
32 Electro Sculpture
-c be a radie Rodm VP2DN

36 The SUMSUE Method
-determinln& code speeds . .. accurately . . K1 RH

38 The UART Geilf Shifter
-for multi-~peedRTTY ... . ..•. _... _. . .. KBICE

42 Silence Gro.ining Refrigerators
-check your hous.e w,rinll K4KI

44 B.irg.iin Preamp
-c muluple u~es for this one WSREl

48 Murphy's Masterpiece
-c tbelcst weekeod _WA6I'Pl

52 How About Some Holm Shack Safelyl
-c- dce't be a sta tist ic W7FGD

56 Head 'Em Off at the (High) Pus
- improved f,lter design WB6GNM

bO 555 Basics- And More!
- lle t to know thi~ versatile Ie. WB4CEO

64 Educate Yourself
-c an atmosf pa mless rnethod .. . _.. . . . WB1AHl

68 Novel RTTY Autostart
-cwe cocldwnte a bock K20AW

74 The Easiest Offset her
- a treat for 2 . . . . . . . . . . .. .. .. . . _K4GOK

78 The Chip Switch
- a digital troubleshootmg triumph. . . WB2QEL

82 Automalic Repealer Offsets
-it's all so logical , N2YK/WB2NYK

86 CB to 10
- pa rt XII I: th e Lafayette Telaat
SS8 ·75 , .. , , OF1SP/W2

90 The History of Ham Radio
- pa rt VI! , . . . . . . . . . . W9('

94 Build An FM Tweaker
- simp le de viation meter W1QVl

96 Anolher Surplus Treasure
- convert the R-&46/ARR-41 re ce ive r .. _McClell",n

100 Plffft - Zapped Again!
-front--end protect your test equip-
ment . . . . . . . . . .. . .. • . . . . . .. . WAfoTHGIKH&ISA

102 One Meter-M.lny Jobs
- a n introduction to ~hunts Fletcher

104 Who Uses All Those Frequencies?
- the compennon for radio spec-
trum , WB&I,.I , WB&HDB

106 MDS: Whalls III
- "'nd what's in 'I for you __ . Edw"'rd,

108 FM C.llibr.ltion on a Budget
- whYP-'y morel W9HOA

112 Build the $80 Wonder
- a deluxe frequency counte rh ta nd a rd . . . . WlHB

116 Add·A·Sunner
- for any $Vnthe~il ed rig ..... N2YKIWB2NYK

120 CB 10 10
- part XIV: '" Real,st ic PLL rIg KtQLC

124 No More Excuses!
- get on RTTY with th is simple demodula-
tor .. _WB4MBL

12& The Junk Box Station
- ham ingenUIty does it aga'n WA40QN

130 R·X Bridge + Calculator = Vswr
_ antenna tuning wit hout Q RM . _.. . . . waSILK

136 High Seas Adventure-c-Ham Style
- pa rt II _ WA&FEI

142 ~ " Loo k What Followed Me Home! ': .
- '" PE T of your Vt'f)' own . Lilie

148 ~ A Hex on Your 8223
-spact"-savlng m aglc __ Sc:hlM'idft

150 ~ The Micro Mustro! seew

1&8 1dI SSTV Meets SWTPC: Part 1
_ rmcro-enhaoced pictures k&AEP

182 Squelchifying Cheap Receivers
- Iunk·boll project WA1PDY

184 Try FM On 29.& MHz
- no. ifs no t a CB cha nne l WA7WYF

186 Build the Brute
- unique heavy-duly power supply N9KV

192 The Multifunction Scan Can
- a no t her lC-225 goodie WlIBI, W1HZH

198 Be A Weather Genius
-c- e avesd ro p on C O ES . . .. WB8DQT

208 Happiness is a DMM Kit
-c Sabtromcs makes a gem W7AAY

210 Vintage Receiver Mods
- new hte tor hamfest ba rga ins . . . . . . W20LU

212 Deep, Dark Secrets of the TR-7500
- exposing hidde n talents .. . ... WB9SEQ

216 The TTY Lifesaver
- saves mo ney. too , .. ... , . . , . Sergo

218 Build the "Version Three"
- simple RTTY lU does it a ll . . . . . . . ... Colby

222 Heath's GR-88 Gets Religion!
-e co nve rt it to 2 me ters , , W2AOO

22& Four Terminals Are Belter Than Three
- osing the new vol tage regulators W1SNN

238 CB 10 10
- pa rt XV: a Re a listic HT, . . .. KSUKH

240 The Circuit Board Aquarium
- no l i~h story WB9QZE

244 Build A Decent Dummy
- no o il. no Ilghl bulbs, no ha~de . _..... K41PV

250 Who Needs Transislorsl
- you do ! WSJI

252 A Junk 80x Load Simulator
- tor battery testing W5J1

254 Blockbuster RTTY Article!
- Selca l and W·R·U on iI budget . . . . .. _.. . W91F

266 Automatic Aulopalch
- sa fegua rd your health, W6GIS

276 Using Bargain Muffin Fans
- a keep-<:ool idea K45E

• 278 Lor.ln-C as a Frequency Standard
- is] cvcles e week good enough' WA4EID

28& Ham Help!
- . lelephone a id for the blind N4AL

288 An Experimenter's Delight
-. lab bench w,th style WA1WlW

Ne"er S"'y Die - 4, lelter._14, RTTY Loop- U., lookinll; Wesl -la, DX -20, New P,oducb-22, Contesb - 26, De",ler Di,eclory 
66, fCC-l90, OSCAR Orbib-224, Corrections-27S, H",m Help-28l, 284, Sod",1 henb-2aS, Prop",!.lion_121



Before yo amplifier

-

Before you invest your hard earned money In a linear
amplifier. consider what's inside. That's where the dif
ference in quality is obvious. No lightweight, cheaply
built components . .. ln Henry amplifiers you will find
only the best quality, heavy duty components. We build
our amplifiers to perform at peak level month after
month. year after year. Both the 2KD-5 and the 2K-4
will operate full legal power continuous duty on all
modes. We offer the amateur the linear amplifier that
we would want in our own stations.
At Henry Radio we know how to build only one kind
0/ amplifier.. . the bestl

2KD-5 GENERAL SPECIFICA.TIO NS:

* The 2KD·5 is a 2000 wall PEP Input (1200 watt PEP nom inal
output) RF linear amplifier. covering the 80, 40. 20. and 15 meter
amateur bands.*Two Eimac 3·500l glass envelope triodes o pera t ing in a grounded
grid circuit .

* Pi·L plate circuit with a rotary silver plated tank coil fo r greatest
efficiency and maxrrnum at tenuation o f unwanted harmonics.

* Full legal Input in all modes. 2000 watts PEP input lor sse, 1000
watts DC input for CWoRTTY and AM .

* J um per lor U5 or 230 VAC. 3 wire single phase .

* 10.5" high x 15" wide d 7.5" dee p

'* Price .. .$89 5 .0 0

TEMPO 100Al10 VHF LINEAR AMPLIFIER.
Com pletely sol id sta te , 144-1 48 MHz. Pow e r
o utp ut o f 100 watts (nom.) w ith only 10 w atts
(nom.) in , Re liable and compact.. . $199.00
TEMPO l00Al1OJB BASE AMPLIFIER. .. $349.00

HaDI/Radio

H enry Radio a lso offers a br oad line of com m er
cia l and FCC type accepted amplifiers covering
the range of 3 MHz to 500 MHz. H enry amplifiers
are in use all around the world. Commercia l and
e"port inquiries are Invl led.
Tempo sol id stale amplifiers ate avallablealTempo
dealers throughou t the U .S.

please call or write fOf comple te informat ion .

2K-4...lINEAR AMPLIFIER. Oilers engineering,
construction and features second to none, Provides
a long Iile of reli able service. while its heavy duty
components allow it to teat along even at l ull leg al
power. Operates on all amateur bands. 80 Ihru 15
meters, II you want to put that strong c lear signal on
th e ai r that you've probably heard from ot her 2K
users. now is the time, Move up to the 2K-4, Floor
co-scie.cstoss.oo

TEMPO 6N2 brings the same high standards to the 6
and 2 meter bands. A pair 01advanced design Eimac
8874 tubes provide 2.000 w atts PEP input on SSB or
1,000 watts on FM or CWo Complete w ith sel l 
con tained sol id state power supply, blower and RF
relative power indicator. ...$B95.oo

TEMPO 2002. The same f ine specs and features as
the 6N2, but for 2 meter ope rat ion on ly . ...$745,00

TEMPO 2006. like the 2002, but for 6 meter
o peration. ...$795,00

TEMPO VHFIUHF AMPLIFIERS. Solid state power
am pli fie rs lor use in most land mobile applications,
Increases the range, clarit y. re liab ili ty and speed of
two-w ay communications. FCC type accepted also,

Orove Outpul
Model Power Power Price
LOW BAND VHF AMPLIFIERS (35 to 75 MHz)
Tempo l00C30 30W 100W $159.
Tempo toccoa 2W toow $179
Tempo rocc-o lOW tcow $1 49,
HIGH BAND VHF AMPLIFIERS (135 10 175 MHz)
Tempo l JOA30 30W l30W $189
Tempo 130Al0 l OW 130W $179.
Tempo 130A02 2W 130W $1 99.
Tempo 80AJO JOW BOW $149
Tempo 8OA10 lOW BOW $139
Tempo 8OA02 2W 80W $159,
Tempo SO A10 lOW SOW s 99,
Tempo SOA02 2W SOW $119.
Tempo JOA10 lOW 30W $ 69,
Tempo JOA02 2W 30W $ B9.
UHF AMPLIFIERS (400 10 5'2 MHzl
Tempo 70030 JOW 70W $210.
Tempo 70010 lOW 70W $240,
Tempo 70002 2W 70W $270
Tempo 40010 l OW 40W $1 45.

Tempo 40002
Tempo 40001
Tempo 25002
Tempo 10002
Tempo 10001

2W 40W
l W 40W
2W 25W
2W lOW
l W l OW

$165.
$185.
$1 25.
$ 85,
$125,

All o ( the above except the 6 N2. 2002. and 2006
are available at Tempo dealers throughout rhe U.S

11240 W Olympic aivo., Los Angeles. c am. 90064 213/ 477-6701
931 N Euclid. Anahe im , Calif, 92601 7141 772-9200
But ler , Missouri 64730 816/679-31 27

~,.... ,.b/Ocl 10 cha. 1t . ,IlIo. 1 . 01'tt



THE ••
Not only is the big move to switch to the Wilson Mark Series of Mini-Hand-Held Rad ios, but now t he

switch is on the Mark!

Wilson Electron ics, known for sett ing the pace in 2m FM Hand-Helds, goes one step beyondl

AT NO EXTRA CHARGE :~ Mark Series Radios now will include a switch for you to control the
power of o perat ion. This will enable you to use the high power when needed, then later switch to low
power to conse rve battery drain for extended operation.

IN ADDITION : J.!!. Mark Series Rad ios now have an LE D Battery Conditio n Ind icator conveniently
mounted on the top p late. A quick peek will reassure you of a charged battery in the radio .

I llustrated is Wi lson's BC-2 Desk Top Battery Charger
shown charging the Mark Series Unit

or t he BC-4 Battery Pack only .

Consumer Products Division

- NOW SWITCHABLE 
MARK II: ~ 1 & 25 watts
MARK IV:~ 15 & 45 watts

SPECIFICATIONS

• Range : 144·148 MHz
• 6 Channel Operation
• Ind ividual T rimmers on T X and R X X tals
• Rugged Lexan o!l outer case
• Curren t Drain : R X 15 mA

TX - Mark I I : 500 mA
T X - Mark IV : 900 mA
.1 2 KHz Ceramic Filter and 10.7 Monolith ic Filter

included.
• 10.7 M Hz and 455 IKz I F
• Spurious and Harmon ics: more th an 50 dB

below carrier
• BNC Antenna Connector

• .3 Microvolt Sensitivity fo r 20 dB Quieting
• Uses special rechargeable Ni-ead Battery

Pack
• Rubber Duc k and one pair Xtats 52/ 52

included
• Weight: 19 oz. including

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

Wall Charger, Mobile Charger,
Desk Charger, Leather Case,
Speaker Mike, Battery Packs,
and Touch Tone- Pad .

ilson
Electronics Corp.

4288 Sou th Polaris Avenu e • P. O. Box 19000 • Las Vegas. Nevada 8 911 9
Telephone (702) 739-1931 • TELE X 684-522

T o obtain complete speci fica tions
on the Mark II and Mar k IV , along with

WIlson's o ther f ine p roducts , see your loca l
deale r or _ i te fo r our Free A mateur Buvers Guide.

Convenient ly located on top
of the radio are the controls
for volume, squelch , eccess
ory speaker mike connec
tor, 6 channel switch.
BNC antenna connector
and LE D battery
cond ition
ind icator.

Wil son hand-helds have been known world -wide fo r exceptiona l
qua lity an d dura ble pe rformance. That's why they have been
the best selling un its for years.

Now the Mark Series of miniature sized 2-meter hand-helds
offers the same dependability and operation . but in an easier
to use , more comfortable to carry size ... fits conveniently
in the pa lm of your hand .

The small compact size battery pack makes it poss ible to
carry one o r mo re ext ra packs in your pocket for super ex
tended operation time . No more worry about loose cells
short ing out in your poc ket . and the economical price
makes the ex t ra packs a must .
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

JULY WINNER
Our July $100 bonus check

goes to Karl Thurber W8FXl4,
wh ose art ic le "Enjoy All Five
Bands" was voted most pep
ular accordi ng to our Reader
Servi ce card ballo ts.

VTR: TIME·SAVER
At first , I used the video tape

recorder as a way of saving pro
grams which I had been on , ..
and as a way tokeeo from mlss
ing shows or movies which
were shown while I was away at
a ham or compu ter show, at a
c lub meeti ng, or perhaps visit 
ing an advert iser. Now I record
almost all shows before watch
ing them.

Perhaps you've noticed that
the stations sell an incredible
number of commerc ials to pay
for those blockbuster movies.
As you get on into the movie,
you are stopped more and more
oiten for larger and larger
bundles of commerc ia ls . They
run them so often th at there is
no way to go to the bat hroom
that much , or even to res tock
on snacks, so the only thing left
is to watch the seemingly end
less st ring o f commercials.
When watch ing a recorded
movie, all I have to do is fast
forward the tape past the com
mercials and watch the f ilm
almost without interruption.

It didn't lake very long before
I got so used to avoiding the
commercials that I ha ted to
watch a movie directly ". so
no w I record al l of them. I l ind
that it saves me about half an
hour of time on a two-hour
movie. That's more time for
hamming or computerizing , , ,
and I still get to see the movie.

irradia tion, they can raise hell
wi th the system.

having eye and ear troubles
WhiCh they attribute to their
mobile radar un its.

Now , you may not care
whether you are zapped or not,
but would you want you r wife
and unborn c h il d to get
repeated doses o f mtc ro
waves? We are just beginning
to discover how sensitive the
fetus is to microwave trreota
t ion , to x -rays. etc . There are a
growi ng number of scient ists
who are convinced that such
unnecessary radiation shou ld
be prohibited. One dose might
not cause anything discernible
, , , nor two ... but how many
times do we get dosed with
radar waves? I don't know
about you , but I rarely am able
to drive 20 miles in New Hamp
shire without one or two ex
posures to radar waves. Thi s
gives me a cumu la tive dose of
hund reds of exposures, and, as
far as we know, these things
are cumulative.

Wi th any encouragement. I
would found a Church 01 the
Pure Body and one of the basic
religious rights I would demand
would be a freedom from being
irradia ted by radar waves. I
would prin t up pads of centes.
stcn sheets for members of my
Church to have with t hem.
When their radar detectors in
d icate that they have been tr
radiated against their will and
agai ns t thei r renctous prtn
c tores. they would stop and get
the signature of the radar of
ficer attesting that he had in 
deed violated their religious
beliefs and had, against their
will , irradiated them and their
famil ies.

Whe ther such violations of
my be lief in a Pure Body could
be upheld in court or not, I don 't
know. But I do know that if
enough people want to protest

RE·REGUlATION VS.
DE·REGULATION

The FCC's request for input
on what ru les we want for ASCII
tran smission is unfortunately
typ ical o f the FCC's response
to any amateur need. They
want to know what new rules to
make.

The basic fac t, which seems
almost unab le to perk through
to them, is tha t we do not want
more regulations. Our problem
has been tequtatlons prohi bi t
ing our experimenting with and
using ASCII-and other mod.
ern techniques for information
exchange, We want to have the
rule prohibiting ASCII
deleted-we are not looking for
regulations to permit it.

We wan t to be de-regulated,
not re-reautateo.

Many of us remember just
fo ur years ago when the FCC
decided th at deregu lat ion for
all their services would be a
good t hing. The regulations
were getting so profuse and
confusing that it took a battery
o f lawyers to hack through
them. And, since we hams had
brought the matter up at a hear
ing before the FCC in January,
1974, they agreed that they
would use amateur radio as a
sort o f pilot proj ec t of deregula
tion. Well , the pilot l ight went
out so mewhere and the FCC
fell back into its old habit of
generating rules inst ead o f
erasing them.

RADAR ZAPPING
How many of you are aware

that every time the police zap
you with their radar to check
you r speed, they are irradiating
you wit h a dose of microwaves
wh ich is 5,000 t imes that per
mitted to leak from a micro
wave oven? It is no wonder that
many policemen have been
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WINTER '78/79 PRODUCT LINE

AT-200 5P-520 T5-5205 & DG-5
The AT-200 IS an antenna
tuner. but it's also much more
It 5 an antenna SWitch , an
SWR bridge and an In-line
wattmeter. The AT-200 re
duces the clutter and Increases
the operating efficiency of your

station and at a surpriSingly
moderate price
The SP -520 matchmg speaker
offers Improved sound In a
handsome cabinet.
The DG -5 option gives you
your exact frequency, while

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 T5
5205 and provides maximum

operating flexibility
The TV·S02S 2-meter trans
verter produces 8 watts on
SSB and CWo II easily hooks
up to the 15·520 and 15·820
series trenscervers. providing
an inexpensive method of get-



l'HE TS-520S SERIES LITERALLY TOOK THE AMATEUR WORLD BY STORM. NO OTHER RADIO EVER
CAUGHT ON SO FAST AND THE REASONS ARE OBVIOUS .. .EXCELLENT PERFORMANCE
CHARACTERISTICS, DEPENDABILITY. FLEXIBILITY. AND A VERY SOLID VALUE FOR THE PRICE. AND
NOW THE TS-520S SERIES OFFERS THE MOST COMPLETE LINE OF ACCESSORIES AVAILABLE.

FUll COVERAG E TRANSCEI VER

The 15·5205 provides fuU cover
age on an amateur bands from
1 8 to 29 .7 MHz Kenwood g.ves
you 160 meter capability. \lININ
on 15.000 MHz ., and an aU~II ·

lary band POsition And with the
addition of the TV-506 transverter ,
your 15-5205 can cover 160
meters to 6 meters on SSB and
CW

O UTSTA NDING RECEIVER
SENSITIVITY AN D M INIMUM
CROSS M ODULATI O N

The TS-520S mccepo-ates a
3SK35 dual gate MOSFET tor
outstand ing cross modulation and
spunous response characteristics ,
The 3SK35 has a low noise
figure (3 .5 dB typ.} and high gain
(1B dB tvp.I for excellent
sensiti v ity

NEW IMPROvE D SPEEC H
PROCESSOR

An audio compression amphfler

gives you e~lra punch In the pile
ups ahd when the gOing gets
rough

VERNI ER TUN. N G FOR FINA L
PLATE CO NTRO L

A vernier t unmg mechanism
allows easy and accurate adluSt
rnent of the plate control durmg
tune-up.

FINAL AM PLIFIER

The T5-520S IS completely solid
state except tor the driver and the
tina' tubes
Kenwood has employed two
husky 5-2001A [equivalent to
6146B) tubes These rugged .
time-proven tubes are known lor
their long lite and superb hneantv .

HI GH LY EFFECT IVE N OI SE
BLANK ER

An effect ive norse b lank ing cncuit
developed by Kenwood lhat vi r
tual ly ehmmetes ignit ion norse is
built into the TS-5 20 S

RF ATTENUATOR

The TS-5205 has a buut-m 20
dB attentuator that can be acn
vated by a push bUllon SWlch
conveniently located on the
front panel.

PROV ISI O N FOR
EXTERNAL RECEI VER

A specrat jack on the rear panel
of the 1 5·520 5 provides receiver
signals to an external rece iver lor
increased station versl uhty . A
SWitch on the rear panel deter
m.nes the signal path the
receiver ,n the TS·820 or any
exte rna l receiver ,

CW·520_CW FILTER .O PTlO N)

The CW-520 500 ·Hz filter can be
easilly Installed and will provide
improved operation on CW,

AMP LIFIED TYPE AGC CI RCU IT

The AGe circuit has th ree posi
tlons (OFF. FAST. SLOW) for
optimum operation on ew

AC POWER SU PPLY

The 15-5205 IS completely self .
contained with a rugged AC
power supply built·in The add,
tl(l(l ot the 05·1 A DC-OC
convener (optional) allows tor
mobile operation of the TS·5205

EASY PHONE PATCH CONNECTIO".

The TS-520S has two convenient
RCA phono jacks on the rear
pane l lor PHONE PATCH IN and
PHONE PATCH OUT .

The TS-5205 reta-ns al! 01 the
features 0 1 th e oflg mal 1 5-520
that made .t tops in ItSclass RIT
ccnuct> B-pole crystal filter .
BUIlt-in 25 kHz cehbraror e Front
panel carrier level ccmroi- Semi 
brea k-in CW with sidetone •
VOX {PTT { M OX · TUNE POSition
for low power tune up • Built-m
speaker > Buiu-m cooling fan .
Provis ions fOf lour nxed freq uency
channels · Heater switch .

VFO-520S TV-502S TV-506 SM-220
ting on the z- meter band .
The TV-506 is an equally prac
t ical way of getting on the 6 
meter band . providing 10 watts
o n SSB and CWo
The SM-220 is an extremely
u seful and u m que sranon

monitor , It allows you to moni
tor your transmissions, monitor
inco m ing si g na ls and morutor
the amount and strength of
band activitv' and performs as
a general p urpose 10M Hz
oscillosco pe . as we ll.
'w,,!'> 8S-5 ... 8S,8 pan d ,'P'aY 091_
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The TS -820S ... known worldwide as the Pacesetter. Amateur
Radio Operators universally re spect its superb qua lity, proven
through thou sands of hours of operating time under all environ
mental conditions . The TS ·820S ha s every feature any Amateur
could desire for operating enjoyment , on any band from 160
through all of 10 meters .

Yo u can always tell who's running a TS·
8205 Its superb quality stands out from
all the other figs on the band and when
t he QRM gets heavy, the TS-820S's
adjustable RF speech processor, uttllzrng 8

455·kHz Circuit to provide quick-time
constant compression. will get the message
through , RF negative feedback IS applied
from the final to the driver to improve
li nearity , and third-order products are at
least -35 dB. Harmonic spurious emts
srons are less than - 4 0 dB and other
spu rs are less than -60 dB. RF Input
power is 2 00 W PEP on SSB, 160 W DC
on CWoand 100 W DC on FSK. Receiver
sensit ivity is better than 0.25 ' IV for 10
d B SI N. TheTS-820S is known lor ItS
supe rb receiver selecti vity , and ItS famous
IF shdt easily el im inates heavy QRM ,
That' s w hy t he TS-820S is t he DX er"s
choice.
See your local Authorized Kenwood Deale r
today ,

SP-820 TS-820S VFO-820 TV-502S TV-50G SM-220

T-599D

Kenwood developed the T-5990 transmitter and R·599D
receiver for the most discriminating Amateur

The T-5990 transceiver IS solid-state WIth the exception
of only three lubes. has built·in power supply and full
metering It operates CWo lSB. USB and AM and. of
course . is a perfect match to the R-599D receiver.

The R-5990 IS the most complete receiver ever offered . It
IS entirely solid-state. superbly reliable and compact , It
covers the lull Amateur band . 10 through 160 meters .
CWo lSB, USB. AM and FM .



R-820
Introducing the ultimate in receiver design
... the Kenwood R-a2D.
W ith more features than ever before available
in a ham-band receiver . This triple-conversion
(8 .33 MHz. 455 kHz. and 50 kHz IFs) receiver,
covering all Amateur bands from 160 through
o meters, as well as several shortwave
roadcast bands. features digital as well as
natog frequency readouts, notch filter , IF
hilt . variable bandwidth tuning, sharp IF
ilters. noise blanker, stepped RF attenuator.
5 kHz calibrator, and many other features .
roviding more operating conveniences than
ny other ham-band receiver . The R-82D
ay be used in conjunction with the Ken 

wood T5-820 series transceiver, providing
full transceive frequency control.

TL-922A

If you have never conside red the advantages of operatmq
a receiver /transm itter combinat ion .. maybe you shou ld .
Because of the larger number o t controls and dual VFOs
the combination offers fleXibIlity im possib le to dupl ica te
w ith a transceiver.

Compare the specs of the R-5990 and the 1-5990 w ith
any other brand . Remember, the R-599D is all solid-state
(and includes four lilters). Your cho ice will obviously be
the Kenwood .

Additional features include A monitor SWItch
which allows the user to hear brs own vctce
when uSing associa ted t re nsnutte r Either VFO
control or crystal control on four selectable
Irequencies DigItal hold . locks counter and
display while VFO IS tuned to another fre
quency facilitates return to " ho ld" fre
quency. RIT / no tch control . RIT allows
receiver to be tuned off frequency , while not
attecnnq transmit frequency when In trans 
ceive mode With TS-820S. Notch control
t unes notch within IF passband for eli rruna
tlng interference. Interfering signal remains
notched even when IF shilt IS ut ilized Built-in
crystal calibrator, settabte to WWV, provides
signa! every 25 k Hz. Noise blanker /level
control . for ma ximu m reduction of noise
interference. A transceive /separate SWitch
enables receive VFO to control the receiver
and TS -820 (or TS·820S) frequency (or the
TS-820 VFO to control both) , or, of course.
both can function independently.
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...KENWOOD
OFFERS A

CHOICE

ou tput (switchnbfe to 5 watts low power)
• Nct se-cancemnq mic rophon e ' Compact
size (only 6-7/16 Inches Wide . 2-7116 Inches
high. and 9-3/ 16 Inches deep)

iThe optional Remote Controller, with a
built-in microprocessor, provIdes more

perating features to the TR-7600 2-met.r
FM hanceiver than found in any other rig!
Wilh t he Remote Controller attached to
your TR-1600, you can _
• Select any 2-meter frequency . Store
trecuenctes In SI ll, memones s Scan all memory
channels . Automatically scan up all
treqoencres In 5 -kHz steps . Manually scan up
or down In 5-kHz steps > Set lower and upper
scan frequency limits . Reset scan to 144 MHz
• Stop scan (With HOLD button! • Cancel scan
(for lransmllllngl • Automatically stop scan
on first busy or open channel . Operate on
MARS (14395 MHz) • Select repeater mode
(Slmple)(. plus transmit frequency cuset. minus
ollset. or any 01 Sl)( memory transmit offsets)
• Select transmit ottset (1 MHz/600 kHz)

The Remote Controlle r 's display indicates
frequency (e ven While scanning) and
fu nct ions (such as autoscan. lower ecan
freque ncy limit, upper scan limit , error,
and call channel).

frequency up or down 600 kHz lor repeater
operation or for sw'lchlng the traesmnter
to the frequency you have stored in the
lR·7600·s memory (whIle the receiver reme-ns
on the frequency YOu have selected Wllh t he
dual knobs) • Memory channel With
s.morex or repeater (plus or minus 600 kHz
transmitter offset) operation . Digital
frequency display (large. bright, orange LEOs)
• UNLOCK mcncator an LED fha l indicates
transceiver protecncn when the frequency
selector switches are improperly posit ioned,
o r t he PLL has malfunctioned . 10 watts RF

Every leature you could possibly want in a
2-meter FM rig is available now in the
Kenwood TR-7600 ...1he RADIO THAT
REMEMBERS!
Even wIthout It s cct.ooat " Rem ote Controller,
the TA-7600 gives vou .
• Full 4·MHl coverage (144 .000-147 995 MHz)
on 2 meters . 800 channels . Dual coocentnc
knobs for fast frequency change (100-kHz and
lO ·kHz steps) • 5·kHz ot tset SWitch . MHz
selector SWItch lo r desired band (1 44. 145.
146, or 147 MHz) . Mode SWItch for operating
Simp lex or for SWitching the transmit

TR-7600
...THE RADIO THAT REMEMBERS

TS-7DDSP SP-70 VFO-700S
Still the sam e f ine , time proven rig . But now with

the si m p le add ition of a plug -in crysta l , the

T 5 -7 0 0 5 P will be able to uti lize the new repeater
su b-b an d (144.5 to 145 .5 MHz). 5ti ll features all of

the fine attributes of the T 5 -7 0 0 5 : A digital

frequency di splay, receiver pre-amp, VOX, semi

b reak in , and CW sidetone. Of course, it' s all mode,
144-148 MHz, VFO controlled " , and Kenwood

quality throughout .

Feat u res : 4 MHz band coverage
(1 4 4 t o 148 MH z) • Au tomatic
rep eater o ffset capabili ty on all FCC
authc riz ed repeater su bba n ds
incl ud in g 144 . 5-14 5 .5 MHz ·
Si mpl y d ia l recei v e f requency and
radi o d oes t h e rest ... simplex . re
peate r, o r re v erse Same f eatu res
on any o f 1 1 cry st al p o s it ions'
Tra n smit / Rece ive ca pabili ty on 44
ch annels w it h 1 1 c rystals ' Oper
ates all modes: SS B (upper and

lower) , FM , A M and CW ' D ig ita l
r ea d o ut w i t h .. Kenwood Blue"
digi ts ' Receiver p re-am p ' Bu ilt-in
V OX · Semi break-in on CW • CW
si de to n e • All so lid-sta te ' A C a n d
DC cap ab il ity · 10 watts RF o u t p u t
o n SSB. FM , CW· 3 w atts o n AM
• 1 watt FM low-powe r switch ·
0.25}-tV for 10 dB (S+ N)/ N SSB/
CW senstnvtt v - 0 .4 }-tV fo r 20 d B
quietinq FM sen srnvuv .



TR-7400A
The fu lly-synthesized TA· 7400A 2-meter
FM transceiver operates on 800 channel s
and features repeater offset over the
entire 144-148-MHz range. dual fre 
quency readout. si,L:-d ig it di splay . and
subaud ibte tone encoder and decoder .
RF output is al least 25 wailS!

The TA-740 0 A 2-meter FM transceiver
provides fully synthesized operation.
including 600·k Hz repeater offsets,
over the entire 144 -14B·MHz range It
can operate on any of 800 channels .
spaced 5 kHz apart. RF o ut pu t IS at
least 2 5 W. and typica lly 30 W . A low
power position produces 5-15 W (ad
justable) . Included IS a duat frequency
read out w ith large six-digit LED cis .
p lay plus a d ial readout . The sub-

audible CleSS signaling feature may
be used on transmit and receive. or
trans mil only Opnona! tone-burst
modules are available Receiver sen
sitivi ty IS be tter than a 4 pV for 20
dB q u iet ing . Large. hig h Q, hellcat
reso nators minim ize interference from
outside the band. A two-pole 10.7
M Hz monolithic crystal filter provides
excellent select iv it y .

lnterrnodutation distortion
is down more than 66 dB. spunous
rejectio n IS bette r than - 6 0 dB, and
image reject ion is better than - 70 dB.
See your local Authorized Kenwood
Dealer today . for a demonstrat ion o f
t he fantasti c lR-7400A

TS-600
Exper ience the exci tement of 6
meters . The TS-600 all mode
tra nsceiver lets you experience
the fun of 6 meter band openings .
Th is 10 walt . solid state r ig cov
ers 50.0-540 MHz. The V FO
tunes the band in 1 MHz seq 
ments . It also has provrsrcns for

fixed frequency operati o n o n
NETS o r to listen for beacons
State of the art features such as
an effective noise blanker and the
RIT (Receiver Incrementa l Tu n
ing) ci rc uit make the 15-600
another Kenwood "Pacesetter "



The Ke n wood name h a s grown to represent the finest Ama
t eur Radio equipment available . The Tl-922A linear amplifier
carries on that tradition . As a linear it gets your signal through
tocev'e crowded bands and provides the power to reach those
far away places with ease . And because it ' s Kenwood you
c a n cou n t o n its d ependability. The TL-922A is FCC type ac
c e pted, It run s the full legal limit o n all ham bands from
160-15 meters and is compatible with most amateur exciters ,
Contact yo ur n e are st Authorized Kenwood Dealer for com 
ple t e s pecif ica tions and the best deal.

WHY SHOULD THE TL -922A
BE PART OF YOUR
STATION l COMPARE
THESE FEATURES AND
SPECS . . .THE AN SWER
Will BE O BVIOUS.
Instant heating filaments 
The 3-S00Z tubes -ecu.re no
warm up period Just turn it
on and go!
Time delay fan circuit - Even
after you turn the Tl-92 2A off,
the super quiet Ian continues
to wor k lor a ppro ximately 2
minutes to greatly extend tube
ute.
Ad justable AlC output vol l
age - lets you tailor the AlC
voltage to your exciter
St andby pos it ion - Provides
amphfier bypassing wllhout
having to turn the AC power
off ,
Two in dependent safety in.
t erlock . _ One disconnects

AC line voltage and the second
shorts B+ to ground when
tripped
Vernier plat e conl ro l - For
smcom . easy tune-up.
Oiecast sida panels-lnc:ludes
functional carryIng handles for
easy transpcnaucn .
Therm al protection of power
t ra nsformer - AmplifIer auto
mancallv switches to standby
if power transformer tempera
ture exceeds 14 S"F,
Tuned Input Circuit - Means
Improved SpUriOUS character
istics
line vol tage selector - Easily
switched between 120 and
240VAC .
Mult imate r - Reads high vol
tage. relal lve output or gr id
current (se lectable),
Plate Current Meter - Separ
ate meter allows ccnurwous
monitoring of plate current.

t(}IL1hbutw.uMM.~~

R-300
Dependable operation , superior specifications and excellent
features make the R-30D an unexcelled value for the short
wave listener. It offers full band coverage with a frequency
range of 170 kHz to 30.0 MHz · Receives AM. sse and CW
• Features targe. easy to read drum dials with fast smooth
dial acnon > Band spread is calibrated 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 
p ly system (AC /Batteries /EKternal DC) ... take it anyplace '
Automatically switches to ba ttery power in the event of AC
power failure.



How would you like to work an uncrowded frequency ... hur signals with less
noise .. or use a sophisticated repeater or remote base with bett.r cov....g.?
440 MHz is the answer. It will surprise you . It will penetrate buildings wh.... 2
meters won't, and often you can even work out from underground garag•• . . .
where 2 meters is dead.
Best o f all, it's easy to get on 440 MHz (70 cm) ... 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 .

,
lineCl/uipHfent that belon{/s inevcrtl

well equipped station

Model ..
RSK-7
AA_l
T90 -oo8 2·0 5
1'8· 15
E07.Q403--OS
See Service Manual
See ServICe Manual
Specrfy Model
Specrfy Model

T'IO-Kenwood stocks a complete hne 01 ' eplacemenl
~ns. eccessonn. and manuals for lIll
Kenwood mod els

AM ·76 . . All1'fII'>I" ConuolIl:l' for TA· 7600 w.th
... mernoro,,·s, scann,,'l9

TA·8300 70 CM FM Transcei...e, 1450 MHll
TV·506 6-m Trans...ene, for 520 / 820 /599

Se,ies
TV·S02S ... 2-m T,,,ns..-erter lor 5 20 / 8 20 / 599

Se,ies

Fo, uM w'll'l

TS· 70 0A / S
TR· 220 0 A
TA· 220 0A
TA-2200A
All Models
TR. 7400A
TS· 700A: TR·7400A
All Models
All Models

MC·3 5 S

MC·50 .
PS·6 .
PS·8 ..

POPULAR STATION ACCESSORIES
HS·4 . . . . Head pt>one Set
MC·3 0 5 . . low_i mpedance mobile no,sa-cance lhng

microphone
high-impedllnce mobile no,se·ca ncell ing
mlcropho....
Desk MICrOpho....
P~ Supply fo, TA-8 3oo
Powe, Supply for TR·74ooA

Oft"',ip'ion
Aepeale, Subba nd Kit
Ak,lbbl:l' Helica l Ante nnll
Telescoping Whip Ant l:l nna
Ni-Cad Batlety Pad< (setl
4 Pin M,c . Connector
Acti...e Filt". EI"ments
T.,.... Bu'st Moduln
AC ClIbll:l5
OC ClIbIl:I5

B5-8 . S M-220 IH'n d,splay 10' TS·820 S,,"'es
BS-5 . 5 M-220 IH'n dlsplav for T5-520 Series
AT-2oo .... 2OQ.W anlenna lune' . SWA/~

mt!te. ......itch
DS·1A . ... DC-DC Convtlrtl:l' 10' 520/820 Sl:I,il:l5

MORE ACCESSORIES:

SHORT WAVE LISTENING
A-300 Gene'al eo...e'llge 5 WL Re...ei...e'

VHF LINES
T5-60 0 , .. . 6 m All Mode T,ansce i...e r
TS·700SP . 2 m All Mod a Digital T' ll ns.cei...e.
VFO· 7005 . Remote VFO 10. TS·700S
SP·70 .... Matching Spellke, for T5 ·6oo /700

S",ies
VOX·3 ... _VOX 10' TS·600/700A
TA.74ooA . 2 m Synthesozed Deluxe FM T,.nscet..-er
TR.7600 2 m FM " en_iVl:Ir WIth 800 c:NInnels

lind mttn\Of'Y

Hf LINES
820 s...;..
TS-820S .T5-820 w'th D,g"al In,;t11l1ed
TS·820 ... 160-10 m Oelu~e T'anscei~

YG·88A . . 6 ·kHI AM Mte, for R·280
YG·4SSC SOQ-H, 00 1,ller 10' R·820
YG·45SCN . 250-HI 00 111te' 10' R·820
OG·l . Digital F,equency Display 10' TS-8 20
VFO·820, Deluxe Rl:Imole VFO lor TS·8 20 / 8 20S
SP·820 . ... Exle,nal speeke' with a ud io fi lte rs
CW·820 , 500 Hz CW Filte, 10' TS-8 20 / 8 20S
5 20 5.,;...
T5-5205 160-10 m T,ansceivtl.
00- 5 . O.gltal Frequency Display lor TS·520

S",ies
IIFO·520 , . Aemote vro lot T5·520 and T5-5205
5p· 5 20 .. bte<nal Speake. 10.520/820 Senes
00·5 20 , .. 500 HI 00 Fllte. lor TS·520/5205
DK·520 ... D.gital AdaplO' KIt 10' T5-520
59 9 0 S• •i..
A·5 99D . 160-10 m Solid State Re<;"i ..." ,
T·599D .. 80-10 m Match ing T'ansmll!l:I'
S·599 ... . . hte,nal 5pellk", 10' 5 990 51:1,il:ls
CC-29A . " z -mete r Con erte ' fo, A·599 D
CC·6 9A, .. 6 ·mete. Con eeter fo, A-599D
FM·S9 9A. FM Filte , for R·599D

Hf ACCESSORIES
TL·922A... 160-15 m blowan 'inea, amph"e,
S M·220 , Station mon ,tor. 100MHz scope

.. The Kenwood HS·4 helKlphone set add l

)
, ... e,sa lility to any Kenwood station, Fo,
~ ". l:Ixtended periodl 01 wee' . the HS·4 is comfo rt·

,/ .~. ably plKlded and ;1 completely ad luslable . Thl:l
_ .- <4 I,equency response 01the HS-4 IS U"lo,ed

.... Ipeci fj(31 1y for amateu, communicetion UM.
(300 10 3000 Hz. 8 ohm$).

Thlt MC·50 dynamIC mICrophone h.s been
dl!$,g ned exp,essly tor amateu, ,.d,o ope,atlOn
al a sp ll:lnd 'd 8dd'llon to any Kenwood shack ,
Complete with PTT and LOCK Iw,tches. and a
microphone plug 10 ' inSlant hoo k·up to any
Kanwood ,ig , Eas,ly con...erted to high or low
imped ance (600 0' SOk ohm)

TRIO·KENWOOD COM M UNI CATIONS INC.
11 11 WE ST WALNUT/CO MPTO N. CA 90 220



TEXAS DEFENSE
1....--- 1

I read Wayne's report some
time ago about " unfr iendly"
re pea ters in Tex as. I ca n't
imagine whom he talked to or
which repeaters he meant, but
please give us another chance
some time. Friendly repeaters,
hams, and people can be found
in and around Aust in TX.

Ron Johnson WA5RON
Austin TX

Study Guides

and
Code Tapes 

The Best Availabl e

Fred, YOU 're not the only one
who picked up the apparent er
ror. However, i t appeared ex
actly that way in the Federal
Reg ister. We're confiden t that
i t ;s a mistake, but with the
FCC, you just never know.
J.D.

comers to 6 FM have been
utilizing this p lan, which puts
repeater out puts 10 kHz away
fr om e stab l i shed 20 kH z
spaced c ha nnels . I wou ld
therefore sugges t 52.02153 .02,
52.04153.04, etc.. as a mocmce
tfon of th is plan for compatibili 
ty, since, as we ha ve learned
from 2 meters, 15 kH z is no t
id eal spacing for ~ 5 k Hz
NBFM, to say nothing of 10 kH z
adjacent channels.

John R. Ha serick W1GPO
Tolland CT

I

IADVANCED FREOUENCIES I
I believe your printing com

pany has made an error in t he
July, 1978, i ssue o f 73.

On page 186, in the second
c o l u m n under " FCC, " at
paragraph 97.7 (the operator'S
privi leges vs. licenses), your
table shows that frequencies
J8OO.3890 kHz are for Extra
licensees only. As a holder o f
an Advanced t icket, I am sure
this privilege has not been
taken from us!

The last four lines o f this
table should, I believe, be fre
quency privileges for amateur
Extra and Advanced l icenses.

Fred Collings W2GTN
Avalon NJ

IMPRESSED

6M GUIDANCE

I wa nt to Ihank you for the
hospitali ty shown by your peo
ple toward Kar en and me duro
ing ou r visi t to 73 in August.
ThaI's qu ite an operation you
folks are runn ing.

Our special thanks go to Ms.
Doni Jarvis. Desp ite the fact
t hat we simply dropped In on 73
w it h no nonce. she broke her
rout ine to give us the " twenty
f ive-cent tour" and made us
feel welcome. We apprec iate il.

For a long t ime now you've
been raving about the Peter
borough area. You certainly
weren't kidding. It's probab ly
the nices t area we've ever seen.
I'm looking Into bu ying some
property there-that 's how im
pressed we are.

My new a-veer subscript ion
to 73 shou ld tel l you how im
pressed I am w ith your maga·
ztne.

So, from the snottiest human
in the U.S. Army to the " sno t 
tie s t S O B i n the ham
radio world" -thanks. Hang in
there, and keep giving them
hell.

Maj. Larry Pallett! KA7ABC
u. Karen Pallett! KA7AHZ

Sierra Vista AZ

ham magazines come and go.
Most o f the t ime they made t he
mistake o f attacking the ARRl.
They try to fool their readers
In to think ing the AAAL is
asleep at the switch and doing
noth ing for amateur rad io .
Now, is there anyone better
qualified to represent us?
Wayne should layoff the AARL
and concentrate on improving
his own magazine, or my pres
ent subscription w ill be my las t.

Merrill Eidson WSAM K
Temple TX

1 1

Perhaps you could he lp 10
gUide 6 meter FM o u t of
impending trouble by publ ish.
ing some frequency gu idelines
for those unfamiliar with the
c hanne l increments which
have been in use throughout
the coun try for the past 15
years . As you know, Wayne, be
ing one of the " p io neers"
yoursel f, the FM c hannels were
set up in 20 kHz (or 40 kHz for
WBFMj inc rements from the
alternate nationa l ca lli ng fre
quency o f 52.64 MHz, with the
except ion o f the primary na
t ional frequency o f 52.525 MHz.

The repeater spli ts have not
rea ll y been agreed to. Some
have been running 200 kHz, 600
kHz, or 1 MHz. The problem that
is occurring stems fro m a
repeater plan using 1 MHz
splits starting with 52.01153.01,
52.03/53.03, etc. Some new-

THE VILLAIN

understand the attitude of the
Afri can black bloc as far as
amateur radio is concerned.

Whi le the dark continent
thinks of ham radio as a white
man 's hobby, with negative
feeli ngs about the whole rnat
ter . there are those blacks in
the United Sta les who view the
situa t ion in pretty much the
same way. And this view has
b lown itself across the ocean
and disp layed itself amo ng
African nat ions.

Having done research on
black hams in Amer ica, it is
quite in teresti ng to learn just
how few there are. The reason
lor th is Is t hat when wh ite hams
learn the operator is black, he
has no particular desire to
"buddy-buddy" w ith h im o r
carry on a 0 5 0 . Therefore,
poten ti al b lack ha ms who
could also contribute to the
cause o f amateur radio feellelt
ou t o f the mai nst ream o f
another event. Do not for one
moment think the African na
l ions are not aware o f such
prejudices in amateur radio in
th is cou ntry.

lance lived in Ch icago and
actual ly witnessed these ac
coun ts. If Chicago has over 100
black hams, I would be certain
ly surpri sed . Rockford , Il linois,
has only one act ive b lack ham
(a city of 147,000 people). Whi le
we were doing a local area
survey, it was discovered that
only a minute percentage of
black hams were what we term
" gung-ho" active.

Wayne, before we go try ing
to convince the Africans how
great ham radio is, we'd better
practice some of those mrs
sronerv tactics you are propos
ing to AR MA over here. I don't
know how one would expect
resul ts from WARC next year if
all hams do not feel united.

Jack Chancellor W9S0N
Rockford IL

Good for you, W0HKF-you
took the words right out of my
mouth. I could not have said it
better. In its way, 73 is a realty
good magazine, but it cou ld be
better if Wayne Green would
just layoff the ARRl. I wonder
what his rea l aim or objective
is. Is it to destroy the only real
voice we ha ve in amateur radio
and try to replace it with his 
heaven forbid ! Wayne reminds
me of li ttle two-bit polit ic ians
just s tarti ng out - all they have
to o ffer is criticism of the in
cumbent - nothi ng they do or
ha ve ever d on e i s r ight.
Possibly just to draw interest,
is Wayne trying to be the villain
in professional wrest ling? I
ha ve been in amateur rad io and
a solid member o f the AARL for
wel l over SO years, during wh ich
time I have seen many other

I ---JI 1"----__1

SIB ILANCE

But guess who 's working on
UHF SSB? Good old FCC. See
IEEE Spectrum, July, 1978. And
who is looking on thi s proposal
with horror? General Electric .
They are sti ll in there f ight ing
(but for FM this t ime). Maybe
they'll win th is one.

Jack Althou se K6NY
Escondido CA

I must say that the August
" Never Say Die" may well be
you r best and eventua lly most
frui tful editorial insofar as goes
improving amateur voice corn
munrcattcns and perhaps the
ent ire commercial rad iophone
medium! It now seems clear
that we were prematu rely sold
a b ill o f goods in SSB.

As a radioman in Alaska in
the 195Os, I shared spectrum
data with two visi ting FCC fre
quency coordi nators, Messrs.
North and Krebs, to help them
formulate reco mmendat ions
o n freq uen c y c ha nges i n
Alaska.

Mr. Krebs, now retired and
perhaps st ill l ivi ng in Silver
Spring MD, had attended a
sym posium w here the syn
chronous detect ion o f DSB was
demo nstrated . Most enthu 
siastic over what he saw and
heard, Mr. Krebs mailed us a
set of techni ca l papers on eSB
which since have been lost. It is
hoped his attent ion might be
obtained thr o ugh y our
editorial. Perhaps a ham In
Silver Spring could locate Mr.
Krebs and the te c hni cal
material on DSB.

As an old hand of 25 years In
the Alaskan commerc ia l AM
phone networks between can
neries, it is most galling today
to hear t hese same persons
who used AM striving on SSB
for accuracy by con stantly
repeating important f igures
and descriptions becau se o f
the transparent def ic iencies o f
SSB.

If not hing else, DSB should
great ly improve speech and ,
hopefully, elevate individu al
voices so that all of us do not
sound as if we were born wit h
identical vocal cords, devoid o f
th e si b il a nce req ui re d t o
c larify speech. Twenty meters
would be an ideal area to ex
peri ment with synchronous
detec tion of DSB. Let's get
crack ing !

F. W. Anderson W7AR
seattle WA

IL....--__I

I MISSIONARY TACTICS I
Wayne, you are fast becom

ing a world traveler, but I th ink
you should tour the U.S. a little
more in order to completely

15



RTTY Loop
Marc J. Lea...,l". M.D. WA3AJR
4006 Winl" RCNId
Randal/$rown MD 2 1133

The winter is coming! With
the change in weather should
come increased on-the-air time
for many of us on RTIY. The
essence of receiving an HF
RTTY signal has been covered
here before, but one assump
tion was always made-that
you started with a perfectly
tuned-in signal . This month we
will discuss ways to ach ieve
that goa l.

For those o f you working
AF$K on the VH F bands, once
you have acquisition o f a
signal, the tones are as correct
as the transmitting stat ion can
make them. For you, there is no
problem, so go read Wayne's
ed itorial; the rest of you, stick
with me. The goal here will be
to tune the demodulated FSK
to produce the proper audio
tones for optimum converter
performance. II you are blessed
with perfect pitch, it's easy.
Just have the sending station
transmit a mark, tune to 2975
Hz, and you're all set. If you are
not so blessed, however, it i s
not quite so easy. Yes, you
could use a frequency counter
on the output o f your receiver to
measure the frequency o f the
tone produced dur ing mark.
There are several reasons why
th is is no t practical. To begin
with, any static or garbage,
anyth ing less than a solid
sig nal , would be di fficu lt to
count with t he accuracy re
qu i red for ATTY. Further , few
st ations routi nely send long
marks for you to tu ne on,
unless you ask them. And if you
ask them , yo u ' re already
in communication , so w hy
bother! What you need is a way
to tell if you have tuned in an
ac tively shifting FSK signal
correctly , and maybe even
some way of te lling if the shift
is appropriate.

One 01 the early so lutions to
this problem is evident in the

design o f t he W2PAT converter,
a c ircui t first popularized in the
1950s. The outpu t o f each
detector, mark and space, was
fed through a neon bu lb, such
as an NE-2. This served two
functions. First, the conduc
tance charac terist ics o f the
bulb shaped the impulse to give
a sharp edge to the keying im
pulse. Just as importantly, the
lighting of the bulb gave visual
proof that a signal was being
decoded. By tuning the F$K
signal until the mark and space
lamps smoothly fl ickered back
and forth, one was reasonably
assured of a property-tuned-in
signal.

Hams being what they are,
and the state of the art con
stanlly thrusting forward, a tun
ing indicator using a 6A F6
" Magic Eye" was described in
the tate 50s by W1 FGL. This
simply used the eye tube to
pick off and display the decod
ed pulses, much as the neon
lamps had done earl ier . Be
cause they were not subject to
the abrupt turn-on and turn-ott
po ints of the lamps, however,
they were more sensitive in
tracking a dri fting or off-tune
signal.

Another major modi fication
to the indicator effort came
about when it was realized that
the signals availab le at t he
f il ter ou tputs o f most con
verters cou ld be fed to a con
vent iona l osc illoscope's hort
zontal and vert ica l inputs. The
pattern produced is frequ ently
ca lled the "cross" or" + " with,
th e m ark s ig na l t y picall y
represented by the vertical oat
tern and t he space by t he
horizontal , although there is
some individual varia tion about
this. No special oscilloscope is
needed for th is, and it is very
e asy to im pl e m en t. Th e
diagrams show how to connect
up a scope and some typical
patterns.

Another kind of oscilloscope
display, although appearing

simi la r to the above, is qu ite a
bit more complex. This is t he
"X" displ ay produced by a
ph ase detec to r . A lt hou gh
popular some years back, the
complexity needed to produce
a display of two lines, at 45 ·
and 135 · , is more Ihan most
hams require.

A f inal kind 0 1 razzle-dazz le
scope display Is an audio spec
trum analyzer, as described in
73's new RTTY Handbook. . This
displays the audio spectrum
along a horizontal axis, with
vertical pips represent ing each
received frequency. Verrrrry in
terrrrrest ing!

Of course, one does not have
to have an oscilloscope, wink
ing eye, or flash ing lights to
tune RTIY. Meters are quite
serviceable and can be used to
receive a signal. Although most
hams have a meter In the 60 m A
loop, this really cannot be used
to tune the signal. This is
because the meter does not
reflect the input, but rather the
output after all processing has
taken place. Also, the flickering
of the meter. between nearly
lull scale and zero, is too rapid
to be interpreted during normal
transmissions. If, however. the
output of one of the detectors
is inverted so tha t they are both
of the same pola rity , th ey
can be applied to a meter
di rec tly. Th is is t he technique
used in the popular HAL $T-6,
designed by lrv Holl W6FFC.
The signal is tuned unti l the
meter peaks and hol ds steady,
Indicating maximum outp ut
t hrou g h bot h fi lt er s . T he
me thod is elegantly s imple and
works qu ite well .

Although th is is, admittedly,
a br ief overview of the tuning
and Ind icator devices in use
and ava ilable to the am ateur
RTIYer, I hope it provides some
gu idance to the ham contern
plat ing adding an ind icator to
his station . It would seem that,
for general use, one o f the
oldest systems around, the
" + " pallern scope, may be one
of the easiest to implement and
Interpret. It requires a mi nimum
of exotic equipment , the con
verter, and a garden-variety
oscilloscope, which most hams

have around. Useful informa
t ion is readil y obtained from
Ihedisplay, and no changes are
needed for different sh ifts,
assuming the TU filters are
changed appropriately.

THANKS TO THE
READERSHIP DEPARTMENT

In July, 1978, we passed
along the information that
K4FRY needed information to
run t he Kenwood R5991T599 on
RTTY. A letter received from
Norm Tetreault KX6HClW1FO
passed along the fol lowing fn
formation:

" For reception, the R599 is In
the LSB mode with CW f i lter
switched in. This results in an
audio output band o f 1230-1770
Hz. I tuned the Pl L in my TU to
work in th is band. An article in
the September, 1973, issue of
RTTY Jo urnal (see below) de
scribes a techniq ue to move
the band to about 2200 Hz.

" For transmission, the solu
tion is simpl icity itself. Both
the R599 and the T599 use the
identical vfo. The receiver has a
f ront panel inc remental tuning
con trol ( Rll), w h ile th e
transmitter does not . Scrutiny
of the receiver and transm itter
schematics will show that both
have an ident i ca l voltage
regulator assembly (AVR). in
the transmitter, point 'RT3' is
unu sed. In the receiver, it Is
connected to the RIT pol. Con
necting a resistor from RT3 (on
t he transmitter AVR) to ground
causes the vto to shift in fre
quency. A value of 39k cau ses
abou t a 200 Hz snut. I installed
a 22k right at t he RT3 po int and
brought t he lead out on a blank
pin of the cable connector in
the rear of the transmitter."
Norm drove the modif icat ion
with TTL logic, but there is no
reason that a reed relay or
similar ci rcu it could not be
used if you r system is not TIL·
based. A 50k pot or so is used in
series with the 22k resistor to
" f ine tune" the shift to 170 Hz.

A review of the RTTY Journa l
article , enti tled " USing Ken
wood R599 Receiver for RTIY,"
by Bi ll Craig WB4FPK demo

Continued 01/ page 30

Fig. f . Oscilloscope patterns. A: Common " + " patterns-f. No
signal, just noise; 2. Good signal. broad filters; 3. Good signal,
sharp filters; 4. Selective 'ade of space with noise, sharp filterS .
B: Cross pattern 0'phase defector. C: Spectrum analyzer display.
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Fig. 2. Diagramatic representa tion of how to hook. up a garden·
variety, run-ot-tne-mnt scope to a converter.
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Looking West
8ill Past~nak WA61TF
24854·C Newhall A Vl!'.
Newhall CA 9132 /

With love in his eyes, he calls
them " my kids." True, most of
them are chi ldren, but t here are
a good number who are well
past chil dhood. Whether two or
si xty-two, they are a ll "his kids"
and are held together by a com
mon bond. They all sulfer from
a ravag i ng disease called
muscular dystrophy. Many o f
the younger ones will never
reach adu lthood unless a
mi racle of medical sc ience
lakes place-unless a cure is
found for t h is " k iller." It 's
labor Day , 1978, a nd on the TV
screen is the "clown." Possibly
the greatest humani tarian this
count ry has eve r known stands
before you in hope 01 ra ising
enough money so thai research
into the cause o f MD can con
tinue. so that doctors can l ind a
way to cure " h is kids." II's the
annual l abor Day MDA tete
thon, and the host is a rare
human being named Jerry
l ew is.

About two years ago, I had
the honor of brief ly meeting
Jerry in the lobby o f the Sahara
Hotel in las Vegas. I was
attend ing SA ROC, and Mr.
l ew is was the headline at t rac
tion at the hotel's " Congo
Room." It was a very brief en
counter, but as a result the idea
hit me that there mighl be some
way that this nation's 300,000
amateurs could take part in h is
next telethon. So, while in Las
Vegas, Bill Orenstein KH61AF
and m yself spoke with a person
from the Telethon and made
ou r suggest ion.

Shortly after arriving back in
L A., we were contacted by the
local MDA people . A meet ing
was arranged at the North
Hollywood Ho l iday Inn be
tween the MDA people and
members of the local amateu r
community. We sa t and ots
cussed different ways in wh ich
amateur radio operators could
involve t hem selve s i n t he
Telethon, and one thing was
soon obvious. Whi le the MDA
needed our bodies , as in
dividuals and collectively as
clubs to solicit funds for them,
they di d not need our repeaters
or HF SSB kW stations. They
did not need that form of "com
municat ion." Wh at they need
ed was for people like you and
me to give 01 ourselves and to
conv i nce o u r f riends and
neighbors to give as wel l.

Ever try to sell such an idea
to a group of hams? To tell
them they, not their rad ios,
were wanted? That though the
even t itsel f was necessary,
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they could do l ill ie wit h their
rad ios? It was an impossible
sales job, and soon the idea
died due to lack o f support from
the loca l amateur rad io com
mun ity. As a local CB club
president came on ca mera and
handed the loca l emcee a
check for $1 4,140 which hi s
c lub had collected from local
CBers, I again remembered ou r
attempt two years ago to tn
verve amateur radio in this
worthwh ile effort .

The rest o f the afternoon, I
was bothered by something.
Why could " CS" beso success
ful in these ventures while
amateur rad io never seems to
quite pull it o ff? Sure, we han
d le disas ter communication
better than CB could eve r hope
to. We seem to handle any type
01 communications effort with
more proficiency, so why is it
that in cases such as this CB
has it all over us? Simply
stated, it's that the MDA Tele·
thon is not a communications
effort in the same sense of the
word " communicat ions" as we
amateurs know it. But com
munication Is more than just
speaking Into a microphone or
pounding brass in order to be
heard by anothe r amateu r
halfway around t he wor ld .
There is another more impor
tant meaning-the abil ity of
one human to in terrelate wi th
another.

In t he case 01 Jerry 's ki ds,
the best way in which we can
communicate is in the same
way as that of the Los Angeles
CB community and millions o f
o the r no n-radio-o r l e n t eo
Amer icans: by pledging a few
o f our hard-earned dollars and
t hen trying to convince our
friend s to do the same. There is
no need lor two meter hand
nerds or high power SSB sta
tions. All we need is a little love
in ou r heart s to become part of
Jerry 's " Lo ve Network ," a
televis ion network made up o f
213 TV stations and mill ions of
human beings li ke you and me
who care about our fellow man.

I would l ike to suggest that
local rad io clubs who are in
terested in getting amateur
radio involved in the MDA cam
paign contact ei ther the local
MDA people or the TV station
wh ich ca rr ied t his ye ar 's
Telethon. Don'I try to tel l them
what a great com munications
vehicle you are. They don' t
need your loca l repeater or cl ub
station. What they need Is you.
The loca l fund-raisi ng person
ne l f rom MDA will know how to
direct yo u in lund-raisi ng
endeavors, and you can then
modily th ings to sui t your own
talents. Some ideas I came up

with included rad io equipment
auct ions, where the proceeds
are donated to MDA in the
name of you r c lub, or 'r-nunts
where there is an entrance fee
which becomes your c lub's
donation. Also, don' t go into
such a project seeking glory for
yoursel f or the amateur service.
Todo so would be de feating the
purpose o f the whole th ing . If
you involve yo ursel f andlor
your club with MDA or any
other wort hwhi le charity, there
must be only one motive: love.
II your devotion is real, reccc r u
tion w ill come your way. You
won't have to go looki ng for it.

THE SIMPLEX AUTOPATCH
REVISITED

In the many years I have been
writing l OOking West, no one
top ic has ever brought t he
response that ou r report ing on
John Walker's s implex au to
patch has generated . The
magazine had barel y hit the
newsstands when the letters
started to roll in-and they
have ye t to stop. Most of them
requested specific informat ion
as to how to bu ild one, tn torma
t ton I do no t possess. I have
tried to at least answer all reo
quest s and have forwarded
same to Joh n. Hopefully, he
will soon have a technica l ern
ere prepared ; if all goes well,
you should see it soon in 73.

In the meantime, I would like
to request that any informat ion
requests on any top ic be ac
companied by an SASE; I also
would li ke to thank all those
who were thoughtfu l enough to
enclose one. They're not for
me-ra the r, I forward them
a lo ng with information re
quests to the source from
which such in formation must
originate. Wi th postal costs
continually on the upswing , an
SASE is one way to ens ure get
ting an answer to your ques
tions.

One piece o f information
that our postal person brought
was that John is not the only
person who has successfully
developed a working simplex
autopatch. In his note, Bob
Nicke ls WA00HO, owner of
WR0AEA, let us know t hat he
has had such a system in
operation for some time and
that " it works beautifully." Bob
noted that he is in vo lved in
pa tent fi li ngs and did not detail
the overall system, but he did
note wi th some pride that his
idea did not develop in " Sil icon
Gulch." So, t hanks to Bob's
works , Nebraska has one heck
of a technological advance
men t as part of its area
amateur operation. Kud os to
people l ike John and Bob who
consider the fu ture a challenge
and help take amateur radio
and overall technology another
step forward.

ANSWERIN G THE
CRITICS DEPARTMENT

Bob' s letter also took us to
task a bit for limiting our
coverage to the southwestern
United States , wi th only occa
sional attention paid to hap
penings outsi de tn ts area. I
can' t and won't deny that this is
the case. As r wrote to Bob, and
to o thers who have brought up
this matter with me, It's simply
a matter of economics. Unlike
reporters who work for large na
tional news gathering services
or TV networks, I have no ex
pense account. I do not work
for 73, but rather function as an
independent Associate Editor.
Therefore, I must rely on input
supplied from areas which are
out of the reach of one or two
tanks of gas. In other words, It
is you who read looking West
who are my prime source of in
put for future co lumns. There is
no way that I can come to you,
so I must rely on you to come to
me via the U.S. mail. I have said
it before, but I'll say it again. If
there is something which you
Ieel is newsworthy. something
you feel would be of interest to
your fe llow amateurs, some
thing you teet would benef it all
of us, send it to me. send it
directly to my home address
and please enclose a phone
number so that I can get back
10 you if I need more deta il s.
Also, don't ge t alarmed if you
write me in mid- November and
don't see your information In
t he December column. There is
a sixty-day-plus lead time.

T·HUNTING AND DEALING
WITH JAMMERS DEPARTMENT

The latest item to come into
the search for those who would
destroy the abil ity o f this area's
amateurs to communicate is
known as the Doppler scan DF
unit. This was f irst described in
the June, 1978, OS T, and a
number 01un it s were built and
modified for even better perter
mance by a number of loca l
ama teu rs . incl uding Pau l
W6AOP and Don WA6MHN .
These two people have become
l.A.'s resident experts on the
un it. Not a day seems to go by
when I don' t overhear one or
the other describing another
impro vement to the origina l
design. Many such units are
under construction or are in
serv ice alread y. It's interest ing
10 note that as more of these
un its en te r operation, th e
overall level of mal ic ious inter
ference drops . Whether it's
directly related to the emer
gence of such units or mere
coincidence is anyone's guess,
but the fact remains that the
overall int erference leve l drops
as a given system sets up to
T-nunt wi th these units.

Paul Wirt W6AOP, who once

Continued on page 30
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K5DUT and the original " Cowtown Monster Quad." Notice th e
unique system used for rais ing and lowering the quad.

DX -----'
Chuck Str.an N5KC
5115 Mentlfe. Drive
lhJfilS TX 75227

OX PROFILE
1f you regularly work the low

end of the 20 meter phone
band, then you have probably
heard the booming signal of
Don Winfield K5DUT. the Dirty
Ugly Texan from Cowtown,
Texas. Cowtown Is a small rural
village 30 miles west of Dallas,
sometimes called Ft. Worth.

Don 's interest in amateur
radio began In 1956 when , as a
teenager, he picked up a local
ham breaking in over the music
on a small crystal set he had
built. When Don heard the local
give his address, he jumped on
his bicycle and rode over for a
visit. From that visi t came an in
tense interest in amateur radio,
and a new Novice license soon
resulted. His f irst rig, bulli on
an old apple craie, was a 616
running 20 Watts on 80 meier
CWo Hard ly an omen of what
was to come, It took Don a
month to work out of Texas.

Den's Interests In amateur
radio over the years have been
many and varied ranging from
rag chewing to RTTY. He Is cur
rently on RTTY with a horne
brew display system that will
also copy and display CW at
speeds up to 150 wpm. He Is
also active on 450 with fast
scan TV and on the HF bands
with high speed (60 to 100 wpm)
CW with his video display and
keyboard.

Don only became interested
in OXabout five years ago when
he also began developing an m
terest in the mysteries and
powers of the cubical quad
antenna. He fi rst began DXlng
on 40180 with simple wire
antennas, but soon found
himself on the low end of 20
wi th a multi-element triband

I

beam. It was while he was en
tlng In a pileup one day calling
and calling wi thout results that
he realized there had to be a
better way.

He had heard that quads
made good OX antennas, par
ttcurenv at lower heigh ts, so he
decided to try one. Don soon
replacec:l the muftt-etement tn
band beam with a two-element
quad, and he says the dlf·
ference was Immediatel y ap
parent. Figuring that If a little
was gOOd, then more was bet 
ter, the two-element quad was
soon replaced with a four
element model. After a period
of testing that Included a tour
frame expanded quad on 145
MHz, the tour-element quad
was replaced with the present
six-element " Cowtown Mon·
ster Quad" shown in the photo.
Don has written several articles
describing th is "Monster
Quad," and many copies have
been built and erected . Don not
on ly has used this antenna to
work some 300 countries, but
also has obtained Single Band
WAZ with it, as well.

Don also has several In
t erests outside of amateur
radio. His latest interest, and
one that has taken up most 01
his t ime, Is experimental air
craft and aerobattc flying . He
says two meters Is great from
10,000 feet, but the wind noise
In an open cockpit Is terrible.

Ot her Interests Inc lude
microprocessors (he Is bu ilding
a microcomputer) and playing
the stock market. The stock
market Is the only form of
gambling that Is legal In Texas.

Don has held an amateur Ex
tra Class license for several
years as well as a Second Class
Radio Telephone license which
Is required in his present
employment. He Is also single,

which Is probably a require
ment for his Involvement In so
many Interests.

During his spare time, Don Is
putting together a magazine ar
ttcre describ in g the unique
elevator sys tem he uses to
raise and lower his quad lor
tuning and adjustments. Look
for It In a future Issue of your
favorite ham publication.

Next time you hear K50UT on
20, give him a ca ll and ask him
to tell you about cubical quad
antennas, if you have an hour or
so to spare, that is.

NEEDED LISTS
" Needed List s" are always

Interesting because you can
compare them with what you
need and see how you stand.
They also show the difference
in what Is considered " rare OX"
in different parts of the world .
Car ibbean island stat ions, for
Instance, are considered very
rare OX In Japan, while HS and
S2 are considered backyard
OX. The following list was com
plied by the VE " Canad-X" and
shows how things look from a
Canadian point of view.

1. 8Z4-Neutral Zone
2. VP8-South Sandw ich
(see text)

3. YI-lraq
4. BY-China
5.3Y-Bouvet
6. SY-Mt. Athos
7. VS9K-Kamaran
8. Spratly
9. VU-Laccadlves

10. Xl-Burma
11 . 7J1RL
12. Geyser Reef
13. ZA-Albania
14. Abu-All
15. FR7- Juan de Nova
16. 70-South Yemen
17. A51- Bhutan
18. FBBW-Crozet
19. XU-Cambodia
20. SIG-Southern Sudan
21. VU-Andamans
22. A7-Qatar
23. VK9-CocoSfKeellng
24. VK0-Heard Island

OX NOTEBOOK
South Sandwlch-LU3ZY

This one showed during May
and was worked by a number of
Europeans. LU1DZ has con
firmed that it Is a legi timate
operation and says there will be
more to come. A permanent
station will be set up In the
South Sandwich group spon
sored by The Groupo de Argen·
tina Radio Club, which will also
handle the QSLs. Watch forthis
one toward the end of the year.

Oodecanese-SV1JG
If you happened to work this

one during the last couple of
months, t hen you snagged a
rare Oodecanese contact. If
you haven't worked him yet,
check 14200 after 15QOZ and
agai n after 04OOZ. QSL to Box
564, Athens, Greece.

Ecuador-HCSEE
Rick was back in MICh igan

test August and hoped 10 be
able to pick up some SSTV gear
to take back to Ecuador. Check
the regular SSTV frequencies
to see if he found any.

Southern Sudan-STtRK
Hans is back In the Southern

Sudan and will be there for a
couple more years. Beginning
November tet, the ARRL will
accept sn cards lor DXCC
credll ret roactive to May 7,
1972. ST0RK QSLs to DL7FT.

United Nations Bullding
4U1UN

This is another one that will
be accepted for OXCC credit
beginning November t et. Hans
de Henseler Is the regular
operator and the best time to
look lor a contact is during the
noon lunch hour there In NYC.
Max states that for the present
t i m e t hey ca nno t keep
schedules and only those on
the staff are allowed to operate
Ihe station. QSL to the United
Nallons Staff Recreation coun
cil, Amateur Radio crub, United
Nati ons, Box 20, New York,
New York 10017.

South Georgla-VP8PL
Commercial dulles take up

most of his operating, but this
one can still be found around
14220 In the evenings.

serran. Bank-KS4
A group 01 W9s Including

W9UCW, WA9EYY, K9RA.
K1 PBW, and HKI)BKX plan to
activate this one In January,
The pian Is for a four-day opere
trcn . More on this one next
month.

Burma-XZ2
Although there hasn't been

any iegiti mate operati on out of
Burma in quite a while, some
are sti li t rying. Tomaz-Plot r
Rogowakl SP5AUC Is reported
to be headed there for a job in
the Polish embassy. He ex
pects to be there for several
years and will be requesting
permission to operate. White
the chances are slim, he plans
to take a transceiver along Just
In case .

Rwanda-9XSNH
This one Is often found on

14265 at O33OZ working a l ist
th roug h OLBOA. He Is still try·
Ing 10 fill out his WAS and
needs both North and South
Dakota. If you need Rwanda lor
a new one, just menlion Dakota
and you are sure to gel etten
non.
Franz Josef Land-UK1PAA

It Is lime for the regular rota
tlon of the crew manning Ihis
rare Russian outpost. It Is
hoped thai the new crew will

Continued on page 30
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San Marcos
(714) 744·0728

1320 Grand Avenue
California 92069

WISTCO.
ENGINEERING ~w"

•
•

• CB • General
• CB standard Communication
• 2 meter , Industry
• Scannen • Marine VHF
_ Amateur Bands _ Micro proceSior

crystal.

"8asy l.
to

charge .- --- -- - L"!""!

Send l ()< for our le re SI caralo g
Write or phone for more del<lii,

2400 C rys tal Dnve
Ft M yer s, s tc nca 33901
all phon es (5 13) 936- 2397

CURTIS LSI's
help you

JAN CRYSTALS HOLD
THE FREQUENCY

* 1044; 1lya'-000AoCllip· (110# 11 * 31. $1• .95
.... 75 Ill, FI' 7' 1ST..... 11M "75. "" 11M 77-7.

'* 1044·3 ; IC,PeS,Socket,Minu" . • . • • . . 24.95
* 8044-4; Semi·Kit .• • •• • •. • •• • ••••• 54.15
'* 1045; Mon. KI"..~On.A.clli p It .•. 59.95
• 1045·1; JC'pcB,AFO.SeckttS,Mlndl .. 19.95
• 1045-2; se.....Kit . . • • • • • • . • .... • • 159.95
'* 8046; hlsll1lClHtytf·Dn-A·Clllp . • • • .. 49.95
• 8046·1; Semi-Kit •.... • •... . . •.. • . 79.95
. 1047; Menag. MI•• ,.Olt-A-ChiplC •• 39.95
* 1047-1 ; E,.PCB,RAM.SocktlS,Manllal .. 69.95

(_ ' , .7S..... lit .... _ 1
EK·430; CMOS Kip,· (~b 71asn 124.95
11I:·440"; Instnll:lokeyer* (lilIr7IOST) •. . . 224.95

•__...-''' IllIIIU'lI

System 4000 11Im Comput!l' l__7,llSl} (wnte)

••'!"J CurtilEleclro Device'. Inc.
1i'.~'" (. 151114-3131.. " 1&OM, 11I..... 11I VI... CA . '"
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New Products

Swan's 100 M X.

FAST SCAN ATV
TRANSMITIERICO NVERTER

PC Electronics has put their
ATV modules into a single at
tractive enclosure for those
who are more interested in
operating than building . All
thai is needed with the re-t is a
Techni cian or higher -cla ss
li cense, a TV set tuned 10 chan
nel 2 or 3, a 450 MHz antenna ,
and a video source such as a
closed crrcvt t TV camera. com
puter video, or tape recorder.

The TC·1 ATV transmitterl
converter conta ins a sensitive
tunable 420-450-MHz-to-chan
nel-2-or-3 converter. No moot
ttcenon 10 your TV set is
necessary 10 receive fast scan
ATV, because the same stan
dards as broadcast are used.
DX with good antennas up at
least 35 feel and 10 Watts of
video is about the same as you
gel on 2 meter FM simplex with
25 Watts.

The transmitter sec tion runs
10 Walts peak output on either
439.25,434.0, or other specially
ordered ATV frequencies. With
thi s unit , com pu ter atpne.
numerics. graphics, and color
can be lransmilled, as t he
modulator has a bandwidth of 8
MHz. Play Pong, Star Trek, etc.,
over the air. Ta lk back on two
meter FM. Also included is 4.5
MHz subcarrier sound with
enough gai n and compression
to allow walking around the
shack, camera in hand, with the
mi crophone up to 25 feet away .

For the answers to any ATV
ques tions or for their cata log 01
modules for co-tt-yc ursetters
and cameras, send an SASE to
PC Electron ics, 2522 Paxson,
Arcadia CA 91006.

NEW SSB MOBILE
TRAN SCEIVER FROM SWAN

A new 1()().Watl minimum
PEP single sideband mobile
transceiver has been int ro 
duced by Swan Elec tronics, a
subsid iary 01 Cubic Corpora
tion.

The 100 MX mobile trans
ceiver is completely solid state
and incorporates state-ot-ttre
art design and styli ng.

It features a highly reliable,
extremely stable permeability
tuned oscillator (PTa) wit h 1
kHz readout resolu tion, built-In
noise blanker and VOX, semi
break-in continuous wave (eW)
w ith s ide to ne, receiver in
cremental tuning (RIT) cont rol ,
and 25-kHz built-In cal ibrator
and creserector for transmit
and receive.

Weighing 13 pounds, the 100
MX mobile transceiver mea
sures only 3.75" H x 11.75" 0 x
9.75" W.

Modes o f operation inc lude
USB, LSB, and CWo

Freq uency ranges for the
new unit are: 80 meters (3.5-4.0
MHz), 40 meters (7.0-7.5 MHz),
20 meters (14.0-14.5 MHz), 15
meters (21.0·21.5 MHz), and 10
meters (28.5-29.0 MHz).

Extended frequency cov
erage in 500-kHz segments of
the 10 meter band (28.0-28.5;
29.0-29.5; 29.5·30.0) is achieved
by replacing the standard
crystal with an optional crystal
lor the desired segment. No
realignment is required.

The receive r sensit ivity is
better than 0.35 uV at 50 Ohms
for 10 dB signal plus noise-to
noise rat io for all bands. Audio
ou tput is four Watts into a lour
Ohm load. Aud io bandpass

response is 300 to 3()(X) Hertz.
Provisions lor an external

speaker or headphones are on
the rear panel , and a gimbal
type mobile mount is included
as standard equipment.

For additional information,
con tact: Chuck Inskeep, direc
tor of market ing, Swan Elec
tronics. 305 Airport Road,
Oceanside CA 92054; te le·
phone: (71 4)-757· 7525.

CSC INTRODUCES $19.95
lOGIC PROBE KIT

Con tinental Specialties cor
porat ion is se tt ing a lot of
troubleshooti ng trends with the
sleek, versatile logic probes
already part of The l og ical
rorcer a nne of digital trouble
shooti ng hardware. The newest
of these log ic probes is the
LPK·l Log ic Probe Kit.

Features of this new probe
include separate ly-driven high,
low, and pulse indicator LEOs:
.3 megohm input impedance;
input overload protection ;
pulse stretching and indication
fo r pulses as f as t as 300
nanoseconds; reverse voltage
protection; and a 0 ~·50 ~ C.

operating range.
Complete and eesv-to-rcncw

ill ustrated assembly Instrue
tiona are included, as well as
an owner's manual describing
operation of the probe.

For further in format ion, con
t act Con tinenta l Specia lties
Corporation. 70 Fulton Terrace,
New Haven CT06509; (203)-624·
3103.

NEW DIGITAL AC AMMETER
IS FIELD-SCALABLE

The new Sliml ine ac am
meter can be easily ttetd
calibrated to operate with any
standard 5-Ampere secondary
current transformer. The wide
range coarse and f ine canbra
tion contro ls will handle all
standard transformer rat ios, so
these meters can be kept on the
shelf and cal ibrated when they
are put into service.

A built-in cal ibration source
eliminates the need for exter
nal calibrat ion s tandards or
voltage sources. The installer
simply adjusts the unit for the
ratio o f the current transformer.

Continued on page 227
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• AUTO ZERO BLANKING
• AUTO DECIMAL POINT

95

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

Incl udes Labor & He-Calibration $124.95
Model G 1000 $399.95
Opt. 01 1.3 GHZ (G1000 only) $ 99.95
Opt. 02 .05 PPM 10MHz Double Oven

o- to 50'G Time Base (G1000 only) $129.95
Opt. 03 20 Hr. rechargeable

Battery Pack $ 29.95
AnL 210 Telescopic AntJBNC Adapter $ 9.95

MODEL C700 50Hz to 700MHz

ALL NEW! All UNPARALLELED OSI QUALITY! Th e model
C 700 700 MHz frequency counter features . . . .2 PPM
0" to 40" C proportional oven time base ... 2Sdb preamplif ier
with a 60db adjustable attenuator . Built in battery charger
with a rapid or tr ick le charge selector . .. Combined in a
rugged (.12S" th ick) aluminum cabinet makes the C700
ideal for the communicat ion indust ry and professional serv
ice technician.

3600A OWNERS: Up date your 3600A frequency cou nter to
a C 700 includes, new back board, .2PPM proportional oven,
2Sdb preamplifier, rugged .12S" thick aluminum ca binet.
o rder 3600A-700. Unit must be returned to OSI factory for
mOdification.

• AUTO ZERO BLANKING
• AUTO DECIMAL POINT

• NO EXTRA COSTS.
FREE Sh ipping anywhere in U.S.A.

& Canada. All other countries. Add 10"ll.· .
: Strongest wa rranty in t h e cou n ter f ie ld . :

Satisfaction Guaranteed.
•· .

Proportlona' O...n 5OH, lSMHz SOOMHz
Frequency Accuracy Ovar To To To PowerM_ R. n T_ ralure l SMHz SOOMHz 10Hz R ulrement. Size

C700 50Hz to 700MHz .2PPM O· 1040" C 50MV 10MV NA 8 .Sl nch 11 5 VAe-BATT 3" H x S"W x 6"0
810 15VOC

C, OOO 10Hz to 1GHz .1PPM O· 1040· C 20MV lMV · >50MV 9 .5 Inch 115VAC-BATT 4"H x 10"W x 7'h"O
8 10 15VOC

See Your Dealer
OR

Call Toll Free (800) 854-2049 051 Instruments, Inc.
Cali fo rn ia Residents. Call Collect (714) 565-8402

VISA . MC • AMERICAN EXPRESS . CHECK . MONEY ORDER . COO

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

- All Units Are Factory Assembled, Tested And Carry A Full 5 Year Limited Wa""nfy -

OSI - GUARANTEED SPECIFICATIONS - FACTORY ASSEMBLED - MADE IN USA

MODEL C1000 10Hz to 1GHz

Accuracy ... that 's the operational key to th is rugged 80·
vancec design Model C l000 lGHz Irequency counter ... a
signi ficant achievement from OS!. That's because you get
. . . .1 PPM 0" to 40°C proport ional oven time base .. . Built
in 2508 preamplifier with a 60DB adjustable attenuatcr .. .
x10 & x100 audio scaler which yields .01 Hz resolut ion from
10Hz 1010KHz equivalent to 10 sec . & 100 sec.Gate Time .. .
selectable .1 & 1 sec . time base and 50 ohms or 1 meg ohm
in put impedance . .. Bu ilt- in battery Charg ing circ uit with a
Rapid or Trick le Charge Selector .. . Color keyed hiph quality
push button operation ... All combined in a rugged black
anodized (. 125" thick) aluminum cabinet. The model C-l000
ref lects DSl's on going dedication to excellence in
inst rumentation for the professional service technician.
engineer. or the communicat ion indust ry.
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Editor:
Robert Bak" W82GFE
15 Windsor Dr.
Aleo NJ 08004

• _ described in last Issue

(A~L~EN~~A~

A QUICK REMINDER!
Don't forget to send all 1979 contest information directly to

me as soon as possible for announcement in this column . I
should have the information at least three months prior to the
event to ensure insertion in the calendar. Also, how about
sending abbreviated results or any award information you
would like published-as space permits.

ARRL SWEEPSTAKES
CW

Starts: 2100 GMT Saturday,
November 4

tac t with a Czechoslovak eta
non (except a s noted above fo r
stat ions in the same country).
The multiplier is the sum of the
ITU zones from all bands. Final
score is then the sum total of
contact poi n t s times th e
multipli er.
CATEGORIES:

A - Sing le operato r, al l
bands : B - s ingle operator,
one band; C - multi-operator ,
all bands. Any station operated
by a single person obtaining
assistance, such as in keepi ng
the log , monitoring other
bands, tuning the transmitter,
etc., is considered as a multi
operator stat ion. Club stat ions
may work in category Con ly.
AWARDS:

A performance list of par
ticipant s will be worked out by
the contest committee for each
country. A certificate wi ll be
awarded to the tcp-sccnnq
operato rs in each country and
eac h category. The " 100 OK"
award may be issued to sta
tions for contacts with 100
Czechosl ovak stations, and the
" S6S" award (a nd/or en 
dorsements fo r individual
bands) may be issued to a sta
tion for the contacts w ith all
conti nents. Both awards wil l be
issued upon a written applica
t ion in the log . No aSL cards
are required for either award .
LOGS:

A separate log must be kept
for each band and must contain
date and time in GMT, station
worked , exchange sent and
received , points (0, 1 or 3), and
ITU zone (wi t h the l irst aso for
that zone only). The log must
con ta in in its head ing the
category of the station (A, B, or
C), name and causrqn , add ress,
and band or bands. A lso , in
d icate the sum 01 contacts,
aso points, mullipliers , and
the total sco re 0 1 the par
ticipating station . Each log
must be accompanied by the
following declaration:

I hereby state that my station
was opera ted in accordance
with the rules of the contest as
well as all regu lations
established for amateur radio
in my country, and that my
report is correct and true to the
best of my belief.

l ogs must be sent to : The
Central Radio Club, Post Bo x

is 200 Walls dc or less. other
w ise send B. For CK. send the
last 2 dig it s o f the ye ar you
were first l icensed.
SCORING :

Score 2 points for each com
pleted aso. Final score is sum
of aso points multiplied by the
total number o f AAA L sections
pl us VE8 (ma x. 75).
AWARDS:

Cert ificates will be awarded
to the highest ·scoring Class A
entry and the h ighest -sco ring
Class B entry in each sect ion,
provided there are at least 3
single-operator entries o r the
score is 10,CMXl point s o r more.
certificates will also be award
ed for high·scoring Novices
and Techni cians . Mult i 
operator entries are not eligible
lor cert if icate awards and will
be listed sepa ra tely in the
results.
FORMS:

it is suggested that contest
forms be obtained from the
ARRL, 225 Main si., Newington
CT 06111 . All entries with 200 or
more QSOs must have a cross
c heck shee t to c hec k for
duplicate a s o s. Each log must
show date, QSO time, times
on/ott, ex changes sent and
received, band and mode.

Note: These ru les were taken
from last year 's contest.

HAM OF THE YEAR AWARD
Nominations for the award are due In to 13 Magazinft by

November 15, 1978, and are to be 500 words or less, giving the
details 01 the reason tor the nomination. see editorial in the
September 73 for details.

INTERN AT IONAL OK OX
CONTEST

Contest Period:
0000 to 2400 GMT

Saturday, November 11
The partic ipating stations

work station s of other coun
tries according to the official
DXCC Countries List. Contacts
between stations of t he same
coun t ry count on ly as a
multiplier, but 0 points. All
bands from 160 to 10 meters,
CW and phone may be used.
(OK stat ions are only licensed
to operate CW on 160 meters.j
croas-oano as well as c ross
mode contacts are not valid.
EXCHANGE:

Exchanges consist of a 4· or
5-dlgit number indicating the
AS{T) and ITU lone.
SCORING:

A station may be worked
once only on each band. A com
plete exchange of code counts
one point, but th ree points are
awarded lo r a comp lete con-

Ends: 0300 GMT Sunday,
November 5

Phone
Starts: 2100 GMT Saturday,

November 18
Ends: 0300 GMT Sunday,

November 19
Sweepstakes is sponsored

by the ARRL and is open to all
amateurs in the US, US posses
sions, and Canada. No more
than 24 hours of operat ion are
permitted during the 3O·hour
cont est period. Time spent
listening counts as operating
time and off periods may not be
less than 15 minutes . Times on
and off as well as aso times
must be entered in the log .
Each stat ion may be worked
only once, regardless o f band .
CLASSES:

All entries w ill be c lassified
as either single- or m ultip le
operator stati ons . S ing le·
operator stat ions will be further
c lassi fied by inpu t power:
Class A = 200 Watts de or less,
Class B = above 200 Watts. All
ARAL·all il iated cl ubs may also
participate in the c lub competi
tion.
EXCHANGE:

Number, precedence, your
ca ll, CK, and AARL section.
Send A lor precedence if power

YUAP Phone
Trilliums aso Party
ARRL Sweepstakes - CW
RSGB 7 MHz CW
MARC Sliver Jubilee Celebration
OK OX Contest
IPA Contest
Delaware aso Party
Missouri aso Party
ARRL Sweepstakes - Phone
All Austria Contest
Wellesley ARS Anniversary aso Party
ca Worldwide OX - CW
ARRL 160 Meter Contest
Connecticut aso Party
International Island OX Contest
TOPS CW Contest
VU2 OX Contest
Flatland Farmer la-X aso Party
ARRL 10 Meter Contest
50WP Christmas aso Party

Dec 3
Dec 9-10
Dec 1&17

Nov 16-19

Nov 11
Nov 11·12

Nov 1
Nov 3-4
Nov 4-5

• Nov 25-26
Dec 2-3

MARC SILVER JU BILEE
CELEBRATION

Starts: 0000 GMT November 4
End s: 2400 GMT November 5
Sponsored by the Mountain

Amateur Radio Club, Cumber
land MD, to commemorate the
club's Silver Jubilee. Stations
may be worked on ly once
regardless 01 band or mode.
Repeater co nt ac ts are not
valid .
EXCHANGE:

RSm and state or country,
FREQUENCIES:

3540,3910,7040,7240, 14040,
14295, 211 10, 21360, 28110,
28600.
AWARDS:

A special munl-cotored aSL
card for contact with W3YMW,
the club station. Silver Jubilee
Certif icates will be awarded to
any amateur who contacts f ive
members of MA RC, Mai ling
deadline is Dec. 31. Include a
large SASE lor aSl cards or
certificates. Entries should be
mailed to: John P. Fanelli , Jr.
WA3WSW, 609 Piedmont Ave. ,
Cumberland MD 21502.

26



I
•

Rugged, High
Quality DC Power

FOUR POW ERFUL MODELSSPECIAL FEATURES

• Solid state elect ronically
regula ted

• Fo ld-back current limiti ng
pro tects power supply from
excesstve cu rrent and con
tinuous shorted outpu t

• Crowbar over vo ltage pro-
tecncn on all mooers

• Three conductor power cord
• One year wa rranty
• Made in U.S.A.
• Maintain tequlaticn and low

ripple at low line input voltage
and rated load

• Heavy duty heat Sink
• Cnass.s mount fuse

PERFORMANCE
SPECIFICATIONS
Inpul voltage: 105 · 125 VAC
Output voltaqe: 13 8 VDC :!: O.OS
volts
Ripple: less than 5 mV peak-to
peak wor st case (full load and
low line)
Regulation: :!: .05 volts no load
10 fu ll load and low line 10 hIgh
nne

Sll lpp lng "",,'gills
AS·7'" 8' RS 20A 22'
RS 12A 11. RS':15A no

TecllnlGal Clala a nti s.peoc,loc.at,onS subtecl 10
CNl"O" .. '!haul nol,ce

RS·1A
5 A cconeccos
7 A In lermlllanl
Recom mended tor
50 W amps a nd 30
wat t traosmnters

549.95

RS·12A
9 A coenocoos
12 A In larmltlan l
Recommended for
90 W amps and ~
W t ransrmtte-s

572.95

RS·20A
16 A coenoccos
20 A tnteremttant
Recommended lor
125 Wamps

594.95

RS·35A
25 A Contmuous
35 A Interrmttaot
Recommended for
250 W amps

5136.95

Y'" Rnder Service- see page 323. 27



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. 01' Sol's t t-veer
cvcte of sunspot production is about to hit a peak, with the
result that QRP 10 meter OX is possible.

Now's the perfect time to convert that old CB rig to t o (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-10converslon really is. To give you an added Incentive,
73 is offering two nifty Certificates of Achievement for 10
meter channelized communications.

For domestic types, there is the 10-'#0 Award. This one
should be pretty easy-just work 40 of the 50 states. The OX
Decade Award goes to OXers 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 t 1978, or after will be valid.

Well, don't just sit there. Get out your soldering iro n, order
some crystals, and put tha t 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 equipment and ccmmercteuy-produced units (such as
those available from Bristol Electronics and Standard ccm
munlcatlons) may be used.

2) To be elig ible for award credit, all contacts must be
made October 1, 1978, or alter.

3)The 10-40 Award Is available to applicants showing proof
01contact 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 DX Decade Award Is available to applicants showing
proof of coni act 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 (or 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 OSl cards need be sent, but they must be
In the possession of the applicant.

n To cover costs, a fee of $5.00 must accompany each
application for the 11).40 or DX Decade Award. The fee for
endorsement stickel' will be $2.00 each.

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

RESULTS

Top CW Entry - WnYN, Montana
Top SSB Entry - W7YS, Arizona
Top Mind Entry - WB7aEl, Washington
Highest Score, Worldwide - WB70El, Washington
Highest Score, Canada - VE3KK, Ontario
Highest Score, Foreign - JR1UCa, Japan

Continuttd on~ 88

trcne of the SHA50, SHA100, or
SHA200during the contest may
apply with appl ication sheet .
Approval of 2 licensed hams is
not necessary lor contest eo
plication . SHA rules, IPARC
membership list, SHA aoonca
tlon sheet, contest log sheet,
and contest score or cer
tiflcates are avai lable from
Vince Gambina WB40JO, 7606
Kingsbury Road, Alexandria VA
22310 - include an SASE with
2 stamps or 2 lACs, please!
Contest entries must be post
marked no later than December
31 and sent to: Adolf Vogel
Dl3SZ, Ritter-vcn-Eyb-Strasae
2, 0-8800 Ansbach, Germany.

MISSOURI aso PARTY
Starts: 1800 GMT Saturday,

November 11
Ends: 2300 GMT Sunday,

November 12
The 15th annual OSO party Is

sponsored by the 51. louis
Amateur Radio Club in an effort
to activate some of the nerd-to
get Missouri .ccuntres. The
same station may be worked
once per band and mode.
Missouri mobiles will count
separately Irom each different
county.
EXCHANGE:

OSO number . RS(T), and
aTH-county for MO stations;
state , province, or country for
others. MO mobiles start wi th
#1 from each county activated.
FREQUENCIES:

3540,3910,7040,7240,14040,
14270, 21110, 21360, 28110,
28600, 50-50.5.
SCORING:

Score 1 point per OSO; MO
stations rnultj ply contact
points limes number of states,
prov i nces, and co unt r ie s;
others multlply by number of
MO count ies (115 max.). MO
mobiles total separate score

SCORING :
Every co m pl e t ed aso

counts 2 points on 80/40
meters, 4 points on 20/15110
meters . Sta tions may be
worked on ce per band .
Mult iplier is number of IPA
countries per amateur band .
Final score is aso points t imes
multiplier. An IPA count ry is
counted for multipl ier and OSO
on ly if an IPA station In that
country has been worked . Con
t act s wi t h DXCC countries
which are not listed in the
IPARC membersh ip list count 1
point but do not count as a
mu lt ip lier.
FREQUENCIES (as allowed):

SSB - 3650, 7075, 14295,
21295, 28650.

CW - 3575, 7025, 14075,
21075,28075.
A WARDS AND ENTRIES:

Certificates to winners and
three h ighest sco res . Any
amateur fulfilling the cc nct-

RESULTS OF THE 1ST ANNUAL 7·lAND oso PARTY, 1978

Top Twenty
1. WB70El-Wash. 11. WTTYN-Mont.
2. W7GHT-Idaho 12. VE3KK-Ont.
3. W7JYW-Mont. 13. WB7STO-Mont.
4. WB7EZO-Arlz. 14. WBOJYf-lowa
5. W7YS-Arlz. 15. W7IEU-Wash.
6. N7SU-ldaho 16. WB7WKP-Wash.
7. W7WMO-Wash. 17. WB7BFK-Wash.
8. K7MM-ldaho 18. W3ARK-Penn.
9. W7HI-Nev, 19. JR1UCO-Japan
10. WA7NXl-Arlz. 20. WA4lWO-N.C.

1800 to 2000 GMT
Sunday, November 12

0800 to 1000 GMT,
1400101700 GMT,

and
1800 to 2000 GMT

Sponsored by the Inter
national Pollee Association
Radio Club - German Section
(I PARC) , the contesl i s
designed to enab le par
t ic ipators to work the Sherlock
Holmes Award (SHA). The con
test is open to al l radio
amateurs and SWls. Members
may work anyone ; non 
members may on ly work
members. General call Is -co
IPA." Cross-band and cross
mode contacts are not allowed.
All contacts must be on CW or
SSB.
EXCHANGE:

Non-members send RS(T)
and serial number. Members
send IPA , RS(T), and seri al
number.

IPA CONTEST
Saturday, November 11

0800 to 1000 GMT,
1400 to 1700 GMT,

and

ties worked per mode per band
(counties = Kent, New CasUe,
and Suasex).
FREQUENCIES:

CW - 3560, 7060, 14060,
21060,28160.

Phone - 3900, 7275, 14325,
21425,28650.

Novice - 3710, 7120, 21 120,
28160.
ENTRIES AND A WARDS:

Appropriate awards are
given to the top scorers and a
spec ial cert if icate Is given to all
s t at io ns wo rking al l t hree
Delaware c o u nti e s if re 
quested. l ogs w ith earliest
postmark will determine award
winners in event of tie! Mail ing
deadli ne Is Dec. 15 to: Sandy
Cuccia WB3ENF, 7 Sorrel Dr.,
Wi lm ington DE 19803. Incl ude
an SASE for results or W·DEl
cert if icate.

69, Prague 1, Czechoslovakia
- postmarked no later than
December 31. A list and map of
ITU zones is avai lable for 2
IRCs from the same address.

DElAWARE a so PARTY
Saturday, November 11

0001 to 0600 and
1600 to 2359 GMT

Sunday, November 12
0001 to 0600 and
1600 to 2359 GMT

Sponsored by the Delaware
ARC, the contest is open to all
amateurs. Stations may be
worked o nce per band per
mode for OSO points.
EXCHANGE:

OSO number, RS(T), and
QTH·county for OEl; ARRl sec
tion or country for others.
SCORING:

DEL station s score one point
per phone OSO, 2 points per
CW OSO, and mul tiply total by
number of ARRl sections and
count ries worked. Others score
5 points per DEL a s o and
mu lt iply by the number of coun-
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CT-50 FREQUENCY COUNTER

FREQUENCY COUNTER

rlli1115111J II111lJOlll11lJ5

,.PUT

IC'lll

..

Outstanding
Performance

at an
Incredible

Price

$12,95
15.95
15,95
15,95
12,95
14,95

29.95

$89 .95
159.95

CT·50, 60 mHz. Counter Kit
CT·50 WT, 60 mHz. counter. wired , tested
CT-600, 600 mHz prescaler option

lor CT·50, add

ACCESSORIES
DC probe, direct input, general purpose type
High impedance probe. does not load circuit
Low pass probe. used when measuring audio
High pass probe. reduces low treq pickup
VHF flexible rubber antenna. BNC connector
Color burst adapter. lor calibration. high accuracy

typically 0,001 ppm accuracy. stability

I---------------------~

Ramsey Electronics VISA r.. ,78
Box 4072 716·271-6487 C!!
Rochester, NY 14610 RS

SPECIFICATIONS,
Frequency range : 5 Hz to 65 mHz. 600 mHz with CT-600

Resolution : 10 Hz @;O.l sec gate. 1 HZ @ 1 sec gate

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

Acc uracy: adjustable to 0.5 ppm

Stabi lity: 2.0 ppm over 10" to 40" C, temperature compensated

Input: SNC, 1 megohm / 20 pf direct, 50 ohm with CT-600

Overload: 50VAC maximum, au modes

Sensi tivi ty: 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 un its, all socketed

CT·600: 600 mHz prescaler option, fits inside CT-50

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

OPTIONS,
CB·1 option: The CT-50 time base may be locked to an external
frequency standard . The terevrsicn networks maintain ex tremely
accurate atom ic based frequency standards 10 ma infain color tint on
TV programs. These standards are typically accu rate to one part in 10
to the 12. By locking the CT-50 to one of these network standards, we
are able toget super accuracy. Th e CB- l adapter inter faces a standard
colo r TV receiver to the CT·50 so that one can take advantage Of the TV
network frequency standards. The CB·1 req uires connectio n to a color
television for operation .

DESCRIPTION: The CT-50 is a versatile and prec ision frequency counter which will measure freq uenc ies to 60 mHz and up
to 600 mHz with the CT-600 option. Large Scale Integ ration. CMOS circuit ry and solid state d isplay techno logy have
enabled this counter to match performance found in units selling for over th ree times as much. Low power consumption
(typically 300-400 rna) makes the CT-50 ideal for portable battery operation . Features of th e CT-50 incl ude: large 8 dig it 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 burnout or overload. And, the best feature of all is the easy assembly.
Clear, step by step instructions guide you to a finished unit you can rely on. Use the order blank below or call us di rect and
order yours today!

CT·600 option : The CT-600 prescaleroption enables the CT-50 counter
to measure frequencies as h igh as 600 mHz with sensitivity in the 20 to
150 mv range , depending upon frequency. Typical sensitivi ty at 150
mHz is 25 rnv The CT-600 mounts on the same PC board as the CT-50,
no extra boxes or PC boards are required . The scaler utilizes a state of
the art ECllC chip and two transistor pre-am plifier, th us eliminating the
need for external pre-amp devices. Total---

Shipping, handling, insurance $5.00

NY state residents. add tax I

Name' !
Address. I
City State Zip IL ~(716) 271-6487Box 4072 Roc hester NY 14610



RTTY Loop

Looking West

DX ----l

frompa9B 16

onstrates a rat her elegant solu
t ion 10 the problem of an
" o dd b a l l" b a n d w i dth . As
staled above , the o riginal
center frequency is near 1500
Hz. This must be increased 10
around 2200 Hz if " standard"

from~ 18

headed the Mt. Wi lson Re
peater Assoc iation's " Jammer
Hunti ng Effort " and is an ex
pert T-hunter in h is own right,
was one 0 1 the first people to
successfu lly bu ild one of t hese
units, debug it, and put it into
operation. He is very excited
about the way the Doppler scan
system performs (in relation to
more traditional T·hunting
methods). In cases o f unex
pected interference, su ch a
un it can be a real blessing
since it does not lend itself to
removal and reinstallation and
there fore is usually left in
stalled in a vehicle ready for
operation. Also, since its dtrec
non readout is automatic, even
"snor t- t erm" mal ic ious in 
terference, such as an obsceni
ty or two during someone else's
OSO, can be T-hunted with ac
curacy. Try ing to 'r -nunt such
wou ld be diff icul t at best (and
impossible in most cases) using
the normal beam or loop tech
nique. With the Doppler scan
you merely note your indicator
panel and the direction o f your
vehicle versus true (or mag
netic) north, and compute the
direction i n your head .
Readings are cont inuous, so
you get position plots as you
dr ive atone. It's then a matter of
p lo tllng a numbe r of
" readings" to get a fai rly ac
curate area fix .

Th is leads us to one very tm-

from page 20

contain some amateurs and
that UK1PAA will again be ac
t ivated.

San Fellx-CE' XX
Al though permission for this

effort by K1MM and N4WW has
been received, some thought
has been given to avoiding the
COVVW OX Contest and scneo-
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Any tones are to be used . Ken
wood uses a crystal blo in the
R599, with each crystal series
resonated by a 22 pF capaci to r
and trimmed by a parallel tr im
mer. Recalling that the same
vtc is used in both the trans
mitter and receiver, it stands 10
reason that some technique

portant quest ion: " What do you
do with h im when you f ind
him?" let us set up a hypo
thetical case. " W R whatever"
has been harassed for some
time by someone who insist s
on wiping out as many sta t ions
as he can cover up wit h his
unidentified carrier. The users
have been instructed to ignore
the interference, but as users
will , whenever the interference
starts, so do the d iscussions o f
it on the repeater -thus add ing
more fuel to the fire and in 
flating our jammer's ego. Final
ly, after mont hs of work , the in 
terference source is r -bunteo
down and positively ident if ied.
What next? Well , this is a
hypothetical case, remember.
So, let ' s assume that th e
nearest FCC office has been
contac ted and given the rotor
mation. Some time elapses and
there has been no action (as
often has been reported to me
by ama teurs from various par ts
of the country). Remember, the
FCC is a very busy bureaucratic
organization with little funding.
Amateur radio is getting less
and less important to them as
time goes on. They operate on a
basis of priorit ies, and while
amateur radio is very important
to us, I suspect that it's kind of
low on their l ist. So, in oeeoera
t ion, other government aqen
cies are contacted -but none
can or will help. Now, to corn
pl icate matters, our source o f
interference rea lizes that he

ul ing the operation for later in
the year. 11 CE0XX doesn't ap
pear during the contest, then
the dates will have been moved
back a bit.

Cornaro Is lands-D68AD
Robin reports that he now

has 160 meter equipmen t and is
listening for stateside. Robin is
often on 80 CW 0300Z to 0330Z
looking tor stateside con tacts.

must be used 10 offset recep
tion on CW to produce a srce
tone. What they do is short out
that series capacitor! That
lowers the frequency o f the
crystal by about 700 Hz (nice
number) and makes for a nice
lone in the ears . What's good
for t he goose. as the saying
goes, and the LSB crystal can
be similarly attacked . A simp le
SPST switch , connec t ed to
short out the series capac itor
on the lSB blo crystal. will

has been discovered , so he
b latant ly iden tifies exactly who
and where he is and dares
anyone to stop him from jam
ming. Now, that's as extreme a
s ituation as c an po ssib ly
develop. The jamming of " WR
whatever" cont inues, though
the source, unfortunately an
amateur h imself . is well known
to al l. Attempt s have been
made by the repeater's owner
a nd o the r amateurs t o
" reason " with o u r pet
menace -all to no avail. For
some reason he hates " W R
whatever" and is inlent on cnv
ing it o ff the air . II you were fac
ing such a si tuation. how would
you handle it?

I am ending th is d iscussion
at t his poin t and posing th e
above question to you . Without
resorti ng to acts of violence.
how would you resolve this
si tuation? Next month I wil l
present my view, and in months
to come we will devote space to
ideas which you furnish.

THE WAlTONS AND
AMATEUR RADIO

I was surprised the other
evening when I picked up the
mail for SCRAiSMA· 144 at the
Culver City Post O ff ice. Among
the many normal req uests for
repeater c han nel pai rs and
repeater li sts was one rather in 
teresting leiter. It was from a
local educator named Glen
Woodmansee. He is the l os
Angeles city schoolteacher
assigned to educate the three
ch ildren who play "J im-Bob."
" Eri n," and " Eli zabeth" on
" The wattons." In real life. that

Somali
The situation here continues

to improve after a long DX dry
spel l. Severa l DXers in the area
have applied for a 601 license
now that political tensions in
the area seem 10 be easing
somewhat. Watch the low end
of the 20 meter phone band for
this one.

Peter Isl and
Th is one is beginning to

shape up into a real possib ili ty
for early next year. The opet
ator wi ll be Wil ly DeRoos, a
Belg ian, who is the only person

lower it by about 700 Hz and
Change the center frequency to
2200 Hz (sound familiar?). Like I
sa id , elegant. Fl ip the switch
open, and you're back in LSB.
Take it out when you sell , and
who's t he wiser? They should
all be that simple.

Test equipmen t and other
goodies are on tap for the
future, with more reader input
and writer output. Maybe more
microprocessor stuff , too; who
knows?

is . Anyhow, as a resul t o f ex·
pos ure to the world of amateur
radio. these child ren have
developed an interest in gelling
th eir licenses . Hence the
reason for the tet ter. wh ich
reads as follows:

Gentlemen:
Th e children on " The

Waltons" television show go 10
school on the studio lot; a
teacher is assigned by the L.A.
Schoo l Board to teach lhem .

I am l hei r teac her and I try 10
e ncous a qe t h e i r mte re s j s ,
although t he los Angeles
schools don't have much money
lor such special school sttua
l ions. M y students have become
interested in lealning amateur
radio In ,eal lile after beIng ln
Iroduced 10 i l in "The Waltons"
scripts.

I have no budget for such proj 
ects. and I hought pe rhaps the
members of yo ur club might be
abl e 10 he lp ,

Could your oewste ttee run the
lollowlflg?

SIflcerely.
Glen Woodmansee

-wance's Mounla ln School
needs YOUf old amateur radio
gear. The young people who play
the parts 01 nm.aco. Erin. and
E l izabelh Watt on on ' Th e
Waltons ' te levisi on Show are
stUdying amateur . ad io in I he ir
sc hool on the studio 101. but
have no equipment Your cona.
lions to tne scnoct, whIch is ec.
rmrusteeed by the Los Angeles
School system. ale tax-deduct
ible lOI tne lull value 01 the
equipment. ceorac r t heil
teacher. Glen Woodmansee. at
843-6000, ext. 1403. 1402. or
1567; or write Lorimar Walton
Schoo l, 4000 Warner eivo., Bur
bank CA 91522.

"Also needed: Hea thk it' s Pro
grammed Instruction Coufse fOf
the amaleur rad io license. to
boffOW for a day. Thanks!"

ever to navigate the Northwest
Passage single-handedly . Wi lly
is taki ng along a Kenwood
TS·500 and a t hree-element
beam and plans to be there for
about a year signing 3Y0BZ.

Ueno Island
This one wou ld appear as a

possibility for another new one.
It is located in the far South
Pacific and is sometimes hard
to fi nd on the map. A sc ienti f ic
grou p is scheduled to head that
way sometime in the next year

Continued on page 46



MASTERCHARGE _ VISA

MADISON ~."
ELECTRONICS SUPPLY, INC.

HOUSTON, TEXAS 77002

N ites 7131497-5683

MASTEA CHAAGE _ VISA

16 ELEMENTS - F9FT - 144 MHz

The 'Tonna' Yo u 've been
hearing about

17.8 dB i 5WR 1.2:1
144/146 MHz WI. 4.4 kg .

50 ohms HoriZ./Vert.
length 6.4 m. FIB ratio 22 dB
Horizontal aperture 2 x 16° ( - 3 dB)

Vertical aperture 2 x 17·( - 3 dB)
Side lobe attenuation 60 dB

$65.95

BIG TURKEY SPECIALS
OMNt-J & heavy duty magnet mount ccmptete , $.49.95
TRIEX W·51 FT Sell Support Tower (Reg, S825.00)

Your Cost (F ,O,B. Cali lorniaj .. , . , • . . . . ... . . . ..• . . . .•• S725.00
Tonna F9FT Antennas 144/1661. .. . . . ... . • • , , S65.95

9119 OSCAR , •••.•...............•...••••...••.. ...... 563.00
RIW 432J1ge1 •••.. . ...... ....•....••...................• S59.95
KLlTZING VHF·UHF Amplilier s

2M 1DW In - l00W Out. .. , , 1179.95
432 l OW In - SOW Out " " 1189.95

BIRO 43 & Slugs, Stock, UPS Paid.
M icrowave Modules 432·285, UPS Paid S259.00
Telrex TB5EM, In Stock .. .••• , ....... . .........••...••. $.415.00

NEW Palomar Engr. Tran sceiver Preamp 189.50

Bencher Padd les .• ,S39.95; Chrome ", , $.49.95
ETO 76 Amplifiers .................•• , . _•................ Stock
Lunar 6M·2M-22O In Line Preamps .••..................•. $.49.95
lunar 2M Amp 10-80 wi th Preamp, UPS Paid , •.......... , 189.95
Janel a SA·5, 6 •• . . . . . ... . . . . .. . . . . , , , , • ... . ... .. . ... . . . , $.41 .95
COE HAM·3 1129.00; HAM·X , S249,00
VHF Engrs. blue line amps , , , stock
Cetron 572B ...•••....................... , , ...••........ 127.95
Raytheon 5728 , .. _ 124.95
Motorola HEP170 SO.29 ••.
Aerovox l00QPF/SOOV Feed thru Sl .95
Ge 6146818950 .... ....•. ... , •...................••. _...• S7.95
Technical books: AM ECO. ARRL. Sams, TAB. Rider .

Radio Pub., Callbook, Cowan. many Others Call

NEW 8ELOEN 9405 l2 /1116) (6' 18)8 wire Rolor Cable,
heavy duty lor long runs .... , . . , •••........ .......... SO.26111.
80148. SId 8-wlre Rotor . .........••................... SO.l 6111
9888. double shield RG8 Foam ..••................... SO.39111
8214, RG8 Foa m , , .. _ SO.251ft
8237, RG·8 , .. "., __ 10.21/11
8267. RG·213 SO.25111
Amphonol Silver Plate Pl259 , •• . SO.59

TIMES 1'IJ " Foam Hardlme SO.6OIft Connectors 115.00 ••.
7/8" Hardline S1 ,5OI1I , •... Connec lOfS $25.00 • • .

BERKTEK RG·8X, 520hm. KW " , SO.l 6111
Consolidated HO·18 Ga Galv. Tower, 10' sec , •. . .. ,. 129.95
Robol " Slow Scan" Now In Stock . . . . . . . . . . . .. • •......... Call

THIS MONTH'S SPECIAL
Electra Bearcat 250 Scanner. $299.00

1508-F Mc KINNEY

71 3/658·0268

$895.00
74.00

165.00
895.00

ANTENNAS
Mode' OJA·148

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME

TWO METER AMATEUR BAND 1....1"'..Hz

• Me) Q"OUNO PLANE IUOUlllED

• Ulf RUD, lItO.ILl, Oil I"OftUIU

• lei. GAIN OVEIIIISOTIIIOPIC IN MOST 1lI01llE
......,.no...

• O'lllU.ll lENGTH: LUI THAN '" INCHES

• COt.LAl'ltkE TO Z2 INCHES. iliA' IE PACKED IN SurT·
CAU: FOil THOU! OUl4'·TOWH TAl"

• InEL WHIP AND AO""EIIIIHClUOED FOR 1lI01llE AND
FlI.(O .vttt.1CA1lOMS

• ytWft: LI.U THAN 1..2:1

CALL FOR QUOTES ON:
YAESU KENWOOD

FT901 DM T58205
FT625 T5 5205
FT225 TR7400A

ALDA, AMCOMM , ETO ALPHA
TEMPO VHF ONE PLUS

MADISON
ELECTRONICS SUPPLY, INC.

1508·F McKINNEY HOUSTON, TEXAS 77002

713/658·0268 NItes 713/497·5683

NEW! EXCITINGI BREAKTHROUGHI
YAESU FT 225RD

Transceiver & Accessories

FT 225RD w/2M Digital
SpeakerlPatch
MU 225 Memory Unit
FT 625RD (pictured)

PRICE $39.95 u.s .....'"
220 MHz - 137.95 450 MHz - 537.95

W5GJ. W!lM BB, KSAAO, N5JJ. W51MJ, W~DWL, W0 5GDE, K5Z0 ,
WD5ABR, WA5TGU, W~BDX, WBSAYF, K5RC, K5BGB.
H. .. A N ICe 0.,'
DUo

TERMS: An prices FOe HOUlton. Prices subject to che"lle WIt """" notice
All II G" . ranll'ed Some item' sutlj«:l to poor ...... send 1&11"'_ 101'
" ....., dea letS poe_ hit. reu, ...idefttl add 6 % ,.. Plea.. add
~,~ ..lim~Il'

V Reed'" Service-see page 323, 31



- be a radio Rodin

Electro Sculpture

John L. Webster VP1DN
University oj the West Indies
St. Augustine
Trinidad, West Indies

W hat do you - the
average ham, elec

tronics experimenter, or
repairman - do with dud or
d e f e c t ive components?
Thro w them in the d ustbin ?
If your answer is yes, pause a
while and look at the photo
graphs in this article. With a
li tt le crea tivity and the junk
collector's urge, both of
which are essent ial pre
requisites to being a good

ham, yo u can put these com
ponents to an interesting use
and give them a second life. A
life that may in many ways
prove to be more interesting
than the former one.

Actually , if yo u get the
XYL hooked on this one and
forge t to keep the shack
loc ked, then you may find
your parts stock being rapid ly
and myster iously depleted.
You may even fire up the

trusty old rig one eveni ng to
be met by a barrage of sparks
... close examination of the
charred remains may reveal
several of those beaut ifully
striped resistors and bril
lia ntly colored capacitors
have taken up permane nt
residence elsewhere. BUl no t
to worry ! Here agai n you can
fall back on the old adage,
" Preve ntion is better than

..

cure." Before you bait the
line for the XYL, spend a few
dollars on some of those
" Barrel Ki ts" offered by
firms like Poly Pa ks, lnc., at
very reasonable prices. It 's
also a good opportunity to
stoc k up on usable parts.

Poly Paks guarantees a
50% yield of functiona l, or
part functiona l, devices, and,
in my experie nces, I have
bee n very satisfi ed, wi th the
guarantee being met and
usually exceeded in most
cases. Well , assuming that you
have either accumulated a
good collection of du ds pre
viously, or have purchased
several Barrel Kits, you are
ready for action. Take a close
look at the pho tos and then
get started.

The three musicians (not
Musketeers f illus trated here
were made entirely from
defect ive electronic compo
nents so ldered together to
produce the desired shapes.
Almos t anything may be

The Oromtst: Note use of DI P ICs and TO-220 transistors to
form the orqun.
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The Drummer. No te use of TO-92 transistors to form hands
and fingers. Drumsticks are diodes, cymbal is TO-3 case top,
and drums arc pill bottles.



Model HK·4

• Deluxe .,.e ight kev

· l1eavy bll se _. _no need IO
ellech to desk

• With nw, type knob

Model HK·3

Model HK·1

Model HK·2
• Same IS HK·1, lese base 10'

incorporati on in 0"'1'1 keye.

• Base onlV
",it h lubbe' leel $12.00

TerminalS. l !td 01 blaCk. S_7Seach

• CombtnahOf' 01 HK·l and I1K·3
on same base

Model HK·5A
Elec:tric Keyer

• Ne"" Cab inet Co io,ed -Keyed
10 M al c h mos t modern rad ,O

equ,pmenl

• liombic C"cu, t ' Of sqU&e2e
key ing

• SeU-complel"..g dol. and d U1le1

• CUll'S IlO« I.C_ Keyer (lop

• Battery ope,ated "" ith
p 'o",slon lor external powe r
• BUill -in si de-tone monll0,

• Gnd block or d"ecl ~ey""g

• OIoa'_ "'Queen paOdIe
• Use w,II1I1K·SA Of any

elecl'onic keye<

• Heavy eeee "" illl non·slip
rubtJef IH I

• Paddles re.ersible lor ",ide· or c lose
flnge. spac ing

Call
for the famous

-KEY
JUST DIAL

.. 325 .. 3636
TOLL FREE

-

a

Same day shipmenL .PREPAIO
So order today direct or from your favori te dealer

Model HK·3A
• Same as abo.e lese base $9.95 ExI.a: navy Iype knob only $2.75

• Speed. 'IOlume. lone and ""eIght
ccencta el l mounted on " 0 1'11 pane l

• For use "",tr. 8>le,na l paddle , such
loS 11K·' 01 HK-4

• Can W use<! al Cooe prKI,ce
osc,II . IOI ...Ih 1 1,••ghH' .."
SUCh .. HK·3

XY L's birthday just after she
became in terested in amateur
radio , but I do not have an
illustration of it available.
The same principle may be
utilized to produce pic tures
to d ecorate the walls of your
shac k.

Tho se of yo u interes ted in
the game of che ss ma y create
a ra ther or iginal game, using
" tired" ther mionic valves as
the che ssme n. What a way to
fire up those " soft" 807s you
have hidden away in the
garage! Also, it may be the
o nly way to illust ra te to yo ur
gran d ch ild ren what a
thermion ic valve loo ked like.

These ideas have been
presented here to get you
moving, and I hope the
a ccompanvmg pho tographs
will fire your imagina tio n,
encourage you no t to dump
your defective co mponents,
and start yo u soldering. -

Previous experience has
sho wn when sculpting figures
that :

(a) Tiny dipped tantalum
electrolvt ics, usually blue or
green in co lor, ma ke excellen t
eyes.

(b) LEOs are perfect for
noses - Rudolph the red
nosed ... ?

(c) TO·9 2 transis tors are
ideal fo r hands, with the leads
re p resenti ng fingers (only
three though, maybe Mar
t ians).

sculpted in this way, pro vided
a pinch o f crea t ivi ty is added.

