nal Oven 'OMY U'MY SOMY • .5 Inch 115VACor 3MH II 8"W II 6MO

.2 PPM 0" - 4O"C 8.2 · 14.5VOC

o~" 115VAC orSOHz - 600MHz l QMV 1QMV SOMY • .5 Inc h 2~"H II S"W II 5" 0

~SOW
.5 PPM 17· - 3rc 82 - 14.5VDC

SOHz - 550MHz 1 PPM 65· - SS·F 2SMV 25MV 75MV • .5 Inc h 11SVAC or 2'4" H II S'W II 5"'0
8.2 -14SVOC

- ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY -
• NO EXTRA COSTS • Model 3700 . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .. $269.95FREE Shipping anywhere in U.S.A. and Canada.
All other countries, add 10%.

3600A - 3700 Factory Update (3600A Only)·............. .. .. ... ... ...................
• •
• Strongest ..yarra'}ty in the counter field. • In cl udes Labor & He-Calibration . . . . . • . . . $ 99.95• •



Build the Flexi-Filter

- a very active device

The various control funct ions and input/output connec­
tions can be seen in this photo. The various filter functions
are avai /a bfe simultaneous ly at the various phono jacks.
For those o nfy interested in genera' comm unica tions use,
the top and bottom frequen c y ranges ma y not be wanted.
In th is case, only two values of C1 and C2 would be re­
quired. .022 and .0022 uF capacito rs could yield a range o f
60 to 7000 Hz .
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Donald Morar W3QVZ
J 66J Hip$I~, Mill ROQd
Woodbi" I'MD 21797

Evet have need for an ac­
tive filte r with tunable

mu ltiple outputs, i.e ., high­
pass , low-pass. band pass,
and a very sharp rej ec tion

notch? The filte r described
is a " sta te va riable filter"
(svf ). The svf d escribed
here has an operating f re­
quency o f 6 Hz to 60 kHz .
A good discussion of th is
t ype of f ilter may be found
in the Ie Op-Amp Coote­
book by Walter l ung and
the Active Filter Cookbook
by Don l ancaster . This svt

uses S op am ps. Four o f the
op am ps are conta ined in
the quad 3403 unit and US
is a single lM318. (See Fig.
1.)

Functionally, the state
va ria ble filter use s three or
four o p amps. Two op
amps, U2 and U3, a re con­
nected a s invert ing in­
tegrato rs in casc ade . The
output of the second op
am p int e gr a tor is unity
gai n, a nd is inverted an d
fed back to th e input of the
fir st integra to r, U2 . The re is
a lso a feedback loo p from
the first integrator back to
its own inpu t to provide a
controll able amount of
damping .

T h e input s u m m in g
sta ge . U1. co mb ines o scil­
lato ry feedback . damping.
and input signa ls. If U1 has
properly sca led input and
feedback res istors, you can
independent ly co nt ro l c ir­
cu it gain, frequency, and
dampin g. The fun ction of
US is to correc t the band­
pass o utput phase so all
three o ut puts will be out of
phase a t resonance, and in­
c re ase the gain o f the
bandp a ss c h a n n e l by
abo ut 3 dB, thereby mak­
ing the gain o f all three out­
puts equal within their re­
spect ive passbands. From

lung's tC Op-Amp Cook ­
book. page 337, for the ci r­
cuit in question: Given h .
Q1 , and Ho (passb a nd
ga in). se lec t ( 1 (C2). Rj =
1/12nfcC1 ). Choose R3. R4
= QR3. R7 = R6Q/Hobp
Example : fc = 723 Hz . Q
~ 20. Ho ~ Q . If R1 ~ R2
a nd C1 = C2 a nd R5 = Rb
= R7 = R8 = 10k. f c =
1/12nR1 C1 J. Q = R4/R3.
Hobp = R6/R7(Q ), C1. C2
= 1/(21fRlfc ) = .022 u F for
R1 , R2 = 10k.

Co nstructio n

As can be see n from the
accompanying photos, the
un it is housed in a Bud
s lo pi ng- p a ne l ca bi net,
Model AC1613. A piece of
sing le-clad phenolic bo ard
was util ized . An iso la ted­
pad drill mill was used to
p rodu ce rsof ated pad s
through which Ve ctor
" M in i-Klip" p in s were
pressed in and so ldered .
The layout and wiring are
not critical.

Filter Measurements a nd
Operat ion

The o pe ra t ing controls
of the filter a re se lf ­
explanatory and may be
observed in the accompa­
nying photos. The curves in
Fig . 2 wer e made as
described in the b lock



Fig. 1. Versatile audio filter schematic d iagram + V = p in 14; - V = p in 7. U1, U2, U3,
U4 = 3403 quad un it. US = LM31B. Tune w ith *R1, R2 = ganged 10k pot. If *0, ( 2 =
.022 uF, Ic = 723 N, with RF1, R2 max imum. Ra nge switch not shown. 0, ( 2 = .0022,
,022, .22, and 2.2 u Fo
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th e aud io filter affo rded
definite improvement in
speec h intelligibility a nd
red uction of prol onged li s­
tening fatigu e .

Another interesting a p­
pli cation for th e aud io ex­
perimenter would be as a n
aud io swee p marker. By in­
terposin g th e f ilte r be-

Fig. 3. High-pass filter charac teris tics. The same test condi­
t ions as Fig. 1 were used except for 250 mV ar the high-pass
filter outpu t jack.
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(head pho nes jack) and a
pair of low-impedance
headphones . The filter will
produ ce as much as 2 vo lts
rm s output into a low-im­
pedance headphone load
with only a few mY rm s in­
put at the bandpass output
jack o f the f ilter, with the
f ilte r a tte n ua to r se t a t
minimum . One can then lis­
ten to s id e band signa ls
with typi cal Q RM sit ua­
tions and hear the effec t of
the low-, high-, or bandpass
filters by varying the filter
tunin g a nd Q co ntro ls. The
notch o ut put was very ef­
fe ctive in rejecting CW
signal interference when
listening to pho ne signa ls.
The re ce iver out put was
a lso fed t hro ug h the filter
to a se pa ra te a ud io power
a mp li fier dri ving a speaker
to co mpare more directl y
wi th the receiver' s own
speaker outp ut. There was
definite impro vement in
the clar ity of re ception of
various phone signa ls (SSBj
by juggling the tuning and
Q contro ls and listening at
va rio us filter o ut put jacks.
The filter wa s not as se lec­
tive as the Kenwood fixed­
tuned CW filter regarding
CW reception, but wa s def­
initely supe rio r as an ad­
justable phone filter . The
Kenwood SSB se lec t ivity
position is a low-pass filter
rolling off rapidly beyond
2.5 kHz . While generall y
sa t is facto ry, und er e x­
treme co nd itions of QRM,

Filter Tests

I have made a number o f
li stening tests on my Ken­
wood R-599 receiver with
the filter interpo sed be­
tween the re ce iver output

di agram o f Fig. 2. The
a ud io osc illa to r o u t p ut
wa s se t at 100 mY at a fre­
qu e ncy of 1 kHz . The filter
at tenua to r was then ad­
jus ted to produce 250 mY
output . Setti ng 250 mY =
o dB, the low-pass f il ter
curve was pl otted . As in­
dicated in Fig. 2, the Q con­
t rol must be ad justed by
tria l a nd error for the
smoothest (wit hout peak­
in g) roJl -off . The roll-off
was a lso observed with a
swe pt 70 to 10,000 Hz
aud io signal applied to the
filter (see Appendi x). The Q
cont ro l cou ld then be ad­
ju sted by watching the
scope presentation for o p­
timum roll -off sha pe. The
same routine was used in
the plo tting of Fig. 3. The
change in the se t up in the
plotting of Fig. 4 invol ved
changing t he tuning con­
trol to 1 .5 kHz and the Q
control to ne ar minimum .
The tuning contro l must be
very ca refu lly se t at 1 .5
kHz or an asymmetrical
plot will resul t. Ex amina­
t ion o f the 6 dB points of
t he notch pl ot shows a At
conside rab ly under 100 Hz .
Fi g. 5 se t up cond it io ns
were 10 mY filte r input
with the filter a tte nua to r
adjusted to yie ld 40 mY at
the bandpass output jack .
The tuning cont ro l was re­
checked for an acc urate
1.5 kHz setti ng and the Q
contro l was set near rn ax­
imum . This curve indica tes
a At substa nt ia lly less than
200 Hz . Wh en th is filter
was bu ilt, no attempt was
made in matching the resis­
to r and capac itor va lues in
the tun ing ci rcu its (co m­
ponen ts with as terisks in
sc hema t ic). An impro ve­
ment in m aximum se lec­
tivity m ay be possible by
doing thi s, for those co n­
ce rned with o btai ning op­
t im um selec tiv ity.
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Bottom view shows copper-clad phenolic board construction as explained in text.

tion of the t uning and Q
controls respec tivel y. Any
port ion of the audio sweep
cou ld then be read from
the freque ncy d ia l on the
filter. This woul d be conve­
nie nt fo r measuring roll-off
rates of othe r fil ters under
test, equa lizers, etc. The
a udio filter tuni ng dia l was
ca lib rated by app lying a
known audio frequency
and peak ing the tu ning
control (whi le observing
the output in the notch
mode) fo r a nu ll. This mode
was used since it has the

sha rpest tun ing ind ica t ion .

Co ncl usion

The application of the
filter is limited on ly by t he
imagination of the user. In
the notch mode, it could
meet high ly se lective nu ll­
ing circu it requirements
such as tape-beep cue ing
re mova l, suppressio n of
QRM in SSB and CW sig­
na ls, 60-120 Hz hum sup­
press ion. etc . The notch
mode could a lso be used as
the bas is fo r tota l har­
monic di sto rtion ana lysis

measurements . The state
va riable filte r ma kes
availab le a n act ive filter
with high sta bi lity, predic­
tab ility, and wide t uning
ra nge at a very moderate
cost and re latively easy
construct ion .

Appendix

A measureme nt was
made (data not incl uded)
which cons isted of apply­
ing a swept aud io signa l to
the audio filter. The source
was a "Clarkstan" sweep
fre que ncy phonograph
transcription played back

thro ugh a very flat Emp ire
phono p ick up . The fil te r
was connected a t the out­
put of the a ud io power
ampl ifier and a n osci llo­
scope was connected to ex­
am ine each filte r ouput
mode. The cha racterist ics
of the sweep record we re a
.M of 70 to 10,000 Hz, at a
20 Hz sweep rate . The ef­
fec t of the Q control of the
high- and low-pass fi lters'
rol l-off rates was obse rved
The roll -o ff rate cou ld be
contro lled (increased or
dec reased) by the Q con­
trol , but a setting yielding a
smooth roll-off was set to
plot Figs. 2 and 3. Hi ghe r
sett ings of the Q control
were emp loyed when plot­
t ing the bandpass mode.
Fig. 5. The dotted lines in
the p lots of Figs. 2 and 3 in­
dicate the effect of ra ising
or loweri ng the Q con trol
settings. High-Q operation
rea lly on ly per ta ins to t he
bandpass mode. As can be
seen, an excessive Q set­
ting produces a hump or
peak ing in the low- and
high-pass modes near the
cut-off freque ncies . Ex­
cessive Q in the no tch
mode likewise reduces
notc h selectivity. A Q
val ue of '/2/2 theoretica lly
produces minima l peaking
(Butte rworth response), For
those desir ing more de­
tai led des ign informat ion
on the state va riable fi lter,
as well as other types, a
copious amount of data is
avai lab le in the aforemen­
t ioned books by lung and
Lancaster.•

10 1.1 1.2 1.3 I' I.~ 1, 6 17 '8 '92.0,.,

Fig. 5. Bandpass filter characteristics. The same test condi­
tions as Fig. 1 were used except 10 mV input to filter, at­
tenuator set for 40 mV output fo r bandpass outpu t jack,
tuning control peaked at 1.5 kHz, Q control set near max­
imum. See Appendix.
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Fig. 4. Notch fifter characteristics. The same test condi­
tions as in Fig. 1 were used except the tuning was set for 1.5
kHz and Q control was set for bes t notch (nea r minimum
Q setting). See Appendix.
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_HAM-III
New / Im proved

Heavy Duly

ROTORS
NOW

ONLY
$129.95

with Control \i;;:;;;;J"
(lESS CASlE)

fiRE
HERE

REG. '899"
.• Only '799'"

AMATEUR CENTER
"America's Most Reliable Amateur Radio Dealer"

SAVE 100 / HAM·III 10TOI t.. LISS THAH ONE
/ 0 HUHORED DOLLARSI LIMitED - DRDER

0% "CASH" SAYIHGS HOW IH uFla D. HOW & SAYEI CALL .. WIITE TODAT • ••
..... populo. nl·IAND BEAMSI AND. • • ·TEIMS, " CASH" moo., CNECR,
with "PACRAGE" PUICHASE ot ..1oc'0II MONEY ORDER d. C.O.D.
nl·IANDERS •• • Y" coo BUY A NEW CDl I EGULAR SPECIAL "CASN" PRICES.

MARE/MODEL PRICE BEAM ONLY BEAM &ROTOR
CUSHCUn ATB-'. 4·EIe..1rt 2·IW $259.95 $209.95 $319.95
HY·GAIN TH3·JR. 3·Element/300W $144.50 $129.95 $242.50
"Y·GAIN TM3·MI3 3·Element/lIW $219.95 $179.95 $289.95
"T·GAlN TH6·DXX 6·£lelll.nt/2IW $296.95 $246.95 $349.95
MOSLEY TA·33·JI ! ·EIe..nt/llW $151.85 $136.50 $247.50
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MOSLEY (L·33 3·E1ement/2IW $232.50 5209.00 5317.25
MOSlEY (L·3. 6·Element/2IW $310.65 $279.50 $384.50
WILSON SYSTEM I 4·Element/2KW $274.95 $224.95 $329.95
WILSONSYSTIM II 3·llement/2IW $219.95 $179.95 $289.95

FREIGHT: ALL SHIPPING CHARGES "COllECT" - F.O.B. WATERTOWNI
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The Klassic Kilowatt

-four 811As do it

Front view of classic amplifier shows R.L Drake cabinet
and knobs. IJ/uminated Heathk it.t ype meter is modi fied to
read amplifier plate current, grid cu rrent, and relative our­
put.

226

Class ic amplifier in service and operating normally. The 4
811As add a soft glow to any ham shack. Room is dimly il­
lumina ted for slow scan TV operations.

in DX pileups.
The circu it (Fig , 1) of my

ampl ifier is not a new
design. It has been used
(and pro ven!) in equipment
for severa l yea rs, A very
sim ila r ci rcuit is used in t he
Coll ins 30l-1 linear ampl i­
f ier. The difference in my
un it is its layout and design
for stat ion compatibi lity.
Rather than using a surplus

peri e nc e s wit h " le g a l
limit" amplifiers have been
a combination o f back­
break ing power suppl ies,
specia l 220 V ac l ines,
elaborate coo li ng systems,
and o ffensive TV I, Few
problems have been expe­
rienced w ith th is 81 1A
amplifier, however, and I
st ill have plenty of power
for competitive operat ion

grid conf iguration of 81 1A
tubes . Four of these tubes
ca n provide the basis of a
fl exible and economica l
amplif ie r wh ich uses readi­
ly ava il a ble parts, operates
from hom e brew 110-vol t
power supp lies, and is o nly
2 dB weaker than a large,
power-consu m ing 2 kW
uni t. M y pre v i o u s ex-

DrIve Ingram K4TWJ
Eastwood Village No. 6fJ4N
Rt. II, Box 499
Birmingham AL 3J2JO

O n e o f t he m o st
popu lar rf am pli f ie r

c ircuits in use by today's
amateurs is a grounded-
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Fig. 1. Classic r f amp lifier schematic diagram.

enclosure fo r t he amplifie r,
a n e mpty c a b inet that
matc hed my transceiver
was pu rc hased di rectly
fr om the manu fa ct ur er .
Matching knobs we re a lso
pu rchased fro m the same
ma nufactu rer. In add it ion
to working beautifully, the
c o m p le te d amplif ier
blends perfectly with my
other stat ion equipment.
The ove ra ll resu lt (w hich
includes similarly ma tched
slow scan TV gear) is a
" co rn me rc ta l" appear ing
setup that's enjoyable to
own and operate . The in­
fo rma t ion presented in this
art icle is intended to se rve
as a guideline fo r o thers
de s iring to c o ns t r uc t
a mplifie rs. a ntenna tuners,
monitors, etc .. whi ch ma y
al so match their parti cular
setup.

Amplifier Mechani cal
Details

The amplif ier 's 811As
are mounted horizontall y
in the cab inet and all input
c ircuitry is mounted in the

811 As ' re ar -supportin g
chassis. A bottom plate is
fi tted to this cha ssis, thus
totally isolating input and
output signal s. This de sign
e liminates the necessity of
neutralizing the am plifi er.
Four pieces of 3-inch meta l
cha nne l (I used Seeza c
plate s) are fitted together
and used a s a fram ework
for the a m p lifie r . The
upr ight rear chassis and
front panel s a re bol ted to
this frame, as shown in Fi g.
2. All t he a mplif ier's out­
put circuit ry is mounted in
the ce nter o f thi s " free air"
space. Exact size of the ver­
tically mounted rear c has­
sis and metal framewo rk
va ries with the specific
cab inet used to house the
amplifier. A sma ll minibo x,
with holes for the front
panel meter and inco ming
wires, is used as an rf-proof
meter c a se . The meter
switc h a nd the meter' s
pilot la mp are a lso en­
closed by this case . The
plate-tuning a nd load ca­
pacitors are surp lus units

whi ch mount d irectly to
the amplifi er 's front panel.
A 10 meter tank co il is
m ou nted b etwe en t he
pla te-tuning capac ito r and
ba nds wi t c h . wh ile the
larger tank co il mo unts
be hind the bandswitch .
Both coi ls are supported
by their leads. A small
phonograph motor fan .
mo unted o n the am plifie r's
left side, coo ls t he tu bes
d ur ing use . Su b-c ha ss is
mounting o f the 811As is
ac c omp lished by us ing
long sc rews and space rs, as
sho wn in Fig . 3. A similar
a rrangement pe rmits a ll
rear panel amplifier co n­
n e c ti o n s to protr ude
th rough th e re mo va ble
rear chass is plate .

D ue to t h e high
temperatu res produced in­
side 811As duri ng no rmal
se rvice, t heir recta ngul ar­
shaped p lates shou ld be
s it uated ve rt ica lly for
s t ru c t u ra l sup po r t , a s
shown in Fig . 4. This will
prevent a ho t fi la ment
from falling again st a grid

o r pla te .
A local shee t metal shop

cut and drilled the ampl i­
fier's front panel for fi ve
do ll ars. I merely painted
the pa ne l to match my
TR-4 and mounted it o n the
a mp li fier. The amp li fier's
fr am ework is d ir e ctl y
mou nted in the bottom
pa rt of the TR-4 cab inet.
and a thin piece of extrud­
ed a luminum covers the in­
side o f th is bo tto m to pre­
vent TVI. The recta ngular
slo ts in the bottom part of
the ca b ine t would a llow rf
to " le a k out " but the,
round ho les in the extruded
a luminum prevent rf leak­
age .

Amplifie r Circuit Detail s
As pre vio u sl y m en ­

tioned, the basic ci rcuit o f
this ampl ifie r ha s been in
use by ama teurs fo r several
yea rs. Simila r circuits have
al so appeared in many
amateur publ ica tions and
handbook s. The min or
va riat io ns of components
in e ac h schemat ic a re
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Interior view of kilowatt amplifier reveals la yout of components discussed in text. Note
extruded aluminum lining in bottom of cabinet for TVI reduction.

pr im e exam p les of the
a mp li f ie r 's f le xibi l it y .
While some 8ll A circ uits
include tuned inpu ts, my
un it sim ply feeds incoming
rf di rectly to the 8l1A
fil aments thro ugh a .01 uF
capaci to r. Naturally, tuned
inputs for each band ca n
be included if desi red .
Suitable fi lament chokes
whi ch may be used wit h
the amplifier are the B&W
FC1 5A and FC25A o r Am i­
don 's new filament choke
kit. The fila ment choke in
my part icu la r ampl ifier is
a n 5 6·200 repl a c em ent
type obta ined from Heath­
kit-

Although a 6&W 851
tank co il and bandswitch
assembly may be used in
this amplifie r, I used a
a-in ch se c t io n of B&W
390 5 co il stock a nd a
se para te 10 meter co il. Ap­
proximate tap positions fo r
each band we re located us­
ing a grid-d ip meter. Then ,
exact posi t ions we re lo­
cated by moving these taps
±3 turns and noti ng the
cor respo nd ing c ha nge in
o ut put power. Presently,
the ampl ifier's 20 meter
output power is 750 Watts.
The bandswitch is a rela­
tivel y heavy-duty unit ob­
tai ned at a hamfest bargain

table . Any porcela in switc h
with large co ntacts should
work equally well.

T-R switching and 8llA
biasing is accomplished
through t he use of a -125
V d e d iv ider network ,
which consists of a sen­
sitive 10k O hm pla te relay
and a 7500 O hm pot. This
network is ungrounde d
during rece ive, thus app ly­
ing approximate ly - 125
vol ts to the 8l1A grids as
c ut-off b ia s . W hen the
transceiver's re lay grounds
this T·R line, tube bias is
red uced to approximately
- 4 volts . The pot should
be adjusted to produce 60
or 70 mA of idling current
on the 8llAs (t ra nsm it
mode with no input driving
signal), and the amplifier is
re ady fo r action .

Power Supply Detail s
Operating vo ltages for

the ampl ifier are furni shed
by a home-brew power sup­
ply built in two mat ing
chassis . A sketc h of this
unit is shown in Fig. 5.
Th ree large series-con­
nected TV transformers are
mounted inside the bottom
cha ssi s . Th e fi lam ent
transformer , bi a s-supply
t ransformer , a nd power
cont rol re lay are also
mounted in this chassis.
The series rect ifie r and
filter ca pac itor boa rd is
mo unted on top of this
chass is . The upper chass is
provides a " top" fo r the
power supply. It is cut and
fitted with co rr ug a ted
aluminum for ve ntila t ion.
The two chass is a re held
together by a fron t panel
and a steel stra p sc rewed
int o the re ar o f both
pieces. A sheet of heavy
perforated al uminum a lso
covers the bottom chassis,
thus serving as a bottom
cove r for the power supply .
A " w h is p e r fan " is
mounted above the power
supp ly to provide addi­
tional coo ling .

Operation
Amp lifie r tune-up is

straightfo rward and fol ­
low s co nve nt iona l plate­
tuning te chniqu e s . Re­
member to use minimum rf
drive when init ially loading
the amplifier to avoid high
off-resonance plate c u r­
rent. If you have any old
811As, th is initia l tune-u p
time is ideal fo r their use.
Once the ampl ifier is work­
ing properly, you can make
a cha rt of the load and
plate se tt ings and output

I "A

TU"' '' G ..~T(lt
CAPACI TOR

TUU SOCKETS

2 ' 5Cltf _5

Fig. 2. Top view of component la yout in kilowatt
amplif ier.
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Fig. 3. Mounting arrangement for tube sockets and parts
used in the amplifier.
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like new, and it' s now
ready for anot her seven
years' se rvice . What more
cou ld o ne ask?

I wou ld li ke to thank
Erskine Ja ckso n W4CEC
for his assist ance in t he
design and layou t of thi s
a m p li f ie r. Erskine ' s in­
ge nu ity was the prime con­
t r ib u t ing fa c to r to the
a m p lif ie r's pro fe ssion al
re sult s. Thank s a lso to
Robert Perkin s of Bir­
mingham AL for specia l
processing of the photo­
gr aph s u s ed i n thi s
article .•

Fig. 5. Power sup p ly cabinet arrangement.

many a mateu r se tups. The
t ime-proven ci rcuit is easi­
ly adapted to one's par­
tic ula r st a t io n a rra nge­
ment, t hus produci ng a
reliable finished prod uc t
which can he enjoyed fo r
many years. Recentl y . I
purcha sed a new R. L.
Drake TR-4 CW transceiver
and conside red purchasing
a new linear amplifier also.
After severa l week s of
deliberation, I co ncl uded
that my seven-year-old
811A amplifier couldn' t be
heat . I replaced t ubes and
filter capaci tors, cleaned it

gro unded-grid a mp li fie rs
al low t he d riving power to
dire ctly add wi t h the out­
put power .

Conclusion
As thi s article ill ustrates,

t he 81 1A a m p lifie r
is one of the most ver­
sa t ile and inexpe ns ive
amplif iers that an amateur
can build and o pe rate. The
co nce pt of sepa rati ng rf
a nd power supp ly sec t ions
is a lso qu ite ap pe al ing to

There's a new, eighth OSCAR sa telli te in o rb i t, and the AMSAT team he lped put it there!

Your help is needed for future sate llit es. Join AMSA T and support the new, ad­
vanced Phase III series of OSCARs. engineered to pro vide commun ications over
transcontinental distances for hours at a time.

Send $ 10 m embersh ip dues t o AMSAT. P.O . Box 17. Washington , D.C.
1004 4 . Li fe membership is available for a tax-deduct ible d onati on o f $ 100
or more . payable In quarterl y installments If you wi sh .

Phase III satellite so lar cells may be spo nso red for $10 each . and
we'n send you a c erti f icat e specifying the cell s you are sponsoring .

For a tax-deduct ible co ntr ibut io n of S 1,000 o r more, we'll
even insc ribe your nam e on a plaq ue to be placed in o rbi t
aboard the Phase III spacec ra tr for po ster ity . a nd w e ' ll send
you a replica ho noring yo ur conrrtb uttcn .

Dues and co nt rib uti o ns may be charged to VI SA o r
Master Charge . Phone us at (10 1) 488-8649.

Fig. 4. End view of 811A as seen from front panel. The
filaments should be positioned as shown. The top of the il­
lus tration corresponds to the top o f the amplifier.

power level for e ach band .
This c ha rt will se rve two
purposes: It will hel p kee p
you from running the plate
cu rrent more than 50 mA
o ff resonance and it will
help you re ali ze when the
final s e ve ntua ll y begin to
lose o ut put.

Typica l operating pa­
rameters of my a mplifie r
are 1700 vo lts at 800 rn A on
20 meters, producing 750
Watt s o u t p u t. The se rf
levels are possible because

----'----'---- -=----- -'----'-----------
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Ham Radio Goes to School

-1O- year-olds love it!

William L. Lazzaro N2CF
JJ Jefferson Street
Highland Mills N Y 10930

II H ey. Mr. Lazzaro.
we got Maine! Our

RST was 579. and the guy
didn' t bel ieve us when we
to ld him we were only 10
years old ."

Teaching fifth -grade
youngste rs at Montebe llo
Elementary Schoo l in Suf­
fern, New York , has been
an exciting exper ience for
me . But when I introduced
my students to amateur
radio, my vocation as a
teac her took o n incred ibly
exciting dimensions.

I began my introduction

to amateur rad io one day
wi t hout prior annou nce­
ment. I t was in December,
1975, and I had just pur­
chased a new Yaesu FT­
101 B. I obtained permis­
sion from the principal to
put up a 40 meter dipole
and I was in business! As
the ch il d ren ca me into
school that day, t hei r at­
tention fo cused o n the
gray box in the corner of
the roo m. Ten-year-o ld s
are cu rious sou ls and they
had many q uest ions about
it. Fi na lly, the moment ar­
rived fo r our first QSO. I
went back to t he r ig,
grabbed the mi c , and
called my first CQ . That
CQ has echoed in the halls
of Montebello School for
the last three years. little

did I know at the tim e t hat
I was usher ing in a new e ra
of exc itement for tho se e le­
mentary-school students .

In that f irst yea r of
operation from my class­
room. we worked 17 states .
All my students received
QSl cards from gracious
amateurs and everyone
had a chance to ta lk over
the air.

It wasn 't long before my
students wanted to know
how they could become
hams. I exp la ined the FCC
re q u ire m e n t s fo r t he
Novice license, but I per­
sona lly fel t 1O-year-o ld s
were just too yo ung to get
a license.

Since fifth-graders enjoy
sec ret codes and ciphers, I
introduced my students to

Morse code. To my utter
amazement, all my stu­
de n ts lo ve d it ! Many
learned it so we ll they cou ld
commu nicate effectively
in code. The year ended in
June with sad fa ces as my
stud ents and I realized our
exciting year with ham
rad io was ending.

The next September, I
bega n te ac h in g rad io
theory and Mo rse Code
long before r brough t in my
rig. Ou r yea r was very suc­
cessfu l in making contacts,
but t he child re n loved the
code the best! The prof i­
c iency exh ibited by the ma­
jority o f my s t u d e n ts
amazed all who witnessed
it. We had sent Morse cod e
with flags from mountain­
top to mountaintop while

I found f la sh cards to be a valuable teaching aid for
reviewing materia l already taugh t.

-- - '- '5 ," ,"", __.. ­... "-.. -.. -.. -.. -..... '"--­... ......... ......
" -- -_,:, <..,..-.... =-
to' .::---:: l:,.,; .. :----

" --.. ~~

- - ,-
Bo ys and girls exhibit equa l enthusiasm and proficiency as
operators.
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Brian WB2QOV demonstrates the way it 's done.

Several YLs log another QSO made from our club station,
WB2RZP.
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my vacationing Novices
for a club station christen­
mg.

We met together after
nearly two months without
any CW practice. As we
se nt our first CQ with the
dub station, six nervou s
Novices, a rmed with pen­
ci ls and paper, crowded
a rou nd the HW-l00 anx­
io usly waiting for a con­
tact .

Suddenly we heard the
sweetest sound any ha m
can hea r! Ou r callsign wa s
be ing sent to us in pu re de
notes. It was m usic to our
ea rs!

The exc itement of that
mome nt q uickl y tu rned in­
to a mild panic as rusty
m inds strugg led to copy
the ca ll sign being sent to
us . " I did n't get that. "
" He' s sending too fa st. "
" What' s . _ ..?" " I can 't
remember." These words

­••
range . My search lead me
to a brokerage firm . They
had a Heathkit HW-l00
listed . I snatched it up im­
mediately and cons idered
myself lucky.

Setting up the station
was rel a tivel y easy. I at­
tac hed 2 x 4s about e ight
fee t high to protrusions o n
the roof of the school. and
I strung up my d ipoles . As I
ran my t rans miss ion lines, I
wondered about the line
loss. Each tra nsm ission line
had a run of 200 fee t and
we cou ldn't affo rd a ny­
thing bette r tha n RC-5B/U
coax.

M y co nce r ns we re
ca lmed, however, as I lo ad­
ed the fo rty mete r di po le
and wo rked severa l sta­
t io ns wit h good reports.

It was d iff icult to con­
tain my excitement any
longe r. Although it was on­
ly August, 1ca lled together

seemed t hat they had had
a n unusuall y success fu l
year a t fund-raising and
they were looking for a gift
to present to t he sc hool.

I wrote o ut a detailed
proposa l fo r the station
equipment I need ed and I
planned an ex tracu rric ula r
program for a ham rad io
dub. I presented my plan
to severa l members of the
PFA executive board a nd I
received a chilly response .
I would have to convince
the PFA that my plan was
worthy of thei r support if I
was to get the funding I re­
quested .

An invitation to speak at
a PFA meeti ng gave me my
opportunity to " se ll" ham
rad io . After carefully plan­
ning my presentat ion, I
gave it to t hem w ith all t he
e nthus iasm of an ardent
amateur radio o perator! As
the meeti ng ended, I not
on ly had ga ined the fund­
ing I requested , but I a lso
had m any offers o f help !
Even some of t he mothers
asked if they could get
t hei r own ham license s
through my program!

I was t hril led! My dream
of having a n amateur radi o
c lub stat ion at schoo l was
going to be a rea lity. Unfo r­
tu na tely, I was to learn that
seve ral pro bl em s wou ld
have to be so lved before
my d ream came to fru ition.

The first d iff iculty I ex­
pe r ie nced was f indi ng
gea r . I h a d re c ei v e d
enough money to pu rc hase
a low-cost used SSB trans­
ceiver. My first incl inatio n
was to c heck the classified
ads in ham magaz ines .
There was nothing listed at
that time w hich was
suitable. Then I began call­
ing dealers, hoping to find
a trade-in . I contacted
more than ten dealers and
none of them had a thing.
At this point I became
aware of the severe sca re­
tv of low-cost used ham
gear.

I wondered if I'd be ab le
to find appropr iate equip­
ment in my budgeted price

hiking, and we se nt
messages ac ross a la ke at
n igh t u sin g flash lig hts
while camping. We even
made some on-the-air CW
contacts! I was now con­
vinced that the average
lO-year-old could lea rn the
code and use it proficient­
ly.

As September, 19 76 ,
rolled around, my attitudes
toward the possibility of
tn-vear-olds getting li­
censed were changing .
One of my first-year
students had gone to get
his Ceneral class license!
He skipped the Novice
license, stating it was too
easy! (Present ly he is in
ninth grade and holds an
Extra class license with a 1
x 2 callsign to boot!)

I taught my students the
code and I operated por­
table from my classroom
with the FT-101 B. As spring
came, I had a gro up of six
students, three boys a nd
three girls, who were most
profic ient at code and who
wanted to be ha ms . I decid­
ed to see how much theory
they cou ld lea rn . We began
classes at noon ho ur and
recess. They lea rned qui ck­
ly as long as I taught the m
in littl e steps and o n o ne
topic a t a time. We re­
viewed constantly what I
had a lready taug ht. (Late r I
was to find out that flas h
cards would be of great
hel p in reviewin g.I In May,
a ll six took thei r Novice ex­
ams and passed!

The realization that I
had a problem now be­
came apparent. I had six
tc-vear-old licensed rad io
amateurs on my hands and
no gear for them to use,
save a CW QRP rig I had
built. It was ludicrous to
think a fifth-grader could
finance his own station, so
I began the search for fund­
ing for ham radio equip­
ment to be located at
school.

My principal alerted me
to the possibility of a dona­
tion from ou r Pa re n t ­
Faculty Association . It
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filled the statio n as ner­
vous hands wrote the mes­
sage being sent to us.

O nce it was our turn to
transmit, another problem
developed. "What should I
say. Mr. Lazzaro?" was the
question asked of me. As I
hurr iedly wrote out a mes­
sage fo rma t. I began to
rea lize that I st ill had a lot
to teach these newcomers .
CW abbreviations and
operating format were not
required material to get a
licen se , yet they we re
essentia l to know. I had to
teach these Novices this
material and fast.

Later I prepared a wa ll
c hart o f a typical QSO and
a nothe r with common CW
a bbrev iatio ns. We worked
to gether to learn both.
On ce th is was ac com­
pli shed. I thought my pro b­
le ms were so lved . Not so!

For so me time , m y
st ude nts made hit-or-miss
contacts . So met imes they
ach ieved co mplete QSOs

and other times they only
received the calls ign of the
other stat io n. Then the
percentage of incomplete
contacts or no contac ts
began to outstrip co m­
pl eted Q SOs . The log
showed remarks like "los t
transmission" and "Q RM."
I decided to go on the air
myself and see if the rig
was working properly. I
made a contact imme­
diately and had a complete
QSO without a ny d ifficul­
ty . I wa s sure t he rig
worked.

That week I made ar­
rangeme nts to actua lly be
in the ham shack while the
Novices went on the air.
After on ly a few minutes, I
rea lized the problem. They
were se nding CQ at about
thirteen words per minute.
When a station answered
them at that speed, no o ne
could receive it, since the ir
code speed was still well
bel ow thirteen wpm.

We set up a verbal rule

stating: " Send only as fast
as you can rece ive." That
corrected our problem.

The logbook began fill­
ing up with co mple te d
QSOs. We even began col­
lecting QSl cards at a high
rate of speed .

After-school No vice
cl asses comme nced in O c­
tober of 1977. By February,
1978. we had ten mo re
Novices, with more o n the
way.

Today the Novices are
opera ti ng at lunc h and
recess fo r one ho ur a day.
Those who have taken their
exams and a re wa iting fo r
the resu lts act as third par­
ties when t he No vices
operate. These futu re hams
are getting actual on-the­
air experience while learn­
ing what they will need to
know as operators.

My program has arrived
at almost a se lf- pe rpetuat­
ing point. Th ere are
child re n at all level s, with
those c hild re n at the higher

leve l he lping those at a
level below them.

The ex citement gen­
e rated by our ham station
has been inc re d ib le.
Students are signing up for
my Novice classes in
droves ( I had 35 in the fall ).
Children ta lk a bout their
ham radio contacts instead
of talk ing about television
shows. At rece ss, child ren
send code to e ac h other us­
ing buzzers instead of play­
mg games .

It shou ld be noted that
of twe nty-s ix Nov ice o per­
ators, there are ten Yls. I
made it a poi nt to en­
courage both sexes equa l­
ly. It has paid off l

Mont ebell o School
hasn't been the same since
that first CQ in 1975. We
are now looking ahead to
upgrading and the joys of
General class o perat io n.
But can ten-year-olds get a
Genera l class license? I
wonder . Her e we go
again ! •

O ur fam o us va lue-packed ma il order ca ta log
fill ed with thousands of Amateur Rad io items.
Now re ady to ro ll and yours for the ask ing ...
Ca ll Tufts today fo r prompt de livery of your
Amateur Rad io needs from our t remendous
inventory. let us show you why Tufts is the leader
in mail o rde r sales.

O ur crew of 100% hams. very competi tive prices, and reliable modern
se rvice fac ilities ensure your complete sa tisfac t ion. Ca ll toll free dail y
9-9 and Saturday 9-6. 1-(800) 225-4428.

209 S M ystic Avenue
Medford MA 02155

1-{BOO)225-442B

1-(617)395·8280

THE
3G-da y money beck

gua r .nt _ . 1!59.95,

plus UPS . hipping

The !-IF BANTAM DIPOLE Ie a trUly poet able ell·band mlnlal ure dipole complaIa wllh 115
own carrying case and mastlhardware 10mount on a camera tripod (318" x 24"' adaplor
availablal. High performanca Is oblaln"'d on 8l).1Q meters at lIs normal 13 foot lengl h or
lhe aama antenna may bflshorlened 10 7 l eal lor 75- tO metflf coverage. Polarization is
Quldly in terchangeable Irom hOflzonlal 10 vert ical. No ground system ne.:euary. The
BANTAM DIPOLE is ideal l or camping. traveling. mounlaintopping. apartment living. Of
II you"e stuck with building code restrictions. COnstruc lion Is 01 high Quality 6I)61·T6
aluminum an<! stalnlau st....... hardware .

BANTAM ~,
DIPOLE ~.'

Send S.A.E. for spec sheet

U.S. pal ent pending

Duler inquines invited

... C75 l aurel Plaza-R te 198

l aurel MD 20810 301 ·792·0600

ORAKE • IeOM· TEN-TEe· TEMPO. Wilson
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Midlalld's 13-510 Is One Great 2-Meter Mobile.

,

NEWl

NEWl

NEWl

NEWl

NEWl

NEWl

The 13-510A P.L.L. synthesizer delivers 1,200 frequencies between 143.00
and 149.00 MHz ... the full 2-meter band, plus MARS.
The 13-51 0A will operate with up to a 6 MHz split between TX and RX
frequencies.
The 13-510A microphone connector is pre-wired for your Toucn-Tone'"
encoding microphone.
The 13-510A has a 7-pin accessory connector for your Touch-Tone> dial,
tone-burst generator or discriminator meter. "Toucf>.Tone is. ,egtsterell lr_ ....~ DI AT&T.

The 13-51 0A is compatible with available popular CTCSS continuous tone­
coded squelch system accessories. '
The 13-51 0A has 3 transmitter outputs : 1, 10 and 25 watts.

Midland 's 13·510, with its commercial-type modular construc­
tion. earned its reputation as one tough 2-meter FM mobile.
Now Midland has made the 13-51 0A an even more versatile
performer!
The 13-510A P.L.L. synthesizer splits the 6 MHz spread be­
tween 143 .00 and 149.00 into 600 discrete frequencies, and a
5 KHz up-shift delivers 600 more for a tota! of 1.200 .. . shown
directly on the digital display. In addition. there's access to 4
available offsets for repeater operation on ± 600 Hz with crys­
ta ls supplied or up to 6 MHz spread with your crystals installed.
Inside the 13·510A. there's a highly sensitive (0.3 uV), highly
selective (-70 dB at ± 15 KHz) dual conversion receiver with

dual gate MOSFET RF and mixer stages, crystal filte r in the
1st lF, ceramic filter in the 2nd IF. and he lical resonators in the
RF amplifier.
The transmitter is conservatively rated for 25 walls output.
switchable to 1 or 10 watts for repeaters, and uses direct FM
modulation to deliver natural sounding audio.
Other featu res making Midland's 13-510A the one to look at
include automatic protection circuit for the output transistor,
internal DC filtering and polarity protection. a deep-finned heat
sink for the power transistors, and electronic switching that
needs no mechanical maintenance . Mobile mounting bracket.
base stand and pusn-to-taik microphone are included.

CHECK OUR SPECS:
REC~IVER. Type:dual conversion superheterodyne. f st IF frequency: 16.9 MHz. 2nd IF I requerlCy:455 KHz. SenSlllvrty: Less
thariU.S uV lor 20 dB quieting (0,3 uV for 12 dB SINAD), SpUriOUSresponse: -60 dB. Squelch threshold: Less than 0 ,3 uV.
~odulalion Acceptance: ± 7,5 KHz, Selectivity: ·70 dB al ± 15 KHz. Audio output power: 1.5 wall s at 8 ohms,
TRANSMmER. Outputs: " 10.25 watts Frequencyoeviation:Adjustable 3 -1 6 KHz (normal 5 KHzl . Aooo Input: 600 ohms.
MOduiatlOfl system: Dwect FM, SpurIOUS Radiat>on : less fhan ·60 dB below carner.
GENERAL Power : 13.8 volts DC. negatrvegroond. Current drain: Transmrt. 2 - 7 Imps.; receive.0.8 amps . average. Antenna
enpecarce: 50 ohms. Unrt size: 2·5;8" • 6-1311 6" • 9-5/8", Unrt weight: 6 ,6 tls,

IDLAND
INTERNATIONAL

P.O. Box 1903, Kansas City, Missouri 64141

Want to know more? See your
Amateur Radio Dealer for Midland Quality

• P.L.L. " 220" MOBILE
·CRYSTAL " 220" MOBILE
• ANTENNAS & ACCESSORIES

. __ or write for free fun-ector brochures.
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•
Jim Garrett K5BTV
6/9 CimmarQn
Lewisville TX 75067

What's Your uFl

- a six-digit answer

Fig. 1.

The follow ing project
yiel d s a simple but ac­

curate d igital meter to
measure capaci ta nce va l­
ues f rom 1 pF to 999999 pF
(1 .0 uF)

Theory of Operation
The theory of operat ion

is based o n the equation
I = C(dv/dt). Rearrang ing
the equation, C = I(d t/dv).
where C is p F, I i s
m icroamperes. d t is in­
c re men ts of o ne 1.15, a nd dv
is c ha nge of vo ltage in
vo lts across the capac ito r.

I n o t he r words, if a
counter chip were to count
the t ime it took a given
ca paci ta nc e t o c ha rge
f rom a constan t curren t
so u rc e to so me fixe d
voltage leve l, that count
wou ld be eq uiva lent to t he
capacity being measured .
A block diagram in Fig. 1
fu rthe r desc ribes the
operation.

The start-measurement
switch drai ns t he charge
fro m t he capac itor under
measurement and d iverts
th e co nst a n t c u r re nt

source to ground . Also, the
1 M Hz pulses a re no t
a llowed to accu mulate in
the counter.

Upon ac t ivat ing t he
sta rt-measure me nt switc h,
the capacitor begins cha rg­
ing. The counte r is ac­
cumula ting the one mic ro­
second pu lse s, and the
race is o n. The capacitor
cha rge vo ltage, u p o n
reaching the t hreshold of
the count-inhibit line of
the counte r, prevents th e
counte r from acce pt ing
any more 1 MHz pulses.
There fo re, the conte nts of
th e co u nte r ca n be
d isplayed directly as the
value of the capacitance
being measured.

Return ing to the equa­
tion o ne last tiflle and
assuming an example, ex­
amine what capacitance is
represented in the follow­
ing (where I = 5 micro­
amperes = 5xl0-6Amp;
dt = 47 mic roseconds =
47xl0- 6sec.;anddv = 5
volts):

C pF = ((5, 10 - 6)
(47 X 10 - 6JV5

OOU ~T

' .'UT

= (235 x 10 -1 2V5 pF
= 47 pF

So far, theory shows the
approac h to be a worka ble
idea. To reduce this theory
to actua l practice, the use
of t he schema]!c shown in
Fig. 2 resu lted In being able
to measure capacitance to
within ±5%, o r ±1 p f ,
whichever is greate r, from
1 pF to 999999 pF (1 .0
m icrofarad) . Now tho se
unma rked capacitors can

•be accuratel y meas u red
and their values d isplayed
digitally .

The Schematic
The key to the simp lic ity

of the capac itance meter is
the MK50395N six-decade
counter man ufactured by
Mostek. This counter per­
fo rms the tasks of counting
up o r down, is presettable.
has a compare register that
provides an equal o utput
when the counter co nte nts
equa l the register contents,
and a lso provides seve n­
segment and BCD o utput
da ta. The li st of features
continues, but those in­
terested can get the data
shee t by writing Mostek ,

•Box 169, Car ro llto n TX
75006.

The 1 MHz osc il la tor is
a rra nged using ut . CMOS
NAN D gates, and is a sta n­
d ard design. Since extreme
acc uracy was no t a requ ire­
me nt, no frequency trim-

m ing o r spec ia l c rys ta l
tolerance is specified. This
should simplify and lessen
the expense of the com­
ponents. U2 provides the
control functions neces­
sary to operate the meter.

Linear amplifier Al is a
dual bi-fet high input im­
pedance amplifier. Al is
wired to dr ive a constant
cu rren t (ad jus table by R4)
th ro ugh t he capacitor be­
ing measured . Amplifier A2
is used as a compa rator so
tha t, when the ou tput of A1
reac hes a prede te rmined
vo ltage, A2 switc hes its
output fro m zero vo lts to
V+'-. Th is act ion prevents
fu rthe r counts from accu­
mutati ng in the MK 50395
counter. The diodes from
d igit stro be lines on the
cou nte r feed preset
counter BCD inputs A and
D. This results in digit 6
down to digit 3 having a 9
preset into it. Digit 2 is
loaded with an 8, and dig it
1 (LS D) is loaded with zero .
The BCD inputs have inter­
nal pu ll-down resistors, so
a zero will be loaded into
the uncon nec ted BCD in­
pu t ports. More on th is in
the ca libra tion seque nce.

A s in gle-po le th ree­
p o sit ion b re ak-b e fore ­
make switch is used to pro­
vide the contro l seque nce
fo r the uni t . O n t he
sc hematic , position A is the
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Fig. 2. Note: Capacitors are silver mica unless otherwise specified. Resistor values are 10%, !lot Watt unless otherwise
speci fied.

sta rt ing point. While in
position A, the co unte r is
being loaded with 99980.

Pos ition B stores the
data in the counter display
after a capac ito r measure­
men t.

Posit ion C in itia tes a
measurement.

Upo n retu rning to posi­
tion A, the va lue of the
ca pac ito r measured will be
stored for d ispl ay and the
counter preset for the next
me asuremen t.

The unit uti li zes lead ing
zero suppressio n, so, when
the co unter co nta ins all
zeros, th e displ ay wi ll show
only one zero when turned
on.

Calibration
Ca lib ra tio n is a c ­

complished in two ste ps:
high va lue and stray. 1,OCKJ
pF 5% silver mica or other

high-va lue close-tolerance
un its may be used for the
init ial se tt ing. Since most
c a p ac ito rs are ± 20%
to lerance units, extreme
accuracy is not a require­
ment, a nd the silver mica
units will provide suff i­
cient acc u racy if closer
tole ra nce uni ts a re no t
available. 1,000 pF to
10,OCKJ pF va lues are pre­
ferred fo r calibrat ion.

Attach the known-value
capacitor to the input ter­
minal s. Apply power, and
switch from A to C wit h
SW1. The display will read
so me va lue . Adjust R43 un­
til 1,000 pF ± 15 pF is
sho w n. Thi s completes
step one .

The next ca lib rat io n se­
quence will zero out the
stray capacity. Ad just trim­
m er c a p a c it o r ( 1 for
min imum ca pacity. With

no capacito r connected to
the unit, switc h from A to
C. Some number will show
on the display (999992 on
te st un it). This re prese nts
the preset number loaded
into the co unte r plus the
stray capac ity. This val ue
must be zeroed out, so
small ca paci to r va lues ca n
be measured. Zero ing the
st ray is accompli shed by
adj ust ing the trimmer (1
until the meter reads zero
when switc hing from A to
C.

Upo n c o m p le t io n o f
zeroing out t he stray va lue,
return to the 1,000 pF
ca pac ito r a nd readjust if
necessa ry to bring the unit
into ca libra t io n.

Gene ra l
A digital display can pro­

du c e som e distracting
observat ions. As an exam-

pie, measuring a 5,000 pF
(.005 uF) ca paci to r may
produce a read ing of 5040
pF o ne time and 4995 the
nex t time . Remember, even
though that appea rs to be a
large va lue, it re prese nts a
+ 0 .9 % accura cy. Since
the ma jority of capacitors
are ± 20% , this unit a llows
measu rement of those un­
marked capacito rs suff i­
cient ly accu rate fo r most
app lications.

Two last co mme nts co n­
ce rn the constant current
so urce. The accuracy of
thi s type of capac ity meter
depends on th e const ant
current sou rce. Improve­
ment in this a rea will im­
p rov e ov e rall p erf o r­
man ce . Seco nd ly , a ny
capacito r that is " leaky"
will give a read ing that is
not representative o f its
tr ue va lue. •
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WE HAVE WHAT YOU NEED AT•••

YD-844
Dynamic Mike

ADVANCED COMMUNICATION
EQUIPMENT QTR-24

World Clock

.......... " "

Left to right - FAG-7, Solid State Synthesized Communications Receiver. FR-101 Drqual. Solid State Receiver . SP-101B,
Speaker. FR-l0l, Digital Solid State Receiver. FL-l 01 , 100 W Transmitter _ FL·2100B, 1200 W PEP Input Linear Amplifier

Left to right - FT·620B,6 Meter Transceiver. YP.l50, Dummy Load Wattmeter _ YO·tOt, Monitor Scope. FTV.250,
2 Meter Transverter • FTY·650. 6 Meter Transverter _ FV·l01B, External VFO • FT·l01F 18().10M Transceiver

"'''~~~, ~~:-:-:-:-~ ::-~:-m::-,. '

:E

=III
i!:
III•III
;

I
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Z

Left to right - YC·601, Digital Frequency DIsplay. YC·355D, Frequency Counter. FP·301 , AC Power Supply. FT·3015
Digital, All Solid State Transceiver _ FY.301, External VFO • FT.225RD, 144·148 All Solid State All Mode Transceiver

~ USED GEAR • TRADE UP • FREE UPS SHIPPltiG ON PREPAID ORDERS
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$1249.00TS-8205

• •

SSB TRANSCEIVER. Pll RF Monit lll" Noill
Bllonker. Oig't.1 hold locks coun ter & displloy "
any frequency , bU I .lIows VFO 10 tunl nOllflllly.
True RF tomprlSSOr adjustable lPfIch processor .
IF shilt COAt/Ot RF ette ......lO' . VOX. GAIN.
ANTlVOX .nd VaX delly controls. RF flflIIt ive
Imlback. Oplionll digita l readout . ORS 0,,1. HIQIl
ltab ility FET VFO.

S-5990·$25.00 R-S990·$499.DO T·5990-$49 9.00

SSB TRANSMITIER. 3.S 10 29.1 MH I . Siable
VFO. 1 KH I dill feadout. 8 pole Xtal'l lttr. AM
Xmission availlble . Built·in AC pwr wpply. Spht
frequency controlawilable.

R-H20 - INTROOUCING- $1099.00
'M[ Y[lIl1.,H ,. I [([IVII DISOli/l .• TM[ .[-000 1 m....._.,.,----_..._- ,.......= __ '*UIllH•.414.M ~ 'M.'hl'_._'"

.. __ .... IM _ ...., . _ .-, ,,-_._ -._"-
__,-.•f_,__ • " __.IF'_~__, ~, .. _ .l!> .M' __ _ _
,....._...-._.....- -_ -"'_.1loo1·P_" __ , _ _
rUJI .....__........ ,••_ ' ...-. •••

$449.00

THE PACESETTER
IN AMATEUR RADIO

TR-1400A

TV·5D2S $299.00

TRAN$VERTER. PUll you on 2M Ihe easy _ y o
144-145.1 MH I or Opii01ll1 145-146 MHz.

COMM UN ICATIONS RECEIVER. 1.8 to 29 .1
MH I , W'NV and ca b.nd. 5D MH I , 1« MH I COlI·
ver"r optionll. Stable VFO & oscilil lor lor 5
lind chaneels. I KHl dial readout. Xtal f ilte B
ISS8/8 pole. CW/8 pol., AM!6 pole). Squelch .
S mete!. Noill bllnklr.

SP-520 533.00

Opt ional u telrl. 1sp8lker for bttter rudabi lily.

2M MOBILE TRANSCEIVER . Synthesized PH .
5eltttlble output , 25 w. tts or 10 _ tIS. 6 0itil
LEO treq. displiy . 1« ·148 MH I, BOO CH. in 5
KH I steps. 600 KHI "lH'It.r oltset. Conlinuoul
lone·coded lIlueld'! (CTSe). Tone Burst.

$159.00

'''00

$199.00

TS100SP

TS·520S

55 B TRANSCEIVER. Plo"," in the nch 01
thou llndl of dilCfimintting h.ms, l it ld dlIy sit. $,
OX .nd COllltst $lations .nd mobile installations .
Superb engineering I nd nyling.

2M All MODE BASEiMOBILE TRANSCEI VER .
SSB fuPPfl' Ind 1l1Wef), FM, AM .nd CWoAC.nd
OC.4 MH I b.nd ClNefIgI 11« 10 148 MH z). Dill
in rear- Irequency .nd TS-100A .ulolflltiCllly
twild'!es . mitter Ireq. 600 KHI lo r repeller
opeflhon . Xmit, Rev tlp.biti ly on 44 Ch. with 11."~

Me·50

Oyl\lmi( microphone designed txp.mly 10' '1fII­
teur radio operlt ion. Complele with PTT and
lOCK swild'!n, Ind. micl'ophone plug. f600 or
5Dk ohm)

$219,00

ALL BAND COMMUNICATIONS RECEIVE R.
At , batteries or ulernl l OC. 110 KHI to 3D MH I
in 6 band$. Fo•• ig.n brOldClSU or ham radio in
AM, $SB and CWo Oual \JI'l e MOS/FET tr.nsi1l0B
& dooble conversion. Band splea d dill. 500 KH I
IfIIlk er.

$]49.0DSM-22D

KENWOOD'S SM- 220 STATION MONITOR. The
SM-22O'1 unexcelled verutility .11ows you 10
monitor your transmiuions, monitor incoming
signall. and II"(lni tor the amount and S1Tmglh 01
band activity · and performs al a genefl~ purpolll!

10 MHI oscilloscope,lIS well.

$115.00VfO-l20

Oesigrttd uclutiYfly lor UII wilh T5-820. RIT
circuit .nd control tw itd'!. f ully compatible with
optional di,UI displloy .

Vf D-520 (Not ShowR) $149.00

Solid St.1t Remole VFO, RIT circu it with LEO
indiCltor.

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



KNOWN FOR QUALITY
THROUGHOUT THE WORLD

®

RECEIVERS

DSR·2

R·4C
'NO

VLF·HF Digital Synthesized SSB,
AM, CW.ISB, RTTY
C·Llne,HF,160.10M
Noise Blanker lor R·4C

$3200.00
$699.00

$74.00

$79.00
$89.00
$19.00
$45.00
$49.95
$10.00
$49.95
$10.60
$13.25
$14.60
$26.60

$165.00
$250.00

$699.00

$995.00

$26.60

$11 00.00
$195.00
$195.00

$25.00
$33.00
$45.00

$100.00

Transceiver
Digital Readout
Remote YFO forTRl
Fanfor TR·7
Speakerlor TR-7
Dynamic Desk MikeforTR7
Plug -in Nois. Blanker for TR-4 Series

Antenna Matching Network. 200W
Anlenna Matching Network. 1000W

RFWattmeter,1 .8to54MHz
RF Wattmeter, 2010200 MHz
Hand -Held Microphone
Desk Top Microphone
Push-button Encoding Microphone
Head Phones
lOW. 2M Amplllier
JOOohm High Pus TV Set Filter
750hm High Pass TYSet Filler
Transmitter low Pus Filter. 100W
Transmitter low Pess Flltar. 100QW
Transmitter low Pass Filler. 1000W.
100W,6M

•

TR·]
DR-]
RV·]
FA·7
MS·]
7077
34PNB

MN ·4C
MN·2000

MATCHING NETWORKS

TRANSCEIVERS

TRANSMITTER

T·4 XC Coline, HF.160·10M

LINEAR AMPLIFIER

L·4B Linear and wlpower supply & tubes

w·.
WY·4
7073
7075
1525EM
HS·1
AA·10
TV·3OQ.HP
TY·75-HP
TY·42·lP
TY·33OQ.lP
TY·5200·lP

I

6 USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS
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COLLINS AMATEUR EQUIPMENT

DL-1 DUMMY LOAD
$t70.00

, •
3118-5 VFO CONSOLE

$ 1616.00

S3250.00

75S·3C RE CEIVER S3000.00
Sharp se lect ivity. SS8 , CW a nd RTTY. Single control rejection
t uning. Va riab le BFO . Optiona l m echan ica l filte rs for CW,
RlTY a nd AM. 2. 1 KHz mechanical filt e r. Ze ner regulated
oscillators . 3 -posit ion AGe.

• '11B·4
SPEAKER CONSOLE

$648.00•

301C-3 DIRECTIONAL WAn METER
$493.00

•3118-3 SPEAKER
$95.00

•516F.! AC POWER SUPPLY
~..O.OO

•

Covers all ham bands between 3.4 MHz and 30 MHz. Nominal output of 100 W. 175 W, SSB and 160 W
CWo Dual conversion. Automatic load control. RF inverse feedback. CW spotting control. Collins
mechanical filter.

32S·3A TRANSMITTER

KWM·2A TRAN SCEIVER $3533.00
Unmatched fo r mo bile a nd fixed station a pplications. 175W
on sse, 160W on CW oSwitch se lect up to 14 optiona l Xtals .
Can be used for Rl TY . Fil t er ty pe sse gener ation. Au tomatic
1000d control. Inver se R F feedback. Reimea bility·tuned vari$le
oscillator .

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WATTS DIRECTLY

THRULINE@ WATTMETER

frPq....nc:' 801n.b IMHzI,_... ,. ,,. S<>- ".•- lOO- ....Table 1 .~.. )0 .. us ' so soo '000

, STANDARD ') ...... lIs SA 58 sc SD 5£

• ELEMENTS 10wallS "'A '00 UJC UlO " X
25 wallS - 15A 150 l5C l5 D 15'
SO "' oI n s SOH "'" SOIl 50( 500 50£

~ MODEL 43
IOOwollU U'lH "'OA UDB m JC tooo UXX
2SOwaiU 'SOH '''''' 'SOIl l50C ' 500 ' 50£
!iOO .....'IS SOOH SOOA scce 500C '<XX> sooe

toec .....IIS l000H lOOllA rocoe 'DOC UOlO urn'
2'iOO ... alts 'SOOH
'i(OJ woIlIS 5000H

ft) =- Table 2 1 .....11 Uf. No. 2.S ••11. C oil. No.

LOW· bO«l MHz oeo, , 60-80 MHz cec-a
POWER 80-95 MHz 000-, lIO-9S MHz 000-,

95·125 MHz 095·1 95'1'ioO MHz m,
ELEMENTS llG-l60MHz 110.1 150-2SOMH, ,SO-,

1S<l-2SOMHz ,SO-, 2ro300MHz "".,
2OI).}OO MHz 200-' ]')()..4';(} MHz ,SO-,
2754SO MHz 275·1 4OO-lISO MHz «o,
425-850 MHz <425·1 fl(X).950 MHz eoo.a
fI(X).<)SO MHz soo-t

ilii\B

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

ATLAS-----

210X Transceiver. 10-aOM. DD6·XL Digital Dial Readout for
200W 765.00 350·XL 229.00

215X Transceiver. 15·160M. 305 Plug-In Auxiliary VFO.
200W 765.00 For 350·XL 155.00

DM K Deluxe MIg. Kit lor 210X 311 Plug·ln Auxiliary Crystal
& 215X 55.00 Oscillator lor 35O-XL 135.00

220CS AC Console lor 210X & 350·PS AC Pwr Supply wISpkr &
215X 155.00 Phone Jack lor 350·XL 229.00

350·XL Transceiver. SSB. Solid DMK·XL Mobile Mounting
State. Bracket for 350·XL. Easy
10·160M. 350W. 1195.00 Pluq-ln 65.00

~ USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS
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6AMP

No. MB2·' $315

No. SSK-1 $23.95

POWER SUPPl.V

I04R 49.95

I I

No. 250-20-1 $19.95

•- ...~ ...- ...

I03R 39.95

4AMP

No. 250-46-3 $46.50

2.5 AMP

12CB4 29.95

• ••
12 AMP • --- 25 AMPe • 0 O::l fr.:=l --0 ~ --• •• •••• fI-::J ~.- .'"
108 RM • • • • • 109R 159.95- ...-y •••

_..
·0 0'........L ....... • ---' \ 'tt

_.-_..-
$104.95 ~"-~_ .,. -' ~~ :::-.':':' • ,• .... 11 ·

'" - - ••
• • • •

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

No. 250-46-1 $36.50

NPC

No.114-310-003 $9.65 No.114·31D-004GP $50.00 No. 114-404-002 $20.75

NYE VIKING

VIBRO·KEYER
46.50

"CHAMPION"
46.50"LIGHTNING BUG"

49.95
•

"ORIG INAL"
49.95

•

VIBROPLEX

" PRESENTAT ION"
72.50

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



WE HAVE WHAT YOU NEED AT••

•

Con llnuous t unlnIO from
1.8-30 MHz. 300 watt power
capability. Forward reading
relatlye output power meter
-si mply tune JR. MONI·
TORTM cont rols for max­
imum RF ou tpu t on the
mete r. Bullt· ln balun . Mobile
mounting bracket. Ceramic
rotary 12·pos ll lon swi tch.
Capacitor spacing 1000 YOl ts.
Tap ped t o ro id in ductor.
Antenna Inputs: cou un­
balanced SO 2310, random
wi re. balanced feed line
75· 660 oh m. Weigh t : 2'1.
pounds,

I

JR. MONITORTM
Antenna Tuner

,

MLA·ZSOOB $899.50

lJen7iOrL

Tirod 01 ron. ...., .....' tdling __...",~1
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Den7i6rL W·2 PAD
INLINE WATfMASTER

Read forward
and reflected
watts at the
same time

What better test lor an amplifier than the Cli pperton DXplld ition? even atter
32,000 OSO's, and an acc idental dunk In the ocean, the same 3 MLA·2500's are
stili amplifying other rare OXped ltlons around the world - listen lor them,

Conyinced? Isn't It time you owned the amplll ier that powered Clipperton and
thousands upon thousands of radio stallons throughout the world?

•

The evolution of
theMLA

$99.50

When tile MLA·2500 was first tntreeucee II was a new concepti" high perfor·
mance amplifiers, Low and sleek yet powerfUl enoullh lor Ihe milita ry. Some
wenda.eIl _. . nll<ld le ssly.

A promise kept.
The MLA·2500 promised 2000 walls PEP Input on SSB. A hflavy duty power

supply. Two Elmac 8875'8. And as thousands of Amateurs across the wOfld have
proven, the MLA-2500 daliversl

Now OenTron is p lea....d to bring you The nllw MLA-25OC1B. Inherently Ihe
same as Ihe orig inal MLA·2500, l he B modellncludea all 01the above aptlc i ' lca­
l ions plus a tew .elinemenl s. New hlgh·low powe, swi tching lor consistent eUl·
clancy at both the l KW and 2KW power levels, and 160-15 melers.

Tested and proven.

S79.S0

FREE UPS SHIPPING ON PREPAID ORDERS
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$%4.50
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lJen7iOrL

3 KW Model $229.50

349.S0

lJen7iOrL
Super
Tuner

MT·::tOOOA $199.50

The MT·3000A

1 KW Model $129.50

USED GEAR • TRADE UP •

The original DenTron Super Tuner. The
orlIOinal Super Tuner. The original MT·
3000A, And now DenTron brings you the
OriIO lnal MT-2000A, an economical, ten­
power tuner designed to handle Ylrtually
any type of antenna.

The sleek styling and low prof ile of the
MT·2000AIs beautiful, but be assured that
Is only a pan of the excnemeot YOU'll
derive from the MT·2000A, The MT·2000A
is designlld and enginee red using heavy­
duty all'metal cabinetry, and high quality
American components throughout.
When you consider the MT·2000A's unique featu res: 5'1."H _ 14"0 _ 14"W, front
panel ccax bypass switching, front panel lightning protection antenna ground·
Ing switch, 3KW PEP, and Ihe abil ity to match coa_, random wl'e and balanced
feedline, w",'re sur", yoo'll decide 10 buy an American original and stay with Den­
Tron_

Big Dummy
w/eoolant

SZ9.S0

~Power handling capability In eecees
of 3 KW PEP

oFront Pane l Antenna Swi tch with 5
Antenna Inputs plus Tuner bypass post­
tion

oBuill_ln 50 Ohm-250 Watt dummy load
oDual Wallmeters
oCompac\: 5'1." x 14" _ 14", 18 pounds
0Cont inuous Tuning 160-10 metftrs
03 Core Heavy-Du ty Balun

If thB3/ COP3' the quaUt3', the3'
can't meet the price.

160-10 Meters
Balanced line,
Coax, Random
or long Wire

Ma ximum Power Transfer, Xmitter to Antenna.
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ELECTRONIC
KUO·... 569.50

, .'

."()

KR1·...

KEVERS

MODEL 262·M 5145.00
DELU XE POWER SUPPl Y

MODEL 24t 5179.00
REMOTE VFO

"e

517.00

ELECTRONIC KR.50
$110.00

L1NE...R ...MPLIFIER

MODEL 405 $159.00
l00W. 3.5 • 30 MHz

INC.

MODEL t40 5110.00

ONE· 51XTY CONVERTER

MODEL t44 $197.00
DIGIT...L RE"'D OUTICOUNTER

KR-2A

XT"'L CALIBRATOR
206-A 529.00

•

ELECTRONIC KR·5A
$39.50

"'MMETER
207 $14.00

•

()() o o
• ~

...RGON"'UT ,, - - ...\.Ji/ () ~ ~

MODEL 509 5369.00
SW, 5SBICW. 3.5·30 MHz

TRANSCEIVERS

MODEL S4O.200W. SSB/CW
3.5 - 30 MHz 5699.00

MODEL 544· DIGIT...L. 200W
5SB/CW. 3.5 • 30 MHz

SB69.00

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



WE HAVE WHAT YOU NEED AT•••

IICOMI VHF/UHF AMATEUR
& MARINE EQUIPMENT

$265.00

IC·JOA. 450 MHz FM LOW XCV R. IW
or l OW. Low noise MOS·FET RF Amp
& 5 secnon he lical filler. 22 CH.
capacity. Seneter & relat ive power out­
put meter. IDC modulation control.

$440.00

IC·S02. 6 METER sse& CW PORTA·
BLE XCVR . Includes antenna & baltery
pack. 3W PEP & stable VFO for tun &
FB OSO's. Cove lS fust 800 KHz of 8M
band, wh ere most activity is.

IC·202. 2 METER SSB
PORTABL E XCVR. Puts
sideband in your hand I

Internal Cbatteries or ell ­
ternal 12 VOC. '1N PEP.
True I.F, noise blan kef.
144.0, 144.20n twnother
200 "Hz bands.selectable.
Hamtronics Slacks 145. 2
. nd 145.8 · 146.0 MHz for
calling frequency & sale1_

li to ","d. $275.00

•I

IC·2l 5. 2 METE R FM PORTABLE .
Three narrow fllt els fa/ superb per form­
ance . '1N or 400 mW. 15 CH . capacity.
MOS FET RF Amp & 5 tuned d Is.
s-meter trent panel. $239.00

$1650.00

IC2BO. ••••••• . . .. .$480.00

IC701 W/POWER SU PPLY & MIKE . Dual Independent UFO 's Built-in . 100
Watts Output . All HF Bands, lSO·10M • Fully Synthesized Tun ing •
Continuously Variable Bandwidth. Doub le Balanced Schottky Diode lst Mixer .
RF Speech Processor . VOX; Fastbreak in CW; AIT; AGe; No ise Blanker ; Ful l
Metering .

IC·21A. 146 MHz FM lOW XC VR . MOS
FET RF Amp & 5 helical resonator
filter, plus 3 I.F. lilters.I OC modulation
control. Variable output pwr : 500 MW
to lOW Front panel discr iminator meter.
SWR bridge. 11 1 VAC an d 13.6 VOC
pwr supplies. $399.00

OV·21. DI GITAL VFQ. Use with IC·
21A to complete 2Mband .

$299.00

VHF/UHF AMATEUR
& MARINE EQUIPMENT

1C- 245. SSB 146 MH z FM l OW x
eVR. l SI synt hesizer with 4 digit
LEO readout. Xmit & Rev frequencies
independent ly programmable. 60 dB

spunous artenceuen $545.00

IC245SSB $689.95

tC·2t1. 4 MEG, MULTI-MODE 2M
XeVA. 144·145 MHz on SSB & CW,
plus 146·147 MHz on FM . Work AMAT
OSCAR six or seven. LSI synthesizer
with 7 digit LE O. MaS FET RF Amp,
S helical cavit ies, FET mixer & 3 I,F .

filte rs. $850.00

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998
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ln-llne Prec isIon Wattmeter for 2M. 2
Sca les to 200 W. Reads SWR .. . . $87.95
SWR & Field St rength Meter .. •... $19.95
Pocket SWR Meter . . . • • ..... . • •.. $14.95
Relative Power Meter & SWR Bridge $29.95
Pocket Field Strength Meter .. • •.. $13.95
In ·line Wattmeler . 4 Scales to 1500W. 2 to
SO MHz .....•••• . . .•••• . . . .•• _.. $74.95
Peak Reading SWR Wattmeter. • • • $89.95

100 MX Mobile Transceiver

WM2000A

WM6200

FS·2
5WR·3
SWR·1A
F51
WM1 500

51OX 10 Channel Cry stal Control led Osc illator .. . • . .. $69.95
VX·2 Plug·in VOX .. ..••. . ....••.. . ... •... . ..••..... $49.95
Fp·4 Phone Patch .. . • • • •.... . . ..... . • • • . . . . _. _ $69.95
S516·B 16 Poll Filter Kit • • . . . .• • • . . . • • . . . . . __ $99.95

The 100 MX Mobile Transceiver Is complete ly solid state and
incorporates state-of-the-art design and styling .

The receiver sensitivi ty is beller than 0.35 uv at 50 ohms for
10 db signal plus norse-to-norse ratio for all bands. Audio
outpu t is fou r wat ts into lour ohm load. Audio bandpass
response is 300 to 3000 Hertz. Prov isions for an ex ternal
speaker or headphones are on the rea r panel and a gimbal ·
type mobile mount is included as standard equipment.

NEW!,-

-METERS-------

-ACCESSORIES-----

$749.95

$699.95
$799.95

"
• 0- _.--

3500

HF 700S
H F 7005155168

Full 300 Wall s PEP input on si ngle-sideband . Se lectable
80 or 100 Hz CW audio filter . Bunt-in AC power supply .
Built- In 25 kHz crystal calibrator for model350A • Meets or
exceeds all FCC specificat ion s for purity 01 emissions.

Model 3500 has the same speci !icatioos arid cnarac tenence as the Model 350A
e.cepl the yoil comes with a bum·in digital I r&quency display with 'eadoul 10
tOO Hz as st andard equipment.

Slngle.Sldeband TransceIver
350B 5649.95

- TRANSCEIVERSi-----

Prec ision power supplies provide all Input required by Swan
transceivers. DC converters adapt the AC power supplies for
mobile or portable use 10 a standard 12 V automobile battery
• Power supplies are ideal lor temporary operat ion , such as
vacations, short t rips, remote installations and emerqen­
cres _ Swan power supplies are oeetqneo for long reli ab le
service.

P5U ·3 Universal Power Supply _ 11 5/230 VAC _ Built in
Spea ker $175.95
117 x AC Economical AC Power Supply w/out cabinet or
speake r $129.95

-POWER SUPPLlES----

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



editorial by Wayne Green

W2NSD/~

NEVER SAY DIE
from page 113

these days, having proven his
theories rather spectacularly.
Spots mean better DX, so t he
DX brethren are up to here in
countries. They can't slop wor­
ry ing about WARe and t he
coming 1979 ITU plenipoten­
tiary conference which has the
power 10 completely delete all
amateur frequency al locations.

Where we actually stand as
far as gaining, holding, or los­
ing frequenci es goes is more of
a matter of belief than one o f
certainly, since no one can
know for sure which way the
critica l African aa-vote black
bloc wi ll go. Thai 's the bunch
which wiped out our 237,000
MHz of sate llite mi crowave
channels i n 19 71. Oddly
enough, time has not seemed
to increase their enthusiasm
for giving up what they con­
sider their frequencies for a
white man 's hobby.

The ARRl complacency is
reassuring to many amateurs.
A reading of the report in OST
of what happened in 1971 when
the ARRl went to the ITU at
Geneva to preserve our ham
satellite frequencies and lost
vi rtual ly everything might
dispe ll some of that com­
placency. Well , s ince it is now
far too late to do anything
about it , why fret more. l et 's
just wait and see. If we come
ou t okay, we saved a lot of
needless worry. If we lose our
shirts, then we can indulge in
an orgy of recriminations. I'm
not sure how the league will
work thing s around to put the
blame on me, but they man­
aged it with " incent ive ucens­
ing," so I have a profound
respect fo r th eir abi lity to
rewrite history and get gullible
amateurs to buy it.

Rather than spend a lot of
time on WARC, I see the ARRl
tied up with a whole rash of pet­
ty squabbling . Their persecu­
tion of Mary Lewis and their
dedication to preventing her
from being the first woman
ARRl di rector has resulted in a
l aw s u i t. The ir insu rance
scheme has come a cropper
and must be tak ing a lot o f lime
to hassle. Then there is a suit
pending with Al Ogden, chat­
lenging t he ARRL to put up or
shut up on keeping Techni­
c ians from holding office in the
l eague. The ARRL Foundat ion
mess is coming apart, despite
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heroic efforts to cover up the
situation .. . which is tied in
with the almost total inact ion
on solving the real WARC prob­
lems.

Recent efforts to try to scut­
tle the Canadian Amateur
Radio Federation have been tv­
ing up many HQ staff ers. CARF
seems to be weathering the
battle rather well and we see
more and more Canadians
resisting the ca rpetbaggers
from south of thei r border. They
sti ll have time to harass hams
who write in wit h a beef. One re­
cent sample was Terry Staudt,
who wrote to Baldwin with a
complaint and for his trouble
found Baldwin trying to get him
fired rather than answer his
complaints.

ARMA (the Amateur Radio
Manufact urer's Associ a t ion)
members got uptight over the
ARRL Code of Ethics. They
didn't object to the concept, on­
ly the jamming of it down their
throats. They called Baldwin on
the carpet and demanded some
explanat ion f or t he O S T
editorial c laiming heavy in ­
dust ry support for t he scheme.
Baldwin, accordi ng to the in­
dustry people I've talked with,
came out a liar in t heir estima­
tion. He was totally unable to
back up his editoria l with fa cts.
The industry is fur ther very
upset over the new ARRL push
to set the prices to be charged
for ham gear and to terce
manufacturers to have a sam­
ple unit tested in the ARRL labs
before it can be adverti sed in
OST. It 's the arrogance that
really gets to the ind ustry peo­
ple.

II the League would spend a
fra ction of the time they invest
in petty harassing of hams who
are critical of them and in mak­
ing Ilte di f ficult fo r the industry,
they would have plenty o f time
to allend to the more important
matters such as WARC, and I
don 't mean the relative ly in­
significant WARC meetings in
Washington. The votes of the
other 153 countries are going to
determine what amateur radio
is like in the 80s, not what hap­
pens in Washi ngton.

ARMA mem bers were as­
t o unded w hen Noel Eaton
(A RRL·IARU) reported to them
in Atlanta this year that nothing
whatever had been done or was
in prospect to approach the
aa-vote African black bloc to try
to get their support for amateur

radio at WARC. It appears that
the whol e future of amateur
radio is being left entire ly to
chance. Good luck.

ARRl BUSINESS
If the ARRL isn't busy trying

to cope with the WARC situa­
tion, then what are they doing
· .. besides trying to cut ex­
penses by fi ring people? Oh,
they're busy with a multitude of
problems .. , such as the in­
surance program which seems
to be giving them more and
more troubles. They may really
be in t he soup on that one.Then
there is the project to try to stop
Mary Lewis from getting to be
the first woman ARRL director
· .. th is seems to be getting into
court. The incumbent, Thurs­
ton , has been a terrific yes­
man, so he would be a serious
loss to HO, particularly since
Mary is the kind of person who
does not knuckle under easily
· . . as they've found, Another
big time waster is the HO battle
to prevent a Technician class
ham from gelling elected as a
vi ce d ire ctor. AI Ogden, a
Techn ician, is challenging th is
bias in a court case. Then there
is Terry Staudt, a ham who had
the gall to write Baldwin with a
beef and who, for his trouble,
found the League trying to get
his employers to f ire him! And ,
despite monumental efforts to
cover it up, the mess with the
ARRL Foundati on just won't
die. Ask your director about
some of these Inc idents the
next time he comes to your club
· .. and let me know what he
says.

With ARM A in di sarray after
their Afri can plan was de­
stroyed, the league is back to
business as usual. ARM A has
been tryi ng to come up with
some ideas on other things
they might do which would at­
tract members, such as work­
ing up a ham Industry exhibit
for use at trade shows, but this
seems to be leaving the smaller
f i rms cold since they would get
littl e benefit from it. ARM A,
having no paid staff, has to de­
pend on volunteer time from in­
dustry people. In general, this
is in very short supply, for most
industry leaders are already
spread thin trying to keep up
with their own work. The lack of
any signifi cant benefits to
firms supporti ng ARMA has
kept down paid memberships,
thus making it impossible to
have a paid staff. Until ARMA
comes up with a convinc ing
goal which will benefit the en­
tire industry, it is going to have
tough sledding and be a sitti ng
duck for ARRl pot-snotttnc .

COWAN PROMISES
On page 1 of the October,

1976, issue of CO, Dick Cowan
said, " ...CO has slipped bad ly
in both ci rculati on and adver-

tising." He went on to say that
this had happened because he
was preoccupied wi th S9 and
other more profitable publish­
ing ventures. He points out that
" it would be very expen sive and
ttrne-consumtnc to rebuild it. "
Next he says he has the money,
the manpower, and the know­
how to rebuild CO, and, by God ,
he intends to do just thaI.

Okay, here we are two years
down the pike. All that money,
manpower, and know-how have
resulted in a magazine that is
hardly different from two years
ago, running about six or eight
articles an issue (l ike Ham
Radio Horizons), There ha s
been no noticeable change ex­
cept for a slight increase in
advertising , and that is due
primarily to the yeoman efforts
of Jack Gutzeit.

Far from being first, as prom­
ised, CO is runn ing neck and
neck with Ham Radio Horizons
for last place ... gett ing ads
out of sympathy more than per­
formance. This sympathy can
be costly. One advertiser com­
plained to me that he had run
an ad and been incredulous at
the reader service respon se. He
was had, he felt , for sendi ng
out catalogs costing him nearly
$1 ,000 and the results were vir­
tua l ly nil. Would he re-run his
ad for half price? No way!

The secret to havin g a good
magazine is no secret at all.
You pay authors well and you
pay them promptly, not after
they have to sue you for pay­
ment. This will bring you the
cream of t he crop. It will also
bring you plenty of readers who
will respond by buying from
yo ur advertisers. You really
have to share the money with
the authors, not take it all and
put it into trains and yacht s.

There is no real secret to put­
ting out a good magazine and
getting hams to read it. You
have to give good value ... in­
te rest ing artic les and lots of
'em. To get these, you must pay
money ... funny how a quick
check for an article seems to
motivate people.

EXCITING THE FCC
The latest catalog from Hen­

shaw's, 7622 Wornall, Kansas
City MO 64114, should get
some people at the FCC in an
uproar. They have three stores,
the others in Independence and
Ft. Worth , and they are not ham
stores. The catalog is strictly
CB, bu t with two items marked
as being for amateurs. These
are items you won't fi nd in a
ham store catalog, There on the
back cover you'll f ind an ad for
an "amateur" CW transmitter.
It says, "Illegal to modi fy for
use as a CB linear." This gem is
a 125·Walt CB linear disgu ised
as a 10m ham transm itter. As
long as I see ads like that right
out in front o f the CBers, I have



The LEADER In the Northwest!
ATLAS. ICOM • KENWOOD. YAESU

Come to ABC Communications today for t he best solu t ion to your
particular com mu nicat ion requ irements, whether they be A mateu r,

Two- way Business Band, V HF Marine or Poli ce Scanner.

DENTRON MT-3000A
Deluxe Tuner

DENTRON 160·10 AT (not shown)
Super Tun er

I'n~i] - •'l"'..!1!!1 e: , •',: "." --~ . -' . , .... .. -.,

•ATLAS Transceiver 210X
80 t hru 10M

ATLAS Transceiver 215X (not shown)
160 thru 15M

KENWOOD Transceiver
TS-820S 160 thru 10M

KENWOOD Transceiver
T$-5208 160 thru 10M

KENWOOD 2M FM
TR-7400A

1155<1 15TH AVE N .E.• SE"TTl E. "'A SH , 9 815 5 • 12061 _ -8300

YAESU 901 OM

We also handle Wi lson, Cushc ,att, Hy·Gain, Ant enna
Specialists, KLM, etc.
Allenllon Wuhlnlilton ,•• ident. : Come on in fOf ex·
ceueot sefV ice In our complete Communications Repair
Shop.
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Wa.hlngton ra.idanl . add ...1•• t n .
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Other locations : (Walk-in customers only) _ Bellevue - 12001 N. E. 12th. Everett - 4610 Evergreen Way - Open Mon. thru Sat.
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..
no confidence that the FCC has
any Intention of making their
CB and ham linear ru les stick.
Oh, ham dealers selling ampn­
fiers wh ich cover 10m to hams
wil l get the lull treatment from
the FCC, but CB dealers selling
CB li nears under the most
transparent of covers will be ig­
nored by the FCC.

The other gem from Hen­
shaw's is a 10.5-GHz po lice
radar jammer which is called an
"amateur t ransmitter." The ad
goes on to say that, " This may
be Illegal to use as a police
radar jammer." Thi s $400
gadget can be set to indicate
speeds o f 20, 30, 40, 55, or 60
mph on police radar. Here we
go again!

SPEAKING OF 10.5 GHZ
When Microwave Associates

came oul with their cute little
10 GHz units a coup le of years
ago, I got quite interested and
urged our then editor to get a
couple and play with them. He
did and wrote them up, but
d idn't ever o ffer to let me in on
the fun. Then, when he left, the
10 GHz stuff left with h im, so I
missed out completely.

Well, almost co mplete ly .
Chuck WA1KPS of Tufts Elec­
tronics recently got a pa ir o f the
un it s and added the i·f st rips
which turn them into trans­
ceivers . Since I have one of the
more accessible mountains
just up the street (ac tually, the
mountain had a lot to do with
my picking this location when
we moved up here 16 years
ago), Chuck got one of the
transceiver units into my hands
for some tests. The first test
was between Pack Monadnock
(NH) and Blue Hil l (MAl.

I had it easy, having only to
pack the 10 GHz rig and a cou­
ple of HTs In the 73 van and
head up the road. The road
goes right to the very top. I then
climbed up Into the fire tower
and set up my system, coor­
d inat ing It on 223.5 MHz
simplex. Chuck had a more dif­
fi c ult time, having to carry
everything up from a parking lot
to the top of hi s mountain , a
zo-mmvte hike. It was worth the
trouble, lor the sig nals came
through full quiet ing over the
58-mi le path.

All is not beer and skittles for
the pioneer. I torcot to br ing
gloves and the wind was icy
cold up there in the framework
of the fire tower, so I about got
frostbite. It was worth it once
we got the two rigs tuned to
each other. Th is is no simple
matter when your hands are
co ld and the wind Is blowing
you around .

As I was driving back down
the mountain, fired with the en­
thu siasm of success, I got to
thi nk ing about Pack Monad·
neck. I've spent many a night
on t hat mountain working far-
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o ff repeaters ... particularly
back about ten years ago when
there weren't so many of them.
From that location I had no
problem working repeaters in
Maine, Vermont , Massachu­
setts, and even down into Con­
nect icut. I couldn't quite make
any Rhode Island repeaters ex­
cept under better than average
conditions. Why not see what
OX we could work on 10.5 GHz?

Chuck is a sucker for any­
thing to do with amateur rad io ,
so a lew days later he was tak­
ing a day off from the store and
heading lor Mt. Ascutney In
Vermont (they have a splendid
76 repeater o n Ascutney).
Again I pooped on up the Pack
and coordinated via f ir st 2m,
then 223.5 MH z unti l we made
the contact on 10.5! Agai n
Chuck had quite a hike to the
top, carryi ng the 10.5 rig plus
his HTs. lt was even colder than
the previous contact and It took
about 15 minutes before we
finally got everything tuned up
r ight and had full quieting
clean signals. We were afraid
lor a while that we might no t
make it . The distance was only
52 miles, but it was over some
very rough terrain.

Well, the day was still early,
so why not drive on over to
Ma ine and up to t he top 01 Mt.
Agament icus, near Ogunqu it.
Chuck cl imbed back down
Ascutney, packed everything In
h is van, and drove clear across
New Hampshire and to the top
01 Agamenticus. This was a
68.5-mi le hop, so it would be
stretch ing the ability of the tiny
rigs. We were using them bare­
loot , with only the little horn
antenna w h ic h Micr ow ave
Associates fu rnishes.

By late afternoon, Chuck was
on top of Agamenticus and I
was back up on the fi re tower
on the Pack, listening carefully
and aiming the rig at where I
thought h is mountain should
be. Once Chuck heard me call ­
Ing and tuned me in, I was able
to aim the rig a b it better and
peak the signals to perhaps an
5-7. Hmmm, that made three
s tates on 10.5 GHz. Not a
record, but not bad .

A couple days later, Chuck
was off to Rhode Island lor
another try. This lime we were
looking at a es-mue path, but
with some formidable moun­
tains right along the rout e.
Chuck l irst had to get permis­
s ion to climb the tower on the
hill (there are no mountains In
Rhode Is land). This turned out
to be a production In Itself.
Then, when he got there, he had
to c limb the hill, which took on
the proportions of a mounta in.
Next he had to climb the ce­
ment base of one leg 01 t he
tower and work hi s way up the
tower framework unt il he got to
the ladder at the zo-toot level.
From there it was a bit easier,

c limbing the wet and very cold
tower in the Wind, holding on 10
the rig with one hand, pockets
bU lg ing with the HTs, and ho ld­
ing on very, very tight with the
o ther all the way up to the
150-foot level.

Whi le Chuck was trying to
aim the rig and not fall o ff the
tower, h is lingers gradually
freeZing in spite of hi s gloves, I
was getting cold clear through
up on the Pack. I was, as usual,
inadequately dressed and with­
out gloves. The wind was cold
and brisk, and the entire top of
the mountain was engulfed In a
th ick cloud. We tried to get
through, but even the 223.5 HTs
were not doing very well. We
were doomed by the c louds, If
no t by anything else. Those
10.5 GHz signals drop dead in
c louds or even in rain , so we
really didn' t expect to make It.
We didn't.

Chuck has been going over
the maps looking lor a hill in
Connecticu t which might have
a good line-of-sight path 10 the
Pack. The f ire warden on the
Pack says you can see Ragged
Mountain in Connecticut on a
clear day, so perhaps we' ll
make it.

Oddly enough, we had not yet
worked New Hampshire, so one
recent Sunday Chuck packed
everything Into h is van and
headed up here. After visiti ng
the Pack to see how visible
some of the mountains were up
north, he headed lor Mt. Wash­
ington. There was no t ime to
lose since the road to the top
would be closing the next day
lor the winter. The auto-road
people warned that the top o f
t he mountain was in a cloud
with 25O-foot visibili ty. Well,
perhaps it would blow off and
we'd make it.

After a llowing Chuck enough
time to reach Mt. Washi ngton
(6,288 feet, the h ighest point In
New England), I called him on
the Mt. Wash ington repeater on
67. He was stuck at the base,
waiting out a long line of cars
wait ing to pay Ihe $7.50 to ll . I'd
had to wait almost a ha lf hour
to get up the Pack, this be ing a
Sunday at the peak o f the fa ll
l o liage.

Eventually, he got through
the toll gate and made It to the
top of the mountain. It was still
socked in, so I had l ittle hope
for a contac t. We had mea­
sured the path on the map and
it was 106 mi les , wh ich seemed
a lot for the tiny rigs. We set up
anyway, with me in gl oves and
a heavy jacket for a change. I
was only braving temperatures
In the 40s, while Chuck had 15 '
and a 40 mph wind . We tried to
get t hrough until frostbite
started to set in on Washing·
ton. The top 01 the mountain
was iced over with rime ice and
the clouds were st ill heavy.

After the three and a hall hour

drive, a half hour wail in line,
and the long drive to the top,
plus the lact that this would be
the last chance to try the path
unt il next summer, Chuck was
not about to give up without
one more try. He set up In the
parking lot, maybe a couple
hundred feet down from the
top, and we worked at it. The
clouds parted 10f a moment
and there it was ... "W2NSO,
th is is WA1KPS." I acknowl­
edged it and we had a contac t.
It's funny, but you can hear
your own voice coming through
the system when you have a
contact. This was a weak one
and didn't tast but a couple of
minutes before the clouds were
in again and It was lost . I could
always tell just how well Chuck
was tuning in my signal by how
clearly I could hear my voice
coming back.

Next spring, when we see a
particularly c lear day In pros.
pect , perhaps we will again
head fo r the mount a ins. I
measure 150 miles between Mt.
Greylock in Massachusetts and
Mt. Wash ington. I'll bet we can
make it. In the meanwhi le, you
can be sure Ihat we'll be work­
ing on Connect icut and Rhode
Is land.The very eastern edge of
New York might j ust be reach­
able, too. Who's worked seven
states on 10.5 GHz?

SOME NEVER LEARN
DEPARTMENT

While on the one hand many
amateurs are trying to gel the
FCC to live up to its prom ise to
deregulate amateur rad io , on
the other a lew amateurs are
trying to tie us up again wi th
more rules. I ser iously doubt II
any of t he amateurs who went
through the FCC repeater rules
screw-up are in any way in­
volved with the present move to
try again for repeater recure­
tron by the Commission.

The sooner amateur groups
stop trying 10 solve their prob­
lems by getting more rules from
the FCC and tackle their prob­
lems direc tly, the more we will
be in control o f our fut ure.What
amateurs who are push ing for
more reg ulat ions are saying is
that t hey don' t want to either
take the t ime or make the effort
it requires to solve their prob­
lems.

Yes, I am all 100 familiar wi th
the repeater situat ion where
any amateur can se t up a re­
peater and mess th ings up for
hundreds of o thers. I also know
there are some rea sonable
sol utions to this problem for
those who tackle the situat ion
with determination .

The f irst step Is for the local
repeater council to decide what
has to be done. II there is an un ­
coordinated repealer in the
area, get the o ther repeater

O;mrinued on page 254



o CALL TOLL FREE

I 34-6227
CommunicationsCenter

~c.. West
1072 N. Rancho Drive

Las Vegas, Nevada 89106
In Nevada Call (702)647-3114

BAN KAM[ f1 ICAAD

239.95
189.95

209.95
32.95
52.95
32.95
52.95

82.95
13.SO
26.50
57.95

189.95
249.95
169.95
279.95
129.95
74.95

Special

$ 209.95
1.69.95
189.96
129.95
239.95

57.00
84.95

CUSHCRAFT
ATB-34

259.95
36.95
59.95
39.95
59.95

232.50
310.65
206.50
336.25
151.85
92.25

99.95
15.SO
30.00
67.55

274.95
219.95

Regular

$296.95
219.95
229.95
144.50
299. 95

67.00
97.00
14 .95
16.95
24.95
31.95

HUSTLER
10-40 Mtr . Trap Vertical
75 Meter Resonator
75 Meter Super Resonator
6 db. 2 Mtr. Base Colinear

MOSLEY
3ere .lO, 15, 20 Mtr . beam
aere. 10. 15. 20 Mtr. beam
3 ere. 10 , 15. 20 Mtr. beam
Bele. 10, 15. 20 Mtr . beam
3ele. l0, 15,20 Mtr . beam
40 Mtr . add on

CUSHCRAFT
4 ele. la, 15,20 Mtr. beam
2 Mtr . Ringo Ranger
2 Mtr . Twist
10 efe. Twist2Mtr .
20 ere . Twist 2 Mtr .

Yae5U - Kenwood - Drake - ICOM- Denlron ­
Ten-Tec - Swan - Tempo - Midland - E.T.O. - Wilson

Classic 33
Classic 36
TA·33
TA·36
TA-33 Jr.
TA·40KR

HY·GAIN
TH6-DX X Super Thunderbird
THJ.MK3 3 ete . 10. 15. 20 Mtr. beam
Hy·Quad 2 ete. Quad 10, 15. 20 Mtr.
TH 3·Jr . 3 ele. tn. 15, 20 MtT. beam
18 HT Hy-Tower 10-80 MtT. Vert ical
14A V O!WB 10-40 Mt r . Trap Vertical
18AVT/WB 10-80 Mtr. Trap Vertical
203 3 ere. 2 Mtr. beam
205 5 ere. 2 Mtr. beam
208 8 ete. 2 Mtr. beam
214 14 ele . 2 Mtr . beam

WILSON
System One 5 ele. 10, 15, 20 Mtr . beam
Syste m Two 4 ete. 10, 15, 20 Mtr . beam

ATB-34
ARX·2
A 147·20T
A144·10T
A 144·20T

4BTV
RM·75
RM·75s
G6- 144·A

CDE ROTORS
Ham II I $125.00 ~
T2X Tail Twister $225 .00 RINGO I

RANGER 4BTV

We carryall major brands 01 ham radios
A T DISCOUNT PRICES

ISHT
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James Wyma WA7DPX
5/J W. 10th St.
Casa Grande AZ 8'222

Fail-Safe

- protecting repeater batteries

Circuit
The circuits for sensing

charger turn-on. cha rger
turn-off. and low-voltage
disconnect make use of
t h ree sectio ns of a
Motoro la MC3302 quad
vo ltage comparator. This
de vice pro vide s a TTL­
compat ible o utput t hat is
a t a high stage when the
invert ing inpu t is be low the
reference voltage (on the
non inverting input), When
the vo ltage on the
inverting input is equal
to or higher than the refe r­
ence voltage. the output
switches to a low state. The
refere nce vo ltage is sup­
plied by a n MC7B05CP
regulator chi p. Potentiom-

skip this article and jump
ove r to the ne xt one.
Howe ve r, if yo u are a
nat u ra l pess im is t l ike
m ysel f , re a d o n. (Re­
member Mu rphy's Laws: If
it can possibly go wrong, it
will. If it is impossib le for
anything to fail, it still will.)
Another reason for using
the type of cha rging
desc ribed here is one of
battery life. A battery that
is on a continual float is
li ke ly to go bad much
fas ter than one th at is
charged and recharged on
a regular bas is. The fo llow­
ing circuit conta ins all of
t he fe at u re s previous ly
descr ibed.
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tervt" In my expe riences as
a two-way se rvice techni­
cian, I have fou nd that the
m aj or it y of li gh tn ing­
caused da mage is because
of lightning hits o n t he
commerc ial power line .
With this in mind, it was
figured that the probabil ity
of damage would be great­
ly reduced if the battery
were only hooked to the
charger for the 2 to 3 hours
pe r week whe n it was
cha rging . If you do n' t ex­
pect to ever get hit with
lightn ing at your site o r if
you like to gamble, the n

turn charger o n at approx­
imate ly 12.5 V and off at
approxi mately 15 V.

2 . l ow-volta ge f ail­
safe in the eve nt of cha rger
failu re, app roximately 11.5
V.

3. Overvoltage tail-safe
in the event of malfunction
in charger turn-off sensing,
approximately 15_5 V.

4. Battery connected
to 110 V ac li ne only during
charging pe riod .

The obvious question
tha t comes to mind is,
"Why not just fl oat the bat-
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Fig. 1. All fixed resis tors are !4.Watt, 10%. The PC board mates with a 15-pin edge
connector.

M ost re peater owne rs
want to have a bat­

te ry on the re peater so that
the system will continue to
function d uring a power
fa ilu re. But the problem is,
how do you keep the bat­
tery charged up so it will
work when you need it?

The following circuit
came about as the result of
a need for a battery charg­
ing circuit for our .37/.97
repeater in Casa Grande,
Arizo na. The followin g
capabilities were needed
on the charge r:

1. Norma l cha rging -
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Fig. 2. PC board.

eters Rl and R2 are used to
set the switch ing levels for
the voltage co mparato rs.
(Both pots act as voltage
dividers across the battery
vol tage.I (See Fig. 1.)

The o utput of the com­
pa rato rs (1A and 1 B) a re
hooked to a NAND gate
(1/4 of a 7400 IC sect io n,
2A) which d rive s two more
sect io ns of the 7400 chip
(28 and 2C). Sections 2B
and 2C are hooked in what
is ca ll ed a set-reset latch
configuration (abbreviated
S-R latch). The device is ef­
fective ly an on-off switch
(a n e lect ron ic latc h ing
rel ay, if you will).

When a low is appl ied to
the set (S) input, the output
(Q) goes high and stays
high. The Q o utput will
stay high even though the
low on the S-input is
removed. To " tu rn off" the
latch, a low is applied to
the reset (R) inp ut. The o ut­
put will stay low even
thoug h the low o n the
S-input is removed. The
Q-output drives a n MPS­
A1 2 Darlington amplifier
transistor (Ql) which acts
as a relay driver.

Because of the e x­
tremely high ga in of the
MPS-A12 (f/ FE = 20.0001.
the device works ve ry well
a t TTL leve ls. The device is
ca pa ble of switching a 500
rnA load . Ql drives re lay
Kl which is used to switc h
the 110 V ac li ne to the bat­
tery charger . A re lay with a
good gap between the
normally-open c o n tac ts
should be used so that line
su rges (i.e., lightn ing hits)
w ill not jump ac ross the
ga p.

Let's look at the act ion
of the c irc u it during a
typ ica l d isc har ge and
recharge cycle. The logic
states for t he output
switching points are shown
o n the sc hemat ic to make
it easier to foll ow. Starting
at a full cha rge, both ou t­
puts (pins 1 and 2 of IC1 )
a re low; he nce Kl is turned
off (the S-R latch is reset by
the Iow a n the R-in put (pin
2, IC2). As the voltage
drops below 15 V, output
pin 1 switches high, placing
a high on one input o f
NAND gate 2A (p in 13). In­
put 2 o f IC2 is s ti ll
low, since the voltage is

st ill over 12.5 V. When
the voltage drops be low
12.5 V, ICl B output (p in 2)
switc hes high . We now
have both gates of NAND
gate IC2A high . This ca use s
its output (p in 11) to go
low . This low makes the S-R
latch o utput (Q) go high,
turning on Ql , which pul ls
in Kl . Kl turns on the
cha rge r. As the battery
charges, the output of IC1 B
goes low when the voltages
go ove r 12.5 V. The battery
will cont inue to charge un­
til it reaches 15 volts . At
this point, IC1A output will
go low. Whe n this happe ns,
the S-R latch is turned off
by the low on the R-input
(p in 2, IC2B). Q goes low,
which turns off Kl and
disconne cts the charge r.

The remaining two sec­
tio ns o f the ci rcu it (I C1C
and Q4) a re the lo w­
vo ltage a nd overvoltage
protection fail-safe circuits .
The circu its are referred to
as fail -safe becau se a
fa ilu re that actuates either
circu it will result in the bat­
tery be ing disconnected
from a ll c ircu its, a nd the
cha rge r will be discon-

neeted from the ac line .
This results in a " safe" con­
dition where the battery
canno t be damaged by ex­
cess ive discharge or over­
cha rge . Either of these con­
ditions is a ma jor fa ult that
requires technica l atten­
t io n . Co nseque nt ly , a
nonrevers ib le d isconnect
(blowing ci rc ui t breaker
C B1 , which mu st be
manually reset)was chosen
to accomplish the job.

The low-voltage sectio n
o f the circu it uses the third
sect ion of ICl as the sens­
ing element. Operation is
the sa me as IC1 , A a nd B.
When the voltage goes
below 11 .5 V, the out put of
IC1 C goes high through Dl
to the gate o f SCR1 . The
high o n the gate causes
SCRl to fir e, placing a
sho rt ac ros s the circuit
br eaker and battery ,
which, of course , ca uses
the circuit breaker to open.
Since the coil of Kl is ac­
tuated by the battery
voltage, the relay cannot
pull in to co nnec t the
c ha rge r to the 110 V ac
line .

The remaining sect ion is
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Fig. 3. Component layout.

the overvoltage protection
ci rcuitry. This is a conven­
tiona I " crowbar" circuit.
03 and C1 act to suppress
negative transients which
might trigger the circuit.
When the voltage exceeds
15.5 V, the gate of the UlT
(Q 4) fi re s , c aus ing a
po siti ve p u lse t o b e
gene rated at base o ne of
Q4. The pu lse is coupled
through 02 to the gate of
SCR1, which blows the cir­
cuit breaker as previously
described .

O utput G is an optional
output used to drive a tone
ge ne rato r. The purpose of
this option is to place a
tone on t he re pea te r
transmitter to ind ica te that
the ba ttery is be low 12.5
volts and is not getting
c harged . This warning will
give you time to correct
the prob lem before the
battery drops to 11 .5 V and
is shut off by the low­
voltage protec tion circu it.
Fig. 4 shows an example of
an osci llator that could be
used fo r this option. If you
want to use this feature,
ju m pe rs JU1 and JU2
sho uld be install ed and
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resistor R5 o mitted . If the
option is not used, jumpe rs
JU1 and JU2 shou ld be left
out and R5 installed. Do
not install the jumpers and
the resisto r, as damage
could result to the corn­
parator IC

Circuit Adjustments
The vo ltage levels stated

were fo und to be correct
for the battery we we re
using (a 200 Ah battery).
However , you should
check your specific battery
to determine the limits you
wan t to set . The main
voltage to watch is the
"full-cha rge" turn-off. The
logical thing to assume is
that, when the battery hits
13.8 V, it is fully charged .
That's wron g! The battery
must be brought to a poi nt
above that fo r it to take a
full charge.

The be st way to deter­
mine this voltage is to
d ischa rge yo ur battery.
Run it down to about 12.5
volts. This should show a
" high red" area o n your
hyd rometer. Now charge
the battery at the rate you
intend to use in you r
syste m . Take re gul ar

hydrometer readin gs unti l
the battery shows in the
" g re e n" o n the float.
Check the voltage at this
point. This is your full ­
charge turn-off voltage.
Wh en the cha rge r is
d isco nnected, you should
read approximately 13.8 V
with no load on the bat­
te ry. The o the r vol tage
leve ls stated should be
a de q uate to p reven t
damage to the battery.

The easiest way to set up
the voltage comparators is
with a var ia b le vo ltage
power sup ply connected to
the " BAT" terminal (pin A)
of the c ircu it. Connect a
YOM (12 V dc sca le) to pin
1 of IC1 . Set the power
supply fo r 15 vo lts . Adjust
R1 unti l t he voltage o n the
YOM cha nges from high to
low (approximately 5 V to
less than .5 V). Drop the
vo ltage to about 14 V dc.
Run the voltage back up to
15 V. Make fine adjust­
ments o n R1 unt il the out­
put switc hes to a low at ex­
act ly 15 V. There will be a
very disti nct switch from
high to low at the output
switc hing points.

Move the YOM to pin 2
of IC1. Repeat the pro­
ced ure, but set R2 for a
switching point of 12.5 V
dc. Repeat this again using
IC1 pin 13 and 11.5 V dc.
(Disconnect the gate of
SCR1 to prevent it fro m fir­
ing.)Adjust R3. The rem ain­
ing adjustment is o n the
ove rvoltage circuits. Con­
nect the YOM (3 V scale) to
D2 cathode. Adjust R4 for
a voltage increase (to ap­
proximately 1 volt) at 15.5
volts . Run the voltage back
and fo rth a few times to
check the setting. The fir­
ing voltage should be a
ve ry distinct po int. Recon­
nect the gate of SeR1.

Afte r maki ng a ll ad­
justments, give the circuit
a final smoke test. Start at
15 V. The relay (K1 ) should
be unenergized . Increase
to 16 V. The circu it breaker
should o pe n. Drop to 15 v.
Kill the power and reset the
breaker . Drop the voltage
slowly . At 12.5 V, K1
should pu ll in. Run the
voltage back up. At 15 V,
K1 shou ld open. Drop the
voltage down to 11.5 V. At
t his point , the ci rcuit
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ca n be ordered by asking
fo r a "W R7AEK batte ry
charger kit." (This doesn't
incl ude board o r parts for
the oscillator op tion.) The
ent ire kit costs $24,00. (It
includes SCR1 . but not ( B1
o r the edge co nnector.I The
PC board alone is $8.00.

I ha ve made every effort
to make the text a nd
schematics as co mple te as
possib le . If you have a
problem with the c ircu it
that I can he lp you wi th ,
drop me a letter. I will
make every effort possible
to answer yo ur questions
(SASE. please). •

connected to p in 0 of t he
ca rd.

Fig. 2 is a full -size draw­
ing of the PC board. Fig. 3
shows the parts layout for
the PC board .

Parts ca n be obtained
from a number of the
advertisers in 73. However,
to save you time and prob­
ab ly money, arra ngements
have been made with Tri­
Tek, lnc., to p rov ide a ll of
the parts (incl udi ng PC
board) in a kit fo rm , You
can, of course, order the
ent ire kit o r just t he parts
yo u need. The entire kit

shou ld be pretty straight­
forward . The circu it ca n be
built o n a PC board (see
Fig. 2) or perfboard. which­
ever suits yo ur needs .

The printed c i rc ui t
board was se t up so that
ei the r a 12 V dc or 6 V de
rel ay cou ld be used for K1.
If a 12 V dc re lay is used.
d iode 05 shou ld be in­
sta lled with the cathode
connected to the 12 V li ne
or battery (base of U3). If a
6 V dc relay is used, the
ca thode of 05 should be
co nnec ted to the regulated
5 V d c line (E of U3). The
high side of the relay co il
wou ld be co nnec ted to
+ 12 V de (pin A of card) or
+5 V dc (p in C of card) as
re qui red . Do not o mit
diode 05. This d iode is
used to s u p p ress th e
counter EMF developed
when K1 is turned off . The
low side o f the re lay a nd
the anode of 05 are always

breaker shou ld open a nd
K1 should open. Be sure
yo ur power su pp ly ha s
enough c urrent to blow the
circuit breaker.

Construction
The value for C B1

sho uld be chosen to meet
the req u irements of your
particu lar stat ion. The SC R
li sted is sufficient to ha n­
d le at least a 25 Amp
breaker. If a fuse is used in­
stead of a breaker, a
sma ller SCR co uld prob­
ably be used. Be su re to tie
all unused inputs of IC2
to +5 V through a 1k
resistor. It is recommended
that a 74COO CMOS c hi p be
used for IC2 because of the
higher immunity to fal sing
that it has as compa red to
the 7400 . The ext ra 15¢ for
the CMOS chip should n't
kill yo u unless you plan to
make two or three gross of
these ci rcu its. All other
a reas o f c o ns t ruc t io n

New Products
from page 204

W6TOG RECEIVER
MODIFICATION KIT

It wa sn't unt il I began using a
new FT-901OM that I f inall y
concluded that my trusty FT­
1018 could stand some im­
provement in t he receive mode.
With the two rigs tuned to the
same signal , and the antenna
switched back and fo rth be­
tween them, it became quite
apparent that the FT-901 DM
was much livelier. I was also
able to copy weak signals very
close to extremely loud signals
that all too oft en were impossi­
ble to pullout with the FT-101 B.
Happily, as I was pondering the
si tua tion and wondering what
might be done to punch up t he
older rig 's performance, one of
the W6TOG FT-l 01 series re­
ceiver modification kits arrived
In the mail from 5- F Amateur
Radio Services.

My long-standing reluctance
to go mucking about in the
densely-packed solid-state in­
nards o f modern rigs wa s
quickly overcome by th e dis­
covery that on ly four small
compo nents and th ree simple
ste ps were involved in the

modifi cati on . The fa ct that
th ings can be quickly and easi­
ly restored to their original
state was also reassuring .

Accord ing to the instruction
sheet , t he purpose 0 1 the
mod if ication is to "improve t he
receiver sensitivi ty and help
eliminate receiver blocking due
to local signals." That sounded
exactly l ike what I was looking
for, so, ta king screwdriver and
solderi ng iron in hand, I pro­
ceeded to install the modifica­
tion kit in my FT-1018.

The installation procedure is
qu ite simple. You locate the
receiver rf board, remove it , find
the rf amplifier transistor (01 ),
and repla ce it with one of th e
transistors from the modif ica­
tion kit. Then you locate fo il
t rack 8 on th e board and solder
one end of the pair o f back-to­
back diodes supplied with the
kit to the track. The other end of
the diode pair is soldered to foi l
track 7. The rf board is then
plugged back into Ihe un it and
the high frequency i·f board is
removed. Find the receiver sec­
ond mixer transistor (0 2) and
replace it with the remaining
transis tor from the kit. Replace
the board in the transceiver and

the mod ificat ion is complete.
The entire process is qu ite
st raightforward and takes on ly
a few minutes.

In some instances, you may
find that afte r making the
modification you will have to
repeak the receiver section . If
you do, be sure to carefully
follow the instruction s in the
alignment section o f your
own er ' s manua l. The time
spent properly tweak ing thi ngs
up will be amp ly rewarded later
by improved performance.

The in stallation of t he
W6TOG receiver modif ication
kit has clearly improved the
performance of my FT-1018.
It 's livelier than ever before,
and I' m now able to copy sig­
nals that wou ld have been very
diffi cu lt , if not outright im­
possible, to pull out 01 the crud
in the past. The decision as to
whether or not you shou ld
make th is modif icatio n to your
own r ig is one you will have to
make for yourself, and depends
largely on the sort o f operati ng
you do and the condi tions you
are confronted w ith when on
the air. To help you decide, you
may want to write to 5-F Ama­
teur Radio Services for a copy
of the combination information
sheet and order form.

In addi t ion to the FT-1 01
se r ies, there are rec ei ver
modification kits available fo r

t he FA-101 se r ies , TS-520,
TS·520S a nd TS·820182 0S.
There is also the " MAGICOM"
proces sor modif icat ion kit
which convert s the TS-820
speech processor from an rf
compressor to an rf cli pper.

W6TOG receiver mod ifica­
tio n kit pr ices are: TS·520,
$27.50; TS-520S, $32.50; TS­
8201820S, $34.50; FT-1 01 series,
$32.50; FR-101 series, $34.50.
The " MAGfCOM" processo r
modification kit for the TS-82O
is $27.50. A ll prices a re
postpaid from S·F Amateur
Rad io Services, 4384 Keystone
Avenue, Culver City CA 90230;
(213)-837-4870. Reader Service
number S33.

Morgan W. Godwin W4WFL
Peterborough NH

S-F RADIO DESK
1used to set up my first rig on

a small fo ld ing card table each
time I wanted to operate, and
t hen d isconnect every th ing and
put it away in a cupboard when
I had fin ished. Since then I have
used qui te a variety of objects
to hold my equipment and
serve as an operating position,
incl uding an old routoo desk, a
kitchen table, a garage work­
ben ch , basement s to rag e
shelves, and a bookcase. For
the past year I have been using

Continued on page 262
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from {»(1!J 248

groups to cooperate toward
gett ing it off the a ir . You can' t
tell me that an uncoord inated
repeater can stick it out when
several hundred local hams
decide that It should not be on
the ai r. There should be no
probl em at all working up
learns of amateurs to drive the
scoundrel off the band. Hun­
dreds of tape-recorded mes­
sages played throug h the of­
fending repeater demanding
that It be taken off the ai r might
encourage It to be shut down.
Visits 10 the owner o f the
repeater by rather large groups
of determined hams might also
get the idea through.

There are a great many ways
of tackling the situation, and
the inability 10 cope with it is an
admission that the repealer
owner is smarter than your
group. Let 's use brains instead
of trying to get the government
into the act. Remember that
once you get the FCC moving ,
you will have one hell of a job
stopping them. The FCC Inver­
iably overreacts to things like
this . It's the way government
works. Don' t mess wi th it.

If repeat er counc ils feel they
are not mentall y equipped to
cope wit h so me of the local
repeater owners, perhaps they
should get together with other
nearby counci ls and t ry to
locate someone in the group
with some ideas. There are
always a lot of ways of tack ling
problems ... if you have a
creative thinker handy.

YOU MISSED BOXBOROUGH
Despite a heavy ali-day rain

(or perhaps because of It), ex­
hlbitors at the ARRL conven­
tion at Boxborough (Massachu·
setts) set all-time records for
equ ipment sales. Many were
delightedly reporting double
and tr iple the sa les o f Dayton,
previously the top hamfest for
cash sales.

One reason for the trernen­
dous sa le of ham gear was the
recen t price increases. Dealers
at the convention had bought
at the ol d pr ices and were se i l­
ing at discounts oft the old
prices, so hams found them­
se lves in a wonderland of Ian­
taetrc pri ces. They reacted by
buying everything in sight. DSI
was the re wit h thei r new
counters and sold out com­
pletely on Saturday. By Sunday

morning they had a new stock,
flown in overnight.

The New Engla nd ARRL con­
vention is an odd one in many
ways. For many years it was run
at the old Swampscott Ocean
House. Then one year the hotel
burned to the ground Just a
mont h before the convenllon
and the event had to be moved
to Boston . Thi s wa s no t a
popula r move, co nsi dering
Bo st o n hotel and park ing
prices . They tried Cape Cod
o ne ye a r and fo und that
Greater Boston hams were not
about to drive t hat far for a con­
vention. The new convent ion
complex on Route 495 (the
Boston outsi de per imeter
road), the Sheraton hotel at
Boxborough, is a fine location
and met with ham approval. It is
estimated that well over 5,000
turl»X:l ou t.

I say estimated because
security Is not lax at this show
-it doesn 't exist. If you want to
buy a ticket and have a chance
at the multitude of prizes, so be
it. They had 3,500 ticke ts
ava ilable and ran out of those
early in the f irst day. Ticket s
were general ly bought just by
the ham of the famil y, with t he
rest tagg ing al ong at no
charge.

Most of the planning for the
sho w was done by Gene Hest­
ings W1VRK, an old-ti mer at
this event. Exhibitors had some
gripes ..• such as paying $300
lor a booth wit h one table and
one chai r , extra c hai rs
available for $20 each from the
show decorator ... only to lind
themselves lacing flea market·
ers in the exhibit hall who had
bought a table and two chairs
for $4. Even worse, some of the
fleas hung up their business
signs and went rig ht into sen­
ing commerc iall y.

The fl ea market, which was a
wet mess on Saturday, perked
up on Sunday, but to thinner
crowds. It was well managed by
Jack W1QXX, the keeper of the
antennas and large power
behind the yearly VHF contest
effort from Pack Monadnock in
New Hampshire. Jack will also
be found wherever there is a
ham auc tion, a tradit ion going
back as lar as I can remember
.. . when there Is an auction,
Jack Is t he auct ioneer. He
takes these t hings seriously
and got in to a big battle wi th an
itineran t badge maker who
tried to set up in his flea market

in compet it ion with the one
who paid for a booth Inside and
had an exclusive agreement.
Th is was f inally settled when
the inside badge maker ran
completely out of badges. Only
then would Jack let the flea
market badger start grinding .

Despite a blanket prohibition
of my being permitted to speak
at ARRL conventions, Gene
managed to get me on the pro­
gram tw ice, once speaking
about software for mtcrocom­
puters and the other on the sore
subject of WARC. I think he got
the software talk through head·
quarters by no t telling them I
was going to do the talk ing. My
name didn' t appear on the pro­
gram or on any posters In con­
junct ion with that talk. I'll bet
he had a battle wit h the o ther
one. One year they wouldn't
even let 73 buy a booth and ex­
hibit at Boston!

Speak ing 01 sore subjects,
all 01 the dea lers exhibiting at
the show were absol utely
furious about the HR special
deal wit h the ARRL ... ap­
parently a sweetheart deal ...
where ARAL Handbooks were
being sold across the counter
for $4.25! Th is is 85c less than
wholesale, so dealers were left
with piles of Handbooks which
they couldn't sell. The book
regul arly sells for $8.50, so HR
was seiling it at half price ...
wonder what they had to pay
for It? Wonder what laws were
broken with that secret deal?

Despite the few grumbles
about the show, there is no
do ubt what ever th at New
England needs a yearly ham
co nven t ion in t he Great er
Boston area. Finding the spot
for it is the big problem. The
She ra ton Bo xb oro ugh was
hopelessly overc rowded by the
event. You couldn't get around
on Saturday. The exhibit hall
was fi lled wi th about 70 booths
... perhaps 35 exhibitors. The
reeteurent couldn't cope with
the people, not having brought
in extra cooks or waitresses.
They had lines an hour long and
then ran out of food. Unfor­
tunately, there are no fast food
places wi thin easy driving
distance of the hotel.

On the good side, Ih is
Sheraton is one of the best of
the cha in. I've had such lousy
rooms, service, and so many
p rob lems t ha t I 've been
avoidi ng the Sheraton chain
like the plague. I had breakfast
there before the crowds arrived
and th eir food is no better t han
elsewhere at Sheratons ... very
poor. But the decorations were
gorgeous and they really t ried
hard to make sure that those
wi th roo m reservations had
rooms.

Perhaps if Gene would cut
the banquet and use the ban ­
quet hall lor more exhibits ... ?
And pl ease , some sort of

lounge for the exhibitors.

MORE TROUBLE BREWING
A newspaper c lipping sen t In

by KA2CKV is enough to give
us a bad case of hives. It has to
do with a proposed city health
code amendment which Is in
the works in New York City.
This has to do with sett ing the
levels for rad io field strength
for emitted rad io waves.

If this beauty goes through, It
will effect ively throw most of
the hams in New York off the
air. Oh , hand tra nsc eivers
might escape the Impact, but
most hams would have to have
their antennas a minimum of
200 feet from anybody. In New
York t hat kind of distance is
pretty expensive to buy.

At least t here is some
fig hti ng o f th e proposed
amendment by TV broad­
casters , si nce they would have
to either drastica ll y lower their
transmitted power or else move
their t ransmitters out of town.
Either move would ruin te levi­
sion pictures for much of the
ci ty and be a godsend 10 cable
television f irms.

Until they outlaw Irradi ation
by police radar un its, who ir­
rad iate us with roughly 5,000
times more energy than is per­
mitted to leak from microwave
ovens , they should layoff
amateurs. The problem comes
from a worry about rf pollution.
I love that use o f the word
"pollution," because i t is
rid iculous in this context-yet
is a great emotional phrase for
the uneducated. Who can be in
favor of "poll ut ion?"

The fact is that there have
been no defin it ive tests as yet
which indicate that rad io waves
cause harm. I've been around
'em for over 40 years now ...
but perhaps that would be a
case to support strict contro l of
radio transm issions. Perhaps I
can point to my continual ir­
radiation by signals Irom OX
stations, repeaters, HTs, and
such as a possible reason for
the weird behavior o f my
chi ldren. We al l need some ex­
cuse for that, right?

If New York gets th is one
through, will Los Angeles be far
behind? Will Peterborough
pass such a law and force me
to move my antenna at least
200 feet from myself? There
may be a big sa le of 200-foot
towers soon. Should we Invest
in a tower lirm?

MORE ASSISTANCE
We are looking for a couple

of hams who will , in exchange
for a subscrtpttcn to 73, tor­
ward mai l to us. We have a mai l­
ing list we ren t out in the corn­
puter fie ld , and we need to
know when mail is delivered to
it, how long it takes for the mail
to arrive, and if the use of our
list was authorized . All our
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the most interesting Eastern
Airlines spec ial fares. The
chances are that you may be

DXPEDITIONING HINT
For those of you who would

like to get a little taste of what
it's like 10 be on the other end of
th e pileu ps, take a good look at

\

tec hn ica ll y modern be o n
display?

Just to the lelt of the Collins
equipment is one of the new
ARRL low-cost CW rigs for im­
poverished amateurs. This was
designed as a solution to the
problem of amateurs not bei ng
able to afford t he average new
sideband rig. Whi le it is true
that amateurs in many of the
small countries are not able to
afford a new Yaesu 901, the
whole concept of individual
communications is an anath­
ema to t he leaders of countries
which are unstable, and that In­
cl udes vi rtuall y everyone of the
ae-vote African bloc. These
countries might be talked Into
the use of radio clubs, where
operators could be supervised ,
but there is no way you are go­
ing to get very many individual
amateur stations permilled. It
is Jus t fa r t oo dangerous
because the stations cou ld
th en easi ly be used for subver­
sive com munications. This is
why the chaps at t he ITU are
laughing at the ARRL and their
mini-rigs.

If you find yourself within
driving distance of Geneva,
stop in and say hello to all of
the hams at the ITU ... they are
a great bunch and you'll enjoy
the visi t. Bring you r license and
gel on the air from one of th e
smal les t "cou nt r ies" ...
4UlITU. Be sure to give my very
best to Gerard.

4U11TU
While visiti ng the ITU back in

June to check on th e prospects
for survival of amateu r band
allocations, I paid a visit to the
ham slalion in the ITU building
in Geneva.

Here I am, on the left, with my
very good friend Gerard de
Buren HB9AW, who is the chief
operator at 4U11TU. We're in
front of the ITU bUilding, with
my li ttle rented Flat refl ected In
the door glass.