The Guitarist/Vocalist. No te use o f LED for nose and
dipped tanta fum s for eyes. Guitar is made from TO·] traf)..
sis to r, T0-220 transistor, and DIP ICs. Microphone is ger
man ium transistor.

Unique greeting cards may
also be made by glui ng com
ponents o nto sturdy cards in
the desired pattern. Such a
project may be given a finish
ing tou ch by includi ng a func
t ional crysta l radio complete
with earpho ne, which is re
vea led on open ing the card . I
once made such a card for the
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there's a world of difference
in TEN-TEe's all-new
hf transceiver-s-



OMNI-THEAll·INCLUSIVE. Because O MNI has ilall . Designed to
give you every advanteqe. every capability. whatever your operebnq
specialty. Designed to give you new co nvenie nces and new levels of
performance. Designed to give you the world of Amateur Ra dio with <I
world o f difference-the OMNI worl d of unique feature s. An unusual
comblnation not found in any other.
FUNCTIONAL STYUNG. The "jock" you requested. "Clamshell"
aluminum case clad in textured black vinyl. Complementary nonreflective
warm dark met,,1 front panel Extruded satin aluminum trim bezel and tilt
bail , Convenient controls. Fully shielded. And everything in a larger.
easier -to-use size: 5 'l:'''h )( 141,14 "w )( 14 ·'d .
TOTALLY SOllD·STATE. S haring the TEN·TEC heritage of solid-state
design leadership with its companion transceivers. the highly successful
5 40/54 4. O MNI h as a ll the advantages of proven solid -sta te
techno logy- re lia bil ity. long li fe, cool performa nce, better stability
8 -BANDS. The world now and in the futu re. OMNI co vers 160. RO. 40.
20. 15 . and 10 meters now {crystals includ ed for all present Amateur
bands. 1.8-30 MHz). And it has convertible 10 MHz and " AUX"' hand
positions lor the future.
BROADBAND DESIGN. Permits changi ng band s without rune-up.
without danqer of out-of-resonance wmage to the fi nal stage.
ANALOG OR DIGITAL READOUTS , O MNI·A features <In a nalog dtal
with 1 kHz dial markings. O MNI·O has 0 .43·' LEO readouts with the 5
most significa nt in red and the 6th in green to show 100 Hz increments
BUILT· IN VOX AND PlT, Smooth VOX actio n with 3 easy-to-adjust
front pane l controls, PTT control is available at both front and rear panel
jacks: an external microphone switch may be used.
BUILT·IN S QUELCH . Unusual in a n hf rig . but handy for lUning or
monitoring for a net or sked
BUlLT·IN 4·POSITI O N C W/SSB FILTER , I SO Hz bandwidth with 3
selectable skirt contours for optimum CW receptscn .
S·P O LE CR YSTAL FILTER. 2.4 kHz bandwidth. 1.8 sha pe factor.
SEPARATE MODE SWITCH. Permits usingaJl filters in any mode
2 ·SPEED BREAK-IN. Switch to "fast" or "slow" receiver muting to
acccrnod ate any ba nd condition o r mobile operating.
2·RANGE OFFSET TUNING. Switch-select The ±5 kHz ra nge for
o ft-freque ncy OX work o r the ±0.5 kHz range for fine tuning.
OPTIMIZED RECEIVER S ENS ITIVI TY. Ranges from 2 uV o n 160 m
10 0.3 uV on 10 m (10 dB S +NIN) 10 achieve ideal balance between
dyn"mic range end Sl?nsitivity.
G REA TER DYNAMIC RANGE. Typically exceeds 90 d B to reduce
possible overload from nearby stations, Also includes sw rtcheble 18 d B
PIN diode e rtenuetcr for a dditional overload preve neo n.
WWV REC EPTION. On the 10 MHz band switch position.
FRONT PANEL CONTROL OF LINEAR/ANTENNA 8AND
SWITCHING . Au\(il iary bandswttch terminals on beck panel for
simultaneous control of e xternal relays o r circuits with the O MNI
bandswitch

BUILT-IN PH ON E PATCH JACKS. Provide mterfece 10 speaker and
micro phone eudic signals lor phone parch co nne ction,
BUILT.IN " T IME D" C RYSTAL CALIBRATOR. In the O MNI·A a
pulsed 25 kHz calibra tor desensitizes the receiver and provides an
automatic 5 to 10 second "on" time for easy two -hand dial skirt
adjustment.
BUlLT·IN ZERO BEAT S WITCH . Pe rmits placing your rran smtned
signa l exactly o n the Ustening frequ encies of CW steoons.
BUILT· IN S W R BRIDG E. The "S" meter electronically switches 10
read S WR every time you transmit to provide a continuous a nte nna
check.
FRONT PANEL MICROPHONE AND PHONE JACKS.
ADJUSTABLE AUTOMATIC LEVEL CO NTRO L. For setting OUtpUI

power level from low power to full o utput, fo r retaining low distortion at
desired d rive powe r to linear a mplifier.
S EPARATE REC EIVING ANTENNA C APABI U TY. Rear panel
switch and jack connect receiving section 10 commo n antenna o r separate
receiving antenna. Also acts as receiving entenne by-pass when used with
insMnl breek-m linear arnphfiers
BUl LT.IN ADJUSTABLE S IDETONE. Valiable pitch and volume.
DUAL COMP RESS ION· LOADED S P EA KE RS . Larger sound out
put. lower dlsrorrton. no external speaker needed.
P OWER INPUT. 200 watts when used with 50 ohm load. Proven,
cc nservenvely. re ted . solid-stare fi nal amplifie r design with full warranty
for fi rst year end pro-rate wa rra nty for 5 additional years.
100% DUTY C YC LE. Ideal for RTIl', SSTV. o r sustained ha rd usage,
PLUG ·IN C IRCUIT BOARDS. For fa st. easy fie ld service,
P OWER. Basic 12 VDC operation for corwemem mobile use; extema!
supp ly required lor 117 VAC operation.
O PTIONAL ACCESSO R IES. As all-incheave as O MNI is, there are /I

lew op tions: Model 645 Keyer. 243 Remote \!FO. 248 Noise Blanker.
25 2M Power Supply.

Model 54 5 O MN I.A $899 Model 546 OMNI.D $1069

Exper ie nce the world oj difference oj OMNI . see your TEN-TEe
dealer or write [or details .
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Ralph M. Hirsch KIR H
171 Newton Road
Woodbridge CT 06525

W a nt to kn ow how
fast you sent that

last QSO? Did you ever
wonder how to adjust your
keyer for an exact speed
for CW prac t ice ? Here is a
simple precise method that
requ ires o nly an o rd inary
timep iece with a sweep
second hand . No counte rs,
no scopes, nothi ng fancy;
just a clock and a curve .

A

5 781

9 128

11 293

7 411

1 1305

, 288

9 139

7 585

3 677

15 23
, 42

, 360

7 262

5 728

11 821

11 215

13 14

7 664

5 646

3 902

7 277

9 100

8 149

11 30

13 151
11 ,

What do we mean by
CW speed, anyway? As far
as ham radio is concerned,
it is the number of five
lette r wo rds , In p la in
Englis h text, th a t can be
tra nsm itted in o ne m inute .
We mus t also include cer
tain mandatory spac ing be
tween characters, words.
and even between the dots
and dashes In the In-
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Method

The
SUMSUE

- determining

code speeds . . .

accurately

TOTAL 61781

Fig. 1. A = Characterand code composition; 8 = Number
of elements in character including element spacing; C =
Distribu tion based on 10,000 letters of literary text
(Ohaver); D = Distribution based on 10,000 letters of
literary text (Meaker); E = Average distribution per 10.000
letters of fi tera ry text; F = Number o f elements per 10.000
letters.
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Fig. 2.

CS = Character Space. Note: The 7 element word space is
represented by the 1 element " E" and the CS preceding and fo ll ow
ing it.

50

Elements

5
3
7
3
7
3
5
3
7
3
1
3

method, proved the syste m
works .

So the next time you are
asked, " Ho w fast are you
sending?", you can say with
co nfid e nce what you know
your spee d to be. You ca n
a lso impress yo ur fe llow
ha ms who have no t read
thi s a rticle . But remember,
for the c u rve to be ac
c ura te , you must have the
proper weight ing o f yo ur
dot-dash ratio o f 1:3 and
your dot-element spacing
must a lso be 1:1 . •

Plot Points For Curve
Wpm Time In seconds to send 5 SUMSUEs

5 60
7.5 40

10 30
13 23
15 20
18 16.5
20 15
25 12
30 10
35 8.5
40 7.5
45 6.5
50 6

Character

S
ICS)
u
(CS)
M

ICS)
S
(CS)

U
(CS)
E
ICS)

Total

spee d on the vertic al sca le .
move to the righ t to inter
se c t the c u rve , then move
downwa rd to find how
many seconds it sho uld
take to se nd 5 SUMSUE s. If
you wished to send at 13
wp m, speed up o r s low
do wn your device un til you
can se nd 5 SUMSUEs in 23
se co nds and your speed
will be precisel y 1 3 wpm .
Experiments with sta nd a rd
Engli sh text . ac t u a ll y
co u nte d after se tti ng a
ke ye r by the SUMSUE

don 't agree . as you ca n see
in Fig. 1 , co lu mns C a nd D,
so we averaged them o ut
and came up with the di s
tribution in column E, plus
the element co unt in col
umn F. Now we find tha t
t he average le tter is a bout
6 .18 eleme nts . rather than
8 .3 . Substituting in the
above formula , our word
length is now: 31 + 12 + 7
= 50 elements.

All we have to do is find
a word that ha s exact ly 50
elements in it . and we a re
in business. For years the
word PARI S has been the
sta nda rd . It co n ta ins 43
el eme nts in c h a rac te r
element s and character
spac ing, but it does require
a rather acc ura te 7 e le
m ent s p aci ng betwe en
words, and it must be se n t
more than o n c e. It is
simpler to send PARISE ,
w hic h conta ins exactly 50
eleme nts w hether sent
alone or in st rings. The
sta nd a rd word can be any
wh ich will add up to e xact
ly 50 elem ents . I ha ve
c hose n the word SUMS UE
rather than PARISE, a s it is
e asy to transmit and has a
nice rhyt hm . Howe ver, to
ga uge yo ur speed wi th o nly
o ne SUMSUE is diffi cu lt.
You have more accura cy
a nd a better average when
yo u send seve ral, so I have
plotted a c u rve , Fig . 2,
which gives e xact speeds
based on a st ring of 5 SUM
SUEs. To determine your
speed fo r a spe c if ic keyi ng
de vice setting, se nd five
SUMSUEs with no extra
sp a ci ng between words,
that is, o ne long word , and
ca re fu lly note the time re
quired in seconds. Then
locate thi s time o n the
horizontal scale of Fig. 2,
come up until you in
tersec t the curve, move to
the le f t , a nd read the words
pe r m inute (wpm) on the
ve rtica l sca le . For example:
If it takes 15 seconds to
send 5 SUMSUEs, your
speed is exactly 20 wpm . If
you wish to set your device
to a given speed, pick that

di vidual c ha rac te rs . Unfor
tunatelv. not many of us
have a vocabulary con
sisting of words with exact
ly five letters. so we must
fi nd so me norm t hat wi ll
allow estab lishment of a
standa rd . By defi nit io n. t he
dot is the basic element of
a c ha rac te r upon whic h all
o t he r parts of the in 
di vidual c ha racters a nd the
word struct ure a re based .
Alone. it c a nnot be ca lle d a
baud. because it is rea lly
only half a baud . So. rathe r
th an confu se the issue,
le t ' s ta lk in te r ms o f
"ele me nts ." with the dot
having a va lue of 1. t he
space between dots and
da shes within the char
ac ter also having a value o f
1, the dash 3, the spacing
between characters 3, and
the spac ing between words
7.

Okay. so how do we f ind
out how lo ng a " wo rd" is?
A mathematical ana lysis of
the 26 letters of the Engl ish
alphabet (Fig . 1. co lum n B)
shows the average length
of a c ha rac ter to be 8 .3
elements . Now, it would
seem that if we sim ply
multip ly the av erage
c ha ra c te r le ng th of 8.3
times 5 (41 .5). t he n add 3
e lements fo r each of the 4
c ha racte r spaces (12), p lus
7 elements for the word
space since it must be in
cl uded in our time frame,
we e nd up with a word
length of: 41 .5 + 12 + 7 =
60.5 e lements.

Right? Yes, for 5-letter
rando m code groups, hu t
wrong fo r pla in language .
Hams spea k in more o r less
o rdi na ry Engl ish . Su re, we
throw in lots o f abbrevia
t io ns, and perhaps more
"Q", " X", and " Y" letters
(suc h as XYl , for instance)
than a pp e a r in Eng lish
literary text, but no bod y
has comp iled c ha ra c te r
d istri butio n tab les i n
" h a me s e ." so we a re
forced to ta ke the word of
the experts for distribution
of c ha ra cte rs within 10,000
letters o f sta nd a rd English
literary text . But e ven they
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The UART Gear Shifter
- for multi-speed RTTY

Fig. 1. AY-5-1013 UA RT.

Jamn B. Wilson, Jr. KB8CE
5886 lNMorrow Road
SI~wl1SvilfeM/49J27

I ' m o ne o f t h o se
ama te u rs who enjoy

shortwave listening. I like
to listen to sho rtwa ve
broadcasts. news, and
featu re sto ries . Recentl y.

CLOt _

l''''''''SP( (01

3B

however, my SWUng too k
on a new twist. 1have been
mon itoring RTTY p res s
transmissions .

Once I was hooked on
receiv ing press RTTY trans
missions, it w asn' t long
befo re I discovered th a t
most of th e s t a tio ns
weren't using the standa rd
amateur speeds o r shifts . I
too k ca re of t he f requency

shift pro blem by modifying
my terminal unit for425 H z
shift. This covers most of
t he press transmiss ions.
wit h a few still us ing 850
Hz shift. My next problem
was th e speed. I looked in
to gea rs and found tha t it
got kind of sticky trying to
change gea rs fo r each new
station! A Model 26 can be
modi fied fo r a mecha nica l
gea r shift . However, the
funds a t my QTH ind icated
that a Model 28 was out of
the que stion at the present
t ime . I' m sti ll saving fo r
one! The only solution
then was this thing called a
UA RT.

When I decided to go
with the UART, I sta rted
ga ther ing all avai lable in
formation o n this device. I

fou nd out some very inter
esting things . Firstly, UART
stands for Universa l Asyn
chronous Rece ive r/Trans 
mitter. It seems that this
UA RT tak es the se ria l input
da ta . in th is case from th e
term ina l uni t. and conve rts
it to paralle l date . This
parallel data is then ap
plied to the t ransmitter
sec tio n. whe re it is con
verted back into se ria l d ata
a nd then applied to the
printer. The speed change
occu rs due to the clock
ra te s. Bo t h the recei ve r
and transmitter have to be
clocked by an exte rnal
oscillator . The rece iver is
clocked a t the incoming
signa l speed . The transmit
ter is then clocked a t th e
desired output speed . This
pa rt icula r speed converter



Fig. 3. Switching.
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use s an optoisol ator. in my
case a GE 4N35 which I
found at my local supp ly
store, much to my surprise.
M o s t a ny optoi so fa tor
shou ld work in this con
f igu ra tio n . T h e op
toisola to r take s the high
vo ltage current loop a nd
converts it down to TTL
level s so that the s igna l will
be com pa ti ble w ith the
UART. Ge tti ng the RTTY
signa l down to TTL leve ls
has proven to be q u ite
usefu l. I ha ve a lready add
e d a TTL RY genera tor to
the speed conve rte r; it was
extremely e asy since I o nly
needed to patch it into the
input of the UART. Thi s
would be true for a lot of
the o the r in terest ing RTT Y
pro jects that ha ve been
pu bli shed. The c irc ui try for
t he in put in terface is q uite
si m p le and st raig htfo r
ward, a s yo u can see from
Fig. 4 .

The o utp ut interface is
show n in Fig. 5. It uses a
7437 as an output buffer
for the UART. Th is is re
q u ired because the UART
output can o nly stand one
TTL load o n it or it will
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the frequenc y a nd ha ve not
had to ad jus t it since, eve n
after a 600-m ile move a nd
two months in co ld stor
a ge! So I wou ld say tha t
the NE556 ti mers have
worked except io na lly well .

The sw itc hing a rra nge
ment is show n in Fig . 3. It is
fa irly self-expla na to ry: one
switc h to set up the re ceive
o r input speed, and o ne to
set up the transmitter o r
output speed . It is o nly
necessa ry to set t he
transmitte r speed o nce, as
t he printer is o nly gea red
fo r o ne speed. In a n up
date d ve rs io n, the transmit
ter o r printer spee d swi tc h
co uld be e li m ina ted and its
speed hard-wired.

The frequencies fo r the
clocks were calc u la ted
usi ng t he fo rm ula: freq. =
baud ra te X 16. The factor
of 1 6 comes f ro m the
UA RT itse lf. The b aud
ra te s fo r 60 wpm = 45.5,
67 wpm = 50 .0, 75 wpm =
56.9, and for 100 wpm =
74.2 .

The in pu t is designed to
interface wit h a sta nda rd
60 rnA lo op, in my case
di rectly from the ST-5. It

'tOC "

' 28 ...

800",

~I" ..,
"8' '',

Fig. 2. Clocks. All resistors !12 W.
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th rou gh 1 2 to pin s 26
t hrough 30. I have mine
connected a s shown for a
possible change to ASCII.

If you are interested in
the whys and wherefores of
the other pin connections,
I sha ll re fe r you to th e
re ferences a t the e nd of
thi s art icl e o r, be tte r yet, to
the UART d a ta sheet. The
UART show n in Fig. 1 is
co nne c te d fo r one sto p bit .
five data bits per charac ter
(Baudot), and no pa rity bit .

The clocks fo r the UART,
shown in Fig. 2, were of par
ticu la r concern to me.
O rig ina lly I wa nted to use
a c rys ta l-co nt rolle d clock.
Nothing but the best for
my proje c t! But when I
sta rte d to look fo r parts, I
foun d them very d iff icu lt
to obtain, if not dow nr ight
impossible . A colleague
conv inced m e tha t t he
NE55 5 timer w as ve ry
st a b le an d cou ld be used in
thi s appli cat ion . So I de
c ide d to try the NE556 du al
timer c hip for my clock . I
mu st re port com p le te ly
sa t isfa c t o ry re su lts with
these chips. They were very
easy to design and set up. I
added 7473 dua l [K flip
flops as a buffe r a nd to
mak e the sq ua re waves
symm e t rica l. However, thi s
may n ot h a v e b e en
necessa ry . The frequenci e s
show n are the frequenc ie s
a t the o utput o f the JK flip
flops. On ini t ial setup o f
the speed converte r, I used
a frequency counte r to set

'28~, 800",
<lO .. p .. '" .. ...

has no provmon fo r co n
verti ng the speed down.
That would require storage
of data between the
re ce iver and tra nsm itter. If
the re cei ver was ta king in
d at a at a speed of 100 wpm
a nd the tr ansmitter was
read ing it out a t &0 wpm,
there wou ld soo n be a
pileup of d a ta between the
two. In the case of p ress
t ransmissions, the input
data wou ld be at a con
stan t speed . Thi s wou ld
me an that an extreme ly
large memory would be re 
qui re d to impl ement a
down converter. If a Tele
tvpe t ke yboard is the in
pu t, as in some previous ly
published articles , the
memory could be much
less , a s the in p u t data
would no t be at a co nsta nt
100 wpm .

Ha ving thought a ll th is
throu gh, my ne xt step was
10 gea r my Mod el 1 5 for
the highest speed possible
(a t th is t im e 75 wp m ,
althoug h I have located
so me 100 wpm gea rs). and
to build a speed co nve rte r
using a UART. I wanted the
speed converter to be a
st a nd- al o ne unit , most ly
beca use I did n' t wa nt to
modify an y e xi sting gear
a nd a lso be ca use I had
some ext ra rack space to
fill! Ma ki ng it a sta nd 
alone unit meant that a
power su pply , Teletype
loo p, and input interface
from the ST-5 loop woul d
have to be incl uded as we ll
as the UART ci rc ui t ry.

Fi g . 1 shows the actual
UART ci rcu it ry. Not much
to it, is there ? I'm using an
AY-5-1013 UART, as it was
available at a rea sonab le
price. U1A represents the
re ce ive r section and U1 B
the tra nsmitter. The con
nec tions 5 thro ugh 12 o n
the re ce iver a nd pins 26
through 33 on th e t ra ns m it
ter are the pa rall e l da ta
Jines. Th is o ne is shown
connected for 8 bits o f
data . Since Baudot code
uses 5 bits of data . it is o nly
necessary to connect pins 8
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cations Manual.
4. Dala Sheet, AY-5-10131AY-5
1013A, General Instrument Cor·
poration, March, 1974.

take the time to wire your
magnets in pa ralle l for op
tim um performance. Set
your terminal unit to stand
by a nd turn o n the speed
conve rte r. The loop should
have cu rrent fl owing at thi s
ti me . Now a d just th e
300-0hm potentiomete r,
R1 , fo r a loo p current of
120 mA. If your magnets
are still wired in se ries, set
the loo p curre nt to 60 mAo
No other adjustments are
ne ce ssa ry, although yo u
may need to do some fine
adjustme nts to the timer
freq ue ncies for opti mum
re ce pt ion at the particula r
speed.

That's all there is to it.
Just set the printer speed to
the speed your pri nter is
gea red for , ide all y 100
wp m, and the re ce iver
speed to the speed of th e
in c omi ng RTTY sig nal.
The n you can sit back and
watch UPI, Tass, Ceteke,
Reuters, o r any othe r press
se rvice. It's a great way to
get the news! .

output loop voltage does
drop somewhat, but this
has not been a problem
with t his pa rt icu lar un it. If
there was a larger cu rre nt
drain o n t his supply, then it
would be nece ssary to use
a vo ltage doub le r o r
separate transformer.

This unit was con
structed using perfboard
and point-to-point wiri ng.
As I usually construct o nly
one each of my pro jects, it
has been muc h more con
ven ient to use perfboard . It
is also a lot e as ie r to
modify the unit when get
ting the bugs out, o r whe n
adding on or improving.
The layout is not critical
and any convenient meth
od is acceptable.

Operation o f the unit is
rel ativel y simple. O n in
sta ll a t ion, chec k all power
supp ly voltages to be su re
they are correct. I did have
a litt le trouble with the - 12
V de regulato r; it oscil
lated! The addition of the
50 uF capacitor o n the out
put terminal took care of
that. Next you will want to
co n nect yo u r te rmi na l
uni t' s output loop to thein
put o f the speed conve rter,
a nd the p rinte r to the
speed converter's loop.

Wire an ammeter in
se ries with the printer
magnets . At this time you
may also wa nt to wire your
printer magnets in para llel.
This is what I have done to
ta ke fu ll adva ntage of th e
low-voltage aspects of this
particular loop kever. I
have used the kever with
the magnets in series and it
did work; however, it is
recommended that yo u
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plain . The magnets are
o riginally in series . This
means that the total induc
ta nce is the sum of both in
ductances . Whe n we place
them in parallel. the total
inductance is reduced to
half of one inductor's in
du ctance, if both magnets
are equal. This gives us a
better keying waveshape
on the loop. It also allows
us to use -a smaller, more 
convenient power supply.
See reference 1(b) for a
very interesting discussion
of th is circuit.

The power s u p p ly,
shown in Fig. 6, is relatively
stra ight fo rward . I try to
make power supplies as
simple as possible, pri
marily because it seems
they are a lways the one to
give me troub le. The UA RT
req uires -12 V de and + 5
V dc. These are both sup
plied by IC regulators . I use
the hefty K series here,
wh ich may be just a little
bit of overkill . The 4O-volt
loo p supply comes off a
ca pac ito r which charges to
the peak of t he incoming
vo ltage. In practice, the

uU20 - U

cease to funct ion. The loop
keying transistors. Q1 and
Q 2. are 2N2528s. These are
some TO-3 case transi stors I
found in my junk box and
they work quite well ; they
do require a sufficient heat
sink . I used the chassis as a
heat sink in this project .
Other su itable tran si stors
are 2N1 74 s , 2N2 7 7 s ,
2N251 s, and 2N1501 s.

The unusual thing about
this output interface is that
it uses on ly a 4().volt sup
ply. I did thi s to take ad
vantage of the power sup
ply transformer I a lready
had in the unit to power the
TTL com ponents and the
UART. To ge t away with
using a 4O-volt loop supply,
I used a special transistor
key ing ci rcuit and wired
t he printer magnets in
parallel. Wiring the printer
magnets in parallel meant
that the loop current
would have to go up to 120
mA. There are severa l ad
vantages to be gained by
this. When you place the
printer magnets in parallel,
the total inductance is cut
by one-fourth! l e t me ex-

Fig. 4. Input interface. AU resistors Y1 w.
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Silence
Groaning Refrigerators

- check your house wiring

William Vissers K4Kf
/24J s. Orlaf/do Ave.
Cocoa Beach FL 32931

Finding and fixi ng one
poor connect ion in our

house wiring sure solved a
lot of problems for me. A
dangerous potential fire
hazard was eliminated .
Heavy QRM disappeared .
We won 't have to buy a
new refr ige rato r, w hich
m ean s a few ext ra bucks in
the ham budget . Our TV
has less " hash" on it, which
makes the XYl happy. And
finally. I learned to never
doubt Ohm's law; it might
be trying to tell you some
thi ng important. It all
sta rted a few weeks ago .

like most wives of radio
hams. my XYl, Dorothy .
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kno w s I 'm never enthral led
when J know that some ap
pliance is getting ready to
give up the ghost. So when
she told me at dinner a few
weeks ago that the refrig
erator " so r t a g roaned "
when it started up, I made
a me ntal note that a few
ref rig in the ne a r fut ure
cou ld probably kill dreams
of a two meter synthesized
rig, as our budget couldn't
hack both items this vear .
She also mentioned that
a nothe r ligh t bu lb had
burned out in her sewing
table larnp. I muttered
something about " Ye ah,
everything seems to be
conking out lately ."

A few nights later, Dot
said , " Tha t l ig ht bulb
burned ou t agai n; maybe
you shou ld loo k at the
socket o r somet hing." An
examination of the socket

and p lug seemed to in
dicate eve rything was
okay, and so I so rt of forgot
about it.

Well , about a week later,
I was told that the bulb had
burned o ut agai n, and my
wife casually said , "Whe n I
was sewing this afternoon,
it seemed Iike the light got
brighter when the refrig
erator came on, and it
burned out a few minutes
later. I put in a new bulb
and it's okay now." I said,
" De ar, you p roba bly mean
t hat t he bulb got dimme r
instead of brighter when
the refng came on, don't
you? I think that's the way
Ohm's Law works ." My XYL
has a great respect for
Ohm's Law, and she said
something about maybe
the bulb d id ge t dimmer
like I sa id, but I cou ld see
she had a ra the r puzz led

loo k on her face .
The very next d ay , my

wife, with a look that im
plied , "Well, you may know
about Ohm's Law, but 1
know what I saw," said, " I
watched ma t bulb today
and it got brighter and then
bu rned out when the ice
box came on, And I know
the refrigerator was on
because I got a glass of
milk, and I could hear the
motor running . And it sure
groa ned when it started
up."

The burned-out bulb was
sti ll in the lamp, sure
enough, but where was the
high volt age coming from
that was apparently blow
in g the bulbs? Didn 't
Ohm's Law teach that if a
load was app lied to a ci r
cuit, the IR drop in the li ne
would cause th e voltage at
the load to drop? And a



HOUSE Wi lliN G

Fig. 1.
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The poor connection is
shown as four Ohms in the
junction box . Analysis of
t he ci rc uit shows that whe n
t he 100 Watt bu lb was in
the ci rc uit by itself, the
vo ltage across it was 112
vo lts . But now when the
6OQ-Watt load repre senting
the refrigerator came o n
when switch 51 wa s closed.
t he vo ltage a cro ss t he
lamp jumped up to 129
vo lts . And the vo lt age
across the refrigerator in
put would drop to 101
vol ts . As the sta rting cu r
rent on an ice box is higher
than the ru nning current,
it's no wonde r it groaned . It
was luck y that it sta rted at
all.

It is rea lized that the
fo ur-O hm bad connect ion
would vary in res istance ,
and even a momenta ry in
c rease in it s re sistance
cou ld cause an even higher
vo lt age across th e lamp
a nd an even lowe r vo ltage
across the refrige ra to r in
put . In fact, the worst
possible case would occur
if a momentary o pe n oc
cu rred in the four-Ohm cir
cuit. The volt age acro ss the
lamp would skyrock e t to
197 volts. And just imagine
wha t suc h a surge would
do to a small app liance o r
TV if it happe ned to be on
the li ne . That is why a poor
connec tion can be a re al
hazard in many ways . If
your- li ghts seem to fl ick er
a b it too ' mu ch whe n
va rious a pplia nc es come
on or oft. make a few
c hecks . The ho use a nd
eq u ipment you save fro m
fire o r other damage ma y
be your own. •
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We ll, now to see how the
Q RM si tua tion w a s . I
turned o n the FT-1 01-B. At
firs t I thought it had gone
dead , it see med so quiet.
Noise was way down, and ,
although the re was some
Q RM, it su re was a lot
quiete r tha n it had been for
mo nths. Fixing that one
bad connec t ion sure cu red
a lot of diffe rent problems .

After t his expe rience, I
tal ked to some other hams
and al so to a couple of
ele ctricians . It seems that
mine wa sn 't ju st an
iso la ted ha zard , and ho use
fires are often ca used by
any va riety o f loo se co n
nec tions , So tighten up and
be on the safe side . I was
spec ifica lly to ld that oxida
tion of wire s with age co m
bined with co ld flow of the
meta l can ca use o rigina lly
tig ht co nnec tio ns to go
bad . Any he at d eveloped
at a poor joint will soften
up the metal a nd speed up
the metal f lo w . It ' s a
vicious cycle . Alum inum
wire , because of its rela tive
sof tness , is gene ra lly the
wo rst offender .

A knowledgeable ama
teur can easily c heck for
lo o se connec t ions , but in
case of a ny pro blem, a
licensed e lec tr ician wi ll do
a p rofess iona l jo b for you.

Finally, as the behav ior
of the light bulb seemed so
stra nge when the prob lem
was first discove red , I am
presenting a sim p le three
wire circu it in Fig. 1 to
illustra te what happe ned .
Ba tte ries a re show n as
voltage sources and loads
are ap p roxi mate ly those
t hat were e nco u nte red .

spray d eposi ts sa lt on t he
po le ins ula to rs, yo u ca n ac
tual ly see the corona at
night and a lso o ften hear
the so ft accom pa ny ing
hiss. What you generall y
do t hen is wait for a good
ra instorm to wash t he salt
fro m the insulators, and
q uick ly try to wo rk so me
DX before the sa lt bu ilds
up again .

By now I could hard ly
wait. It didn 't take long to
ma ke vo ltage lo ad and no
load checks in o ur ho use
wi ring sy stem . Su re
enough, up in the atti c
c rawl space was a junction
box. The ne utra l wi res were
so loo se that the connector
could be wiggled when I
pulled o n the cable. The
wires were b lack and the
in s u lat ion was cha rred
where the poor connec tion
ha d generat ed heat. It
co uld easily have turned
into a ser ious fire .

The first thing to do was
kill the ma in power circu it
breake r a nd go back up
wit h a flashlight a nd some
to ol s. Never work on a hot
circui t! A goo d cleaning up
and tightening job o n a ll of
t he wire s a nd connectors
showed two others tha t
seemed ma rginaL When I
was through , I came do wn
o ut of th e atti c and aga in
e n listed the aid of my
trusty wife . We made sure
the refrigerator was turned
off before turn ing the main
powe r back o n. Everything
seemed normal. The lamp
bu rned wit h normal bril 
liancy. So now when my
wife tu rned the refrig back
on, the lamp o ut put stayed
the same. And , better yet,
the refrigerator came o n
with a soft pu rr - no groan
ing when it sta rted up . My
XY l looked at me as if I
were a combi nat io n of
Edison and Einstein . She
almost ye lled , " Hey, the
icebox seems to work fine
agai n; maybe we won 't
have to buy a new o ne! "
The d reams o f a two meter
rig got back into focus
aga in . Good old refrig
e ra tor!

drop in vo ltage sure wa sn 't
goi ng t o b u rn out any
lam ps.

Suddenly, alt houg h the
light d id n't d awn because
the bu lb was bu rned ou t,
my bra in jumped into gea r.
li ke a lmost a ll hou se s
nowadays, we a re on a
11 5/230 -volt thre e-wire ,
gro unded neu tral system.
Ha d n' t I o nce learned
about unbalanced loads
and a neut ra l wire? In some
unexpl ainable fa shion , the
brain cell s said something
like thi s: " How a bout a
resistance in the neutral
line ?" And no kidding ,
almost like a ca lcu la to r
with a fresh battery, the old
brain sta rted visualiz ing a
few numbers rep re senting
Amperes racing around the
house wiring .

I cou ldn't wa it fo r the
refrigerator to come o n by
itself . A new b u lb was
fo und . I turned t he lam p o n
and tol d the XY l to turn t he
refr ig to full cold . She did ,
and I could hear it groa n
when it st a rted up . And th e
bulb reall y glowed a lot
brighte r, part icularl y when
the icebox sta rted up . I
ye lled, " Tu rn the refri g
ba ck down," and as she d id
and it wen t o ff, the light
bu lb went down to normal
br illi an cy. Eureka !! The
problem was so lved , at
least from a theo ry sta nd
poi nt. There had to be a
resis tance o f some so rt in
the ne utra l line . But by
now my bra in had re a ll y
wa rmed up and did n't wa nt
to stop. It whispered , " bad
connec t ion , bad co nne c
tion; arcing wires; a rc ing

. ..
wires cause norse: norse
causes QRM." Co uld this
be true ?

For months , I'd been
bothe red by at times truly
excessive QRM that so u nd
ed like power line noise.
Often it would be 20 dB
over. But, living in Florida,
just a block from the ocean
with power lines in front of
and behind the house, you
expect l ine no ise and
QRM . At time s dur ing
hum id weather when t he
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Bargain Preamp

- multiple uses for this one

Fig. 1. Amplifier schematic diagram.

for a secondary mike input
because plans call for the
use of the crystal mike in a
different mobi le rig.

Measured frequency re
spo nse of this circui t is 750
He rtz to 9 kHz at the 3 dB
down points . This respo nse
is the same whether work
ing into an infinite lo ad or
1,(x)() Ohms, but gain mea
sureme nts d o differ with
load. Voltage gain is 150
(43.4 dB) into a 1.ooo Ohm
load, but somewhat less in
to an infinite load. The gain
of the a mplifi er is affected
by the feedback resi stor
between terminals 2 and 6
o n t he IC The lowe r the
resistor va lue, t he lower
the ga in. Without any feed
back resistor, the gain can
be as high as 100,000,
which is obviously more
than one needs o r can han
dle without instability .

The 150 pF ca paci tor
across the 'l-megchm resis
tor stabilizes the IC against
self-oscillation when using
the CA3160, and may be
omitted for other 741-type
lCs. With the capacito r, t he

number C6052G, and it per
fo rmed identically to the
Radio Shack spec ial. I tried
the RCA CA3160, but it os
ci llated in this ci rcuit until
I added the 150 pF capaci
tor ac ross th e 1-mego hm
feedback res isto r. The RCA
CA3160 is a premium-grade
op amp meeting milita ry
spec if ications wh ich is
cheap enough for thi s a p
plication. The 741 used is
in a round 10-99 case and
fits a round 8-pin so cket.
They are also available in
an a-pin mini-DIP form .

The use of the 741 was
ideal fo r my application
bec ause it wo rks so we ll in
to a low-impedance lo ad , I
am re pl a ci ng a ca rbon
mike used in an RCA Car
fo ne converted to a 2 me
ter base station. The input
impedance to the c o n
verted RCA rig is 1 ,(X)()
Ohms. 1 could have re
moved that part of the cir
cu it and fed a preamp
d irectly into the grid of the
fi rst audio stage, bu t I
wanted to retain the car
bon mike jack and ci rcuit

OU""IT

cab le to an amplifier . It
uses a minimum of parts
and a bargain op amp Ie.

The circui t (Fig. 1) is
based on the popular 741
op amp, the ~741. Whi le
this numbe r is a Fa irc h ild
o rig ination, there are now
many manufacturers and it
is al so part of the HEP line
by Motorola. availab le al
mo st anywhere. The one
used in th is preamp was
purchased on sa le from
Radio Shack, ma rked 741C,
for only 39¢ . The HEP
equivalent is Motoro la
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H e re is the world's best
deal in a n audio

preamp. It has h igh input
impedance fo r crysta l and
othe r h igh -imp ed an ce
m ikes. It has low output
impedance so it will feed
into just about any follow
in g ampl if i er , o r e v en
through a long shie lded
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etc . These have ad hesive
bac ks a nd a p rotective
backing over that. Their
boa rd is glass epoxy with
perforated holes in a grid
wit h .1" spacing. The ho le
spacing ma tc hes tha t of
the circ uit e le me nts, A cir
cuit is made by stripping

The PC board is no t an
etc hed-copper board, bu t a
" PC-sty le" board using Cir
cu its tik stick-on wir ing e le
ments . The system consists
of pre-made ci rc ui t e le
me nts suc h as fo r trans is
to rs, ICs, mult i-el ement
connec t ions. wire st rips.

Completed amplifier with cover off 4 " x 2 " x 1 Y2" a luminum cas e. The glass-epoxy
board measures only 2 " x 1 Y2 ".

.5 rnA. A 9 V battery could
be used instead of the ac
sou rce, and filt ering could
be left - o ut . The battery ·
would last a long time .

All sma ll parts, including
those o f the rec t ifier-filter
system, fit easily o n a 2" x
1 'h" PC board .

Bottom side of perfboard. The .1 "-spaced holes match the Circuits tik wiring elements. It
looks and works l ike etched circ u itry, but the wiring elements are stick-on and eliminate
etching.

Amplif ier Parts List
1 741 rc
1 Silicon diode, HEP ROOsa or

equivalent
3 100 pF capacitors
1 150 pF capaci tor
1 .01 uF capacitor
1 20 uF, 15V dc electrolytic
2 25 uF, 25 V dc electrolytic
2 5600 Ohm, 114 W resi stors
1 13k Ohm, 1/4 W resistor
1 1 megohm, 114 W resi stor
1 10uH rtc
1 8-pln IC socket
Mike [ack, PC board, and parts
based on your choice.

CA3160 re p laces the 741
direct ly. The o nly a ppa re nt
adverse effect is that it ex
tends the frequency re
sponse to well over 100
kHz . There is no apparent
effect o n performance as ,
obviously, a ny response
above about 5 kHz is lost in
the associated ci rcu itry of
the equ ipme nt wit h which
this preamp is used . O n
the-air reports indica te that
the voice is clean and crisp,
with no distortion.

Because the preamp was
designed for use o n a 2
meter rig, the input rfc is
o nly a 10 jJH (Mill e r #4612)
cho ke . For lower frequen
cy use, a 1 mH rfc is recom
mended. Also, a ca rbo n
2,000 O hm resistor mig ht
be just as good, bu t it was
no t tr ied .

The rect ifier diode may
be a ny si licon diode exce pt
sm a ll-s ig na l types. The
lowest vol tage- a nd cur
rent-rated axia l-lead diode
will do . Othe r value s of
e lec tro ly tic c a pac ito rs
than those listed may be
used a s long as the
c a p ac it a nc e va lues a re
re aso na b ly high and the
voltage ra t ing exceeds the
voltage so urce by a fa ctor
of two .

An ac tap ac ross one of
the tubes in the rig is the
source o f the 12 .6 V ae .
This was co nvenie nt. If 9 to
12 V de is available from
other points of the as soci
ated circ u it , use it. Omit
the rectif ier d iode, but r~

tain the filter to reduce
hum .

Current dra in is less t han
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the p rotec t ive b a ck ing
fro m the circuit pieces and
applying t he circuits to the
board . The same ci rcu it
planning and layou t as fo r
printed circu it ry is re
quired, but the need to
etch copper from a cop
perclad board is e lim inat
ed. Circuitst ik is avai lable
at most large electronic
supply stores. Of course,
the usual etched-type
printed ci rcuit may be
used , or even point-to-

rrom p;IfJt' 30

or two, maybe. An amateur
could be in that group. maybe.
File this one under futures .

Bouvel
Norwegians are planning to

a ctivate this one du r ing
January . Be prepared'!

Clipperton Island
The group that staged the

very success fu l Clipperton
Island OXpedition last March
has put together a booklet of
the trip. The booklet is sott
bound and runs 120 pages. It
has 80 pictures of the opere
tron . two in color, and the text is
in both English and French. The
cost of the booklet is $10,
which helps to defray the costs
of the operation. Order from:
Clipperton OX Club, 28 Rue de
5avigny, BTA, 91390 Morsang
sur Orge, France .

Sable Island-VE1MTA
This one showed early in

August signing VGW2t 1. After
a week or so of operaucn and
much speculation that Sl im
was vacationing in Canada, the
call was changed to VE1MTA.
The operator is Larry and cst,e
go to VE1MTA, Upper Air Sta
tion. Sable Island. PO Box 40.
Elmdale, NS, BON 1MOCanada.

CONSUMER REPORTS
Some of the CDR T2·X

" Tai ltwister" rotors rnanutac
tured in 1977 have a problem
with the braking system. Those
rotors with 1977 stamped on
both the carton and the rotor
have the old style powdered
steel brake wedge and should
be modified . Contact Gregg
Dodson , the service manager at
CDR. for information. The ad
dress is: CDR, Fuquay-vanna,
North Carolina 27526.
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point wiring. For th e la tte r,
yo u may require a large r
boa rd and case.

Parts a re mo u nted to
one side of the boa rd in the
sa me manne r as with any
PC board. The leads are
so ldered on the other side
to the meta l ci rcu its. which
are solder p la ted for easier
soldering. A few jumper
wires are located on the
bottom side for conve
nience . layout of parts is
not c ritical, but it is pretty

NOVICE CORNER
The very first thing a

newcomer to the OX science
should do is send some self
addressed stamped envelopes
to his district aSl Bureau. For
many OX stations. this is the
only available aSL route .
Although long and slow ,
sometimes taking two years or
more, "OSL via bureau" is a
m ust in many instances .
Envelopes should be 5" x 7 1ft "
with you r call c learly written in
the upper left corner in letters
about V2" high. Place a single
15¢ stamp in the upper right
corner, place the envelopes in
another envelope, and mail
them to the bureau.

A l t hou g h it varies from
bureau to bureau , you should
receive an envelope back about
every four to six weeks. The
bureaus are staffed enti rely by
volunteers and sorting is done
on a spare-time basis. If your
bureau is i n your a rea,
volunteer to help. Extra hands
are always needed and you get
your own cards quicker.

Bureaus ident ified by a ' sell
stamped envelopes or postage
credits. Send them an SASE for
more information.

' First Call Area: Hampden
County Radio Association, Box
216, Forest Park Station ,
Springfield MA 01108.

' Second Call Area: North
Jersey OX Association. PO Box
8160, Haledon NJ 07508.

' Th i rd Call Area : Jesse
Bieberman, RO 1, Box 66.
Malvern PA 19355.

Fourth Call Area (W4, K4.
N4): National Capitol OX Assn.,
Box OX, Boyce VA 22620.

Fourth Call Area (AA4. A4,
WA4, WB4, WD4, WN4): Ster
ling Park ARC, PO Box 599,
Sterling Park VA 22170.

'Fifth Call Area: ARRl W5
aSL Bureau. Box 1690. Sher
man TX 75090.

h ar d not to foll o w a
st ra ig ht fo rward layout
from input to output. The
three-circuit jack show n in
the photo matc hes the p lug
on the mike for PTT re lay
operation.

Two 6-32 screws ho ld the
board to the bottom of the
case. Two nuts, o r spacers,
should be used to support
the board above the case
bottom to clea r the solder
hills.

Shielded wire should be

' Si xth Call Area: ARRL Sixth
District aSL Bureau , PO Box
1460, Sun Valley CA 91352.

Seventh Call Area : wtua
mette Valley OX Club, PO Box
555, Portland OR 97207.

Eighth Call Area: Columbus
Amateur Radio Assn., Radio
Room, 280 East Broad Street ,
Columbus OH 43215.

Ninth Calf Area: Northern Il
linois OX Assn ., Box 519 ,
Elmhurst IL 60126.

'Zero Calf Area: W0 aSL
Bureau, Aksar-Ben Radio Club,
PO Box 291, Omaha NE 68101.

' Puerto Rico: Radio Club de
Puerto Rico, PO Box 1061, San
Juan PR 00902.

U.S. Virgin Islands: Graciano
Berardo KV4CF, PO Box 572,
Christlansted, 51. Croix VI
00820.

' Panama Canal Zone: KZ5
QSL Bureau, Box 407, Balboa
CZ.

' Hawaiian Islands: John Oka
KH6DQ, PO Box 101, Atea,
Oahu HI 96701.

Alaska' Alaska aSL Bureau,
4304 Garfield, Anchorage AK
99503.

SWL: Leroy Waite, 39 Han
num, Ballston Spa NY 12020.

Canada: ARRL Central aSL
Bureau, PO Box 663, Halifax,
NS, Canada B3J 2T3.

Remember, stateside eta
nons may send their aSL cards
via the bureaus outside the U.S.
plus Hawaii and Alaska. but do
not send cards via the bureaus
located in the U.S. They are for
OX cards only,

BITS AND PIECES
In the book on the Clipperton

Island OXpedilion, Oliver cede
F6ARC has this to say concern
ing 80 meter operation: " Al
though the trallic with America
on this band was without inci
dent , the same cannot be said
lor Europe. There was too much
impatience and lack of disci
pline : ' Jacky Billaud F6BBJ
had this to say on the same
subject : "', .. our expedition
was European, so we wished to
make as many contacts as

used betwee n the o utpu t
a nd th e in p u t of the
associated ci rcuit ry, if the
dis tance is more tha n
about six inc hes .

Wh ile the 4" x 2" x
1 % " al umin um case into
which t his amplifier was
bu ilt is not essentia l. it
does provide good shield
ing against rf pickup. If the
amplifier is made pa rt of its
associated circuitry, it may
be necessary to add some
form of shielding .

possible rather than make the
easier contacts with North
America. .. We were lucky In
deed. .. But here again , ln.
discipline with European ste
nons was a nuisance and our
frequency was overloaded with
words that should never be
heard on amateur wave
bands. . ." Now. contrast those
statements made by two who
were there and have urst-nand
knowledge of American coer
ating habits with Minute 56
from a recent ARRL Board
Meeting: "56). On motion of Mr.
Zak, seconded by Mr. Eaton,
alter discussion, unanimously
VOTED that t he board express
it s continuing concern over
harshful operating tact ics and
procedures and imprope r lan
guage being heard with distu rb
i ng fr eq uency on amateur
bands, particularly du ring rare
DXpeditions, and di rects the
General Manager to undertake
suitable educational programs
through channels available to
the League so that the interna
t ional image of Amateur Radio
is not tarnished and so our
stature at international Radio
Conferences will be enhanced."

It has been reported that one
high official of the ARRl was
so upset over the activities cur
ing the Clipperton effort that he
wanted to cancel all OXCC
credit for the operation. Sure,
during the heat of battle ,
especially with an operation
like Clipperton or Iraq, things
sometimes tend to get out of
hand and tempers come to the
boiling point . But the American
DXer should not be held solely
accountable for the actions of
a very small minority. Tempers
flare on traffic nets and two
meter repeaters as well. It is
just unfortunate that when one
OXer makes an ass of himself ,
the whole world can hear him.
We would do well to keep that
in mind. . .

The ARRL rejected a recom
mendation by the OX Advisory

Conrinued on~:n7
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• Ten Memory Channels
• Band Scanner
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Murphy's Masterpiece

- the los t weekend

Kenneth S. Wide/ilz WA6PPZ
10405 Louisiana #8
Los Angeles CA 90025

I 'd run into Murphy be
fore. Almost every ham

has. In my past experiences
with Murphy, he has always
struck quickly with a single
debilitating blow. Aggra
vating, m ad d e n i n g, de
pressing, but always chal
lenging, Mu rphy had always
wrea ked his havoc on me and
moved right on to others. But
for one lo ng weekend in Ju ly,
1976, Murphy worked his
masterpiece, temporarily
destroying my spirit as well as
a long-planned Bicentennial
QSO Party camping trip to
Nevada. It is only now, many
months later, that I can
fina lly bring myself to rela te
t his saga of seem ingly eternal
torment

Can it be that I hear the
voice of an uninit iated asking
"Who is Murphy ?" Mu rphy
(he has many first names,
most of which are unprint
able) is the ephemeral ex
ecutor of Murphy's Law.
Murphy's Law takes many
forms and it has numerous
corollaries. The basic law is
"Anythi ng that can go wrong
will."

Murphy, as executor of
that law, is th e culp rit that
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docs the d irty work. I can' t
tell you what he loo ks like,
because I've never seen him in
action. No one has. But he
always leaves evidence of his
visi ts.

This is a long story and a
little background information
is necessary. In May, 1976, I
moved out of a large apart
ment complex and into a
considerably smaller l ().unit
building. Th e land lady was
ta ke n by the XYL and vir
tua lly "ado pte d" her as a
granddaughte r on first sigh t.
In fact, after she showed us
t he avai lable apar tment , she
kissed the XYL goodbye a nd
said, " I hope you take the
place." I saw the opportunity
to take advan tage of their
relationship and get permis
sion to put up an antenna on
the roof so I cou ld get back
o n th e low bands. When I
moved into the large apart
ment comp lex, I had t rad ed
my low-band gear in o n a two
meter unit, but I d idn't e n joy
t wo meters. I yearned to get
bac II. on ON and into some
contests. Although she was at
first hesitant, after showing
her pictures of the proposed
antenna, I got a positive re
sponse from my new landlady
and proceeded to exami ne
t he transceiver mar ket.

I decided o n a Ken wood
T5-520 because it had bui lt-i n
ac and dc power sup plies. It

would be t he perfect rig to
ta ke along on a campi ng trip
and set up in some rare
county fo r a contest. Contest,
did I say? That light bulb th at
hovers above my head like a
halo flashed on - bells rang!
The Bicentennial QSO Partv
was scheduled for July. Even
a llowing a few weeks for
del ivery, it appeared that
there would be e nough time
to t ake advantage of th e rig 's
por table capa bilit ies imm e
diately .

My mind set to wor k.
Where would be th e best
place to operate fro m in the
Bicente nnial Co ntest? What
state does every DX station
need to complete its "Worked
All States"? Why, that state
just across the border
Nevada . "That's it," I
shouted. "Nevada!"

"What?" The XY L tu rn ed
and queried in consterna tion,
"What 's Nevada?"

"Margo t (the XYL's name
is Margo t ), we 're goi ng to
ta ke a campi ng t rip to the
highest point accessi ble by
car in Nevada," I said. We had
been on numerous camping
trips before and had all the
required gear. The XYL.
while enjoying the comforts
of home, often had proved to
be a surprisingly good camp
er. I must admi t that when
we camp, we don 't exactly
rough it We always fi nd a

campground with toi lets, pre
fera bly with hot wa ter a nd
showers. We always sleep in a
te nt And none of that prefab
food. We always bring a full
ice chest containing thick
steaks, chicken breasts, etc.

I had never involved the
XYL in one of my amateur
ra dio projects before. She had
always made other plans on
"co ntest weeke n ds."
However, I told her I need ed
some help o n th is o ne and she
agreed to go along.

I ex plained to her about
how th e new rig should be in
just in time for the big con
test, t he Bicentennial Con
test, at that. There would
only be one Bicentennial
Contest, and I wasn't going to
miss it. In fact, I was going to
be on top of it all, the highest
poi nt in Nevada, th e most
wa n ted state. The XYL
shrugged her shoulders and
simply said, " That's nice ."

I ordered the rig from a
mail-order house in the Mi d
west in mid- June. Then I
turned my attent ion to the
antenna problem. Looking
through the want ads in the
back of QST, I found a lev
stick" for sale very cheap.
A Joystick antenna is a cop
per pole about 7 feet long
and Yz inch in diameter. It
" folds down" to 2 3-foot
lengths, perfect for travel. It
comes with a [ovmatchl M, a



tuning device, and will load
up on 80 through 10 meters.
The Joystick would be per
fect for a field trip. I could
operate every band an d not
have to worry about having
to find trees to string up a
longwire.

F rom the Automob ile
Club's li terature, I fo und the
h igh e s t campg ro u nd in
Nevada. Lee's Canyon, at
8300 fee t, sou nded pretty
good. The site was picked.

As Ju ly approached, I be
gan to wonder if I wou ld be
able to make the t rip. Desp ite
frequent calls to th e mail
order house, the rig had not
arr ived. T he Bicentennial
Contest weekend was rapidly
app roaching. Then, o n the
Wed nesday before th e Friday
we were planning to leave,
the rig arrived. I opened the
carton, hooked the r ig up to
the Joyst ic k and made a
qu ick contact just so I knew
that it worked

I then set abo ut the task
of mo difying th e dc power
cable connector so I could
run the rig out of the tent bu t
off the car's battery. I had
explored the possibili ty of
renting a generator, but d is
missed it as bei ng too ex pe n
sive, too bulky, and a pote n
tia l target for Murphy. I had
fo rgotten abo ut voltage drops
and those kinds of consider
ations, and was shocked when
the guy behind the counter at
Henry Radio told me I would
need #8 wire and that it
would run around $15 for the
cable alone. It was qu ite a job
securely soldering #8 cable to
a very small pin on the power
connector. It was considera
bly easier hooking the other
end of the cable to some
large-sized battery clips stolen
fro m a jumper cable.

Putting together the cable
and loading the car with the
camping equip me nt took me
right up to 11:30 pm Fr iday
evening, our t ime of depar
ture. My plan was to drive all
night, arriving at th e camp
grou nd at daw n's early light.
That would give me first
choice at a prime site and
allow time for a few h ours'
sleep in addition to setti ng up

the rig and tent.
After checking a seco nd

t ime that I had everything
and tha t it was securely
pac ked, I hopped in the
"Beady Eye." The " Beady
Eye" is the XYL's solid,
depe ndable and reliable 19 70
grey Mo nte Carlo with a
peeling black viny l roof. The
"Beady Eye" d erives its name
from its license plate, "976
BDl. " Th e "Beady Eye" had
take n us 8500 miles on a
cross-coun try camping tri p
the summer before. Wh ile a
rock had been kic ked up and
had cracked the wi ndshield,
and despite dr iving for one
36- hour stretch, the "Beady
Eye" perfor med magnifi
cently.

Thi s night, however, when
I switched on the ignit ion, a
strange thing happened. The
rad io and the windshie ld
wipers wouldn't work. It
seemed to me it was pretty
obv ious what was the ma tter.
A fuse had blown. It took us
a few minu tes to find a gas
stat ion that was ope n. I
pulled in, found an attendant,
stopped the car, and told him
the problem. He suggested I
pull the car nea rer the station
where the light was better so
he cou ld take a look. I started
the car and all of a sudden
the rad io came o n. I turn ed
the windsh ield wipe r switch
and they started swishing
across the windsh ield. " Well,
that's Murphy's Law," I
casually remarked to the gas
statio n atte ndant. He
shr ugged his shoulders and we
head ed out on the freeway,
barely 20 minutes behi nd
sched ule.

Lee's Canyon is located
abou t 40 miles north and 20
miles west of Las Vegas. We
rolled into Vegas at about
5:00 in the mor ning. There
wasn't even th e hi nt of sun
rise on the ho rizon so we
decided to gamb le a little,
grab so me breakfast, and then
be off.

The XY L and myself
are n't what you would
exactly ca ll big gamblers. We
each sat down at the black
jack table with $20. Five
minutes later we each got up

with $0. We had never both
lost 10 straight ha nds before.
Neverthe less, I wasn't exactly
shocked.

We had some brea kfast
and got on the road again,
heading north out of Vegas.
We reached the Lee's Canyon
cutoff just as the sun came
over the moun tains. About
10 minutes after ma king the
turn, I smelled some gasol ine.
I had bought two 5-gallon gas
containers beca use I knew 1
would have to run the car
while run ning the rig off the
car battery so as not to let it
co mple te ly d isc harge. I
figured that the extra 10 ga l
lons, plus having filled up in
Vegas, wou ld easily cover
idling the car for an hour or
so every other h ou r dur ing
the contest.

Whe n I smelled the gas,
my first tho ught was that the
top on one of the contai ners
was not as secure as it should
be. I pu lled over to the side
of the road, opened the
trunk, and fou nd that, sure
eno ugh, just a little gas had
spilled. Not even enough to
da mage any of the cam ping
gear. I rcpac ked the gas co n
tatners to ma ke sure that a
further leak wo uld do
minima l dam age and started
to get bac k inta the car. As I
was slipping beh ind the
wheel, I hea rd a loud sound,
not at all unlike a balloo n
po pping. T hat sou nd was
imm ed iatel y followed by a
stro ng, consistent hiss. Steam
sta rted pouring out fro m
under the hood. Margo t an d I
quickly jumped out o f the car
and opened the hood, only to
see the steam whistl ing out a
dime-sized hole in the
rad iator hose.

To say tha t we were in the
middle of nowhere wou ld be
entirely accurate. We loo ked
at each other forlornly. "Oh,
no ! We' re in the middle of
nowhere. What are we going
to do?" moaned Margot. I
was pretty upset myself, to
tell you the truth. We hadn 't
seen a car since we made the
turn o n the cutoff, some 10
miles back. Then that light
bul b went off again.

" Here I come to save the

day," I sang in Mighty- Mouse
fash ion. " I'm an amateur
radio operator, Margot. I' ll
just fire up the rig and call for
help. No problem!"

" My hero," crooned Mar
got as she held her han ds to
her fluttering heart.

I pu lled the card table out
of the trunk and started
setting up my station by the
side of the road in the middle
of the deser t. Fifteen minutes
later I was ready. I plugged
the coaxial connector into
the back of the rig, stuck the
battery clips o n the car bat
tery, and flipped the big
switch. T he rig was getting
power, but all I heard was the
receiver 's hiss. It was like I
had no antenna. I started to
unscrew the coaxial con
nec tor. Just as I got the shield
off, al l of a sudden the rig
came to life. I felt about two
inches tall. In my has te in
preparing the connector, 1
had don e a poor solderi ng
job. In being rolled up, the
foot-long coax ial connector
between the rig and the Jo y
match had shorted. I wasn't
going to be able to save the
day. Beyond that , even
when hel p came, how was I
ever going to get on the air? I
didn' t have a soldering iron in
the tool chest, let alone ac to
use it. I was more concerned
with that problem tha n wi th
"bei ng rescued" fro m the
middle of nowhere.

After rea lizing that ama
teur radio was not going to
help, I took a closer look at
the hole in the radiator hose.
Fortunately, it was on ly
about 3 inches fro m the end
of the hose. I pulled o ut a
knife and cut the hose off
just to the side of the hole.
With a little bit of stretching,
the remaining hose was just
lo ng enough. Now th e on ly
problem was that there was
no water in the radiator.
Abo ut that t ime, the first car
that we had see n in an hour
rolled by. It was a fellow in a
pickup truck heading to work
on a construct ion project in
Lee's Canyon. He had some
water in the t ruc k. He also
told me that there was a
youth camp with an adequate
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workbench up the road. He
though t th ey had a soldering
iron there. That was good
news, indeed.

Just before the youth
camp was a ranger station
where I fi lled up the radiator
and rechecked the success of
my hose operation. Then we
wen t looking for the youth
camp. The fellow in charge of
the youth camp was friendly
and immediately agreed to
allow me to use the workshop
so I could fix the shorted
cable. Five minutes later, that
was done. Our attention then
turned to findi ng the best
locat io n. At the youth camp
we found out that Lee's
Canyon is a ski area and that
the ski lift operated during
the day. That made me very
happy. I imagined myself
operating from the top of the
moun tain by stealing power
from the ski lift. The XY L
was less opt imistic . " I'm not
going to camp u p there if
they ,don't have bathrooms,"
she flat ly stated.

By this ti me, it was about
9:00 in the morning. The ski
lift was supposed to start
operat ing at 10:00. We de
cided we would drive to the
base of the ski lift and as k the
operator, when he arrived, if
there were bathroom facili ti es
a t the top of the lift. On the
way up to the ski lift , the car
overheated again. I opened
the hood an d found that I
had fo rgotten to pu t the
radiator cap back o n, so it
was back down to the ranger
stat ion for more water, and
then bac k up to the ski lift.

Margot wasn 't exactly di s
appointed when the ski lift
operator told us there were
no bathrooms at the top. She
rea ll y d idn' t want to spe nd
the night at the top of the
mou ntain.

We headed into the camp
gro und and found a good
locat ion. As soon as the tent
was erected, I was up in the
trees. No sooner was I up in
the trees than I was the cen
ter of attention of a dozen
very young, very wondering
eyes. I somehow got the feel
ing they were waiting for me
to fall. Margot's constant
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exhortations of " be careful"
kindled the littl e gro up's
exci tement. It had been ma ny
yea rs since I had climbed
trees to put up antennas. Al
t hough somewhat scraped
and cu t u p, I got the Joyst ick
hung over one o f the top
limbs of a pretty good-sized
tree. I fi nally got the station
set up and then it was t ime to
make a qui ck test QSO, and
catch some sleep.

With many little kids
crowded into the tent , I be
gan to tune up. It was
immediately obvious that I
had problems. Th is time it
appeared to be a short in the
cable between the keyer and
the rig. In coiling the cable
for the trip, it, too, had
shorted. So now it was back
to the youth camp and
another repair job. By the
time I finished, it was the
middle of the afternoon and I
began to realize that there
wasn 't going to be much of a
chance for a na p. I decided
I'd just get in a quick Q SO to
chec k the installation , and
the n try to relax a litt le bit.

Tu ning up was no t exact ly
a breeze. I had only tuned the
rig up o nce before. Now I was
tuning up using th e de supply
for the f irst time and with a
different antenna. Needless to
say, now, many months later,
I can virtua lly tun e up the rig
blindfo lded. Th at was not the
case with the then new rig.
Tun ing that th ing up under
those co ndi t ions (with six
little kids hanging all over me
and asking all kinds of qu es
t ions) sta rted to get my
dander up. The 349 signa l
report I got fro m Iowa d idn 't
cheer me up at all. In fact, I
was getting pretty depressed.
After that report, I f inally
realized that I was, in fact, in
the canyon portion of Lee's
Canyon. Walls a thousand
feet high surrounded me on
three sides. I may have been
at 8300 fee t, but the summit
of the ski area was 9300.

By this time, it was getting
to be 4:00 in the afternoon.
The co ntest was scheduled to
start a t 5:00 local time. I
hadn't had a chance to sleep
and I hadn't eaten since

Vegas. So I started a charcoal
f ire whil e th e XYL seasoned
the steak. I had a chance to
relax for the first t ime d uring
the day.

Just as the smel l of the
barbequ ing 2-inch thick sir
loin steak began to rem ind
me ho w long it had been
since I had eaten, the skies
opened and it began to rain.
No, it was doing mo re than
raining, it was pouri ng.
teeming. etc. The charcoal
fire went out within 5 min
utes.

The contest began. The
tent started leaking. An hour
went by and I had managed
only six contacts. On the
drive up, I was sure I would
get 1776 QS~ operating in
Nevada. I was tired, hungry,
and totally disgusted. The
XYL pulled a bottle of wine
out of the ice chest and the
contest was over. We dec ided
we'd leave the first thi ng in
the morning a nd spent the
evening com miserat ing over
my bad luck.

It stopped raining some
time duri ng the night and we
quickly bro ke camp at d awn .
I was out of th e contest. The
wee kend was tota lly ru ined.
Little did I know that
Mu rphy was no t fi nished with
me yet.

Aft er two minutes o n the
road, the tempe rature light lit
up bri ght ted. It was like tha t
for the entire next ho ur back
to Vegas. The XYL was vir
tually panic-stricken. Even
the " Beady Eye" breathed a
sigh of relie f when we pulled
into a gas station in Vegas. It
just so happe ned tha t the gas
stat ion was across the street
fro m the Ho liday Casino , o ne
of the " more casua l" places
o n the Strip.

The mechanic told us that
the overheating o n the way
back had been caused by a
problem with the fan. He said
it would take a little over an
hour to fix. Margot had had
enough blackjack at breakfast
the previous morning, but I
hadn't. I sat down at a table
and, after a few hands, settled
into one of the greatest
streaks that I've ever had in
Vegas. As I said, I'm no big

gambler. My betti ng strategy
at blackjack is to leav e up
half of my wi nnings until I
lose, then t go back to my
base bet of $2.00. Yo u figure
you have to lose your biggest
bet.

As I said, th ings went
q uite well at the tab les. I
pulled 8s to my 13s and tens
when I spli t aces. I guess I
had about $200 on the li ne
when I f inally lost. In any
event, I figured I had won
about $300 which certainly
would cover the cost of the
t rip, includ ing the car repairs.

I really don't know much
about radio, but wha t I know
about rad io is considerably
more than I know about cars.
I won't begin to describe
what the mec hanic told me
was wrong because I really
didn't understand then and
don't remember now. The
bottom line was that the bill
came to $175. Easy come,
easy go.

At least we were back o n
the road. That was short 
lived . We pu ll ed into a gas
stat io n in Barstow, the rnid
way poi nt between Vegas and
Lo s An ge les , for gas .
When th e attend ant opened
the rad iator to check the
water, he fou nd th ere was
nothi ng there. Evide ntly, the
problem with the fan had not
c ause d t he over heati ng.
Rather, it was a hol e in the
water pump. It looked for a
while li ke we wou ld be stuc k
in Barsto w for the day, bu t
somehow the mechan ic there
came up with a tempo rary
solut io n. At least it was good
enough to get the " Beady
Eye" ho bbling home.

Well, that was Murphy's
Masterp iece. He struc k often
that wee kend, and in every
vulnerable spot. No, you say.
You did wi n some money in
Vegas. Yes, I say. But the
total of my automobile repair
bills from Vegas, Barstow,
and back home just co in
cidentally equalled th e ent ire
amou nt that I had won.
Coincidence? No, just Mur
phy's way of letti ng me know
that my winning at blackjack
was not a victory over
Mu rphy. •
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How About
Some Ham Shack

Safetvt

- don 't be a statistic
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I am a professional fire
fighter. I have seen the

death and destruction that
a fire can bring. I've seen
dead bodies and the charred
ruins of homes.

In your wildest imagina
tion, can you conceive of a
man breaking into your
home and taking every
single possess ion that you
own? Probably not. But a
fi re can. Can you imagine a
person coming into vour
home and murdering every
member of your family. in
cluding the family pets?
Again . probably not . But a
fire can. It happens all the
time.

My purpose in writing
this a rt icle is to poi nt out
some dangerous practices
and recommend some
things that you can do to
protect yourself. your
family , and your ham
shack .

I have been a ham for
over twenty yea rs, and in
that time, I have done
some crazy things . Things
that 1 shouldn't have or
wouldn't have done if I had
just stopped to think. We
all do dumb things some
times . Sometimes in our
anxiety to finish a line ar or
str ing up an anten na, we
don't stop to consider the
dangers that are lurking
there . It's such a bother to
have to turn off the power
while you reach into the
high-vo ltage compartment
to get that sc rewdriver that
you d ropped there . It' s so
easy to just throw that
dipole antenna up and over
the top of your power lines
coming into your home.
Sometimes these things are
so very easy to do; we just
don't think about the possi
b le consequences.

f ire - Who, Me l
On the average, there

are $11 billion in wasted
resources, 300,000 people
injured , and 12,000 lives
lost each year to fire. ' A
large par t of t his is caused
by carelessness, especia lly
the smoker' s carelessness.



But that' s a lright, because
it will never ha ppen to
you -right? We al l see pic
tures in the paper of bad
fire s a nd we read t he
stories about them, but it 's
all so im perso na l and fa r
away. Right?

I can well imagine that
the 12,0CJ0 people who died
last year felt exactly t he
same way. It would never
happen to them. The same
goes for the 12,OCJO who
will perish thi s yea r. And
the yea r after . It can hap
pen to you .

As I sa id, the smoker's
ca re lessness is a big ca use
of fires. So is defective
heating and electri ca l
devices . Firefighters co n
sta nt ly find pennies in fus e
boxes and 30 Ampere fuses
where 15 Ampere fuses
belong. We find trash and
flammable liquids sto red
near furnaces, overloaded
electri cal c irc u its , ga s
water heaters improperly
vented , and c lo t h i n g
placed agains t baseboard
or wall heaters. All these
can and do sta rt fi res.

Hm m m m ... ho w does
that power cord on your
ten-ye ar-ol d VTVM loo k?
Frayed cords can easi ly
start f ires. They sta rt the
kind of fires that sit and
smolder in a rug o r a long
the back of furnitu re . As
they smo lde r t hey produce
ca rbon mo noxide and
other toxic gases . These
gases are the rea l killers in
fires . Most people d ie in
fires from t hese poison
gases, without e ve r see ing
the flames. They are dead
long before the flames ever
get to them, totally un
aware of thei r presence.
Well, if this is the case,
what is there to do?

Fire Protection
Cheer up! There is o ne

definite and positive thing
you can do for you r home
or ham shack to protect
you from the danger o f
these poison ga ses, smo ke,
and fire in general. Pu r
chase a smoke detector.

A smoke detector is t he
c he a p e s t a nd bes t in
surance against fire that
you can buy. It's a silent
sentinel , o n du ty 24 ho urs a
day, guard ing you and your
fam ily from the ravage s of
fi re . Detectors a re now
availab le almost every
where. They can be ob
tained wired for 110-volt
house power, a s is usually
used in new home con
s t ruc t io n , or ba t terv
operated for existing
building s . There are
severa l different types and
ove r 50 different brands,
but you can' t go wrong as
long as you get one that is
ca pa ble of detecting gases
and smo ke.

Ju st what does thi s
device do? It gives a loud
warning the first ins ta nt it
detects a s ign of ionized
particles, by-products of
combustion, or hea t and
smo ke . It gives you an ear
Iy wa rning that you have a
fire. It gives you time to get
out of you r ho m e . It 's
wort h every penny it costs
and I perso na lly know
seve ra l fa mi lies who owe
t hei r live s to a smoke
detector.

The va lue of the device
is obvious . The cos t is
min imal. 1 wou ld urge you
to get o ne a nd install it o n
the ce iling or high o n t he
wa ll of t he hal lway that
lead s to your bedroom. O r
just outs ide the bedroom
itself . With this type of pro
tect ion , you can rest
assured that if a fire shou ld
break out in your home,
you will have the earliest
wa rning that is possib le.

What To Do in a Burning
Building

There are three general
rules to follow if you find
yourself in a burn ing
build ing . The fi rst is get
out! If you see, smell , or
hear a n y hint of fire ,
evacuate your fam ily im
mediately, but don't at
tempt a rescue through a
wall of flames or thick
smoke . Ca ll the fire depa rt
ment as soo n as possible.

Don' t attempt to ex ti n
guish a fire un less it is con
fined to a sm all a rea and
you r extingu ishing equip
ment is equal to the task .

Secondly, befo re o pen
ing a d o or when yo u
suspec t fire in a not her part
of a bu ilding, fee l the in
side of the door with the
palm of your hand. If it's
hot, don 't open it. Sum mo n
aid , if possible, and go to a
window and await rescue.
If smo ke is pouring into the
room under the door, st uff
bedding or clothing into
the crack.

lastl y, if you must go
through smo ke, keep low.
G ases , smoke, and air
heated by the fire rise, and
the safe st area is at the
floor . Co ver your mouth
and nose wit h a damp cloth
if poss ible. Don't assume
that clean air in a fire sit ua
tion is safe to breathe. It
c o u ld c o n t a in c a r b o n
monox ide, whic h, before it
kills you, a ffec ts your judg
me nt, h a m peri ng you r
escape.

Also, if you r c lot hing
sho u ld igni te , ro ll o ve r and
over o n the gro u nd o r
floor . Runn ing will just fan
t he fl am e s . Te a ch th is
proper proced ure to your
farrulv. '

The Awesome Power of the
Lowly Electron

One of t he first th ings
t hat t he milita ry t e a ch
thei r electroni c repa irmen
is to remove all rings and
wristwatc hes w he n they
work o n equipment. Boy, is
that ever a good idea. It
o nly takes o ne time to ex
perience the th rill of hev
ing your hand become a
better path to ground than
the o nes designed into the
radio before you begin to
appre ci at e s uc h pr o 
ced u res. And that can be
lethal. Every now and then
I hear o f a ham or a CBer
who has e lec trocuted him
self wh ile working o n
equipment; it's very, very
sad. And needless. Please
don't let that happen to
you .

I'll never fo rget the ti me
we were ca lled out o n a
rainy ' co ld 'w inte r nigh t
because a 110,OOO-volt
feede r line to o ur ci ty had
broken . As we approac hed
the scene, the ent ire a rea
was lit with a weird and
eerie light . The feeder had
broken in the midd le, and
t he hot end was dancing a
deadly d anc e of sheer
power. Pin k and white
sparks were th rown eve ry
where as t he wire writhed
like a snake in its death
throes. The main circ uit
breakers had failed to open
and for twenty minutes we
watched the unearthly
sce ne unti l the power co m
pany finally arrived to cut
the power. The next day I
returned to the area and
found ho les, two and three
feet in d iameter and equal
ly deep, bu rnt into t he
ground . The power that
e lectrici ty ha s is awesome.

Th is power was bro ug ht
home to me in a very per
sona l way t he day I me lted
my 75 meter d ipol e on the
po we r lin es feed ing my
home . I was awa re of t he
d anger of the lines, bu t I
had ta ken precautions and
had e nginee red my dipol e
so that I could raise it,
ca refu lly, ove r the to p of
the power fe edli ne . (In
retrospec t, I can say don' t
ever do thisl) All was going
we ll un t il a support rope
slipped ou t of my fingers
and the whole thing came
down o n top of the power
lines. There was a lo ud
pop, a torrent of spa rks,
and sudde nly the wire had
been melted in two. A
close examination of the
number twelve copper
weld showed that the ends
of the wi re had truly
melted . The ends were
beaded into little balls.
Co ppe r melts at a round
2,OCJOo F.

The majority of house
drops in the co untry are
three-wire d rops. If you
look a t t hem closely, you
will see that they consist of
two insulated wires (the
hot o nes) and a m ulti strand
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cable (g round ). However,
that grou nd is not a n ea rth
grou nd! Ind uct ion ca n
gene rate much current in
tha t ba re cable. Wheneve r
you are do ing a nten na
work, please pay attention
to your power li nes and be
awa re of the potentia l that
is there. Don't ever con
nect an antenna to a power
pole, and don't run anten
nas ove r the top of power
lines. Watch out for tower
guys, too . Don 't leave an
antenna connected to
equipment while you are
working on it.

While we are on the sub
ject of antennas. let me tell
you about another dan
gerous thing I did once. I
had always wanted a good
ox antenna to get into
South Ame rica on 40
mete rs (I sti ll do). One day I
designed a th ree-element
inverted vee wi re beam
which was to be st rung
over the apex of the roof .
(This was before I ever
became a fi refighter, bu t
st ill is no excuse.I I con
str uc ted it and placed it in
serv ice. Not o nly did the
copper wires lay a long the
roof , bu t t he e nds extended
down to the ground whe re
a ny c hil d, dog, etc.. cou ld
acciden ta lly co me into
contact with them. This
was a n ex tremely da n
gerous and foolish th ing to
do . No amou nt of OX is
wo rth that kind of risk. I
came to my senses and
removed it the next day. I
never calculated whe re t he
voltage and current peaks
were, but I know that if I
had n't set the ho use o n
fi re. I wou ld surely have
given someone a bad rf
burn. Even wires extending
through limbs of trees can
be a fire danger in dry
weather (besides sky
rocketing your swr).

Please take ca re with
open wire feeders. too. Use
lots of standoff insulators
and check the feedline
periodically to make sure it
hasn 't sagged against the
side of the house.
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In the ham shack, com
mon sense shou ld prevail.
It always seems that the
qu ick littl e ti me-sav ing
things tha t you do are the
thi ngs that can ' le ad to
trouble . li ke the time I ad
justed the ne utrali z ing
capacitor of my SDO-Watt
rig without removi ng t he
case . I simply reached my
screwdriver through the
high-vo ltage' ho using to the
capacitor. I didn't want to
take the time to remove
the case. And I lea rned the
hard way. The screwdrive r
touched the side of the
high-voltage cage (even
though I was t rying to be
ca refu l) and B+ we nt to
ground. That lesson only
cost me a fuse . I was lucky!

The re are some th ings
that really he lp as fa r as
safety goes arou nd the
ham shack. Thre e-prong
pl ugs (w it h a c hassis
ground) are great. A rubber
mat o n the fl oor of your
work area he lps to insure
tha t you aren' t go ing to
end u p a giant path to
grou nd, from you r finge rs
to your toes. A master
powe r switch, o ne that will
kill a ll power in the ham
shack, and o ne th at a ll
members of the famil y are
awa re of , is a good thi ng to
ha ve . And a fir e ext in
guisher isn't a bad idea,
either. l e t' s q uickl y talk
about fire ext inguis he rs.

Fire Extinguishers For the
Home

Fire s are cl assifie d in
fo ur d ifferen t cate
gories-A, B, C, and O.
Class A fi res are fi res in or
di na ry co m b ust ibles;
wood , paper, a nd electrica l
wire insulation also fa lls in
to this category. Class B
fires a re in flammab le
liquids, gases, and grease.
Class C fi res are in ener
gized elect rical equip
ment. And Class 0 fi res a re
those that involve com
bustible meta ls-magne
sium. sodium, potassium,
and zirconium.

Fire extinguishers are

rated with a num ber and a
letter designation which
indicates which types of
fi res they are effect ive fo r.
The letter indicates which
type o r class of fire, a nd
the num ber ind icates the
rel ative effec tiveness.' If
you are shopp ing fo r an ex
tinguis he r, a 2% -lb. dry
che mica l with a tn-ctass
rat ing (A, B, and C) is a
good choice for a ha m
shack , you r kit che n, o r
you r car .

A tri-c1ass extinguisher
such as this would be effec
tive in putting o ut fires in
all three of its classes.

One thi ng to be awa re of
is tha t even though a Class
C fi re is e lectrical in na t ure,
it is essentially a Class A
f ire invo lvin g e nergized
elect rical wiring; o nce the
power is t urn ed off, you
have a Class A fire ent ire ly.
Please don' t ever put water
on an e lect rica l fire whil e
the re is stil l power hoo ked
up, lest you go to meet the
Creato r fa r in adva nce o f
His havin g pl anned fo r
your a rrival.

The Shocking Power of
Lightning

Having been born in the
midwest, I can well ap
preci ate the thunder and
ligh t n ing s to rms that
abou nd in th at region. We
o nly get maybe o ne good
li gh tning storm a yea r o ut
here o n the west coast. But
tha t doesn ' t me an yo u
should n' t be prepared for it
whe n it comes.

Two yea rs ago, a brand
new hou se was a lmos t
destroyed during a light
ning storm in our area.
ligh tning st ruck the power
li nes coming in to the home
and every e lectric power
consuming dev ice ins ide
was destroyed-a11 appli
ances , radios , c1ocks
everything was damaged.
The house wiring was com
plete ly gone and a portion
of the house itself had to
be re bu ilt . lightn ing is
nothing to foo l with .

You should be able to
discon nect and ground all

antennas qu ickly . And by
grounding I don 't mean
some dinky little wire . You
shou ld ha ve the b iggest
ground strap that yo u can
find. And it shou ld run, in
the sho rtes t length possi
ble, to the best cold water
o r ground connec tion that
you can manage. Whe n
that sto rm comes, q uick ly
turn everyth ing off, d iscon
nect and ground all anten
nas, pull all the plugs, and
joi n the family (they will
p rob a b ly want you
around).

In Summary
I have confessed to you

some ve ry stupid things
that I have done . l augh at
t he m, as I do myse lf (with a
shudde r), but ple ase re
member them. Remembe r
also the rules for getting
o ut of a burning building:

• Don't go through
thi ck fl am e s o r
smoke.
• Feel all doors, and
if ho t , don 't o pen
them .
.If yo u must go
through smoke, keep
low .
Remember, too , th at a

smoke detector is the best
insurance for the lives of
you and yo ur family th at
yo u can buy. They are sav
ing lives and property a ll
over the nation.

With the use of commo n
se nse, a high esteem for the
destructive power of elec
tri city in a ll forms, a nd a
wary eye o n house keeping
and e lec tro n ic service
practices, you will, I trust,
live a lcng and fu ll life . I
hope never to have to see
you in a prof e ss ion a l
capacity. Good luck and
safe hamm ing! •
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Head 'Em Off
at the (H igh) Pass

- improved filter design

Fig. 1. Handbook high-pass fi lter schematic.

Fig. 2. Ha ndboo k high-pass fil ter schematic with non
idea l ground connection.

pie fil te r was good , a more
complicated filte r should
be better. I added more
sections to the filter, but
the interference remained
the same . I tried various
formulas for ca lc ula t ing
the coil a nd c a pa c ito r
values and built severa l
mo re filte rs . They all
wo rked the same. I then
spent a lot of time look ing
elsewhere for the cause of
the TV!. Fina lly, I removed
the filte rs from the TV and
took them into Hewlett
Packard , where I work, and
measu red the filter charac
teristics. I found the cause
for the diffi culty and de
signed an improved filter .

The key to this problem
is that there are two modes
in which signals ca n t ravel
down t he feedl ine of a TV
set. O ne of t he se is the

high-pass filt e r to the TV,
bu t t hings d id not work out
that way.

First. I went to t he loca l
radio parts store to buy a
filter . The increased activi
ty of CB had increased the
demand fo r filte rs beyond
the dea ler's ability to keep
t hem in stock a nd they
we re not avai la b le . The
next shipment was not ex
pected for t hree weeks. I
d idn' t wa nt to wa it tha t
long.

When I got ho me, I
opened my copy of The
Radio Amateur 's Hand
book to the section of high
pass filters . I whipped-up a
fil ter following t he circuit I
found. and put it o n the TV.
The interference was sub
stant ially reduced, bu t not
e li minated .

r reasoned that if a si m-

Aw hile ago, 1 had some
T VI ( t e l e v i s io n in

te rference) d ue to f ront
end overload on the TV se t.
It should have been a sirn
pie matter to connect a

.J
r:

,::.. " " "- -
.J v;

.~"'- .J ..ecc

l

"

Paul Zander WB6GNM
86 Pine Lane
Los A ltos CA 94022
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A B

Fig. 4. Impro ved high-pass fil ter. L3 and L6 consist of 12
turns of number 24 close-spaced on a JA :inch diameter
plastic rod.

"".

of L3, a nd finally o ut o f the
filter. Thi s is demonst rated
by the three un bal a nced
mode attenuation cu rves
in Fig . 3. In Fig. 3(a), the
filter has a so lid ground
co nnect io n and low fre
quency signa ls a re at
tenuated up to 70 dB. In
Fig. 3(b), the grou nd le ad is
only 1 inch long, and the
fi lter prov ides only 30 dB at
tenuated up to 70 dB. In Fig.
3(c). there is no ground
co nnec t io n to the filter .
and the filter is totally
use less fo r unbalanced sig-

.".• • •

" " "". ,,,' IB,'
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than Fig. 1. The ce nte r- t aps
of the coils, l1 , 12, and L3,
a re connec ted toget he r a t
the filt er . This connect ion
be twee n the coils is then
co nnected to t he TV chas
sis ground th ro ugh the in
ductance o f t he wire
grou nd lead . If thi s gro und
lead is o f any le ngth, its in
ductance will be impo rtant
when co mpared with the
co ils in the filter. If the
ground lead inductance is
too high, signals will flow
through Lt to its ce nter
tap, then to the ce nter-ta p

down one side of the
feedJine is matched by an
equ al c u rre nt traveling
down the other side. The in
ductors between the two
sides of the feedline have
no filtering action because
the same signa l is a lready
on both sides of the line .
The fi ltering action is now
depende nt on th e grou nd
ed center-taps of the induc
tors to sho rt o ut low fre
q uency sig na ls. The reason
that the un bal anced sig
nal s a re o f importance is
t hat s igna ls f rom the
amateur transmitter tend
to be p icked up by the TV
feedline in the unba la nced
mode.

Now, how ca n a filter be
connec ted to the TV set?
Recent-model TV sets are
much more compact than
their predecessors. There is
little o r no extra room to
put a filter inside. Fu rther
more. t he tune r input ter
mi nal s a re usually t he
ante nna termina ls on the
back of these se ts . The o nly
practi ca l thing to do is to
put the filter outside .

A ground connect ion to
this fil te r might be made by
attaching a wi re from the
filte r to a mounting screw
on the back of the TV. In
this situat io n, the schemat
ic in Fig. 2 is more accurate

Fig. 3. Unbalanced-mode response of f ilter in Fig. 1. C
Measured with Hewlett-Peckerd 8553 Spectrum Analyzer
and 8443 Tracking Genera tor. (a) Good ground; l-inch
ground lead. (b)4-inch ground lead. (el No ground. Vertical
axis: 10 dB/division. Horizontal axis: frequenc y (0-100
MHz].

balanced mode. and the
othe r is the unbalanced
mode. Each mode reacts
differentl y with the high
pass filter .

In the balanced mode.
the curre nts o n each side
of the feedline are of eq ual
magnitude and oppo site
phase . At any instant in
time. a cu rrent t rave ling
d o wn one side of the
feedJ ine is matched by a
current traveling up the
other side of the feed line.
The filter in Fig. 1 cons ists
of capac itors in series wit h
each side of the feedline
(which impede low fre
quency signals), and induc
tors between the two sides
(which tend to sho rt out
low frequ ency signa ls). At
the TV frequenc ies, the
ca pacitors have low reac
tance, and the inductors
have high reactance. The
TV signa ls c a n pa s s
through the filte r with litt le
or no loss. If the signals a re
tru ly balanced, and the
fi lter constructio n is per
fect ly symme t ric a l, the
grou nded cente r taps of
the coi ls will have no ef
fect.

O n the other ha nd, in the
unbalanced mode, the cur
rents on each side of the
feedline are in phase, so
that a cu rrent t rave ling
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Fig. 5. Unbeteaced-mcde response of filter in Fig. 4. Same
test setup as Fig. 3. (a) Good ground. (b) l-in ch ground
lead. (el No ground.
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order: Some TV sets have
one side of the power li ne
connected d irect ly to the
chassis . If your set falls in
this category. connect a
.001 uF capacitor of suit
able voltage rating be
tween the chassis and the
filter ground lead . Be
careful that nothing con
nec ted directly to the
chassis is exposed to the
touch.

After I had gone through
all of this. a TV man ufac
ture r sent a Drake TV·300
HP-F filter for o ne of my
ne igh bor s. Nat ura lly, I had
to see how it was buil t and
how it worked. The sche
matic is shown in Fig . 6.
The resisto rs shown ap
pa rently serve to prevent a
static cha rge from building
up on the TV antenna. and
are not important to the
normal operation of the
filter . It is interesting to
observe that their coils
need to be intentionally
deformed in the process of
tuning the filter at the fac
tory . When the case is
di rect ly grounded. the
Drake filter gives 30 to 40
dB attenuation from 50 to
52 MHz, a nd up to 70 dB on
the lowe r bands. like the
filte r in Fig. 1 , it is ext reme
ly sensitive to t he length of
the ground lead , and is
useless against unbalanced
mode signals when it's not
grounded. Ironica lly, the in
structions supplied with the
Drake filter discouraged
grounding the filter to the
TV chassis!

I hope my experience
will help you cure your TVI
problems. I would like to
thank my wife for her time
and effort in helping solve
mine .•

"'" .
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and l5-C4 are tuned to 15
meters and L7-(S and l 8-C6
are tuned to 20 meters.
Signals t hat might be
able to sneak from the
center-tap of l3 to the
center-tap of l6 will still
have to go through the high
impedance of the resonant
traps at the input or output
of the filter. The proof of
this is shown in Fig. 5. With
a good ground connection.
this new fi lte r perfo rms
somew hat bette r than the
des ign in Fig. 1. Wit h a
'l -I nch ground lead. t he
response is a lmost iden
tic al to the respo nse wit h a
good grou nd, Fig. 5(a). If
the ground lead is lengt h
ened to 4 inc hes, Fig. Slbl,
the fi lter is st ill useful
against 2(}- and j Ometer
transmissions . As previous
ly discussed . keep in mind
that most of the desired TV
signals are in the balanced
mode and are not affected
by the filter ground lead.
Therefore. the 60-MHz
notch in Fig. 5(b) will not
adversely affect TV recep
tion .

Although I used a corn
puter to optimize the co m
ponent values of my filter ,
t he final des ign is qu ite
tole rant to va riations in
pa rts va lues and locat io n. I
used commercia lly wou nd
coi ls except fo r l3 and l6.
The othe r coils could also
be hand wou nd on any
reasonable size coil form
in your junk box . It 's
desirable to use a grid-dip
meter to make sure that
the traps are resonant
somewhere near the right
band. l3 and l6 should
resonate with 18 pF near 50
MHz .

A word of caution is In

Fig. 6. Drake TV-300-HP-F high-pass filter.

Since getting a better
ground connection in the
real world is not always
easy, I have designed a
filter that is less sensitive
to the filter ground connec
tion . My filter is shown in
Fig. 4. Here.Lt-C'l and L2-(2
form trap circuits tuned to
10 meters . Similarly l4-C3

c

B

nals . With a less than
perfect ground, it makes
litt le difference how many
sections are in the filter;
the signal can still sneak
from the center-tap of the
input coil to the center-tap
of the output coil and
bypass everything in the
middle.

A



SYSTEM 3000A: 144-147.995 MHz FM transce iver that featu res: • Twenty
front-panel-programmable memory ~hanne l s • Memory scanner • Band
scanner • Any transmitter offset • Memory channel monitoring • Two
priority channels . Extraord inary 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
(6171 395·8280 ~ '"

VISA

FMS-25: Uses the same fantastic receiver and transmitter as System 3000A.
Features: • Ten front -panel-programmable memory channels • Built-in
band scanner . Full coverage in 5 kHz steps . Electron ic push-button tun
ing • An y transmitter offset . Wired for commerc ially ava ilable Touchtone
mi crophones . American made . Full two-year warranty . Only $439.

Prices FO B Medford MA.
MA resldenu add 5% sales
tall.

Minimum $3.00 for
shipping & handl ing
on ALL ORDER S.

Y'" Reedit' ServIce-see page 323 59



555 Basics And More!

- get to know this versatile lC

David K«/~r WB4C£O
52lU Femdate A venue
Mobile AL J66/8

There have been many
articles recently in 73

Magazine and other ham
radio magazines, as well as
other electronics-related
literature, about integrated
circuits . It seems to me
that one of the cheapest
and most useful Ks has not
received nearly enough
coverage. This device is
suited for many applica
tions as a general purpose
timer. A few of these will
be covered in this article.

The device to which I am

Monostable O perat ion
There are basically two

ways to use the IC as a
timer: either monostable or
astable. First, we will look
at its use as a monostable.

Pin 4 is the reset p in . This
pin should be tied to Vcc if
it is not used , which it often
isn't. Its main purpose is to
reset the IC to its static
state befo re the timi ng
period is over.

Pin 5 is the control
voltage. It can be used to
alter the output. For our
general timing purposes ,
however, it is a good idea
to simply tie this pin to
ground through a .01 uF
capacitor. If you fail to do
this, the time r may not
function properly .

Pins 6 and 7 determine
the length of the timing
period when tied to exter
nal resistors and a
capacitor. More will be ex
plained about the specific
uses of these pins in the
sections fo llowing.

high of 16 V de. It works
fine on 5 volts , even
though this is close to the
lower rating. It also works
with no prob lems on a 6-,
9-, or 11-volt battery. And
you can switch from o ne to
the other as you wish
because the timing period
is independent of the sup
ply voltage.

Pin 2 is the trigger pin . As
the name implies , this pin
is used to set (or trigger) the
Ie. Anything below YJ of
the Vee qu ali fie s as a low
and is read by the chip as a
trigger pulse. When using
the IC, it is a good idea to
tie this pin to Vcc through a
resistor of about 1500
Ohms. The IC can be trig
gered by anything from
your finger to st ray rf if th is
pin is left fl oating.

Pin 3 is th e output. The
na me speaks for itse lf. It is
normally low and goes high
d uring the timing period .
The output can be used to
drive other ICs or a low
current relay .

The Basics
The 555 t imer is an eight

pin Dl P package Ie (see
Fig. 1), Pin 1 is always con
nected to ground and pin 8
goes to the Vee. The 555
will accept any voltage
from a low of 4.5 V dc to a

referring is. of course, the
555 timer Ie (it does have a
big brother-the 556 d ual
timer, which is nothing
more than two 5555 in one
package). The 555 usua lly
sells for about 50¢ whi le
the 556 se lls for prices
ranging from about 89¢ to
over two dollars , Natural
ly, it is cheaper if you order
them from some of the dis
count mail-order houses ,
ra ther than buy them at a
loca l supply ho use .

In this artic le, we will
take a look at some of the
practical uses for the 555,
plus the basics on how it
works and how to apply
this to some of your future
construction projects .
First, let's see how it works .

TMRESMO!..Q

CO"UOI.
VOL nG~

• '"

timer pin con-

OUTPUT

RES ET

G~Ou~O

TRIGGER

Fig. 1. 555
fjguration .
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Fig. 2. Monostable opera
tion.

Fig. 3. Astable operation.

6'

Audio Oscillator
Anothe r exce llent use

for the 555 is as an aud io
osc illator. Althoug h t he
7400 TTL IC does this just
as well for less than half
the price (usually). it may
be desirable to use the 555
instead in some cases . Re
me mber, t he 555 does not
req u i re f ive vo lts to
operate as the 7400 does .
Also. it is half t he size .

Basica lly , the audi o
oscillator (Fig. 4) is nothing
but operation in an

output- high and -low times
a re in seconds. R is in
megohms, and C is in
microfa rads.

As the formula points
out, t he ca paci to r must
charge through bot h
resistors while it o nly has
to discharge through R2 .
For example, let's use t he
fo llowi ng va lues: R1 = 10
mego hms , R2 - 4
megohms, and C = 2
mi crofa rads .

The o utput-high time
wou ld be: 0 .693 (10 + 4) 2
= 19.4 seconds, while the
o ut put-low ti me wou ld be :
0.693 (4) 2 = 5.5 seconds.
Again, t he timing period is
independent of supply
voltage.
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u seful for su p p ly ing a
series of pul ses equally
spaced, or for turning o n
som e t h in g for a given
pe riod of time and then
tu rning it back off fo r a dif
ferent given period of time.
Here, once again. is a p in
by-pin detail (Fig. 3).

Pins 1. 5. and 8 are con
ne cted in the usual man
ner . Pin 2 is tied to pin six
(a u t o m a t ic retrigge ring)
a nd pin 4 (reset) is tied
d irect ly to Vee. The output
goes whereve r you want. In
thi s exa mp le, it is tied to a
lamp. Here is how the cir
c uit works:

We sta rt o ff with Vee
disconnected . As soon as
we pu t power to t he chip,
the inte rna l tr a nsi s tor
grounds the ca pac ito r as
before in t he monostable.
But the trigger p in (p in 2) is
ti ed to the top o f the
capacito r. So, a s soo n as
the discharge pin (pin 7)
goes low, the trigger senses
it th ro ugh R2 a nd sets t he
fl ip-flop . This re moves the
low from the capaci tor and
it begins to cha rge through
both R1 and R2 . It con
tinues to charge unti l the
voltage o n t he capacitor
reac hes % Vee. Then the
flip-flop is rese t and t he
vo ltage on pin 7 goes low.
However, t he capacitor is
not immediate ly dis 
c ha rged since there is a
resistor between it and p in
7. The voltage slowly goes
lowe r unt il it reac hes 'h
Vee . As you remember, t his
is low e noug h to t rigger the
IC via pin 2, wh ich also ties
to t he top of t he capacitor.
The IC is set again and the
capacito r begins to charge.
So, as you can see, the
vo ltage on the capac itor
goes back a nd fo rth be
tween a high of % Vee and
a low of % Vee (after the
initial c ha rge from zero).

As you m ight expect,
there is a formula for com
puting the length of the
tim ing cycles in astab le
mode, too . Here it is: Out
pu t high = 0 .693 x (R1 +
R2) x C. Output low =
0.693 x (R2) x C. Aga in, the

d epend ent of the su pply
vo ltage . Th is is due to the
fac t that the per iod is
determined by how long it
t ake s t he c a pac it o r to
ch a rge to '/3 Vee . The
highe r the vo ltage , t he
faster th e c a p aci t o r
charges, but the further it
has to go to reach the ¥J
le ve l. Co nve rs e ly , t he
lower the vo lt a ge, the
slo wer it c ha rges, but it
doesn't t ake as long to
rea ch '/J Vee. Simp le, is n't
it?

The reset pin serves an
interesting purpo se. After
the IC has been triggered
and the ca pacitor is charg
ing. the flip-flop may be
reset ins tant ly to its st and
by sta te by applying a low
to pin 4 . This ca n be very
useful if you wa nt to stop
in the middle of a timing
period rather than wait fo r
the IC t o reset it self
(e speciall y if you are tim
ing hours and not mi llise c
o nd s).

Before yo u ca n use the
555 time r, you must know
how to d etermine the
length of the timing period .
The formula for the mono
stab le (Fig . 2) is as follows:

T = R1 x C1 x1 .1
whe re T is in second s, R is
in megohms. and C is in
microfarads.

For example, if you use a
1 megohm resistor and a 2
microfa rad capaci to r, the
timing period will be: 1 x 2
x 1 .1 - 2 .2 second s .
Remem ber. thi s fo rm ula is
on ly good for mo nostab le
operation .

Now we have seen how
the 555 operates in the
monostable mode. Perhaps
even more useful is the
astable mode , which will
be di sc ussed next.

Astable Operation
Refer ring to Fig. 3. we

see that there is another
com mo n way to make use
o f the 555. When wired as
shown. it is set to operate
in t he astable mode. This is
a free-running situat ion in
whic h t he IC automatica lly
ret riggers itself. Th is can be

Fig. 2 shows the proper
way to wire the IC when us
ing it as a monostable.
Again, we will take it p in by
pin .

As a lways, pin 1 goes to
ground and pin 8 goes to
Vee. Pin 5 goes to ground
through a .01 uF capac itor
(a ny appro ximate va lue
will do). Pins 2 and 4 are
he ld normally high by two
1.2k O hm re sistors. The
two norm all y-o pe n mo
mentary-contact push-but
tons provide a means fo r
gro und ing when desired .
An ind icator la mp is con
ne cted between ground
and pin 3. Pins 6 and 7 are
t ied together . They go to
ground through a ca paci
tor and t hrough a resistor
to vee. Now we are ready
to go !

The IC is in its standby
sta te. The o utput (pin 3) is
low. so t he lamp con
nected to it is off . Pins 2
and 4 have a high on them.
Pin 7 (and pin 6 , since the
two are co nnected ) is he ld
low by a transistor ins ide
the timer, thus keeping the
capacitor d ischarged.

Now push-button 1 is
depressed. grou ndi ng pin
2. As soon as the voltage on
pin 2 goes be low % Vee ,
the IC se ts a fli p-flop inside
it . This both removes the
ground from pin 7 and
d rives the ou tput high . The
t iming cycle has begun.

How long the cycle lasts ,
and thus how long the out
put stays high, is dete r
mined by the va lues o f C1
and R1. Now that the sho rt
to ground is removed fro m
pin 7. the capaci to r begins
c ha rging thro ugh R1 . It
co ntinue s unt il it reaches
% Vee on th e ch ip . When
thi s point is reached on t he
th reshold pin (pin 6), the
flip-flop rese ts and dr ives
t he outpu t low again . It
a lso grounds the capac itor
a nd we are right ba ck
where we sta rted again .
The IC is in the stand by
sta te and ready fo r another
tr igger pulse .

As I mentioned before,
the tim ing period is in-
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Conclusion
In conclusion, it seems

acc urate to say tha t the
555 is one of the best chips
availab le today for genera l
pu rpose timer applica
tions . Books have been
written on the various uses
of the 555, but this article
gives the basic ones that
you are most likely to use .
Ho pefu lly, the reader will
be ab le to use t he gu ide
line s in this a rticle to fo r
m ulate projects of his
own. •

3. The two timers in the
556 are. of course, in the
same chip. This makes the
electrical qualities almost
exactly the same. Natural
ly. each 555 is a litt le dif
ferent. The 556 so lves the
problem.

So , considering the
preceding factors , make
your own decision . Both
the 555 and the 556 are
readily available to the
hobby builder.

The 556
The 556 is not hing more

than two 555s in a single
fourteen-pin DIP package
(Fig. 5). They are complete
ly inde pend en t of each
other as far as t rigge ring,
reset, ou tpu t, and all othe r
funct ions are concerned .
The on ly things that they
have in common are Vee
and ground.

Usually. the 556 costs
much more than two 555s.
This makes it cheaper to
use the 555. But there are
some ad vantages to the
556. Here are a few of the
more importa nt o nes:

1 . The 556 will take up
less space on you r circuit
hoa rd and will require only
one socket.

2. Since the power con
nections are common to
both t imers, you don't have
to mak e sepa rate power
run s o n you r boa rd. Also,
both can be cut off by
removing one power con
nection .

output-high time is 0.693 x
.0 9 2 x .0 1 - 0 .0006
seconds. while the output
low time is: 0.693 x .082 x
.01 = 0 .0005 seconds. This
gives us an audio rate of
about 900 Hz. Since the
high and low times are not
exactly the same, some dis
tortion wi ll occur, but it is
not bad . It's fine fo r a sim
ple monitor, and you can
always clean it up with a
simple low-pass filter .

Notice that some dif
ferences ex ist between this
and the othe r astab le. The
ou tput goes to a speaker
through a 10 uF capaci tor.
The outpu t is not hing more
than a series of highs and
lows operating at an audio
rate . It makes a fine little
audio oscillator and it
covers all audio frequen
cies with no prob lems. You
can a lways change the fre
quency on th is pa rt icula r
ci rcuit by changi ng the 10k
Ohm resistor for a pot of
comparable value .
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Fig. 5. 556
fjgu ration.

Fig. 4. 555 used as an audio
oscillator,

astable mode with values
that make the 555 turn on
and off at an audio rate.
Notice the va lues for f re
quen cy com pone nts Rl,
R2, and Cl . Usi ng the fo r
mu la listed in the astab le
section , we see that the
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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 noth ing short o f ideal for 2m
mobile operation. Ten fron t-panel-programmable memory channels provide
you w it h f ingert ip convenience for recalli ng your favorite frequencies, the
microcomputer-cont rolled PLL frequency synthesizer gives you full
coverage with any transmitter offset using push-button tuning , and the
bui lt-in band scanner lets you automaticall y tune the band. Add to these
features an absolutely superior rece iver, 25 Watts of output power and you
have a combination 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
fo rmance, incredib le flexibility and several featu res that go beyond the
imagination . Twenty front -panel -programmable memory c hannels, a
memory scanner, a band scanner, two priority channels, any transm it off
set, electronic tuning, 25 Watts of output power and the superior Edgecom
receiver are a few of t he several outstand ing features that make the System
3000A the forerunner in t he state-ot-the-art in amateur communicat ions.

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

10 OM ELECTRONICS, INC. ~."

CallCollectNow to Order (314) 961·9990
2506 S, BRENTWOOD BOULEVARD

ST, LOUIS, MISSOURI 63144
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Thomas M. Tromo WBIAHL
100 Quarry Street, Apt. 14
Quincy MA 01169

Educate Yourself

-an almost painless method

Eve r since I got my ham
license in 1976, I had

been looking for a simple
way to lea rn solid state
el e ctronic s . You see, I
learned radio and e lec
tronics in the 1960s while in
college and high school. I
had little experience with
transistors.

When I came back to the
electronics hobby in 1974,
so lid s tate ha d take n
c harge . Wi th o n ly my
knowledge of tube-type
ci rcuits , I deve loped a
dislike for anything made
of silicon. But I soon real
ized that I would have to
learn semiconductor tec h
nology. The quest ion was
how to go about it.

I decided to look into
correspondence courses .
Many are excellent; most
are expensive. Also, you
may find that the course in
cl udes t raining and equip
ment that you don't need
o r wan t.

The Heath Co ntinu ing
Educat io n Series is d iffer
ent in several respects . The
individual volumes of the
series can be purchased
separate ly, if you desire .
The ind ivid ual vo lumes in
c lude DC Electro nics, AC
Electronics, Semiconduc
tor Devices, and Electronic
Circuits. Also available is a
two-volume advanced
course, Digital Techniques,
and in the works are
several ho bby computer
courses. All cou rses in
clude text, records, final
exam, and components for

64

the experiments . The Ex
perimenter{Trainer is op
tional and is needed for the
expe riments.

Since [ have a good
background in de and ac
e lect ronics, I bought only
the Semiconduc tor De
vices volume, at S39.95,
and the Electronics Circuits
vol ume, at $49 .95. I also
picked up the ET-3100 Ex
per ime nter/Tra iner, wh ich
is reviewed at t he end of
t his art icle .

Each chapter is intro
duced by a record or op
tional cassettes . Chapters
are subdivided into sec
tions, and after each sec
tion is a sho rt exam. The
sect ions can be completed
in 20 to 30 minu tes, so I
found it easy to study for a
short time and return later
without becoming lost. The
sect ion exams quick ly
revea l a ny weak points
before yo u move on. At the
end of each chapter is a
lo nger review guide and
exam .

As I progressed, the
chapters took longer to
complete . More applica
tio ns are given and experi 
men ts are more complex.
Memori zat io n is no t reall y
necessary; o nce you under
stand the bas ic concepts,
you can always refer back
to the text.

I started into t he
Semiconducto r Devices
course . As each new device
is int rod uced, its construc
t io n, packaging, theo ry of

operation , and applica
tions are explained .

The first chapter was a
littl e bo ring. The theo ry of
hole and e lect ron cu rrent
is exp lained. Semiconduc
tor junctions are disc ussed
in detail. These are the fun
damentals and a necessa ry
ev il.

The tex t p ic ks up
momentum as you move
on to diodes. Tes ting is
de monstrated. In Chapter
3, I fina lly learned how to
design a zener diode volt
age regulator. And , most
important. I found how to
calculate the component
va lues .

The cha pte r o n "specia l
d iod e s" d iscusses PI N
d iod e s. tunnel diodes ,
varactors, IMPATT, Gunn,
and hot-ca rrier diodes . Of
these devices. the varactor
and tunne l diodes are
covered in d e tail. The
ot her gadge ts are d is
cussed suff icient ly so that
no w I can unde rstand how
the Gunnplexer operates .
And I know why PIN diodes
a re used in my UHF t rans
cerver.

Bipola r tra nsisto rs are
covered in two cha pters.
O ne cha p ter d iscusses
basic operat ion, b iasing,
circuit conf igu rations, and
testing . The next chapter
p resents characteristics,
operating fre quencies, and
max imu m ra tings. High
lights of the se two chapters
incl ude tes t ing of t ra n
s is to rs , d et erm i n i ng

whether a transistor IS a
PNP or NPN type. creating
characteristic curves. and
calculating input im ped
a nce. Two exper iments are
pe rformed. A lot of infor
mat ion is presented , but
not quite enough to start
designing circuits . This will
come much later .

The next chapte r is
d e vote d to f ield-effect
t ransisto rs. Junct ion HTs
and ins u lated-gate FE Ts
(MOSHTs) are covered in
detail. Experiments are per
formed for each. Charac
teristics, circuit configur
ations, and safety preca u
tions are exp la ined . Deple
tion-mo de and e nha nce
me nt-mode MO SFETs and
appl icat ions of each are
presented . This chapter
was very easy to absorb
after two chapters of
bipo lar tra nsistors .

Thyristors also fill an en
ti re cha pter. In case yo u're
wo ndering, thyr istors a re a
fami ly that's made up of
SCRs, triacs, diacs , and uni
junction transistors . These
are mostly used in power
control , switchi ng . and
generat ion of waveforms .
Severa l expe ri me nts are
provided .

Chapter 9 is an intro
duction to ICs, and believe
me, it's only an introduc
tion . There is just enough
information given to fa mi l
iar ize the re ader wit h t he
const ruc t io n, packaging,
and magni tu de of use s for
in teg rated circ uits. A



bird 's-eve view of digital
and linear ICs and applica
tio ns of each winds up the
cha pte r.

The final chapter IS a
presentation of o ptoelec
tronic devices, beg inning
with a discussion of the
physi cs of ligh t. Photocon
du ctive and pho tovolta ic
devices a re ex p fain ed .
Pbotod iode s and photo 
n e nststors a re covered in
great deta il LEDs round
o u t the c ha p t e r . Two
ex pe ri me n t s are p er
formed

This al so concl udes the
Semiconduc tor Devic es
vo lume . At th is time, a
progress repo rt is in o rder . I
now know ha w ai i of the
Important semiconductor
devices are used . and how
to c hoose, test, and handle
them . I al so ha ve some
idea o f the framework of
c ircu it ry that the dev ices
fit into . But it is now t ime
to move on to the Elec
tro nics Circu its course .

The Electronics Circuits
co urse is clea rly the best of
the group . This is where a ll
o f the previous tidbits o f
info rmation a re t ied to
gethe r for useful appli ca
tions . The sa me fo rmat is
u se d a s befo re . with
re cords , se lf-tes ts, sum
maries. a nd expe riments.
However. this course is o n
a higher level than Semi
conductor Devices and re
quires more effo rt . The
se ve n c ha p te rs ave rage
about a hundred pages
each. The sec tio ns a re
longer . The experiments
are more e laborate. too,
and 110 co mpo nents a re
prov id ed fo r them . A
calibra ted sco pe is needed
for some experiments. and
this is mentioned in the
cata log. I used an Eico 460,
which lacks time calibra
tion. I co uld d isp lay the
waveforms but not make
the measurements, and this
bugged me. However, it
was more of an an noyance
tha n a real ha nd ic ap .

The first two chapters
are o n a mplifiers. Chapter
1 exp la ins the basic theory

of amplif ier s: bia sing,
classes of operat ion, ap
plicat ions . The theo ry is
tota lly exp la ined with no
reference to vacuum-tube
cou nte rpa rts . This is a
wel com e c ha nge fr om
most texts. Then, Chapter 2
detail s just about e ve ry
type o f a mplifier you ' ll
ever run into : i-f , rf, audio.
video , d iffe rent ia l, wide
band, dc, and others.

Just to pause for a mo
ment: Most ham s wit h at
least a Tech li cense know
something about a m pli
f iers . But did you ever
wonder. for example. why
a vo lume co nt rol is placed
where it is? Or how to
design a bass or treb le con
trolt This chapter explains
some of those finer points.

Not ve ry many math for
mulas are given, but a lot
of gu idelines are presented
to put ci rcu it val ues " in the
ball park." I learned how
vario us load impedances
affect amplifi er o perat io n.
I a lso di scovered that
voltage a mplifiers a lways
drive h ig h- im p e d an c e
loa ds, suc h as another
amplifier , and power
ampl ifiers usually dri ve
low-impedance loads.

Push-pull amplifiers and
the ir kissing cousins, the
co mpleme ntary and quasi
co mple menta ry co nfigura
tions, are covered in muc h
detai l. An experiment is
performed tha t makes use
of these amplifiers .

The last sec t io ns of
Cha pte r 2 discuss i-f and rf
amplifiers and frequency
mu lt iplie rs . This section
sho u ld be very useful to
a nyo ne working wit h re
ce iving a nd transmitting
ci rc u it ry . Subtopi c s in
cl ude neutralization, band
width, coupling, automatic
gai n co ntro l, stagger tun
ing, and ceramic filters.

A total o f four ex
peri ments are performed in
the first two c ha pters.

Chapter 3 cove rs opera
t iona l a mplifiers. Op amps
used to be too co mplex fo r
most applications. since so
many components are in-

va lved . Not so today. Now
that entire op amps are
packaged in IC form , t hey
a re as c hea p as a single
t rans istor . Uses of t his
device incl ude analog ci r
cu its (adde rs, integrators.
multiplie rs) , oscillators.
and diffe rent ial a mplifie rs.

A novel use of t he op
amp is as an act ive filter.
Essentially, the active fi lter
is an RC·network-tuned op
amp that behaves like a
sharp-tu ned l C circu it .
Now the big de al is that at
low frequencies, resistors
can repl ace bulky induc
tors with no loss in se lec
tivity. Thus, modern RTTY
de modulato rs ca n be built
wit hout t ho se 88 m H
taro ids , and wit h a lo t
fewer parts .

Four experiments a re
done in this cha pte r.

Back to the text. Powe r
supplies ta ke up a full 120
pages -the longest c ha p
ter in the entire co u rse .
Ca paci to r, RC, and lC
sm o o t h in g filte rs a re
disc ussed to great le ngt h.
Vo ltage mu lti pl iers a nd
elementary regu lator ci r
cu its are described. The
more exoti c c i rc u its
presented and deta iled are
t he regul ators -the emit
ter-fo llower, feed back. and
op amp regu lato r. Most im
portant, two expe rime nts
are provided for all thi s
good stuff. This chapte r
wi nds up with a disc ussion
of shunt reg ulators , IC reg
ulators. protective circ uits.
and an a na lysis of ac tua l
TV and osci llosco pe power
supplie s.

Chapter 5 is a ll about
osc ill a to rs. Tank ci rc uits
a re treated in detail and
transformer oscillators are
to uched upon. Those lC
osci llators most of you
guys me mo rized for the
e xa m - we ll , they ' re all
here. And now you find out
how the Hartley, Clapp.
Co lp itt s. and Pierce ci r
c uits wo rk. O ne special cir
cu it pre sented is the Wien
bridge oscillator. Othe r
topics we ll co ve red are
crystal s. tun ing of oscil-

Iators. and RC networks.
Fo ur experiments are per
fo rmed on osc illators .

Cha pte r 6 is o n pu lse cir
cuits. This st uff gets rea lly
heavy. The first sec t io n
treats sine waves and goes
on to exp lain how sine
waves can be combined to
form any othe r wavefo rm.
Then you move o n to wave
shaping circuits , diode
d ippe rs, transistor dip
pers, and clamping cir
cu its . The recta ngu la r
wave gene ra tors cove red
a re the astab le mult i
Vibr ato r, mono stable
multi v ibrator , bi stable
multivibrator, and Schm itt
trigger .

The 555 IC time r is
covered [n great detail.
This is the chea pest and
o ne of the most versat ile
pulse generators avai lab le .

Ramp generato rs -wide
ly used in TV and oscil
loscope swee p ci rcuits and
latel y in digital volt
meter s - are des cribed .
Both the op amp and
sawtoo th types a re de
tai led .

Pulse circuits a re rapidly
growing in importance and
appl ication . As d igital
tec hnology adva nces. tim
ing dev ices will rep lace
ana log-type ci rcu its. There,
are three experiments on
pulse ci rcu it s.

The very last chapter is
o n modulat ion . AM waves
a nd sidebands a re dis
cussed at t he sta rt. An ex
planation of per cent
modulat ion and AM trans
mitters follow s . Four
modu lator c irc u its a re
covered: emitte r. base, col 
lector. and differential.

'Re ce ive r c irc ui t s are
analyzed. The trf receiver
is touched on. But a lot of
t ime is spent on superhet
mixer a nd conve rte r cir
cu its. The AM sect ion co n
cludes with an analysis of
SSB a nd the diode bal
anced modulator.

FM is t he subje ct of t he
last section of thi s cha pter.
Tex t incl udes va rae tor
modu lato rs , receivers ,
s lo pe detectors, disc rtm-
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ina tors. and ratio detec
tors.

O ne experi ment on AM
is prov ided 10 t his last
cha pte r.

Well . class is over . He re
a re my ow n thoughts : I
now have a lot more con
fidence when working with
a lmost any ci rc uit or p roj
ect. When r see a pro jec t in
a maga zine. r ca n freel y
subst it ute com ponents
now t ha t I know which
ones a re critical. Maybe I
can even improve on the
ci rcuit . Soon. I ho pe to be
designing pro jects of my
own. Thi s has bro ught me a
lo ng way. but I have a lso
rea lized how much I have
to learn .

In closing. the Heath
series is not kid 's stuff . The
cou rse re qu ire s d ilige nt
st udy. It too k me about a
month to co mple te each
vol ume . working fo r
a round an hour every
night . If you' re a real hot
shot on semiconducto rs,
you migh t try just the Elec-

tronic Circuits volume.
On the other hand , if

you're realfy out of it, start
ou t with AC Electronics o r
even DC Electronics.

The Heath Experimenter'
Trainer

The Heathkit Mod el
ET-3100 Exp er imenterl
Train e r is inte nded for use
with the Con t inuing Edu ca
tion Series . Although it is
intended for perform ing
the experim ents. man y
features make the ET-31oo
useful long after the course
is completed .

First. there are t he power
supplies . The dc supplies
are true (+) and (-) sup
plies. independently vari
able from 1.2 to 15 volts.
From no load to full load ,
the regula tio n is 1 % . Full
lo ad is 100 mA from e ac h
dc supply. The ac supply is
fixed at 15 and 30 volt s
rms, with maximum load at
200 mAo

The signa l generator is
va riab le from 20 Hz to

20,000 Hz in two ranges.
Sine and sq ua re wave out
puts a re avai lable . A large
breadboardi ng socket and
pa ne l-mou nte d 1 k a n d
l OOk pots are included .

Assembly o f the unit is
not too difficult . Nearly al l
of the co mpo nents mount
on the la rge printed ci rc uit
bo ard , which doubles as
the front pane l. The re a re a
few minor annoya nces dur
ing assembly: The bread
boarding socket is fitted
with ninety-six metal in
se rts, a ll of wh ich are in
st a l le d by t he bu ilder,
Changing the fuse co uld be
a ca ree r in itself, since it is
hidden within the case in a
separate c o m p a rt m e n t.
During init ial te sting, the
case halves had to be
sepa ra ted, a nd t he case
leads a re not very lo ng.
Total a ssemb ly time for me
was just under six hours. A
YOM is required for test
mg.

The ET-3100 lived up to
its speci fica t ions with no

defects noted . The (+) and
(-) dc supplies were lo ad
ed to 111 mA and 11 9 mA
be fo re loss of regula tion
occurred ,

Gene ra l Im p ress io ns :
The ET·31OQ at first ap
pears toy-like, but its low
profile red uces fatigue and
is les s t iring than ot he r
bread board c ircu its, Non
skid feet preve nt t he un it
from slid ing around the
bench. Plenty of hookup
wire is provided for the ex
periments . Hookups a re
muc h easier tha n with the
once- po pula r spri ng d ips.
The (+) and (-) power
suppl ies a re idea l fo r linea r
ICs. One feature lacking
that would be handy is a
bui lt-in voltmete r. Th a t
would free my YO M for
othe r uses. Howeve r, it is
no t a hards hip ,

All in a ll, the kit is wort h
the $59.95 if you' re any
kind o f an experimenter. It
sure beats wrest ling with
several dozen wi ld alli 
ga to r cl ips , •
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THE INCREDIBLES FROM EDGECOM
NOW AT TOWER ELECTRONICS

FMS·25

• • •

•

Designed to be the perfect mobile r ig , the FMS-25 provides you with the sameoulstand ing receiver and transmitter
as t he System JOOOA plus several operating leatures Ihal provide the utmost in mobile operating convenience. Ten
tront-paner-proqrammabre memory channe ls, a built-in band scanner, any transmitter ollset, full cov erage
(144-147.995 MHz), electronic push-bullon tuning and an advanced PLl synthesizer are just a few of the operati ng
features that make the FMS-25 a fantast ic rig. At t he low price of $439 it leaves atttne others beh ind.