This Is the new lTU building,
just a short distance from the
older one, where 4U11TU is still
set up. If the African vote bloc
has too much influence at the
WARe meeting next October.
will it destroy the whole ITU
body of ag reements which have
been buil t up over th e last hun­
dred years?

I thought, if I didn't show you
t his pictu re, you wouldn 't
believe my report that one of
the two (only two these days)
stations set up at 4U11TU is an
old Collins system.While I have
nothing in the world against us­
ing one of those lovely old rigs,
still . .. fo r a sta tion that Is sup­
posed to be used as a demon­
stration to delegates from all of
the cou ntries of the world,
shouldn 't something more

assistants have to do is date
the receipt of mail and forward
it immediately to us for our
records.
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Code-Practice Oscillators
- an exhaustive report

"

In earlier designs, a type-3D
tube was usually ern­
ploved. Note that the key
and earphones a re in the
B+ lead.

A simpl if ied vacu um­
t ube code-practice osci lla­
to r was a lso possi b le (one
that did no t need an audio
tran sformer) whic h utilized
the induc tan ce of the ear­
phones themselves, in a
Colpitts circuit. This is
shown in Fig. 2; the ear­
phones and key are still in
the B+ lead.

Since there are many
fo rms of vacuum-t ube
osci llators poss ib le (t he
tickle r feedback and Col­
pitts versions a re in Figs. 1
and 2), it is possib le to fin d
cons idera ble va riat ion in
code-p ractice osci ll a to r
ci rcu itry. However, gener­
a lly, the osci llators all a re
sim ple tick le r feedback,
Colpitts , or Hartley osc illa­
tors which are started at
each application of the
keyed B+ .

The neon-la mp rel axa­
tion osci llator was occa­
sionally used as a code­
pr a c t ice osc ill a t o r, as
shown in Fig. 3.2 This unit
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code-practice osci llator is
an electromechanical buz­
zer and a battery. Such
code-p ract ice sets have
bee n w ide ly used , a nd
some high-frequency buz ­
zers fo r this purpo se have a
remarkably " pure" note .

Vacuum-tube oscil lators
came into use in the 1930s,
and one ve ry common ci r­
cu it fo r a code-pract ice os­
ci llator is shown in Fig. 1.'
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Fig. 3. Code-practice oscilla tor us ing neon-bulb relaxation
oscilla tor.

' "
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by copying off the arr In

terms of receiv ing prac­
tice, but, for group inst ruc­
tion with a teacher or for
individua l keying prac tice.
the code-p ractice osc tlt a­
tor is a necessity . In t his a r­
tic le, I will tak e a look a t
th e var ious form s of code­
prac tice os ci llato rs and
suggest ways of improving
them.

Perhaps t he simp lest
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Hank Olson W6GXN
1751 Croner AYf'.
Menlo Park CA 94015

Fig. 2. Simplified vacuum­
rube code oscillator.

Fig. 1. Vacuum-tube code
osciflator.

Fro m the ea rliest days of
amateu r radio, code­

practice osc illators have
been an integral pa rt of the
process of learnin g M orse
code. To be sure, a great
deal can be accomplished
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Sooner or later almost all And you don't have
ordinary ham antennas are to worry about radials
going to become victims of breaking off, because the
bad weather. 5705 doesn't have any.

But Shakespeare's But it does have seven
brand new line of two vertically polarized and
meter and HF antennas is phased V2 wave elements,
anything but ordinary. stacked in colinear array

We're new to the ham and providing an irnpres-
market, but we've been sive 10 dB gain.
making marine and rnili- And you can get op-
tary antennas for 26 years. tional style 57Cf1 reflector

And those 26 years have that blocks out unwanted
taught us how to make a coverage and gives you an
ham antenna that'll take additional 2 dB gain in the
just about anything Mother opposite direction.
Nature can dish out. And here's another irn-

Look at our 5705 om- portant piece of informa-
nidirectional VHF base tion: the 5705 is pre-tuned
antenna, for example. at our factory to operate

Its radiating elements in all environments. So it'll
are non-ferrous brass and never have to be re-tuned.
copper, the finest practical Our full ham antenna
material available for con- line is featured in our new
ductivity and corrosion catalog: The Complete
resistance. Surrounding the L-..,- ---,__-,-__;--..,-__-,! Works ofShakespeare. And
radiating elements and electrical components is a the catalog is yours. For free.
tough, flexible fiberglass shield. A shield that gives For additional information just write Shake-
the antenna the strength to withstand winds in speare, Electronics and Fiberglass Division, Depart-
excess of 120 miles-per-hour. ment C, Post Office Box 246, Columbia, South

The fiberglass keeps out rain, sleet and snow Carolina 29202.
too. So the antenna's radiation pattern won't Or call National Sales Manager John Hughes,
change, no matter how bad the weather. (803) 779-5800 WA4EAU.
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Fig. 8. Code oscillator using
complementary-pair (PN P
and NPN) transistors. Q1 ­
2N2102; Q2 = 2N301 .

low-p ric e d compo ne nt s .
This a im has ap pare ntly
been in vogue because it
was ass umed that such
osci llators are used only by
beginners . Howeve r, there
are man y cl u bs with
regular code classes con­
du cted b y ex pe r t CW
operators, who no doubt
despair at the sound of the
average code-practice os­
cillator.

Morse code, as it comes
out of t he rece iver, has a
so mewhat different qual ity
to it than that from a code­
p ractice osci ll a to r. The
receiver output is usually a
near sine wave (provid ing
the sta tio n being copied is
" T9" and we have a good
signal-to-noise ratio). The
note sounds as if it simply
" appe ars and disappears"
ra the r than having the
" crashing" qua li ty of so me
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PNP (ge rma n iu m) tran ­
sistor whic h has been used
extens ively by those hams
who swear by t he ARRL
Hand b o ok. .s The ci rc u it
works well , dri ving an
eight-Ohm speaker direct­
ly, but is somewhat se n­
sitive to transistor substitu­
tions.

Since we've used near ly
every other active device
as a c o d e- p rac t ic e
osci llator, I fee l that fo r
comp leteness I sho u ld
show one us ing an in­
tegrated circu it. The cir­
cuit of Fig. 9 uses an inex­
pen sive and wid el v­
available rc. The NE555V,
a s first introduced b y
Signetics. is now second
sourced by nearly all linear
IC manufacturers . This IC
costs about 50 cents and is
keyed, in this circuit, by a
tra nsistor cost ing about 30
cents; so the semiconduc­
tor cost is we ll below a
dollar . The key is no t in the
+Vee line, no r are the
phones; and the code osci l­
lator operates on a e-volt
battery suc h as a 4F lantern
battery. The waveform o ut­
put is essent ia lly a sq uare
one.

Up to this point, I have
c o nc e nt ra t ed on cod e­
practice osc illato rs that
have as the ir pr ime goals
si m plicity and the use of

."

Fig. 6.

Fig. 7. Q l = 2N3643; Q2 = 2N2646; Q3 = MPF102.
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c ha n ne l ju nct io n FET s.·
Th e N-c ha n ne l c irc u it
wo uld be the same. except
with the battery terminals
reversed . The FET code­
p ract ice o sci lla to r is
generall y a bit simpler than
a n eq uivale nt bipolar tran­
sistor c ircuit.

It mu st be made clea r
that in all the osci llators in
Figs. 2, 4, and 5, the circu it
requires the use of mag­
netic phones having an im­
pedance of 2000 O hms or
higher. If low-Imped ance
phones o r piezoelectr ic
(crysta l) phones are used,
the ci rcu its do not have the
req uired inductance to os­
cilla te at the correct fre­
quency (if at all).

The circu it of Fig. 3 used
a neon tube as a negat ive­
re si sta nce eleme nt . In
o rde r to redesign the cir­
cu it for so lid state, one
cou ld simp ly repl ace the
NE2 with a four-l aver diode
ha ving approximate ly a
50-volt breakdown voltage.
Such d iodes are made by
IT T. The ci rcuit would then
be as shown in Fig. 6. Four­
layer diodes are available
in lower voltages, however,
than neon bulbs, so a re lax­
ation osc illator co uld be
built using an even lowe r
vo lta ge, i.e., battery oper­
a ted .

The c irc u it of Fig. 7
shows a uni jun ction tran­
sistor code o scillator, with
a n FET a udio isola tion
source-follower after it to
drive the phones and an
NPN transistor as a keying
device . With this circ uit.
yo u no longer have the
su p p ly cu rrent flowing
th rough the key , and you
fina lly have removed that
sa me dc current from the
phones . (De t hroug h t he
phones tends to eventua lly
demagneti ze the magnets
in them.) The umiunc tion
tra nsistor osci lla to r, like
the fou r-laye r d iode cir­
cu it. produces sawtoot h
waveforms.

Fig. 8 shows a " com­
plementary" c ircu it fo r a
sim ple code osci llator that
uses an NPN (sil icon) and a

" .
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Fig . 5. (o de- p rac tice
o sci ll a to r using early
P-channef FEI.

wa s de signed to be
pl ugged into the oc ta l ac­
cessory jack of a Na tiona l
rece iver, t hereby utilizing
t he re cei ver ' s spea ke r.
au di o am p l ifie rs , a nd
power su pply. The neon­
lam p relaxat ion oscillator
was the only fo rm of tube­
type RC osci lla tor com­
monly used as a code­
practice osci lla to r. Unlike
c o nve n ti o na l osci lla to rs
(which produ ce a more or
less sinuso ida l output), the
neon-bulb relaxation os ci l­
lator produces a sawtooth
waveform .

When the first produc­
t ion (ge rma n iu m) t ra n­
sistors became avai lable a t
prices low enough to in­
terest expe rimenters, they
were im med iate ly pressed
into code-prac tice osc ill a­
tor se rvice. Fig. 4 sho ws a
typi cal early transi sto r
code o scillator using a ger­
manium transistor. ' Note
that this is very si mila r to
Fig. 2, except tha t a n NPN
transistor replaces the tube
and a lower plate (collec­
tor) voltage is used . The
conve nience of only o ne
low-vo ltage batte ry to
o pera te suc h a tra ns istor
code oscillator, and that at
ve ry low current drai n, was
a real boo n to portability.
Th e ci rc u it would be
substant ia lly the sa me us­
ing a more modern si lico n
NPN tra nsistor, suc h as a
2N3641. If a PNP t ransistor
is used, the same c ircuit as
in Fig. 4 can be built, but
the battery polarity would
be reversed .

As HTs became avai l­
able, t hese were al so used
in co de osci llators. Fig. 5
shows a simple code os ci l­
la to r using o ne o f the
e a r l ie s t a va ila b le P-
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which de lays turn-on and
turn-off of t he sine wave
until t hat sine wave has
re a c hed a zero-crossing
po int. The pena lty we must
pay for the transie nt-free,
pure-si ne-wave gated aud io
p ul se is de lay . If t he
sine wave is 1DOO Hz, the
worst case wou ld be slight­
ly less than 1 ms delay at
th e sta rt a nd 1 ms at the
end of a keyi ng pu lse. Such
a 1 ms del ay would be
almost tota lly undetectable
to the ear.

A c ircu it, ad mitted ly
co m p lex , whi ch ac­
co m p lis hes t he ze ro ­
c ross ing gating function is
shown in Fig. 10. A Wien
Bridge oscillator is used to
genera te a pure si ne wave,
and thi s is gated by a
C04016 ana log gate . The
C04016 is a member of the
RCA-CD4000 ser ies of
CMOS logic; it func t ions
very we ll as an a na log gate
a nd is muc h less expensive
th an spec ial ICs made for
t his pu rpose . The same si ne
wave is sq ua re d by a
Schmitt trigge r (LM311) to
more sha rply defi ne the
zero cross ings . The outpu t
square wave of the Schmitt
trigger is di fferent iated and
t he ne ga ti ve re sult an t
spikes removed by a d iode
(03). The positive sp ikes
a re in v er t ed by th e
sa t ura ted amplif ier, Q1,
whic h mak es th em avail­
ab le at CMOS leve l to the
logic ICs. The sequence of
events in the logic is too
tedious to go throug h here;
you can go to reference 6
fo r de ta ils, if you're in­
te rested . The net effect is
to de lay the opening of
gate U3, afte r applicat ion
of a key pulse, un ti l a
ne g a ti ve -goi ng ze ro
cross ing of the sine wave oc­
c u rs. The ga te is the n
held open until t he key
pulse ends, p lus wha tever
t ime it ta kes unt il a nothe r
neg at ive-go in g z er o
cross ing of the sine wave
occu rs. The log ic uses the
negati ve-going spikes from
Q1 as informat io n as to
w hen the sine wave is mak-

,
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l 400'
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when B+ is appli ed . In
sho rt, reall y pure s ine-wave
osci llators a re not su itab le
for be ing keyed o n and off.

O ne so lu t io n to the
problem would be to allow
a hi gh -purity s ine-wave
osc il lato r to run c o n­
tin uously and then gate its
output o n and off. This has
o ne problem : Th e ke y
closu re and opening t imes
do not coinc ide with the
zero-crossing t imes of the
(async hronous) s ine wave.
Suc h async hronous gating
of t he sine wave causes
t rans ients to be ge ne rated
that are very mu ch like the
" key c lic ks" of a n im­
properl y o pera t ing t rans­
mitter, so fa r as the li stener
is conce rned .

It is poss ible to build a
ze ro-c ross ing gate circuit
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ge ne rat ing s inus oidal
wavefo rms; o ne such cir­
cu it is the Wien Br idge,
used in most laboratory
au d io ge ne ra to rs. Th e
pur er th e s ine wa ve ,
however, the longer these
osci llators take to stab il ize
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Fig. 9. Code oscillator using NE555V integrated circu it.
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code-prac t ice oscillators.
In a search for a code­

practice osci ll ato r which
has a more authen tic on­
the-a ir sou nd, th e first re­
qui reme nt is ha ving a sinu­
soida l waveform. There are
a number of circui ts for

Fig. 11. U1 = LM458N; U2
best noise output).
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We want you to enjoy amateur radio's biggest magazine for only $1 per copy, but this is the
last time you'll see 73 available for this price. Heck, 73 has gotten so fat , it costs $1 per
copy just to print and mai l.

We're making this extraordinary offer on th e world's biggest magazine of this kind to prove
to you that 73 will put more fun into your hobby than anything else you can buy for under
$100.

MONEY-BACK GUARANTEE
If, after reading your first issue, or even your 11th, you don 't agree that 73 is wo rth far, far
more than $1 an issue to you ."tlmply cancel and rece ive a full refund on all remaining
issues.

However, we think we 'll have you for life. Because no matter what aspect of amateur radio
you're interested in , or want to get interested in , 73 Magazine covers it more thoroughly
and makes it more fun than any other publication .
Nearly 60 features each month fill you in on the latest techniques and equipment . .. ex­
pand your expertise .. . guide you into new areas that 'll make amateur radio as exciting to
you as th e day you keyed your first transmission.

lAST-CHANCE OfFER
The cover price of 73 will be $2.50 starting with the January issue, so this is the last t ime
you 'll see subscriptions for $1 2, only $1 per copy, Fill out the card attached on this page
today and drop it in th email (we'll pay the postage) and you 'll receive your first, fat issue
in four to s ix weeks.

•

magazine
Peterborough NH 03458
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It's Thomas Communications For Top Quality Equipment and Service

DRAKE
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WILSON
MARK IV
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• Call Toll-Free 1-800-243-7765
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* NEW AND USED EQUIPMENT
"Get on our used equip me nt mailing list"

* TRADES WELCOME
"The best allowances anywhere"

"W e buy good used SSB gear"

* FREE CATALOG
"P rices of all major m an ufacturers"

* SAME DAY U .P.S. SHIPPING
"Just a phone call away"

Connecticut Residents Ca ll:
203·667·0811

95 Kitts Lane
Newington. Conn. 06111
"Near ARRL Headquarters"

* COMPLETE RADIO SERVICE SHOP
• Fast Efficient Service . We Repair All
Brands e All Work Guaranteed e Amateur
Extra I First Class Lrcenses e Send Us Your
Defective Equipment U.P, g . Coflect e Free
Shipping Both Ways If Work Is Done e Most
Re pairs Done & Shipped Within 7 Days

OVER 50 BRANDS
IN STOCK

• KENWOOD · SWAN · KDK • DENTRON •
• MOSLEY • WILSON • YAESU • DRAKE •
• LARSEN . BENCHER . KLM • BEARCAT •
• B & W • DATONG • ICOM • PANASONIC •
• ARRL PUBLICATIONS · ALLIANCE · BIRD ·
• CUSHCRAFT · TRAC • MICROLOG • CDE •
• HAM KEY · MFJ · DAYBURN INSULATORS •
• DSI • SAXTON • TEN TEC • REGENCY •
• HUSTLER . ASTATIC . PIPO • A MCOMM •
• AMECO . CALL BOOK . FINeO • TEMPO •

OPEN MON.•FRI. 10· 6 • THU RS. 10-8 P.M . • SAT. 10·4

* OUR FINE REPUTATION SPEAKS FOR ITSELF * "YOU SHIP IT - WE FIX IT"

Call or write for
your super quote todayI

EASY DIRECTIONS : Rt. 15 South _ 2 blocks past McDonald's (Berlin Turnpike )

,.,. Reader Service- see page 323. 261



Fig. 12. Power supply and aud io amp for zero-crossing code oscillator (use with Fig. 10 or
11). U7 = Motoro la M C1454G, HfP593, HfPC6093G. MC1554G.
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QST, March, 1950, p. 53.
3. Sy lvan ia, Performance
Tes ted Trans is to r Circuits ,
1958, p. 35.
4. F lanagan, R. , " Hin ts and
Kinks, FET Code Practice Oscil ­
lator," QST, July, 1967, p. 49.

5. ARRl , The Radio Amateur's
Handbook., 48th edition, 1971,
p. 12.
6. Olson, H., " Tone-Burst Gate
Minimizes Distortion ," Elec·
tronic Products , March 19,
1973, p. 190.

o lder Ie a ud io amplifi e rs is
used because it is easier to
use in the low gain mode
than some newer o nes ,
wh ich opera te only in the
fixed (high) gain mode. •
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to input backgrou nd Q RM
from an actua l HF receiver,
if you re a l ly w a n te d
rea li sm . No te that each of
the t hree inp uts to the
operat iona l adder has its
own level cont rol, and t he
total combined signal level
may be adjusted, also.

Fig. 12 shows a regu la ted
power supply and aud io
outpu t stage. su itab le fo r
Figs. 10 and 11 . One of t he

ing a negative-go ing zero
cross mg.

If you real ly want to of­
fer code practice with as
close as possible to off-the­
a ir flavor , and yet have it
under the control of you r
code class instructor, one
additional co m plic a t io n
may be added. A white­
no ise generator and o pera­
tional adder can combine
the code signa l and the
no ise to produce any (ad­
justable) s ignal-to-no ise
ratio desired. In Fig. 11 is
shown su ch a no ise
generator and operational
adder. A ba ck -bi a sed
emitter-base jun ction of a
transi st or is used to
generate the noise as it
goes into avalanche. Two
operat ional amplif ie rs
amplif y thi s weak eva­
lanche noise by a factor of
up to 500. The third op amp
is the operatio nal adder,
which has th ree combina­
t io nal inputs: noise. code,
and a thi rd ext ra input. This
t hird input could be used

New Products
from page 253

an offi ce conferenc e table,
perhaps the most practical and
convenient of all th e many
items pressed into service over
the years I have been an
amateur. However, t he con­
ference table is now being
relegated to more prosaic duty
in my office-workroo m. The
reason for the table 's reure­
ment is my new S·F Radio Desk .

The S-F Radio Desk wa s
clearly designed by an amateur
for use by amateurs. It is a tw o­
tiered affair with plenty 01room
for two HF transceivers and an
amplif ier, as wel l as my z-meter
rig, an antenna tuner, and a cou­
ple of other small accessories
-without crowding or over­
loading . The rear of the bottom
tier is angled so that equipment
placed on it is t ilted upward at
the correc t angle to provide
comfo rtable viewing and ease
of operat ion. Below the main
desk surface is a convenient
shelf for ho ld ing small ac­
cessories when not in use ­
logs, Callbooks, and al l the
other items that otherwise te nd
to cl utter up the desktop.

Measuring 39 x 30 x 50 mch-

es. the Radio Desk is available
in either teak or walnut fi nish,
or unf in ished birc h veneer.
Assembly is required. All hard­
ware is supplied , and clear,
eesv-to-tcucw illustrated In­
structions make it si mple to put
together. The only unsupplied
item I needed was a bit o f
Elmer's glue. Assembly wen t
without a hitch and was com­
pleted by the lime I had tm­
ished two cups of coffee. The
fin ished desk is a mighty at·
tra ct ive addition to the shack
and I wouldn't hes itate putting
it in the living room for every­
one to see.

If you could use an operating
desk that will hold your equ ip­
ment , improve your operat ing
eff ic iency, and. at the same
t ime, has suff ic ient eye appeal
to satisfy the wife and rest of
the fam ily, you ought to be con­
sidering the &F Radio Desk.
The desk is pr iced at $139.95 in
teak or walnut fin ish, and
$124.95 in unfinished birch .
Pr ices incl ude shippi ng by
UPS. S·F Amateur Radio Set ­
vices. 4384 Keystone Avenue.
Culver City CA 90230; (2 13)­
837-4870 . Read er Servi ce

number 533.
Morgan W. Godwin W4WFl

Peterborough NH

NEW·TRONICS ENTERS 220·
MHZ AMATEUR BAND WITH

INTRODUCTION OF All·NEW
1V. ·METER 7·DB·GAIN

VERTICAL FIXED·STATION
ANTENNA

The all -new Hust ler 220-MHz
verti cal nxec-statton amateur
antenna, designated the Model
G7·220, wa s recent ly Int ro­
duced by New-Tronfcs coeocre-

New-Tron ics ' new 2NMHz ver­
tical Hustler an tenna, the
Model 07·220.

tion of Brookpark. Ohio. The
G7-220 marks New-Tronfcs' en­
try into the now-popula r 220
MHz band and complements
thei r existing base and mobile
amateur an tenna l ine. The
superior 7-dB gain of the anten­
na, fo r both t ransmi tt ing and
receiving, makes it one of th e
most powerful omnidirect ional
1'/. meter antennas availabl e.
The all-new rugged design of
the Hust ler G7·220 antenna
keeps the signal radiat ion pat­
tern at t he lowest possible
angle to the horizon , for max­
imum eff ic iency and longest
range.

The Model G7·220 has an swr
of 1.5:1 across its enti re 5·MHz
bandwidth, with swr at reso­
nance of 1.2:1 at the antenna .
The radiating elements of th e
Hustler G7-220 are oc-crouno­
ed for l ightning protection , and
the antenna has a 5().Ohm base
impedance.

This new Hust ler 22O-MHz
vertical combi nes the latest
antenna technology and the
best a va ilab l e co r rosion­
resistant materials for extra­
long lile. Only Hustler uses al l
stainless steel hardware in
amateur and professional prod·
ucts. Each component is pre­
cisely built for qu ick and easy
assembly.

Continu«f on~ 272
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6 GOOD REASONS FOR ElUTIN(; "HAL· TRQNIX
FREQUENCY COUNTER BY POPULAR DEMAND

P I l00~ COM/'Ul( KIT . ll) lAST ASSEMBLY , (ll COMf'LETUY lNCl.OSU:llN
MlTAL c....&lNtT. (4) Ie SOOtEYS USlO THROUGHOuT fOR (AST TTl. RU'lACl·
M[Nl (5) [An ON ¥OJ: POCKET eooe. AN) (6) NO (J(f'(NSI'It Gi ll'S TO
RU'lACl (LXAMl'U- 11 YOU lOSE A DlCOOUl. LATCH OR Dlllvt IN A HAL­
TRONIC ccu.rrtR. THl AV[RAG[ COST Of 1t1.l"LACLW.NTOf THf. LOW-.eOST 1'T\.S
IS uss THAN S 100 VtCLI.I:>ING THE PRE·SCALI: CHIp. IN SOMl Of THE NlWUl
COUNTlllS NOW Il.f.JNG MAltK[T£D IT MY COMI"fTlTlON, THEY ARE USING THI:
EXOTIC SINGU CHIP AND WOlID COST YOU CLOY TO 5 30 .00 TO REl't.ACl),
THIS 15 SOMUHING YOU SHOULD CCiP'lSI DlR.

- we <Ire conllnuing 10 o ffer w ilh
any purcha se o f S99 or more from ad or fiver. a
fa irchild Clock Module FCS·8 100A (suggest ed
re lail p rice of S20 ).

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COM ES WITH 2 SIDED. PLATED THRU AN D
SOt..DER FLOWED e-tc PC BOAR D. 7·56Ts. 2·70W2. AN D ALL ELECTRONIC
COMPONENTS. BO...RD ME"'SURES 3'10 • S'lo INCHES. H"'S 12 UNES OUT.
ONLY $J'.• 5

Slll·DIGIT ...LAIAII aou l IT tor home. cam per. RV. orh~y UIIII. Opera les
on 12-YOIt AC or DC, and nas ill own 6O-Hzl;ma base on the boa.d. Complele
w;lh SII eleelfonic compone<l l S and Iwo-p ieee. p'&-drilled PC boa.ds. Bot.d
Size 4". 3". COmplel ll w ill'l speakflr s nd . w;lcI'l8l, II 0pe1S1 ed on DC. lnere is
nol hing mole 10 buy. '
'lleTD ...' ., • •• • . . . "" .", • • • . • • •• , ..••••••.. • • • • • •. • • • • • • •.. • •• •• $ 16 .9 5
Twel _e·yolt AC line co.d 10' those wno wish 10oplI.a'lI 'he clock f ' Om 11o-yoll
AC. S2.5O
' Fits clock cs se adyert lsed be low.

- .....
~

-- ;.a -
.-..... .-..

HAL·T"X

I Y5 9Y5
-,.,.•_. '--

CO Mr LITI KITS: CONSISTI NG OF EVERY ESSENTIAL PART NEEDED TO
MAKE YOUR COU NTER COMPLETE. HAL-600A l ·DIGIT COU NTER WITH FRE·
OU ENCY RAN GE OF ZERO TO 600 M HZ. FE ATURES TWO INPUTS ONE FOR
LOW FREQUENCY AND ONE FOR HIGH FREQUEN CY; AUTOMATIC ZERO
SUPPHESStON TIME BASE IS 1.0 SEC OR.I SEC GATE W ITH OPTIONAL to
SEC GATE AVA ILABLE. ACCURACY :0 .OO "~, UTllI2ES 1o-M Hz CRYSTAL 5

""COM PLETE KIT ~ ' I 29
HAL·300A l·DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 300
MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AN D ONE FOR
HIGH FREQUENCY; AUTOMATlCZE RO SUPPRESSION TI ME BA SE IS 1.0 SEC
OR .t SEC GATE WITH OPTIONAL 10 SEC GATE AVA ILA BLE. ACCURACY
:0001'\10 . UTILIZES l a-MHz CR YSTAL 5 PPM

COMPLETE KIT. • • . . . . • • • . . . . . . . . . . . . . . ,J.l-I< Sl O1
HAL·50A 8-DIGIT COU NTER WITH FREOUENCY RANGE OF ZERO TO 50
MH ZOR BETTER. AUTOMATIC DECI M AL POINT, ZERO SUPPRESSION UPON
DEM AND. FEATURES TWO INPUTS. ONE FOR LOW FREQUEN CY INPUT. AN D
ONE ON PANEL FOR USE WITH ANY INTERNAllY MOUN TED HAlTRON IX
PRE·SCALER FOR WH ICH PROVISION S HAVE ALREADY BEEN MADE, 10
SEC AND .1 SEC TIM E GATES ACCURACY :o .00 1 ·~. UTILI ZES lo-MHz
CRVSTAL 5 PPM
COM PLETE KIr: ~ SI 09
ATTINTION IADIO CLUI S For club or group prolectS . request FREE in fo r ·
ma' Ion about ou. DISCOUNTS on any 011 he HAl ·T AONIX kit s. o.scounlS range
Irom 10-25 '\10 . dependlflg upon the quantIty needed
We a'e eXpeI"Ienced In supply iflg kit s in volume ouanlmes '0 schools.
labo' ator les. c lubs. an<! common-,nt..."t g.O<Jps, NODody beats HAL·TRONIX
qualily an<! pllCe, Just Iry uS sn<! see lor you'sell.

look at these Summer Specials

ANALOG-DIGILAB
KIT 5139.50

DESIGNED BY HAL·TRONIX
AND MIKE GOLDEN OF
R.E.T.S. ELECTRONICS
SCHOOL OF DETROIT. FOR
RUGGED CLASSROOM USE.

FROM HAL-TRONIX
F1R5T TIME OFFER

FOR TH E RADIO AMAT EUR, STUDENT, EXPERIMENTER OR DESIGNER
SPECIFICATIONS: OUTPUT VOLTAGES: +5V, + 12V, -12V; USABLE CUR­
RENT: 150m.\; 'Mo Regull uon " 5OOmA: 0.2%; $hO(l<:lr<:ult limUM ,t 1.0amp;
Thermal -'Gad ptollClld. PoweI A!Qu lremenll: 1t7V AC, 8OHZ,.-o win• .
Function a..-ator. FrllQuency range: 1HZ to 100HZ In 5 band• . Ampl ltude-.do
lustabl. from 0 10 10 VPP, DC Oll..t adjultable from 0 10 " 1OV. W....lonns;
Sine, squar., Inaflgular and TTL Clock. TTL Clock 0 10 + 5V 1....1, 200 nl n..
.nd 1.11 lima. Frequancy " ' ermined by Funel lon Oan"...lor, Output impad­
snee 1.2K ohm.
Most o f en. It·s easy'o ccnenuc t snd lervlce. PC boards .,e p'edrllied, pilled
Ihru and loldll. I lowlld. OYII. 1000 un!IS sold 10 I(:hoole.

SPECIAL OFFER-While they I.st
FND·70 Common cathode readou ts direct replacement lor
the FND·359 same em-cut .

10 units (.4OC)- 101 4.00
100 units (.35C)- 1001 35.00
500 units (.3OC)- 5001150.00

1000 units (.25¢)-1000/250.00

DELUXE 12·8UTTON TOUCHTONE ENCODER KIT u l,hz,no the new ICM 1206
ch,p , Pl'oyicles botn VISU AL AN D AUDIO ,n<!ocallons ' Comes w,' h ilS own IWO­
tone anodized sluminum Ubi_I. Measu.e. onl, 2 3'4 • 33'4". COmplete w'th
TOUCh-Tone psd. board. Clystsl. Ch'P and I II necessary componenlS 10 I ,n,sh
the kil .
PRICED AT. . • • • • .... .. . • • • • • . ..... • • • • • • • . .... . . • • . • ..... . . . • • . . . .. . S29.'5
For teose who "" sh to mpunl 'he encode< ,n a hand·neld unIt . lhe PC boa'd
m"aSureS only 91 16" x 1 31~" . This par l,al k,t wilh PC board. c.y. la!. chIp and
corn pc nen ts.
PRICED AT. . • • • • ....... • • • • ....... . • • • . ....... . . . • ..... . . . . . . . . . . . .. 514.95

rRI·SCALlI I(ITS

HAL 300 rRI. •• ••. •.••. •.• •. • •. • •.•• • ••. •.. •.• •. •. • •. S 19 .9 5
1P<e-d" lIed Gl0 boa.d snd all compon.ents)

HAL 300 Alr IE• • • . • . • • • • . • • . • • . • • •• • • • . . • . . • . • . • • . • • 514.95
(Same as abo... wilh p'eampl

HAL 600 rIE, • . .•••• , •• .•• .• .•• .•• .•• .•• .• . .• .••.• . .• S34 .9 5
(P<e--drolled GIO boa 'd .nd all componen l s)

HAL 600 "'r RI . . •. . .. . . . • .. .. • . . • .. •. . • . . •. . • . • . ,. ". S39 .9 S
ISame as above bul witn preamp)

HAL-TRONIX
P. O. BOX 1101

SOUTHGATE. MICH. 48195
PHONE (3 13) 285-t782

FROM
HAL·TRONIX

-:~'1l.
r:,~;_
§~

" HAL~ MAIOlO C. NOWlAND
WIlXH

INTlISllIV... lUA1lOH kl'
BUILD YOUR OW N D,V M. 0' 0 101I. 101I . LOW COST DIGITAL PANEL M ETER
DESIGN_KIT INCLUDES CO MPLETE ASSEMBLY INSTRUCTIONS ALONG
WITH A PREDRILl.ED P.C. BOARD. 4 LED READOUTS AN D THE INTERSIL
7107 CHIP, ALONG WITH ALL REQUIRED ELECTRON IC PARTS TO COM,
PLETE KIT. ALL YOO NEED IS THE SUPPLY VOLTAGE. FEATURES FULL
SCALE READING OF 200 MV OR 2.OOV. HAS A CLOCK ON BOARD. W ITH
wro ZERO AND OVER RANGE FEATURES. $ 19.95

At: t:uuua rsm THIS ACCUKEYER IS A REVISED VERSION OF TH E VERY
POPULAR W64WF ACCUKEYER ORIGINALLY DESCRIBED BY JAM ES GAR·
RETT. IN OST MAGAZINE AND TH E 1975 RADIO AMATEURS HANDBOOK.
S16.95

ACCUJ:lYlI_ M(MOIY OrTl0 N kIT THIS ACCUKEYER MEMORY KIT PRD­
VIDES A SIM PLE. LOW COST M ETHOD OF ADDING M EMORY CAPABIU TY
TO THE W64VVF ACCUKEYER. WH ILE DESIGNED FOR DIRECT ATTACH·
MENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH UTTLE DIFFICULTY. $ 16 .9S

6-DIGIT CLOCK • t 2/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC G10 PRE·DRILLED PC BOARDS, 1
CLOCK CHIP, 6 FND 359 READOUTS. 13 TRANSISTORS. 3 CAPS. 9
RESISTORS . 5 DIODES. 3 PU SH-BUTTON SWITCHES , POW ER
TRANSFORMER AND INSTRUCTIONS.
DON 'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTH ING EXTRA.
...1Ct. A" ••••• • •••••••••••••••••••••••• . .•• • " ••.. .••.•••••••• .• $ 11.95

aoo: t:A 51 AYs ilable snd w ill hi sny one of the abo... clocks. Regu lar
Pnce .•. $6.50 ... Oool, U .SO _"-aIM"'" d oc k

6O-HZ nAilI 'AW. CRYSTAL TIM E BASE KIT. WILL ENABLE MOST ALL
DIGITAL CLOCKS TO OPERATE FROM 12 VOC. LOW PROF ilE UNIT. EASY
3WIRE HOOKUP. ACC 2PPM. ADJUSTABLE.
COST ONLY S5.95 EACH OR 2 FOR S10.00-0R ONLY $4 ,50 WITH CLOCK
PURCHASE,

lo.AIIHa UYSTALS HI.QUAUTY CRYSTALS, DESIGNED FOR FREQUEN CY
CONTROL AN D ELECTRONIC TIME PIECES; AGING FACTOR SPPM. MEETS
ce EXCEEDS MIL-C-3098 SPECS MADE ESPECIALLY FOR HAL·TRON IX BY
SENTRY. PRICE $4 95 OR 2 FOR S9,00

~specian

$ft IPPl HG IN FORM ATION
ORDERS OVER ' 15,00 WILL BE SHIPPED POSTP... ID EXCEPT ON IT EMS
WHERE ADOITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
'15,00 PLEASE INCLUDE ADDITIONAL sr.oo FOR HANDLING AND MAILING
CHARGES. SEND SASE FOR FREE FLYER.
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$49.50

Special Prices On
These Items Now:

We Sell & Service
These Lines:

=c~ll Noll' for HAM
.. prices -

KLM 144-148-14
KLM 144-148-50
RG8X COAX
Dentron Big Dummy
Dentron Jr. Monitor
YAESU 7T1 01 EE
ICOM 245SS B
SAY Elect. Power

Supp l ies
KLM 2-25B
10' & 15· Roof Top

Tripods

A meco
SAY Power Supplies
B&W Switches
Shore
Integrated Electronics
LARSEN
AD I Au to Dia lers
PanaVise
Amphenol
Aluma Towers
And Many M ore

ICOM
KLM
Dentron
SWAN
KDK2015R
TenTec
Wi lson
Telex
H ust ler
Mos ley
Cushcaf!

ICO M 211
KDK 2015R
Ten Tec 570
Ten Tec 574
Dentrol All Band
Doublett
SWAN TB4HA
SWAN TB3 HA
Dent ron MT2000A
Dentron MT3000A

ICOM l C215
KLM 144-148-16

We accept
MC & Visa & Interbank Cards

- will ship UPS C.O.D.
422 ARMOUR CI RClE N E

ATLANTA GA 30324
~ (404) 87fr0631

Come by o. ca ll
Wil liam/WA4SVY

theW6TOG *
RECEIVER MODIFICATION KITS
INCREASE SB..ECTIVITY • IMPROVE SENSITIVITY

LOWER INTERNAL NOISE
IMPROVE NOISE BLANKER OPERA-TION

COMBAT BLOCKING FROM LOCAL SIGNALS
TS-520 KIT " . . . . . . $27,50 rr.101 SERIES KIT .. , $32.50
TS-520S KIT .. . . . . 3250 FR· to! SERIES KIT . . . 34.50
T~ & 8205 KIT 34.50 IT-301 SERIES KIT . .. 3450
R·599 NO KIT . . _... 27.50 FT-901 SERIES KIT ... 3450

EXPUCIT INSTRlJCTlONS MAKE MODIf1CATION A CINCH

*IT'S MAGIC. ..
IT'S "MAGICOM"

PROCESSOR MODIFICATION KIT
IMPROVES AUDIO PUNCH

IMPROVES PROCESSED SPEECH QUAUIY

Converts TS-820 / 8205 speech processorfrom RF
compressor to RF clipper $27.50

RF speech processor fer TS-520 / 5205 $42.50
The "MAGICO M" RF processor module provides up to

6dB increase in output with smooth, d ean,
non-disto rted aud io and more penetration for those

pile-ups.
ENDORSED BY W6TOG AND BIG GUN DXm WORLD WIDE

*theW6TOG *
INTERNAL ELECTRONIC KEVER

FOR ALL AMATEUR TRANSMITTERS OR
TRANSCEIVERS USING GRID BLOCK KEYING

• No holes mounting with T5 -82O Series
• Mounting options for TS-520. TS-52OS, IT-IOI

Series. 1R4 Series. T4XSeries. T-599 Series and
32S Series.

• C-MOS DESIGN - Dot and dash memory - full
iambic or manual operation.

• S imple installation *
THE S-F REJEKTOR

FILTER
AN INTEGRATED CIRCUIT
ACTIVE BANDPASS FILTER

FOR PROCESSED RECEIVER AUDIO
• Separate active filter elenwnts

fOf cvJ and SSB audio output stage
• 8 ohm Input and o utput impedance

• Headp ho ne jack for conve nience
• O N CW: from 500 hz to 100 be. va ria ble

• ON SSB: 2 Khz fixe d bandwidth
• Rejects unwanted signal better than 60 dB

• Designed lor today's transceivers
or yesterday's okler equipment $4 9 .50

-wsu KNOWN DX0 IM1H 0VER:m COUNTRIES CONFIRMED

264 ".., R....d ..' SeN' CI!' - SH pege 323.



F/eshe' products . . . the critics choice'

EJ FLIIHllfeoIP.~

• •

TTL compatible inpUtS and
outputs lor aux ill iary
eqUIpment

. Stable audio Irequency shift
OSCill ator produces phase
coherent sine wave tones

High level output fo' scope
luning

TU·170 TU·170
Kil 149.95 Wired

AUtostal wit h thresho ld
control and solid state relay

lighted luning meter lor
easy t uning

Current regulated loop keye,
& power sUPDly

WITH THE
N'EW
TU-170
TERMINAL UNIT --=~

Connect to your receiver speaker, transmitter
microphone jack , and teletype machine and you're on
the air. State 01 the art design features make the
TU-170 Ideal for HF and VHF autostat operation.

Proved 170 Hz shilt act ive
l i lt er demod ulator

the microcomputer-controlled
oppointment clock

NEW
First Time Offer

-NOTAKIT­
Regular Price $79.95
Introductory Offer by

HAL-TRONIX
only $69.95

------FEATURES:------
P.O. Box 976, Topeka, Kansas 66601 (913) 234-0198

TimeTrac sold and distributed by HAL·T RONJX. Deale......elcome.

NORTHERN RAOIO COMPANY
COMMUNICATION PRODUCTS

14975 NOI'lTHEAST 40TH .REDMOND, WASHI NGTON 900 5<. LISA
1206) 883-7700 TELEX·32 -1160,CABl.E 4DDRE SS- NORlECTAAD

NSSS
HAND-HELD
HF/SSB

The smallest complete
personal H,F. SSB
communication system
available.

o 10 Watts PEP
02-9 MHZ
o USB/LSB
o Rechargeable batteries
o Accessories

The N888 permits long
range communications in
difficult and adverse
locations, thereby offering
important communication
advantages over AM and
FM.

"" H24HAL-TRONIX
P.O. Dox 1101

Southgate. MI46195

<»'DE Il.~ OVEIl. SI HID WILL DE ~HI PP ED POSTPAID EX CEPT
ON ITE MS'tIHEIl.E ADDITIOIfAL CH AIl.GES .likE Il.EQlJESTED.
ON OIl.DEIl.SLESS THAN $1~ .00 PLEASE INCLUDE ADDITION·
.ilL '1,00 Fall HANDLING AND MAILING CHAIl.GES.

EFFICI!,NT. REMARKABLE.

• Sleek modern styling to complement any
home or office decor.

• Tells the time.
• Tells the date and year.
• up-ttmer to 60 minutes, 5 9 seconds with

pause.
• Alarm to ring at the same time everyday.
• Daily appointment sets appointments for the

next 23 hours, 59 minutes.
• Future appointments up to one year.
• Dimmer switch for display.
• Memory will hold up to 30 appointments.
• Lithium power ce ll to retain memory during

power outage.
• Appointments entered out of chronological

order will be stored in chronological order.
• Colon flashes once each second .
.A.M.lP.M. indi cator.
• Plugs into any wall outlet.
• Easy to reed vacuum fluorescent display .
• Extremely aCFHrate quartz crystal clock.

Send t5¢ stomp or S.A.S.E. for Informot lon ond flyer on other
HAL·TR.ONIX products. To order by phonel t -313-265·1762 .

SHIPPING

INFOR.MATION,

V" Reader Service-see page 323, 265
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209 Mystic Avenue
Medford MA 02155
(617) 395-8280

Toll free:
[800] 225-442E

OPEN OAILY 9-9
SATUROAY 9-6

Radio Electronics ..... ra

signed for use with 52- to 75·ohm
n on-reecrtve l o ad s , a nd are power
r a t e d at 1 0 00 watts AM, 2 0 0 0
watts SSB Co nnectors ar e UHF
type. Insenion loss is n eg lig ib le ,
and VSWR is less than 1 .2 : 1 up to
150 M Hz. Crossta lk (measured at
3 0 MHz) is 4 5 dB between adja­
c ent outlets and -60 dB between

.e lt e r n a t e outlets.

ne", oomn'e'tial dut~ 30 amp 12 vile
,egulaled po",e, ,uppl~ wltas~.

w/fold-back Cm " " t Iin'iting ""d
, ,. e ,vo lt a ~e p,,,,ection 249.95

Zip _

PS3012 W/1

'" l,..,

.....:wiI, ensineerins

- ..

COAXIAL SWI TCHES AND
ACCESSORIES fo r antenna selec­
tion and RF switching. These
high·qu ality switches have s et the
standard for the ind u str y for
years. Ceramic switches with sil­
ver alloy contacts and silver·
plated conductors give unmatched
performance and reliability fr o m
audio frequencies to 150 M Hz.
B&W coaxial switches are de-

--

--::---------

POWER SUPPLI ES

BARKER &
WILLIAMSON. INC.

Order: _

Address _

City State _

Name Call _

__ o Check e nclosed rr Visa d Master Charge d Ame rica n Exp ress __

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
Credi t card # _
Signature Card exp ira t ion date _

PLEASE - No Cash Or C.O.D.s!
-------::-:

Tufts Radio Electronics. (6171 395·8 28 0
rci

------

15 amp -12 volt regu illed po we r , up·
ply w/ca,e, wlfold·back cu rrent limit· \
tn~ and overvoltall" protecl;on. . . 9 4,'H ":_
same a. abuve -wired '" te' led... 124.95 _
25 Imp- 12 volt rellulaled power~up·

ply w lc",-," , w frnl d- hack current lim it·
;nll and ovp, w ith me ter 154.9 5
,ame U abuYe ~wired '" le't"d 17 9.9 5
add' o " r v"lta~e pr"l<ctio" 10 y<lU'
power ,upplit·~. 15 vile ma~ 12.95
12 Voll - powe, supplY ,ellu la tor cord
wi lh fold · hack curr~nt limiting. 10 . '1 5

PS15l' Wrr.
PSH M Kil.

PS I5l' Kit .

PS 25M WIT .
O.V.P.

PS3A Kit

The most convenient way to order ! Just ca ll our Credit Card Order Department 9AM·9PM at (617)
395·8280. Your order will be processed immediately-you 'll be rece iving it even more quickl y than
if you'd sent it by mail. Any way yo u look at it , our same-day service plus our specia l teleph on e
cred it card service equal th e fastest way to shop by mai l! (Sorry-we can 't accept collect calls.)
Helpful hin t: To make yo ur orde r as c lear as possible, f ill in al l information on thi s order form, th en
read it when you ca ll.

POWER AMPLIFI ER S
PA250 l H Kit • 2 mil power amp _k it Iwin-25w Blu< lin~ 10- p"w<r a m p . " ired & l<,,~d. <mi"i"n -

nut with ~ulid Slale 'wi tChing,

11~
I ",",' l~l·SSB I I\M

ca~e. conne~lu.. · . ... . . . . . . 64.95 Po",", P"w",
PA4010H Kil 2 mlr p owe r amp -lOw in -40w Mod<1 BAND Inpul Output

oUI -re lay switchin~ • . 64.95
" . __. CI

PASOf25 Kit. 6 m lr powe r amp, Iw in. 25w ouc.

ClIP'
lilt' 10 /7 0 14 4 MH , lOW 70W 14<1.<15

Ie.. case. oonn« l",s & swilching 54.95 BLl' 2/70 14 4 MHz zw ;OW 16'1-'1S
PA144/ 15 Kit. 2 m1r pnw", .mp-Iwin -15w Blt'101 150 144M Hz 'OW 150W 2~'1.'J~

out-Ie.. c a~e. cnnneclo...nd ere 30/150 144 Mlh ;OW 150W 239.95

:;;:,t~~~n~Ai 44'/ i 5' k·i l bui i~"; :
44.95 IILD 2160 220 MHz 'W bOW 164.'15

PAt44125 Kit . 54.95 In D tOl60 220 MHz 'OW .OW t59.9 5
PA2201 15 Kil . simi lar to PA 144 /l 5 for 220 MH, 44.95 DLDl01120 22 0 Mill l OW 120W 25'1,95
PA432jlO Kit . pnwer .mp-,imilar to PAI4 4 / 15 BLE 10140 420 MH, 'OW 40W 17'1.'1S

exce{'l lOw . nd 432 MH ' ... 54.95 flL E 2140 420 MHz ,W 40W t 79,95
PA 140/10 WfT l Ow tn-140w out -2 mt, amp 219.95 E lE 30180 420 Mllz 'OW ~OW 25'1.'15
PA I40f30 Wrr 30w in -14Ow oUI-2 mtr amp 189.95 BLE 10180 420 MHz lOW 80W 289.95

fo' .n' ...... ",o<""" .nd RF <w, 'co'"'j
COAXIAL SWITCHES AND ACCESSORIES

_.. PRICE O~,pu" R.mo,"

m 18 .9 5 e PRO T "' ~ ' .... ,"0 G.,>u"" , II e>ce", ... ,••;l~
ou 'pu' ".<Cu, 'n. e P R01 A~ , ..." c" G,oun<l ' AUe 'c",,' .. ..." ..,

18 .9 5 OY 'p~t <"<u " S•• , 0 ' ....1<0 PO' ,lIOn </, oun<l,

./Iou '",, "

.~. 14.0 0 s
550A·2 12 .5 0 a ,
551 ... , S""",., 2 po le . 2 <>O'," on , ...,t<" """1O

17.50 ..... " co ony RF " • • ",. ,n Ot "'" ' 0' , . ,, '"
ton ne.CI ,on ,n ,.".. ,,' I,ne """' , u,ol " .....1

." .9' - B" ,,:tet on ly. t Ot ..,,, nx>un,,"9 Of ' ..... ,.,
<OM'''''' , .. ,"<he<

sse 1 7 .9 5 e
ssoa • G,o o"'" .11 ' ''' P' ...",,,<'<1 ou, ,,,, , co'w, l,

'"
,

", 18 .50 • G,ou"'" _" e'o",, ' "" ~l'" ou ' pu' C"Cy ,'.

VISA

Prices FOB Medford MA.
MA residents add 5% sales
tax.

Minimum $3.00 for
shipping & handling
on ALL ORDERS.
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as 00

25.00

$199.50
$2~9.SO

189.95
164.95
209.95
169.9 5
154.95
219.95

HqhM' Q""01y, """"ocan-_ Dranc:l
,r--..~ ..~ proIo<CI"" 101 \/SWR.
.heIr ' 0"" """",,ad. r...rn PO"""
ttognty ."eel.... _ -.rig~. ""'ll
II. r _ ~ 8Ikl< inodozecl
_ _ lUl,I .....-.

!W.. ..-.. lvIi .......1l'I fins on
DoIl'I _5'

PA4·10BC
PA 15-60BC
PA45-120BC
PA 4-40C
PA t5-35Cl
PA 15-110Cl

Ready to go!

• Neg l, g ,Qj e osertoo joss on receive.

• Amencan mace by KLM ,

Send lor Catalog !

T h is e lec tric all y sma ll 80175. 4 0
& 20 meter antenna oper a tes at
a n y length from 2 4 to 7 0 ft . • no
e><tra bal"n or tran.match needed
• p o rt a b ,e _ erec ts & sto, ... in
min" tes • •mall enough to lit in
att ic o. aPt. • t " .. legal power .
low SWR ever c omp le te 80/7 5 ,
40 & 20 ...... tee bands • mu ch
10"'" almospher ic noise pic k· u p
than a vert ical 8< needl n o radialS
• kit inc l. a p r. of specially ·made
4 " dia. b y 4 " long coils . ccn ­
ta ining 335 ft. of radiat ing con­
dUCt Or. bal"n, 50 ft. RG58/U
coa><. PL259 connector, nylon
.op.. & man"al.

-

......·.00

220 MH, dupk .........." d and .
t"rt~d 10 fr"'l,,~nq .. . . . . .
.od mOilnt d"plu"• . . . .. . .
douhl" """I~d dupl" u r cal>l'"
WI th PL2S9 conrt"c ' ''U (pr.)
lam"., aboote """h typ" N
cOrt rtecl oU (p • .) . . . . . .

S 69.95
189.95
109.95
119.95
259.95
219.95

•
,

-..

'WII, ensineerins

Ul'lA220

DPlA.Jl
usc.u

OSC-N .•

_________________...... _~D ....~~ .. ..

AUTOPATCH

A"top~tch b ,c,l lty th~t req ui,eS onl y a '.pe~le'

~nd a te le p hon. hn • . Feal ... ,es Incl"d. s.ngle·d ig,t ~ cc.ss/

drscceoect. direct dl~lInlil tro m mob,Ie o. h a nd-held ,ad IOS.
~dJ "," t a ble a mpltf ,e,s fo r Ira nsmltte, and te le p hone aud,o . ~nd
ton e ·b"rst tran s pond e r lo r aCknowled.lle ment o f patc h d is·
conn ec t .
RAP·2oo P . C. Ca. d
RAP.200R Ra ck Mount

,'j

SOLAREX

SOLAR CELLS &
SOLAR PANELS

in stock

c ..,.., ,, _ ,~ ~ '"...". _.,
.~\~WJjoW:Vt_.. ".._~_.

'- " - ,

~ro
~'"''''.'' ' ~ .... ...... ...

KlM RF Pow.,. Ampliri"n

• A s ,m ple, add·on"mmedoatefy Martual. remole'p05ltlOrl 5W.IChlt19
RF ampllher. IS opllOOal.

s Me'ely coax-ccoeect amphher • Models tor 6 .2.1\:' meters . JOC M
between antenna and transceiver. amateur bands plus MARS coverage

o No lUni ng ' Effi c ie nt stnp-line • Two types: C lass C 'or FM /C W,
broad band deSign , Line ar fo r SSB / AMi FM/CW

• Auto ma tic
'

Inle rn a l RF·sensor·
cor n-cued relay connects amph her
whenever lransmllle. IS SWitChe d on.

New Model List Pnce

PA 2·25B
PA 4--10BL
PA 15-40BL
PA 15-BOBL
PA 15- 160BL
PA45-140BL

slinky
SU NKY! $43_95 Kit A LO To.1.on t.nna
in 0 LlTTLE '''''C. "I ..... Slin ky®diPOle '
.... i'h holical loading 'odia,., a good
, 1\11'101.. , / 10 ......... . 1'111 .1'1 lOng'

~..,­
... ' ",oe' .
,,~, .
.. ,

REPEATERS

"0<: 1.' '­"_ .. ',P'"••__•.Sol,.'" ".....' ..
I\:lCOEL 102

..0<:5 ......__'.--,,-..... _ 0 .

0..._ ""_

MODEL104A

!1~· 1
, I

_.-
"..- ",' .-.... ..~.,.. -. ,-­.-'-..-,,-'0' "'""-0_,_

•

499.9S
199.9S

519.9S
199.9S
199.9S
1149.9t
S7 S.9S

•...-_ .
•.=:.~-- ..

...,..,
""__ '.. ,.oe,-,...- ..~.-- .~....,! •.,,_......... ...0><
c~.•",eo-- '. o~.
c~._ ,_ .. ....
\'.::.:.:~.~ ::.: ;
c_ " ,M,•• "." " ""__ ,, _

..0<: 1.1. "''''''"_.. .....'." "'" _.
MDDEL12V4

-­,-.._--­,,---,c_'_c.._._.
e- , .M, .' ,..,.•

---_... ,.. _ ..... U _
DC __.__ ....KI_..............,UI._...- .._---c e--~.._ ,,, _-_ ..- '"' --_ - ...-'-- ,_..-~ ...- ..-_e-_ .__
e- ....., . . ..., ., . ...__ >_

_..._.......­
DO; .1II__'-_ ...._--_. -_..._.---_.... --__ __..... ... _c. .. _ •

._ .Il _

"""' ... "'-- ,_.-_..-.......-0._. v..__ <;...__ .

t.... _"" t_lIC 'M- .._-"-- _- '-"---------------,_..._---_..-t • ..__--

N--fl109R

. Cera m ic Rotary Swi tch 12-posi ·
rton

• Ca pac ito r so.dn9 1000 vol "
• Tapped toroid induc to r
• An tenna inpu rs:

a . Coa>< " n b al anced 502 3 9
b. Random w ire
c . Balanced feed l ine 75-660
00m

. 5 '4" w. >< 2~" h . >< 6" d.
• All metal b lack wrinkle finish

cabin et
. We igh t : 2 )1, po"nd.

• Price: $79 .95

""""""'_ .. ...-_ .__ ~ n. ..." "" 10 11 .....
":1.'__,< __ 1__ • ....., CIl._ - .- _ -.-o.--e-._" , , ....
_ _ , , II ....- -, ..- .,.-'-- .......-"....- ..-_e-_ .__..
e- ..-""." ...." ... <00 __ . _

•

...
"­." ......-._-

-- .--,,=<,-.- -

T ufts Radio El e ctronics. (617) 395 -8280
TC·2

1\1ODEL1D3R

r..P""'" - 0 mel" • .
,ep"0''' -o m"t"•. w .."d" ' U l"d
'''p''alu _ 2 m" - I Sol< -co m pl" , ,,
(J., .. c ' n ( 511) . • • • .. . . . . . a99 ,9S
'''p''at ... - 220 Mit I _ I S""-com pl" ,,,
('"'.... c . ~. ' a" ) . . . . 4'j9.'jS
'~p<"at". -I O ...atl -.J2 MH I
( "'tnal.) .
'~p".t... - IS ""an - 2 m t• . . .
'''p''a'..' - I S ...·at! _ 220 MH•.
' ''p<"at''. - J 0 "'all _ 4 J 2 MHI .
It m tr d ,_ ,p.,,,d d"pl"."r .
2 m tT .ItOO KtI"pac"d dupl" r.
"'; ,,,d and ' " n..d ' 0 f."""..n c1 J 7".'j~

.....,..-- .._..­- -_ s , 0..._ -

'- ­". ....,.­._-.­'-..-..-'."

.~;
. '!J-.

• • - _.
Q =' I' -::' ------ •••
• I' f _.---' - e e :• -::.

• -~....

III'T4J2 KI( .

RI'T SO KI1 .
RI'T SO . . .
RI'T I ol4 Ki ,

RI'1l20 " II .

111'1 144 Yo' (l
R1'1l20Yo' (l
KI'T4 J2 Yo' IT
IWl ASO...
IWl Al 44 ..

! HOMSQN.CSF MOOEl NET PRICE

~~
"V, St9.95 '''R s.t9.95

'" S2~.95 "".. S19.95

'" S' U , ""RM S99.95

ELECT RO N ICS
'030 "''' "'OR S" 9.95

1I0DEL108RM
0 •

~.c " ...... ~_.....
, I ~._"-" • -_........... - --..... ....K . ..c.•. _ _ • • ,.

... c • "'''''' .." "" ,.' ..50" • • , ... ""..,_
. '.,0< ...

MODEL 107

-------;=::_._.­_._.--_ , .". ' '', 01 """-_ . ....
. u.<> ,. ....., ""'''H ,.,...
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- M o d e l TA-33 Jr.• 3 elemenn,
10.1 dB forward gain (over Iso­
u "", lc source) _ $ 191.00
- Mo d e l MPK-3. 1500 Watts AMI
CW and 2000 W.tn P.E. P. SSB
$52.25
_ Model T A-36. 6 elemenn
$392.15
- AK·60 m ..t p late a d llP t .
$14.50
_ Madill CL.33. 3 el ements
$304.15
- Model CL-36. 6 elemBnts
$392.15
_ M o del CL-203, 3 eleme nts
$29 0.00
- M o d e l TA·40 K R - 4 0 m e ter
conv....s ion ki t - $ 1 19. 5 0
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MULTI ·BAND II Y·Q TRAP DOU8U:TS
lI y -Q Traps

• Install H orizo nhlly or n Inv.. . t ..d V
• Su~r-S lrt' n ltlh A lu m in um C lad Wi..
• W..ath .. r pr" " f C..nIU a n d En d Insul . to u

Ins t a U.. d h o rizo n t all y 0 1 U an tnvert.. d V . lI y -G a m do uble ts .... ith
H y ·Q traps d .. Ii...... u ..... ha lf wa.....I.. nCl h pI'.forman« (In ""'''fY
d "SllO fr..quO'""". M a t ch..d trap>.. individually p r ..tun..d for .....h
band f ..atu ... lar&f' dlam.. l f" t'Ol~ thu de ...f'\o p lin .. x « p t io na Uy
favorabl.. L IC ra t io and .... ry hilh Q p<'.for m.n .... . M Hha n i ca ll y
suprrio r solid a lu m inum trap hOlls;n , . p ruv ,d .. maximum p ro l .. ,,­
t10 n and support to thO' laadml coil. F ..d with ~2 o h m «tIX .
" Y' G a in doubl.. n .. m plo y iuptr-str.. n l t h a lu m in um dad lin ..l..
strand nO'",1 w if \f·mf'nU t hat d .. fy df't .. riu r a u o n fro m ,..11 wain
and I mok w ill n nt str.. tch ••• withstand h urr i"a n ..-lik ..
Wind s. S W R I..ss than 1 . ~ :1 on a ll b and o. Strnn r.. li r.h t ......ir.hl .
.... .. a lh..pr o of c.. n l .. r insulalo rs ar.. m old ..d fro m h ir.h imp act
C)·olac . H ardwar.. ts illd al" u ..at ..d to MI L s p.. r-•• H " avil )' ...n t ..d
' · i n ch .. nd inoula ton m old.. d fr o m h ilth i m pact cycolac incr ......
l...ka lt.. pa t h t o appro ",imat .. ly 1 2 inch .

MODf:l. 2BDQ lu r 40 and KO m .. t 100' 10 '10" o,·nall . T akts
m a ",im u m I..lta l pow.. r . Shplt . WI.. ' .5 lb . $ 4 \1.95
O r d .. r N o . 38 0
MOD F:l. 5 B D Q f ur 10 . U . 20. 40 and KO m .. t .... . 94 ' o v.. n ll .
Tak... m a",i m um po...... . Sh pll. WI .. 1 2 .2 lb•. '79 .95
Ordn No. 383

_ Mod. , TA..lII

&.1•.,

_ Model T A- 33, 3 e lemenu, 1 0 . 1
d B forward gain (over i$otro p ic
sou rce) _ $26 4. 0 0

S "ECIFICATIOMS
U CEU.E..T l (lOoo(;t; $1 UlW..T . 328
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SHIPPABLE

10-15-20 METERS

UPS

~OR."'AO GA" ·
''11 AATOO
vs... .
~'"H"'>Q...c. . XIOO WATTS PEP
BO()t,I U IOGTH' DO'" . " • 1 li"

T u fts R . d io El e ctronics _(617 ) 395-8280

IKWModel $129.50

-- -

Meet the
SuperTuner

By a ny . Iandar d o f m .. asur.. m .. nl. t h .. H y·Tow.. r is unqu ..s-­
honablr lh.. fin .. sl mult i-ban d v..nical an l .. n na sysl .. m on Ihe
m.ark ..t today . V irt ua ll y m d ...tru c \ ib l... th .. Mod,,1 1 8 HT
f ..a lurn automatic b an d ...I..ction on 80 t hru 1 0 m .. t ..rs
I h rour.h t h .. u .... of a uniqu .. stub d..cou plinc sysl .. m w h ich
..ff ..euv..ly i.solal... va rious "'Clion. o f th e- antO'nna so thai an
..I...c uical ... ....u ..l..n r.th (0. odd m ul tip... o f a I.. wa.... I..n r.th )
.. ",uts o n all band~. F ..d w,t h ~2 ohm coax. it t.ak... maximum
I....al pow..... . d .. hv.. rs o uulan d inr. p<l'rform an"", o n all
band~. Wil h Ihe add Ilion o f a ba.... loadin.. .,.-,i l. il also d eli .... ".
ouhlan d ing p ..norma n c .. on 1 6 0 m ..l ..n, Structu r ally. l b ..
M o d ..1 13UT i. built to lall a Ii f .. I ' m .. . RU It&..d ho t -dip p..d
«al .. a n ir...d 24 ft. low.. r r .. qu i, ... n o cu y.. d luppo. l l. Top
m u t . w hich ..xt.. n ds to • h .. ilth t o f 50 F t .• is 6061 S T6 tap....
a lu m inu m. A ll h ard w a r.. ii irid it e t .nl..d t o MIL s pecs. If
you'... loo kinll. fo r t h .. e p it o m .. in vHtical an t ..nna .yst .. m s ,
y o u' ]] wanl H y _Tow.... S h plt. WI. . 9 6 .7 lb • . Orde r No . 182 .
Pr ic", : ' 279 .95
NEW S p"'cial h inied b u", ..s.. mbly o n Mo d ..1 18 H T allow.
com p lu.. a ..e m b ly of ant .. nna al c _o u n d 1......1 •.• permi t s
.. asy .ai. in g and low.. ri n lt o f Ihe a nt ..n n • .

Mod ..1 HI HT
• O utstanding Omni·Dil<'c t i" n a l P e rlo vm an c..
• A utomat ic Ba n d Swit ..h inlt
• l n ~UIl~ on 4 sq. ft . 0 1 r ..a l "$Iate
_ C o m p l.. I.. ly S .. U.,suppor!inr;

Th<r 0... ,,,, s.. ' , . ...... "'.........,"'...., t""" 160-10 ""' y .....

110'........ 10 0 u b i., ,>n<lDm "" 10", ..,... ...... Sup,,, Tun.. """ "'.,"" n....

,mpod....,. ' 0 you , ""'<m;''''. All Oonf,on '.no" ,,,., y"'" ....."m.m PO"" ' f..

"om V""', " ••"m,,,.. '0 vou' ............ """ M', ,h" ""'.,." ,..II~ """nul

$259.59
complete

ENJOY A NEW WORLD OF OX COMMUNICATIONS WITH AT8·34

~
4 ELEMENT BEAM

I,
I

ATB·3~

.>:

C lher... e"ll,nn.s~ If"OCOI1)Ofilled mo<e It\M'I JO
''-'''' $ 01 de"'ll" e0PO"'''-''''Ce ....." , ...... bU' 3 D¥ld
Hf beam a_ a.lable loday ATIl · :)4 l'Ia, $upelb
perloo-mance . ,,1'1 11'1, " ac~ ......ment$ 011 eacl'l
Pand. Ii'll,' eon_en.ene e a' .. a$, a ••embly and
mctOE'il dlmen$l()Il$ ...a........ ltWOUQI\ I'Ieu, duly a_
alumonum eOll$I!UC II()ll ."d • pllce campi.. ,.. . ,\11
I-I balun

HY·GAIN 'S INCOMPARABLE
H Y-TOWER

FO R 80 THRU 10 M ETERS

Hy·Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 18TO
TIle most porlabl. hilh performance d,pole lY.f...
n.. _ I Irn> nq_.....I>I, ' ho _1OuI-" h,ah~_ pottooblo
....blo< .n n ,_.-- dowo-loprd I' """ phI_ , ft ••, ...bIo on --" ..
~I..w. , ,t> ",..I "',10...,,- ...<1 -...1..pp1"""'.....~.
<KJI <he -W Two n_ ta-. cal,lIntod 'ft .......... _

_ 'lfu.. _,n _ pta <1 011:12_ Jor3~ ""' __,_
ts ft ......ho 01 1'01",,_ ,t.od>o<I -" taOO' _u ,-..11.0,_
... poIeo, <n<'O. bowld,_ .. 1\.0 ro l.oblofw ","",..._ ........... .,.-
h.~tod ,n .... h..h nc I, 4" w, Ie Iotocth cftan
c.!,trao.d ... -... _Ie on u.. ta_ -..11._ _ ....... r...... w,lIo
~ __• D."..... _""'""""'" __ pott.olIIo ... _ ,-..ll.o_
_lo.~\lo.2 ,_.....-....d. 4 lit.
0.- "'" 228 p, ,,," _.95



Mod... MB II S2I5
("';Ih 8alun) 1315

DRAK E TV-42-LP Model No.
1 605 is a fou r section filter d ...
signed wi th 4 3 .2 M Hz c u t-o tt and
extremelv hig h attenuation in a ll
T V c hanne ls fo r tra n sm itt" "
operating at 3 0 MH z and lower.
R ated 100 wat ts in pu t. $'4. 60

Dra ke TV·330 0- L P Mode. 16 0 8
1000 watts ma x. belo w 30 MHz.
A ttenuation b et ter than 8 0 d8
above 41 M Hz. H elps TV i·1 inter ·
t ere nc e , as w e ll as TV front·end
probl ....... $:/6. 60

SPECifiCATIONS,
Po...." 6 vee 10 18 v ee 112 vee

' ecommendedl
s.ee a . S,ngIe st age 1"x 1" "' x %"'

b . Double stage. 2".1 " ". %"
MOSFET : fT 0601. 50(} MHz. du"-9i11e

d,oa- prolectMl MOSF ET

FREQ. OELUX E PR[.lMP LI I
IMJoII ) US, STA'ES .l IN ee NF dB WIIl EO

SIN U s ,
SO. ,. • " [TEll DOUBL E .. , S28 ,5'I

'" SIN' LE '" " S1 .. !IO
lOB lei 1.... AIRCRAF T ...,.U .. ' S S26 .5'I

SIII' U " " " .. ,
U~ lei U , SATELLITE OOUBU .. " S26 SO

SIII' U " " SU 5'1
I .... 10 ,.. 2 MnEll ...,.U .. es S2&. !l<O

SIN'LE '" " su.!lO
1_ 10 ,7< MIIOM BAllO ...,,,, .. " S26,5'I

" , ..
220 10 22~ 1',4 METEIl DOUBU ,.•S 26 .5'I

'" SIN L U .!lO
225 10 ''''' AIIlCII,I,F"T DOUILE S26 ,5O

DATA SIGNAL, INC.

Ide. for Receiyen - Conyene"
High G.i n - L o w Notse

FEATUR ES ,
• SfTWIli size
• Inc,e_ ~ns,t'v,1Y c t moSl ,ece"'e'S
• Gold-plated coppe' sh''''d,ng
• S'ngle 00 double 11"9" modeh
• D,ode p ,Ol ected. dual ·galed FETs

_ "'...".........' . '0 """,,t., '._one. '" _'."""
1 ,,"... "' ''''''''' ,,_
) ."'" .._ ,...

lheind' '-'-'-"- • • - - -
Bi

'- • • - - -h .... .. • • .'.. ~_. - • - •1'1 ..... '" - ~ -..- - - • - •
THRlJUNE

_.- - - - - -.......... ~ - - es -_.- - - - -WATTMffiR _.--- - - -_.- --_.- _.

l ec t ion, f o r s ha rp cu t o ff belo w
c h an ne l 2, and 10 attenuate tran s­
m iner ha r m o nics f all in g in anv
T V chan n el a nd 1m b and . 5 2
o hm. SO-239 connec t oe s bu ilt in .

MB II p,o.lde "
· Co nslan, SWA mon,Io"ng • P,ec,s >Q n tun ,"9 0 ' lonal am p · Harmon,c supp,ess'on
• Rece ive, onput ,mpedance·matchong • Max ,m um powe' trans'., 10 antenna · Con­
tlnuous Irequency co ve ,age 16 1o 30 MHz • P,ec 'Slo n lun ,ng 01 a ny WH e ';,
wave leng th 0' lo nge , . With SWR of I I

MB II t..atu,e s:
* Flnes t qual ity, made- ,n·USA co mpo nen ts. · La,ge , p,eCls,on , easy·lo ·'ead d ,a ls w,'h
360 ,eiKIou l. . Opl,o na l 3000 watT S alun '0' lwon !t'ad ante nnas

DRAKE TV-5200 ·LP MOdel No.
16 09. 200 watts t o 52 MHz. Ideal
for six . meters. F o r operation
below si x m aterl, use TV·3300--LP
or T V ·4 2_LP. $26.60

M OD E L 43 $125.00
Elem en ts ( Tabl. 1 1 2 -30 M HZ 4 5 . 00
Elem en t" (Tabl e 1) 25-1000 M Hz 38..00

Carrying case f or M o del 4 3 & 6 elemen ts 27.50
C••rv;nll ee'$ f or 12 e lements 11.00

READ R F W ATTS D I RE CT L Y ' (Spec if y Type N ex- 50239 con­
nectors) 0. 45 - 230 0 MHz, 1-1 0 ,0 00 Wat ts 15%, low insertion VSW R
- 1 . 0 5. Unequalled oconomy and f le,db ility . Bu V o n l v the e lemen tl l)
cove r in g y our present freq uency and powe r needs, a dd extra ran ges
l a ter if vour requirements expand.

DELUXE RECEIVER PR EA MPLIFIERS
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-_ ....._..PROFESSIONAL HEADPHONES
& HEADSETS

Why Waste Watts?
SWR · lA $29.95
ASMil'A_w " .<' .o. ,n

'1mAR

~
G:r;.'

• r';.- !
Model eM 1210 Model CM 1320 Model eM 13205

TELEX.

- [Ill
.. . _ ..... '0:I0Il Y\
... lkmo.... c'" "lofI!
"'"e _ ......- " " " " " " "_. .- -- .- ._. .- .- .- .-..~,- • • • •,,_, _. -"_. _.._.
",,'''_ I H", ",., .,. .,.,_..."..,,,...... ". ". ". ~"B

\.eoo<".~" ' !loll .- .- .-...... '_.. ....,....," ..
'" S1O.45 S12.~ "' '' SUllO $47.20 $62.75 $ 75.25 "' ''
~ ,~ ~

• ~ • q .0"r W'Model C61 0
(SWL 6 101 Model C 1320 Model eM 610 Mod . 1C 1210

Drake T V- 7 !>HP $13. 25
Model No. 161 0 . For 75 o hm T V
coaxi;.,l cable; T V tvpe connectOf"I
in5ta lled
L O W P A SS FI LTE RS FOR
T RANSMI TTE RS have fo u r p i

LIFETIME GUARANTEE I
NOW ONLY 18.00 A PAIR I

Tuftl R adio Eleclronicl-1617) 395-8280
T C ·4

Standard I Icom I H ea t h k it I Ken I Clegg I
Regencv I Wilson I V HF Eng. I Drake I
Motorola HT 220 - a n d Oth erl' $ 4.50.

TWO METER CRYSTALS

SWR·' guardl against power losl' If you ' re
n ot pumping out all t h e powe' vou',e
pav ing for . our litt le SWA · 1 combination
power m eter and SWR bridll8 will tell vou
10. You read lorward and rellectad power
s im u ltaneOUI ' V, u p t o 1000 watts R F an d
' ; 1 to infinity VSWR a t 3 .5 t o 1 5 0 M H~ .

GOt it all tuned u p? Keep i l tha t way
with S WR · '. You can leav" it , ig h t in v o ur
a n t e n na circui t.

Dra ke T V--300-HP $ l G60 I~IBJ'
Mo d el No. 1 6 03. F or 3 00 o h m ~ l
t win lead

DRA KE T V I F, LTERS
H igh P asl F iltar s fo, T V l e 1l
pro v ide more than 40 d B an80ua­
t ion a t 5 2 MH~ a n d l o wotr . PrOt~t

t he TV set fr o m amateu, tran..
mitten 6- 160 meU"I.



Brian E. McArthur VDCGE
67 Nan wvvd Drive
Brampion, On/aria
Canada L6W lMI

pes Are Easy

-step-by-step details

The vast decrease in the
cost of integrated cir­

cuits ove r the past five
yea rs has o pened a totally
new front ier for the elec­
tron ic experime nter. Maga­
zines, such as this o ne, of­
fer a multitude o f projects
designed to whet the ap­
pet ite of the most reluc­
tant builder . The se articles
invar iably offer schemat ic
diagram s, parts li sts, sup­
p li ers, and full or half-size
printed c ircuit board lay­
ou ts . Herein lies the crunch
of the printed c irc u it
board .

The avid experi menter,
through fru stration, usual ­
ly ends up buying a com­
mercially-made printed cir­
cuit board at a rather high
price. This will obviously
yield the desired result, a
good -lo okin g fini shed
product. There is not, how­
ever, the se lf-satis faction
of having done it a ll by
one 's se lf.

An alternate and less ac­
ceptable method is to at­
tempt to hard wire every­
th ing on the back of a
piece of vectorboard. (Vec­
torboard is made of a

270

non conductive material
wh ich has prepun ched
holes so that component
le ad s ma y b e pa ssed
through and soldered on
the other sid e of the
board .) I canno t think of
any reason why the com­
pleted project shou ld not
work well, if reaso nab le
ca re is taken in parts layout
and so lde ring. Aesthetical­
ly, however, it leaves much
to be desired.

Where do you go from
here? There is o nly one ob­
vious ste p. and that is to
make your own.

Before 1 get into actua l
construc tion methods, per­
haps I might d iscuss briefly
just what is involved in
making a printed circuit
(PC) beard.

The basic PC board is
composed of a thin layer of
co ppe r coat ing on o ne or
both sides of fiberglass or
other nonconductive mate­
rial. To o btain the desired
ci rcu it layout, it must be
reprod uced on the PC
board using some type o f
" re s ist." (Res ist is the
coating which inhibits the
etching process.) Once you
have a perfect layout, the

unwanted co ppe r between
the traces must be re­
moved . This process is
c a lled " e tc hing." Ferric
chloride solution is most
commonly used and will
remove the unwanted co p­
per in short o rder. All that
remai ns the n is to clean up
the board , d rill a few ho les,
and so lder on the compo­
nents . Sound easy? It is.
Well , a lmost that easvl
There is still one big prob­
lem : How do you get
the c ircu it onto the board
before you etch it?

There are two answers to
that qu estion. The circuit
layout can either be drawn
onto the board or it can be
done photographically .
Both of these me thods will
be covered late r in t his art i­
cle.

Procedure
To begin, there are four

basic ste ps in the manufac­
ture of c ircuit boards:

Step 1: Procure the
blank circuit board .
Step 2: Reproduce
the circuit board lay­
out on the board with
resist.
Step 3: Etch the PC

board.
Ste p 4: Clean and drill
the board .
Now, let' s deal with each

step in turn and get down
to the how-to-do-it stage.
First. you mu st o btain a
piece of blank c irc u it
boa rd of suff icient size fo r
you r project. Size is not as
important as the thickness
of both the copper and the
insu la t ing back ing. Thin
copper will e tc h off mu ch
faster, which is helpful , but
it ma y not withstand as
mu ch heat during solder­
ing. The thickness of the
board mu st be considered
when mounting heavy
component s su c h as
transformers, etc. You do
not want a wa rped board!

Having satisfied yoursel f
as to the choice of board,
the next step is to clean it
before apply ing the resist.
( I c a n n o t emphasize
enough that the board
mu st be clean!) The sur­
face shou ld be scoured
thoroughly using a steel
wool soap pad. Absolutely
all of the oxidation must be
removed and the board left
in a bright, shiny condition.
Afte r scou ring, the board



must be rinsed th oroughly
unde r hot tap wa ter to
remove any soap resid ue.
Dry it with a c lean, soft
cloth, being careful not to
touch the surface with
your hands as this will
leave an o ily f ilm whi ch
could affect t he applica­
tion of the res ist.

Sett ing the clean board
aside te mpora rily, you
must decide whic h me thod
to use in ap plyi ng the
resist. The re a re tw o
c hoices avai lable-t he
freehand and the photo­
graph ic methods.

The free hand method re­
qu ires that t he connecting
foils be d rawn on the c lean
board by hand with a res ist
pen. Pos itio ning your copy
of th e full-s ize layout on
the blank ci rcu it boa rd and
fastening it securely with
Scotc h" ta pe, still be ing
very ca reful no t to touch
the copper, t ake a sha rp
center punc h or aw l and
gently, very gent ly, mark

•all of the holes by punch-
ing th roug h th e pa per.
When th is has been done
and the paper removed, a
clear mark shou ld be left
where the components wil l
eventua lly be pos itioned .
From now on, the neatness
of the board is dete rmined
by how carefu lly the mark s
are connected. The holes
should not be dril led now
since the etchant cou ld
unde rcut around them and
ruin you r efforts. For the
very fi ne li nes, a resist pen
is reco m me nde d. Thi s
loo ks ve ry much li ke an or­
d ina ry magic ma rke r; how­
ever, the ink is resistant to
ferric c hlo ride so lut ion.
These pens a re not reall y
suitable fo r t he larger areas
fo r which resist is so ld in
bott les and app lied with a
brush. Every area of cop­
pe r you wish to retain must
be thoroug hly coated with
res ist. It isn't necessa ry to
use comme rcially-so ld re­
sist, since man y pe ns of the
wate rproof- ink variety will
work just as we ll, as will
nail polish, fo r the la rge r
areas.

At t imes, it gets d ifficul t
to d raw fine Jines a nd in­
tegra ted ci rcuit patte rns
which a re very sma ll a nd so
often requ ired. There are
all types of decal s, rubber
stamps and d raw ing a ids
so ld to hel p with th is pro b­
lem. For the larger and le ss
complicated circu its, t his
method is best because it is
quick and does not requ ire
a lo t of eq u ipme nt, jus t pa­
t ience and a steady ha nd.
The b iggest d rawbac k to
this method must now be
appa rent.

What do you do, though,
if a full-size layou t is not
avai la b le? A ve ry compli­
cated circuit can become a
nightmare ! Now is the time
to invest igate the photo­
graphic method.

Assu ming that everyone
at one time o r a no ther has
seen a black and whi te neg­
ative, you shou ld re ali ze
that it is real ly not black
and wh ite at a ll, but mostly
made up of vary ing tones
of grey. This is not good
e noug h fo r these purposes.
What you need is a full-si ze
negative of o nly two tones,
b lack and perfect ly clear.
This is accom plis hed by us­
ing lithographic film. Com­
me rc iall y, it is so ld by
Koda k (Koda lit h) and 11­
fo rd ( Ilfo lith), bo th of
which wi ll serve you r needs
if the man ufac tu rer's di­
re ct ions are carefu lly fo l­
lowed when using these
f ilms.

The fi rst step in mak ing a
fu ll-size working negative
is to take a b lack and white
pictu re o f the circuit board
in the magaz ine with a
camera and c lose-u p at­
tachment. The layo ut mu st
be kept perfectly fl a t and
the camera level a nd para l­
lel to it. Ca re in this part of
t he p rocedu re wi ll keep al l
of the lines in their proper
perspe ctive and to sca le.

One magazine (th at I
know of) doe s not give a
true b lack and white c ir­
cuit layou t. Instead, they
use grey, and show t he
compone nts overlaid in
red ink. This does not p re-

sent muc h of a prob lem.
Simply by placing a dee p
red fil ter ove r t he camera
len s, pre sto , the com­
pone nts d isappea r and the
grey li nes appea r b lack. Be­
cause you need the small
negat ive to mak e the big
one, yo ur fi lm has to be
processed. The next steps
requ ire the use of a n en­
larger and da rkroom, so
now is t he time to enli st the
a id o f t he loca l came ra
cl ub if t his equ ipment is
not readil y access ible.

You now progress into
the da rkroo m where you' ll
be us ing the spec ial " lit h"
film ment io ne d ear lie r.
Li t ho gra phic fil m requi res
spec ial safelights and de­
ve lope r, so fo llowing the
ma nufacture r's d irections
is a must. Plac ing the nega­
tive into t he enl arge r, p ro­
je ct the image o nto t he
easel a nd foc us it pe rfect­
ly. You must project th e im­
age t he exact s ize of the
pri nted circuit boa rd you
de sire, o r none of t he com­
ponents w il l fit. This is
q u ite easi ly accomplished.
Si mp ly place the fu ll-size
magazine layo ut, photo­
grap hed earlier, under t he
enla rger a nd adj ust t he
projected image unt il both
are exac t ly th e sa me size.
If the layou t was o nly ha lf
sc a le to begin with, yo u
will have to me asure the
size of some known com­
po ne nt and adj ust t he im­
age to suit. The en large r is
switc hed off and t he maga­
zine la yo ut is rem o ve d
from under the enlarger and
repla ced with a piece of
li thograph ic film . Exposu re
for t he film may va ry, but a
figu re of t hirty seconds is a
good start ing po in t. The ex­
posed film is p laced in the
deve loper fo r about o ne
and a half minutes, stop
bath fo r fiftee n to t hirty
seconds, a nd then fixed ac­
cord ing to t he instructions.
Be fore tu rning on the
lights, you must put away
the rest of t he li t h fi lm. The
wet ful l-size pos it ive mu st
now be washed and a l­
lowed to d ry.

The next pa rt of t he pro­
cess is re latively e asy.
Afte r t he fu ll-s ize ha s
d ried, you can make the
fu ll-s ize negative that you
were after in the first p lace.
The pos itive is placed on
top of a sheet of lith film
(aga in in t he da rkroom) and
a clea n shee t of g lass
pla ced o n top. The glass
will kee p everything flat,
while you mak e a contact
negat ive by exposing the
film to ligh t. A 60-Watt
lamp hel d two feet a bove
the film fo r 15 seconds is
a ppr o ximately the right
amo unt of t ime. The film is
processed as before, and,
while it dries, ca rryon with
the next step, the prepara­
t ion of the circuit board.

In o rde r to transfer the
im a ge o f t he full-s ize
nega ti ve to the ci rc uit
board, you must first coat
it w ith "etchant res ist sen­
sitizer." This type of resist,
avai la ble in a n ae roso l
spray can, when de posited
on th e ci rcuit boa rd, makes
it sens itive to Iight much
like a photograp hic paper,
except in th is case it is
most sensit ive to ul tra­
violet light. The spraying of
t he c ircuit boa rd must be
do ne in t he da rkroom
under a safe ligh t with ade­
quate ventilation. Sta rting
fro m the botto m, sp ray the
boa rd evenly, ho ldi ng t he
can abou t 5 to 8 inc hes
away. The resis t looks like
a th in la cqu er wit h a
purp lis h tint to it. The ex­
cess is a llowed to run off
by ho ldi ng the ci rc u it
board ve rtica lly by the
edges. Now pu t it away to
dry overnight, somewhere
where it will not be ex­
posed to li ght.

The time has now a r­
rived to expose the circuit
board to u ltraviolet (UV)
light. Ca refu lly, the fu ll­
s ize negat ive is p laced
over the t reated ci rcuit
board in the darkroom a nd
covered with the sheet of
glass to ho ld it fla t. In order
to expose it to ultrav iolet
light, t he boa rd shou ld be
placed ou tside in the sun
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#20 AWG wire; Molex pin; '1. ·Watt resistor
'/2 -watt resistor
1- or z-watt resistors; IC sockets

Table 1. Drill guide.

about one and a ha lf
minutes or under a sun
lamp. (I use a sun lam p
about 18 inches above the
board and expose for 1
minute.)

The PC board is brought
back into the d ar kroom
and developed in " photo­
etching deve loper." This
chemi ca l d issolves the
res ist whic h was not ex­
posed to UV light. Afte r
careful washing, the board
is a llowed to dry. (Fo r safe­
ty's sake, read and fo llow
all instructions on both the
resist and develo per co n­
tainers because they are
both h ig hl y toxic and
vo lat ile chemical s requir­
ing a lot of ventilation.)

After tak ing one la st
look and possibly touch ing
up an area o r two with the
re sist pen , you now are
ready to actua lly e tc h the
circu it board using ferr ic
chloride so lut ion. (Take my
word fo r it, fe rric ch loride
so lut io n is a highly cor-

rosive substa nce wh ich will
eat its way through the
copper, the co nc re te floor ,
or, as 1 found out, the out­
side of my wife's wash ing
machine . Wear gloves and
eye protect ion , and fo llow
the inst ruct io ns to the le t­
terl)

Having chosen a glass
tray , not metal , of ap­
prop riate size, pou r in the
fe rric chloride so lut io n to a
dept h o f ab out thr ee
quarte rs of an inch. The
so lut ion is used at room
temperature and , again , in­
halat ion of t he fume s
sho u ld be carefu lly avo id­
ed. The PC board is placed
into t he ferr ic ch lo ride
solut ion fa ce up and
ag itated gently by raising
and lowe ring the tray
about o ne inc h. The etch­
ing p roces s w ill take
abo ut one half ho ur, so pa­
tience is the key word here .

When suff ic ient time has
e lapsed , the PC board is
removed from the solution

and t he etchan t gen tly
washed off unde r running
wate r. By ho lding the
board up to th e light, you
can see if al l t he unwanted
copper has been removed .
If not, rep la ce the PC
board in the etchant and
continue agitation . The
co mple te ly-e tc hed board
will have to be sco ured
with the soap pad again to
remove a ll the re sist. There
are chem ica l removers, but
th is is th e eas iest way and
ma kes the boa rd easy to
so lder, too .

Steps 1, 2, and 3 were the
hardest, and drilli ng th e
board is chi ld's play in
com parison. The only tri ck
here is to use the correc t
size of drill bit (see the drill
guide in Table 1) to fit the
electron ic components. A
dril l press is an asset ,

Number 65 drill
Number 60 dril l
Number 56 dri ll

altho ugh not a necessity; a
little ca re will go a long
way.

All of the items used in
thi s art icle are availab le in
most are as from the loca l
electronics supplie r. The
resi st , developer, and etc h­
a nt will run about $1 5.00,
but t hat will do many,
m any PC boa rd s . The
lithograph ic fi lm costs
about $30.00 for fifty 8" x
10" sheets. It is def initely
more expensive to make
the PC boards photograph­
icall y, bu t the results ce r­
tainly justify the expense if
more th an o ne board is go­
ing to be made.

Thu s, with a litt le time
and e ffo rt, home manufac­
ture of printed c irc u it
boards can be both rela­
tive ly easy and definitely
se lf-satisfv ing. •
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higher than + 3. Frequency
response can be optimized with
an ' external compensation ca­
pacitor for appl ications requlr­
ing il.

Other speci f icat ions of the
5533 include: dc voltage gain,
100,000; ac volt age gain , 6,000
at 10 kHz; and supply voltage
range, ± 3 to ± 20 V. The 5533
comes in a standard ta-orn
dual-in-line package.

For further information, con­
tact : Guy Capu to, Indus trial
Marketing Manager. Signetics.
811 East Arques Avenue, PO
Box 9052, Sunnyvale CA 94086;
(408)-739-7700. Reader Service
number S70.

l ~ .. r. '

I

,,

) .r:; .
, ,
,

• .--...-. j -

Signetics ' new NE5533 dual op amp.
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NEW DUAL OPERATIONAL
AMPLIFIER FROM SIGNETICS

OFFERS LOW NOISE AND
WIDE BANDWIDTH

A uuatlow-notse generat·pur·
pose operat ional amplifier ot­
fering a wid er bandwidth and
improved output drive capebttl­
ty compared to stand ard op
amps is no w available from
Signet ics.

Designated the NE5533, the
device is capable of driving 10
V (rms) into 600 Ohms direc tl y
and features a smau-stona!
bandwidth o f 10 MH z an d
power bandwidth o f 200 kH z.

The 5533 is internally corn­
pensated for ga in equal to or

Both tow- n ots e co axia l
cab les are available in 100-,
500-, and 1,000-fl. cutups: no.
9224 also is availab le in
un ree te -packeo 500 - and
1,000·ft. lengths.

For additional information ,
wr ite: Manager. Marketing cam­
muntceuoos. Belden Corp ., 2000
S. Batavia Ave., GenevalL 60134.
Reader Service number 841.

has introduced two low-noi se
coaxial cables .

The two are a 174/U-type with
26-gauge stranded conductor
(no. 9239), and a 59/U·type with
a zz-qauce solid conductor (no.
9224). Construct ion detail s in­
cl ude bare co pc ercove rec
stee l conductors, polyethylene
insulation , and a conduct ive
layer. Shielding for the 9224 is
an 88%·coverage tin ned cop­
per bra id; for the 9239, it's a
bare copper braid with 93%
coverage. Both ut ili ze a black.
viny l jac ke t with overa l l
diameters of .1 01 inch (9239)
and .242 inch (9224).

Electr ical speci fi ca tions :
no m i nal c a pac i tance-no.
9239, 39.3 pF/ft. ; no. 9224, 21
pFJlt.

from page 262

BELDEN INTRODUCES TWO
NEW LOW-NOISE COAXIAL

CABLES
For high·impedance appli ca­

t ions, inc luding test leads and
instrumentation, Belden Cor­
poration 'S Electronic Divi sion

The 122" ·long verti cal ere­
ment and f our 14 314 " -l ong
radials of the G7-220 are made
from high-st rength neat-treated
aluminum. Each radial has a
3116" o.o. The G7·220's Ntvoe
connector, used on all new
Hust ler amateur verticals , pro­
vides a t ight all-weather seal
and virtual ly perfect rf cnerec­
tertstrcs under all cond itions.

The G7-220 weighs only 7
pounds, and is easily mounted
on any capable vertical support
of up to 1314 " o.d. The wind
loading o f the antenna is only
26 pounds at 100 mph vetoer.
ties.

For further information on
this or other Hustler product s,
write: Sales Department, New­
Tronics Corporation. 15800
Commerce Park Drive, Brook­
park OH 441 42. Reader Service
number N2.
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You're just a few digits away from
name brand radio equipment·

AT DISCOUNT PRICES!
CALL TOLL FREE

YAESU
KENWOOD
DRAKE
ICOM
STANDARD
EDGECOM
KDK

DENTRON
HY-GAIN
MOSLEY
CUSHCRAFT
WILSON
HUSTLER
Lo.RSEN

TAYLOR
SWAN
TEMPO
TEN-TEC
MIDLAND
CDE
AUTEK

E_T.O. ALPHA
VHF ENGINEERING
BERK-TEK CABLE
CONSOLIDATED TOWER
SAY
SHURE
TELEX

plus many more
We carryall major lines of Antennas at Discount Prices

OUR NEW HOURS
at Lincoln store only

, I, ,
I

PACIFIC ' I
I

M-F6am ' I
Sat 6 am . 10 Prr, ' CST
Sun lOa . 4pm , I

rn . 6 Pm I I M·F 8 a m . Mid n ight I
, Sat 8am ·6pm ' EASTERN

, I Sun Noo n . 8 pm I
MOUNTA IN I I M·F 9 am · 1 am

Sat 9 am - 7 pm
~-F 7 am . 11 pm I Sun Noo n- 6 pm

at lam .5pm I
Sun J 1 am _7 prn I

, , I, ,
I c./-'.......,___.

SAME DAY SHIPPING ON MOST ITEMS

look

1-800-2%8-4097 -e cse

Communications Center
443 N. 48th, L incoln , Nebraska 68 504 In Nebraska Call (402)466- 8402

y'" Reader Service- see page 323, 273



Merwin Updyke WB3EUG
609 Bell A Vf'nue
Altoona PA 16MJl

The Games People Play

- why not hams?

Playing games on ham
radio is no th ing new.

There is almost a lways
someo ne o n the a ir who
will play, and the e leme nt
of radio co mmunicat ion
adds a new twist to any
game . A good ham ga me
cou ld liven up dead bands,
fill those extra hours, pro­
vide excel lent opportuni­
ties for those who are not
pa rticularly given to rag
chewing o r new " mike shy"
hams, give use to littl e­
used 2 meter simplex chan­
nel s, a nd possibl y e ven
make so me new " wa ll­
pape r" available for
a wa rd -co nsc ious oper­
ators.

But good ham games
have been few and far be­
tween . To be well used on
the air . a game shou ld
ful fi ll a ll or most of the
foll ow ing requ irem ents:
The ideal ham game must
1) be easi ly played by two
people, 2) be ab le to be
played with only a paper
and pencil as we ll as on
commercial game boards,
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3) have rules that are si m­
ple and can be easily given
over the ai r to someone not
at all fam il iar with the
game, 4) be able to be
p layed in a rel at ivel y short
time, 5) have ind ivid ual
moves o r plays that can be
executed in a sho rt time,
and 6) be challenging and
contain logicall y va rying
degrees of difficulty to en­
sure cont in ued interest a nd
allow advancem en t in
playing ski ll.

After I found two ga mes
that m et th e se re ­
quirements, a top ical CQ
of " CQ game, CQ for a
game" brought hours of
chall enge and en joyment.
Why not give them a try
yourse lf?

Game #1
This one is my favorite

and, of the two, holds the
most prom ise fo r a game
that will be played on the
air fo r yea rs. Ma ste r
MincfJt by lrwicta Blastics.
ltd., is a new game that has

won tremendous popular­
ity throughout the world .
There are even Brit ish
Natio na l Master Mi nd
Championships held year­
ly. It is sai d to be 80% logic
and only 20% luck , is inex­
pensive to buy in its att rac­
t ive game boa rd form ,
can be p layed a lmost
anywhere (even comes in a
pocket-size board good for
field days, etc .L and comes
with instructions in ten
languages.

Rather than give more
details o f the game, the
foll owing is o ffered as an
expla na t io n su it ab le for
use o n the a ir with a person
who has no know ledge of
the game. You ma y want to
make a few cha nges, but I
found th is o rder to work
well. The se ru le s are
de signed for convenient
use of the board by Invi cta.

After cal ling "CQ game"
a nd ha vi ng sec u re d a
promise to at least give it a
try, give the following in­
st ructio ns:

1. Secure a piece of

lined paper and a pencil or
pen .

2. There are 6 co lors.
Write down " R" for red ,
"W" fo r white, "Bu" for
blue, "C" for green, " Y" for
ye llow, an d "Bk" for black .

3 . Number down 10
lines, sta rt ing with 10 and
ending with o ne .

4 . Ab o ve t hese 1 0
lines, wr ite a a-color code
of any combinat ion o f the
6 co lo rs. For thi s first game,
do not re peat a color; use
four d ifferen t co lo rs .

5 . Sta rt ing with lin e
o ne, I will try to break the
code. I will give you a
a-color c ode. Write it
down . Then give me a
rating of "Xs" and " a s."
Write on your paper " X" =
right color and right place;
" 0" = right colo r but
wrong place .

If I have two reds, fo r ex­
ample, but you r code has
one red , I get on ly one " X"
or "0", depending on posi­
tion . The order yo u give me
the "Xs" or "Os" is not to
show anything about the



order of the ones I have
right.

6. I have up to te n tries
to match you r code. The
winne r is t he one who
brea ks t he code in the least
amount of trvs. Any ques­
tions? My try fo r line one is
___ ~ What is my
rating?

7. W he n he gives a
rati ng. say " That means
. .... and explain the ra t ing

to be su re he understands.
A co ndensed form of

the se rul e s for Qu ick
reference is found in Table
2. Both players should be
keeping track o f the entire
game on a board or paper
(the board is generally
easier). After you break his
code . make one fo r him,
and the play goes on. You
will find that it helps to
" t hink out loud" over the
au.

The sa m p le game in
Table 1 sho uld he lp you to
better unde rstand t he
a bove instruc tions. Try to
bre ak the code on the next
try . The a nswer is at the
end of t his a rticle .

If yo ur expe rience runs
like mine, you ' ll find yo ur
opponent say ing, " O nce is
not e no ug h!". a nd t he
minutes will qu ickl y and
enjoya b ly pass by. Hope­
fully the re will soon be
many o n the air who have
p layed a few times . That 's
when t he many va ria tions
ke e p the game going
st ro ng. Fi rst remove the
re str ic t io n that all the co l­
ors mu st be d ifferent. You
can make the code a ll one
color if you want. Next you
might want to change the
number of possible co m-

10
9
B
7
6
5
4WRBuG 00
3 R Bk G Bu OXX
2BuGBkY 000
1GWYROOX

Table 1. Sample Master
Mind game.

bi n a ti o ns . For you ng
c hild ren. yo u may want to
make it t hree positions and
o nly four colors. Bu t yo u
will most like ly want to in­
crease t he number of poss i­
b le c o m b in a t io ns . The
regular Master Mind game
(the one just explained ) has
1296 permutations. but, by
allowing an empty space to
be played as a color
(designated with an " S" on
the air). it increases the per­
mutations to 2401 . Those
who expect to enjoy this
game and want to further
develop their skills may
want to purchase the Super
Master Mind ve rsion of
the original (also by lnvic ta
Bfastics. Ltd .). It can be
played as the ve rsio n ex­
plained above, but allows
for a game with 5 positions
and eight colors (o ra nge.
" 0". a nd brown, " Br", are
added), a llowi ng 12 tries to
find t he o ne of 32,768 (or if
space is used, the n one of
59,049) permutat ions in the
code . (Note: The fo rmula
is : no . of permutatio ns =
CP, whe re C = no. of col­
o rs and P = no . of po st­
t ion s.) O the r interesting
va riatio ns. such as a llow­
in g the code ma ke r t o
make one incorrect rating
durin g the game are of­
fered in M odern Board
Games. edi ted by David
Pri tchard and published by
Will iam Lusco mbe Pu b­
lisher, ltd .. whic h should
be ava ila ble at your local
libra ry.

Developing strategies is
a n im portan t part of t he
game and is necessary for
t he more advanced games.
Also, the codemaker can
learn to p lay mo re of an ac­
tive rol e as he analyzes his
opponent and t rie s to
psyche him out with litt le

1. Secure paper and pencil.
2. Colors = R, W, Bu, G, Y, Bk.
3. Number 10 lines.
4 . Write down code.
5. Rate each try "X" or " 0".
6. Review rating given.

Table 2. Master Mind In­

structions.

"ext ra comme nts ." The
histo ry of th e ga me and its
t re me ndo us pop u la r ity
make interesting rag chew­
ing. All th is, p lus di scussion
o f to urnaments a nd many
more top ics (with even a
sho rt c ha pte r o n com­
puters tha t play Master
Mind). can be fou nd in The
Official Master Mind Hand­
book by leslie H. Ault.
published by Signet. It's a
must fo r the serious Master
Mind .

For those who desire
more practice, a co m pute r
pocket calculator-type
game that will play against
you is offered by Milton
Brad ley Co. u nder t he
name Camp IVTM. You can
play this with up to 5 posi­
tions a nd 10 choices . Cost
is a rou nd S25.00.

This game presents a
go lden opportunity . Why
not have some awards fo r
t he Ma ster M ind ham ?
How a bout WM-20-won
M a s t er Mi nd in 20
states-o r, for re al
operato rs . WMAS-won
Master Mind in a ll states?
Perh ap s a g ruel ing
cha llenge wou ld be MDX·
15 - Master Mind played
OX in 15 count ries-or t he
ultimate: MDXCC! weu.
a nyway. it would be grea t
to see some enterprising
ha m a dve rtis ing say ing
" Se nd $1 .50 with a log
to . . . " for some so rt of
Mas ter M ind or game
awa rd . Perhaps a common
fr e qu en c y co u ld be
chose n.

Wh o kn ow s. m a y be

there wil l even be some
" Mind ne ts" and " to u r­
namen ts in the a ir" and
. . . better get o n to the

next game.

Game #2
Here is another ga me

that meets mo st or a ll of
the requ ireme nts previous­
ly stated. Those who ti re of
Master Mind (devotees say
that t his is impossible) may
find that this game offers
the va riety needed to
spruce up their ham game
ventu re . This game. which
is also offered in plastic
under various names (Tri­
Tac-Toe at JC Penney fo r
S6.95). is a complex va ria­
tion of tic-tac-toe I call Tri­
Tac (for t hree-dimensional
tic-tee-toe).

Following a re two varia­
t io ns of t he game, the sec­
o nd be ing the mo re d if­
ficu lt. The first ga me re­
quires 3 in a row. t he sec­
ond requ ires 4 in a row. The
rules are the same as in
regu lar tic-tac-toe. excep t
that those in a row can be
o n different level s. Letters
a nd numbers provide easy
coord inates for position ing
"Xs" and "Os" over the air.
In the examples given in
Fig. 1 . I use the le tters a. b.
c. a nd d to show winning
combinat ions. Study them
and try to imagine t he m
stac ked up in layers to
fo rm a c ube.

For the first game, t he
perso n cha llenged goes
first; thereafter, t he winner
goes first. The chal lenged
calls coord inates to place
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Fig. 1. Tri-Tac.

his "0" , t he challenger
ca lls coordinates to p lace
his " X", and so on, until o ne
perso n gets his requ ired
nu mber in a row and is thus
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the w inner.
You may want to write

down a list of inst ruc t ions
to be given ove r the ai r for
Tri-Tac, as was done for
Master Mind.

Yet anot he r va ria tio n
that can be played on the
fo u r-grid vers ion wou ld be
to give each playe r two
markers- to o ne, " W" and
"X" to th e othe r " Y" and, ,
"Z" - all owing for e ither to
be pl ayed at a ny tim e . The
first to get four of o ne of
th em in a row wins . O r try it
as the firs t to get both of
his markers four in row is
the win ne r.

Aga in, some Tri-Tac en­
th usiast shou ld offe r a few
awards as fo r Master Mind.
W ill yo u accept th is
c ha llenge?

I hope you enjoy t hese
ham ga mes as much as 1
have . Whe n play ing, keep
the individu al pl ays short,
repeat p lays and instru c­
t io ns often, think out loud
so as to occupy the fre-

quency, and watc h that
lO-minu te ti mer fo r 10.
Eve n if no one o ff e rs
awards, yo u may wan t to
keep a noteboo k of a ll
your games, t imes, etc ., fo r
review and stra tegy devel ­
opme nt.

"Okay, my first t ry is W,
Bu , Y, R. W hat 's m y
ra ting?"

(By the way, the answer
fo r the sa m p le Maste r
Mind is Y, Bk, G, R. It is not
one of the mo st simp le you
wil l run into .).

Editor 's note:
/ eoiov Master Mind

enough so that Sherry and I
take one along on trips and
use it during plane rides to
while away the time. Super
Master Mind has eight col­
ors of pegs and five holes,
making it e ven more
demanding than run-of-the­
mill Master Mind.

Then you can play the
same game with words.
Think up a real stinky four-

letter word and use the
same system for playing.
This takes no equipment at
all other than a pencil and
pad. Sherry and I have
played this while driving.

Card games have been
difficult to play over the
air . .. obviously. But, with
the advent of microcom­
puters which can shu ffle
and dea l cards for us,
perhaps the day o f the o ver­
the-a ir gin rummy game is
not that far off. If any group
gets going with this and gets
pork y about their prowess
at cribbage, /'11 be on fre­
quency to challenge.

Com puters can th row
dice for us, too, making
backgammon possib le.
Please be sure to let 73
know if you get involved
with this sort of mischief.

Oh, if you would like
some ro tten words for
Word Master Mind, you
might try: BUNK, PUMP,
LUL L, XRAY, /AZZ, FIZZ,
FLOX, etc. - Wayne.

MODEL:V350

FOR BASE STATION
&

REPEATER U S E
H"""'" Arn,>I,I.... end H_'''''''' TOO
Ao-.-nblv I", _ov ""'cM-8il><l~v Ind Se~

62 povnd.; 24 k;Iog' o m o

17. e. 13"'; 432.203. 330mm

e o"",h M ountino, Rubbo, Bumpors
RIck M oo.,onhno" g- A tI<lp,o, M 10PTION A Ll

SO-239-UH~

S89S.00 FOB Factory

3OOWln.Oulpu'
350 W i n . O utpu,
400 W i n. Ou,put

Bu....... A CPow. , Supply, l l!>12Jl)VAC

Bu",," 1KW Co8~;11 T/R R....y

llO<lB down 011HI~I

!!OdB down . ! Sporiouo

, 0 W.n. (lOW! or 350 Wi n . (HIGHI

Fron' P....... All M ode 5<>t I...theo'",

C",w ...,to"n SSB Ind CW
M odel FI 35 '" F235 ,equ~&d for
con'inuoua FM ,,_. ,_

Bu"-'" T""""""Sw~ch to, Fin Con,,",,1
.. 13 Volt . , 3 A mp. ' .... on Reo, P_ I

144-' 46MHo; No T"","Il

3!iO to400Wln.

Fully T","3"_'OO

AM ·FM _sse·CW_RTTY

RF POWER LABS, INC. ~""
~

USA Price

T impe","'''' Con,roI

Au....... Outpu,

o....;gn loYOU'

W,, ;gh,

So,o lW xH .OI

M oo.,on"no

Po"",,,Output Selec'

MI'e<'o>g . Ugh,....

COOO"Il

3/4 KILOWATT DC INPU T
ALL MODE VHF AMPLIFIER

SPECIFICATIONS:

FrIQUfI""'V RAr>08

Power O<1tout, MI~ ,

Cireuit....

M Odee o f 0 """",_

DutyCvc",
Glin. T ypj<ool:

BW_ ln"",
12 W_Inp<Jt
15 W ....l lnpul

Prim"", Winnll

TIA Swi'c l>M>g

Sao""".

f.l YEARS WARRANTY!
~ EX ACT Replacements for

SYLVANIA ~? ..
ECG Semic:onducto:<t '"

ECG_ ECG_ ECG_ ECG_
'00 . 94 ' 4l 1 . ' 0 U O 1.90 n9 . N
10' .n I" S.'S '21 1 .90 290 .M
' 02 1.00 U S t . 'S 112 1. 99 291 1.99
'0" ." '11 L.l ' ,,~ 2." '" ' .It
101 LOS "'0 ." U, S.'" 291 1 ....
'01.1. I . U '" 1.61 US 4.14 194 I . "
,(10 1.10 '16 2.06 226 1." 291 1.01
' OS , . .." " , . 49 ' " 1." ll' l. ll
106 .&0 " 9 1.69 129 ,. ... , n I .U
10 ' . " 180 6.19 n o I."" 199 l .M:
lot .19 111 1. 40 III 4 .40 100 1 .02
III 1 .11 11 ' l.ll I II . ' 0 "'2 l.to
III .n III 1.61 nl . ' 4 )06 1.to
12lA . 19 1&4 l. l' n' .n "" l . ,l
124 I . l l ," 1.'0 n s l.Il "'" ' . f'
ll 6 1.16 '8" '.<6 l JO ' .S' J09I( l.U
' " '. &0 '"0 1.•6 H ' S.O' lIO I .f'
ll8 1.11 U t 1. 19 n l 8. n m '. ll
119 1. 16 ,.. 1. 1' n9 1.02 n l l .ll
110 1 .91 '90 I." 10' 1 .11 III 1 .00
m 1.98 '" ' .01 141 ' .90 114 '.n
III 1.01 >91 .n 211 1 .11 llS 1.01
III 1.14 U , 1.00 21' l.16 11. 2 . ' 4
II I 1.41 n' .•, 219 l.n ll1 lO.IO
II I I. I S " SA ,.,. l&O '. 06 l1l lO.""
UO ' .14 " 6 1.'" l 81 6.lS 119 1.11
U l 1. 02 " 1 1.19 '" '.14 110 16 . 00
ISl 1 . ll U t ' .'1 "l I .ll II I '.IS
U8 I.ot 199 .19 . 84 1. l S 111 1.110
1S9 . .. lIO I. l ' lO' 1 . 99 )ll 1.11
160 1. 4l 1 11 I. M 2&4 S. 1) no 1 . 11
161 .,. III S.ot '" . 69 )11 11.10
162 '.lS ' " '.16 2111 . 14 l 16 .M

_ F·A·S.T Sime Diy Shlpping·ln Slock!
_ FREE Freight on on propoid ord.r.
_ EXCLUSIVE 3YEARCONDITIONAL WARRANTY!
_ NO Min. Ordor·QuonlUy DI5count5 A..ltoble
_ EXCLUStVE tNVENTORY ADJUSTMENT!
_longerHou.e Mon·Sot. se.toc, Sun 1-7p.
_Call TodlY-To placa your ordor (S18j 465·33li7

Communications & T.V. Unlimited
17 Washington sr.. Rensselaer. N.Y. 12144

bact Jepanaae T.en.l.lo•• " IC'. Avail able
T.V.·C.B.·AMATEUR RADIO·STEREO·MONITORS·

ELECTRONIC PARTS "" C10S

276



editorial by Wayne Green

W2NSD/~

NEVER SAY DIE

Man's Hobby" ? Rick Ferranti
WA6NCXl1, author o f August's
most popular article, will fi nd
himself in a sl ight ly higher tn­
come bracket t his year, t hanks
to the $1 00 prize our readers
voted him with thei r Reader
Service card ba llots. Rick, we
suggest you drop the hobby or
stop wri ting crackerjack ar­
ticles for 73-or it will be a rich
man's hobby for you,

I need a diagram or informa­
t ion on a 2 meter 1 W-in/1 0
w-out amplif ier . The ci rcu it
boa rd has #85- 1661·0919 74­
080674 printed on one side and
the other s ide has #85-1661·1
plus 2 o ther numbers. A thick
aluminum panel has #203-1466
stamped on it. It uses one
2N5589 and one 2N5590. It has
a 4PDT, t z-vort relay built-in on
the board . I am also missi ng
co ils L304 and L305. Can
anyone hel p? I wi ll pay you for
whatever is needed to copy the
info,

Jung Y. Lem KB6BO
5222 Coringa Dr.

Los Angeles CA 90042

I need a manual or schematic
for a Swan 1178 (117 V ac)
power supply. Thanks.

B. Mongeau
2215 Marie Victorin

Sillery, Quebec
Canada GH 1J6

Emil Schuchardt, Jr.
21 East Clark SI.

Springfield OH 45506
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I am in need of a schematic
diagram for a Royal Canadian
Navy transm itter-receiver , type
FR·12·PH 05161-PH. The rating
is 12 V dc 6 A cont., 11 A int. ,
spec. is 122904. and it was
manufactured in 1944 by th e
Canadian Marconi Company.
Al so, I would like the add ress of
the Canadian Marcon i Com­
pany in Canada, if at all possi­
ble,

ho te l reservation , compl ete
with permiss ion to use your
ham rig and an tenna, You'll
want to save up some money,
too, for the boom in Caribbean
travel which has resu lted from
the Eastern fares has also
jacked up the costs of hote ls,
food , etc.

I am a publ ic school teacher
at the Pine Point Experi mental
School on the White Earth In­
dian Rese rvation in Minnesot a.
The school is the ma in focus of
the Pine Poin t communi ty, and
is involved with preschoolers
through adul ts.

There is much interest on the
part of t he students and com­
munity in general in com­
mun ications, and many stu­
dents are excited about study­
ing for thei r amateur rad io
licenses and start ing a ham
club. Interest was spurred by
the C8 club we started last
spring , but t he sunspot cyc le
put t he lid on legal 11 meter
communications during t he
school day, The motivation and
built-in Incent ives in ham radio
would serve an importan t fu nc­
tion here, especially during the
long and frigi d w inter.

In addition, the Triba l Coun­
cil has been talking of a fu ture
Chippewa ra dio station to
cover the reservat ion, and ham
radio would be the seed fro m
which engineers and techn i­
c ians cou ld grow.

If any individual, orcantza­
non, or company coul d provide
the school with working station
or test eq uipment, learn ing
aids, etc., new or used, donated
or at low cost, please contact
me at the school.

Walter Kimmel KB~B
Pine Point Experimental

School
Ponslord MN 56575

Ham Help

AUGUST WINNER
" Ham Radio Is NOT A Rich
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You'll find that there are
other demarcations between
the two countries when you try
to make a phone call from the
Dutch side to the French. Good
luck in dealing with the French
operators ... if they get off
lunch break.

We could use a lot more ac­
tivity in the islands, so check in­
to the Eastern fares and see if
you can' t activate an is land for
a few days and find out why
some hams get so addicted 10
DXpeditioning. Wi th t he CUf­
rent line of tiny r igs, you can
carry one along, complete with
antenna, right under t he plane
seat.

The Eas tern fares have
substantially changed t he
economies of the islands, so
you'll want to be sure to reserve
your seat we ll ahead of time
and make sure thai you have a

• •

"

from page 255

. '

•,

.
•

able to take a simple business
t rip an d, for less than t he
regular fare, fl y anywhere in the
Eastern system .. , and th is in­
eludes such interesting DX hot
spots as Saint Martin (which is
two countries!), Marti n ique,
Trinidad, and a lot of other
great Caribbean Islands.

Write ahead and get your
license from the Department of
Telecommunicat ions, If you
wait until you get there, you
may f ind yourself up against
several days of red tape, and be
back home before the ticket
comes through.

Here's the on ly border be­
tween the French side o f Saint
Martin and t he Dutch side,
Saint Maartens. It's j ust a
marker alongside the road, and
you have to keep your eyes
open to see it.

•,,.<
•<,



OSCAR Orbits
The l isted data tells you the time and place that OSCAR 7 and

OSCAR 8 cross the equator in an ascending orbit for the firsltime
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List
the time of the first orbit . Each successive orbit is 115 minutes
later (two hours less five minutes). The chart gives the longitude of
the day's first ascending (northbound) equatorial crossing. Add
29 0 for each succeeding orbit. When OSCAR is ascending on the
other side of the world from you, it will descend over you . To find
the equatorial descending longitude, subtract 166 0 from the
ascending longitude. To find the lime OSCAR 7 passes the North
Pole, add 29 minutes to the time it passes the equator. You should
be able to hear OSCAR 7 when it is within 45 degrees of you . The
easiest way to determine if OSCAR is above the horizon (and thus
within range) at your location is to take a globe and draw a circle
with a radius of 2450 miles (4000 kilometers) from your QTH. If
OSCAR passes above that circ le, you should be able to hear it. If it
passes right overhead, you should hear it for about 24 minutes
total. OSCAR 7 will pass an imaginary line drawn from San Fran­
cisco to Norfolk about 12 minutes after passing the equator. Add
about a minute for each 200 miles that you l ive north of this l ine. If
OSCAR passes 15°east or west of you, add another minute; at 30 "
three minutes ; at 45' , ten minutes . Mode A: 145.85-.95 MHz uplink,
29.4-29.5 MHz downlink, beacon at 29.502 MHz. Mode B:
432.125-.175 MHz uplink, 145.975-.925 MHz downlink, beacon at
145.972 MHz.

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

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. Due to incorrect tracking Information ob­
tai ned during the early days of OSCAR 8, the equator crossing
t imes contained in most published charts are in error. To correct
th is error, multiply the orbit number by 0.00205 minutes and add

Osca, 7 O,bila llnlo,moUon Osc.,8 Orbito llnlo,motion
Orbil Data Tim. longitude Orbit Dolo Tim. Longitude

(Oae> (GMn of Ell. (0""> (GMn 01 Ell.
Crossing ' W C,ossing ' W

18495 Bbn 1 ()()()(I;15 62 .7 3771 Abn 1 011 1:17 59.6
18506Abn 2 0103:32 76 ,3 3785Jbn 2 0116:28 60,9
16520 Bbn 3 0002:53 612 3799 J bn 3 0 121:39 82.2
18533 Bbn 4 0057:10 14.8 3813 Abn 4 01~:50 63.5
16546 Abn 5 0151:27 M.3 3827 Abn 5 0132:01 648
18558 Bbn 6 0050:48 73.2 3841 )( 6 0137:12 66.1
18571 Bb n 7 0145:05 86.8 3655 Abn 7 0142:24 67.4
18583 AM 8 0044 :~ 71 ,6 3868 Abn 8 0004 :21 42,9
18596 Bbn 9 0138: 43 85 ,2 3882 J bn 9 0009:32 442
18008 Bbn 10 ooaace 70, 1 3896 J bn 10 001 4:43 45.5
18621Aon 1101 32:21 83,7 3910 Abn 110019;54 46.6
18633 Bbn 12 0031;42 66.5 3924 Abn 12 0025:05 48,2
l M 46Bbn 13 0125:59 82,1 3936 X 13 0030:16 495
18658 Abn 14 0025:20 67.0 3952 Abn 14 0035 27 50.8
18671 Bb n 15 0119:37 60.5 3986 Abn 15 0040:36 52 ,1
18683 Bbn 16 00 18:57 65;4 3960Jbn 16 0045;49 53 4
18696 Aim 17 0113:15 79.0 3994 J bn 17 0051 :00 54.7
16708 Bbn 160012:35 63 .8 4008Abn 18 0058:11 56,0
18721 Bbn 19 0100 :53 77.4 4022 Abn 19 0101:22 57.3
18733Aon 20 0006:13 62,3 4036 X 20 01(16:33 58,6
18746 Bbn 21 0100:31 75,9 4050Aon 21 011 1:44 59.9
16759 Bbn 22 0 154:48 89.5 4064 Abn 22 011 6;54 61,2
1877 1 Abn 23 0054:08 74,3 4078 Jbn 23 0122 :05 62.6
18764 Bbn 24 0148:26 67.9 4092 J bn 24 0121 :16 63 ,9
18796 Bbn 25 0047,46 72.8 4106 Abn 25 0132:27 65 ,2
18809 Abn 26 0142:04 86.3 4120 Abn 26 0137:38 665
18821 Bbn 27 004 1:24 71.2 4134 X 27 0142 :49 67,8
16634 Bbn 28 0135 ;41 84.8 4147 Abn 28 0004;46 43.3
1ll846Ao n 29 0035:02 69,6 4161 Abn 29 0009:57 44.6
18659 Bon 30 0129 19 83 2 4175 J bn 30 0015:07 45.9
l M 71 Bbn 31 0028:40 68,1 4189 Jbn 31 0020:16 47 .2

the resu lt to the equator crossing time as pri nted in the chart. For
example, the published time for orbit number 3352, the first
equatorial crossing on November 1,1978, is 0018:50 UTC. Thus, for
orbit number 3352, the corrected equatorial crossing time would
be:

Corrected time = 0018:50 + (3352 x 0.00205 minutes)
= 0018:50 + (6.8716 minutes)

= 0025:42.3
The longitude figures con tained in the OSCAR 8 chart are virtually
unaffected by this tracking error. The chart gives the longit ude of
the day's fi rst ascending equatorial crossing. Add 26' fo r each
succeeding orbit. To f ind the time OSCAR 8 passes the Nort h Pole,
add 26 minutes to the time it crosses the equator. OSCAR 8 will
cross the imaginary San Franclsco.to. Nc rtolk line about 11
minutes after crossing the equator. Mode A: 145.85-.95 MHz upl ink,
29.4·29.50 MHz downlink, beacon at 29.40 MHz. Mode J:
145.90·146.00 MHz up link, 435.20-435.10 MHz down link, beacon at
435.090 MHz.

Corrections

DOC PUBLISHES DETAILS OF
NEW " NO-CODE" "DIGITAL"

CERTIFICATE
Changes to the Radio Reg·

utattons, featuring the long­
awaited details of the new " no'
code" certificate known up to
now as the "experimenter's"
certificate and "packet radio,"
were made public on septern­
ber 14, 1978. These changes
came Into effect September 30,
1978. Holders of the new ticket,
now called the " Am at eur
Digital Radio Operator's Cer­
tificate ," will be permitted
operation on two meters and
above using various modes of
operation , including pulse
modes. They may obtain an
Advanced certificate after a
year's operation and passing a
15-wpm code test. Advanced
amateurs may u se pulse
modes after passing the rete­
vant portion of the new exam.
The new exams for all three
classes of certificates will start
November 15 of this year .

Packet radio will be permit­
ted to all three classes in cer-
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tarn parts of the 220-MHz band.
Along wi th other modes, it may
be used from 220.1 to 220.5
MHz. An exclusive two mega­
hertz slot for packet radio, only,
is allowed from 221.0 to 223.0
M Hz . There are no other
changes in the 220 band which
affect Amateur and Advanced
Class operators. Another ex­
elusive packet radio slot is
from 433.0 to 434.0 MHz. Packet
will also be permitted on 24.0 to
24.01 gigahertz. For identifica­
tion purposes, packet headers
will carry an ASCI1 mapping of
the callsign. Secret codes and
ciphers are not permitted.
Modulation techn iques and
emissions for packet radio will
be determined by experiments
undertaken by amateurs
themselves.

Pulse modes Pl1l and P1 are
permitted on two meters be­
tween 145.5 MHz and 145.8
MHz, and Pl1l, Pt . P2, and P3 are
al lowed from 434.0 to 434.5
MHz, with P4, P5, and P9 being
added in the 1215.0- to
1300·MHz slot and in bands

from 2300 MHz on up.