TOWER ELECTRONICS CORP.
2400 1 ALICIA PARKWAY

MISSION VIEJO. CALIFORNIA 92675

(714) 768-8900

•
SYSTEM 3000A

The incomparable System 3000A starts by giving you a receiver with absolutely unequa lled performance. The f ive
pole trent-end provides virtually Interrnod-tree recept ion, even in the most popu lated areas. Images are at least
- 60 d B and desensing a min im um of - 100 dB . The ten -pore IF filters make adjacent-channel inter ference a t hing
of the past ( - 80 dB at 15 kH z). Add a tra nsmitter that gives you 25 Watts of power, fully adjustable, and advanced
PLl syn t hesizer and you have a pretty good rig. But Edgecom didn't sellle for " pretty good." System 3000A also
features: Twenty memory channels, a memory channel scanner, a band scanner, any transmitter o ffset, two priori
ty channels, memory channel mon itor, electronic push-button tuning and a full TWO-YEA R WARRANTY. These,
and all of the otner fine features of System 3000A make it a pretty incred ible rig . And attne bargain pr ice o f $549,
you're getting much more than your moneys worth.
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Peter A . Stark K20A W
Box 209
Mr. Kisco NY IOj49

Novel RTTY Autostart

- we could write a book . . .

O ver the years, UARTs
and other digital cir

cuits have been used more
and more for RTTY cir
cuitry. But here is a new ap
pl icat io n for UART-a dig
ital autosta rt. For those not
famili ar with RT TY o r
rad iote letype, an autosta rt
c irc u it is one whic h
automatically tu rns on the
motor of a teleprinte r
when RTTY signa ls a re
received . This means that
you can leave yo u r
receive r tu ned to a RTTY
fre q uency cont inuous ly.
a nd the te le pr inte r will
a utomat ica lly copy a ll
RTTY activity o n the fre
quency . even In you r
absence.

Most autostart circuits
detect the presence of a
ca rrier on frequency; they
can eas ily be fooled by CW
sig na ls if they happe n to be
o n just the right frequency.
They will a lso t urn on if a
signa l is too wea k to be
fu lly copyable, o r if the
transmiss ion is sent too
fas t or too slow for the
teleprinter to copy. But the
ci rcuit described he re

68

doesn 't have these fa ults.

Actually, this circuit can
do several things in addi
tion to its autosta rt abi lity.
with slight mod ifications.
It can convert the speed up
o r down. It can block out
certa in types of sc rambled
cha racters so they do not
get pri nted . It can also be
modified to automatically
convert itself to copying
just the mark or just the
space, rather than both.

The heart of t he circuit is
the UA RT, o r Universal
Asyn chronou s Re c eiver
Transmitter. Though it ha s
appea red in a num ber of
amateur projects. here is a
simple explanation of wha t
it does. The UART is a
4Q-pin integrated circuit
made in va rious forms by a
number of IC manufac
ture rs . Each manufacturer
has his own number for it;
some of the more corn
mo nl y ava ilab le o nes a re
the 51 883 by Ame ric an
Microsystems (AM I), t he
AY-5-1012 by Gene ral In
struments. the COM 2502
by Standard Microsystems,

the 6402 and 6403 by Inter
si l and Harris, and the
TR1602 by Western Digital.
Most of these are inter
c ha ngeable exce p t for
so me minor d ifferences in
powe r supp ly requ ire 
ments and voltage level s.
As shown in Fig. 1. the
ty pical UART ha s two
parts , the rece iver and the
transmitter.'

When RTT Y data is sent
over t he ai r. it consists of
two d isti nct voltage levels
ca lled a mark a nd a space;
each characte r consists of
a particular combinat ion
of these level s, preceded
by a sta rt pul se and fol
lowed by a stop pu lse .
Since voltages cannot be
sent over the air. they are
conve rted into two dif
fe rent frequencies in the
t ra nsmitte r; these two
audio frequencies o r tones
a re se nt ove r the a ir,
re cei ved by th e stat ion
rece iver . and conve rted
back into two voltage o r
cu rrent level s by the te r
minal unit o r TU. As sent,
each character consists of
a sta rt pu lse. five data b its

each of which could be
either a mark or space, and
then a slightly longer stop
pulse. These are sent in
o rder, o ne after the othe r.
and t hi s process of sendi ng
the data bits sequentia lly is
ca lled serial data .

In the UA RT receiver,
these se ria l bits of da ta are
grabbed by flip-flops as
they arrive and converted
into a paraffef signal. where
all five of the data bits exit
the UART at the same time
over f ive different Ie pins.
(The UART is a universal
device in tended for othe r
appl ic ati on s th an jus t
RTTY, and it can ha nd le up
to eight bits per character,
so that it actually has eight
parallel output pins rather
than just five .)

When RT TY signals are
se nt out ove r the a ir. the ex
act spacing between bits is
c rit ica l, since the transmit
ting te lep rinter and the
rece iving te leprinte r mu st
ope ra te at exac tly the
same speed . The most
common amateu r speed is
60 words pe r minute; in this



Fig. 1. UA RT block diagram.
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two SP 4T switc hes to
se lec t one of the fou r fo r
t he rece iver and a nother
for t he t ransmitter . A sim
pie OPOT switch added to
this will allow flipping the
two speeds so that you can
reverse the speed conve r
sion for re c e iving a nd
transmitti ng over the air.
For example, you could set
you r tel ep rin t er per
manently for 100 wpm; to
use 60 wpm over the air,
you would speed up re
ceived signa ls from 60 to
1()() to fit you r printer. In
tra nsmitting to the othe r
station, you would slow
down the 1()() wpm signal
from you r keyboard to 60
wpm over the air. The cor
re ct oscilla tor freq uencies
a re 727.27 Hz for 60 wpm ,
812 .12 Hz for 67 wpm,
909.09 Hz for 75 wpm , and
1192.25 Hz for 100 wpm.
An e lec tro nic speed con
ve rter such as th is is a great
im pro vem en t over t he
t raditional so lution-hav
ing a ge arbo x on you r
telep rinte r for changing
speed.

In addition to regenerat
ing t he signal and allowi ng
the speed to be changed,
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resu lt that the telepri nte r
may have trou b le deci
phering the correct letters.
As lo ng as the bias d istor
tion is not so great that it
succeeds in confusing the
UART as well , it will be
received by the UART
re ce iver, conve rted into
parall el , and then regen
e ra te d by t he UAR T
transmitter with no bia s
distortion wh atsoever.

In t he block diagram of
Fig. 2, both the rece iver
and t he t ra ns m itte r a re
driven by the sa me 727 Hz
osci llator; t hus both are set
up fo r 60 words pe r minute
t ransmission . This oscil 
lator is a simple ci rcuit us
ing a 555 t imer IC, two
res istors, and two capaci
tors. By simply bu ilding
one more pulse osci ll a tor
such as this o ne, yo u ca n
fe ed th e re ceiver a nd
transm itter from each and
have the UA RT rece iver
o perate a t a d iffere n t
speed from the transmitter.
A mu lti -function speed
converter can be built if
you build three o r fou r
such oscillators, one for
each RT TY speed you in
te nd to use, and then use

Fig. 2. Sys tem block diagram.
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an extra bit, called t he pari
ty bit, which is used to
detect e rrors in the trans
mission . Moreover, the
receiver and transmitte r
can operate at different
speeds so that it ca n
receive at o ne speed and
transm it at a nothe r. Not
bad for a n IC whi ch typi
ca lly cos ts betwee n $6 and
$15, depend ing o n source !

Fig. 2 shows the block
diagra m of an autostart
system based on the UA RT.
The serial input to the
UART is taken from the ter
minal unit or TU; as men
tioned earlier, this is the
converter whic h ta kes in
a ud io tones from the sta
t ion rece iver a nd converts
t hem into o n/off keyi ng
sig na ls for the teleprinter.
The UART receiver con
ve rts t hese se rial pul ses in
to paral lel data which is
immediately fed over to
the transmitter port io n of
the UART, whic h converts
the signal right back into
serial form . At first glance,
it looks as though the out
put of the ci rcuit is just a
de layed form of t he orig
inal.

Actua lly, in t he simplest
case, this is true. But if the
input s ig na l is distorted,
then the output of the
UA RT is a cleaned-up ver
sion which has been regen
e rated . Typica lly, the RTTY
signa l coming over the air
may have some bias distor
tion. This is a distortion of
the on/off pulses in such a
way that they a re no t a ll
equally lo ng, w it h t he

mode, eac h bit of the
transmission lasts exactly
22 milliseconds. In orde r to
time these bits properly,
the UART req u ires an ex
ternal pulse signal from a
clock oscil lator, and this
sets the speed. This signal
must provide exactly 16
pulses du ring each bit of
the RTTY signa l; in o ur
case, it requires 16 pu lses
withi n 22 m ill iseconds ,
whic h works o ut to a fre
quency of 727 pulses per
second.

In addition to receiving
the data , the UART re
ceiver circuitry checks for
some simple e rrors, such as
the absence of the proper
start pulse fo r the requ ired
d uration o r the abse nce of
the correct stop pulse. If
the sta rt pu lse is wrong,
the n the UA RT simply ig
nor e s the fo llowi ng
character. If the stop pulse
is wrong, t he n the UA RT
receives the character but
provides an output on one
of its pins to indicate that
the stop pu lse was wrong.

The transmitter portion
of the UART is the exact
opposi te of the receiver
po rtion. Sta rti ng with a
parall el signa l input a nd an
exte rna l clock sig na l to set
the o utput speed, it gen
e rates a se r ia l outp ut
whic h incl udes first the
start pu lse, the n the five
data bits, a nd finally the
stop pulse. For 60 wpm
transm ission, the clock
again has to be at 727 Hz.
The receiver a nd transmit
ter po rtions of the UA RT
are independen t and can
be use d se pa ra tely o r
togethe r at the sa me time .

Being a universal device,
t he UART ha s severa l
modes of o peration. Fi rst ,
it can handle codes of 5, 6,
7, or 8 bits . By just chang
ing a few pin connections,
it can handle e-bu ASCII
coding of t he type used in
computer equipment, 5-bit
Baudot code of the type
used in a mateur RTTY, and
othe r codes as wel l. It can
a lso ge ne rate a nd re ceive
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the UA RT receiver can be
used to clean up received
copy and detect valid
signals . This is done by us
ing the error-checking
capability of the UART.
The receiver has th ree erro r
ou tput signal s-the parity
error, the ove rrun erro r,
and the framing e rror, on
pins 13, 15, a nd 14 respec
tive ly . The pa rity bit is an
extra bit that may be added
by the transmitter depend
ing on the pa rticu lar b it
pattern used by the cha r
acter be ing sent; the
rece iver then checks that
pa rity bit to make sure it is
correct. If the parity bit is
wrong, that indica tes that
one of the bits in the cha r
acter has been cha nged
an error, which causes the
parity e rror ou tput to go
pos it ive. This is no t ve ry
use ful in amateu r RTT Y,
since the R;l ll~')t code used
does no t incl ude parity
checking. (However, he re is
a great idea: If the station
on the other end is using a
UART to transmit, he could

wire it up so as to add a
parity bit at t he end of
each of his characters .
Such a signal would still be
perfectly copyable by stan
da rd teleprinters. but those
users having a UART in
t he ir receivi ng se t u ps
would be able to check
parit y . I am not su re
whe the r curre nt FCC regu
lations wou ld permi t t he
par ity bit, but it should no t
bothe r the FCC moni toring
stat ions since they could
sti ll copy o n thei r standard
ma chines without change.l

The second error output
is the overru n e rror, which
is also not of muc h use in
typ ica l appl ications as it
simply means some thing is
wrong in the contro l cir
cu its connec ted to th e
UART.

The framing erro r o ut
pu t, on the othe r han d, is
useful. This signa l comes
o n whe n the stop bit, which
is supposed to be at t he
end of each character, is
missing or wrong . The
UART actually checks

each and every c ha rac
te, - be it letter, numbe r,
or pu nctuation mark - for
t he proper stop pulse . If
the stop pulse is wrong, the
framing e rro r ou tput o n pin
14 changes from its no rmal
o volts to a pproximately
+ 5 vo lts a nd stays at the
higher vo ltage until t he
next correc t sto p pu lse on
the following charac te r.

The fram ing error ou tput
can be used in seve ral
ways. First, it can be used
to tu rn off t he UART
transmitter so that it does
not regenerate the
sc rambled character. In
t his way . o n ly those
cha racters re ceived with
the correct stop pul se
would act ual ly get t hrough
the UART . This can be
good or bad, depending on
how the c ha ra c te r got
garbled . Very sha rp pu lse
type noise suc h as ignit io n
no ise might affect only a
very small portion of a
character. with the result
that the stop pulse might
be wrong and yet the rest

of the character could be
okay. On the othe r ha nd,
the stop pu lse may be cor
rect and yet the rest of the
character could be wrong.
With atmospheric noise or
fadi ng, you have the othe r
situation: If the stop pu lse
is wrong, it is qu ite li ke ly
that the enti re cha racter is
wrong. As o ne of its fea
tu res, this autos ta rt has the
capability to blank o ut(not
print) those characters hav
ing the wrong stop pul se .

Fina lly. the framing error
output is used to turn the
telep rinter motor on and
off. through appropriate
t iming and control cir
cu itry. Whe n receiving a
clean, undi sto rted RTT Y
signal , the UA RT will never
gene rate a framing er ror
output. In thi s case, after a
sho rt del ay, we turn on the
te lep rinte r motor . Whe n
receiving a bad signal, on
the other hand , the framing
error output will periodi
ca ll y come on . In the
presence of noise. CWo or
RTTY signals of the wrong
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speed, the framing error
wi ll conti nuous ly pulse o n
and off at random. If this
happens, the timing and
control circuits turn off the
motor. The autostart tim
ing ci rcui t has a poten
t iometer whic h can be se t
to any t hre shold you wish.
Fo r example, it ca n be se t
so that o ut of any five
c ha rac te rs rec ei ved , a t
least three o r four mu st
have the correc t stop
pu lse . In this way, it is
possible to s e t the
autos ta rt so that it will be
co mpletely immune to CW
or other interference and
will co py only good sig
nal s.

Th ere is an o ther in
terest ing possi bili ty he re,
wh ich I will ment ion to in
dicat e how it ma y be done,
but wh ich I have not ac
tua lly tested. In the auto
sta rt timing circuits, there
is a c a p a c ito r w ho se
voltage indicates ho w
good the copy is. On bad
signals or noise. its voltage
will be nea r 0 volts; on
good copy, it wi ll read near
+ 5 vo lts . Suppose you had
two antennas, two rece iv
e rs, and two TUs, each driv
ing its own UART au tostart
c ircu it. Simply by co mpa r
ing the voltages ac ross the
two capacito rs, you could
te ll which rece iver was get
ting a better copy and
switch tha t signal to the
printer. With two different
antennas - perhaps o ne
horizonta l, t he othe r ver
tical-you would get the
effects of diversity rece iv
ing, since fad ing at the two
might be d ifferent a nd at
a ny gi ven time one o r the
othe r ante nna might pro
vide a signa l whil e th e
other is de a d . Another
poss ib ility is to have one
antenna and receiver, but
th ree diffe rent TUs a r
ranged so that one copies
both marks and spaces,
one copies only marks, a nd
o ne o nly spaces. By com
paring the voltages ac ross
this o ne capaci to r in all
thr e e UA RT c i rc ui ts,
automa t ic switching be-

tween the TUs co u ld pro
duce the best copy. An
even more complex ci rcui t
could compare the pa rallel
outputs of the th ree UARTs
and p ri nt o nly those
c ha racters that two o ut of
the three UA RTs agree on.
But e noug h of this diver
s io n- it 's be yo nd th e
sc o pe o f thi s arti cle .
Perhaps next year . . .

Ba ck to the au tostart.
Fig. 3 shows the comple te
diagra m. Up at the top, we
have the UART. The se ria l
input is on pin 20 and the
serial output is on pin 25.
These are TTL-compatib le
o utputs and connection to
you r own TU de pends on
the model , so it is not
shown. Do not connec t into
the loop supply. Mul tipl e
power supp ly and ground
co nnect ions are required
as shown, and the pa ra llel
da ta jum pe rs are a lso
show n at the to p. For
Baudot, on ly the jumpers
connected to pins 8
through 12 are req uired .
but in case you decide at
some la ter time to use th is
fo r ASC II , you might as
well connec t all eig ht
jumpers. In any case, it is
not ni ce to leave inputs o n
MOS ICs unconnected be
ca use of the possibility o f
stat ic damage, so these
co nnections are impo rta nt
from a sa fety point of view.

A 555 timer, IC4, pro
vides the 727 Hz pulses fo r
UART timing. The values of
re sisto rs and the capacitor
connected to pins 7, 2, and
6 a re those wh ic h will
cause operation nea r 727
Hz . For precise frequency
a d j us t me nt, t he 5. 6 k
resistor could be replaced
by a 10k pot. In my case, I
simpl y t ried severa l dif
ferent combinat ions unti l I
got one that hit 727 Hz ex
actly. This clock signal is
connected to pin 17, which
is the clock input fo r the
UART rece iver, and pin 40,
for the UART t ransm itte r.
For multi-speed o peratio n,
p ins 17 and 40 could be
disconnected from each
other and eac h driven from

its own osci llato r.
Eac h time t he UA RT

receiver gets a ne w
character on its se rial in
put, it provides a narrow
pulse on pin 19 . This pulse
is stretched to about 20
milli seconds by the one
shot made up of IC1 a and
IC1 b. (lC1 and IC2 are
CMOS gates and cannot be
repl a ced by TTL with
out major changes, as the
t iming ci rcuits connected
to IC1b a nd IC2d would
have to be c hanged com
pletelv.) The output of
IC1 b is a longer positive
pulse which is inverted into
a negative pulse and sent
to UA RT pin 18, wh ich
re sets t he re cei ver so that it
can accept the next c ha r
acte r.

As each c ha rac te r is
received, the framing error
outp ut on UART pin 14
goes low if the stop pulse is
re ceive d correct ly, and
goes hig h if it is no t. This is
inverted by IC1d and gated
with the positive pulse ap
pearing for each character
in IC2b. The ou tput on p in
4 of IC2b is a negative
pu lse which appears only
o n good cha racters, t ha t is,
o n c ha rac te rs wh ich have
been received with the cor
re ct s to p pul se . Thi s
resul ting pulse can be a p
plied back to pin 23 of the
UA RT, w hic h sta rts t he
transmitte r. A jumper con
nected to pin 23 allows one
of two options . If the
jumper is connected to pin
18, t he n all characte rs
received by the UA RT will
be sent out t hrough the
se ria l outp ut, regard less of
whether t hey are correc t.
O n the othe r hand , if the
jumper goes down to IC2b,
the n o n ly correc t ly re
ce ived c ha racters would
be o utput. In my system,
this jumper is permanently
connected to IC2b, but you
migh t p refer an SPDT
switch at t his point. If so,
connec t a 100k res istor
from pin 23 to grou nd to
prevent stat ic damage to
the UART as the switc h is
cha nging.

TEd'Nio.L
LibRARy

As me ntioned before,
t he output of IC2b is a
negative pulse whic h
comes at the end of each
c o rre c tl y-re c e ived c ha r
acte r. This is gated wit h the
pulse coming from 1C1 b,
which is a positive pu lse
a p pea ri n g fo r eve ry
cha rac ter. The result, a t
the o utput of IC2a, is a
negat ive pulse which ap
pea rs o n ly o n bad
c ha racte rs, t hat is ,
cha rac ters with the wrong
stop pulse.

When a good cha racter
is received, the negative
pu lse turns o n the 2N3638
PNP transistor, which goes
on and feeds some cu rrent
thr o ugh the 100-0hm
re sistor and the threshold
p ot int o th e 100-uF
capaci tor. Since the pulse
o nly lasts a bout 20 milli
seconds, the capaci tor ge ts
a shot of current which
causes its voltage to rise
slight ly.

W hen a bad c ha racter is
re c ei ved, t he negative
pulse from IC2a turns on
the seco nd 2N706 tra n
sistor, whi ch discha rges the
100-uF ca paci tor through
the 100-0hm resistor and
t he threshold pot. Aga in,
since the pu lse only lasts a
short t ime, the capacitor is
not fu lly discharged; in
stead, its voltage just falls
by a slight amount. How
much the c a p a c it o r
c ha rge s and d ischarges
depe nds on the se tting of
the threshold pot. O n the
to p end, it would charge
rapidl y from just a few
good c ha rac te rs, while
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many bad cha racte rs
would be required to
discha rge it. Adjusted to
the bottom end. the pot
would have the opposite
effect- ma ny good char
ac ters wou ld be required
to cha rge the capacitor.
while just one o r two bad
ones would discharge it
aga in. In the middl e of the
pot is a ran ge of useful se t
tings which a llows a cer
tain pr o port ion o f ba d
cha racters amidst th e
good. but not too many. In

t he a bse nce o f any
cha racters at a ll. the lOOk
resistor di rectly ac ross the
capacitor would discha rge
it in about 15 seconds (or
le ss if t he preced ing copy
had been bad. so that the
capacitor was no t fu lly
c ha rged to be gin with).
Thus the vo ltage across
thi s c a pac ito r indi cate s
how good the copy is .

The capac itor vo ltage is
monitored by lC2c and ap
p lied. th roug h a simple
time delay. to IC2d. whic h
drives a keying transistor
to co ntro l a low power
relay. The purpose of the
timing ci rc u it between
IC2c and IC2d is to prevent
the power from going on
a nd off t o o fa st on
marginal co py. Once the
motor is o n, it will stay o n
for a few more seconds
eve n if the signa l im
mediatel y gets bad. (But
the bad cha racters will no t
be p rinted if the jumper on
pin 23 of the UART is con-

nected to IC2b.)
The keying re lay shou ld

be a low power model such
as the Sigma 65F1A-12DC
o r Calectro 01-967. both of
which have a 1600-0hm
coi l, so that the re is not too
much of a load o n the
CMOS c ircu it ry . Re lays
with lower resistance coils
co uld be used if the 2N706
driver transistor is replaced
wit h a Darl ingto n tran
sistor .

In operation, the auto
sta rt circuit seems to work
reasonably well. On the
low bands. where no ise is a
problem. it works best
when co mbined with a
standa rd tone-ac t iva te d
autostart. It t he n reduce s
the probab il ity of falsel y
t u rn ing o n the prin ter
motor in the presence o f
no ise o r CWo On VHF.
whe re no ise is no t so much
of a problem , it is muc h
more va luable. espec ially
since often phase-locked
loop o r other simple TU

decoders are used . which
are not readily usab le with
co nve nt ional autostart cir
cuits; in that case. the
UART autosta rt is extreme
ly usef ul.

If better adjustment is
desired. the 1k th res hold
pot may be re placed by
two separate pots in the
range of 1k to 10k eac h,
a llowing indepe ndent ad
justment of the cha rgi ng
and d ischarging currents to
the 100 uF ca pacitor. It is
then possible to set the
th reshold for any ratio of
good to bad characters and
any time delay for tu rn-on .

I have my thresho ld con
trol set so that one bad
chara cter o ut of every five
is o kay, bu t two bad o nes
o ut of every five turns off
the mo tor. This seems to be
an a cc epta bl e compro
mise. All in a ll , it is a n in
terest ing ci rcuit, and it has
ma ny possibilities for ex
pansion, some of which I
hope to try soon. •

YAESU 901 OM

YAESU HF SSB 160 thru 10M
FT 101F or FE

ABC
COMMUNICATIONS

ATLAS. ICOM • KENWOOD. YAESU

The LE DEit
In the orthwest!

17550 15th Ave. N.E.• Seattle WA 98155 • (206) 364-8300

KENWOOD Transceiver
TS-8205 160 thru 10M

KENWOOD Transceiver
TS-520S 160 thru 10M

Other locations: (Walk-in customers only) • Bellevue-12001 N.E. 12th. Everett-4610 Evergreen Way. Open Mon . thru Sat.
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The Easiest Offset Ever

- a treat for 2

M ariQ" D. Kitchens K4GOK
7J()() M ercury A VI".

Haymarket VA 22069
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Assembled circuit board-standard TTL version.

This simple digital cir
cu it automatica lly pro

vides the p roper 600-kHz
o ffset frequency for use on
sta ndard 146-MHz and 147
MHz 2 meter FM repeaters ,
600 kHz is subtracted fo r
146-MHz repeate rs and bOO
kHz is added for 147-MHz
repeaters. Normal repeater.
simplex, o r inverted opera
t ion is obtained by posi
tion ing a single switch .
Simplex freq uenci es a re
auto ma tica lly obtained on
the sta ndard 146-MH z and
147-MH z simplex frequen
cies, independent of the
Repeater-Sim plex- lnverted
switch positio n. These
func tions occur automati-



Fig. 1. Functional block diagram.
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Fig. 2. 600-kHz offset logic d iagram.
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circ uit by Paul Q ui nn
WB4PHO.* WB4PH O's a r
ticle was the fi rst p lace
that I had seen the requ ired
digital logic so simply im
plemented . He presents a
very simple solution to
what could have become a
very complicated prob lem.

The 600-kHz offset ci r
cuit operates on the 100
kHz information from the
synthe sizer BCD switches .
The ci rcuit is connected
between the BCD switches
a nd the synthesizer pro
gramma ble dividers. Fig. 1

· P. Quinn WB4PHO, " Automat
ic 6O().kHz UplDown Repeater.
Mod e For Tw o-M eter Sy n
thesizers ," Ham Radio ,
January, 1977 , page 40.

callv. requi ri ng o nly selec
tion of t he receive fre
quency and operation of
the PTT switch.

The ci rcui t requ ires only
one set of BCD switches. so
synthesizers employing two
se ts of BCD switches can
be set to two of you r favo
rite repeater frequencies
and then switched from
one to the other by simply
flipping the synthesizer re
ceive sw itch from o ne set
of BCD switches to the
othe r. likewise. the user
can dial in a frequency, say
146.52 MHz, on one set of
BCD switches. while tra ns
mining on 146.37/.97 with
the o t he r set o f BCD
swi tches . O peration o n
either 146.52 MH z si mplex
o r o n 146.37/.97 MHz re
peater is obta ined by flip
ping the synthesi zer receive
switc h to the de sired fre
quency . This is fast, easy.
and co nve nient o perat ion
as compa red with the usual
sw itching that mu st be
done with most synt he
size rs.

The circu it presented
here will o perate with syn
thesizers that use standard
Be D frequency -con t ro l
switches and have TTL
compat ible programmable
dividers. The circuit is very
simple, requiring only two
Ie chips and associated re
sistors and diodes . Two cir
cuit variations are p re
sented: one using standard
TTL c hips and one using
the low-power 74100 chips.
Both variations use the
same circuit board with
only resistor value changes.

Circuit
This 6(X)..kHz offset cir

cuit is based on a similar Assembled circui t board-low-power version (74LOO series).
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Since t he circuit o pera tes
only o n the informa tion in
the 100-kHz BCD switc h, it
ca n n o t di stingui sh be
tween 146 and 147 MHz
frequen cies. A 146.31 MHz
input will then result in a
146.91 MHz output. This
feature , when combined
with the proper PTT switc h
ing logic, a llows inverted
operation . w hen the Reo
peate r-Si mplex- lnve rted
switch is in the Repeater
position, the PTT switch
causes the 74157 to pro
vide t he BCD-switch info r
mat ion to the synthesizer
fo r receive and to provide

,'",,""..

tion ± 600 kHz.

The actua l addi tion and
subt ract ion of 600 kHz
takes place in the 7402 and
its associated diodes . The
logic diagram is shown in
Fig. 2. Notice t hat on ly the
2, 4, and 8 bits of the BCD
inform atio n are used. The 1
bit is simp ly fed through.
The t ruth tab le fo r this por
tion of the ci rcuit is shown
in Table 1 . The tab le shows
input freque ncie s and ci r
cuit BCD input and the re
su lt ing BCD o ut put a nd fre
quencies. Note that for
normal repeater o pe ratio n,
proper frequ enc ies a re o b
ta ined. A 146 ,97 MHz input
(fo r recei ve) yields a 146.37
MHz o utpu t (fo r transmit);
a 147.1 5 MHz (fo r rece ive)
yie lds a 147.75 MHz output
(fo r t ra nsmi t). All input fre
q ue ncies from 146.40 to
146.59 MHz and 147 .40 to
147 .59 M Hz re s u lt in
sim plex operation, i .e.. the
input frequency equa ls the
ou tpu t frequency.

S( r: ' .

,

,-

~--

. , ..
n o.

Resulting
Transm it

Frequency

147.6X
147.7X
147.8X
147.9X

146/7.4X
146/7.5X
146.0X
146.1X
146.2X
146.3X

J

'.

case the BCD switc h info r
mation . VVhen the SElECT
line is hig h, the 74157 out
put is equa l to its B input.
which is t he BCD informa-

740'
Output

DCBA

o 1 1 0
o 1 1 1
1 0 0 0
1 0 0 1
o 1 0 0
o 1 0 1
o 0 0 0
000 1
o 0 1 0
o 0 1 1

I

RPT - -'

S I M ~

Rev

,

+

100-kHz BCD
Switch Output

DCBA

0000
o 0 0 1
o 0 1 0
o 0 1 1
o 1 0 0
o 1 0 1
o 1 1 0
o 1 1 1
1 0 0 0
1 00 1

form s as a 4PDT switch
(o nly 3 poles are actually
used in this application).
VVhen the 74157 SELECT
line is low, its o utput is
equa l to its A input, in t his

147.0X
147.1X
147.2X
147.3X

146/7.4X
146/7.5X
146.6X
146.7X
146.8X
146.9X

Rece ive
Frequency

Close-up of RPT·SIM-INV switch installation.

Simplex

146 MHz
Repeaters

147 MHz
Repeaters

Table 1.7402 circuit input/output logic. X indica tes an y number 0-9.

• • • •
~-

K4GOK

shows a functiona l b lock
diagram. The lOQ-kHz in
fo rmation is app lied both
to the 74157 data se lector
and to the 7402 600-k Hz
offset lo gic. The 74157 per-

2 METER
~THESIZER

I."

- - - - - - - - ..'--------

Fig. 4. 6()()..kHz offset circu it PC board. Fig. 5. 6()()..kHz offset circui t parts location.
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Component Description
Standard TTL low Power

U1 7402 74102
U2 74157 741157
R1 330 Q 2.2k
R2 330 Q 2.2k
R3 560 0 2.2k
R4 1k 4.7k
R5 1.8k 2.2k
R6 4700 1k
R7 1k 2.2k
R8 1k 2.2k
C1 .01 uF .01 uF

Ali diodes are 1N34 or similar.

Fig. 6. Synthesizer switch wifing. Replace the transmit
switch and add wiring shown in heavy Jines.
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perimenter o r home brewer
who wis hes to pursue it; it
is a " pape r design" at this
time a nd has not been
tested .
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offset ci rcuit. The des ired
offset is se lected by the
BCD switch and is subtract
ed (for 146-MHz repeater
freq uencies) o r added (fo r
147-MHz freq uenc ies) by
the 74181 arit hmet ic logic
chip. The 7400 chip pro
vides t he cont rol logi c for
t ra ns mi t- rec e iv e a nd
repe a te r-s imple x-i nverte d
o pera t ions . This concept is
p rese nted fo r t he ex-

Fig. 7. Connection to synthesizer is between
switches and the programmable dividers.

Disconnect the 2, 4, and
8 leads between t he 100
kHz BCD switches and the
synthesizer programmable
dividers and rewi re accord
ing to Fig. 7. Then wire t he
Re pea te r-Simplex-lnverted
sw itc h, and the un it is
ready to be te sted. Power
should be from a 5.o-vo lt
regul ated source. Circuit
o pe ra tio n s hou ld be
checked before o n-the-a ir
o perat ion is tried. Make
sure that t he proper BCD
information exists at the
circuit output fo r all condi
tions of input frequencies.
PTT-switc h position, and
Repeater-SimpIex-tnverted
switch posit ions .

If improper o peration is
experi enced, check to see
that th e input pull-down re
sis to rs do pull the gate in
pu ts to 0 .8 vo lts o r less.
Also c heck to see that t he
BCD frequency switch out
put is capab le of driving
the gate inputs to about 1 .5
volts. The standard TTL
version requires about 10
mA total current at 1.5
vo lts input to the gates un
der worst-case condit ions.
The lo w-po wer ve rs ion
(7 4l00 se ries) require s
about 2 rnA a t 1.5 volts .
Tab le 2 shows th e compo
nent va lues fo r both the
standard TTL a nd t he low
powe r versions .

Other Offsets

Offsets other than 600
kHz may be of interest to
some readers. Fig. 8 shows
a concept for a se lectable

Co nstruct ion

Co nst ruction is straight
fo rwa rd through the use of
eithe r the printed circuit
board shown in Fig . 4 or
with vectorboard or other
means the builder may
have available. layout is
not c ritica l. Fig. 5 shows
the parts locat io n for the
PC board. The synthesizer
XM IT se lect switch (for se
lecting betwee n the two
BCD switch sets) must be
re placed wit h a DPDT cen
ter-off switch and wired as
shown in Fig. 6. This switch
is se t in its center (off) posi
tion for opera tion of the
600-kHz offset circu it. The
600-kHz circuit is disabled,
a nd no rmal synthes ize r
opera tio n is obtained with
the switch in e ithe r of its
other two pos it ions.

the 7402 o utput info rma
tion for transm it. When the
switc h is in the Inverted
position, the PTT logic is
simply inverted to invert
the above condition. When
in the Simplex positio n, the
BCD-switch information is
fed thro ugh the 74157 inde
pendent of the PTT switch.
Note th at fo r the sta nda rd
simp lex frequencies (146.40
to 146.59 and 147.40 to
147.59). s implex opera t ion
occurs independent of the
position of the Repeater
Simplex-Inverted switch,
because the BCD-switch in
formation and the 7402
output information a re the
same for these frequenc ies.
The complete sc he matic
diag ram is shown in Fig. 3.

Table 2. Component values . Fig. 8. Selectable offset circu it.
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- a digital troubleshooting triumph

Ron Richaz-ds WB2QEL
30 Evelyn Drive
Commack N Y 11 725

The Chip Switch

co m po ne n ts , this tool w ill be
a va luable a dd ition to every
digital workbench . It a llo ws
the ex pcrtmcmcr to i..elate
any number o f pins o n an IC
and, with the usc of a DIP
cl ip, patc h anv input to these
isolated pi ns.

Th e ch ip switch is com
posed of a l f-pin header, two
Bposl tion DIP switc hes, and
a 16-pi n soc kct. Photo 1
sho ws th e typical cons truc
tion. Each DIP switch i..
prepared by carefull y bend ing
the lea ds out ward from t he
body of the switch , 11M king
them vert ical when th e switch
is orient ed in the position
used. The lower contac t ro w
o f each swi tch is soldered to
the header. Finallv. the DIP
soc ke t is pos itioned along the
to p contac t row o f each
switch a nd then soldered in
place.

Pho to 2 shows the chip
swi tc h in actual usc. It is ideal
for changing parallel load bits
to cou nters right in-circuit. or
tes t ing driver outpu ts with
a nd withou t loads attached.
When all the swi tch posit io ns
arc o n, the inserted IC will
function as normal ; by plac
ing the desired position off,
t he associ ated pin is now
open.

A few comments about
parts selection should be
made. Fir st, th e DIP switches
are readily ava ilab le, ma nu
fac tured by AMP or G rayhill,
and offered by several surplus
houses. The t Spin soc kct
should be one with machined
contac t p ins to assure a good
solid mech an ical assembly
with th e switches ; the lea f
style soc ket co ntacts arc too
w ea k, The 16. p in header, no r
mall y used for wire- wrap
panel installation of di scre te
com ponents, is also com
p r i sed of the machined
contacts and is availa b le
th ro ugh parts d istri butors,
ma nufac tu red by Augat or
Robinson-Nugent.

After [ust a few minutes of
a .... embly time, th e chip
swi tch will prove it..elf to be
an outstanding little device
that will make you wonder
how yo u could h ave go tten
along without it ! •

O ft e n , whil e troubl e
shootin g o r d ebugging J

digital c ircuit, one fi nds it
nec essary to isolate o ne or
several lea ds o f an IC in order
to exa m ine the pins in ques
tion . Usually, the chip is
rem oved from the socke t. the
desired pins a rc ben t away
from the pac kage, and the
device is replaced in the
soc ke t. This techniqu e may
work once or twice o n the
same ch ip, but, unfortu
nate ly, it may result in a
broken pin. If the part is an
expens ive o ne, this c an be
catastrophic.

For thls reason, t he "chip
swi tch" was developed. Fabri
cated from read ily ava ila b le

Photo 2.

Photo 1.
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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·Programmable Memory Channels
• Any Transmitter Offset
• Built-I n Memory Scan ner
• Bu ilt-I n Band Scanner
• Memory Chan nel Monitor
• Supe rior Receiver
. 25 Watts Output (adjustable)
• American Made/FULL 2·YEAR WARRANTY

FMS·25
e ren Front·Panel·Programmable Memory Channels
• Built·ln Band Sc anner
• Same Fantast ic ReceiverfTransmitter as System 3000A
• Any Transmitter Offset
• Push-Button Tun ing
• American Made/Fu ll a-veer Warranty

BARGAIN PR ICED AT $439

~ ...
0000000

Aureu$ Electronics Inc.

1415 North Eagle 0 0 0 0 0 0 0
Naper.ille IL 60540
(312) 420-8629

y" Read'" Sfttv,c,,-see page 323, 79



STUA~ELECTRONICS
~".51S IUUIU, liD.

AltIlO... aMID 4Q05

12 16 j 791-MJI

40-80-160 METERS

TOWER TUNER
RESONA TES YOUR TOWER

Now you can eas ily use
you r enti re tower and pres
ent beam system as a
complete l o w ang le
radiator o n 40 . 80 and 160
meters. It is common
knowledge that a dipole o r
inverted-vee must be at
least % wave length high
(120 feet on 80 meterst) in
order for it to be a low
angle rad iato r. But your ex
ist ing tower, if fed wi th the
St ua rt Elec t ron ics TOW ER
TUNER, can be made to be
an o ptim u m low angle
rad ia tor o n 40. 80 a nd 160
mete rs. The Stuart TOW ER
TUNER can be installed
and easily adjusted to a
low swr on any tower no
matter what the .. ize or
type . Tower c a n be
grounded or not. Radials
not necessary. No more
haywire appearance o f
d ipoles and I-V 's. Even
you r wife will love it. The

80

Stu a rt TOWER TUN ER
take s up virt ua lly no ext ra
space but great ly o utper
forms d ipo les and I-V's a t
the same he ight plus it is
easi ly adjus tab le from
ground level. Sta rt making
better contacts on the 40,
80 and 160 meter bands
With an antenna system
that really gets out. The
Stuart TOWER TUNE R will
handle 500 watts o utput.

The STUART TOW ER/
TU NER is a modern RF
matc hing device designed
to match virt ua lly any
ante nna/tower system to
50 ohm coax and will pre
sent a 50 ohm load to the
transmitter.

The Stuart Tower/Tuner
;s currently available in
two models.
1 . 40 and 80 meter model

(#4080)
2. 80 and 160 me ter model

(#8160)

Eac h sys te m comes
com plete w ith the fo llow
109:
1 . TOWER TURNER

MAT CH ING DEVICE:
Th is device matches
nominal 50 ohm coax to
the lower portion of a ver
tical towe r, pole or
other object of similar
sha pe. RF radia tion is
t he n em itted fro m and
recei ved by, the entire
to we r -bea m /q uad
sys tem , The device is
h o u sed In a n a l l
a lumin um box whic h
has been sealed by
mecha nica l means as
well as a chemical
sealer to p rovide a
weatherproof enclosure.
The box is then painted
" comm unica tio ns gray"
with an e poxy based
paint to give a truly at
tractive and mar-resistant
finish. All tu ning shafts

a re rubber sealed to pres
ent an effective moisture
barr ie r.

All outside connections
are made through tech
nically correct hardware
which is sealed by the
best sealant available.

2. MATCHING DEVICE
HAR DW A RE: An
a luminum. ho rizo nta l
su pport membe r which
s u p ports the St ua rt
Tower/Tuner Match ing
Device : and a heavily in
sulated stainless stee l
wi re . The horizonta l
support member is
made of aluminum to

. . .
rrururmze corrosion as
well as to enhance the
a lready tidy looks of the
Stua rt Tower/Tuner. The
Stuart TowerlTune r
matching device extends
outward from the tower
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Fig. 1 Stuart Electronics
500W To w er Tuner

the outer cover or contro ls
o r due to usi ng power in
excess of t he r a t e d
amount.

30 DAY RETURN
PRIVILEGE

If the Stuart Elecrronic
TowerlTuner does not live
up to our claim o r your ex
pectations, simply retu rn
the unit to us:
1 . Within 30 days
2. Prepaid to us

preferably by United
Parcel Service.

3. Not damaged , not
disassembled, etc.
PLEASE NOTE:

Disassembly of the Stuart
TowerlTuner not only rums
the weatherguard seal we
worked so hard to give you
.. it also VOIDS this war

ranty and your 30 day
return privi lege. RETURN
THE UNIT INTACT.

The Stuart Tower Tuner
pr ice has been redu ced to
$99.95 for a limited t ime
o nly. Save $30 off the
regu lar pr ice of $129.95.
O ffe r expires Dec . 31 .
1978 Don' t miss out on
t h is fantast ic o ffe r. Order
you rs today.

State Zip, _

I would like to pay for this purchase by:

WARRANTY
The Stuart Elect ronics

Tower/T uner is gu aran teed
for a per iod o f o ne year
f rom da te of pu rc hase. 1f
any t hi ng goes wrong w ith
the unit wi thin that time,
sim ply ret urn the m atching
device to us prepaid with
proof of purchase. W e wi l l
ta ke whatever steps are
necessary to restore your
TowerlTuner to new specs
and ret u rn it to you
prepa id .

This warranty does not
cover damage purposely
in flicted or w hich resu lts in
damage o r distortion of

sta lled per the enclosed
d irections :
1 . Insta ll fo rward an d

reverse reading watt
meter or SWR meter of
any kind between
transmitter and Stuart
Tower/Tu ner.

2. load t ransmitter at
desired frequency to
about 10 watt s output
(or e nougb to get
reading on wattmeter)

3 . Adjust tuner per direc
tions (sim ilar to any
antenna tuner) for zero
or lowest reflected
reading or SWR .
Unit is now tuned to the

desired frequency and the
adjustments are complete
ly repeatable.

In most cases, one set
tmg of the tuning knobs
will cover either 80 CW, 75
phone o r the ent ire 40
meter band or the entire
160 meter band depending
o n which model you have
wit h an SWR of less than
201 .

City _

o No money enclosed , C 0.0 .

o M C. 0 V ISA #

o Total Amount Enclosed

Street _

Name CalJ _

depending on the usage.
The hardware prov ided

w ill accommodate mount
ing on either vertical or
horizonta l members of the
tower.

NOTE: RF voltages are
present o n the above men
tioned wi re anytime this
system is In use. This
device should be installed
with t h is in mind. Precau
tions similar to those taken
with all antennas should
be followed Ie.g.. don't grab
the wire while transmitting.
etc.I

The Stuart TowerlTuner
has been tested on towers
from 35 to 100 feet in
height supporting both
beams and quads. Rotor
cables and existing coaxial
lines have not interfered
with performance, but it is
suggested that these lines
should be led out of the
tower at ground level.

Telescoping towers, t.e ..
those which extend ver
ti cal ly by extending suc
cessive sec t ions of tower
are complete ly acceptable
for use w ith the Stua rt
Tower/Tu ner. No m od ifi ca 
t ions need be m ade when
using this type of tower.

The system will work
with g ro u n de d o r
un ground ed an t e n na
towers. N orm all y , gu y
wi res will not interfere
wi th performance of the
Stua rt Tower/Tuner. It is
suggested, how ever, that
as wit h any an te n n a
system, the guys be b roken
up w ith insulators to pre
vent any resonance condi
tion .

In our test ing, The Stuart
Tower/Tuner has not ever
requ ired the use of a rad ial
system at the base of t he
tower to give both a good
SWR and excellent signal
reports. However. as with
any vertical antenna
system, some Improve
ment can be expected
when using a counterpoise
arrangement.

Tuning of the system is a
simple. direct p roced ure.

After the apparatus is in-

approx imately 34 inch
es. T he wi re extends
about 12 feet along the
side of the tower.
In addition, all hard
wa re necessary to
mount the Stuart
TowerlTuner on almost
any standard tower is
supplied . The hardware
supplied is eithe r
stain less steel o r cad
rmum p l a t e d steel



Automatic Repeater Offsets

- it's all so logical

cv ,There are also repeaters
which use a p lus o r minus 1
M Hz offset, and finall y,
simplex ope ra t ion is possi
b le from 145 to 148 M H z
wi th zero o f fset.

Th e fi rst th ing you notice
wh en yo u o pe ra te the
HW-1036, o r m any of the
other com merc ial rigs used
o n 2 meters, is that the
mode sw itc h is labeled
"+&00", "- &00" , "S IM",
and " AU X". If you l ike to
tune t he band (as I do), you
w ill find i t necessary to
c o n t i n ua l ly sw itc h be
tween + 600 and - 600
k Hz offsets as you tune
f rom 14& to 147 MHz re
peaters. This may seem to
be a m ino r problem, but i f
all 146 MHz repeaters were
using - 600 k Hz o ffsets
while a ll 147 MHz re
peaters used + 600 k Hz
o ffsets. the offset cou ld
be sw i tc he d wi t h the
c ha nging o f the " M H z"
swi tc h . Th i s i s t he
" No rm al" o peration in r igs
such as the TS700 .

While you' re improving
on t he operation of your
synthesizer, it wo uld be
convenient to be able to
opera te " Reverse." That is,
if I were tuning 146.91 MHz
receive and 14&.31 trans-

BruC'(' McNair N1YK/WB1NYK
/1 Marion Al'f'nut'
HOM,'(>ff NJ 0773 I

I f you ei ther ow n o r are
co ntem p lat ing adding a

synthesizer to you r 2 meter
or 220 M H z rig, you must
conside r the method used
to generate t he f requency
offset required for repeater
operat ion, M any co m m er
cia lly -ava i la b le t ran s 
ce ive rs a nd synt hes izers
generate this offse t in a
m anner that d oes not al low
fo r easy operat ing . The 2
m et er o ffset ci rcuit
desc ri be d be low was
o rig inally designed to cure
these p rob lems in m y
H W -20 3&, al t houg h i t
could be used with m ost
o ther syn thesizers. After
designing thi s ci rc uit and
ta lk ing wit h f riends w ho
are 220 M Hz enthusiasts,
the corre spondi ng 220
M Hz offset generator was
an obvious alternat ive.

First, consider the offsets
required for 2 meter o pera
tion . Depending on wheth
er the repeater f requency
is above or below 147
MHz, most repeaters re
quire a transmitter offset
of plus or minus 600 kHz
from the receive frequen-
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Fig. 2. Brock d iagram of offset circuit for 2 meters.
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are bui lding your ow n syn
thesizer. The requi red fre-
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above . Thi s sho u ld be
especi all y desi rab le if you

Fig. 3. ± 1 M Hz offset cir
cuit.

The Alternative Method
The ap p roac h that I

decided upon was less ex
pen sive than ei ther of the

Op erati on o f Curr ent
System

For each offset used in
the HW-2036, a different
crysta l tuned to foff set is
used to mix down t he volt
age-control led osc il lator
(vcol to a range that the
prog rammabl e c o u n t e r
can divide. If I were design
ing this synt hesizer from
the start , thi s would mean
5 crystal s and 5 sets o f
d iscrete com po nents to
selec t the crysta l. At an ap
prox imate co st of $10 per
offset , this would work out
to about $50 . As it tu rns
out, 2 wi l l be requi red in
either case, and 1 is sup
pl ied by the user, bu t st ill 2
extra c rystals and asso
ciated com ponents are in
cluded in the design (i.e.,
$20).

N ow c o n sid e r G l B' s
alternat ive. You have two
se t s of thumbwhe el
sw itches. Either can set the
transmit and/or receive fre
quency . Reve rse operation
is very easy; just inter
change the pu rpose o f
each switch, Any repeate r
offset is possible (but are
there enough repeaters in
operat ion w ith odd offsets
to use this just i f ication?).
The disadv antage of thi s
approach is that to go from
one repeater to another,
both sets o f thumbwheel
switches must be changed.
Incidentally, G l B uses the
two crysta l oscillators to
pro v ide t ran smit and re
ceive m ixing in the loop as
Heathk it does, to lower the
frequency the d tvide-bv-N
counter must divide. St ill ,
t he extra t humbwhee l
switches cost somet hing 
probably $8 for reasonable
qual ity sw itc hes.

sized rigs in current use.
Fig. 1 show s how transm it
offset is genera ted in the
HW-2036 so we can see
how to change it.

m it , re ve r se oper at ion
would cause the r ig to
receive on 146.31 MHz and
transmit on 146.91 . There
are a few instances when
this capabil i t y would be
helpful : (1) when the
repeater is down -to talk
to someone who is only
c rv st all ed up fo r t he
repeater f requ ency; (2) to
check to see w hether it is
possible to switch from the
repeater to a simplex fre
quency . As the HW -2036
(and many other rigs) was
de signed , to o pe r a t e
reverse it is necessary to
offset the lever swi tches by
6(X) kHz and change from a
+ to a - (or vice versa)
6(X) kHz mode. Did you
ever try to count 6 cl icks
on a lever switch while
d r ivi ng down a bu m py
ro ad , w it hout missing too
much of a transm ission (or
having an accident)? The
design below allows you to
make this change auto
matically by c hanging the
mode switch o ne posi 
tion-virtually in stanta
neously.

Th e third a r e a for
improvement is In
generating ± 1 MHz off
sets. Many r igs offer two
sw i tc h pos i t io n s w hi c h
selec t one o f t he two off 
se ts . Of cours e , any
rep eater transm itting
above 147 MHz will be
li stening below 147 MHz,
and vice versa. It would be
nice to generate thi s o ffset
automaticall y and to allow
reverse operat ion.

The final area for im
pro vement is concerned
with operat ion be low 146
M Hz . O f cou rse, t here is no
rep e a t er op erat io n a l
lowed from 145 to 146
M Hz, but FM emission is
al lowed w hen operating
sim plex in t his uncrowded
portion o f the 2 meter
band. Any repeat er o ffset
circuit design would not be
complete unless 145 MHz
transmissions were auto
matically made simp lex.

These then are the in
convenien ces assoc iated
with many 2 meter svnt he-
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below 146 MHz.
When b2 = 0, the se t fre

quency is from 145-145.995
MHz a nd there should be
no offset . If b2 = 1, then
bj tell s you whether 146 o r
147 is se lec ted . In fact, thi s
is the way to generate 1
MHz offset as d rawn in Fig .
3. The o pe ra t io n is as
follows. If AUX is selected
and t he rig is t rans m itti ng
and operation is above 146
MHz, then the le ast signifi
cant bit (l SB) of the MHz
d igit is "excl usive Oked"
with 1 - t his has the effect
of changi ng a 1 to a 0 and
vice versa. In othe r words,
146 be co me s 147 and 147
becomes 146, causing the 1
MHz o ffse t o n transm it. If
AUX is not se lected or if
the rig is rece iving o r if
o pe ra t io n is below 146
MHz, then th e MHz di git is
not c hanged . Notice that in
either c ase, the other digits
a re unchanged.

Next consider the ± 600
kHz offset . Note that in
Table 1 , for va rious condi
tions, va lues of ± 6 have to
be added to the 100 kHz in
put. Adding + 6 is easy us
ing a 4-bit adder chip. The
i n pu t fr om th e BCD
switches is applied to one
inp ut wh ile t he bina ry
eq uiva lent o f 6, that is
0110, is a pp lied to the
o ther inp ut . Subtraction of
6 is jus t as easy, but it is
necessary to ca lcula te the
eq uivale nt of - 6 and add .
This is the bi na ry code
101 0 . To verify this fact,
ad d 6 (0110) to - 6 (1010).
The re sul t is, in fac t. zero,
as shown in Fig. 4.

The Hardware
All that rema ins is to

des ign the stee ring logic to
apply the co rrec t code to
the adde r to ge nerate the
proper o ffse t .

I won't go into a ll the
deta ils of how this ci rcuit is
designed , but the 2 meter
synthesize r offset genera
tor is show n in Fig. 5.

Now it is time to inte r
connec t everyt hing and
talk about the hardware
used. For this project, I

1001(( 4)

kHz line s a re n e ver
c h a nge d Ii .e .. 146.165 ,
146.865) and the 100 kHz
and 1 MH z line s are
changed inde pendently of
each o ther. If you consider
the sta tes o f the 1 MHz
lines fo r 145, 146, and 147
MHz, you will see in Tab le
2 that b2, the second least
significant bit, tell s you
whet her or not operation is

Transmit
o(simplex only)

.6Ol) k Hz
o
o

+ 1 MHz
+ 600 kHz

o
o

- 1 MHz

~

U'

100 1<

~

ua

Offset
a eeetse

o
o
o

.6Ol) k Hz
o
o
o

+ 600 kHz
o

Table 1.

mode . l isted in Ta ble 2 is
the offset to be used to
modify t h e fr eq ue ncy
selec ted for each band seg
ment and mode o f opera
tio n.

Now look at the b lock
d iagram of a ci rc uit re
q ui red to perfo rm the
ne cessary arit hmetic oper
a t ions. See Fig. 2. As you
ca n see, the 10 kHz and 5

Mode

>oy
Norm
Simp
gev
Au,
Norm
Srm
Roy
Au'

~ ~

lOO l<t
~ 10 01( uz

~ ~

ua

u,
I

147·147.995

Frequency
145-1 45.995
146.146.995

'"00

ro ,.
SYNTH N1Y1C

""m

L
Fig. 8. Parts p lacement fo r 2 mete r offse t c ircui t.

Fig. 7. PC layou t fo r 2 meter o ffse t circuit.

quency offset is generated
a utomatically b y a rith
metically m odifying th e
d igital input to the divide
bv-N counte r. When o per
a t ing in the 146 MHz seg
ment of 2 meters wit h a
- 600 kHz offset repeater,
the circu it described will
sub tract 600 kHz from the
frequency se t by t he BCD
switches in the tran smit
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Fig. 9. PC layout for 220 M Hz synthesizer offset adap ter.

,

Conclusion
If you decide to bui ld

t his circui t, I ho pe you find
automatic repeater offset
as ha ndy as I have . If the re
are any questions concern
ing operation, installation,
or modification for dif
ferent rigs (or bands>. I will
be happy to answer any let
ter including an SASE. •

eve ry t hi ng goes as
pla nned , at this poi nt yo u
shou ld be re ad y to get o n
the air .

MHz code (bS,b4,b2,b1)

o 1 0 1
o 1 1 0
o 1 1 1

Table 2.

f"- -
"'c

t I33Kf E_
~

U, u,

Band segment

145
146
147

L ~

ro 710 MHl
n Hl H
~m

Fig. 10. Parts placement for 220 MHz synthesizer offset
adapter.

a nd 100 kHz d igits. Next,
the prope r swi tc h line s a re
connected to the inputs of
the offset generator. The
outputs of t he offset
generator are now used as
the inp uts to the divide-by
N counters. Mode switch
information is applied to
the proper inputs from a
new mode switch or from a
modified existing switch.
Finally, the push-to-talk
line (which goes to ground
on transmit) is connected
to the proper input. If

lOOKOUT _

:~
'<>-,s,

~

Installation
Both offset circuits are

easily installed in the rig.
You must first cut the lines
from the BCD switches to
the divide-bv-N counters,
but only in the digits that
get changed . For the 2
meter version, all the 100
kHz lines a re cut, but only
the least significant bit
(lSB) for the MHz digit. For
the 220 MHz version , all
lines are cut for t he MHz

a litt le more reasonable o n
220. A tra nsmitte r offse t of
- 1 .6 MHz appears to be
the standa rd . Still , it wou ld
be nice to operate " no r
ma l " " s im p le x" and, ,
" reve rse" as above. All
that is necessary is to sub
tract 1.6 MHz fro m the
BCD switch settings as re
quired . The most conve
nient method fo r accom
plishing this fu nction is (1)
subtract 2 from the MHz
switch, (2) add 4 to the 100
kHz switch, and (3) keep
track of whether it is
necessary to " carry" infor
mation from one digit to
the next. TTL adders
(7483s) are used to perform
the additions while a 74185
binarv-to-Bt.D converter is
used to keep track of ca rry
info rmation . It is necessary
to build t his ci rcuit with
TTL devices because of the
74185-there is no readil y
avai lab le CMOS equiva
lent . The schemat ic of this
circu it is shown in Fig. 6 .

Construction
Since on ly d e sig nals a re

p resent w ithi n both of
t he se offset ge ne rato rs,
layo ut is ge ne ra lly not
crit ica l. Both ha ve been
built o n a piece of per
fora ted board and ha ve
been working fine fo r a few
m ont hs. If you would
rather construct th e cir
cui ts o n a PC board, board
layouts a re shown in Figs. 7
and 9, while pa rts place
ments are shown in Figs. 8
and 10 . Both circ u it boa rds
as well as parts kits a re
available fro m the au t hor .
Send an SASE for detai ls.

used CMOS thro ughou t fo r
a numbe r of reaso ns whic h
are listed be low.

• Power consum pt io n is
ne a rl y ze ro . In fa c t ,
more power is used in
the pull -up res istors than
in the ICs.

• A 4-i nput NO R gate is re
qui red . CMOS 4002s are
easy to get ; t he TTL
equivalent is not.

• TTl would probably re
quire separate power
supply regulation unless
you could steal a few
hundred rnA.

• The current prices of
CMOS v s . TTL are
almost comparable.

The one disadvantage of
CMOS is that the 4008
adder used cannot d rive
TTL divide-bv-N counters
in t he rig' s synt hesize r.
One package is req uired
fo r the 40 50 that must be
u s e d . This cou ld be
eliminated , of course , if
yo u r sy n t hes ize r uses
CMOS d ivide rs.

Some explanation is in
o rde r fo r the mode switch.
When I inst all ed th is ci r
cu it in an HW-2036, there
was a n ex ist ing switc h
lab el ed /I - 6 0 0, S IM,
+600, AUX" which, o n
tra nsmit, e nabl ed t he prop
e r crysta l in t he offset
c rysta l osci llator. In my
HW-2036, the tra nsm itter is
now opera ted wi t h the
simplex always used . The
mode switch is now la
beled " AUX, SIM , NORM,
REV" an d swi tc hes a
ground connection to the
proper input of t he offset
genera tor board . If you
fo llow the connections
thro ugh the 4 diodes in the
mode switch circu itry, you
will see that the signals m1
and m2 take on the values
shown in the table in Fig. 5.

220 MHz Circuit
After I got the c irc uit

above installed in my 2
meter rig, it became ap
parent that the same idea
could be used on other
bands. Fo rt u na te ly, the
repeater offset situation is
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Hans-Peter Baumeister DFiSP/W2
JJ8D Windsorshjre Dr.
Rochester NY 14624

CB to 10

-part XIII: the Lafayette Te/sat 558-75

Fig. 1. Te/sat 558-75 parts location diagram.

10 lJ

X205: 24.865 M Hz
X206: 24 .905 M Hz
X207: 24.945 MHz
X208, 24.985 MHz
X209, 25 025 MH z
X21 0, 25 .065 MHz

No o peration is possib le on
28 .720 M Hz (between
channel 22 and 23) because
of the switching a rrange
ment.

If you want to listen oc
casionally to OSCAR 7, just
use a 25.835-MHz crystal
fo r X210. Thus, cha nnel 23
receives t he 29.502·MHz
beacon, and cha nnels 21
and 22 receive 29 .480 MH z
and 29 .470 MHz, respec
t ive ly, in the CW subband.

If you prefe r the 73
Magazine band plan (chan
ne l 1 at 28.965 MHz ), you
need to re place only the
following crystals:

X205, 25330 MHz
X206: 25.380 M Hz
X207: 25.430 MHz
X208: 25 .480 M Hz
X209, 25.530 M Hz
X210, 25.580 MHz

Crysta l X204 rema ins un
changed , so de lete step 1 in
the follow ing instruc tio ns.
This set of crysta ls gives
you the first 23 cha nne ls of
the 73 band plan.

Some portions of the
transceiver must be
rea ligned , hut t he o nly
components t hat must he
changed a re the crysta ls. A
sa tis fac tory a lignment can

c rys tal shou ld be re pl aced
by a 14.94o-MH z crysta l in
order to get even 1o-kHz
spac ing from cha nne l to
cha nne l (original ly 10-10
20-1 0 kHz), Every c rys ta l of
the fir st grou p yiel ds fou r
channels on 10 meters.

The fo rmu la fx = fo p +
11 .27 5 M Hz - 1 4 .910
MHz, whe re fop = re
qui red operating frequen
cy in M Hz, gives the fre
quency fo r the crystals in
t he 24-M Hz range. Remem
ber: Each of these crysta ls
gives four o pe rat ing fre
quenctes.

Example; The frequency
28.500 M Hz sha ll be on
channel o ne , W hich c rysta l
is necessary? fx = 28.500
MHz + 11 .275 MHz 
14 .91 0 M Hz = 24 .865
MHz. This crysta l replaces
X205 as shown in the parts
locat ion diagra m, Fig. 1 .
This c rystal is in act ion
from chennelt to 4 o n the
selec tor sw itch . X206
re sponds to channe ls 5-8;
X207 t o c ha n ne ls 9-1 2;
X208 to 13-16; X209 to
17-20; and X210 supplies
21 , 22 , no opera t ion, and
23.

If you want all 23 chan
nels in an unin ter rupted
o rder, all you do is add 40
k Hz to the p revious
crysta l's frequency.

Exam ple: For 28,500 to
2 8.730-M Hz c overage,
you'll need:

crystals, whic h are d ivided
into two groups for fre
quency synt hesis: a grou p
of six c ry st a ls in the
24-MHz range with 50-kHz
spacing, and a group of 4
c rysta ls from 14.910 MHz
to 1 4 .9 50 M Hz . Afte r
c hecking the block dia
grams fo r t he different
modes, I decided to re
place the 24-MHz crystals .
Also , the 14 .950-MHz

This tig makes a very
ve rsatile all-m od e

mob ile transceiver when
conve rted to 10 meters .
The price has co me down
remarkab ly from its or ig
ina l offe ring . It s basic
spec ificat ions are : 23 cha n
nels, all modes (USB, lSB,
AM), minimum 12 W PEP
output, an i-f c rysta l filte r,
and + 600-Hz fine-tune
ca pa bility. The rig has 10
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be achieved using only a
wattmeter and a 10 meter
transcei ver. You shou ld
have no p rob lems if you
fo llow these instructions.
1 . Rep l a ce X20 4 w it h
14.940-M Hz crys tal.
2. Repl ace X205 throug h
X210 as required .
3. Set mode sw itch to USB.
4. Plug in the microphone
and turn the rig on. Turn
t he squelch f ull y counter
clockwise.
5. Co nnect a 10 meter
antenna through t he watt
meter.
6. Prov ide a st rong signal
on one of the planned
operat ing f requencies.
7. If you hea r the signal
a l r ead y, rot at e l201
c lockw ise unti l t he signa l
d i sa ppe ar s, a n d t h e n
coun terclockwise unt il the
signa l ret urn s. Cont inue
o ne- h a l f t u rn co u nte r
cl o ckw ise past t he point of
return of the signal. Go to
ste p 9 if you were able to
comp lete th is step. If not ,
cont inue w ith ste p 8.

8. If you don' t hear t he
signal, rotate l 201 counter
clockwise unt il you hear it,
o r check the f requency and
st rength of your refe rence
signal. Go back to step 7.
9. Redu ce the 10 meter
referen ce signal ampli tude
unt il you bare ly hear it.
10. Adjust 1202, l203 , and
l204 for best recept ion.
Reduce reference signa l
leve l as requ ired.
11. Ad just l 18 and l1 9 for
best recept ion.
12. Repeat steps 10 and 11.
13. Set mode sw itch to AM.
14. Press microphone pu sh
to-talk bu tton and adjust
l2, L3 , L4, L5, L7, and L6 fo r
m aximum ind ica t ion on
the wattmeter.
15. Repeat step 14 unt il
power output is between 4
an d 8 W atts.
16. Set mode sw itc h to
LSB.
1 7 . I ncre a se ref e r ence
signal level u nt il a weak
signa l is received, A slight
f re q ue ncy c o rr ec t io n
m ight be necessary .

18. Ad just L12 th rough l 17
fo r best reference signa l
reception.
19 . Remove reference sig
nal and repeat steps f 'l and
18 for m axim um noise.

That 's it ! I f you fi nd it
compl icated - t ry it. It ' s
reall y no prob lem .

The retuning w as suc
cessf u l if there is p ract ical 
ly no d ifference in noise
recei ved w hen you sw itc h
ba ck and fo rt h between
USB and LSB and power
outpu t is nea r ly consta nt
whether on upper o r lower
sid eb and. Better results
might be obtained , how
ever, if you have ac cess to
sop hist ica ted test equ ip
ment .

The time required for the
co nve rs io n/a li gnme nt i s
less than one hour.

Original ly, the fin e tu n
ing contro l varied onl y t he
rece ive frequency . So lder
ing w ire a to w ire b (Fig. 2)
provides f ine tun ing fo r
transm it , as wel l.

I found thi s conversion
very hand y fo r stric t ly
mobi le use. For portab le o r
f ixed u se , h o w e v er ,
rep l aceme n t o f X2 01
t hroug h X204 w ith a 14.910
to-15.010 MHz vfo is feasi
b le and certa in ly worth
whil e. This w ill prov ide a
100-kHz-w ide segment for
e ac h o f c rys t a ls X20 5
t hrough X210.

You wi ll be su rpr ised
how often you get a DX
contac t w ith only 10 W
PEP. Tal king w ith W6s and
W 7s w hi le d riv ing around
in u pstate New York is
" normal," and a contact
w ith South America , the
Cari bbean, o r even South
Afr ica is not a rari ty . Good
DX ! •

Fig. 2. Fine-tu ning poten
tiometer.
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FOR THESE RADIOS ON
STANDARD ARRL REPEATE

FREQUENCIES

CONT ESTS
from page 28

from each cou nty activated.
AWA RDS:

Certif icates to top scores in
each state, province, country,
top 10 MO entries, and top 3 MO
mobi les.
ENTRIES:

Mail ing deadline lor logs is
December 15. Address all en
tries to : St . Louis ARC - KfllIR,
842 Tuxedo Blvd .• Webster
Groves MO 63119. Include an
SASE for results.

WELLESLEY AMATEUR RADIO
SOCIETY 27th ANNIVERSARY

aso PARTY
Spe c ial events station

W1TKZ will be in operation for
42 hours beginning 0100 GMT
November 18 and ending 1900
GMT November 19. A com
memorative cer ti ficate wi ll be
awarded to those sta tions ex
chang ing RS(T) and ARRL sec
ti on or country wi th W1TKZ on
p hon e or CWo Phon e
s weeps ta kes contest ex 
changes are also val id and
welcomed . In order to qualily,
sta tions must submi t a cc m
pleted aSL card and long SASE
to Wellesley Amateur Radio

Society, 324 Washington St.,
W ell eSley H i l l s MA 02 18 1
before December 31 . W1TKZ
will be operat ing on the follow
ing frequencies: phone - 3950,
7250 , 14310, 21400, 28600,
146.52 ; CW - 3720, 7120 ,
21120,28120.

ALL AUSTRIAN CONTEST
Starts: 1900 GMT

November 18
Ends: 0600 GMT

November 19
The contest is open to all

amateurs; power input must be
in accordance with licensing
regulat ions. All contacts must
be on 160 meters, on CW only.
Foreign stations use the cal l
" CO OE," Austrian stations will
use the call "CO TEST." The
authorized suballocations for
Aust r ia a re: 1.823· 1.838,
1.854-1.873, 1.873-1 .900 MHz.
EXCHA NGE:

RST and OSO number start 
ing wi th 001. Each exchange
m u s t be con fi rmed by
repeating the exchange code.
SCORING:

Ever y completely logged
OSO (date, time in GMT, fre
quency in MHz, call 01station,
excnenqes given and received)

counts one po int . Club stations
OE1XMA , OE3XM S, and
OE5XAM count 10 points per
OSO. Mul tipliers are 2 points for
every Austrian "Bundestand''
(OE 1·9), and one point for every
prefi x. Multipl y OSO poin ts
times multipliers for fi nal score.
Every station can be contacted
only once. If a station is con
tacted twice, the second OSO
must be clearly marked as a
duplicate and does not count.

ENTRIES:
Logs must be postmarked no

later than December 15 and
sent to : Austrian Military Radio
Section - AMRS, "AOEC
1978," d o Dr. Ronald Eisen 
wagner OE5REB, Fliegerhorst
Vog ler, A·4063 Horsching ,
Austria.

INTERNATIONAL ISLAND
OX CONTEST

Starts: 0001 GMT
December 2

Ends: 2400 GMT
December 3

Sponsored by the Wh idbey
Island amateurs wit h a special
multiplier for ORP stations run
ni ng tess than 100 Walls. It is
im port ant to note that not all
islands witl qualify as lOX con 
tacts. It is necessary lor every
contestant to have a copy of
the (lOX) Island OX List on hand
in order that OSO points and
mult iplier credit can easily be

tabulated. Enclose an SASE or
3 IRCs and write Bill Gosney
WB7BFK, 2665 N. 1250 East ,
Oak Harbor, Whidbey Island
WA 98277 fo r the lOX list and
contest summary sheets .

Classes or operation include
si ngle- and multi.operator with
single t ransmitters only. Mode
categories include CW, phone,
and mixed entries. Stations can
be worked on ly once during the
contest regardless of band or
mode.

EXCHANGE:
Stations not on the lOX list

give AS(T) and OXCC country.
All stations on the lOX list give
AS(T) and name 0 1 lOX island.
FREQUENCIES:

1805, 3555,3715,7055,711 5,
14055, 14155, 21055, 21155,
28055, 28155, 1825, 3815, 3895,
7215, 7285,14215,1 4285,21315,
21385,28515,28585.
POINTS:

Score 10 points for each valid
contact with an island l isted on
the lOX list which is not in your
own OXCC count ry, 1 point lor
OX station contacts not on t he
lOX list. Count 1 mu ltipl ier
point for each is land shown on
the lOX listing. An lOX Island
may be worked only once on
each band for multiplier credit.
Power multiplie rs are as
tonows: 500 Watts Input or

Continued ()fI page 283
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This NEW MFJ Versa Tuner • • •

95
Antenna matching
capacitor. 208 pt.
1DOD volt spacing.

HEW, IMPROVED MFJ·941B HAS •• •
• Mere inductance for widei' matching range
• More flexible antenna switch

More sensitive meter for SWR measure
ments down to 5 watts output

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

Meter reads SWR
and RF watts in
2 ranges.

1000ueU " Cf,

Sets power range,
300 and 30 watts.
Pull lor SWR.

SWlllWAns

* •

•

TlI A llSMlTTE~. ,

I
Transmitter matching
capacitor. 208 pl.
1000 volt spacing.

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

,-- - -----------,

one ellisttng antenna_No need to put up sepa
rate antennas lor each band.

Increan the usable bandwidth 01 your me.
bile whip by tuning out the SWR from inslcl.
YOllr car. Wor1I.s greal wilh all SOlid state rigs
(like !tie Atlas) and with all tube type rigS.

n trIVets wei, t... Its ultra compact size
81l21l6 inches uts easily in a small comer 01
your sui tcase,

This beautlful Nttle tuner is housed in a
delulle eggshell white Ten-Tee ercesee wllll
walnut gram sides.

So-239 COIll connectors are provided for
transmitter input and coax led antennas.
Quality five way bindil'l!l posts are used for
the balanced line iIlJuts (2). rardom wire illlUt
(1). and ground (1).

.' -;:._ eo
L::=.:"--'·r ·--=.'-=...:...;;...o

ANTENNA SWITCH lets you select 2
COIll lines direct or thru tuner, wire/ba·
lanced line, dllmmy load.

transmitter to any leedline trom 160 thru 10
Meters whel!ler you have C03.ll cable. balarnd
line. or random wire.

YOIl can lune out the SWR on your dipole,
inverted vee, random wire. vertical, mobile
wllip. beam, Quad. or whatever you have.

You can tvell operate II bands with just

Onty MFJ gives you this MFJ·g'(l B Versa
Tuner II with all these features at this price:

A SWR and dual rllr'lge wattmeler (300 and
30 watts lull scale) lets you measure RF
cower output lor simplified tunill!J.

All antenna swltcll lets you select 2 ccax
ines direct or tIl1J hJ'ler. random wirelbalanced
111M!. and tuoer bypass lor dummy load.

A new efficienl alrwoul'lll Inductor (1 2 po
sitions) gives you less losses tban a lapped
torOid lor more warts out.

A 1:.( balun lor balanced lines. 1000 volt
capacitor spacing. Mountll1g brackets lor mo
bile installations (not shown).

With the NEW MFJ Versa Tuner. you can
run your lull transceiver power output - up to
300 watts !![.power 0lIJi!!!L- and match your

NEW 300 WATT MFJ VERSA TUNER II'S: SELECT FEATURES YOU NEED.
HEW MFJ·9.(4 HAS 6 POSmoN ANTENNA
SWlTCH ON FRONT 'AN~E:,l.,... ..

$7995@ (9 G~ 90~
II..... IIFJ-'UI klllo. SWllIWln..*.

NEW MFJ-9.t3 MATCHES ALMOST ANYTHING
FROM 1.8 TNRU 30 MHZ;.' ....".,

$6995@ [!l g ~.
s...... IIIfJ.-141" II" ,
swn_, _no ...,., .." Ii. _II. l . ZI! ...

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.
MFJ.901 YERSA TUNER MATCHES AMYl'll,ni,

s'59U;~;~1 0 (; 0 11
E!II:IIol 12 ...-cw ::. ;:;-=-==~.. _ . rm "'"'"' _I _ .
__, _ •. ' .. ul cal' . 201.,m IF, 1:. _ , Sd ,SIl.

MFJ·900 ECOHO TUNER MATCHES COAl
LINES/RANDOM WIRES.

$4995 ",0 ' ~
0~~-tl_ 000
~

II"" " IIIFJ.lDl toll . 11 _ III' t.1I , ....... ' _ I
< .

MFJ.16010 RANDOM WiRE TUNER FOR LONG
WIRES. ------
1.' lin :lfI lMIl. '" • Nt -
. rm llf ..... _ ; 1111I.11 ,...
... IIlhIcr.. so-n t II ,• •. b J -.. n
II 200 ...... ,t 1.' 1I1Iz. 001l...t hl.. til ,

Onter any product from MFJ and try It. " not delighted, return within 30 days lor a prompt refund (less shipping).
Order today. Money back If not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

For technlcal lntormatlon, order/repair status, In Mississippi, outside continenta l USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800·647·1800 and Charge It On [;i;] ;a ]
MFJ ENTERPRISES ~1~SI~~I~pi9;TATE,MISSISSIPPI 39762 ~ ""



Eric Shalkhauser W9C1
J17 Spring Creek Road
Washing/on IL 6JJ7I

The History
of

Ham Radio

-part VII

licensing
In the very beg in ning,

t he Co mme rce Depar t
ment made avai lab le three
gene ra l types of license
permits . These were:
9XA F - ex p e r i men ta l ,
designa ted by a n X pref ix;
9YAN - institutiona l and

f rom ea rly experimen ts
with the quenc hed arc-gap
transmitters . Dr. l ee
Deforest. the well-known
inventor of the triode, had
a voice-modulated vacuum
tube circu it in operatio n in
his la bo ra to ry in these
early years,

W it h wi re less b road
cast ing us he ring in a com
plete new mode of living
fo r millions. the old system
of dots and dashes had to
give ground to mod ulation
of the ether waves by voice
and mu sic . Norma l
a mate ur comm unica tion
now had company, as the
general pub lic suddenly
took a fancy to this
mys te rious phenomenon.
Such des irable services as
weather and market
re ports, now via wireless,
became an essent ial part
of t he da ily me nu fo r
lis te ne rs, especially the
farmers and the country
fo lks. A new and exciting
na t iona l pastime was
ushe red into being.

In the fall of 1920, sta
tion KDKA an nounced the
first na tio nwide elect ion
retu rns of the Ha rding-Cox
presidential contest. The
immediate resu lt of the
over-t he-a ir broadcast was
hund reds of requ e s ts ,
directed to the Depart
me nt of Comme rce, fo r
broadcas ti ng statio n
licenses. There cou ld be no
doubt that the entertain
me n t fa c t or su dde n ly
stemming from dozens of
sta tions wou ld ta ke over
the airwaves . Experi
menters, ma ny companies,
private orga nizations, and
even individuals vied with
each other to jump in and
broadcast something, just
to be heard.

Early Broadcasting
Histo ry records that, as

fa r back as 1910 and 1911,
the re were voice-mod
ulated signa ls hea rd vi a
wire less . These e ma nated

I n the ea rly 1920s, what
e ffect d id the e mer

ge nce of ra dio broad
cas t ing h a ve o n the
amateu r radio operato r?
Could it have been tha t he
was directly responsible
for t he great po pul arity of
this new e ntertainment
field? Was amateu r rad io
in some measure the in
stigator?

Amateur Radio Broad
casting

In 1919, Frank Conrad
8XK , o ne of ou r en 
thusiastic wireless amateur,
pioneers Hvif,lg in Pitt s
bu rgh, used hi s ama te ur
station to enterta in nearby
listeners with musica l re n
d it io ns. He used an or
din ary telephone mouth
p iece as a micro phone .
This same station. with
se ve ra l modificatio ns ,
went on t he a ir as KDK A on
November 2, 1920, known
as the Westi ngho use
Pioneer Broadcaster.

A WARNING
10 M.nul.dunn
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Vacuum Tubes
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the great nationa l asset of
amateu r ac t ivities . With
the phenomenal growth of
broadcast ing, however. it
beca me n e c e s s ar y to
reg ulate operatio ns before
the situat ion got comp lete
ly out of ha nd . It was
reasoned tha t, as long as
the gene ra l public interest
was being served, b road
casting had to con t inue,
but no t merely to sa t isfy
so m e o ne -s p e r sona l
amusement desi re . Cou
pled with m iserab le plate
su pp lies , some s ta t io ns
severely cl utte red up the
airwaves . Under these con
di t ions, the ama teur 200
meter band be came so
overloaded that amateurs
were fina lly asked by
Secreta ry Hoover to col
la borate and collect ive ly

STATION "WJZ"
BROADCA ST C ENT RAL,
A......... . H...... N. Y. Crn'

455 ),Id~rI

S.rurd.,. M.,. 19th

JoOO-Sopruo Solo by Helm E. Smi'"
$..I«tod Procram

J :1S-" Book 11...-;... ." by G....., 1..1><1 CoIbrOll
L10....Pi...., Solo by Ida K.....bd...i

Four Old Dutch Son,.
•••...•.. ...... . , by J~stf. H~/_

"SOClumo. C y,,..,.- .c.~".

-Le Cou<ou" Dgq.'.
J :45-Sop....., Solo by Helen E. Smith

$..J«lod Proc.....
4 00-..i...., Solo by Id. K .u b<hki

-SCO«11 M tD_ ,. ll
"Mil'lory Polonai..,- •..•..• _, ....• .C.o, ;•

4'15-.~oS:~~ .~. ~~'.'..~: .~~.~ . .R~I
"AI Da.....' n..- . . . ......•..•...... .c.......~.
"(),,~ Fleet;n, Hou. - ••..••..••... . .. Lu
"Loft h I Bubble- AU;,•••

4 :JO-Viohn Solo by MilO Ruby M.Donald
Sel<dfll Procnm

4 :45-Sopt..... Solo by M;.. H.I.., R..,n,...,.,
- B"'. rn 01 1.0>'. " , 0... .
"Beliove M. il All Th_ End..ring

Youn, Cbarm," . • • __ ... . ...•...... ...
"Sonny Boy" C"•..,.

5 000-Violin Solo by M,.. Ruby Md) ld
ll000-l'lI<le W;"Iey', Ikdl'''''' Slon~,

7 :JO-Sopnno Solo by Mm•. ]";11<1
7 :45-F..h ioo T.lk by H• .,....·. Baur

8000-J"",' n:rital by Mm<, Cecil Md.... ~I. ..o
Soprano, 0 1 , I>< M<tropo!i\2n Oper.. an ,l
~h•• Ca..,!) Bttb<. p'an i... 01 th.. S , ...
York Cha l><r of Mu,,;c Soci.'y.

9,OO--Army S ;,hl PlO\lram
"InW'incib!< F',d. hty" ( M.",h) .. F 'D'''<. '''.
., tl<' 01 Bnoty" CO>'011U«) .. ••• . 8 ...""•.1
-n.. Commodot< P~Jb.- . ... _.. .C.w..b.....,

Co..,•• Solo by St.ll: Sergeant H. rb<n
F. Dayi,

"\'.n.~ (WaI.. ) ... ••.. . . .... • . •. .Li•• p_
"Robi. Hood- (Stl<a;"n) ••••• .D. /( ""no
"Salol. to 0;. ... - (1I.n:b) . •• .F<~It........,..

( ....11 noml><•• no< (>thee...i.. notfll by thot
Band oCIh.. 62nd Arti l1<ty, A. A.)

,...-:."-
• •

Herbert Hoover, Secre ta ry
of the Commerce De par t
men t, int rod uced proposed
radio leg islat io n requ iring
a ll transmitti ng stations
used for broadca s ti ng
ne ws, concerts. lec t ures,
and similar programs to
employ limited com mer
cia l lice nse operators at
the controls a nd to adj ust
wavelengths to 360 mete rs,
with 485 meters to be used
fo r issu ing crop reports a nd
weather forec asts.

Although the regu lations
issued by t he Commerce
Dep artme n t we re on ly
tem porary, they did cause
co nce rn a mong rad io
amateurs. They fel t that
some of their legit ima te
se rvices were being cur
ta iled, whe reas the de par t
men t always recog nized

•••

h oued b y

1.'. ' ••"0. III" "....... c. .
..r A ..--1.....

2J J 8.0.d ,
New Y.rk CilY

JOINT

PROGRAM

405 WJY >lETERS

455 W JZ "HERS

Radio Broadcast Central

WEEK ENDING SATURD AY. JUNE l nd

• • U IO c o e e o ... TIO N 0 " ...... , C.

tlons wh ich were cl amor
ing for space in the ether
spec t rum,

Toward the end of 1921 ,
the Department of Com
merce was compelled to
appoint a committee to try
to devise a new code of on
the-air ethics. This was an
attempt to correct a situa
tion bro ugh t a bou t by
ra di o phone , somet hing
which could not have been
foreseen in the o rig inal
estab lished laws of 191 2.

Now two impo rta nt mat
ters came up fo r conside ra
tion: (1) regulating a ma teur
broadcasti ng, and (2) so lv
ing interference prob lems
between a mateu r transmis
sions. commercia l b road
cast ing, and the no vice
listener.

In Januar y, 1 9 22 ,

training school, a Y prefix;
9ZHB - c1u bs and pr ivate
o rgan iza tions, a Z pre fix.

The assigned frequency
depend ed somew ha t o n
the type of program the
station intended to pu t o n
the air. The department
issued suc h licenses fo r
o nly three-month periods
at a t ime. As the numbe r of
requests to b roadcast
mushroomed , all licenses
to broadcast had more ex
tended pe riods and were
designated with ei ther a W
or a K prefix .

Amateur Radio Operators
as Broadcast Listeners

There was no doubt that
t h is newly di scovered
sc ie ntif ic wonder of broad
cast ing via rad io had the
amateur wire less opera to r
deeply involved . He was
found in the forefron t of a ll
the activity. With his in
nate knowledge of rad io's
myste ry, he formed the
nucleus of the listening
public . He was in great de
ma nd to supply the infor
mation and , what then
beca me necessa ry, the
receiving devices to the
nonamateu r public . The re
soon appea red the f irst
one-tube " mus ic box,"
equipped wit h a pa ir of ea r
pho nes o r just a sing le ea r
piece . Whe re distan ce
from the transmitter was
short, ma ny early listeners
u sed ordinary cry stal
detecto rs . The music box
became an addit ion to the
household, often replaci ng
the pho nograp h a nd/or the
piano for the evening ' s
e nte rtainment. Conce rts .
lectu res, recital s, a nd news
were there to enjoy as
these events too k place.
Natu ral ly, t hese su dden
cha nge s thrust upon an un
suspectfng pu bl ic brought
about an a lmost revo lu
tiona ry altered standard of
li ving.

Major prob lems in the
overa ll ra d io fie ld
developed because of the
wavelength allocations fo r
hundreds of domesti c ste-
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come up with sugges tions
of the ir own for regulat ing
the traffic in their own
b a il iw ic k . Th e und er
standing was clear to all.
Betwee n the telegraph and
the pho ne, o ne necessarily
must be subse rvient to the
other. There was grave fea r
that the part ing o f the ways
for am ateur o pera t ion was
imm inen t.

The First National Radio
Conference

When the First National
Rad io Co nfere nce was
ca lled in Was hington on
February 27 to March 2,
1922, t he re was common
agreement among all con
ce rned in the final re port
that was issued: no more
phone broadcasts by ama
teurs.

Although th is ve rdict set
ce rtai n amateur stations
somew hat aback, they did
come away from the ses
sions with a recommended
wave assignment extended
to a ra nge be tween 150 and
275 meters. At t he con
ference, an amateu r was
he ncefor t h defined as
fo llows:

"An amateur is one
who operates a radio
stat ion trans mitti ng
or receiving o r both
without payor com
me rc ial ga in, merel y
for personal interest
o r in connection with
an o rganiza t ion of
like inte rest"

Amateur Phone Vs. CW
How did al l this change

affect the ama teur who
had used the ethe r as his
own domain for so ma ny
yea rs? The re was no way in
which he could escape this
"i nvasion " of his ac
customed privacy. An un
avoida ble cont roversy
soon developed among the
CW and the pho ne hams.
Withou t customary coop
era tion, it was recognized
that t he ethe r waves were
loaded with interfere nce of
a new kind. How cou ld the
re lati on b e t we e n t he
amateu r phone operator
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and the dot and dash pro
ponent avoid a serious
break in the interna l ranks,
a situat ion which was
evidenced in some QST
corresponde nce between
the o lder dyed-in-the-wool
amateu rs a nd the new
comers?

Added to this internal
trouble of radio phone vs.
code men, wireless had to
come to grips with yet
anot he r problem, na mel y,
cit izen radio as dl st in
quis bed from amateur
rad io , Wou ld you believe
tha t QS T used its front
cover page to designate its
monthly magazine as fo l
lows: devoted exclusively
to citizen radio (August,
1922); and the fo llowing
month it came up with:
devoted excl usively to
amateu r rad io (Septembe r,
1922)1 Typical amateur
ra d io stoo d a t the
crossroads for a time.

To minimize chaotic in
terference , a ll phone
broadcasts , those oper
at ing on virtually the same
wave length as the code
stations , soon discovered
that they were jammi ng
eac h othe r unmercifull y.
What was pleasure turned
into bedlam . All early
courtes ies of the e ther
waves, which had become
recognized, were disca rd
ed and fo rgotten. To the
tec hnician who operated
on phone, the code man
was visualized as an ig
no rant brass-pounde r.
Among the old-ti me CW
amateu rs, it was suggested
that t he phone ma n joi n a
radio cl ub or visit anot he r
station and observe what
was gotng on among us
"a mateu rs,"

The Need for Order
By the fall of 1921 , the

radio tel ephone had heavy
competi tion. The re was the
commercial broadcaster,
the amateur broadcaster,
the code ma n, and the
many thousand he lp less
novice listene rs. T he
va rious p roblems that
deve lo ped we re rap idly

becoming mo re serious to
amateur radio. Also ap
pare nt to eve ryo ne was the
sudden upheava l in the
t ransgressio n of existing
legis la tio n to co n t ro l
transmitters. For a number
of yea rs, no consideration
had been given toward ini
tiating revisions in the old
1912 law.

At the conclusion of the
conference, all amateurs
we re in fo rmed th at, effec
tive immediately, a silent
pe riod must be observed
from 8:00 to 10:30 pm d aily
and d uring Sunday morn
ing church se rvices . The
First National Radio Co n
fe rence pla ced commer
cia l broadcasting into the
310 to 435 mete r range.
The amateu r was not only
ass ured his existence, but
also came out ahead in t he
assigned wave-band ter
ri tory in which he could
operate. He was asked to
so divide hi s newly
designated te rrito ry to the
sat isfaction of all con
cerned.

The rad io confe rence in
Washington was well at
te nded by all part ies af
fected and se rved to a llay
a number of conflicts . The
regu lations proposed were
only recommendations to
be observed between many
interests . All reali zed tha t
this was no binding law,
albe it it was a hope tha t a ll
would cooperate. In a n at
tempt to approve wave
lengths, however, the allo-
cat ions came to naught
because the milita ry in
te rests still do mina ted the
de liberations and a ten
tative inte rnational agree
me nt d raw n u p was
promptly repudiated .

Proliferation of Broad
casting Stations

By Apr il , 1922, t he re
were 60 large and powerful
b roadcas ti ng statio ns
operat ing o n the ai r, with
app roximate ly 500 applica
tio ns fo r b roadcast
li cense s pend ing. Suc h pro
life ration of sig na ls
emanati ng from so many

stat ions in the assigned
operating spectra, with no
binding assigned frequen
cies, proved chaotic. More
hea rings we re sc hedu led
by the sec reta ry, but, since
recommendations did not
ca rry legali ty, the re cou ld
be no e nfo rce me nt, so
ag reements were not
re spected ,

The a ma te urs at the con
fe rence heard plenty of
disc ussions abou t giv ing
up spark t ransmitters
altoget her in o rde r to
allev iate inte rfe rence. CW
had come into its own in
many stations. Just one
pa ra mo u nt d rawbac k,
however , slowed the
changeovers. The cost of
the higher-power tubes for
conversion necessary to
compete with the powe r
output of the spa rk was
still a factor , New power
supplies requi red a new ap
proach to deliver a signa l.
Such costs put a decided
c r im p into t he ham ' s
pocketbook. The time was
not ripe for abolis hi ng one
system fo r the othe r, as
much as this was desirable.
Pate nt li tigatio ns a mong
the larger companies and
co rpo ratio ns hinde red
man y de velo pm ent s in
equipment and accessory
compone nts, especially in
t he vacuum tu be a rea,
whe re competi tion for
manufactu ri ng ri ghts was
especially kee n.

By now, there were ap
p ro xim a te ly 14 ,000 li 
censed amateurs in the
United States . The
Ame rica n Radi o Rela y
l e ague made a request at
one of the regiona l conven
t ions to lend a helping
hand to the many broad
cast listeners, who, like the
fa rmer, h is fam ily, the
grocer, and the banker, had
no knowl edge of adjus ting
even the simplest receiver .
The receive rs ava ilab le on
the limited market in many
instances we re st ill so
primit ive a nd crudely con
st ruc ted th at se lec tiv ity
was impossible to attain,
mak ing el iminat ion of in-



This is a geographica l Jis t o f
radio stations that ex is ted
around 1922. The list is ar
ranged alphabeticall y b y state
and also within each state.
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fol ks who wou ld become
t he vast a udie nce to
monito r a nd judge the

re c ei ve rs wa s a t hand .
Someth ing pract ica l to
place into the hands of the
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Build An FM Tweaker

-simple deviation meter

Fig. 1. Devia tion meter schema tic d iagram.

enclosu re . The inte rn al
oscillator section is bui lt
on a small piece of 2" x
4 1.4 " PC board, with t he
balance of the c ircu it built
on a p iece o f 5" x 3" perf
board . The re is a 4" x 2"
piece of PC board used as a
shie ld between th e o scilla
tor and meter sectio n (See
photos), Power is provided
by a 9-vo lt tran sistor rad io
battery held by a clamp in
side the box.

Calibra t ion and Use

Befo re ad jus ting the t im
ing ca pa ci to rs Ct j -Ctj .
connec t a scope to pin 6.
the output o f the o p amp.
and app ly a n audio signa l
to 11 until no tice able clip
ping o cc u rs. Then ad just
RA un t il equa l cl ipping lev
e ls occur o n the o bserved
wavefo rm. One kHz is a
good compromise frequen
cy at which to make the
measu reme nt. Check at
lower and higher frequen
cies fo r symmet rica l posi
tive and negative peak
cl ipping . Ad just the timing
ca pac ito rs fo r a ll three
ra nges. being sure t hat the
o utput of the audio signal
so urce is sufficient to pro
duc e clippi ng . usually

tere nce signa l is amplified
in a 741 op amp. The op
amp will cl ip at about 30
mV input. the reby produc
ing a rel ati vel y consta nt
am plit ude sq ua re wa ve
out put. This signa l is ap
plied to a d iode detector
vi a a meter an d associa ted
timing capaci tors.

Since the input ampl i
tud e is constant a change
in frequ ency will p roduce a
cha nge in the waveform 's
ave rage cu rre nt a s in
d ic ated by t he me ter .
Three ranges are se lec ted
b y SR . Ca li b ra tio n is
achieved by appl ying a
known acc urate aud io sig
nal to t he input and trim
ming the capaci to r va lues
to a ch ie ve the de s ired
mete r deflec t io n.

Construction

An alum inum chassis
with bottom plate (Bud
AC-421 a nd BPA-1590) is
used with cabinet dimen
sions of S" X 9'h " x 3" .A
m eter sw itc h , c rysta l
socke t , exte rnal /internal
sou rce switc h, and line ari
ty cont ro l a re mou nted o n
the chass is tops ide . the
bottom cover be ing used
fo r th e ba ck of t he

The Circuit

An inter na l t ra ns is to r
osci llator or an external
sepa rate s tabl e s ig nal
source may be used to sup.
pl y ene rgy t o a m ixer
diode, a 1N82 (Fig. 1). A
sam p l ing antenna (short
rod, etc.] also suppl ies rf
pickup to the mixer d iode.
The audio heterodyne dif-

me ter used to se t an aud io
ge nerator to pro v ide a
rea sonably accura te at in
put to an FM modulator .
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The device desc ribed in
this article can be used

to check the deviation o f
an FM t ransmi tter. It may
determine how far off fre
q uencv the transmi tte r car
rie r ma y be. and can also
be used as an rf signa l
source . It can also be used
as an aud io f requency
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Front panel layout showing controls and func tions. Con
trol a t upper right (marked Balance) was la ter changed to
Linearity, wh ich it is called in the text.

Bottom view of chassis. Cx is seen in center of chassis at
fa r right. It should be adjusted with bottom plate installed.
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indicate correspondingly.
If no spectrum analyzer is
ava ilabl e, one may use a
ve ry se lec tive re c ei ve r
tuned to the center fre
quency of the carrie r o r at
the center of the 2 meter
re ce iver's i-f . The t ransmit
ter dev iation is t he n in
creased unt il the carrier
nu lls. The receiver must
have a selectivity position
appreciably better than 3
kHz in o rder to resolve the
ca rrie r nu ll . Ca re must also
be exercised to ensu re the
rece iver is indeed tuned to
t he ca rrier and not one of
the dose-in upper or lower
sidebands. •

nu ll or zero c rossing occurs
at a Bessel function va lue
of 2.3. Then, using 4 kHz as
a de sired dev iat io n, 2.3 =
4.0/fm = 1.739 kHz.

I then set my audio sig
nal generator very ac
cu rately o n 1.739 kHz . I
have a method of do ing
this to .01 percent o r bette r
accu racy . I t he n inc rea sed
the input to t he 2 meter FM
transmitter modulator, ob
se rving the spectra l display
o n the ana lyzer unti l t he
ca rrier li ne nu lled at the
first Bessel crossing. You
have now acc urate ly pro
duced 4 kHz deviation and
the de viation meter shou ld

terence in frequency be
tween the transm itter and
dev iatio n meter LO source.
Ad just Cx fo r a minimum
reading. Any hu m, no ise, or
alternator w hine will pro
duce a resid ua l read ing o n
the mete r. Cx is adj usted
th ro ugh a hol e in the
chass is bottom pla te. If an
exte rna l LO is used, the fre
quency is exte rna lly ad
justed at the source fo r the
lowest meter reading o n
t he d e vi a ti on m eter .
Steady tone modulation
can be a ppl ied to the
transmitter and the devia
tion control adjus ted as in
dic ated o n the meter . Since
the deviation meter ci rcu it
responds to ave rage cu r
re nt , the read ings obta ined
with voice will te nd to be
characte ristica lly lower.
This is a fun ction of the
ba llis t ics of the me ter
used, and is a lso depen
dent o n the wa veform
characteristics of t he pa r
ticu la r voice used .

Even tho ugh the devia
tion me ter is not acc ura te
ly pea k read ing, i.e .. will
fo llow instantaneous voice
peaks, error can be mini
mized by adjusti ng the
mo d ul a tor cli p pi ng cir
cuit ry found o n most trans
mitte rs . Th e modu lato r
dipping ci rcuit ry should
be adjusted to just com
mence cli pping at t he
de sired (steady-state tone
modul ation input) devia
tion meter re ad ing. Severa l
t ransmitters may be netted
by setting the deviat ion
meter LO a t the desired fre
quency, then adj ust ing the
frequency o f each trans
mitter in turn , watching for
a minimum defl ection of
the deviation meter.

As there is sufficie nt LO
e nergy presen t at J1 , re
ce ive r LO adjustment may
be effected in the sa me
manne r. Anothe r c ross
check fo r calibration of the
deviation meter cou ld be
mad e with the use o f
Bessel null s (B = Af/fm ). I
performed thi s wit h a
He ath 513-620 spectrum
ana lyzer. The fi rst Bessel

about 30 mV input. The
me ter de fle ct ion sho u ld
then be reasonabl y propor
tiona l to audio frequ ency
input.

I added RB in paralle l
with the meter to act as a
linearity correc tor. It co r
rects sma ll se gments of the
meter sca le for improved
li near ity. With RB set at a
maximum of 10k, the meter
linea rity on any range is
wit hin 5 pe rcent. By cali
brating with a known audio
freq uency, the range lin
ea rity can be imp roved to
about 30 to 60 percent of
full scale meter read ing. I
wou ld set t he aud io oscilla
tor to 5 kHz, then reduce
RB to make the meter re ad
exac t ly half scale (remem
ber to have the op am p
clippi ng) . The re sult ing
li nearity between 20 a nd
70 percent of full sca le was
improved . If des ired, RB
may be left out a ltogether
with no great loss of li nea r
ity.

A simple c heck fo r suff i
c ie nt inpu t a m pli t ud e,
whethe r fro m a n a udio
oscillator o r freq uency
modulated rf sou rce, is to
see whet he r increasing o r
decreas ing the input ampli
tude of aud io o r modulat
ed rf causes an apprecia ble
change in mete r def lec
tion . On the 20 kHz range,
the me ter ind icat io n must
be multip lied by two. For
de viati on me asurem ents,
rf pickup is provided to n.
A local osci llator (LO) is
then provided by an appro
priate c rysta l plugged into
the crystal socke t or a n ex
ternal LO signal can be a p
plied to J2 with SA in the
externa l position. When us
ing an external o r in ternal
signa l source, it is required
that a fund am ental o r har
moni c out put equal to the
t ra nsm itter freque ncy and
of sufficien t amplitude to
p rovide a detected signal
that will cause the o p a mp
to comme nce cl ipp ing be
used.

When the trans mitte r is
keyed, the mete r will in
dicate any audio beat dif-



Another
Surplus Treasure

- convert the R-648/ARR-41 •receiver

Gary McClelJan
Box 2085
La Habra CA 9063 J

H OW would you like to
have a general-coverage

communicat ions receiver that

covers from 150 kHz to 25
MHz and features digital
tun ing for a bargai n price?

The R-648/ARR4 1 receiver
has been showing up in sur
plus chann els lately, and it
has th ese requirements. For
about $100 to $17 5 you get
the above featu res and much
more. Here are some other
features it has: an oven-con
trolled crystal calibra tor tha t
generates calibration points
every 250 kHz, double con
versio n on nearl y all fre
quenci es, switchable selec
t ivity (via Collins mechanical
filters), permeability-tuned
vfo, modular construct ion,
two rf stages, and so on. It 's
also easy to convert for ho me
use, a definite boon in my
opinion because that is where
I do all my listening!

Fo r years, I have been
interested in SW U ng, and,
since few ham band trans
ceivers cover the in ternational
shortwave bands, 1 have been
unable to do any SWU ng.
Reviews in 73 Magazine of
shortwave general
coverage receivers had fi red
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Fig. 1. Block diagram of R-648/A RR-4I.
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are selected by the " Megd
cycles" dial , by contrast. The
PTO converter acce pts signals
either from the mixer stage or
directl y from its rf amplifie rs

Top view again. Converted power supply IS located next to
hand in this picture.

permea bility-t uned (PTO) vfo
sect ion. Th is sect ion is tu ned
directly by the " Kil ocycles"
dial. The crystal oscillator
crystals and the proper coils

b urned-o ut power switc h.
Replacement was easy.

I purch ased a schematic
diagram of this se t from Fair,
so I co uld figure ou t what I
bou ght and how to conve rt it
for home use. Fig. 1 shows a
block di agram of t he
R-648/ ARR4 1. Two rf stages
amplify the signal from the
ante nna and drive a mixer
stage. If I remember cor
rec tly, two rf stages are not
used for gain; they isolate the
antenna from the local oscil
lato r, preventing rf signals
from reaching the antenna.
This could give enemy forces
a signal to track with. The
mixer is drive n by a crystal
controlled local oscillator.
This is the fi rst si gnal con
version. The o utput si gnal
drives a converter stage,
which is housed in the

me up enough to seri ousl y
look into buying one of these
units that is, until I
checked pr ices. So I put off
buy ing a general <overage
receiver fo r a while. Then
Fair Radio Sales of Lima,
Ohio , started advertising the
military surplus R-648 radio
receiver at a price I could
affo rd to pay . Before long,
the postman was delivering a
large box , and that is what
led up to thi s article.

Naturally , the first th ing I
d id was un pack the unit and
pull the cover off, exposing
the wor ks . It 's a rath er hefty
set by todav's standards,
weighing about 30 pounds,
and is about t he size of the
old BC-348 (remember thatl }
ai rcraft receiver. My unit was
built for the Navy, appa rentl y
around 1961, according to
the date codes on the vario us
parts. So it is not too old.
This set has a lot of inter
es t ing f ea tures, such as
essentially all parts are con
tained in si x plug-in modules.
Each module comes out
simply by removing th e red
painted screws. Even the
front end comes out. Loosen
a few screws and it lifts out,
mechanical tu ning section
and all. I migh t add that this
set is permeabllltv-tuned like
a car rad io - there are a
bunch of ferrite slugs moving
in and o ut of coils on th is set .
The fro nt panel can be swung
down and unplugged from
the receiver, too, a dec ided
asset because my un it had a

Top view of receiver. Front panel swings ou t and may be
completely removed. Close-up ofpower supply componen IS under chassis.
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"This is t he cu rre nt the set draws.
·· Used in t he last conversion met hod onlv.

Fig. 2. This list "decodes" the numbered tubes found in the
receiver.

BO ',.

' l O~ '
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provide all the voltages. I
followed th is method using
the power sup ply sho wn, and
you can see my handiwork in
the photos. All of the parts
mount directly on the chassis,
as you can sec . Th e OA2 tube
was used as per the original
circ uit. You might get a
150-volt, tn-wau zener diode
and use it ins tead .

I foun d th e parts a t a local
flea market. Someone sold
me an old Bogen AM/FM
tuner for a dollar, and I
ended up with th e necessary
SOD-volt c-t t ransformer, a
filter cho ke of about 2 hen
rys, and a set of spare tubes,
which is not bad for a dollar.
[ did have to rew ire th e fila
ments for 6.3 volts, though,
but the savings was worth it. I
did include a 500-0hm,
10-Watt resistor in the center
tap lead of th e transformer.
Th is was done so the rece iver
would run a little cooler
the B+ fel l to 220 volts.

Th e thi rd modification IS

• 6 .3 volts at 6 Amps

Standard Tvpe Replacement

6AK5
No sub.
6AL5
6BA6
6BE6
12AU 7

' ~ "00 '( 21

'00',.

rcc,---- - ------ "

Tvpe in Recei¥tlr

5654
5686
5726
5749
5750
5814

6 .3 volts at 4 Amps

•

Transformer Require ments

Min imum " Suggested [qet t his onel

B+ 250-0-250 volts at 70 mA .. 250-0-250 volts at 100 to 120 mA
Fil. 24 volts at 1.25 Amps • 24 verts at 2.5 Amps

or" or- -

offending dynamotor and
replace it with a power
supply, naturally. If you
choose your part s carefully ,
you can mount everything in
the space left by the dyna
motor. Fig. 3 shows the de
ta ils. The fi rst thing you do is
fin d a 24·volt filament trans
former. The filaments draw
slightly more than an Amp 
about 1.25 Amps, as I recall
- so you woul d usc a 2.5
Amp transformer. The B+
supply needs 250 volts at
arou nd 70 mA; a standard
receiver power transformer
wo uld wor k here. Since
power transformers arc
expensive , you will probably
want to scrounge for one.
Anoth er prospect is the Fair
Ra d io model 8 18 trans
former. It has a 500 V cot, 80
mA winding and a 24-volt ,
2-Amp wind ing, and it sells
fo r $10.75. I haven't tried it
in this application, but it
looks small enough to fit in
t he dynamotor well and

P " .S
0-
•. 202

r--r-- -'

Fig. 3. Power supply schematic. You may have to juggle some
resistor values to get the correct output voltages, but get 220
to 250 volts on the main B+ line, and you are all set.

removed each tube and tested
it , my curiousity got the
better of me and I removed
the modules and lifted the
covers. I looked for burned
parts and loose hardware.
Th is was t ime well spent
because I found several loose
ground lugs. These things
take o nly a few hours to do,
and I suggest you do the
same. I'm sure they saved me
trou bles hooting inter
miuents!

I finished up with the
usual stu ff - I installe d new
di a l lam ps, sprayed pot
cleaner on the controls and
switches, and lubricated the
tun ing gears. If you are luc ky
enough to get a mint unit,
you may no t have to do all
t his. But it is easy work.

I looked in to conve rt ing
this un it an d devised three
ways. You are welcome to
pick the one you like. They
are arranged in the order of
the amou nt o f time they take
to do, with the quickest one
first.

The first meth od is hardly
a conversion at all. You
simply han g an anten na, a
pa ir of 600-0h m phones, and
a 24-volt power source on the
receiver. There is one flaw in
this conversio n; the dyn a
motor must be in place for it
to work. I didn' t ge t the
dynamotor, so I couldn 't t ry
this method. Then you'll
need 24 volts. Eith er ge t a
2 4-vo lt, in-Amp power
supply or two 12-volt car
batteries in series. Connect
the negative lead fro m the
power supply/batteries to
pins B and E on po wer jack
1·30 1. Then tie the posit ive
lead to pin D of the same
jack. Plug in an antenna an d
h e adphones (ste reo head 
phones will do in a p inch).
Flip the power switch on, and
you should be rewarded with
a big squall from the dyna
mo to r. A few moments late r,
you should get noise in the
phones and then the usual
SW-ty pe stuff.

Th e n ex t conve rsion
method will probably fol low
after you or your wife gets
tired of the racket fro m the
dy namotor. You remove the

on some bands. I have rather
sketchy information on this
part of the set, but I would
guess the PTO converter ru ns
"straight through" on the 2
to 3 MH z band . The o utput
of the co nverter then drives 3
stages of i-f. In the midd le of
these stages, there are two
Colli ns mecha nical filters, o ne
6.0 kHz wide and one 1.4
kHz wide.

The 6 kHz bandwidth is
too wide for most communi 
cations today, but it wor ks
fi ne for the A3 modu lation
used for internatio nal broad
casters. The 1.4 kHz filter
worked okay for SS B, which
was surp risingly easy to tune
in on a surplus receiver (ever
try an ARC-S?), but a sharper
filter would be nice. The i-f
frequency is 500 kHz, by the
way. Foll owi ng the i-f stages ,
there is a diode-tuned bfo (no
tuning cap on the front
panel), a detector, norse
limi t er , a nd ave ga te.
Not hing's really ne w here.
Rounding ou t the set, t here
are three stages of audio.
Surprisingly, this set suffered
fro m the well- kno wn " head
set au dio" which surplus re
ceivers seem to be prone to.
After I had the set running, I
mod ified it for more outp ut.
There is also a crystal cali
brator (whic h they call a
"spec t rum generator"). It has
a 500 kHz crystal in an oven,
which is divided by two for
the cali bration markers.

That 's a quick summary of
what's inside the R-648 re
ceiver. The next step is to
convert it so you can use it .

Once 1 had an idea of what
I'd bought, I decided to clean
it up a little. You might want
to do the same things I did ;
they may save you trouble
shooting later. Firs t, I re
moved each of the tubes and
tested them. Since all of the
tubes are nu mbered (c.g .,
5750 instead of 6B E6), you'll
need the chart of Fig. 2 to
convert your tubes into ones
that can be tested on most
tub e testers. You'll probabl y
have trouble test ing the 5686
- there is no equivalent for
it. I had to test mine in an
industrial tube tester . As I
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Another thing you will
pro bably want to do is rewire
the fuse holder and power
switc h on the front panel so
that they control the ac
power and not the filament
line. Cut the leads on the
power switch and splice them
together. Then d o the same
with the fuse holder. Th is is
so th e dial lamps will con 
tin ue to li ght. Run ex ternal
wires bet ween the fuse and
power switch and the two
u n use d con nec tio ns on
P-304/J 201 connectors. Then
run o ne side of your power
transformcr fs] to one con
nect ion , and o ne side o f the
ac coed to the other u nused
con nec tio n. In my u nit, the
pins used were 10 and 14. Oh
yes, cha nge the fuse to 1
Amp.

Ho w well can you ex pect
the receiver to work? It
proved to be very sensi tive
over t h e lun ing range .

•
Selectiv ity was o kay for SW
but a litt le too broad for the
crowded ham ba nds. Stability
was quite good, and SSB
stations ten ded to s tay put
for a while . In all , a success ful
conversion! •

I wi ll be happy te try to
answer your letters, if you
enclose an SASE. .

fi t. But, after it's ins talled,
you will be able to d rive a
spea ker to fa ir volum e if you
wish .

transformer o n the audio
amplifier assemb ly. Get a
small ou tput transformer of
14k Ohms to 8 Ohms. A
small universal ou tput trans
for mer will do if you select
the right tap s. T ry to mount
it in place of the old square
tran sformer if you can, bu t ,
in all likelihood , you will
have to mou nt it on its side
or make a brac ket or devise
some other way to make it

Rear view of receiver.

Power input

6.3 volts t o p ins 10 and 11, P701

6 .3 volts to p ins 4 and 2 , P750

6 .3 volts t o p in 16. P501
grou nd pons 1 7 and 18 . P5Ql
6,3 volts to pin 4 , P1301
ground 10 pin 10. P1 301
6 ,3 volts to p tn 7 o r 11 , PGOl
ground to pin 5 . P601

ground 10 pin 10 . P750

grou nd to pin 6 . P701

con nect p in 3, V505 to
p in 16, p·501
grou nd pin 9, V1 301

no m od

Conversio n

using 16-gau ge wire. This is
about a t wo-evening job. You
will the n need a 6 .3-volt , 5
to 6 -Amp tran sformer, as the
fila men ts draw abou t 4
Amps. It 's not a job for
everyone's tas tes, but the
fl exibility may be worth it.

Now that you have done
the conve rsion, a few im
provements may be in order.
The first thing you can do is
change T1301, th e o utput

1 . ju mper pins 4 and 2
on P750

2. remove R754 (39 Ohm.
2wl

3 . ground p in 4 0 1 V750
or p in 9 0 1 V75 1

1. ground pin 4 , V70 1
2. cut wire o n pin 4, V702,

then ground t h Is wire
3. add jumper to p in 4, V70 2,

and connect to pin 4, V7 03
4 . ju mper pi ns 10 and 11 0 1

P701

A g. 4. Wiring data for 6.3-voll filaments.

1.0 I ,H OI I. l ' H o ,

R' .... .. Rf o sc

J,' aOI J,' " 2 0 '

I. I. I, H OS 1. n o . ::,,;J, 20S ..
H .... Sl>E c rlf uM

' · " 1' 0GH . ( RUOR

(2:0nos ).,' 0 no, J ' JO nOG
CU T . ,R! f Olf .. [lfl Y HUc~(O " ER r

Al amp lifier assembly

RI amplil ier assemb lv

RI o sci llator assem bly

Module

1·1 bfo asse mblv

Spectrum genera tor
assembly

the most ambitious of all. ,
used the power supply dis
cu ssed be fore, but I rewi red
all of th e fil aments. You may
no t want to do this if you
don 't care to t inker with the
converted rece iver ; I like to
tinker and I like to be able to
remove modules with out
worry ing if othe r t ubes' fil a
ments will not be lit if I pull a
modu le. In other wo rds, this
is a bit o f a job . But , si nce I
made this conversion, I have
swi tched to a solid state
a u d io sys tem (contained
within the audio module ) and
elimina ted two GAL5 tubes,
cutting several Amps of
current dr ain off the fi lament
l i n e . This mean s a
cool er-running set and better
stab ility. You can see the
solid sta te module in the
photos. The calibrator will be
converted next.

Fig. 4 sho ws a rundown of
the filament conversio n to
6.3 volts. Mod ify the modules
first and chec k them o ut by
apply ing power to the pins
listed under " power in."
Then turn your attent ion to
the main chassis and bus the
pins of each module together
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- front-end protect

your test equipment

th e instruction books out (re
me mber the o ld adage 
when all else fails, read the
inst ru c tions). The specs on
the prescaler show th ai the
input sensitivity is 50 mV
fro m 2 t hrough 100 MHz and
125 mV fro m 100 th rough
175 MHI. wit h a max imum
input of 3 volts rms (before
smokc j] .

A litt le conservative th ink
ing is called for here . If 1
wan I to plav it rcallv safe, vet
sti ll have a sufficie nt signa l
into t he prescalcr o r coun ter
for easy operation, I figure a
nice ha p py compromise
wou ld be an input of around
300 to 500 mi ll ivo lts. Tha t
s ho u ld b e co n servati ve
e nough for anyone 's boo k.
How, then, do I accomplish
t his?

I gene rally fi nd th at in
using the prescaler or cou nt
er, I'm measu ring the out put
frequency of either my lco m
22 A on two me ters, or the
Colli ns S-Li ne on t he low
bands. There are two differ
en t power levels and two dif
fere nt frequency ran ges , also.

In zapping the front en d
of the test equi pment , my
favorite met hod was to cou
pie the du mmy load by way
o f a cl ip lead to the input of
t he coun ter very cheap,
very d irt y, and very danger
ous, friends. A little Oh m's
law quickly shows t ha t t he
lcom with t en Watts ou t de
velops a smart 22 volts across
that 50·0 hm dum my load,
a nd the S tine cranking 100
Watts turns out a wallop
ing 70 volts across that same
50 Ohms. It 's a small won de r
that t he input to t he orescaler
is smo kin g.

What was called for was
some kind of voltage divider,
but , in go ing back to Ohm 's
Law agai n, I discover t hat a
vol tage d ivider using resistors
becom es cumbersome an d
som ewhat ex pensive. Why
not use capacitors?

I wanted to use co mmonly
ava ilable units an d not have
to bother with any kind of
variables which arc expensive
an d difficult to moun t , so I
c hose common, everyday,

on ...
After find ing myself in

th is pickle a few t imes, th e
grey matter sta rts work ing :
" Why do I le t these things
happen to me ?" or " How d id
1 manage to cremate t hat
front end this time ?" Usually
t he answe rs are very simple.
The inpu t vo ltage rating o f
th e coun ter o r prcscalc r was
exceeded someway, some
how. Once the smoke has
cleared and the te ars are
dried, it no longer matters,
because the pro ject has come
to a sc reech ing ha lt.

Well, I gave this some se ri
ous thought a nd th en pulled

more than adequate, I find
myself in variabl y za pping the
input ga tes, alwa vs a t the
most inopportune t imes. The
pro ject comes to a screeching
halt because I have to fi x t he
test eq uipment. O f course, as
Murphy 's Law com es into
play , we fin d it to be Su nday,
so e very t hing is closed. Or th e
salesma n says o n the phone,
" Yeah, come on ou t ...
we 've got plenty o n the
she lf. " And after driving 15
miles across town, our he ro
discovers t he sa lesman was
slightl y in error. He doesn 't
have any in stock. Does this
sound fam iliar? If so, read

Pfffft
Zapped Again!

R" OH,er
~ NOU

T(5T

O~"'"
LO"O

T here ts some strange e le
ment t ha t ru ns through

my bones which upsets me
terribly wh en my test eq uip
ment fail s. Isn 't it enough
that some other proble m has
arisen to call for the te st gear
in the fi rst place without
fi nd ing that you have man 
aged to vaporize t he fron t
end of that che rished fre
quency counter o r prescaler
(or worse st ill, that borrowed
unit )?

I use a Heath IB-l 01
counter a nd its companion
IB·102 prescaler and, al
though the inpu t ratings of
th is equipment see m to be
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easily ava ilable disc ceramic
units. Picking a number out
of the air, the first value
chosen was 10 pF. The books
tell me that the voltage across
an individual capacitor in a
capacitive voltage divider is
inversely proportional to its
capacitance. Therefore, if I
wanted 300 millivolt s wi th 70
volts applied across the di
vider, the ratio was 70 di
vided by 0.3 or 233 to 1. If
the fi rst capacitor chosen is
10 pF, then the second capac
itor must be 233 times bi gger

or .002 mF, using commonl y
available items. For the sec
ond divider, using low power
of 10 Watts, the same rules
apply. 10 Watts is 22 volts
across 50 Ohms. Therefo re,
still st ic king to my first 10 pF
val ue, th e second capacito r in
the low power divider must
be 22 divided by 0.3, gi ving a
ratio of 73 to 1. This means
the capacito r value has to be
73 times 10 pF or 730 pF.
The junk box gave up a 680
pF, which I called close
enough for ranch work.

The complete unit is buil t
into a small LMB box using a
d o ubl e-p o le do uble-throw
wafer switch. BNC connec
tors were added for conve
nience in cabling the unit up
between the dummy load and
the counter . I added an "off"
and a " direct" posi tion, as
shown in the diagram. It
works exactly the way it's
supposed to work, and, since
its conception, I have had no
more failures with the count
er or prcscaler. It later oc
curred to me that th e capac'-

rive reactance of two series
capacitors across the dummy
load could present, at 146
MHz, an swr problem. How
ever, the calculator shows the
impedance of the combina
tion to present no more than
a 1.44 to 1 swr. At freq uen
cies below 30 MHz, it isn't
worth worrying abou t. It
does solve the prob lem of a
convenient, safe, and con
servative way of freq uency
measu remen t with out the
worry of test equipment fail
ure . -
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- an introduction to shunts

.... ,

WiUiam R. Flercher, Jr.
28 J0 R iver view Drive
Fairban ks AK 99 70J

One Meter Many Jobs

circuit. To make th e me ter
read correc tly, it wou ld be
nec essa ry to replace th e 0-1
rnA scale with a 0.2 rn A scale.
To avoid all this work, you
could, by using th e correct
valuc of shunt resistance,
make the scale accurate fo r
0-10 ml\, 0-100 rnA, or cvcn
0.1 Am p. This is th e basis fo r
this a rt icle, o nly I 'll begin
with a new vol tmeter fo r the
range intended.