Further changes to the Regu­
lations note that for all classes
of certificates, exams will be
held four times annually, nor­
mally in October, January,
April, and JUly. Separate
credits for code exams are
good for one year. Multiple­
choice questions will remain
for the Regulations portion,
with narrative-type questions
for the theory.

Details of the new regula-

Please pass this informat ion
on to the good people who
were kind enough to read my
article " Sleight of Hand" in the
August, 1978, issue of 73.

The circuit shown in Fig . 5
on page 77 should not be used.
This Is due to the fact that as a
greater load is placed upon the
output, the impedances of the
primary transformer windings
begin to change every halt­
cycle. The impedance of one
primary increases, while the
other transformer primary im­
pedance decreases. This gives
rise to a sharp drop in output
voltage as the load resistance

tions and the examination reo
quirements for all three classes
of certificates are contained in
the new DOC bulletins, TRC 24,
effective October 1, 1978, and
TRC 25, effective September
30, 1978. These may be ob­
tained from the Department oi
Communications Regional of­
f ices in Vancouver, Winnipeg,
Toronto, Montreal , or Moncton,
or from the Telecommunication
Regulatory Service at DOC HQ,
300 Slater Street, Ottawa, On­
tario K1A OCa.

decreases.
My apologies to anyone who

has tried to make th is circuit
work .

Bob May K4SE
Jonesboro TN

We have just received a
belated correction to " The
Beeper," (January, 1977) which
should allow the unit to tunc­
tion as intended. It appears
t hat a lone decimal point mrs­
placement transformed C5 to
0.001 uF when it should have
been 0.01 us.

Gene Smarte WB6TOV
News Editor
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if: COMPLETELY SCANS ALL 400 CHANNELS
if: TWO SCAN MODES PLUS CONTINUE
if: PROGRAMMABLE PAUSE AND LISTEN TIMEOUT
if: SEALED BRACKET ADAPTS TO EXISTING MOUNTS
if: STYLED TO COMPLEMENT THE MEMORIZER
if: EASY TO ASSEMBLE INSTRUCTIONS

Oe,lgneCl ond englnee,ed 10f Ihe .,AESU fT·2211!. Ihe , c gnnef II Idegl 10 ' locgllng
occupi ed c honne ll g n Cl locol re peole, Ir.quenclel. elp.c lglly while "gve ll ng.
Chgnn.l l o mpHng OCCIHl In Ih e PAUSE mgde wllh p'Q9,g mm o b l. monllorlnQ 11m• . In
Ihe USTliN mCld• . lhe , conne' loc ot., a nd lock, ente g n oc c upied c hg nnel until III.
CONTINUE bu"o n II d.p ' . lIe d cr III. c llg nne ' ,emg l,.. uno c c upied 10' III. p,.p,o­
Q,gmmed pertCld. C ompl.le ..conne, kl' only $23.99 p lul $1.00 I lI lpp lng (Al 'e" d enl l
g dd 5'1. las). Se nd you, Old.' to,

HOllY SYSTEMS, 1642 N. OLEANDER. TEMPE, AZ 85281 .". H32

SCAN YOUR YAESU MEMORIZER

NOW ~O~~AN
~IG cA

THE FIRST CHOICE IN

REPEATER CONTROL
The Power ond flexibility 01 Microprocessor Technology

AUTOPATCH, REVERSE PATCH, SMART 10, ACCESS CODE
MUTING, MORSE CODE ANNOUNCEMENTS, FLEXIBLE
FUNCTION TIMEOUT, COURTESY TONE, LINKING,
CONTROL OP. FUNCTIONS, TWELVE USER FUNCTIONS,
... AND MUCH MORE.

Call o r wr it e for s p ecifi catio ns:

MICRO CONTROL SPECIALTIES (617) 372-3442
....M69 2 3 elM PARK GROVELAND, MA. 01834

See us for Integrated Circuits,
Transistors, Re sis to rs, Capacitors,
He at S inks, Edge C onnectors, Leds,
e tc. , e lc .

Authorized Distributors For:
C ontinental Spec . (Breadboarding

Devices)
Datak Co rp . (Photo Etch Supplies)
Vecto r Ele c tro n ic s (Pe rf Boa rd )
O K Mach in e (Wire Wrap Supplies)
E-Z Hook (Te st Clips and Jumpe rs)

Vull QUI Re l...l 540'., Open Duly _t lO:A. M.

CHICAGOLAND

AU Me rc handtH New and 100% Guaranteed .
Ple,u e in clude . hlpp,n q c harg ... with ynur o rde r.

MINI DIP SLIDE SWITCH
7 Switches -$l.SO •

S/$7.00 "ThIS olfer good thru ~
12/31178. ~
Reg . price-$1.65 ea.

47.6 MFD-4500vDC CAPACITOR
Ideal for linear powe r
su pplies. De rate 10 approx .
2750vDC for continuous d uty.
Mfd : Cornell-Dubilier
Ship: WI. 28 lbs .
Oim: 12Y2" H x S"W x 4"0
530.00 ea. 2/5S5.00

HEAT SINKS
6030 B- Vertical Board
Mount For TO -220
Devic es.
6/51.00

SOlO B- Fo r 14 &
16 Pin DIP IC's
10/51.00

v- Reader ~fVic..-see /UIg<t 323 279
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Med.Pkg. 4pcs 6x9 $6.95
Large Pkg. 3pcs 9.12 $7.9S

,- " - ___.......,-_ .._ _ _. c.. _ _ _ ......
_ ~.. ~.._ _ I ..-

" ' 1m" """I' 'li . ;~. ' (Ill 1_ ,,_ "I"
.. ClIO..", " .., , ,_..."

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

LO W COS T _ LIG HT_ STRON G . NEAT. H'GH Q U"l ITY
S ' NGLE II"N D ....._. Tt...._,.,. O' ••<1..... _ .
"NT ENN" ' . " " . "M " T EUR II"NDS. MAR S . S.... W .s..c.... r._ . POWER .... , . 2000 w .... _ .. _. _
AI M ll llE I _ M ODELS TR A N$RECl£VERS' W •. 3 .. _
3(1 "- 300 ... , " . O'C""".-.. ll Go C .. .. ... . 'ft_o-_ _ ""'" ..... . eo "- rOIlM RG SllU
lA~ .. 1 10.00 M ..ol _ P L2511 C_o<.... . CQM P\.[ T ­
EL Y A $ $ EM8LEO _ REIlDY TO PuT UP 11'10 USE!""_- _.0__ .."".-....... .._..... __ ._"
_ ........... "" .....1 COOl .. ..
... ...... _ "HYWHERE ' " TRUE Dl-POLE _ _ .
S T IlH[)Il.RD o r A L L RAOI O ..HT[N NIlSI PORTIlIILE_
EASY .. M O V E _ ..oct. W _ _ • _LO NG L IrE!

8 0 ....... · \211 "- No. 1'1 0 _80 ' 0 "'''''' _ t6 "- _ 1'10_10
. 0 ....... • lIll "- _ 1'10 _"'0 I _ 9 "- H•. 1'10. 1
20 3 3 ft. _ 1'10.20 C;O, II · ' T "- H ..CII..O
'15 22 ft. H•. 1'1 0 _15 . 9 77 "- No. tfl).49

"NY M ODEL .... 1'9.9 11 '»0..1 1 2.00 _ •••• ., US .. ,
(S• • c'" ,•••. 1 3 .00 - tt " " ' ''' M K1 _ 2 ...
'!lOI SEN D r UL L P RICE OR O RD ER WITH VI SAllI ••k ·
.m ) M ..s T ER C HARGE · " M E IlP , G '" No. • "" E • .
0 P h i.ece.aae.saea lIAM'8P M, , W • •"'"
.. 2 . 3 •••• , 00. .. ""w """ ..... ...,. ,"",.... _ rRE[
INrORMAT ION, W E S TERN ELECTRONIC S
0 _ ,"7 _ ' 2 K....ft• •.N ..._ k. ,8Ele.T .... W I8

COAKIT
..~ ...SSOOOT .-_ .

UNIVERSAL TDWERS
SUPER DISC OUN TS­

S.AS.E. l or b rochure and prices!

AG-SU· 100 mUl\,ples ... l&;flt.
AG-2 13U • (Non-conlam'nallflg jackel)

.100' mull.ples 22eflt
',, " Alum,num Jacketed han:ll,ne - 75 OhM.

1000" rolls Or'ly ... 290:/1t.
Pl259 connectors ........ 25f5Oc ea

or 100 /4 5¢ ea POSTPA ID

JRS ELECTRONICS ~ "
P.O. Box 1893-Cincinnali. Ohio 45201

REGULATED PDWER SUPPLY

Send S A S E lor add'hcmal ,nlormal",n Ine'ud .. sn,p·
)'rIg enarll'" w,!t> check or fI'\Of\ey <)I'd... •...~ ot>

r...,d"'15 add • t"fo 58IK tax I

TIMES CABLE

3 3 Am p (30 Amp continuous ) . $1 19,95
20 Am p (16 amp. coer.j. $74,95

8 Amp ( 6 amp cont.j $39,95

• Fully . eg ulaled. dual protected. 13.8 volts
• Illuminated onloll switch
• Ham mertune m elal case

CONNECTOR ASSORTMENT
$25.00 $23.50 ..oh
PQ,l p~ i d lois of I~.e..

Indud .." S. PL 2 5~ , 5 -S021~ , 5 ·UGI 75, S - UGI76.
2 . PL2S8, I · OM. I· Ml 58, 2 · 10.1 15" , I _ UG25S,
I· UG271. 2 · PL2S~PO, 1 .1021 ·20. I _U<} ~l n i n<}

Arr...t",.
Moor.., a..rgfI & V... f1C...,rfld I & nd 'or F," c.' '''DP

COAKIT ~""
P.O. 80. 101-A. Dumont. N. J . 0762.

C'rcle C21 on lI....de. S......;<;e Card

.... 8 32

•

BAY-COM
19 6 FRONT STREET

SCITUATE MA 02066
6 17-545-9 70 0

Prepaid
USA

CHECK . M.O.. MASTERCHARGE. VISA

$ 255.00

•••••••••••
Other Regency models at :

•similar savings-send for list :
•

: •• M8 SS. residents please add 5 % lax •• :

~rans Com ~'"
Tone Signaling Equipment

••••••••••

DISCOUNT SCANNERS
• • ••••••••••••• • •••••••••••• ••••• •••

~ 'Tl1e '{oud\:"
•••••••• •

P O !I<I . 120. Add,<oo. lIli""" ....JlO I JI HI~ J -6124

,_,••" TGoI••""''''14'"''. T .
C Il.I 11" P.L, co .....1"•••Jlst .

" nlur..:

I",,. ,i ne w,,-, di"ofl,on of I." ' han 1 ~.,. THll

P IUI in ,""< <I<m<nl

f-x« l le'n t h mJl"otur< '" f Il'<lutnq' ..."'Ii' y

I ."", eu"...' dru. """. C MOS IC ' ,

Immun'11 to R" r"'\l"~.~"''''r ,.-./.
1",-, • . . •,~

11 '''~.\ '"L;" v-,ce4 .,..), ,...........
"'\,~~ <!P"- .:::'.

L<" ..""'
/111 Mt-..\i~

Aho ,...il. hlt

Tourn tone <.,codm from S29.9S. touch toM decode.. and
two lone scqum.ial tOM mcoden and <Io<:o<kn.

f/S# Orlkr from '" for fu",," informa,,,,,, conlaa~

- Trans Com =
280



CIRCUIT BOARDS

w. cen . upp ly ",," ny 01 11M II. m. , .... n....
10 ma ke a p-c bo....d . S.nd S ASE + 25 cenl.
tor cel.IOlI.

L.,o~ ~o ,-J

New York. N.Y. 10007

Write for CATALOG
CRAMMED WITH GOV'T SURPLUS
ELECTRONIC GEAR SEND 50& FOil HAND LINQ

Ph , 212- 267-46115

.ARC·5 TRANSMITTER_wilh all lubes & c rystal,
brand ne w in origina l c a rlon , .• •....... $12.95

• SC R·522 TRANSMITTERiRE CEIVER_100_156 mc _,
crystal con lrolted o n 4 c hann.ls. In e xca llen t condi·
tlon with all tubes (18).. . . . . . . .. . . . . . . . • • • . . . $28_50

• LM FRE QUENCY METER_t r. qua nc y range 125·20,
OOOK C. op.ra tes on 12 Or 24 V de wilh t ubes , crysta l
& o rig ina l c a lib ra tio n boo k. U . cone .• c heckad
oul. _" $54 .50
AC POWER SU PPLY lor above to,lginal)__ $22.50

•~::~~~.T: . ~~..~~~~. ~I~~..7." .~~~~. ~..~~:~~ f~~:5
HEADSET, low impedanca With c hamois cushions ,

~'J~;:l'rr~2:vycg~~~: CARBON'iiAN'DMIKE5~'i~~
cord & pl ug . new.. . . ... ............. •.• . . , , •. 51.88

• All types of Ira nsmilli ng . racelving & specia l pur­
pose tubes ..ai lable, We Invite your inq u irie s .

G & G RADIO ELECTRONICS~G"
COMPANY 45·47 Warre n Sf. t2nd flour)

Terms: F.O_8_ NYC. 25 % depos il With oroer. ba lance
COD 0' 'emrttance rn lu ll. Subjeci 10 p"o, sa te and
p, ic e c h a nge

StaffordDC

• REPEATER CONTROL
• COMPUTER PROJECTS
• SENSITIZED BLANKS
• NEGATIVES/POSITIVES
• PROTO-TYPE BOARDS
• PARTS KIT
• CUSTOM ETCH/DRILL
• RCA 1802 MP BOARDS
• CIRCUIT BOARD DESIGN
• PROGRAMMING PADS
• ART MASTER PREPARATIONS

Electronic ServIce and Development
427 S. Benbow Rd.

Greensboro, NC 27401
919-274-9917 DA Y/NITE

S..-. I"lI Amaleurs A,ound ft1e World

1465 WELLS STATION ROAD

MEMPHIS, TENN . 38108
PH (901) 683-9 125- 685-8461

Authorized Dealer

DRAKE-ICDM-KENWDDD
REGENCY-TEMPD-DENTRDN

CALL OR WRITE

FOR BEST DEAL

Seee- ')2CJe & Spencet:

ctectmnicJ ~ sa

$64.95
$ 14 ,95

$29 .95

• full 128 ( har ac,er ASCII • Tri-Mod" M05 En·
cOdi ng . MOSfDTU TTL Comp"tlble Output .
TWO-Key Rollove , • l e v..1 and Pul.., 5trobf, •
Shih Md Alpha lock • Srl"c,abl" Parit y •
Po,illve 0' N"g.. tlve Logic . All New, OEM
Gr..de Co mPO nenl> • Go ld (on, act, Low
lounce Key 5witC he • • Rugged G·I 0 Prtnt~

Circuit 50",,, • Low Power COn. umpfion . . ,
..nd Mo r"
Mod,,1 756 K"ybo"'d Kit
Mode l 7D I PI,," lc [ nc lo' ur"
Mode l 702 51",,1 Enelo.....re

~
Full ASCII Professional
K.yboa,d KIt. Mod.1756

Keym Electronics

send to: K.y Electronic .
P.O. Box 3508

SChe nectad y, NY 12303

S-ncl lor catalogu. 01 other NEW rnare!llIndlstr.
sem la. Sockel • • IC., R••.• Ca p•• a nd MOllE.

N.Y.S. Residen ls Add 4 % Sales Tax

''''

M65 A
$99.95
WIRED

M65 K
$69,95

KIT

~ .... M48

I"i!!!!IJ Microtronics
P.O. Boll. 741(5). Keyes, CA 95328

(109)6 34-8 88 8 . 6 6 7·188 8

• Autom",lc ~nd l5.. t ~c~l v~, RTTY an d CW
• Compl~'e h aldwa,~ and ,ohware p"ek"se
. Conn~c" to you, PET U, ,,, Port "nd the ke y/he,,".

phon" lack' of your liS
• T~n m"''''g,, memor ie, - ~ 5 5 eh"r e aeh
• Keyboard buU" ,_allow' typing ah~ad

• U~. built·ln PlL or ex,er",,1TU
• Mo,,~ "aln~t_tandom ') Ie " " , word.
• IncIud", hard ware , ca, ,,,tt,, l5.. m"nu,,1
• TR5-80 ve,,'on a v" llab le

Write or call for d",,, I1~ bre<hur"
Como,",. ,,,>lOOn,, odd 60;, to'

FLY YOUR RUBBER DUCKY I!

eet off the trunk lid and into the best loc ation
on the Cilr ,_ the center of the roof! Tesh have
proven that the low profile quarter-wave whip,
or the rub be r-d ucky from a Handy-Tal ky, out­
performs iI 5/8 whip on the tnm k Ta ke aovao­
tage of the super ground plane by convert ing to
the Fl YI NG·DUCKY magnetic mount Although
designed specifically for use with a H-T. it can
be used with <lny mobile rig. Ten second mstalla ­
lion

FLYIN G-D UCkY magnetic moun t co nsists of,
e Chrome-pleted super magnet (holds SO lbs.I
• Compat ible (Coax plugs furnished to match rig

requirements . Specify BNC. F type. Pl 259 ·
SOB'!. Fo r TNC Wi,on type add $3

• Coax c a b le 105 in. long

FLYING DUC KY MOUNT A ND C A BLE. $13.95
QUARTER WAVE W H IP

(specify conn.. ctor) _ $ 5.95
RUBB ER DUC KY to match
(,pecifyconnector) _ $ 7 .95

tf'. etPS aox 234
.dlCll:e -"" Middlebury CT 06762
ir .... P1 5 (203) 758-92 2 8

•

y" Read'l l SetVice-see page 323. 281



MFJ INTRODUCES A NEW

24 HOUR DIGITAL CLOCK
with HUGE 1·5/8 inch digits that you can keep set to GMT.
Alarm and snooze functions let you use it as an ID Timer.
Assembled, too!

The ONLY thing you
need to know about

Quartz Crystals

IS: 1-405-224-6780

95 • Best delivery plus Ernel1Jency Ser­
vice lj\Iith Guaranteed Delivery

• H ighest Duality with g old MIL­
e -309B Process

• Ailk for Sentry Technology Manual

And, order Toll Free 1·800·654-6850

SENTRY
.... S3 Crys t.l P.n

Chick. s he, Okl.ho....

73018TT

lund (less shippillQ). One year limited warranty
by MFJ Enterprises.

T, order, simply call us toll free 800·647·1800
and charge it Of! you. VISA Of Master Charge
or mail us a cbece or money eoer lor S29.95
plus S2.00 lor ShlPll'ng and handling.

Oon'l watt ,ny Ion~er to enJOY tile convenience
01 a "Hams Only" clock. Order today.

MFJ ENTERPRISES, INC.
P. O. BOX 494 .... M52

MISSISSIPPI STATE, MS 39762
CALL TOLL FREE • •• •• 800·647·1800
Fer tecllniC.. Infonn'\Itf&, enierlflpW status, In
1IIu., IUtlidI C*ir ..tlIl USA, ell 501·32],5869.

MFJ Enterprises brings you a ne..... 24 hour
digital alarm clock with HUGE 1-518 inch orange
7 segment digits that you can see clear across
the room,

f llis one is stricdy for your ham shack, one
that you can e eve set to GMT. No more menial
caeuranees 10 get GMT.

Use Ille . Iarm to remind you ot a SKED or
wIth the SOOOle IUnctll)1l as an 10 timer 10 bun
you in 8 mil'MJle intervals.

A consl,ndy changing kaleidoscopic eauen
IndICates conllnoous operatIOn.

Beive. 2-114 x 4-118 x 8 314 11IC1Ies. Ul lisled.
Requires 120VAC. 60Hz.

Ordll' from MFJ Inti try It - no Obligation. II
not delighted. return it within 30 days lor a re-

emrrrmbrr
~prdalll

CoI.S.M.O. ~G"

~ 2305 CHERRY ROAD
ROCK HILL, S.C. 29730

\i7VA E S U
v

H r ·GAIN
'H<oOuo ",,_
' Hl_l J. I~ "."",_
' Hllll I.,.. r<>- ....
'''~ V'_ '0 1IO ' v ... '''' ...

00....., ""'.
MOS1.Er
, ~ u)o·_..... ,._
, . Hill l<>oo ro.-. .........
Clll ............,,_
(lJOO.- .. _
00_' Vt, ••

~" Uh_"_... '41 "" ... 1 ....
~ '~ 'lllh" ....
~.. la ..... . _ .. 1..
.orollls-­'l>I~ " ....,..
. , _ • ...,. 1\

WILSON......... ......
'",~m ,.."
SA:lTON WIlliE 6' CAIlL!

l ' ''~ 00
, ~ so
,~ 00
.. 00

1 ' .... "~'I" 00,0000
,."",

"'" '>'l,,~

, J '"

11 '"

II " 00
l' I 00
0000

110<100
'0100

U"'" WI;'T MA'''' . T IIEET
PKiLADELPHiA Ill . Mil'

PHON E< .....u.n.••
HOUIII' ,",M.n·hl.

__..... ...- .... .... . 1 _~'- 11OII_-.......
• , ...... ' I I _t_...-. W • ...., .....,c.!500_.
All ot h • • FOIl.

COMMUNICAnONS
~ c"' SERVICES

IN S.C. DIAL 803/366-7 15773,

IN ADDITION TO THE PRODUCTS LISTED ABOVE. WE ARE ALSO FACTOR Y AUTH OR·
IZED DEALERS OR DISTRIBUTORS FOR B & W, BEAK·TEK CABL ES, BENCHER
PA D DLES, THE NEW A EA A U TO·D IALER AND MANY OTHER ACCESSORIES. OUR
SERVICE SHOP, WITH TWO FULL·TlME FIRST PHONE TECHNICIANS, OFFERS EXPE RT
REPAIR ON ALL MAK ES, AND FACT O RY A U T HORIZED WA R R A N T Y SERV IC E

ON SWAN ANO YAESU PROOUCTS. ORDER TOU FREE!
~rsEMO 800-84S-6~83
GANG
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NEW ELECTRONIC PARTS \ \

\
\

\

\

How You

Can Convert
Your Rohn

25G Tower to a
FOLD-OVER

RTT Y
U14 SPEED CV TR BOARD
KIT SlOiUtS
BOARD ALONE $'8 ,95
AUTO CW '0 KIT $31.90

SHIPPING
_"M~ ,,,,eLUDED

IN PflICE

\I 0 ~ '_ICI
Silt SIZES .... 8.,,, J" US .20

17' • . )" r- l a .,S
ZO" ' .," r ' 19. 25
1;' '' I l. l " ' " 16 .50
I r ' II . }" r- '8.80
20" 11. )" 1" 20. 15

Blue base , a Pfl: il y ..h ila Of blKk lop.

SPECIALS
KEYBOARD ENCLOSURES

Brand name. 'i 'llline componenl ' . Stocked in
dep'h. 24 hour deli.a,y . low pric•• a nd money

back 9... , ...1•• on a ll p 'oduc t. We c"'y.
STAMP BRINGS CATALOG

.......... .
ONLY
m.

_.._..._­.,- -- _.­._- - -"- '-

OMsoon 01 Unarco lnduIl.,", Inc
P O 8ox2000.Peone.~ 61601

Unarco-Rohn

"

Do nol a ttem p l to rmise nnlennn 0 '
lI nte nna support near power Iines ­
You elln be KILLED.

AT ROHN YOU GE T THE BES T

If you have a Rohn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Roh n
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work complete ly o n the
ground when install ing o r
serv ic ing antennas or rotors.
Th is eliminates the fear of
c li mbing and work ing at
heights. Use the tower that
reduces the need to climb.
When you need to "get at"
your antenna e •• j ust turn
the handle and there it is.
Rohn Fold-overs offer un­
beatable uti lity.

Yes! You can convert to a
Fold-over. Check with your
distribu tor for a kit now and
keep your feet on the ground.

CHANGE. ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND•

RTTY
made
easy

YC·221 Digita l Disp lay. Only
S69.50 plus shipping. Kit fo r
older FT·22 1s S3.oo plus ship­
ping. Built by Yc esu.

• SUE. l,,-. ·"W..J .. " ..., .. ·· O
' _ 1__ 3 """ Te"
• l.oIiJI*od _ ..- ..,. __.e-_' _
.__ ..._-----' 5__ ' k,_ m . .. .... _......._--
• Tn. =1 ... Iot ...-._ '."
• Iot-.-_

FLu•• COIr. 1-=-1
P.O. lox 976

Top.ka, KaniG i 66601

(913) 2l4 -0191 ... n

13401 Sout h Hoover Street
Gardena. CA 90247

[I R. LEE -rOWER
I NHRNATlONAl[]

Send your check or
Money Order t OI

5 "' ............. _ ro·no _ for +IF
_ F_ , ...,. 0 ' ......

.- ....
DIGITAL READOUT FOR

YOUR YAESU FT·221/221R

ru.1111 •• ...H. !If>
_ f2.t!lf>

De y tepro Electronics. Inc.
For......'yNuDat. Elec"on~.-'" 035­

301 9 N. W I15H'U IN , .ILlNGION 'U S, IU .6000.
PHONE 312-810 0555

283



11978 Index _
ANTENNAS

Tune Your Tower To 80/160 K9S0G
The Extreme Basi cs of
Antennas K4SE/WA408G
The $5 Magnetic Mount. WA2UMV
Keepi ng the Zap Out of the Shack W7RG
Can A Miniature Antenna Work? W6AQM
The Powerful Grounded Antenna W0SlI
Meet the Plastic Wonder. , , .. K00XBI5
A 2m Antenna for the Perfectionist. WB2AWG
A Brass Horn For X-Band W1SNN
Extended Double lepp W6TYH
New Dipole Feeder. , , .. , , AA6AX
The Olitt-Dweller'a Deligh t. WA2UVC
Wait Till You Try 16 Etementsl. WA8FCA
Working 15m With A 20m Beam W8ZCQ
A Better Feedthrough For Cables WABFCA
Resurrecting The Beverage Antenna W5USM
How To Hang A longwire W5GN
The " German" Quad WD4CPK/DF3TJ
Mobile In Disguise KgMlD
Better Than A Quad WA4NWW
The Perverted Double Vee Antenna W5VSR
Towering Low Band An tennas K30QF
The 80 Meter Pile Crusher W20ZH
Phased Verticals For Easy OX W1ZY/lA0BP
The Miserly Magnetic Antenna W2AZD
The 75m OX Chaser Antenna N4VD
The Invisible Allband Antenna WA4FYZ
Who Says Vert icals Don't Work? W2LFJ
New Use For CB Antennas WA2KBZlJY9KS
Confessions Of A Vertical Fanatic KH6HDM
The z t .gtement Brown Bomber W9CGI
The Two Hour, Two Meter Beam WB9TNW
The OSCAR Boppers G3ZCZlW3
The s-Meter Bender. W8HXR
Amazingly Simple Log Periodic Antenna K1QAR
Disguised Birdhouse Vertical. K5lUW
Enjoy All Five Bands W8FX/4
Novice Guide To Phased Antennas W8HXA
The PVC Portable WA6RJK
The Swiss Fork Special. Staff
The Sneaky J WBFXJ4
High Q Antennas K4KI
The Ten Meter AM Antenna Special. W6RCL
Antenna Design: Something
New!. W4FD, W4A TE
The Schizophrenic Triangle WA4JTJ

CALCULATORS
Negative Numbers On A $9 Calculator WB6IXT/7
The Experimenter's Dream Calculator. Reid

c.
The Ham CBer WA4BBU
CB to 10-part VIII: the Publicom I. WB6LQE
From CB To Amateur Radio WB4POH
How About SSB CB Conversions? W4GBB
What? CB Repeaters?!. WA4EOX
CB to 10-part IX: a pair of Radio Shack
rigs WB2UYI
CB to 1O-part X: Realistic's Mini
23 K5lUWIK5SA
CB to 10- part XI: Hy-Gain'a PLl rigs .... WB5BSG
CB to 10-part XII : convert a Kraco Pll rig ... W1PI
CB to 10-part XIII: the Lafayette
Telsa!. DF1SPIW2
CB to 10-part XIV: a Realistic PlL. K0Ql C
CB to 1O-part XV: a Real ist ic HT K5UKH

CLOCKS
The "Do It Al l" Digital Clock K6UGT

COMM ERCIAL GEAR
Reprogram Your IC·22S W6UTE
Simple Scanner For the IC·22S KH6EM
Improve the AX·1 90 Receiver. WA3TLD
I Love My GTX·1 WA4HVH
Heat h HT Goodies WA 11ZS
Drake TR·4CW Review K4TWJ
The Tempo 2020 WA2KOK

284

118 Jan

116 Feb
118 Feb
130 Feb
160 Feb
26 Mar
58 Mar

154 Mar
164 Mar
34 Jun
38 Jun
40 Jun
42 Jun
46 Jun
50 Jun
52 Jun
58 Jun
60 Jun
62 Jun
64 Jun
66 Jun
74 Jun
76 Jun
82 Jun
86 Jun
88 Jun
92 Jun
96 Jun

122 Jun
134 Jun
140 Jun
154 Jun
160 Jun
170 Jun
174 Jun
178 Jun
32 Jul
48 Jul
48 Aug
90 Aug

160 Aug
68 Sep

146 Sep

282 Oct
44 Dec

32 Jan
114 Apr

172 Jan
98 Feb

114 Mar
96 Jul
34 Aug

78 Aug

138 Sep
172 Sep
254 Oct

86 Nov
120 Nov
238 Nov

176 Aug

54 Jan
74 Jan

106 Jan
150 Jan
180 Jan
30 Feb
48 Feb

Put A Sony In Your Shack Staff
Don't Miss the Excitement of ORP K9SGZ
Wireless Monitoring For the Bionic Ham W8FX/4
The Go Pro HT Mod W8FXJ4
Good Grief, Not the 22S Again? WB2LEI
Improve Your HW·2021 K1WXK
The IG·102 Goes Transistor. Rossnick
No, Not Anot her 22S Mod? VE2TM
Cushcraft Does It Again!. Kl 0PO
Can A $20 FM Rig Work? WB4LJ M, WA4WDl
Hiss Exterminator K9POX
The FM Rebroadcaster. W8FXJ4
22 Remote W8FXJ4
The IC·22S Scanner. W911J
A Much Needed Micoder Power Supply K3MPJ
Sometimes A Kit Is Best. W6SWZ
Rock Steady WA5RO N
Updating the Wilson 1402 WA9RAQ
HW-l 01 Owners, Check This ! HB9BLU
The Toggled 22 Fletcher
The End of Autopatch Embarrassment W4CUG
Another IC·22S Scheme WA1ZMO
Improving the SWTPC UDI. K3MPJ
When In Doubt , imorovrset. W6lTV
The Case of the Missing Offset. K3JZD
What Do You Do Wit h A Timekube? Staff
Another Trick fer the 22S WB7SHW
M· d TM M .ICO er agtc K4BJF
Mighty Mods fo r the 820S K4FK, WA4KIL
Improving Heath's HT WA6TLK
Oddball Splits and the IC·22S W6YUY
Triple Threat. K3CMY
Two Meter HT Survey K5XY
Happiness Is A Smart Scanner. K8JS
Improved Scanner fo r th e VH F/One Plus W7AAY
Further Adventures of the IC·22S W6WUT
The Mul tifunction Scan Can WHB1, W1HZH
Happiness is a DMM Kit. W7AAY
Deep Dark Secrets of the TR-75oo WB9SEQ
Heat h's GR-88 Gets Religion !. W2AOO
Wow! A Good Portable gecervert. WA2EJT
The XITEX Video Terminal. AH6AO
Light Up Your Life WA4NUE
The 22S Goes Dig itaL KH61EL

CONSTRUCTION
Forget Ohm's Law Stanfield
Build A Deluxe ORP Transmatch WB4VlQ
Dodge That Hu rricane!. WB41XK
New Li fe For Old Transformers WA7NEV
Cool It! K4Kl
Build A Simple Capacitance Meter W8DCC
PC Techniques Staff
Inexpensive EKG Encoder. WA3AJR
Build A Better Phone Patch Poirier
Build A 3-112 Digit DVM WA5VQK/5
Tune-Up Aids For the Blind WB1FFQ
Measure Periods With Your Counter K6MWM
The Overkill Stal l Warner. W9CGI
Flash Project For Camera Fiends WA6UNK
The Solar-Powered Ham Station W5VBO
A Cheapskate's Circuit Board WA1BVD
Build This Dig ital Ball Game N2RG
In Search Of the Ult imate W6YUY
Super Delu xing the TR·33 WA6JFP
Hey, Old-Timers! The Breadboard Is
Back ! WA7NEV
The COR Goes Solid State WASI LQ
Enjoy All Bands With A Remote Tuner Kl7AE
Counter Acc uracy For Perfectionists K0KDTI5
Graduate to a Better Operat ing Desk WB6EKO
Reli ef for the Rockbound WB2EQG
The ARC Tuner. K90LL
Buddy, Ya Got A Match? K4KI
"SI r 1 ,.. R ··1 dop tmeou s. evrsr e WB3ELV
Add·A·Scanner N2YK/WB2NYK
The Circuit Board Aq uarium WB9QZE
Build a Realistic S·Meter DJ3NW
Build the Ftexi-Filter. W3QVZ
The Klassic Kilowatt K4TWJ
Code-Practice Oscillators W6GXN
PCs Are Easy VE3CGE

CONTROL
Simple Sequential Decoder. W7JSW
The World Of Tone Con trol. K3JE/2

102 Feb
62 Mar

134 Mar
152 Mar
172 Mar
130 Mar
120 May
158 May
166 Jun
52 Jul
54 Jul
72 Jul
80 Jul
86 Jul
90 Jul

150 Jul
60 Aug

114 Aug
126 Aug
148 Aug
168 Aug
44 Sep
46 Sep
72 Sep

118 Sep
122 Sep
164 Sep
214 Sep
48 Oct
54 Oct
64 Oct

130 Oct
142 Oct
250 Oct
262 Oct
274 Oct
192 Nov
208 Nov
212 Nov
222 Nov
130 Dec
132 Dec
136 Dec
206 Dec

46 Jan
61 Jan
62 Jan
70 Jan
78 Jan

164 Jan
168 Jan
20 Feb
28 Feb
40 Feb
64 Feb
92 Feb

150 Feb
140 Mar
146 Mar
168 Mar
36 Apr
66 Apr
72 Apr

46 May
162 May
118 Jun
76 Jul
48 Sep
74 Sep

128 Sep
152 Sep
168 Sep
116 Nov
240 Nov
126 Dec
222 Dec
226 Dec
256 Dec
270 Dec

166 Jan
82 Mar



Fake 'Em Out With Remote COntrol. ... " .. W4VGZ
The Miser's Delight Repeated Controller. , , W2PMX
Give ' Em A Break " " ", .. WB6JPI
Should Repeaters Use Subaudible Tones? K9XI
Power line OX" , , , N2CX
Hung Up On Autopatch ? WA6THG
The Tiny Tone Repeater Saver. W4VGZ
T-R exouce. .. . , " "" W4VGZ
The Autodialer Revisited. , , , W7JSW
The Easiest Offset Ever , K4GOK
Automatic Repealer Offsets N2YKlWB2NYK
The 28¢ TouchtoneTM Mod W9CGI
SSTV Recorder Controller , K3JML

COUNTEAS
VHF On Your Frequency Counter , .. WB0CLH
Good Newei. . , " ", Lassagne

CW
Brass Pounding Simpl ified , .. K6JM
Simple CW Interference " Filter" , .. W8FXl4

DIGITAL
You, Too, Can Go Dig ital. ..... . ......•.... .. K2RB
The Best Probe yet? , WA6JMM/N6WA
A Darn Good IDer , , , KSOM
Time and Tide-Digitally, .. " " WA1TNG

GADGETS
The Trailer light Solution.. , , , W1HCI
Custom-Made Thermistors W7RXV
Super Siren , K3JE/2
New Protection For Your Car. , WA4GIM
Kerchunk Counter , W6NUI
Shock the Car-Burqtar W1DIS
The Super Select-e-Ject. W8FXl4
De-Zap Strap, , , .. , , , , W6SWZ
The New, Improved Automatic 'thermo-
stat. , . .. . , , ... , , .. , , , , . , , ,., , , , . , W9YBU
It's Flora Clock!. , , , , , , W8FXl4
Computerized Capacity Meter Ecclest on
The Universal Not cner. W9CG1
Beat the Microphone Blahs K1HQWI4
Roy Rogers Special: Triggered Sweep Renaud
Watch the Wi nd!. , WA4FWAl5
The c oAmp Beam Heading Indicator K0BV
Watergate Special. , , HB9aLU
Be Mr. Clean!. , , .. , , , , , .. WB4FXD
Maintain cootrcu. , , , , .. , , , .. , , Stanfield
Active Voltage Divider. . " " " , . PY1AQUCT1EM
light Right? .. , , , , , , , Mill s
Bui ld A Better Beeper. , , W3QVX

HISTOAY
How It Was , , W6lM
The History of Ham Radio-part VI , W9C1
The History of Ham Radio-part Vll. W9C1

HUMOR
I Need A Contact , , , .. , , , . WB2DYU/2
Murphy's Masterpiece.. , , WA6PPZ

IC
Test Those ICs!.. , W7BBXl4
IC Timer Review W3HB
The Op Amp Encycloped ia , K41PV
How Do You Use ICs?-part
IX " WA2SUTINNN0ZVB
Is TIL Already Obsolete? , , WB51RY
Schottky: A New IC Generation, , . , . . , , , .. Mccreuen
The New Op Amps , , , WA0UVX
How Do You Use ICs?-part
X , , , WA2SUTIN NN0ZVB
Build the IC Experimenter Leonard
The Long.Term Effects of Working with
ICs " .. WA2SUTINNN0ZV8
Bargain Preamp W5REZ
555 Basics-And More ! ,. WBACEO

110
To Err Is Human, , , , , , .. WB2TOC
Practical Computer Projects , . , , , , Mickle
You'll like SOL! , , , , , WB6JYK
HowTo Keep Your Computer Happy WD9DDV
The Bionic Cloc k !. W4CQI

52 May
124 May
62 Jul

102 Jul
52 Aug

112 Aug
132 Aug
32 Sep
34 Sep
74 Nov
82 Nov
56 Dec
82 Dec

34 Oct
44 Oct

58 Feb
132 Apr

32 Mar
134 Apr
142 Jul
156 Aug

50 Feb
60 Feb
96 Feb
76 Mar

143 Mar
185 Mar
116 May
156 May

60 Jul
64 Jul
88 Jul
98 Jul

134 Jul
156 Jul
172 Jul
118 Aug
36 sec

142 sec
170 sec
174 Sep
204 Sep
122 Oct

152 Jan
68 OCt
90 NO'

138 Mar
48 Nov

24 Jan
40 Jan

166 Feb

44 Apr
120 Apr
158 Apr
78 Jul

94 Sep
220 sec

182 OCt
44 Nov
60 Nov

86 Jan
92 Jan
94 Jan
98 Jan

102 Jan

KIM-l Can Do It!. , , .. W4CQI
A Secret Weapon For Road Rall ies K9PTI
Looking For A Micro? O'Reilly
Fiendish New QUBIC Program Bishop
Put An ELF In Your Keyer. WB9MQY
Try HCAI. Hughot
Solve Those Parallel Problems N31E
At Last! An AFI·free Computer WB6J YK
Another Approach To the ASCII/Baudot
Headache K4HBG
Programming Coil Design K7SBK
Outstanding Computer Bargain
Exposed WA6JSF
Do Biorhythms Really Work? W4KFT
Feeding A Hungry Microcomputer W6GXN
The Exterminator l asher
At Last! A Use For Your Computer!. Stewart
Now An yoneCan Af ford A Keyboard Eaton
Godbout Strikes Again WA7NEV
The Klingons Are Coming! WB9LSS
Diary Of A Survivor WA6PPZ
How Good Is the North Star Disk? Bosen
Pseudorandom ness Is Just Not Good
Enough WA1PTZ
Beethoven Need Not Fear.......•......... G8HBR
Hex Converter For True-B lue Octausts Dolinear
The Cheaper Beeper VE2BVW
Semi -Instant Prog ram Loading WB4GXE
t ow-cos t Keyboard-II. Eaton
Computerized l oop Antenna Desi gn WB21PD
Hey! Wait For Me!. WA3MWM
Morrow's Marvelous Monitor Eigsti
RAMmed by Morrow Hallen
Six Sai d His First Words Today ! WA3MWM
The 22S Programmer Program W60VP. K6MAR
The Occult Computer WA6VIY
A Baudot Program For Your Micro Fricke
The Kalculating KIM-1 Lasher
A No-Cost Digital Clock N8RK
The BASICs of t .Net wcrk Design K7SBK
Nuc lear Attack !. WA7WKA
Computerized aso Records WA7VZR
RAM Checkout's A Snap WA7NEV
Interrupts Made Easy WB6l0A
Use A Computer? Who, Me? WB2HJD
Bird Watching in BASIC land K6EW
Computers and the Real World W1FZA
World's Cheapest QSls WA7VZR
" Look What Foll owed Me Home!" Lute
A Hex on Your 8223 Schneider
The Mic ro Maestro!. K6EW
SSTV Meets SWTPC: Part 1 K6AEP
Wh ither Microcomputers? WB2HJD
SSTV Meets SWTPC: Part 2 K6AEP
A Multi.Memory Morse Machine WA8TIW
" This is Your Computer Speaking" Sorrels
ATTY with the KIM VE1AKL
OX Delight WA4VQD, N3NN

KEYERS
Try A Sensor Kever. WB4T ED
The New,lmproved "Best Kever Yet" K4JE M
Novices, Padd le Your Way To
Happiness W00GX
A Keyer? Who Needs Another Keyer? W6APZ
The $5 Memory Keyer WA2EBY
The Heavyweight. .....................•... K9MX
Sidetone Is A Must VE3EKR
Custom-Make Your Key Padd le W6JB
Build the Triple Threat Keyer W8FXl4

Mis e
The Unbeatable Base-Loaded Three-Element
Rotary Verti ca l. W3KBM
Hooking the Kids DiBlasi
Home Brew An Elephant !. WB6lQS
Grow A Giant Junk Boxl , WB7CTH
Is It Glass Or Iron? WA2SUTIN NN0ZVB
Raid ! W8JJO
See Q, See a VE3FlE
Coming of Age VE3FlE
How To Compete Wi th An HT VE7AQS
S.A.S.E W9CGI
A Ham's Li fe Cycle VU2JS
How To Dissipate 200,000 Megawatts W4NKV
The Great cover-up W4FXE

68 Feb
72 Feb
76 Feb
78 Feb
82 Feb
84 Feb
88 Mar
92 Mar

96 Mar
98 Mar

104 Mar
110 Mar
76 Apr
84 Apr
88 Apr
92 Apr

102 Apr
104 Apr
92 May

100 May

103 May
106 May
110 May
11 1 May
112 May
100 Jun
108 Jun
111 Jun
114 Jun
110 Jul
112 Jul
114 Jul
116 Jul
118 Ju l
100 Aug
106 Aug
108 Aug
100 sec
106 Sep
112 sep
146 Oct
154 Oct
156 Oct
161 Oct
166 Oct
142 Nov
148 Nov
150 Nov
168 Nov
148 Dec
152 Dec
160 Dec
164 Dec
170 Dec
174 Dec

184 Jan
22 Mar

44 Mar
24 May

100 Jul
74 Aug

128 Aug
150 Aug
144 Sep

22 Jan
114 Jan
146 Jan
158 Jan
160 Jan
88 Feb
90 Feb

100 Feb
110 Feb
112 Feb
114 Feb
158 Feb
78 Mar
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Are You Afraid To Build? ............. .... W4RYO 156 M" Tracking the Wild Turkey................ WA8BHR 64 Sep
Can A Diode Replace A Relay? .............. Staff 164 M" Meet Mr. auzzarc ... .. . ............. K8YQHIAA8P 88 sep
II You Want To Know Where You Are. .. . .. Burhans 108 M" The Blizzard 01'78..... ................... W8HXR 92 sep
CW the Hard Way............... ........... Pelton 178 Apt Two Meters At the Summi t . . . . . . . . . . . . . . .. . W6FJT 22' sep
Why Not Go First Class? .................. W9CGI 64 May DXped ition ing.......... .......... ..... . WA2VMs 26 Oct
Another Ten Minute Timer? ... ... . .. N9MX, K9MX 128 May The Lady Saw Red...... . ... ......... . . .. WB4ZVZ 164 0"
II You Want To Know Where You Are. . .. . . Burhans 146 May Tweak ing Your Linear. . ... . . . . . . . ... . .. . . . W5VSR 252 0"
Scare the Hell Out Of Burg lars. .. . . . .. . . . WA6WUI 160 May Support Your Local Fire Chiel ....... . . . . . . W1 FYR 258 Ocl
Happiness Is Being A Ham Try FM On 29.6 MHz.... ... . . . . . . .. . ..... WA7WYF 18' No,
Manufacturer .. . ... .. .. ... ... . . .. . ... . . W2NSDI1 30 Jue Automatic Autopatch... ... . .. . . . . ... ... .. W6GJS 266 No,
Creeping Crud Got Your Signal? . . . . . . . . . . K4TWJ 72 Jue A DXer's Dream Vacation . . .. . . . . ... ... .. WB6JPZ 30 Dec
Modernize The Matchbox..... ... . . . . ..... W8FX/4 84 Jue
The r cwenese " Tower" . .. . ... .. . . .. . K4FK. N40G 146 Ju n POWER SU PPLIES
Finding Rad io Pests.................... WA1UUK 42 Jut Power Supply Regulation............. ... WA3TLD 140 J,"
Video Magic For Your Home...... ......... K4TWJ 44 Jut How To Cut Cos ts On Power Supplies.. . .. W9HDA 28 M"
Instant Engraving... . .. . . . . .. . .. . .. . . . . . . W7RXV 58 Jut Surprisingly Low-Cost Lab Supply.... ..... W6GXN 132 M"
J. B. Fields. Radioman........ ... . .. ..... WB7SZC 14 Jut Avo id An o vervcttace Catast rophe. . .. . ... W7RXV 176 M"
Handling Ole George.......... ............ K5GNZ 84 Jut Coming In Out Of the Cold............ .... W6GXN 154 Jut
Forbidden Contacts . .. . .. . .. . .. . .. . . . . . . . .. Nobel 136 Jut In the Eye o t the Beholder. ............... WB6JYK 64 Aug
Ins tant Paddle.... ........................ W31HA 170 Jut Super Charger. ...... . ............. .. ... WA7YGB 120 Aug
The War Against Rust........ ... ... . .. . .... K8AO 176 Jut Don't Let Your Battery Die........... . ... WB8TXG 151 Aug
Radio Row Revisited.. . .. . ... . ... .. . .. ... . WBJJO 26 Aug Power Supply Magic... . . . . . . . . . . . ... .. .. . . . . Burt 78 Sep
Snocktl . .. . . . ... ... .. . . . . . . . .. . . .. . .. . . McAlister 44 Aug Charge! ............ . .. .. ......... . . .. . . . W4VGZ 201 Sep
Sleight of Hand. ... .... . . . . .. . ...... ........ K4SE 76 Aug The Frugal Alternative . . . . . . . . . . . . . . . . . . . . WBFXI4 186 ocr
2001 - 3...... . .. .. . .. . ... . .. . .. . .. . .. ... WASSNZ 94 Aug A Perfect Power Supply? . . . . . . . . WB3BUU/BIKBUR 266 Oct
Dispense It Right!. ... .. . . . . ... . . . .. . ... .. W4RYO 141 Aug Build the Brute.. ... .... . .. . . . . . . . . . ... . . . . . N9KV 186 No,
Ham Rad io Is NOT A Rich Man's Four Term inals Are Belter Than Three.. . . . W1SNN 226 No,
Hobby.................•.............. WA6NCx/1 142 Aug Fall-Sate .............. ............... .. WA7DPX 250 Dec
Poor Man's Cruise COntrol. ... ... .... ...... W9CGI 164 Aug
Be Legal. ... ... ... ... ....... ... .. AD4A1WA4MFY ' 0 sep RECEIVERS
The sWL Bible. . . .. . . . . . . . . . . . . . .. . .. . .. . . . W2XQ 50 sep Old Receivers-A Hidden Gold Mine. . . . . . W6GXN 36 M"
Relax and Unwind. . . . . . . . . . . . .. . .. . .. . .. WA4TJJ 98 sep Build This Exciting ly Simple Receiver. . . . . . K4DHC 76 May
Home-Brew Circui t Boards.. ... ... . .. ...... W9IWI 132 sep Build Your Own Digital Dial. .............. W l00P 66 Jut
Kerchu nk ... Kaboom!. .... . .. .. . . .. . ... ... N5KR 140 Sep
The KM 1CC Story. .. . .. . . .. ... .. .. .. .. . . WA1JWD 36 ocr RTTY
Reusing Coax Connect ors..... ......... .. W0FEV 72 Oct On Your Mark !. .. .... .. .. .... .... .. WA4KIL. K4FK . 2 Aug
Building From Magazine Articles . . . . . . . . . WA7NEV 14 Oct The UART Gear Shifter.. . . . . . . . . . .. . ... . . . KBBCE 3. No,
Hello HamdomL . . .. . . . . . . . . . . . .. . . . . . . WN3NNY 102 Oct Novel RTTY Autostart. . . . . . . . . . . . . ....... K20AW 6. No,
More " Comi ng Of Age" .. ... . .. . . . . .. . ... . VE3FLE 103 Oct No More Excuses': .. . .. . ........... . ... WB4MBL 12' No,
High Seas Adventure-Ham Style- The TTY Lifesaver. ... ...................... Sergo 216 No'
part I. . . . . . . . . .. . .. . . . . . . . . . . .. . . .. . . . . . . WA6FEI '" Oct Build the " Version Three" ................... Colby 21 ' No,
DMM Buyer's Guide.................... McClellan 126 oct Blockbuster RTTY Antctet . .................. W9IF 254 No,
The Ult imate T·Hunt............ ... ....... WB6JPI 136 Ocl
It' s A Ham's World. . . . . . . . . . . . .. . .. . . . . . . . K2HTO 21 0 Ocl SATELLITE-OTHER THAN OSCAR
Tuned Circui ts In Your Junk Bo x.. ........ W3KBM 256 Ocl Weather Sate llite Pix Printer.......... ...... W3KH .2 J,"
Electro Scul pture. . . .. . .. . .. . .. . . .. . .. . . . . VP2DN 32 No, Toward A More Perfect Weather
Silence Groaning Refrigerators.............. K4KI 42 No, Picture . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . Cawthon 116 Apt
How About Some Ham Shack Safety? .... W7FGD 52 No, Attenttcn, Weather watcnerst . .......... Cawthon 21. Oct
Who Uses All Those Be A Weather Geniu s.. .. .... . .. . . .. ... .. wB8DQr 19. No,
Frequencies? . . .. . .. . ... .. . . . . WB6JPI. WB6HDB 10' No, Autophasing for WEFAX.. . . . . . . . . . ... ... Cawthon 96 Dec
MDS: What Is It? .. .. ... ... ... .. ... ..... Edwards 106 No,
The Junk Box Station . . . . . . . . . . . ... .. . . . WA4DQN 126 No, SSTV
R·X Br idge + c arcuretcr e Vswr.. ... ... . . WB51LK 130 No, What Are They Showi ng On SSTV? ........ K4TWJ 24 Feb
High Seas Adve nt ure-Ham style- What Happened To SSTV? ... " .......... , K4TWJ 72 May
part II. . . . . . . , ........................ , .. WA6FEI 136 No'
Squelch ifying Cheap Receivers...... , ... WA1PDY '.2 No, SURPLUS
Vintage Receiver Mods.......... ... .... , . W20lU 210 No,

Space Age .Junque III .................... ,. W9CGI 170 JanUsing Bargain Muff in Fans.... ... ........... K4sE 276 No,
Surplus Adventures... ................... W9HDA 126 Feb

Ham Helpt. ................................ N4AL 286 No,
Be A Surplus Survivor.. ................. WB4APC 62 sepClose Encounters....... , ................ K8NQN 36 Dec

Receiver Diseases. . . . . . . . . . . . . . .. . . .. . . . . . K41PV go Dec
Another Surplus Treasure........... ... McClellan 96 No,

High Seas Adventure-Ham s tyle- Space Age Surplus.. . ........... Endress. Endress 60 Dec

part III......... . ......... . ... . . . . . .. . ... . WA6FEI 142 Dec TEST GEARThe Packet Radio Revolut ion . . .. . . .. . ... .. . VE2PY 192 Dec Brew Up A Signal Generator.. .... . . . . . . ..... Staff 50 JanWARC '79 Preview . .. .. .. .. . .... .. .. . ... WA9MZs 212 Dec
Ham Radio Goes to Schoo l. ............. . . . N2CF 230 Dec

Clean Up Your Act. . . . ... ........... . .. . ... . . Staff 136 Joe

The Games People Play... , .. , .. . .... , .. WB3EUG 27' Dec
Build This FM Signal Generator ... . . . . . .. . W9HDA 154 Joe

An Improved HV Tube Socket . . .. . . . . . . . . . . . Mill er 287 Dec
Pul ses aaroret . ...... .. .... " ..... . ... ... Ptevcan 194 Joe
Versatile Transist or Tester, .......... .... WA5TFK 122 Feb

MOB1LEJPORTABLE The Qu icker, Slicker Transi st or Chec ker..... sercc 31 M..
Hands-free Mobile Mike....... ... ....... ,. W9KXJ 17. Jan How Many pF is That Capacitor,
The Double Whammy Mobile Clarifier. .. ..... K8JS 188 Ap, Really? . . ................ , .......... ... WAQlZCR •• M..
The Amazing Mobile Ute Preserver........ W2EVM 51 Aug How Much Power Does It Draw? ........... Fowler 131 Ma,
The Mobile Dream Machine.. , ........... K9S0G/B 56 Sep The Amazing Zener sweeper. ............ WB4YOD 17' M..
Mobile Securi ty Blanket ................. WA1RTD 270 Oct Ecslasy in Mu ltimeterland. . . . . . . . . . . . . . . WA4A1H 24 Apr

Use Noise To Tune Your Stat ion.. . .. . ... . . W600B 160 Apt
OPERATING Now-A Digital Capac ity Meter! . . .. .. . ... W3KBM 58 May

Guilty? Or Not Guilty? . . . , . ... .. . ...... . WA6HDK 69 Joe Make Antenna Tuning AJoy . . .. . . . . .. . . .. .. . KSQY 134 May
Where. Oh Where .. . . . . . . . , . ... .... ... . ... . W2XQ 13. Joe Horne-Canned Dummy... , . . ... WB2BWJ , WA2JZR 15' May
Shoestring SWitching For CW.. . .. ........ Baldwin 32 Feb Reincarnating Old Test Equipment. .. . . . .. W3KBM '0 Jut
Relaying For Fun And No Profit. . . ... .... ... N2RG 34 Feb Your 'Scope Can Be Improved ... .... . .... ... N5KR 92 Jut
Repeater Procedure. , ......... . . ........ WB4NAY 52 Feb Pick A Freq uency . . . Any Frequency. . ... . W8FX/4 14. Ju t
QRP Hints, .. , .. , ..... , ..• , .. , ..... , .. , ... N2MW 54 Feb In Search Of Stabili ty. . . . . . . . . . . . . . . . . . . . Burhans 80 Aug
How To Work EuropeWith An HT... , .. , .. WB9PYM 2. Aug Build A TTY Tester. .... . . . . . . . . . .. . . .. ... . . K7YU 198 Oct
Ruddy Good Showt . .... , .......... , ...... G3WDI 58 Aug Interchangeable Test Leads....... .. .. .... K3MPJ 249 Oct
The End 01the Rat's Nest. . " .. "., ... ,. WB9FRM 92 Aug Build An Aud ible Transist or
Four-wneet Frenzy!. ................ , ...... K6WS 26 sep Tester ..... , ... , ..... ........... WB7NZG/DA 1DB 2'" Oct
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The Chip Switch . .. . , ", . ,." .. . . .... . , . WB20EL 78 No, Tuned Feeders and Other Good Stull .. . .. .. W0VM 118 0"
Build An FM Tweaker. . . . .. . . ... WA6THG/KH6JSA 100 No, Big Max Attacks.. . . . . . , , , , , , , , ...... . ... . . W2DU 182 Dec
FM Calibration on a Budget. . . ... . . " ,.", W9HDA 108 No, The "Fum-Ham" Fact or. , . "" WA2SUTINN NlllZVB 21. Dec
Build the sao Wonder.. . . . . . ... . ... ",.",. W3HB 112 No,
Build A Decent Dummy. . . .. . . . . . . . """, .. K41PV 244 No, TOUCHTONE
A Junk Box Load Simu lator. .. . . .. . "" ", ... W5JJ 252 NO' Clean Up Your r cucntonetv Act .. ", ... , WA6T HG 44 Feb
An Experimenter's Delight . . . .. . . . " .. " WA lWlW 288 NO' Autopatch Digit Suppressor............... K4FFW 124 Feb
The Lun ch Cou nter. ... . . .. . . ... . . " ,.", WA4PIN 105 Dec Painless r cocntcnetv Ad justment....... . . W3HT 14. Feb
This Voltage Standard Is Prec ise !...... , . WB6NTR 200 Dec Is Your Repeater up-ro-petev. ...... .... . . W4VGZ 88 ""What's Your uF? "" . . . . .. . . .. . . . ... . . . . . K5BTV 234 Dec A Cheaper Chip.... , ... ", .. "", ....... . W7JSW 150 ""How To Thwart Ma's Dial System.. " .. ", .... Ring 164 Ap,

THEORY Quick Check For TT Pads.............. , .. . K3BPP 115 A,g
Think You Understand SSB? . . . .. . . . . .. . . . W2FEZ 34 J," Total COntrol. .. . ....................... WB2MPZ 60 Del
Try The 10 VIP Method... . " . ............. Hargett 88 J,n Super Simple TT Generator........... ... WA6AFX 78 Del
Op Amp Insights.. ,., .. " .""""""",., K41PV 142 Jan
Trans istor Primer. ... . . . . . .. . . ... " .. """, K1UZ 149 Jon TRANSCEIVERS
Ham Sha ck Anthropometries. . . . . . . . . , ... , W3ZVT 174 J,n Tighten Up Your SB·'02.............. . ... . W2POG 53 Feb
Logical logic " . . . " ... . . .. . . . . . . N6WAIWA6JMM 188 J,n TS·700A caubretcr. ,. . "'" , ", . . . . ... . ... K9POZ 128 Feb
How To Use A Varactor.. . .. . ... . .... . .... . . W6JB 182 "" Exorcising Power Supply Demons, , ", . ..... K41PV 52 ""New life For Your Old Dipper. . ", .. W2C HO/K4EA 40 Apr Rejuvenate A Pawnee! . . " . . . , ... " K4GRT, W41EV 104 Del
How Sunspots Work... . .... . .... . " , , . . WA4FDE 13. Apr
Danger! Micro wave Radiat ion... . . ... . . . .. WB6JPt 170 Ap' TRAN SMITTERS
Off ici al FCC RFI Report.. .. , , .... , , .. .. , , .. . . FCC 30 M' , Old Rigs Can Live Again !. " " , .. ... . . . . . . .. K41PV 40 M"
DMM Survival Course.. , . , . . . " , .", , " McClell an . 2 M' , You're Stil l Using Tubes?
Novice Guide To Phased Antennas. , , , . " , WBHXR 13. J,n Yecccn ! ... . . . .. .. . . , , .. , , , . , , , , .. W6HPHIG5AWI 50 Ap'
The End of RI Feedback . ..... . ... . . .. , , ... K4TWJ 72 A,g
A INWV Primer. . . .. . . . . . . . ... . . . .. . . ..... WBFXl4 84 A'9 VH F
New Life For Double Sideband.. . . . . . . . . . . . . . K110 152 A'9 Try 220. You' ll like II !. . . ..... ... , ... , . . . , .. K00 ST 154 Feb
More CW Fun With Break-In Keying . . . ... WBlllKTH 160 A,g VHF Notch Filter. . . . . . . . . . , , .. WA4WOl. WB4l JM 123 J,I
DVM Scrapbook.... .. . .. .... . . . ... . . .. Mcctettan 82 Sep Yes, You Can Build A Synthes izer! , . " " . . , K20VQ 124 J,I
Gourmet Guide To Capacitors. ..... ...... ... W5JJ 12. Sep VHF Transverters and the FT·101. , . " .. . . . W60J F 188 J, I
Reveals Bias !.. ", ..... . .. ,., .............. W5JJ 13. Sep
Microstrip ......... . , . . .. .. . . """""", , N6TX 60 Del ""F
Low-Pass Filter Primer. .. . . . . ... . . ", .. " K20AW 98 Del UHF Propagation. . . . . . . . . . . . ,., KL7IEPI1. W1KIQ .2 Feb
PLl Techniques. . ... . . . .. . . ... . . ... . . . . Earnshaw 188 Del 1220 M Hz-Use It Or l ose It !. ........... . .. K1CLL 72 ""The SUMSU E Method. , , . , , , , , , , . , , ......... K1RH 36 No, How To Succeed On 1296. " , .......... . W4UCHI2 32 Apr
Head 'Em all at the (High) Pass. . . . ",., WB6GNM 56 No, The Challenge Of 10.5 GHz.. " ,., W1SNNIWR1AJE 60 Ap,
Educate Yourself. . .... . .... . ..... . ... " WB1AHL 64 No, Can Hams Counter Pol ice Radar? ....... WA4WOL 80 "'yOne Meter -Many Jobs. . ................ Fletcher 102 No, Now Try 1296 MHz............ WA4WDl. WB4LJM 188 Jun
WhO Needs Transistors?, . " " " " " " " .. ,. W5JJ 250 NO' A Complete x -seoc Transmitter........... W1SNN 36 A,g
loran-C as a Frequency Standard. " ,."" WA4EID 278 No, A New Type o f 10GHz Receiver. , . " Kopeika. 4Z4TJ 222 Sep
From CW to Computers. . . . . , , ... , , , , , , , , , .. N6RY 48 Dec An x-aenc Transceiver. .. """"", .. . .. W1SNN 64 Dec

An Improved HV Tube Socket

- easy modification

Harry J, Mifler
99/ 42nd Sf,
Sqrasota FL 33j 80

V ert ica l swee p ampli­
fiers may ha ve a higb

pulse voltage on the plate
pin of th e sock et. This may
cause a n arc to the ad ja­
cent ca thode o r fil ament
pin.