W hile bu ild ing a power
supply, I ran into a

problem t ha t I'm sure othe rs
have encoun tered. It invo lved
measuring the ou tput voltage
and current o f my new power
supply. I had o nly enough

-.

Fig. 1. A milliammeter with a
series resistor makes a volt
meter.
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Fig. 2. Current will divide
equally between the meter
and its shunt.
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Fig. 3. This circuit can be
used to determine the
internal resistance of any
meter.
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room to moun t one me ter,
and besides, I d idn 't wan t to
pay the h igh pri ce fo r two
new me ters. At today 's
prices, which run from $7_00
to $9.00 for a nice-looking
meter, two meters can raise
the cost of a power supply
cons iderably . I'm sure I ca me
up w ith the same solution
others have, but , not having
seen an article on it, I
tho ugh t I wou ld sha re my
idea with you. My so lution
involves buying just on e volt
meter (for the range in
tended) and converting it to
also measu re cu rrent. This
not o nly saves space, but also
money.

Theory

Basically. all de meters
used in radio applications are
of the sa me gene ral ty pe ,
which is known as th e moving
coil meter or the D'Arsonval
me ter. This t ype of me ter can
be used as a de ammeter,
milliam meter, microammeter,
volt me ter , and , with recti
fiers, it ca n also measure
alternating currents an d volt
ages. The meter movement
itself is ac t ually a sensitive
ins trument, usuall y requiring
curren ts of 1 rnA or less for
fu ll-scale deflection. You will
find tha t a volt mete r is
nothi ng more t han one of
these sensitive meters wit h a
current-limiti ng resistor in
series with it (see Fig. 1). Say,
for example, that a meter has
a fu ll -sca le deflection sensi
t ivit y of 1 rnA, and you want
to make it into a voltmeter

wit h a range of 0-10 volts.
You will need 1 mA of
current fl ow (fo r full-scale
rea di ng) w i th 10 volts
applied. If you connect the
10 volts d irectly to the meter,
th e onl y thing limitin g the
current is the intern al resis
tanc e of the meter, wh ich is
usu ally less than 200 Ohms.
If t he 1 mA meter had 100
Ohms of resistance with 10
volts appl ied, the current
through the meter would
approach 100 mAo Needless
to say , th is woul d instan tly
destroy the meter. To get
only 1 rnA from 10 volts , you
need a series o r mu lt iplier
resistor to limit the current.
From Oh m's Law, R = E/ I,
you get the value of th is
resistor, R = 10/.001, or
10,000 Ohms. Wit h this resis
tor connected in series with
the basic 0·1 mA meter , it has
become a 0-10 V voltme te r.

If you want to use t his
sa m e meter to measure
current , it al rcadv docs just
that from 0-1 rnA. If th e coil
o f a 0-1 mA meter has 100
Ohms o f resistance and a
100-0hm resistor is con
nected across it (in shunt),
half of any current flowing
through th is parallel circ uit
will pass through t he resistor
and half thro ugh the meter.
(See Fig. 2) In this case, if 1
rnA is fl owing in the circuit,
Y2 mA will flow through the
shun t and Y.! mA through the
meter, giving Yz-sca lc de
f lec tion of the meter needl e.
The meter will now read fun
scale when 2 rnA flo ws in th e

Conve rsion Dctaits

Let's say, fo r example,
that you wan t to build a
power supply with a meter
that can measure 0-15 V.
0-150 rnA, and 0-1.5 A. First
you wo uld buy a 0·15 V
voltmetcr , and that's half of
the problem so lved right
there. Start by removing from
the bad. of the me ter t he two
screws that ho ld it toget her .
Once the screws arc ou t, take
the movemen t out of the
case. There will still be two
wires connecting the case to
the movement, and one will
have a resistor in series with
it. Unso lder this resistor, and
replace it wit h a piece o f
wire. At this poin t, put the
meter back together, being
sure to keep this resistor
because it will be used later.
At t h is time, not e th e value
o f this resis tor. For most 15
V voltmeters, it will be
15,000 Ohms, meaning that
the mete r takes 1 m A for
full- scale deflec t ion (l -E/R =
15 Vl1 5,000 Ohms = .001 A).

Th e fo llowi ng is not
absolu tely necessary, but I
will show you how to deter
mine the internal resistance
of a m eter and the values of
shunt resisto rs for various
current read ings. Sta rt by
connecting the test circuit in
Fig. 3 with both potenti
ometers set for maximum
resistance. Decrease t he va lue
of R1 until th e meter reading
increases to full scale. Now
connect R2, and adjus t it for
a half-scale reading on the
me ter. Next remove R2 with
out di sturbing its se tting, and
measu re its resistance with a
ohm meter. This value is th e
internal resistance of the
meter; in my case. it was 150
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Fig. 5. The meter circuit schematic sho wing how to use one
meter to m easure voltage and two ranges of current.

the shunt for the 150 rnA
scale. You can use this shunt
for the 1.5 A sca le by tapping
the correct amount of resis
tance fro m it. To do thi s, yo u
wo uld usc the same pro'
cedure and wire as befo re,
o nly change to a smaller load
resistor. This will give more
current to calibra te the larger
scale of 1.5 A.

Example : Use the same
test c ircuit as in Fig. 4, only
change the load resistor to a
2-Watt, 5-0 hm resisto r. The
YOM wiII now read 300 rnA,
and you should slide the
jumper down th e 150 rnA
shunt wire un ti l the new
mete r rcad s 3. Solder a wire
at this poi nt, an d you will
have two sh unts in one. In
my case, the to ta l length of
the shunt came to about a
foo t. You can either slide
so me insulation around the
shunt wire or do like I did
and make a plastic ho lder for
it. Ho pefully , if all went well
up to this poin t, you have a
dua l shunt, the voltmeter
resistor you removed, and a
convert ed meter . All tha t's
left to do now ls to connect
these according to Fig. 5.
You can now measure vol tage
and two d ifferent ranges of
curre nt, just wit h a flip of a
switch . •

Ohms. Now, if you desire to
ma ke thls 1 mA meter read
150 mA full scale, thc shunt
will have to carry 149 mA
and the meter 1 mA. Being in
parall el, th e meter and the
shunt will have the same volt
age across them. The current
in any leg o f a parallel circui t
is inversely propo rt ion al to
th e resistance. Therefore,
1/1 49th of 150 Ohms will be
required for the shunt, or
1 .0 0 67 Oh ms. No w the
meter's range o f 0-1 5 has
been expanded to read 0- 150
mA; 15 on the meter equals
150 rnA.

If the meter is to be used
to measure 1.5 A, then the
shunt must be 1/ 1499 th o f
150 Oh ms, o r .10006 Ohms.
Now the 15 on the meter
equals 1.5 A.

In reality, you can' t just
go out and buy 1.006 7·0 hm
and .10006-0 hm rcststors.
Here is an easy way I get
arou nd th is. First, fin d an old
ceramic wire-wound resistor
with a value of 1-5 Ohms. If
your junk box is like min e,
yo u will have severa l (sec
Photo A). If no t , may be an
amate ur friend has one to
spare. Take a hammer and
chip the ceramic off a little at
a time, being careful not to
damage the wire. Once you
have all the wire, clean it
unti l it shines with sand paper.
Now connec t it in the test
circui t shown in Fig. 4 . Here
yo u will be calibra ting your
new ammeter to an accurate
one, suc h as in your vo lt
o hmmeter (VOM). Start wi th
the smallest scale you wan t to
calibra te - in the case o f 150
rnA or 1. 5 A, it will be the
150 rnA. Choose a battery
and resistor comb inat ion th at
will give a close- to-center
reading on the 150 rnA sca le.

Exa mple: With a 1.5-volt
battery, use a resistor of 20
Ohms, wh ich will make the
YO M read 75 rnA. Now, wit h
th e YOM reading 75 rnA,
slide the jumper down the
wire un til yo ur new meter
reads 7.5 (75 rnA) or what 
ever your YOM reads if you
d idn't use a 20-0hm res istor.
Cut the wire about a half inch
be yond this po int ; this will be
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Who Uses All Those Frequencies?
- the compet it ion for radio spectrum

A ll amateu r communi
cation is class ified as

two-way rad io. bu t this is
on ly a sma ll port ion of the
types of se rvices that fal l
under thi s definit ion. Most
of the services are o pen to
the public for the ir use
simply by showing a need
to uti lize the spec ific se r
vice (usually by filling o ut
a n appl icat ion fo rm not
unli ke a 610). There a re no
tests and no demonstra
tions of capabi lity o r othe r
qualifications as to your
ab ility to properly operate
the equi pme nt or under
stand the rules- simply a
statement as to you r need
for the se rvice. All of the
equipment allowed is type
accepted by the FCC and
cannot be ta mpe red with
or modified . There are ap-

pro xim atel y 36 .000 .000
two-way rad ios on the air,
licensed and legal. Of this
quant ity, amateurs repre
se nt a bo ut 750.000, so we
are sma ll potatoes . CB is
a bout 20 million, which
leaves 15 million radios in
the othe r services .

What a re these othe r se r
vices? We have all heard o f
CB, but the other 15 mill io n
. .. what are they? well.
there a re seve n major ser
vices . as shown in Table 1.
tha t make up t he Safety
a nd Spec ia l Se rvices
Gro up.

The act ua l breakdown
of the 36 million radio se ts
is not easy to derive . bu t
data is avai lable on the
license s. Note that . as with
an amateu r's. the license
issued by the FCC can

cover seve ra l radio sets
and in some cases several
hundred se ts with a simple
license. The act ual number
of radios per l ice nse
depends upon the se rvice
and the use within the se r
vrce .

The majority o f the two
wa y se rvices are used fo r
people talk ing to people :
air pla ne to tower. boat to
bo at, ship to sho re. cement
truck to dispatcher. taxi
cabs. police, tow trucks.
fire tr ucks . ambula nces .
de livery trucks, AAA, co n
voys, sec u rity. etc . On
VHF/U HF. repeaters are
common; o n HF. in tercon
tinental tra ffic is common.
CW is used on some marine
and aeronautical hands .

The frequencies allo
cated to each of these ser
v ices is d iff ic ul t to
ta bu late. as many bands
a re shared, par ticul arly
between the Publ ic Safety ,
Indust rial, and l and Trans
portation se rvices . Table 2
is a breakdown of allo
cated spect rum. Note that
Av iat ion has the largest
spe ct rum allocation , main
ly d ue to their radar ba nds.
Also note that Publ ic Safe
ty. Industria l. and l a nd
Tra nsportation have a
lar ge UH F a lloca tion
because the y sha re the
470-512 MH z a lloca t ion
with Broadcast (U HF TV
chan ne ls 14 to 201.

As can be calculated . CB
has the le a st spect rum

Below
Service 10 GHz 1 GHz 100 MHz 10 MHz

Service Licenses Aviation 913 43 15.1 5.5

Aviation 206,000 Mar ine 203.8 7 5.2 2,7

Marine 296,000 Public Salety 87.9 79.9 9.3 1.1

Public Safety 11 4,000 Industrial 79.1 71 .1 7.51 1.31

Indust rial 318,000 Land trans-
Land Transpo rtation 25,000 oorteucn 68.6 60.6 2.37 ().

Citizens 10.532,000 Citizens ,98 .98 ,58 ().

Amateur 339,000 Amateur 756 46.45 7.45 1.0

Table 1. Safety and Special Services. Source: " Two-Way
Radio Station Count," Communicat ions News, Augus t,
1977,
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Table 2. Breakdown of spectrum. Source: vor, II, Part 2,
Frequency Allocations and Radio Treat y Matters; Genera'
Rules and Regulations; FCC Rules and Regulations, Seor..
1972, edition through Transmittal Sheet 9.



(be low 10,000 MHz) per
license and Avia t ion the
mo st . Bel ow 1,000 MHz,
l and Tra nsportat io n has
the most , but below 10
MHz, Aviation o nce again
has more .

CB a nd Amate ur a re
fa miliar to you, bu t what
are t he others? Aviation
and Ma ri ne are obvious;
they have to do with the
com m u nica t io ns rel ating
to these fields, but what
are the other th ree ser
vices?

Public Safety includes
police , fi re, loca l govern'
me nt. hi gh w a y m ain te
nance. forestry conserva
tion , special emergency,
state Guard , and fixed
publ ic safety serv ices . Of
th e 114,0 00 li c en s e s ,
35 ,000 a re pol ice a nd
26,000 are local govern
ment.

Ind ustr ial services in
e lud e bu sin e ss , po wer ,
petroleum, manufacturers ,
forest products, special in
dustrial. industrial radio

location, motion picture,
re la y p ress, te lephone
mainte nance , and fixed in
dust ria l services . Of the
318,000 licenses, 212,000
are business.

l and Tra nsporta tio n se r
vices include ra il road, tax i
cab, automobi le emergen
cy, buses, trucks, and fixed
transportation services . Of
the 25,000 licenses, 9,000
are rai lroads and 4,000 are
tax icabs.

CB is the fastest growing
service, having doubled

several times in the last
few yea rs. The principa l
uti liza tio n of CB and the
p rima ry re aso n fo r t h is
growth is due to the effec
tivity of mobile commu
nication for t he trave ler . It
wo uld ap pear to me tha t
the crowdi ng and neces
sary expansion of spectrum
for this service should
co me fr o m the l a n d
Tra nspo rtat ion servic e, in
con trast to the pub licly
discussed encroac hment
on the amateur bands. •
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MDS: What Is It?
-and what's in it for you

James Edwards
c/o 73 Magazine

If you 've been to a large
hotel or motel recently.

there's a good chance that.
fo r a few do llars, you had
the opt ion of seeing a cur
rent movie on your room
televi sion se t. Although
so me places ha ve been
providing th is enterta in 
ment vi a in -house video
tape players. most are now
receiving signals from a
centra l location using the
M ult ipo int D ist rib ut io n
Service (MDS).

First aut horized by the
FCC in July of 1970. MDS
stations offer a low-cost

. .
com mon earner serv ice.
MD S statio ns actu a lly
t ransmit over the ai r t he
movies and other programs
to hote ls and apartment
complexes. (Begi nning to
sou nd in terestin g?)

Technical Details
MOS sta tio ns transmit a

standard televis ion signa l
in an omnidi rectional pa t
tern on o ne of two chan
nels in the band from 21SO
to 2162 MHz . " Tw o giga
he rtz - th a t ' s S-ba nd
microw ave! I thought that
was o nly good for point-to-
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po in t w ith b ig dishes, bi g
signals, etc." Well , there 's
no rule that say s micro
wave has to be in one d irec
tion . In fact , MDS usually
has a 3600 o mnid irect ional
transmit antenna located
o n one of the highest
buildings in town. (Next
time you're checking o ut
your repeater' s antenna ,
watch fo r a st range anten
na that looks like a piece of
sew er pipe with a funnel on
top of i t. If it has a ca ble
running to i t, it's probab ly
the MDS transm it an ten
na .) The antenna s are
usually 1O-dB gain jo bs
with 10 Watts runn ing into
them. That gives a 100
Watt erp rad iated signal. In
some cases, the FCC may
authorize 100 Watts into
t he antenna fo r a
100Q-W att erp sig na l.

Re c ei v e sta t i o ns a re
2-foot o r 4--foot dish an ten
nas w ith a down-co nverter
mounted o n the back . A
two-foot dish has abou t 20
df gai n at 2 G Hz , so
reli able range is abou t a
2D-mile rad i us from the
transmitter. The converter
changes the MDS signa l to
an unused TV channel and
feed s i t into the hotel or
apartment te levis ion dis
tribution system.

Programs

Strictly spea king, an

M D S facility is a common
carrier and has no control
or interest in program con
tent . A program synd icator
cont rac t s w ith the MDS
owner and the hote ls and
apartment complexes to
prov ide recent theater
movies . These are uncut
movies, with no com mer
c ia ls (somet imes " X" or
" R" rated ), Blacked-out or
spec ia l sport ing events and
rock co ncerts are some
times broadcast.

O ne m o vie per n ight
with a matinee on t he
weekend is the u sual
schedu l e . M o vi e s a r e
repeated on varying nights,
so you can expect about
10·1 5 n e w show s p e r
mo nth . Du ring the
daytime, the sys t em is
somet imes used by large
mu lt i-branc h orga nizations
(banks, schools, etc.) t hat
want to distr ibute training
and sales programs to a
number of locat io ns in a
m etropol it an area . City
govern me nt and po l ice
depa rtments are also
daytime users in some
areas.

"Star Wars" in Your Living
Roo m !

I f your cit y has an MDS
system (check with one of
the larger motels) and you
ca n " see" t he transmi tti ng
antenna, you can probably

receive the movies in your
home. The signal is a stan
dard NTSC co lo r picture
transm itted " inv erted" 
that is. the picture carr ier is
above the sound ca rrie r.
The picture c arrier (for
MDS " Channel One") is
2154 75 MH z. High-side in
jec t ion w ill re-mvert the
signal for recept ion on an
unused channel on your
set . A sim ple diode mixer
(l ike a U H F tuner) followed
by a low-no ise preamp is
effective in m ar y cases.
Dish antennas are rather
expensive, but a UHF TV
dish ca n be co nverted to
receive the h igher frequen
cres. Mounting the con
verte r at the d ish and
feeding power to it reduces
feedl ine lo sses to almost
zero.

Bus iness Opportunity

You could use the infor
mation presented here to
provide fi rst-run movies in
your ho me. How ever, you
m ig ht w ant to in vest igate
MDS from a bus iness
st and po int. The Multipoint
Distr ibution Service i s
so m ew hat of a " mo nop
o ly" in a given area and an
FCC license cou ld prove
very va l uab le. If your c it y
doesn 't h ave an MDS
system, check out the FCC
Ru les, subp art K, para
graph 21.900. •



• 15 channels (12 on dial/3 priority)

• Fully collapsible antenna or
"rubber duck"

• Compatible mount for mobile
operation

• Dual power (3 watts high/400mw low)

• External power and antenna easily
accessible for mobile operation

• Lighted dial and meter

• Double-size. long-lasting internal
batteries with optional Ni-Cd pack
and charger available

(COM's IC-21S is the FM radio that puts good times on the go. Now an outstand
ing mobile mount a nd quick-change features for external power. speaker and anten
na conversions make moving from base, to vehicle, to hill top fast and easy: and
the IC-21S portable/mobile provides continuous contact for even the busiest
FM enthusiast.

The IC-21S's three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacity and
an MaS FET RF amp with 5 tuned circuits in the front end, the
IC-21S gives optimum FM portable performance.

You'll be ca rrying quality, performance and versatility with your
IC-21S FM portable/mobile.
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IICOMI
ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue. Wash. 98005
(206) 747-9020

ICOM EAST, INC.
SUite 307
3331 Towerwood Onve
Dallas. Texas 75234
(2 14) 620-2780

ICOM CANADA
7087 vcrooa Drive
Vancouver Be. V5P 3Y9
Canada
(6041321-1833
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FM Calibration on a Budget

- wh y pa y more?

Fig. 2. Carrier and sidebands for 1 kHz single- rone
modulation of carrier nutl.

Fig. 1. Carr ier and sidebands for 1 kHz single-tone
modulat ion (nor a t carrier null).

sional fu nctions whic h,
when graphed. look like a
se ries of ocean waves roil 
ing o nto the beach. The im
portant thi ng is that the
fu nct io ns define the side
band , ca rr ier, aud io fre
quency, and deviatio n rel a
tio ns hip s . Us ing these
mathematica l functions , it
has been determined that
with a single 1,(XXJ Hz audio
signa l, the ca rrier goes to
ze ro at abo ut a deviation
of 2.4 kHz. The ca rrie r a lso
goes to zero again at abou t
5.5 kHz as the audio leve l
is further increased. Fig. 1
s h o ws a carrier w ith
sidebands each spaced 1
kHz (the aud io frequency)
away from t he carrie r o r
adjace nt sid eband . Si mila r
ly, Fig. 2 shows the side
bands and missing ca rrier
at nul l. Since the point at
which the c arr ie r disap
pears is accurately known
by ma thematical rel a t io n
ships, it is easy to accu rate
ly determ ine t he dev iat ion
ca libra tion po ints .

In o rder to tell whe n the
ca rrie r has disappea red , it
is necessary to use a fre
quency se le c t ive device
which allows on ly the car
rier freq uency to pass, and
eli m inates the seve ral side
ban d s . A s ing le-c ry sta l
filter cut to the same fre
quency as the ca rrier fre-

tics of FM signals with
va rious levels of deviation
(mod ula t ion) applied . Un
like AM, FM has seve ral
(and can have dozens of)
sidebands removed at fixed
interval s from t he ca r
rier freque ncy . If an FM
signa l consisted of a single
1000 Hz audio frequency
modulating the ca rr ie r,
there would be sidebands
at 1000 Hz on each side of
the ca rrier freq uency. Side
bands wo uld also occur at
2,000, 3,000, 4,000, and
5,000 Hz, and even higher
on both sides of the ca rrie r,
depending upon the de
viation level. The magni
tude of t hese sidebands
and the ca rrie r varies in a
def inite relat ionship with
the mag nitude of the audio
signal. In other words, the
carrier and a ll the sideband
amplitudes vary as the
deviation is increased or
decreased . Most important
is the fact that the carrier
magn itude actua lly goes to
zero at ce rta in level s of
deviation . By making use
of this la st fact , a c rystal
filter , and a mathematical
concept called Bessel
Functions, it is poss ible to
accu rately measu re t he
amount of leve l of devia
tio n of a signa l.

Be sse l Fun cti o ns a re
very complex multl-dimen-

•4.",

I

Basics

This cal ibrat ion method
is based on th e characteris-

or checking the cal ibration
of FM signal generators,
whether the generator is
home brew, such as in this
author's article in the
January, 1978, issue of 73,
purcha sed as war surpl us,
or obtained from the com
mercia l market . It will also
show how to directly check
the dev iation o f an exist ing
FM transmitter. The easiest
way, if you have the cash,
is t o hi re so m eo ne to
ca lib rate your gene rator o r
transmitter o r even buy a
commercial un it a lready
cal ibrated . If you do not
have the cash or would
rather put the money into
the rig instead of cal ibra
tion se rvice s, thi s article is
fo r you .

I

,
_4' >1< ·3' ''' -~...,

W it h the strong trend
to FM equipment on

the VHF and UH F bands,
the need for FM signal
generators has grown in re
cent months. FM transmit
ter deviation (similar to AM
modul ation) must be set
high enough so that the
audio has some punch, but
not set so high tha t the re
ce iver on t he ot her end
cannot even detect the
audio. The correct align
ment of FM receivers is
also c ritical-especially
the detector stage . Thus,
the deviation of a signa l
gene rato r or t ra nsmitte r
s houl d be acc urately
known .

This a rticle covers a sim
ple method of calibrating

Jam es C. Chapel W9HDA
2349 WiKRil/5 A venue
Springfield IL 62704
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Table 2. Determination of frequency to produce desired deviat ion.

the range req uired fo r most
ham radio eq uip ment to
day . Two tab les are provid
ed to make it easy to
calculate any of the th ree
nulls, based o n ei ther a fixed
known aud io freq uency or
the frequency required to
produce a desired devia tion
(Table 1 and Ta ble 2 respec
tive/y).

Examples of Calibration

1. Us ing th e au t hor's
home brew FM genera tor

In o rder to calibrate this
gene ra to r, the output must
be applied to the 455 kH z
i-f strip of a re ce iver. The
crystal filter is then con
nected to the last limiter
stage and the scope to the
filter output . The output
frequency of the generator
is adjusted so that it is ex
ac t ly ce n te red in t he
c rysta l filte r. Since t he
audio frequency of this
genera tor is about 1,000
Hz, Table 1 shows t hat
nu lls will occur at 2.4, 5.5,
and 8.7 kHz. The deviation
le vel is slowly adva nced
until eac h nu ll is observed,
and the position of the
deviation control is so
marked. Once these points
have been determined, in
termed iate points can be
estimated.
2. Using a military-type
generator (such as the SC-J)

The output of the SG-3
FM gene rato r is applied to
the input of a 2-meter
re ce iver . Filter and scope
are connected as described
ea rlier. The generator, wit h
no deviation applied , is
tu ned until o utput fro m

Third Null
116
232
34B
464
579
696
B12
92B

1044
1160
1740

mitte r to the receiver is re
quired-usually through a
dumm y lo ad on the trans
mitt e r a nd a whip antenna
on t he receiver . The
rece ive r, with the crystal
filter attac hed, is tuned to
the t ra nsmitte r frequency,
o r if t he transmitte r is
variable, it can be adjusted
to the rece iver frequency.
Aga in, ca ref u lly center the
tra nsmitter in the receiver
bandpass and, thus, the
crysta l filter window. Ap
ply a known a udio freq uen
cy to the microphone input
of the transmitter. If the
a udio generator is f requen
cy-adj us tab le, p ick a fre
quency for a de sired dev ia
tion, such as 5 kHz , from
Table 2. In th is case, the
aud io freq uency should be
2080 Hz for t he first null in
dication . Remember that
most transmitter audio am
plifiers ha ve limited band
pass, usu all y about 300 to
3,000 Hz . The audio fre
quency chosen must be in
that ra nge .

Incre a se the app lied
aud io frequency level until
the desi red null is observed.
In the exa mp le given ,

Deviation (kHz) for known
audio frequency

2.4 x frequency (kHZ)
5.5 x frequency (kHz)
8.7 x frequency (kHZ)

Fi rst
Second
Third

Null

Signalgenerator audio frequency to produce
stated deviation at null shown

Second Null
lBl
362
543
724
906

1086
126 7
1448
1629
181 0
27 15

Fig. J. Crys tal filter used to detect carrier nuf!.

the filte r is obtained. This
adjustment will be very
cr itical, especially o n a
se lec t ive receive r, s ince
t he tuning ha s to be better
than 1 kHz. An external
a udio genera tor is app lied
to the s igna l generator and
t he switch se t to the exter
nal audio position. The fre
q ue ncy is set to 2,080 Hz,
which provides a 5 kHz
devia t ion o n t he first nu ll.
Increase the deviation un
til the nu ll is observed. The
deviat io n ca lib ra t ion pot
can then be adj usted if re
qui red . Other points such
as 10 and 15 kHz can be
checked by the se lect io n
o f 4,160 and 6,240 Hz fre
quencies, re s pe ct ivel y ,
from Ta ble 2. Internal sig
nal ge nera to r frequencie s
could be used, bu t will
resu lt in va lues which are
harder to work with, as
shown by Table 1.
J. Using method for FM
transmitter calibration

The same approach can
be app lied to an actua l FM
tra nsmitte r, with it be ing
considered the " FM signa l
genera tor. " A me a ns of
loo sel y coup ling the trans-

Table 1. Determination of deviation based on known
audio frequency.

First Null
41 6
B38

1248
1676
2080
2496
2912
3352
3744
4160
6240

1 kH z
2 kH z
3 kHz
4 kHz
5 kHz
6 kHz
7 kHz
8 kHz
9kHz

10 kHz
15 kHz

Deviation

q uency appea rs in the
rece iver wi ll accomp lish
the job. When the signal
goes to null or approaches
zero, the dev iation level at
tha t po int is known .

Equipment

In o rder to accurately
me asure th e dev ia t ion, a
good receiver, a scope or ac
VTVM, and the crystal
filter are requi red . The FM
gene rator und er test is ap
plied to the antenna inpu t
or i-f input at the proper
frequency . The scope or
meter is connec ted to the
output of t he filter . Fig. 3
shows the crystal filter cir
cuit for a 455 kHz receiver
i-f. The filte r is connected
to the last limiter stage
before the detector . In the
case of the popular quad
rat ure detector, this must
be the pin t hat is the input
to the actual detector por
tion of the Ie. In the case of
an o lder transistorized re
ce ive r, it sho u ld be the o ut
put of the last transistor
limiter stage.

Procedure

Allow a ll equipment to
warm up for several
minutes-especially if any
is of vac uu m-tube vi ntage.
Apply the ca rrier on ly to
the receiver input and tune
the generator until a
read ing is observed on the
filte r o utput . Ad just the
generator frequency so
that the output is max
imum a nd is, t herefo re,
centered on the crystal
filter frequency. Apply a
1,000 Hz audio signal by
slowly increasing the de
viat ion control on t he
generator. The crystal filter
output should suddenly
drop to near ze ro. This is
the first nu ll and, fo r a
1,000 Hz audio signal ,
represents a 2.4 kHz devia
tio n . Continuing to in
crease t he deviation will
re su lt in a second drop o r
null , not as sharp or
pronou nced. This, the sec
ond null , represen ts a 5.5
kHz deviat ion. A third null
occurs at 8 .7 kHz . This is
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th is w i ll represen t a devia
t ion of 5 kHz for t hat par
ti cular level o f signa l ap
pl ied , To relate this back to
the u sua l microphone in
put. measure the voltage
level at the second o r third
audio stage (after the level
o r deviation control) with
the fixed au dio frequenc y
app lied at null. Next
replace the audio genera 
t o r w ith the regu l ar m icro
p h one and give a long
"e hhh" a t you r u su al

vo ic e l e vel a n d mik e
distance. Co m p are t hi s
resulting voltage lev el with
t hat obta ined with t he
audio generator input. Ad
justment of the deviation
andfor audio cont rol may
be necessary to make the
mike output produce the
sam e output level. A lter
nate t he audio genera tor
input at nu ll compared
wi t h t he mike in put u nt il
bo t h ou t pu ts result in t he
same lev el as m easured o n

a scope o r V TVM . The
transmitter wi ll then be ad
jus ted to p roduce a devia
t ion of 5 kH z (or w ha tever
is d esired) for no rm al con
versation .

Conclusions

The accu racy of this
method is far better than
that requ ired fo r most
amateur work. The stabili
ty and setting o f the signa l
genera tor are c ri t ica l since
the cr ysta l filt er h as a

sharp cutoff on either side
o f the resonant frequency.
Usually i t is eas ie r to work
with the f i rst o r. at the
h ighest. t he second n u l l.
since these are much more
pronounced . With thi s sim
ple test procedure. it is
readily possible to cali
brate FM sign al generators
o r FM t ransmitters so that
the deviation is accurate ly
known i nstead of o nly
guessed at o r adjusted by
ear . •

DOVETRON

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Aut05tart and internal high revet neutral
loop key,"" (20 to 60 ml) . Both EtA and Mil FSK outputs are provided for direct
interface to microprocessor and video terminal peripherals.

Mpc·IOOOC
Multipath Correction
In·Band Diversity &
AFSK Tone Keyer
Amateur Net: $545.00

MPC-lOOOCR
Signal Regeneration &
Speed Conversion
Amateur Net: $645.00

REGULATED POWER SUPPLY
• Full y reg utated , dua l protected. 13 8 verts

• lIIumlnated on/ott SWi tch
• Hammertone metal case

33 A mp (30 Amp continuous) $11995
20 Amp (1 6 amp. ccer.j S7495

a Amp ( 6amp cont I 53995

TIMES CABLE
AG-SU - 100' mUlllplE!$ lBe/l t.

RG·2 13U - (Non-contam,nat1ng Jac~et)

-roc mulhples 22cm
'". Aluminum Ja<:~eled har(ll,ne _ 750hrTl.

1000 rolls o~ly 29C:1f1.
Pl259 connec tors 25/50c ea

or lOO/ 45c ea. POSTPAlQ

UNIVERSAL TOWERS
SUPER DISCOUNTS -

S A S E. lor brochure and prices'

Send S.'" S E for add lt,ona l info,mal,on Include 5n,p.
p'ng Charye. W,lh chec ~ or money O'd"r !,'lI>1~

'''''d"nl. ad d 4",'10 sal". la .)

JRS ELECTRONICS vJ8
P.O. 8 0x 1893--Cincinnali. Ohio 45201

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 signals are regenerated to less than 0.5% bias distortion.
Also available with DIGITAL Autostart (TSR·2000): Amateur Net: $695.00
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Med. Pkg. 4pcs 6x9 $6.95
Large Pkg. 3pcs 9x12 $7.95
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627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030
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MPC-IOOOR/
TSR·500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor·
rection & OIGITAL
Autostart
Amateur Net: $895.00·

The Mpc·lOOOR/TSR-500 provides Preloading and Recirculation of the 200 character
FIFO Memory, a keybcard -ccntrclled Word Correction circu it, Variable Character
Rate, Tee Dee Inh ibit, Blank/LTRS Diddle, a Triple Tone-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (OAS·lDO) Autostart mode.

· The Mpc·lOOOR is also available without a TSR assembly and functions 8S a Mpc·
l OOOC with a Triple 'rene-Parr AFSK Tone Keyer. This "Beste-R" permits future ex
pansion with a TSR-1DO, TSR·200, TSR·200D or TSR·500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basjc-R): $595.00

Your QSl will bring complete specifications. or call: 213·682·3705.
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FT-7 MOBILE/BASE HF TRANSCEIVER

1278E

Model FT-7 (20W PEP)

The all-solid state FT·7 transceiver provides high perfonnance on the 80M·
10M bands. Operating on upper or lower sideband and CW, the compact pack
age provides many features engineered for convenience while mobile. A
single knob provides all transceiver tuning, and the state-of-the art noise
blanker minimizes impulse--type noise found In mobile applications. The FT-7
Is designed for operation directly from your car's 12 volt battery or from Its
matching DC Power Supply•

• Single knob tune-up eliminates fumbling around panel searching for load
and plate controls • Extremely compact size for installation under dash
board • 100 KHz calibrator is built in • semi-break-in with sldetone
• MOO FET receiver front end • Receiver offset tuning • Provision for
crystal-controlled operation • Choice of frequency control between Inter
nal VFO. fixed channel. or external VFO • Power consumption 3A transmit,
0.4A receive (13.5VDC)

NEW ... FT-202R HAND HELD
Tops for emergency work, tower and antenna adjustments, the Yaesu
FT-202R is what you have been asking lorl Small (67 x49 x 171 mm) and IIght
weight(only 400g, less batteries), It has lull 6 channel capability (3 supplied,3
optional) wrapped in a tough impact-resistant ASS case. Complete with
flexible helical whip antenna, S/power meter. squelch and tone burst, it's the
affordable Handieyou have been waiting for! At your dealer's now, ask for the
Yaesu FT·202R-"THE HANDlE".

\lfil
YAIW

V

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount CA 9On3 • (213) 633 4007
YAESU ELECTRONICS Eastern service Ctr., 9812 Princeton-Glendale Rd.,Cinclnnati. OH 45246



Ho ward M. Berlin WJHB
1 Colony s t-«. Apt, 11J
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Build the $80 Wonder

-a deluxe frequency counter/standard

tu rn is fed to the cou nt
ga te con t rolled by t he
t irnebase. Prio r to e nabli ng
the count gate. the disp lay
counters are reset to zero.
At the end of a 1-second
period, the LED display IS
frozen and the cycle is
agai n repeated .

Timebase
Wit ho ut the funds o r the

am bit ion to use a crysta l
oven, I used a standa rd TTl
c rys t a l-co nt ro lle d o sc tl
later as t he hea rt of the
timebase (Fig. 2). This 6
MHz so urce is a free-run
ning astable multivibrator
made up of two NAND
gates. U1 A and U1 B. The
470Q resistors bias the
gates as a linear amplifier
so that the oscillator is self
sta rting . U1C buffers the
osci llato r's ou tput from
the lo ad ing effec ts of the
sta ges that fol low. The
trimme r capaci tor is used
to zero t he osci llator
aga inst WWVB or WWVH.

The rema inde r of the
t i m e b a se consists o f
cascaded binary counters
to divide the 6 MHz
oscillator frequency down
to 10 Hz, while a t the same
time provid ing se lectab le
30 kl-i z, 10 kHz, 5 kHz, and
1 kHz ou tputs for the fre
que ncy standa rd .

• Power: 120 V ac and
1 2 V d c (f o r u s e In
au tomobi le)

• Cost: about $80

The Overall Design
As shown in the block

diag ram of Fig. 1. the
ove rall desi gn o f the
counter and sta nda rd is
pre tty much typical of the
major ity of t he prese nt da y
units. The input signa l is
fed first e ithe r to a UHF
prescaler (10-500 MHz) o r
to a n inpu t a mp lifier (up to
10 MHz) which shapes the
signa l into a trai n of rec
tangu lar pu lses . This in

to meet the fo llow ing
speci fica t io ns:

• HF range : up to 10
MH z (7 dig it s) w itho u t
t ime base switc hing

• UHF range: up to ap
proximately 500 MHz

• Re so lution: ±1 Hz up
to 10 MHz; ± 100 Hz with
UHF p rescaler

• Se ns it ivity : 100 mV
rms up to 1 MHz; 200 mV
rms up to 500 MHz

• Accu racy: better tha n
5 ppm at 1 MHz

• Frequency stand a rd:
switch se lectable outputs
of 30 kHz (for 2m FMJ. 10
kHz,5 kHz, and 1 kHz

Fig. 1. Overall block diagram.
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N O W th at inte grated
c ircuit tec h no logy

has adva nced to the po int
that the construction of a
reli a b le a nd easv-to-use
freq uency counte r a nd
standard is withi n the
means a nd budget of most
experimenters. I decided to
join the crowd and build
my own. A review of the
amateur literature sho wed
severa l promising ci rc uits.
but most had features t hat
I didn 't wa nt or lack ed
t hose q ua liti es wh ich I
found desirab le. However,
segments of various ci r
cuits were easi ly modified
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ti on (Fig. 7) is a st raight
forward design described
by K20AW.2 It uses a Fair
child ll C90 ECl UH F de
cad e cou nter having a
guaranteed toggle f requen
cy of 520 M Hz . The input
frequency to be sca led is
coup led to the CP input o f
the device th rough a diod e
p rotect ion network, sim il ar
to that used for the input
am p l if ier of Fig. 6,

A 74196 high-speed de
cade counter t hen d iv ides
the out put signa l of t he
11C9O, giving a tota l d ivi
sion o f 100. Consequent ly.

fIlEou...c•
~'U""'"OOU' ......

",

Tn

•

60 KM,

•

.~

,

Fig. 3. The gating circuit.

pro xima tel y 1 megohm .
The 2 kQ potentiometer is
t he inpu t sensit ivit y ad just
ment. ln add it ion, t he input
to Q1 is protec ted f rom
overl o ad by the two 1N91 4
diodes connected back to
back. After some amplifi
c a tio n , the s i g n a l i s
" squared up" by t he two
NAND ga tes connected as
a Sc h m i tt trigger. The
resu lt ing TTL level outp ut
is t hen connected to point
S in Fig. 3 (pin 4, U10B).

UHF Prescaler
The UHF prescal er sec-
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Fig. 1. Crvsts l-co ntroiled timebese/irecuenc v standard.

easie r-to-read d ispl ay .

Input Amplifier
Sev e ra l d es i gns w ere

o riginally tried, but t hey
ei ther lacked sensit iv i ty o r
didn' t work qu ite r igh t ,
assum ing that I w ired them
correc t ly. I finally used the
inp ut amplifier show n in
Fig. 6, w hich is somewhat
sim il ar to the one used by
Radi o Shac k in t he i r
counter .

The input is capacitance
coup led to the N-channel
FET (Q1), which prov ides
an input im pedance of ap-

Count/Reset/latch Gate
The bas ics for the gating

circuit shown in Fig. 3 were
described by K1 PLP and
WA6GVC in the 5th part o f
thei r QS T a r t icle.' U9
divi des t he 10 Hz input
from t he t imebase by 12 (in
BCD) to contro l the count
gate (U10B), the reset gate
(U11 B), and the latch gate
(U12Aj.

As illustrated in t he tim
ing diagram of Fig. 4, the
reset gate (p in 8, U11 B)fi rst
goes high, then t he count
gate (p in 4, U10B) is en
abled for 1.0 second, allow
ing the unknown inpu t f re
quency f rom t he inpu t
ampl ifier to pass through,
Fina lly, the latch gate (pin
8, U12A) is disabled to
freeze the display until the
next cycle is comp leted. In
the o riginal c irc uit , ' t he
74LS series of TTL inte
grated ci rcu its was used .
However, to keep the cost
down, I used the sta ndard
74 series, find ing no dif
ference in the ci rc ui t 's per
formance.

Countersl la tc h/Displa y
The counter, la tch, and

d isplay ci rcu it show n in
Fig. 5 is a st andard des ign.
There is a 7490 decade
(SeD) counter, a 7475 latch
(4 b it ), a 7447 decod er/dr iv
er, and a MAN-7 common
anode LED disp lay fo r
each of the seven digits.
The inputs to the ci rc uit
are f rom poin ts C, 0 , and E
of the gating ci rc ui t o f Fig.
3.

To red u c e c os t an d
space , J u se d a 47Q
Yz-W att resistor for t he
current-limi t ing resistor for
each LED d isplay instead
of the more conventional
practice of using a 220Q
resistor for each segment (a
total of 7 fo r eac h d isplay).
In some cases, not all o f
the segments w ill have ex
actl y the same br ightness,
but I fou nd this to be hard
ly no ticeable. In add ition,
the displays are wi red so
that the leading zeros are
blanked, result ing in an
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Tab le 1. Required integrated circuits.

and have the facilities, I
wou ld probab ly t ry to
make my own printed cir
cuit board. However, in
either case, the liberal use
of bypass capacito rs as in
dicated in the schemat ic
d iagrams cannot be over
emphasized . As a gene ral
rule, 1 bypass capac itor is
needed fo r eve ry 4 ICs.
Depe nding on yo ur pa r
ticu lar layout, you may re
q uire mo re . These shou ld
be placed with the sho rtes t
leads possible at the Ie's
+ 5-volt power p in and
ground . As a n added
precaution, place o ne at
eac h point the power sup
ply co nnec tions are made
to the board o r boa rds.
Whe n ma king connections
between the power supply
and the board, o r when
co nnecting up se ve ra l
boards suc h as the LED
d isplay, use at le ast #22
wire.

For the UHF prescaler, a
compac t arrangement with

Construction
The enti re circuit, except

fo r the UHF presca ler. is
mounted o n vecto rboard
with 0 .1" hole spacings . I
used a vecto r wiring penc il
to hand-wire t he point-to
point contacts. In addition ,
sockets were used fo r a ll of
the TTL ICs and LED dis
plays. If you are ambitious

t his resolu t ion IS accurate
enough.

Power Supply
The power supply shown

in Fig. 8 uses an lM309K
5-vo lt re gulato r lC to
power the enti re ci rcuit.
Using a heat sink for the
regu lator, t he ci rcuit is
able to supp ly 1.5 Amps.
On the average, the en tire
counter circ u it w ill draw
approx imate ly 1.3 Amps.
In addit ion. the SPOT
switc h a llows t he co unte r
to be powered from a 12 V
dc su pply, wh ich I have
used in my automobile.

of ± 100 Hz. Fo r UHF work,
suc h as setti ng FM trans
ceivers, I have found that

Ul , 10, 12
U11
U27, 2B, 29, 30, 31, 32, 33
U5
U20, 21 , 22, 23. 24. 25, 26
U2, 3, 6, 7, 8, 13. 14,15. 16, 17,18,1 9
U4
U35
U34
U36

ss Sfs f-r fI S f-rSfIfs Sf-rfs I-

r-
1 , " -

,

fr r-

Fig. 4. Gating tim ing diagrams .

7400
7410
7447
7473
7475
7490
7492
74 196
l 1C90
LM309K
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a 146,520,000 Hz input
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eq u ipment. With careful
shopping a nd the use of a
homemade cabinet, it is
possib le to build it for even
less . •
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1. J . Ha ll K1PLP, and C. Watts
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with Integrated Circu its," Part
5, OS T, May, 1976, p . 17.
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Scaler," 73, October, 1976, p.
62.
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Fig. 7. UHF prescaler.

Fig. 8. Power supply for 120 V ac or 12 V dc operation.

As a first attempt to
bui ld a frequency counter
a nd standard from scratch,
I am very pleased with its
performance, not to men
tion its cos t. Using re ad ily
ava ilable parts and the
c o m m ere ia Ily-ava ilable
printed ci rc u it board
described, I was able to
build t he entire un it for
S80, which shou ld be with
in the budget o f those
des iring such a pie ce of

Fig. 6. Input amplifier.
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was a s great as 1.5 ppm, as
compared with a system
whose accuracy is 1 part in
109. The input sens itivity at
1 MHz was measured with
a programmable millivolt
sou rce , g iving a best
reading of 98 mV rms after
adjustment of the 2 kQ
potentiometer . Although
the counter re ads direct ly
down to 1 Hz fo r frequen
cies up to 10 MHz, the
co u nte r was able to
meas ure a 21 MHz trans
mitted signa l, but with the
loss of the most s ignificant
d igit (i .e., " 2"). For the UHF
presca ler, it was capable of
measur ing frequenc ies a s
high as 560 MHz. However,
care must be taken to not
overload the presca rer-s in
put. It was possib le to re ad
a 1 W 2m FM sig nal from a
d istance of about 15 feet.

sho rt leads and a solid
ground system is a must.
Consequently, a printed
circuit board is requ ired to
minimize capaci tance ef
fects at UHF. In K20AW's
article, an etched and
drilled board is available
fo r $7 fr om Sta r-K its ,
G.P.O. Bo x 545, Sta ten
Island NY 10314. In _my
unit, the presca ler board is
mounted inside the enclo
su re without any addi
tional shie lding. For the
11C9O IC, you should not
use a sock et; however, it is
okay for the 74196 IC The
ent ire circu it was mounted
In an 1MB cabinet whose
style matched perfectly
with my Collins S- li ne .
BNC-type jacks we re used
fo r the input a nd o utput
connect ions and we re co n
ne cted to the circuit
boa rds by RG174 coaxia l
ca ble .

There is no off/on light,
but as shown in Fig. 5, the
left-hand decimal point o f
the most signif icant d igit
(DIS 7) is co nnected to
point F (pin 5, U10B). Con
se q ue nt ly, the decimal
point b links every time the
count gate is enabled in ad
d ition to serving as a crude
off/on light.

Operation
Operatio n of the

c o unte r and frequen cy
sta nda rd is simple. Just
turn the unit on and feed
the signa l to e ither the Nor
mal (up to 10 MHz) o r the
Prescale input and set the
input switch fo r the desired
range . For on-the-ai r fre
quency measurements, I
connected a short co llaps
ib le antenna to a BNC male
plug.

After c a li b ra t ing the
counte r's timebase aga inst
WWV, I had the unit
checked o ut at a local
ca lib ratio n laboratory .
When the un it was first
turned on, the error of the
timebase was 0 .2 ppm.
After running fo r 4 ho urs,
the e rro r was 0.7 ppm,
a lthough at t imes the e rro r
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Add-A-Scanner

- for any synthesized rig

num ber of alternatives fo r
each portion o f the design.
The first shown is the one
se le cted in e ac h case .
1. Scanning

a . Automa ti c - wo u ld
scan when there is no
acti vity a nd ha lt on
the first bu sy chan
ne l. This approach re
quires only 2 (cheap)
tCs and a ha ndful of
discrete compo nents,

b. Ma n u a l - requ ir e s
only an SPOT front
pane l switch. Allows
rapid freq uen cy
c hange between 2
channels.

2 . Number of sc a nne d
channels

a. 2-front pane l. plus
one set inte rna ll y.
With more than two,
it might be d iff icu lt

Trade-offs
Wha t I reall y neede d

was a sca nning ci rcuit for
my synthesizer whi ch
wo uld alternate ly tune the
frequency ind icated o n the
fro nt panel switches and at
least o ne p redete rmined
freq ue ncy. Following a re a

HW-2036. Actua lly. the cir
cuit to be described could
easi ly be adapted to other
types of synthes izers or
even crysta l-controlled rigs
that employ diode crystal
switching.

The d e s ign evol ved
th rough about four stages.
eac h complete in itse lf. I'll
try to de scribe each in
eno ugh detai l so that you
can sto p at whatever point
s a t is f ies yo u r re q u ire 
ments.

' Ou T '
AE CE ' ~E -'0 7

"

o ne favor it e o r pre ar
ranged frequ ency to oper
ate o n. it is usua lly in
convenient to t une to that
frequency when you have
to set 3 thumbwheel
switches. These problems
are what o rigina lly encour
aged me to sta rt cutt ing
wires and modifying my

ec
CONTROl. ~OLaGE 00' ' OUT16

:2:~-22 U "." ,
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Since ge tti ng a synthe
sized 2 me te r rig. I ha ve

no t iced that having the
capability to tune some
th ing li ke 66 re peater and
simplex frequencies means
that you have one chance
in 66 of be ing tuned to the
one o n which someone is
ca lli ng you. If you do have

Fig. 1. Typical synthes izer block diagram.
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Fig. 2. One stage o f + N co unter. Fig. 3. Alternate channel selection.
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Fig. 5. PC board layout for synthes izer scanning adapter.
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because, depend ing on the
channel set o n the front
pane l, some of the pro
gramming lines will be
shorted together . This can
easily be cu red by inserting
a d iode in eac h line from
the + N counte rs, as il
lustrated in Fig. 3. These
d iodes will not affect nor-
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switches from grou nd ing
the programming lines and
pro vide an alternate
ground path for the re
qui red lines, this could be
used to progra m a second
ary cha nne l. It is not suffi
cient to d isconnect t he
common ground connec
t ion o n t he sw itc hes

Fig. 4. Automa tic scanning circui t.

•

@

@

o

o

Fig. 6. Parts placement for synthesizer scanning adapter (fo il side view).

freterence. where fmix is
the mix ing frequen cy ,
freference is t he crysta l
contro lled re ference, and
N is t he c han ne l number,
se t by the fro nt pane l
switche s.

The digita l number N is
the only input to the loop
and is the signal which con
troIs the operating fre
quency. This is done by
caus ing N to vary the divi
sio n ra t io o f the + N
counter.

Fig. 2 shows o ne stage of
the + N counter used in
the HW-2036. To cause the
counter to divide by 5, for
example,S (0101 in bina ry)
is se t by the BCD switc h.
Actua lly, the switc h o nly
sets the bits which are 0 by
pu lli ng t hose li nes to
ground. The 1s are pulled
up to + 5 volts by the
resistors.

Implementing the Theory
This suggests a method

for se tti ng the seco nd
channe l. If it were poss ible
to d isable the front panel

to figure out where
yo u are .

b. 3 o r 4 - with auto
mati c scanning. Only
requ ire s o ne more
(chea p) IC and a few
more d iscrete pa rts .

3. Method of c hanne l en
try/programming

a . DIP switc hesc-mter
nal to rig. Allows easy
reprogrammi ng.

b. Hardwired diodes 
pro bab ly t he be st
(i. e. , cheapest) if you
don't plan on c hang
ing frequencies of
ten, o r are using more
sca nned channe ls.

c. Digita l memory 
programmed by front
pane l switc hes . Easy
to re progra m, but
relat ively costly .

4. Scanning of receive-only
o r receive and transm it fre
qu ency

a . Receive- if both the
primary a nd second
ary cha nnel s a re
eit he r s imp lex o r
re peater freq ue nc ies,
then the required off
s e t is generated
automati cally . If
modes are different,
it is a simple matter
to switc h to the cor
rect mode when ac
tivity is heard .

b . Receive a nd trans
mit -many more
co mpo nents are, in
general . required .
There are easier ways
to generate t ra nsmit
offset.

Theory o f O perat ion
Before I describe the

scanne r and how it gets
connected to the rig. let me
describe what a typica l
rig 's syn the s ize r would
look like . Fig. 1 is a block
diagram of the HW-2036
synt hesizer in re c ei ve
mode. Thi s diag ram is
repre sentative of syn
thesizers used in amateur
rigs for the purposes of this
article .

When the loo p is lock ed
to the refe rence frequ ency,
the loo p o utput £fo ut /6) is
equal to t rn tx + N x
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Fig. 7. Three channel scanner. Fig. 8. Four channel scanner.

Fig. 9. HW-2036 squelch circuit.

O ptio ns
One option is to increase

the number of sca nned
channels. As it happens, U2
is only half used . The other
half, plus one other 20¢ IC

R2 and C2 mainly deter
mine the scan rate. The
oscillator output, U1C, pin
10, d rives a D-type flip-flop
wh ich alternates between
turning on Q1 and Q2 .
When Q1, for example, is
turned on, LED1 is lit, in
dicating that the seconda ry
channel is enabled , and
ground is provided to the
secondary channel switches.
I decided to use an LED to
indicate only the seco ndary
channel. There is no reason
you couldn't use an LED for
each channel , if you can
remember which is which. A
convenient place to mou nt
the LED is in a ho le dril led
through the back of the
S-meter. S1 is an SPOT
center-off toggle mounted
on the front panel. When
switched to either on pas...
tion, S1 forces the scanner
to one of the se lected chan
nels by either setting or
clearing U2. When switched
to the center off position,
the flip-flop toggles and,
thus, scanning occurs.

This, the n, is the enti re
scanner. Parts cost is ve ry
low even if you don't hunt
for bargain parts or raid the
junk box. Cost shou ld be
less than $10.

O pera tio n
U1A generates a 0 out

put if the squelc h is open
or if the rig is transmitting .
When U1A goes low, the
charge is pulled off C1 to
hold the channel for 5
seconds. C1 charges slowly
through R1 . If either U1 A is
low or if the voltage across
C1 is low, U1 B's input is
low, produc ing a high out
put. This 1 disables the
oscillator c o m p rised of
U1C. U1 D. R2. R3. and 0 .

transceiver to alternately
select the programmed
channels . The scan rate
should be slow enough to
allow for synthes izer lock
up time and sque lch attack
time. 250 ms per channe l
was chosen so that less
than half the time is wasted
fo r lock-up time.

Shown in Fig. 4 is the
schematic of the circuit to
accompli sh automati c
scanning . A PC board
layout is shown in Fig. 5
with parts placement in
Fig. 6 . Actually, the PC
board is included only fo r
completeness as my scan
ner was haywi red o n a
piece of perforated board
and has been working fine
fo r the past few months .
For those who would like
to construct this scanner
on a PC board but don't
have PC facilities , boards
and parts kits will be
available from the author.
Send an SASE for informa
tion.

convenient, and, of course,
the most expensive, system
is to use a second set of
thumbwheel switc hes . I
had no trouble fi ndi ng
room for 2 DIP sw itches,
but wou ld have been ha rd
pressed to fi t a second set
of thumbwheel switches .

, sounc~

Automatic Scanning
The next thing to con

sid e r is how this scanning
c i rc u it can be made
automatic . The require
ments for the scanning cir
cuit are listed below.

1 . Scanning is disabled
when the receiver squelch
is opened-on t he channel
which caused the sq uelch
to open .

2. Scanning IS disab led
when the rig IS transmit
ting .

3. The rig should hang
onto a channel for some
time after scanning is
d isabled to allow the other
side of the communication
to start. Five seconds
seemed to be a reasonable
value .

4. In the absence of the
th ree condi tions above,
scanning should cause the

."~

mal operation of the divid
er, as long as the logic 0
level does not exceed ap
proximately 0 .8 volts . Ger
manium diodes with a for
wa rd d rop of 0.3 volts will
he lp gua rantee this cond i
tion .

This then gives a ll the in
formation needed to build
a manual 2 channel scan
ner, as shown in Fig. 2.

The switches used to
select the seco ndary chan
nel have many pos si
bilities. The simp lest and
cheapest is to put diodes
only in the lines that are to
be o. This method is, of
course, d ifficult to rep ro
gram . Next, and the one I
have used, is to use so
called DIP switches. These
are 8 SPST switches in a
package the size of a
16·pin rc . Two DIP
switches (a t a total cost of
less than S5) co uld pro
gram MHz, 100s of kHz ,
10s of kHz , and 5 kHz with
3 switches left over for
othe r purpo se s . 01 P
switches are easily repro
gram med, if you remem ber
how to convert decima l
numbers to BCD. The most
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Fig. 11. Installation of scanner in crys tal-con trolled riM.

,,
v '"

rn at! c and an SASE t o
re tu rn the detail s.

Thanks to Mike WB2BWj
for his co nsta nt, and occa
sio na lly usefu l, c rit icism
during th is pro ject, especial
ly as 1 sta rted to cut up my
HW-2036. •

1---_ G"O P AU.£A.

,".
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Fig. 10. HW·2036 transmit rt t c ircuit.
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ass ista nce in figur ing o ut
how to insta ll th is c irc uit in
differe nt rigs as long as no
ma jor rede sign of the scan
ner o r ri g is necessa ry! I've
a lready cons idered some
of the commercia lly avail
ab le ri gs but wou ld a pp re
ciate a copy of the sc he-

' II ~

9 a nd 10.
Note t hat o n the scanner

schematic the inputs to
U1A have been conn ec ted
through a se ries res isto r
with a shunt d iode tied to
+ 5 volt s. This is because in
the HW-20 36, and pro b
ab ly most other rigs, the
signals to indicate squelch
and transmit may, a t ti mes,
be greate r than + 5 volts .
The input ci rcuit will pro
tect U1 from damage.

As I mentioned at the
sta rt of this a rticle, the
c ircu it is also usable on
crysta l-co nt ro lled rigs that
employ diode c rystal
switching. If you rs is such a
rig, check to see if the sche
matic looks similar to that
shown in Fig. 11 . If it is,
break the line connected
to the indica ted crysta l
(ma rked with a n Xl a nd
connect it to the scanner
p rimary a nd seconda ry
grou nd lines.

Conclusion
I' ll be glad to offe r my

Installation
Whicheve r sca nning ci r

cu it is used , it will be
necessa ry to o btain the re
q uired squelch a nd trans
mit signa ls from the tra ns
ce iver. This will va ry from
one rig to anothe r, but, as a
guide, connec t ions fo r t he
HW-2036 a re shown in Figs.

and a few di screte com po
nen ts, gives yo u a t hree o r
fou r chan ne l scanner. Two
va riat ions a re shown in
Figs. 7 and 8. Note that for
the 3 channel scanne r, two
switches are prov ided to
disab le ei t he r seconda ry
cha n nel sepa rate ly . As
designed, the scanner will
spend twice as much time
on the primary channel as
either of the seco nd a ry
ones . The scan sequence
will be: primary-secondary
1 , primary-secondary 2,
etc. In the 3 o r 4 channel
scanners, a n additional
CD4001 is used to decode
sc annmg of the various
channels .

North Georgia's
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CB to 10
-part XIV: a Realistic PLL rig

Rubert F. Grochowsky KflQLC
3553 S it' ssi« Terr.
Topeka KS 666/4

A grOw ing intere st in CB·
to -10 conver sions .

combined with a close-out
sale at Radio Shack, re
su lted in the re ce nt pur
c h ase of a Reali st ic
TRC-452 4D-ch annel CS. I
had e a rlie r o b ta ined a
23-c hanneJ Royce set for
conversion. but felt the
cost for crystals was not
justified to obtain only 23
channels. I must ad mit to a
certa in amount of blind
fa ith in the TRC-452 pu r
chase, but I figured a rig
wit h on ly two c rysta ls had
to be both easie r a nd
cheaper to convert. Th is
was later found to be true
on both counts.

Although I had read all

120

the earl ier conversion ar
t icles in 73 Magazine, I had
not stud ied t hem in great
detail , except for my pass
ing interest in the Royce.
Another review of the ar
ticles showed little infor
mation on conversion of a
p hase-locked-loop (PLl)
rig. Th is meant a great dea l
o f stu dy ing digi tal freq ue n
cy sy nthes is, a nd m an y
ho u rs spen t in tec hnic al
discus sions with Gene
Godsey K0BXJ and othe rs.
This a rticle is intended to
share the information
gathered , a nd he lp others
converting the PLl-type
rigs.

Crystal Control
W ith crys tal prices in

creas ing an d integrated ci r
cu it p rices dec reasing, it
was only a matter of time
before someone came up

with a be tter way to sy n
thesize the necessa ry fre
q uencies for CB. Crystal
plex red uced the crysta l
count from 46 to 14, but
the advent of the phase
locked loop reduced the
co unt to just 2 crysta ls in
mo st of the newer rigs. At
first gla nce, it m a y seem
t hat the se rig s a re no
longer c rys tal cont ro lled,
but furthe r study shows
that they are. Since the
reference frequency is
derived from a crystal
oscillato r, the tolerance
and p recision of the
reference freq uency and
the output freq uency will
be that of a c rysta l.

Miller Circui ts
In order to understand

Pll circuits , an under
standing of mixer ci rcuits is
necessary . In the most

basic te rms, a m ixer has
two input frequencies and
fou r output frequencies.
The frequency we will be
interested in is either the
sum of the original fre
quencies o r t he difference
between the origina l fre
quencies . It is important to
reme m be r that either the
sum o r d iffe rence may be
used, a nd they may be
used different ly i n
se pa ra te circuits within the
fig .

Even the simplest single
conversion receiver in CB
will normally use two mix
er stages to arrive at the
desi red inte rmed ia te fre
quency It-f) of 455 kH z.
Two frequencies are mixed
to a rrive at the sum, and
this signal, either 455 kHz
above or below the re
ceived signal, will be mixed
with the received signal to



Fig. 1. Block diagram of the PLL components as used in the
TRC-452.

The key to the whole fre
quency cha nge is t ied to
the 15.36-MH z refere nce .
We ca n't change the re fer 
e nce di vider, and we do n't
wa nt to d isa b le the who le
re ference d ivide r, as we
wo u ld kil l o u r 1 0-kHz
re fere nce to the p hase
detector. let's disconnect
the 15.36-MHz reference
from the mixer and replace
it with a new oscillator se t
for 16.955 MHz . The vco
wi ll now be d riven highe r
by the phase detector until
the d iffe re nce of 1 .82 M Hz
is reac hed. The new veo
o ut put frequ ency will be
16.955 MH z plus 1 .82 MHz ,
or 18 .7 75 MH z . M ixing
18.775 M Hz with the 9.785
M Hz in t he t ransmitter
gives us a new frequency
o f 28 .560 MHz for channel
1. which is right where we
want to be. Mix ing 18.775
M Hz with the incoming
signa l of 28.560 M Hz also
kee ps o ur fi rst re ceiver i-f
at 9 .785 MH z, rig ht whe re
it was before . Eve ryt hing
e lse checks out, and a ll
t ha t we changed was t he
frequency re ference ap
plied to the mixer.

This work s we ll in
theory, so let's see how it
wo rks in practice. Fig. 2
shows the schematic for a
s im p le crystal oscillator
with no tuned c ircu it . This
c irc u it an d others a re
desc ribed in Solid State
Design for t h e Rad io
A m ate ur (ARRl ). Th is
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thin gs are dependent on
this freq uency . We a re us
ing a divide-by-1024 to pro
vide the 100kHz reference
to the phase detector, so
any cha nge in the refer
e nce f requency will ad
ve rsely affect o u r d ivider.
We are a lso usi ng a d ivide
bv-z to produce t he
15 .36-MHz harmoni c
whi ch is mixed with the vco
output.

By no w, th ings seem
pretty co m p lica ted. Any
change in the 10 ,24-MH z
re feren c e c hanges the
ma t hem at ica l re la ti on
ships be tween q uite a few
com pone nts . There seems
to be no easy way t o
cha nge the freq uency of
t his rig. But fu rthe r ana lys is
shows t hat there is an easy
way. let's look at the way
the vco changes frequency
agam.

10.24 MHz is divided by
1024 to produ ce a 100kHz
inpu t to one side of the
phase detecto r. If the chan
nel se lec to r swit ch is set to
cha nne l l , wh ich program s
t he div ider to di vide by
182, the n the resu lt of mix
ing t he vco output wit h the
15.36-M Hz refe re nce must
be 1 .82 M Hz to divide to
the 10 kHz needed fo r the
other input to the phase
detector. The phase detec
tor wi ll detect any frequen
cy difference , hig h o r low,
and ad jus t the vco up or
down until the mi xed o ut
put is exac t ly 1 .82 MHz .

through a filter whi ch
se lects the harmonic pro
du ced at 15.36 MHz. The
vco frequ ency is mixed
with thi s 15.36-MHz signa l,
goes through IC2 interface,
and is then divided to 10
kHz by the l IN divider .
This is a pp lied to the other
inp ut of the phase de tec
to r. The pha se detec to r
detect s the diffe rence of
these two input signa ls and
produces a vo lta ge which
controls the vco frequen
cy. When the phase of the
two inp ut signa ls to th e
phase detector is the sa me.
th is loop is " locked."

As mentioned earl ier.
the output frequency from
the vco is N times the input
frequency. 10 kHz . By va ry
ing the consta nt N, the ou t
p ut fr equ e nc y ca n b e
va ried one 10-kHz step at a
time. The co ns ta nt N is
controlled by the channe l
selector switc h (from 182
to 226).

Another o utput of the
10.24-MHz reference o scil 
lator, not shown. is used to
mix with the first i-f for the
recei ve r. The incoming sig
nal frequency (26 .965 MHz
for channell) is mi xed with
t he vco output frequency
(1 7.18 MH z for c hanne l l),
wh ich wi ll produce 9.785
MHz as the first i-f. This
9.785 M Hz is then mixed
wit h the 10,24OoMHz out
put of the referen c e
osci lla tor to produce the
455 kHz seco nd i-f.

Al so not shown is the
transmit lo ca l oscillator,
wh ich is se t at 9.785 M Hz .
This signa l is m ixed with
t he vco o utput fr equency
to prod uce the tr ansmi t
frequency, 1 7.18 MH z p lus
9.785 M Hz equals 26 .965
MHz, whi ch is the c hanne l
1 frequency.

Now that we are familiar
with Pll circuits, let's take
a look at thi s ci rc uit and
see what we ca n change to
provide the new operating
frequency.

The first imp ulse is to
change t he 10.24 M Hz
c ryst a l. Bu t too m an y

arr ive a t 455 kHz .
Dual -conversion receiv

ers use an additional fre
quency co nve rsio n stage
for lower no ise and le ss
distortion of t he received
signa l. Now we have two
i-ts. a nd we may have addi
tiona l amp lifie rs for each
i-f. The fi rst i-f is no rmally
around 10 M Hz and m ay
be dete rmined by close ex
aminat ion of t he sche
matic .

Phase-Lo cked-Loop (P LL)
Circuits

Most PLl c irc u its consist
o f 4 ma jor co mpo ne nts: a
phase de tector , a filter
am plifie r. a voltage co n
trolled oscillator Ivcol, and
a l iN divide r, pl us other
su p po rt ing components .
Fig. l shows t he diagram of
t he se componen ts as used
in the TRC-452.

The phase detector pro
du ce s a vo ltage propor
tiona l to the pha se diff e r
ence o f two input signa ls .
The low-pass filter (filte r
amp) integrates the output
vo ltage of the phase detec
tor and al so filters har
monics o f frequency co m
ponents give n to the phase
detector. Then it prod uce s
a continuous vo ltage com
ponent in proportion to the
phase difference . The vfo
is an o sci llator whose fre
quency is co nt rolled by the
vo ltage applied to it. The
vco frequency is fed bad
t o the pha se dete ctor
through the l iN divider.
(The consta nt. N, is given
by the c ha nne l se le c to r
sw itch.) So. the output fre
quency fro m t he vco be
comes N ti mes the input
frequ e ncy.

The re ference div ide r
has two sections: One is a
divide-by-2 ci rcuit whic h
produce s 5.12 MHz; the
other is a divide-by-l024
ci rc ui t which produces 10
kHz which is appli ed to
one input of the phase
detector . All Pll c irc ui ts
stud ied use 10.24 MHz a s
the re ference frequency.
The 5.12-MHz o utput from
the reference divide r goes
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Fig. 2. Oscillator used for fi)(ed~channel operation of the
TRC-452. All resistors are 14 Watt.

11.380 MHz. remove cou
pl ing capacitor C212 from
the receiver, and use a
separa te oscillator se t at
11 .835 MHz to feed into
the rece iver mixer. Trans
mitte r and receiver align
me nt shou ld proceed as
previously out lined.

Wel l, that's it. Replace
the covers and you 're se t
for a lot of activity on 10
meter AM. Or if yo u're like
me. you ca n sta rt planning
for mo re modifications
and accessories . A linear
amplifier in the 20- to
25-Watt range wou ld be
nice. A va ria ble crystal
oscillator (vxo) ci rcuit
would allow shift ing ± 10
kHz to comple tely cover
this segment o f the band .
The rf gain co u ld be hard
wired to all ow using the
co nt ro l for the vxo. The PA
function can be dis
ab led and the switch used
to apply a sma ll amount o f
signa l from the 9.785·M Hz
oscillator into the receiver
to provide a beat frequen
cy for SSB reception. And
the list goes o n.

W ithout a doubt . the
TRC·452 proved to be both
cheap and easy to convert.
The crystal was my only ex
pense as the junk box pro
vided all other pa rts.

One last word of warn
ing -1 0 meter fever is con
t agiou s and qui ckly
spread s! On the day I co n
ve rted my rig, I used 2
meters to tell K0BXj to
listen for me o n 1O. This im
mediate ly p rod uced 2
ha ms talking back to me on
10 meter AM . One ham
who listened got curious
enough to visit me. and
about 6 o thers who lis
tened on 10 gave reports
a n d s ugg e s t io ns o n 2
meters. •

References
"CB 10 10" series, 73 Magazine,
May, July, December, 1977;
February, August , September,
Octo ber, 1978.

Reafistic TRC·452 Service Man
ual, Radio Shack.

SoUd State Des ign for the
Radio Amateur, AAAL, 1977.

sion. For this. I deviated
slight ly from the procedure
given in the ser v ice
manual. Connect either a
wattmeter or swr bridge to
the antenna jack and con
ne ct a dummy load . Again
us ing channe l 20, key the
microp hone and ad just
L214 for maximum output .
This will br ing the final into
reson ance and prevent
d amage during extended
key-down periods . Now ad·
just . in order. l208. l209.
l210.1211 .l212. a nd again
adjust l 214 . These shou ld
al l be tuned fo r max imum
output. On t he last adjust
ment of l214 . detune
slightly to extend the life of
the final tr ansistor. To
com ple te transmitter align
ment , m odul ate the
transmitter with a l -kHz
signal at a level of 100
millivolts . and adjust
VR207 to show 100%
modu lat ion on the oscil 
loscope.

The rig is now set up for
10 meters. a nd we must
give so me se rio us co n
sidera tio n to placement o f
the osc illa to r within the
rig . Adequate shielding
c a nno t be o ver-emph a
sized. and fo r this re ason I
c hose to m o unt t he
oscil lator o n the top cover
of the Pl l board. Some
angle stock and the rig
cover will provide sat isfac
tory shie ld ing from rf . The
sh ie ld ed lead from the
osc il la t o r may be run
down. and into. the Pll
box between the two
p r inted ci rcuit boards .
Since t he osci llator has its
own zene r diode for vo lt
age regulation . the power
lead may be run to the
switched +12 vol ts o n the
on/off volume contro l.

Whether you choose to
convert. a TRC-452 or some
other Pl.I -tvpe rig . the
tec hnique presented here
sho uld allow a quic k. easy
co nversio n.

If the vco refuses to
drive up to the frequency
needed, an alternative is to
repla ce the transmitter
crysta l with one cut for

frequency counter will prob
ably not show any output.
but don't be concerned.
Set the channe l se lec tor
for c h a n n e l 20 . Now
carefully adj ust l2 on the
Pll boa rd and set it fo r the
midpoint of the range
where oscillation occurs .
The frequency co u nte r
sho u ld indi cate 19 .115
MHz . Start with channel l
and check all 40 c hannels.
If the vco circuit, including
L2 . is functioni ng properly.
we s hould show fre
quenc ies sta rti ng w it h
18.775 MHz for c hannel 1
and following normal CB
channel spa cing up
through 19.21 5 for cha nne l
40. If the oscillator drops
out on either end. slight
read justment of l2 may be
needed.

Now proceed with
receive r align ment. Co n
nec t a signa l gene rato r to
the antenna jack and set it
for 28.800 MHz with l -kHz
modulation. Turn the c han
nel se lec tor to cha nne l 20.
Connect either an audio
VTVM or oscilloscope to
the externa l speaker jack.
Now adjust l201 for max
imu m output . Set t he chan
ne l se lector to cha nne l 40
and the signal generator to
29.000 MHz . Adjust the
pr imary of l202 (black
vinyl tube) for maximum.
Set the c hanne l se lector to
channel 1 and the signa l
generator to 28.560 MHz .
This t ime. adjust the secon
darv o f L202 (red viny l) fo r
maxim um. Set up aga in for
chan nel 20 and adj ust L203
for maximum output. This
co m p le tes the re ceiver
alignment.

Transmitter al ignment is
the final step in co nver-

~6~ "M. '0.'
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oscillator is used for fixed 
channel o p e rat i o n . For
those who desire tuning
capability . a var iable
crystal oscillator may be
used.

Although so me would
say the osci llator output is
dirty. I prefer to think of it
as being rich in harmonic
content. The circuitry of
the TRC-452 is set up to use
the third harmonic of 5.12
MHz , so a 5.651·MHz
crystal will give a usable
harmonic at 16.955 MHz.
The combi nation of C3/L3
on the Pll board will filter
all but the desired frequen
cy, but it may be necessary
to change the value of C3
to 30 pF to peak the filt er at
16.955 MHz .

The first step in co nver
sion is to remove the
covers and loca te the Pll
board. It wil l then be
necessary to remove the
Pll board . In the TRC-452,
the Pll board and side
c o v e r are soldered in
place. locate c o u p ling
capaci tor C4 on the Pll
board. Remove and di s
card thi s ca paci to r. Small
shie lded ca ble from the
osc illator is now inserted in
the C4 hole nearest the
edge of the board and
soldered in place. Reinsert
the Pll board and tack in
place. Be sure to co nnect
all pins. as most of these
are used in c ircuits as well
as providing mounting
stabil ity .

Next. connect the oscil
la to r to a well-regu lated
supply and apply power to
both the oscillator and the
rig. A frequency counter
should be co nnected to the
output of the 1st lo cal
oscillator. At this point. the
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Now
you have a friend

in the business!

Planning to purchase a new Transceiver?
or a new Amplifier

or an Antenna?
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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!

Call us TOLL FREE TO DAY (1-800-233 -0250), We wantto be your Friend. Let us Prove it !

Communications Corp.
1911 Old Homestead lane
Greenfiek1lndustriaJ Pan.: East
lancaster, PA 17601
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No More Excuses!
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Fig. 1. Active filter RTTY demodulator schematic d iagram.
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Winford Risler WB4MBL
402 Allicia Sr.
A/twrlvill~ AL J5950

Fig. 2. Power suppl y schematic diagram.

Table 1. Act ive filter data, wh ere: F = center frequency; B
= 3 dB bandwidth; A = voltage gain of fil rer ar F; Q 
FIB; R7,11 = (2. BA C}-'; R8,12 - (. BC}- '; and R5,9 =
11(2.c (2 f2IB · BAJJ.
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Space filter U3

F 2295 Hz
R11 47k
R12 820k
R9 59
C4, C5 .01
B 39 Hz
A 8.68
a 59

regulated as shown in Fig.
2. The 8-volt supply is sim
ply the unregu lated fil
tered output . The S-vo lt
supp ly is obtained by us ing
se ries resistance fro m the
8-volt supp ly. Regulators
for the S- and 8-volt sup
plies were not used for
economical reasons, and
no problems have been en
counte red wit h them.

Conclusion
Act ive fi lters are -e

easiest type to tune i t- d
use, and , therefore, n"l Ke
this unit very easy to b . dd.
Also, the unit is compan ' Ie
wit h the UT-4, if desi red . As
with anything new, it is
ofte n d iff ic ul t to get
sta rted o n the right foot.
This demodu lator wi ll
allow the newcomer to
RTTY an inexpensive
means to get his feet wet
and sti ll realize the full
enjoyment of us ing a unit
tha t performs we ll. I wish
to give spec ial t hanks to
Jim m y Straugh n K4COV
for his encouragement and
assistance in writing this ar
ticle. •

Mal1t filter U2
F 2125 Hz
R7 47k
R8 820k
R5 69
C2, C3 .01
B 39 Hz
A 8.68
a 54

of the attenuating effect
they have on the input
signal and the resu lt ing
possibility of t he filte r not
be ing ab le to dr ive the
followin g stage. RS aud R9
are of the miniature type
and can be mounted di
rectly to the PC board .

Q1 and Q2 are the LEO
drivers . Outputs for scope
monitoring are taken di
rect ly from the fi lter out
puts . Q3 and Q4 are e mit
ter fo llowers which dr ive
the Schmitt t rigger, which
drives the flip-flop, which
drives the keying follower/
driver, which (finally)
drives t he loo p kever. All
tra nsistors are genera l pur
pose NPN sil icon-type ex
cept for t he loop keye r.

The output at t he top of
R22 must be amplified in
order to drive an AFSK or
FSK unit. I do this by using
a separate transi stor on the
AFSK board.

Exce pt for t he loo p sup
ply, all the vo ltages are
taken from one 12 V c-t
transformer. The ± 7 .5
volts is taken directly from
the filtered output and

puts a re both low under no
signa l conditions .I

A reversing s w i t c h
se lec ts either the Q or Q
output for normal/reverse
copy without having to
switc h to USB. This is an
advantage for transceive
o pe rat io n . Fro m t he
Schmitt t ri gger, the switch
ing signal is app lied to QS,
the sw it c h ing follower!
driver which drives the
loop kever. Q6.

Constructio n and Circu it
Details

The com plete uni t, less
the power supply, can be
built on a 3" by S" PC
board . In the prototype
unit, I use three boards: the
power supply electronics,
the vemod ulato r. and the
AF~ ~ osc illato r. lnexpen
sive. indi vi d ual 8-p in op
amps (741s) were used in
t he p rototype u nit, but
some expense and trouble
could be saved by using
one of the quad op amp
chips such as the LM324,
which on ly requires a
sing le po larity supply vo lt
age .

The value fo r R4 was
chosen experimentally for
best performance, as were
many of the other com
ponents of the unit . The
filter circu it is taken from
the Ja nuary lS, 1970 ed i
t io n of EDN magazine. The
equations and parameters
are listed in Table 1. There
are two areas of caution:
The feedback resistor R8 or
R12 should not exceed 1
megohm because of large
offset voltages. The fre
que ncy tri mmi ng resistors
RS and R9 should be as
large as possible because

Afte r spending a lo t o f
time looking for a cir

cuit for a simple, easy-to
bui ld, economical, good
performing RTTY demod
ulator, I decided to try
designing my own . What
resulted (besides pulling
hai r, etc .) was a rela t ive ly
inexpensive unit which pro
vides excellent copy, is
easy to tune, and utilizes
active filters . Of course,
thi s is in addition to a
swe lled head and elated
feeling which always arises
when a circuit r design
works we ll.

Theo ry of O pera tio n
See Fig . 1. The mam

difference between this c tr
CUlt and others I have read
of is the u se of ac 
tive mark and space fi lters,
LED ind ica tors, and TTL
sw itc h ing lo gic . Circu it
operation is very straight
forward . The audio is ap
plied to U1 , where it is
amplified, clipped, and fed
to the mark and space
filters , consisting of U2 and
U3 and t he associated RC
networks . The fi lter out
puts are shaped and ampli
fied by Q3, Q4, and the
Schmitt trigger, 04. The
signa l is double inverted
here -once in obtaining
the level detection and
once to obtain the cor rect
pola rity to the flip-flop, U5.
Th e flip -fl op 's outputs
c ha nge state when the
mark and space signals
alternate. This output is
inverted by another sec
tion of the Schmitt trigger
ch ip . This prevents t he
machine from runn in g
open under no-signal con
ditions. (The Q and Q out-
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The Junk Box Station

- ham ingenuit y does it again

about 120 watts output.
judging from the br illiance
o f a lOO-W at t ligh t bu l b
used a s a dum my ante nna .

Then' w as it lot of t rial
and failure in budding thi ...
rig. I first tried a solid sta te
vfo, then a t u be type with a
cathode foilOWN and buf 
fer; f ina ll y , I cam e up wi th
th e smule hAU6 in a Co l
pitts c ircuit whk h doubles
in its output that gave my
desired results and also
simplified the design con
siderab ly. I have tned to
mak e the t ra n smittc r
sound as good as the best
tha t is o n the air, and With
my hand-wound choke in
the keying shaping ci rcuit
and the fact that I can
detec t no oscilla to r pull ing
or other sh if t, I believe I
ha ve had some success in
my effo rts .

I made a check of the
harmo n ic output of thi s
sta t ion by using another
receiver with an Srne te r
And by ad justing the rf
gai n un t i l the m eter read as
near zero as I cou ld get It
o n my second harrnomc
(20m), t hen f l ipping t he
bandswuch and tuning in
the fund amental (40m), the
meter read c lose to 70 . So,
i f thi s means m y second
ha rmonic is 70 d B down,
then I think the suppres 
sio n is adequate. I have
had no TVI compla i nts ,
even in my own house. A nd

o

re ce iv er comes mos t ly
from part s salvaged from a
bunch of sm ashed-up or
n o n -w or k in g t ra n si stor
radios I purchased at a flea
market for 2S¢ apiece .

The transm itter. whir h
uses a 6AUb vfo. 6W6
dr iver/multip l ier (lV audio
output tube). and a pair o f
bDQ6s (TV hortzontal ou t
put tubes) in the cl ass C
f ina l, can run up to 160
Watts input (if my little
VOM is ac c u r a te) and

, ... .' .. , ...
, , ..

 • •

,....

in w hat c an be home
brewed f rom junk part s.
Anyw ay , assuming the la t
ter to be co rrec t, I though t
I w ould send in a photo of
m y ent ire home brew sta 
tion. which is just about as
home b rew as a ham l ike
me can m ake it , from the
kever paddles o n.

I can say th at I had no
t ro uble fi nd in g part s. The
t ra nsm itter is m ade m o st ly
from pa rts fro m myoId
black and white TV and the

...
.• iii '.' ,...... ,....... ,.. ..... "

Since you ran that photo
o f m y home b rew

tran smitt er in the M ay,
1977, issue of 73, I w as sur
pri sed to receive letters o f
inquiry about i t. espec ially
since you p rinted only my
na m e . ci ty , and st a te
without in cluding my call
or address. r don 't know if
it is due to the large c ir
cu lat ion factor of 73 or
whether there is actually a
considerable number of
readers who are interes ted
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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 w here they
have been serving the amateur and commercial
market for almost two decodes. C&A can offer you
the best prices plus the assurance that they w ill be
there to bock up your purchase wi th thei r steff of
experienced LICENSED technicians and a genuine
desire to odd your nome to their long list of
satisfied customers .
CAll OR WRITE for all your needs to:

C6A Electronic Enterprises
Distributors of Comme rcia l and Amateur Poodio Equipment .... cee

Two locotions 10 serve you beller:
22010 5. Wilmington Ave.. Suite 105 5773 Overland
Corson. CA 90745 Boise, Idaho 63705
(213) 834-5868 (208) 377-5274

y* Rfllldfll Service -SIN page 323 127



my home brew TV yagi is
r ig ht u nde r m y roo f
mounted inve rted vee and
in the fie ld of its cu rrent
loop

I ment ioned the word
" ad e q ua te" above , b ut
with hams like me it is
often a fluid expression. I
know if I can get my ha r
monic down 70 dB, then
why not 80 or more ?

My receive r (the smalt
box on the righ t in the
photo) is an all-transistor
dua l conversion supe rhet
with cascode FE Ts in the rf
stage a nd a c rys tal-co n
tro lled fir st convers io n
osci llator. It a lso has a
home brew doub le crystal
350 cps bandpass filter in
the second conversion i-t.
The rece iver is completely
se lf-co ntained with powe r
sup p ly, speake r, a nd eve ry
thing (except the anten na)
enclosed in its cabinet.
That cabinet. incidentally,
is a ca rd index file box I
bought at a di me store for
$1.49; this was the only
re a d y-ma d e cabi net I
bought for this project. The
transmitter chassis is made
from a galvanized sheet I
purchased from the roll at
the ha rdware store, but'
forgot wh ere I got the
al um inu m to ma ke th e
cover and vfo shield . But
this card file box plus the
dial on the front of it, and
the crysta ls, pretty muc h
rep re sen t my to tal cos t
layo ut fo r the receive r, dis
count ing, of course, t he
pa rts from those 25¢ tra n
sistor radios and a few
other parts from my junk
box.

I work only CW, ma inly
because I seem to find tha t
that is whe re mo st of the
experimenters like myself
operate. And because of
my leanings toward CW, I
have made no provisions to
broaden t he 350 + cps
band width of th e receive r.
Perha ps ano ther reason is
that I don't have room to
stuff another switch in that
little cabinet (which is
already straining at its
seams), and I fe ar wit h a
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little too much enc ourage
ment, it just mig ht le t go
and scatter about a bushel
of parts all over the shack .
I realize, of course, that the
passband is too narrow fo r
voice, even a litt le shar p
for CW somet imes, and I
often get the fee ling I am
copying code through a tin
horn , but it really chops
down the QRM.

I have had requests for
sc hema t ic di agrams of my
station, and t he se requests
I have turned down-not
that I am ornery, not that
ornery -it is just that I
doubt if I auld draw a
schernatic a t it, for it is so
fu ll of tr ial a nd erro r,
unknown change, etc. I
don't know how, for in
stance, I could advise the
winding of the keying filter
choke o n a core whose use
I did no t even know in my
o ld TV or th e number o f
turns I put o n it, and I don' t
cherish the idea of unwind
ing it just to count them.
The rf output ci rcuit is
proba bly ove rly complex
a lso, and t hroughout the
ri g there a re clus te rs of
resistors placed in series
and/or paralleled to give
the right values . In other
words, if I could d raw up a
sc hemat ic and attempted
to bu ild this stat ion aga in

from it, I have my do ubts
that it wo uld work .

I recent ly overheard a
conversation in a radio
store d iscussing why in the
wo rld anyone wou ld want
to spe nd s0 mu ch tim e,
worry, and trouble bu ilding
when the finished product
could be purchased from
the shelf . I think one of
those involved in the con
versat ion po inted a finge r
at th e side of his head and
made a ci rcle with it.

Well , I suppose, there
are all kinds of us hams. To
me, plugging in ready
made gea r and talking in
an S5B round tab le wou ld
be somet hing I would grow
tired of qu ickly. But put
ting so mething on the air
that is of my own creation
is, to me, 90% of the fun of
our ho bby; besides, it has
been quite an education
for me .

Fi na lly, and getting back
to the original subject, I
hope no one will judge the
performance of my station
by its appea ra nce . If it
sounded like it loo ks, my
Genera l cl a ss p rivilege s
would have probably been
in trouble a long time ago.
It is just that good order
liness doesn't seem to be
one of my virt ues . Besides ,
it is di ff ic ult t o make

something pretty out of
junk p arts . And if the
lettering shows up on my
transmitter in the photo, it
will read : " Bu ilt from
genu ine junk parts."

I di d, howeve r, try for
compactness. Why? I have
no idea , unles s that seems
to be the way they are do
ing things these days, and
that is even a bigger "why"
to me. Inc ide nt a lly, my
standard size c lipboa rd is
in the photo for size com
parison , and I do believe
that is the biggest-looking
clipboard I ever saw; so,
my transmitter is really not
a ll that small

But my "compact" (ut
te rly congested wou ld be a
better description) tr ans
mitter a nd receiver have
given years of trouble-free
service, thank goodness,
and I've rece ived not hing
but t he best of re po rts on
my signa l quality .

So, if this article has
given any of you hams who
may be potential home
brewers any ideas about
ge tt ing t he soldering iron
out, good luck to you; be
ve ry careful of the high
voltage hazards, and if yo u
work 40 meters a lot , you
may hear this rig on some
time . on CW , of
course . •
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••• ICOM H e a d q u a r t e rs
No one else offers as dIversIfIed a transceiver line as 'COM. and no one else can fill
your /cOM needs better than Cleggl

Take your pick for your favorite mode and band:

IC-lOI 160-10 m eters. Syn thesized. Solid State
Digital readout. 200 watt PEP input

IC-21 1 144-148 MHz. Synthesized, FM/ US8/
LSB/CW Dig ital readout. 10 watt o utput
So l id State . 13 .8 VDC and 11 5 VAC
operation.

IC-24S/SS8 144-148 MHz. Synthesized. FM/
USB/ CW digital readout. 10 w atts output.
Solid State Multi-Mode M obile.

IC-280 143.9- 148.1 1. Microprocessor controlled
memory. 1 and 10 w att FM 'er. Remote
controllab le.

IC-30A 440-450 MHz FM, 22 Channels. 10 watts

IC-202S 2 M eter SS8 Portable

IC-S02 6 Meter SSB/CW Portable

IC-2IS 2 Meter FM Portable

IC-402 432 MHz SSB/CW Portable

Call us TOLL FREE for quote on the 'COM of your choice I
1-18001233-0250
I'n PA call (717/299-7221 collectI

Call Clegg for best pr ice

Looking for a different brand? Clegg also stocksall
o ther maj or prod uc t lines inc luding Dentron.
Alpha. Yaesu. Drake. W ilson, KLM, Hustler and
MFJ. and-of course-Clegg transceivers.

V'" Read'" S",...;ce-sH page 323,

Communications Corp.
1911 Old Homestead Lane

Lancaster. PA 17601
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ment to the antenna is made.
You microcomputer buffs
wi ll quickly recognize an
application fo r your di gi tal
hardware to relate the vswr
value to the input data via a
short processing program.
Most hams, however, do not
as yet have a microcomputer,
so we seek a less powerful but
sim pler and lower cos t solu
tio n. Enter the programmable
calculator.

Few of us need to be
impressed with the phenome
nal progress in hand-held cal
cu lators over the last few
years. They have improved
from si mple arithmetic de
vices to "sli de-rule" scientific
and programmable units with
magnetic card memories.
Until recently, programmable
calcula tors have commanded
fa irly high prices - not as
much as the $2000 an d up
microcomputer instal lation ,
but at least in the $200-to
$400 range, which is still a bit
high for a casual buy. Recent
ly, a low-cost program mable
ca lc u la to r, the National/
Novus 4525, has been sold
for less than $40 2

(around $50 with charger and
case). So the programmable
units seem to have entered
the lower cost casuat-buv
ph ase . If you have never been
involved in programming,
would like to start some
where, and would like a fairlv
powerful calculator, this unit
can give a sim ple yet good
introduc t io n to the procedure
of writing spec ial programs to
so lve repet it ive problems. If
you are just curious, you can
buy both the Palo mar bridge
and the calculator for less
t han a hundred dollar s and
rn a ke vswr measurements
without putting a signal on
the air.

The program given here
can process the R-X bridge
readings and give you the
reactance value, normalized
impedance values, reflect ion
coefficien t, and vswr value
f ro m a Pa lo mar bridge
reading in just a fe w seconds.
The two small instruments
toge ther make a powerful
team. The portabili ty of the
R-X bridge allows one to

resista nce measurements from
about 5 to 250 Ohms and
reactance values of plus or
minus 1200 to 12 Ohms at 1
to 100 MHz. Universal Radio
recommends it for Trioole"
owners to check the vswr of
thei r an tennas o n those fre
quencies jus t o utside the ham
bands where it is not legal for
a ham to put a carrier on the
air or on the SWL bands. It is
also good for everyday use as
an impedance bridge and as a
double check on your vswr
br idge read ings. You might be
s u r p r ised how inaccurate
some vswr bridges are found
to be.

To get the vswr from a
bridge reading of, say, 27
Ohms and ·10 pF requires
some algebraic ca lcula tions.
These are not really difficult,
bu t they do become a bit
tedious, especially if you are
making a point-by-point plot
of vswr data. The calculations
must be repeated eac h time a
new measurem ent o r adjust-
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T he Palomar R·X bridge'
is an excelle nt piece of

eq ui p me n t for am ateur
sta t ion use. It is battery
o perated, portable, small,
handy, accurate when cali
brated, and it will give actual
impedance an d vswr (voltage
standi ng wave rat io) with a
little calculat io n. It is so ld as
an antenna bridge, but it
ac tually is a more general
instrument, be ing capable of
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Fig. 1. Series impedance com
ponents.

Wallace T. Thompson WB51LK
P.O. Box 26041
EJ Paso TX 19926
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climb a tower, bridge in hand,
and make measurements (a
portabl e receiver is needed,
too) directly at the antenna.
Th e vswr may also be
measured at the transmitter
end of the feedline, as usual.
The program itself should
also be easily incorporated
into some of the more ex
pen sive He wle tt -P ackard
programmable calculators, all
of which use the same
"reverse Pol ish " notation and
keyboard. For example, the
add ition of a line 39A, which
repeats line 39, allows the
same steps to be used on a
non progra m ma ble HP-35
ca lcu la tor, d el e t ing, of
course, the start and halt
steps in the program.

R·X Measurements
The standard instru ment

for R-X measurements is the
Hewlett-Packard 250B R-X
meter. This is a large preci
sion instrumen t which sells
for over $3000. It will be
found in many engineering
laborato ries but not many
ham sta tions. The Palomar
bridge has less range and
accuracy, but, at its $50 cos t,
it is an ideal instrument for
hams. The Palomar bridge
indicates in terms of series
impedance values, perhaps a
bit easier to understand than
the parall el val ues of the HP
instrument. For one who
wishes to know the actual
impedance of an anten na, it
gives a reasonabl y accurate
answer, especially when cali
brated with known standard
resistor; and reactances. The
Palomar bridge measures re
sistance and reactance values
from 1 to 100 MHz. The
impedance reading is that of a
series configuration as shown
in Fig. 1. The resistance value
is easy to com prehend. Resis
tance means the same thing at
high frequencies as it does at
dc. In series with the resis
tan ce component of a reading
is a reactance component.
The dial of the Palomar
bridge is calibrated for the
series reactance readings of
zero t o ±70 picofarads.
Unde rsta ndi ng the bridge
reading on the capaciti ve or

Xc side (say, -10 on the dial)
is relatively easy. The imped
ance, suc h as the example in
Fig. 1, is a resistance in ser ies
with a capacit ive reactance of
400 Ohms at 1 MHz or 398
pF. On the inductive or XL
side (say, +100n the dial), the
impedance would be that of a
negative 530 p F or 300 Ohms
of indu ctive reactance at 1
MHz. If unders tanding the
fact that a negative capaci
tance reading gives an induc
tive reactance value bothers
your th inking, then you are a
good candidate for using the
ca lculato r program wh ich
takes all th is into accou nt and
gives the correct answer each
time. The 1 MHz reactance
values are given by the cali
bration curve of Fig. 2. This
curve is derived from the
design of the bridge, and the
equations are th e basis of the
calcula tor program. The same
curve appears in the Palomar
instruction manual.

T o deter mine t h e
reactance value at any fre
quency, o ne must d ivide the
val ue read from the curve of
Fig. 2 by the actual fre
quency of the measurement
in MHz. That is, the readings
from the curve of Fig. 2
wou ld be divid ed by 10 if the
measurement had been made The Novus 4525 programmable calculator.

The Palomar R-X bridge.
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errors , especially if you really
don't understand a Smith
chart very wel l.

You might think a simple
calculator wou ld be unable to
properly manipulate the data
si nce, after all, it involves
complex numbers in the
impedances. The calculator
man ipulates real numbers
only. Th is turns o ut to not be
a problem in vswr calculat ion
because the vswr may be cal
culated from the magnitude
of the reflection coefficient.

Input Data
T h e p ro gram requires

three values of input data :
the resistance dial reading,
the reactance dial reading,
and the frequency of the
measurement. Initiall y, the
calculator stops with a 68
displayed. You insert the

The Program

The instructio ns in a calcu
lato r program are simply the
list of those buttons which
you push, in the order in
which they are to be pushed.
T he calculato r remembers
th ese instr uc t ion s and
executes them automatically
in later runs of the program.
In a calculator which employs
reverse Polish notat ion, as do
the Nevus 4525 and HP
calculato rs, there is no equal
sign, and you star t calcula
tions by use of the EN (enter)
button. Mu ch of the program
it se lf is concerned wi th
manipulating and sto ring the
data into positions where it
can be used in proper sc
que nce in the equations being
solved. These equations are
given in Fig. 3, and the pro
gram itself is the listing of 90
steps given in Fig. 4.

To load the program into
the calculator, put it into
" load" mode and key in the
program with a dum my vari
able being used in each of the
posit ions where data will be
inserted later. If the program
gives the co rrect answer with
the dummy variable, yo u will
know the loading has been
performed correctly. Switch
to " run" mode, push the start
butto n twi ce , and the
program runs.

Remarks

need to loo k them up on the
graph of Fi g. 2. Interpolat ion
errors and erro rs due to mis
reading the graph are elimi
nated, too. So, by enteri ng
the dial readings and fre
quency into the program, the
impedance values are given, as
is the vswr. For completeness,
it will be mentioned that it is
also possible to use a Smith
chart to get the vswr graph
ically. It is st ill tedio us, how
ever, a nd subject to the above

vere, r is the magnitude 01 the
reflection coefficient.

Th is selves the value o t the un·
known series ceoactrence from
the se tt ing o f t he variable C1 and
the b ridge fixed capacitor 68 pF.

The reactance of the load is cal
c u l a t e d with the standard
formula. Note that when C2
beco mes neglltive. the sign
changes and t he reactance be
cernes positive. that is. inductive.

Vsw r c a lc u la t ion from the
magni tude of the reflection co
eff icient .

The normalized im pedance ZN is
the value d ivided by the c hac
ecrenstic impedance Zo of t he
transmission line. In this program.
Zo is f ixed a t 50 O hms but may
be changed to eov Zo at line 37
when the program is in itially
loaded.

1

+ -,

the magnitude of the reflec
tion coeffic ient on the line,
and then the actual vswr it
self. The same would be true
of any impedance bridge,
including the aforeme ntioned
HP unit. This is really where
the calculator program sho ws
its worth. However, si nce the
program is writte n to speed
up the job, it is better
to include the steps of
actu a lly fi ndi ng the re
actances and eliminate any

Fig. 3. Equations solved by the program.

r ·

C2 ·

~ .

XC2 • .Equation 2 :

Equatio n 4 :

Eq uat io n 5 :

Eq uat io n 3 :

Equa t io n 1:

Equation solved by program

Measuring an impedance with the R-X bridge and a battery-operated receiver.

at 10 MHz. All this takes
more time to desc ribe than it
does to actually do it. It is a
fairly simple procedu re to get
an actual resi st ive and re
ac tive value from the
readings, aided by the graph.

Calculating the vswr from
the bridge read ing, on the
other hand, is a bit ted ious. It
is necessary to calculate the
normalized impedance values,
relative to the transmission
line characteris t ic impedance,
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In structi on

I. St ar t
2. 68
3. EN
4. Halt
5. R
6. M5
7. x- y
8. EN
9. EN
10. EN
11 . Halt
12. 6C
13. +
14 . EN
15. R>
16. x
17. R>
18.
19. EN
20 . R>
21. R>
22 . R>
23 . x-y
24. •

25. 2E- 6
26. x
27 . "28. Halt
29. F
30. EN
31. R>
32. x
33. x
34. I/x
35. Halt
36. EN
37. 50
38 . EN
39 . MR
40. x-y
41. •
42 . Halt
43. R>
44 . +
45 . Halt

Remarks

Bridge uses 68 pf.

St op for first input .
Use R:::27. durrmy variab le
first time. otnerwtse any
value of R.

St op for second in put .
Use hC ::: 15. dummy var i a bl e
first time. otherwi s e any
value of hC.
R+ key is labelled ROl l+
on the Novus 4525

Gives C2 here .
Entry is : 2 . EE, CHS. 6.

Stop for third input.
Us e frequency ::: 7 . durrmy
var i able f irs t time. ot he rwise
any value of F. in P1'fz.

+Disp lay - Xc value .

Choose 20 = 50 ohms here.

Di splay normalized R/Zo

Displ ay normalized X/Xo

46 . MS
47. R>
48. R>
49 . EN
50. EN
51. EN
52. 1
53.
54. EN
55. x
56. MR
57 . EN
58. x
59. +
60 . V
61. MR
62 . R>
63 . MS
64. R>
65. 1
66. +
67 . EN
68 . x
69. R>
70. R>
71. EN
72. x
73 . EN
74. R>
75. R>
76 . R>
77 . +
78. V
79 . MR
80. x-y
81. •

82. Halt
83. MS
84. 1
85. +
86. 1
87 . MR
88•
89. +
90. Halt

Di splay reflecti on coe f f i c i ent r

Di splay VSWR. answer
with dummy variables
i s 4 . 892

Fig. 4. Program listing.

resistance d ial reading and
push start. It stops again with
a 68 d isplayed, you insert the
reactance dia l reading (posi
t ive for XL val ues and nega
tive fo r Xcval ues) , and push
s tart. It stops with pi
(3. 14 159 27) disp layed, and
you en ter the frequency and
push start. The dimensions
used are Ohms, picofarads
(up to plus 68 o n the dial),
and megahertz. A typical
entry would be: 27, 15, 7.

Outpu t
The first ou tput given by

the program is the res ult of
the calcu lat ion of the reac
tance value as sho wn in equa
t ion 2 in Fig. 3. This reac
tance will be positive for

inductive impedances and
negative for capacitive imped
ances. It is given in Oh ms.
The calcu lato r sto ps with the
reactance val ue d isplayed,
and you may wri te it down at
that t ime o r just go on to the
next ou tput by pushing the
start bu tton again. For ex
ample, with 27 Ohms and
+15 p F at 7 MHz, the d isplay
reads 60A (Ohms).

The next two outpu ts are
the values of the normalized
impedances, as shown in
equation 3, Fig. 3 . These are
usefu l for entry into a Smith
chart, if you are using one to
design a matching networ k or
some similiar applicat ion. The
resistance is given first. For
the example problem , the

output is 0.54, and, after the
next push of th e start bu tton,
it reads 1.208, the normalized
reactance value.

The next ou tput is the
reflection coefficient magni
tude, as given in equation 4
of Fig. 3 . It reads 0.66 in the
exam ple pro blem.

Finall y, the last push of
the start button yields the
value fo r vswr, which is 4 .89 2
in the example.

All of these inpu ts and
ou tpu ts may be processed in
just a few seconds, much
more easily than the pencil
and paper method. Yo u learn
the bridge and ca lculato r are
worth th eir cost after o nly a
few uses. Also, at current
prices, both of these instru-

ments are best buys.

A Li st ing Fo rm
Fig. 5 is a listing sheet for

the program steps. Such a
she e t is desirab le when
writing yo ur own programs o r
recording o thers for future
usc. You not o nly list the
steps bu t also show th e sta tus
of the "stack" registers at
each step and include remarks
about data ent ry and outputs .
It is left blan k, so yo u can
copy it on a copy mach ine
and make as many more
forms as you wish .

Limitations

The limitatio ns in the
calculator program are such
that you should not insert a

133



Fig. 5. A program ttsttnq form.
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Ref erences

1. Palomar Engi neers , Box 4 55 ,
Escondido CA 92025, The R·X
Noise Bridge is so ld postpaid for
$49 .95 via mail-order advert ise
rne nts in amateur radio maga
Zines.
2. The National/Novus 4 525 cat
curator is sold by : Iidan , Inc.,
2901 seo toev Ave., Culver City
CA 90230, and TK Enterprises,
16611 Hawthorne Blvd., Lawn
dale CA 90260. Both these
companies sell ma il order, and
th ei r adver tisements may be
fou nd in Scientific A m erican
magazine.

measuring your vswr without
putting a jamming carrier on
the air makes one feel like a
good neighbor, and you can
enjoy watching the lights
flash as the calculator speeds
th rough its program steps.
Using a program such as this
enables an yone to do the
vswr calculations rapidly and
accurately, even if he does
not fully understand the
math ematics and te-mlnol
ogy. This not o nly ma kes it
fun, but also contri butes to
better und erstanding and
lea r n ing the terminology
later. Try it - you'll like it . •

zero for an y of th e values of
resistance reading, reactance
reading, or frequency. If you
do , an overflow will result ,
and th e answers are meaning
less. The only time this is a
problem is when th ere is a
zero reading on the reactance
dial. When it reads zero, you
shou ld use a very small but
finite entry to prevent an
overflow. The value 1E-6 is
recomm ended. It results in a
very small reactance ou tput,
wh ich is then ignored.

Also, th e range of th e dial
readings for reactance is up to
68 pF . The reactance dial
reading entered should always
be less th an 68. All negat ive
entries are less than 68.

If an overflow does occur J

no ha rm is do ne to the
program. Just push the clear
button a few times, and con
tinu e pushing th e start button
un til the program recycles
hack to the sta rt. This is
recognizable by the return of
the display to a reading o f 68.

Conclusions
Having the capability of
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OPERATES ON
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-AC Batt. Eliminator
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quality, LSI Design, 550 MHZ frequency counter
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base are factory assembled, tested and burned-in.
The problems of bad LEOS. IC's. capacitors, are
a thing of the past with DSI QUIK-KIT". But you
can take pride in assembling the power supply, PC
mounted selector switch, input connectors. and the
final mechanical assembly of your 550 MHZ
counter, into its' handsome cabinet. GO WITH THE
LEADER .•• BUY A DSI FREQUENCY COUNTER
KIT. SAVE TIME" MONEY AND BE ASSURED
IT WILL WORK THE FIRST TIME.

SEE VOUR LOCAL DEALER
OR

CALL TOLL FREE (100) a54-204t
Cail lorna Residenb . caM COl_I (11") 5~5 8.0'2

DSI INSTRUMENTS, INC.
7914 Ronson Road No. G. San Diego, CA 92111

SPECIFICATIONS
Time B... TCXO lPPM 65° to 85°F
Frequency Range 50HZ to 550MHZ
Reaolutlon 1HZ to 55MHZ, 10HZ to 550MHZ
G... Time 1 second - 1/10 second
Sen..ttvlty 25MV 150 & 250MHZ 75MV 550MHZ
Olapl.y Eight 1/2-inch LEOS
Input Two 50239 Connectors
Po..r Be-Size Batt., 15HR. or 8.2VOC to 14.5VOC
Currenl150 Ma standby 300 Ma operational

3550 KIT INCLUDES
-Pre-assembled, tested counter board
-Case. power supply. connectors, hardware
-Built-in presceter & preamp
«Gate Light-Automatic Zero Blanking
-Automatic Decimal Point
«One to two hours assembly time
-One Year Warranty on all parts
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High Seas Adventure
Ham Style

-part /I

Welcome to Pitcairn, home of the descendants of "Mutiny on the Boun ty. " Tom Christian
VR6TC can be seen in one of the longboats as it is being pulled onto the island for shelter.

James E. seidel WA6FEI
. 1066 N. Westside St.

Portervi/fe CA 91257

•
•

•
•

•__J

• I

A s dawn broke on the
morn ing of April 19,

1977, a small blip appeared
on the Trader's radar. D is-

PhotO$ by Jules Wenglllre W6VQ

tance - 16 miles. The pas
sengers could see it from the
dec k o f the ship as it lo omed
up from the sea like a

•

cro uching lion. It was the
h om e of Tom Christian
VR6TC, a direct descendant
of Fletcher Chdsttan of HMS
Bounty fame. It was Pitcairn
Island.

For Jules We nglare W6YO,
this would be one of the
many stops being made in his
10-mon th around- the-world
cruise. He had left Freeport
in the Bahamas on February
15 to adventu re into the
world's greatest ports of call
and to operate am ateur radio
from the four corners of the
glo be. He vis ited and me t
other hams in such places as
Haiti, Bonaire, the Canal
Zone, Ecuador, and the
Galapagos. When he arrived
on Easter Island, Jules met
Father Dave Redd y CE~AE, a
world renowned ham oper
ator.

Jules was on board the
Yankee Trader, a 176-foot
long motor-sailer out of
Windjammer Cruises, Miami
Beach, Florida. The firs t two
mon ths of his aroun d-the
world cru ise were covered in
a previous issue of 73. In this
part, he goes ashore on Pit
cairn Island and has a face- to-
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Bounty Boy, the only entrance and ex it from Pitcairn Island.
It was here on January 23, 1790, that the HMS Bounty was set
afire and sunk. The ship was discovered in January , 1957, in
less than 50 feet of water.

face QSO with one of th e
most sought-after co ntacts in
amateu r radio - Tom Chris
tian VR6TC. Later, sto ps are
made in Tahiti, Cook, Samoa,
and even Aust ralia. His ad
ve nture-chasi ng experiences
to these exotic ports of call
will be covered here.

On the tape I received
from Jules on his visit to
P itcairn, he stated : "We
fi nally go t into anchorage at
Pitcairn Island. Because of
bad weather, we were to ld it
would be best to anchor near
Young's Rock o n the west
end of th e is land about a mile
from Bounty Bay. We waited
there fo r a long time before
th e longboats could get out
to us." (The longboats are the
o nly means of entry o r ex it
from Pitcairn . They are diesel
powered, measure 38 feet
long and 9 feet wide, and can
carry up to 5 ton s of cargo.)
"Two lo ngboats arrived,
swung up alongside, and the
people began waving.

"After the boats were
secured, the people o f Pit
cairn - men, women a nd
youngsters - began climbing
aboard th e Trader with th eir
bags o f war e s." (T he
Pitcaimers sell sta mps, book
lets, carvings of sharks and
birds, woven baskets, etc.)
" After they were aboard, I
went over and asked someo ne
who Tom Christian was. He
was pointed ou t, We talked
for awhile, and , at about 11
0 ' cl oc k, the captain an
nounced that we wou ld now
go ashore. It was tou ch and
go getting every thing loaded;
the sea didn't want to cooper
ate.

"When we arrived at
Bounty Bay, the longboat
engines were reversed just
before we made the run in.
It's very clever how they are
so careful in making the run
through the surf because the
waves are always breaki ng. If
they pick the wro ng wave, it
cou ld brea k over the boa t and
cause it to capsize."

If yo u read "Pitcairn
Island - an inside look at
VR6TC." wh ich I wrote for
the March, 1977, issue o f 73,
you 'll know wha t occurred

o n June 23, 19 72. On th at
d ate, a longboa t attemp ted to
go ou t in violent seas and was
capsized. Tom broke his right
leg and al most lost his life.

"We waited .. . and all at
once the motor went wide
o pen and, boy, there we
went. It looked like we were
riding a wave but had p lenty
of time to get in before the
next wave came. We came in,
scoo ted around th e brea k
water and then reversed th e
engine to ke ep from ramm ing
asho re. Everyone got wet
from the splashing water,"
Jules said, " even before we
rushed into the bav."

Most of th e cargo was
taken ashore, with th e ex
ception of a 5~pound gen
erator and th e tower fro m
Tri-Ex. These were brought in
later. The tower was one th at
Frank W6KPC of Tri-Ex
donated to Tom.

Jules met Andrew You ng
VR6AY, the f irst ham ope r
a tor on Pitcairn (1938). They
had wor ked each o th er in
that same year. Jules said, " It
was some thi ng meeting him.
We had a very in teresting
co nversat ion. He is a very
jovial man."

Tom had his motorbike
loaded up with cargo . " So
much, in fact, " Jules men
tioned, " that I didn't think
he would have room for me
to get o n, but he did .. . I
didn 't th in k we could ge t up
the h ill, but we chugged
away. We almost lost our
balance a cou ple of times,
but we made it up. We went
straigh t to Tom's home and
unloaded .

" I met To m's wife, Betty,
a really pleasant person. I saw
th eir li t tle baby and the three
o ther little girls. Tom th en
showed me his ham room and
the room where I wou Id
spend the night. It

If you read the March
article o n Tom you'll re
member only three children
being men t io ned. I knew of
the upcoming event but
didn 't mention it. On March
28, 1977, at 4:40am Pitcairn
time (1310 UT), Tom and
Betty Christian became th e
proud parents of a 7 lb., 4 Y.z

oz. baby girl who m th ey
named Darlene Michelle. Con
gratul ations.

" To m had to go to the
post office," Jules said, "so I
rode with him on the motor
bi ke and he dro pped me off
at the village square. I saw
o ne of the most prized
possessions of the island right
here in the square - the
Bounty anchor. It is a real
relic.

" I heard a putt-pu tt-putt
and saw Tom com ing up past
th e square. He had a new
beam antenna on th e bike,
driving with one hand and
holding this twenty-foot-long
box with th e other as it was
slung u p over his shoulder."

A little later, Jul es and
Tom headed for the isl and's
commercial radi o stat ion
" ZBP." It is loc ated at Taro
Ground, about a mile and a
half from th e vil lage of
Adamstown.

" The stat ion was a t a good
location ; you cou ld see the

ocean in practically a ll d irec
tions. It was a sight to be
hold . The bu ildings were
n icely situated on several
ac res. Inside the station
building was quite an instal
lation of equipment. Most of
the gear was in six-foo t racks
. .. I'm sure th is equipment
really sings when Tom gets on
it. He has a good fast fist,
even on th e hand key."
(Betty is on e of Tom 's staff
members and she, too, oper
ates this station. Her code
speed is 25 wpm.)

Jules had received prior
permission from Tom and the
Administrative Headquarters,
New Zealand, to operate
amateur radio o n Pitcairn .

On Apri l 19 at 23 15 UT,
Jules made his firs t contact as
W6YO/VR6. It was non e
other than Fran k W6KPC of
Tr i-Ex Towers. His second
co ntact was Dick W60V fro m
Jules's ho me QTH. Jules,
Frank, Dic k, and mysel f are
all me mbers of the Central
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On the left is the first amateur radio operator on Pitcairn (no longer active], Andrew Young
VR6A y. Next to h im is Jules Wenglare W6YO, with Tom Christian VR6TC to his left They are
aboard the Van kce Trader, anchored off Pitcairn Island in the South Pacific.

Valley Radio Club, tnc., in
D e l an o . Eve n though
W6YO/MM and I had wor ked
each other several times, and
I was on th e air when Jules
keyed up for the first tim e on
Pitcairn, I didn't get a
W6YOjVR6 co ntac t. I had to
leave the air fo r an appoint
ment after only a few min
utes of trying. I guess it just
wasn 't my day.

Jules worked a VR3, UK 9,
VK 2, F08, JAs, and many
U. S. hams, all on SSB. When
he went down into the CW
portion, the receiver would
go dead. He finally had to
give up o n CW, temporaril y.
After supper, he tr ied the rig
again ~ noth ing. " I was set to
stay up all night," Jules said,
"and wor k as much as possi
ble, but the propaga tio n was
gone; the band was dead.
With no 40 meter antenna,
there was nothing I could
do. "

At 1900 UT the following
morning, W6YO/VR6 was
bac k o n the air. "I was on
conti nuously until I left ,"
Jules said. " But due to con-
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dltlons. I did n' t work much. I
had logged 303 contacts in
eight hours o f operation. "

Jules worked SSB and CW
on both 15 and 20 meters. He
even listened for and CQed
Novices onl y on 15. "The
fellows really behaved well,"
Jules stated, "when I sen t
direc tional COs."

Jules bid farewe ll to Betty,
and he and Tom headed for
Bounty Bay. " I was the last
o ne to get aboard the long
boat," said Jules. "It was a
sentimental feeli ng stepping
off, knowing that I was
leaving Pitcairn soil."

Back on the Trader again,
Ju les talked to several of the
islanders until it was time to
leave. The island magistrate
gave a little speech, and the
islanders sang three songs.
Then the captain thanked
everyone for th eir hospitality.
Tom and Jules shook hands
for the last time and bid
farewell. It was a very
emotional moment for them.

In Jules's fin al commen t,
he said: " Tom's a wonderful
person , very generous. Betty

is very charming and a
wonderful cook. I 'll never
forget the ho spitality that
Tom and Betty extended."

Jules and To m had a
schedule set up for the fo l
lowi ng day, which they made.
He said it was a rel ief to hear
Tom, due to the rough seas
and entry into Bounty Bay
during darkness after the
longboats left th e ship. He
also worked a 4X4 and an
EA8, all wi th good repor ts.

O n the nigh t of April 22,
en route to Tah iti , the Trader
ran into a very bad stor m. At
3 am th e next morning, the
first mate woke Jules and
adv ised him that the captain
would li Icc to get some
weather reports, if possible.

"I thought 20 meters
would be dead at that time of
the morn ing," Jules rep lied,
"but it wasn't. I heard
WB9HAK worki ng Z L2NY,
bro ke in, an d asked for as
si stance in WX repor ts.
WB0SQT broke and said he
would call the weather con
trol, which he did . Static
made it almost impossible to

copy and was occasionally
w iping o u t the signals.
K4RTA and WA5LEE came
on and helped to relay. After
a half hour, I finally got the
reports which were gathered
f rom the National Weather
Service in Kansas a tv MO. I
got the position of the center
of the storm, direction of
movement, and even what
direction to go to get out of
it, ..

That storm front was 200
miles wide, moving at a rate
of 23 kno ts per hour with
winds up to 60 knots.

" I am very proud of the
ham fraternity who came to
the rescue in getting these
wea ther reports to us," Jules
said. " It was very gratifying."

As the writer of thi s arti
cle, I believe this incident
reflects the true spirit of
amateur rad io. This dedica
tion so often displayed d e
picts the value of our fra
ternitv. It makes me even
more proud when I te ll some
o ne, " I'm a ham."

Talking on o ne of the
tapes about the storm, Jules
brought out thi s: "A l z-foot
runabout with a big outboard
motor was secu red to the
ster n of the Trader. At about
5 am, I came dow n from the
br idge and looked at it for
awh ile and it seemed to be
ridi ng pretty good. I went to
my cabin and, shortly there
after, I heard a big 'crunch.' I
went o ut o n the deck and saw
that the boat had broken
loose and was hanging by
on ly o ne end. It was partly in
the sea, just bouncing up and
down. I sum mo ned h elp and
some of the crew members
came out, but it was too la te.
T he other end of the steel
cabl e broke and off she went,
free into the sea. We lost sight
of it very quickly."

I found out from Tom
VR6TC, during one of our
QSOs, that th is same storm
hit Pi tcairn pretty hard. He
said that all t ransmiss ion lines
fo r the antenna system at
" ZBP" were broken loose.
The complete roof was lifted
up and half of it end ed up
more than 100 fee t away, and
some water got inside the



Jules W6 YO in the home of Tom Christian VR6TC. He logged
303 contacts using Tom 's equipment when he operated here
on Pitcairn as W6YOj VR 6. Contacts were made using SSB and
CWon 15 and 20 meters.

,

heli xes, and even a rho mbic,
all for VHF communica tio ns
with the ATS-l satellite up
23 ,000 miles above the
equato r in the cen tral Pacific
area. "

Terenpii handl es the cir
cuit with Suva, Fi ji, and other
o ut lying stations as far north
as A laska, the Western
Caroflnes, and back east 1O
Washingto n, D.C. Stuart has
equipmen t from WWII and is
st ill a fi rm user of t ime
proven older tu be-type equi p
ment for VHF wo rk.

There's o ne more ite m
that Jule.. mentioned that was
very interest ing. " In their
hom e, Stuart has one of the
largest great circle world
maps I've ever ..een. On their
li ving room fl oor, inlaid in
li noleum, is th e map Stuart
cut ou t, with Rarotonga in
the middle. "

The Trader finally ..et sail
for Fiji and Jules got bac k on
the air. " It is somethi ng,"
Jules wrote, "to liste n at
times in the morning and to
hear a few stat ions coming
through , only to be in 4X4 or
SV land or so me other place
on the opposi te side of the
Earth. These South Pacifi c
places must really have some
won derful propagat ion."