Soc ket rep la c em en t .
while proper. may tak e
considerab le time.

r sugges t t hat a slo t be
cu t with a keyhole saw be­
tween the pin s which are
defe ctive . This air ga p be­
tween the defec t ive pins
no w provide s better insula ­
tio n th an t he o rigi na l
socket. •

\ S HOH ACIIOSS PI "~

\ ..

.(~Oll(

Fig. 1.

S..... SLOT

AFTtIl
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TRUSISTO
BONARZA

9J3ZIS•••••
3~ etch
2S 'O~ $1.~
100 for s.zs

RESONAUS YOUR TOWER
ON 40. 80 AND 160 I

o'll
~ IYlIl,bl, lor 160

met. ...

CALL B!l§~l TOLL FREE

w~ ar~ sc «>nf~nl Ih.a,

you will lik~ il Ih.al _

off~ a JO d.y rn<>ne')' back

gu•••nl,.., if you ..~ in

any ".y di..ahs/i~d

,.i<~d hom \ 11' .' 5
include w,ipping .... <on-

~.'...." .,~: 'i"....,.1 United ">!.."",
........~V~_
STUART E1 ECTRONICS_.

, rlltElIlIEn RO.
UROll, OHIO 44305

~'"(216) 798-9431

TOWER 1'UOEA un bo:
iMUl1.. d and <,..i i,

.dju"l'd '0' I...... , ..., on
Iny lowe, ",., mIll.. , wh. ,

,he .;", 0' typ". To w..,
\
~an be g,ounded or no!.

,\,dial' no, n""'.....ry. No

mor~ hayw,,~ a ..poo.r­

.Jc~ of d il"'l... and I-V ', .

Ev\n your wi f ~ will

lov,e it. The S,uar l

TOWER TlHU R lake '

u.. \virlu ally no e . lra

....~e bUI g' e.tly
ou,pe{form, dil"'l", .nd

I_V·' '\ the ... me. h~igh,

..Iu, i, \' e.,ily .dl,,"able
from ground I....~L S'.rt

m.king \ t>o,ner conl.CI.

::,~~~t: ::~ 1:
antenn.\ .y"~m ,ha l

re.lly genpu', Thf, ">!uarl
TOWER1\IllER ..ill

handl~ 501)'"'''' ou'put.

"""" ~ou un .a<ily uw
you.....tir .. tOO'<fl Ind

",_nl ~.m ly<I~ .. "

comple-..· 1o,", "'Sl..

radi.llOl on «Ullhnd 160

""'~"'_ 11 is common
knooo~g.. ,hoot. dipolto

01 in...,,,ed·.- mmt boo,

.t ~.u 112 ""ye IfnJlh
high (120 1ft'! on 110

.....'~ll in 01,,"'01 it '0
M • low ong,", tMl"'Of_
Bu, you••,,;",;ng lOW.... if

fed ..ith ,...., ~ ..." EIK­

Ironic> TOWER TU"M'"
Cln be ~ to "'" on

optimum 1o,", .nll..

r.di.tor on 4O.81hnd'60

meteu . r io " Stu. n

SUPER TUNER PLUS
A lull 1000 ..·..ll.CW ..nd

1200 ..·.11. SSB power
h.ndli"ll <.PMity.

ii
' VARO SEMICONDUCTOR

D'OX1' _ IIIKT_ ...OIl ••PS" 110.. ~
.10 u . 11 f.r S1.51 IIt·$l5 PrJ

•

...._" ............1 -'VI' MYRTLE
SACRAMENTO CA 95841

is Iti.,_ <ml odd II 11"9 for o"*'"' u SlO
.. ,,",y hI cl UI'S _tIc .-..0 f .....
..... SlO . • BAt, VISA '" Het'PlocI, ,htl9t"" .cId .

SOUTH·S FASTESTGROWING AMATEUR STORE

-_..__... ...-~ ...-..._..-.-_-.."

1315 BLUFF CITY HWY BRISTOl. TN 3762Q

~."

TENN. RESIDENTS 1-615-764-0831
~ :\ll'f''O

o\) y..'I-\'O (,\f'\.
C 'O~'"

~~.-............. c~
r ..... \ ,-
·:~0

'(

l~lJSII
El£CTRONICS. INC.

~=tffi~~= 251-0264

AND MORE '"
ALSO THE APPLE /I PERSONAL

COM PUTER SYS TEM

AU THORIZED DEALERSFOR

YAESU ROHN TOWERS
DENTRON LARSEN
CUSHCRAFT TURNER
WILSON CDE
HY-GAIN HUSTL ER
CES KDK
BENCHER VIBROPLEX
ATRONICS ALLIANCE

TEMPO

CAll OR WRITE FOR THE
BEST PRICES

rr: O_N_A_M-,ATEUR EQUIPMENT

,~".'.'1
"

._. 18 L'-'I I
ELEcT~onlcs
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NOW...FREE PHONE!

Bob FlHTero. W6 RJ K 6AHV. .,10m RAffer ty. N6RJ
ce-e- ...ell ~ P'\OWn nams gove 'IOU cour'eous
personah.led se-vee

854·6046
CALIF CUSTOMERS PLEASE CALL OR VISIT STORES LISTED BELOW

PLUS FREE SHIPMENT
ALL ITEMS U.P.S. (Brown).

CALL US FOR SPECIAL PRICES ON:

,ICOM!

... H31

KENWOOD!

SAN DIEGO, CA. 92123
5375 Kearny Villa Road
(714) 560-4900
HqMay lU & c ...._.. ,....~~ MeN Eltvd

VAN NUYS, CA. 91401
6265 Sepulveda Blvd .
(213) 988-2212
~"00e9<> F wy al Yo<;!OfY B1vo;1

VAESU!

OVER THE COUNTER (Mon. thru Sat. 10 AM to 5:30 PM)
MAIL ORDER, Phone, Write.

ANAHEIM, CA. 92801
2620 W. La Palma
(714) 761 -3033, (213) 860-2040

BURLINGAME, CA. 94010
999 Howard Avenue
(415) 342-5757
5 _ ....... on IOIIfom S F Ao<porl

DRAKE!

• ALDA. ALLIANCE. ALPHA. AMEeO. ATLAS. BIRD.
• coe. COLLINS. CUSHCRAFT. CURTIS. OENTAON.
• DRAKE. EIMAC. HUSTLER. HY-GAIN. ICOM.
• KENWOOD . KlM. MFJ • MOSLEY. PALOMAR. ROHN.
• ROBOT. SHURE. SWAN. TELEX. TEMPO • TEN-TEe.
• TRISTAQ. TELREX. TR~EX.WILSON. YAE$U. more.
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H"!IMIWV HR ·212
R&g&ncyH R ·2a
Revency H R·J I 2
R'9"f1CV HR -2!·.tS
s.a.e .
Sonar 1802-J ·4 , 3601
S 'd 146/8 26
St.n d Hot.lOn
SWoon fM 2X
Tlmpo FMH
T"o /Kenwood
TriO/K enwood TR2200
Trio /Kenwood TR 7200

$3,95 EACH - IN QU ANTITIES
OF 10 OR MORE, $3.50 EACH

HOI.IX DISTRIBUTORS
P.O. Box 436 .,.A t 5

Dunellen NJ 088 12
12011469- 1219

2 METER
CRYSTALS

MANY
IN STOCK

Clegg HT-1 46
o.~~& TR22
o.~~& TR·JJ (.ee onlvl
O.~k& TR 72
G ....~..
I'm,,,,t HW-20 21
c.lIC onlvl
"'1 ...,,*,, HW·202
h;omlVHf Ene
KIOnIWlbon
LafaV&1I1 HA·146
Midland 1J ·505
Reg&ncy HR ·2

FOR THESE RADIOS ON
STANDARD ARRL REPEATER

FREQUENCIES

_ _ 000

- - '"

MAIL TO: 6810 LA.RKWOOD
HOUSTON, TEX n 07..

AnN : STEVE, WASOEN
PHONE: A.C. (713) m -2673

SlATE

_ _ _ ________OlJANT'f"V

STREE T C>"

SEND ~E THE CAlCUlATQFlI5l' NQlCATEO BUOW CO~[lE ...,TH INCLUDED .o..ccESSQA<ES
'NSTRUCT!OI'6 A~ ~ANUf"CTURERS WARRANf"V I UNOERSTA"Il) THAT 1f 1A~ '<OTCO~PL[THY
S"'T<~ EO ' l,IAY RETuR'< IT WITH N '0 (lAYS FQFl ACO"'PLETE RE FUNO (LESS $H'_NGI

AOO 52 00 FQFl POSTAGE AND HANDL ING PLEAS( Al ~OW '0 OATS P~)I,I DAlE Of' RECE,PT OF
QFlOE R FQFl DELIVERY TE' .-.s RESIDENTS AOO ~'" S"'lES T....

electronic calculators
LIST HAM NET TEXAS INsrRUIIIENTlILECTIIONIC CALCULATOR.
'_.11 .211.... T,I. _III, _ ITI" ....OG~ L. SCIIN,I,1C
114.1S 112.... T.I _.TI""'OGA SCIINTI'1C
'1.1' n." T.I.·I1, 110 .'."_00" SCII.TIFIC
...... ..... T.•. •..,:n I" OQJI LlICIINTIPIC
••.•5 U ." T.I. NODIlA IIl. CONYIIIT, O.C......UOCTALiM.X
••.•5 I •." T.l . ... .... IU"'" _111...l1li11110 'INANCIAL
LIST HEWLETT·PACKARD ELECTRONIC CALCULATOR'
17100.00 M1'I.oo "'."', IU I'U -00 IClilfTlflC ....IT'lI ••UAL
410.00 _ .00 "''''',IM I'D _ SCllNT11'lC
tl' I.OO 147.100 M tee. N l'pI _ SClllfTl'lC "'UfT .....UAL
t 71.00 nT.IoO "' nc: Sfpo -00 toetllfTll'lC
175.00 lSl'.SO KI.·10 IC 101,1,"'0 HI!Ul_lllfTlll YIIUAL
Us.oo 2tI2.M " 1 ..-GIlA....ID KlIMTlflC "'IfT'Vl.uAL
100.00 ".00 "' ·:nll IT'" "'00 KIINTIf'1C
".00 1:1.00 "' .421 .-IUI ID SCI'lfTlftC .'TH IT""
• •00 "'.00 M lll _""' OSCIIIfTIFIC"".00 44a.1oO ".".·12.",I",OGIIAMMIO ""ANCIAL ",I"T'VIIUAL
120.00 101.00 H._.·HI 111_ ",OGflAMMAIU IU_£II ....AMCIAL
11.00 11..a M._.·:HI, HlI_IIOGfI"MMIO ..' ......CI..L

.1 stoeK ALL MII.UTT~..CIlAl'lOCALCULATOIlSO...AJI. ANO ACCllSOftll1_.. ---- - -- -

o,I(X)EUSl

-----------------------------

•
I

.,. 1047ALUMA
TOWERS

Excellent for
Ham Communicahons.

VERO BEACH, FLORI DA 32960

MFG'S OF
ALUMINUM TOWERS

.. TELESCOPING
(Crank Up)

.. WALL MOUNTED

.. TILT-OVER

.. GUYED MODELS
(to \00 Ft.)

HIGH OUALITY - LOW PRICES I
"'AOE IN LONG­

LAST1NG
NO-RUST

ALUMINUMl

McCLA RAN SALES TAKES IN
A NYTHING ON TRAOE FOR NEW

ALU MA TOWERS.

NEED: SCanners. CB, 2 MeIer. Manne,

Ant.qU8S. COIns.

Ham Gear.

PROBES

Hi·Z
S1 5.00

•
Low Pass
S15,00

$ 5_00
1 5 .0 0
10.00

-- -,.
•'. -- •··C

-,,..-,· 1 10 mv @
150 MHz

• Per iod Measurement (Optional)
• Inpu t Diode Protected
• 12V·DC Operation (Optional)
• Oven Con trolled Crystal (Optional)

J:..5 ppm
• Selecta ble Gate Times -. 1 & 1 sec.

$249 .95
3 4995
39995
54995

-"•
L~

0 51 10 Me. T im e Bu e
0 6 ) Pe. iod
07 ) H_ndle

• 500 MHz
& 1 GHz

-

$49 95
' 000
10 00

'u .

SOD.31 BYB

MODEL
CTR-2A

e Buut-tn Pre-A mp 10 mil @ 150 MHz
e 8 D, g.t .3" LED D isplay
e High Stabiuty TCXO Time Base
e Bunt-In VHF·UHF Prescater
e Automatic Dp Placemen t
• TCXO Std. f. 2 ppm

500 MH 1 K it CTR-2A -500K
500 M H 1 A"embll1d CTR-2 A .5OOA
1GH 1 K it CTR ·2 A ·1000K
l GH 1 A lSem b led CT R-2A·1000A

OPTIONS .•.
02) Oven CrVI1.1
03) 43 " LE O
04) 12 V·DC

1 us to
1 sec.

1[I]'iJlf]O~1 ~ O" III ,~
DAVIS ELECTRON ICS 636 Sherida n o.. Tonawa nda, N.Y. 141 50 716/874·5848

The N ew M o d el CTR·2A Ser l.. Counter. , ' e d,. lgned . nd bu ilt to the h lgh e., I1And.rd.
t o fu lf ill t he need. o f commercl .1 commu nlc. tlon•. en"lneerln g leb• • nd ..r lo u. e"peri .
m ento ... W ith en ACcu racv o t ••00005" (oven optio n) the CT R-2A cen hand'e the mall
cr l t lc.1 me• •uremenu _nd i. _bOut h.lf th e call o f Ot her commerelal ecuete...

If you n....d ••el i,ble co u n t ., It In aHo.dable p.ice, the CT R ·2 A i. the _n'wer .

290





SPECIALS ~~
Kit #1

MHZ elECTRONIC KITS

FROM electroruci Motorola CM' ....' OC P CMOS T_ G...... . lor. CMOS Tone Genet'to< uses 1104HZ
crystal 10 produce standard dual l ,equenc y dlahng signal Di'ectly compallble with
12 key Chomal le Touch Tone Pads, Kit Includes the lollawlng:

LASER tU BES LASER TUBES , Moto ro la MC14410CP Chip

Hughes Electron Dynamics Division Model H.P. 3124 Plasma Lase. TUbe . 4mw m",+.
, 1 M HZ Crystal

Power output..81mm. Beam Oil .. 196C1YOc :!: l 00..dc , 10KVdc starting ...,llage. W,th
, PC Board

Oala Sheel ONLY STi t S And all oU" •• p,arts lor llSMmbly. NDWDNLYS I5.10

BEACON TRANSMITTER KIT #2
Mic ' o...... An oe l" .. Mode l MA·86C1 6. An all SOhd state high power h oed tuned

fa i.child i5H900C Pru n le, 3SO MHZ.95HgoDC Preseal', divides by IOta 350 MHZ,

C-band RF Gen<lfatOt. ThiS unit Is crystal contro lled, and provides ,requenc y stabl l l·
This kit w!l l lake any 35MHZ Counler to 350 MHZ, Kit includes tne follOWIng:

Iy in e.treme environments, Designed 10' use In h igh pertorman<;e atrcean and
, Fairchil d 95H90DC Ch ip, 2N5 179 Transistor

1I,0und based ceeece appli<;alions, this device <;8n also be used as an up-<;onvarl,,, , UG·88/U BNC Conne-=tors
pump 101' mi<;,owa...e communi<;allons relay. , PC Boatd

F.equency Range 6,0 te. 6,3 GHZ
Aod all Olhe' parts 101' usembly. NOW QNlY $l U 5

Power Oulput 1 Wan MIn, 3 Wans lola.
F.equency StaDlllty ~1.1l).6

Spu'ious Harmonics .... CHRISTMAS SPECIAL DEDUCT 10% FROM
Input Voltage 2a 10 32 Volts ce

ONLY $99.15 TOTAL ORDER. GOOD UNTIL JANUARY 1st 1979!!!

KIT #3
HEWLETT PACKARD UHF, VHF, Fai rC hild l lCIODC Ptn c. l.r 6SOMHZ. I 'C90DC Presca la, di.ides by 10/100 10 F50

AND MICROWAVE SIGNAL
MHZ. This counter will taka any 65 MHZ ceceter to 650MHZ. or wilh a 82S90 it will
take a 6,5 MHZ Counle< to 650MHZ. Killncludes the lollow.ng'

GENERATORS AND SWEEPERS , Fa"ch,1d llC900C ChIp, 2N5179 T'ansistOf
MODEL 6080 ModeI 1I12A , UG..e8IlJ BNC Connect~

10 10 a20 MHZ I SO to 1230 MHZ , lMIMC7l105 Voltage RegUlator
. 11.•• 10 .5. Into MODEL 692D .I uv. to.Suv into , 50 VOIl , Amp B'idge

50 OIlms 2 to a GHZ 50 ohms , lEO Indica to,

ONLY $399.99 ONLY $199.99 ONLY $499.99 , PC Board

MODEL 616B MODEL 618B And all o ther parts 10' assembly. NOW ONLY $29.15
1,810a,2GHZ 3,8 to 7,6 GHZ
ON LY $399.99 ONLY U 99.99 FAIRCHILD VHF AND UHF

PRESCALER CHIPS

WHISPER FANS ""OK>C 350MHZ Prescaler Drvide by 10/11 $ 8,95
95H91OC 3!iOMHZ Prescalf!r DIvide by 50'6 ."

Th•• Ian ISSUPel' qu.e" eff'ciant COOl'''ll where low acoustical dIsturbance ISa must "C9OOC 650M HZ Prasea.... Oov"'" by 10/11 15.95
Sole a 68"' x 4,68" • 1.50" , Impedanca p.otecled. 5Ot'6O Hz 120 "fOIlS AC l1C91OC 65(lMHZ Presealer Divida by 5ffl 15.95

ONLY $11.15 Of 2t$,..oo I1C83OC 1GHZ D,...,de by 2181256 Ptescater "OO
l 1C70ce 600MHZ Flip/FlOp wit h reset 12.30
I 1C58OC ECl VCM 4.53

MARCONI FM SIGNAL GENERATOR 11C44DC Phase F,equency Detecto,(MC4044Plll 362

Model TF1066B11 10 1o HOMHZ FM cr AM. Freq uency Stebilily 0.0025'10. Calihfation
11C2aDC Dual m, VCM (MC402IPll) '"l1C06DC UHF Prasealer 750M HZ 0 Type Flip/FlOp 1230

Acc uracy 1,0% . RF Oulpu l inlO 50 ohms O,2uv 10 200mv
11C05DC lGHZ CounterOivldebya 1135

ONLY 1m ." 11GOIFC Hi9h Speed Dual5-a Input NO/NOR Gate 15,ao

TRW BROADBAND AMPLIFIER
MODEL CA615B CRYSTAL FILTERS

Ftequency 'esponse ao 10 300 MHZ Tyco 001·19680 same .. 2194F

G..,n -3OO M HZ lldB MIN.• 17,5(lB MAX,. 50 M HZ 0 to .rea I.om 300 MHZ 10.7MHZ Na" o...- Band Crystal Filter. 3dB bandwidth 15khz mInImum 20dB band·
Voltal<e -24 volts DC at 220m.. MAX, w;d l h 6OI<hl minImum I OdB bandwidth 150khz minimum, Uilimate SOdB: tnseencn

ONL Y 114.95 loss I.OdB Max. Ripple 1.OdB Max CI.O:l: 5pt, Rt 36OO0hmS. NOW DNlY S5.15

HEWLETT PACKARD/MOSELEY
TUBESModel 20 X Y Recorder 11" x 17" paper WI th slewIng Speed of N '/Me. 16 DC InpulS

."nl<es f.om 0.110 2OvI0Iv, w, lh Model 7502A line fOllOwer system control unit and a "" • ,." 4CX35OA s aaa
Type F·3B line lollowe<. s-sooz 1~50 ~C)O!iO:>B """ONLY S329.1S " .... 18500 ~12B """" '" 611 ... 12.95

LOW PROFILE IC SOCKETS .." "'" - ""~ ,1~'" 6675 61%A '"Q!L 1·10 11·SO sr-too ~,250A '"''' 61468 625
8 P,n s ao ". S 16 4,400A 6150 "'" '"II P,n " " ra ~ 'l000A 255,00 esc 3500

16 P,n " " is ~CX250B 2495 "" '"22 P,n " " za .CX250F 1500 "'" "''''2~ P,n " " " .CX25QG 1~00 "" """"" " " " .CX2~n( "" 8295A.1Pl172 lSO.co
ao P,n .. .. .. """"" " " esso ,,,

~~
2111 W. Camelback Rd.

•Phoenix, Arizona 85015 ........-
M 9'

electrofUCi (602)242·3037 C.O.O. M'
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CRYSTALS SPECIALS ~~2G48KC lM75MC 220706JMC .. ~ '25MC 2737MC .. 9l:!lMC J.2392'!">t.lC ~ eessvc

"""'" 1 908115 2 208313 "'" 2 73975 ''''' 324 eesee
FROM electroruci'''' "" ,""'" "" 2142115 "., J 2.a2!> "4971 0 , 921 2210812 " 27425 "", 3.2 405 4,7115

""'C "" 2 21(1813 25137!> l .U. "" 3241 4 7245 RF TRANSISTORS
'" t t,,, 2212063 "" 2,7U5 "" 32425 . 731S

" ,'" 2214562 ",,, 27....75 ,"" 3,24. "" m • P RICE TY PE PRICE

'00 1.99<'2 2.214563 26245 2.7ol6875 "., J 2~P.. .., 2N 1561 $ 1500 2I'l!i&ol2 $ 865

'" 1 995975 2.21 5625 2618 2.151 aoe 3.24925 s.ccoc 2N 1562 l!; OO 2ti5862 .. 00
"" 1 9&1150 2.2111133 262825 :u!>ot J014 3 24975 " ' ''00 21'1 1692 15 00 2N 5913 '"285714 zcocc 2 2 1975 2633125 2.75525 ].1125 ] .2515 " "'" 2N1693 l !> OO 2 1'1 5922 1000
soc 20285 2.222125 2639 2.76237 5 ].1 28 3.255 5 436636 2N2857JAN 2 .45 21'15942 46.00

'" 205975 222325 263575 2.7735 ].131 3.256125 " sse 2N2B16 12 .35 2N594J t.75
no 2 125 222675 2 64325 2,776625 3 13915 3.256625 5 4675 21'12680 25 ,00 2N5944 ,..

l008M C 2 126115 222875 2.&016 2.78 3.1435 3.261 eeoe 2N2927 '00 2N5945 10.90
12288 2 12195 2 23125 2 &011 2.814 3.1U 3.261 125 5515 2N2941 17 25 2N5946 1320
1 229 2 1315 22395 2650150 2.817 3.145 3.268625 5.5215 2"12948 15.50 ,,~ 5.45
1 239 2 133215 224015 26545 2.8225 3 151 3.271 125 " .. 2N~9 '00 2"16081 ' '''1,248 213505 2241 '''''' 2.635 31545 3.273625 55515 " ".., '00 ,,~ '00

"" 2.136825 ' ''' "'" "" a ie 3276125 '''' 2"13281 . ~ ,,~ " ..
"" 2.1425 22415 '''' 2 865 3 1~ 3.3Jol5 seeee ,.",. 1.15 ,.- """" 2.144625 ",,, 2.66515 "" 3 1615 ,.,,, 5514 ' .noo ,~ ,.- '""" 2 14675 22975 aeeee 2.8725

a""
3 4115 55815 2"13302 r os '""'" 1035

"'" 2 148875 ,'" "" 2 816815 , re 3 4325 "" 2"13307 1050 m_ ""1.33245 2 151 ,'" , ...zs "" 3 16975 a oas s... ,."'" '00 '''''''' "00
1.455 2153125 '''''' 2681 ' ''' 3.177 3 ol.675 5619 2N33751 MM3375 '00 2N06136 18 10...... 2 15375 ,""" 26M5 " .. 3.181 301-815 58115 " "" '" 2"161 &6 ''''" 2 155 ' '''' """ 2.9 10 3.1825 a s "'" 2N3818 '00 2"1&0139 4345

11&375 2.15525 ,"'" 2 895 15 2920 3 180175 3.5J95.f5 5 $415 avaeee '" "' ''' 1500 ""1 77125 2151375 ,'" " 2 925<1 50 31885 3.721666 56115 ,."" VO "'M 1550 10.00
1 773125 2 1595 2.314 2.102 2.925-45 32035 3 7735 5 615 2NJB66J"'-NTX .., "' ''' '552 .. 00
l.18615 2 163 15 2.315 21(1.4 2.931 3.20125 3.805 s.eso 2N3924 '''' MMI553 ....
1 81815 2 165875 2.38725 2 11075 2.9437 5 3.2105 3,803 5,695 2N3925 '00 MM I601 e.eo
18275 2,170125 2.395 2715 2.945 3.2165 3.901 " 2N3927 11.50 MM I602I 2N5842 ,..

1845125 2 17255 2396815 2 716 2.9467 5 32175 asea 5 1105 2N3950 2625 MM l 607 8.65
184375 2 114375 ,., 2123 2.952 3.2315 3.9168 5133333 21<3961 '''' MM 1620 \1. 50
1845625 2 1165 2 4315 2730 z.see 223275 ccooo 6 .08188 2N.t072 l.10 M1>4 166 1 15.00
1.84.575 2 \1925 2 U 215 2 1315 2.973 32365 4.011 6 .110 2N.t073 '00 MMl669 " .....e 2 184.75 2 U95 273225 ' '''' 323775 4.126666 6210 2"14135 '00 MMl943 '00,.." 2 18575 '" ,'''''' 2.981 '"'' ." """" 2NU21 ." .."'" '00
1840975 2.194125 2 4585 "" '''''' 3238815 " 6321458 2NU3O "00 .."'" '00

6 424583"'C 88J7MC 13.3OoISMC 32 22222MC 9O,833MC 2NU.tO '''' ...." ",
"" ,.." 13.3145 OOסס" 93.134.6 2"1 4957 "" ••eecs '"6 421083 '''' 13 3Jol5 aa "'" 93535 2"1 4958 ,., MIlF 300I .,.,.., ,"'" 13 3445 ,. ooסס """ 2N4959 '" MIlF502 "'" 8871 13.3545 ,.. '" 2N4916 "00 MIlF504 '"641111 ,"'''''' 14315 ,.~ " ""'" "., MIlF509 ' 00
6510 '''' 15.016 ,._.. ss as

TUNNEL
,.- '00 MIlf5 11 ''''"" ,"" 15.036 as.cooc '" 2N5106 '00 Mf'lF901 '00

s se essos 16 804 11 as zscco 106 850 DIODES 2"15109 1.55 Mf'lF5177 "ro
"" 8 939 16 99958 3555555 123.5 TY PE PlllCE 2N5160 ,,. MRF6004 1.44
6 612 " " 17 2800 " ooסס 1464 T0251A $ 10.00 2N5177 "' 00 HEPl61S30 14 ."
6 6645 9,0255 118710 362 1750 146 .64 T0266A 1000 2N5179 .. HEPS3002 1130
6.673 ' " 179065 se.eeee 14709 l N2930 '" 2N5184 '00 HEPS3003 29 88
6.693 " 17,9165 as eeeee 165 5 1"12939 ze 2N5216 4750 HEPS3005 '"6.723 9 75 17.9255 36.66667 L"'-TE ADO IN4395 '" 2N5589 .'" HEPS3006 " 00

67305 " 179365 ar.ccoo 0.' 21<5590 ,~ HEPS3007 ""8738 '" 17 9465 ae.cecc 2N5591 ' 0 35 HEPS3010 ",.
6 75125 " """ 3877777 ~<C 2"15637 "ro HEPS5026 '"6753 '" 17915 3877778 2.3MC 2N5&ll ' 00 MM CM918 ' 00
6 .7562 '''' 1799~ '"''''

,. 2N5&l3 .." MM T72 """" rc ooסס 19 100 ss oecc aa 2"15&15 "00 MM T74 "6.7712 10021 19.~16 "'''' , ,. 2"15164 "00 MMT2!I57 ..,
677625 1020633 2199965 .. OOסס '" M"'T3960"'- """.- 10.311 " """ 4897222 ,..

~""" '00
6910 '" "" .." 5.456 "'ONEY QIlOEf'l$ "'-IlE IN J& PUI868 '00
s ... 1080375 23575 50 141&6 ". PU571A ""r a 11 1805 25 47667 " .. 7 15 ALL OIlOEIlS SENT FIRST CL"'-SS Oil UPS PU612 '00
''''' 11 228 25.99961 ,." '" Plea .... ,nch"',, $1 50 M,nlmum lor m taO!.. Ph628 '00
7423 112315 zaeeee " .. "

~PRICES "'-f'l E IN US OOLL"'-RS PT4&40 '00
7U3 11 2995 268965 ~7 45 "

ALL PAIlTS PRIMEIGU"'-R"'-NTEEO PT8859 10 12
7 473 11 3565 " '" 5845 " INTEGRATED CIRCUITS PT97i3-4 2430
7 8 I 11535 " "" 5945 ~ PT9790 41 70

800764 11 69626 27.77778 60 45 W MC1303L S 2 00 "1146011 s s .. PT9847 2640
800824 11 71 28728 61 95 eo MC14611l " " MC1463R 5.15 $0 1043 '00

8075 12 80902 28 88889 72855 MC1469G 2.05 MC1469R ' "
$011 16 '00

'" 13 102 ~'" rs MCI5500 ,.. MC t 56QG 10 20 S011 18 '00
8 15571 13 2155 WOOOO 75185 MC' 560R " .. MC t 5631l 10 00 5011 19 '00,,.. 132455 31 OOסס. &2.75 MC I568G '" ~C I 568L '00 """ <000,.. 132745 31.1111 1 " "'C I569R '" MC1590G ,.. """ " '","" 1328ol5 3166661 .. MC4<!24 P '" ."""'" '" "'" ,..
''''' 1 3 ~5 aa.eeec es ""'" ."""'" '" MC&II821P 1200 .."" "00

I I "" '" T1l16028 '"ALL CRYSTALS $4.95 C21Q78 '" ,.""'" '"2708TI '" TM $4024 1390

=
2111 W. Camelback Rd.

~~ M B- -- Phoenix, Arizona 85015• ,-
C.O.D. (602)242·3037 electrorue~

""" Rft.ae, Semce-sH' page 323 293



••
••

••..".••

_.

OE9P 150
OE9S 1,95
OAt5P 210
0.1.1 55 3.10

SI27,00
26500
423 ,00
449 00
94500
181.00

I UUIl
Ellender Boa,d $I ,ll

••

Ii••••
ii
i5
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ELECTRONIC S

o Conneclors RS232
25 PIn Sutlm,nlilu'n
0825P 295
0825S 395
Cover 150
RS232 Complrt. set 6.50

S· 10 0 Com pute r Soards
BK Stsl,c RAM KIt

16KSIIlt'C RAMKIt
24KSlat,c RAMKit
32KDynim,c RAMKIt
64 K~namic RA MKIt
8K!I6 KE ~om Kit (iess PROMS)
Video Inlerlace ~~

MllIhertl oa,d 539

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

a no_ ,""'......"·m. ,,' ..,"'",", " ..'''''''' ,..." em , ......,.,.. ...

Stopwatch Ki1 $26 .95
F1II ,.. lII li'I bltl tIJ _ Iled 2-5_s
32768 MHz crystil ICtlI<iI&Y Tomn ttl 59
mll'l , 59 _ ,99 11100_ T__d, $pili

IO~ T~ 72'05 dllp, iI &OIfI~ '""""
CII~ ~ 'nsl'uetion,

-.. ..- ..,...- ...'11:1" .... _ . "

~ .."". ...- ..- ..- .....' ...- ..- ..:IIKD ~:""".... ".""".' " ..-- ..••- " ...-_ -.. ' '.." .. .,"" M"10"'''''
" II ,. '""'" .. ",-- ........".. " ~ .. ",_.,.. .. "

­,~.--'._,a-'._.._,a
...'":'-,..-

.......... ...."
." ­" ,, "' ..
" " " """ " .. 111-­" ~ " ,,.,.,.,.,.
*'

2 .5 MHz Frequency Counler Kit
Comp""l M less ease $.37 .50
30 MHz Frequency Counter Kit
Complrtl kit less eise 547.75
P,~scsle, krt 10 350 MH I 19,95

1978 Ie Update Masler Manual
1978 1C Updalt MasTe' ManU1153G .GO. CD m·
pille ICdlla selector, 2175 PQ . Misier reler·
en~ ou ide. 01111" 42.000 C'D$$ ,rrerlnces
FrH updale se",;~ Ih,oug h 197B OomestlC
po slilOe S3.'iO fotilon S6 00

Sa me day I hipment First line
parts only. Faclory tested
Guaranteed money back. Qual·
rty IC·s and other oompooelllS
at factory soces.

INTEGRATED CIRCUITS
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'u. • ... ••
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'...'- • _. • ..,."... ••'U"" • _. • """D~ ••'u.. "
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_. • ..,.. '.'.....". • _. • _.. ••'.....'... •• _. • _"lID ••'un" '. -- '. ...'-, ••'... • -, '. --'" ••

"'~'''' • ... • - ••... " ". ...- _. • ". ...- • ... "-- " -- '" •• •-, '..., • ..... ,.-- ,. .." • ...." ,.-- ,. ... ,. ....', ••,..,.",'''" " -- " ....'. ,.,.. " -- '. ...... ,.
,103(1" " .- '. ....." ••,- • 00"" " ...." ,...- ,.'.... • .... '1 ••,- • _. • ..- ...
LIIlt1 ~. • ... ",' ..",. ...
L"'''',' ,. -- • ,,- ,.
L1• • " '.-- • ...' ••L...' ....

,. -, ," - ••LIIl...·• •• -- .. .... ••LIll""'·" '. -- " .., ,.
L......·" '. -- • _ ..1W-' ••LIIl,.,·. ,. -- • -_. ••,... ,. ... • - ••,-.rI." '. ... .' .' ",,,,,,,,·to '. ... .' - ••.- '" ... " .. ••.- ,._. • - ..._. ... ... '.- ..._. , .. ... • -- ••""... "
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Sinclai r 3 '1z Dig it Mullimeler
lliIl . AC_ 1mVlIIO l""'...-...on Aws·
_ID 20meg. I~ aca,orlq' SmiI. PMIIlII .
oomplIletr _ . ill cze . 1 y". guinI'He 9nl...- '""
Video Modula lo r Kil $8.95
eor...t rour TV set ..IDI hIghquilIIy_or
_ \!lolA il Heeuno normil USiIOe Complel, i<ll
1MTh fil II in s:trl.'dlons

14U5

NiCad Batte ry Filer/Ch a rg l!l' Kil
Openl $hOrted eels 11111 WO/l·' hOld I d'li rge
IOd tMo c/IIrges Ihem U/l, II III one ~~ wlull
Plrll iOd instruction, 17.25

PROM Era ser
Utt'a""Dlet u semnl.d

TinyBasic forANY 1802 System
,"""I II ' .• . 011 /laM IID lIiT. »1,11.
SuPerUDWllI!fl,3O"l.oif OlIjed*" lln...
1It(lllf" . 1ttI 1II•••1$5.51.
onllul ELf Ilil ....., 114.15 ,

Digital Temperature Meter Kit
MIIIODr lfId ..-. Sw1d'>e5 blII;lI: end IoIth
BelUlltul so- LED rullOuts. II O"lOl'g e.
1..,lIbII!. IIeeds no I ddrtlOfliI OIl"Slor com·
ple{l. I" oporlllOn. WiMrM.lls.lle - 10D" tD
+2'Olt F. ""1M ot I ~'"" ' " or ~OUod
V.., KC.fllI e $.31,M
llelI""ful h.~ tllSt "bezel 111.7S

Clock Cal endar Kit $23.95
CHOl5 direCl d"ve C~ IP ~i~plilys dire In~

I,me on 6" LE DS "i lh AM·PM indlC lto,
AIiI 'mldD>l lulUfI inCludes bll.Zlet Complete
_ Ih II paris. PO"" supp~ I nd inst' ucti Dn,.
leSS tl W

Cassene Interface $89.95
IiImply by COIling lhem up Impr~1$ 100
"'''$lD ns.e tlSlIy done ,,~h lhe mDOIIfI( . It yoo
hilve lhl Sup," EJpu liDn BOIt1I Ind S.....
M~nllgl them0nnOt 1$ up Indrunn,"Il al lhepus h
ot a bun on
Ol her en boa ,d DflltOnS ,ncl ude PII.ll lt Inp.'
en4 Qutpul PDrtl " rth tull hlnd llltke. They
ailD" !ilsyccorecnon 01an IISCil ~eVb Olrd 10lhe
inpul port . RS 232 end 2tI ml CUltent LDOP 1. t
teletvoe " other device are ~n bOllfd Ind 'T)'DU
need mD" memory thetl lt . tWD5·100$101' lor
, talfc RAMOf >ideo boards AGodbDut 8KRAM
boird IIaVilllible lot5127.95. Pl fll l. l liO Porll
SU S. RS 232 It ,5I. m 20 ml Ilf 11.95.
S·10G It .50. A50pin_~oclOfuI _ttl nbllon
CIble 1$ IVlIIlIlHe 11112 50 Iot!llSY &onnectlO/l

bel....'" the " per Ell and lhe SlIpOl EI' llIa ......
Tile ..._ """'" lor lIleSUl* E'p"n_ lloato
1$ 151mpsuo ply ""'h -0- 8'0" :: 18'0" + 12'< _ 50<
Reg...ed WDbllOts Ife + 50< & + 12'< S29 !IS
DeIu.e VI!f1IOn OMIucles the .... II lJ9 115

60 Hz Crystal Time Base Kit $4. 40
Cortv&rts d'grI ~ <:Iod<s tromACi flll '''Qu&fI&'Y ID
Cf"1!UI nme base OutsliInding aceur""y. Kt in·
C1udeS PC build, MM5369, crystal, 'WltOf!.
CIptCIIOfS iOd IMIrlll!f

RCA Cosmac VIP Kit 229.00
ViClIo &OIfIlll/lor *'In oamtS..o Qrllll"'CS

Auto Clock Kit $15.95
DC dDd< _ "' .50'"~ u.s~
Wr101 2 rnoclI.* _ illltm fIlIIOO~
IIQfIl (11m..." CI)'SQII tillUlbali PC boinls F..,
taguIaled.~ _l.ClS AOd S3 951Dt-..
..... c!Irto gqv cae Ella value ll""""""

Super Expansion Board with
Thil l' UlA'I' In llSlDundlOCl Villue' Til;, Iloi'd "",
been Clrs;gned to IIID" JCI. 10 de\:I(le ~DW you
",nt rt (lpholle(l Th. Sup. EIpenllDn k ttd
t~m" wll~ 1M DI low,",WI!f RAM lul ly , ddreu'
sble In)'Wlle,e In 6(~ w,tn bu,II·,n m~mory prO·
ltel Ind I cillene inlorfeu PrDVI~On, hilvi
been m~e lor all ot her options on the u me
bDard Ind il 1~ ! ne . 'lyetc IhI! hard wood cabinrr
Iiono" deth e S.per Ell The boa'd ,"_Iu~ e$ sJ~l$

1.. UlIID 6~ .1 EPRO M12708, 2758, 21 16 Dt TI
2716) Ind '$ tully sllCleled 151200 vl luel.
EPROM urn be used tor IIlI! mDnitor 100 Tiny
Billie D' (11M' purllDSlS
AIK hl* ROM MDnilDt 11 9.t5 IS 1"1'libll ill

10 on bOitd DtbOII '" 27118 EPROM whiClllJa$
been preprogrlmmlll WIth a prDOfim IDidell
t(I~Dr end OtICl< CIlec ~'IIg mun, tile Ulsrtt.
fQll "tie IDh... (telocitJbIe as>etIe till)
10GlhtI PduS/Vt Itom 0uesI It Includes 'IQIStor
_ .,d ,1IOout. ""'"' grapIncs d""", ..,.
blIni<lOG CInOI ..d bIDd< rnowe ClPlboIIy TIll
50,* MCII'lItClr ... wnllell WIIh su!ltllll!llelllk*'
""l UItI1lG I.' id'tllrnve DI rnot*t IunalonI

Nol I Cheap Clock Kit $14 .95
lneludes"""'I'lng eocept CISI 2-PC IXNUds
6· 50'" LEO O'Sjlliys, 53U dod cIu(l . trlnl'
tor...... , II components ""~ lull ns uucs. Green
Ind orl"Ol d1spliys atso aVill Sime k~ . 1.80"
dlspIIYS . Red Dnly 12195

QUEST COS mac Sup er Elf Computer $106.95
CDmpl r, Iililuret ~lore you eecee10 ~uy Iny momory Itltel. mon ltDr lelKI In~ ,ingl, " ,p
IlIher co mpuler. The' e is 00 other «Impuler DO u rllll , . n ~oa r~ displays proVl~e Dulpul ano op·
lhe mllkOlloda ~ lhill hil s aM Ihe desirable eeee. !IOO-I I high Ind IDWIddrell , There IS a 44 pIn
hls .l the 5u p,r Elr lo' so l i lt lemDne~ The Supe, sll no~'d «Innottor 10 ' PC cards ilO~ I 50 pin
E ~ is a , man SIngle bolld «Im pule, Ihit does _o oO&&l or rcrrneQueltSupef hplollon BDlrd
many bit InlOg' . It is iln excellMI compute, 10' Powe, ,u pp~ ilnd soc kets 10' III IC's lie In·
1'Ilning.,d lor lu, nmg prog ramm..g " ith Its cludl~lnlhe p riclplu s .delai~90(lilgern$l ruc·

milchine II"IlUila- an~ yet ~ is easily 'lpend'd liOn mlnUl1
" ,'h Iddltl Dnl 1 m,,,,o"l. Tiny Bilk . Anll Miny schools Ind un'ver Silles are u' lng lhe
h'l'lIoet1ll . filleDcIIttlet. gen.,eHDn. etc. Sopor EH as I eourse 01 stud~. OEM'. llII' C ID'
Tht h per Elt 'ndudrs a ROM mD" lOt !or ere- tril"OO iOd research 0100 dewiopmeol
gram _'110. t(I~nlg 1M e"",,"'oo _I.h 51MGLE Aemtmb«. GIlle> compute., DnIy DIItf S_ EH
mp lor IIIDl1I... "b."lIIg " hich IS not.... leiIurtsJl iIll drtlDf\II COS! or noI II iI. CDIII",
o:tudtd UI olhtls 1II 11l, _ pn;c. WIlh SINGLE HI , .. 'I'M ~.., . 5.,. Ell U Sloe.IS. Hit'
STEP YOU e.n see !he m";IDprous5Of cIIlp " ' rnl ..liCl. SI.IS. LD. e"tnl IIIIllDn
apa'i1'110 Wltn tile ••' llHIt idd'el5 incI $I IS. ""III" HII'fWVCllll Ctbittl """ dr*d
lbU bill d<Sllli'l'S betGl'. ' ••1 lind ell. IIICIllltMllllcl ltorl PIMl 124. t5 llitH bit..,
,..atIIIgIl'lsb'ucborIs. Abo, CPU~ ' '''' III- ...., lit lt .lS . All kiU llncl optJOIIS 1110 _
--e,clt IfI! ,_ onwmil LEO 1MoCll- QDmOIelety _ mbIed iIIId lestell
~.- O""IIl.u 11 2 PIOI II\OflI'" soil... pWlic;I.
An RCA 1861 till. ,.• ..-a dMp llows JOII 10 lIOlIlot 11112 eomourer lISefS 1$ IYIiIIbII by sW­
coru.atoyllllll!Wll TV WItIl ......pen5J.nicleo ~(Jllol 512.00 per Yt¥.
tnodulllIor III 00griphQ iIIId lII"'ts ThtI'e. I
.... 1yIl... IIIClulIed tor wmng YOIIf _
mUSIC CIt IISIIIlJ ....., music llfOO",ms _._en TIll $fINk"- em,*,,"" IN)' tI$O be IfW(I

to dr<ve tlliyJ lor control putpIlstS

A2( keJ MEl k"""''' indUCll!S 16 HEX I:fyS'*'" IDII' . _II . _ . Ioptll. "'"""'" "",,Id.

TERMS: $5.DO mIll. otder U.S. Funds. Cllllrllidenls add 6'%tll. FREE: Send lor your copy 01 our NEW 1978
BukAmMicard Ind Milter Chlrge Ice-pled. QUEST CATALOG. Illclude 2k Illmp.
Shipping chules will be Idded Oft Chitoe c...dl . ,
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ACID BRUSH , .
SMITH ff6523 S PACER 51ly 18 I>ole .
2 condo a2a spiral w.ap sh ld. caDle

SELECTED VALUES
These ilems are Chosen tfom our vast In·
vento.y 01 induslri al qua lity components:
e.lfUde<l Mat sink to 118'· by 2 114·· by
5/8·· ... $ 1.49
SOOOhm P,C mount l"mmer 20c
Lin.co<d .18ga6' , . . . . 2S4
74lS115Qu;odDflip·llop . 501:
S.P.D.T. s",b·mln slide sw"ch aoc
SPS T. P-C SWITCH 20c
e. ,e nsoon $peake<s 18·· cab",et jpal 'l

11900

"""""

StOfe Hou.-s tJI ·F 9-6 ' SAT 9-5

.... .' ~I", I '.>.'
. '. ofU'1 ' '11'1\\1 I .:

1 ~~III _ · o

I ' ~I I I I ' AO

DIPPED TANTALUMS
Ca pa c it a n c e Vo lt a ge Tol.% P ric .

l u! 50 V 20 28 ¢
2 ,2uf 50 V 20 4 2¢
4 ,7ul 50 V 20 62¢
za u t 20 V 20 5 1¢

We stock the lull l ine 0 1
MI CONI CS dipped tantetums.

CAPACITORS
Capaeillnce Voltag-e S t.,.l. Pric.

lOOOvI 25 VOC P-C 25c
22Ou1 25 VOC P-C 254:
2000u' 25 VDC AXIAL SOc
40/40 ISO VOC AXIAL 45c

luI 15 VOC AXI AL Ilk
018 100 V tJlYlAR 25c
001 100 V tJl lCA "(
0 1 DISC lc
02 DISC 6(
.1 DISC 9c

ACHRISTMAS BONUS F,,,wlth
ev..., $50.00 pu.chase tl'l,S month . One
each N.,io".1 Sem ico nd uctor l.C.D
men 's walch th aI you see adve" lsed on
Ih is page. H",,,y . this o lle . e,pltes
OeclllTlber 31.

PARTS BOARDS Agreat wa y 10 buy
par'$ o n a Dudge l We g",a••nlee \'OUI"
money·s WOIlh. O NLY 11.00 .;0.

- .,

For M.ster Ch.rgeIVi..
OrdltMl U.. Our

TOU fREE HOT UNE:
1-800-426-0634

for .,.... outside W • • hingtan
(incl. Al8ak... Hew.H)

O.E.M.'. WElCOME 53!'=._ .. ..-._--- ...,_..-....-u..-._'" _............_._ -_ ..... _ ..._~ _O<
__..-.1__.._---_ • ~us__ "'Col>
..-.._-_..__..- ....
_ ... _ d _ .. ..-_ """"'____ "__-
. n .. "'-"' ..n-.... .. _-......__..--.. __.-_.._.._.....__.....

•..... _.... _...­.._-­-- -
---

• -....~ ~ ..

- - - '

-
-----....­.... _­.. ..-..

DEfECTIVE CALCULATORS
Well , SOITIf!I ;o'e and some a.e 1'lOt. We can 't
alford 1M lIme to leslt"""' . 12.50 . a. Biot­
I",les not incl uded 2/'1.1 .00

TOGGLE SWITCH J B.T. I J M T
423, Subminia t ure. P .O.T . 5 Imp. ~
125 VAC LIST PRICE $595 YO UR PRICE
$1.11 . a .

# 3 0 KYNAR e rk , Bin . Red.. 0. , Vel.,
Gm,. Blu.• VIO.. GIy., Wh
We WIll do our bes' tQ S/'IIP tl'ltl color \'Oll
specify . To ensu'e prompl del i""" o f your
Ofde' we will ' '''Da"tule colors s l'loukl we
be ,,,,,,p . out, unless you $j)OI(:1'y o ' her·
wise. S2.M per h",ndrecllool-.pool;
S1"15 per lhoulUl nd 1001 . pool;
M",' l ipIM 01100' only.

Ca ll ul lor quot•• 0" l;ofger qUlntll l.l.

I I I if ; , ,
36 PIN GOLD-PLATED
HEADER 8f..a~ a ll ' 0 lles"ec1 leng,h
HilS d Ip s p ilC,ng lis' Pl'lce $1 36 '(our
price 6SC

PLASTIC PARTS BaX A nIce It'"..
hl"llecl-IOP boO_ 'OJ S'OJ,ng a ll you' small
pa.!s . o.e 6'~ " by 3·. .. by 2" 1SC .a.
1W$S.OO.
COMPUTER POWER SUPPLY
TRANSFORMER PAL 11CL'220 Va<:;
SEC. 121 v * 9 ... . 4<1 0 V . 2 SA. 129\1 .
2 .0"' ,129\1 •• 32" OnlyS14.'S • •.

EDGE METER1(ll)<). 100 ua 112" Dr
11116-' Com p a..... 'h Ol h e r me'e ' s
cos ting $600 ONI.Y 12.00 .a. Why pay
more?
CALCULATOR BUBBLE DIS­
PLAY BRAND NEW pock"t u-'c ul.,Of
d,sP'• .,,,. Flang''''ll from e.9 dlQ" '(ou. tUCk
1 ' .25 ... 3IS3.00

KEYBOARD HOBBY BAG Com·
pa.e. tt>en '••lIy lilly. w,,1'1 our ~'culalor

hobby~ U !loOfI mttnl. Eacllone conlalns
3 calculalO< keybo."ds . All th iS '0< onl,
$1.75.

REPEAT OF A SELL-OUT A com·
plete 12 hour dlgltll ClOC k. Some are man ,
u'aClu ra line .ejlH:ts . some afe .elurns ,
and some are just scralched. Fe a t",res :
1'I0UfS· minu tes , al ..m· s nccr e alafm,
Pa.ts value alone would equal $20.00. you
pay on'y 56.00 .1.

)
eo.-p. """",' ZJ22 , ... A..... . $eR. .., w_ . 98 121 • lZ(8 ) &82·5025

Electronic
Sales~",

_ _ .:::"::::;."::::" .::::0' ll11itell ppollilcts '"'_~".

Or
TRANSFORMER P-C mount. p. i.
110 VAC Sac. 12:6 @ 1 amp. $1.25 .a.

TRANSfORMER Pri. 110 VAC Sec,
112 and ~ VCT ., 1 ;omp_954: aa.

5 fUNCTION L.C.D. CAR
CLOCK Wal l no Ionge,- We brOUogl'lt tl'le
poce ecwn on LC.D.s. nilS is not a kit. It
comes complelely assemllied. •a""y lor
you 10 easily ill$l;oll in II>e dash 01 you'
ca', boal. or- RV. 5 .",nChems. p.ovid">g
I'IOurs- mInutes· secondS- monlh and day
Pow", is p.OV1dec!'rom. s imple PII" lig hl
cell ",hich WI ll SIIfV1ce IOf about 2 yu.s.
NIght lightIng is throug h connecl ion to
'fOU. eX lshng dash IIghlS. T"ne acc u.acy
'0 a seconds per monll'l. You won', n.eed a
magnIfying g lass 10 see th e l Ime . e l'l\ef ,
Th IS beauty boaslS a big 'h " ch••;ocl",
display. Which. inciden tally. hilS passed
the tlllTlperat ....e ext.emes encotmterlld ,n
an automobile. Banely not included
$2a.' 5

CLOCK DISPLAY NA TION AL
SEMICONDUCTOR 6 dlgil mulliplaxed
dIspla y. 'h'. c haraC lara. (Common a node )
A .eal w y ;ol j",sl $1.00 .a.

INSTRUMENT/CLOCK CASE
KIT A real I~t lor Il'Iose smalle< proj.
ect s . HI"Qed top door a llows you to hide
your control a'ea . 0 .0. a 'I, ., Ily a ·· b)o 1 ' • .•
SI .!;/) ea

EUROPEAN 220V LINE CORD
Bulid">g somelhlng 101 expo<t? TI'Ien you
migi'll need this. tO$ ea. 10tS3.oo.

SPECTRA·STRIP tJl u lt i-co lo . nil·
Don nble . 22 Slfa"dlld 20 coec 1S4 I
1001 . .. I·tt; 5Oc . , . 100 ...

pm.. _-­-...-...... ..­.. . -....-.... _-.....-.

• • I ••••••

"•

--- - I.._------ I----_.. .. -----

DIP SOCKET SPECIALS

GAWUM PHOSPHIDE LE.D.
Provides Hig l'ltlr Int e ns ily Tha n Regular
LED·s; Tl·3/a Dome (Red Dlttusedl

ANDParl'11aR 1·99 . ,22( 100+ . ,. 2(1( I-~~;;;;;;;;;;;;:r;;;~;;~;;:;:;::;;;;:;::-W• • ,ock the lu ll li... of AND l.E.O.'.

'6 p., looo Po",... _ l..,
18 "'" Sunclw<lI"<"O~'"_ TKI
U _l__... _ ' AI> GQl.O

5 FUNCTION L.C.O.
WATCHES fROM NATIONAL
SEMICONDUCTOR
• Ho u' S • Mon th • Seconds
• Min utes • Date
(Goldl Leathe.ette Band; (CI'I.omal Meta l
Ba nd ; IGoldl Ma t;o l Band. (Chrome)
teameeene Ba nd , $18,00 E;och . Speci ' y
Modal <Add $1.00 FOf Mel a l Band l
A SPECIAL FACTORY PURCHAS EI

CALCULATOR GUTS EXpeI"ime<>­
te<'s dehgnl Eac h key Doad includes a
monohl l'llc catcutatce chIp and a display.
These are rejeclS. If migi'll be something
simple to repair 01" il COUld be very nasty.
AI Ih iS p.ice, ", 1'10 cares ' 9 volt $I .SO ••,
3/13.00.

EDGE CARD CONNECTOR
Oncn Jonas lG'20 P,ns , I ~ SpaCIng PC
tJlou nt 85c

INSTRUMENT/CLOCK CASE
KIT Perlac l IOf YOU' ccto P'OjeCI$ Sohd
alumInum const ....chO" ,,,,, tn 'e;ol ",;o."",t
sodas. 0.0 So3l8·· by 5-318·· by 1" . S6~ea
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P.O. BOX 19442E

MINI GRAND7ATHER CLOCK KIT

.... -

POWER SUPPLY KIT
PS-14

REVIEWED IN 7/78 73 MAG.

15A CONT. 20A INT.
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P.O. Box 19442E
Dallas. TX. 75219

'ORDERS UNDER SlO.
ADD .7510r HANDLING

NEW ITEMS;
MV1U a Vancap Ooode 1~ Nom. 2'1

T"""'ll Range 4ge

2 N5S83 HiOn Fteq Amp 1 Wan @ 1 5
GHZ' r 0-5 C.o. slyle. Hou"" 11 50(

MFClOOO9 'I< Wen Audio Amp 4 ~n !>/IS'
IIC pack 50e

HlIOIIn l 00V 3'" SCR Ultra """"U_
ll"'" -. ""'" TTL rQ-220 SSf

HI03SS 50V 3"'- Tna<: Sensrt..... a.,.
ro-s 4lk

FOR SHIPPI NG

ELECim51.CI
(214)823-3240

Z'c4de4
,~ eecv .. 1511.00

,,- eccv .. 12/1 .00

lN270 GermanIum Oo<w;Ie 8/1 .00

l N3BA Goo,manlum Dooe 101100

l N41 48 Cut 8. Ben! !or

PC Boafd In.eth,,,, 100/l .U

W l .00

UNMARKED POWER DIODES .. 'th
eat!'oclII bAnds. "'-,,",<Oed to be od ...~
~PIV @ , " 1~ Good patIS. Ep:>"

,NO COD'S

'SEND CHECK OR MONE Y ' TEX RESIDENTS ADD 5% TAX
ORDER OR CHARG E CARD NO. ' FOREIGN OflDERS ADD 10 %,

PHONE ORDERS ACCEPTED ON VISA a MC

••
"" Reader $erv;cft - see pape 323.



•

sun
1615

our Best Sellei'
your Best Deal

CLOCK KITS

FM MINI MIKE KIT

T(RIIlS, S;l1..I.act"'" 9""".ntfIfICI '" monof
'.,_ COO a<klS'5<l "",n"' ''''' ",<lf/1
S6 OQ Orders undfI' 510 00. _ S 15 AdlI
5'\ tor postage 'n......nu. ""~ ()yf/1
Mas ..sci 15'\ " '1 '' '-nll. _ , '\ ta.

A s upe' h 'gh pe ' !OffJ'ance ~~

", ,,. Iess m,"" .",T'an,n'''I,' . lltll.,
''\In . 1 UIl'O 300 ya ' d . ..., th @Xc ell­
',onal aud IO 'luahly by mea n . 0,,1.
!Iu,ll on " '@c tr@l "" 'e K,' ,nCludes
C. ... m' " e on-o" ' '''''c ll a n' e nn ,
w lle,y and SUDe' "'''''uC''OnS Til..
.. lhe l,nest "n" a • • ~ a l>le

~1JI - 3 ~ ,'

F ",, -J "," ed a n d ',,""d

Hard 10 find PARTS
lINf....R 1(;. Rf.GUUlTOAS
~, ,

~ 18"'G ,, ~

'" . ~ '" ~- '" - "- ~ ,- "'" .. 18105 ~,.. " ,- ,~... ." 18 ' 2 ...., . ~ 19'2 , ~.... " 18'5 "- " TTL IC.
C_IC. ,,~ ~

"" .. '"' ..
"" " U 15 "- '"

,,~ ..
~. " 1O ' ''TI .". 5 ' 8 , ~ SP1iCIAL IC.,... '" , ' CfO ""TAAN " STOR$ '0116 . ~

2Nl9()oIl_ '0 , 00 . 511 ,~

2"3906 ' ,,,," ' 0 I 00 ~.. '",.Poj 30W p,.. ,,~ 53 15AII '"f'Np lOW p *, ,,~ ,~, ."
2"30~5 ec 4059 .. II .~

UJT 2t'l2&46 tf"," ,,~ ,... ""H T "'PF' 02 ' f"," a ace ,,~

UH~ J,.5 ' ' 9 '\'PO ,, ~ J umbo 'fI<l • , ~

IJIR~ · 23l1 Rf " " Jumbo g r.fIfl • , ~

IOCK! TS Jumbo ,..,110'" • ,~.." '0 2 00 lJI ,n, 'f/ll • , ~

' 4 p,n '0 2 00 IJI'CfO rOCl • ,~

16 p,n ' 0 · 2 00 II<Polo< "2. p '" • 2 00 FERRITe: , ( . OS
28 p, ~ a z oo W,I" ,n lo.•pec. " ..". 0 p,n a ace 6 110'. bll yn , , ~

T' y you' nana a l I>u"",ng lnf/ ''''''' 1QOlo'n<;)
CIOC" .... In" rna' ..... lis sat,n """" anor;lo , ed

' lu"l,num case 100"$ g,eal anyw nf/ '@ ...n ' le so' . "
LEOd>g"s 1"0."''' ,n,ghly ' f/ado l)le d '1PlaV Tn.. IS a
co mple' " k,t n O . , bas..-a and ,t onlVla...·• '·2
loou," to ••s e mble 'four ChOIC ., 0' cne COlOr.
$' Iv'" g old bron z" bla Ck Il'u" (spec,!"
ClOC k .,1 '2 24 h Ou' , DC-5 5 22.i5
ClOC k ....In 10 m,n ID t,mef, 12 2. h o u'

OC·' O 2115
Alar m clOCk, 12 houron lv. DC-8 H.n
12 V DC c a r c lo c ' , DC·7 2 7 ,95
Fo, "'''''d and ,,,,Ieel CIOC"s a<ld 5 10 00 to kit OroC@

e.--.....

522.95
6 .95

'2152 ,00
'0152 00

•

I"<><l uc @o up",a'd .nd down... 'd
"'.', cn...cl.",I ,c 0'. polICe , ,,. n
5Wpeak.u<l>ooutpu, 'un.on3-'5
. "". u.... 3·.5 ohm , pe" e ,
Comp 'e ,• • ,1 S~-3 n 15

PHONE ORDERS CALL
(716) 271-6487

SIREN KIT

POWER SUPPLY KIT _
ComPlet. lr_ '''IIU. -:&.
...,... IK'*@' IUPllly 1"0- ... .

""'" , a'.."'" 6 10 '8
. 0Il. a' 200 m. an<! • 5Y at 1
"'mp E,c_", load rll1/U'.''''''
goo<l ""@n ngaOO .....II "" . L....
" .", !O'm. .. 'OQuir.. 6 JV (0 , '"
.nd 2. VCT
Comple ' e • • PS- 3LT un

SUPER SLEUTH ;Y-".- .""'--'pM"" ..""'" ",,,, poe ' ;;J
UP' _ 11<"" ... ~ _.
(if. .. .",_"'9!>ally', ' oom '"
"11"'-0' pur"""" _ ...._ ~"" 2
W ' """"" runs "" 610 '5-...-. 5..- ....;010 '"

Com<>Io-!@'. a,., 15.15

-

-

741 m,n. d ip

B1 -fET. m,n "hll 74' t~ De

OP-AMP SPECIAL

VIDEO TERMINAL

CALENDAR ALARM CLOCK
The. c loc ' thai ' got ,t all 6- 5" LEOs 12 24 hour
,n001". 24 h<>u, .Ia'm , 4 Vea r Ca l., n <la r. ball,,'V
bac '''". and loIS mo, e Th. ,upe, 1001 ch,p ,s used
SOl" 5 ,4,2 ,ncM,",
Comp..t.. k,t I"ss Case (n o t ava ,labl,,)
DC-\I SJ 4 .95

A .c o mple t&ly wlt-<:""'a"'.d , .and alone Y>deo t...·
""nal ca,d Aeq",rn ,,"Iy" ...SCII ~eyboard 8nd TV
set to bec...... a com~. '.,,,,,nal un,t Two un,tI
ava"able. common leatu,n a,. songl. 5Y S<Jt)pIy,
l(T...L conI'OIIed ~ .nd WOO t.'" (10 9600),
complit,. com"",... and • • .,ooefll C,,""OI 0 1CUtSOt
Panty _00' C,,"" OI andd~ay Accepls and ge....
. 1" -... ASCII pi... pa'_ lteyboa,d "'''''' TI>e
32,6 .. 32 Cft. , trI' 16 ~..... 2 tJalIU ..."" memorr
dump lealute TI'Ie &1'8 IS &I Cft... trI' '6 ~nes, "'!II
K<OIIIng _ .,., 10_ C_ (optional) and lias
As.-232 and 2QmlI lOop ,nlerlacn "" bGa,d l<,tI
,nclude soc."••nd compIe'. 6ocu......tllbOO'l
AE 3216, ,.,m,na!ca'd 1 1U _n
RE 6·416 , M"""n.1c.afll ln,n
lo_Cneoptoon. &1'8 only 13.15
Po...... SUllply I<t! 14 .15
V;c)eo' AF l,Iodulato" vo- r ' .15
Assembled . t."itd unit•. • dd 10_00

30 Walt 2 mlr PWR AMP
S,mpl" C la 5$ CPO"''' ' amll leatu,es 8 limes 1l0",,,'
g a,n. , W ,n 10, 8 OUI. 2,n 10' 15 0"t 4 W ,n to ' 30 0 ul
lola, outpul Ol35W ,nC'e<! 'Il'. valu" c ompl" t" "" lI,
all par,s. Ie. c ase and T·R ''''aV
PA_l _30 W pw' a"'p k,t

TR- , R~ ... nW d T·R ''''.f .."

52 795
2.50

S5115
~ , 15

12 295
52995

n tS

WHISPER LIGHT KIT

VIDEO MODULATOR KIT
Conoe<.. .., TY 10-.,_
s.-",_ 1.....- ",,@O' ch . -t;
R...... "" 5-'5Y ;0<;<;_ s1<l __411 _, ......... _ rna.....'
~• • ~ Yl)-1 " .15

"'n ,nt. ,@st ,ngkll . sma" m,k. poc"
up . ouM. and con,.,ls "' em to
I,gnt TM lou~r 1M souM tne
1l"9nt@' 1M Ioont Compl@I.ly ..,,. .
cont. ,n. d, '"c lud@. m,'@ fUn, on
"OV"'C. con" o" up to 300 ", a ll$
~ nm Ie '" • •, W\ , 56 g5

TONE DECODER .f'
A camP'"" .1i:'..J
:":~=- d ,~
fo""'''' soc-soec "V"
H, "",ull."'" ,.nge ....
l'O ' u, n 00'. -.oKa(Je, "" ,oon ~1

I(; U....Iu' ' ''' 'oucn-tone do<:od,ng
ton<l !>u'll ""'.e''''''.~Sl< OIc Con
olSO I>fI uM<! as a . ,_ IOn@ ""­
C~ Run. on 5'0 ' 2,'''I.
C""' P"'lO . " TD-I 55.' 5

,~-

...,
rrlrn~fnJ fllfI[Jirll[Ji[J~

BOX 4072, ROCHESTER, N,Y, 14610

12 2a l\o ,,, c lo<; k"'.be,,u·
lot ..., plast ,c ca.... ' ''. 1" ,,,. 6
IUmflO RED LEOS. n'9h acc " racy ( ' "" n mo I nsy J
""rflllllOkUp dlSp,ay blanh ...,tn ' g n 't lon. and ""'I"'r
In st ' UC !oOM OptIonal d,mme' aulOm.hC.IIV ad ,usts
d.~lay to amtloenl I,g ht ""'"
DC -1! c lO Ck ,In m'g br aCket
OM-' dom", ad a p ... ,

btend m" ,ange 01 four
cou n t@, to 600 mHl Wor"
""m anV c oun te r InCludes 2
"ans,.'o, pr" ·amll lo g, .... 'Ull'l' sen, . typ 'C,lly 20
my at I SO I'I'IHz Sl)ec,ly + 10 0 ' + 100 'at,o
PS· IB 6oomHZp'esca ...'
PS·1811 &flO mHz ",esca"" k,'

PRESCALER

Under dash
car clock

The UN· 'U T, only
5 ' Older eonnl!'C l ions

~" s a 'UPf" loo~ln<] ' U99ed and 'CC"rl le auto
CIOC" ..n.en >$ ,) '''''P to bu"d and ,nSlali ClOCk
....,.._..nl .. comp"" "", assemtlle<:l-you only_'
J ...,," a nd 2 . ...tc"""S I"~'" .. t>oul IS "" nulP$'
Oo""'ly IS r>r,ght gre<!n ..,ttl .utO'fta~C bo'oqh lnl!'H
conl, OI p!'lolOCeil -assu.e. you ols n'9hly .ead_
d~y ~ '" " 09 .... Co-.. In .. u t,,, I.' ..........
odI,e" ................ c • .., ...noel> " n IMl . n acn@'(l 5
"'_ enl ...oj'S tlS'I\g 2 so<M<l t..~ 010"" o ' $0_
D1..,k '" 90ld c_ 1-.;,11)
[)C.] • •1 ' 2 _ to......,
DC·) .. '~d a nd '" st" d
, l OY ,.; "'.p,,,'

CAR
CLOCK

~ g'.a' all@nl ,on (Je ll. r ",~ ,c n all.' ­
n. ,@ly ' I"~M 2 lumbo LEOs U...
,,,, n.m@ll.dges.llunon. ",am'ng
panel l>gn.. anY' '',ng ' Aun, on 3 '0
'5 ,"",
" um ,.,.", Bl , n n

LED BLlNI< Y KIT

Ramsey's famous MINI·KITS

COlOR ORGAIl/MUSM: UGHlS
SH "'INC c....... _ ... J _ ,.""
''lI''to floc. ... "''''' musoc One "lin,
' ''' 10.... . _ tor'he mod-'ange and
one tor _ "'9M Eacn ~h.nrO@I

'"",,"odua lly adlus'.bl@ and "'",...
u p ,,, 300W Gt-u' tot- pM'''' tIIond
mulOC ",,@clullsand m01e
C""'pI@l@' ,' "'L-' S1_1 ~

fM WIRELESS MIKE KIT
T,_ up IO JOO'
10 ....,. ~'" t>o-OOodC4ISl'
, _ .., lypoI of

_e R 3 10 W
TI'P't r.1,1 -2 _ wq.
__e 1"_stage

~ """U 5JIS ~",,-2 • • 5-t 1S
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P8 Kit $10.95
P16 Wired 521.95
Specify !land

$12.95
$24,95

518.95

534.95

Quality VHf & UHf Kits
At Affordable Prices

P9 Kit
P14 Wired

6SA MOUL RD, HILTON, NY '4468

--Deal., Inquiri .. !n" ited--

Great for OSCAR, 55B. FM, ATV. Over 10, 000 in
ule throughout t.... world on all typel 01 ,ecei"en.

Specify lland When Orde, in.g

e Miniatu' e vhl model for tight l pacet - lin only
1/2><2-3/8 e Made" ava il to ca"e, ony 4 MHz
band in the range 20-230 MHz e 20 db gai n el2V

PHONE 7 16· 392-9430. ( £le~ I 'O"lc

a""we .i"1I le . ~ l c e e"el & weekend.)

T50 Six Channel , 2W heile, fOO" 2M, I:M, 00" 220
MHz (Speci ly bGnd)•• ••••••••• •• • 149. 95

T5ll.l Six Channel. IW h cile. fOO" 4.30-450 MHz
uhf openo.ion •• • • • • • • • • • •• • • • •• • 149. 95

Ule ~ . e d i t ca,d, c.o .d . , chec k, m. o .

WILD UP YOUR OWN GEAR f Olt MODULAR
STATIONS. REPEATERS. & CONTltOl LINKS
e Role<! for Continuous Duty • Pro' .... lonal
Sounding Audio • Built-in Tett ing Aids

•

e COVert ....y 6 MHz band in
UHf range 0' 380-$10 MHz
e 20 d Bgain . 2 . tage> e r..:,w noise

P15 Kit

P35Wlred

~Ask For Free Catalog..

IT'S EASY TO ORDERI
CALL OR WRITE NOW fOI eeee
CATALOG O R TO PL ACE OR.DER I

• Deluxe ~hf rr>oclel for appl ica tiono where lpoee
permi" e 1-1/2 " 3- e Mode'" avail to <:oVer .... y
4 MHz bond in the 26-230 MHl-~ e l2 Vdc
e 2 lfogel e 'deal fOO" OSCAR e 20 db gain
e Diad<! t.......i...t pretec lion e E""i ly tvnobfe

Note New Address ond Phone No.

Add 12 .00 Ihi & ho"d ll" •

IN CANADA. Ofder from c.:.m...unlcotl_ PI",. 3680
Cote Vertuj St-Lourenl. Ouebec 00" phon.e 51.~337-

7255. Add 38% 10 CO"e' 10:" and exc

rtf RANGE I-F RANGE
28 -J2MHr U4 -14 8M th
SO-52 28-30
144-1 46 28-30
145-1 47 28 -30
146-1 48 28 -30
Aircroft 26-30
220-222 28 -30
222 -22 4 28 -30
Inquir. Abou t Other Ran~

RF RANGE J-f RANGE
4 32-4 34 28 -30M Hr
4 32- 4 36 144-1 4 6
4 3 5-4 3 7 28 -30
427 . 2 5 61. 25
4 3 9 . 25 61 . 2 5
Inquire About Other Ranges

ONLY 534.95

ONLY 534.95

MODEL
C 432-2
C432 - 4
C 432 -5
C 432 -7
C432 -9
Spe~ial

VHF& UHF FM RECEIVERS

LE T YOU REC EIVE OSCAR AND O TH ER
EXCI TING SIG NALS O N YOUR PRE S­
ENT HF RECE IVER!

MODEL

C28
C50
C1 44
CUS
CI 46
cri c
e220
e222
Special

R.70 6-chonnel VHF Re~ei~er Ki l for 2M, 6M, lCM.
220MHz, 00" com'l bando ••••••.• .••• $69.95
Optionol ><10' fil'er fOl" 100 dB adj chon 10.00

14.9 Extruded Al u m COle will, BNC'. ' or
aba~e Con~erle.. ( O p t i o n o l ) • •• 512 . 95

R90 UHF Recei~er Kil for ....y 2 MHz legmenl of
J80-S20MHz band • •••••••••• •• • •• • $89.95

e N EW GENERATION RECEIVERS
e MORE SEN51T1VE e MO RE SELECTIVE (TO 01" 100 dB) 1-._._...;-;;...;:-:;,.:-:;:.:::...;;.:;.:;.:.::.---.
· CQMMERCIAL GRADE DESIGN
- EASY TO ALIGN WITH BUILT-IN TEST CKTS
- lOWER OVERAll COST THAN EVER BE fOltE

~ H ,, 0 5CA R
HEADQUARTERS

Model T~.50

179.95
Wired & Tetted

aUTPU T(MHz)

50 - 52
220-222
222-2204
lU - 14 6
145- 146
14 4- 146

lNPUT(MH~l

28-30
28-30
28-30
28-30
2 8 - 2 9
26-28

ONLY $59.951

FEATURES,
. Li....,' Converter lor 558, CW, fM, elc.
e " hoc!ion of the price of other .... its
. ZW p .e.p . output with I MW of d<iw:
. Uw 10... pow.... lop on ••ciler or otten""tor pad
_ Eo sy to olil7' with built-;n ,..-1 points

• !Joe "" Uneor or c..... CPA'• • fOl" XV-2 x..,tll
Con-.... T50 Excilen, 01" ....r 7W hciter

LPA 2-15 Ki l 159.95
• 15W aul (linear) 01" 200 (cl",," Cl • Solid State
T/ R Sw;t~hing • Mo<l.I. fOl" I:M, 2M. 01" 220 MHl-

LPA 2 - 45 Kit 1109 .95
• 45W out (l inear) or 5(JN (cl.... C)
• Models for 6M or 2M
LPA 8- 45 Kit $89.95
for 2M, 8- IOW in, 4SoN aut

"" " " rrrr'"rr

Frequency Schemes Available:

Tao UHF POWER AMP

e 80 • ~ od PA . No Tuning Iteq.oi,..d . CI.... C PA
~470MHz

• 13-15W o»
e200 ",W Dri"e

MODEl

XV2~ 1
XV2 -2
XV2- 3
x V2 -"
XV2 -S
X V2- 6
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SPECIALS-THIS MONTH ONLY

LO·II _He _ .._.n .- -_ - ..-
SEMI fOlt _ ..... NU. _ CATiIll-OG

..e.... ~'f _ SlMOCO'lOl'U...... ~'TS. CN'#oClJORS, nc,aMl 2W .......

rCOI FET·. WITH
55 a. SIO OROERS.t
DATA SHEE TS
WITH MANY ITEMS

FSA2&O'M~""1't 2/$'
M.fl02 2\lOMH. Rf ........ 3IS•
_13 MOSF ET Rf A"", 11,n;
~MJ:r.Ouodl~.<)p""'" ,94
lMV' Po< Volt Roo mO'. ,~

N E~ T;_ mO'. 30

lAO'n2Vv "'. ".
lAOl.1CompOp ""'.. "'
lAOl_0u0l1• • """. 1/1.
c.u.eIT,_.."..,O'. ,$2
...:..u. ..... "-,,,,JOIfO ,70

'M'...
' 5/$'......
M'
M'

M
M '
M'•

' N3A _~

IN'' " ,00W'0mA lIiodo
'NAllO ' SOW'A R"",;, ...

' ''''~JOV 'N".
eR'SOV M Roc21<= NI'N T, ...
2I<2ilD1_T, _
IN:lD6t_ X,_ ••A.
2I<:lIriIO( _ ........,.. ~100
2NJIiO$__ " 00CI'tIG_.n_
RF.' R'__"_'Ol'llO.J~H.TO-I a.
Il6$.'< ,_ 5116/00_ 1/1.
llOl ....n R.' . O..l' .....-...ro-a S2.50
1lOl_'ot R. ' ' l$V. _ITO.. 1225

4It . SUPER SPECIALS: I

FREE
_. '-..-.ollS i'........•.. .....-..11$1' ....n ..lIS. ... _ _ "'" _ .. ..- .un"........ ..,_ ..._ "".-, u._. ...... __,.. __ •• __ u.'- _. -_.. -- --" ...,,........ _, ."_," ..-." I.
._ no .. _ I •..... .- --- .."" .. -1- ,. ...,.... ,.......... ...,-,. ''' .. '._.. -- _ .....I." - '. - .,._ _.. - .. -'" ....-. ....- -.. - _" ..- ...,_" ,M' ,... R _ '.' _ ......_ '......_ .... _ •• 1<... LII""- ....•_ 'Ml"". .. "" ....., ..... ...•t_ .....'"",- _'.. ... It... •• ",t>< Ill>
,_ " ,,, , 0 ,....... ....,.. ....,,'to· .....
,- ,"' , "" -, •• ,..... III' " . " ...,_, , , ..,tot 01" , .... " "01...... .. ' 0. ..,..,.. , ' 'm ,-, 110' T"". IISl MKJDP ...
T" '''' T ' ....T .... Til" MKJDP ,.

,....... - .. ""'" '" _ ..P •,,,In "01...... _ IISl • , .,... u.,- ,...., ._, - ..... -- .........'_.......- ",........ ..... ,..... ...• ..- ,n_ .. "••111 . .. ..
,.."" ....,..... ....... -- .. '- ,.,............ - _..,. -_ ..- ,.,..... .- __. ,. 11...... ,."_ .._ ,. '.W-UACTOIll _.. "" _ _ _ JI........ .-
..'... 111- _ _ .. .- ..- .- ......... - ,.__ . '__ I..-a _ . . . ...._ . 1_' •• .- __. ,._.. .. _ "1_ ,• .-.. -...--.' ...- _ ..' 'r- ' ''' _ .._...- .... - ... ,- .- ­.... -- -_... -_ ......... -- .• - ,. "S' .-.....lI 11_ ... _ _. ,. '.
_ •• _ UO_ _11 , ... _ ...
..- _.. ,. _, 11.'-" U' __ •

•

ADD $1.25 FOR POSTAGE/HANDLI NG

MORE SPECIALS:
......,_ "W. _ IIOUAGI RU i Ul.A.root Ie, ..... _ ..

_. __ • __ R • " w "- ... OP'-~ __
__ 'OClla-JlOV1_ I_ ...~_Ooto_ _,.......... ""'.. ...25

RI;O' . lloool10, ~_Oo>_0ססI. ••
IM.3DO F.. -... lIIP lUg
1..2111 FM " Su/xyo_ (If A...., ~;""'l ll" 0 .91
.N8253 _ c..... lIiodoUV. ,""'- 0.' .. 00·:15 '- 00
ZENERS---S"o<H. V.'_ 3.3. U, • .J, 5.1, 1.8, ' .2 00Dml'l "". ,00

g.t. io. 12. ' 5• •,. Ie. 2• . 12, ZO, 2>. '" J;N 1' 1(""1 , 1'1"" :IIS1,00

eMONEY·BACK GUARANTEE
e ALL TESTED AND GUARANTEED

ADVA ELECTRONICS
BOX 4 181 GB. WOODSIDE, CA 94062
Tel. 14151 328-1 500

,,~
._D__.... 'M' ~~" ,_ , ...~ •• A... _ '" .~,.". ._--- M' _. ...."- r.·, •'.... _.._... ,... 'M' ,...... --'-"- ,,'" ,.,..,It. "..~... ._,"m.....j I " M ~.. . " ... A__ .......... "" ~

"
_._........... ........ "'- - ,..... ,... ." ~
" .....___n l •• "'''XII -'-"-" '" "'....,........--.. .......- ... -, ...m .... ... c... ,00.".. "" "'-~ ...._-- M' ". •__u " nil". 11 " 11.1.." ""•• _ __A.... .. . ... - _. ..._........ ..,..,....... '.-- OC_.IT A_ ' " , II.• ~. ..r_......_ •-- _ _ r_ _ _ ....

,~ ~ "'IIf _ M. ,_ ,.-- --- '..._- ., - ... ..---- •• ,~.'. -"'-'- - - -...-..- •• n ,- ._ ..-.11_0.-_ - - _......... •• "'- ,. __r_... _ - - _.-.._- - n,
I'" ._... .... ",- n , - ---- ••'.. ..-.n...-__ -

VARIABLE POWER SUPPLY KIT $1195

• Continuously Variable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1 %
• Electronic Current Limiting at 300mA
• Very Low Output Ripple
• Fiberglm PC Board Mounts All CompOnents
• Assemble in about One Hour
• Make5 a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

OTHER ADVA KITS:

_------- _.'---

"""'" _ 00' __ COOOI. TTl. OTL .TL",,- _. _......_----_..__ _--- __.._--...- "." ..0 ,,, _---------_.......---_ ..._­_"_... IV ."""',IV •__ IV."""" ,,.,.-. 'IV._,_... •.•N,--" ~ ..._ _........_-_ ..
_ 00; , __ .. -.._.'.11_ ...---
,.....- .......,......,,,-----_............,.,."'-,,, ""---._... '"- ...-""_.. -''''..,.,- _...,...-._..-..,.",,,"._-----"_ __._---_.......--..._-----' -_._ ......,-- ....... -.. ._ .. -
-~-.._ .... _ .. __ ... . . _ .. _ ... U A.
0:-__ .'.__ • __ 1.. ... __.. _

NEW SPECIALS
lMJ18CN High Speed Op Amp 50VlIl , mOIP $0,94 lN270 Germanium Diode 80V 200mA 4/$1
lMJ180 High Sptld Op Amp 50VlIl , DIP .90 1N82J Temp Comp Reference
lM339N Quad Comparator Single 01 Dual Supply .79 6.2V ~ 5% ~ .005%f C $0.60
lMJ80N ·8 YOWAudio Power Amplifier B·22V .90 lN914 Silicon Diod e 1DDV lOrnA 25/$1

NE567V Tone Decoder (Pll) 0.01Hz to 500kHz .99 lNJ044 100V Zener lW-Beuer than an OB3 ·15
XR567CP Tone Decoder (Pll) O,01Hz to 500 kHz .99 lNJ045 110V Zener lW-BeU,r than an OB2/0 CJ .15

lM723CN Precision Voltage Regulator 2·J7V DIP ' /$1 lNJ071 200V 1oOmA Switching Diode 40ns .30
lM747CN DUll 741 Compensated Op Amp 21St 2N2915 NPN Dual Transistor 3mV Match is'100 51.95

SA01024 DUll 512 Stage (1024) Aud io Delay line 2N3B19M N·Channel RF FET 100MHz Amp .' 5
" Bucklt Brigade" Appl. DIU includ ed $18.95 2N402D PNP Dual Transistor 5mV Match 15'250 5.00

XR2206CP Function Generator wilh Ipplic. data UO 2N4445 N·C hannel FET 5n Switch J .50

XR2242CP lonl·R lnge Precision Timlt ,., to days 1.50 2N 5394E Ultra-low Noist J-FET Aud io Amp $1.25
1 YEAR TIMER Kil ·2 XR2242', . nd Applic, Note J.Do 2N5912 DUll J·FET RF Oif Amp to 800M Hz 2.90

lM290lN OUld Comparator +5V or 2 to J6VOC $1 ,20 2N6028 PlOgrammable Unijunction Transislor .45

CAJOIBA 4·Transislol An.y/Olllington .99 2N6449 JOO Volt N·Ch.nnel J·FET AmpfSw 2.00

CAJ02BA RF/1f Amplifier DC to 120MHz 1.25 CP640 Broadband FET RF Amp 140dB
RC4558 Dual High Gain Op Amp mOIP ' /$1 Oyn Range S4.50
SPACER Kit · 4 II of 5 assorted sin spacers S1.00 EJ04 N·Channel RF FET 3.BdB NF @400MH, .50

MPSA 12 NPN Darlington Transistor is'20,00D .15
t 15 VO l T R,gulated Power Supply Kit·Euy assembly, TlSBS N·Channel FET 400MHz RF Amp .60

5mV regulation, lDOmA. fully protected.
RESISTOR Kit-150 pes %W. 20 most common values,Includes all components and hlldware,

no PCB or case-Add $1.50 for shipping $1 J.95 individually pack lged, 5to 20 pes each . $4.95

PC BOARD Mounting Kit-B II spacl!. screw, nut
and washer- J2 pcs toi li . $1.00

SEND FOR ADVA'S NEW 1979 CATA LOG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.·SEND 254 STAMP.

ELECTRONICS

BOX 4181 GB

WOODSIDE, CA 94062,
Tel.14151 328-1500
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Real-State-of-the-Art
TWO NEW ACeOCeBATTERY PORTABLE COUNTERS

Factory Assembled $329.95
Kit Form $279.95
NI-CAD BatteryPack _ $ 19.95

OPTO-aooo .I A 10Hz to 600MHz - FREQUENCY COUNTER

• Preci sion TCXO time base 0 .1 PPM Stabi lity 17-40°C
• Super Sensi tivi ty with preamps in both HI·Z & 50 Ohm inputs

< l QmV to SOMHz, 25 mV @ 150 MHz < 50mV to 600MHz
• Auto Dec imal Point _ Aluminum Case _ Socketed lC's
• Three posit ion attenuator: Xt , Xl 0, X100 (avoids false

count ing)

#OPTO·8000.1A
#OPT0-8000.1 AK
#NI-CAD-BO

OPTO·7000 10 Hz to 600 MHz MINIATURE COUNTER

• xrAL (TCXO) Time Base ± .08PPMrC
• Aluminum Case • HI·Z & 50 Ohm inputs
• 1 Sec . & 1/10 Sec . Gate l imes _ Auto Dec. Pt.
• Built-in Prescaler and Preamps Standard
#OPTQ·7000 Factory Assembled· 1 Year-Guar .. $139.95
#QPTQ·7000K Kit Form . . . . . ... . . . . . . . . . ... . . . . . . . 99.95
#AC·70 AC Power Pack. . . . . . . . .. . .. .. .. . . . 4 .9 5
# NI·CAD-70 N1-CAD Battery Pack . . . . . . . . . . . . . . 19 .9 5
#TCXO-70 Precision TCXO Time Base

< 0 .1 PPM, 17-40°C 79.95

ORDER FACTORY DIRECT - PHONE OR MAIL

TERMS: Orders 10 U.S. arod Canada. add 5% 10 maximlJlTl of $10.00 pet order
lor shIpping. hand.ng arod insurance. 10 all Olhef cour'lfnes . add 10% of lotal or­
der. Florida r6Sldenls add4"!lostatet<lk C.O.D. fee: $1.00. Personal checks must
dear before merchandise is shipped.

ACCESSORIES
PROBES:

#P·l00 50 Ohm . lX $13 .95
#P' 101 Lo-Pass 16 .95
# p · l02 Hl·Z. 2X 18.95
# Ap· 8015 UHF Counter Preamp 20 MHz to

600 MHz 15·50 DB Gain
(Not Shown) .. $49.95/Kit $39.95

#0·450 Antenna
Rubber Duck RF Pick-up 450 MHz ... $12.50

#0-146 Same as above
146.5MHz $1 2.50
#RA·BNC Right·Angle BNC Adapter for
above Antenna . . . . . . . . . . . . . . . . . . . . . . .. 2.95

~03

OPTOELECTRONICS. INC.
5821 NE 14 Avenue
Ft. Lauderdale, FL33334
Phones: (305) 771-2050 771·2051
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$8.95

NOT ASSOCIATED WITH DIGIT...L
RESE"'RCH OF CALIFORNI .... THE
SUPPLIERS OF CPM SOFTWARE.

K IT FEATURES
1 A ddressabl e as tou' sepa,ate 4K
B lock.
2 ON BOARD BANK SELECT ei'eu'try
ICro me meo Standard'i Allo l'o' up to
5t2K on hne'
3. Uses 2 114 1450NSj 4K Stat ,e Ram.
4. ON BOARD SE LECTABLE WAIT
STATES
5 Dou ble Sided PC Board. w it h .older
mask and s" k sc'eened layou!. GOld
plated cont act lingers
S A i l address and '18ta lines fUlly
bu,le red
7 Kit lflc ludes ALL pl rt s and socket.
S PHANTOM ,s jumpered ro PIN 67
9 LOW PO WE R. under 2 am ps T YPICAL
trom the ·8 VOlt Bus.
10. Blank PC Bo ard eln be po pu laleo as
any mu lt iple 01 4K

Our 21GS's (450NS) are
when purchased with above kit.

SPECIAL OFFER:

DUAL DENSITY FLOPPY DISC
CONTROLLER

For S-100 Buss. Reliability and
Qua lity assured. Uses W01791
Contro lle r Chip. For 5% or 8 in ch
dri ve s. Full IBM an d S- 100
compat ib le. Perfect for use with
CP/M . Specia l P.L.L. design fo r
maximum rel iabi lity . Assembled &
Tested _ $219 Additional Dala

on Request.

1$59.95 kitl

ASSEMBLED & TESTED
ADD $30

FULLY STATIC, AT DYNAMIC PRICESI

,6K X ' s'" ' 6 P,n Pa<ka~ Some .. ..",t • • • "~, l'WNSaec_ <10 ",S<<< I•
! 'mO. Ou' be,! p'"e "" 'Q' 'h.. " a" Q' the ",' RA" lZK .nd &lK RAM ""," rd.
u"ng th" e'" " oro raad,'v a. a,lab'. n ,... . ' . now lu>OV gu..an'_ do"c.. b)' •
maiO< mig VERY L1I11ITED STOCK!

FULL WAVE BRIDGE
4 AMP. 200 PIV.

69¢ 10 FOR $5.75

~5.75 ea.
PRICE CUT

450 NS! 2708 EPROMS
N ow fu ll speed! Pr ime new un its f rom a m ajor u.s.Mfg. 450 N.S.
Access t ime. 1K. x 8 . Eq uiv . to 4 · 1702 A's in one pac kage.

CO MP ARE AT UP TO TWICE
OUR PRICEI

16K STATIC RAM KIT
$295

CPM I•• Trldema'~ 01 Digl' al RelufCh 01Cl lilo, ni • .

For SS-50 (SW . TECH. 6800)
Buss. Ful ly stat ic uses 2114
RAM 's. 450 N.S. At last. aqual ity
RAM board fo r this popular Buss
at an affordable pr ice. Com plete
ki t. Addit ional Data on request.

Q
~

lAC ~ '''R $1 .1151

solder
plated

ALARM CLOCK CHIP
N S MM5375AA Six Digits

With full Da ta New!

$2.49 each

10 for $3 .95

data lines buf-

1. Double sided PC board with
mask and silk screen and gold
contact fingelS.

2, Selectable wai t states.
J. All addless lines &

feled!
4. All sockets included.
5. On Clud regulators.
KIT INCLUDES AL L PARTS AND
SOCKETS (except 27GS's). Add $25. fOI
assembled and tested.

ASSE ",Bl ED, NOT A KIT!

MOTOROLA 7a05R VOLTAGE REGULATOR
Sam e as standard 7805 except 750 M A o utput .
TO- n O. 5VDC o ut p ut .

44c each or

NATI ONAL SEMICONDUCTOR SALEl New! REAL TIME
JUMBO CLOCK MODULE 1N4148DIODES. SILICON. Computer Clock Chip

,..,u.os Same as l N914, New, N.S. MM531 3 . Feat ures

$695 . ' OUR JU"'RO " ,~ , .. LE O O,"Pl~YS factory pr ime. Ful l Leads. BOTH 7 $l!,ment and
• " HR "' ''' TI", 'OR"~1 100 FOR $2
• "HR~l~"" S'G~~l (loJTl'lJT BC D out puts. 2B Pin
: ~g~~G';.',e::~:~~ROC 1000 FOR $17.50 D IP. $4.95 With Det•
• PO....," '~"U" ' I~O'"'''-''':~::~,"c~~,~: :~~s",,, 16K DYNAMIC RAM CHIP
• CO"'ES wIT~ FUel ,,~U

NEW PRODUCTS FOR 1979
New Products are Scheduled for delivery during January 1979. Some may be available sooner. Call•

Z-80 CPU KIT
$129

For S-100 Buss. Features Jump
on Reset capabil ity. We feel this
board has the most co rrec t
PSYNC sig nal for trouble free
operation. Complete kit. More
data on request. (fo r 4MHZ

ADD $10)

WH Y TH E 2114 RAM CHI P?
We lee l the 21 14 w ill be 1M ne. t Ind ust ry
standard RA M cn ip (l ike the 2102 I'oas)
This m eans p rice. aya,lab i l'ty . and
quahty w il l all be good l NHt. the 21 14 is
FU LLY STATIC' We leel th ,S is the ONLY
way to go on rne 5 - 100 Buss l We'y e al l
heard the HORROR slor les about so me
Dynam ic Ram Boards hay ing trouble
I'o ltn DMA and FLOPPY DISC DRivES
WhO needs these k inds 01 p ro blems?
And 1,na lly, even among other 41( Stal'c
RA M's the 2114 srands out ' Not al l 4K
statoe Rams are crealed equal ' So me c'
the other 4K 's ha.e eloe~ed Ch ,p enabl e
lines and ,anou. t ,m lng I'o indows JUI I • •
e,IUeel as Dynamic RA M's Some 01 ou r BLANK PC BOARD WITH DOCUMENTATIO N - 533.00
eomper iror 's 16K boerds use these SUPPORT IC'S + CAPS _ $19.95
" tr ic ky" oevrcee. But not US' The 2114 IS LOW PROFILE SOCKET SET _ $12.00
the ONLY loolc al ChO'Ce l or a t ,ouble-
l ree, stra,ght(orwaro des,gn. 2114'S 4K RAM'S - 8 FOR $69.95

(450 NS) SUPER SPECIAL: BUY 32 K II S (512 KILOBYTES 8·64K BANKS for s8,995 OO

COMPUTER PARTS

Z-80 $19.95 8080A - $6.95
Z-80A - 24 .95 8212 2.25

..........................................................................................• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •·········· ······ ·· ··· ··· ·1····· ··· ······ ··· ··· ········ ....................................•• • ••• • • •• • • • • • • • • • • • • • • • • •• • ••••• • •••••••• ••• ••••• • • •• • •• •• • • • •• • • • • • • • • • • • • • • • • • • • • • • • -0 ' •• •. ., ........... ........ ... .... ..... ... .. ......................... .. ....... ................... ..eO '0·.· ·· . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . .. .'"" •
• '0 . . "•...: ...•,•..... ...,•..... I ...,••.... ~. ...,...... ...,••.... ...,••.... ...,...... ...,
I::::: KIT FEATURES: ::::
••••••••••••........................
••••••••••••:••................................••••••......
:••........••••••:..........
••••••••••••••••••:.....
•••••••••••..................••••••••••••............••••••..................

••••••..............................
••••••......••••••............
:..........••••••••••••......••••••............••••••••••••••••••......••••••......••••••••••••••••••......••••••............
:.....•••••......
••••••......••••••:•.........••••••............••••••••••••••••••..................
••••••............
••••••..................
••••••••••••••••••......
• . . . .. lucu "." 0... """ " .,w"" . u"'".., "".."'" '" ,"",.~•••., P~A ... , A UI::::: """'··..;M~;;;;':,.~~.~'7· WITHATIMEBASE $14.95 each 8 FOR $89.95 :::
•••••• •••...... D··t I R he· TERMS: Add 30¢ postage, we pay balance. Orders under .••...... 191 a esea'OFrTc'XASI orporction $15 add 75¢ handli ng , No C.O,D. We accept Visa, Master- .
•••••. charge. and Amencan E~press cards r ex. Res add 5%'rex .

:i::~~ P. O . BOX 401247 /GA RLAND, TEXAS 75040/(214) 271 -2461 ~~~~~nB~~te~u~er~~~~~ ~~~~ldl~~~~d 20% P & H. 90 Day .:: :

-:. ;::.; ~.:::.,.. .. ....... .. ............................. ........................... .......... ............. ..,. ~•..•...•.•.•.•••.•.•.•....•.•.•.••. •.•........•.•.•.•.•......•...•••.......•..•••.•.•.•.. ~ ..• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • •.:::;;::::::::::;;::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::;:;.



••••

10 FOR
$2.95

4 FOR $2.50

DC PANEL
METER

OPCOA LEO READOUT
SL..... - 1. Common Anode.
.33 inch character size.
The original high eff icien­
cy LED display. 75C ea.

3 FOR $1

1500 MFD. 16 WVDC.
Rad ial Leads. Factory Fresh!

3 FOR 51

SURPLUS SPECIAL!

6/S1
5/$1
4/$1
3/$1
3/$1

Perfect fo r Power Supplies!
Small Size: 1'!4 x ~ Inches.

TIP-30 POWER TRANSISTOR
Prime new uni ts. TO-220 Case.
PNP si l icon. VCEO-40 IC-1AMP.
FT - 3 MHZ. 30 WATTS.

12VDC Relay by CDE.
SPOT. Coil is 280 o hm.

Small Size. $1 .29

IC SOCKETS
LOW PROFILE
LOW PRO FILE
LOW PROFIL E
LOW PROFILE

PI NS
PINS
PINS
PIN S

75. EA.

14
16
18
22

3 FOR $2

PC BOARD
EDGE CONNECTORS

~~~~11

FERRITE BEADS

8 FOR $1 00

% in ch long. For RF c ir­
cu its . Make inductors
or use for RFI supp res­
sion.

75. 4 FOR 52.50
36 Pin. Gold Plated. Solder Tail. .156 IN. Spacing.
Double Rows of 18 Pms. For standard thickness
(.062) PC Boards Major U.S. Mfg. PRODUCTION
QUANTITI ES AVAILAB LE.

in MICRO­
Perfect for

WESTERN DIGITAL UART
TR1602A. PIN FOR PIN SUB FOR

AY5- 101 3 "ND TMS6011.
FOR SERIAL I/O

$29 9
EACH

SURPLUS SPECIAL

PRECISION OPTICS
31.5 POWER 1:2.8
THREADED MOUNT

51 95
. Kh

ORIG. COST 516
These were used
FILM equipment.
experiments.

SUPER BRUTE RECTIFIER
(limited stock)

160 Amps 100 PIV
Stud mount by Motorola

$6.95 ea. or 4/$25.

Z-80 PROGRAMMING MANUAL
By MOSTEK. or Z ILOG. The most detai led
explan at ion ever on the working of the Z-80 CPU
CHIPS. At least one full page on each of the 158
Z-80 instructi ons. A MUST reference manual for
any user of the Z-80. 300 pages. Just o ff the
press. $12.95 28 PIN S LOW PROFILE

HEAVY DUTY DC MOTOR
1.5 to 3VDC. High Torque. Heavy
duty magnet . Reversib le. Do not
confuse with cheap toy motors sold
by others. Hig h RPM.
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COLOR BURST CRYSTAL
3.579545 MHZ. New Uni ts .

Used in time bases, etc.

EA.

ELECTROLYTIC CAP SPECIAL
Factory Fresh! Small Size.

100 MFD 16 WVDC

••••
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S-100 BUSS MEMORIES MORE PRODUCTS • • •

THE BIG ONE:
32K ECONORAM X™

unkit only $599!
Here is dense, low power static memory.

Gua ranteed 4 MHz operation. Configured as 3 indi­
vidually addressable and protectablc blocks (one 16K
and two BK]. At las t ... you can fill your compute r 's
memory without overstuffing your motherboard, or
emptying your wall et .

TRS-80 CONVERSION
KIT $159

Expand the TRS-80 mainframe fr om 4K to 16K, or
use with the memory e xpa nsion module : ou r detailed
instructions desc ribe both conversion processes.
Includes all parts necessary for conversion, and is
backed up by our standard 1 year limited warranty.
Also suitable for memory expansion in APPLE com­
puters . 3 kits/S450.

ECONORAMS COME IN THREE FORMS • • •
Most of our boa rds a re available as "unklts" (sockets a nd bypass caps pre­

soldered in place for easy assembly); assembled and tested; or qualified under our
Certified Systems Components (CSC) program. CSC boa rds are burned in for 200
hours , se ria l num bered, and guaranteed to run at 4 MHz over the full tempera ture
range. We exchange CSC boards if any defec t occurs with in 1 year of invoice date.

AND ALL OFFER THE FOLLOWING FEATURES:
Fully st atic design, bu ffered lines, tri-st ate outputs, dip switch address select ion

and deselection, write strobe se lection switch for S-100 boards, complete socketing,
guaranteed cu rrent a nd speed specs, a 1 year limited warranty, and more.

8K ECONORAM II™
$139 unkit, $159 assm

Our least costly way to add st atic memory to 5-100 machines.
Configured as two independent 4K bloc ks. with separate protect
for each block and vector interrupt provision jf you try to write
in protected memory. Handles DMA. Less than 1500 mA cur rent
consumption.

12K ECONORAM vr­
$235 unkit, $270 assm

Sa me basic features as our 5-100 memories. but designed
specifically for the Heath H8. Configured as two blocks with
switch selected protect. Also includes hardware and edge con­
nector required to mate mechanically with the H8.

16K ECONORAM IVTM
$279 unkit, $314 assm, $414 esc A SUPERB CLOCK: $16.501

Sta tic memory configured as 4 independent blocks (two 8K
and two 4K). Write protect for each block; use with or without
phantom line; provision for two qualifiers; runs DMS at 2 or 4
MHz; dr-a ws less tha n 2500 rnA (1800 rnA typica l).

24K ECONORAM vtr-
$445 unkit, $485 assm, $605 esc

Manual write protection for 4K blucks. use with or without
phantom line , runs DMA at Zor 4 MHz. Guaranteod under 2000
mA current (typically 1500 mAl. Now you can have full static
storage at less than the cost of dynamic equivalents.

We think the M A100:) clock module is the best clock module
going ... add three time-setting switches, a source of power,
and you'ro up and running. Includes crystal controlled timebase
for 12V DC operation - ideal for car, van, truck, boat. field
day, or any other mobile application. Large (0.3 ' Jblue-green
flou rescent readouts are visible under a mbie nt light conditions
that wou ld wash out LEDs. Also, there are special opti ons lor
car applica tions (for example, turning on headlights dims the
display slightly for night viewing). All in all. whnthn e you need
one for yourself or want to present someone with a neet gift.
this is an excellent choice. Includes applications da ta.

:) modules/S46.

FREE FLYER: 40 pages packed
wlth the latest in electronic goodies.
Send us your n ame and a ddr ess, we 'll
take care of the r est. For first clan
delivery enclose 41 ' .

.;-,~ BILL GODBOUT ElECTRONfCS
BOX 2355. OAKLAND AIRPORT. CA 94614

TERMS: Add $1 handling 10 orders under $15.
Allow up 5'" .hipping [exc" ss refunded). We
pro fer str""t "ddres' for UPS delivery.
VISA" IMastercharge" caH oor 24 hr. order
desk 81 (4151562-0636. COOs OK with str""t
addr""s _Californians edd Sal05 tax .
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CAS-6
$14.95

SUP 'R' MOD II
UHf Cllannel 33 TV Interface Unit Kit

...W\(lI llond B;W or Cola< Srm'"
• Con'<f!'" TV I. VIdeo 0iI.pIay Inr

fIOrTIe CO'fllILllm, CCTV l:Il'I'I8'iI ,
A~io II, 4O<'<S.,tn Cr.rr«o Qu .
l ler, SO!.-20. I ~S · IlO , C/III........ .
",

... MOO II " p,ot"ned to Chlnnel 33
(UHF).

"' 100",,"5 co. ,,;oi ca~io and onton n.o
trlJ1siormer

$29.95 Kit

COMPUTER CASSETIES
. 6 EACH 15 MlfrIUTE HIGH

O\.lo\I.lTY C·1S CASS£mS
• PlASTlC a.sE ",CUJll£O

12 CASSETlE CN'1oCITY
• .lJlDIT1O!1AL CASS£mS
A~"'I.A8lE " C·15-$2 so .

~

e
MOD II

P." tOo
OB25? ·. ·?
D925P-4-S
D9~S~·S

DB 25 Series Cables
C..... lenglh Con.-:I..... !'fie-

• fl 2·0P25P Sl 5 95 II
• fr 1-0 P25P.. 1-<5S S' 6 95 ..
• If 2-0 P255 SI1 95 II

Dip Jumpers
OJ,.·1 1.. 1 1."'" $1 5911
OJ1 6 ·1 I" 1-1 6 P," 1 79 11
OJ2. 1 1 ft 1·2."'" 2 79 ..
tlJl. ·1 -1. 1ft 2·"P1n 27911
tlJI 6-1-1 6 1 " 2·16 Pm 319 ..
tlJ2.-1-16 1ft 2-2H'.n 495 ..

Hexadecimal
Ilneneeded

Keypad
19-koy PiIICI lndulIes 1·10 " tyS ,
o\8COEF iIIfd 2 opIiOIlal Uy5 ilflCl iI

sMI key $10.9S/nell

lRS-80 16K Conversion Kit
ExparJd your 4K TRS-SO System to 16K. Kit
comes COfllPlete wittl:
· 8 each UP0416 (16K Dynamic Rams)
• Docemeeu uon for conversion
TRS-16K $115.00
Speclel Offer • Order both your lRS-16K arid I!le
SulfR' MOO II Interface kit together (rewl ~alue

$144.95) for only $139.95

. .
, -- - .

53·Key Unencoded Keyboard

.. . {# ~~i~~S~b~r~~~eS
DlnI'lM .......1 PlUG
PIZSS SOCI<-ET
De!122S·1 toDle e-.- .... OB25? S

1lo5 .. I63...,. .......~....,_ : ' noJ ll¥ 1
""""0.". hc'""MiI. _ • ' _ SPST<q'I ,
.~ .. ..,_1IlF'C --.I A~_1IIIIlJC13
' 1 ' ;; ' · ,. IfI S 529.95 each

Custom Cables & Jumpers
~'\ .r ..... ,'.

~~* >1-"",\, ,~ ~.~

$139.95'"0'''"o ' , _ .. _ _ .....__ .... _
___ _ _ .._ .. ... _ woO---_ _- - .-,......- _._--- ,----..__._..._.__.._--- ,--- ..-__ . -- I .... ,_. _---__, __ "' ''' _ mo ",,* _,-_. -_ _"--,""'__ _ nn_
__ .. _ 1-
._.- . -,, t_..-___..1__ . _ ..... _._..._--",-,..,..___ r.. IIS--l:lI!C .. "' ... __ ,_.---_- __,"' ''''' __ 11-
- __ _ •• _1' ....___ M _- '---,---'" .-

I
·_··t·-·,._. . ~ .. .. .. .-. , . -. \.... . ..... ..

" ~ '1 1 ·-= ·1.._.. ' .. _.

The Incredible

"Pennywh istle 103"

$89.95

Price...••,.
••••

100 MHz
a·Dlglt
Counter

_ _-"" 50 .
_ .. _ cu. .. .

PHONE
ORDERS

WEL COME
(4151 59201091

MINI-MAX

$64.50

" ' lO.e

. 11 ..·'''' .... _
• .. L1D""", • ' ••, ",.., _" ' •
. ~_ _ • -""" ...1"" _• r"" _ ,,"." 11V ~,,. , ...._-- -_....-.._ '1, ''''_ _
. ~~ , . " . -:;;'34.95
AtClSSllJIIES FOll lll.U I._ CIoOoIi' f ,.._--­CIoOoIi''El1

Soooo: a... - ZS4
1m c-.. ........" 'nd ,It __

=5=....~". _._...,.--

""essories For Mini ·Mu
Description------...-.~---

-
r......._ "-""._ ...-_., ,~ ...

_'n '~~, ~_

no ~ ~, "."' _ o.-,_.."_.._ ------_.,' ~ ._.. ,.. "'---' ...,........., .......,"_......"".............'

Par1 No .
-~
-~
-~
-~
-~

3Yo.OIQII Portlbll Dill ...

·"""".. "-'"'· """"Ll~"''''''· ~ ~ ""' ....~'"· 1._.. ,,,. ". ,,_ .......-·-_..-..." ....--• oc -..'" ". '......... .....' oc _ . • ",.,<,"'- ,.,-.... - '","" ....oc __",, _ " '_-""-­.... ,.... "
~a.in:

At ~1If IC ·ZI SS.•.......~
hDtnM 11'-26 It.•

~~,C::; Mini-Max 6 Digit SOMH, FrequencyCounter
,_"-_. 'OO "' '' ~ _
o ~ ~ .... _ _ ....... _0""" -::' :o ;~., , __. ..~
° t.o-I... _ ....... " _ _ .._

1OIl ..... '*"__ $ _ _ ......._=• UtI ... --, • ,,<I; _

.~--­. ...... , - 00IJ "

Mod.1 2100
$99,95C< _-------

MICROPROCESSOR COMPONENTS-_ ........ 11 _ __-- ~ ". . ~ -- ".." ..._ ""- .. M,o;IlOilO> -- ,.
." --- ,. ... -- ,.
•• ,,_..- ,.
~ Qool- ,- •• ...
~ k_ •• "' ~"'" ------ ••.. --,....- ,. nlJllllll1 _Go•• ,_ ... ••.. -- ,. •• -- ".~. .... -,._~ .. - _ __ _ OoIl- _ ••.. .... _t_ "... ....-,.- •• -...

~--
... .~ ... - •••..

~--
... •• -"- •---- _., ... - ••- .. .". .. _. - ..- --Qool...... • • ". -, - ••_... ._-- •• '''''''''1 - - ,.- ---'- " M - -- '.- --- ". ".. '...-- ••

~ --_.-.. ... 'n.. '...---- ••- • -- •• "'.'. '...-- ••- I,
-~- •• ".... '. ,- ---- ".- .-... _ .....M ". ". - - ,.- _.- ... - -,- '.- -"-"'-- ,. '. .. - ••== I _I " .- ..' -'- ••- ..' - ,.- ~ ... _..

" _.. ••--" ~ ". ,-- ~ •• _. • _.. ..... .. • • ,..,.... '-_._,-..- ... - • - ...- ~ ... ..- -_._- - - - ....- •• "" 11,_' -- ••-- --- 1104"__ •• - ~, - ...- _...- •- _11_- •- _.._- • _.-- _.. _,
• ,.. .. .- ••- -~,,-- • _. .'

v __ mil ••... -- ,. - -_.,,--•• ...._- •• - .. - ••.. _m.. _ •• .. • - ••.. Sll_ • ~" .- - ••.. -- •• --1_ ..... •• .,... -"'-- •• .. .. ,- "... ~~- •• _'1111'" _ ._- ,... -,.-- •• __.._lSI -<- ,... _..-- •• - .. -- ,... .~-
,. ... .. - ...

~. • •• ••• .. '- ••,~.
__ ... ro_ '. ... ," m __ ••
~ ... ~

m __ ••....>- .... -- ,. .~ .. - ••
n.. Sindaio-PDM35.

Apenonal.r~
.. mv~imeterforonly 559-

".11._ 0.... - u.s. F_ 0"",
toI i'-Ilo•• ,, - ..... ~ R Un T..

XMAS SPECIAL· Gel your PDM-35
PLUS the 111 Yoll AC Adapter and
Padded carrying case for only
(Retail value$73.85)

.. _.. _,_.,-,,,_....
n .._ """ .. _... _'., ,,"' "'.
p r-, _&.-.., ,
, ,.-"-_.. ,,,.., ................_,..' " ..,.,..... "''''.., .

@

I

$14.95

6-Digit
Clock

Kit

•

• PrOYldes 3 blI&lC . . ... .
lorms, SIne, t"il ngle '"
$lIUiIrt_

• FrequIfICy~ Irom I I1l
10 1(J(ll( ttl

• Outpul . mplltude hom
a'YOIIS to oY" 6 00i1S
(_to -')

• Uses iI 1:1V $UlllllJ lit a '"

" ...-• 1nl::tUCleS chP. PC llOi«l .
c:ompor lelllS iItld 1IlSlrul;'...

JE2206B $19.95

JE900 $39.95

• us. InlCfSIl 1205 C/Mp
• PIMtI! llWu dOo.I,*, .$ICIelI

P C Board
• LED d1~ (red)
• T_ to $9 """ 59 $9 sec -.til."' ...• • Quilrtt Cl)'StiII controlltcl
• Three Stql..alchts In one

SIngle event , spirt \cummulat.... )
.ncl QyIor (sequenbill ti"""'O)

• Uses 3 penlite billtenes
• Size, 45·. 2,15" .90"

• •· -.'

• ••
• • •-

,.... \
\ . :'

• four ,630" lit. InClIwO .3Ol1 1l1, _ iII'lIClI dISPlays
• Uses MM531' doct< d"II
• SWIldles /of houf5. IfWIl/Ia ancI hOICl /urlctJons
• Hours tiI$iIy .iewilblt 10 30 lei!
• SImuIaled WiIlnuI e-
• 115 VAt 0Pe1.'
• 12 Of 24 hour 00ffiI1IOn
• Inducles all c:omporlelll$. (35lI iIIld WiIIII tr ilOlSlonnlf
• SIn &--3/, · .3·1,'8" .1 ·],4·

JE747 $29.95

4-Digit Clock Kit

Function Generator Kit

Digital Stopwatch Kit

• Bngh1300 hI common eathode dfSllli!y
• Uses MMS314 doc!< chip
• S..nches IOf hours. mInutes and IlOlcl tunctJonS
• Hours tilsily _ ilbIt 10 20 tee1
• Sim..aated .-illnut~
• 115 VAt OI*ilbOll
• 12 Of 24 hour opera!lOfl
• Indudes all Q)lllllOflefI15.~ and willlt" nsformer
• Sin 6·3'4" . 3·118" . 1-31' -

JE701 $19.95

Jumbo
6-Digit
Clock

Kit

• UMS LM 309K
• liNt $I"" prOVtClell
• PC, boird const'llC1ion

$ • 1'I'0VIdes. solid 1 amp (u

, "• Incl~des components .
hlIrdw.re .flCl inSlruaions

•~. 3·112'" . 5· . :r''''IIh

JE200 $14.95

• Bright .357· ht. red displily
• Sequentia l flash ing colon
. 12 or 24 hOllr operalion
• Emuded i1luminum case (blaCk)
• Pressure SWItches for hours. mmctes ilnd hold modes
• includes i111 components. ca >e ilnd Willi transformer
• Size: 3-114· , 1·314", 1·114·

1-_==:",JE730
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1N914
l N4005
1N4007
lN41 48
l N4733
1N753A
1N758A
l N759A
1N5243
1N52448
1N52458

DIODES/ Z ENE RS
100v lOrnA
600v 1A

l 000v lA
75v lOrnA
5.1v 1 W Zener
6.2v 500 mW Zener
10v ..
12v ..
13v "
14v "
15v "

.05

.OB

.15

.05

.25
.25
.25
.25
.25
.25
.25

SOCK ETS/BRIDGES
8·pin pcb .20 ww

14-pin pcb .20 ww
16·p in ocb .20 ww
18-pin ceo .25 ww
22-pin ceo .35 ww
24-pin pcb .35 ww
28-pin ceo .45 ww
40·pin ceo .50 ww

Molex pins .01 To-3 Sockets

2 Amp Bridge l00-prv

25 Amp Bridge 2OO-prv

.35

.40

.40

.75

.95

.95
1.25
1.25

.25

.95

1.95

TRANSISTORS. L EOS. etc.
2N2222 NPN !2N2222 Plastic .10)
2N2907 PNP
2N3906 PNP (Pllmic · Unmarked)
2N3904 NPN !Plntic · Unmarked)
2N3054 NPN
2N3055 NPN 15A 60v
T l Pl 25 PNP Darlington
LED a reen , Red, Clear, Yellow
D.L.747 7 sag 5/8" High conranode
MANn 7 seg eorn-eeoee (Red)
MAN3610 7 seg com-anode (Orange)
MAN82A 7 sag com-anode !Yellow)
MAN74A 7 segcoffio(;llthode (Red)
FND359 7 seg com-cathode IRed)

.15

.15

.10

.10

.35

.50

.S5

.15
1.95
1.25
1.25
1.25
1.50
1.25

9000 SERIES
9301 .85 95H03 1.10
9309 .35 9601 .20
9322 .65 9602 .45

10%
15%
20%

SPECIAL
DI SCOUNTS

Total Order Deduct

$35 - $99
$100 - $300
$301 . $1000

74L500 .20
74 LSOl .20
74 LS02 .20
74 LS04 .20
74 LS05 .25
74LS08 .25
74 LS09 .25
74LS10 .25
74LS11 .25
74 LS20 .20
74lS21 .25
74LS22 .25
74L532 .25
74 L537 .25
74 LS38 .35
741540 .30
74 L542 .65
74 1551 .35
74lS74 .35
74 L586 .35
74LS90 .55
741593 .55
74 L5107 .40
74 L5123 1.00
74 LS15 1 .75
74 L5153 .75
74LS157 .75
74LSl64 1.00
74 L5193 .95
74 LS367 .75
74 LS368 .65

l M723 .40
LM72 5N 2.50
l M739 1.50
LM741 18·14). 25
LM747 1.10
LM1307 1.25
lM1 458 .65
LM3900 .50
LM75451 .65
NE555 .35
NE556 .85
NE565 .95
NE566 1.25
NE567 .95

745133 .40
745140 .55
745151 .30
745153 .35
74S 157 .75
745158 .30
74S 194 1.05
745257 j8l23) 1.0 5

.35

.35

.25

.25

.35

.35

.35

.35

.25

.20

.20

.25

.15

.35

.60

.65

.35

.75

.55

.95

.25
.20
.25
.30
.20
.35
.45

1.95
.45
.65
.45
.40
.45
.55
.55
.B5

74500
74502
74503
74504
74505
74508
74510
74511
74520
74540
74550
74551
74$64
74S74
74S 112
74S1 14

74 H72
74 Hl01
74 Hl03
74 Hl06

74100
74102
74 L03
74 L04
74 L10
74 L20
74 L30
74 L47
74 L51
74 L55
74 L72
74 L73
74 L74
74L75
74 193
74 L123

.15

.20

.20

.20

.35

.35

.25
.45
.25
.25
.40
.20
.25
.25
.25
.15
.25
.20

T L ­
.B5
.55

2.25
.75

1.25
.95
.75
.B5
.95
.95
.95
.95

1.45
1.00
.75

.35

.50

.50

74 HOO
74 HOl
74 H04
74 H05
74H08
74 Hl 0
74 Hl1
74 H15
74 H20
74 H21
74H22
74 H30
74 H40
74 H50
74H51
74 H52
74 H53J
74H55

- T
74 176
74 180
74 181
74 182
74 190
7419 1
74 192
74 193
74 194
74 195
74 196
74 197
74 198
74221
74367

7S108A
7549 1
75492

LIN EARS. REGULATORS. etc.
LM320T5 1.65 lM 340K15 1.25
LM320T1 2 1.65 lM340K1 8 1.25
LM320T1 5 1.65 l M340K24 1.25
lM324N 1.25 78 L05 .75
lM339 .75 78L12 .75
7805 (340T5) .95 78U 5 .75
LM340T1 2 .95 78 M05 .75
LM340T1 5 .95 lM373 2.95
l M340T1 8 .95 LM380 (8·1 4 PIN) .95
LM340T24 .95 lM 709 (8.14 P1N).25
LM340K1 2 1.25 lM711 .45

.25

.30

.35

.40

.55

.75

.75

.55

.25
1.05
.45
.70
.45
.35
.75
.60
.BO

1.1 5
.25
.35
.55
.35
.45
.35
.75
.90
.B5
.65
.75
.95
.70
.65
.55
.B5
.60

1.10
1.25
.BO

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74 100
74 107
74 121
74122
74 123
74 125
74 126
74 132
74141
74 150
74 151
74 153
74154
74 156
74 157
74 16 1
74 163
74 164
74165
74166
74175

7889 Clairemont Mesa Boulevard, San Diego, California 92111
(714) 278·4394 (Calif. Res.)

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

.10

.15

.15

.15

.10

.25

.25

.55

.15

.16

.15

.25

.25

.25

.75

.25

.40

.15

.25

.25

.15

.20

.20

.20

.20
1.1 5
.45
.45
.45
.65
.70
.70
.50
.25
.25
.20
.25
.40
.45
.40

INTEGRATED CIRCUITS UNLIMITED

MCT2 .95
8038 3.95
LM20 1 .75
lM301 .45
LM308 (Mini) .95
lM309H .65
LM309 K (340K·5~85

lM310 .85
lM31 1DjMlnlj .75
lM318 (Mini) 1.75
lM320K5(7905)1.65
LM320K 12 1.65

Discounts available at OEM Quant it ies California Residents add 6% Sales Tax
All IC's Prime/Guaranteed. All orders shipped same day received.

24 Hour Toll Free Phone 1-800- 854-2211 American Express I BankAmericard I Visa I MasterCharge

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
74 13
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

.15

.15

.20
3.95
.95
.20
.75
.35
.35
.20
.20
.40
.75
.75
.35
.75
.75
.35
.B5
.75
.75
.20
.75
.20

1.9 5
.35
.75
.35

1.50
2.45

.75

.75

.69

.65

.50

.65
1.25
.45
.45
.55
.25
.25
.30
.30

14.50
4.85

.95
1.90

8.95
2.95

MICRO·S. RAMS. CPU·S.
E·PROMS
3.00 8214 8.95
4.50 8224 3.25
3.00 8228 6.00
3.50 8251 8.50
1.45 8255 8.50
1.75 8Tl3 1.50
9.50 8T23 1.50
3.95 8T24 2.00
9.95 8T97 1.00

21078-4 4.95
2708 9.50
280 Pia 8.50

CMOS
4000
4001
4002
4004
4006
4007
400B
4009
4010
4011
4012
4013
4014
40 15
4016
401 7
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066

4069!74C04
4071
4081
4082

MC 14409
MC 14419

4511
74C151

745188
1702A
MM531 4
MM53 1S
2102·1
2102L· l
211 4
TR1 S028
TM54044·

8080
8212
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CALL US WITH YOUR REQUIREMENTS

ASSOCIATED RADIO ~·"91 3.381 .5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

AMERICA'S #1 Real Amateur Radio Store

TRADE SELL BUY
SEND $1.00 FOR OUR CURRENT CATALOG OF
NEW AND RECONDITIONED EQUIPMENT.

308

:jf:ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,
SEND A SELF ADDRESSED STAMPED ENVELOPE.
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URPLUS PHONE: (305) 887-8228
7294 N.W. 54 STREET

LECTRONICS
TWX ; 810-848-6085

MIAMI , FLORIDA 33166
WHOLESALE - RETAIL

ORP. .... 543

PL 259's E. F. Johnson Desk Top Microphone IC SOCKETS
Cambian

QUALITY AMERICAN MADE Ceramic Element/High Imp Gold Plated Wire Wrap
101$5.00 100/$35.00 $20.00 ea 14 pin .35 ea 10/$3.00
50/$40,00 1000/$300.00 While They last 16 pin .38 ea 10/$3.30

TEXAS INSTRUMENT KEYBOAR D
SURPRISE PACKAGE Has 3 sli de MODEN CABLE

Resistors, Caps. Semis, Pols , $ 1.95 ea., - - switches-28. - - 50' cable contains
Relays, etc. We guarantee il to be 5 for

~V ""'- - , di fferen t keys- 13 • 22 gao wire DB-25p with
$25.00 worth of material. Every $8.00 keypads re-

o 0 0 0 8·51226·1 cover on one endpackage is different . 10 for , - , --- - movab le byl ' . " • $6.50 ea 10/$50.00$5.00 $13.95 - . T - removing 4,
•• • •

screws.

White Porcelain MINI TOGGLE SW
Egg Insulator C& H

12 Udc RELAY1'12 " x 1" 50¢ ea SPOT New Dry Nlckel·Cadmlum Battery

3 for $1.25 sv.ccee 61$5.00 SPST 35 Amp Conlacts 2'/4" x 2~/4" X 8~/4 "

WIRE WOUND Open Frame General Elec tr ic

Neon Panel light RESISTORS Rugged, great lor mobile use 12.0 Volts oc @ 4.0 Amp hrs.

.1 Ohm-5 W $4.50 ea 5/$20.00 $1 9.95 whil e they last.
110 Vac Amber , wI built in resistor

.10 Ohm - 10 W& wire leads-3 lor $1.50
@ 15¢ each

PANEL METERS CB SPECIAL MUFFIN FANS

2,/." x 2'/." also 2'1." x 3" Complete brand new printed ci rcuit board assembly with 3 Blades, 110 Vac, 4 1;" " sq.

10-0-10 de Amps $4.00 ea all parts. Used in all Hygai n 40 channel CB Transceivers. Removed from equipment-

0-20 dc Volts }
Fits many other manufactures units also. Excellent condition-$4.95

25·0·25 de Volts 2 for Board d imensions 6" X 6'12"
1·9- 7. 50 ea "New" Muffin Fans

0-25 de Volts $7.00 10-50- 6.50 ea
0·50 ac Volts 50'100-6.00 ea 3 areoes-tm Vac , 4~;" " sq.

-Shunt Required- 100-up-5.50 ea $9.95

POLYFOAM COAX-50 OHM TRIMMER CAPS
CMOS 12 Vdc RELAY Equal to RG174 Small enough to fi t

RCA CD 4012 AE SPST Open Frame $4.95/100' in your watch-

Dual 4 in Nand Gate 5 Amp Con tacts 3.5 to 20 pF

6/$1 .00 1001$10.00 Mfg· Magnecraft Low Loss 5 to 30 pF

50/$6.00 10001$80.00 $1 .50ea 4/$5.00 Polyfoarn 7 to 40 pF

Coax Cable $.75 ea., 2 for $1.25
5 for $3.00

o Cell Nicad
mfg. by G. E. 2.50 ea Coax Connectors JOY STICK
1.2 volts 3.5 amp hrs. UG·2731U BNC-FIUHF-M 2.50 New Boxer Fans For TV games and hi ficat No. 41 B004 AD08G5 UG·2551U BNC- M/UHF·F 3.00

5 Blades 110V acUG·1 46A/U N·MIUH F·F 4.50 with four, 100K pots
Computer Grades UG·83B/U N·FIUHF-M 4.50 4'4"-$11 .95 2 3,4 " X 2 3,4" X 1"

23,200 uf @50 Vdc 3.00 ea UG·175 RG·58 Adapt ..20 with 1" handle-$3.95
3" d iam x 4 '12" high G. E. UG·176 RG·59 Adapt ..20

GOLD PLATED CARD EDGE CONNECTORS

Double Row/Solder Eyelet .156 22 pins/Double Row/Dipped Solder
Double Row/Wire Wrap .100 6pins $1.10 ea 10/$9.00 .156 $2.08ea 101$17.00

25 pins $3.49 ea 10/$30.00 15pins $1.55ea 10/$1 2.50
30 pins $3.96ea 101$32.00 22 pins $2.08 ea 10/$1 7.00
50 pins $5.43 ea 10/$45.00 22 pins/Double Row/Wire Wrap

43 pins $3.66 ea 10/$30.00 .156 $2.44ea 10/$19.00

All material guarlnteed • If lor I"Y relSO" you Ire eor Sltisli9d. our produc ts may b9 r9rum9d wi/hi" 70days lor 9 full refu"d (less sllippi"(J), Please add
TER MS: for shipping and handiing on all orders, Additionll 5'10 charge for shipping any item over 5lbs. COD's .ccepled l or orders tot.llng $50,00 Or mOre, All orde

shipped UPS unless 0/h9rwise speci'i9d, Florida residents please edd 4 % slies 11iX. Minimu m order $75.00.

EQUIPMENT / COMPONENTS / WIRE & CABL E / ACCESSORIES
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GET YOUR

Published Decem ber Ist, I9 78

•

RADIO AMATEUR

PLUS SHIPPING

$15.95
UNITED STATtS CALL_OOK

The U.S. Callbook has over
350,000 W & K listings. It lists

calls, license cresses. names

and addresses plus the many

valuable back-up charts and

references you come to expect

from the Callbaok.

CAllBOOKS

Respected worldwide as

the only complete authority
for radio amateur

QSL and QTH information.

- -- ----

_ ..---=

FOREIGN CA LLBOOK

PLUS SHIPPING

$14.95

See your favo rite electronics dealer
for the latest issue or order direct
from the publisher using handy order
form.

Payment in u.s . fu nds must
be sent directly to publisher
not through a bank.

Ill ino is residents only odd 5% soles 1o" _

r..." ~ .. ~ ~h'PP"'l1 hu' ''_.-
U ·S . CALLBOOK $15.95 S1.75 $17.70

FOREIGN CALLBOOK $14.95 $1.75 $16.70Rad io
A m a t e u r

callbook'Nc.
925 SHERWOOD DRIVE

LAKE BLUff, Ill iNOIS 600«

o
o

Name' _

Address' _

Ci ty' _

Stat., Zip, _

TOTAL _

D ept. B Signature
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Prov ides lulilrequenc y coverage. 220-225 MHz. lor your Midland 509.
Cobra 200. or Clegg 16 transceiver PrOVides simplex, repealer. and
reverse modes on all frequenc ies . New improved mter tece CIrCUlI ere­
vides greater flex ibi lity and RF immUnity. FULLY ASSEMBLE D &
CALIBRATED

Buy your Synthacoder 509 du rin>~~

our 5 .0 S. sale and receive a ­
FREE Cushc rafl BEAM ANTENNA

•

sti ll onl y $129"

509

Cushcraft
Beam!

s

FREE

"Save On Synthacoders"

THRU YOUR LOCAL DEALER
SYNTHACODERS ARE AVAILABLE

ATTENTION 22S OWNERSI Save
$18.00

Regular 87.95
SOS 69.95 " The Original " Synthacoder 22, used by many hundred s o l lCOM OW·

net s throughout the country for years! The ultimate in trequenc v con­
IrOI for the 225 Futlthumbwheel control in 15 KHz steoe. You won',
want ' 0 miss 01,11 on this 50S Super Saver '

We Are About To Announce Some New
"SUPER PRODUCTS"

WATCH FOR OUR ADS
.........................................................................•..••..••..•...•.••••..........................-
•••••••

..- E12 Engineering SJ1eci(lttie,~

PO Bo_ 2233
1247 cowrercerAvenue
Oxnard. Callfo"lla 93030

(805) 486-0617

Yes I wanl to lake advantage of your 50 S Super Saver!

o Please RUSH my s vmnecooer 509 and FREE BEAM ANTENNA
Enc losed is my $12995 plus $3 00 postage and handhng .

o Please RUSH m y Synthacooel 22. EnclOSed IS my S6995 plus
$2.00 postage and hand ling

California res-cents add 6% sales l ax

• O CheckO Money Order OCharge Card

Please charge my 0 Master Charge 0 BankAmenC;lrdlVlSA
c recu Card _ E_pirahon dale _

Sig natu re

••••••••••••••••••••

Name Call _

Address _

73-12Clly' 51ill e -:-:.,.,--:-:.,.,--:-:.,.,--:-:.,.,--:-:.,. Z,p -:-:--:-:.,.,--:-:.,.,--:-:.,.,-c
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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- , -==':::-'.__...
.M _

. ':::: ,..,

IIIKDKI......_-<- -... _, ',..'M , ~"H'~'

NEW!
THE FUTUIlE NOW!

FM2015R

PA'C E

..n 5""" ''''.·CMOS Pu.~, " "'ho...... · No C"" .." to 8",'6~H' __ .
1.. · '.f MH.· l~O_, _ .... P~US M..ftS _C"P ,·

• 5 M I<. a.""c ,_· 1000 Ch."....' 1..... ... '" _ ....... 2M I< "'1<•."0(1
,. 8 00 Cho " • • CH.. NNEl A" '" 'C MUI OA, worl< SC N'NG •
MUl " PU 'A ~QuE NCY OFf S ETS . ElEC. RONIC " U' O ....N'N O . • A SM"
" NO A ~C ~'VE • 'NTEAN"" MU"'PUAPOS' ' ON, OSC'Ll..A'OR • RrT •
OISCR' ''' ' N..r OR MUER · 1&W. n, 0 .....' ·U_ R..,_ ...._ ......
s.......... "POLE FfLHR, MONOU' H'C CAV""" F' t TER " NO
"'U'O ,,,"C 'UNED A 'C ~'VER FRO N' ENO. CO MPAftE'05_.....-..
."" Su....... C............., "'_ ' 0 _ 0""... .... C"""..<bO" s__ to
N.....' ANy PR'CE

$439.95$14.50
9.95

ea 3.95

0 - ' 0 -'-0

9 [1 2]6
~U"'CN cau",,,. ~

THE LUNCH
COUNTER

Bui ld a 600 MHz 6 Dig it Frequency
Counter. We supply 3 PC Boards, Sil k
Screened Front Panel and complete
Instruct ions Only $12.50

Chips used in Counter
11 C90 Prescaler
74C925
F9368 (2 used)

OVERVOLT 12
C ro w Ba r c irc ui t protect s
Transceivers & Tape Decks from
runaway power supply voltage that
can zap expensive components . OV
12 causes fu se in Power Suppl y to
blow if voltage exceeds preset level
(approx. 16 to 18 volts), Rated at 25
Amperes. $ 7.95
Model OV5. Protect s 5 Vol I circuits.
Trig gers at 7.5 Volts $8.95
Other un its avai lable at 3.3 to 100 Trig­
ger Voltages $10.95ea

BIG
0.5 LEOS

ONLY $49.95

ALDELCO KITS

12 or 24 Hour Ope ration on elthe, clock

Each Clock separately con trolled

Freeze lealure fo r time se t

Easy assembly lor clock and cabinet

Features:

MODEL ALD S·W

DUAL DIGITAL 12/24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

$12,35,.,
''''1.25
630

'"4.75
7,"

10.25
1.70
5.40
6.45

10.95
12.30
1630
6,"
6,"

10.35
20,00

RF DEVICES
2N2876 18W 200 MHz T060
2N3375 3,OW 400 MHz T080
2N3553 2.5W 175 MHz T039
2N3866 1.OW 400 MHz T039
2N3926 7.OW 175 MHz T060
2N4427 1.OW 175 MHz T039
2N5589 3.0W 175 MHz MT71
2N5590 l OW 175 MHz MT72
2N5591 25W 175 MHz MT72
2N59 13 1.75W 175 MHz T0 39
2NB080 4.0W 175 MHz MT72
2N6081 15W 175 MHz MT72
2N6082 25W 175 MHz MT72
2N6083 30W 175 MHz MT12
2N8084 40W 175 MHz MT72
2N6094 4,OW 175 MHz X106 PNP
2N6095 15W 175 MHz Xl06 PNP
2N6096 30W 175 MHz Xl06 PNP
2N6097 40W 175 MHz Xl06 PNP

•

_,1-_" m

IF=~-'

AEC 1158

Hard to find replacement lor
VHF Mobile & Marine use,
SuccessfUll y used in SIan­
dard and othe, VHF Rigs_
Rated 12 Walls at 200 MHz
12.5 Volts w ith 5.3 OB Ga in.
Heal Sink stud (8132) Isolated
trom leads. Only$12,30

AEC 1074 50W
@30 MHz $21.15
AEC 1076 75W
@ 50 MHz $24.00
both cases 500 4 LFL

LEDS
Monsant o MAN 72 Red LED
Readout ,300" High. Common
Anode ONLY $ .89

Monsanto MV5053 JUMBO LED
and Holde. on ly.25
LED Holders, . . . , .. .. .. 10
Jumbo Red LEDS 8 for $1 ,00
Jumbo G'een, Orange or Yellow
LEOS 510.$1 ,00

FETS

THE MIMIC ­
PROGRAMMABLE IAMBIC MEMORY KEVER

ALARM CLOCK KIT

,.,Blue . Red. G,een, Amber 0' Smoke

CLOC K FILTERS

Slinky Flasher Kit $295
PC board, 555 & all parts works on 9 volts. Mouse ecuco-.
$1,00

CLOCK CABINETS ea, $4,95

Woodgrain Or black ieathe,

CRYSTAL TIME BASE KIT

6 Big 0,5 LED Displays ' On Soard AC T.anslorme, • t2
Hour Format wit h 24 Hour Ata.m • Snooze Feal ure • Elaps·
ed Time,- Timer leature makes th is Popular in Broadcast
Stations, It's a natural for cars, boals and campe's when
used with optiona l cryslal time base , f i ta our standard
cabinet. $19.95
Crys tal time base when purchased with Clock. $2,95

12 or 24 HOUR DIGITAL CLOCK KIT
Uses 0,5 Display LED, 5314 Clock Chip, Freeze featu ,e lor
accurate set. ttte cur slandard cabinet, ONL YS1B.95

Includes PC Board, C,ystal . all parts and inst ruc ­
tions, $495

Gomes in a!1.ac tivel igh t
biue cabinet measuring

2';''' high x 4" wide

x 5" deep,

_ Triggered clock for memory re·
cording
• Bunt-In side lone monilor
_ Speed control 5 to 4Q.plus wpm
• Two to tnree times the memory

of nearest compet itor

"'lMJc .
.' 1f' / · wi ·
~ ~ , ~ ,~ ~

•• ••
" ~ M;:~ ..;; •

VOLTAGE REGULATORS
T0220 PaCkage
Positive $t.OO Nega tive $ t. 25
7605 7905
7806 7906
7608 7912
7612 7915
7815 7918

_ Fou. memory inpu ts, sixty let ·
ters each
_ Five minutes 01 memory @ 10.,m
_ Operates on 110 V ac and 8-16."

.. . ..55
... 65

. , ..85

40673 . , .
MPF102
2N3819 , . ,
2N5457 , ,
2N5458 . , .
2N5459
2N5485 .

DARLINGTON
MPSA ta
MPSA 14... ,
2N5306
se'
CtOM .
C rose.
C t228 .

ADJUSTABLE POWER SUPPLY KITS
5-15VOllS500 MA $6.95

12·28 Volts 500 MA 6.95

Recei ve Fast Scan AmaleUf TV In t he 420 to 450 MHz Sand
wit h any TV set. Low noise, high gain rI Amp with Vara ctor
tuned input and outputs. Built in AC supply Comes In lwo tone
walnut & beige cabinet measuring t 7/6" " 4 \/4" " 41/8'"
Factory wi red w it h 2 year gue,antee . . . ... . . $59,95

ACCUKEYER

KIT

_ Sel! Complet ing Dots & Dashes _ Provision for attachment of 256 or 512
_ Iambic Op eration e lt Memory lor OX or ceotest work
_ Single QQt & Dash Memories

Revised version of the Accukeye, fea tu.ed In the ARRL Handbook. Has
more log ical IC Layoul and ON Boa.d sidetone Oscillato', Includes PC
Boa.d, TTL ICs, 555 Timer, IC Sockets, Switch, Speaker, T,ans,stors,
capac itors and resiSlors. Requi'es 5 VDC. ONLY $19,95

ACCUKEYER MEMORY KIT
Simple low cost Memory KIt. Uses 2 prog.ammable 1101 Memory chips, Pro­
vides 2 canned messages of 30 Cha.acters each. Adaptable 10 Handbook
and ether accukeyere. Includes PC board (same size as accukeyer boa rd)
and all part s. Requi res 5VDC,9 VDC $t9.95

144 MH2 10 Walls
RF Transi stor
2N5590 $5.50 ea.

NEW!
Tunable 420 MHz
Fast Scan TV
Converte r

........ ,.,........

CRYSTAL SOCKETS
HOLDS 8 HC25U .s ,59
Si ng le HC25U. . .. 29

DIGITAL
MULTIMETER &
THERMOMETER

LOGIC PROBE KIT

3'1> Dig it -5 ranges On each
function ACmC .2 VoltS to
2000 Volts Currenl 2
Mi c roa m p s to 2 Amps
Resistance 2000 Ohms to 2
M eg oh m s . InclUd es PC
Board, ICL7107 Chip and all
par ts. Only$49.95

Measures Logic 1, Logic 0,
and pulsing circu it cond i­
tions NOW .educed to $9.95

SPECIALS
MC145BP. 29
555 Timer. , . , . 3 for $1,00
401 1 , ., , ., . ,23

Add 6% shipping. A d d $ 1.00 fo r o rders under $10.00. Ou t of U.S.A. odd 1 5 % sh ipping ond cer tified check Or money o rder in U.S. funds.

y" Rellder Service-see page 323. 313
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We accept checks, MasterCharge, and Visa

z
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0<1>
o

sac: each

N J·FET's
2N4303 ...
Gen. pu,p.4199c

HI-REl GOLD

101$1.25
100/$9 .50
1000/$80

LIST PAICE 2in

WIRE WRAP
SOCKET PIN

TQ·220

$1.75

$2.00 each

FRONT, UHF plug
RfAR' 6NC i.Ok
OESeR.' Perm," 'M use 01 • BNC plug On
"'l"'pmenl u.'n9 • UH F JOCk S'd . ""g. ,

CABLE REDUCING ADAPTER

ADAPTERS
BN C FEMALE TO UHF MALE

Flash lube with 4kv
tri gger transformer.
Bran d new. Great
for photographic &
strobe appli cations.
1-9/16 x 3/16 inch
flash lube. 1/2" by
5116" transformer.
Price includes both .

Xenon Flash
Tube, Xlormer

5MIX/$7.49
10MIX/$12.49

100MIX/$99.00

VOLTAGE
REGULATORS
6V. at 1 Amp
2199¢

CARBIDE
DRILL BITS

lor p.e . BOARD work

SUB
MINIATURE

CRYSTAL
FILTER
455 KHz

S2.95

HEAT SINKS

~,fi
TO·5 300

BUY69C,,.
400V $5.95

TO-220 250

TO·3 $1.50

BNC FEMALE TO TYPE " N" MALE

$2.00 each
FRONT: Type 'N" plug.
REA R: BNC jac~

OESe R.: Permi ts l he use of a BNG ptug on
equipment using a Type " N" jac ~ . Std, Pkg, 1

25 for $1.00

Standard size
pot nut for all
standard size
bushings (318" ~----- .

dia.) ~