Dur ing o ne of my contacts
with W6YO/MM3, he gave me
some information and men
tioned an un kno wn island

cabin and radio setup. He
late r realized that Tuata i was
the most popular Pacif ic
Island ham when he was o n
the island of Man ihiki.

Later, at one of the
buildings near town, Jules
saw more than a dozen anten
nas scattered all around . In
side there were numerous
pieces of equip ment. The
installation was that of Stuart
ZK1AA, who wasn't there at
the time. jules left his QSL
card wi th a note and headed
bac k into town to eat.

A little later, Stuart found
Jul es, introd uced himself, and
said he found the Q SL card
and had been looking all over
town for him. They bo th
jumped on Stuart 's motor
scooter and headed for the
ai rport Here, Jules met
Trevor ZK1 BA and another
ham (no name or call given).
They and a technician we re
working on a fre quency
coun ter .that was givi ng them
problems. Trevor is in charge
of the co mmunications and
navigational aids department.

Jules spent most of the
day with Stu art and later met
his XYL, Terenpii. " Their
home," Jules said, " is right
on the beach on the north
coast, a couple of miles from
town. The satellite stat io n
Stuart opera tes and mainta ins
is a complex setup of nearly a
dozen antennas vagis,

came bac k to the ship and
Jules game him a QSL card
for an earlier co ntact.

The Trader set sail about
midnight, and, after two
more ports of call, Huahine
and Raiat ea, and several ham
contacts into Europe, Asia,
and th e Far East, the ship
arrived at Bora Bora.

Jule.. spent several hours
there snorkeling and saw
some beau tiful tropical fi sh.
They were blue, o range,
blac k, and even zebra striped.
He said the fi sh were in
abundance; some were almost
transparent.

A lon g with a no t he r
passenger, Jules took an ex
cursio n up a 700-foot-high
mountain. "We found these
two huge cannons, " Jule..
said, "big 25-foo t-long, 7-inch
muzzle coastal guns over
loo king the harbor. We
wal ked down to an obser
vat ion point and found the
date, April 26, 1942, en
graved in concrete . The view
down to the vill age and har
bor was absolutely beau
t ifu I."

Several of the passengers
went to a luau at the Bora .
Bora Hotel. Jules said that
some islanders came right up
o nto the beach in their out
rigger canoes with fl aming
torches held in their hands.
Since it was at night, the
scene was even more dra
matic.

At thi s point on the tape
received from JUles, he said :
"And here's a bit of the local
native mu..lc." Well, I can 't
put mu sic here, but I can say
it was very beauti ful - South
Pacific sty le, with three elec
tric guitars, dru ms, etc . It was
reco rded in the Bora Bora
Hotel.

After three more days at
sea, the Trader arrived at
Rarotonga in the Cook Island
group. After doc king, jules
was summoned and intro
duced to Tuata i ZK1CY who
wanted to meet the "ham"
aboard . "Tu at al," Jules
wrote, " is the island health
office r, and he did look it in
his neat Bermuda shorts,
white soc ks, and shirt ... ..

Jules showed Tuatai his

station. Fortunately, no o ther
damage was do ne to anything
else on the island.

The Trader finally tied up
at the ma in pier, downtown,
Papeete, Tahit i. " We co uldn 't
leave the ship," Jules stated,
" until customs made their
rou nds. Someone came over
to me and said a man was
looking for me. I went over
and here's thi s husky fellow
who said he was Shan FOgOP
who m I had talked to before
o n the air. We talked for
awhil e and later that evening
met again.

' 'The next day, I went fo r
a walk, and, a bloc k and a
half from the ship, I saw thi s
tri-band antenna atop a
seco nd sto ry building. I
couldn't fi nd a front en
trance, so I went around
back. I found some peo ple,
but th e y didn 't speak
English." (When there's a
problem, leave it to a ham
and he will come up with a
solu t ion. Jules d id.)

" I said, 'Radio amateur? '
This one chap goes, beep
beep-beep ... beep-beep. t
nodded my head yes and he
pointed to a door lead ing
in side. After entering, I
tal ked to a woman, who
didn 't speak much Engl ish
either. Finally, she call ed
someo ne and out he came. He
said he was Coco F08BX. I
said, 'My good ness, I've
worked you man y times and
we' ve QS Led. ' "

Jules spent some time wi th
Coco wo rking o n his rig,
which had quit a few wee ks
earlier. After replacing a few
tubes and aligning it, Jules
got the rig going again. That
night, j ules went to the local
radio club meeting and met
abo ut a dozen FOB ham s, He
said it was a very enjoyable
evemng.

The next day, Geneclaud
F08EU came aboard the
Trader . Later, Jul es went to
his home right up on top of a
900-meter-high mountain, a
very nice place overloo king
Papeete, with a st raight shot
in a ll dire ctions . They
checked the bands but found
nothing into the States.
About 10 pm, they both

'39



This is the motor yach t Yankee Trader . Each year she sets soil
for a 100month aound-the-wortd cruise to strange and rem o te
ports of call. For the year 1977, J ules Wenglare W6YO was the
"ham" aboard. (Pho to courtesy of Windjammer Cruises}

name. I d idn 't know where it
was, so I asked him to spell it
so I wou ldn't make a mistake
in identificat ion or location.
He told me I had better learn
where these places were. In a
letter received after th at date,
Jules wrote : " By the way,
you 'd better brush up on
you r geography. An y DXer
sho uld know these islands
without me having to spell
them out to you ."

As much as I hate to adm it
it, especially here in print,
he's right. And, I now have
my second "Elmer." Thanks,
OM.

" I was very fortunate to
QSO Rod 3D2RM and Dale
3D2DM a few days prior to
o ur arrival at F iji. Rod was
helpful in advising the Port
Captain of our arrival and
other pert inent info rmation.

"Raj 3D2ER met me at
the dock at Suva, Fiji , and
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graciously drove me around
to see their large sate ll ite and
com munications system. The
80-foot satellite dish and
what's under it was most
interesting and educational.
Raj," said Jules, "i s a very
knowledgeable engineer for
cable and wireless ... "

Jules visited with 3D2RM
and his XYL, Lou. " He
speaks seven languages," Jules
said, "including Russian . He
taught English before his
assignme nt as a linguistics
professor at the Universi ty of
South Pacific, Suva."

One morning aboard the
Trader, Jules had breakfast
with Dale 3D2DM , a Yank
working for the Peace Corps.
" He spends time," Jules said,
" leaching natives the care and
maintenance of outboard
motors."

Jules also met Upali, a 4S7
ham from Colombo, Ceylon.

Jules said, "With his beau tiful
h illtop locat ion and know
how, he should become a big
signal from Suva."

Before leaving Fiji, Jules
was the dinner guest of Rod,
Raj, and unau. He said he
had grea t praise for their
lovely wives and chi ldren.

Ca ptai n Paul Maskell,
Master of the Yan kee Trader,
had sailed his sh ip more th an
10, 000 miles before he
bro ught her into port at Pago
Pago, American Samo a. This
would be the first port jules
could operate in other than
Pitcairn.

After meeting Larry
KS6DV at the pier, he met
his XYL, Uti KS6FO. Both
were to extend an ult imate
offer of hospitality.

" They were wonderful,"
Jul es wro te. " Larry let me
o perate his stat ion right
across the highway from the
beach , fou r miles o ut of Pago
Pago . Larry 's ham shack is
really a den, with a well
stocked bar, lounge, radi o
gear, 2·meter stuff , and loads
of extra equipment, all in a
paneled, blue-carpeted base
ment room. It was the first
t ime in my life I had three
d rinks at o nce in fro nt of me
while working the gang back
in th e U.S.A.

"Their choice for dining
out was the best place in Page
Page - Soli'so The seafood
dinner with wine was great.
The four-piece band and
smooth mus ic added to the
unique local charm and
atmosphere ."

While Jules was here on
the island , he wanted to take
a ride on the cable car that
goes across the whole bay of
Pago Pago up to a height of
1700 feet. When he got there,
it was learned th at they had
experienced a power failure
and the car was stuck midway
across. Inside were a cou ple
of the Trader passengers.
They were suspended for over
an hour before being rescued.
Unfortunatel y, Jules d idn't
get to take thi s very scenic
ride.

Before the Trader left ,
La rry and Uti spe nt some
time aboard ship visiting with

Jules. They received a guided
tour and saw the "ham head
quarters" Jules uses in cabi n
25 to wor k th e o perato rs
around the world before he
arrives there to meet them.

Jules didn 't give too much
information on his next few
sto ps other than whom he
m e t. O n Apia, Western
Samoa, he met Phil 5Wl AU.
When the Trader arrived on
New Hebr ides, Jules met Ken
YJ8K M and his XYL, Marg.
Later, he met Joc k YJ8 JH.

When Jules arrived in th e
Solomon Islands, he said, " It
was great to receive per
mission to o perate ashore
(rom VR4-l and . " Wes
VR4DX let Jules use his sta
tion, bu t the propagation
wasn' t very good. The two of
them stayed up until 2 am
chew ing the fat and drinking
tea. Jules also met Dic k
VR4 DH and Barry VR4BT.

When the Trader dropped
anchor at Port Moresby, New
Guinea, Jules to ok a side trip
by air to Australia. There he
operated from th e stations
V K2AOK, VK2AHA, and
VK2XT.

"While s t ay ing with
Ha ro ld VK2AHA," Jules
wrote, "he had me make two
tapings at the broadcast sta
tion where he and his son,
Al lan, are on th e tec hnical
staff. One tape was an inter
view regarding my recent visit
on Pitcairn Island with Tom
Christian VR6TC. Another
tape was for the Hunter
Branch of th e Wireless In
stitute of Australia, New
cast le, N. S. W., Amateur
Rad io Club."

Jules spent some time in
Syd ney, Newcastle, Ipswich,
and Gold Coast, Queens
land. He met some more
hams, suc h as VK4KO and
VK4MW. After catchi ng the
Trader in Darwin, Australia,
he set sail for Bali, Indonesia.

In issue #7 of the Trader
Toles (the newsletter printed
aboard ship), Jules wrote an
article. Here is par t of it:

Mar i t ime Mobile.
"This is the designatio n
used by hundreds of
ama teur radio operators
who ut ili ze their as-



signed rad io call letters
w he n tran smitt ing
aboard any type o f
floati ng vessel. ...

" As of July 4th ,
a bo a rd th e Yankee
Trader, I have made
over 125 phone patches
for 48 of the passengers
and 2 crew members,
logging over 500 ho urs
on the air during 1600
ho urs at sea and several
ports of call.

"Offi cial permission
was granted to use my
callsign on the 5th day
side trip in the Gala
pagos Islands, also at
Pitcairn, New Hebrides,
Solomo ns, Papua, New
G u inea Islands, and
Dar win, Australia.

"Some 1550 con
tacts, mostly on single
sideband and CWo have
been made (includ ing
300 ashore o n Pitcairn )
with 70 countries; the
majority were with the
Uni ted States. One con-

tact was with a ham
station at the Sou th
Pole.

" Also I have had
eyeball (mee t ing a ham
in pe r son ) co ntacts
with 56 radio amateurs
at their homes and
radio clubs.

"The best known
hams I met were To m
Christian VR6TC on
Pitc airn and Fath er
Dave Reddy CE0A E on
Easter Island ."

At 1742 hours on July 5 
after saili ng some 15,237
miles since leaving Freeport
in th e Bahamas - the Trader
anchored o ff Benoa Por t,
Bali , Indonesia.

One o f the things Jules
d id here was see the
"Ketchak" (monkey) dance,
a Hindu da nce dep icting one
of the stories of this country.
He also , by way of a very
narrow road, jou rneyed to
the rim of Mt. Batur. a vol 
cano . Lake Batur, abou t two
miles in length, is inside th is

large crater.
Jules spen t abou t a week

here on Bali and too k in
many of th e sights and at
tractions on this very colorful
isl and . There were peo ple
everywhere, with dozens and
do zen s o f them selling
carvings and souvenirs. " It
was almost impossible," Jules
said, " to get away from
th em." But he did , o nly after
adding so me souven irs to his
own collect io n. He even had
t ime to do some more snor
keli ng at o ne o f the beaches.

Every t ime Jules went any
where on Bali, he looked for
a ham antenna but had no
luc k. There were no hams to
be fo und.

For Ju les Wenglare W6YO,
the 5 mon ths to that point
had been a " ham parad ise"
aboard th e Yankee Trader o n
th is 10-month around-the
world cruise. He met many
peo ple in a mateur radio
durin g stops at exotic ports
of call alo ng the way. But,
we 've got a long way to go
before the li st is co mplete.

The following is an ex
cerpt fro m a tape recording
made of several hams when
Jules was in the home of
Joh n La mar 4S7 JD. All will
appear in part 3 of this story.

"Good even ing, fr iends.
Th is is 4S7 victor Geo rge,
and we are having a very fine
t ime with old man Jules here.
I would ho pe to meet many
of th e boys on th e air soon .
73 and wish ing you eye ball
from Sri Lanka. 4 S7VG , o ff."

When the Trader docked
at Male, Maldives, Jules was
told by customs that no
t ransm issions of any type
were allowed from the island
or from a ship in the harbor.
This didn't stop h im from
trying to obtain permissi on to
operate amateur radio from
here. He went to th e Director
of Com munications and ...
well , when you read the next
install ment, th e whole stor y
of 8Q will unfold .

See you next t ime with
W6YO, when the Yankee
Trader drops anc hor in Sin
gapore. -

The re ' s a new. e ig hth OSCAR satellite in orbit, and the AMSAT team he lped put it there!

Your help Is needed for futu re satellites . Join AMSAT and support the new. ad
vanced Pha se III series o f OSCARs. engineere d to provide communications o ve r
transco nt ine nta l d ista nces for hou rs a t a t ime .

Se nd SIO membershi p dues to AMSAT , P.O . Box 27, Washington, D.C.
200 4 4 . Li fe membersh ip is ava il a b le fo r a tax-deduct ible dona tion of S 100
o r more , pa yable in quarterly Instal lments if you wish.

Pha se III satelli te solar cells ma y be sponso re d fo r S I 0 each. and
we' II send yo u a cert ificate spec ifying the cells you are sponsoring .

Fo r a tax-deductible contribut ion of S 1.000 o r more . we'll
eve n insc ribe your name o n a plaque to be placed In orbit
aboa rd the Phase III spacecra ft fo r posterity . and we ' ll se nd
yo u a repli ca honoring your co ntributio n.

Due s and contributions may be cha rged to VISA o r
Ma ster Charge . Phone us a t (20 2) 488-8 649 .
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Pout A . Lili~

Box 995
Am:-ibo, Pu~rIO Rico 006/2

"Look What Followed
Me Home!"

-a PET of your very own

About four years ago,
the company I worked

for bought a de sk-top
c o m p u t e r whi ch had
BASI C on ROM. a line
printer, a nd 8K bytes of
RAM. It was a su pe rb
ma chine and soon paid for
itse lf in saved time-sharing
charges. Jt cost $13,000 .
From the first day I saw it. I
have been looking for the
same sort of thing at a
personall y-affordable
price. About a year and a
half ago, I began seeing
news re leases about a per
sonal computer to be in
troduced by Co mmodore
Business Machines.

If I could believe half of
what I re a d , the new
ma chine, call ed a PET, was
just what I'd been looking
for. It was going to be a
desk-top co mpute r, self
contained, with a full
keyboard, built- in-cassette,
40 x 25 c haracte r display,
8K BAS IC on ROM. 4K 18K
optional) of RAM, and
many other goodies.

The first announcements
pred icted a S500 price and
" m idsumme r" deli veries.
By midsummer, the price
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had gone to $595 ($795 for
the 8K option) and del ivery
was "90 days." One of the
guys I work with brought
back some literature from
a compute r show which in
cluded an order form . On
July 25, 1977, I summo ned
up my co urage and $595
and sent in the order.

The 90 days came and
went and seve ra l letters
ca me from Commodo re,
keeping me informed of
delays. Having witnessed a
few new-p rod uct in tro
ductions from the inside, I
was not surprised at the
freq ue nt revi sions of the
expec ted delivery date. In
Nov embe r, they an
nounced that they were go
ing to concentrate o n get
ting out the 8K vers ions
first and offered to let me
order the more expensive
version. I hung o n grimly to
my original 4K order and
finally my patience was
rewarded .

I seemed to hear the
faint jingling of sle igh bells
as I drove down to pick up
my pack age o n Christmas
Eve. It had been a long
wait, but I was sure it

would prove worthwhile.
The mac h ine was

packed very professio nall y
with molded foam sup
ports and lots of "c rush
space" in the heavy card
board box . I pulled it out,
p lugged it in, and turned it
o n (afte r fi nd ing the switc h,
whic h is located on the
back panel, safe from ac
cidental turn-offs), After
wa iting a few seconds to
warm up the CRT, t he re it
was:

· · · COMMODORE BASIC" ·
3071 BYTES FREE
READY

The cursor blinked in
vitingly . I dived for the in
st ruction book and came
up a lmost e mpty- ha nded .
The on ly book was a sma ll
" t e m po ra ry" pamphlet
which did little more than
list the BASIC commands
and statements. The user
who is unfa mil ia r with
BASI C will need a good in
struction book to lea rn
from . The " rea l" booklet,
which came a few weeks
later, also assumes that
you know BAS IC, but lists a
number of su itab le in-

troductory books on its last
page.

Since 1 knew e noug h
BAS IC to get along, I was
soon programmmg away
like mad . Jt was ki nd of fun
to f ind out for myself some
of the things the ma nual
d id n' t men tion . I've had
the PET fo r almost a yea r
now. and am st ill finding
cute things to do with it. I
think it's just great. Com
modore can't fa il to sell
these things as fast as they
can turn them out.

Jt seems to me that when
future histor ians ta lk about
the computer revolution,
they will date its beginning
from the introd uct ion of
the PET. This kind of se lf
conta ined ma ch ine is what
wi ll b ring personal com
puting power to the pu blic.
To paraphrase somebody
or othe r, " I have seen the
futu re-and it RUNs! "

let's ta lk about the PET
in a littl e detail. First we'll
look at the ha rdware .

The case is fab ricated
from steel , with flat, planar
su rfaces instead of the
curved ones of the plastic
case. Jt looks ve ry good



Photo 2. View o f interior case. Note single-board CPU, simple power su pply, cassette
recorder mounted by a bracket, and general ease of access.

•

.' , • ,
• •,

• •
•

• •, ,, ..,.
•
,
•• ,~.•• • •

• •

--• .--1"
•

•

~ - - "' .

-
Photo 1. Externa l appearance o f the PET, showing keyboard, cassette, and display.

.~

• • -- - •-. -=-

and ra ther expensive . I
imagi ne (on the basis of ab
solutely no hard knowl
edge) that Commodore has
had production o r suppl ier
problems with the plastic
cases and is using metal
only as a tempo rary
measu re . Fou r sc rews
unde r the edge of the case
are easi ly re moved to give
access to the " inna rds."
The keyboard and disp lay
hinge up and a handy built
in prop keeps the m from
falling back down while
you 're worki ng inside.

The cassette re co rder
utilizes the hous ing and
mec ha nical components
hom an ordinary cassette
recorder. The case is sti ll
ma rked "condenser micro
phone" where the mike
used to be. The cable
attach ing the cassette to
the compute r PC board is a
bit short, and should be
disconnected before open
ing the case fully . The early
l it er atur e pr om ised a
"casse tte d rive modified
by Commodore fo r much
higher reliabi lity... ," but
it just look s like a n or
dinary drive to me. The
standa rd electronics has
been replaced by a Com
modore circuit board, and
that certainly looks more
reliable t han the usua l
solder-b labbed phenolic
PC board.

The power supply looks
simple and rugged, but r
have made no tests and
have no ide a whether it will
also supply power for ac
cessories. I would guess
not, since none of the a c
cessory connectors seem
to have power su pply con
nections .

The video unit is en
closed in its own housing at
the top of the compute r.
The only con t rol is fo r
brightness, and it is ecces
sible from the back of the
ca bine t . The di spl ay is
sha rp, clear, and flicker
free. It is usually one of the
first things me nt ioned by
people seeing the PET fo r
the first tim e.

The computer itself con-
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Photo 3. Sample o f PET graphic capabilit y. Courtesy o f
Pau l Davis.

Photo 4. Video d ispla y showing sequence o f operations to
load a program " DC}." Programs preceding it on the tape
are fisted, but not loaded. Sequence is full y automatic
after user presses " PLA Y."
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to work with the bus.
The memory-expansion

c o n nec to r ha s e no ugh
se lect line s to add ress 44K
bytes o f me mo ry (100
through BFFF),

The quality o f material s
and workmanship seems to
be qu ite good, especially
for an ea rly production
unit. So far , I have found
o nly o ne manufactu ring
defec t. Whe n it a rrived, the
keytops for C and D were
reversed . These are printed
al uminum squares glued to
the tops of the keys. D was
loose and easy to remove,
but C took some prying. I
pressed them back in their
proper p laces and the
adhesive seemed to hold .
They have held in warm,
humid cond itions with no
sign of loosening, and 1
ha ve stop ped worry ing
abo ut them. I thought I had
ano the r pro blem when t he
cl ear plast ic sheet covering
each keytop began pee ling
off , but the booklet ex
plained tha t it was just for
p rotection du ri ng shipping
a nd is su p posed to be
removed by the use r.

So far, I have refrained
f ro m say ing anyt hing
a bo u t t he keyboa rd .
Peopl e are ei t her indif
ferent to it o r they hate it. I
hate it. It is nice ly made,
QWER TY UI O P and so
forth are in the righ t place,
but it is too darn small.
There isn't enough roo m
fo r you r fin gers to go
where they shou ld . You
ca nno t touch-type o n it . If
yo u hu nt and peck, it
doesn' t make much dif 
feren ce , but I be lie ve
everyone (especia lly co m
puter nuts) shou ld be able
to type.

The keyboard is a mat rix
type, laid o ut as 10 x 8
lines . It would be ve ry easy
to co n nect a full -size
keyboard in para ll el with
the original , so you cou ld
type o n the full size and do
graphics on the o riginal.

l e t' s move o n to the
softwa re. Fig. 1 is a rough
map of the memo ry.

The ins truc tion booklet

of locating the bad c hi p if
you should have memory
trouble. When the machine
is turned o n, it will print a
message giving the number
of bytes of RAM available.
If a chip is bad, that chip
and all the ones at higher
addresses will not be
counted . By noting the
number of bytes available
and exchanging chips, the
bad one ca n be quickly
located.

Along the back edge and
right-hand side of the
board, pins are bro ught o ut
through the cabinet to con
ne ct external devices .
Across the back are a
second cassette interface,
a 24-contact parallel user
port, and an 1EE-488 inter
face . The connector on the
sid e is a 40- c ont a ct
memory expansion port.

The IEE-488 bu s is a
unique feature of the PET
and should make it very
attractive to ind us try. Also
known as the CPIB and
HPIB, it is a st a nd a rd
means of interconnect ing
controllers (such as com
puters) and instruments
(su ch a s programmable
counte rs and digital vol t
meters) so that an end less
variety of automated test
setups can be made by
simply c o nn e c t in g t h e
proper instruments to the
bus . All the programming,
sequencing, c a lc u la t io ns
o n measured data, go/no
go decisions, a nd so forth
ca n then be made by the
controller, which is pro
grammed qu ickl y and
simp ly, often in BASIC.
Almost every instrument
introduced in the last few
years can be supplied with
IEE-488 bus capabi lity .

The bus has dedicated
lines for addressing up to
15 devices. Data is trans
ferred over another eight
parallel lines, a byte at a
time. Most of us don't need
(and can't afford) the kind
of test eq ui pme nt used
with this bus, but there's no
law that says you can't
have a printer o r high
speed tape reader designed

programmmg. while the
eighth, all by itself away
from the others, must be
the cha racte r generator for
the displ ay . The RAMs are
eight MPS6550 chips at the
front edge of the board. On
the 8K version, there would
be 16 of them, and the
sockets for the other 8 are
already there on the 4K
machine. The instruction
booklet suggests a method

s is ts o f o ne PC board
holdin g a b o u t 70 in
tegrated c ircu its , o f which
a su rprising (to me) number
are o rd ina ry 74lS-series .
The microprocessor is a
MO S Te chnology 6502 .
(MO S Techno logy is now
owned by Co mmod o re .)
There are two 6520s, a
6522, and 8 ROM chips.
Seven of the ROMs make
up the 14K bytes of ROM
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Photo 5. Display of the PET character and graphic symbol set.

gives no hint o n how to use
t he m a c h i ne- lan g u a ge
moni tor o r the diagnostics.

The more I use t he PET's
BASIC, the better I like it.
Calculations seem to be
made to 10 significant
digits, then ro unded to
n in e fo r disp lay . The
largest number it wil l han
dl e is a bout 1038, t he
sma llest pos itive number is
about 3 x 10 - 39. Floating
point, intege r, and string
variab les can be used .

A complete list of the
BASIC commands would
be too lo ng to pri nt here, so
Fig . 2 just mentions some
that I find interesting.

Arith metic fu nctions
are: ABS, ATN, COS, DEF
FN. EXP, INT. LOG. RND
(gene rates random num
hers). SGN, SIN, and TAN .
Trig functions are all in ra
dians. If x is in degree s, use,
fo r example, SIN(n*X/180).

Other comma nds a re:
PEEK. POKE, ON...GOTO,
LEFTS. M IDS. RIGHTS. and
LEN.

Log ical exp ressio ns,
suc h as (X>Y) o r (A AN D
NOT C), are given the value
o if they are fa lse , and
given the value - 1 if they
are t rue . It seems like 1
would have been more
" log ica l" for tru e , but
that's no t the way it is. This
featu re can be used in the
following way: Suppose
you want to go to line 1300
if A eq ual s 0 and line 1330
othe rwise. You could write:
1200 GOTO (1330 + 30'
(A =0)).

Seve ral " be nc hma rk"
progra ms have appeared
whic h have been run a nd
t imed o n va rio us co m
puters . Includ ed in the li st
is a prototype PET. I ran
the same programs on
mine, and they all ran
about 10% slower th an the
times given fo r t he proto
type .{With its bu ilt -in
clock, the PET can be
made to very neatly time
itself .} I am happy with the
speed. O ne observe r (who
is in a position to know)
told me that it ran faste r
than a PDP-8.
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The co mmand PRINT is
abbreviated by ~ , whic h is a
rea l t ime -save r w he n
writ ing p rog rams . When
the program is LI STed,
PRINT is printed out in full .
By using l , it is possible to
use the PET as a scientific
ca lculato r. When yo u type
r fo llowed by an arithmet ic
expression , hitti ng RE
TU RN causes the value of
t he exp ression to be
pri n ted . For ex a m p le,
15-3 RETUR N causes 2 to
be printed.

If you have hit STOP in
the middle of a program
and want to fi nd the va lues
of ce rtai n variab les at that
poi nt in the p rog ram, say X,
X1, and C, just type lX , X1,
C RE TURN and they will be
printed out. Then type
CONT and the program
cont inues from whe re it
stopped. Great for debug
ging.

Editing line s is very easy.
The cursor moves up,
dow n, forwa rd, and back
on the sc reen. Whe n the
c urso r is positioned at the
error you want to correct,
you can c h a nge a

character, delete it, or in
se rt new characte rs at that
po int. Whe n the Iine is cor
rect, hit RETURN and the
corrected line replaces t he
old one in memory. To
de lete an e ntire li ne , just
type the line number and
hit RETURN .

The sc reen has what 1
call " se mi-gra phic" capa
bility. There a re " charac
te rs" based on the 8 x 8 dot
matrix whi ch cons ist of
lin e s , b loc ks, arc s o f
circles, and so forth. By
printing these characters in
the proper o rder, a surpris
ing varie ty of p ictures can
be drawn on the scree n. It's
easy to lose yourse lf fo r
ho urs at a time d rawi ng
things on the screen-the
" Et c h-a -Ske t c ht w" syn
d rome. Though not nearly
as fl e xibl e as a good
g ra p h ic ca pabi li ty , t h is
seems to me to be a very
good c o mpro mise - yo u
get qu ite a lot of capability
for li ttle extra cost.

The cassette has severa l
good features . Program s
and ti les can be SAVE d and
LOADed by name. If you

ask it to LOAD "CAL1," it
will search past CAL and
CAl12 unt il it fi nds CA L1.
It wi ll note on the sc reen in
passing that it FOUND CAL
and FOUND CAL12 .

Unfo rtunately, the com
puter cannot cont rol the
cassette except to stop the
motor. Whe n you ask it to
LOAD, it will tell you to
PRESS " PLAY" ON TAPE #
1. The tape will t hen be
sea rched at regu lar play ing
speed un til the desired pro
gram is fo und . If the pro
gram is at the wrong end of
a C60 cassette, you could
wai t a ha lf hou r fo r it to be
fo und . If yo u started
sea rchi ng at a point on the
tape after t he program you
want , you c o u ld wait
fo rever, since the machine
will sea rch to the end of
t he tape and then just sit
th e re w ith t he m o t or
stalled. If you have more
than one program on the
tape, it's fai rly easy to sta rt
sea rc hing in the w rong
place s ince the re isn't even
a ta pe counte r to give you
a hint of where you are.
The problem of what to do



when you have program A
in memory and wan t to
record it o n a ta pe that
already co nta ins program

Location
()()()().QFFF

1QO().1FFF
2000-7FFF
llOOO-ll3E7
9000- BFFF
COO().OFFF
EDOO-E7F F
E8QO. EBFF
FQO().FFFF

FRE

SYSX$

TIS
USR

POS
VERIFY

CHA$(N)

Contents

User's BASIC text and variables, cassette
buffers,operating system working storage
User's BASIC text and variables (8K version)
Expansion RAM
Video display RAM
Expansion ROM
BASIC ROM
Screen editor ROM
I/O and expansion I/O
110, diagnostics, and macntne-ranquece
monitor ROM

Fig. 1.

B is a lmost too horrible to
di scu ss. Th ere d oe sn ' t
seem to be any way to fi nd
out where B ends (so you

Returns number o f bytes o f ava ilable
memory.
Complete control o f PET is trans ferred to a
subsystem located at the hex address con
tained in the st ring X$.
Crystal-contro lled reet-trme clock.
Transfers to a program whose address reet
locations 1 and 2.
Gives posit ion of cursor on screen.
Checks the program just recorded on
cassette against the version sti ll in memory.
Returns the charac ter corresponding to ASCI I
code N.

Fig. 2.

do n 't inadve rta ntly le t
the m overlap) except to go
play it o n an aud io cassette
playe r and li sten for t he
end of t he no ise .

In summary, I can only
find three things to gri pe
about o n the PET. They are
the keyboa rd , which is a
matter of perso nal taste
and can be re placed easily.
the casse tte file-searching
system, whi ch may not be
t ha t bad c o m pa re d to
other microcompute r cas
sette interfaces (I'm not
famil ia r with them and I'm
judging it agai nst the
513 ,000 jo b), a nd t he
doc umenta tio n. I know it's
a new produ ct, a nd I know
t he docu me ntatio n is
always the last partof a job
to get done. but it seems to
me that a machine that is
pro je cted towa rd fai rly
so ph ist ic a te d users (ma
chine-language accessibi l
ity. etc .) ought to come
with so m e ma chine
language docu mentat ion.
How ha rd co uld it ha ve

been to th row a 6502 pro
grammin g manual a nd a
65 00 -se rie s ha rdwa re
manual into the shipp ing
box? You get them if you
buy a KIM , a nd that
costs le ss th an ha lf as
mu ch.

O n the othe r hand, I can
find hundreds of things to
rave about. The PE T is just
a great machine . But the
best thi ng about it, I think,
is t he way it was done. (J us t
let me get up o n this soap
bo x, he re .) The PET was
done right . The people
respo nsib le fo r the con
cept made the decision to
bu ild a real computer tha t
wou ld be use fu l in a wide
va riety of ways, that wou ld
not be easy to outg row.
Compare it to the othe r ap
proach to a ma ss-ma rke t
computer-the $250 pro
gramm able TV game with
the 520 cart ridge that turns
it into a fou r-function
ca lcu la to r. I like what that
says a bo ut the way the PE T
people loo k at things. •

MINIMUM Bll.LING $25.00 ADD SHIPPING CHARGE $t.OO
NEW YORK STATE RESIDENTS ADD APPLICABLE TAX
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3455 CONNER 5T., BRONX,N.Y. 10475U.S.A.

TElEX 125091
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out pins. A twist of the hand le compresses
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Features heavy chrome plating throughout
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A Hex on Your 8223
• •

- space-saving magIc

Editor's Note: Since this article was written, Fairch ild has developed the 9368, a chip which accomplishes the segment encoding de
scribed in this article- but wh ich will not encode the decimal point lor accent.

Table 1.8113 PROM encoding data for hex-to-7-segment decoder.

Table 1. Human readab le hex characters are possible with
7-segment displays. The decimal point is used to accent
alpha characters.

III I I L/I- I
L I / I- _ III II
1111- I I- I

II . O . L . 1 1.1-.1-.

.,

Fig. 1. Output connection
for common cathode dis
plays.

minutes of converting
front-pane l binary into
hexadecimal. The obvious
sol ution is a hexadecim al
front panel. A hex key
board is no probl em, but
t he hex display is a nothe r
matter. It' s better to have a
little skull sweat In the
design stage than the long
hours of headache du ring
program debugging.

A fe w minutes of check
ing price s o n hexadecim al
readouts proves that t heir
use can be rather expe n
sive. Be ing the miser tha t I
a m, seven-segment dis
plays seem to be the only
p ractica l way to go. While
most BCD-to-7-segment
decoders have unique pat
terns fo r the re prese ntation
of the numbers from 10
through 15, these patterns
are almost as diffi cult to
mernonze as the b inary
LED pa tte rns . A litt le
specia l e ncod ing is re
q uired to represent the let
ters A through F in a human

o
1
o
o
1
o
o
o
o
o
o
1
o
1
o
o
1
o
1
1
o
1
1
1
1
1
1
o
1
o
1
1

•
BO

H ex srnex! It seems that
hex notatio n is the na

t ional la nguage of micro
processors. This is under
sta ndab le, with two hex
digits fittin g neatl y in an
eight-bit byte . But oh. my
he ad , after about ten

o 0 0
100
o 1 0
0 0 0
1 0 0
o 0 1
o 0 1
100
o 0 0
o 0 0
100
o 0 1
o 1 1
o 0 0
o 1 1
1 1 1
1 1 1
o 1 1
1 0 1
1 1 1
o 1 1
1 1 0
1 1 0
o 1 1
1 1 1
1 1 1
o 1 1
1 1 0
1 0 0
1 1 1
1 0 0
o 0 0

deb
83 82 81

7/ /'7

o 1 100
1 1 1 1 1
o 1 0 1 0
1 1 0 1 1
o 1 0 0 1
1 1 0 0 1
o 1 0 0 0
1 1 1 1 1
o 1 0 0 0
1 1 0 0 1
o 0 0 0 0
1 0 0 0 0
o 0 000
1 0 0 1 0
o 0 0 0 0
1 0 0 0 0
00011
1 000 0
o 0 1 0 1
1 0 1 0 0
o 0 1 1 0
10110
00111
1 0 0 0 0
o 0 1 1 1
1 0 1 1 0
0 1 1 1 1
1 1 1 1 1
o 1 1 1 1
1 1 1 0 1
o 1 1 1 1
1 1 1 1 1

p 9 I e
AO 87 86 85 84

o 0 0 0
o 0 0 0
0 0 0 1
000 1
001 0
0 01 0
o 0 1 1
o 0 1 1
o 1 0 0
o 1 0 0
o 1 0 1
o 1 0 1
o 1 1 0
o 1 1 0
o 1 1 1
o 1 1 1
1 000
1 000
100 1
100 1
1 0 1 0
1 0 1 0
1 0 1 1
1 0 1 1
1 1 0 0
1 1 0 0
1 10 1
1 10 1
1 1 1 0
1 1 1 0
1 1 1 1
1 1 1 1

A4 A3 A2 A1

~ 14B



readable form . Table 1
shows the proposed char
acte r representa t ions fo r
z-segrne nt displ ays. These
cha racte rs are fur ther e n
coded wit h the deci mal
point active for A through
F to accent these unusual
patterns .

Try as I might. I cou ld
not find a sta nda rd en
coder tha t so much as
comes close to such a pat
te rn. Norma lly, this situa
tion would call for a 4-t0-16
decoder and a ha ndful of

diodes to implement suc h
a c ha racte r generator, but
space considerations in my
applicat ion requ ire a d if
fe rent approac h. What is
re q u ire d is a hex-to-z
segment decoder/driver.

8223 to the Rescue
The 8223 is the idea l

PROM for suc h a circuit.
Its eight outputs provide
contro l fo r a ll segments. in
cluding the decimal point.
Decoding hexade cimal
data uses only 16 of the 32

memory words a va ila ble in
the 8223. By inverting the
data for the seco nd 16
words, the encoder is able
to d rive low or high active
z-segment d ispl ay s. AO
through A3 define the hex
input d at a , whil e A4
se lects the type of d isplay .
With A4 high. the outputs
a re act ive high for dr iv ing
common cathode disp lays
as sho wn in Fig. 1, Fig. 2
deta ils the common a node
connec t ion with A4 act ive
low . Programm ing code for

.,

822'

,r"
"J,

Fig. Z. Common anode con
necnon.

the 8223 PRO M is shown in
Table 2. Now. all that is re
qu ired is some enterpr ising
person to make suc h an
item for o ff-t he-she lf de
livery. •

3D-day monay beck

guarante•. S59.95,

plue UPS shipping
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The Micro Maestro!

so

Fig. 1. Spectrum o f square wave, showing first few ber
monies. Fundamental frequency is 440 Hz.

articl e overcomes some of
those limitations.

To begin, le t' s note that
the switc hed sq ua re wave
whi ch is o u t p u t from
Winograd 's de vic e is a
rather good cho ice for a
waveform . One of the
chara cteristics of a
musical note which makes
it inte resting to the ear is its
harmon ic content, a nd a
square wave is rich in har
monics . If we examine any
periodic waveform, we'll
find that we can describe it
as the sum of a se t of sine
waves of different frequen
c ies and amplitudes. A
square wave, for example,
is made up of a sine wave
at t he fundamental fre-

mu sical notes . In a recent
article in Kilobaud, Ken
Winog rad presented an
interesting and inexpensive
approach to the problem.
A microprocessor (uP) is
used to co ntro l the tim ing
of a frequency generator
ci rcuit. The output of t he
circuit is a light ly-fil tered
sq uare wave with a fun
damental frequency which
corresponds to that o f the
desired note . The square
wave is turned full on for
the ent ire duration of a
note and then it's turned
full off . Such a device is
very entertain ing and a lot
of fun to use, hut it does
have some limitations .
What's described in this

-

T here are any number of
digital processes which

can be used to generate

,QOO tQOO

'RlOuU ICY (W,I

iii ~o•

Sam Creason K6EW
2940 Arlington A ve.
Fultermn CA 92635

,,
",·"•

cce eeoc
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•
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Fig. 2. Spectrum o f steady-s tate so und from a clarinet,
show ing maior harmonics. Fundamental frequenc y is 440
Hz.

" Fig. 4. Spectrum of steady-state sound from a vio l in, show
ing meior harmonics. Fundamental frequen cy is 440 Hz.

iii 20
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•
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Fig. 3. Spectrum o f steady-s tate so und from a trumpet,
showing meior harmonics. Fundamental frequency is 440
Hz.
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Fig. 5. Envelope of an abruptly-switched note.
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Fig. 6. Envelope of the note from a cello.
Fig. 7. Block diagram of the synthesizer.

Fig. 8. Block diagram of the waveform generator.
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Fig. 9. Construct ion o f a sixteen-word, eight-bit sine wave.
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quency and sine waves o f
progressively lower ampl i
tudes at each of the odd
harmonic frequencies . Thi s
is show n in Fig. 1. The spec
trum of the sound of a
clarinet is simila r. except
that v ery weak co m po
nents are present at the
even-ha rm o nic frequen
cies as well , as shown in
Fig . 2. Not surpr isingly, if
we apply a square wave to
the input of a so u n d
system, we hear a fairly
realistic clarinet-like
so und . The spec tra of the
steady-state sounds from a
trumpet and a violin are
shown in Figs. 3 and 4,
re spe ctively , f or com
parison. Clearly. at least
part of the rea son why a
clarinet sound s like a
clarinet lies in the har
monic content of the
sound which it produces.
lust as clearly. we'd like to
be able to manipulate the
ha rmo nic content o f the
sound whi ch o u r svn
thestzer produce s.

Another reason why one
instrument sounds dif 
ferent from another in
volves the envelope of the
note (t he amplitude of the
note vs. time) wh ich each
produces. If we switch a
sound on abrupt ly and

•,,
••

Fig. 10. Approximat ion o f sine wave at outp ut o f D/A con
verter. Fig. 11. Spectrum of D/A converter ou tp ut.

151



e.cellent IOf
Ham Commun.callons_

~ ' '''' '''U " OO
, 00 00
a" o~

" ..~ 00
,~"W

'0400
0000

U O<> 00
'<>100

~ ''''' OO
"00

"",. 00
1 11 1 00

l ll oo
0000

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

C LO$ I: O UTON DfSCONTINtll:D ITI:JoUi .......
.._ . ... 1,..~~ ......_ ...

NT·CA.IN,.....,.. .. ~' ,',...........
'H}"'U l~ n,_
' H}IU.... r...-. ao....
'IIA~''''S '(\ 80 ~.., .....
0....... ... ,,'~

COMMUN ICATIONS

~
" ~co, SERV ICES

."....,
1"'".. U.A"'~ "'A I'" 'TJlEET~, P K ILA DI:LPNIA .... MU.
.~ PNONIl.< "'~W.
'- NOU.' :" ......·'r l.

"'MLET

___ tw pI'ioo Ii.,; .... " c"-~ , Iwll_C8talot .
" ....-. Wo otMp , .. 110--.
......,_ .. FO• •

' A }}l-.. n ,.....-.
'A Hill '"" r""...ao....
Cl·}l} ..........n_
Cl ' ......-,,_
00""" ......, .
C USRC.A.fT
A'Sl4 4-.......,,_
A'H "" ... ' ....._
A,HlllI "' lM_U" ._o._ 'M
. OTO.S--TH R"'...
A" ~fC) I}

W'UON

--~
~"''''''-.IA.ITON WI. I: U CA. ALI:

• WRITE FO R FREE
BROCHURE

(OSL CARD IS FINE)

MARKO MFG, INC.
P.O. BOX L .... MSS

SO. WINDSOR . CT 00074

TOWERS

• DESIGNED TO
UNIFORM BUILDING

CODf REQUIREMEN TS

• HIGH TENSI LE
ALUMINIUM ALLOY

• f REE STANDING

• SIZES TO SUPPORT
ANTENNAS FROM

5- 15 SO. FT. OF AREA

I
I

•

.... AUALUMA
TOWERS

VERQ BEACH, FLORIDA 32960

MFG'S OF
ALUMINUM TOWERS

• TELESCOPING
(Crank lip)

'" WALL MOUNTED
'" TILT-OVER
'" GUyeD MODELS

(10 100 Ft.)

HIGH QUALITY - LOW PRICES I
MADE IN LONG

LASTING
NO-RUST

ALUMINUMI

McCLAR AN SALES TAKES IN
ANYTHING ON TRA DE FOR NEW

A LUMA TOWERS.

HEED: Scanners.c e. 2 MeIer. Manne.

An tqoes, Coons.
Ham Gear,

Fig. 12. Parameters of the highest octave which the syn
thesizer wi ll produce. Numbers listed as (255 - n)2 are in
the proper form to apply to the 74LS161 dividers. The most
signif icant bit is applied to D7. Oscilla tor frequency is
7.772 MHz.

Fig. 13. Block diagram of frequency generator.
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Generator Ideal
Note Divisor, n (255 - nIl Frequency Frequency
C 232 00010111 2093.8 2093.0
C. 219 00 100100 2218.1 2217.5
0 207 00110000 2346.7 2349.3
D' 195 00111100 249 1.1 2489.0
E 164 01000111 2640.0 2637.0
F 174 01010001 2791.7 2793.8
F# 164 01011011 2962 .0 2960.0
G 155 01100100 3133.9 3136.0
G. 146 01101101 3327.1 3322.4
A 136 01110101 3520.0 3520.0
AN 130 01111101 3736.6 3729.3
B 123 rooooroo 3949.3 3951.1

the n off ab rupt ly , th e
enve lope is as shown in Fig.
5. The enve lope of a note
from a cello is shown in Fig.
6 for comparison . Clea rly,
we'd like to be ab le to
manipulate the envelope

of the notes which o ur syn
t hesizer prod uces.

A Simple System
The block diagram of a

synthesizer which will a l
low us to manipu late the
frequency, harmonic con
tent, and the envelope of a
note is shown in Fig. 7. It
consists of a freq ue ncy
generator , an e nvelope
generator, and a waveform
generator. The frequen cy
generator is not too unl ike
Winograd's device. It pro
vides a se t of driver signals
which are related to the
frequency of the desired
note . The envelope gen
erator provides a (re la
tively ) slowly varying
voltage which represents
the desired ampl itude of
the note as a function of
t ime . The wavefo rm
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Fig. 15(b). Partial schemat ic of frequency generator.
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Fig. 16. Circuit to interface frequency generator to BMPS.
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converter. If we then cycle
the memory sequentially
so that the binary numbers
are out put in the proper
o rde r, so mething approxi
mat ing a sine wave will ap
pear at the o utput of t he
D/A converter. It will not
be a perfect sine wave,
because we've used only a
dis crete small set of
num bers to represe nt it.
Rather , t he o ut put will
resem ble wh at's shown in
Fig. 10, a nd the spec t rum

Fig. 15(a). Partial schemat ic of frequenc y generator. No te that the M (4024 is no t the same
as a (MOS (D4024. XTAL ma y be replaced w ith a l 00-pF variable capacitor.

of the o ut put will be as
shown in Fig. 11 . There are
compone nts at most har
monic frequencie s. How
ever, except fo r t he fif
teenth and seventeenth
har mo nics , thei r ampli 
tudes are low enough to be
relat ivel y unobject ionab le .
We ha ve to deal with th e
two high- leve l harmon ics,
t ho ugh. Otherwise, if we
attempt to generate a low
frequency sine wave, we'll

generato r accepts the out
puts of each of the other
genera tors a nd synthesizes
the desi red no te. A uP
sys te m co n t ro ls th e
ge ne rators by means of its
ou tput ports .

waveform Generator
Since t he wavefo rm

generator is the hear t of
the synthes izer, let's begin
o ur more detailed disc us
sion with th at module . A
block d iagram is shown In

Fig.8.

An effective way of
generating an audio wave
for m is to construct the
dig ital represen tation of
th e wavefo rm, sto re that
representation , a nd con
vert the stored info rmation
to an aud io signa l. The last
task is accompl ished wit h a
digital-to-analog (D/A) ca n
verter. The enti re process
involves calcu lat ing the
bi na ry numbers whi ch
must be success ively a p
pl ied to the D/A converter
in o rder to prod uce one
cycle of the desi red wave
form. That same set of
numbers is then applied
over and over aga in to the
D/A co nve rte r, producing
man y cy cles o f the desired
waveform . This is the ba si s
for ou r wavefo rm ge ne ra
tor.

Const ru ction of a
sixtee n-poi nt, eight-bit
digital repre sentatio n of a
sine wave is ill ust rated in
Fi g. 9. The procedure in
volves plo tting one cycle
of the desired waveform
and se le cting sixtee n
evenly-spaced points on
the cu rve for digitizaticn.
Decimal values between 0
and 255 are then comp uted
for eac h poin t (to accom
modate the c haracte ristics
of o ur part icula r D/A con
verter). Fina ll y, t he b ina ry
equiva lents of each deci
mal va lue are ca lcu lated .
In o rde r to gene rate the
sine wave, we sto re the six
teen e ight-bi t words in a
memory and a pply the o ut
put of the memo ry to the
digital inputs of the D/A



fin d a hi g h freque ncy
" whist le" superimposed
upon it.

O ne way to deal with the
problem IS to use more
points In the digital
rep resentation . This will
reduce the magnitude of
each harmonic. since the
step changes in the wave
form will he smaller In

amplitude . This will also
move the high- level ha r
monics towa rd the higher
(perhaps inaudible) port ion
of the spect rum. However,
if we use m o re po ints, t he
f req uency ge nera tor must
prov ide a hi gher-frequen cy
ou tpu t in o rder to produce
a note of the same f un
dame nta l freq uency . We' ll
settle o n a sixteen-point
waveform, although t he
synthesizer can he modi
tied to accommodate. say,
a sixty-four-point wave
form .

To accomplish the task
of harmonic rejection .
we'll use a set of low-pass
filte rs. anyone of which
can be selected by the u P.
Of course. if we delibe rate
ly add harmonics when we
cons t ruct t he d ig ita l
repre senta t io n of a wave
fo rm, we do n't filter them
o ut.

The remain ing inpu t to
the D/A conve rter is th e so
ca lled " reference" input.
The output of the con
verte r is proportiona l not
on ly to the magnitude of
the binary number which is
applied to the digital in

puts. but to the magnitude
of the voltage which is ap
plied to the reference input
as well. For example. if we
apply zero volts to the
reference input, the output
will be zero volts. rega rd
less of the va lue of the
number which is appl ied to
th e digita l inputs. In short,
we have a mea ns to contro l
th e enve lope of a note .

The Envel ope Ge nera tor
The enve lope ge ne rato r

c lose ly re semb le s the
wavefo rm gene rato r. ex
cept in two respec ts. First.
a co ns tant vo ltage IS

............=

J
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Fig. 17. Foil side of PC board, frequency generator.
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Fig. 18. Component side of PC board, frequenc y generator. Note: Bypass +5-volt ter
minals of MC4024 and 74LS161 ICs to ground using 0.1 uF disc ceramic capacitors (foil
side of board).

applied to t he reference
input. Second, the bina ry
numbers which represent
the desired envelope are
sto red in the memory of
the uP rather than in a
dedicated memory. This is
permissible because the
timing requirements for
the envelope generator are
considerably less restric
tive t han those fo r the
waveform generator .

Frequency Generator

The remai ning modu le in
the synthesizer is the fre
quency gene ra to r. Its pur
po se is to d rive t he wave
fo rm sto rage m em ory .
Befo re we examine how it
functions , however, we
should d iscuss the proper
ties of the conventional
musical scale.

The scale is divided into
octaves. A note which is
one octave above another
has a fundamental f re
quency which is twice that
of the other. Each octave
contains twelve n o t e s
which are equally spaced
in frequency . Given these
two facts, it follows that
the frequency of each note
is the twelfth root of two
t imes t he frequency o f its
lower neighbor.

A common method of
generat ing the requ ired set
o f frequencies f rom a
single reference is to d rive
a programmable divider
with a high-frequency
oscillator. If the frequency
of the oscillator is high
enough and the divisors are
large enough, then the
resulting notes will sound
on key. Within t he limits of
an eight-bit system (divisor
= 1 to 255), the results are
quite acceptab le, bu t not
perfect. A nine-bi t system
would satisfy even some
one wit h pe rfect pitch .

Th e fund amen t al f re
quencies o f the notes in t he
highest octave which our
synthes izer wi ll produce
are shown in Fig. 12, along
with the appropriate d iv i
sors and the theoretically
perfect set of f requencies
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Fig. 19. Foif side of frequency-generato r board, showing
crystal and power bus.

Fig. 20. Breadboard circuit o f waveform memory usmg
RAM.

Fig. 21. Breadboard circuit o f waveform memory usmg
ROM.

l1i 156

thesizer. The schematics
a n d PC- boa rd la y o u t s
ref lec t th is. However, the
synt hesize r was developed
in connection with my own
particular uP system, what
I call A Beginner's Micro
processor System {BMPS, a
6502-based computer) ."
For t hose who will use the
synt he size r with a simi lar
system, the sche matics and
Pc -board layouts conta in
additional d etail s. Those
who will use a differe nt uP
system or those who ex
pand their BMPS to include
th ree output ports should
igno re the additional

Fig. 22. Photo of modufes.

Construction
Before di scussing con

st ruct ion, let's note tha t
the synt hesize r can be used
with almost any uP system .
All that's req ui red is a
source of power and three
output ports to transfer
info rmat ion to the svn-

form storage me mory in
t he proper manner. The
fundamental frequency of
th e lo w e st -fr equ en c y
sq uare wave of the four is
then the fundamenta l fre
quency of the waveform
the synthesizer will pro
duce.

TO IO. VHORM
o( ,,[RA'O R

divide r. The outpu t of the
bi nary div ider is a sq ua re
wave with a duty cycl e of
fi fty percent, as required.

This first b inary div ider
drives a chain of seven ad
ditional binary dividers .
The output of one or
anothe r of the eight bina ry
dividers is passed by t he
o ne-of -e ig ht se lec tor ,
dependi ng o n t he octave of
th e de sired no te .

Four squa re waves are
necessary in order to drive
a sixtee n-wo rd waveform
storage memory. The out
put of the selector is the
first . The remain ing th ree
are derived from the first
by a chain of three addi
tional bina ry dividers. The
t iming of the sq ua re waves
is illust rated in Fig. 14 . The
sequence is as required in
o rder to cycle the wave-

". " ," ,". B
· 9 ,!

17 0 2 .
. 0

FRO" w AH , OR.. • [
SELH' OU TP UT PORT

..

fo r compa ri son. The va lues
of n are based o n a
refere nce freq uency o f
7.77216 MHz . Of course, if
we divide 7.772 by 123, for
example, the result is not
3949.3 kHz . Rather, it's
63.188 kHz , whi ch is six
teen time s 3949.3 kHz . The
fac tor o f sixt ee n ar ises
because we use sixtee n
points in a digita l array to
re presen t one cycle of a
waveform .

A block diagram of the
frequen c y generator is
shown in Fig. 13. It consists
in part o f an osci lla tor and
programmable di vider as
ment ioned above. Si nce
the output of the program
mable d ivider is a pulse
t ra in (which is u naccept
ab le fo r d rivi ng the
waveform sto rage mem
ory). it 's applied to a binary

'"~' Rt QuO'tv
~( .( RnOR



Fig. 23. Schematic o f D/A converter module. Note: Tie pins
5-12 of M C1408L to ground via eight 47k resis tors.
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Fig. 25. Component side of PC board. DIA converter.
No tes: (1). Foil pattern does not correspond exactly to rhe
photograph. (2). Bypass +5. + 12. and - 12 Vpower leads
to ground at fC sockets.

Cutoff
Frequency, Hz· R1 , Q R2, Q R3. Q C1,!-,F C2,!-,F

100 11254 5627 11254 0.4 0.1
200 5627 281 3 5627 0.4 0.1
400 2813 1407 2813 0.4 0.1
600 3751 1876 3751 0.2 0.05
800 2813 1407 2813 0.2 0.05

1000 2251 1125 2251 0.2 0.05
1200 1876 938 1876 0.2 0.05
1500 7503 3751 7503 0.04 0.01
2000 5627 2813 5627 0.04 0.Q1
5000 2250 1125 2250 0.04 0.01

"Hottot! is 12 dB/octave. Response at " cutoff" fr equency is down 3 dB. Low
frequency gain is unity.

Fig. 27. Component values for filters.

Fig. 24. Foil side o f PC board, DIA converter.

Fig. 26. Schematic of fil ter
module.
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an o utput in each oc tave
that the syn t hes izer covers.
O ne of these out puts is
passed on by the 74( 151
se lecto r. Wh ic h one de
pends o n the 3-b it bina ry
word that is app lied to th e
a d d ress input s o f th e
74(151. Since th e 74(1 51
is a ( MOS device, its ad
dre ss inpu ts need not be
butte red . Fi nally. a second
C0 4024 is used to produce
the set o f fou r sq ua re
waves whi ch d rives the
waveform stora ge mem
o ry.

To inte rface the freque n-

back " load" pul ses to the
programm ab le d iv iders.
Since the repetition rate o f
that se ries o f pulses is th e
frequency of intere st, th e
pulse tra in is a pp lied to a
74(74 ty pe 0 f lip-flop
whi ch is co nfigured as a
binary divid er. The 74(74
prod uces a sq ua re wave
w hic h is applied to a
C0 4024 seven-stage b inary
di vid er . Thi s d e v ic e
simulta neously p roduces

deta ils. Each instance will
be noted, as enco unte red .

A schemat ic of the fre
quency generato r is shown
in Figs. 15(a) and 15(b). The
osci llato r is a n MC4024.
with a 7.772 MHz crysta l as
the frequency-determ in ing
element. A 100-pF va riab le
capacitor may be substi
tu ted for the crystal in the
in terest of economy. Since
CMOS ICs don 't funct ion
reliably a bove a bou t 3
MHz when 5-volt power is
used, low-power-Sch o ttkv
74lS161 prog ram mable
divide rs a re used . Onboard
CMOS ICs are used to drive
the frequency-se lect inputs
of t he d ividers in orde r to
avoid running lo ng le ads
from ott the board to those
inputs. In fact. the re ma in
ing d igital ICs in the enti re
synthesizer a re CMOS. be
cause o f their forgiving
nature conce rn ing long
leads.

A 74(02 NOR gate feeds

157 ~



Fig. 28. Fo il side o f PC board, filter.
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Fig. 31. Schemat ic o f larch
module. Note: Tie p ins 4, 7,
13, and 14 o f each 4042 to
gro und via ind iyidual 47k.
resis tors.

Fig . 30. Sc hema tic of
analog selector module.
Note: Tie a/l terminals of
4051, excep t 1, 3, 22, and
23, to ground yia individual
47k resistors.

co

r.==CO CO_

(PINS ON DIP PLUG

17 -'oN'v-

19
N

'" -'oN'v-

3
4

,.
I0

20 ,.
N

18
5 -'oN'v-

12 -'WV-

2 -'WV-

6 -'WV-

1
13 --wv-
15 N -'WV-'"7 ,.
8 0 I16

,.
N

14
9 --wv-

10 --wv-,.
"'"-
0-

Fig. 33. Component side o f PC board, latch. No te: Pin 1 of
4042s is at bo ttom o f layout.

Fig. 32. Fo il side o f PC board, latch.

02 clock signal are each ap
plied to bo th gate s. In addi
tion. add ress line A3 is
app lied to the gate whic h
strobes the fre q ue ncy
se lect latches , and add re ss
line A4 is ap pl ied to the
ga te whi ch st ro be s the
octave-sel ect latch. This
me an s th at the add re ss o f
the former is 4008 and the
add ress of the latter is
4010.

The PC-board layou t fo r
the frequency genera tor is

'"<D

'"t
0-0

-oZ
If>

-0
r OC zC>

Fig. 29. Component side o f PC board, filter. Notes: (1). Fo il
pattern does not correspond exactly to photograph. (2).
Bypass + 12 and - 12 volt power leads to ground at IC
sockets .

cv generator requi res t he
additional ci rcu it ry shown
in Fig. 16. A pair of (04042
latches provides the 8-hit
output port whic h drives
t he f requency-select ci r
cu it. A single C0 4042 pro
vides the 3-hit o ut put port
wh ich dr ives the o ctave
se le c t c irc u it. Str ob e
signa ls for the latches are
prod uced by a C0 4012
dual a-inpu t NAN D gate .
Add ress li ne A15 (inve rted),
add re ss line A14, and the
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L-YRONICS

We have a portable direct ion finder that REA L LY w orks-on
AM. FM . pulsed signals and random noise! Un ique left-right
OF allows you to take accurate bearings. even on short bursts,
with no 180° ambiguity. Its 3 dB antenna gain and .06 uV
typical OF sensitivity allow th is crvsrar-com rotted unit to hear
and positively track a weak signal at very long ranges-wh ile
built-in AF gain cont rol with 120 dB range permits OF to
with in a few feet o f the transmitter.

The OF is batterv-powered. can be used with accessory
antennas, and is 12/24V for use in vehicles or aircraft. This is a
tectorv -buut, guaranteed un it -not a kit. It has been successfu l
in locat ing malicious interference, as well as hidden trans
mitters in " r -hunts," ELTs. and noise sources in RFI
situations.
Prices start at un der $ 175. Write or call for info rmation on our
complete line of portable, airborne, vehicle. and fi xed OF
systems.

5546 Cll hed..10 ""' Rd .,
Am.leu. D-,:>t.
s.nt. 9..-1>1'• . CA 93111

Ii
f

Fig. 34. Schematic o f pu/ser
module. No te: Tie inputs 2.
3, 4,5,9, 10, 11, and 12 of
4012 to +5 volts, and 1, 2,
5, and 6 of 4011 to ground
via 47k resistors. It is okay
to pair, as shown.

to r and the interface to t he
BMPS. Those who have this
system shou ld use t he en
ti re layo ut with C0 4049 in
verte rs as the buffe rs. (An
inverter is needed in t he
address-decode logic, Fig.
1b.) Since the Q o utputs
of the 4042 latches a re
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shown in Figs. 17 and 18. It
includes both the genera-

Fig. 35. Fcit side of PC board, pulser.

used, the data is inve rted
twice. which means tha t
whateve r numbe r the uP
app lie s to the lat ch wil l be
a pp lie d to the 74lS161
d ivide rs.

Those who use the syn
the sizer with some other
uP syste m shou ld con
st ruct o nly the portion of
the layo ut above the dot
ted line shown in Fi g. 18.
an d shou ld use CD40S0s as
the bu ffe rs. as shown in
Fig. 1S(a). Note the jumper
connection (Fig. 18) wh ich
must be made in thi s case
to protect the input of the
unu sed section of one
CD4050.

In eithe r case. the crysta l
so c ke t o r capa citor is
mou nted on the foil sid e of
the board and a bu s strip is
used to provide power to
several of the ICs. as shown
in Fig. 19.

In my system. I use a
sixteen-word diode-imple
me nted prog rammable
memory as the waveform
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Fig. 37. Schematic of waveform generator.
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sto rage memory. It was left
over from pre v ious ex
perimen ts a nd provided a
q uick and easy way to get
sta rted . While deta il s con
cerning such a memory are

conta ined in reference 2, a
" from-scratch" impleme n
tation probably shou ld be
based o n a convent ional
RAM , ROM, o r shift reg
iste r. The circuits shown in
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Fig. 38. Foit side of PC board, waveform generator.
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Fig. 39. Component side of PC board, wa veform genera to r.
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down to ground via a 47k
re s istor (n ot s ho w n in
d iag ra m), This doesn't a f
fe c t no rmal o pera t io ns,
but it prote c ts the input s of
t he 1408 when t he module
is no t plugged in to the
maste r board . The positive
reference inp ut, pin 14, is
a ccessib le both d irec tly
and via a 3k resisto r. In the
fo rmer case , a refere nce
current is app lied d ire ctl y

161 IJlil
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Fig. 42. Fo il side of PC board, envelope generator.

I

mo dul es is ve ry sim ple to
co nst ruct or mod ify. The
mo d ules t hemselves need
no mod ificati on even if the
sys tem is rad ical ly a lte red .
The five types of mo d ules
are shown in Fig. 22 .

The sche mat ic of t he
D/A conve rte r module is
shown in Fig. 23. The co n
ver te r is an MC1408L 8-bit
device. Each bina ry input
(pins 5-12) sho u ld be pu lled

"EN,noPE
GENERATOR

- 12 ' 12

L ATCH

L A TC M

th is need not be t he case
fo r t he person who pla ns
no further experimentat ion
in synthes ize r des ign. The
c irc uits o f t he individual
mo dul es ca n be grou ped
on a sing le PC board wh ich
ca n a lso co nta in t he fre
q uency ge ne rato r.

The pe rso n who use s
oth er t han an unexpanded
BM PS to dri ve the syn
the sizer will requ ire the
following mo dules: 2 OfA
converters, 2-5 filte rs, a nd
1 a na log se lec to r. The per
son who does use an un ex
panded BMPS will require
th e following add it iona l
modules: 2 latc hes and 1
pulse r.

Ea ch mo dul e is c o n
structed in a sm all board
which is e po xied to a 01 P
plu g. In t his way, fa irly
co m p lex f u nction s a re
avail abl e in p lug-in form .
As a result, th e master
boa rd whi c h holds several

" ,

00 00
" .,

-12 . ~ " 2

FILTE R

PU LSE R

, " {".,
" RO" (lATA "US ..

OIA CON,ERTER

"ROM DATA BUS

r- - - - p '----'li - - - 1-- TO " EFERE~C EINPUT,
"' A, H OR..
GENERATOR

..

Fig. 40. Schematic of envelope genera tor.

H O"
E..~ELOP E

OUTPUT
PORT

Fig. 41. Circ uit to interface genera tors to BMPS.

Fi gs. 20 and 21 are b ased
on successfu l breadboard
expe ri ments, b ut no PC
boards were eve r worked
up.

The RAM version is pro
gra mmed by a pp lying a
a-b it add ress at po int 1 in
Fig. 20. This selec ts a block
of 16 words w it hin t he
memo ries. The number
000016 is then app lied a t
po int 2. The 8-bit word to
be written into that lo ca
t ion is applied at point 3.
Then, a low-go ing write
pulse is ap plied at point 4.
The steps are repe a ted (the
numbe r app lied a t 2 is in
cremented each time) unt il
the 16-word blo ck is pro
gra mmed . The RAM ver
sio n then is used by tying
po int 4 to + 5 vo lts, and
connec t ing th e frequency
gene rato r a t 2.

The remainder o f the
synthes izer is modular in
co ns truct io n . Howe ver ,

f ROM
ADDRESS A~
"uS . ~



Fig. 43. Component side of PC board, envelope genera tor. No te: Dotted line encloses
necessary functions, if BMPS is not used.
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low-pass filt er. The va lues
o f R1 , R2 , R3, C1, a nd C2
depend o n the de sired
cu toff freq uency. A tabula
tion is shown in Fig . 27. A
741 op amp configured as a
vo ltage foll ower is incl ud
ed on the filte r board. If
many filt ers a re connected
to a single source, tha t
source ma y be und uly
loaded . Inserting a voltage
fo ll ow er b e twe e n t he
sou rce a nd the filter
eli minates the loading. The
PC-boa rd layout for the
fi lter is shown in Figs. 28
and 29.

The sc he matic of the
ana log se lector module is
shown in Fig. 30. The heart
o f t he dev ice is a (04051
8-inpu t anal og multiplexer.
Depend ing o n the 3-bit
word wh ich is applied to
the add ress inputs of the
4051, o ne or ano ther of the
e ig ht an al o g in pu ts is
passed on to the output
(provided the inhibit input
is held low). Pull-down
resistors are used to pro
tect the in pu ts o f the
C 0 40 51 . No PC-board
la yo u t is pro vid ed .
Because of the sma ll num
ber of components, perf
board and point-to-po int
wiring are good cho ices.

The person who uses
other than a basic BMPS
sho uld ignore the follow
ing material on the latch
and pul ser modules, since
they are not required in
that case.

The sc hema tic of the
latch is show n in Fig. 31 . A
pair of C0 4042 latches is
used, a nd pull-down re
sisto rs are provided to pro
tect the inputs o f the
( 0 4042. The clock inpu ts
o f both 4042s are tied
togethe r and made avai l
able, as a re the polarity in
puts of both latches. The
PC-board layo ut fo r the
latch modu le is shown in
Figs. 32 a nd 33.

The sc he mat ic of the
fi nal modu le, the pu lser, is
shown in Fig. 34. Th is
device decode s add ress
and timing info rmat ion to
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o
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of 3 vo lts . The PC-board
layout fo r the O/A con
verter is shown in Figs. 24
and 25.

The sc he mat ic o f the
filter module is shown in
Fig. 26. A 741 op a mp is
configu red as a two-po le
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1408 ensure sta b le and
proper o pe rat ion. A 741 c p
a mp configured as a cur
rent-to-vo ltage co nve rte r is
included on the board . If a
1.5k feedback resistor is
used , - 2 mA from the
1408 produces an o utput
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to pin 14, Applying a volt
age via the 3k resistor
accomplishe s the same re
su lt . The o utput of t he
1408, a 0 to - 2 mA cur
rent, is directly ava ilab le.
Othe r passive compone nts
which a re connec ted to the



Fig. 44. Foil side of PC board, power suppl y.
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provide t rigge ring pu lses to
lat ch es. A pulser mod ule
and latch mod ule togethe r
fo rm an outpu t port. Two
sec t io ns of a CD4011 quad
2-input NAND gate a re
co nnec ted as inve rters and
are avai lab le in the uncom
mitted fo rm. The input s a re
pr o te c te d by p u ll-d own
resi stors. Pu ll-up resistors
a re provided fo r the inputs
of the CD4012 dua l 4-input
NAND gate. Since t he in
puts of a NAND gate are
active high, any un used in
puts of the 4012 simply
may be left unconnected
(a t the module leve l). pc
board layouts a re shown in
Figs. 35 and 36.

Inte rconnec t ing the
va rious modu les is st ra ight
forwa rd . A schemat ic of
the waveform gene rator is
shown in Fig. 37.

The waveform generator
(excl us ive of the waveform
sto rage memo ry) consists
of a DIA converter, fo ur
filters, and an ana log se lec
tor. The d igita l input s of
t he DIA conve rte r are
d riven d irect ly b y the
wavefo rm memory. The
reference input of t he D/A
co nve rte r is d rive n by the
envelope ge ne rator. The
output of t he D/A con
verter is applied to a ll the
filte rs. The ou tp ut of one
filte r is then passed o n to a
hi-f system by the ana log
se lecto r, dependi ng on t he
fou r-bit word which is ap
plied to the add ress and in
hib it inputs of t he selector.
If the line to t he hi-f is
more than about six feet
lo n g , add a vo ltage
follower at t he o utput of
the resistive ne twork.

The PC-board layout for
the waveform generator is
shown in Figs. 38 and 39.
From left to right (co mpo
ne nt side), the fi lters are
se lec ted by applying 0100,
0101,0110, o r 0111 to t he
anal og selector . App lying
0000 will grou nd the top of
t he re s isti ve-di vid e r net
work. This is handy fo r
avoid ing float ing leads to
hl-f system inputs.

A schematic of t he

enve lope gene rato r is
shown in Fig. 40 . It consist s
of a D/A co nve rte r and a

,

filter . These provide the
refe re nce vo ltage fo r t he
waveform generator. For

the person who does n't use
the basic BMPS, no addi
t ional function s within th e



fig. 45. Component side of PC board, power supply. Notes:(1). Use heat sink with voltage
regulators. (2). Bypass input and output of each voltage regulator to ground via a 0.1 uF
disc ceramic capacitor and a 10 uF tantalum capacitor.
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envelope generator are re
quired . For the person who
does. the func tions which
are shown in Fig. 41 are re
quired. These consist of
two latches and a pul ser.
Together they form an 6-bit
out put port and a 4-bi t out
put port. Since the a-bit
output port is used to d rive
the binary inputs of the
ana log selector, and thus
selects the filter in the
signal path, its address is
assigned as 4010 . This is the
same address which is used
to se lect the octave (fre
qu ency gene rator boa rd).
The reasoning involved is
t hat if t he octave is
changed , a different filter
may well be desi rable .

The 8-bit output port is
used to d rive the D/A con
ve rter in the envel ope
gene rator . Its add ress is
4020 .

The PC-board layout for
the e nvelope ge nerator is
shown in Figs. 42 and 43.
The dotted line e ncloses
the D/A conve rte r a nd
filter.

Finally, several voltages
are needed to power the
modules . For the person
who uses the BMPS, the
PC-board layout shown in
Figs. 44 and 45 will be
useful. In add it ion to pro
viding + 12, + 5, - 5, and
- 12 volt power, as is re
q uired in any case, it also
provides access to the
system data bus, add ress
bus, and 02 line .

My version of the syn
thes ize r, exclusive of the
frequency ge ne rato r a nd
power-su ppl y board , is
shown in Fig. 46. At the left
is the 16-word diode
imple me nted memory. To
its right are the waveform
generator and envelope
generator, both without
fi lters. I etched the la tter
two o n a single PC board .

Software
The software which is

used in the implementa
tion is straightforward . A
flowchart is shown in Fig.
47. The first step, " select
frequency, " involves ap-

o
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$49.50

• \AIEl.L KNOWN Dx...- wrrn OVER .D) COllr'fTRIFS CONFIRMED

theW6TOG *
RECEIVER MODIFICATION KITS
INCREASE SElECTIVIlY • IMPROVE SENSITIVITY

LOWER INTERNAL NOISE
IMPROVE NOISE BLANKER OPERAT10N

COMBAT BLOCKING FROM LOCAL SIGNALS
TS-52O KIT $27.50 FT-IOl SERIES KIT $32.50
TS-52OS KIT .....••• 32.50 FR-lOl SERIES KIT 34,50
TS-82O & 820S KIT . . . 34.50 FT-301 SERIES KIT . .. 34.50
R-599 AID KIT 27.50 FT-'XlI SERIES KIT 34.50

EXPLICIT INSTRUCTIONS MAKE MODIFICAT10N A aNa-t

*IT'S MAGIC. ..
IT'S "MAGICOM"

PROCESSOR MODIFICATION KIT
IMPROVES AUDIO PUNCH

IMPROVES PROCESSED SPEECH QUAUlY

Converts TS-820 / 8205 speech processor from RF
compressor to RF clipper $27.50

RF speech processor for T5-520 / 5205 $42.50
The "MAGICOM" RF processor module provides up to

6dB increase in output with smooth. clean,
non-distorted audio and more penetration for those

pile-ups.
ENOORSED BY W6TOG AND BIG GUN DXers WORLD WIDE

*theW6TOG *
INTERNAL ELECTRONIC KEVER

FORALL AMATEUR TRANSMITTERS OR
TRANSCEIVERS USING GRIDBLOCK KEYING

• No holes mounting with TS-820 Series
• Mounting options for TS-520, TS-520S. IT-lO i

Series. TR4 Series, T4X Series. T-599 Series and
32S Series.

• C-MOS DESIGN - Dot and dash memory - full
iambic or manual operation.

• Simple installation *
THE S-F REJEKTOR

FILTER
AN INTEGRATED CIRCUIT
ACTNE BANDPASS FILTER

FOR PROCESSED RECEIVER AUDIO
• Separate active f~ter elements

for CW and SSB audio output stage
• 8 ohm input and output impedance
• Headphone jack for convenience

• ON CW: from 500 hz 10 100 hz, variable
• ON SS8: 2 Khz fixed bandwidth

• Rejects unwanted signal better than 60 dB
• Designed lor loday's transceivers

or yesterday's okIer equipment $49 .50Translating Shee t Music
Into Data Sets

Co nst ruc t ing data sets is
not d ifficult. What's in-

the octaves of the notes of
the desired melody and the
filter to be used for each.

Once we se lect the fre
quency, octave, and filte r
for the note, we successive
ly apply each point of the
envelope to the envelope
generator . The number of
points in the envelope and
the de lay between app lica
tions determi ne the du ra
tion of the no te .

Afte r each note has been
played, we check to see if
a ll notes have been played.
O nce t hat happens, we ap
ply 0000 to the analog
se lec to r. The deta ils of
what sho u ld happen next
depend on the particu la r
uP sys t e m . Something
sim ila r to a HALT shou ld
be executed.

A minimal 6502 program
which will run properly on
the BMPS is shown in Fig.
48 . It assumes that four
teen notes are to be played
a nd t hat a thi rty-two-point
enve lope is to be used. The
data sets which define the
melody that the program
pl ays were developed by
the method shown in the
next sect ion.

plying a number to the " N"
input s of t h e binar y
divider. The number simply
is o ne o f the twelve shown
in Fig. 12 a nd co rres ponds
to the frequency (excl us ive
of octave) of the desi red
note . Thi s implies that we
previous ly have sto red in
memo ry a se ries o f num
bers, one corres pond ing to
the frequency of each note
of the de sired me lody. The
seco nd step, "select oc
tave and filter," is sim ila r,
except that the ser ies of
numbers co rrespo nds to

Fig. 46. Photo o f author's version of syn thesizer (excluding
the frequenc y generato r and power supply board). At the
le ft is the 16-word d iode-implemented memory. At the
right are the waveform genera tor and envelope generator,
with fifters removed.

Fig. 47. Flowchart o f sof t
ware.



LOC.\TI ON CmnENTS INSTRUCTI ON D ) 0
E --

80 A2 LOX .. OD F
1 0 0 CO ,6 OCTFI L
2 AO LOOP2 LOY .. 20 1 ,6
) 20 2 , 6
4 BD LOA FREQ , X ) , 6, 80 4 56
6 FF , 56
7 8D STA FQ 6 56
8 08 7 56
9 40 8 ,6
A BO LOA OCTFI L,X 9 , 6
B CO A ,6
C FF B ,6
D 80 STA OCFL C ,6
E 10 D ,6
F 40 E --

90 89 LOOP1 LDA ENV. Y F --
I DO DO FF ENV
2 FF 1 F7
) 8 D STA EN 2 ~F

4 20 ) Ei, 40 4 DF
6 8D ST. OPORT , D7
7 00 6 CF
8 82 7 C7
9 AD WAIT LOA IPORT 8 BF
A 00 9 87
B 90 A AF
C )0 8MI WAI T B A7
D FB C 9F
E 8 8 DEY D 97
F DO B~E LOOP I E 8F

AO EF F 87
1 CA DEX EO 7F
2 DO rei::: LOOP2 1 77
) OE 2 6F
4 4C FIN JMP FIN ) 67, A4 4 5F
6 FF ,

'7
• 6 4F
• 7 47
• 8 ) F

80 17 FR~ 9 ) 7
1 47 A 2F
2 64 0 27
) 64 C I F
4 7 5 n 17, 51 E OF
6 47 F 07
7 17 •
8 )0 •
9 47 •
A 47 FF 80 (RESET VECTOR)
8 )0 D FF
C 17

Fig. 48. M inimal progra m for 6502-based BMPS, Strobe pulse from OPORT (ou tput port at 82(0) is t ied to input o f timer
on flO board. Outpu t of timer is t ied to bit 7 o f IPORT (inp ut port at 90(0).

Fig. 49. Construction o f data set for the first fou rteen notes
o f " Oh, Susanna."

~ ' 66

va lved is shown in Fig. 49 .
In thi s case. the fi rst four
teen notes of "Oh, Susan
na" are translated .

The data se t wh ich
represents the e nve lope
was chosen to simulate t he
sound of a plucked st ring.
The envelope is one tooth
of a sawtooth wave. It rises
rap idly and then goes to
zero linea rly over the du ra
tion of the note. •

References

1. Winograd, K. , "Try Computer
Composition ," Kilobaud, July,
1977, pp. 102·108.
2. Creason, $ ., How to Build a
Microcomputer . . . and Reafl y
Understand It, 73, Inc., in press.

list t he divisors which cor
respond to the le tt e r
designations of the notes.
These numbers fo rm the
data set which is labe led
FREQ in Fig. 48.

Select ing the octaves
and th e filte rs is a rather
more a rbit ra ry process . For
the program , I se lected oc
tave 5 and fil ter 6 . O ctave 5
cove rs fro m about 500 to
1000 Hz. In this case, each
o f the fourtee n ent ries in
the data set QC TF IL is
56'6·

o

The process involves
writing down the letter
designations of each note.
Based o n Fig. 12. we then
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8K STATIC
RAM

Pari no. 232
• Converts TTL to RS·232 ,
and converts RS-232 to
TTL . Two separate circuits
• Requires -12 and +12 volts
• All c onnections go to a 10 pin gold plated edge
connector - Board onty $4.50: with carts $7,00
with connector add $2.00

Pari no. 300
- 8K Altair bus memory 
Uses 21 02 Static memory chips _ Mem·
ory protect - GOld contacts . Wait states - On
board reg ulator - 5 -1 00 bus compatible . Vector
input option . TRI slate buffered - Board on ly
$22.50: With paris $160 .00

RF MODULATOR *

Part no. 107
- Converts video to AM modu
lated RF. Channels 2 or 3. So
powerful almost no tuning is re
quired. On board regulated
PD'Ner supply makes this ell
tremely stable, Rated very
highly in Doctor Dobbs' Journal. Recommended
by Apple. • Power required is 12 VOlts AC CT. or
+5 volts DC . Board S7.60: With parts $1 3.50

RS 232mL*
INTERFACE

RS232my*
INTERFACE

Part no. 600
- Converts RS-232 to 20mA
current loop. and 20mA current
loop to RS-232 • Two separate
circuits . Requires +12 and -12
volts . Board only $4 ,SO. with
parts $7.00

TIDMA*

tv TYPEWRITER
Pert no, 106
• Stand alo ne TVT
• 32 c har/l ine. 16
lines. mcumcetlcns
tor 64 Char/line In
cluded • Parallel
ASCII (TTL) input .
Video output • 1K
on eoerc memory .
Output IOf compu
ter controlled cur
sel • Auto scroll •
Non-destructive curser • Curser inputs up. dOWn. Iell,
nght. home, EOl. EOS • scree up. dOWf'l • Requires · 5
volts at 1.5 amps, and ·12 volts at 30 rnA . All 7400 . TTL
chips . Cha r. gen. 2513 • Upper case only . Board only
$39 00; wrth parts $145.00

Part no 101
• Converts senarto parallel
and parallel to serer • low
cost on board baud rate
generator . Baud rates uo.
150 , 300. 600 , t200, and
2400 • Low power drain . 5
volts and -tz voss required
• TTL compatible . All c harac ters conta in a start bit. 5 to
8 data brts, 1 or 2 stop M s. and e ither odd or even panty.
• All connections go to a 44 pin gold plated edge eooree
tor . Board only $t 2 oo. With parts $35.00 .... rt n ccoeector
add $3 00

Part no. 112
• Tape Interface Direct Mem ory Access _ Record
and play programs without bootstrap loader (no
prom ) has FSK encooer/oecooer for direct con
nections to low cost recorder at 1200 baud rate,
and direct connections for inputs and outputs to a
digital recorder at any baud rate. • s-r 00 bus corn
patible _ Board only $35 00: with parts $11 000

UART & BAUD RATE
GENERATOR**

MentlO/l part number and descflpl lon For parts krts add ··A" to part number In USA shipping paid for orders acccrrceneo by check. money Older, 01
Master Charge. BankAmeflcard. or VISA number. expiration date and signature Stllpptng charges added to GOD orders Calltornia residenl$ add6.5'lb
tor tax octsioe USA add 10% tor air mall postage. no CO D 's- Checks and money orders must be payable In US dollars Parts kits include soc kets tor all
ICs, co mponents- and circuit board Documentation is inc luded w,th all produc ts. All Items are In stock and ....,11 be stupped the day OHler IS received via
first Class mall . Prices are in US dollars No open accounts To e liminate tariff in Canada boxes are marked "Computer Parts " Dealer inqumes mvrted
24 Hour Order Line (408) 226-4064 • Ctrcuits deSigned by John Bell

To Order:
~~ - ~

Part no 109
• Type 103 • Full or half
duplex . WOrkS up to 300
baud . Originate or Ans
wer - No cots. only low
cost components • TTL
input and output-serial .
Connect 8 ohm speaker
and crystal mic. directly to board _ Uses XR FSK
demodulator . Requires +5 volts . Board $7 60;
with parts $2750

DC POWER SUPPLY *

"art no 2
3aud rate is continuously adjuslable
rom 0 10 30.000 . Plugs into any per ip h
aear connector . Low current drain, AS
~32 ,npul and output . On board SWitch
serectebe 5 to 8 data bits. 1 Of 2 Slop
xts. and paflly 01' no panty e~hef 0CId or
wen • Jumper selectable accress •
:>DFTWARE • Input a nd OYlpul rOUllne
rom monlor Of BASIC to te letype Of otber serer prll1ler
• Program for USing an Apple II l or 8 veec or an intelli
~nt lermmaL Also can output ... correspondence coae
o irlter1ac e WIlh some seecmcs Board only - S1500;
N1trl pans - $42 00; assembled and rested - 562.00

MODEM *

Pari no. 111
- Play and recoeo Kansas
City Standard tapes 
Converts a low cost tape
recorder to a digital re 
corder . Works up to 1200
baud . Digi tal in and out
are TTL-serial . O utput of
board connects to mic. in
01recorder _ Earphone of
recorder connec ts to input on board - No coi ls .
Requires +5 volts. low power drain - Board $7.60:
with paris 52750

APPLE II SERIAL I/O
INTERFACE*

ELECTRONIC SYSTEMS Dept. 73, P.O. Box 21638. San Jose, CA. USA 95151

Pa rt no 6085
• Board supplies a regulated +5 volts
at 3 arnos.. +12. -12, and -5 volts at
1 amp. - Power required is8 volts AC
:113 amps.. and 24 volts AC C.T att .S
amos. - Board on ly $12,50: with
parts ellcludlng transformers $42 50
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SSTV Meets SWTPe: Part 1

- micro-enhanced pictures

Photo A. Analog card layout - component side.

A n obvious step after
completing my fi rst

two SSTV projects!" was to
use the microp rocessor to
enhance SSTV pictu res re
ceived over the air. This
project was more complex
than I originally had an
ticipated , and it took th ree
months of hard work. The
effort was broken down
into two major areas, hard
ware and softwa re. [ will
try to separate the m as
much as possib le.

It is my o pinio n that
most computer hobbyists
are not willing to in vest
mor e m o ne y in th eir
systems tha n is abso lutely
necessa ry. Fo r this rea son,

many of the ha rdware
fu nct io ns were accom
plished with software. This
cuts down on ha rdware
costs, but it inc reased the
complexity of the soft
ware. I sta rted fi rst by
specifying t he enti re
system. Next I designed
and constructed the ha rd
wa re, and last I wrote and
debugged the software. I
found that most of my
deve lo p me n t p ro ble ms
were in the hardware and
were du e to poor so lde ring.

Concepts and Specifica
lions

Following is a brief sum-

ma ry of the specifications
which were placed o n the
project:
1. The computer program
will run in 12K memory on
an SWTPC 6800 computer
system. .
2. The system will include
the design of a special
a na lo g-to-digita l a nd
d ig ita l-to-a na log board
with a n SSTV mod ulator
(plug compat ible with the
SWTPC 6800 compute r).
3 . A s pec ial ci rc u it
ada pte r att ache s to a n
SSTV monitor which allows
the SWTPC 6800 to receive
an SSTV picture a nd place
the picture in memory.
4. The enhancement com-

puter program allows an
o perato r to se lect the
following options by a
monitor program:

a) Test - This routine
is used to calibrate
and check the opera
tion of the AID and
D/A card.
b) Receive - This op
t ion places the SSTV
picture in the SWTPC
memory, fo rmatted
with 128 pixel s o n 128
line s with 16 gray
level s.
c) Contras t - This op
ti on t ra nsmits the
SSTV picture in com
puter memory with 2
to F (15) times im
provement in con
trast. The pictu re can
be transmitted up to
F times .
d) Binary- This op
t io n transmits the pic
ture in computer
memory with two
gray levels (black o r
white) . The pic t u re
can be t ransm itted up
to F times .
e) Nega tive- This op
tion inverts the pic
tur e in co m p u te r
memory to produ ce a
negati ve pict u re
wh ich can be trans
mitted up to 15 t imes.
f) Zoom -This op tion
allows the operator
to zoom in o n 5 loca-
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Fig. 1. Speciaf anafog card schematic.

pany req uesting a co py of
the booklet. From thi s
booklet , I found that my
project was now possible.
This booklet provided me
with the co mputer algo
rithms of enha nce ment
techniques and examples
of how TV picture quality
can be improved.

.. ,..... ...'
.." .~'---:'--7;---;--,;,.-

•

"

,..... ," .. ,

..

After spending ho urs so rt
ing throug h textbooks and
numerous articles in tec h
nical journals, I stumbled
upon a booklet published
by Spatial Data Systems
c a ll e d " Co m p ute r Eye
Handbook Of Image Pro
ce sstng ."" I immed iate ly
se nt a lette r to the com-

Fig. 2. Plot of analog card SSTV modulator lineari ty, where
gray level is p lotted aga inst the SSTVmodulator frequenc y
(k Hz).

number of pictures
rece ived (2 to F).
oPrint- This rou tine
prints an SSTV pic
ture o n an SWTPC
PR-40 printer. ASCII
cha rac te rs are sub
stituted for each pic
ture gray level , and
the re sults are
printed.

As you c an see from
these spec ifications, the
project invo lved a large
amount of resea rch. I
started by obtain ing ADC
and DAC specification
sheets and also made fre
quent trips to the library .
The ADC and DAC re
quirements were easy to
sort out due to my elec
tronics engineering back
ground, but the image pro
cessing tec hniq ues were
difficult to understa nd .

tlons on the picture in
computer memory.
The zoom (magnifica
tion) will be 2 times,
and it can be trans
mitted up to F times .
g) Transmit -This
routine transmits the
SSTV picture in com
puter memory, with
out enhancements,
up to F times . The
routine a lso includes
an optional gray-level
gene rator ro u t ine
which places a gray
level test pattern in
memory for test pur
poses.
h) Noise - This rou
tine allows su c 
cessive SSTV pictures
to be received and
random noise re
moved . The noise
reduction wi ll be the
sq ua re root of the

169 ~



Fig. 3. SSTVenhancement program computer interface.
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SWTPe MP-68 mother
board . Each of the mod
ules is used as follows, and
the whole sche m atic is
shown in Fig. 1.

1. Peripheral interface
adapter-This integrated
circuit (MC6820) is used to
inte rface the co mpute r bus
with the outside world . The
module contains two 8-bit
bidirectional data buses.

2. Interface buffers
(74367) - These 3 ICs a re
used to buffer the PIA chip.
The A side of the- PIA is
used for outpu t and t he B
sid e for input. This co n
figu rat ion is an exact copy
of t he SWTPC MP-L paral 
lel interface ca rd. The PI A
and buffers could be
replaced with an SWTPC
card, if you are not incl ined
toward ha rdware construc
tion and your soldering is
as bad as mine .

3. SSTV modulator- The
SSTV modulat or (X R
nObc) is a monolithic FSK
function generator chip.
This chip was found to per
form very well in this ap
plica tion with a minimum
nu m be r o f components .
The output frequency was
very stab le o nce adjusted
by a freq uency cou nter
a nd left a lone .

The sy nc frequen cy was
se lected by progra m con
trol, when a TTL grou nd is
appl ied to pin 9. The sync
frequency is determined by
the capacitor between pins
5 and 6 and the regi ster on
pin 7. Since most co m
ponents vary sli ght ly from
their actual values, the fre
quency sho uld be se le cted
by trial and error. On my
circuit. two resisto rs were
first placed in ser ies to
tota l 15k (14k + 1k). The
1k resisto r was exchanged
until a frequency of 1200
Hz was measu red on a fre
que ncy cou nter. A 400
O hm re sisto r was fin a ll y
se lected. The video signa l
is applied to pin 8 of t he lC.
The vo ltage sw ing was
found to be 3.2 volts (black
1500 Hz) and 1 .95 vo lts
(white 2300 Hz). These
voltages were adjusted by

I additio na lly spec ified
tha t the computer co ntro l
programming must be co n
tained in 4K of memory. I
was q uite surp rised to find
that the object code used
less than 3K of memory.
This allows for further ex
pansion of the program to
include other features. The
analog circuits did not de
ma nd fast re spo nse times.
Since the pixel duration is
520 microsecond s, the
analog convers ion ra tes
shou ld be no greater than
abou t 50 m icroseconds.
This a ll ows about 470
microseconds worth of
computer ove rhead be
tween pixe ls. When co u
pled with 16 gray levels o r
4 bits, bina ry reso lution
ma kes the tota l cost of the
analog circuitry reason
able. With thi s back
ground, I think it will now
be appropriate to di scuss
the hardware .

The Hardware
The special hardware

co ns ists of two com
ponents: the SSTV monitor
adapter and t he ana log
ca rd . I will discuss the
ana log ca rd firs t, since it is
the most com plex.

The analog boa rd con-
sis ts of five discrete
mod ules which were
placed on a single board
plug compat ible with the

cessed between the trans
mission of pixels . I am sure
some of you are now ask
ing, "W hat is a pixel?"
Well, a pixe l is a picture
element. I defined a pic
tu re e lement as havi ng 16
gray le vel s. Thi s means
that a pixel cou ld be con
tained in fo ur binary bits,
wh ich . in compute r lan
guage, is a nibble . Since a
compute r byte of data con
ta ins two nibbles. an ent ire
TV picture could be con
t ained in 8K of memo ry
(1 28 x128/2 equa ls 8192).

Photo B. Analog card wiring .

A picture density of 128
pixels by 128 li nes was
chosen for minimum com
puter memory size and a
fixed SWTPe clocking
speed. Since I dec ided to
p erf o rm ma ny o f the
enhancement techniques
on a real-time bas is with
out modifying memory, I
had to all o w a large
amount of t ime between
the transmission of pixel s.
With a density of 128 pixels
per line. approx imate ly 500
m icroseconds of computer
inst ruc t ions ca n be pro-
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KJ8 Input
00
F1
01

SSTV frequency
1200 Hz
2300 Hz
1500 Hz

Table 1.

Adjustment
15k resistor
ot!setlgain
olfsetlgaln

'''V-IOG {,c,oe --------'I'::~,MO R, ZSn.e ~, .. ~

L,.
t.-

Photo C Analog card power supply mounting in SW TPC 6800.

Fig. 4. SSTV monitor/computer interface schematic.
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board was added . Pho to s A
and B show how the boa rd
was constructed . The
SWT PC inte rface connec
tors were obta ined from a
lo cal Byte Shop . The Date!
mo dule s can be o btained
by sending a check di rect ly
to the fi rm. The minimum
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prototype board obta ined
from Personal Computing
Company .' This board is
plug compatible wit h the
sWTPC syste m and was ob
ta ined by ma il o rde r. The
boa rd was no t large
enough to contain the
ADC. so a piece of vector-

but only 4 are used. The bit
selection was accom
plished by the software,
which will be d isc ussed
la ter . The S/H is a low-cost
mono li thic c hip . It is com
patib le with the ADC and
requires few external com
ponents . The s /H was re
quired since the conver
sion speed of the ADC is a
ma xim um of 50 m ic ro
seconds. If the ana log
signal was not hel d con
stant during the ADC con
version, a false value might
be measu red .

The samp le pu lses and
durat ions we re a pplied to
the unit by the so ftware.

The analog board was
hardwire soldered on a

varying the gain and offset
of the operational ampli
fier stage. This process will
be discussed further in the
calibration sect ion.

4. Digitei-to-enetog con
verter (DAC-fC8BC)- The
digital-to-analog converter
selected (DAC) is an 8~bit

low-cost Datel unit.' Other
modu les co uld be se lec ted
(e.g., MC-1408P8}wh ich are
identical. The Datel unit
was selected because I had
to place an order with the
firm for the ADC, and the
DAC was included fo r con
vemence purposes .

The DAC, as configu red
in my application , has an
output voltage swing of 0.5
to 1 .3 with an input of 01
and F1 hexadecimal pro
grammed on the input
lines . A whi te freq uency
was ass igned F and bl ack 0
by the software. The
voltage sca ling to the SSTV
modulator was accom
plished by the 5556 opera
tiona l amplifier. Fig. 2 is a
computer plot of the
decima l input (1 to 16) ver
sus frequency . As you can
see. the DAC/5STV modu
lator output was extremely
linear through the total
range.

5. Anafog~ ro-digi tal con
verter (A DC-Econo) - The
ana log-to-digita l converter
(ADC) consists of two
assemblies : sample and
hold (5/H) and the ADC.
These units were chosen
because o f t hei r cost and
perfo rma nce. The num ber
of units ava ilable for this
application is enormous.
However. many ADCs have
specifications fa r in excess
of t his appl ication. but
thei r costs a re high . Thi s
unit was qu ite la rge in s ize.
but its performa nce is ex
cellent and the cost is at
tractive.

All 6 bits of the ADC
we re connected to the PI A,
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Photo D. Portrait on SSTV monitor directl y from camera
and scan converter.

order Datel will accept is
S35.00. Following is t he
cost of each ite m: DAC
(DAC-IC6BCI-S6.95; ADC
(A DC- Ec 0 n o v e r t e r ) 
S39.95; 5/H (5 HM- l M-2)
S7.95; interface board
S9.95. The total cos t was
S66 .80 . Th e rem ain ing
pa rts are common and a re
available from a nu mber of
ma il-order sources wh ich
are listed in many publi
ca tions .

A plu s and minus 15-volt

supply was const ructed on
a piece of vectorboa rd and
placed vertica lly in the
SWTPC MP-68 a long with a
transformer . Photo C
shows thi s configuration.
The power supply used
1-Amp voltage regulators
(7815 and 79151. a nd its
sche matic was obtained
from vendo r application
notes. Wires were con
nected d irectly to the
analog board . The SSTV
receiver interfaced with

the computer analog ca rd
is shown in Fig. 3.

As you can see, the per
forman ce of the e nti re
system is largely depen
dent upon the SSTV re
ceiver. The MXV-100
monitor' wa s used because
its analog front end is ex
ce ll ent in no ise re jection
and frequency res ponse .
Other units may be used,
but their performance may
not be the same as shown
in the photos .

I will discuss the SSTV
monitor interface as
generall y as possible. since
many SSTV monitors are
currently ava ilab le and it
would be impossible to
discuss eac h uni t. Three
signa ls must be provided to
the compute r analog card :

1. Vertical sync - This
level must be TTL compati
ble and swing positive
when an SSTV signal is
received .

2. Horizontal sync - The
leve l of t his signal should
be the sa me as the vertica l.
The duration of the sync is
quite cri tica l, but, if it is
not co rrec t or is missing,
the co mpute r softwa re will

handle it.

3. Analog signal- The
ana log signal applied to
the computer must be 0 to
4.84 volts po sitive , where 0
vo lts is black and 4.84 vo lts
is white .

The signa l was obtained
from the base of the SSTV
CRT cathode drive tran
sistor. At thi s point in all
monitors, the SSTV signa l
is demodulated and is a
va rying d c level which is
used to c ha nge the SSTV
CRT intensity. The o nly
problem whi ch remains is
to ad just the vo ltage to the
correct level for the AOC.

A dual 741 operat io na l
a m p lif ie r (747) wa s se
lected, since its frequency
response is well within the
range of SSTV. Stage 1 of
the ampl ifier adjusts the
offset and stage 2 the gain .
The MXV-100 va ries be
tween 3 a nd 4 volts on the
base of the cathode d rive
transistor .

The re ce iver interface
was const ructed on a vee
torboard. p laced in the
SSTV monitor, and con
nected to the co mpute r by
a shielded cab le.

••

Photo E. Same portrait tra nsmitted fro m com pu ter without
enhancement. The picture has so me 60 Hz noise which is
messing things up slightly.
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Photo F. Same portrait transm itted from the compu ter with
a zoom en hancement on the center o f the sc reen. This pic
ture also contains the same 60 Hz noise.
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Fig. 7. SSTV picture prin ted by the SW TPC computer. This
is a composite o f 5 successive pictures wh ich were copied
by the program's NO IS Erou tine. The pic ture was then con
trast enhanced by 2 t im es and printed.

Fig. 6. 5STV oicune printed by ,he SWTPC 6800 The pic
ture was copied over the air onlS meters under poor con
ditions and p laced initially over the air o n 15 meters under
poor conditions and placed in itially on audio tape. The
best of all of the p ictures received WdS read into the
SWTPC computer. Th is picture was then contra~t en
hanced by 2 times and printed on the PR--40 printer.
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6. " The W6MXV Ht-Per tor 
mance Magnetic Deflection
SSTV Monitor: ' SS TV Hand,
book, 73, Inc., Mike Tallent
W6MXV. 6941 Lenwood Way,
San Jose CA 95120.

4. Datel Systems, Inc., 1020
Turnpike St .• Cant on MA 02021.

5. Perso nal Compu ting Co.•
3321 r owerwooc . Dallas TX
75234.
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pute r keyboard Sinc e I
then had an audio tape,
cal ibration could easily be
made a t some futu re date
w ithout a t requencv count
ee.

The next step was to pl a y
the ta pe recording into the
SSTV monitor and measure
the analog voltage . The
gain and offset were ad
ju sted fo r the correct de
values. The second ca libra 
t ion program will be di s
cussed in the software sec
t ion (part 2) of th is arnc te
An interesting side applica
tion lor thi s program/hard 
ware might be to connec t
an a m p lif ie r and speake r to
th e SST V modul ator . When
ca libr at ed properly by ad 
justing gain and b ia s, you
could play m usic with tht'
computer Ho w e ver , do
no t t ry thi s trick on the
SSTV frequency of 14230
kHz . The QRM is bad
enough, and the FCC won't
like it ,

Results
The overall re su lts were

quite sa t isfa c to ry. Photos
D and E and the PR-40
printouts (Figs. 6 and 7)
best demonstrate my re
sult s. The computer pic
tu res have been some w hat
degrad e d , but th is can be
easily explained by the
limited number of pixel s
and gray levels used .

Better video c o uld be
obtained with 256 pix
els/line, but the complexity
and co m puter req ui re
ments increase . A softwa re
expans ion to 256 by 128
wou ld require many pro
gramming changes.

The entire package ex
plores some inte resting
concepts, a nd I am sure
o t hers will expand o n m y
work as mi cropro cessors
a re more wide ly use d . The
poten tia l applications a re
just sta rt ing.

Part 2 of this article will
discus s the software and
o bjec t code. Flowc harts
wi ll be provided fo r those
w ishi ng to du pli c a te m y
work o n a no ther mi cro
proc essor . •

After the ana log ca rd is
f un ctiona l, lo ad into the
computer t he DAC com
puter test program which is
shown in Fig , 5.

When the program i:) ex
ecuted , the TV w ill go
bla nk, a nd the curso r will
be in t he ho me up posi t ion.
When you e nte r 2 key
boa rd hexadecima l num
bers. they will be placed in ,
the DAC and cause the
SST V mod ulator frequency
to c hange . The freq uency
c a n then be adj usted by
th e two pots o n th e a na log
ca rd and re sistor selec t ion .
Tab le 1 is a lis t ing of
keyboard input values ver
sus SSTV frequency a nd
adjustments .

W hen ca libra ted, I ma de
a ta pe re cording of a ll fre
qu enci e s by e n te ring al116
gray le vel s into the com
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Call bra tto n
After completion of the

hardware. the fir st major
task was to calibrate the
enti re setup for the cor rect
freq uenci e s. This was a c
compli shed by two com
puter p rog ra ms, a tape
recorder, and a frequency
counter. I will not provide
a step-by-step procedure.
since the concepts are the
most important point of
this section.
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Fig. 5. Digi tal-lo-analog
co nverter calibra tion pro
gram source listing.
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I•Transc
Who was it that said "There's nothing new under the sun?" He was wrongI There now is a generation of truly
new concepts in Ham Transceivers. Anyone of the rigs shown here has features and performance that never
before were available. Regardless of what transceiver you currently ow n, w e contend that replacement w ith any
one of these three will increase your stat ion performance. Each of the three has unique features. The only
question is " w tuch best suits your personal operating requirements?" let us help you decide l

DRAKETR-7

Drakes ~ 7 SYSTEM" incorporates more innovative technical advances
than any product we have seen in manyyears. Receiver dynamic range
exceeds lhat o fall otters. It your QTH is in K\.V alley)'OU l l experience a
substantial relief tram 1J\.Iefk)ad. If you\e Vo.Ql"ned atcot changes in our
bands after the WARe assemblage-the TR-7 can dlSpeU your fears
because it accommodates any future poSSIble band rejocano ns and
nevv allocations, The frequency Stability o f Orake ~ ~full-synthesi s · and
the large brilliant digital display add to the delight of any TR· ] owner.
Space here is inadequate to define the numerous deSign and
operational features of this superb transceiver. Call us for cescnpnve
literature; better yet drop by and try one in our demonstration room.

'ft>u1Jdrscover-c-as vve~-(hat Drake has created a real winner.
One that the others will be hard pressed to equal for years to come.
And if you prefer to operate with "separates" the forthcoming R7
Receiver givesyou the performance o f "twms" pius the convenience of
a full performance transceiver tor traveling or in the mobile.

YAESU FT-901

~Slrs FT901 sysrem If yot.fre lookIng tor a transceiver that not only
outperforms others on any band from 160 through 10 meters but also
has a single matching accessory to conveniently and effic iently cover 6,
2 and 3/4 meter bands, the 901 is itl Even if the VHF and UHF
transverter doesn't interest you t"lCl\rY, it surely will as OSCAR satellites
become the w ay of life in the next rew years. Of all the transceivers
we've tested Iootn on the air and in the lab! none offers the SUperb
control of receiver seiectrvity offered by YAESU~ variable Selectivity and
Notch Filter. And if you wort o.v. the Tuneable AudiOfilter Will delight
you. Nor have we found e-orne Speech Processor system that sounds
as g<XX:I while dOing so much for signal punch as that on the 901. Add
to this such features as a built in keyer pIus born FM and AM detectors.
Watch for a gigantic increase in membership in rre Fox Tango Club
wten the gang discovers [his great new transcer...er.

Watch tor YAESU~ rew matching SCOPE w ith "paoorermc" display
and the new symhesized external VFO accessories.

-- ICOM IC-701

'COM 's IC-701 has to rank very high on our list o f best available
transceivers. Most of its great features aren't immediately apparent
when you fim take it our of tile box. In fact after you operate it fQf a
week you11still be finding new things to like about this all solid state,
soprnsncarec unit The operating flexibility provided by the dual VFO
feature appeals to everyone here at Clegg. Its the first unit that makes
ro compromise as a fixed station and yet so conveniently mounts in
virtually .3f'o/ compact mobile. If you hop from band [0 band-or chase
OX around any single band youlllove Its freQuency agility and large
brighl frequency display.

Also available is the matching lC·21 I w ith all moce coverage of 2
meters,

Whatever your needs in Transceivers. Amplifiers. Antennas. Keyers. Station Accessories. etc, call Clegg Toll Free
1-(800)-233-0250; in Pennsytvania call COllect-7I7-299-722J
or write today for our latest catalogl

Communications Corp. ..... C3

1911 Old Homestead lane
Greenfield Industrial Park East
Lancaster. PA 17601

Y" Ruder ,s.,rv,ce-sH pllIJe 323, 175
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KENWOOD VFO-520S
To complete your T5·5205. Fre
quency range 1.8 to 30 MHz,
Stabili ty w ithm 1 KHz per nr .
alter 1 min . warm up
149.00 11s1 Call for quote,

KENWOOD R-300
all band receiver
Its all band/all m od e recept ion IS
covered by 6 bands. 170 KHz - 30
M Hz 10 AM , sse . or CWoAF & mi xer
stages use dual -gate MOS FET
transu ors 3- way power, AC/DC/
ballefles

279.00 list , Call for quote

KENWOOD
TS-820S transceiver
T he TS-820S features a fac tory 10-:
stalled digital frequency readout.
• 160 mru 10 meter coverage . tn te
grallF shift . AF speech processor
• VOX _ Noise blanker - PLL . Buill
10 25 KHz calibrator . CW Side tone
& serm-break -m e IFOUT. ATTY , &
XVTR • Phone patch IN and OUT
term inals.

1249.00 l ist . Call fo r quote

KENWOOD'
MC-3SS
dynamic mic
The MC-35S IS a 50 K ohms
impedance, ovnermc hand held
mrc. A z-costuco swrtcn leis you
operate in a quiet mobile or fixed
station or select norse cancelling
lor use 10 high ambient norse envir
onments MC-30S: same as MC
355 but 500 ohms, low Impedanc e
l or TA-? 4OOnsoo
29.00 Call lor your s today

KENWOOD TR-7400A
2m FM transceiver
Features: • CTCS provisions. en 
code and decode . 25 watt output
RF _ Solid-state hnal staqe e LED
readout . PLL gives 800 discrete
c hannels . Repeater offset circurt
_ PLL unlock protection circuit
• MOS FET .

449.00 list . Call for q uote.

~

KENWOOD MC-SO
desk microphone
The MC-SO dynamic mike IS
desig ned expressly lor amateur
rad io operation, • Complete w ith
PTT & LOCK swi tches • Easy
conversion fr om HI to LOW imped
an ce • uoenrecnoner • Mike plug
o n coil cord for instant hook-up 10
any Kenwood fig .

45.00 list , Call for quote.

NEW KENWOOD
R-820 triple-conversion
receiver
The A~820 covers 160 thru 10
meters plus several shortwave
broadcast bands . • 8,33 MHz. 455
kHz , & 50 kHz IFs . Digital readout
• Notch utter • IF • Variable
bandwidth luning . N Oise blanker
• Stepped RF attenuater • 25 kHz
calibrator . RII • AM , CW, USB.
l SB. RTTY .
1099.00 list . Call fo r quote.

KENWOOD TS-S20S
SSB transceiver
160 tnru 10 meter coverage . Optional
oG-5 trequency display . New speech
processor w it h aud io compression
amphfier • Built-in AC power supply
(DC-DC converter, optional) • RF
attenuator • Prov ision for separate
receive an tenna & phone-patch.

799.00 list. Call for quote.
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YAESU SP-101PB
speaker/phone patch
The SP· l0 1PB features: • A shaped
response speaker from 300 to 3000
Hz • Buill- in hybrid phone path w ith
individual gain controls . VU meter.
Fu ll VOX o peration - Receiver in pu t
impedance: 4 01 600 ohm . Output
impedance: 600 ohm or high
impedance.

67.00 Call for yours today.

YAESU YC-601B
Digital Display Unit
Features : • LEO dig ital disp lay
• Combination d isplay & Fre
quency Counter . Built-In power
supply . Clock Osc illator: ' .3 1072
MHz . Gale lime 0.1 sec. Power
source 117/220 VAG SO/50 HZ. All
bands are swi tch selected with 100
Hz accu racy.
235.95 list. Call tor quote.--



ICOM IC-701
HF transceiver
The NEW IC-701 features : • Sene-state • RF
speech processor . 100 W continuous on all
bands , au modes . USB, lSB. CWoCW- N. AITY
operation . Double balanced Schottky Diode
Mixer used in both RX!TX • Dual built- in dig ital
VFO • Pr ice inc ludes rnrc & power supply.

1600.00 Nencneuv advertised value.
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TEN-TEC KR-5A
electric keyer
For portable. mobile o r fixed
stations . Aeed relay 15V-ampcon
tects. 400 V mall . • 6 to SO WPM .
Self-completing drts & dahs • 011
length increased approx . 1O% @20
WPM
39.50 Call for yours today .

TEN-TEC 242
remote VFO
Features mode setecnon SWitch
with LED indicators allows 6 di"er~
ent TX & RX modes. Instant break
in • Two-position crystal oscillator
may be selected as the remote
generato r or fixed f requency .

179.00 list. Call fo r quote.

TEN-TEC 544
digital HF transceiver
The 544 features: • 3.5 to 30 MHz
covereoe e Solid-state . Instant band
change . a-cere crystal IF fi lter . LED
digital readout • 200W input on all
bands ·\NWVatl0 & 15MHz .FuIl CW
break-in . "S" meter and SWA bridge
• 100% duty cycle, full power for ATTy
& SSTV.

869.00 l is t. Call fo r quote.

@

TEN-TEC 509
Argonaut transceiver
Enjoy the fun of QAP . 80·10 meters
• 2.5 KHz bandwidth . Auto sroe
band selection . reversible • Per
meability tuned circuits . Direct fre
quency readout.

369.00 list. Call for quote.

TEN-TEC KR20A
electronic keyer
Speed range 6-SO WPM • Sen
completing ens and car-s. 0,1
length increased approx . 10% @20
WPM . Srcetone: sawtooth w ave
form . 15 volt-amp contacts, 400 v
max.

69.50 Call for yours today.
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TEN-TEC Century 21
CW transceiver
Features : • Full breea- Jn • 70 w alls
input • Solid-slate • Bui lt-in
speaker . Receives CW or SSB •
Instant band change . Offset re
ceiver tuning . Overload protection
• Sidetone with adjustable level
• Regulated power supply . 80 thru
10 meters w ith crystals supplied.

299.00 l ist. Call for quote.

TEN-TEe 262M
AC power supply
Solid slate with buill-in meter
mg • 117 VAC, 50-60 Hz •
Output 13 VDe plus or minus
0.5y • VOX sensitivity less than
1 mY.
145.00 list. Call lor quote.

Remember. you can Call Toll Free: 1-800-633-3410 in the U.SA or call 1-800-292-8668 In

Alabama for our low pri ce quote. Sto re hours: 9:00 AM til 5:30 PM. Monday thru Friday.

TEN-TEC KR-50
electronic keyer
Comp letely automatic • Speed
range 6-50 WPM . W eighting ra t io
50%-150% of classic dlt length •
Memories: Oi l & dah w/individual
defeat sw itc hes. Sidetone: 500 Hz,

110.00 nst. Call lo r quote.



NYE VIKING "Master
Key" 114-330-001
The first ma jor Improvement in tele
graph key deSign in SQ years! Con
tact assembly IS Iso lated from base.
greatly reduc inq shock hazard.
Heavy die-cast body. Gold plated
silver contact s Complete With Navy
knob and two conductor cords With
'I,, ' key plug

19.50 Call for yours today .

The Big Signal
W2AU BALUN
• Handles full 2 KW PEP and more
• Helps TVI problems by reducing
coax line radiallon . Stainless steel
hardward • Improves FIB ratio .
Replaces center insulato r . Buill-in
lIghtning arrester . 1:1 matches 50
or 75 ohm unbalanced to 50 or 75
ohm balanced load ,

14.95 Call for yours today .

B & W 595
coax switch
The B & W 6-pOSItion coax swi tch
features: Outputs 6. power rating : 2
KW PEP. VSWR less tha n 1.21 upto
lSQ MHz. Grounds all unused
antennas. Perfect addition to any
ham shac k.

19.75 Call for yours today,

BIRD Model 43 plug-in elements
F O!q"'~q bands in MHZ

POWIt. ,. zs- '00· '00· '00·
BIRD MODEL 43 1bn'l" so sc "" '00 "'00
Thruline® ;W " ' c ;0 ;e

oow 00 ' ooc 000 '"wall meter ~ "w ,,, "c " 0 '"".-' ,/ 50W "'" "" 5<>0 "'0 ""roow '00' '00' '000 '000 '00'SQ. ohms nominal impedance, ,5<>W ' 5<>H ,"'. ,5<>0 ''''0 aso
VSWR with UHF connectors . ;... "

5<>OW soc- """ 5<OOC 5000 500E
1.05 max . Expanded scales o f .(9-

,crow '''''''" """" rococ rocco rooo
25,50 & 100 permits direct read - '5<>OW esoo-

5<>OOW """'" For A, C 0 E elementsing from 100 Mw to 10.000 walls.
38.00 (2!)· t OOO MHz .

125.00 Call lor yours today. 44.00 Fo r H elements (2·MHz)



SWAN TB4HA
4 element tri-band
beam
All four elements ac tive on all
three bands. The heavy dUly
TB4HA featu res: • Gain 9dB •
Front 10 back 24-26 DB • Boom
length 24' • l ongest elemenl28
ft. 10 in . • Wind surface area 6
sq. It . • 10-15-20 meters.

279.95 ust. Call lor quote.

SWAN SWR-1A power
meter and SWR bridge
Frequency rang e: 3.5 to 150 MHz
• Comapct and lightweight for
portable o r mobile use . Capable of
handling 1,000 watts RF and
measu res 1,' to in finity V5WR,

29.95 list. Call fo r quote.

SWAN WM-2000
In-line wattmeter
Frequency range: 35 10 30 MHz
• 3 scales : 0-200, 1000. and 2000
watts _ VSWR scale permits reading
h om 1:1 to 3:1 . Uses two 50-239
connectors.
69 .95 Call for yours today ,

[

I

SWAN HFM-200
SWR and power meter
Frequency 1.8-30 MHz . Two power
ranges : 0-20 and 0-200 watts •
VSWR 1:1·3:1 • For mobile
lnstauauoucnat coupler may be
loca ted separate f rom main
indicator . Meter is lighted lor night
use.

49.95 Call l or yours tod ay.

SWAN WM-1500
In-line wattmeter
Frequency range: 2-30 MHz . Ac
curacy is better th an plus o r minus
10% lull scale . Four scales: 0-5. 50.
500. & 1500 wails . Uses fWO 50
239 connectors • Reads torwarc or
reverse power

74 .95 Call lor yours today



Squelchifying

Cheap Receivers

- junk- box project

Fig. 1.

base. The audio portion of
these receivers is almost
always positive grou nd .
This req uire s PNP t ran 
sisto rs to be used fo r Q1
and Q2. I used push-pull
ou tput t rans isto rs from a
junk transistor rad io for
these. The remainder of the
parts al so ca me from the
s ame junk rad io . My
receiver had a built-i n ac
po wer supply, so I re
moved the wiri ng from the
ba tte ry ac switch, wired
the rad io pe rma nent ly on
ac. and used the switch for
51 .

To find the control volt
age for Q1 , first locate the
radio detecto r. It consists
of two i-f tran sformers side
by s ide with two ge r
ma nium diodes dose by.
With the radio turned on
and tuned to an FM stat ion,
put your YOM o n the low
vo ltage dc scale and con
nect the posit ive lead to
gro und . The case of the i-f
tra nsfo rme r wi ll do nice ly
for this. Now to uch the
nega t ive probe to an ex-

How It W orks

Thi s i s a ca r r i e r
activated sq ue lch. When a
c a r r i e r i s p re sent , a
n e g a t i v e voltage is
deve loped with respect to
ground by o ne o f t he
diodes in the ratio detec
tor . This turns transi stor Q1
on, and thus brings the
base of Q2 to near ground
potent ial. Previo usly, Q2
had been biased on by the
10 k re sistor co nne c te d
from its base to Vcc - This
caused the audio appea r
ing a t the top of the
volume co ntro l to flow
through C1 and Q2 to
ground . But now wit h Q2
off , the audio flows to the
next stage. At the end of
the transm ission , when the
ca rrie r e nds, Q1 turns off,
ca using the current to flow
through R2 again . This will
turn Q2 back o n and will
ground o ut the aud io .

Const ruc tion
In my prototype, t used

point -to-point wiri ng with
the volume cont rol as my

.C,IIeUIT '"

bands . They make e x
c e ll e n t tw o meter
monitors, except that they
lack a sq ue lc h. Here is a
simp le sq u e lc h ci rcuit
es pecial ly designed fo r
these receive rs. This circuit
uses junk transistor radio
parts and can be installed
in about half an hour.

EX IS llfli1

~:"'J • '"

VOlU"{ COOI TlIOl-

~OD'O OUT

•
- - - --------- - - - - - - -- -

s:
1"

".-"
.,

".,
j" I "

'1 '"1

Q>Ofge Hovorka WAJPDY
John H ovorka. Jr.
674 BnHh Hill Rood
MillO" AlA 011S6

T he market is flooded
with transistor rad ios

that c o ve r the poli ce
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C1 is in the foreground, Ql and Q 2 are in the center, and resistors Rl and R2 are con
nected directly to the switch on the volume control.

I am certa in yo u will find
thi s sq uelch a valuab le ad
di tio n to yo ur monitor
receive r. •

la rger 15 vo lt e lec tro lytic
c a p a c ito r wi ll g rea t ly
reduce power supply hum
from the speaker.

)

bui lt-in a c power su pply,
re p lacing o ne o f the fil te r
capaci to rs in the power
supply with a 5000 uF o r

•

•

•

posed lead of e ither d iode.
O ne of the se sho uld give
you a nega t ive read ing.
T hat is yo u r cont ro l
vo ltage .