~~~r ~

Pot Hex Nuts

Green Neon SOLAR
same es Naz ~ CELLS
but glows
GREEN oc- 2.2cm x 130 rnA
erates o n 12flV.

$1.49 ea.

6 fo r $1.00 10/$9.50

'"' 1500V.
TUNIN G DIODE

1 AMP
Cj typ_ 30 pi RECTIFIERS
Q 200 at 47 me

21990 101$1 .99

.. I'tm'j:;j SO NAlERT

~ eleClronlc

MOLEX PINS signal

200 EACH $1.95 - _.
1000 EACH $7.95

010,. ....--
2N 5301 (30.0.) 53.95

TO·3 200W 40V

NPN POW~R TRANSist ORS

BUY69 B

"A
7(1OV $6.95

used
$5.00

new
$9.95

6·1,·507- 1.95
8- 2.00

l1e=
MJE3055

90 Walt s roYCE
10 Am ps N PN

21$1.50

LASCR -v,
""Light activat-

ed SeA. 200
PRV at .3
amps . Ex ­
tremely sen­
sitive. 4 for $1.00

Muffins Fans

DIP SWITCHES

LM301A 4/$1 .00
LM301 N 5/$1.00

",il',i".,~ .. -

o BNC
"C

H~-"
<1> - ""u; a ~ $2.00

=>.. _.1-------+------,-------1z "
eo

'"'"'"~

PHOTO PHOTO
TRANSISTORS DARLINGTONS

simila r to FPT 100 MOTOROLA

4/990 41990

690

$1.50

$2.00

$1.75

o $1.50

BNC

$2.00

. BNC

ill
BNC

UHF

o

UH F

1_
m $2.00

$2.00 each
FRONT: BNC plu!I _
REAR: Type " N" jac~.

OESeR,: Permits tile use of a type "N" plug on
equipment us ing a BNC jack. Std. Pkg. 1

TYPE uN" FEMALE TO BN C MALE

314
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RF·Z·B-26S
26.5V DC. Coil
NEW $15.99

MINIATURE
VACUUM RELAY
JENNINGS

3 for $1
CI i~uiuu
~C:::CCt:!Jt:i0

BURROUGHS
PANAPLEX II
9 DIGIT DISPLAY

Type BR12259 gllS dls.ef'arge 1 segmenl
display. Rec!Ulfes 160 V ee. Rlg f'll f'land
decimal on r>gnt o f eacf'l digit . Brlgf'lt and
..sy to re..:l . h.as t/8·· tf'lic~ gla" 0W1lf

ceramIC subst,ate. Used. excellen t eeee.
No s.oc~els avai lable

MOTOROLA
CRYSTAL 14.04 MHz
OSCILLATOR $1.98
Int ")l.ated ci'cult crock oscmetoe completel y $(111 .

cont ai ned in a 14 pin package. Frequency stab i lIty
± .01 percent, temperature range O"C to 70 ' e , inp ut ,e ·
quirement 5 V de 10 percent. At 40 rnA, output Is a
squarl! wa ve . TTL compatible. with .. "Sf! a nd lalll,me
0 1 10 "sec rna. s-ee only .7SO·· by .47O" W Dy .375·'H .
Simple to use as II OI'lly requItes 3 connections (+
GND ar>d outpul). Greal cloc~ lo r CPUs. Timers. Time
Bases. Frequency Counlers. CVM . Cloc~s , elC. Bral'ld
I'le* prime'

' -, ­
I r- -J '-I- ' ,-- - '

~ 1 ·' ~ . 4 _~

L1aUID ~
CRYSTAL ~~t
WATCH DISPLAY
Brand new rellec! 've type LCD walc h
readout made by Mol o.ola. actuar size en­
Iy .940"l . ,!)40"H. Fea lures high contrast
ra lio oI2~;1 a t 3.0V bias , LCO .eadoul$ re­
Quife soch low amoun,s or currenl lllat
vou can make Ihe d,gOlS appear ',om
s'at ,c Charges. Very unique and hard to
lInd Sorry. no socket available.

S! Each

Factory Box o f tz tcr $1 0.00

SEMICONDUCTOR MOUNTING
HARDWARE ASSORTMENT

Small a lum inum cabtnet wit .... wood grain vtnyl ecver­
ing. Has leltering on front panel and 5/S·' hole cutout.
Also hu several o lher holes in case. Gre<tl for hun·
dr<'ldsof small prOlects. Appro• . sllfl: » ... sq. x 1·7/8'"
W

METAL

CABINET
$1.00

100 pieces ot semiconduelo<
mountl"O hardware,

We pu,c f'l ased tnoueanus of va,lous
semiconductor mounting f'l a,dwa,e In·
Cluding Insulaling rings, recune- solde,
lugs. spacers. nuts, etc .

BAG FULL OF
HEAT SHRINK

89¢
Handy assortment of pre-cut pieces of htgh quality
l"Ieat s ....rink tUbing. Lenoths vary hom 'Ii.' long to 1%0.
10 JlQ and dt amelers vary hom 1/8'" UP to 3/8'•. Very
uselul tOO' almost all appllcallOnS. ResealaDIe l:l.ag con­
la.ns at least 70 pieces Buy seve<al fo< your work­
bench or 1001 ~iI

SLIDE AND
ROCKER
SWITCH
ASST

6 for $1

~-'t••­
HIGH~
VOLTAGE
ZENERS
All m ar ke d.
voltages to 200
volts. Some PC
leadS

101$1

•

Ttl,. 0< co,,..." ., 'c " ....g_ ,..
c..'''.'' S V de '0'0 20 v doc , .. 00 V <Ie
""""M ,og 0" , . "", ,,"""" Spec'"
ca "" "..,", 'O' ""C" ,,, .....,.. t"'" ..
a "ag. c.."'.ah~" '" p,""'.'"
..., ,n ..n,-d,p .ac . ...... ,," ....
_at"", ac'-n.o'",""",-

"00

DC TO DC CONVERTER IC
SCS889P

.£lib TO·3
~ Po.... e'
~ ltanstslor

socket.

4 for $1.00

6 for $1

C1038 Se R 200V
.8 amp.

8 for $1.00

Popular Iypu-rolary. s l ide,
PUs....·buUOl'l. All bral'ld new

SWITCH ASSORTMENT

Usetul neon lubes
used t o indt c.te
....hen a photo flash
capacilOl' .....S 'eached
the prope' \I(lilage to
fl ash strobe tubes.
Asso.1menf comams
several di ffe'ent
vOllages.

20 for $1

NEONS

Pr,me crystals fo< use In
eclat TV 0< Wttf'l thoe Na·
I lOnal MM5369 to makea
pol1able cloc~ hmebase

$1.50

3579.545 KHZ
COLOR TV
CRYSTALS

10 lor $1.00

Black anodized aluminum solid
lin type heat s inks for TOS case
devices. Very high quality.wen­
made.

TO·5

HEAT SINKS

3 for 49¢

Pr epac ~ag ed

mtr>g ~,t for mosl
slud mounting
rll(:!ifiers & lanllf
d iOOes.

STUD RECTIFIER
MOUNTING KIT

-

3 fO< $1.00
"0<$1.00

_-t'J-,

$1.00

aUENCH
TUBES
Requlfed on many electronic ffash
uni ts 10 conlfol l igf'l t by absorbing
energy thaI wou ld no,mally go 10
Ihe Slrobe tube. Brand flew pfime
un,lS,

Type t
TypaZ

SEMICONDUCTOR
INSULATOR MICA

Usel ul aSSO ,I ·
mel'll of various
mica Insu la fors
10' most popu la,
deVices, Assort·
ment o f 10

GIANT SLIDE SWITCH
ASSORTMENT ~._':!1

,, -.--:-~ ~ .,,~_ ". =- '" F
... Y -.II '!'

AT LEAST 5 DIFFERE NT TYPES 20for$1
9 DIan BOWMA R OPTOSTIK ~
Magnifie r lOP, 9 digtt display for
caeutarore. etc . see: 2·31S"L x
314"W $1

10 for $1

.01 MFD 50
V Micr o
capacitor
Sho w n ac­
tual size

8 for $1

.~7 MFO MtC' O
ca.p PC "'lids

GPSA·13
DARLINGTON
TRANSISTOR
12 tor '1 .00

Price per 10 lengl ....e.
$1.75

RG17oWSOOhm
eoa.ial Cable

Plecul 6 fOOl "'notl\s
(If most popula, m,n l
cable.

6· length 2Se

PHONE
YOUR

ORDER IN
602·956·9423

WE LIKE C.O.D.'s

6 for $1

21$1 .00
31$1,00
21$1.00

12/$1.00

1 Amp SCA.
10-1 8 metal

4KV TRIGGER COILS

ITT 2OOV,
Prime, in
case.

FND 10 FAIRCHILD
M inia ture - . lIZ·' H Ig l\ digits. .~
Common catnooe. P"me. 7S¢ lr'??"h

Small femte cOre tr igger
COIl s required to ··fi",·· all
xenon Ilash tubes.
I .SUbmtn
Z. SId
3. Encaps.

$2.25

Common anode 1 seg menl
LEO rudOut. OrtW!< 7. 46 or
7.H

DATA LITE 707

315
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Novi
etas

Licen
Stud
Guid

• NOVICE STUDY GUIDE-SG7357-Here is a completely new study
gu ide and reference book lor the potential ham. This is not a ques­
tion/answer memorizat ion course. Electronic and rad io fundamentals are
presented and expla ined in an easy-ta-understand fash ion, preparing the
beginner lor the Novice exam. Includes the latest FCC amateur regula­
t ions, as well as applicat ion forms. Eas ily the best path into the exciting
world of ham radio! $4.95. '

• GENERAL CLASS STUDY GUIDE - SG7358- A complete theory course
for the prospective General or Technician. This reference explains ttan­
slater. amplifier, and general radio theory, while preparing the Novice for
the " big" ticket. After getting your ticket , you 'll use this guide again and
again as an electronic reference source, Not a question/answer gu ide that
becomes dated when the FCC updates the amateur exams, $5.95.'

e ADVANCED CLASS STUDY GUIDE- SG1081- Aeady to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advancecl theory guide. SSB, antenna theory, transm itters, and electronics measuring techn iques are covered in
detail in this easy-to-follow study gu ide. Special modes and techniques, such as ATTY, are also treated . An eng ineering degree is
nor necessary to master Advanced theory-try this book before visiting the examiner's oll ice! $5.95.'

eEXTRA CLASS LICENSE STUDY GUiDE-SG 1080-Before going for your 1 x 2 call , it pays to be a master of the Extra c lass
electron ic theory. This study guide is the logical extension of the 73 theory course. Al l the theory necessary to pass the exam is
presented. Antennas, t ransmission l ines, swr are discussed , as well as noise, propagation, and spec ial ized communication
techniques. Thi s book Is not a classroom lecture or memorizat ion guide, but rat her a logical presentation 01 the material that must
be understood before attempting tne Extra exam. Save yourself a return tr ip to the FCC and try the 73 method f ir st! $5.95.'

e NOVICE THEORY TAPES - CT7300- Start ling Learning Breakthrough. You' ll be astounded at how
really s imple the theory is when you hear it explained on these tapes. Three tapes of theory and one of
questions and answers from the latest Novice exams give you the edge you need to breeze through
your exam. 73 is interested in helping get more amateurs, so we're g iving you the complete set o f our
tapes for the incred ibly low price o f ON LY $15.95. "
SC ientists have proven that you learn faster by l istening than by reading because you can playa
cassette tape over and over In your spare t ime-even wh ile you're driving! You get more and more info
each t ime you hear it.
You can't progress without sol id fundamentals, These four hour·long tapes give you allihe bas ics
you'll need to pass the Novice exam easily , You 'll have an understandin9 of the basics which will be
invaluable to you for the res t of your life! Can you afford to take you r NOVice exam without first listen,
ing to t hese tapes? Set 01 4- $1 5,95,"

~ ~'r NOViCE ~ f,
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NOVICE THEORY TAPES
Startling Learning Breakthrough
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73 CODE SYSTEM TAPES

SSTV
eSLOW SCAN TELEVISION

TAPE- CT7350- Prlze-wlnnIng
programs from the 73 SSTV
contest. Excel lent for Demo!
$5.95.•
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COde, Sflnt 111Molliciat FCC Slandard (no
OIher tape we've heard u.es tnese Ita...
da.ds, $0 many people Ilunk Ihe code
wil en they are suddenly-under pressure
_ l aced wilh characters senl at 13 wpm
and spaced fa, 5 wpm). This tape Is nol
memor izable, unl ike the zany 5 wpm tape,
since the code g'oups a'e enflrely random
eharact..s sent In groups of U'IEI,

" COURAGEOUS"
3H WPM - CT1320- Code is what ~ts
you when you 00 for the Extra ctaes II·
ceese. It Is $0 embarrass ing to panic oul
lust because you (lidn'l prepare yoursell
with th is l ape, Though th is Is only one
word l asle" the <:ode groups ere so dlffl·
cu lt that you ' ll almost lall asleep <:opyin(j
the FCC Sluf! by compari$On, Users feporl
that they can' l believe 1>0.... ea.y 20 per
.eaUy is With thiS ' anlast i<: one I>oul tape.

• •

Any Four T.~ For 1 1 5 .9 5 1­
14.95 ElIch,-

"GENESIS"
5 WPM- CT7305- Thi s la the beginn ing
tape l or peop le who do not know Ihe ccoe
at all. It tale ea them th rough lhe 26 lettera,
10 numbera and necessary punctuation,
complele wit h pracnce every step ol lhe
....ay u.ing the neweSI blitz l eaching Iec:r.­
nKju... II Is almosl mllaculoua! In one
hovr many people-In<:I\lding kids allen
-are able 10 masle< l he code. The ease 01
learning gi_ COf1I~ to begin....
wt>o mlghl otherwise drop auf.

I'THE STICKLER"
6" WPM - CT7306 - Thle Ie the p,acUce
l ape lor the Novice . nd Technician II·
censee. It +a meee UP at one solid hour o f

" THE CANADIAN "
10 .. WPII - CT731o-73 hasn 'lloroo"en
the Canadian hams-our 10 .WPM l ape
prepa'es you 10 breeze IhfOUOh you. eoun­
Iry'S licensing " . ams. like the other ecee
(jroups, t he l ape Is not memorizable and.
once mastered, provides a mar(jln o f eete­
ty in lhe ac tual l e. t sil uatlon .

"BACK BREAKER"
13 .. WPM~CT 731 3 - Code Ilroups
agaIn. at a brisk 13 per so you Will be at
ease when you si l down In IrOf'lI 01 1M
steely-.eyed governmen1 Inepec10r and he
al arts S8<Idlng you plain langUllle al Of'lly
13 peI" , You ne<fd t hlse. lra margin to over·
come the panic wh ich is unlveraal in the
l eSI sit uatlona, WIlen you 've apent your
money and time 10 lalee the test, you ' ll
Ihank heavena you had l h ie bad ·breaklng
tape

" OUTRAGEOUS"
25 .. WPM - CT7325-Thls Is tMlape lor
Ihat small lIroup 01 oVe<aeh'evong hams
who wouldn I be <:ontentlO almply ntlsly
the code requl ,ements 01 the Ext ra Class
license. It's the toughest tece we've got
and we keep apermanent I lleof ha ms who
have mastered It . let us know when YOU're
up to speed and we 'll inscr ibe your name
in 13's CW " Hall 01 Fame."

* 73 Rad io eookenop • Peterborough NH 03458, Be sure 10 inc lude check or deta iled cred it card information.
Add $1.00 handling cnerce for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.
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• BEHIND THE OIAL - BK7307-By Bob Grove. Gel more fu n out
of shortwave listening with this interest ing guide 10 receivers,
antennas, frequencies and interference. $4.95. '

_THE CHALLENGE OF 160- BK7309- is t he newest book in t he
zstectmrcatubrarv. dedicated 10 160 meter operating. 51 Dunn pro­
vides all necessary inform at ion to get started on t his unique band.
The all-important antenn a and ground systems are described in
detai l. The introduction contains in teres ting photos of Slew
Perry's (the King of 160) shack. This reference is a must for new
and experienced " Top Band" operators . Price: $4.95.'

erc OP·AMP COOKBOOK-BK1 028- by Wa lter G. Jung. Covers
not only the bas ic t heory of the Ie oo amp in great detai l, but also
includes ove r 250 practical circuit applications, liberaily ii­
lustratec. 592 pages, 5'12 x 8'12, softbound . $12.95.·

',
~_._--~-

_SSB ... THE MISUNDERSTOOD MODE-BK7351 -by James B.
Wilson. Single Sideband Transm iss ion ... thousands o f us use it
every day, yet it remains one of the least unders tood face ts of
amateur radio. J. B. Wilson presents several methods of s ideband
generation, amp ly il lustrated with charts and schematics, which
wi ll enable the ambi tious reader to construct his own sideband
generator. A must for the tech nically-seriou s ham. $5.50."

e SSTV HANDBOOK- BK7354(hardcover), BK7355(softcoverj­
This excellent book te ll s all about it, f rom its history and basics to
the present state-of-the-art techn iques. Contains chapters on c ir­
cui ts, monitors, ca meras, color SSTV, test equipment and much
more . Hardbound $7.00, softbound $5.00.'

_WEATHER SATELLITE HANDBOOK-BK7370-Simpl e equip­
ment and methods for Qetting good pictures from the weather
satell ite. Antennas, receivers, monitors, facsimile you can bu ild,
tracking, automat ic control (you don't even have to be home). Dr.
Taggart WB8DQT.$4.95.·

elNTRODUCTION TO RTTY- BK7380-A beginner's guide to
radioteletype inc luding teletypewriter fundamentals, signals ,
distort ion and Any art. You can be a ATTY artist! A 73 publica­
tion. $2.00.'

eTHE NEW RTTY HANDBOOK- BK 7347- is a new edi tion and
the only up-to-date Any book available. The state of the art has
been changing radically and has made all prev ious ATTY books ob­
solete. It has the latest circuits, great for the newcomer and expert
alike. $5.95.·

e PROPAGATION WIZARD'S HANDBOOK-BK7302-by J. H.
Nelson. When sunspots ri ddl ed the worldwide communications
networks o f the 1940's, John Henry Nelson looked to the planets
for an answer. The result was a theory of propagation forecasting
based upon in terp lanetary alignment that made the author the
most reli able forecaster in America today. The book provides an
enlightened look at commu nications past, present, and fu ture, as
well as teaching the art of propag at ion forecasting. $6.95.·

.9-
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==== = ==ANTENNAS=== = = = =

_73 DIPOLE AND LONG·WIRE ANTENNAS- BK1016- by Ed·
ward M. Noll W3FQJ. This is the first collection of virtua lly every
type of w ire antenna used by amateurs. Includes d imens ions, con­
f igurations, and detai led construction data for 73 different enten­
na types. Appendice s describe the construction o f noise bridges,
line tuners , and data on measuring resonant f requency, velocity
factor, and swr. $5.50 .·
_73 VERTICAL, BEAM AND TRIANGLE ANTENNAS - BK1069­
by Edward M. Noll W3FQJ . Describes 73 different antennas for
am ateurs. Eac h design is the result of the author' s own ex­
periments covering the construction of noise bridges and an tenna
line tu ners, as well as methods for measuring resonant frequency,
velocity factor, and stancnnq-weve ratios . 160 pages. $5.50.'
_VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Anten­
na Handbook details the theory, des ign and const ruction of hun­
dreds of different VHF and UH F antennas . . . A practical book
written for the avera ge amateu r who takes joy in building, not full
of complex formulas for the design engineer. Packed wit h
fabulous antenna projects you can bu ild. $4.95. "

73 Aadio Bookshop _ Peterborough NH 03458. Be sure to inc lude check or detai led credit card information .
... Add $1 .00 handling charge for orde rs under $1 0.00. Note: Price s subject to change on books not published by 73 MagaZine.----_.. --------_...__... ..,. --- _.....- ..... ..,. _ ..
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eRF AND DIGITAL TEST EQUIPMENT YO U CAN
BUilD- BK1044- Rf burst, funct ion, square wave generators,
variable length pulse generators- l00 kHz marker, i·1 and rf sweep
generators, aud io esc, al/r! signal injector, 146 MHz synthesizer,
dig ital readouts lo r counters, several counters, prescarer.
microwave meter, etc. 252 pages. $5.95. "

e vot. I COMPONENT TESTERS - LB7359- .. . how to build
transistor lesters (8), diode testers (3), Ie testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different kinds), inductance (3),
capacity (9), Q measurement, crystal checking (6), temperature (2),
aural meters tor the blind (3) and all sorts of miscellaneous data on
meters . . . using them, making them more versatile, making stan­
dards . Invaluable book. $4.95.'
_ YOL. II AUDIO FREQUENCY TESTERS-lB7360- . . . jam
packed with all kinds 01 audio frequency test equipment. II you're
into SSB, Rny, SSTY, etc., this book is a must for you ... a good
book for hi-fi addicts and experimenters, too! $4.95."
_VO L. III RADIO FREQUEN CY TESTERS- l B7361- Radio Ire­
quency waves, the common denominator 01 Amateur Radio. Such
items as SWR, antenna impedance, line impedance, rl output and
field strength; detailed instructions on testing these items in­
cludes sections on signal generators, crystal calibrators, grid dip
oscillators, noise generators, dummy loads and much more.
$4.95. '

_VOL. IV I C TE ST EQUIPMENT- l B736 2- Bec o m e a
troubleshooting wizard. All you need to know about pulse, audio
and sync generators, frequency counters, digital component
testers, logic probes and more! Plus a cumulative index lor all four
volumes 01 the 73 Test Equipment library. $4.95.'

_ NEW REPEATER ATlAS OF THE EN·
TIRE WORlD - BK7345- 150% as big as
any list ever available-nearly 900 more
repeaters listed. New improved maps
show the locations by frequency of every
repeater in the States. Only $1.9S:
_QSl CARDS-73 turns out a fantastic
series of OSl cards at about half the cost
of having them done elsewhere because
they are run as a fill-in between printing
books and other items in the 73 Print Shop.
2S0 Style W-QW0250-for $8.9S "; 500
Style W-QWOSOO-Ior $13.9S'; 2S0 Style
X-QX02S0-for $8.9S- ; 500 Style X­
QX0500-for $13.9S" ; 250 Style Y-QY0250
- for $8.9S"; SOO Style Y-QYOSOO-Ior
$13.9S.-
_ 73 MAGAZINE BINDERS- Preserve and
protect your collection for your lifetime!
There's no excuse for lost issues when you
have t hese handsome red binders with
gold lettering . Order 1-BN1001-for
$6.S0 -; 2 or more-BN1002-for $6.00
each. -

Style Y
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uitlhJl 1:J;w\.o ' l911

M:PElIT£'R d'tlAS
r or ""
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WOll,D
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Style W
Style X

_ BACK ISSUES-Complete your correc­
t ion- many are prime collectibles now,
classics in the field! A fu ll collection is an
invaluable compendium of radio and erec­
tronics knowledge! $2.00 each', or S for
$S.OO.-
_ LIBRARY SHELF BOXES - These sturdy

White, co rrugated, di rt-resistant boxes
each hold a full year of 73 or Kilobaud.
With your order, request sel f -slicking
labels lor any of the following: 73, Kilo·
baud, CO, OST, Ham Radio, Personal com­
puring, Radio Electronics , Interface Age,
and Byte. Order 1-BX1000-for $2.00- ;
order 2·7- BX1 001 - lor $1 .50 each" ; order
8 or more-BX1002-for $1 .2S each'.

* 73 Radio Bookshop _ Peterborough NH 03458. Be sure to include check or detai led credit card information.
Add $1 .00 handl ing charge for orde rs under $10.00. Note: Prices subject to change on books not publi shed by 73 Magazine.



e SSB , _. THE MISUNDERSTOOD MODI
-BK7351-by James B. Wilson . SinglE.
Sideband Transmission ... thousands ot
us use it every day, yet, it remains one ot
the least understood facets 0 1 amateur
rad io . J. 8 . Wilson present s several
methods of sideband generation, amp ly u.
ru stra ted with charts and schematics,
wh ich will enable the ambit iou s reader to
construc t his own sideband generator . A
must lor the technically-serious ham .
$5.50.•

• PROPAGATION WIZARD'S HANDBOOK
-8K7302-by J. H. Nelson. When sun­
spo ts riddled the worldwide commumca­
nons networks o f the 1940's , John Henry
Ne lson looked to the p la nets for an
answer. The result was a theory 01propa­
gat ion forecasting based upon interplan­
etary alignment that made the author the
most reliable forecaster in America today.
The book provides an enlightened look at
communications past , present , and future,
as well as teach ing the art o t propagation
forecas ting. 6.95.·

Ie
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eA GUIDE TO HAM RAOI0 - BK7321- by
Larry x anener W82NEl. What' s Amateur
Radio all about? You can learn the basics
of this fascina ti ng hobby with this ex ­
eel len t beginner's guide. It answers the
most frequently asked questions in an
easy·going manner. and it sho ws the best
way to go about getting an FCC license, A
Guide to Ham Rad io is an idea l rn troouc­
non to a hobby enjoyed by people around
the world , $4.95.'

_VOLUME IV-IC TEST EQUIPMEN T­
LB7362- it' s easy and fun to build your
own test equ ipment with ICs! Here in thi s
fourth volume of the 73 TEST EQUIPMENT
LIBRARY are 42 home construction proj­
ects for bu ilding test eq uipment 10 work
with your ha m station and in servicing
dig ital equ ipment. Counters, scalers, fre·
quency s tand ards, sy n thesizers , logic
pro bes ... JU ST AB OUT EVERYTHING
you need and can build with ICs. $4.95.'

73 Radio Bookshop • Peterborough NH 03458 . Be sure to inc lude check or detail ed credi t card informat ion .
• Add $1 .00 handling charge lor orders under $10.00. Note: Prices subj ec t to change on books not publ is hed by 73 Magazine.
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2I,560
pages.

512

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

I8 years of 73 Magazine.

The back issues of 73 are a gold mine of interesting articles. Unlike
the other magazines, which fill their pages with activity reports,
there's little to go stale in 73. You'll find pioneering articles on SSTV,
FM, repeaters, ICs, and computers. Even the editorials are fun as
Wayne Green's dire predictions, like the debacle of incentive licens­
ing , have come to pass.

Clip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friendly ham) to some fun , and a fantastic bargain
to boot.

-------- - - - - - - - --- - - ---------
o YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City State Zip

•
~'t;<\lm!J.j)agazme

v C:~ PETERBOROUGH NH 03458
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S HARD COPT STORAGE A PROBLEM?

73, as thick as It Is, is more li ke a f loppy when It comes
10 standing on the booksh elf. Try the 73 Library Shelf
Boxes, . .. sturdy corrugated white dirt resistant card­
board boxes wh ich will keep them from f lopping around.
We have sell-sticking labels for t he boxes, too, not only
for 73, but also for Kilobaud . . . and for CO. OST, Ham
Radio, Personal Computing, Radio Elec tronics, In ter­
face Age. and Byte. Ask for whatever stickers you want
with your box order. They hold a fu l l year of 73 . . . or
Kilobaud. Your magazine library is your prime reference,
keep it handy and keep it neat with th ese st rong libra ry
shelf boxes .. . One box is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be su re to spec ify which labe ls
we shou ld send. Have your credi t card handy and call
our ten-t ree orde r number 800-258-5473, or use the orde r
card In the back ott be magazine and ma ll 10:

MOVING?
le i us know 8 weeks in ad vance so that yo u won't
miss a single issue of 73 Magazine .
Attach o ld label where indicated a nd print new ad­
dress in space provided. Also include yo u r mailing
label whenever you write co nce rn ing yo u r subscrip­
tion . It helps us serve you promptly . Write to :

~~~o~O~~,i"~~~
I I
I 0 Address change only 0 Payment enclosed

o Extend subscript ion (1 extra BONUS issue ) I
I 0 Enter new subscript ion 0 Bill me later I
1 0I y", 11 5.00 I

I Ifyou have no label handy, print OLD address here , I
I 'IgName Call
I ~ ---I
I ~ Address I
- II It City State Zip I

I -cI print NE Waddress here: I
I Name Call I
I Address I

~;~ ~ta~ Z;P )
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A46 ABC Communications _247
A1 Adirondack Radio Supply, 78
A24 Adva Electronics. . , 300
A60 AED Electronics .. , , 77
A2 Aldelco . . . . 313
A47 Aluma Tower Company , . 290
A40 Amateur Radio Supply 0 ' Nash·

vil le, Inc 213
AS1 Amateur Radio of Rochester _163
A26 Amidon Assocratee 11 3
AlO AMPSpeciallndusl'ies" 204

Amsat ., 229
A6 Aplran laboratories 219
ASO Associated Rad io. . .. 308
A64 Auteus Elec.,lnc.lEdgecom ... 71
81 Babylon Electronics , .. 288
823 Barker -Williamson 191
B32 aav-com 280
8 41 Belder'l 272
829 Britt's awev Radio 178
B8 Bu llet arectrcerce . . . . 296,297
B30 Bu rghardt Amateur Center... 225
C88 C &. A Elec tlOnic Bnterpuses . 205
C3 Clegg : 125, 179
C21 COakit .. . . . . . . . . . . . . . . .. 280
C95 Cohoon Amateur SupplyJEdge-

com 47
C75 CommCenter. Laurel 232
Cl06 CommandProduetions .. . . 219
Cl05 Communications &. TV Unltd.. 276
C56 CommunicationsCtr. NE .249,273
C96 Communications Center, NEI

Edgecom , , 69
C5 Communications Electronics . 159
C89 Communications Services .... 282
C6 Communications Specialists24. 25
C90 Curtis Electro Devices 140

Dade County Hemtest ...•... , 190
06 PeterW.OahICompany 171
0 10 Davts Electronics 290

035 Oaytap ro Electronics. Inc 283
039 .nmoeenroc scc 219
Dt5 DenTron 5
D29 Dielectric 211
020 Digi tal Research co-o 302, 303
023 Dovelron. ... ... . .. .. . 77
011 RLDrakeCOmpany •... . .. 94.95
025 OSllnstruments , 21,220,221
El ECM Corporation . . 75.19
E19 Edgecom , 35
E12 Engineering Specialties .. ..312
F5 rtesner ccrccreucn 265.283
G12 Germantown Amateur Supply . 171
G20 G &. G Radio Electronics Co 281
G22 G.lS.MO .. ... . .. .. 282
G23 Globalman Pfoducts . . . . .. 211
G4 Godbout Electronics 304
• HAL Communications Corp 78
H24 Hal-Tronlx 283,265
H2 Ham Rad io Centef 2t5.291
H31 HamAadioOutlet 289
H16 Hamtronics. NY 299
H8 Hanurcntce. PA " .. 23&245
H26 Hartwell's OlliceWorld 290
H30 HeuerTime &. Electronics 158
H3 Henry Radio CII. 117
H32 Hobby Systems , 219
H4 Hy-Gain Electronics . • . . . . .. . . . 45
tl ICOM 17
132 Inst antSoltware 180. 181
19 Integra ted Circuits. Unltd 306
127 IRL. 23
Jl Jameco Electronics .. • . . . . .. . J05
J2 Jan Crystals 140
J8 JRS Electronics 75.280
K13 Kantronics 163
• Kilobaud l69
• Kenwood , .. ", .. , CIV.6-13
K14 Key Electronics 281
L18 lafayette 22

L9 long's Electronics 194·199
L17 Lun ar Electronics •.... ... .. . . 80
M35 Mad ison Elect ronicSSupply . 139
M36 Maggiore Elec tronic Lab 229
M71 Mat ric 54
M52 MFJ Enterp rises 45. 103.282
M8 MHZ Electronics 292. 293
M69 Micro Cont ro l Specialties 279
M48 Mlc rot ronics 19. 281
M62 Mid Com Elec tron ics. IncJEdge·

com , , 63
M41 Mid land Intern ational , 233
N2 New-frontes 141
N1 4 NorthernRad io 265
05 OK Mach lne& Too l • ... . 171, 173
03 Op toelect ronics, Inc 301
P15 Pace-Traps 281
PJO garomar Electronics 138
o Palomar Eng ineers 19
P41 P.C. Electronics 75
P2 Poly Paks 309
P26 Print ed Circuit Prod uct s 280
P21 Priority One ' 151.153
03 Quest Erectromcs.. . 294
Rl RadioAmateurGalibook, Inc 311
o Radlo World .. . ... .. .. 75
RIO Rainbow Industries 77
R8 Ramsey Electronics 29. 298
R25 F. Reichert & Sales J07
R27 RF Power Labs. Inc 276
o R. Lee Tower Internat iona l , 283
R15 RolinOistributors 290
R21 Rush Elect ronics 288
R18 R W. ElectronicS, Inc 279
S63 Semiconductors Surplus 31 4, 315
S3 Sen try 78, 282
S39 sere-acee & Spencer Elec . . . . 281
S33 $-F Amateur RadioServices75,264
S58 Shakespeare , 257
570 Signetics 272

S4 SlepElec tron lcsCO 178
S8 Spectrum Com.. , 110. 111
S10 SST Elect ronics 87, 88, 89
550 O. C. Stafford ElectroniCS .. . 281
S18 Starldard c ommuotcetrcns . . 190
S38 Stuart Elect ronics 288
S43 Surplus Electronics 310
o Tefl.Tec 135
T34 Thomas Communications 261
T48 Tower arectrcntcs Corp 113
T44 Tower Elect ronics CorpJEdge·

com , .. 43
T18 t-ao Electronics, Inc , . 79
T35 'r rans Oom • . . ,., 280
T3 Tuf ts Radio erec. ". 232. 266·269
T45 Tuft s Radio Elect ronics/Edge·

com , .. 59
U2 Unarco-Bctm 283
U8 United Product s . .. . , 295
U6 Universal Ama teur RadiO Service.

Inc.. , 79
V1 Vanguard Labs . . " 75
V5 VHF Engineering , 27
V18 VHF EngineeringIEdgecom 55
W15 Wacom 78
W17 Westcom Eng ineeri ng 42, 140
W 18 Western Elect ronics 79. 280
W2 Wilson Elec tronics 3
X1 Xit ex... .... .. 280. 281
Yl Yaesu Electronlcs Corp CI II
Z1 ZZZ Elect ron ics. Inc . , 264

From 73 , Page s 77, 259. 316·322

°Reader service Inquiries not hOflored.
Please con lacl ed."rtIS<lr directly.

QW0500 QSL CARDS-STYLE W-500 . ,. ". , $13.95
QX0250 QSL CARDS- STYLE X-250 , . ,. , , . , $ 8.95
QX0500 QSL CARDS- STYLE X- 500 , . ,. , , . , . ,. , . . $13.95
QY0250 QSL CARDS-STYLE Y-250 , , . , $ 8.95
QY0500 a SL CARDS-STYLE Y-500. , . , . , . , . , , $13.95
BK7345 REPEATER ATLAS ,.,. $ 1,95
BK1044 RF DIGITAL TEST EQUiPMENT , , $ 5,95
BK7347 RTTY HANDBOOK ,. , $ 5.95
BX1000 SHELF BOX-1 , ., ." , $ 2.00
BX1001 SHELF BOX-2 , ., .,. " ., . " ., . $ 1.50
BX1002 SHELFBOX-8UP , , $ 1.25
BK7351 SSB THE MISUNDERSTOOD MODE $ 5.50
BK7354 SSTV HANDBOOK (HARDCOVER). , . , $ 7.00
BK7355 SSTV HANDBOOK (SOFTCOVER) . , $ 5.00
CT7350 SSTV TAPE , , . " ., .. , $ 5.95
SG1081 STUDY GUIDE -ADVANCED CLASS, ., $ 5.95
SG1080 STUDY GUIDE-EXTRA CLASS. , . , , . , . , $ 5.95
SG7358 STUDYGUIDE-GENERAL CLASS $ 5.95
SG7357 STUDY GUIDE-NOVICE CLASS $ 4.95
LB7359 TEST EQUIP LIB Vl-COMPTESTERS $ 4.95
LB7360 TEST EQUIP LIB V2-AUDIO TESTERS $ 4.95
LB7361 TEST EQUIP LIB V3-RADIO EQU iP $ 4.95
LB7362 TEST EQUIP LIB V4-ICTEST EQUiP $ 4.95
BK1069 VERTICAL BEAM & TRIANGLE ANTNS. , $ 5.50
BK7368 VHF ANTENNA HANDBOOK r , $ 4.95
BK7370 WEATHER SATELLITE HANDBOOK , $ 4.95

lJ.~Ul'" ,
BK101 6 73 DIPOLE & LONG WIRE ANTENNAS . , . , , . $ 5.50
STOOOO 73 BACK ISSUE. , .. , , . , $ 3.00
ST2500 73 BACK ISSUES-25 OUR CHOICE .. , . , . . $1 0.00
ST0500 73 BACK lSSUES-5 YOUR CHOiCE , $ 5,00
ST1000 73 BACK lSSUES-10 YOUR CHOICE $12.00
ST2501 73 BACK ISSUES- 25 YOUR CH OICE . , , , , , $20.00
BK7307 BEHIN DTHEDIAL, . , ,.$ 4.95
BN100l BINDER-73-1 , .. , ." $ 6.50
BN1 002 BIN DER-73- 2&UP " $ 6.00
BK7309 CHALLENGE OF 160 , . " ., ., $ 4,95
CT7305 CODE TAPE-5 WPM , " . , . " . , .. $ 4.95
CT7306 CODE TAPE -6 WPM " " . " " $ 4.95
CT7310 CODE TAPE-10 WPM, . " ." " " .. , $ 4.95
CT7313 CODETAPE-1 3WPM , .. , . " , $ 4.95
CT7320 CODE TAPE-20 WPM , , , $ 4.95
CT7325 CODE TAPE-25 WPM . , . , , . , , . , . , , . , $ 4.95
CT7399 CODE TAPE-LEARN MORSE CODE $ 4.95
CT7394 CODE TAPES (ANY FOUR ABOVE) , . $15.95
BK7321 GUIDE TO HAM RADIO $ 4,95
BK7325 HOWTO BUILD A MiCROCOMPUTER " $ 9.95
BK1028 IC OP AMP COOKBOO K , .. , , , $1 2.95
BK7380 INTRO TORTIY , ." , $ 2.00
CT7300 NOVICETHEORYTAPES , ." ., . , $15.95
BK1100 PRACTICAL TEST INSTRUMENTS , . , , , . . , . $ 4.95
BK7302 PROPAGATION WIZARD 'SHANDBOOK . . $ 6.95
QW0250 QSL CARDS-STYLE W- 250 . , . . , $ 8.95

322
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mmy Load/Wattmeter; SP·l01 PB Speaker/Patch; FT·l01 E 160-10M Transceiver with YC--601B Digital
tounter: FV-l 01 B External VFO; VO-l01 8 Station Monitor; FTV-250 2-Meter Transverter; FTV-650B 6­
R·l01 Digital 160M·l0M Receiver; FL-l01 All Band Transmitter.

II Coverage Receiver; FRG-7000 General Coverage Digital Receiver; Fp·30113,8VOC Power Supply;
0-10M Transceiver; FV·301 External VFO; FT-3010 Solid State Olgita1160-10M Transceiver; FP-301D
Iy with Clock & Identifier; VO-3Dl Station Monitor; Fe-3Dl Antenna Coupler; LL-301 Landliner Phone
·r Supply.

e Band Transverter; FV·9010M Synthesized Scanning VFO; FT-901 OM 16G-l0M "The Smart Radio"
Station Monitor/Analyzer; Fe-901 Antenna Coupler; SP·901P Speaker/Patch; QTR·24 World Clock;
adset; YO-844A Hilla Imp. Desk Microphone; YO-148 Hilla Imp. Flexible Neck Desk Microphone.

d Held 2M Transceiver; VC-SOOE High Precision Frequency Counter; FT·227R 2M FM Mobile Trans­
er": FT·227RA 2M FM Mobile Scanning Transceiver-a Memory; CPU·2500R/K 2M FM Mobile Com­
r ; FT·7 20W PEP Mobile Transceiver ; FT·225RD 2M All-Mode Digital Transceiver; FT-625RO 6M All­
liver.

r/Microphone (FT-202 Accessory) ; YM-2500 Keyboard Microphone; FFDX-50 52 Ohm Low Pass Filter.



THE CHRISTMAS GIFT OF A LIFETIME!

YAESU ANNOUNCES THEIR SENSATIONAL COMPUTER AGE
CPU-2500R/K 2-METER 25 WATT TRANSCEIVER



EASTERN SERVICE CENTER
9812 Prfncdon..Grendore Rd.. CIncinnatI. OH 45246

Left to Right
Top Row: yp·150
Display/Frequent
Meter Transvertel

Row 2: FRG-7 Gel
FT·301 Solid Stat,
13.8VDC Power sr
Patch; FP-4 4A PI

Row 3: FTV·901 I
Transceiver; YO·9
YH·55 Super Soft

Row 4: FT·202R I
ceiver "The Mem
puterized TranSCI
mode Digital Tra ~

Row 5: YM·24 51"
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VAESU ELECTRONICS CORPORATION
15954 Down"l' Avenue. Pommounl. CA 90723 (213) 633-4()07

Price And Specmcanons SUbjec1 To
Change W,thoutrecnce Or Obltgat,on
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