The va lue of resisto r R1
is dete rmined experimen
tally . Fi rst co nnec t a o ne
megohm potent iometer in
place of it. Now turn the
receiver o n, a nd with no
carrier present , adjus t the
po tentio meter so that the
squelc h just opens. Now
remove the potentiomete r,
me a su re it s va lue , a nd
substitu te a fixed resistor
o f a slightly lower va lue fo r
R1 . Alternat ively, a o ne
megohm potentiometer
with a n a ttached switc h
cou ld be used for R1 and
51. If your rece iver ha s a

Parts list

0 1, 02-25D364 or equiva lent
PNP germaniu m trans isto rs
Rl -390k lh W resi stor
R2- 10k lh W res istor
Cl-3~F, 10 WV oc elect rolytic
capac ito r
S1 -SPST slide switch

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!

95

fu lld (less shipping). One year limited warranty
by MFJ Enterprises.

To order, simply call us toll tree 800·6<47·1800
aIM! charge It on your VISA or Mastel" Charge
or mail us a check or money order lor $29.95
plus $2.00 lor shlpprng and handling.

Oon'l wl il Iny Io~er to eI"lto'l the convenieoce
of a '"Hams Only'" clock. Order today.

MFJ ENTERPRISES, INC.
P. O. BOX 494 ..... ..52

MISSISSIPPI STATE, .. 39762
CALL TOLL fREE . .. . • 100·147·1600
For technlCiI Information, Dntlrfnpalr SllllIS, In
Mn ., DltIlldl contlnlntll USA, CII 601 ·323-5869.

MFJ Enterprises brings you a new 2<l hour
digital alarm clock with HUGE 1-5/8 inch orange
7 segment digits mat you can see clear across
the room .

This one i, strictl y for your ham srece. one
thaI you can leave set to GMT. No more mental
calculallons to get GMT.

Use the aLlrm to rermnd you 01 a $l(ED or
With lite snooze lunclion as an 10 timer to buzz
you in 8 minute intervals.

A constantly changing kaleidoscopic pattem
indicates continuous operation.

Beige. 2-114 x <l -1I8 x 8-3/<l inches. Ul listed.
Requires 120VAC. 60Hz.

Order from MFJ and try it - no obligation. If
not delighted. return it within 30 days for a re-

e 18o:1 ro" lcs, l " c.
1106 A a"d Bldg.
Buffal O NY 14203

F. alu...:
• Adya....ed CMOS mes5ilge melTlOfY
• T"'0 l50 cna.,- eac l'l) message storage

• Re9N' funcliOn
• Records al any speed _ pia,..~k a' any.-
• Longer message capacity

Eumple: send CO CO CO OX de WB2YJM
WB2YJM I( _tl'len play second message on
con'ac, - de WB2YJM a SL NY NY 579 579
Paul Paul K

• Use '0' da ily OSO's 0' conteslS
PLUS:

• Stll te·o' -l h...art·CMOS keye,
• Selt complet in ll dots and dashes
• Both dot and dash memory
• Iambic keying wi,h any equeere paddle
. 5 · 50 wpm
• Speed, Yolume. tone, 'une and weigl'll

COf'l trols
• Stdelone and speak....
• Low currenl drain CMOS baltery operalion

po'Uble
• Delu .e quart....·incl'l jacks fo< keying and

OUIP<'1
• Keys g'id block and solid sta' . ' igs
• WIRED AN D TESTED FULLY GUARANTEED

-LESS BATTERY
• AT YOUR DEALER OR SEND CHECK OR

MONEY ORD ER

$ 69.95 Plus $2.00 S IR
NY R e s a d d t a x

I
~

~q

~..•
MESSAGE MEMORY KEYER
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S/f'\'f' Hf'rmotl WA 7WYF
/709 Kossobiotl
Las Vf'gos NV 89/04

Try FM On 29.6 MHz
- no, it's not a CB channel

Tab le 1.10 merer FM repeater chart.

location Call Input Output
Marysville WA WA7AOB 29.59 29.69
Port Neches TX WA5AOK 29.64 29.60
W. Patterson NJ WA2ANW 29.54 29.64
Basion MA WA1AGM 29.685 29.52
Baltimore MD WA3AIO 29.58 29.68
Palatine Il WA9ALA 29.515 29.615
Wilmington DE WA3AGA 29.52 29.62

I t can happen at the most
unexpe cted times .

"Q RZed the W6; this is
VE3GVD ." My hand ie 
tal kie was turned up full
blast a s I sat in my college
journali sm class taking an
exam. Redfaced. I relu c
tant ly shut off the HT ...
A sc e ne d istant in the
futu re of amateu r radio ? A
hand ie-talkie in Nevada
abl e to cha t with a chap in
e astern Canad a? It's hap
pening today.

The sec ret is 29.6 MHz
FM. lying in the upper
reaches o f the 10 meter
band, 29.6 is a hotbed o f
FM simplex activity . There
are even re p e a ter s in
operation o n the 10 me ter
FM band. But 29.6 is the 52
sim plex of the 10 meter
band, only more exciting.

The 10 mete r FM band
(29.5-29.7 MHz) en joys the
charac te rist ics of bo th HF
and VHF. When the MU F
gets high enough for 10
meter sideband to come

alive. 10 meter FM up the
road usually pops to life .
Also, 10 FM is great fo r
covering loca l gro und ef
fect ive ly while wait ing for
the skip to roll in.

In las Vegas, we don't
have our 10 meter repeater
on the ai r yet, but we are
very active on 29.6 FM
simp lex. "We " refers to a
group of sou thern Nevada
amateurs known collec
t ively as the Ne vada
Amateu r Ra di o C l ub
(NARC). Through the use of
ou r touchtonet pads on
our UHF hand ie-talkies ,
mobiles, e tc. , we have ac
cess to autopatch. full.y
synt hes ized 2 mete r FM,
and, of cou rse, 29.6 FM. O n
2 meters, th ro ugh linking
of repeaters , we ca n cha t
with los Angeles (about
240 miles air) and , on the
other end, Salt l ake City
(arou nd 375 mi les a ir). But
it's agreed , we have the
most fun on 29.6 FM.

29.6 is a new addition to
our remote base system .

Originally . we had 52.525.
the 6 meter sim plex fre
quency, ins t all e d in ou r
box o n the mounta in. Due
to lack of excitement, a
decision was made to yank
6 and take o ur c ha nc es
with 10 FM. When we cha t
ted with our first contacts
cross-count ry on 29.6, we
knew o u r deci sion to con
vert to 10 FM wa s a mighty
fine one .

The maste rmind of the
NA RC Radio System ,
Wayne K7WS, bes ides ut i
liz in g the re m o te base
radio, has his own 29.6
base station, mobi le unit.
and 29 .6 HT·200, a ll
weaned out of 30 MHz
comme rcia l serv ice. Using
a combinat ion of t hese
rad ios. Wayne can carry on
solid QSOs while t he rest
of us hear someti mes only
bits and pieces of the 29.6
DX signa l. Multipa th dis
to rtion causes the signa l to
fade out of our remote
base receiver (20 miles
fro m the city). When the
signa l fades o ut o n the
re ce ive r on the h ill, it
" f a d e s in" usually on
Wayne's 29.6 receiver at
his house o r mobile o r
hand-held d ue to mu lti
pa th .

Suc h a tec hn ique as de
sc ribed above is ca lled
"d ive rsity reception." This

enables o ne to e ruov an
almost fadel ess signa l on
29.6. In turn , if need be,
Wayne can use " dive rsity
t ransmis sion ." W ayne ' s
29.6 base sta tion transmit
ter is tuned so close to the
remote 29 .6 transmitter
frequen cy that . instead of
a he te rodyne, the guy on
the other end in Ma ryland ,
M ichigan , O reg o n , o r
wherever m ay o nly notice
a slight echo effect. Of
course, so lid QSOs can be
made without such tec h
niq ues as diversity trans
mi ssion a nd recept ion.

Unfortunatel y . famil 
iarity with 10 FM is limited .
On occas ion s, 1 will try to
get a station 1 work o n 10
side band around 28.6 to
take a listen for me on 29.6
and report back to me on
28.6. (Through the simple
p rocess of slope d e tec t ion,
FM signals are audib le on
AM/SSB receivers . And you
don't even have to know
what slope detection is,
elther .) Responses to re
q uests to li ste n on 29.6 go
like this: " I don't think 1
c a n hear the sa t e ll it e
here ." " FM o n 10 meters?"
" You want me to listen for
you in the CB band]! " 29.6
MHz and su rrounding fre
quencies a re not in the CB
band. but unless we sta rt
using them, they will be .•
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Midland's 13-510 Is One Great 2-Meter Mobile.

,

NEW!

NEW!

NEW!

NEW!

NEW!

NEW!

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 13-510A will operate with up to a 6 MHz split between TX and RX
frequencies.
The 13-51OA microphone connector is pre-wired for your Touch-Tones
encoding microphone.
The 13-510A has a 7-pin accessory connector for your Touch-Tone' dial.
tone-burst generator or discriminator meter. "TOUCf>.Tone u regosle<ed trade..... tJlAT&T.

The 13-51 0A is compatible with available popular CTCSS continuous tone
coded squelch system accessories.
The 13-510A 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 z -meter FM mobile.
Now Midland has made the 13-510A an even more versatile
performer!
The 13-510A P.l.L. synthesizer spli ts 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 lolal 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
tats supplied or up to 6 MHz spread with your crystals insta lled.
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 fil ter in the
t st IF, ceramic filter in the 2nd IF, and helical resonators in the
RF amplifier.
The trensrmrter is conservatively rated for 25 watts output,
switchable to 1 or 10 warts for repealers, and uses d irect FM
modulation to deliver natural sounding audio.
Other features making Midland's 13-510A the one to look at
include automatic protection circui t lor the output transistor ,
internal DC filtering and polarity protection , a deep-finned heat
sink for the power transistors, and electronic swi tching that
needs no mechanical maintenance. Mobile mounting bracket.
base stand and push-to-ta lk microphone are included.

CHECK OUR SPECS:
RECEIVER, Type: dual conversion superhelerodyne. t at IF frequency : 16.9 MHz. 2nd IF frequency : 455 KHz. SenSlhVity: Less
than 0.5 ull tor 20 dB quietlOg (0.3 uV for 12 dB SINAD). Spurious response: ·60 dB. Squelch threshold: Less then 0.3 ull.
Modulation Acceotarce: :I: 7.5 KHz. Selectivity: -70 dB at :I: 15 KHz. AudiO oulpu! power: 1.5 watts et e ohms.
TRANSMmER, Outputs: 1, 10, 25 warts. FreqUenCtdeviation: Adlustable 3· 16 KHz (IlOI'ma15 KHz). Aooo Input: 600 ohms.
Modulation system: DII'ee1 FM. Spunous RedlatlOfl: IISS than -50 dB below cemee .
GENERAL Power: 13.8 volts DC, negabve ground.Current drain: Transmit, 2 - 7 amps.: receive,0 .8 amps. average. Antenna
impedance: 50 ohms. Uflit size: 2-5/8" ll: 6-13/1S" ll: 9·518", UI"IIl wetghl : S.S lbs.

Want to know more? See your
Amateur Radio Dealer for Midland Quality

- P.L.L. " 220" MOBILE
-CRYSTAL " 220" MOBILE
• ANTENNAS & ACCESSORIES

••• or write lor Iree full-color brochures. ... M41

IDLAND
INTERNATIONAL

P.O. Box 1903, Kansas City, Missouri 64141
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Ray Brandl N9K V
814 N. M arion
Jonavilfe WI 53545

Build the Brute
- unique heavy-duty power supply

Front view.

determined by experiment
tha t 10 mill iamperes into
the base of the Darlington
co nnec ted dri ver powe r
transistor would maintain
a 2Q-Ampere load , ind i
cat ing a beta produc t of
abo ut 2000, which is some
what higher at more mod
erate loads.

Having committed my
self to co nnec t ing the
power transistor co llectors
to the negative output, I
could fi nd no circuit in my
avail able literature to co m
plete the design . I decided
to bu ild up a differential
amplifier of PNP signa l
transistors so that the col
le ctor current o f o ne of
them would provide base
cu rrent to the Da rl ington
input stage . If the two
bases are at the sa me vo lt
age, the co llector curre nts
sho u ld be equal.

Init ia lly, a 6.2-volt zener
was co nnec ted between
the base and collector of
Tl , and t he base of T2 was
connec ted to a potentiom
eter across the output of
the supply. The c urrent of
T2 inc reased when the out
put was loaded, so it was
connec ted to the Da r
lington. The poten tiometer
adjusted the output nicely,
but , when the amplifier
stage was connected , the
regu lation was not out
s t a ndi ng- t he output
dropped nearly half a vo lt
under full load. So a sec-

square inches . The primary
was re tain ed , a ll othe r
windings being remo ved .
Count ing the turns of a pre
viou s 6 .3-volt windin g
showed the vo ltage per
turn to be 0 .62, indicating
that the desired 19.4 volts
req uired 31 turns on each
side of center-tap. There
was just room to snugly use
#12 in the available win
dow. A pair of 100-Ampere,
100-volt piv diodes were
used . An experiment al
dummy load showed the
secondary hold ing up to
about 18,5 vo lts and the
trough of the ripple at 17
volts with the 43,000 uF
filter capacitor.

About 26 volts dc was
pr e sent a t no load ,
comfortably bel ow the
3D-vo lt ra t ing of the
capaci to r. A surp lus com
puter power supply heat
sink with t hree NPN T0-3
transistors having about
120 square inches o f cool
ing fins was used for the
pas s tran si stor o u t p u t
stage. Mounted on the sink
were the three 0.18-0hm
emitter-ba la ncing resi stors
whic h assu re an extremely
good cu rrent sha ring be
tween the th ree NPN tran
sistors. However, thi s ac
counts for a whole volt of
drop at 20 Amperes. Prob
ab ly , 0 .1-0hm , 5-Watt
resistors wou ld be just fine
and would conserve about
ha lf a vo lt of drop. It was

which it may be power ing,
Again , no fuses blow; it just
disconnects .

All the powe r transistor s
can be bolted d irectly to
their heat sinks, which a re
bolted d ire ctl y to the
chassi s, providing max
imum thermal co nd uc t ivi
ty and best use of ava ilab le
coo ling area,

Equivalent source im
pedance is less than 5
milliohms, equivalent to a
zero im ped a nc e source
co nnec ted by about a foot
of 16-gauge wire . No in
teg rated ci rcuits are used .

The power transfo rme r
was rebuilt from a large
tube-type co lo r TV set and
had a core area of about 3

•

W ith th e exten sive
literat ure on regu

lated power su pp li es, it
seemed doubtfu l that there
was muc h left to write
about them. However, thi s
power supp ly does have
so me uniqu e featur e s
which ha ve been derived
from many ho urs of experi
men tation .

The power su pply d is
co nnec ts itself from an
over-current load o r short
circuit, protecting its com
ponents withou t blowing
any fuses.

It al so disconnects if, for
any reason, it should at
tempt to prov ide over-volt
age output, protecting
exp en sive equ ipm ent

•
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Clegg is FM Headquarten!
No one else offers the wide selection ofVHF FM Transceivers that
you'll find at Clegg.

•

CleggFM·DX
40+ Watts
Synthesized
M ade in USA

"THE BEST"

Clegg FM·28
25 Watts
Synthesized

" Second only to
the FM-DX" •

••••
• It

CJ

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 w e can supply any of the other fine FM or Multi-Mode
Transceivers and Hand Helds manufactured by YAESU.ICOM. WILSON. DRAKE-and at very competitive
prices. And we service them alII

ICOM 1e·]I .W IlSON M .. . k II

•

~CPU-2SOOR

Whatever your needs in FM or Multimode Transceivers. Hand Helds. Antennas. etc••
call your friends at Clegg Todayl TOLL FREE! 1·18001·233·0250 l'n Pa. Call 717-299-72211

And-let us IJII y our antenna requirements:
• Tow ers. Masts & Hardware
• Rotators & Cables
• Coax & Connectors
• HF. VH F. UHF Beams & M obile Antennas
• Multi-Band Dipoles
• Traps & Baluns

Communications Corp.
1911 Old Homestead lane
Greenfield Industrial Park East
Lancaster, PA 17601

V" Reader Service-see page 323. 187



Fig. 1. Heav y-dut y regulated powersupp fy. n ·2 - 2N2906;
T3 - 2N3715 or ecuivetem; T6-8 - RCA 40315, 2N5301, o r
an equivafent 15-Amp N PN.

••

•

ply . A litt le rf bypassing on
the way in to the di ffere n
tial amplifier wou ld be a
good idea so that rect ified
rf from th at 2 meter ampl i
fier doesn't bias the powe r
supply sill y. Bypassing is
simple wi th the neg ative
s id e of the output at
chassis ground .

Not to be forgotten is
the cable drop betwee n the
power supply and its equ ip
ment load . A 3-foot cable
using #16 wire wou ld yield
,024 Ohms for the pair,
wh ich seems sma ll enough,
but it represents half a volt
drop and 10 Watts of
power loss! It' s better to
use #12 or heavier. If the
se nse leads, A and B. which
ca n be 22 gauge , are ex
tended and broug ht back
separate ly from the equip
ment end of the cable, the
regulator will increase its
o utput at the power su pply
end to compensate for the
voltage drop in the cab le .
But try to use heavy
eno ugh wire to hold the
cable drop to a qu a rte r of a
vo lt o r so.

The o utput vo ltage of
the supply is not ad 
justab le, but t hen ne it her is
its crowbar or the voltage
of a storage battery which
it replaces . •
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across the filter capacitor
and blow a fuse . I had in
tended to do this, bu t the
negative term inal of the
capacitor is at a variable
vo ltage depending upon
load, so this was imprac
t ical. As it happens now, if
the SCR fire s in add it ion to
sho rt ing the output , it
di sables the differential
amplifier and removes
base current from the pass
transi sto rs , shu tt ing down
the supply so rapidly that
no fuse blows. The SCR I
had ava ilable was a real
mo nster, bu t. under t hi s
cond it ion o f operat io n, the
peak current rating need
be no more than 10 or 15
Amperes.

Experiment a bit with
th is to make sure that t he
SCR conducts with the
voltage o utput somewhere
between 14 and 15 volts. I
had to add o ne d iode drop
to the vo ltage o f my
nominal 14 V zener to
ac hieve this . A 47()'Ohm,
't-watt re sisto r se rves as a
minimum load on the sup
ply so that it doesn't ac
cidenta ll y turn on wit hout
having depressed the start
button . A sma ll filter
capacito r across it keeps
no ise from the load from
getting back into the sup-

The in te res ti ng po int
which leads into the re
maining features of the
un it is that it s im p ly
doe sn 't work at a ll as
described so far. Unless the
Darlingtons have some
base current, no o utp ut is
produced and no voltage is
available to the diffe ren
tial amplifier so it can draw
base curre nt through the
Darl ington.

I had connec ted a 2.7k
resistor in seri es with a
14-volt zene r to the base of
the input transi stor, T3, to
init ially provide about a
milliampere of base cur
rent to get t hing s sta rted.
This curre nt ceases in a few
milli seconds when the reg
ulator takes over a nd re
du ces the vo ltage across
the zene r to about 3 to 11
volts, depending on load.
With it permanently co n
nected, sho rt ing th e power
supply indicated about 9
Ampere s c u rre nt, so me
what like a foldba ck reg
ulator . Raising the 2.7k
resistor reduced th is cur
rent , but to get it down to 2
Amperes o r so made it so
large tha t the power supply
would not start under max
im um desired load . So I
decided to make t hi s a
momentary conne ctio n
with a " start" or "on" pu sh
button. The " sto p" or "off"
button was added which
merel y remo ves the base
cu rrent from the Da rling
ton momentarily.

Abou t a vo lt o f high
frequ ency osci llation was
observed at output under
moderate to heavy load .
Adding the 24-0hm resistor
and 0.1 uF capacito r to
ground spo il ed the high
frequency gain enough to
d ear this up . Outpu t ripp le
is less th an 5 mill ivolts rrns.

Experience had shown
that a "crowba r" circu it
was worthw hile. This is
me re ly an SCR connected
across the o utput which is
triggered into co nduction
by a voltage higher than
normal. Most ci rcuits of
this type co nnec t the SCR

and 6.2-volt zener was con
nected between the base
of T2 and the positive side
of the supply as shown.
With a 47().Ohm common
em itter resistor , the regula
tion seemed perfect at full
load . I had to cancel the
out put with a second regu
lated supply to permit me
to use the 3QO-millivolt
sca le on my mult imeter .
The full -l oad drop was
about 100 mill ivo lts.

Noting that the o utput
was scarcely 12 volts , the
zeners were rep laced with
those of a 68-volt rat ing,
yie ld ing about 13.4 or 13.5
vo lts out of the supply.
Since this was a circui t I
had not see n, I was still
puzzled as to just how it
worked . Hooking a mil
liammeter in eac h base
lead cleared it up for me .
Since the bases are at
rough ly 7 vo lts, their emit
te rs must not be far behind .
They were at about 6 .5
volts . Thus, a bo ut 12 mA
was flowing in the common
emitter resistor.

At no load, most of the
c u r re n t was f lo w in g
through T1 , and , at full
lo a d , it s c u rr e n t had
d ro pped to about a mil
liampere , and the other 11
we re flowing in T2, thus
providing the needed base
curre nt to the Darl ington.
The current transfer from
one side to the other of the
differenti al a mplifie r was
accomplished by the 0 ,1
volt c hange in vo ltage be
t we e n the two bases .
Dividi ng t he 10 mA by the
.1 volt indicated a trans
co nd uc t a nc e of 10,000
mlcromhos If the emitter
resistor were increased, the
total current in the ampli
fier would drop and there
would be proport ionally
less to transfer from one
side to the other. Thi s
could be used to limit the
available cu rrent to the
Darlington or to red uce the
curre nt value at which the
supply shuts off. So a 5k
pot was added to serve th is
purpose.
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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
EOGECOM
KOK

DENTRON
HY·GAIN
MOSLEY
CUSHCRAFT
WILSON
HUSTLER
LARSEN

TAYLOR
SWAN
TEMPO
TEN·TEC
MIDLAND
CDE
AUTEK

plus many more

E.T.O. ALPHA
VHF ENGINEERING
BERK·TEK CABLE
CONSOLIDATED TOWER
SAY
SHURE
TELEX

I-800·%~4097 CALL TOLL FREE FOR

ANTENNAS
HY·GAIN

T H6DXX
T H3MK III
18 AVT/WB

MOSLEY

CLASSIC 33
CLASSIC 36
TA·33

CUSHCRAFT

AT B·34
A RX·2
A ·147·20T

HUSTLER

48 TV
66·1 44A
RM·75s

WILSON

SYSTEM 1
SYST EM 2

Specials on CDE Rotors
Ham III - $125.00
Tailtwister - $225.00

master cnarge... .....- .-

•••••• LOOK ! ••••••
HOURS: Mondav . Friday 8 a.m. . Midn ight

Saturday 8 a. m. - 8 p.m.
Sunday Nocn . 8 p.m.

SAME DAY SHIPPING ON MOST ITEMS

We carry all major lines of antennas
, - ~ at DISCOUNT PRICES
I call for quotes: I-800-~4097
'-- - - - ._ .
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tlon in a room wllh olhr r (oflen many
oth..r ) a ppli..anls. T h .. Commis/l.ion n·
amln..r pla)'s a laPt' rt'nl rd lnJ o f a Ie ·
I"J raphy lex i l ra nl m itte d 11.1 an audio
frequency o f approximal"I)' no lI.. rU.
AI th.. n}oclU$lon of I h" Il'aIUInls>;ion
o f t h e l e l....raphy Inl. the applicant is.
lin'n a multiple ..hoiet' .....nu..n nami·
nation conceminJ tho:- lext JUSI traJ'll.
muted, If Ih e applicant aNll'ers 80
p"..",.nl of Ih" quO'SUOl\5 rol'Tectly. h"
0. she Is JlH'n anoth"r "xamination
ron'rine amaleur rules, prln<:ipll'S. and
pJ"O<'t'(lu..... ;f th" appllr&nt !I<'Ote$ at
least 74 pc..",.nt on that "xamlnation.
he o r "h" Is Is:sut'd an amaleur opera
lor U<-eruoe.

Th" Commission ~17.n t hai
Ihrre are 10m" Pt'nonI .... ho may bf'
abl" to rt'a' IY" 1..leJraphy bu t .,ho I.f"t'
unabl ... becau.... of .. h a nd icap , to d ..m·
onstrate Ih..tr quallflraUons in th"
context of a t)'pica! FCC namination
eovircnmcnt. For "xamp l". certain
Pt'nons cannot 10:-11." 0:- t h("ir h om... 10
tra.'el to Commi!Ildon t'xamina Uo n
points. Oth("rs ml.Y ee I.ble 10 Ir l.,·..1
bu l m l.Y not be I.ble 10 US" Ih elr hands
to wrne. SHIl oth l'TS m ay not be able
to h ("&r t he t ..l..grap h y leX t transmit·
ted or read the wr lnen q ues tions pre
scn l"d.

The Commission brll ..Yes Ihal it has
a dul y to asslal h a n d lca p!><'d app li·
cants u nable to d ..monsl rate I h ..lr te
lelraphy quallflcationa aceordlnJ t o
nonnal pr~dure to do 10 In o ther
"" a )'... To t h is end. t h " Commis.llion has
la1<en a n u m ber o f ecuera 10 h .. lp
handif'appe<!. a pplicants. seeuen lrI.27
o f th" rul.... lor nampl". llates t hat It
an applicant Is Iho.·n by physiclans's
c¥nlfif'ation to bt' Ih" YicI.lm 01 a pro.
traclt'd d isab ilit y pre""ntln,ln.,·el. h"
or she may bf' e>lam1ned at hom.. by
an examin..r ... l!'cto'd by Ih .. Commls
"ioO- Mot eo\'er. Ih" Commis&ton'l
Fl..ld OveraUons Bur....u haa In.stnlrt
1'<1 Commla\on field Pt'nonnrl to
ma.k" "pedal arranrffllents for the u·
amlnalion of th" handicapped. A mo rlll
tne procedu.... routln..ly foIlOll't'd In
adminisll'rirlll namlnaUons to Ih e
handicapPt'd I.f"t' th" follo.,..lnr.

U an appllcant II W'l&blf: to OITjt .. . he or
M>.......y din.&~ hi> or h..r _nsea oraliy
fa. tranaeriPtlon, 0 ' h .. or w... .....y lISt' •
tn...··rit<-r,

An .pplk-ant .....y ....._1 ba<JC hlo or h..r
tel"",..ph~· copy if h. 0' .b.. tannat ..·rit ...

A hllnd ot>phe""t may usr I. f1,..iIl. prill t.
..... on thO' ~1.lr&llhy ,,"''''lnl \1on an d dio.
ta~ hili or h ..r cop ~.

W, ill. n qu••Uona may bI" , ..od to blind or
oa r3lyz<><l lppll". nll,

s.."."'ly handielPP<'<! &llpil. antll ma y bI"
nsmlnt'd I t Ih..lr b«IIl<l......lth.., by Com-
ml lon prr3onn..1 or by oth. r quallfl..d prr-
so 1""t<1l by thO' Comml..lon.

f1lilKl applicanta .....y bI" Ilo..n ...aml ...·
liolll p...par<1l by th .. Commtao'on in
a resne.

Conrinut!d on page 206

Burd Size
3V. ·lt2W'

PoLlCY

It is th" polky of tho:- f't'do:-ral Com·
mumcancns CommiMlon Ihal nO mh·
.. r....1s<.> Qualiflt'd handlcappo:od person
should bt' d"niO'd an .malo:-ur radio ot>
"""lor licellSt' sol"ly ~aU3Ol' of his or
h"r handicap. It abo Is IhE' poUey o f
Ihis Commission nOI 10 dlscrlmlnat" in
any .ay agaiJIsl handlcaPP!'d appll·
cants for arnal"ur oPt'ralor het'nsf'a.
Th" CornmiMion haa don". and .'i11
commue 10 do. ".'"r~·lhlnr .·Uhln
~ason to asslsl Ih" handieapped
oblain arnal"ur radio opo:orator II·

~-

W H U Do.,. THE Co.nllI5OIO Do Now
To AssI~T THE Ih"OICA",EtI?

Th.. Commls>;ion Is ••.att' Ihl.l ama·
It"u. radio Is. useful and uJuabl.. pur·
luit fo. many handicapped pt"nons.
For many h.ndlcapped penons. ama·
It'ur radio may pro~ id.. Ih.. only con
t r."1 ...'u.h Ih" "oul"id.. ...·orld:· W hrr ·
..""r I>Ossib l•• Ihe Commission encour
ItK'" Int..rested handl".pPt'd p<'tsOtlS
to .ludy fo r and obtatn amateur oPt' ra·
tor llct'lU;("S ,

Under no rmal ci rcumst anc..", a
Pt' rson ".. ishlnK to obtai n an amateur
oPt'rato. licensl'. oi h ..r Ihltn • n o, 'lee
<'lit...... llct'nse. mu.,t ap..... r before au
~'CC .. xa m iner to d.-monllt r"t.. his
Qualifications. ~'CC amatru r ..xamln.·
tions art' li"en on • r..eularly Kllrd·
uled basis.t .....h o f the Commission'l
28 lipId o ffices and a l approximately
711 otner locatiON throUKhoUI Ih..
counuy. An .pplicant fo r an am.tt'u.
o!>t'rator lict'llSt' appear inK at a d""lll
naled Commls>;ion "xamination point
undPrtAkO'S Ih.. 1"le,.aphy .. >lamina·

By the Commission: COmml55lon(".
Wa..hbum abst'nt.

In tne matt"r of the admini.tration
01 1..I<1lraphy examinations to handl·
capPl'd applicants for oPt'rato. het'nseI
in the amateur radio len.'ice. Ckn.
Doe1<rt No. 78 -250.

Und..r authorily contained In s..c
lions 4CI), 303 and 403 of Ih" Commu·
nlcatioN A.I of 1934 . as am("ndl'd. Ihe
F1.od..ral Communications Commlsllion
J. openlnll: an Inquiry into lhe admin...·
I rlilion of trlegraphy examinalioN to
handicapped .pplkants fo r Ol>"ralor
lict'ns<'s in the amaleu r radio ....rl·I«-.
The purpo..... 01 this n olie e 01 InqUi ry
arc: (I J T o info rm t h e public aboul Ihe
!"C C 's curr..nt proced u r"'l fo r examrn
"'II: h"nd'eap pe d app llcanl& for ama,
i"lIr operalor lice nses. a n d ( 2) to re·
QU ,·,<t g uidance and ad" lee from t h e
p u blic abou t what a c ll o n . 1I an)". Ihe
FC C shou ld take to Impro,' " til<' ad·
mmlsteauon 01 t..lcg rap hy ' Xllm ln a ·
lion" to h an d ica p p.d llp p llca n t5 lor
amM..u r op..rato r l1....n ...~. In thll
noll..... t h e Commission oullin(". U.s
pr.....nt polieies and . u ll's ccneemrna
t ne t'xaminatlon o f handleapped .pp!i.
canu for amatt'u r ope",to. ucerw-s.
itst. ",,"ral optio"" for eh.nll"" In
tnOSt' policl.... and roil'S. and ..,1<5 m
Irr",,11'<I person., 10 comm..nt on th(" di·
recnon Ih.. CommL<;Slon "hould 111.1<.. In
Ihu ar....

* USE AS MARliER GENERATOR
FOR HAM RECEIVERS* OSCILLOSCOPE TIME BASE
CALIBRATOR* C-1III0S Ie CONSTRUCTION* POWER REQUIREMENTS

6.5 Y to 15 Y at 15 rn"
(9 Y Radii Bitler, m~lIut)* lERO TO WWV J,-"'"

t\l~ ~ <C;;; <

1'6 n ~~Q ..-- ,~ -r,'b.~' o<;i:/.-{'<
See \\1\1 . 'orma\lon. • .. '>....~ , ;f~~~: ...;;.;p.

mOlt 11\1 WIRED -"»:. • • ... ~~c, I

\O! PC BOARD "'f',?/,i'f,
Pi.... $ el,

COMPLETELY ASS£MBLEo 995 Add 2495 ~ EDGE
IN CABINET Pot b f' ~ COHNEtT~

INCLUO[ D

P. O. BOX 2366 INDIANAPOLIS . IND.4620 6

PROVIDES STRONG. PRECISE
MARKERS EVElY 1 MHz,
500, 250, 100, SO, 25, 10,5,
2,5, 1 KHz. 500, 250, 100,
50, 25 Hz WELL INTO THE
VHF RANGE,

FREQUENCY STANDARD

II. ._ .. ,"I•••,~, h • . , .._ ...
____ II" .. _. I.. 0,• • 1. Ii- ..........

AGENCY: FedI"nJ Communicatio,,'ll
Commlssio/l

ACTION: NOlie<' of inQui.y.

SUMMARY: Tn.. FCC i& bl'Rinnintl an
inquiry into ill rult'S and prOCft!u r...
ro......rninl th.. administration of te
l..lt.aph~ uamin.lions 10 handicapped
applicants lor operator h('('I\SE" In Ihe
amat..ur radio 0I"n.·1«-. T h .. pe e Is
la1<intl this &Cllon in ....SI>OII..... 10 seve r
11.1 ,,'Ou"sa from handlcapp<>d .ppll.
...nll for .... '!I·..n of th.. teleguph>' ....
qulr..m .."I".

OAT ES : Comment. arr dut' by NO"" " \ '
boo" 30. 1978 and ft 'I,ly cOtnm('nl. I rr
d,u' by D,·c,·mb,· r 29 , 1978.

fl D[)R F.sS~;S: F'<'d(' ra l Cummunie,,·
linus Curnrnl"sion. Washln \:lo ll, D,C.
211554,

~'OH F UHTH E R IN FO R M AT IO N
CONTACT:

M r , Gr..~ory M . JonNl. S"kt)' and
SI>t'<"ia l Ra d iO Set\'ict·s B u rt·a u . 202_
634 ·6619

SUI'I·U:MF:NT...RY INFORMATION,

Adoplrd. AUIIO-,,1 8, 1978.

f.lrl..as<'d' Auxu't 24. 19'78.

FCC
"'_!lUl: IADIO SUYICI

Reprinted trom the Federal Rl!<}Ister.

plus $2.00 sRl
N'I ,.1. ad<J t• •

' RA C - KEY

$25.95

ELECTRONICS, INC
1106 RAND BLDG.
BUFFALO NY 14203

_ Twin paddle squeeze key
• Extra heavy base-non skid feet
_ Adjustable contact spacing
• Touch tension - comfort keying
_ Smooth friction free paddle movement
• Handsome crinkle fin ish base and rich red paddles
• Five way binding posts
_ Use with ' RAeCMOS keyer or any keyer

JlATUR ES;

.... T18

plUI lI.50 sRI
N'I ,.•. Mid ,• •$36.50

""'.e..-:.- -. -
fEATURES; CMOS ELEctRONIC kEna

_ State-of-the-art CMOS circuitry
• Self 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 drain CMOS-battery operation
_ Deluxe auerter-mcn jacks for keying and output
_ Handsome eggshell white base-woodgrain top
• Compact and portable-I-7IB x 4·114 x 6-114
• Grid block keying
_ Wired and tested-fully guaranteed-less battery
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Why Buy The C· 1l8?

• Compact - can be slipped in pocket or purse

• 6 channels but a ffo rds 18 channels transmit with unique
offset switch which produces transmit offset of
+ 600 kHz

• Requires only one crystal for each channel

• BNC antenna connector

• Rubber flex antenna at no additional charge

• LED status lights indicate channel busy and RF output

• I + Watts output

Both the e-ll8 and l46A...

•
Standard Communications
offers you a choice of 2 meter
handheld radios in either the
pocket sized e-ll8 or the
professional sized l46A.

· .. Are ready to operate on 146.94 simplex and 34/94
repeat

· . . Have excellent sensitivity and selectivity characteristics

I······················,..... 5"

• Attn: Advertising Manager :
• Standard Communications Corp . •
• P.O. Box 92 15 1
• Los Angeles, CA 90009 •

• •• Gentlemen: •

• Please send me additional information on •

• 0 C-1l8 2 meter I Watt FM Handheld Rad io •
• 0 146-A 2 Wan VHF Handheld Radio •

• •• •• Name •

• •• Address •

• •• City Slate Zip C •

• •1••••••••••••••••••••••1

I46A

C- 118

Why Buy The 146A?

• More room means larger battery capacity

• Larger case affords greater audio fidelity

• Room for tone options

• Provisions for remote speaker mic

• Full size telescoping antenna is standard
feature

• 5 channels

• Meter for RF and signal st rength

• 2 + Watts output
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The Multifunction
Scan Can

- another IC-225 goodie
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Fig. 1. The schematic d iagram for the multifunction scanner. Channel 5 of the diode matrix ;s programmed for 146.52 for
illustratio n.
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S. E. Holzmafl WI/Bl
J. D . Adamsofl WlHZH
RFD J, HOfley Brook Lane
Amherst NH OJOJI

SHEC T O ~

TO PV,
5'6..... ~....P

t hrough 9 just the sa me as
the IC-22S does normall y.
The diode code is gi ven in
the lC-22S manual , pages
22 through 24. Channe l 0,
however, connects a set of
thumbwheel switches to
the add ress lines, a llowing
any va lid fre quency code
to be dia led up at the fl ick
of t he switc h. This fea ture
alone is extreme ly useful.
The ac tua l freq uency is o b
tained by using the conver
sion chart given in Table 1.
The chart approach was
used here because of its
simp licity a nd savi ngs in
c ircu itry over a direct read
o ut sys tem.

IC·22S Modification
Some simple modifice

tions must be made to the
IC·22S to inte rf a ce the
scanner and tra nsce iver
togethe r. The modific a
t io ns are not diffi cult;
however, ca re shou ld be
exe rc is ed to pr e vent
damage to the unit and to
ensure good workmanship.

The fi rst step is to open
up the IC-22S and loca te

•

, ;;= ,£ ??&."
• •· . .
~"

,
,

""'" :~ " IW i ,(.i o2
• •

• !! ]/&O~- - • •
~
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• • --• •
• - :lC 71177;'07- • •
• ·" "

'- TO C HU~U

'"
• ro" r-

~. h·I .~ ,

'" '"

Quiet. The reset switch will
ove rride t his func t ion and
fo rce the sca nne r to con
tinue in the middle of a
transmission if des ired.

The fixed " c ha n ne l
select" function is derived
by fo rcing the 74192 (U2)
into it s load mode by
ground ing pin 11 a nd ad
dress ing the des ired c han
nel, 0 through 9, with the
"Cha nne l Select" thu mb.
wheel. In this mode, the
counter's output is simply
the c hannel add ressed, for
it cannot scan.

The o utpu t from the
74192 counte r d rives a
74141 (U 3) BCD-to-dec imal
decode r that addresses the
cha nne l mat rix and a n
SN7447 (U4) that drives the
LED channel indicator. The
output o f the SN74141 is
ORed with the SN7414S
(US) output, whic h allows
the bla nking of any c ha n
ne l, 1 thro ugh 9, as
se lected by the " Bla nk
Channel" thumbwheel.

The channel matrix
makes use of diodes for the
prog ramming of c hannels 1

Fig. 2. The required wiring modification for the remote pro
gramming of the IC-225 through the accessory socket /5 .

Fig. 3. Th e squelch line connec tion, illus trated
schematically, between Q11 and the vacant pins on the
power input plug.

number and the channel is
totally ignored.

Circuit Description
The scanne r is illu strated

sc hema t ica lly in Fig. 1. It
interface s to the IC·22S
throug h the tra nsce iver's
9-pin accessory socket OS}
and the 4-pin power plug.
The simple t ransceive r
m o d ifi c a ti on s w ill be
descri bed in de tail later.

The scanne r cons is ts of
seven ICs, f ive t hum b
whee l switc hes , and a
seven-segment LED read
out. Fo r those who desire a
kit approach, a drilled PC
board is availab le from the
au thors."

The he art of the sys te m
is a n SN74192 (U 2) pro
gram mable decade coun
ter that is driven by a 555
(U1) clock gated by the
IC·22S squelch signal. The
clock ci rcu itry is set up to
a llow the 74192 to count
(scan) at a rate of approx
imatel y o ne second per
channel. When a signa l is
present, t he sq uelc h line
from the IC-22S drops low,
inhibiting the clock signal
to the counter (U2). The
scanne r thus dwe lls o n that
f re que ncy . W he n t he
sq ue lc h line goes high, the
enab le line of the clock
(U1) is s low ly c harged up to
5 V through R3 + R4 and
C3. thus allowing the 74192
to re sume counting . The
t ime de lay, resul ting fro m
C3 c ha rging through R3
and R4, prevents the seen
ner from ta ki ng off be
tween transmissio ns, but
a llows the scan to continue
if the channel becomes

•A drilled , plated board with
documentation is avai lable
from t he au thors ready for
assembly for only $10.50 in
c luding postage.

T he " multifunct io n scan
can" is a simple device

that w ill in crease t he
operationa l flexibility and
pl eas ure of o w ning a n
IC·22S . Th e c irc u it de
sc ribed in thi s a rticle will
conve rt t he IC-22S into a
ve rsa tile ten-cha nne l scan
ner that provides:
e Nt ne p re p rog ram med
cha nne ls plus 1 t unable
cha nne l that can se lec t an y
valid frequen cy
• Blank ing for a nyone o f 9
c ha nne ls

e Fixed selec tion of any
cha nnel
e Se ve n-s eg m e n t LED
numerical indi catio n o f
cha nne l
e Th umbwheel se lect ion
of v a r ia b le c ha nnel ,
blanked c han ne l, and fixed
channel selection

The scanner automat
ica lly stops on a channel
the insta nt that the sque lch
breaks, and resumes scan
nin g appro ximat el y 2
seconds afte r t he carrie r
disap pea rs, if an o t her
signal does not agai n b reak
the squelch . The LED
reado u t indicates which
channel. 0 through 9, is be
ing monitored. Should a
fixed c ha nne l be desired.
tha t mode is easily selec t
able. O perat ion in channel
o a llows the transceiver
freque ncy to be selected
by a set of thumbwheel
switches. Any va lid IC·22S
freq ue ncy ca n be dial ed
up, making thi s a very
va lua ble fe atur e . Fo r
simplicity, a lookup table,
Tab le 1, is used for fre
que ncy identification
when se lec t ing c ha nnels
with the octa l thumbw heel
set. If, while scanning, it is
desired to skip so me c han
ne l, the blanking th um b
wheel is set to that c hannel
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FREQUENCY 55 54 53 146.490 2 1 4 147.000 2 5 6 147.510 3 2 0

146 . 50 5 2 1 5 147.015 2 5 7 147 . 525 3 2 1

146 . 010 1 5 4 146 . 520 2 1 6 147.030 2 6 0 147 .540 3 2 2

146 . 0 25 1 5 5 146.535 2 1 7 147.045 2 6 1 147 .555 3 2 3

146 . 040 1 5 6 146.5 50 2 2 0 14 7. 06 0 2 6 2 14 7 . 5 70 3 2 4

146 .055 1 5 7 146. 56 5 2 2 1 147. 075 2 6 3 147 .585 3 2 5

146 .0 70 1 6 0 146 .580 2 2 2 14 7 . 090 2 6 4 147.600 3 2 6

146. 085 1 6 1 146 . 59 5 2 2 3 147 . 10 5 2 6 5 147. 615 3 2 7
146 .100 1 6 2 146 . 610 2 2 4 147 . 12 0 2 6 6 147 . 6 30 3 3 0

146. 115 1 6 3 146 .625 2 2 5 147.135 2 6 7 147. 645 3 3 1

146. 130 1 6 4 146 . 640 2 2 6 147.150 2 7 0 147.660 3 3 2

146.145 1 6 5 146.655 2 2 7 147 . 16 5 2 7 1 147 . 6 75 3 3 3

146 .160 1 6 6 146 . 6 70 2 3 0 14 7 . 180 2 7 2 147 . 690 3 3 4

147 . 175 1 6 7 146 . 68 5 2 3 1 147 . 19 5 2 7 3 147 .705 3 3 5

146. 190 1 7 0 14 6 .700 2 3 2 147. 210 2 7 4 147. 720 3 3 6

146 . 20 5 1 7 1 146 .715 2 3 3 147 . 22 5 2 7 5 147 .735 3 3 7
146. 220 1 7 2 146 . 730 2 3 4 147.240 2 7 6 147.750 3 4 0

146 .2 35 1 7 3 146 . 745 2 3 5 147.255 2 7 7 147 .765 3 4 1

146 . 250 1 7 4 146 . 760 2 3 6 147.270 3 0 0 147.780 3 4 2

146 .265 1 7 5 146 . 77 5 2 3 7 147 .285 3 0 1 147.795 3 4 3
146_280 1 7 6 146 . 790 2 4 0 147 .300 3 0 2 147 . 810 3 4 4

146 . 29 5 1 7 7 146 . 80 5 2 4 1 147.315 3 0 3 147 . 8 25 3 4 5

146.310 2 0 0 146 . 8 20 2 4 2 14 7. 330 3 0 4 147 .840 3 4 6
146. 325 2 0 1 14 6 .8 35 2 4 3 147 . 345 3 0 5 147 .855 3 4 7
146 . 340 2 0 2 146 .850 2 4 4 147 . 360 3 0 6 147 .870 3 5 0

146 . 355 2 0 3 146 . 86 5 2 4 5 147 . 3 75 3 0 7 147 .885 3 5 1

146. 370 2 0 4 146 . 8 80 2 4 6 147.390 3 1 0 147 .900 3 5 2
146.385 2 0 5 146 . 89 5 2 4 7 147.405 3 1 1 147 .915 3 5 3
146. 400 2 0 6 146 . 910 2 5 0 147.420 3 1 2 147.930 3 5 4

146 . 41 5 2 0 7 146 . 9 25 2 5 1 14 7 . 4 35 3 1 3 147.945 3 5 5

146. 430 2 1 0 146. 9 40 2 5 2 14 7.450 3 1 4 147 . 960 3 5 6
146 . 445 2 1 1 146 .9 55 2 5 3 147.465 3 1 5 147.97 5 3 5 7
146 .460 2 1 2 146 .9 70 2 5 4 147 . 480 3 1 6 147 .990 3 6 0

146. 475 2 1 3 146 . 98 5 2 5 5 147 . 49 5 3 1 7

Table 1. Frequency conversio n.

the nine-pin acces sory
plug. J5. Remove the wire
attached to pin 1, tape it
over. and store it o ut of the
way. As shown in Fig. 2.
connect wires from cha n
nel 22 of the diode matrix
to the 9-pin plug, starting
with DO to pin 1 and ending
with D7 on p in 8 and the
9-volt line from channel 22
to pin 9.

The second part of the
modification requ ire s a
wire to be connected from
the collector side of Q11 in
the IC-22S to an empty pin
on the power p lug as
shown in Fig. 3. This is the
squelch line that drops low
when the squelch is
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broken . The rem aining
empty te rminal on the
power p lug should be tied
to ground and used to
ca rry ground to the scan
ner.

After very carefu lly
checking for accuracy and
for workmanship. the
IC-225 ca n be reassembled.
Note that these modifica
tions have absolutely no
effect upon the barefoot
transceive r pe rfo rma nce.
The o nly diffe rence is tha t
channel 22 is now reserved
for the sca nne r when it is
plugged in.

The only remain ing task
is the fabrication of the
wiring harness to tie the

two units together. Use the
pin 9 accessory plug and
the power plug provided .

Operation
Using t he scanne r is

straightforwa rd . In the
scan mode, the scanner
will switch through the pro
grammed c hannels, stop
ping whenever act ivity is
present and starting up
again when activity te r
mina tes . If you wa nt to
sta rt scanni ng when the
sca n is locked on a station ,
push the " Rese t" switch;
sho uld you wish to bypass
a bu sy channel , dial it up
with the " Bla nk" switch. To
mon itor a programmed

channe l. switch the mode
switch to " Se lect" and ad
dress the des ired channel
with the "C hannel Select"
switc h. The LED d isplay
will co nfirm the c hanne l.
By selecting channel 0 and
using the conve rsi on table
in Table 1, any valid IC-225
frequency ca n be dialed
up. thus eliminating the
need to program any of the
other 21 transceiver chan
nels .

The mu ltifu nc tion sca n
can will add utility to the
lC-22S transceive r for a
very minimal cost and will
prov ide performance that
is impossible to match
elsewhere. •



The HEATHKIT HW·2036A
...jusllhal much beller!

We'll give it to you s traight! The HW-2036 wa s a
grea t z-meter transceiver - but our new HW-203GA
is just that much better.
It boasts the sa m e impressive s pecifica tions. but
now gives you a lull 4 MHz of cove rag e over any
portion of its 143.5 to 148.5 MHz operating range.
But most s ta rtling of a ll is the price ta g . At $269.95 ·
in ecsy-to-build kit form, the HW. 2036A is the
lowest priced. synthesized 2-meter transceiver
you'll find anywhere!
At Heath we're holding down the soaring cost of
Amateur Radio. Look over ou r entire line of quality
kit products . Then join the thousands of Radio
Amateurs who've taken the sensib le alternative 
and built Heath!

Healh Amaleur Radio Gear•••
...Ihe qualily Ihal measures up!

I I
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.\11 h and opc ruuo» (160-1 0 uu-tcrs) wilh u n~

ra n d o m kn~t h of w i re . 200 wa ll o u ll'" 1
p"wer capahll Hv- w ill work w it h vtr j unl lv 1lI1~

rr nns cctvc r . [ .k ul for purta btc Of 11 ,,111 <,
"I ' l' m l ioll . C,rcal 1'"" UIHI r1 ll1Cll IS an d hnt c .
r<H lIIIS_sl Tl1 p ly run 11 wire l n s l . k , o u t [
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2-a/H" " :'1", l!lul nq~ligibk ]oss, Bnllt-II
neon IUllC-IIP imlicutnr. SO-2:i9 connector
.\ llflKt ln' hr<l1l ~ l' ttntshcdcnctusurc .

T in' Orilli lllil Rand o m Win ' A nt enna Tuner
. In ll~l' by a mate u rs for 7 ~Tars.

ONLY
829.95

SSTT-I
RANDOM WIRE
ANTENNA TUNER

SST T-3 MOBILE IMPEDANCE
TRANSFORMER

:'olaI"In'~ .'}i oh III e, <aX lot h c I, lwe r Illl pc d a IK,'
o f a mobt lc whi p o r vcrt tcut. I i -pos it ion
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ohmw. Hrou, lband f rom 1-:30 :'o1 1I ~ . Will work
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ONLY
819.95
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K4H.lI ,') wir-ed
lind t c s rcd.

,
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SST A-I VHF AMPLIFIER KIT ONLY

829.95

I

D UAL :'oIETER S WI{ IIRII HiE
Sh"I1'~ oulPllt power ami reflected
po\\"er sill1ul1an,'ollsly, Can he
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i::::r=b~ ULTRA

Tu n es o u t S " 'R on lln~' " flU X fed alll c n nu a s
well a"\ ra ndom wire s . Work!' !lTea l o n a ll
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I' ro " ldcd fur random ..-t r c an,t 'lrnn nd
cnnn""'lnIlS.

CHECK
THESE FEATURES:
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worl d ovc r. T h e " rl~ l nal SST cuucc pr of n ffl'rlll~ compuct
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matched the S S T unc fo r ~'cu rs of dq,,: rlflll hk " 1',' Tullon ,
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the s tanda rd -li t uny prtcc .

ONLY
839.95

---TIlE STANDARD mNER

:0 ORDER:
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-cc prcd.

; UARANTEE:

CALL (213) 376-5887 OR 379-9572 TO
ORDER C.O.D., VISA OR MASTER CHARGE
OR SEND TO: SST ELECTRONICS,
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NMIE
STREET
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________ 8

I SST prodm'l!'o arc guaranteed
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Be A Weather Genius

-ea vesdrop on GOES

Author' s note : As th is art icle goes to press, so me new developments bear mentioning;
1. The amateur price sched ule is c urrent but the commercia l sched ule is not . Contact Microcomm (SASE, pleasel for cu rren t prices and
specifica tions. Paul is a lso work ing on implemllflting the conven er with a small ,r number of boards, 50 you sh ould St1 on the mailing list .
2 . The mount ing a rTiingeme'l1 in F ig. 2 is no .eeident. The modu les shouk! not be mounted directly to the metal panel. as undesirable coupling a nd
detullinll will occur. In the cn e o f t he prototype system . the modules are mounted to a G ·10 glass baseplate (PC stock with no cOpPed. using
standolh. This plate is t M o mounted o n t he panel using I . cond se t of s tandoffs. Anoltte. s im p le bU1 ef fective apPf~ch is to mount the
convert ers f rom b elow usin'il a 3" eha$$is . C utou a o n t he eNss i$ will pet"mil el...-anee for the eonnecton and fHd through ups, w hile allowing lhe
gro und plan. bOll rd surface to mat. w ith lhe chassis using the corn. mount ing holes a nd maehin e serews a nd nuts.
3. Th. Europun _sion of GOES (M ET EOSATI is now up 0'1'" the G reenwidl Merid ian jar.:! functioning w el l in providing WEFA X to W8'Sl ...n
EU'o pe. The Japanese h aw successfu lly implemented lheir 58tell it e over the w flStwn Pa eifie , and an unused U.S . GOES spaeeer aft is ~ing m oved
0 ..... the Indian O eean unt il the U.S.S.R . makes progress with its program. For detailed inform1l1:ion o n any of thew d ewe lopments, contact:
Coordinator for D irKt R_out Ser... ic es, 5122, NOAA/NE SS, U.S. Department of Comm.ee, Wash ington DC 20233.

Table 1. Rf and video format data for GOES WEFA X
operations.

Operannq frequency
Modulation
Devia t io n
Ground signal level
Video m ode

Video subcamer
V ideo modulat ion
Blac k leve l
Whi te leve l
Line rate
Frame rate
Number of lines
Video ba nd w idt h
Aspect ra t io
Directio n o f horizo n la l sca n
Direction of ver t ica l seen

Ralph E. Taggart WB8 DQT
602 S . Jefferson
Mason MI 4 8854

I n an earlier review article
in 73 ,2 I outl ined so me of

the pro bl ems facing amateu rs
wishi ng to use the new GO ES
(ge os tat io nary operationa!
environmental satelli te) sys
tem. The GOES satellite pro
gram is an o utgrowth of
experiments with the ATS
(a p plications t e chnology
satelli te) spacecraft. The ATS
satellites are located in geo
stationary orbits and have
been used to generate moder-

ately high reso lution pi ctures
of the Earth disc and for
hem isphere-wide relay of
t hese pictures and ot her
meteorological data as part of
the WEFAX (weather fac
simile) program.

The ATS satellites trans
mit o n a frequency of 135.6
MHz, which makes it rel a
tively easy to set up receiving
eq uipment. Since the satel
lites are in geostationary
o r b its (located over the
equator at an altitu de of
appro ximately 22 ,300 miles),
the spacecraft need no t be
t racked - the an tenna is
simply aligned permanently
on the satell ite o f interest.

1691.0 MHz
FM
± 9 kHz
·134 d Bm
A PT
2400 Hz
AM
mi nimum (4 %)
max imum (90%)
4 Hz (240 lines/mi n .1
200 seconds
BOO
16 00 Hz
1 :1
le l t t o r igh t
top to bottom

This, coupled with the fact
that the ATS satelli tes trans
mit on a regular schedule,
made the WE FAX program
qui te popular with satellite
buffs, despi te some problems
with the syste m. The 135.6
MHz frequency is also used
for air traffic control, rc
sul ting in severe aircraft inter
ference in so me locations,
and Faraday rotation is severe
at this fr equen c y, re
sulting in pronounced polar
ization shifts as the signal
travels from the satellite to
the ground sta tio n. When
word was relayed fro m the
Satellite Service that the
experimental ATS satellit es
would not be replaced wh en
they event ually failed , the
news was not greeted with
enthusiasm.

The WEF AX program
would be continued, however
- even expanded greatly ~ in
co njunct ion with the new
GOES satellite program . The
reason for the concern was
that the new GOES trans
mi ssio ns would be made at a
frequency of 1691 MHz 
hard ly a freq uency conducive
t o throwing toge th er
a quick receiving system. An
NOAA techn ical memoran-

dum! attempted to provide
some guidance for setting up
a suitable downconvcrtc r,
and, although it was a budget
syste m by government stan
dards, it involved the use of a
10-foot parabolic antenna
and appro ximately $3500
worth o f hardware - far
more than most stat ions have
invested in ,\0 entire grou nd
stat io n. Equall y disco uraging
was that th is system did not
have a large performance
ma rgin , indica ting little
lati tude for subst itu t ion of
system clements o r cost
panng.

In my review article, I
suggested that the talent s of
radio amateurs involved in
microwave work might wel l
be applied to the design of a
cos t-effect ive S-band down
converter for GOES usc.
Although there were t imes
when the picture looked
pre tty d im, that initial
optimism has proven to be
justified, and the re arc now
several routes to GOES re
ceptio n that the average satel
lite enthusiast can afford .

Before I discuss those
o pt ions, I should briefly d is
cuss the rf and video char
ac t eris ti cs involved with
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Fig. 1. Sys tem configuration for the Microcomm WEFA X downconverter.
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Fig. 2. The author's S-band GOES aownconverter assembled
from Microcomm circuit modules. The top row of modules
(from left to right) includes the first rf amp (1691 MHz), a
bandpass filter (169 1 MHz), the second rf amp (1 691 MHz),
and the single balanced mixer for the 169 1 to 13 7 MHz
frequency conversion. The bottom row (again, from left to
right) has the precision 518 MHz frequency source, a diode
tripier, on active 1555 ampli fier, and a bandpass titter at 1555
MHz. RG-1 42jU is used to interconnect all modules with
RG-58 foam coax at the i-f output. All of the octive modules
operate on 12 V de and can be powered from the receiver
power supply. The m odules shown here are the amateur grade
versions that are mounted on standoffs. The commercial grade
modules are individually packaged in sealed aluminum en
closures.
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se r vic e to the amateu r
co mmunity . Industrial, edu
cational , or o ther individual
c us tomers must use the
commercial schedule. All the
mod ules are constructed on
dou ble-sided G-l 0 board with
th e gro und plane retained on
one side and the microstrip
line elemen ts etched o n the
other. Tuning and ma tching is
accom plished at th e factory
using precisi on gl ass trimmers
on th e m icrostri pline ele
ments . Go ld-plated SM A
co nnec to rs are used for all
input and o utpu t co nnect ions
with th e excep t ion of the i-f
ou tput connector, which is a
BNC. The modules on the

source, a d iode t ripler to
1555 MHz, an active ampli
fier, and a 1555 MH z band
pass fil te r to d ean up the LO
inj ectio n to the mixer. The
ex tensive use o f bandpass
fi ltering in the system is one
of t he reaso ns for the
except ional performance of
the system.

Table 2 sum marizes the
prices fo r th e various modules
that ma ke up the system.
Note that th ere are two price
sched ules amateur and
co m mercial. The amateur
schedule is for bona fide
rad io amateurs (you must
state your call when orde ring)
and is maintained by Pau l as a

tha t they lack the experience
o r i ns tru me n ta t ion to
attempt a microwave con
st ruc tion pro ject. What is
needed fo r th ese individ uals is
a pro ve n cost-e ffec t ive
co mmercial package that will
put them on 1691 MHz with 
ou t breaki ng th e ban k. The
answer to th is requirem en t
has come about th ro ugh th e
effo rts of anothe r amateur,
Paul Shuch WA6 UAM . Paul is
a mi cro st rip line des igne r
engineer who has published
an ex tensive series of micro
s t riplinc desi gns in Ham
Radio magazine. Pau l started
his own company (Micro
comm, 14908 Sandy Lane,
San Jose CA 9 5124) to pro
vide inexpensive mlcrosuip
line modules fo r 432, 1296,
and 2304 MHz o perations.
Recently, Pau l has gotten
into th e GOES business,
ma rketing a complete line of
modules that ma ke it possible
to assemble a quality down
co nverter at reaso nable cos t.
Fig. 1 shows a block diagram
of th e Microcomm down
converter, wh il e th e converter
itself is illustrated in Fig. 2.

Bas ic a ll y , the system
employs two rf stages, eac h
rated at 12 d B gain with an
NF of 3 dB. Band pass fiJ tcrs
are em ployed be tween the
two amplifiers and between
the seco nd rf amp and mixer
to provide overload protec
t ion from micro wave oper
ations suc h as radar and to
improve the no ise f igu re of
the system. The mixer is a
single balanced type with a
conversio n loss of 7.5 d B and
25 dB of image rejec t ion
with a 13 5-138 MHz rr. The
loca l oscillator chain features
a precision 518 MH z signal

GOES WEFAX transmissio ns.
These are summarized in
Table 1. The ac tual video
transmission s are in the APT
video mode, so any display
system (CRT or FAX ) th at is
com patible with th e mode
may be used to display t he
pictu res. In the review art icle,
I summarized some of these,
while o ther op tions are con
sidered in th e weather Satel
li te Handbook,J avai lable
from 73, Inc. Th e APT pic
tu res are tra nsmi tted o n FM
with a no minal deviation of
±9 kHz. Th is is precisely the
same signal format th at was
used for ATS and ESSA satcl
lite transmissio ns so that any
of th e basic sate ll ite receivers
may be used wi th success as
an i-f system. Opt ions in this
de partment are covered in a
nu m ber of my previous
pub lications.2 , J ,4

In fact , th en, what is re
quired to get into the GO ES
satell ite business is a suita ble
antenna and S-band do wn
co nverter work ing into the
regular satellite receiver. Suit
able i-f freq uencies would in
volve one of the channels
presently used fo r VHF satel
li te operations - 135.6 MHz
(ATS), 137.5 MH, (primary
NOAA), or 13 7.62 MH z (old
ESSA frequency and backu p
NOAA ). Let 's look at some
co nverter o ptions and th en
determine the an tenna re
qui rements.

One possible approac h is
the home construction of th e
complete converter sys tem.
Jo hn Yu re k K3 PGP, who is
very active in EME at 432,
1296 , and 2304 MHz, has
developed a num ber of inter
est ing approaches to S-band
converter design, incl uding a
complete receiver system that
is far easier to align th an most
two meter systems. I have
tried many of John 's ideas,
and they work like a char m.
Joh n will be preparing some
art icles on h is system shortly,
so I won 't stea l any of his
thunder. If you are interes ted
in home const ruction o f the
S-band fro nt end, then co n
tact Joh n or await his art icles
- you can 't go wro ng.

Most satellite buffs feel
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Table 2. Sstand downconverter modules available from Micro
comm, 14908 Sandy Lane, San jose CA 95124. See text for
the operational differences between the amateur and com
mercial price schedules. Most modules, with the exception o f
the L0- 70-518, are available from stock to 3 weeks. The
L0-70·518 requires a precision crys tal oscillator assembly, and
an ordering lead time o f 3-4 months is necessary, so order
early, at least for the LO assembly. The frequencies noted
above (in regard to the LO chain) assume an i·f frequency of
137.5 MHz. Converters can be supplied for any i-I in the VHF
region, so specify the precise i·f desired wnen ordering.
Modules in either price category are fully tuned at the factory,
and, given the test equipment available to most of us, further
tinkering with tuning is neither required nor desirable.

where : BW = i-f ban dwid th
(30 kH,), and
NF = 22 (3.4 d B system
noise fi gure for the Micro
com m unit ).

L = [ 10 lo g(4 1T )2 x 1001 19 ~

20 lo g OF,
where : D = range (35,788
krn], and
r := 16 9 1 MH,.
L = 10 log( 1.753 X 10J)

+ 20 1",,(35,788,1691 )
= 10 (3.243 ) + 20(7 .78)
= 32.43 + 15 5.6
= 188d8.

The groun d signal level can
be found by su b trac ting the
path loss from the satellite
ElRP:
Ground signal level := +54 .4 
188 = · 13 3 .4 dBm

T h us, ignoring ca b le losses
and with no an tenna gain, the
satellite signal is 9 dB below
the syste m noise threshold
(·124.6 . 133.6). This 9 uB
plus the add it ion o f 12-14 dB
req uired fo r noise-free p ic
tUlCS must be made up with
antenna gain,

A parabolic antenna is the
easiest way to come up wit h
the required ga in, but, before
you consider the details o f
such an antenna, you need to
have so me way to feed
parabolas in gene ral. The ti n
c a n fee d horn antenna

T N L = -174 + 10 log(3 x 104
)

+ 10 log (2. 2 )
= · 174 + 10 (4.602)

+ 10 (0. 3424)
= -174 + 46.02 + 3.42
= ·124.6 dBm.

If vo u have an inte rnal
norse level of · 124 .6 dBm
when the Mic roc o mm unit is
used ahead o f a low-noise
receiver fur the i-f the in
co mi ng sign 'll must have a
leve l greater than -124 .6 dBm
if you a rc 10 haw a posit ive
si gnet-to-noise ratio (SNR).
What you need to "now now
is the signal level th . n can be
expec ted from t he sa telli te.
The EIRP of t he GOES tr. m..·
miller is +54.4 d Bm, so you
need to compute the path
loss t o determ ine the ground
signal level. The path toss (L)
can be deter mined from the
form ula :

TNL = -174 dBm + 10 10gBW
+ 10 lo g NF,

Antennas

T he choice of an antenna
system depends on a nu mber
of fac tors, so let us digress fo r
an analysis of the rf link
involved in the GOES syste m.
The fi rst thing you want to
determine is the noise thresh
o ld o f the receivin g system.
The thermal no ise le vel o f the
system can be calcu lated
from the formula :

a mate u r vc h cdu tc co me
comp letely tuned but uri
packaged . The mod ules ca n
simply be mounted on stand
offs , as illust rated in Fig. 2.
Th e commercial modules are
packaged in sca led aluminum
enclosures and are rigorousl y
environmentall y tested , so
you are getting something for
the addi t iona l cash . The rf
am ps will function O VN a
temperature range of ·30 to
+54

0 c., maki ng mast mount
ing o f the preamps practical
in any climate. Both th e
ama teur and com mercial
modules in te rco nn ect with
RG ·1 4 2 / U co a x {double
s h iel ded with teflo n di
electric ) jum pers equ ip ped
with SMA plugs. Mi crocomm
can su pply the cable and
plug... or a co mple te set of
a s sembled jumper cables.
Using the amateur sche d ule, a
c o rn ple t e down co nverter ,
including ju m per cables, can
be assembl ed for less than
$400. MO'>t of the modules
are availa ble from stock 10 3
weeks, but the LO modu le
requi res considerable lead
time beca use o f the delay in
obtaining the high-accuracy
crystal that is emplo yed. If
you wan t to go the Micro
comm route, yo u shou ld
order the LO module 3-4
months in advance to assu re
that it will be read y wh en
you need it. Your precise i-f
frequency sho u ld be speci fied
when ordering to facilita te
factory tuning of the various
modules in t he LO chain .
137. 5 MH z is the sta ndard i-f
frequ ency a nd will speed the
processing of the LO module
sligh tly, so keep this in mi nd .

$9.00

---.IS H C..

sr.ao/«.

$3.64

$10.00

A mateur Commllfeial

RA· 18 RA-18P
564.95 $129.00

BP·1 3 BP·18P
$21.95 $40 .00

MX· 18 MX·18P
$32,95 $129 .00

ML.23 ML·18-3P
$22.95 $40.00

LO·70-518 LO-70-518P
$7 5.95 $250.00

" C" '"'08£ " SJ'SO! ,. OO a ..('U
eRaSS rue '~ G l

•

LO module
517.833 MHl

RG ·142/U

SMA plugs

20 em RG·142/U
jumpers with SMA
p lu gs on both ends

1--

Fig. 3. Diagram o f a feed horn assembly , fabricated from a 3
lb. coffee can and suitable for use with a wide variety of
parabolic dish antennas. This hom, with its various fixed
dimensions, was adopted by the author from data supplied by
K3PGP. Very slight changes in the length of the probe and its
distance from the back of the horn could probably improve its
performance, but this "averoqed" version works quite nicely.
Obstructions inside the horn, exclusive of the brass probe,
should be kept to a minimum, so the heads of the mounting
screws for the type-N connector should be inside the can with
the nuts and screw extensions on the outside. The plastic cap
o f the can can be retained for weatherproofing, if desired. The
focal point o f the dish should fall about 2 " inside the open
mouth of the horn, and any obstruction of the open end of
the horn should be avoided.

Balanced mixer
1691/137.5 MHl

LO tr ipler
5 17.83 3/ 1553.5 MHl

Bandpass filter
1691 or 1553.5 MHl

Rf Amplifier
1691 or 1553.5MHl
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Fig. 4. Antenna gain (dBi), system SNR, and system gain margin for various sized dish antennas
at /691 MHz when used with the Microcomm converter.

Dish diameter Source Gain SN R Margin

2 f t. alumi num "saucer sled" 18 dBi +9dB ·3 dB
4 ft . surp lus 24 dBi +15 dB +3 dB
5 ft . UH F TV dish 26dBi +17 dB +5 d B
6 ft . surp lus 27.5 dBi +18.5dB +U .5 d B
7 ft . UHF T V dish 29 d Bi +20 ea +8 dB

10 ft . surplus 32 dBi +23 dB +11 dB
12 ft. K2RIW stressed 34 dBi +25dB +13 dB

have no Doppler ( 0 contend
with in the case of th e GOES
spacecraft , but you do have
th ermal drift in t he local
osc illato r chain o f the S-band
downconverter. The 30 kHz
ban dwi d t h p ro vides the
lati tu de required under most
thermal regi mes. You can
gain an additional 3 dB in
syste m mar gin by going to a
standard 15 kHz i-f. Based on
my o wn experience with the
roll-off characteristics of the
common fi lters, you can
accommodate th e satelli te
deviation. The majo r d raw
back with this approach is
that an afc loop would be
almost mand atory to center
the incoming signal in th e
narrow passband of the re
ceiver. If you care to mod ify
your receiver for afc, yo u
might want to consider thi s
approach.

llOUlD IJ$ED...
STRAlGHT _
r e~

If the receiver has pro
visions for a CO R function,
yo u can use the COR circuit
to key up the recorder for
unattended operation. This
will , however, result in so me
wasted tape, as the satelli te is
only t ransm itti ng vi deo for a
maximu m of 460 seconds out
of the 600 seconds (10
minutes) in each scheduled
transmission slot. Although

,

•

Direct io ns for aimi ng an
tennas fo r geostationary satel 
lites are covered in th e
Weather Satellite lIandbook. J

In order to use these tec h
niq ues, you must know the
loca tion of the satelli te you
wish to copy. GOES E
(GO ES 1) is located over the
eq uator a t 75

0
W. longitude,

while GOES W (SM5-2) is
loca ted over the equator at
13 50 W. longitude.

The l-f Receiver

Virt ua lly any receiver
suitable for polar orbiting
satelli te work shoul d do for
the i-t. I am using a receiver
b ui lt up from a VHF
Engineering ki t and desc ri bed
in a previou s art icle in 73. 4 I
can not emphasize too greatl y
the requirement for a lo w
noise fro nt end at the VHF i-f
frequency. Under no ci rcum
stances should you sett le for
anything higher than a 3 dB
NF, and yo u sho uld try for
1.5- 2 d B if you can get it.
Most VHF satellite receivers
have an i-f bandwidth of 30
kHz. Satel lite deviatio n re
quires only 18 kHz band
width, but th c added band
wid th is usually used to
accommodate the Doppler
shift encountered wi th the
polar orbiti ng spacec raft. You

Fig. 5. Diagram of the technique for approximating the focal
length of a surplus dish antenna. The two values you must
measure are the radius (R) and the distance (D) from a
straightedge across the face of the dish to the dish center. The
text describes the formula for computing the unknown focal
length from these values. The depth of the dish has been
greatly exaggerated for the sake of clarity.

guide, moving th e feed slight
ly to opti mize gain. The same
approach can be taken wi th a
surplus d ish that st ill has th e
original feed. If the feed is
missing, you ca n compute th e
focal length as shown in Fig.
5. Use a length of board as a
straightedge, laying it across
the face of the dish so that
th e board crosses the dish
center. Measure th e distance
(0) fro m the ce nter of the
edge of the board in contact
wi th the d ish to the center of
the parabola. Also measu re
the d iameter of the d ish, and
take 1/2 o f th is value as the
d ish rad ius (R). The focal
length of th e dish can now be
calculated fro m th e for mul a:

R2 :;- 4 AD,
where A :;- the un kno wn focal
length ,
D :;- th e mea sured distance to
the dish center, and
R :;- the dish radius (1 /2 the
diameter) .

Th is fo rmula will wor k for
any units of measure, as long
as th e same units arc used for
all dimens ions. In my case,
my d ish had R :;- 24 " and D =
7.5". Substi tut ing in thc
formula, I get :

(24)' = 4 (A)(7.5)
576 = 30(A)
A = 576/30

A =19 "

Si nee the focal po int
should fall about 2 " inside
the horn , I set the feed up so
the open end o f the horn was
17" fro m the dish face. Move
ment of less than 0.25" was
sufficien t to o ptimize gain.

Po la r izat ion will vary
depending upon the azimuth
of th e satellite as seen from
your loca t ion. Initial mount ·
ing should permit ro tation of
the feed to o pti mize polar
ization, after which it can be
locked in p lace .

diagramm ed in Fig. 3 was
derived from da ta supplied by
K3PG P and does an excellent
job. Th is feed ho rn has gain
of approx imately 9 d Bi , and ,
if th e figures for th e rf link
arc acc urate, it shoul d just be
possible to hear the satellite
on th e feed horn (SN R = 0 ).
In fact, th e satellite is audible
o n just the ho rn, sub
stantiating th e link cal
culations and the per 
fo r m a nce claims of the
Microcomm system.

Gain for a parabolic an
tenna is a function of the area
of the reflector. Since the
area func tion involves the
square of the radius, doubl ing
th e radius or diameter of the
dish raises gain by a factor of
4 (6 dB). Fig. 4 indicates the
gain (d Bi) of several common
dish sizes at ·1691 MHz. Since
this syste m is 9 dB down
without th e an tenna, the
system SNR ca n be calculated
by subtracti ng 9 dB fro m the
antenna gain, so th e SNR
values for th e various an
tennas are also plotted. You
require an SNR of +12 d B for
noise-free pictures with most
display sys tems, so th e gain
margin o f the syste m (gain
above this value) has been
calculated by subt ract ing 12
dB from th e syste m SNR.

The smallest usable an
tenna with the Microco mm
system is a 2-foo t parabola
made from an aluminum
saucer sled (don't both er with
surfacing the newer plast ic
versio ns). Alth ou gh the pic
tures are not noise- free wi th
the Microco mm system, they
will d isplay reasonably well if
filte ring is em ployed in the
video system. Surp lus 4-, 6-,
or l Ofoo t ante nnas are idea l,
alt hough they can be qui te
heavy. Suitable an tennas can
also be made up from 5- or
7-foot UHF TV parabolas
resurfaced with window
screen to improve the effec
tiveness of the dish surface.

Proper placement of the
feed horn is with thc focal
point of the dish 1-2 inches
inside th e mouth of th e horn.
If you are using a UHF TV
dish, you can use the position
of th e original feed as a rou gh
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Fig. 6. The test configuration used to evaluate the Microcomm converter. The dish antenna is a
4-foot surplus parabola mounted in an adjustable A-fram e assembly. While this mounting is not
suited for rapid changes from one satellite to another, it works quite well for monitoring a
single satellite - in this case, GOES E. The coffee-can feed horn is clearly visible. I have since
painted the outside of the horn (a rash step undertaken before I realized what a status symbol I
had with my three-pound coffee can). 10 feet of RG-1 42 jU [line loss of 2. I dB) connects the
feed horn with the converter. The converter modules are mounted behind the upper rack panel,
while the lower panel contains the i-f receiver described in a previous arttcte." The cassette tape
deck and J2 V power supply are also shown. Despite the line losses and partial obstruction of
the end of the feed horn by the aluminum mounting rails, the system delivers full-quieting
signals from both GOES E and GOES W.

Fig. 7. A NW visible light quadrant transmitted by GOES E
showing most of North America and Central America.

limits at 10 microarnps an d
GO ES signal levels have
ranged be t ween 11 and 15
microamps . Thus, considering
that you haveat leas t 2.5 to 3
dB of line loss prior to the
fi rst rf stage, il seems likely
that you have at least the 3
dB system margin pred ic ted
by our link calculations. In
addition to the line losses,
t here is an additional drop in
signal strength due to the
jury-rigged mou nt ing system
fo r the horn, obscuring a
por tion of the periphery of
the horn with the aluminum
mounting rails for the feed.
The system wil l del iver noise
free copy despite these losses,
dS shown by the samples of
GOES WEFA X imagery In

Figs. 7-10 .

Permanent lnstallatlon

Obviously, the system
illustrated is not the opcr
ational installation. There arc
t h ree reasons for this: (1) My
wife wants that thing (my
antenna) off the back lawn:
(2) she also wants o ur
dau gh ter 's picn ic table back
where it belongs; and (3) I
cannot be hauling the rack in
and out all year long. There
arc four main routes to a
suitable pe rmanent instal
lation:

(1) Install the dish ncar
the operating position, and
run a short length of low-loss
cable back to the installation.

(2) Site the antenna at
any convenient location,
mount t wo additional pre
am ps (weatherproofed) on
the ho rn , and run a low-loss
line back to the converter.

(3) Mount the entire
converter an d i-f preamp in a
wea therproof and temper
ature-con trolled enclosure,
an d run the i-f signal back on
low-loss line .

(4) Use a weatherproof
an d temperature-con trolled
enclosure at t he antenna site,
and use lt 10 hold the entire
receiving system.

T h e f irst op tion I S

probably no t practical for
most ins tallations, and the
second gets quite expensive if
you tally up the costs for
suitable transmission line and

2400 Hz detect ion. You can
drive the chip with an SSTV
limite r hoo ked up to the
au dio li ne or use th e 567 to
key up a 555 with a slight
delay so the rela y does n't
drop ou t with subcarricr
ampl itude variations. In this
way, you will only record
actual fra me transm issions,
thus saving those 84 minutes
of dead ta pe.

System Evaluation

The Microco mm converter
was evaluated with the test
setup shown in Fig. 6. The
syste m em ploys 10 feet of
RG-1 4 2j U between the horn
an d th e first rf amplifier in
the rack. The loss in this
length of line is 2.1 d B with
t he pro ba bility of another dB
loss due to t he use of a BNC
connector at t he a ntenna en d
and t hen a BNC-to-typc-N
ada pte r to mate the line with
th e feed horn . The re
ceiver noise level runs 1. 5
microamps on the S-meter
with no converter, rising to 3
microam ps with the converter
powered up. The receiver

missio ns each day - a total of
84 "dead carrier, no video"
minu tes a day! Th is can be
overcome by using a n NE-567
tone decoder chi p set up for

this seems like a m inor
matte r, it becomes important
if you realize tha t each of the
t wo operational GO ES satel
lites has 36 ten-min ute trans-
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Fig. 8. A SE IR quadrant from GOES E showing most of
South America. In the IR format, cold objects (space, high
clouds] appear white with warmer objec ts appearing darker.
The Andean uplands show noticeably whiter (cooler) than the
lowlands. Low cloud cover over the Atlantic off the coast of
Brazil is quite close to sea temperature and thus does not show
suongly.

Fig. 9. One sector of a northern hemisphere polar mosaic
prepared from NOAA 5 polar orbiting data and relayed
through GOES E. This is nigh t IR data and ctearty shows the
low ground temperatures over m uch o f the U.S. during
February when this picture was obtained

Fig. 10. An example of an operational message transmitted
through GOES E. In this case, we have the actual GOES E
transmission schedule.

the added expense of one or
two ad di tional pream ps to
overcome the line losses.
Th ree is a lo t o f bo the r, bu t,
if you can pu ll it o ff, it is
actu al ly easier to go fo r #4,
which is what I have done.
Although th e weatherproof
enclosure route sounds com
plicated, it is easy to do. I
simply placed the ent ire S
band converter and i-f re
ceiver electronics in a Cole
man ice chest. You can bri ng
cables out the side of the box
wit h plast ic pipe fitt ings that
are quite easy to seal up o nce
the cables are insta lled. The
box can be scaled easily an d
provides plen ty of insulat ion.
The box itself is shade d by
the dish , and a short len gth of
RG·& foa m cable connects
the converter to the feed. A
mult iconductor cable carries
unregulated de (@18 V) out
to the box, where it is reg
ulated to 12 V by an Ie chip,
thus overco ming line voltage
d ro p pr ob lems. Receiver
au dio is returned using two
o the r conducto rs. The audio
return is 500 Ohms balanced ,
ach ieved by using an 8-0hm
to SOO- Oh m audio trans-

former in th e box. The audio
is co nverted back to &Ohms
for the spea ker in the control
console. Speaker volume is
controlled with an 8-0hm
pad. In relat ively mild
climates, this is all th at
should be required. Michigan,
however, is far fro m mild in
the clima te depar tment, so a
t herm a s t a t iCol Hv-controlted
heater system was also in
stalled in the box to handl e
low winter tem peratures. The
heater co il (25 W) from an
aq uarium hea ter was used,
controlled by the thermostat
for an egg incubator. The
th ermostat is se t to hold the
box temperature at 600 F.,
and experiments with the
home freezer indicate that
the small heater will have no
difficulty handling the load at
an y conceivable low temper
a t u re l ikely to be en
coun tered. Initiall y, every
th ing was sim ply dumped
into the box for fea sibility
tes ti ng, bu t, o nce the concept
checked o ut , a frame was
made out of 1/2" alum inum
a ngle stock which holds
every th ing together as a unit,
should it ever be necessary to

perform service work on the
assembly .

GO ES Imagery

The four principa l types

of imagery transmitted as
pa rt of the GOES WEFAX
program are illustrated in
Figs. 7·10. The material of
greatest poten tial interest is
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Fig. 12. A sample transmission schedule for GOES E. The data
description column includes the time or acquisition of the
VISSR full-Earth disc, the WEFAX quadrant (see Fig. 11 for
an explanation of this), and whether the data represents visible
(VIS) or infrared (lR) imagery.

204

Fig. 11. Diagram of the sectoring procedure for WEFA X
transmission of data derived from GOES VISSR operations.
(a) shows the procedure for handling the full-Earth disc image
involving the transmission of four quadrants. In addition, in
order to provide full uninterrupted coverage of tropical
latitudes, on eastern and western tropical segment is trans
mitted as shown in (b).

Data Description

S 'band. Severa l other com
pan ies a re in the process of
develo p ing Sband conveners
and accessories. The coverage
o btained by GOES E and
GOES W makes WEFAX
ava ila ble 10 virtu ally .111 of
North and South America,
the Pac ifi c Basin , much of the
North and South Attanuc .
westernmost Africa, and parts
of the U.K. Station.. outside
of t his area need no t despair,
for similar services will even
tually be available to them.
The Euro pean Space Organ
ization plans to place a
si milar satellite over the
equator on the Greenwich
Merid ian (the first attempt
failed, but others will be
fort hcoming), Ja pan will be
placing a sa tellite over the
western Pac ifi c , and the
U.S .S.R. will be placing a
sa t ellitc over t he Ind ian
Oc ean. O perati ng frequencies
will be similar to GOES, and
the image for mat fo r the..c
o ther satel lites will be iden
t ical. When all five sa telli te,
arc o n stat ion, the re will be
no poin t on the Eart h ', sur
face outside of t he polar
regions whe re GOES imagery
is un available . I must admit
tha t I was no t pleased with
t he idea of having to make
the co nversio n to Sband.
but , now that it has been
accom plished , I am quite
e nt husiasti c. Th is is t he
na t ural pa rt o f the radio
spect rum fo r effec t ive space
co m m unications, and the
rel iabili ty of the trans
missions coupled with the
q ual ity of t he pictures makes
it a completely worthwhile
pro ject. -
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Summary

The Microco mm system
docs prov ide a cost-effective
way to get into the actio n o n

illu stra t ed In Fi g. 11.
Addi tionally , t wo frames arc
also transmitted covering ju..t
the tropical port ions of the
d isc . The examples shown in
Figs. 7 and 8 arc from GOES
E and show portions of the
Earth d isc a.. seen by t ha t
satelli te. Fo r ma t t ing is
identical for GOE S W, except
tha t t he pictures cover the
vie w of the Ea rth as seen
from that satellite's vantage
poin t over the eastern Pac ifi c.

Since geostationary satel
lite orbits must be located
over the equator, the GO ES
satelli tes do nOI obtain a
good perspective on the polar
regions. To overcome t his
proble m , grid de d polar
mosaics arc assembled from
NOAA POIM o rbiting satellite
da ta and relayed through
GOES as part o f the WEFAX
progra m . An example of one
of t he sectors fro m suc h a
mosaic is sho wn in Fig. 9.
Although the po lar mosaics
lack t he beau ty of t he Earth
disc imagery , t hey are ex
tre mely usefu l fo r forec as ting
because of the infl uence of
the nort h and south pola r
reg io ns o n t he worl d 's
weath er systems.

Finally, vari o us kinds of
printed data , includ ing t he
GO ES oper ati ng sched ules,
o pe ra t io nal anno uncemen ts
concer ning tests and sys tem
status , and predictio n data in
suppo rt o f po lar or biting
o pe rat ions, are also re layed as
WEFA X imagery. F ig. 10
sho ws a typica l transm ission
of this type. Th is is a far
better way o f keepi ng track
o f t he GOES schedu les than
wa it ing fo r announcements
fro m Wash ingto n. The latter
have a tendency to arrive as
much as several weeks after a
schedule c hange! Alt hough
t he schedules are changed on
occasion, the GOES E sched
ule at the t ime of writing is
included in Fig. 12 to give
you some idea of t he variety
of data that is available.

. ,
. 1lCAC..... TIlCAC.....

the very wid e ba nd widths
employed fo r t ransm ission
and t he d igital signal p ro
cessing req uired to handle t he
pic tu res. The V ISS R da ta arc
processed by th e CDA ground
s ta tions, h o w e ve r , a nd
sec tori zed images derived
from VISS R d ata arc then
relayed through the sa tellite
as par t of the WEFA X pro
gram. Th e fu ll-Earth d isc is
broken up into 4 q ua drants
for WEFAX t ransmission, as

SH MOSAiC V IS·OAY IR 80W-170W
0001 NE/SE IA
0001 NW! SW IA
0001 W{E T AOPICA L
TBUS A N D OPEAAT IO NA L MESSAGE S
0300 NE! SE IA
0300 NW/ SW IA
0300 W!E TROP ICAL
SH MOSA IC V IS-DAY IA 170W-100 E
N/SH MOSA IC NGT IA lOE-80W
0900 N El SE I A
0900 NW{SW I R
0900 W/ E TROPICA L
SH MOSA IC V IS·DA Y IA 100E·100W
TaUS AN D OPEA A T ION A L MESSAGES
1200 NE/ s E IA
1200 NW!SW I A
1200 NE/SE V IS
1200W/E IA
N/SH MOSA IC N GT IA 8OW·170 W
1500 N E/S E IA
1500 NW!SW IR
1500 N E/SE V IS
1500 NW!SW V IS
1500 W/E T AOPICAL V IS
1500W!E TR OPICAL IA
1800 N E/SE I R
1800 NW/SW IA
1800 NEfSE VIS
1800 NW/SW V IS
1800 W/E T AOPICA L V IS
2100 N EfSE IR
2100 NW/SW IR
2100 NEfSE VIS
SH MOSAIC VI SfDAY IA 10E-80W
N!SH MOSAIC NGT IA 100E·100W

/

I \..- . ~~
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Time IGMTI

OOSO
0 120
0 150
0 220
0250
0350
0420
07 50
0820
0850
0950
1020
1050
1120
11 50
1250
13 20
1350
1420
14SO
15SO
1620
16SO
1720
17SO
1820
18SO
1920
19SO
2020
2120
21SO
2220
22SO
2320
23SO

the visible light (Fig. 7) and
IR ( Fig. 8) im agery derived
fro m t he very high resolution
infrared sp in scan radiome ter
( V IS SR ) imaging system
aboard t he sa telli te. The
GOES V ISS R svstcm pro
duces very high resolu t io n
images of t he full- Earth disc
in both visible and IR
radiation every 20 minutes.

Di rcc t recep t io n of the
VISSR images is impractical
a t the present time, due to
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It Into tap shape FAST.

30-01lY guarllnt... Limited
qUlIntities . Flnt come flnt
sened.
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R4C RCVR
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We're burn lrtll ta m ake "hot" dellis

Kenwood
7400A 2S watts
Fully syn. 2M FM

Coli for Super Quote

Call us for:
Drake TR7 & Ten-Tee OMNI
The best antenna deals .

SUBDEALERS WELCOME

YAESU FT 901 OM
Call for youn today.

$ KENWOOD

Deluxe 1.8 • 30 M HZ Tronsceiver

STORE HOURS
Mon . . Fri. 9 AM - 5 PM

Sun. 1 PM · 6 PM

975.00
565.00
211.00
379.00
625.00

71S.GO
57'.00
259.00
:139.00

111I .00
229.00

1175.00
"'.00
n9 .00
6&9.00
&15.00
569.00
••' .00

un.GD
575.00
725 .00

'400.00

The following are NEW CIOse-outl,
New dbpl.. )'I. Oemol, etc. Moll
are flcl orY-H.,.d, all carry N_
wuranUn. Limited qU.lnllty.
Flu' c o me , fint servll'd.

coe Rotor Specials
Shipping Ineluded to Cont . U .S,A.
Ham III rotor $124.00
Ham III rolor phlll00 ft . rotor

cable "39.00
H.lIm III rotor plul 1DO ft. nth.

rotor cable .nd best RG-IU
foam eoax $1152.00

T2X Ti,lltwlst.r $229.00
Send cashiers check or M.D.
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YAESU
rr ,010M
rr 9010E
"'OlD
FT101F
FT101EE
FTl01EX
FT·7 HF Mobile

KENWOOD
TS '205 Xc,,,
TS 5205 Xl;:vr
SM 220 Scope
TR '.OOA 2M FM
TS 'GOSP 2M III mode

I

ICOM
IC·24S 2M FM
IC-24!1/S5B 2M all modll
IC-211 2M all mode
IC·701 Dig HF XCVR

TEN·TEC
5« Oft Xcvr
5.0 Xur
570 CW XC\ff
574 0 1, Xc:..,

WILSON
Mark II 2M h.nd held
Mark IV 2M h.nd held
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Finally , the Commlulon enen
makes arran,...ment.l for t he "x&mina·
tion o f Ih.. handieap~ on an ad h oe
basi$- A df1lJ applica nt. for nampl..,
m illht bl" admmllll ..1Td a t.>1f'1fraphy
n amina Uon u.;inll a n a.sh inl: l il:hl. o r
m ight ee prrmiUPd to p iaN' h ls o r h"r
finjt.. tll u pon a pu l$&t1nl: oscillator to
'·,.....1·' I h ,' I,xt b<'inll ....n l. In e ac h of
Ih e InstfUl("rs ouUlm'd aoo\'e, h O"'·<,\"l' r.
t h e h andirappPd appllrant III held to
the samp s ta n da rd o f competen.... IlII
the non·handleapp<>d IppUrant: the
p assin , requtremen u are tcemtcat.

REGULt.TOay BACXGaOUIID

Th.. United S tates Is IJ.lI:natGry t o Ihe
Radio ~I:ulations of Ih , lnutnaUon.
al T ..lroeommuninaUo n U n ion (lTU).
As sl)<'h. Ih.. Com m ls6ion 16 oblillPd 10
ob!;(>t\·e and Im plem..n t th~ relula·
tions. Artlel, 41 . lIt'Ctlon J ,II 0 1 the
ITU R ..dio Rclulat ioll6 states that:

Any IJ'"ro<>n n~ ... tlnl th.. "PI\I..-o.IU. of.n
.mal..ur lI aUon .h.11 h.ve prowd 'hat h. '.
• bl. to ..." d ""r....."ly by hand .nd to . ..
...,h'. co•.....,Uy by .ar. "'us In Mo, ,,,, «HI.
",KnaJ.. Ad m ,,,..t...t ,,,... c:ot>C'<'.....,d m"y.
lIo.. ... rr. ..." .• Illis rt'1l ulr."""1 on ,h• • _
01 atatlonl malli,.. ..... ...1""0.11 of f.-.,.
QutnC1....bo\.• IU MHz.

Sroctlon ~.23 01 th" Comml5slon·.
rulps lm p l..mE'n U anlcl.. U . Sf'C'tion
J( I I o f me lTU Rad io Rewtil.Uons..
~Iion 9'1.23 .""lui ...... that an appll ·
can t lor .n am.t..ur operator l ittll60t
~u('('t'Sl;fuIlY compJ.. t.. " tt-Ieg rllphy .. x·
IUnln"Uon In a"'-"Otdanr. with t he fol·
lo .... lng IK"h ..dule:

Ope",lo. Cld.ls Gad S"..rd R<'<!ui ....
NO't irr'-~ wo.ds por mj" o~ (wpm).
Trchn~n_~ " '\JOL

G~r\t'ral _13 ...·~ln.
Advan.....d ·· 13 ·pm.
Ama l..u . £>1 _ 20 ..-pm,

THE PIlo n n.

Althou,h most poonons ean Inm to
rt'<:f' i"c ~l~",phy c en enOlllh to
obta.ln &makur lin-nan, 110m.. ptno....
almpl, cannot. Som.. P<"non& CILn 1 11
to reeetv.. telegraphy. but only at ".,ry
alow 5p<'l'ds. Olh.. . p<>no.... " .... rt'<'<:'tve
t.<-I..g ....phy b ut for o ne rt'UOIl or an ·
other cannol commit whal they hNI.
to pa per. T h.. eensons for a n Inablllly
to learn the Inte rnational Morse code
f'llh" . at .11 or at t he n eee.......y sIWed
nero f rom ....\" ......1 .lIOurc:.... Appllcanl.ll
,dlh ""v..1'# p h ys ica.l diMbillties, auch
as quadn.pl.., la. may b!' able to undl'"
atand the eeee but may not be able to
m_t th.. Commission'• •~ rI'<l.ul~

menta. Other appllcantlo a1le.e &p<"Clf le
JPVTIlnll disabilities which preven t ee
q u isltlo n 0 1 ....l..gn.phy akU15.

Th.. Comml... lon I"l"a'lvf"! eev..n.l N'
QU('S\.s elU'h month lor spt"(:lal col\51d·
......tlon on the telegraph y exammeucn
f r om p<>rHons unablp to m<,,' t the Com.
mission'. t ..le!l"t aphy requirem <, n l..'l.
8urh r<'Qunl..'l a t .. OCCllHlonally su bm it·
ted by tncse .... h o probably could. If
they .....re . u fficl" n Uy d llll ..nt, reern
telegraphy. Often. neeev..r. indlvid·
uals tequeaUnl s peda l consideration
............clTiy handicap~ and aUf'Ile
that b('caUM' of their h andleapo: th ..y
...... irocapable of SUC'C'f'afully OOInpl .. t ·
Inl Ihe Commission·. t " l~raphy .. x·
lUninaUo ns. H a nd icap Pf'd "~pllrants

unabl .. to PlL'i8 th .. Comm'....ion·s tplo'lI·
raphy examinations It f'Q u('n tl y assert
that tll<, Com ml.'IlIlon should n ot
r e( u.... to luue them amateur op..rnto r
li.....JlS<'$ b<>cause h a n d lr a P5 ove r ".. h leh
Ih..y ha ve no ron t ..., l prev..nt the u ·
q u lllltlon o f t"l.. r ta p hy s k lils.

Sm,,.. t h .. Commillliion Is p ......I"" ..d
by arUc t.. U . Sf'C'tion J,1l o f Ihe l TU
rad io rt'lulatlo"" l rom . 'II I·inl: Or
.. liminllir.g Ih.. l e l" gr . p h y recu: . ..·
nw n t in Ua ..ntir.. ty (a t k ut inHOfar u
station._ ol>/· ."lir.1l belo"" 144 Mill: .rt'
ronce rnl"d). t he qu es llo n s to be a d ·
dr"SSE'd by both tne comnuss.cn . n d
I h o"", respondlnR 10 Ihis notie" 0 1 tn
Qui .y are tbese:

Wtuo, '" t h.. _. C........ n .~oruach'0th, adm'n "o" "f ""'.,~.. ' .a<l t ..-
"'a,.ph) n lI..u ..ma '0 'h. 1'&1>01&<.1> .

Ho.. . hOu1<l t ho CommiM.lOn I'O'SpOn« to
ff'QUO'Sl . for 11U"tion of ' h .. Uk-cnphy
&P<'<'<l \?Q """'t ..._Ittl'd by handl ,
...PPr<l .Wl !

Should I h&nd1Cll..-.d br ""Id to I....
. iaoro"" . ,.,><I.t.rd> th." th.. noohand' ·
c.DPrd' If 00••hould t h.. h.ndleapl><'<! .....
""I". th.. .sam.. oper.Unl p" vlI..a~s as 111.
non h&nd11'" ~)11'<1'

h th.. Commlwilon dol"l rnoulh no.' to
.....i.<1 Ih.. hand(• • pp,.d <lrmonsl.-o. .. Ih."
1~1.......ph y Qo.lIIi<'.lio...'

D 1)('15 tO", F~CTOR5

To usls t th.. public lO .bartrM'1 IU
thlnkinll: .bout the admlni5lraUon of
amat..ur If'lt"l:"Ph)· namlnaUona to
fh .. handlc.pped. Ih" Commisslon h aa
d ..,·.. lopood " p ...liminary .... t o f dt'cislon
tactGrs. Th" lilit o f d~islon l &ctors
l h a t fo lio ,,"', is n o t exh.....tlv... Rather.
It merely repr......n ls HOm" o f the major
cri teria th .. Commission b.-Ii.. ve s t he
p u b lir should e"p llcl tly <,onsider in
, ,·a l os Umt I h .. optio"" (dl"<'illion a ller ·
natl".... ) for CommiAAion actlon . It t h ..
Commisllion has ov ... look...:! any .111:·
n lflcant dt'clsion facto r . the Commls
.ion Utll:... th.. publ... lO de,·elop
otners. Th.. Commiaaion bl"lif'v the
objecti,'e e"aluafion of v&rio d('d .

.Ion alt..matl" In If'rma of t o f
d .....islon factGra lII resu lt in soundM",
mor.. rallonal d...,isio nm. kl rtl!. W .. ee
Ii.."ee. fu rth f't . t hat such d..., is lo n mak·
In K ""ill m.t,'rlally """IHt us in Our con·
t inu l" l eflorts to s <'T ve t h e p u blic ef·
fect l", ly .

I . AOMIII I STRAT l v l /a£SOu a n I MPACT

This d ecis io n rectoe com p...h ..nds all

COIU to Ih.. Commiaion that ..·o u ld
r....ul t f ...,m """'p t ion o f any of the de
Clilon al....matin'S. Alt h o u llh the
p u blic cannot ee u])('(:ted to comm..nt
k no ",'Ie<l. pa b ly o r pr.....iliPly a bou t how
murh it .... ould cost the Commission to
porsue a p.rUr ular N;lUtlle o f . ct ion .
t h " Comml""lon as ks t h "".. r eco m ·
me n dil1l o n" a11.. rn.ti,·.. 0'''' .noth...
t o consider the potenllal adminlstra·
tive and bUd~"lary impaeU 01 Ih e ree
o m m..nde<l "It..mat i".. o n Ih.. Cornmia·
.ion. C (lIl;I ..'ill p lay. v".y Important
rol.. In " 'hat ..v,,r action. If any. Ih..
Commission ..v..nto... ly taIt ... to..'a td
th.. administration 01 amat..o r 1..I"ln.·
phy examinations 10 t h e hand i..apDPd
In submItting comm..n ls . t h .. p o b lic
ahcutd be a ...·a r.. Ih a t t h.. Commission
lI.ill b<' "bl, 10 adopt an .. xpt·n s l\'e d .... l·
8ion al tr tnatl vt' onl1 Ir tilt" informa·
t lon d ..,·,q,>pl'd ro"..e'I\I" ~ th" uU",.
d"dsion lactor. III slron~ly . u p porti' ·..

3 . IMpAcT Oil TH~ u ..n UR &AO 'O
5~.V I <'l

This d.... lsion !&<'to. co.....n l5 Ih ....b·
.i"':ti'·" imPUt of """'pt lon of ..,... h o f
th.. d.....ls ion a lt.. rnat ivl"$ o n Ih.. ama·
If'Ur sen icT . nd its hITn......-s, Po...1 ·
a m ple...ould adopl ion 0 1 a p<ltl,c II I• •
d ,>("is ion .It.' rna l ,,,,· " .""It In a htr,,"
in.. r..a.w 11\ 111.. pt>pol"lton of th .. "mH·
I".,,· s,·r"r". " omall i'\I·n '~"· " '- " 0 in ·
,·tn'>e M all' W h at would Ill" d ft~· l b,'
O il s!""·'n,,n 11." ·~ Wo"I<I th , ' amatr"•
fn'<tupn('y bands br'..om.. i>'·tc·"I>l i bi ~

mo... ....., .. ·d , ....' Would 1111' ..0(' • • 11
Qua lil~· o f I h.. s.- ....j p .."......... in
1...-"", 0 1 01>'" 10 . fl" " h l IiOl\>; ')lid
.-omp'·t<',"' .... "' lin.- 0 . " "-" . "1>1" 1' ·
e,a bl)"

3. "'PA('J O N Til " l1A NO\<'."" ·""

tJ ~illtr tillS d,'(",s ion far", •. Ill<" p"bll..
>-hu\t ld a."" ' ,,, I h e ImpaCl 0 1 , I,.. ", jop·
lion of " 1\1'l1 o r t h ,> <I ..' ·"ion all,·rl1l!. '
I,v,'s o n II'" 1I.l1dkapp..d , ~'o r , 'sam ·
pie. ""ould adoption o r a p;trlir"ta r <1 ,-..
..[,. ion "llemall," r u lt ill I.. ",·. t"'at _
ment for t h .. handi pPed. Wo u ld the

. , - -'=. ~. ......
_"\'i""" : • •~~. • '~ '"':--'. :.' . I. '!~' .' .~ .- . '~f f"" .....;..r>. •• • • ,:;:::-.f-=::
~. .j;:.,. '~ "-- ,,~. jj ..

Swan l00MX

lH ElEnRODl[S, In
We Sell & Service
These Lines ~"
Call Now For HAM Prices
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SPECIAL

HD 73 $99.95
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'-..,;" ".".-.. ,.. -c ' "\ ' 0 0 • ··. 1,

• ~, • ),'1- -, -, "y .;-;;
•• '. -. , ." ".

ICOM IC211

!COM
KlM
D enlr"n
SWAN
KDK201s R
T ..n l .."
Wil~on

T el E'''
Huwler
Mo~ley

C u.he u lt

A mrc:o
SAY P ower S upp li ..~
B& W Sw itc h""
S hure
In l t'gr .al ..d £. 1rc:I . on in
LARS[N
A D I Aut o Dial .. . .
P.ana V h ..
Amph e nol
Alum.a T o ... ...~
A n d M"n y M o."

((( DISCOUNT PRICES ON ALL ABOVE ITEMS)))

Before you buy your next HAM RADIO-STOr -and take time
10 call U~ . We offer the lowest prices In I he U.S.A . Charge it.
VISA OR MASTlRCHARGl . o r we will sh ip C.O.D .

A TLAS . DRAKl • lCOM • SWAN . TlMPO • HY -GAIN •
DlNTRON • WILSON . STANDARD . KLM • CUSHCRAFT •
M W • nrc • LARSlN • BlNCHlR • NYl • WlSTCOM •
ALUANCl • Mfl • TlLlX • NlW·TRONICS • FINCO •
ROHN . W2AU . HAM -Kl Y . ANDMANYMORl .

Amateur Radio
of Rochester,Inc.

Special Prices On These Items Now
IC OM 211 IC O M K 21 5
K DK 20 U R KlM IU·H fI -l b
T..n Tee 510 KlM IU . 14 f1 ·H
l ..n T ..c 5 7 4 KLM 144- 1411-50
lJe n lrol A II IJ.ond Doul>le tt RGflX C O A X
SW AN T B4IIA lJen lron BiK Dummy
S WAN T IHIIA D .. n j r on [ r. M o n it o r

\1 O .. mron M T20 0 0A 'r'A £.SU - r rc u t

II n..nlron MT .lOOOA !CO M 2 4SSS B
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fS.t -s. .-v K LM 2 -2S8
10 · &-. I S· Roof Top Tr i pod~
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HAL Communications C c rp., Box 365, 807 E. Green St.
Urbana, Illinois 61801 • Telephone (217) 367-7373

. -. -

$275.00

-

The HAL ST-5000 sets the pace for an economical
demodulator/keyer for radio-teletype (RTfY). All the fea
tures you need for reception and transmission of HF and
VHF RTTY are here.

The demodulator features a hard-limiting front end,
a ctive filler discriminator, and active detector circuitry for
wide dynamic range. Autostart and motor control circuitry
make for easy VHF and HF autostart operation.

Co nve nie n t front panel switches are provided for 850
and 170 Hz shift , normal or reverse sense, autostart o n/off,
print - line or local, and power on/off. 425 Hz press
transmissions may also be copied with the ST-5000. High
voltage 60 rna. loop output as well as low level RS-232
c o mpatib le output are provided by the demodulator .

The audio keoer section of the ST-5000 generates
stable, phase-coherent audio tones. Transmission is a
simple matter of applying these tones 10 your HF SSB or
VHF FM transmitter.

The ST-5000 is housed in an attractive blue and beige
cabine t and is backed by the HAL Communications one
year warranty.

For complete specs on the HAL ST.sooo. write or call
HAL today.

IilL ST-OK"'O

The ST-5000 from HAL

Little Giant Trans Systems Tuner Kit•• $I:Z:Z.$O
Wired U Tested ••••••• $144.$0
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Happiness is a DMM Kit
- Sabtronics makes a gem

John .\ 1. Blalock W7AA Y
3054 Wesl Evans Drive
Phoenix AZ 85013

I'm sure I wasn't the only
one to wonder if

Sebtronics'" full-page ads.
in color no less, could be
for real . How ever. being in
need of a good digital
multimeter and liking the
specs as well as the price, 1
placed my order. This arti
cle will share with the
reader what I received .

'Sablronics International , Inc.,
PO Box 64683, Dallas TX 75200.

208

The Model 2000 is a
compact integrated circuit
digita l multimeter. It has
five ac or d e voltage
ranges , 100 millivolts to
1000 volts, with 100%
overrange capability (the
to-volt range. for example.
allows measurement and
display of up to 19 .99
volts). Current ranges, rare
on a DMM, are 10 micro
amps to 1 Amp (1.999
max .) . Resistance ranges
are from 100 Ohms to 10
megohms. It has to-meg
ohm input impedance on
the voltage ranges and
overload protect ion on all
ranges.

All of these features are
housed in an att rac tive
blue high-impact plastic
case which is only 8" wide
x 6 % " deep x 3" high and
we ighs just 2Y. pounds in
cluding four "C" batteries
(not supplied). Accessories
available from Sabtronics
include test leads, an exter
nal de power kit that reo
quires 8 % to 15 V de. an ac
ad apte r, an ac true rms kit ,
and nicad batteries fo r use
with the ac or de externa l
power adapters .

like most inexpensive
VOMs, VTVMs, and DMMs
on ac, the Mode l 2000 is
average se nsing but dis
plays rms values which are
correct ly ca libra ted only
fo r sine wave signa ls. The
$26.95 true rrns kit makes
this DMM true rrns sensing
up to 100 kHz . In my ap
plications, I don't need t his
upgrade and no evaluation
of it is included herein . The
Model 2000 only d raws 120
rnA from its powe r source .
Four al kaline C batterie s
will power it for about 25
hours, typically . I haven't
tried the nicad s and ae
adapter yet , eit her.
Twenty-five hours is a lot

of measuring.
Othe r t han the batteries.

input jacks, and disp lays,
all parts are mounted on
one single-sided PC board.
The FND359 disp lays a re
on a small 1" x 3 Vi" boa rd
which is mounted behind
the front panel. The
d isp lay board connects
through ribbon cable to the
main 6 Vi " x 4% " board .
This board contains the
9 -p us h-button se lec to r
sw itch , seven integrated
circuits , 58 re sistors, 20
capacitors, 12 diodes, 4
trans isto rs , and severa l
othe r misce llaneous pa rts .
The board comes so lder
plated with a solder mask
on the ci rc uit side and
compo nent mark ing on the
component side . All part s
are of good commercial
qua lity . Included on the
boa rd is a ca li b rated
voltage re fere nce IC and
four premeasured resistors
to be used for self-calibra
tion. Sockets are provided
for these parts so that the
heat of soldering will not
change their value . Sock
ets are not provided fo r the
other ICs but a re recom
mended .



Inside the Model 2000.

Sab t ro n ics ' asse m b ly
and operat ion man ua l ha s
rbviouslv been influenced
)y Benton Har bo r. While
lot in the same league with
he Benton Harbor prod
ret. it doesn't fall fa r
oehind. The step-by-ste p in
uructlons could only be
mproved by better pic
to rial s. The excellent com
po nent ma rking o n the PC
board made up for the only
fair pictorials. Total con
st ruc t io n t ime including
calibration took me less
than six hours.

The sol de r mask was a
b ig he lp in p revent ing
solder bridges whi ch would
otherwise be hard to pre
vent on the tlg btlv-packed
board . My kit worked as
soo n as power wa s applied,
attest ing to th e q uality of
the pa rts and ease of con
struc t io n. The manual does
co nta in enough theory of
operation to he lp locate
any problems that ma y oc
c ur.

The se l f- c a l ib ra t io n

capability o f the Mode l
2000 is o ne of the most irn
pressive features of the kit.
in my opinion. There a re
e ig ht va riab le re sistors tha t
must be set to calibrate a ll
o f the different ranges.
This can be do ne wi t ho ut
add itiona l test equ ipment.
using only the pre-cali
brated pa rts and the in
struc tions prov ided by Sab
troni cs.

Afte r ca lib rat ing the
DMM per the se lf-ca libra
tion instructions. I co m
pared its readings with
those of a re c en t ly
c a li b ra ted Fl uke 8100A
DMM. The mean dc volt
age d ifference was 0 .07%,
O hms was 0 .32% , and ac
vo lts wa s 2.9% . No com
pa rison was made o n the
c urrent range s since t he ex
pensive Fluke has no cur
rent range s like my
"c heap" Sabtronics 2000
does.

Sabt ronics also prov ides
complete ca lib rat io n in-

structions for use with ex
ternal equipment such as
might be found in a calibra
tion laboratory . They only
gua rantee thei r published
acc uracy if th is ca librat ion
proced ure is use d . Foll ow
ing thi s procedure using
the Fluke 8100A o nly re
duced the d ifference in ac
voltage read ings. The dc
volts and Ohms mean dif
ference s increased slightly.

No wonder I think the ir
se lf-ca libratio n procedure
is o ne of the best feature s!

The DMM went together
easily due to the quality
pa rts , boards, and instruc
tions. It wor ked right off
with no problems. I now
have a very nice profes
sl o n al-q u al ftv digital
multi meter whi ch I ob
tained for only s light ly
mo re than $60. •

VANGUARD LABS. 196-23 J.m.lu. Ave• • Hollis NY 11423 .... vt
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HIGH PERFORMANCE PRE·AMP

FOR OSCAR
Model

201-29

• High Gain Pre-Amp For 29 MHz.Low Noise
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_ 35 to 40 dB power gain at 29 M Hz with a noise figure of only 2.0 dB and a band
width of I M Hz.
_ Makes reception of OSCAR possible even w ith low cost receivers o r old rece ivers
w ith poor sensit ivity a t 29 MHz.
_ Two RF stages using d ua l-g<lte M O SFETS
_ Manual gain control and provision for AGC
• Requires 1Z volts DC at 10 mA o

V' Reeder Serwce-see psgII' 323 209



Vintage Receiver Mods

-new life
for hamfest bargains

References
1. Meshna. Box 62. East lynn
MA 01904
2. G & G Radio Supply co., 45
Warren Street, New York NY
10007
3. Fair Radi o Sa les, 1016 East
Eureka Street, Lima OH 45802

w ith octal base, they cost
o nly 2Sq- a t G & G, I so I pur
chased ten, ju st to be on
the safe side. I took a look
at the 6KB converte r tube
and decided to leave it as
is, ma inly becau se of the
rat' s nest I found under the
soc ket.

If the foregoing has not
con vinced you o f the
possibili ty of cert ain easy
m odif icati ons, and you sti ll
wan t to re-tu be all the way.
there are several so urces
for economv-rninded pur
chasers. In addi t ion to the
afo rement ioned G & G,
you might do well to try
Fair Rad io. ' In the most re
cent catalog, they had we l l
over 400 different types of
tubes available, all at fai rly
low prices . •

cheap bridge rec t ifier and
f ilter c ircu it. Thi s ough t to
furni sh more than enough
power for a solid state
audio mod ule.

Tubes o f the 6H 6 or
6SQ7 type can be replaced ,
diode for d iode. by t he
ubiquito us 914 or sim ila r
t ype solid state dev ices.
But i f you still insist upon
hanging in with vacuum
tubes, try t ypes 6AL5 o r
6AV6 , bot h m i niatu re
types (7- p rong socke ts)
electri cally eq u ivalent and
much easier to co me by
than octa l types. Type 61 5
in the bfo stage can be
rep la ced by a 6(4 m inia
ture, or, for the ult im ate in
economy. t ry t he 1626
f rom the Command rigs.
Th ey work o kay at 6.3
volts, bu t they ta ke a l ittle
longer to heat up and
shou ld l ast forever .

In the m ore cri t ica l i-f
and rf sect ions, I substi
tuted 717A tubes for the
6SK7s. Essen t ia lly a 6AK5

such a situat ion, e speci all y
in the less c ri tical stages.
Exam ple: I keep an o ld
SX25 rece iv er a round - it
has general cove rage - and
m y f irst conversion w as to
rep lace the rec t ifier tube
with two silicon d iodes.
Fig. 1 shows the c ircu it for
thi s changeover. You ca n
buy a kit from Meshna 1 for
one dollar o r make up your
ow n. Th e kit contains an
oc ta l tube ba se - ve ry con
venient. no wi ring change
required . I've been usi ng
thi s setup for several yea rs
w ith no complain ts . W ith
respect to the audio sec
t ion. the 6F6 output tubes
ca n be rep la ced w ith
ot hers o f like il k . e .g ., 6V6
o r 6K6, or you might leave
out one of the push-pull
pair o f tubes. w ith li ttl e or
no effect o n CW o r SSB
signals. I was luck y to have
a fe w spares arou nd, bu t
when they go, I plan to
disco nnect the id le 5-volt
winding f rom the rec t i fier
socke t and feed it into a

"•

.: ~~
~." •,. ,

'"
Fig. 1.

There are many service
able o ld e r re ce ivers

around t he ham scene.
These are often avai lable
at pr ice s mu ch lower tha n
new equ ipment of com
parable q uali ty. However,
the typica l ha m often shies
away from such o ffe rings .
A side from i-f al ig nm ent
(and poss ibly new electro
lvtics), the greatest pro b
lem seems to be tu be re
p lacements. If you take a
look at a fai rly re ce nt pa rts
catalog, some of the pr ices
may sta rt le you .

Th ere are several dif
ferent ways to cope with

N~i1 Johnson W20L U
74 Pine Tree Lane
Tappan NY 10983

TY.IC.... ~ (n'" 't "
BOTTOM vol _

21 0



Performance You Can Count On

The 3600A, 3550W and 3240HH Frequency
Counters represent a significant new ad
vancement, ut ilizi ng the latest LSI Design . ..
which reflects DSt's ongoing dedication to
excellence in inst rumentation, for the pro
fessional service technic ian and amateur
radio operator. Before you buy a OSI instru
ment you know that the specification is . We
publish complete and meaningful speci fica
tions which state accuracy over temperature
and sensitivity at frequenc ies you need.
And we guarantee those specifications in
writing. JOIN THE RANKS OF THOUSANDS
OF SATISFIED CUSTOMERS. PLACE
YOUR ORDER TODAY AND BE THE ONE
ON FREQUENCY.

• NO EXTRA COSTS·
FREE Shipping anywhere in U.S.A.

& canada. All other countries, Add $10.00.. .
: StrongMt warranty in the counter f ield. :

ONE YEAR Parts and Labor
, Satisfaction Guaranteed. ..... "" , .

MODEL 3600A
$199.95

INCLUDES O VEN TIMEBASE t. .5 PPM

DSI GUARANTEED SPECIFICATIONS - MADE IN U.S.A.
Number Sin

Frequency Acc:ur-ey OYer 01 01 Power
M.... A.n T_ . Iu re '....HZ . """HZ ......HZ Reedoub ........ A ulremenb S~.

OVEN 115VAC or
3600A SOHZ-6O(lMHZ .5PPM 50" to 1000 lQMV l QMV 50MV • .5 inch a.2-14.5VDC 2%"H )( a"w )( 5"'0

TCXO 115VAC or
3550W 5OHZ-55OMHZ lPPM 650 to 85° F 25MV 25MV 75MV • .5 inCh 8.2-14 .5VOC 2%"H )( 8~W 1I 5~D

3240HH 2MHZ·250MHZ 3PPM 650 to 85°F 100MV 100MV NA 7 ,4 inch 4AA Batt 5"H x 3"W x 2'"0

•

MODEL 3240HH
$119.95

BATT. O PERATED

•

MODEL 3S50W
$149.95

INCLUDES TCXO ,0; 1 PPM

ALL UNITS ARE FACTORY ASSEMBLED,
TESTED AND CARRY A FULL 1 YEAR WARRANTY.

see Your Dealer
OR

Call Toll Free (800) 854-2049 aSllnstruments, Inc.
califo rnia Residents. call Collect {714} 565-8402

VISA . Me • AMERICAN EXPRESS • CHECK • MONEY ORDER • COD

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

OSI Instruments Inc.



Dave Beckwilh WB9SEQ
RI. I, Box 608
p {(lj fl/ield IN 46168

Deep, Dark Secrets of the TR·7500

- exposing hidden talents

K e nwood's TR-7500 is
the kid brothe r of the

mo re generalized TR
7400A synthesized 2 meter
r ig . The 44 p re -pr o 
grammed freq uenc ies of
the 7500 cover most of the
com men repeater splits
a nd simplex frequenc ies.
The 15 kHz up-shi ft gives
access to the " in-between"
channels which are coming
into use in some a reas. So
the 7500 is a fai rly friend ly
rig as long as you are in

ag reement with the Ken
wood e nginee rs o n how a
" no rmal" person will wa nt
to use it . And even if you
get an occasional urge to
do someth ing " pe rverted,"
like using a repeater pai r
not sanctioned by the
ARRL, the 7500 gives you
six progra mma ble cha n
nels to indu lge you r whims.

So we have here a rig
whic h incl ude s e nough
goodies to just ify so me in
terest, espec ially a mong

these of us who don 't have
e no ug h coord ina t ion to
twidd le a ll the knobs on a
full-b low n synt hes ize r
while moblling in rush-hour
t ra ffic. I de c id e d th e
TR-7500 was well suited to
my normal o pera t ion and
th at tho se occas io na l
des ires for ext ras were only
brought o n by a n overdose
of glossy fu ll-colo r ads in
73 .

After getting over the ini
tial "high" of using a new
rig, I began looking into the
sche matics to see how the
rig worked . Iwas inte res ted
to see if I could br ing out
the digital synt hesizer in
pu ts to allow the use of
thumbwheel switches to
ente r a freq uency. This is
indeed possible, but the in
puts are 8 bits o f st raight
bina ry (1 5 kHz per step)
whic h don' t lend them
se lves to direct frequency
readout o n BCD thumb
wheel switc hes. However,
in the process, I stum bled
ac ross an unbelievab ly
simple modi ficat ion which
give s ne arl y the sa me

general fr equen cy cov
erage, plus t he abi lity to go
" upside down" with just
the fl ick of a switc h!

The TR-7500 generates
its "center" frequency and
plus o r minus 600 kHz off
sets by diode switching one
of three c rysta ls into an
osci ll a tor. The fi nal fre
quency is obtained by add
ing the synthesize r output
to th is base freq ue ncy. The
three sig na ls (X1, X2, X3)
whic h contro l the selection
of the prope r crystal are in
d uctively decou pled and
filtered to make them t rue
digital signals. These three
inputs to the synthesizer
board, along with two digi
tal outputs which spec ify
the tra nsmit! receive mode
of the transceiver (TS, RS),
are described in Table 1.
Also, Fig. 1 shows the use
of these signals and the
" TX Offset" switch in the
unmod ified TR-7500. This
" no rma l" conf igu rati o n
provides simplex or a plus
o r minus 600 kHz offset for
any of the " ce nter" fre
quencies avail abl e.

Signal Func t ion When True"

Xl Select crystal for + 600 kHz offset
X2 Select crystal for cen ter freq uency
X3 Select crystal for - 600 kHz offset
RS Transceiver is in RECEIVE mode
TS Tra nsceiver is in TRANSMIT mode

' {True = zero volts. false = + 9 verts or floa ting)

Table 1. Digital signals control/ing frequency offset.

-

! _600

m m SI "Pl r.
0 I ,-600 ~

I
I

.- L .J
- TX OrFSH S " ,TC M

Fig. 1. Offset select circuit of unmodified TR-7500.
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Table 2. Effect of switch settings on operating mode.

The simp licity of th is
capability might well be
e nvied by owne rs of ma ny
generalized synthesizers.•

Operating Mode

Normal
Simplex at offset freq.
Same as above
Upside down

"
, ----- ---1

I I
'H~ I 1 I

! SH

--- ---- I".
I,;, I 1 • I

I -------\ I
L_~ ".___ _ _ _ J

s: r-eoc

• i ,;, ~. s''' ''Ln n---;J,, -600
, ,,

- -- L ____ _ ~~ - - --,
r x OHsn " ..rtM

$ . .. t MlS
IOUO

Fig. 2. Offset select circu it with modification in dashed
box.

swapped to go complete ly
upside down. The effects
of various switch combina
tions are shown in Tab le 2.

51 $ 2 aeev. Freq. Xmil Freq.

Off Off Center Ollsel
On Off Off set Offset
On On Offset Ollset
Oft On Offset Center
Where: "Cente r" is the displayed freq uency

" Offset" is the displayed frequency plus or minus the o ffset se lected by the " I Xonset"
switch

which runs from switc h
S1A to the frame of the ri g.
After finding the right size
switches, the entire modi
fi cation took less th an two
hours to instal l.

When S1 and 52 a re in
the off (normal) pos ition, o r
the " TX O ffse t" switc h is
se t for simplex. everything
fun ctions just as Kenwood
intended. Switchi ng S1 o n
forces the rig into simplex
at the se lected o ffse t fre
quencv . On a repeater. this
is equ iva lent to rece iving
d ire ct w hil e st ill t rans
m itt i ng thr ou gh the
mac hine . With 51 off and
52 o n, t he transmit and
re ce ive fr eq ue nci e s a re

The schemati c in Fig. 2
shows the modif ica tion in
a dashed box. It consists of
in ser tin g t w o OPOT
switches in the R5 and T5
signa l line s. Actua lly, a
z-oole. 3-posit ion switch
would be more suita ble,
but I was unable to find
o ne small e nough to fit in
the avai lab le space inside
the case. I found tha t a pai r
of min iat ure slide switches
(Rad io 5hack 275-327) with
the lugs bent out to the
sides fit nicely in a space
just above the mai n fre
quency selector switch. A
piece of ca rd stock o r
myla r may be necessa ry to
prevent contact between
the co mpo nents. The R5
and T5 signa ls are avai l
ab le at connector J3 o n the
top side behind the meter.
The two signal wires are
cut and the four ends
sp liced to a n eight-inch
pigtail coming from the
switches mounted on the
top cover. The p igtail a lso
co nta ins a groun d wire
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The TTY Lifesaver
- saves money, too

Ralph R. Sergo
1306 Harris, Api. 83
Kifleen TX 76541

T he mean time between
f ailure s of a tele

typewriter term ina l can be
extended by the ci rcuit
that turns on the motor on
ly when information is be
ing received o r t ransmit
ted . In that way , the
m e ch anical wear and
destru ct ive tempera t ures
are minimized in a motor
th at is cont inuously
powered up but seldom ac
tive. However, the power

to the term ina l consumes
about $50 worth of elec
tricity a year. If it is only
active 10% of the time,
this ci rcuit could save $45
eac h year fo r each
machine.

A logic circuit fo r this
app lication is show n in Fig.
1. Circuit operation is as
fo llows: Whe n no char
acters are being t ransmit
ted over the current loop,
the M(T2 optoiso lator
keeps the trigger input of
the 74121 monostable
mu ltivibrator at logic " 0".
If cha racters are sent to the
teletypewrite r, or if the

te letypewriter break key is
d epressed , the curren t
loop is broken, and the l ine
74121 is t rigge red. Th is trig
gering fires the 555 timer,
ac tiva ting r e l a y " K"
through the Da rlington
pair (Q1 and Q2l, the reby
turning on the motor of the
teletypewriter. The ti me
t he motor remains ener
gized, " T", is given by the
expression (R5 + R6) (4,
where (4 is expressed in
microfarad s and R5 and R6
in megohms . Res istor R6
adjusts the t ime period be
tween 2.5 seconds and 20
minutes. If anot her cha r-

acter is received or the
keyboard is used duri ng
the t ime that the motor is
energ ized, the monostabJe
resets and the t imer then
retrigge rs i t , keeping the
te letypew ri ter on for
another time period "T" .
To d ischa rge (4 c orn
pletely du ring t he reset
process, R4 and (3 shou ld
be greater than 2.4 X ( 4,
where R4 is in kilohms and
(3 and (4 are in micro
farads. 03 and R7 and (6
prevent t he relay from
turn ing off du ring the 0.3
second reset operation.

Standard cur rent loops
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brea k to t he machi ne .
Turn-off time delay ca n be
c ha nge d as de s ire d to
a void n e e dl e s s tu rn
on/tu rn-off cyc les .•
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break key starts up the
te letypewriter loca lly. For
this fe ature to work in a
full-d u p le x sys te m , the
software must echo the

Total parts cos t is about
$20, and the unit pays for
itself in just a few months.
With the device install ed,
the power switc h is le ft in
the " o n" position . The
system softwa re should be
cha nged to se nd nonprint
ing c ha racte rs to the
o pe rat ing tel etypewriter 1
seco nd before act ual infor
mation out put so that the
moto r ca n co me up to
o perat ing speed . In a halt
du plex system, hitti ng the

of 20 mA and 60 rnA ca n be
used . Diode 2 (0 2) protects
aga inst acc identa l reversal
of line polarity, and (2 pro
vides immunity from noise
on the line. Defeat switc h
" 5" permits normal use o f
the tel etyp ewriter ter 
minal. The schemat ic of
the powe r supply incor
po rates the t ransformer
within the teletypewriter.
This entire circuit ca n be
built o n a 3" x 3% " printed
circuit board and installed.

DX
ffom page 46

Commi ttee that would require
ca rds submi tted for single
mode DXCC to show that the

. appl icant both tran smi tted and
received in the required mode.
The result is that it is possible
to earn a CW DXCC without
making any CW·to-CW con
tact s. Just work them on SSB
and get a quick report on you r
CWoTh is award is now recoq
nized as the ARRL Half A- -
DXCC.

With the assistance of the YL
SSB net at 14332, the FCC
recently shut down the opera
t ion of W6GSM/mm aboard t he
salli ng vessel Summer Breeze.
It seems t hat Mr. Timothy J.
Wenger had read about th e use
of amateur rad io in a yachting
magazine and found communi
cations on the amateu r fre
quencies to be more rel iable.
When confronted by t he FCC,
Mr. Wenger stated that he was
never advised when he bought
the equipment that a license
was required for transmission.
In view o f M r. W enger 's
cooperative att itude, no recom
mendation toward criminal pros
ecut ion was made.

The August 8th issue of TIME
magazine carried a very inter
mauve article about lobbying in
Washington and what it takes
to get legislation moving or
government regu lations at
fected. Write your ARRL Direc
tor abou t the need for League
representation in Wash ington.
The ban on ten meter ampl if iers
could have been stopped with
effective lobbying .

Speaking of the ten meter
ampli f ier ban , it seems that t he
responsible manufacturers of
amateur radio amp lifiers were
the only ones who hail ed ten
meter amplifie r production .
The manufacturers 01 il legal
CB Hnears si mply changed

I rom am pl if iers to c rysta l.
cont rolled , broadband amateur
t rans mi llers requ i r ing f o ur
Watts drive. CBers simply use
their CB transceivers as drivers
instead of crystals . The result?
Law-abt o tna amateurs lose
thei r ten meter ampl ifiers whi le
CBers continue to run illegal
hig h·power amplifiers . The
ARA L recent ly passed a resolu 
t ion 10 noti fy the FCC of th is
practice.

12FG P made some 1400
OSOs during his recent 60 1FG
stay. License documents have
been forwarded to the DXCC
desk fo r approval.

The Yl 1BOG staff ordered a
copy of t he Bill Orr W6SAI
Antenna Handbook in an at
tempt to beef up the signal.

IRCs can generally be pur
chased at a considerable sav
ings from some of the more ac
tive OSL managers like W3HNK
or WA3HUP. Drop them a l ine
wttnan SASE and inquire.

The long, drawn-out (read ex·
pensive) antenna tower case of
N60Q is still in the courts. The
outcome of th is case could very
well set a legal precedent that
will affec t us all. Donat ions to
hel p f igh t thi s su it are bad ly
needed and can be forwarded
via the Southern Cali fo rn ia OX
Club, 28403 Covecrest Drive,
Rancho Verdes CA 90274.

The FT·560 forwarded to
Y I 1B DG b y the N orth e rn
Ca liforn ia OX Club has ap
parent ly been refused.

All Clipperton cards should
be out by the ti me you read this.
If you rs is among the missing ,
try again to HB9M X. All other
routes are closed.

The grea t days of DXing are
upon us once again . Two years
ago the smooth ed su nspot
number bottomed out at 12.2.
The smoothed sunspot number
is now pushing 120 and the flux
is running around 140. Remem-

profit and you can receive more
information by writing to Box
71 7, Oakland CA 94604.

ARRL growth conti nues, but
not at the fa ntast ic rate of last
year. July members hip was
167,000 with pred ictions of
180,000 by 1980.

According to HL9WI, some
700 Koreans recently passed
the new amateur examinat ions.

JL pre fi xes are beg inning to
show from Japan. They are qet
ting close to their ITU anoca
tron which ends at JSZ.

A group 01 Arizona Gotrocks
are negotiating to purchase
Ambergris Cay in the Turks and
carcos Islands and set up their
own government. They plan to
issue passports, regis ter cor
porations, and issue the ir own
stamps and currency. Th is
should convince the doubters
that there wi ll always be new
ones to work. The offe red price,
by the way, is 50 mi llion dollars.
Expensive even fo r beachfront.

The Canad ian A m a t e u r
Radio Federat ion News Service
recently issued a notice to the
effect that in addi tion to the CF
fo r VE and CY for VO pre fix es,
DOC Can ada had aut horized
the use of CF8 for VY1 in the
Yukon Territory. These special
prefixes may be used by Armed
Forces Personnel either active,
reserve, or ret i red to com
memorate 75 years of can a
dian Armed Forces commu
nications.

Also on the Canadian front,
the Canadian rnteroecartmen
tal Committee on WARC '79
has released a supplement to
t he second draft Can adian
position proposals, issued las t
April. Good news is that the
proposal to change the ITU Arti
c le 41 , which would have per
m itted " no -c od e" amateur
licenses, has been deleted. Bad
news is t hat the proposal to
remove 420-430 MHz and 3.8·4.0
MHz from the am ateu r service
stitt stan ds. Amateur com
ments on an in ternat ional oro-

Continued on page 224
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Lauren A . Colby
15 N. Court 51.
Frederick MOll701

Build the "Version Three"
- simple RTTY TU does it all

Fig. 1. RTTY TU for TV t ypewriters and Baudo t/ASCII con
verters.
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This art icle describes a
RTTY TV designed

speci f ica ll y to drive elec
troni c printers and video
display s, includ ing suc h
devices as Baudot/A SCII
c o n v e r t e r s. T he TV
features th e followi ng:

e Ex t re m el v good
perfo rmance on weak
and noisy signals.
e No exte rnal or in
ternal power supply
needed-all power is
deri ved from the
receiver aud io and
the local loop.
e Low-voltage local
loop (as li ttl e as 8
vo lts and no more
t han 12). No high
voltage to fry
delicate TTL compo
nents or the owner
thereof .
e High im munity to
drift and mistuning.
In the design of TUs to

dr ive mechanical te le
p ri nte rs, the re are n u
me rou s c o n st ri c t i o n s

which do not apply to a TU
which is to be used with a
Baudot/ASC I I converter
and TV typewriter. The
mechan ical printer must
be driven with high
voltage for good wave
fo rm . A so l id state device
requires no such high vo lt
age. M ec hanical prin ters
cannot tolerate m uch tele
g raph di stortio n ; so l id
state devices usually can
tolerat e quite a bit.
Mechanical printers re
quire good, clean square
waves for prope r opera
tion . Solid state displays
generally conta in all kind s
of interna l devices which
clean up any wavefo rm
problems.

The design philosophy
behind TUs wh ich drive
me chan ical printers is
generally to create a big
electronic toggle switch .
The theory of such designs
is that st rong, clean pulses
w ill f l ip the sw itc h, whi le
noise and QSB w ill not.

That t heory is fine, but a
price must be paid for such
a design, and that pri ce is
poor performance on weak
si gna l s (bec au se weak
si gn a l s won 't flip the
sw itch). I have owned more
than a dozen such TUs
over t he years, both home
brew and mi litary surplus ,
and no ne would make
good copy on signa l s
which drove the Scrneter on
my surp lus Co ll ins tank
receiver to less than about
the 2o---dB mark. The TU to
be described here wilf
ma ke good copy on signal s
w hich fall we ll below the
2D-dB m ark. In fact, when
used with Jeff Ro lo ff' s
Baudot/ASC II conve rter
and TV typewr iter
("ASCII /Baudot Converter
for Your TVT," Jeff Rol off ,
73, November, 1976), the
TU will make legible copy
on signals which won't
even budge the meter.

Theory of Operation

Referring to the circuit
diagram (Fig . l), we see that
two 88-mH toroids have
been made into trans
formers by wind ing 50
turns of wire onto them, to
serve as primaries (hint :
don't t ry to count 50 turns;
just wind 100 inc hes on
eac h toroid ). The 47D-Ohm
resistor in the inpu t is just a
p recaution to p revent
damage to the tuned ci r
cuits and diodes in case
so m eb o d y a ccidentall y
turn s up the receiver

vo lume to full bl ast; you
may or may not need it
with your rece iver.

The .0 33 and .068 1AF tun
ing capacitors mu st be
paper or mylar, and prefer
ab ly shou ld be rated at 200
volts or better. Al so, the
cou pling capacitor (.1 IJF)
shou ld be paper or mylar .
With the values of tun ing
c a p a c i t o rs sho w n , the
higher tone (mark) will be
2975 Hz , and the lower
tone (space) will be 2125
Hz , providing for a shift of
850 cycles. For 425 cyc le
shif t, add ,015 IJF to the
,033 IJF capac ito r. For 170
cycle shif t, add an add i
tiona l c ap a c i t an ce of
about .007 jJF. Actuall y,
because t he TU is capaci ty
coupled, tuning is very un
c rit ical , and you will f ind
that you can copy 170 cy
cle shift easil y w ith the
tuned circuits set for 425
cycle shift ju st by st rad
d l ing the signal. For very
best weak signal perfor
mance, however, the ci r
cu its should be tuned ex
act ly.

The tuned ci rcuits drive
diodes connected in a con
v ent i o na l double-tun ed
di sc rimin ator conf igura
t io n . The d isc r im inator
dr ives a pai r of Siliconix
high-power MOS f iel d 
effect transi stors . In the
first two versions o f thi s
TU. , used only one FET in
the output. Th is gives very
good performan c e o n
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taped RTTY, but is not
satisfactory for reception
of keyboard sendi ng be
cause the FET is norm ally
off, so tha t duri ng long
pauses in keyboard tr ans
missio ns the loop current
will d rop to zero, simu
lat ing a space, and the
video display will print an
e rror. By using two HTs,
the circuit is no rmall y on,
a nd the pu lse s a rriv ing
from t he 0.1 JAF coupling
capaci to r dr ive the loca l
loop off .

My loca l loo p consists of
a variable bench supply,
zero to 12 volts, adjusted
fo r 60 mA loo p current.
You may wish to use a fixed
sup ply, with a n adjust ment
pot in series therewi th . For
a t z-vo lt su pply , a
200-0 hm, t-wan carbon
control should make an
adequate pot. The optoiso
later circuit is part of the
Ro loff Baudo t/ASCII dis
play which F'm using. Most
othe r so li d sta te displays
a re simil a r a rra ngements .

Co nstructio n and Availa
bil ity of Part s

I const ructed my uni t on
a p iece of Radi o Shack
perfboerd. the kind that
p lug s into a 22-pin edge
connecto r. The to roids a re
bolted to the boa rd wit h
rubber faucet washe rs and
nylon nuts and bolts
(available from Radio
Shack - the nylo n nuts and
bo lts, I me an , not t he
fau cet wa she rs). Wir ing is
ordi na ry " ra t's nest ."

88-mH toroids can be
purchased at SASCO Elec
tronics, King Street, Alex
andria, Virginia . They are
not a regul a r mail-order
ho use , bu t if you ca ll them
on t he phone, yo u can
probably get them to ship
you a couple. The power
FETs are ava ilable from Tn
Tek . lnc ., 6522 North 43
Ave ., Glendale , Arizona
85301 . They are $6.95 each,
plus 40 cents extra fo r t he
specs (which you wil l need
in o rde r to figure o ut th e
lead configu rations). This

company makes very
prompt shipment. so that if
you send in your o rde r o n
Monday. yo u'll probably
have t he H Ts by the fol
lowing week en d . Speci fy
tha t yo u wa nt the type
"VMP-2" FE T. The tu ning
capacitors may present a
problem . Try local TV job
bers. If that fail s, you'll just
have to sc ro unge aroun d in
the surp lus stores .

Operat ion
Tuning of the TU may be

monitored with a scope or
you may insert an LED in
t he lo ca l loop to monito r
the o n and off pulse s. O n
st ro ng signa ls, the TU will
make perfec t co py, regard
less of the setti ng of the
re ce ive r a udio controls .
However, when you are
digging down in the noise
for weak signals, whic h is
the main fu nc t io n of t his
unit, ca refu l sett ing of the
rece iver aud io will pay off .
If the receiver has a noise

limiter, you will usually
find that you get better
results with it turned off .
O n a weak and fad ing
signa l. set the rece ive r AVC
to o n a n d adjus t t he
vo lume to t he point whe re
the disp lay just begins to
print. Then advance the
control just a hair.

In connect ing this unit to
certai n types of solid state
eq uip me nt, such as a
Fred erick Elec tron ics code
converter, you may find
that the equ ipment " lock s
up" and fails to print. This
effect is caused by audio
leaking through the cir
cuits of the "Version III "
and ge tting into the ci r
cuitry of the equ ipment
which is be ing driven . The
cu re fo r this is to connect a
35 JA F capacitor directly
across the printer output
terminals of the " Ve rsio n
II!. " Do n 't use this
capacitor if you do not
need it; it wil l s lightly
degrade the we ak signa l
perfo rmance. •

IIW IL Wf Na.
10 14.1 a ..- ..... $' • .M
N 14.1 ~ I'" UlU"
10 14.' 2IUao U1q IJ""
N 14.1 u .s- I ..... ...•
n tU u .s- I .a. u....
7CI 14.1 u,_ 1..... UM.M
111 I'" U .S- l .kI; 12"."
10 14.1 41__ l~ IJ....

-.il2 L~NAR
eleCtronics ~r~:::',:."..,,...,,..

.... ll1tllJG AntituJ:
WB 6NMT

BI-lINEAR VHF MODELS
• Covers t lllire Amateur Band wl o TUlli llg
• Built-in Receive Pream plif ier
• Automatic T-RSwitching
• Exceeds fCCR&D 20177 Bequiremeets of -60 dB
• Variable T-R Delay for SSB/ CWuse
• Pru mp & Power Amp Indepelldent ly Controllable
• Preamp nom 10 dBgain. 2 dBOverall NF
• FUllC1 ional1y Designed Pachge includlS mounting lip......,., _.- \- , .Jlu.... ....1.. ..-
...... ,.... I..U4l$ _ I ..I. '"'''' Z2e-Z25 .._1_ I"'''' ZS__ -'1_ 12'1-14'(S _ ) _
1,.)11»1_220-225 :15.
lIln.l5Of' 111 25.
21111-2_ 1 141 lOW

Modlls tor 1111148-11' Mit! 111II1II. ~ MHl ' ...."'" Dthlr -...s!iO ""'_ 432
..liz llIndl,. ~"I ill .... ""...

• 3 watts i~. 125 Wil\t$ output.
• 10 watts in. 250 wilm outpll1.
• linuriled amp tor SSB use,
• While millTt' milY na t need thi, pilltitulilr ilmp. LlIIlilr hils the tlpibilities to

mike it .....li*.WitJl Lunar. ih qUil.ry and pe:rformillll:l Ii",t. tllefl plI'Mf.

INTRODUCING OUR NEW AMP
MODEL 2M10-250P

These ultra performiOl:e rKeivillg preamplifiers are suitable to the
mest demanding needs where low noise figure is important!

See a dealer Of write Lunar for dealer list.

LUNAR'S RECEIVING PRE-AMPS

PRICES ON ALL LUNAR AMPS AND PRE·AMPS WILL BE INCREASED NOV. 15TH. ORDER NOWI
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D IVISI ON O F BROWNIAN E LECTRON ICS CORP.

320 WATER STREET / BINGHAMTON. N.Y . 13901 /Phone601·72J..9574

master charge.... ............., .
r

• H igh eff iciency means low
current d rain.

• Broad band design (no tu ninql .
• D irect 12 vo lt DC operat ion.

• Ind icator lamps for On/OH
and FMISSB.

• Relay S'N it ching (allows you
to put ampl if ier in or out of
circuit at the f l ip o f a switch).

• Insert ion lossof less t han 1dB .
• 90 day lim ited warranty on

part s and labor .

FEATURES

$149 .9 5
169 .9 5
259.95
239.95
164.9 5
159 .9 5
259 .95
159 .9 5
179.95
259.95
2B9.95

W I R ED A ND
TE STED PRICE

'OW
' ow
..ow
150W
. ow
.ow
120W

'"'W
4 0W
sow
sow

POWER
O U T PU T

E Mpo rt pr ice, ar e ,lIghtlV h igher .

, engineering

PO WER
M O D EL BAND EMI SSION IN PUT

BLC 10 /70 1 44 MHz CW- FM-SSB/ AM ' OW
B LC 2/70 144 MHz CW·FM -SS B/AM 2W
BLC 10 / 150 144 MHz CW-FM-SSB/AM ' OW
B Le 30/150 144 MHz CW·FM·SSB/AM 3<1W
BLD 2/60 220 MHz CW-FM -SSB/AM 2 W
BLD 10/60 220 MHz CW -FM -SSB /AM ' OW
BLD 101t 20 22 0 M Hz eW- FM-SSB / AM ' OW
BLE 10/40 42 0 MHz e W-F M -SSB/AM ' OW
BLE 2/40 420 MH z eW-FM-SSB/ AM 2W
B LE 3018 0 420 MHz CW-FM ·SSB/ AM 30W
BLE 1 01B0 420 MHz CW·FM·SSB/AM ' OW

F.0 .B. Binghamto n. Pr ice' an d speci fi cations a'. subject to change.



Warrf'n MucDowe/l WlA OO
939 Luke Street
AngQ/U N Y 14006

Heath's GR-88 Gets Religion!

- convert it to 2 meters

I t appears tha t, due to the
increase in popularity of

"scanning" type VHF re
ceivers, the Heathk it'" C R
88 tunable receiver has
be com e a vailabl e at
modest sale price s. The
CR-88 is a complete ly solid
sta te rece iver that tunes
from about 152 to 174 MHz
and has provisions fo r one
c rysta l-controlled c ha nne l.
With the se lf-co nta ined
batte ry pack, it is com
p letely por table . Full
sque lch circuitry is also a
fi ne feature of thi s re
ce ive r. It doe sn't have a
3O-pole crysta l filter fo r the
u ltima te in se lec tivi ty. but
the 10.7 MHz i-f is quite
good fo r a genera l-purpose
monitor receiver.

The front end or tuner

<D @
c,oz no,

<C> @>
c,o, L'OZ

@ e
CIIZ TI02

Fig. 1. CR-88 tuner. top
view.
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portion of the C R-88 is fac
tory assembled and pre
aligned. The 10.7 MHz i-f,
squelch, and audio board
must be co nstructed as a
typica l Heathkit. The 10.7
MHz i-f transformers have
al so been factory aligned
for e ase in the final tune-up
procedures.

Although the GR-88 has
a fa ctory prealtgned front
end , it can be quite easi ly
retuned to cover 142-160
MHz with no additional
components. This 142-160
MHz frequen cy span
all ows reception of MARS
channels below and above
two meters and most of the
public se rvice frequencies
above two meters.

The CR-88 can be re
aligned for two meters with
a minima l amount of test
gear . All that is necessary is
a simple grid-dip meter or
sig nal gen erator that
covers two me ters and
bel ow. The plast ic a lign
ment tools pro vided by
Heath in the original kit are
adequate for tune-up. Do
not use metal tune-up tool s
as thei r re sul tant capacity
can make alignment pretty
tough .

Fig.1 illustrates the posi
ti ons o f the coi ls and
ca pac ito rs that will have to
be adjus ted during al ign-

ment . The first step is to
cou ple the test generator
to the CR-88 receiver. Of
co urse, if you are fortunate
enough to have a signa l
generator. it can be cou
pled directly to the anten
na input. If you are using a
grid-dip meter, a sma ll
pie ce of hookup wire in
serted in the C R-88 anten
na jac k will co up le the
signal into the receiver.

The ma in tu ning d ial of
the receiver shou ld be set
at 152 MHz o r its lowest
frequency setting. The dial
should rema in in this posi
tion during the ent ire tune
up procedure. With power
o n and the sque lch off. ad
just your signa l so urce un
til this frequ ency (about
152 MHz) is detected by
the receive r.

( 112 is the metal screw
(olde r models) or ceramic
ca pac ito r (newer models)
that trim s the frequency of
the osci ll a tor stage. C112
should be tuned in sma ll in
creme nts and the received
signal followed down the
band wit h you r s igna l
sou rce. You wil l eventua lly
re ac h a point whe re thi s
tr immer (C1 12 ) will no
longer cause a decrease in
frequen cy . With the sc rew
type trimmer, it probably
will be all the way in . leave

the tr immer at th is setting.
1102 is now tuned clock
wise until you detect a fre
quency of 142 MHz.

We must mention a t thi s
point that n02 (10.7 MHz
mixer coi l) should not be
adjusted at any t ime dur ing
the rea lignment.

The rf amplifier a nd mix
e r stages are next in the
alignment procedure. With
the same signa l source at
142 MHz , adjust both ( 102
and C109 fully clockwise
to increase their capacity.
n01 and 1101 are now ad
justed clockwise for a max
unum inc rease in signa l
st re ngth.

If you are using a grid
dipper as the signa l source,
back it as far away from
t he rece ive r as possib le
and retune n01 and l101
for maximum signa l. C102
and ( 109 ca n also be ad
jus ted for maximum .

When you can no longer
detect a n increase in sig nal
fro m the te st source, at
tach your two meter a nte n
na and tune around a bit.
At this point, some two
meter activity shou ld be
detected . Select a weak
statio n a nd o nce aga in ad
just n01 , l101 , C102. and
( 109 for maximum . This
co mpletes the front end
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New Ilm proved
Heavy Duty

_HAM-III

ROTORS
NOW

ONLY
$129.95

with Control \:r;:;~1
(LESS CABLE)

fiRE
HERE

AMATEUR CENTER
"America's Most Reliable Amateur Radio Dealer"

SAVE 10% =~~D~:D R~~~';rLl~~DTHANDR~~:
0% "CASN" SAYINGS NOW IN EffECT on NOW & SAYEI CALL or WRITE TODAY •••

the•• popular TIl-BAND BEAMSI AND. • • -TERMS: "CASH" means CHECI,
.1ttI "PACDGE" PURCNASE of ..Iocted MONIT ORDER or C.O.D.
nl·BANDERS •• • ,oo con BUT ANEW CDE REGULAR SPECIAL "CASH" PRICES.

MARE /MODEl PRICE BEAM OHIT BEAM & ROTOR
CUSHCIAFT AlB-34 4·llemcurt 2·IW $259.95 $209.95 S319.95
HY-GAIN TM3·JR. 3·1""'ln1/300W $144.50 $129.95 $242.50
HY·GAIN T"3.MI.3 3·1"...ln1/1IW $219.95 $179.95 $289.95
HY·GAIN TH6·DXI 6-11''''lnt/21W $296.95 $246.95 $349.95
MOSLEY TA·33·JR 3·11,...ent/1IW $151.85 $136.50 $247.50
MOSlEYU·33 3-11e"'1"'/2IW 5206.50 $185.00 $294.50
MOSLEY TA·36 6·1"lIIlnt/2IW $335.25 $299.95 S399.95
MOSLEY Cl·33 3·IIe....nt/21W $232.50 $209.00 $317.25
MOSLIY C1·36 6·IIe",e,,'/21W $310.65 $279.50 $384.50
WILSON SYSTEM I 4·Element/2IW $274.95 $224.95 $329.95
WILSON STmM II 3·Element/2IW $219.95 $179.95 $289.95

FREIGHT: ALL SHIPPING CHARGES "COLLEO" - F.O.B. WATERTOWNI

f)E.' TlW.' IILI- :!.'()()
160 thru 10 Meter Amplifier



alignment. If you so desire,
the 10 .7 MHz i-fs may also
be tweaked up a bit. With a
weak two mete r stat ion,
ca refu lly ad just Tl , T2, T3,
and T4 fo r optimu m signa l
and cl arity of FM recep
tion .

Although we have no t
t r ied c rys ta l-co nt ro lled
operation o n two meters
with the GR-88, it should be
ent ire ly possible. For a fre
quency of 146.000 MHz.
th e c rysta l fr equ en c y

DX
from p;tge 211

posa l to reserve 10 kHz in each
amateur band for worldwide
commun ications during nat
ural disasters have been in
vited. Last-chance comments
closed on August 31, aller
which the CIC will prepare the
Canadian position for WARC
'79.

wou ld be determined as
foll ows: 146.000 (des ired
re c e ive fr e q uenc y)
10.700 (i-f frequency) =
135.300 (osc illa to r o utput
frequency) . 135.300 (oscil
la to r output frequency) +
3 = 45.100 (crys ta l fre
quency).

Therefo re t he c rysta l fre
quency wo uld be 45.1 00
MHz.

When o rdering a crysta l
for a speci fic frequency. it
sho u ld be of the following

aSL IN FORMATION
A2CED to K4EBY
A51 PN t o H. N . Pra d ha n ,
Amateur Radio Station, Post
Office, Thimpu, Bhutan
D68AF to K5YY
FG7TD to W5RU
FR7BV to Michael Di Orio, LEP,
Route Des Makes, 97450 Saint
Louis, Reunion Island
GU5CI AIG U4EO NIG U3YIZ t o

ty pe:
Holder: HC·1B/U
Load capacitance: 32 pF
Mode: Parall el resonance
on th e third mechan ica l
mode of osci llation
Frequen c y t o l era n ce:
.0025% at 25 degrees C.
Maximum d rive fevef: 1.2
mW
Effect ive res istance: 25
Ohms

( 44 will ha ve to be
re tuned fo r a resonance o f
l3 at 135.300 MHz fo r

K5YY to PO Box 5299, Litt le
Rock AR 72215
KA11W to K8DYZ
KM6BI to W5RU
Box 100, Guernsey, Channel
Islands, UK
H44CD to W4BAA
HF0POL to SP2BBD
HZ1BSJ8Z4 to PO Box 31 , Gratz,
Austria
Nort her n Califo rnia DX
Foundation- see text
PJ8USA to W1CDC
S8ABC to Box 900, Secunda,
2302 Republ ic of South Africa
ST0RK-see text
SV0WY to SJSgt Mike woorver-

rece ptio n at 146.000 MHz.
It is possible th at a small
a mou nt o f c a pac ita nce
may have to be added to
( 44 (i n paral lel w ith). Use a
high-qua li ty si lve r mica for
this applica tion should it
be necessary.

Upo n co mple t ion of th is
c o nv e rsi o n , the GR -BB
se rves well as a genera l
pu rpose rece ive r fo r both
two meters and the add i
tio nal frequencies up to
162 MHz. •

ton, PO Box 3078, 7122 Broad
casting Sqdn, APO NY 09223
SV0WTI to Box 722, APO NY
09223
SV1JG-see text
TAl ZB to Melin Kut lu, BOK 188,
Istanbul , Turkey
VE1MTA- see text
VR3AH to WB4PRU
4AAFR to BOK 642, Saltillo,
Mex ico
4U1UN - see text

Many thanks to the West
Coast OX Bulletin and the Long
Is land OX Assn. Bulletin for
much of the preceding mtcrma
tion.

OSCAR Orbits
The lis ted data te lls you the time and place that OSCAR 7 and

OSCAR 8 cross the equator in an ascending orbi t for the fi rst t ime
each day. To calculate successive OSCAR 7 orbits, make a list o f
the first orbi t number and th e next tw elve orbi ts for that day . List
the time of th e first orbi t. Each successive orbit is 115 minutes
later (two hours less f ive mi nutes). The chart gives the longitude of
the day's f irst ascending (no rthbound) equatorial cross ing . Add
29 ° for each succeeding orbi t. When OSCAR is ascending on the
ot her side of the world from you , it wi ll descend over you. To find
the equatorial descend ing longitude, subtract 166" from the
ascending longitude. To find t he lime OSCAR 7 passes the North
Pole, add 29 minu tes to the time it passes the equator. You shoul d
be able to hear OSCAR 7 when it is w ith in 45 degrees of you. The
easiest way to dete rmine if OSCAR is above the horizo n (and thus
within range) at you r location is to take a globe and draw a circle
wi th a rad ius of 2450 miles (4000 kilometers) from your QTH. If
OSCAR passes above that circle, you should be able to hear it. If it
passes right overhead, you should hear it for about 24 minutes
total. OSCAR 7 will pass an imag inary line drawn from San Fran
cisco to Norfolk about 12 minutes after passing the equator. Add
about a minute fo r each 200 miles that you live north of t his line. tf
OSCAR passes 15 ° east or west of you ,add another minute ; at 30 °,
th ree 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 calculat ions are sim ilar to those for OSCAR 7, with
some important exceptions. Instead of making t a orbtts 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 th irteen orbits
for that day. List the t ime of the first orbit. Each successive orbit is
then 103 minutes later. Due to incorrect tracking information ob
tained during the early days of OSCAR 8, the equator crossing
times contained in most published charts are in error, To correct
this error, mu ltiply the orbit number by 0.00205 minutes and add

224

th e resul t to the equator crossing time as printed in the charI. For
example, the published l ime for orbit num ber 3352, the fi rs t
equatoria l crossi ng on November 1, 1978, is 001 8:50 UTC. Thus, fo r
orbi t number 3352, the corrected equ atorial crossing t ime Wou ld
be:

Corrected lime = 0018:50 + (3352 x 0.00205 minutes)
= 0018:50 + (6.8716 minutes)

= 0025:42.3
The longitud e figu res contained in t he OSCAR 8 chart are virtually
unaff ected by thi s tracking error. The chari gives the longitude of
t he day's first ascending equatorial cro ssing. Add 26 ° for each
succeeding orbit. To fi nd the time OSCAR 8 passes the North Pole,
add 26 minutes to the time it crosses the equator. OSCAR 8 will
cross the imaginary San Francisco-to-Norfolk line about 11
minut es after crossi ng the equato r. Mode A: 145.85,.95 MHz uplink,
29.4-29.50 MHz downl ink, beacon at 29.40 MH z. Mode J :
145.90-146.00 MHz uplink, 435.20·435.10 MHz downlink , beacon at
435.090 MHz.

O. ca, 7 Orbllal Inl.,..malion O.c.r' Orbila lln'Of ma hon
Orbil Data Tlma longituda Orbll Data Tlma l onlli lua.

(Now) (GMT) 0 1 E4 _ INo.) (GMT) 01 E'I,
C,oning ' W Cro..ing ' W

18120 Bbn , 01.. . 7 '" aasax , 00'8:!iO 'M
18132 Abn , ...... 710 ""'~

, 002.02 al .•
181.5 Bbn a 013825 eae 3380 Abn a 002913 ar
18157 Bbn • 003H5 ." ~Jbn • -" ""1811'OAbn • 013203 eao ,.,,"~ s "'"" 51 3
18182 Bbn • 003123 ." 30122 AM e ...... ".
18195 Bbn , 0125 .' 8H 3>lJ6 Abn r ClOt9:59 ."18207Abn , 002501 ." ~""

, 0055:11 ."18220 llbn • 0119 '8 ~, J.I&.l, Abn , 0100:22 ."18232 Bbn " 001839 .n 30178 AM " 0105.33 578
182.5 Abn " 011256 '" 3oI92 Jbn " 0110.•5 '"18257 Bbn " 00'2:17 .n -,~ " 0',556 ".•
1821'0 Bbn " 0106 3>l '" ~,~ " 0'21:(18 '"18282 Abn .. eooe .. '" ",..~ .. 0121U9 '"""".. " 0100 12 ", as-ax " 013'30 M'
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• The SCA1000 - sim p ly the l inest repeater avai lable on the market ... and often compared to tess
fea tured " commercial" units sell ing for 3 t imes the price ' This is a 30 WI. unit. With a very seosmve S
selective receiver Included IS a built-in A( Supply, NEW hpanded M emory CW IDer, l ull metering

and lighted status indicators/c ontrol push-buttons. c ry st a l~, lo ca l rnic , etc. AI~o provided are jack s for

emergency power, remo te cont rol , autopatch. etc.

. A l u ll com plement o f options are "\I" i l " ble: Duplexe-s. Cab le, 'Pl.'. TouchTone™ Control. H l/LO
Power, Autopatch, bQ.7Q wt . transm itter, 2-4 chan. 10, Cabinets, etc. Please inqu ire.

• The Spec Comm Repe"ter System . a sound, long-term inves tment available only by d irect lac-

tory o rder. Get you r o rder in A SA P,!

~:

Rea' eIla56i• • re'" 0 1,~ala, ...,In

" RII & Til Assy. "

• Normal patch, or secure reverse pat ch ac
cessed by a control op.

• 3 digit an t l.falslng access - single d igit drs-
connec t

• 3 d igit on-off contro l 01 repeater transmitter
... 4 sec. time limit on access
• Built-in adj ustable lime-out funct ion - patch

shuts down in JO.90 sec . it no carri er Is received
• Wide range audio AGe on input and output .
• User can mute phone line audio si mply by key

ing hi s mle button - prevents embarrass ing
language from being repeated

• Patch access and repealer control
over the air or over the land line

Now Spe c Camm hu ta"-en the h,usl e out of putfina an au topa tch repe a ter o n the
220MHzl .l it! The SCR1000/SCAP IS a lu lly se lf-co nta ined 30 watt repeater with bui lt-in

auto pa tc h a nd land line co nt ro l. You simply plug in the phone tme. hook up the
duplexe r. and vou're o n the air! The usua Imonths of problems a rt" e hm mated ! The
SCR1000fSCAP has been meticul ously engineered to provide the smoot hest per
for ming patch together with a positive land line control of the repeater The
sys tem is fully assembled, se t-up and checked-out in ou r la b.

:4Mtr.

SCR1000-Standard 01 Comparison
r In Repeaters -Now Available with Autopatch

- And Many Other Options!

SCR1000 Sp..ecilications 180 DAY WARRANTY

SPEC·COMM REPEATER BOARDS,
SUB·ASSEMBLIES & ACCESSORIES

SCR 1000 ••• , , •••• . .••••..••••..•••••..••••..•••••...•. 51150.00
SCR 1ooo WITHOUT PRESElECTOR. •••...••••....••••.. 51065.00
SCR 1000 SCAP •...•••...•••..••••. ...•••...•••••...••• S1100.00
SCR 1000SCAPWP641 DUPlEXER •• . . ...•. . . . ...•. . . . . . 52 19!>.OO

'0'
&

2M
.&
220

.HzI
• SCT110 Tr.nsmltt.r AI..m

bly. SCTtlO mounted in
shielded housing .. . . $199.95
(30 WI. Amp. + $68.00)

• CTC100 CORITlmerlCont rol
Bd. , $35.00

• 10250 CW JDIAF Miur Bd.
Programmed $65.00

• SCAP Aulopltch ee.$225.00
• RPCM "Reverse Palch" &

control bel. $79.95
• TTC100 Touch TOne Con l rol

bd . 3 dig it O N , 3 dig it
OFF $85.00

• TRA·1 Tlm.r R.set Annun-
etetcr Bd $20,95

• WP641 oupleur $495.00

See our ccreeer T3 Ad lor more delall,!
(Add 13. 75 s,,,plhandlmg PA res,dents
add 6 '/0 tax.!

• FL ·e Pr • •• tee tor. Rc vr .
Front ·End F ill er/Preamp.
Exc. rejec t ion 01 strong " out
01 band" ercs. - GOd B @ ± 6
MHz . , $85.00

• SCR100 Re-c.I"er BOlrd. wi
xtl l $125.00
(9 Po le IF Filter + $15.00)
(10 Pole IF Filter + $25 .00)

• SCR100 Rec.lv.r As.embly.
SCR100 mounted in shield -
ed housing $195.00

• SCT110 XmtrJEllcller Bd. 7
Of 10 WI. bd. $1 35,00 wlllla!.
BA·10 30 Wt . Amp. eo. & Ht .
Sink $51 .95

Comm&rc ial prices
scmewnat t>igher.

o SI. l e 0 1 Ih. Art CMOS ceo
trot logic & t imers-No
Relays!

o Built·ln CW mer -c t.ow
current d raw. 250 b it PROM
Memory! Adjuslable speed,
pitch, time. et c .

o EXc lusive Spec Comm MOS.
FET/Hot C.rrI.r Diode rcvr.
Irani end -reduce s 'dense'
& 1M problems!

o Buill-In AC Supply w/insta nt
btry. swncncver l or emer
gency pwr.

o Sup p li ed with ± .0005%
prects too etets, local mtc.. &
FL·6 Preselector .

o Jecks Provided l o r Remote
Control, Auto-PatCh, DC out,
AF in/out, COR Switch, etc.

o True FM - Fof Rpt. Audio so
good, it "sounds like
d irec t" !

FEATURES

D Full M.terlng 0 1 cri tical
levels.

o Front P.nel Controls lor
t imers & AF levels.

o Lighted push·bullon.
controutes t tuncnoes
st atu s indicators

RF Output 30 Watt s typo
Infinite VSWR croot
Sensi tivi ty . ... . 0.3uV/2Od B QI.
Selectivity , .. ·6dS@ ± 6.5 kHz;

- 75dS @ ± 15 kHz;
- 100d B @ ±3O kHz .

Includes 8 Pole Xtal Flt r. (Shar
per 10 Po le Fltr. Ava ilable)

EXPORT ORDERS-CONTACT SHERE IN OUR INTERNATIONAL DEPARTMENT Send fOf Data Sheeh '

I1f!CI SPECTRUM COMMUNICATIONS ~"
1055 W, Germantown Pk .• Norristown PA 19401 (215) 631 -1710 _
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Four Terminals Are Better Than Three

- us ing the new voltage regulators

make the co nst ruc t io n of
sm al l regulated supplies a
very simple job. These
regulator s come in either
positive o r negative con
figurations , allowing the
co nst ruc t ion of dual sup
plies such as one m ight re
quire for use with TTL log ic
(thi s in corporates MOS
logic that wi ll require a
higher voltage, li ke -12
volts).

Typical of these uni t s
are the Fairchild uA7BC
po sitive and uA79C nega
ti ve c h i ps . Th ey ar e
manufactured in three con
figurations known to me.
One is TO-3 packages, A
seco nd is power tab pack 
ages both delivering con
t inuous load current s o f 1
Ampere with su i tab le heat
si nks and with vo ltage
ranges from 2.2 volts to 30
volts , depending o n the
vo l t a g e p olarit y . The
negat ive range goes down
to -2,2 volt s, while the
positive regulator start s at
+ 5 vo lts. A maximum in
put voltage of 40 volt s de
can be used from a raw
so u r ce . Thirdly , power
m ini-DIP packages are
availabl e at .5 Ampere con
t inuou s, with si m il a r

O-,A
•

, ~ o- ~ .

,
•

O- IA

and a ll of the additional
conf igurat io ns which pro
vide moderate curren t
levels and fixed vo ltages
ca n al so have additional
di screte c o m pone n ts exter
nally added to increase
current availability and the
above ment ioned safety
feat ures . These have
brought the co nst ruc t io n
of suc h a unit up to an
evening's work to com
plete.

Available now are four
terminal variable voltage
ch ips which provide all o f
the se features and now

t--+-+- - - -+- --t--.,-- - w....o..

corporate discrete com
ponents and tran sistors to
accomplish an exce lle nt
job of regula ting vo ltages
at level s which can be ad
justed v ia front p anel co n
tro ls. Add it iona l c ircu it ry
wh ich incorpo ra tes safety
circuit s su c h a s over
voltage, overcurrent . and
shutdown control to these
d isc rete component c ir
cuits requ ires considerably
more work to construct,
but for certainly desirable
features.

Three-termin al regu 
lators suc h as the lM309K

,

l(>
"•

r , ••
i(d. "

22 " II• •

• L "'2,2 " '"
" •
' PIT W"'•
",. ,

"'
,

~ . TaGulC

Stirlin~ M. Olberg WJSNN
/ 9 Loretta ROtJd
Waltham MA 02154

Fig. 1. Variable vol tage 1 Amp regu teted supply.

Ed ito r ial comments in
amateur publi cation s

to the effect that the in
tegrated circuit manufac
turers are putting together
ICs faster t han applica
t io ns fo r them become
kn own is ce rta inly t rue of
vo ltage regu lators.

There have been numer
ous articles regarding the
constru ct ion of ben ch
power suppl ies which in-
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P,rt, List
25.2 vol t. 2 A. Allied ~705R0123

Full wave bridge, Allied ~J5BB8

Fairch ild uA79GU1C power tab
Fairchild uA78GU1C power tab
2500 uF 50 vol t , Allied ~852-5239

DP sol id dip tan talum. 33 uF, 35 V,
Allied 1ffl23-0610
50k trtmcct. 11. W, Allied *854-6153

New Products

Nationwide 's new Slimline ac ammeter.

speci fic atio ns.
All units fe ature interna l

the rma l overload pro tec
tion and in terna l short c ir
cuit protection , whic h are
shutdown featu res . Addi
t iona l ex tern a l ci rc u it ry
such as a c urrent transistor
can be added to any of
these units to inc rease the
cu rrent o utput avai lab il ity
up to 10 Amps . Not too far
away are packages th at
will eliminate th is require
me nt.

A ci rcuit of a supply is
shown in Fig. 1 alo ng with a
parts list of the ha rd-to-get
parts . The supp ly w ill
del ive r 2.2 to -14 vo lts. The
leve l is set by R1 , a trimpot.
This can be a la rger pot
with a knob if desi red . The
posit ive supply is ad just
able from +5to +1 4volts
by adjusti ng R2 to the
desi red voltage output as
indicated on the voltme ter .
Curre nt is , of cou rse . in
dicated on the ammeter .
The two me ters are " frost
ing on the cake" and can

from piJge 22

The Slimli ne meter is ultra
compact . . . only 4 'h " W x 3'ft "
H x .72" th ick . It will mount flat
on the trent 01 a panel and
operates on 120 V ac line
power.

The bright 3 'h·digit display
features special h igh ·eff i 
ctency reo-c rence LEOs, which
are except ionally easy to read .
Thi s instrument is ideal for ap
pl icat ions where many d lf 
Ierent current transformers are
used (or may already be in
stall ed). It can be used to
upgrade a swit chboard without
c hang ing the current tran s
fo rmers, or in new installat ions,
avoiding the expense and in
sta llation difficulties of stan
dard OVMs.

The instrument is very stable
(mctudes auto-zero and temper
ature stab ility of .01% full
scale/degree Celsius) and is
co vered by an impressive
5'year warranty. For fu rther in
formation, contact Nationwide
Elec tronic Sys tems, 1536 Bren
dy Parkway, Streamwood IL
60103; (3 12)-289-8820.

be lef t ou t if the construe
tor des ires to decrease the
cost of the unit. The heat
si nk area o f t he power tab
is not la rge enough to carry
the fu ll output cur rent;
therefore, the ta b mu st be
fastened to the c hass is o r a
la rge piece of a luminum to
dissipa te the hea t ge n
e ra te d . T he po siti ve
regu lato r may ha ve t he tab
connec ted di rectly to the
chass is since it is at t he
commo n o r ground po int.
This is not the case with the
ne gat ive re g ul a tor-i t
must be ins ulated with a
mic a wa sher o r o t he r
suita ble insul ati on. Ther
mal joint compo und. a
silico ne grease, great ly im
pro ves the therma l con
du ctivity of these two con
ne ct ions and should be
used . It can be obtained
fr om t he sa me sou rce
listed for the other com
ponen ts.

Atte ntion s ho u ld be
given to the layout o f the
chips regard less o f their

MICROTRONICS M·6S
The M·65 is a comple te

Morse code and Rny system
for the PET microcomputer. It is
made up of two parts: the hard
ware and the software. The
hardware consists of one PC
board wh ich is connected to
your rig and to your PET user
port. No mod if ications are re
qui red to either your rad io
equ ipment or t o the PET
everyth ing plugs in to existi ng
jacks. No external power sup
ply is requi red . Both input and
output circuits are opti cally
isolated from the PET, thereby
min imizing r f and spurious
voltages. The board also has a
bu ut- tn s idetone o sc illato r
whic h co nnects to your speak.
er or headphones, mak ing it
ideal for teaching Morse code
to large groups or to an in
d ividual. The built-in sidetone
also allows " processed audio"
reception of CWo which elim
inates background noise and
most C RM. The demodu lator
uses phase locked loop ci r
cuit ry, wh ich compensates for
slight frequency dri ft and also
adds an addit ional stage of
audio fr equency selectivity.

configurat ion . Thev are not
furn ished with compa t ible
pinouts for positive o r
ne gative re gu lato rs and
you will come to so me
grief if att ention is not
given to thi s matter .

If higher vo ltages are re
qu ired th an t hose avai lable
in this supp ly. T1 must be
cha nged to provid e the di f
ference . Remember t ha t
the current ava il a bility of
t he transfo rme r must be at
lea st tw ice the cu rre nt re
quired since a bridge rec
tif ier is used. ( R1 and ( 1
w ill n ot h a ve to be
cha nged sin ce the spec
ifications for these compo
nents exceed the requ ire
me nts fo r t he hi g he st

T1
CRI
0'
02
C'
C2,
C3
Rl . R2

The soft ware consists of two
computer programs-MORSE
and Rny - supplied on one
audio cassette. Both programs
are written in BASIC with
machine language subpro
grams. Each requires BK bytes
o f RAM . Pr ogra m MORS E
allows continuous speed ad
justment from one to 100 wpm
in any of t hree modes o f opera
tion: receive, send. and code
practice. In th e receive mode, a

voltage that can be applied
to the regu lators.

Many manufacturers are
mak ing these units ava il
a b le in c o nf ig u ra t io ns
similar to those desc ribed.
Most of them require qua n
tity bu ys and so the home
constructor is hard put to
obtain them . The units
chosen here were obta ined
through the loc al Rad io
Shack sto re, which assisted
by acting as the purchas ing
organization . Most Radio
Shacks will acco mmodate
you r req uirements in the
sa me manne r. The compo
nents listed can, of course ,
be duplicated from your
junk box or wherever you
acqui re you r pa rts . •

CW sig nal will be automatically
decoded and the resul ting text
will appea r on t he video
monitor. Changes in the send 
ing station 's speed are
automatically corrected for by
mean s of an exponential
smoothi ng technique. In the
send mode, th e system act s as
a keyboard keyer-anything
ty ped is encoded and di rec tl y

Continued on page 239
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$1249.00T50820S

SS8 TRANSCEIVER. PL L RF Mon,tor NOise
Blanke,. Digital hold locks cou nter & d,splay al
an y freq uency , but alioM VFD 10 tune no rma lly .
True RF eorn ntessnr adjustable speech processor.
IF shift control. RF an enualor. VOX . GA IN.
AN TIVOX and VOX delay controls. RF negatil/t!
leedback. 0 pnooat dig'lal readout. 0 RS Dial. High
stab,hty FEY VFO.

5-5990·$25..00 R·5990·$499.00 T-5990-$499.00

55B TRANSMlnER. 3.5 to 29.7 MHz. Slable
VFO. 1 kHz d'al .eadOll!. 8 pole Xlall ,lt" . AM
Xmission ava, la bIe. Bu,lt·in AC pw. ~u pply, $j)hl
frequency control ava,lab l• .

$33.00

$449.00

THE PACESETTER
IN AMATEUR RADIO

TR-740DA

SP·520

TV·SOlS $299.00
TRANSVERTER. Pu IS you on 2M the ea"" _y .
144·145.1 MHz or optional 145-146 MHz.

COMM UN ICATIONS RECEIVER. 1.8 10 29.1
MHz, WNV and CB band. 50 MHz, 144 MHz con
ve.tll op tional. Stable VFO & oscillator 101 5
I'xed chan.els. I kHz dial readout. Xlal lilters
ISSBI8 pole. CWI8 pole, AM /6 pole). Squelch .
S meter . Noise blanke r,

Optional exte.nal SIInkel fOI belte, readability,

2M MOBILE TRANSCEIVER . SyntheSIZed PLL.
Selectable output, 25 watts or 10 watts. 6 Digi t
LED f.eq. display. 144·1 48 MHz, 800 CH. in 5
kH I "eps. 600 kHz reputer of fset. ConllOuous
ton. ·coded squelch (CTSC). Tone Burst.

$1S9_00

$799.00

"'00

T50100SP

T5·5205

2M All MODE 8ASEIM0 81LE TRANSCEIVER .
SSB {upper and lowed, FM, AM and Cwo AC and
DC. 4 MHz band coverage l144 to 148 MHl ). Dial
in rece iver frequency and TS·l00A aUlomalica lly
switche1 xrn itter IIeq. 500 KHz for repea ler
opelelion. Xrnil , Rev cap.bility on 44 Ch. with 11
xlal"

SSB TRANSCEIVER. Plovtn in the shach 01
thousands 01 discrimillliing hams, fie ld day siles,
OX and contest stat,ons and mobile installations.
Suptrb '''9,,"",ing and styling.

Oynfnl ic m'c.opho.... de1igne<l expressly 101 ama
leur ' adio operat'on. Complete w'lh PlT and
LOCK swilches, and a microphone plug. l500 O'
S(lk ohm)

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998

$279.00R·300

All BANO COMMUNICATIONS RECEIVER.
AC, batte ries Of e.temal DC. 170 KH zlO30 MH z
in 6 bands. Fo.e ign b.oadcasts or ham rldio in
AM , SSB and CWoOual gal. MOS/F ET transistOfS
& double conllt!rsion. B. nd spread die l. sao kHz
mafker,

$329.00SM-220

KENWOOD'S SM- 220 STATION MONITO R. The
SM· 22D's une.celled versalility allows you to
monitor your transmissions, monitor inco ming
signlls, and monitol the amount and strength 01
band activity· and perfo.ms as a gene.al·pu lpose
10 MHz oscilloscope. as well

$175..00

- G
.- - -ow; ~I)1;. -L'_

~--VF0-I20

Oe1igned exclusive ly for U5ll! with TS·820. RIT
cilcui l and confr ol swilCh. Fully compalible wilh
oplional digital disp lay.

VFO·520 (Not Shown) $149.00
Solid Stl te Remott VFO, RI T ci'cu it with lEO
indicator.



WE HAVE WHAT YOU NEED AT••

®

KNOWN FOR QUALITY
THROUGHOUT THE WORLD

$3200.00
$699.00

S74.00

VLF·HF Digital Synthesized SSB ,
AM, CW, ISB, RTTY
c.ttne. HF,160·10M
Noise Blanker for R·4C

-

RECEIVERS

DSR·2

R·4C
'NB

I

6 USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

~ TRANSMITTER
Z- T·4XC C·line,HF.1 60·10M $699.00:.::
VI-
:IE TRANSCEIVERS

ClI: TA·] Transceiver $1100.00:z: DR-] Digital Readout $195.00
III RV·] RemoteVFO for TRT $195.00:z: FA·] FanforTR·J $25.00
~ MS-] Spea ker lor TR-] $33.00

III 7077 Dynamic Desk Mike lo r TAl $45.00

Ill: 34PNB Plug-in No ise Blanker for TR·" Series $100.00

III:z:
:I LINEAR AMPLIFIER

I

lit L·4B Linear and wlpower supp ly & tubes $995.00

""-z
i MATCHING NETWORKS

IE MN ·4C Antenna Matching Network. 200W $165.00
MN·2000 Antenna Matching Network . t OOOW $250.00

ClI: W·' RFWattmeter , l .8Io S4MHz $19.00:z: WV·. RF Wattmeter, 20 to 200 MHz S89.00
7073 Hand-Held Microphone $19.00
7075 Desk Top Microphone $45.00
1525EM Push·button Encoding Microphone $49.95
HS·1 Head Phones $10.00
AA·10 1OW. 2M Amplif ier $49.95
TV·3O().HP 300 ohm High Pass TV Set Filter $10.60
TV·75·HP 750hm High Pass TV Set Filter $13.25
TV·42·lP Transmitter low Pass Hlter. 100W $14.60
TV·3300·lP Transmitter low Pass Filter. 1000W $26.60
TV·5200-l P Transmitter low Pass Filter. 1000W.

100W,6M $26.60



COLLINS AMATEUR EQUIPMENT

..
DL-1 DUMMY LOAD

$270.00

•3128-5 VFO CONSOLE

$1616.00

SJ250.00

75S·3C RECEIVER SJOOO.OO
Sharp selectivity. SSB, CW and ATTY , Single control re jectio n
tuning. Vanable BFO . Optional mechanical filters lor CWo
RTTY and AM. 2 .1 KHl mechanical fllt et, Zener regula ted
oscillators. J ·position AGe.

• 31'.-'
SPEAKER CONSOLE

$648.00•

302(.) DIRECTIONAL WATT METER
$493.00

S16F.t AC POWER SUPPLY
SUO.OO

Covers all ham bands between 3.4 MHz and 30 MHz. Nominal output of 10QW.175 W, 5SB and 160 W
CWo Dual conversion. Automatic load contro l. RF inverse feedback. CW spotting control. Collins
mechanical filter.

32S·3A TRANSM ITTER

KWM·2A TRANSCEIVER S3533.00
Unmatched 'OJ" mobile and fixed nation applicat ions. 175 W
on SSB. 160W on CWo Switch select up to 14 optional Xtal5 .
Can be used f~ RTTY. Filter type SSB gene tOlt lon. Auto matic
IDad contro l. Inverse RF feedback . Re im eabil it y-t u ned vari;¢Ie
o SCilla tor.

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-89 9 8



WE HAVE WHAT YOU NEED AT••

BiilD THRULINE@WATTMETER

WE HAVE A COMPLETE STOCK OF ALL BIRD WAITMETERS AND SLUGS

ATLAS---- -

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WAITS DIRECTLY
f~..." ( l' Ih,n.h (MHzl.- •• .~ se- ,... >00- ....Table 1 1l."P .. .. m ". "'" ,...

STA N D ARD 5 wall s SA ,. ,e so ss
ELEMENTS lO ....al" ' OA '00 ",e "'" WE

25 ....atu - 'SA '" 25C .m zsr
50 watts 'OH ' OA "S Inc "0 WE- MODEL 43

IOO w ath ,"OH U,,, "JOS ",oe toou HJOI
250wath ""H 25011 """ "OC zsco asoe
SOO w ath ""'H ""'A 5006 sooc scoo sox

10lKlwath 10C0H 100011 "'00. ' OOOC rocco "OX
2SOO waus .-5oC))() ..... th 5<JOOH

Table 2 1 .....11 UI. No, 2.S 001111 C'-I. No.

LOW· bO-110 MH z ceo- t &0-80 M Hz ceo-
POWER 8().95 MHz "SO-, 60-95 MHz 080-,

95-125 MHz 095·' 9S-150 MHz 095-2
ELEMENTS 11().lbO MHz 11().1 1Sl)-2SO MH z tso-z

150-2SOMH, , so-, 200- lOO M Hz 200-,
200-)(){) MH z 200- , 2')()..4SO MHz zso-a
2'S.....50MHI 275· ' 400-850 MHI .....
425-a50MHl 425· 1 ecossc MHl eco-z
~MHl eoo-

210X Transce ive r. 10·80M . DD6·XL Digital Dial Readout for
200W 765.00 350·XL 229.00

215X Transceiver. 15·160M. 305 Pluq-tn Auxiliary VFO .
200W 765.00 For 350·XL 155.00

DMK Deluxe Mtg. Kit for 210X 311 Plug-In Auxiliary Crystal
& 215X 55.00 Oscillator for 350·XL 135.00

220CS AC Console for 210X & 350·PS AC Pwr Supply wlSpkr &
215X 155.00 Phone Jack for 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

6 USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

t



6AMP

No.MB2-' $315

No. SSK· l $23 .95

lD4R 49.95

-

No. 250-20-1 519.95

, .
;;;:1_ .,,_'0 -
~ ..-=-....-- ...

103R 39.95

-
4AMP

No. 250-46-3 $46.50

2.5 AMP

12CB4 29.95

•• • ---12AMP • -- • 0 "'" [, J -- 25 AMP
0 Cl --I .- ..-

• ~J ---
108 RM •• - 109R 159.95• -- _. -' ·0 0 ·___nO'

0 -- --.-
5104.95 ..- .-- - .. :0== • ,_.- •• • •.'" ..

No. 250-46-1 $36.50

NPC

No.114-310-oo3 $9.65 No.114-31O-004GP $50.00 No. 114-404-002 $20.75

NYE VIKING

VI BRO·KEY ER
46.50

" CHAMPION"
46.50"LIGHTNING BUG"

49.95

••

" ORIGINA L"
49.95

VIBROPLEX

"PRESENTATION"
72.50

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



WE HAVE WHAT YOU NEED AT•••
The MT-3000A

SPECIFICATlONS:

The evolution of
theMLA

I

JR. MONITORTM
Antenna Tuner

•

ContinllOIl' IlInlng from
1.8-30 MHI. 300 watt po*lIf
capability. Forward reading
relall'" outplil poWllf metllf
-simply tune JR. MONI·
TORTM eeeuers lor max·
Imum AF output On the
mtltef . Bullt·ln balun. Mobile
mOllntlnll bracket. Ceramic
ro t ary tz.ccenrco switch,
Capacllor apaclng 1000 volls .
Tapped toroid tneueter .
Antenna Inputs: coax un·
balanced SO 239. random
w ire . balanced leed Une
15-660 ohm. Weight : 2 '11
pound,.

$99.50

l ,n d of com , "et",.. ond _ ...... 1

E...... _'ou ~ ,,<.... ho mu" 10" _ ' .......d ond ,_ wttl ,mullo.......,lv
I.. 1tI•• """ '0<1",.."" So> u..""" w,,, "'. DenT,,,,, W· 2 0..... ,n !,no W., .

$79.$0

MLA·zsooB $899.50

When the ML,A·2500 ... first Introduced It was.,.... eonuol ln high perlor·
mane••mpllll_. Low and sIMI< y« po'*ertUI enough for the mlllllry. some
wondllfed ... ne«t....ly.

A promI.e kept.
Ttll MLA,·2500 promised 2000 WII" PEP Input on sse. It M.vy duly powlr

lupply. Two Elm. c 8875' •. And as ,hOl/unda of Amat l ur, .cronlhl world h.~.

proven, ttl, MlA·2500 dlll n r,1
Now DenTron II pl..aed to bring you The new MLA·2500B. Inherenlly the

ume as Ihe orlglnll MLA·2500, lnl B mod'lloell/dee III 01 tha above epeclflc."
lkln' plul' fl. reflnemenll. New hlgh·low power Iwltchlng lor conllstenl alii·
clency It both 1111 1KW and 2KW pow........I• . ,,.,d ll1().l5 met~.

Tested and proven.
'Nil., bel, ... ,..I tor In ampl!!*, INon I.,. ClippertOfl OXpedillon? e.......tt.,

32,000 050" . and In accklental dunk in Ihe ocean, 1114 ..",. 3 ML,A·25OO'a ...
stili amplifying ot,* r.r. OXptdlllon. around the WOt1d-ll.t... lor them.

ConvtIlCfJd11~'t It time you owned the .mplitillf tllal pow..-eel Clipper10fl arid
lI.ounnd. upon thousand. ot radio 't.-Ion' throllghoul the WOfld?

Den7iOrL W·2 PAD
INLINE WAlTMASTER

Read forward
and refleeted
watts at the
same time fr if!

FREE UPS SHIPPING ON PREPAID ORDERS

I

All Band
Doublet

15
·_ ..--

iJ

$Z4.50

_ ... T'.-_ -.--_ -" --_1_. -
"-ro-, tto. _
... _ .... _ ...... _1'\'<:-_... --_0- __ ....
_ .... _ .. __~.... T....
........ D•..t,... __ T_ onol
........ on 10 ""_ .to ......
.... .., ' ""'" ..., Oo. T....
A" 0000I0I0t

'--- __I

349.$0

3 KW Model $229.50

lJen7iOrL
S u p e r
Tuner

I• •
Il' •• ,l". "'1 • •' .... - -'-

MT·2000A U99.50

1 KW Model $129.50

USED GEAR • TRADE UP •

The origillal DenTron Supoar Tunei'. The
angInal Supoar TIInef". The original MT
JOOOA. And now DenTron btlng. you lhe
original MT·2OOOA, an kOIoomical. lul~

powtII 11ineI' Oe5lgned 10 Ilandle virtually
any type 01 antenna.

The sleel< 'tyling and low p'otil" or the
MT·2'OOOA I' beautllul. bul be ..suredtha l
is only a part 0' tile excitement you' lI
de,lve Irom the MT-2000A. The MT.2OOO"
Is designed and en glneer"'d USing Ma....,
du ly all ·metal cabinetry . and Illgh quality
American componenlS throughout.

When you consldef t he MT·2OOllA·s unique l u l ur....: fj'I,"H x 14"0 x ,...W . frOflt
panel coax bypass . wlte/llng. l ront panel lightning prote<::tiOfl anlenn'ground
Ing .....Ich. 3KW PEP. and the ability to mateh coax. random wlre.nd barllneed
teedllne. _ 're sure you'l1 decide to buy an Am..-klln onginaland stay with Den·
tree.

Big Dummy
w/eoolant

If th~ eop;y the quallt;y, the;y
ean't meet the prlee.

---

oPower h. ndllng capability In excess
or 3 KW PEP

oFront Pan. 1 Ante nna Swi tc h wnn 5
Antenna Inputs p lus Tuner byp..s poet
tlOfl

oBullt·ln 50 Ohm-250 Walt dllmmy load
oDual Wattmelllf'
-compacl: 5'1, " x 1." x 1.··. 18 poundS
oContlnllOU. Tuning 160-10 meI..-.
' 3 cor. H......,·OUty Balun

160·10 Meters
Balanced line,
Coax, Random
or long Wire

Maximum Power Transfer, Xmitter to Antenna.
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ELECTRONIC
KRIO·A 569.50

KR1.A

..-

KEYERS

MODEL 262·M $145.00
DELU XE POWER SUPPLY

MODEL 141 5179.00
REMOTE VFO

o

517.00

ELECTRONIC KR.50
5110.00

LINEAR AMPLIFIER

MODEL 405 5159.00
lOOW, 3.5 • 30 MH.

MODEL 140 5110.00
ONE. 51XTY CONVERTER

MODEL 144 5197.00
DIGITAL READ OUTICOUNTER

XTAL CALIBRATOR
206-A $29.00

KR-2AELECTRONIC KR·5A
539.50

AMMETER
107 $14.00

ARGONAUT

MODEL 50' 5369.00
5W, 55BICW, 3.5·30 MH.

TRANSCEIVERS

MODEL 54O.looW, 55B/CW
3.5 • 30 MH. 5699.00

MODEL 544· DIGITAL, 100W
55BICW, 3.5 • 30 MH.

5869.00

11i1r;EN-TEC INC.

TRITON IV
EQUIPMENT

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



WE HAVE WHAT YOU NEED AT•••
VHF/UHF AMATEUR
& MARINE EQUIPMENT

•

$265.00

•I

~ .
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.................................. ..
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IC-JOA. 450 MHz FM LOW XCVR . lW
or l OW , Low noise MOS ,FET RF Amp
& 5 section helical hlter. 22 CH .
capacity. Smeter & relative power our
put meter . IO C modulation control.

$440.00

IC-502. 6 METER SSB & CW PORTA
BLE XCVR . lnd udes antenna & battery
pack. :M PEP & stable VFO lor fun &
FB OSO·s. Covers lust 800 KHz 01 6M
band, where most activllVis.

IC·202 . 2 METER SSB
PORTABLE XCVR . Puts
sideband in your handl
huernat Cbaneres or ex
ternal 12 vee. 3W PEP.
True t.P. noise blanker.
144.0, 144.2 0n twoctner
200 KHl bands, selectable.
Hamtronics stocks 145.2
and 145.8 · 146.0 MHllor
call ing trequenrv & satet-
,;",,,,, $275.00

I

IC-215. 2 MET ER FM PORTABLE.
Three narrow hltelS lor superb perform
ante. 3W or 400 mW. 15 CH . capaClly.

• MaS FET RF Amp & 5 tuned ckts.

Smeter fr ont panel. $239.00

IC280 $480.00

$1650.00

IC701 W/POWEA SUPPLY & MIK E . Dual Independent UF O's Bu ilt-in . 100
Watts Output . All HF Bands, 160·' OM • Ful ly Synthesized Tuning .
Con tinuo usly Variable Bandwidt h . Double Balanced Schottky Diode 1st Mixer .
RF Speech Processor. VOX; Fastbreak in CW; RII; AGe; Noise Blanker ; Full
Meter ing .

$545.00
IC245558 $689.95

VHF /U HF AMATEUR
& MARINE EOUIPMEN T

1C- 245. SSB 146 MHz FM l OW x
CVR. LSI synthesizef wi th 4 digit
LED readout. Xrnit & Rev frequencies
independently programmable. 60 dB
spulious attenuauen.

IC·21A. 146 MHl FM lOW XCVR . MOS
FET RF Amp & 5 hel ical resunatcr
fI lte r. plus 3 I.F . titters. IOC modulation
control. Variable output pwr: 500 MW
10 lOW Front panel discriminator meter .
SWR bridge. 111 VAC and 13.6 vnc
pw, ,""1;,,. $399 .00

••• •v ,
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I
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• ,------ --. -- ':"" " II
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•; , • -, -. •• ...
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DV ·21. DIGI TAL VFO. Use with rc·
21A to complete 2M band.

$299 .00

le-2 11 . 4 MEG , MUlHMOOE 2M
XCVR . 144-145 MHz on SSB & CW,
plus 146· 147 MHz on FM. Work AM AT
OSCAR six or seven , LSI synthesizer
...... ith 7 digit LED. MaS FET RF Amp,
5 helical cevitias, FET mixer s 3 r.r .
tmers. $850.00

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998
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tn -line Precis ion Wattmeter for 2M. 2
Sca les to 200 W. Reads SWR •. . . $87.95
SWR & Field Streng th Meter •.... • $19.95
Pocket SWR Meier. . _• • . . • ..• • $14.95
Relative Power Meter & SWR Bridge $29.95
Pocket Field Streng th Meter . • •... $13.95
In-line Wattmeter. 4 Sca les to 1500W. 2 to
50 MHz •.•...••• . ..•••. ...•••.. . $74.95
Peak Reading SWR Wattmeter•.. . $89.95

100 MX Mobile Transceiver

WM2000A

WM6200

FS-2
SWR·3
SWR·1A
F51
WMl500

The 100 MX Mobi le Transceiver is completely solid state and
incorpora les state-of-the-art design and styling.

The rece iver sensitivity is better than 0.35 uv at 50 ohms for
10 db signal plus norse-to-norse rat io for all bands. Aud io
out put is four watts in to four ohm load . Audio bandpass
response is 300 to 3000 Hertz. Provi sions for an external
speaker or headphones are on the rear pane l and a qirnbal
type mobile mount is included as standard equipment.

51OX 10 Channel Crysta l Contro ll ed Oscillator . . .• . . . $69.95
VX·2 Plug.ln VOX _• .•.••• . . . . .•• . . . . . • .• . . . • • • . . . . . $49.95
FP·4 Phone Patch ••.. • . • • . . . ..•• . . . . •••• • • • • _••.•. $69.95
SSl&B 16 Poll Filter Ki t .•• • . . . .•• . . . •••. . .•• .. •• $99.95

NEW!,-

-METERS-------

-ACCESSORIES-----

•

$749.95

$699.95
$799.95

• 11 5/230 VAC • Built in
$175.95

Power Supply wlout ca binet or
$129.95

• 0- ---

350 0

HF700S
HF 700SISS16B

Full 300 Watts PEP input on sing le-sideband • Selectable
80 or 100 Hz CW audio filler _ Bu ilt-in AC power supply .
Buil t-in 25 kHz crystal cali brator lor model 350A • Meel s or
exceeds all FCC specifications lor purity 01 emissions.

Model 3500 1'1&$ 1M same apec,ficallOll' and character,stics i,5 the Model~
aXf;"pf the unIt COI'IleS w,ttl a built·;n d ig,t al freq uency dIsplay *'Itl readout to
100 Hz as standard equ ipment.

Sing le·Sideband Transce l.,.er
3SO B $649.95

- TRANSCEIVERS-----

Precision power suppli es provide all input required by Swan
transceivers. DC converters adapt the AC power suppl ies for
mobile or portable use to a standard 12 V au tomobile battery
• Power supplies are idea l for temporary operation, such as
vacations, short trips, remote instal lations and emergen
c ies • Swan power supplies are des igned for long reliable
service.

PSU·3 Universal Power Supply
Speaker
117 x AC Econom ical AC
speaker

- POWER SUPPLlES- - - -

CALL JIM TITUS FOR FREE QUOTES ON TOLL FREE NO. 800-523-8998



Tom my M. Murphy KSUKH
RI. 1, Box 310A
Ethel MS 39067

CD to 10
- part xv: a Realistic HT

Photo by James Clegg

Walkie-talkie using external anenna connection to wattmeter and dummy load. Unit showed (1'/

output of over 1.5 Watts at 29.000 MHL.

238

T he CB frequencies were
rcccrutv expanded from

23 to -to channels to handle
the increased number of chi
lens using the ban d. Since
many firms bCC,I Ole "well
off" from th e sa le of the
23-c hJn nel unit s, t he thought
WJS that the "gold mine" was
going to ,>tril..e a new vein and
that th e new -tu-channcl units
would be the holiest thing
going. So, cvcrvc nc began
dumping the 23'chJnnei units
a t very anracuvc prices.
Many barns were q uick to
grab the opportun ity of
gcu in~ ..orne first etass com
municatlon.. gear at a good
price, and th e CBers bought
th em up also a t a fa .. t rat e.

Now enters J problem : So
rrunv transceivers of 23·
channel capacitv had been
s o l d t h a t when th e
40-chJnnei unit s came out ,
t here ju.. t WJ" no t the anucl
pa ted demand for t hem, so
now eve n au-channel units
can be fo und at low prices.
Tho ..c who did buy the new
-tu-channcl radios qu ickly
found o ut tha t the high
powered "skip-land " boys
had been up there for vcars,
so the additional 17 channels
were just abo ut useless for
the purpose for which the
Citizens Band Serv ice wa..
c..tabllshcd

The word i.. apparently
o ut that many manufacturer..
now bel ieve that the market
is satu ra t ed, and tT\J ny bar
ga ins arc appeari ng in CB
gea r. This is how I carne to be
th e po..scssor of a couple of
wal kie-talkie units to co nvert
to 10 meters. The ra dio is a
3-channel , 2·Walt input,
l-wan output walkie- talk ie,
the Realistic TRC-1 80. My
unit showed an output of
s light ly more th an 1 .5 Watts
o n a wattmeter into a dummy
load, using fresh batteries.
The unit normally sells for
$40.95; I purchased these at
$24.95 eac h, a lmost a 50%
savi ngs.

Spec ifica tions show that
the un it has excellent sensi
tivity (. 5 mV for 10 dB
5+N /N ) and spuriou s
emission down -SO dB or
better. The receiver draws 25



Smithe 's new HF Ban/am Dipole.

New Products

to 150 rnA, depend ing on
squelched or received signal
condit ion, and the trans
mitter uses 250 to 500 rnA
The walkie-talkie comes with
CB channel 14 already in
stalled, plus a set of AA
batteri es. Checkout showed
that the unit was working
perfectly. Some plus features
includ e an earpho ne jack, an
external antenna jack (to use
a mobil e or base station
ante nna), a power jack that
a ll ows you to connect to a 12
V de so urce (such as a car
battery), a charger jac k for
recharging nic kel cadmium
batteries without removing
them, and a battery tes t
button with LED indi cator to
sho w the condition of the
batt eries. There is no guess
work o n the LED: If it lights,
the batteries are okay; if
they 're not alright, there's
simply no light!

T h e walkie-ta lkie was
eas ily converted to 10 meters
with jus t a substitution of
cr ysta ls and th e retuning of
the transmitter and receiver

from {JiJge 221

keys the transmill er.
Program ATTY ha s two

modes: send and receive. In the
receive mode, the mark and
space tones will be decoded
and the res ulting text displayed
on the video monitor. Either

stages. After looki ng at a
number of schematics on the
general run of uni ts of this
nature, the majori ty have the
basic 455 kHz i-f, so co nver
sion of most shoul d be fair ly
simple. I desig nated the
channel "A" posi tion to be
29.000 MHz, whic h calls for
that frequency for the trans
mitter , of course, and a
28.545 MHz crystal fo r the
receiver. I still have two addi
tional channel s to add, when
the need arises. The bui lt-in
antenna measures 39Y:o inches
long extended and has an
interna l loadi ng coil. Rather
than messing with the coi l, I
jus t reduced the length of the
wh ip by almost 3 inc hes
(using a f ield strengt h meter
to find the poin t of maxi
mu m output of rf) to make it
resonant at 29 MHz. To
ensure tha t I returned eac h
t ime to the proper length, I
simply marked the top sec
tion by scratching on the
metal rod.

Now, if we are go ing to be
able to utilize these bargain

wide Of narrow shift at 60 wpm
will work equa lly well. Both HF
and VHF reception are acccm
mooateo. In the send mode, all
Baudot characters and punc
tuation may be sent from the
keyboard. In addition , up to ten
programmable message mem
ories (2550 characters total)

lo w-po wered transceivers on
10 meters for a whole bunch
of fu n, f requency place ment
will to a great extent deter
mine the usefulness. There
are a number of band plans
aro und, with each one ex
tolli ng its own virtues. Yes, I
have one, too ! It's quite
simple, and, best of all , it is
using a section of the band
that is not heav ily used at the
present. Loo king at one plan,
the proposal calls for (what I
call th e AM band) channell
to start only 10kHz inside
(what I call the SBB band) at
2&560 MHz, and, from there ,
the spacing is in steps accord
ing to the original CB chan
nels. Shades of 75 meters,
AM versus SSB, back in the
old days! I can just imagine
h o w these low-powered
radios will pl ay when the
band opens up a little and
that fu nny " Donald Duck"
stuff starts comi ng in. It ' ll be
just like the HF bands bac k in
the 19 60s - one big hassle,
then the demise of AM.

Why not avo id the prob-

allow " brag tapes ," pictures,
etc., d irec t from the keyboard .
A special feature allows send
ing the time automatically at
the press of a single key !
Automatic FIGS (shift), LTRS
(u nshift). line feed, and unshift
on-space are included . Reverse
screen image separates send
ing from receiving text. One key
allows switching between send
and receive. utorotrontcs. 5943
Pioneer Road. Hughson CA
95326; (209)-634-8888.

ALLBAND MINIATURE DIPOLE
Antenna s by Smilhe ha s

come up with a truly portable
allband miniature dipole com
plete with its own carrying case
and mast/hardware to mount
on a camera t ripod or 3/8" x 24
stud. High performance is ob
ta ined with the HF Bantam
Dipole on 80-10 meters at its
norma l 13 foot lengt h, or the
same an tenna may be snort
ened to 7 fee t for 75-10 meter
coverage. Polarization is qutck
ly interchangeable from non
zontat to vertica l. No ground
system is necessary. The HF
Banta m Dipole is ideal for
camping, traveling, mountain
topping, apartment living, or if
you're stuck with building code
restrictions. Construction is of
high quality 6061 -TG aluminum
and stainless steel hardware.

lem to begin with and put
these converted CB radios up
a ways in the band? This way
everyone has lots of room to
do "their own th ing," and if
the sideband boys want to
QSY to ta lk to the AM QR?
fellows, well fine ! So, let's
simplify things and be "good
guys" in the process.

ON - 28 to 28.5 MHz
SSB - 28.5 to 29 MHz

AM - 29 to 29.290 MHz
I realize that ON is not

rest ricted, but very seldom do
you hear it above 28.5 MHz,
simply because of good oper
ators plus th ere is 500 kHz to
move aro und in. The SB boys
have a lot of room also, and,
as a matter of course, do not
normally go above 29 MHz.
With a band the size of 10
meters, there's room for all,
and QR P operation with
these co nvert ed radios will be
mos t enjoyable. If we want to
make it hard o n ourselves,
well then hardly anyone
(besides Quack, Quack) will
be able to ta lk! See you on
char mel l , 29.000 MHz! •

Dealer inquiries are invited .
U.S. patent pending . Send an
SASE for spec sheet and other
Smithe antenna products to
Comm Center, Inc., Laurel
Plaza -Rte. 198, Laurel MD
20810; (301)·792·0600.

NEW·TRONICS INTRODUCES
5· AND 11·ELEMENT HUSTLER

2 METER VAGI ANTENNAS
Two models of the new Star

Tracke rTM series of Hust le r 2
meter yag i antennas have been
announced by New.Ttonics
Corporation . Th ese 5· and
11-element rotatable beam
antennas are completely
tunable from 144-148 MHz, with
a unique adj ustable matching
system for 1.5:1 or better swr.
At resonance , swr is typically
1.1:1. This system provides for
optimum energy transfer with·
out sacrificing gai n or pattern
control.

High forward gains and large
tront-to-back ratios put Hus tler
2 mete r yagis in an Ultra-high
pe rfo rmance catego ry. Ha lf
power (3 dB) beam widths are
exceptionally na rrow. In add i
tion, each model can be easily
mounted for vertical or horizon
tal polarization fo r station-to
station VHF OX work.

The Star Tracker model ST-5

Continued on page 242
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The Circuit Board
Aquarium

- no f is h story

Completed etching tank In action showing remova l of
finished PC board.

•

I
•

you have to buy it a ll new .
This breaks down to $7 for
the air pump, $ 5 for the
Plexiglas1M, and $2 fo r the
tubing a nd aq ua rium ce
me nt. All these parts, with
excep t ion o f th e P te x
igl a stv , can be found at
most sto res th at have a
tropical fish sec t io n, o r, if
you are lucky, at some
garage sales.

•

Constr uction

Const ruc tion is not very
d ifficu lt (re fe r to Fi g. 1)
The first thing is to d eter-

Fig. 1. Etching tank cons truction deta ils.

board would I ever need to
etch. I finally decided on a
tank size whi ch cou ld be
filled with one pint of etch
ing so lu tion. Th is ca me
out to be 7 x 1o-Snb inches .
These are inside dimen
sions and can be changed
to suit each ind ivid ual's
needs . ln o rde r to disperse
the air, a d ivider is placed
at t he bottom of the
tank with a series of holes
drilled in it. This has
worked out very well in dis
persing the a ir . The cost o f
the material is a bout $1 5 if

pany w here I work , we
have an etching tank that is
agitated by a ir, and my
wife's aquarium tank was
also agitated by air . What I
needed now was a tank
that would require the
minimum amount of etch
ing so lu t io n and a way of
di spersing t he air. Anot her
co nsideration wa s ho w
large to make the t ank, o r
how large a printed circui t

John A . Burton WB9QZ£
2282 McKinley Ave.
Columbus IN 4720/

I have a lways wanted a
better way to etch my

printed circuit boards than
by hand ag itating a tray . A
couple of yea rs ago, my
wife was putting away he r
aquarium equipment when
an idea hit me. At the co m-

240



6 GOOD REASONS '0< '"""" ' "" ·"00"FREQUENCY COUNTER

(1) 100'lll COM PUTE KIT. (2) EASY ASSEMBLY, (3) COMPLETELY ENCl OsrD IN
METAL CAflI NU. (4) rc SOCKETS USED THROUGHOUT f OR EA SY TTL REPLACE
MENT (5) EASY ON YOUR rocxrr BOOk. "'1'10 (6) NO E.XPENSIVE CHIPS TO
RErt.ACE (EXAMPLE-IF YOU LOSE A (){COOER, LATCH OR DRIVE IN A HAL
TRQNICCQUNTER. THEAVERAGE COST OFREPLACEMENT Of THE LOW-COST TTl S
IS LESS THAN $ I ,00 lXCLUDI NG THE PRE·SCAl! CHIP IN SOME OF THE N[ VI/[R
COU NTUlS NOW BEING M ARKETED BY MY COMPETITION, THEY ARE USING THE
EXOTIC SINGU CHIP AND WOULD COST YOU CLOSE TO 130.00 TO REPLACE).
THIS IS SOMHHING YOU SHOULD CONSIDER,

BY POPULAR DEMAND
- we are continuing t o of fer wi t h

any pu rchase o f $99 or more from ad or fl yer. a
Fairch ild Clock Module FCS-81 00 A (suggest ed
reta il pr ic e o f $20).

--".. ...

P. O. BOX 1101
S O U T H G A T E, MICH . 48195

PH ON E (313) 285·1782

HAL-TRONIX ~ ""

fROM
HAL·TRONIX

.--._.14691.15•

look at these Summer Specials

SPECIAL OffER-While they last
FND·70 Common cathode reado ut s d irec t rep lac em ent to r
the FND·359 same pte-out .

10 unit s (.40<;)- 101 4.00
100 units (.35¢)- 1001 35.00
500 units (.30¢)- 500/ 150.00

1000 unit s (.25<;)- 10001250.00

"b1!"r::-.....'- tl ·

". ,
-." -

" HA L" HAItOlD C. NOWLAND
WIZXH

DELUX E 12·8 UTTO N TOUCHTON E ENCODER KIT ut i liz ing the new IC M 1206
Chip. P'ovides both V ISUA L A ND AUDIO ind ications' Comes w,th Its own two,
tone anodized aluminum cabinet Measures only 2 314 X 3314". Complete With
rccce.rcoe pad, bo ard. crystal . chip and all necessary components 10 tinish
the k,t
PRICED AT $29.95
For l hose whO wrsh to mount the encode' in a hand·held unit , the PC t>oa'd
measu,es only 9116"" >< 1314" This part ,al k it w ith PC board. cr ySlal, Chip and
components.
PRICED AT..... , ••••. . .. .. , . • •............ . ..... ...... . ...... , ••••. . $1•.9S

PRE·SCALER KITS

HAL100PRE • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • $19.95
(Pre-d'i lled Gl0 board and all components)

HAL JOO A /PRE• • •• ••• •• • •••• • • • • • •• • • • • • • •• • • • • • • • • • $14.95
(Same as above wit h p'eampi

HAl600PRE• •• • •• • • •••••• • • •• • ••• •• •••••••• •• • ••• • •• SJ4 .95
(P,e·dri lled Gl0 board and a ll components)

HAL 600 ""PRE• • •• • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • S39.95
lSame as above but wrth pream p)

COMPLETE KITSI CO NSISTI NG OF EVERY ESSENTI AL PART NEEDED TO
MAKE YOUR CO UNTER CO MPLETE HAL·6OQA 1-01GIT COUNTER WITH FRE·
OU ENC V RA NG E OF ZERO TO 600 M Hz. FEATU RES TWO INPUTS' ONE FOR
LOW FREQUENCY AN D ONE FOR HIGH FREQUENCY, AUTOMATIC ZERO
SUPPRESSIO N TIM E BASE IS 1.0 SEC OR. 1 SEC GATE WITH OPTIONAL 10
SEC GATE AVA ILABLE. ACCURACY ±,001%. UTILIZES lo-MHz CRYSTAL 5
" M
COM PLETE KIT , ~ $129
HAL.JOOA 1·DIGIT COUNTER WITH FREOUE NCY RA NGE OF ZERO TO 300
MHz. F EATUR ES TWO INPUTS: ONE FOR LOW FREQUENC Y AN D ONE FOR
HIGH FREQUENCY: A UTOMATIC ZERO SUPPRESSIO N TIME BASE IS 1 0 SEC
OR .1 SEC GATE WIT H OPTIONAL to SEC GATE AVAILA BLE ACCUR ACY
±001%. UT1L1ZES 10·MHz CRYSTAL 5 PPM
COMPLETE KIT , .P-"!. $11)9
HAL-50A B·DIGIT COUNTER WITH FREQUENCY RAN GE OF ZERO TO 50
MHz OR BETTER. AUTOMA TIC DECIMAL POINT, ZERO SUPPRESSION UPON
DEMAND FEATURES TWO INPUTS, ONE FOR LOW FREQUENCY INPUT, AN D
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED HALT RONIX
PRE,SCALER FOR WHICH PROVISIONS HAVE ALREA DY BEEN MA DE. 10
SEC AND .1 SEC TIME GA TES. ACCURACY ecotw. UTILIZES 10·M Hz
CRYSTA L 5 PPM,
COMPLETE KIT ~. " $109
ATTENTION RADIO CLUBS For club Or group projects. request FREE inlo,·
mation about our DISCOUNTS On anyol the HAL·TRON tX kits. Discounts range
hom 10-25%. de pending upon the quantity needed
We are expenenceo in su pp lying ki t s m volume quannnes to schools.
laboratories. clubs, and common,;nte,esl groups. Not>ody beats HAL·TRONIX
quali ty and price, Just t ry us and see for yourSe lf

ANALOG·DIGILAB
KIT $139.50

DESIGNED BY HAL·TRONIX
AND MIKE GOLDEN OF
R.E.T.B. ELECTRONICS
SCHOOL OF DETROIT. FOR
RUGGED CLASSROOM USE.

fROM HAL·TRONIX
flR5T TIME OffER

FOR THE RA DIO AMATEUR, STUDENT, EXPERIM ENTER OR DESIG NER
SPECIFICATIONS' OUTPUT VOLTAGES: + 5V. + 12V. - 12V; USABLE CUR
RENT: 75Om A; % Regulation at 5OOmA: 0.2% ; Short·c lrculilimiled al l .0 amp;
Thermal overload pro tected. Powe r requtremente. 117VAC. 60HZ. 4{l Walls.
Func tion Gene/a lor: Fr&quency range: l HZ IO100HZ i n 5 bands. Am piliudead·
Juslable from 0 10 10 VPP. DC 011&&1ad justable from 0 10 ± 10V. Waveforms:
Si ne. ",qu are. triangu lar and ITl Clock. IT l Clock 0 to + 5V level . 200 ns rise
and fall lime. Fr&quency determ ined by Funcl lo ll Gelleralor. Ou tput Im~_
ance 1.2K ohm.
Most of a ll . It·s easy tc const ruct and ",ervlce, PC boards are crecrtuee . plated
tnru and SOlder f lowed. Over 1000 units sold to schools.

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. CO MES WIT H 2 SIDED, PLATED THRU AN D
SOLDER FLOWED G·10 PC BO ARD. 7·561'5, 2·7402, A ND ALL ELECTRONIC
CO MPO NENTS. BOARD MEASURES 3'1. ~ 5% INCHES. HAS 12 LI NES OUT,
ONLY $)\I.\lS

6~DIGIT CLOCK • 12/24 HOUR
COMPLETE KIT CO NSI STING OF 2 PC Gl0 PRE·DRILLED PC BOARDS, 1
CLOCK CHIP. 6 FN D 359 READOUTS, 13 TRA NSISTORS, 3 CAPS, 9
RESISTORS. 5 DIOD ES, 3 PUS H· BUTTO N SWITCH ES, POW ER
TRANSFORM ER AN D INSTRUCTIONS.
DON'T BE FOOLED BV PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA.
,.I((DAT .. .. , ••• • .. • • • • . . . . . . . . . . . . • • . . . • • • • •• • . . . • •• • . • • . . . . . . $ll.\lS

HOCk CAM Available and w ill fit anyone 01 the above clocks, Regular
Pnca ... Sij,50 I .... Only U .SO when bought with clod

60. 111 TIME lASE CRYSTAL TI ME BASE KiT. W ILL ENABLE MOST ALL
DIGITAL CLOCKS TO OPERATE FROM 12 VDC LOW PROFILE UNiT. EASY
3-WIRE HOOKUP, ACC 2PPM. ADJUSTABLE.
COST ONLY $5,95 EACH OR 2 FOR $10,00-OR ONLV $4.50 W ITH CLOCK
PURCHASE.

10.Mllo ClYSl A LS HI·QUALITY CR YSTALS. DESIGNED FOR FREQUENCY
CONTROL AND ELECTRONIC TIME PIECES; AGIN G FACTOR 5PPM. MEETS
OR EXCEEDS MIL·C·3098 SPECS. MA DE ESPECIALLY FOR HAL·TRONIX BY
SENTRY, PRICE $4.9'5 OR 2 FOR $9,00

~8pecian
IIIITlaSlllvALUATION kIT

BUILD YOUR OWN DV.M. 0 ' D.M.M. LOW COST DIGITAL PANEL METER
DESIG N-KIT INCLUDES COMPLETE ASSEM BLV INSTRUCTIONS ALONG
WITH A PREDRILLED PC. BOARD. 4 LED READOUTS AN D THE INTERSIL
1107 CH iP ALO NG W ITH A LL REQUIRED ELECTRONIC PARTS TO CO M·
PLET E KIT, ALL YOU NEED IS THE SUPPLY VOLTAGE FEATU RES FULL
SCALE READING OF 200 M V OR 200V. HAS A CLOCK ON BOARD, W ITH
AUTO ZERO AN D O VER RANGE FEATU RES, $19.\lS

ACCUKUEI (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VER Y
POPULAR W B4VVF ACCUKE YER ORIGINALLV DESCRIBED BY JAMES GA R·
RETT. IN QST MAGAZIN E AN D THE 1975 RADIO AMATEURS HA NDBOOK.
516.9S

AC[ UKl Yl I _ MEMOlY onION KIT THIS ACCU KEYER MEMORV KIT PRO·
VIDES A SIMPLE, LOW COST METHOD OF ADDING MEMORV CAPABILIT Y
TO THE WB4VVF ACCU KEYER. WHI LE DESIGNED FOR DIRECT ATTACH·
MENT TO THE AB OVE ACCU KEYER, IT CAN A LSO BE ATT ACHED TO ANV
STANDARD ACCUKEYER BOA RD WITH LITTLE DIFFICULTV. $16.\lS

SlX.PIGIT ALAaM H OCK KIT to' home, campe,. RV. or Held·day use. Opera tes
on 12·vol l AC or DC. and ha", it s own so.ue urne base 011 tne t>oa ,d. Complete
with all electron ic components and tw o-piece, p ,e-dri ll ed PC boards. Board
size 4" x 3". Complete with speake , a rod switches, II ope 'ated on DC . the,e is
noth;ng more to buy.·
raKEDAT ••...••••...•••. . . . .....•..•••••....•••• •....•••• . . . . .... $16.\lS
Twelve-vOlt AC line cord lor those wh o w ish to operate the clock from itovcn
AC. $2 ,50
' Fi ts clock case edvertised below

SHIPPING INFORMATION
ORDERS OVER $15.00 WIL L BE SH IPPED POSTPA ID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REOU ESTED, ON ORDERS LESS THAN
$15,00 PLEA SE INCLUDE ADDITION AL $1.00 FOR HANDLI NG AND MAILING
CHARGES. SEND SAS E FOR FREE FLYEA.

'" Reader SerVice-see page 323 '"



New Products

min e the size of tank you
want to build and bu y you r
Ple xigla s t w . Most gl a ss
co mpanies handle it, and a
local firm priced it at $2.50
per sq uare foot. This in
cluded cutti ng it to size.
Bef ore a ssembling the
tank , dr ill all the required
holes. There is one hole for
the tubing and the small
holes for the div ider. The
holes t hat I put in the
divider were .055 inch in
d iameter and about one

from page 239

is a compact 54" 2 meter beam
with 5 c pnmeuv-s oecec ere 
mems. Forward gain is greater
than 10 dB, and the trent-to
back ralio is greater than 22 dB
over the 4 MHz bandwid th. End
mounti ng gives the ST·5 broad
frequency response and eum
inates mas t decoupling. Halt
po wer beamwidth is nominall y
SO ' ,

inch apart. Prefit a ll the
pa rts togethe r to get an
idea of how they go. Sta rt
by gluing the two small
sides to one of the la rge
s id e s. Now glue in the
divider and the other side.
After this has set up, glue
on the bottom and the air
tube . I also glued the ai r
tube to the side of the tank
so that it wou ld not be flex
ing at t he joint. Th is
fi nishes the construction of
the tank . Fill it with water

The model ST·11 Star Tracker
i s a 144" center-m ounted
t t -erement beam. Optimum
element spacing provides a tor
ward gain o f greater than 13dB.
From-to-beck ratio is greater
than 27 dB over the4 MHz band
wid th. Heu-oower beamwidth
is nominally 36 a.

The l ightweig ht , h igh·
s treng t h desig n of the new
Hust ler yagis makes tnstaue
non easy and prov ides long life.

and check for lea ks. My
t a nk ha d several le a ks
because I had used Plex
igfasr glue and it did not
sea l the rough edges that I
had . I then went ove r all
the joints with aquarium
ce ment and that took care
of all the leaks. Unless yo u
ca n get a square edge on
your Plexigf asw , I would
recommend u sing only
aquarium cement .

O peration is easy. Just
remember to always have

The boom and driven element
01 each model is J/.. • o.o., too
qual ity, heat-treated. seamless
aluminum tublnq . Reflect or
and director elements are 3/16"
o.d., hlgh·strength , solid atum t
num rod.

Hustler furn ishes all stain
less steel hardware, and the
cortosron-resistant steel c lamps
used throughout are fu ll y ad
justable, including the special
boom-to -mast c la m p . Th i s
unique method of c lamping
keeps all elements in p lace
regardless 01 weather concn-

the pump on before put
ting in the etch ing solut io n
and to pour o ut the so lu
tion before turning the
pump off . This will keep
the etching so lution o ut of
the pump. The air flow can
be adju sted fo r d ifferent
levels o f solutio n a nd
agitation. I o nly fill my
tank enough to cover my
board . 1have etc hed sever
a l sma ll boards and , in a ll
cases, it has tak en about 15
minu tes .•

tions.
For further info rmat ion o n

these or any Hust ler products,
write: Sales Department , New
Trqn ic s Corpora tion, 15800
Commerce Park Drive, Brook·
park OH 44142.

IC INSERTION TOOL
OK's new model M0 5-40 DIP

inser ter hand les a ll MOS,
CMOS, and regular 36· and
4o-pin ICs, as well as ben t pins.
A twist of the hand le cern-

Conrlnued on 1»!Je 275

'.Star Tracker
5-element yagi
Model5T-5

,

I

,.
Star Tracker
11-element y.gl
Mode1ST·11

,

, I

Hustler 's new 2 meter yagis.
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OK 's MOS-40 ic insertion tool.
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sideband splatter, remove 10..... and high pitched
aRM , hiss, static crashes, background noise,
and hum.

Makes listening for long periods pleasurable
and less fatiguing. Ideal 'or contest and OX ,

IC aclive filter includes 375 Hz highpass cut
of! plus selectable lowpass cutoffs at 2.5. 2.0.
1.5 KHz (36 dB per octave rollott).

Switchable automatic noise Nmiter to- impluse
noise: trough clipper removes backgrouod noise.

Far Simulated Stereo. the ra ..... signal goes
to one ear and the filtered signal to the other.
The signal appears in both ears and the QRM
in only one. The ears and brain reject aRM yet
ntr.irequency calls can be heard, Requires
stereo phones.

Switch selects one 01 1.....0 rigs, OFF position
connec ts speaker 10 rig. Speaker disables when
phones are used Requires 9 to 18 VDC, 300
rna. max, 5x2x6 inches. Optional AC adapter is
$7.95. Order yours no..... .

$2995
each

llul pe~m_ II !lOt cop*!. Only MfJ hllllll ..leel. um·
,,"nlnts s. 111I CI_ Irtqu.nc~ '" nch CW Itlll I...~hin
... II:< lllllOh etlII-r.

~."'" ... )
co

FUNCT10N 111!1 SE LEC TIVITY

.r->.,","W'"e:,PK(lN, ,,,_ ,,, I
I.B. t.; to j
~ .... ....•.

'Ui" I"" "' 1' TO"
t "" ' "8 fOUT8 Mo o n MFJ. r21

This new MFJ-721 Super Selector CW/SSB Filter gives
/""- - you 80 Hz BW, steep

",.A~_ SSB skirts, noise
limiting, 2 walls for
speaker plus more.

This New MFJ·721 Super Selector CWISSB
Filter gives you a combination 01 performance
and features available only from MFJ: • Razor
sharp 80 Hz non-rillging CW filter • Steep
skirt sse !ilter • Selectable peak and trough
noise limit ing • Plugs in phone jaCk • Two
watts for speaker • Simulated stereo reception
• Inputs for 2 rigs • Speaker and phone jacks
• Auxiliary 2 watt arnpjher. 20 dB gain,

Tile CW filter gives you 80 Hz bandwidth
and extremely steep skirts witll no ringing for
razor sharp selectivity, l ets you hear [ust one
CW signal on the crowded Novice bands.

Bandwidtll is selectable: bypass, 80, 110,
150, 180 Hz. Response is 60 dB do.....n one
octave from center freq. lor 80 Hz BW. Center
fteq. is 750 Hz. Up to 15 dB noise recucnon.

8 pole active IC filter. lo..... 0 cascaded stages
eliminates ringing. Hand matched components.

The SSB filter dramatically improves read
ability by optimizing audio band ..... idth to reduce

• ..... .... _. _ ....... _ •••• _8

800·647·1 800

CWF ·2BX anll tile S8f·2BX arl Itle same c..... afld SS8 Iim,te' , Pl~ in ''II 10 drive pI>ones (II c.mled bet..-."" allcho
tilt., as in tile MFJ· 72t b<J1 less weake, amplitle, afld .(lise S!3ge kr tuM speake< opeI. ti,., . Uses 9 V tlalterV . 2x3x~ ifl:he5

MFJ ENTERPRISES, INC.
P, O. BOX 494 MISSISSIPPI STATE, MISSISSIPPI 39762 ~M"

Same 8 pole Super CW Filler as in
MFJ-721. 80 Hz BW, extremely steep ~, t-l0
skirts with no riJlfl ing for razor sharp -c: af\,Pt. ~ .. I .....
selecfivity. Selectable BW: 80, 110. .,. t-lE.:"" 
180 Hz. Genter freq. 750 Hz. Autcma-
tic noise limiter, Plugs in phone lack to
drive speaker to 2 watts. 2)(4)(6 in. $4495
Requires 9-18 VOC, 300 rna. max. Op.
ncnar AC adapter, $7.95.

These MFJ active filters are the most copied in Industry.
CWF.2BX MFJ SUPER CW FILTER SBF·2BX MFJ SSB ALTER

This New MFJ·720 Deluxe Super CW Filter gives you 80
Hz BW, no ringing, 2 walls oul.

MFJ INTRODUCES NEW

SUPER CW/SSB FILTERS

ORIlER TODAY BY MAl. OR CAl l Tall FREE 800·547-1800 ANO CHARGE rr aN VISA 011 MUTIN f'-- J[IIi]
CHARGE . Onl.. In, "oducI troIoo MFJ Ind try H. H nit detl4l~1H. return H ",t,,", 3a dlY, tar I ,"",pI VJS4 "..
retund floll .hipping). an. re" uncondilllnil IUlrlnt". Add S2.00 .hippongllllndW"'l . Fl. ardefiro""i.
IIItUI. In lIilliul,pllnd luUid. clnhMnlll USA. cln 601 ·3Z3-~869,

KITe

250 Pes. 495

in Poly Bag ppd.

KIT B

500 Pes. 9 95 ,pd.
Includes FREE
compartmentalized
box ($2.00 value)

KIT A

1,000 Pes. 1995

Includes FREE ppd.
9-drawer box
($5,QOvalue)

CALL (576) 75~0060

Send for
complete

catalog
rO ORDER:

Send check or Money Order-
N. Y. residents add appropriate tax.

ORIGINAL JAPANESE
SEMICONDUCTORS

Full range available to
fill just about any

requirement.

MANY OTHER KITS
Aluminum Electrolytic,
Tantalum and Ceramic
Capacitor Kits.Semicon-

ductor Kits, too.Lamps also.

Each kit contaIns
ell the EtA designated 10'Jl, value.

from 2.2 ohms 10 8.2 megohms.
V....., cosl: Only $.02 per .esillor.

P.O. BOX 698, MELVillE, N.Y. 11746
STEVEN PRODUCTS

W? have over 2,000
quality Receiving Tubes.

Many hard-to-get types.
'-woAII at 75% off list.

FIRST QUALITY CARBON
RESISTOR KITS 1I4W

V' Reader Service-see page 323. 243
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Build A Decent Dummy

- no oil, no light bulbs, no hassle

A " dum my load " is an
art ificial an tenna that

does not radiate a signal and
is used to tunc up, test, or
t ro ubleshoot your station
transmitter without going o n
the air and creating ill-man
nered and illegal interference.
Ideally, the dum my load
looks to the transm itter like a
perfec t resonan t antenna at
all frequencies between dc
and daylight. In a prac tical
du mmy load, thi s means that

244

it sho uld be resist ive [i.e., no
reac tance) at a ll freq uencies
that the transmi uer will
cover. Furthermore, it should
have a resbtance equal to the
op timu m im pedance the
transmi tter is designed to
feed, or the impedance of the
antenna sys tem normally
used with th e transmitte r.

The du mmy load should
have suff icient power-han
dl ing capability to allow it to
absorb the full tran smitter

power for a coup le o f
minutes a t least. (Indefi nitely
wou ld be nice, bu t it bec omes
very expensive a t power levels
over abou t 100 w atts.) Th is
will allow yo u to become
absorbed in what yo u arc
d oing without having to
worry about the condition of
the du mmy load.

Another req uirem en t IS

that the load be shielded so
that rf radia tion is reduced.
Even at milliwatt powers,
unshi e lded rf sources can
interfe re with nearby re
ceivers. If yo u doubt thi s, tr y
tuning a grid- (or gate-] d ip
oscil lator th rough the TV
channel freq ue ncies wh ile
watching the TV screen. Even
at distances of severa l fee t,
"herringbone" pattern'> will
app ear. If a 50 mW source
wi ll do that, imagine what a
200- Watt tr anscclvcr will do!

Crude Dumm y Loads

For low power rigs (i.e.,
up to about 200 Watts),
many amateurs use an ordi
nary 50- to 25()..Watt incan
d escent light bulb as a
dummy lo ad. A short p iece of
coaxial cable is fitted with an
rf connector o n one end and
the o ther end is spl it to allow
it to be fas tened to a standard
Edl son-basc lamp fixture.

When the transmi uer is ou t
o f resonance , very li tt le
power is delivered to the
load, so the bu lb will show a
di m orange light. When the
plate tuning capacitor is
adjusted to resonance, th e
light will increase and become
white in colo r, making an
impressive disp tav o f outpu t
power (even tho ugh som e
wha t meaningless).

The ligh t bulb dummy
load is not goo d pract ice for a
couple of reasons. l-o r o ne
thing, th e resista nce of the
bul b fs no t constant, but
cha nges as the bulb heats up.
The impedance seen by the
t ra ns m itter , then, ve-ies
markedly from low to h igh
pow er. It is rarely actually
wi thin th e so- to 75·0 hm
range deemed op t imu m for
most amate ur u ansmitters,
bu t wi ll have some other
val ue.

Secondly, the light bu lb
will radia te. I have heard a
local sta t ion 7 to 8 miles
away producing an S8 CW
signal at my location while
loading an HW-101 into a
light bu lb du mmy load.

Attempt'> are sometimes
mad e to reduce radiatio n
from the light bulb, wi th
vary ing resu lts. A few ama
teurs have painted the light



Fig. 1. (0) Circuit for dummy lood. (b) Modif i cation using a
toroidal current transformer for the rf pick -off.

"'."

mAmo

the p ick-off box mounted

networ k (Dl, Cl , C2, and
R5) is de leted.

A metal snap-together box
was used for the housing, and
th is is considered the m ini
mum. Be wary of metal boxes
and u tility cabine ts with
poorly fitting ed ges or no
overlap ping edges. Some use a
butt joint with little cutouts
along each edge to rna ke
them fit, a nd those are useless
(and not very strong). If a
die-cast aluminum box with a
tight seal is available, then use
it Th e tighter the seal, the
lower the rad iation . •
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used in swr meter and rf
power meter projects pub
lished in 73 Magazine and the
ARR L Rad io Amateur's
Handbook .

Almost any h igh-frequen
cy toro id wi ll work fo r this
applica tion. Wind appro xi
mately 40 turns of #28 mag
net wire (enamel insula tio n)
on the form. Terminate o ne
end in a 50-- or 75-0hm car
bo n resistor, and con nect the
other end to the rec tif ier. The
oscillosco pe output is made
in exactly the same mann er,
exce pt th at the rectifier-filter

Fig. 2. Ex temat view shows
piggyback to the main assembly.

A Home-Brew Alternative

Fig. 1(a) sho ws a 2oo-Watt
d ummy load that is suitable
for most stat ions ru nning an
exc iter or t ransceiver in the
2DO- Watt class. It will also
wo r k for those runn ing power
up to about 400-Watts input
if the pro per t ime-on (duty
cycle) is o bserved.

The ac tual load is formed
by parall eling two l00-0hm,
l DO-Watt noninductive re
sistors (Dale NH-l(0). Other
combinations will also work,
as long as the power rating is
sufficien t and the paral lel
resistance of the ci rcui t is
either SO or 7S Ohms (as
d esired ). If you wanted to be
ridiculous about it, fo r ex
ample, you could parallel 100
two-Watt resistors each of
which has a value of 5k
Ohms. Realist ically, tho ugh,
any co mbination of non in
d uc tive resistor s with a total
o f 50 Ohms th at requires not
more than fi ve or six actua l
resisto rs is su fficient You
witl find tha t 50- and 75-0 hm
noninduc tive power resistors
are hard to fi nd, so a co m
b ina tio n is necessary.

I wanted two addit iona l
featu res in my dummy load :
an oscillosco pe o utp ut and a
de o utput that is proportion al
to the power. The resistor
volta ge divid er shown as part
o f F ig. 1(a) was used to pro
vide th e dc level. Resi sto rs R3
and R4 reduce th e rf vo ltage
acro ss the load to a level tha t
can be ha ndled ea sily by the
1N60 rectifier. Capac itors Cl
a nd C2 pius resistor R5 form
a lo w-pass filter to remo ve
any residual rf and leave just
pure dc. The assembly was
built into a smal l alu minum
box outboard to the un it
(Fig. 2). A seco nd voltage
d ivider exactly li ke R3fR4,
but wit hout th e rectifier and
filter, provided th e oscil
loscope o utp ut.

In a later version, the
ci rcuit of Fig. 1(b) was sub
sti t u ted for the vo ltage
d ivider circuit used origi na lly.
This modification uses a pair
of t oro id current tran s
formers such as are norma lly

required.bu lb 's glass bulb down to the
base with cond uct ive co pper
paint, leaving o nly a small
" peephole" to view lamp bril
lia n c e . This works very
poorl y . O th er attemp ts,
usually more succes..ful, in
volve placing the lamp and
soc ket assembly inside a
metal box, but this st ill leaves
the probl em o f the varyi ng
load.

Commercial Dummy l oads
Even a brief scan through

the professio nal commu nica
tions tes t equipmen t cata
logues will revea l that pro
fessio nal dummy lo ads are
very cosnv. Even military
surplus loads bring a premium
price fro m dea lers an d ham
fes t attendees alike. One
fr iend of mine was extreme ly
lucky to find a dc-to- VHF
Bird 10DO-Watt load in good
condit ion a t a hamfe.. t . He
was ec..ta tic to pay on ly
$12S! To h im, it was worth it
because he do es a lot of
a mateur research (some of
which is very pro fessiona l),
but to the average amateur
that one-eighth kilo buck is
better spent elsewhere.

One company o ffers a low
cost amateur du mmy load
that gives very good perfor
mance up to abo ut 30 MHz. I
bought on e and have foun d it
very useful. The problem is
that it is perpetu ally a mess.
It seems that the actual
SO--Ohm element is rated at
o nly about 100 Watts. Th is is
extended tenfo ld by mou nt
ing it in a paint can and filling
the ca n wi th o il (user pro
vided ). Everythin g goes fi ne
for about t wo mo nths, after
which the XYL comes in and
wants to know about that
ring o f o iI o n the floor . The
oil seeps up around the ca n
li d and finds its way outside
o f the can. Most o wners of
this product, I suspec t, tend
to place th em in a p lastic
container and relegate them
to the garage or a little-used
corner of the basement. I
want a dummy load that is
dry , so that I can mount it
beh ind my o perat ing desk
and switch it in, using a
c oaxi al swi tch, whenever
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209 Mystic Avenue
Medford MA 02155
(617) 395 ·8280

Radio Electronics
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I
I

""13 1
I
I
I

OPEN DAILY g-gl
SATURDAY 9-6 I

_____-.J

s igned fo r use v..;th 52· to 7S-ohm
non-reactive loads. and a re power
r ate d a t 1000 watts AM. 20 00
wa tts SSB Connecto rs are UHF
type. Insertion l oss is negligible,
a nd VSWR is less than 1 .2 : 1 up to
1 50 MHz. Crosstalk (m e asu red at
30 MHz) Is 45 dB between ad ja
cent outlets a nd -60 dB between
alternate outlets.

--

ne'" com me«ial dUl y 30 am p 12 VIl C
r... gu ld.d pow., . up pl y "' I<a,e.
wlf"ld -ha "k c urre n l limiting and
,wervullag... p"'le<lion 249,95

--

Zip _

- --...-••••••••

I'S30ll W{f

--

COAXIAL SW ITC HES ANO
ACCESSOR.! ES for antenna sele.:
tion and RF switching. These
high-qual ity switchas h a ve sat the
standard for t h e industl"y for
years. Ceramic switches with sll
var a lloy contacts and si lv e r·
plated conductors give unmatched
p erfo rmance and reliability from
audio freq u enc ies t o 1 50 MHz.
B& W coaxial switches are de-

--
POWER SUPPLIES

- -

Card exp irat ion date _

PLEASE - No Cash Or C.O.D.s!

BARKER "
WILLIAMSON, INC.

------

T ufts Radio Elect ronics. (617) 395 ·8280
T C ·1

Name' Call _

Address; _

Order: _

City Sta te _

o Chec k e nclosed 0 Visa 0 Master Charge 0 Amer ica n Express __

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Cred it card #' _
S igna t ure _

B.ac '" ""'y, '''' "'all moo"''''11 01 'od.a l
<o ,,,,,,,,t<w ' '''' ' e ,,",,

PROT Ax 'w,,<h. G,o,,"", a".".p, ,,'o.;IOC1
"", p o' c"c... " S,"h ,w"ch PO " loo n <1''''''''''
~" 00' """

-----

s

s

6 PR O TAX "",, '<h G."......" all ., ~O' ""o<'~

""'00' <,lew'

e
a
e

,

,
,

Gulp"" "om.,, ',

15 amp- 12 volt regu la ted p ower . u p
ply w /e ....... w /fold-ba ck cu rre nt limil ·
in g an d uvervolta ,e protect ion. .. 94.95
..m e as above-Wire d & te<ted... 124 .9 5
25 . mp - I 2 volt rel1ulat ed p ower , u p -
pl y w /CaM. w/fol d-b ack c urren t h m it -
ing a nd ovp, wi lh me t er . . . .. 154 .9 5
s.me .. ab ove-wi,ed & tesled... 179 .'15
ad d s o..r vol 1a ~. protection t" your
power . up p ht· •. 15 V Il(' m. , . . 12.9 5
12 ."It _.r o w... r ,u pp ly , e gu lalo' ta. d
wilh fold-bac k turr,nllimitln~ . 10.'15

.90

17.9 5

18 . 50

1'S15C W{f.
I'S 2S M Kit.

1'S3A Kit ..

PSI 5CKit .

PS 25 M W{f .
O . V, P. .

POW ER AMPLIF IERS
PA 250 I H Kit 2 mtT p" W.... amp - ki t I w in - 25 w Hluc l,n ... I'! ~ pow"r "mp...." ,d 01< t,,',d . , mis", ..... -

o u t wit h . " Iid . ta le . w itchi ng.

1 .,~fIii;
lW- IM-SS tl 'A ~1

case . con nec t ors· . ... . . . . . • 6 4.95 I'''w... , I'"w..
l'A4 0 10H Kit 1 m t. powef a m p -lOw in -40w Mod...1 BA ND In p u l O " tp u t

64.95
,. J'- . Cl

a Uf - re lay ' wi tch ing
I'A 50 / 2S Kit. 6 m I. pow.. am p. 1win . 25 w ou t.

c:l!!'
BlC 10/70 144M Hz lOW 70W 14 Oj ,0j 5

Ie.. ca'e. con nec t ,,.. & . wi tcl. in K 54. 9 5 BlC 1/?0 144 MH. 'w 70W 169,95
PA 144 /l 5 Kit . 2 m tr power a m p- Iw in - I 5w e t c 10/ 150 144 MH z lOW I SOW B 'I 'I ~

out - In . cue, cnn n... Clo,.. a nd ace 30/1 50 14 4 MH . 30W 15 0W 23'1 ,'15

:;;:.'~~~JA i 4 4·/ is· k· i t · bU i is"': :
44._ 9 5 Bl D 2/60 no MH z zw 6011.' 164,Oj~

PA144 /2 5 Kit . 54.95 m.n 10 16 0 no MH z .ow MW 15'1,'15
PA nO/1 5 Kit . sim il.. to PA 144/l 5 for n o Mflz 44.9 5 Bl D 10/120 n o MH . lOW 12011.' 25 '1,9 5
PA432 {10 Kit . p ow er amp - similar to I'A 14 4 /l 5 ll l E 10{40 410 MH z l OW 4011.' 17'1. '15

nCC !?1 lOw an d 4 3 2 MHz . •. 54. 9 5 BH : 2/40 4 20 MH . 2....' 'OW 179 ,9 5
I'A I40 / IO W/T lOw 1n- 140w out -2 m n ,amp • 219.95 Bl E JO/II0 4 20 MH z 'OW 8011.' 25'1. '15
I'A I40 {l O WIT lOw in -1 4Ow " u l - 2 mlr amp · 18 9_9 5 BLF 10 1110 420 MH . lOW 'OW H\<l.9 ~

The most convenient way to order ! Just call our Credit Card Order Department 9AM·9PM at (617)
395-8280. Your order will be processed immedi ately- you' ll be receiving it even more quickly than
if you'd sent it by mail. Any way you look at it, ou r same-day service plus our spec ia l telephone
credit card service equal the fastes t way to shop by mai l! (Sorry-we can't accept collect calls.)
Helpful hin t: To make your order as c lear as possib le, fill in al l informati on on this order form, then
read it when you ca ll.

-- PRICE

no 18.95

,~

18.9 5

,~. 14.0 0_ ., 1 2. 5 0

551A
1 7 .5 0

- COAXIAL SWITCHES AND ACC ESSORI ES

Pr ice s FO B Medford MA.
M A resid en ts add 5% sales
t ax .

Minimum $3.00 for
shipping & handling
on ALL ORDERS.



as 00

25 .00

$199.50
$2.9.50

189.95
164.9 5
209.95
169.Q5
154.95
279.95

HIOr>e5, qualt1y, "'"eoc..._ ·t>r...If '
, r-..lOlS lully proIeCla<l lor VSWR.
• ....,.1 . nd _lI<l. r,,,". D'Q"''''y
H9""r .1Ied "'II _ ........ 1t>nQ

Iie,"'_~ lI!aco._zeod
__ • •_ Kllol . ............
""'... _ . lull leftglft Ion. on- - ,

PA 4·70 BC
PA 15-60BC
PA 45-1 20BC
PA 4-40C
PA 15-35C L
PA 15-110CL

• NegligIble Inser tion loss on receive.

• Amell can made by KLM.

Send lo r Catalog!

This el ectricallY s mall 8 0(75. 4 0
& 20 meter a nten n a o per e te. a t
a n v le n g th f rom 2 4 t o 7 0 It . • no
e Ktra ba lu n o r tran.m atch n eeded
• p o rt able _ ...-ec ts & _tores in
minut es . small e nough to I iI in
a tti c 0. aP t . • f Ull lega l power .
low SWR over complete 8 0 /75.
40 6r 20 meter bands • much
lowe. atmospheric noi.e pick-up
than a vertical & needs no radi"l.
• kit inCl. a p • . of specialty ·made
4 " dia. by 4 " long e c us, can ·
tain ing 335 f t. o f radia ting c a n
ducto' , balun. 50 ft. RGSS/U
c o ..... PL259 connector, nylon
rope & m"nual.

220 !-lH. d .. ple"" . ... ..."d ."d.
t un"d 10 tr"'lu..nq . • ...ck m ...."t duple"" , .
doubl" sh ...ldrd dup lu", c. bl".
wilh f' L25~ c..nnuloo (pt.)
..m".' .b-oo-" ...'Ih I)"" N
conn" c lon (p,.) .

$ 69.9 5
189.9 5
109.95
179.95
259.95
219.95

IW LA 2 20

DrLA4)2
IlSC·U

OS(.'·N .•

AUTOPATCH - Ready to go!

,'I

A I::om p le l e Auto p ..t ch f.. c llity th ..t .eqU lr~ only a .epeate.
a nd a t ele p ho n e line, Fe ..t u re s inc lude slngle·d ia .t acce ss!
dis c onnect . d .,ect dl alon g fro m m o bile O' hand·he ld . ..d ,o s .
.. d lustable a mplli lers fo r t . a ns rn ll!er and t e le p ho ne .. ud io. and
l one·b u . st t ra ns po nd e r 10' a ckn owle d ll e rn e n t o t p"tch d is ·
conne c t .
RAP·200 P . C. Card
AAp·200R Rao;k Mount

SOLAREX

SOLAR CELLS &
SOLAR PANELS

in stack

SLIN KY! $43.95 Kit A LO T o1..n' ..nn.
in. LITT LE >""<. N ..w S1, n oV® d iPOI.. •
wi'h helic.1 lo.ding r.di.,..> • good
>lg".I ., ,/10 w",oIeng ,h lon9'

slinky

KLM RF Power Ampli fi ~n

.. A s.mple. aOd-on-lmmedlately Manual. remote--pos'llOO sWltchlrlQ
RF amplifier IS cp eooet.

• Merely coax-connect ampllher .. Models for 6.2." ', meters. 70CM
between antenna and transceiver amateur bands plus MARS coverage

• No lumngl Elhcient stnp-llne • Two types: Class C for FM/ CW
broad band deSign Unear for SSB/ AMi FMICW

• Automati cl Interna l RF·sensor·
controlled relay connects amplifIer
whenever transrmtter IS swncneo on ,

New Model Lilt P rice

PA 2-25B
PA 4-70 Bl
PA 15-40 Bl
PA 15-00BL
PA 15-160 Bl
PA 45-140Bl

...
MO • • _

," ' 1'VDC'OO M'
,.~..",

--.... ' .M_.--

REP EAT ERS

MODEl. 102
"OC2~_......_.."- ..
o."_"G''''''

MODEL......

""'" ~ ....... '- -"--...... so... ""'"......_-_.-

."",, .
M _,-...-" -u_.... __.-

•

579.95
799.95
79..... 5
llo49. 9~

515."5

•...
--- 
._~_ .~- .

_ .
-~- --

" ' C DO .._
"__ s...,.
3 """, ... .

MODEL12V4

_."'-"'..,..._-_.___"_---- -_ ... .c. . __---..-_...._....._... _ . 11.... _

-_..... ,~_A(.'1 _
DC_ ......... __......_. .......- .. ,_ ...- ---_.-< e-.... ..-' n._"""""'---- ...-"""""' _ ....__ , >w _'_e-- ._..._....,- ..-_..-- -
0- ..- ... . . ,.... . . . __ ....

.,"EL 109R
"""' ... "'-_- -.._..._-...._, v...... _ c __•

<>___ ". 1'VDCc_,,__ 11M '_ _ .M' ....,._- .."-c."_ c...."_. " 0_
C~~ ,~ n . ...
\':.....1:.:::- : ~ i..... '~" ,",. . ''' '' '~' ,.,- - ..-

t"'__"'__ '''_'''.')~_1l< .._ ..__ a ._----------._----...__ ..__.-t .. _ ...__ ..__--

. C....emrc R otary Switch 1 2 -p o si ·
uon

• Capacitor SPacing 1000 vo la
• Tapped to.oid inductor
• An ttlnna inpu a :

a . Co,,,, u n b a la nced 50239
b. Random wi'e
c. Balanced leedl ine 75 _660
Qom

. 5"''' w. K 2~" h . x 6'" d .

. A Il m e t a l blltCk w rinkl e f in ish
c a b in et

. We i!1 h t : 2~ p o u nds

• Price: $79.95

-,--._--,-~,e..-._ .<_, ,N••• ,w,,'

----,.-oog m "'"" o,c ID 11._
DC11_ • __ t_ _ca
_,at ...... _ ._.... _ ,_ ... _.-e-e--" .. ..-, .. ....--, ,-, '.. ~..-_ ...- ,,,-
'-~ ._.._....,- ..--""'""'- ,-_..e- .-,","" ,.... .... "" _ _ . ",

u .. ,_~.....
M • •>-.-

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

-- -
~~= .-- -

MOOf1 'I03A

. -_.

Tofts Radio Ele ctronics. 16171 395-82BO

TC·2

."""••".-10 mel"' .... . .. . . . • 99.95,,, ,,,,.1,,' - 10 m"I"'. wiud & ,,,.I~d 799.95
, ,, ,,,,. , ,,, _ 2 m" _ 1s..--com pl~ ,,,

(r... c,» I.I.) ... .. . • 99.95
'''p<"a'~f-220 M H~ _ 1 5w _cumpl~'"
(Ie.. cry.ubl . . . . . . . . . .99.95
,,,"". ',,. _ 10....u _.J2 MHo
(Ie.. ~'Y'lal~) . . . . .
,cp... t" , - 15 w.II - 2 mlr .
'''p<". l~r - l 5 11 -220 MH • .
r""". I". _10 II _. J2 !-lH • .
10 m " d ...." .p.a~..d dup."'''' '
2 m n.l>OO K H/ . p.~~d dupl"'~ ' .

wi,,,d and l un" d I.. h,,'lu~ ,, ~ ) . •. Jl'1 9~

. ..

o"" ._..............

•• •
"" --'r' -~l --- --- ..-• l,--::r -----' -~

00'• -_.• .:=
• • • _~. u.

"rH2 0 Kil

"rT4J2 k il

ItPY, .' Yi{l
"PH 20 W[T
" I'UJ2 w {l
UPLA SO .
Il I' L" " 4 ..

"f'H o Kil . .
"rH o •. ..
"rn .... Kil _

THQMSON ·C Sf MODEL NET PAICE

~~
"VO $ 19.95 "" $t9 ,95

'" 12• .95 l08RA $79,95

'" "''' l08RM "'''
ELE C TRO N IC S "'" "''' '''" $1.9 ,95

...c ........ ~_.. '..
'-'-"................. - '..0:- __

MODEL 107

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

~.- "-~,_, n_
__ ..,. 'I .

e- ,~ ,M.. ... '.... h ... -.._ . . ...

" LaO "V"'C"'C ' AS " OOH 'OI~"
...TOOOU T .... . ~ ...OOV' ~~OI."'"

• ...,..Cf'o,<

"' C' '' ''' 'Ow..,._c _ .
. ..,,,", 0. ..,......,,,,..

MODEL1D8RM

. Co nt inuo u _ runing 1 .B- 3 0 MH z
• F or ward 'eadi n g re lat ive output

powe , mete r
• J OO walt powe r caPab ilitV
• Built · in enca p su la ted balun
• Mobi le mounti ng brac ke t

NEW
.I. _If•• A......... '1"......

.._ ......__,.. _"' •.,~_ IC'''- '-- '''-------_...- ,-__ _____ 1 _ _ ..___..__ .._...._.._.._- '"

.~-

e-.. ,.. _It:..,)~_OC ' 2IlI__ 1 ~-_ _- - , _....-_ oc at._,_ ' _ , """__""" at_
t;ao_ .._.__.. ' I ....at_...

".0<0.
"'-- ,,~,,-,_,_ _ "-0__ 'M._'"- - ..-e--c ' ''__..- .-e--_ ._
e- . ,"..... ,.... . _ .... _ _ . ",

,
_=_~ ,.._ OC .. I>_p; . _, .._at__..__.__ ..__ ..._.-

C _ .....- . _"""""'---- ...--_....-- ,,.-'-"- .._..._......- ..-_e-_ __
0- .- ... . ... . ..., .... . "" . ",
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- Mo d el TA-33 J r., 3 elemenu,
10. 1 d e f o rward gain {o ... r i so
t rop ic sou rcel- $ 197.00
_ Model MPK ·3, 7500 W attl AMI
CW a nd 2000 W a t ts P. E.P. sse
$ 52,25
_ Modol T A- 36, 6 e lemen u
$ 392.75
• AK-60 man p late . d apter
$ 14.50
- Mode l C L-33, 3 elements
$304.75
_ Model C L-36, 6 e lements
$392.75
_ Model C L·203, 3 e1emenu
$290.00
- Mo del TA-4 0 KR - 40 met_
con........ ion ki t _ $ 1 19.50

ALL NEW
3-BAND.
2 ELEMENT
HY-QUAD
.........., '
• , " ,.. , . bo,. ~, ,..
' ,'0 ,,_ II,,,,. 11.'..' _ ..' Nt .. ' ..
'""" ,,'. , , ..... ,.., ~ , _ ..... . , , _ _ l ot--."- , -' ....._.. ,..,....,.-, .. .. ,.. ...'-,-... , --.-.... ... ._ ,.. ...,.... ,.._-_....._.....-_ ,-_..
M. ·.....· _. Ito <)-I • • _ ....... _ .., _ _ ..
.. . .... , ,., .....o-o .~ .• , _ _ .•.•_ . , ,...-- , -.-_._ , __.._.• •• e _ _ ' , , __
._,.. _ • • • • -- - 1... ·_ ...- .., - ,- -,...'...._1_' .. '_.__..._...._.............__.._,_ _-,- _.-_ __.._, -.-_...--.._ : ,_ _-_ _-,........,.-.- - - ,... , _._ ..,-,,,-.. ,..-._ .. , ._ ,----_ ...__. .... _ ,_'1 ........_ _ ...... D.

0-__"-..

'-'-----~--._-..............._ .. '00_

MULTI-HA ND II Y· 1.l TRAP DOUbLETS
H y.Q T ..ps

• I n . t. lIl:1 o r i ~ on t ally o r .. In v...t ..d V
• S UpO' r -S tr .. n &t h A luminu m CI.d Wir..
• W... th...p.o of C ..nt., r and End In su l. ton

In st a ll ..d h o,i ..o nUlly o . as.n inv..,t..d V , " y ' G ain d oubl.. l . "' ith
H y-:Q I.. p. d l!'liv l!'r Iru.. half ",av.. l..n gth pc'rformanc.. on O'V"'y
d ...,C" fr..qu..ncy . M u eh ..d tr... p~ ind iv.dual l y p tun..d fo r ~ach

band f..al u . .. lu.:.. d,am..t"" " 0 ,1$ Ih... t d .. v.. lop c.. ptlo n. ll y
h ..orab l.. L i e . a tlo ... n d v y hleh Q pt' rfol m an M ..ch.mc...Uy
.upt'no. ,.., lid ... lum", u m tr p hou.ines IWo vid.. m•• im u m p'OI"C-
t,on nd . u p port to t h .. loadine COI l. F ..d w ith ~2 ohm eo•• ,
lI y -G in d o ubl......m ploy .upO' r-st r .. n e t h al u min u m cl...d si ncl"
. tr...nd . 110 .. 1 wiTO' e l.. m ..nts I h at ddy d .. l .. rio . a l io n 110m qlt w u ..r
....d .mok.. w ill not . Ireleh ... ",ith.t.n d hurri.,.n .....hk ..
w ind... SW R I I han 1.5 , 1 on all bands. S trona. liahtw"ieht,
w ..ath .. r pro of c..nt"" in.ulaton are mold ..d from hie h impact
eyol... ., . H • •dwar .. iI i n d u .. U " at ..d to MIL . p ..es . H .. aV'lly ,...rrll ..d
7-inch ..nd ",.ulalo n mold ..d f.o m h ieh i m pact cyeol.c ",,,,~a...
le akac .. p ath t o approx,ma l .. ly 12 inch ....

MODEL 2BDQ fOI . O ...nd g O m ..t .. r• . 100' 10 ...." 0.,....11. T a k ..s
m a x i m u m I ..gal pu...... . Shp&. WI.. 7.5 1b1 $ .9.95
O rd... N o . 3 8 0
MODEL ~BDQ fo r 10. 1 5 . 20 . 40 and 80 m e t ..... 9 -41 ' o .... . all.
T aku m ... x imum pow.... Shp&. WI.. 12 .2 l b• . $79 .9 5
O rd ... N o . 3 g3

. ...001. ' T A-3:t

_ Mo d e l T A-33, 3 .I.-nenu, 1 0 . 1
dB f Ol W¥ d lJaIin (0 .... iso ...opic
source) - $ 264.00

-.

S PECif iC" TlONS
U Cnl€ NT ~ONGeSl nE loIe l<' . 31 e

;Ill dB 11."''''''0 RAPIUS · '. ~
'5 · ' """O Sf C · S 'Sq ~1

WEIGHT • <2 lbo
"" "'ID SURVW"'l • 'jQ ..Pt<

SHIPPABLE

10-15-20 METERS

UPS

fOR \\'MID GA'" •
~18 RATI() .
" SWR •
P()WER

..... t«lI..!l'IG . 1000 .....n s Pt:1'
80010' U "", .., 0'. • " • ~ " ' 5259.59

complete
ox COMMUNIC ATIONS WITH "T8-34

IKW Model $129.50

Tufts Radio EleetroniC$ _ (6 17) 395.a280

Meet the
SuperTuner

HY·GAIN·S I NCOM PA RA BL E
H V·TOWER

FOR 80 THRU 10 METERS

Mod..11 8HT
• O utstanding Omni-Dire ctiona l Pe r folm anc..
_ AU lomatic B.nd S"'itchin.:
_In sta lls on 4 sq . ft. 0 1 . .. . I ...l at ..
- eompl..t~ ly S .. lf-5u pporti n g

By a ny standa.d of m~asurem"nt. th.. H y·To " . i. u nques-
tionablY th.. lin...1 mult i-b .nd ..... tieal anlenn y.l .. m o n t h ..
ma.k..t tod.y . Vi. tuall y indut.u ctibl" . t he Mod..1 18HT
f.....tu . "••ulom... tic b.nd If' ll!'ctio n o n 80 Ihr u 10 m et....
thraudt t h .. UM' of • unique stu b d e couplina .yst.. m ...h ich
eff .. ctivdy isol.t.. s v.rious If'dions o f t h .. . n t ..nn. so th.t an
..\..drieal '......a .... I..n.:lh (or odd m u ltipl.. o f • '4 ~I~.ncth)

.."ilts eo eu b.nd• . F ..d ... it h 52 o hm co.". it tak ma"lmUm
1..&.1 po..... r ... d .. li ..en outstand ina "".fo.m.nc.. o n al l
bands. Wi t h Ihe .dd ition of a bUf' lo . din .: eo il.. it . Iso d .. ltv..n
outst.ndina p<'rfo.m.n.... on 160 m .. t S tructu.ally, th..
Model 18HT i. built to last. Ii f..u R UB ed h ot-dlPpO'd
plv.ni....d 2. ft . to.........q ui.... no lUy..d su ppo.ts. T op
m a . t . w hi.. h .. ,.t.. nds to • h .. i&;ht of 50 F t .. iI 6061ST6 ta""..
alu m",um. All h.rdwa... is i"dU.. t ....t ..d 10 MIL .pen. If
you'r.. look inl for th.. e p itom .. in verti cal ant ..n n a U'ltems,
you'lI w ....1 H y-T o w.... S h pl. Wt ., 96_7 I.... O.d... No. 182.
Pri.... ' $ 2 79.95
NEW Spt'cial h ing..d ba....SM' m bly o n Mod..1 18HT . UO WI
compl.. t l!' ."I!' mbly of anlenna . t poun d l..v..1 ••• permils
.. asy .ai.ing ...nd lo..... . in& o f th.. a n t .. n n a .

Tho OoOI T'QII ....... T...... _ -.."""-1...... 16l).10 ......., w_ _
_ , <011.'-. '_"'1Dnw _ . N su.... ' __1 ,.. _

a, ; bo '" ,ou. It " 0001' ''''' vou _ ............................ , ,,_._ .,.,-' .... __ " _IS'

ENJOY A NEW WORLD OF

ATB-

CItth<;.-'t ....... 'oe"'.5 have tncOtPOfated I'\'IOf ll lhan 30
yea's 01 <le"lIn ,,.pe,,ef1<:e ,nlo IIlI! 1)"$1 3 ball"
HF beam ava,laDle today AT8·:)4 hn supe'b
~rto<mance ...'lh Ih.e... aCI,v.. elements on each
oand .lhe conven'enCe o r eas~ as&emD ly and
~$t ll'Mt!'r>soons Value Ih'Ql>9" I'le""y duly all
alum""'''' c ons l, ue llan "r>" a ptlCe Comp~l" w,lll
' ·1 c.luI'l

Hy-Gain REEl TAPE PORTABLE DIPOLE
lor 10 thru 80 Meters Model 18TD
The.ul portable hip pMonullU dipole .
TIoo_11JI'D __ N)" ,....., ~.-.-

...........n _....-. F d It ... __ 1........ _.I.,.

......... _ __ ... v ' ''''1 1...". . 1lOII ", I..oppl"",o.-~_
_ IN _ ~ _ -.<al 10<1 ,n_.~....... I..-fttbor
_"' ,n _IIC toUJ d "'U~_1o<35 _.pd ,_
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Mod,,1 hlB II U8S
(with Ba lu..) $31S

Drake TV·3300- LP Model 1608
1 000 wanl ~x. below 30 MHz.
Anenuation better lh.n 80 dB
above 4 1 MHz. Helps T V l· f in ter 
f"'enee . a, well ..s T V front-end
problems. $26.60

DRAKE T V-42·LP Model No.
160 5 i, a f o ur sec t io n flIter d .
sig ned with 4 3 .2 M Hz cut-o ff and
e Kueme1v h igh al1e n u a tio n in a ll
TV channels fo r n.n..... itt...-s
operating 81 30 MHz and lower.
Rated 100 wal1'S inPU1. $ 14.60

SPECIFICATIONS:
Powe, 6 voe 10 18 VOC ( 12 VDe

' ecommendedl
S'I" • . Slngle"age 1 ".1 ~". %' ·

b . Ooublellage: 2" .1 ~··. s
MOSFET : fT 0601 . 500 MHI. du~·9i"e

d Iode pr Olec•..:! MOSf ET

rJlEQ DELUXE PREAMPLI I
IMHd USE STAGES Al~ d8 NF dB WIRED

SINGL[ •
SO ta s.- f> METER DDU8L E .. , $28.500

'"' SHrIl(;lE " " $1. 500
108 le 144 AI RCIIAF T DOUBLE .. " $26 .500

SI NGlE " " sa
U5 .. ". SATELLITE DOU8LE .. " S 26 500
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'" .. ,.. 2 M[TEIl ....., .. " $26 .500

SINGLE ro " SI.,500

"... '" HIGH 8AND DDU8LE .. " $26 .!>O
INGLE "'" to 225 DOUBLE $26 . !>O

" , t .,50
m .. "" DOU BLE $26.110

DATA SIGNAL, INC.
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1 _._.._
3 . " _ ... _ , _

Ideal for Re eeiven - Conveners
High Gain - Low Noise

fE ATUR ES:
• Small siz"
• lner......" "'''''t 'W''V of moot 'lII:e....e.,
• Gold-polal", COPPe' ohielding
• S 'ngle or double "'"!II models
• O":>de protKI",. doql1P,ed FETI
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DR AK E T V· 5 200- LP Model No.
16 0 9 . 200 watts t o 5 2 MHz . IdABI
l or si" met e r.. Fo r operat ion
b el ow si" m et e rl. use T V-3 300·LP
o r T V-42-LP. $26.60

Il!Il: tions for sharp cut o ff ~Iow

c h a n ne l 2. and to 8nanuate u,n.
min", ha rmon ics f a l lin g in any
TV channel and fm band. 52
ohm. S0-239 eonnecton buill in.

DELUXE RECEIVER PREAMPLIFIERS

M O D E L 4 3 $ 125.00
EI"mtl1ts ( Tabl . l) 2 -3 0 M H z 4 5 . 00
E l ..mllnts (T ab l . 1 } 2 5 ·1000 M H z 38..00

Carrying Ca se f or Model 4 3 & 6 e lemenu 27.50
Carrv ;n Qcase f o r 12 elements 17 .0 0
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later if you ' rKjui' ...... ents •• pend.
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Why Waste Watts?
SWR -1A $29.95
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LIFETIME GUARANTEE I
NOW ONLY .S.OO A PAIR I

Tutu R edia E laetronics - (617) 395-8280
TC"

D ra k e T V· 75- HP $13.25
MOd e l No . 16 10 . Fo r 75 ohm T V
co a " ia l ca b le; T V type con n ect o rs
Insta lled
L OW PASS FI LT E R S F O R
TRANSMITT ERS n eve f o u r pi

Standard I Icom I Heathkit I Ken I Clegg I
Regency I Wi lson I V H F Eng. I Or.ke I
MOIOrola HT 220 - and Olhers! $ 4 .50.

TWO METER CRYSTALS

SWR-l guards egainlt power 10 sst If v ou 're
not pumping o ut .11 tha power y ou're
pav ing for , ou' litt le SWR· l combin.tion
power mele. and SWR br idge will tell you
10. You read fo rw••d end ref lected power
simultaneousl v, u p 10 10 0 0 wa th RF and
1 :1 to Infini ty VSWR at 3.5 t o 15 0 MHz .

GO t it all tuned up? Kee p ;t tha t way
with SWR-l. You c a n leawe it righ t in your
a ntenna c ircu it.

D RAKE TV I F I LTER S
High P"I F i lters for TV ....n
p rovide more than 4 0 dB . ttllftu.
tion at 52 MH z and 10_. Protect
the T V N t fr o m .m.t.... r t rans
mi tten 6- 160 m e t er,.

Dr. ke TV-3oo- HP staso
Model No. 1603. For 3 00 o h m
twin I..-d



Who Needs Transistors?
- you do !

" ..
f-

>-J

"' ..

Fig . 1. Common-emi t ter
bias configuration.

Fig. 2. Common-base con
figuration.

>-l ~ f--.. ..
"' "

•

Fig. 3. Pra ctical common
base circuit.
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Carl C. Dntm('lI('f W,JJ
j 824 NW ss
Warr A crt's OK 73/22

A lt ho ugh ICs a re th e
" i n" item f or ex 

pe r imenters and home
brewers, the o ld bipo lar
transistor still has its place.
Most experimenters have a
ju nk box well populated
with assorted transistors . If
not. they can be bought
cheaply, or mooched from
friends who have an over
stock . The purpose of this
art icle is to encourage us
ing t ra nsistors - not o nly
using them, but using them
to maximu m advantage.

Most of the diagrams
you see show t ransistors
used in the grounded
emitter (o r common
em i tt e r ) configuration .
There are times, though,
when it would be better to
employ the common-base
co nf igu ratio n. The n one
must tackle t he proble m of
providing proper bias fo r
that mode.

Take a look at Fig. 1,
which shows an excellent
bias circu it fo r a t ransisto r
in the c o m mo n-e m itt e r
configurat ion. l e t's review
it a bit. The fo u r resisto rs
have been given a n arbi
t ra ry set o f num ber s,
a lthough the re is a slight
amount of logic involved.
The collector res istor is
vital to perm it power to be
taken off, so it's #1 . Bias of
the same polarity as the
collector voltage must be
supplied to the base before
collector c urre nt will flow,
so that re sistor is #2 . To
prov ide bias stabi lity ,
the re's need of a voltage
di vi de r effect betwee n the
co l lecto r s up ply and
" grou nd," with a tap for
the base, so the lower ha lf
of that div ide r gets a #3
rank ing. A bit of emitter
bias serves two purposes: It
helps to prevent thermal
runaway and it tends to
" smo o t h out" the dif 
feren ces between in
dividual transisto rs of the
sa me type, th er eb y
e nha nci ng t he inter-

c h a nge a bil ity o f tran
sis t o rs . You c a n l ive
without it, though, so it
gets the lowes t ranking: #4.

Resistor #2 is quite im
po rtant. Co n t ra ry t o
genera l presumpt ion, its
va lue has a co nsiderable
bea ring upon the circuit
gain . It's suggested that
you build up a test circuit
like that of Fig. 1. Make it
for a ud io freq uen cies ,
which means you should
se lect input a nd output
ca paci tors of val ues that'll
pass af readily- some
where betwee n 100
na n o f a ra d s and 100
microfarads. If you' re co n
cerned only with circuit
ga in, put an aud io signal
generator on the input and
a n ac voltmete r across the
output. With a ve ry low
vo lta ge from the signal
generator (overd nvi ng will
destroy the va lid ity of the
adjustment>, adjust R2 for
maximum output. Use a
va ria b le resisto r initiall y
fo r R2 . Afte r the adjust
ment is made, measure the
resistance and subst itu te a
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Unarco-Rohn
DMs;on '" Unereo 1nd\.lSff.... Inc
P.O 80>. 2000, Peot-oa. 11,_ 6 1601"

I f you have a Ro hn 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.

Roh n Fold-overs allow you to
work completely on the
g ro und when install ing or
serv icing antennas or rotors.
Th is eliminates the fear of
cl imbin g and w ork ing at
heights. Use the tower that
reduces the need to climb.
When you need to "get at"
your antenna ... just turn
the handle and there it is.
Rohn Fold-overs offer un
beatable util ity.

Yes! You can convert to a
Fold-over. Check w ith your
distributor 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.

AT ROHN YOU GET THE BEST

Do not . t1empl 10 r. ise .nlenn. or
. ntenn. support ne. r powe r line. 
You C8n be KILLED.

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

~EACH

V. All the popul.t sizn . nd m ix.,.
.;; Fast Service. S.m. d ay sh ipment

I vi. t im cln , m.il or .ir.
V No m inimum o rder.

TO ORDE R: Speeify both core sin
and mi l< for toroids. Packing , nd
sh ipping 50 cents per order USA and
Can ada . C alifornians add 6% sales....
Fnt service. Fr.. brochur. , nd
winding chart on request.

$ 2.00 DOZEN

WIOE BA NO CHOKE

RF FERRITE TOROIOS:
MlKg' ~4Cf 'W 'JlfE

f3~E
.. . \2
. t-m 10·150 ,.
MH. MH,

F ·240 ,- ... ,n e.ec
f ·l25 eeo ,.. 1.2§ ,..
F -81 sec ". " ,..
,.. ,.. ... " , ~

' ·37 ... ", " 1.25

F_23 ", " ea ."
Chart shows uH per 100 turns.

FERRITE BEAOS:
,.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone : (714) 747·3343

IRO N POWOER TOROIOS:

E3~E :rt ma "'ir.i '!liE '!ii'MH, Ill. I",.?~ . \0 ~, .".,- .~ ,~ ,~
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Fig. 5. Preamplifier circuit. Adjust resistor marked with an
• for maximum gain.
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who wa nts to keep bu ild ing
projects but lacks the time
(or desi re) to tackle com
plex IC projects . •

Fig. 4. Impedance-matching
circuit.
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fo llower (common-source)
FET stage transforms the
high impedance of the
resonant ci rcuit to a value
suitab le to match the input
of most rece ivers.

The individual transistor
is fa r from being obsolete.
It's especially good for ex
periments and for use in
sim ple pro jects . It's not a
" blac k bo x." You can see
what's being used and can
ana ly ze what ' s taki ng
place. In short , it' s an ideal
device fo r the a ma teu r

neutralizi ng , making it
idea l for a tuned pre
amplifier. Just replace R1
with a resonant c ircu it. You
may have to place ferrite
beads on the transistor's
leads to avoid UHF
parasitics. If you want a
sta ge that will amplify
without the 1800 phase
shift of the common
emitter configuration, the
common-base ci rcuit
meets that req uirement.

As an impedance trans
fo rmer, try the circuit in
Fig. 4. I've used it to match
a 25 -0 h m d yn ami c
microphone to the hi gh
im pe d an c e input o f a
Drake TR-4C transceiver.

If you need a little ext ra
gain at the front end of a
rece iver, and most receiv
ers lack gain on 21 MHz
and e specially on 28 MHz,
use the circuit of Fig. 5. The
unbvp as sed em itter
resistor se rves as a match-
ing termination for the
coaxia l feedline to an
antenna, and the source-

fixed resistor. If. however,
you 're primarily concerned
with purity of waveform,
use an oscilloscope as the
ou tput indicator and ad
just R2 for simultaneous
fl attening of positive-going
a nd negative-going peaks
as the input signal level is
advanced to the distortion
point.

After you've fo und the
opt imu m bia s fo r a tran
sisto r used in the common
emitter co nfigu rat io n, the
next step is juggling the cir
cuit to retain th at val ue of
bias in a commo n-base cir
cuit. Fig . 2 shows the first
move, and Fig. 3 ill ustrates
the desired circu it.

Now that you've got a
co mmon-base circuit, what
can you do with it? For one
thing, it makes an ex
ce ll ent ac tive impedance
m a tc h ing device . It 'll
ma tc h a low-impeda nce
mic ro pho ne to a high
impeda nce input c irc u it
ve ry well indeed . In rf ap
pl ica t io ns , it needs no

Carl C. Drumetter W5Jj
5824 N W 58 Street
Warr A cres OK 73122

A Junk Box Load Simulator

- for battery testing

I t 's often inconvenient to
te st the vo ltage of a

9-volt battery under its nor
ma l load , and testing one
with a low-curre nt volt
meter gives a re ading that
is a lmos t meaning less.

Here's a way to make up
a handy little device for

252

providing a load to the bat
te ry. The next time you' re
re ady to toss out a dead
9-vo lt battery, take a pa ir
of diagonal cutting pliers,
pry off the top, and detach
it from the interior ce lls.
You 'll note that this top
will mate with the connec-

tors o n a new battery. So,
just solder a Y2 -Watt re
sistor of somew he re be
twee n 500 and 1000 O hms
across the connecto rs of
t he o ld top. Now, when
you' re ready to test a ba t
tery, just dip it on the new
battery a nd apply the volt-

mete r. The load of the
resistor will place a dra in
ty p ica l o f the ave rage
devi ce powered by a 9-vo lt
ba tte ry , so you ' ll be
readin g the voltage under a
typical operating co nd i
tion. If it's under 8 volts,
disca rd the battery. •



Kilobaud Magazine, aimed at the computer hobbyist and small businessman who wants t o learn the
fundamentals of com puters, is an ongoing ENCYCLOPEDIA OF COMPUTING growing in size and in
formation every month. The complete encyclopedia includes over 4000 pages on:

Programs to help you with your system .
News of .!!.!.!! hardware and sof t ware .
Eva/uations of new hardware you may be in teres ted in getting. . .
Thought·provok ing articles . . .
The key to ha ving fun with rour computer. . .- -
Hints on how to save money_with microcomputers .
Hints on how to make i t rich uSing your computer .
Information exchanges fo r hobbyists. . .
and more. . .

Kilobaud believes that hobby computing is the forerunner of small business computing, home com
puting, and widespread educational uses. To stay in touch with what' s happen ing day to day in the
world of com put ing, or if you are just getting into computers, or if you are just getting interested,
Kilobaud is for y ou . It's written to be understandable for beginners and interesting for experts. A s a
special offer to new subscribers, fill out the coupon for y our subscription, and if you like, get your en
cy clopedia started with some of our ba ck issues. If you take full advantage of thi s offer, you' ll save
550!!

As a limited offer to new subscribers, Kilobaud will send you the follow ing wi th a subscription to K ilobaud•• .

D ne-yeer subscription fo r $18 (25"10 off the cover price)
Three-year subscription for 545 (3 71/2"'0 o ff the cover price)
Up to 10 back issues (O\Jr choice) to get your encyclopedia sta rted. at 5 1.50 each (50% off, save up to 5 15)
A Kilobaud Binder, as advertised , for 55. 50 (you save 51)
That's a savings of up to 54o-for the most comprehensive encyc lopedia of com put ing available.

FllI out th e attach ed coupon today (be sure to tell us how many back issues you wa nt).

You need not send money now; we'll bill you later if you like (the back issues and your binder will be sent after invo ice has been
paid).

-------------- - - - - - -

___ K iloba ud Binder @ 55.50 peterborough nh 03458
[ Bill Me

Card # ~ Exp. date _

Q ly.

Total 0 Enclosed
n Master Cha rge 0 Visa

Please Rush My Subscri pt ion To Kilobaud and Sta rt My Enc yclopedia 01Computing . . .

U O ne Year @ S l8
[J Three Years @ 545
ruc:;-- Back Issues (up to l a , our choice) @ S1.50 ea.

Signature _

Zip Code

-------------- -
State

- - - - -
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Phoro 1. The IF·1 and fF-2 SeJca/, W-R-U" and regenerative rep ea ter.

you t ha t the equipment is
func tio ning and tha t you
are not just ta lking to the
air (no pun intended). An
answer-back system, also
re ferred to as a Who-Are
You (W-R-Ul. allows one to,
in essence, interroga te the
cond it ion o f t he equip
men t. To interrogate the
s t a t io n 's s ta t us, o ne
typi c all y ty pes the last
three letters of the sta tion's
ca ll followed by the cha r
ac te rs Figu res , Blank, and
H. When the W-R-U ci rcuit
detects this seq ue nce , the
receiving station's t rans
mitter is turned on briefly
and a short message is sent.
Some stations tra nsm it a
short message giving the
station 's ca ll an d location.
Ot he r s t a t io n s ma y
tr ansmi t, in add ition to the
above, the present tim e
a nd da te .

The W·R-U has an add i
tiona l feature- it can be
used to ascertain pre sent
propagation conditions .
Imagine being able to turn
on a transmitter thousa nds
of miles away to confirm
the p re sent propa gatio n
c ha rac teristi cs . Thu s, if
t here is no si gn a l, o r
per haps only a wea k signa l
in answer to your W-R-U
atte m pt, you may then
decide not to a ttempt a full
message.

Note t hat, u nlike the
Selcal system, a licensed
amateur must be on the
premises in o rder to legally
have the W·R-U system
operational.

Fig. 1 shows the block
di agram of the Se lcal a nd
W-R-U system descri bed in
thi s article . The c ircu it was
fabri cated on two printed
ci rc uit bo ards: If-1 and
IF-2 .

The If-1 ci rc ui t has two
functions . It changes the
seria l output data of the
demodulator to pa ra llel
data and simultaneously
rege ne ra te s it. Parall e l
da ta simply ind icates t hat
a ll five b its of t he Baudot
code are avai lab le simu l
taneous ly . Thi s parall el

telep rinter by inserting
code bars. Typica lly , an
autostart ent husiast wou ld
program the stu nt box so
that the last th ree letters of
his ca ll would turn o n the
telepri nter, and four co n
secut ive Ns (NNNN) would
turn it off . While thi s
sys te m works well , few
amateurs are fortun ate
enough to own a Model 28.

O ne othe r pleasant
feature of an autosta rt sta
tion is the W-R-U system.
Leaving a note fo r a friend
can be a hit-or-miss affai r
unless you a re su re his
equipment is up and run
ning . While so me autosta rt
members le ave thei r equip
ment on 24 hours a day, it
is still reas sur ing to receive
some feedback informing

come home to a te leprinter
with an empty ro ll of
paper . If you don't mind
cul ling th roug h the print
out look ing for your note,
and if you' re one of the
amateurs with plenty of
teleprinter paper to spare,
the simple a ll-call ci rc ui t
will be just fin e . However,
mo st autostart members
pre fer a se lect ive ca lling
system ISelcal) to ensure
only notes addressed to
them are received .

Before the burgeoning
of integra ted ci rcu its, the
se le c t ive cal ling system
used a mecha nica l stunt
box. The stunt box is a sub
system of the Model 28
teleprinter wh ich allows
the user to program con
trol fun ction s into the

Pho tos by Anthony Donaldson
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- Selcal and W-R-U on a budget

10'_' '0' _ •••L eAL ...... 0 W _ A.U .." .. T .....

Richard R. Parry W9/F
18 W zss DHrpath Rd.
Botavia IL 605/0

Blockbuster RTTY Article!

H OW do you make a
great mode like RTTY

even better? Easy -join an
autostart group. Any RTTY
afici onado can join an
autostart group. Autostart
operat ion allows friend s to
keep in contact with each
other, and, best of all , you
don't have to be present to
receive t he message. The
teleprinter is control led by
the station sending the
message.

If an a ll-call system is
used rather than a selec
tive calling system like the
one described in thi s art i
cle, c hances are you will
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Photo 2. Top view o f the unit. The IF-2 Selca l and W-R-U board is shown at the extreme
•le ft. The IF-1 regenera tive rep eater board is loca ted to its immediate right. The rela ys to

control the teleprinter, transmitter, and W-R-U message generator are shown slightly left
of center. The power supply uses the remainder of the chassis.
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fu nct ions: It c ha nges the
seria l da ta to para llel , and
it regenerates the signa l at
the sam e t ime. The regen
eration pro ce ss remove s
bias di stortion from the
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f a b ric a t e d and d r ill e d
printed ci rc u it boa rds
ava ila ble from t he au t hor .

The Regenera t ive Repeater

The IF-1 ci rc u it has two

ICI.l
PAI!A~Ul

UullO'

"S"oUE
ou,.....
OECODEI!

Fig. 1. Block. diagram.
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a Selcal. o nly a po rtio n of
the IF-2 circu it need be
used .

• Cons tr uction of th e
unit is facilitated by the
use of professionally

data is then fed back into
the UART chip, giving us
serial d a ta once aga in .
However, it sho ul d be
no ted that this se ria l d ata
has been regenerated and
is free of distortion. For t his
re a son , it is called a
re genera t ive re pea ter. If
you bu ilt o nly th is portion
of the pro ject, you would
a lrea dy ha ve improved
you r station.

The IF·2 ci rc uit decodes
the parallel data and deter
mines what operation is
ca lled for (Le.. turn o n the
te le printe r, turn o ff th e
te le p rinte r, turn o n the
transm itter).

Bui lding t his pa rticu lar
SeJcal and W-R-U sys tem
has several adva nta ges .
For example:

e The Selca l and W-R-U
access code can be pro
grammed in a matte r of
minutes .

• The Selcal and W-R-U
access code may be pro
gra mmed for any Ba udo t
code cha racte r.

eTh e W-R-U c irc uit
au tomatica lly shuts down
after a p redete rmined
time-out period. Therefore,
the t ransmitter cannot be
la tched in t he "o n" sta te
si m p ly be cau se a s hut
down command was not
rece ived.

• Open collector out
puts allow easy interfacing
between the unit and the
sta tion .

eM an y int erfa cing
techniq ues a re ava ilab le .
One method allows the
W-R-U circuit to turn on
the t ransmitte r fo r " x"
secon d s (ty p ically 10 )
befo re the W-R-U message
is sent. This grace period
allows time fo r tuning and
actuati ng switc hes by the
re ceiving station if
necessary.

• For those with a UT-4
or some othe r seria l to
para llel ci rcu it, t he IF-1
boa rd is not req uired .

e Eo r t hose si mp ly
wishing a re generat ive
repeater, the IF-2 board is
not requ ired .

e For those wishing o nly
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Fig. 2. I F. l , regenerat ive repeater, IF-l , SefcaJ and W-R-U schematic.

signal. Other distortion ,
such as that which comes
from dirty keyboard con
tacts, is also removed. All

this is accomplis hed by a
super chip, th e UART .
UART is the acronym for
Unive rs al Asy nchro nous

Recei ver Tr ansmitter. A
knowledge of the opera
tion of this sophis t icated
integrated circ uit is not

necessary to build this
proje ct . However , for
those interested in more in
formation on the UART.
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is low at any given time.
Ta ble 1 shows the t rut h
ta b le fo r t his Ba udot
decoding c ircui t. Pins 18
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Fig. J . UART timing chart.

UA'" 8" ,
PI~12 &M

e

•

,

,

,

.,

.,

., LJU1J
uU' ",PU'
., ~ l<l,

nece ssary 32 outpu t ports.
Only one of the se c hips is
on a t a time. In addition.
only one o f the 32 outpu ts

... ....

to dr ive the key ing tran
sistor . IC2 is the clock for
the UA RT and its output is
available at the test point
(marked T.P. o n the PC
board ). It should be set at
sixt een t imes the b aud
rate . For 60 wpm o pera
tion, thi s means a frequen
cy of 727 Hz (16 x 45.45).

Photo 3. The small lF-1 regenerative repeater board is shown at the extreme left. In the
center is the IF-2 board wh ich contains the necessar y circuitry for the Se1cal and W-R-U.
To the right of the IF-2 board is a UT-4 board that contains a UA RT. Th is board is not re
auired for th is pro ject; however, it is shown here to indicate how those amateu rs with a
UT-4 using commercially fa bricated boards may pick off the parallel data from the
UART. Note that an ex tension was added to the board which contains a multi-pin connec
tor. Wires from the output o f the UA RT were run to the connector under the board. Using
th is method to obtain paralfel da ta obviates the need fo r the IF-1 board.

Decoding
The mai n purpose of t he

IF-1 ci rc u it is to convert the
serial data to parallel d ata
so that all f ive b its of data
are ava ila b le si m u lt a
neo usly. O ur next task is to
decode these five bi ts of
data so that each of the 32
possible Baudot c ha racte rs
ha s its own output port. To
accomp lish this end, two
4-1 me-to-t &-1 ine decoders
a re used . Each of t hese is
capable of decoding a 4-bit
binary number and ad
dressing o ne of 1& o utputs .
Since the Baudot code is a
five-bit code with 32 co m
binations , we use two of
these chips to o bta in the

see the se ries of articles by
Irv Hoff listed in the refer
ences. Note that the UART
is a MOS device a nd as
such is se nsi t ive to any
electrostati c or high
voltage charge. This is why
the device is shipped in a
co nd uct ive material. Be
cause o f possible damage,
the UART must be hand led
properly . Rather than
define " p ro pe rl y" here, I
refer the reader to the a rti
cle by John Magee listed in
the reference s.

The output of the sli cer
stage of a demodulator
suc h as the popular ST-6 is
+12 volts in the m ark sta te
and - 12 volts in the space
sta te. Th is is just the op
posite of the RS-232C stan
dard for interfacing. The
slice r o utput is co nnec ted
to a cond itioning circu it
cons is ti ng o f two tran 
sis to rs in order to co nvert it
to TTL levels for the serial
input of the UART. pin 20.

Fig. 3 shows a timing
di agram of a character
traveling through th e
UART . Note tha t the o ut
put of t he slicer, plu s and
minus 12 volts. is con
ve rted to + 5 and 0 volts at
pin 20. Pins 12, 11 , 10, 9.
and 8 are the 1st. 2nd, Srd,
4th. and 5t h bits of the
Baudot code, respect ivel y.
These out put p ins do not
cha nge state until clocked
by a data stro be generated
within the UART. This data
strobe signa l is avail able a t
pin 19 of the UART. It is
used by both the IF-2 cir
cuit and by the transmitter
sect ion of the UART. It is
the tas k o f t he transmitter
sec t ion of the UART to
co nve rt the parallel data at
pins 26. 27, 28, 29. a nd 30
back to se ria l data at p in
25

The TTL out put level at
pin 25 of the UART is not
ca pa ble of directly driving
the d emodulator's keying
trans istor. Therefore. an
add itional condit io ning ci r
c u it c o ns is t in g of two
switc hing transistors con
nected as inverters is used

257



and 19 of 1( 1 are always
the complement of pins 18
a nd 19 of IC2. While 1( 1 is
enabled, 1(2 IS disabled
and vice versa. Only one of
the 32 outputs of ICl and
IC2 a re low; all remaining
pins are high. The net ef
feet of this c ircuit IS to
decode one of 32 outputs
with 5 add ress lines. These
32 o uputs are now avail
able fo r programming any
4-c haracte r sequence for
the Selcal and any z-chae
ac te r sequence fo r t he
W·R·U.

_ l . tI

..<..... ,..~..."
« OU "0>< '

••

,."."..••.._.
_.-

.-

.... 0 ..

- -
'" \.•• , ' OAO ..... '

UT _ _ ."'_.

Table 1. Baudot decoding chart.

Photo 4. This photo shows an IF-2 Se/cal and W-R·U system that was integra ted into a
UT-4. Only four switches are devoted to the Selcal and W-R·U circuitry.

enable the chip . Note in
Fig. 2 that an inverting tran-

and 19 of the 74154 are
gates that must be low to

Sequence Detection

Now that t he Baudo t
code has been decoded
and t here is a unique o ut
put port fo r each cha r
acter. we must detect the
se q u e n c e of these
characters. In addition. if
an incorrect character or
sequence is detected. the
entire sequence must be
started again. This task is
accomplished by IC6 and
IC5. IC6 IS a 74174 hex
D-type flip-flop. This ch ip
conta ins 6 flip-flops that
will pass along the data on
the input (D) to the output
(Q) only on the pos itive
going edge of the clock
pulse . The clock pu lse is
supplied by the data strobe
ou tp ut of the UART.

l e t' s go th rough an ex
ample to illustrate the se-
quence detection process .
The sequence circuit starts
with all inputs and outputs
high . Pin 3 of ICb goes low
on the first cha racte r. The
UART data strobe then
clocks the flip-flops and
this low state is transferred
to the output. pin 2. This
output is then ORed with
the second character. let
us assume the second
character is not part of the
co rrect access c o d e .
The refore. pin 12 of ICS
will be high, pin 11 wi ll be
high , and hen ce the output
of t he second flip-flop. pin
5, will remain high. More
importa nt ly, the enti re se-
quence must be started
over aga in since there is
now a high state on pin 3 of

4

3

6
7

5

2

6
o
1
9

low low Character
Pin Pin
of 01
le1 IC2

sistor circuit has been add
ed to ensure that pins 18

1 Blk
2 E
3 LF
4 A
5 SP
6 S
7 I
6 U
9 CR
'0 0
11 R
'3 J
14 N
15 F
16 C
17 K

1 T
2 Z
3 L
4 W
5 H
6 Y
7 P
6 a
9 0
' 0 B
11 G
13 Fig
' 4 M
'5 X
'6 V
17 LTR

Ao,
23
23

L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H

A1
2
22
22

L
L
H
H
L
L
H
H
L
L
H
H
L
L
H
H
L
L
H
H
L
L
H
H
L
L
H
H
L
L
H
H

A2
3
21
21

L
L
L
L
H
H
H
H
L
L
L
L
H
H
H
H
L
L
L
L
H
H
H
H
L
L
L
L
H
H
H
H

L
L
L
L
L
L
L
L
H
H
H
H
H
H
H
H
L
L
L
L
L
L
L
L
H
H
H
H
H
H
H
H

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

A3
5 5 4

18,1920
18,19 20

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

Bin.ry Address
Bit Number
let Pin Number
IC2 Pin Number

le10N
IC2 OFF

le10FF
IC20N
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ul ator motor relay, we
have , in essence. ANDed
the autosta rt circuit in the
demod ula to r w ith the
Selca l ci rc uit . This means
not only must an authentic
RTTY signa l be present to
trip the auto sta rt ci rc uit,
but also the correct c ha r
ac ter seq uence mu st be re
ce ived . This means less of a
c ha nce of acc idental t urn
ons . Mo re importantly, if
the other station fo rgets to

Fig. 4. Power supp ly.

tion in seve ra l ways . Fig. 2
shows two Selca l interfa c
ing sc he mes . Case 1 shows
the te leprinter motor co n
trolled directly by the
Seleal. This is the eas iest
method , and for those
without a demodulator
with autos tart, the o nly
method.

Case 2 is a su perio r inte r
faci ng t e ch niqu e for
severa l re aso ns. By con
trolling the 5T-6 demod-

",.
11-" / • """ ,tCP •

~[ un~c " • 'OO~ , • • 'O~ .

G ~O\J ~ O r oo T'''
'"

• ''C' '' , P •
~.' • -"TR'AO ~"" r' r,-,,.

' ~ 400'

' " 0 100E5

II ~ • ..p,o" P I,
I

• -, • • ..'r r
by the Selcal sequence ci r
cu it, t he ou tput of IC4 is
se t, and when the NNNN
shutdown code has been
detected by IC3, the latch
is. in essence, reset. Pins 10
and 13 of IC4 a re used to
externa lly terce the motor
o n o r off via the mo men
ta ry switc hes .

'",,'

Selcal Interfacing
The Sel cal may be in

tegrated into the RTTY sta-

Photo 5. Top viewof the U T-4 and IF-2 unit. Note the UA RT para llel data wires leaving the
third board from the front . This is the board shown to the extreme rig ht in Photo 3. These
wires are terminated on the IF-2 board fourth from the fron t.

NNNN Shutdown Detec
tion

Now t ha t we h a ve
turned o n the te leprinter
by using the correct access
code, we must provide a
means of turning it off . The
customa ry code sequence
to tu rn off the telep rinte r is
NNN N.

The hea rt of the NNNN
s hutdown circ uit is a
bina ry counte r, IC3, a 7493.
This c'up simply counts the
number of Ns. Pins 2 and 3
are e nable pins that must
be low for t he c hip to
count. Since these pin s a re
connec ted to t he N output
port o f IC1 , the chip is
allowed to cou nt on ly
when an N is decoded. The
input, pin 14, is connected
to the UART data strobe.
As seen from the t iming
c ha rt , Fig. 3, a 2-mic ro
second pu lse is genera ted
by the IJ ART for each and
every charac ter . However,
the 7493 only counts Ns
because it is disabled for
all other characte rs.

IC4, a 7474, is a b istab le
latch t hat cont ro ls the
tel eprinter through rel ay
K1 . When the pro per se
quence has been detec ted

IC6 and hence on its out
put. Now let us assume the
second cha racte r coin
cides with the correct ac
cess cod e; pin s 11, 12, and
13 of 1(5 w ill a ll be low.
This low is then passed o n
to the next O R gate. This
process remains t he same
for the third and fourth
cha racters . If the correct
seq ue nce is used, a low
sta te fi na lly appears at the
fourth flip-flop, pin 10 of
IC6 . This low state is used
to force the telepr inter
motor o n. If at any point an
incorrect character is used,
all outputs go high.

The W-R-U access code
si mply requires three addi
tiona I cha racte rs to trip th e
W-R-U ci rc uits . The detec
tion of these characters oc
cu rs in a similar ma nner;
howeve r, an additional
chip (IC7) is required .
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proximately R x C. Since R
is fixed at 1 meg for a ll
timers (1(8, IC9, and IClO),
the necessa ry capacitance
for a 3Q-second ti me delay
is 30 u F. Therefore, thi s
mea ns tha t when the W-R
U access code is received,
rel ay K2 will be e ne rgized
for a n in te rv a l o f 30
seconds . K2 is a two-pol e
relay that simultaneous ly
controls the t ransmitte r
and mess age-generating
uni t in t his case. Since K2 is
actuated for 30 seconds ,
the transm itte r will be on
for this 30-second peri od.
Rel ay K2 also enabl es the
message gene rator for 30
seconds . Since the mes
sage is 20 seconds long, the
message generator used in
this case must be able to in
hibit itself afte r t he
2Q-second me ssa ge is com
plete. After 20 seconds ha s
el a psed, the message is
finished and we will want
to sta rt the CW 10 . The
time be fore the CW 10
sta rts is determined by IC9.
Here the capacita nce
necessa ry for (2 is approx
imate ly 20 ur. giving a
20-seco nd t ime de lay .
After IC9 has timed o ut. we
want to sta rt the CW 10. If
you have an e lec tronic CW
10 unit, cha nc es a re a
momen tary closure of K3
w i ll be sa tis fac to ry .
Therefore, C3 may be 1 uF
to give a 'l-second contact
closu re . If you r CW 10 un it
requires a closu re of K3 fo r
the enti re tn-seco nd d ura
tion of the CW ID transm is
sion, C3 sho uld be 10 uFo

Using the formul a will
only get you into the ba ll
park . The ac tua l capaci
ta nce values for C1, C2,
and (3 will have to be
dete rmined th rough tria l
and error.

The Case 2 interfac ing
method ass umes that a
u nit tha t sends a message
followed immed ia te ly and
automatica lly by a CW tD
is used . This is the method I
use and it works as follows.
l e t 's assume the message
a nd CW 10 tra nsmission re
qu ire a total of 30 seconds .

JUMP I

•1- - - JUMP 4

ST-6 also controls the
selecto r magnet loop cur
rent. Therefore, not only is
the teleprinter's motor off,
but also the 60 rnA local
loop cu rrent.

W·R ·U Interfacing and
Time Constant Calcula
tions

Inte gra t ing a n answer
back system into a RTTY
station is more compli
cated t han interfacing the
Selcal. The variety of ways
is also greater. Fig. 2 shows
t hree possi b le me thod s.

l e t' s sta rt with Case 3
first. In t his interfacing
scheme, it is assu med the
sta tio n ha s a me ssa ge
generating un it and a CW
10 unit. Now let us assume
that the W-R-U message
lasts 20 seconds, and the
CW ID require s 10 seconds.
This me ans the transm itter
m ust be o n for a total of 30
seconds to a llow both the
W-R-U me ssage and CW 10
to be b roadcast. The " o n"
time of t he transmitter is
determined by the RC time
constant of IC8 . The time
constant is given by ap-

'OK
~

--"Nor- Gal(

-1 S0 K

1---- J UMP S

' OK
~

o

PAL

IF-1

I JUMP 6

o

cg c?
o e?s'>O-O

2N2222 (2)

now with any RTTY signa l,
but the next station send
ing the fou r Ns wi ll reset
the circuit. Another advan
tage of Case 2 is the fact
that the motor re lay of the

..............

Fig. 6. IF·l component placement.

-
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E

•

0- "'"0 E .Ale
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c c

, -

-

-
C 0

EMPTY

OUTPUT

-1211

EM PTY

~Ih BIT

4th BIT

:5rd BIT

2nd BIT

l i t BI T_5.
EMPTY

GROUND

DATA STROBE

EMPTY

INPUT

Fig. 5. IF-l printed ci rcuit board layout (full size).

•
"

send fou r Ns, the te le
printer wi ll turn off w hen
the RTTY signa l ceases. Of
course, you are now run
ning simple autostart since
the teleprinter will turn o n
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Pharo 6. Side view of the IF-2 and UT-4 unit. Using this construc tion method to mount the
edge card connectors is especially nice since it allows easy access to the connectors '
psns.

Let us al so assume that we
do not want to sta rt th e
message for 10 seconds .
While thi s may se e m
st ra nge, it is really a very
nic e feature. For with this
method, the person receiv
ing your message has a
grace period of 10 seco nds
to turn sw itc hes and tune
yo u r s igna l in properly
before the message and
CW 10 begins. This scheme
requires th e transmitter to
be on for 40 seco nds, the
10-se cond grace period
plus the 30 seco nds re
quired for the message and
CW 10. Th erefore , C1
sho u ld be 40 uf . Since we
want to pau se for 10 .
seco nds before start ing the
message and CW 10, we set
C2 at 10 ur. Assuming the
message and CW 10 unit
requires o nly a momentary
co ntact clo sure to start the
message and CW [0 , C3 is
set at 1 uF for a closure of
relay K3 equa l to 1 seco nd .
This interfa cing method is
also ideal for those ama
teurs with only a CW 10
uni t. For whil e it is ni ce to
ha ve a RTTY m e ssage
followed by a CW 10, o nly
the CW 10 is legally neces-

sa rv. Therefore , rel ay K3
may be used to s imp ly sta rt
the CW ID.

Th e la st interfa cing
sche me, Case 1, is for those
fortunate RTTY e nthus ias ts

with a UT-4. The act ua l
t ime co nsta nts remain t he
same as in Cases 2 a nd 3,
the only difference being
in the c irc u it used to turn
o n the t ransmitter. Inter-

fa ci ng the W-R-U ci rc uit
with the UT-4 switch, 53, is
sho wn in Case 1 .

Power Supply
Fig. 4 shows a power su p-

,

PAL

IF-2G O P M L T

UWHUU0.: E;

saV\NZ

11111111111.

tltliJ
FI G X LTR

2
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II III. "o~~

C
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•

C
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C'

C3

C

Fig. 7. IF·2 printed circuit board layout (full size).
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cated and drilled .
The IF-1 board req u ires

six jumpers. Also note that
the 4 t ransistors o n this
board will require the leads
to be bent to confo rm to
the P( boa rd layo ut. The
IF-2 board requires e ight
jum pers plus seven pro
gra m mi ng ju m pers . The
dot next to each integrated
ci rcuit on the board sig
nifies pin 1 of each chip.
The Ie number is also on
the board to he lp des ignate
the pro per locat ion of each
c h ip . The numb ers 1
thro ugh 7 located near ICs
5, 6, and 7 represent one
e nd of t he progra m jumper
wires . The other end of
each of these wi res is co n
nected to the desired
characters of 1(1 and 1( 2.

If t he bu ilder wishes on
ly to fa bricate a Selcal
withou t the W-R-U ci rcuit,
many components may be
del e ted . Fig. 8 indi ca tes by
d ots t hose compone nts
tha t a re not requ ired for
the W-R-U.

If you have a UT-4 and
have used printed Circu it
boards fo r the project, you
may be wonderi ng how to
pick off the necessa ry data
points from the pr inted ci r
cu it board . Photographs 4,
5, and 6 show a UT-4 that
has been interfaced to an
IF-2. Note in particular
Photo S. This photograph
shows at the extreme right
a UT-4 board with the
UART on it. In this case, an
ex tens ion was added which
co nta ined a connecto r.
The wire s were then run

•
from the connec tor to the
necessary points on the
UA RT.
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Fig. 8. IF-2 component placement. ICs 7, 8, 9, 10 and those componen ts denoted by dots
are not required if only a Selcal is desired.

ply sc hematic tha t w ill sup
ply a ll the necessa ry volt
a ges f or th is proj e c t .
However, the entire supp ly
may not be required . For
examp le, if 12-volt rel ay s
are not used in your par
t icula r interfac ing scheme,
the +12-volt de source is
not requ ired .

The UART is the only tC
that requi res the - 12-vo lt

de source and the current
drain is quite smal l. If you
have a n 5T-6, the - 12-vo lt
supp ly of the 5T-6 could
e asily handle th is load .

The + 5-vo lt su pply is
used by both the IF-' and
t he IF-2 boa rds. The IF-1
ci rcu it requ ire s ap prox
imately 20 mA while the
IF-2 ci rcui t requires ap
proxima tely 200 rnA. Bo th

current req u iremen ts can
be easily ha nd led by the
+ 5-volt supp ly shown in
Fig. 4.

Construction

Co nst ruc tion of the pro j
ect is made qu icker and
easier by us ing printed ci r
cuit boa rds. The boards
avai lab le from t he au thor
a re p rofessio na lly fa b ri-

Access Code Programming
The access code to trip

the Selca l can be anyw here
from o ne to four c ha rac
ters in length . Whil e it is
cus toma ry to use onl y the
last three c ha rac te rs of a
sta t ion 's ca ll, t he exact
number of c ha racte rs will
be a function of the letters .
Certainly a station with the
ca ll W6AND would not
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Professionall y fabr icated and drilled printed c ircui t boards are
avail able from the author. IF·1 : $1 2. IF-2: $15.

Spence Clope W9LDH for
fabr icating a unit to con
firm de sign va lid ity . •
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IF-2 Selcal Only
741 54 (a-une.tc -te-rroe decoder, IC1, IC2)
7493 (binary counter, IC3)
7474 (a-btt bistable latch, IC4j
7432 (quad OR ga te, IC5)
74174 (hex p-tyoe f1ip-llops , ICG)
2N2222 transistor
1k 'I. W resistor
2.2k V. W resi stor
4.7k V, W resistor
10k 'I. W resi stor
.01 uF ceramic capac itor
10 uF tantalum capaci tor

IF-1
Description

AY-5-1013 (UARl, IC1)
lM555 (timer, IC2)
lN914 diode
2N2222 transistor
l k 'I. W resistor
2.2k 1/4 W resistor
4.7k 'I, W resi stor
10k 'I, W resistor
18k 'I, W res istor
68k 'I. W resistor
50k potentiometer
.01 uF myla r capaci tor (timing)
_01 uF ceramic capacitor
10 uF tantalum capacitor

7432 (quad OR gate, IC7)
2N2222 transistor
2.2k '/4 W resistor
10k V, W resis tor
1 meg '14 W resistor
.01 uF ceramic capacitor
C1 , C2, C3 tantal um capaci tor (see text)

Printed Circui t Board Parts List

2
1
1
1
1
2
2
1
1
1
5
1

Quantity
1
1
1
4
1
1
1
3
1
1
1
1
4
1

IF·2 with W·R·U
(The following additional component s are required for the W-R-U
option)

1
2
2
2
3
5
3

two yea rs now without a ny
prob lems. Whe n 1 recen tly
re c e ive d my t wo-le tter
ca ll, reprog ram mi ng t he
access code requ ired o nly
a few minutes. The Selcal
has enabled me to keep in
co ntact with fr iends , a nd
the W-R~U has given them
the conf idence to se nd a
note knowing it wi ll be
received .

For those not fa miliar
with so me of t he more
popu lar autosta rt freque n
cies, th ey a re as fo llows: on
80 mete rs, 3637.500 and
3617.500 kHz; and o n 20
meters, 14,08 2 .500 a nd
14,075.000 kHz.

I wou ld like to tha nk Cal
So nd ge ro t h W9ZTK fo r
so me des ign ideas , a nd

the first character (pin 3 of
IC6) sho u ld a three-char
ac t e r ac ces s c o d e be
desired.

For those with a two
lette r call , you might find it
necessary to use 4 char
ac te rs for t he acce ss code.
For example, in my ca ll,
W91F, I use the following
f our-ch ara ct er a cce ss
code: 9. Letters. l. and F.
Referring to the Baudot
code, you will see that the
number 9 has the identical
co de as the le t t e r O .
Therefor e , the fir st
characte r (p in 3 of IC6)
would be co nnected to the
le tte r a (p in 9 of IC2). The
remainde r of the c a l l
would be programmed as
previously discu ssed.

The access code to trip
t he answer-back system
consists of a total of seve n
chara cters. The first fo ur
charac te rs are the Selca l
cha racters. Thre e add i
tiona l c ha racte rs. typica lly
Figures , Blank . and H,
make up the remainder of
the access code. These
three c ha racters represent
the 5th , 6th , and 7th
cha racte rs of our access
code . To program Figures
as the 5th chara cter, a wire
is co nnected between pin 4
of IC7 and pin 13 of le 2.
The 6th and 7th cha rac te rs
are programmed in a simi
lar manner.

Ot her W-R-U ac ces s
codes are Figures, Blank,
and W, and , more re cently,
W, R, and U. The IF-2
printed circuit board gives
the user complete fle xibili
t y in determining the
answe r-back access code.

In summary, a typical
4-character access code to
turn on the telepr inter
might be Letters, A, N, and
D. The access code to trip
the answer-back sys te m for
thi s stat io n might then be
the following seven char
acters: Lette rs, A, N, D,
Figures, Blank, and H.

Conclusion
The Selcal and W-R-U

answer-back system has
been in ope ration for over

want to use o nly the last
th ree c ha rac te rs (AND)
since the wo rd AND occurs
freque nt ly in English text.
In th is example, the Lette rs
charac te r wou ld be added
a s a fourth chara cter
before the letter A to pre
vent premature tum-ens.
While any c ha racte r may
be added , the letters
cha racte r is a natural s ince
it would norma lly go after
the number 6 and precede
the letter A when the ca ll is
normally typed. Therefo re,
in thi s c ase, our four
c ha rac te r acce ss c od e
would be: Letters, A, N, and
D. These four characters
are programmed on the
IF-2 board by four jumper
wires. The first cha racte r,
Letters, is programmed by
co nnect ing a wire from pin
3 of IC6 to pin 17 of IC2.
The IF-2 printed circuit
board has the number 1
next to pin 3 of IC6, in
d icating this is the first
c h a rac t e r to be p ro
grammed. Next to pin 17 of
IC2, the abbreviation LTR
is shown, indicating thi s to
be the termination point if
a Lette rs c harac ter is de
sired. In a simila r manner,
the se cond cha racte r A
would be programmed by
co nnecting a wire between
pin 12 of IC5 (2nd c har
acte r) and pin 4 of lC1 (A
character). This procedure
would be followed for the
remaining c ha rac te rs N
and D.

Now suppose your ca ll is
WA2IlP . The letters I, L,
and P are not likely to oc
cur co nsecutive ly in a nor
mal conversati on. There
fore . three c ha rac te rs
shou ld be adequate as an
access code fo r the Se lca l.
Since the re is a need fo r
only three of four possibl e
cha rac ters, the first char
ac te r, p in 3 of IC6, is
grounded . The characters
I, L, and P then become the
second, third . and fourth
characters of the access
code, respectively . The
IF-2 printed circu it board
has a hole marked GRD for
the purpose of grounding
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-safeguard your health

Richard T. McCartney W6 GJS
10202 Stonybrook Drive
Huntington Beach CA 92646

Automatic Autopatch

T he first thing that be
comes apparent to an

autopa tch user is tha t dialing
an ll -digit phone num ber
while driving at 55 mph on a
crowded freeway could be
hazardous to your heal th.
Add to that the three-to-six
digit access code used by
man y mach ines and yo u start
think ing that there has to be
a better way. The answer, of
course, is an au tomat ic dialer,
but the optio ns are infi ni te
and where do we begin?

The system desc ribed here
was designed to be installed
at the repeater si te as an
add ition to the exist ing auto
patch . This location gives
several immediate advantages.
First , there is space for a
la rge -c a pac i ty memor y .
Second, you ha ve an accu 
rate ly ad justed tone encoder
and are able to pro vide the
signal-to-noise ratio required
for high....peed, error-free
dialing.

This dialer can store 100
p hon e n u mbers equa ll y
divided between 7 an d 11
digits. The patch can be
accessed and each number
recal led using only a three
digit number sent fro m the
mobile statio n. It has a
tempo rary memory that will
automatically redial the last
number that was previously
dialed in the co nvent ional
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ma n ne r. And it has a
ring-bac k answer funct ion
that allows a si ngle digit to
access the pa tch o n catl-in.
The system reverts back to
the more secure multidigit
access code when the caller
han gs up.

The heart o f the dialer is
the memory . It uses two Intel
1 70 2A erasable, progra m
mable, read o nly memori es
(EPROMs) that have a to tal
capacity of 4096 bits of in
for mat ion. The phone nurn
bcrs arc programmed in BCD
for m using 4 bits per digit. A
seven-d igit num ber requires
28 bits plus a 4-bit stop code .
So, at 32 bits per number, it
is possible to store 128 seven
digit numbers. There is no
restriction o n the number of
digits per number. You could
program a for operator or
any 3-digit phone compa ny
service number. If all your
numbers were 11 digit s, in
clud ing an area code, your
maximum capacity would be
85.

When used on a phone
system with modern central
offi ce equipment , a seven
digit number can be dialed in
less tha n 0 .8 seconds, and
that sure beats an operator
try ing to look up an em er
gency number that may be
out o f her local area. Yes, this
dialer will wait for a valid dial

tone before star ting. A seven
segment LED readou t dis
plays the numbers as they arc
received as well as showing
the m as they are keyed out.

In the case of a small
gro up of people on a private
machine, each member could
have his o wn piece o f the
m emory for storing fre
quently-called numbers. Fo r a
large metro politan open auto
patc h, public service num
bers, such as pol ice and fi re
departme nt listings for each
area covered, could be pro
vided alo ng wit h the t ime and
weather reports, e tc.

Before we get too involved
with the circuit o peration,
perha ps we should define the
inputs requ ired to make the
device work. They must be
TIL compatible and prefer
abl y dr iven by a low
i m pe da nce b uffe r -t v pe
source. The first ten inpu ts
are the indi vidual d igit lines
fro m the TI decoder. They
are normall y h igh o r at a " 1"
logic level. When a digi t is
received . that line goes low to
a "0 ". The " main en able"
li ne goes low whenever the
co nt rol system has th e re
peater set for normal oper
ation. The dialer is inhib ited
any t ime th is line is high. The
"conventiona l patch on" li ne
goes low when the autopatch
is accessed by the regular

code for manual dialing. This
again inh ibits the dialer, pre
venting it fro m coming on the
li ne should the fi rst three
digits of the phone numbe r
also be a vali d autodial num
beL

The next input is a nega
tive-going strobe pulse . The
pulse wid th is not critical and
may be anywhere from 50/IS
to 1 ms. Th e strobe is gener
ated each lime a valid TI
signal is received . It is usually
delayed 30 to 50 ms to allow
the decoders to settle and is
then used to gate the digi t
lines on in various part s of
the system . The " main off "
signal is a pulse generated
whenever the control system
shuts the repeater down. The
pulse wid th is no t critical. It
wil l immediately stop an d
reset the dialer. The "patch
off" pulse is generated when
the ha ng-c o function is sent.
It also stops and resets the
dialer logic.

The "auxiliary reset" in
pu t is a pulse that is gener
a t cd when any function
command has been com
pleted . It is used to reset
counters, timers, and latches
that may have been set as a
result of an unrela ted corn
mand. The "*" and "#" in
pu ts are the same as the digit
lines and go fro m high to low
when activated .

Now let ' s see what
hap pens when we send an
autodial com mand to the
syste m. Each telephone
num ber stored in the memory
has its own 3·digit address.
The fi rst digit selects the
EPROM which has the num
ber programmed . In this case,
I have used the digit 3 to
selec t EPROM :.ttl and the
digit 4 to select EPROM #2.
The next two d igits of the
comma n d designate the
address o n that EPROM.
There is a maxi mum of 64
address locat ions for each
memory .

Assume that the number
we wan t can be dialed with
the command "435." The 4
appears as a high at gate
U4-2C. FFs U4-4 A and B are
clear and, th rough U4-3C,
present a high to the second



' ''Pu H
f RO"
1l( " EA TE R
CO'l ' ''O<.

Ou' .....S
ro
IlE I'lA1 E IO
co" nOl

PlWNE LINE COUPlE"
"E~.r{" ;v ro . ~rc~ 0 " " 0<. 0<"'" ,~,

S ."C·" .6

.-,.....
I T

OEClIUC ~ CO

ll lNARY
CONvER HR ace " H CHI! U 'OR

INP UT
AOllR E SS AOORE S 5 E PR OM

, " r ".S ICNAl
SElECTO R ItO<; REMENH R MEMORY CO" VE RT E R ll N[ •••

~O Nll I T I O"[R .- ,-
'~ "O' ,. "'0'_"'0
""'0 f- - '-"'0' - 1- """'0'0 -74' , 1_'''0 ,-",". 1-"'"

..,,,,,.. •· •• 'n "'.~",-..... '.....,-..., .-,.,.

0"'" ••• MEIOOR Y
COUU [R ... CLOC K
A.O ST IOO BE IOEDI Al ••• ".DIS TRIBuT OIl CO'l ' ''Ol S EDu E NCE " OIU DIS PL "

YO'l E •••' -70 '0 '·" u I· • •• OECOOER DIl' v E R
" ' '' 0' '· 74 '" - I· •• , " -,-,.,.' ,- ,..,,-,." , .-,... '·" '0' IJ ,_" .. '' 0' '' '1" ' 01,." '0 I · 70 ' 0 1· ' ' '0 .· ,or ,. ,..,
,- "01 '· '''0 '· " 00 '- 100' ,....,
' -700' ,· " 0' ,-""11 ,- .. ,,, ,- ..,,,
,. "00 , · rAOO

- ." ." ."•
R ," C U C_

,.. .".- .....
A. S _EIO . 100.. "-OUT PU' E'I A8I.E (X TU U L

~uFHIOS I'O _ E R,-... SU P Pl' -'., ' 1'"1""01
1 -1000 ". - I' ",- t." ,_'0'0
, - '00'
•
_. ..." ' lO"

-
." ,"I""'" , --

Fig. J. B/ockdiagram.

input of U4-2C. The st robe
pulse accom pany ing the 4 is
allowed to pass th rough gate
U4 -1 with all inputs high and
is then passed thro ugh U4-2C,
setti ng latc h U4-5CD. n .atso
incremen ts th e d igit counter
U44 o ne step and preclears
th e 7496 "tens latc h" U2-S.
The low from U4-5CD is used
to enable EPROM #2, U3-5.
The valid first digit (3 or 4 )
has enabled gate U4-9A, and,
when the seco nd digit is sent,
it is stored in U2-8 by the
second stro be pu lse. The 3 is
sto red in th e binary fo rm of
30 and presented to the
adder, U2-9_ U4-9B is now
enabled by the d igit co unter.
When the t hird digi t (5) is
received, it is added to th e 30
in U2-9 and sent to the ad
dress selector, U3-1, as a
binary 35.

U3-1 is a 74186 pro-

grammable read o nly memory
(PROM) that has been pro
grammed with up to 64 out
of a possible 256 address
loca tions. Th is address is
present a t th e inputs of U3-2
and U3-3 and is loaded by the
th ird s t robe pulse. The
address location now stored is
applied to the inputs of the
EPROMs, U34 and U3-5, and
designates the location of the
first two digits in the phone
number to be dialed .

The first toggle of th e digit
counter, U4-4, star ts timer
U4- 7 (15 sec.]. On arrival of
the th ird valid digi t , input B
to SS U4-8 goes low an d
inhibi ts an y o utput when
U4-7 t imes o ut. However. if
the cou nter is st robed by
some nonvalld command or
an incomplete dial co mmand,
th e tim er will trigger U4-8 in
15 seconds, generating a pulse

that resets the flip-flops. Any
o t her completed function
command will generate an
au xiliary reset pu lse wh ich
immediately clears U4-7 and
causes U4-8 to reset th e cir
cuits.

The trailing edge of th e
th ird strobe pulse toggles FF
U5-7A, energizing the coil of
K1 through Q1. U5-7A also
ge nerates three other com
mands which are sent to the
au ropatch control. "lne fi rst ,
through U5·1A, prevents the
con ventional access code
from turn ing o n th e patch .
The seco nd, th rough U5-1 B,
t emporaril y preven ts any
audio from being sen t into
the line. The th ird commands
th e patch to access the phone
li ne through U5·1 C.

The contacts of K1 trans
fer, connect ing the line to the
dia l-to ne detector through Tl

and the normall y closed co n
tacts of K2. When dial tone is
present, C57 is allowed to
charge, and, in about 50 rns,
the Schmitt trigger input B
fi res SS U7-6. The leading
edge of th e output pulse
latches U7-5BC, energizing
the co il of K2. 50 ms later,
after the contacts of K2 have
settled, the trailing edge
toggles U8-4A, allowing th e
c Ioc k sequence to begin
d ialing. The phone line is now
co nnected to the tone gener
ator line amplifier.

US-l is th e master cloc k
a n d n ormall y runs con
tinuously at 40 Hz. U8-2
produces a cloc k pu lse about
200 IlS wide every 25 ms
when it is enab led by a high
from U84A. This clock pulse
sync hron izes the d iali ng oper
ation as shown in the timing
sequence chart, Fig. 4. Recall
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Fig. 2. Schematic diagram.
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pu lse 14) goes high , it IS

passed through U6-8C, en 
abling the fi rst four tri -state
buffers, U6-1ABCD, passing
along th e first 4 bits from

U3-5 to U6-3. U6-3 co nverts
the BCD informa t ion to
decimal or 1 of 10 for m and
then to 2 of 7 TT forma t by
t he open-collector buffers

U64A through U6-7B. The
TT generator, U7·1 , produ ces
the appropria te tones as lo ng
as pulse 141 is high. Pulse 141
slays high for 50 ms and then

goes low fo r anot her 50 ms,
U6-3 prod uces no output
du ring invalid BCD input
codes, so, when all inputs arc
high (pulse 141 low) , no

Fig. 3. Schematic diagram.
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tones are sent. Wh il e [4 ] is
low, pulse [61 toggles U6-9A,
ena bling gate U6-8B. The
next high a t [4 ) th en enables
the sec ond four buffers,
U6·2A BC D. picking up the
remain ing 4 -bit code of th e

seco nd digit.
After [4 ) has gone lo w for

t he second t ime, pulse [61
aga in toggles U6-9 A, enabling
U6- 8C Th is t ime pulse (7) is
also generated , and it clocks
U3-2, increm ent ing the ad-

dress by o ne numb er . The
di alin g co nt inues in t his
manner until all d igits pro
gra mm ed have been sent and
a sto p code is detected . The
stop code is program med as a
high o n t he C and D lines. In

prac tice, program all fo ur
lines high for easy vi sual
recognit ion of th e stop signal
in the written program. In
ei t her case, this is an invalid
BCD co de and no tone is
produced. However . U6-8A
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Fig. 4. Automatic dialer timing sequence chart.

These lines ult imately reac h
the data inputs of U10-6, and
the information on them is
stored with each st robe pulse.

While the RAM is loaded
wit h the leading edge of the
strobe, the t rail ing edge of
t he same pulse c locks
counters Ul0-4 and UlO-5.
This increments the address
to both U10·6 and the 7485
4-bit comparator, U10-7.
Each d igit increments the
counters one step until the
dialing is completed and the
numbers arc stored. The first
strobe of the sequence latches
U10- 1CD, indicating that
some number has been stored
in the RAM.

The next command will
probably be the hang-up or
patch-off function from the
mobile. This generates a reset
IAI pulse which is sent to
U10-4, causing the coun ter to
reset to 0, the first address
location. The phone line is
released by U5-7A, as pre
viously described. Note that
counter U10-S still retains the
number-of-digits-dialed infor
mation. This pho ne number
can no w be rcdtatcd by
sending on ly two digits, a 3
and a 9 . The 3, as a first digit ,
is identi fi ed by U4 -2B and
sets latch U4-sAB. The high
fro m U4-5AB is sent to gate
U3·6A along with the " RAM·
is- l oa ded" hig h fr om
U10-1 CD. The 9 the II arrives
at U3-6A from Ul -5A
accompanie d by the seco nd
strobe fro m U4-10E. The
strobe is passed through
U3·6A to toggle U3-7. It is
also sent to U5·2A where it
initiates the same sequence
described earlier when the
3rd strobe toggles FF U5-7A
and accesses the phone line.

The low from U3-7 in
hibits any further strobe
pulses at U4·1 as well <IS

inhibiting the EPROM dial
pulse 141 at U6·SB and C. An
LED, 1-3, indicates that the
RAM is dialing. The high
from U3 -7 enables the cluck
gates, U&-6A and 8. The
open-collector data output
lines of the RAM, U10-6, are
con nected "wired-or" with
the ou tputs of the tri-state

out on the display with each
digit illuminated in sequence
slow enough to follow on a
chec klist. When the dialer is
not running, U9·1 swi tches
the disp lay to read the digits
as they are received fro m the
mobil e units. The display is
blanked and indivi dual LEOs
indicate when a "*" or "#" is
rece ived.

U10-6 is a 7489 random
access memory, or RAM for
short. A RAM is sometimes
referred to <IS <I scratchpad,
and that's what we use it for
in the automatic red ial cir
cuit. As lo ng <IS we have a
control system, a cloc k/
synchronizer, and a tone
ge nerator, it is only natura l
that we add a temporary
memory for recall ing those
numbers that were originally
d ialed in the conventional
manner. Such a feature co uld
come in very handy if your
local pizza parlor is not one
of those numbers pro
grammed and always seems to
be busy whenever you call.

U10-6 will store up to 15
digits. It is enabled whenever
the auto patch is accessed by
the regular code for manual
dialing. As the mobile is
transmitting the tones to the
phone company, they are also
decoded in the local system
and converted to BCD form
at gates U2·3, 4, and 5A.

74186 PROM have been well
documented! and can be
easily done by yoursclf. Its
program is permanent and
does not have to be changed.
The n02A EPROMs can be
erased and reprogrammed any
time you wish. They con tain
the actual phone numbers
and can be updated fro m
time to tim e as your requ ire
men ts change. Ho wever, these
memories require sophisti
cate d p rogramm ing tech
niques and are best done on a
special mac hine. Your local
hobby co mputer store should
be able to handle this for you
or direct yo u to someone
who can. Some mail-order
fi rms advertise program ming
for these chips at a reaso nable
price.

The test switc h, 51 , allows
verification of correct pro
gramming without actually
calling all the numbers on the
phone. The three-digit ad
dress code is sent through the
control system as if you were
going to place a call; however,
51, when in the test position,
prevents the autopatch from
accessing the phone line.
U5-48 is enabled and starts
the clock without waiting for
dial tone. The clock is slowed
to 1/1 Oth speed by 04, C59,
and the display is switched to
nonstore operation. As the
number is dialed, it is read
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sees the C and D lines high,
and, whcn pulse 15) comes
along, it is passed to toggle
US-4A. The low output fro m
US-4A now inhibits US·2 and
clears all the other flip-flops
in the clock. The stop pulse
from U6·SA is also sent to
latch U5-3A, releasing Kl.
This transfers the phone line
back to the autopatch. At the
same time, the inhib it is
removed fro m the patch -send
circuit at U5·1B. R31 and
R32, at Kl , allow some si de
tone to reach the patch
du ring the dialing sequence .

At the end of the con
versation, the hang-u p co m
mand is sen t and reset pulse
IAj is generated at gate
lJ4-3A. Th is pulse clears all
flip-flops not already reset. It
causes the patch to be dis
connected through U5-1 C
and releases K2 at U7-5 D. As
noted before, the patch off
(hang-up) or main off
commands can be sent at any
time during the sequence.
Either one produces a reset
IA] pulse which immediately
clears the dialer and releases
the phone line.

We will talk about writing
the program for the memories
later, and, while it may seem
difficult at first glance, it is
really vcry simple, albeit
repet it ious. The. mechanics of
electrically programming the
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7418 6 PROM 1702A EPROM s

Address code Add ress inputs Data outputs Address input lines #1 Data out lines # 2 Data out lines
(2-digit suffix) (y) (both EPROMs) (300 code prefix) (400 code prefix)

FEDCBA 87654321 765 43210 87654321 87654321

Tel.# (85J.1212) Te l.# (555-1234)

00 o00ooo 0oooooס0 0oooooס0 01011000 01010101

'OO000סס 00010011 00010101
ocococto 00010010 00110010

ooococu 11110010 11110100

(244-8101) [547-8311)

0' ooooot oooootoo oooooroo oo10סס01 01000101

oo101סס0 tooootoo 100001 11

oo110סס0 ooooooot 00010011
oo111סס0 111 10001 11110001

(1-800-123-4567) (1 -213-456-7890)

02 oo10סס cooot 000 OO'000סס 1000ooo' ootoooot
ocoot oot 0oooooס0 00110001
oo1010סס ooioooot 01010100

oo1011סס oo11סס01 01110110

oooouoo 01100101 10011000

oo1101סס 11110111 n n cooo
(411) (&11)

03 OO11סס oo1סס 110 ooccmo 00010100 00010110

oooornt 11110001 11110001

Fig. 5(a). Sample program.

Fig. 5(b). Sample program sequence. Numbers with adjacent
addresses should be the same length for maximum use of
available space in the memory.

does not see th em as a valid
d igi t , t h e re by inhibit ing
U9-8A. When U9-SAB goes
low, any subsequent digit will
not be stored . Only after t he
com mand has been com
pleted will an auxiliary reset
pulse be generated in the
repeater control clearing latch
U9-5AB.

The ring-back answer cir
cuit could be part of t he
repeater co nt rol system, and,
if you are still answering your
autopatch with a mult id igit
code, th is is for you. How
many t imes have several sta
t io ns t ried to answer the
phone s imu ltaneous ly,
locking up the func tion de-

buffers, U6-l and 2, and sent
to the inputs of U6-3.

As soon as dial tone is
detected, t he clock starts, and
pulse (4 J, through U8-6 B,
reads out the nu m ber stored
in the fi rst address location.
It is encoded at U7-l and
transm itted down the phone
line. When pulse [4] goes
low, Ul0-6 is inhi bited, and
pu lse [6] then clocks cou nter
UlO-4, through U8-6A, in
c rement ing the address to the
location of the second stored
digit . Pulse [4] goes high
again, sen ding out the second
digit. This sequence continues
until the num ber of digits
dialed now equals the number
of digits that were dia led
originally. We remember that
the origi na l-number-of-d ig its
info rm at ion remai ned in
counter Ulo-S, which feeds
the A inputs o f compa rator
Ul0-7. The number of digits
dialed now, as counted by
Ul04, are fed to the B inputs
of Ul0-7. When A = B, a hig h
is prod uced by Ul0-7 and
sent to U8-7B. Wi th all inputs
enabled, the next clock pulse
III is passed through U8-7B
to U8-7A, stopping the clock.
It is also sent to US-3A,
transferring the phone line to
the autopatch.

The number can be re
dia led as often as desi red.
Any of the preprogrammed
numbers can be called with
out disturbing the number in
the RAM. T he number will be
erased whenever the main off
fu nction is commanded. The
p ulse from Ul -7B clears
U 1O-S a nd sets latch
U10-1CD. The same th ing
happens if th e autopatch is
again commanded on by the
conventional access code,
thus cleari ng the way for the
new num ber to - be stored.
Each t ime t he conventio nal
patch is functioned on, the
lo w at Ul0-3 produces a
pulse, resetting Ul0-S and
Ul0-1CD.

Many systems use an "*"
or "#" preceding any com
mand that may be requ ired
while a pho ne call is in pro
gress. Th is prevents an in
a dver te nt com mand from
bei ng func tioned during the
d ialing should t he phone
num ber coincidentally con
tain a valid fu nction code.
The latch U9-SAB imple
me nts th is logic by inhibiting
gate U9-8A whenever an "*,,
or "#" is received. The strobe
is not allowed to enable the
memory or counters duri ng
an "*" or "#" because U9-7

Dia l

300

3D'

302

303

EPROM #1

Te l.# 853· 1212

- 5- - 8-
- ,- -3 -
- ,- -2 -
stop - 2 -

244-8101

- 4- - 2 -
-8- - 4 -
- 0- - , -
stop - ,-

1-80 0-123 ·456 7

-8 - - ,-
- 0- -0-
-2 - - ,-
- 4- - 3 -
- 6 - - 5-
stop - 7 -

411

- ,- - 4
slop - ,-

Dial

400

40'

402

403

EPROM #2

Tel.# 555-123 4

- 5 - - 5 -
- ,- - 5-
- 3- - 2-
slop - 4 -

547·8311

- 4- - 5 -
- 6- - 7 -
- , - - 3-
stop -,-

' ·213-456-7890

- 2 - - ,-
- 3- - , -
- 5 - -4 -
- 7- - 6 -
-9 - - 6-
stop - 0 -

611

-'-1- 6
-stop - , -
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Fig. 6(a). Code forms.

Decimal Binary BCD Hexadec imal

0 ooסס ooסס 0
1 oooi ()()()1 ,
2 0010 00'0 2
3 0011 0011 3
4 0100 0'00 4
5 0101 0101 5
6 0110 0110 6
7 0111 0111 7
B iooo 1()()() 8
9 1001 1001 9

' 0 1010 A
11 1011 B
12 1100 C
13 1101 0
14 1110 E
15 '111 F

Code EPROM EPROM 1 EPROM 2
suffix address data data

00 00 58 55
0' ' 3 15
02 12 32
03 F2 F4

0' 04 42 45
05 84 87
06 01 ' 3
07 Fl F1

02 08 81 21
09 00 31
OA 21 54
OB 43 76
OC 65 98
00 F7 FO

03 OE '4 ' 6
OF Fl F,

Fig. 6(b). Hexadecimal conversion of sample program. With a
lillie practice, it is possible to program directly from the
phone number to hexadecimal. Ho wever, steps in Fig. 5(a) gillC
a better picture of what 's happening to your program.
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coder? This syste m allows the
single d igit 3 to answer the
phone, b ut requires that the
com plete multidigi t code be
sen t to access the line for
manual dialing. We are not
too concerned that some
unauthorized person may
access the system with an
autodial code because only
the numbers preprogrammed
can be called.

When an incoming call is
received, the ring signal is
de tec ted in the repeater con
trol and sent as a TIL high to
Ul-9A. The signal lasts fro m
2 to 4 seco nds with an inter
val between ri ngs of abo ut 4
seco nds. The initi al ring
triggers t imer U5-5, which
produ ces a high output fo r 5
seconds. The seco nd ring
comes be fore U5-5 times o ut,

causing Q2 to discharge the
timing capacitor C23. At the
end of the ring, C23 again
starts another tim ing cycle.
The output of US-5 stays
high, enabling one input of
U5-4A until 5 seconds after
the last ring. The first strobe
from the digit 3 received
while the gate is enabled is
passed through from U4-2B,
toggling U5-7 B. The low out
pu t from U5-78 causes U5- 1C
to access the patch and
answer th e pho ne. This low
also inhibits U4-1, preventing
a ny more strobes from
coming through. When the
patch off co mmand is sent,
reset IAl pu lse clears U5-7B,
han gl ng up the phone.

Construction is straight
fo rward, and no special tech
niques arc required. I d ivided

my circui t on to ten plug-in
boa rds as indica ted by the UI
to 10 prefixes. Howeve r, the
logic cleme nts don't care
where they are located as
long as they arc connected
properly. My unit was built as
a se par a te rack-mounted
cabinet. Many machines have
very sophisticated and ex
pandable control systems ,
and a dialer such as this might
conveniently slip into some
spare slots in an exist ing card
rack . The input ::.ign'll con
dit ioners, 7413 Schmitt trig
gers U1 through Ul 0, co uld
be eliminated if the dialer
were made an integral par t o f
the co ntrol system using
short interconnecting leads.
Invert the logic someplace to
compensate for the removal
of the 7413s.

Tro ubleshooting and ad
justing this system are made
somewhat easter by several
built-in test functions. The
front panel test switch, 51,
has been discussed and allows
observation of rapid sc
quenccs by slowing the clock.
53, whic h is mounted on the
clue k circuit board , can stop
the seq uence at any point for
more deta iled insp ect ion . 54,
on the dial-tone detec tor, will
si mulate a dial- to ne start
whi le test ing on the bench .

The d ialing speed is set by
R45 at the master clock. A
clock frequency o f 40 Hz at
U8-1 generates a 50 ms tone
burst wi th an interval of 50
ms. Most modern central
offices will handle this speed.
Some older phone systems
may not operate this fast, so
you would have to ex
periment with the speed. R36
and R37 set the frequency of
the dial-tone decoders. Note
that not all svstems use 350
and 440 Hz tones . Chec k tha t
ou t and set the decoders
accord ingly. R3S sets the
dial-tone level at the decoder
inputs. It shou ld be between
100 and 200 mY. R28 sets
the ou tput level of the tone
generator. Ad just it to pro
duce J. -, dBm level as
measured across the phone
line.

So much for the hard ware.

Ne w let's loo k at the software
or programmi ng. The first
step is to assemble the list of
phone numbers and deter
mine how manv bits will be
required to store them. We
know that there are 2048 bits
available on each 170lA
EPROM, and we know that
each number is going to re
quire 4 bits per digit plus a
4-bit stop code. Whcn the
number of bits required is
equal to or ::.Iightly less than
the number avail able, we can
proceed.

Th e program for the
EPROMs is written fi rst . In
dica te the logic levels, in the
form of a I or 0, fur each of
the eight data outpu t lines at
eac h of the 256 address loca
t ions. Refer to Fig. 5(a). Note
tha t, in the "E PROM address
input lines" column, the
address is in 8·bit binary
form, with the least sig
nificant bit at the right. The
next column to the right is
the 8-bit data output of
EPROM ;::1. The first two
digits of the first phone
nu mber arc programmed here
in bi n a r y -c oded decimal
for m. The first digit uses the
four right. hand places with
the least significant bit o n the
right. The thi rd and fourt h
digi ts arc programmed in the
same man ner in the next
address toea tio n, and so on
unt il all the digits have been
program med. The stop code
is four 15 added after the last
digit. In the next column to
the right, we have the data
output lines for EPROM #2.
The address lor each location
is the same as that for
EPROM #1. rig. 5(b) sbows
the seq uence of the digits in
the progr arn.

A<., I said before, there is
no restriction on the num ber
of d igits that can be pro
gram med as one pho ne num
ber. Because there are two
memo ries using the same
add ress system, each number
must begin at the same
address locat ion on cach
EPROM. In o the r words, if a
number starts at the 44th
address on EPROM #1, the re
must be a number in EPROM



#2 starti ng at t he same
address. Therefo re, to make
th e maximum use of the
available space, each adjacent
number sharing the same
beginning address should have
the same num ber of d igits. To
simplify any future rep ro
gramming, group all equal
length numbers toge ther.

Now let's move left on
Fig. 5(.1) to the 74186
PROM . Note that we only
have to program the outputs
for the sta rt address for each

num ber. Once th at address
has been loaded in t he 74 193
counters, U3-2 and U3-3, t he
address to the EPROMs is
incremen ted by th e cloc k.
There will be a maximum of
64 addresses to program on
t his chip, depending on the
length of the phone numbers.
This program should never
have to be changed.

There is just one more
t hing to do before you send
the EPROMs out. for pro
gramming. The fi rm-doing the

program m ing will probably
req uire t hat your information
be in either oc tal or hexa
dec i mal form. 1 woul d
reco mmend using hexa
decimal if y ou have an
option, .IS an Scbit binary
number can be reduced to
just two places . See Fig.
6(, ).'

In conclusion, let me point
out someth ing that may have
been obvious since you first
looked at the d iagrams. If
you think yo u m ight require

add itional memory, all you
have t o do is add some more
1702As in parallel wit h th e
existing chips, pin for pin,
and provide t he first d igi t
gates to enable them. You
could get as much as 5 t imes
t he capaci ty - bu t then think
of all that programming! •

Refereoces

1. William J. Hosking W7JSW.
" K20 AW Svothesizer Promoted."
73. Nov.lOec.• 1975. p. 138.
2. Rony Larson. Bugbook I. pages
5-9.

Corrections

New Products

j

Wire·wrapping wire from OK Machine and Tool.

The UDM THRUSTOR.

Yes, w e know that the
duotone on page 221 of our
October issue is upside down.
We will pass the buck along
simply by saying that the
mislake was not made by a
member of the 73 staff.

John C_Burnett
Managing Editor

store o r d i rectl y Iro m O K
Machine and Tool Corpora tion,
3455 Conner Street, Bronx NY
10475.

THE UOM THRUSTOR
If you know t he value of a

thrust bearing in taking the
weight off your rotator, and if
you use a TV tower antenna
support, th en you'll love th e
UDM THRUSTORTM . It 's built
by an amateur for those who
can't afford expensive towers
and rotators but nonetheless
desi re a top-notch anten na in
stallat ion.

Ut il iz ing a h tqh -q uaftt y ,
preci sion -g ro und , hardene d
race, batt-type thru st bearing,
the UDM THRUSTOR wil l eas ily
s up port th e large st o f ar
rays. Installation is simpl ic ity
itse l f. Merely sl ip the whole
unit over the top of any stan
dard TV tower top section. In
stall t he mast pipe (up to 1 3/ . "

o.o .), l ift the we ight o ff your
rotor, and lighte n the four 5116"
cadmi um-plated bolts. A bead
of caulking between t he collar
and the mast pi pe will seal out
the weat her. Const ruct ed of
100 % steer parts , it is tr ul y
made 10 last a l ifetime. Now
there is no excuse 10 make that
rotor support the weight. UDM
Enterprises, PO Box. 2037, San·
dusky OH 448 70.

from PiJ91! 242

presses the pi ns to proper
.600-inch spacing and locks the
IC into the 1001. Then the tool is
placed on the socket and the
plunger depressed for instant
and accu rate inser t ion. The
MOS·40 features heavy chrome
pialing th roughout, for rel iable
static dissipation, and includes
a term inal lug for th e at tach
menI of a groun d strap. Th is Ie
insertion tool is availa ble from
your local electronics distrib
uto r o r d irec t l y fr o m O K
Mach ine and Tool Corporation,
3455 Conner Street, Bronx NY
10475.

WIRE·WRAPPING WIRE
Fine tndustrtal-quatttv AWG

#30 wlre-wrepctn a wi re is now
available on compact, conve
nient SO' ro lls. Perfect for small
product ion appl ication s, pro
to type [cbs. or amateur erec
tronrcs projects, th e wire is
silver-plated OFHC copper wit h
Kynar msutatlon. This insula
t ion combines excellent elec
trical and mechan ical cnarac 
terist ics with easy stripabi li ty ,
is available in 4 colors (red,
whi te , blue, and yellow), and is
pacxaaeo on l ·5IS" -d iameter
spools fo r easy handling and
storage. This wi re is available
from you r local elect ronics

Please note a correction to
my article " Low-Pass Fi lter
Pr imer," whic h appea red in
you r October issue. On page
99, line 33, column 1, should
more properly read : "~ = 11(20)
gives the oemp-".

Peter Start K20AW
Mt. Kisco NY
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Using Bargain Muffin Fans

- a keep-cool idea

Fig. 1. Muffin fan wiring arrangement.

'lO~AC .,, ~ O ' ~.. l~Cl'v. !IOO_ A . ,..0"'"

. -'

Z' ",V AC

"

Robert M . May JJ K4SE
PO Box 10
Jonesboro TN 17659

H ave you ever spotted
" bargain-priced" muf

f in fa ns at a hamfest,
rushed over to snap one
up, and put it down just
as quickly becau se it
was built to operate
on 208-240 volts ad I
don't know how many of
these " do ll a r beaut ies"
I've turned down, but when
I found one for a quarter. I
just couldn't pass it up.
{It'll look pretty on top of
the bookcasetl I took the
thing home and hooked
it up to 120 volts ae. It
did turn, but not ve ry
fas t , and someti mes it
wou ldn 't sta rt . It just so

happens that I have one of
those 0 to 140-volt Variaes,
and I tried the fan at 140
volts . Not on ly d id it start
fight up, but it ran at a very
respectable speed !

I have one of those
He athk tt'" " kornpact kilo
watt" amplifiers that gets
as hot as a firec racker
since it has no forced-air
coo li ng. So, 1 thought 1
would mount the fan on
top of the cabinet and pull
air across the fina l t ubes.
This worked great, except
when 1 needed the Variac
out in the sho p (it 's great
for varying the speed of a
drill). What I needed was a
permanently installed
transformer of so me so rt to
stay with the fa n all the
time. Unfortu nately, 1 was
fres h out of 120/24o-vol t

.. U.., .. F" ~

lO. - 24 0 ~"C

" .. . TTs

tra nsfo rmers o r anything
simi lar . Howeve r, I di d
have a 120/25-volt 5QO-mA
tra nsformer I had bought
from McCee Electronics
fo r 79¢ . You might wonder
how t ha t wou ld be of any
help . Well, a Variac is a
va riable autotransformer.
W hy not ho o k up t he
120/25-volt transformer as
an autotransformer and
get 120 plus 25, or 145 volts
act Th is is done by hooking
one side of the seconda ry
windi ng to one side of th e
primary and then connect
ing the load to the othe r
p rimary and se co nd a ry
wind ings (See Fig. 1 l. Be
su re the wind ings are con
nected in phase . This is de
termined by a 145-vol t ac
vo ltmete r m e a s ur e me nt
across w ires A and B. If the
wind ings a re wired out of
p hase, the voltmeter will
read 120 mi nus 25, or 95
volts . This autotransformer
co nnec t io n turned out to
be the perfect so lution fo r
keeping the line ar cool
du ring th ose DX pi leups!

Now, t ho se of you with
sha rp eyes have seen that

t he muffin fan specif ica
tions show its power rating
to be 15 Watts at 208-240
volts (from Fig. 1). And,
knowing that P = E X I,
you have determined that
the littl e transformer is ca
pabl e of de live ring only 25
X 0 .5 or 12% Watts in t he
normal mode. However, re
member we are using the
secondary winding to add
vo ltage on top of the 120
volts ec al ready available
fro m t he line fo r a total of
145 volts . Since the sec
onda ry can del iver 500 mA
(or O.5Al, we can pu ll that
muc h current from the line
to a load as well. without
overtaxing the transformer .
Therefore , the total
amount of power that can
be deli vered by o ur ci rcuit
is 145 vo lts x 0 .5 Amps o r
n .5 Watts .

A word of caut ion! Do
not use an autotransformer
for high-voltage plate cir
cuits or any kind of circuit
whic h must be iso la ted
from the line . The resu ltant
" hot" chass is cou ld make
yo ur wife a widow in a
hu rry! .
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Phifip L. Smith WA4EID
1109A Park A vt".

Richmond VA 13110

Loran-C as a Frequency Standard

- is 3 cycles a week good enough?

Fig. 1. The antenna assembly co ntains the rf amplifier,
which receives its power on the same coax that carries
signa l to the receiver. C1 and Cl a re selected to tune the
loop to 100 kHz.

nmebase of a frequency
co u nte r can be divided
down to 100 kHz with two
7490 chips, The 100-kHz
signa l d eri ved in this man
ner is fed to a scope tri gger
input while the toran-C
signal is fed to the verti ca l
input . When the sco pe is
s y nc h ro n iz e d t o t he
co u nt e d o scil lato r, the
cycles o f the loran signa l
will be see n to " c rawl"
ac ross the sc reen if there is
a ny oscill a to r freq ue ncy
erro r. The o sci llator may
then be adjusted to make
the lora n signa l appea r sta
tionary o n the sc reen. 1his
method may be used to set
a 100-kH z c rys t a l ca li
bra tor, but ca re must be
taken not to pu ll the
ca lib rator frequency with
the scope probe capac i
tance. It is important to
ve rify that the loran-C
s ignal is actually being
received; thi s is done by
reducing the sco pe sweep
speed to 10 or 20 Hz and
observing the loran pulse
train (Photo 1). Even at the
high (2-5 us/div.) swee p rate
used with the drift tech
nique, the lo ren-C signal
will have a noticeab le
20-Hz flic ke r while 6G-Hz
and other interference will
appear a s continuous or
random oscillations.

The receiver described
here only suggests one of
the many possibilit ies. A

None of these tech
niques seemed acceptable ,
so a sea rch was made
t hr o u gh th e tec h nica l
lite ra tu re . reve ali ng tha t
many stations operate in
the VLF band with extreme
frequency accuracy. After
co nstruc t ing receivers fo r
seve ra l of the VLF stations
and discovering the nature
of their mod ulation, the
lo r a n -C sig nal from
Carolina Beach NC was
selected as a frequency
standard. The lo ra n-C sta
tion trans mits pulse bu rsts
with a ca rrie r freq uency of
100 kHz p lu s or mi nus
three cycles per week . This
precision is equivalent to
measu ri ng t he distance
a round the worl d to the
nea rest te nth of a n inch !

The loran-C stations at
d ifferent loca t io ns trans
mit trains of nine pulses
about one mill isecond
apart repeated about twen
ty ti mes per second (Photo
1). The Carolina Beach sta
ti o n t ransm its three-h un
dred-kilowatt pulses with a
ground wave coverage of
about one thousand miles .

There are several ways
to use the loren-C signals
for frequency ca libra tion.
The simp les t is the sco pe
drift method . The frequen
cy be ing measured must be
related to 100 kHz; for ex
ample , a ten-MHz signa l
from a generator o r the

"...

results in a pink ticket from
Uncle Sam .

2, Se nd t he offending
in st r u m en t{s ) to the
man ufactu rer for calibra
tion. This sounds good but
it is expensive and t ime
co ns um ing, and there is a
hitch: The inst rument will
presumably be accurate
when it leaves the calibra
t ion facility , but wi ll its
ac c uracy be maintained
after bouncing across the
co u ntry or freezing to thir
ty below in the ca rgo hold
of an ai rliner?

3 . The signa ls f ro m
WWV or CHU can be used
for c a li b r a t io n . Thi s
method is fraught with dif
ficulties. The signa ls a re
on ly ava ilable at ce rta in
times of the day , They a re
subject to atmosp heri c
fading and di stortion , and
it is very diffi cult to com
pare an o scillator frequ en
cy to these signa ls with any
degree of accuracy.

--- - - . TO
o • A[U,vU

•
",..••'00.

•ce•
"

LOOP 0 I
A~ ' £~~ L 2 ~5 '"

D o you o pera te near
the band edge? Do

you have trouble ca lling up
tha t favorite two mete r
re pea ter? How accurate is
your frequency counte r?
These quest ion s illus tra te
o ne of the mo st pre ssing
needs among amateurs to
day: acc urate freq uency
me asuring tec hniques.

While work ing as an air
cra ft radio technician, I
e nco untered a peculiar,
though perhaps commo n,
problem . The sho p housed
seven expe n s ive a nd
presumably accurate fre
quency co unte rs, yet e ach
co unter differed from the
o t he rs by a t le ast o ne
kilohertz o ve r a span of
seven kHz in the VHF ai r
c ra ft band . This situa t ion
had to be re solved , so the
o ptions were considered :

1 . Guess wh ich ins tru
ment is most accurate and
se t the others to match .
T hi s approach e a s il y
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Photo 1. Scope trace o f foran-C pulse train. Not ice the gap
at the ninth pulse position. 1 ms/division.

Photo 2. Scope trace o f individual 100 kHz pulse burst (50
us/division).

TRF design is necessary to
maintain t he frequen cy
and phase accuracy o f the
loran-C signal. The age is
essential if the threshold
video amplif ier is u sed. The

major pitfall of TRF re
ceiver design is osci ll ation,
hence the importanc e of
v e r i fy in g the rece i ved
signal. W ith the receiver
show n in Fig. 2. oppor-

tunities for osci lla t ion are
m inim ized by placing the
rf ampl ifier (Fig . 1) at the
antenna . The antenna ma y
be an open loop. ferrite
bar. or longw ire. Good

results have been obtained
by windi ng about 150 tu rns
of enamel wire on the back
to-beck halves of a TV
f1yback transformer core.
The antenna co il (l 1 ) is
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Fig. Z. Schematic of the VLF receiver. The dashed lines indicate an adequate shielding arrangement. C5 and C7 are
selected to tune the receiver to 100 kHz.
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Fig. 3. The phase--/ocked crys tal calibrator employs a mixture of TTL and CMOS logic.

Table 1. From Reference Data For Radio Enginee rs, Howard W. Sams, tnc., 5th Edition,
1974.

Frequency Accuracy
Station kH. Parts In 1012 Modulation location

GBA ,. '00 ? Rugby. U.K.
NAA 17.8 50 Sometimes F$K Cutler, Me.
NPG 18.6 50 CW Jim Creek, Wash.
WWVL 20 20 CW Fort Collins, Col.
NSS 21.4 50 CW Annapolis, Md.
NBA 2' 50 Al Balboa,

Panama Canal Zone
NPM 20.1 50 CW lualualei,

Hawaii
OMA 50 1000 AM Podebrady,

Czechoslovakia
WWVB 60 20 Slight AM Fort Collins, Col.
MSF 60 100 Az Rugby, U.K.
DCF 77 77.5 1000 ? Malnfl lngen,

W. Germany
LOAAN ·C 100 50 Pulse Carolina Beach ,

N.C.
AWM 100 5llOO ? Moscow,

U.S.S.A.

tuned to lOO-kHz re so
nance usi ng a grid dipper
o r signal ge nerator. The
resistor (Rl) across the loop
is to suppress ringing whic h
can play havoc with the

phase-locked o sci lla to r.
The resistance should be in
the range of 10k to lOOk,
depending on the Q of the
antenna . A low-resistance
val ue may be helpful if the

receiver tends to osc illate.
Use whatever co ils are
available for t he receiver's
tuned circuit s (l2 and L3),
The ind uctance should be
in the range o f 1 to 5 mH,

with a self -re so n a nce
above 200 kHz. To roids a re
preferr ed to minimiz e
oscill ation, but so lenoid
type coils a re adequa te if
ca reful attent ion is paid to
shielding and coi l orienta
tion . I found a 4 kV photo
flash trigge r coil that
worked nicely for l3 and
had t he advantage of being
slug tuned . The anten na
lead-in coax capaci tance
in parall el wit h (5 sets the
resonan t freq ue ncy of 12;
t he re fo re , l2 m ust be
smaller if the coax length is
great . If 12 is o ne mHo the
tota l capacitance of the
coax plus (5 should be
about 2200 pF. An audio o r
rf signa l generator and a
scope a re used fo r pre
lim in a ry t u n ing of the
re cei ver stages. The re
ceiver circuits should be
tuned with the age at o r
near maximum, and the
coils not being tuned
should be swamped with a
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Photo 3. Complete calibrator IS housed in 4 " x 4 " x 6 "
minibox.

Photo 4. Beh ind the front panel; the receiver is mounted at
the top with its input circuits away from the phase-locked
oscillator which is mounted on the le ft wall.

produce a c lea n nega t ive
go ing lo ran-C signa l.

8. The un it sho uld now
be pha se-lo cked to t he
loran-C carrier. Very slowly
rotate C20 while watching
the frequenc y counte r and
the tuning voltage meter.
The meter indication will
slowly change in one direc
tion as the Pll ma intains
phase loc k with the lo ra n
signal. Note the meter in
dicat ion at which the Pl l
un locks (the fre que ncy
counter and t uning vo ltage
meter indi c a t io n beg in
va rying cyclically).

9. Repea t ste p 8, driv ing
t he meter indication in the
opposite direction . Note
the meter ind ica t io n.

th reshold co ntro l (R13) to
produce a near zero vo lt d c
level contain ing no signa l
o r no ise on the video li ne.
This s h o u ld d r ive t he
so urce of Q7 to app rox
imately six volts.

3. Set R20 to its max
imum resistance position.

4. Adjust R18 to bring
M1 to midscale.

5. Adj u st C20 to the
m idpo in t of its ca pacr 
ranee ra nge .

6. Whil e mon ito ring t he
bu ffered 10-MH z signa l on
the freq uency counte r, set
the osci llato r frequency to
exact ly 1 0 OOסס00. MHz by
adjusting C19.

7 . Re ad just the video
th reshold co ntro l (R13) to

the se prob lems a re solved
by mounting the antenna
(Fig. 1) o n the roof .

The c irc uit shown in Fig.
3 provides a la-MHz signal
phase-lo cked to the loran
(carrie r. It may be used to
check the accu racy o f a
freq uency counte r o r as a
c rys tal c a li b ra t o r pro 
vid ing 10·MHz , 1·MH z, and
100·kH z o utp uts with har
mon ies ex te nd ing well into
the VHF region. The crysta l
osci lla to r ci rc ui t of Q5
becomes a na rrow ra nge
voltage-control led oscil 
lator through the varector
action of (R4 and CR5,
which a re o rdi nary silicon
re c t ifier diodes. The t uning
vo ltage applied at the iunc
t ion o f t he di odes can slew
the osc illa to r pl us o r m inu s
50 Hz from the ce nte r fre·
quency which is ad jus ta ble
with ( 19 a nd C20. The
1D-MHz signa l is buffered
and counted down to 100
kHz fo r phase co mpa riso n.
The phase compa rator
shown was chosen due to
the low duty cycle and
possible high noise content
of the loren-C signa ls. A
p lus o r m inus 3D-Hz lock
range may be expected o f
the c irc uit. Mete r M1 in
d icates va ri at ions in the
tun ing vo ltage app lied to
t he vol t age-co n t roll ed
crysta l osc illator. Resistor
R1 8 is used to ce nte r the
meter at the optimum tun
ing voltage (6 V, assumi ng
equal comparator d iode
leakage and negligib le
loop fi lter capac ito r
leakage). Due to the high
im pedance o f the pha se
co mpa rator c irc uit, it is im
pe rati ve that C18 and C21
be o f the low-leak age ta n'
ta lum type and t ha t diodes
CR4, CR5 , CR8, a nd CR9 be
sel ec te d fo r min imum
reverse leakage current.

Prel im inary adjustment
of the vco is a s fo llows:

1 . W it h the unit en
closed in its housing. a pply
power and a llow at least
o ne-ha lf ho ur fo r the
t emp e r a t ur e of th e
osci lla to r to stab ilize .

2 . Ad just t he v ideo

low resistance. Two video
o utputs a re provid ed by
Zl ; one d ri ves the phase
comparato r w hile t he
other is used for viewing
the rece ived signa l o n the
scope. These video lines
must be shie lded all t he
wa y to their destina tions.
The video threshold pot
(R1 3) may be outside o f the
receiver shie ld ing and is
ad justed t o produ c e a
clea n, n e g ati v e -g o in g
loran-C signal co ntaining
l ittle o r non e o f th e
rece ive r ringing after eac h
l 00-kHz pulse burst. If all
efforts at i n te rs t ag e
shieldi ng and o rientation
fail to e li m inate ( W
rece iver osci lla tion or age
"bump ing" with the anten
na well remo ved from the
re c ei ve r ci rc u it r y , try
addin g degen er ati on
re sistance in se ries wit h ( 6
o r the em itter o f Q3 and
adjusting the age voltage
manuall y to determine the
point at which oscillation
sta rts; then limit the age
range be low this point by
lowering R17. It shou ld be
noted tha t some frequency
counte rs. d igi tal meters,
crys ta l ca libra to rs, digit al
clocks, and pocket calcu
lators radiate s uff ic ie nt
signa ls a ro und 100 kHz to
bl a nk the re ce iver. Th is
Q RM may exhi b it sv mp
to ms simi lar to rece ive r
oscillation. so check t hem
out before pu lling out all
you r hair. If bursts of 100
kHz appea r o n the video
synchronous with the 6().

Hz power, c heck tluores
cent light ing, a rci ng lines
on ut ility poles, SCR dim
mer and power contro ls,
and e lec tric moto rs. l o ng
bursts of interfe ren ce ma y
be o bserved from lightn ing
as much as 50 mil es di s
ta nt ; t hese bu rsts a re
fo llowed by rece iver age
desensitization and may
cause momenta ry sm a ll
va riations in the 1()·M Hz
osc illator frequency. O t her
poss ible sources o f random
interf er en c e ar e t h e r
mostats and e lectric fur
nace ignite rs . Many o f
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Photo 5. 100 kHz rece iver. Notice shielding.

Fig. 5. This phase detec tor is useful when certa in types of mester-steve interference are
encountered. These parts are inserted into the circui t of Fig. 3, whi le Z5, Z6, R32, and (27
are omitted.

1 4. Shou ld the Pll
unl o ck d u e to sig na l
dropo ut or roo m te mpe ra
ture excu rsions. slight read
jus tme nt of C20 should
restore the phase-locked

•condit ion.
The calibrator shown in

Photo 3 has mai nta ined
phase lock for days on end
in a normal shirt-s leeve en
vironment , yielding plu s or
minus one-Hz accuracy of
the 1D-MHz signa l. If your
version will be required to
operate over large tem
perature variations, or you
desire ridiculous frequen
cy accuracy , consider
mounting the vfo co m
ponents in a temperature
cont rolled oven.

One problem that may
be encountered in the
operation of the calibrator
re sult s from the phase dif
fe rence existing between
t he loran-C maste r and
slave signals . Thi s m ay
cause the tuning vo ltage to
fluc tuate rad ica lly as the
maste r and slave signa ls
move in an d out of coinci
de nce . The sol ut ion to this
probl em d epe nd s upon
you r exact geog rap hica l
location . If t he m aster an d
slave signa ls arri ve exact ly
in phase, the re is no need
to differenti a te between
the m. If the phase d if
feren ce is grea te r t ha n
about ten degree s but less
th an nin ety deg rees, the
sig na ls may be separated
o n t h e basis o f thei r
am plitude d ifference . This
is ac com p lished by ad
justi ng R13 , the video
th res ho ld control , to pass
only the st ronge r of the
two signals . It may be
helpful to position the loop
to null the weaker signa l. If
the two signals differ by
more than ninety degrees,
the phase detector modifi
cation shown in Fig 5 may
be used , but it will reduce
the vco lock range, and the
100-k Hz video must be
limited to a twenty-percent
duty cycle.

Th is a rticle prese nts
basic concepts on which

"

.-

,.,

' 0 '

cou nter indication.
13. The unit is now pro

vid ing an ext re me ly ac
c u ra te 10·MH z s igna l
whi ch m ay be used fo r fre
q uency ca libra tio n.

M1 to center sca le.
12. Slowly ad jus t R20

toward its minimum resis
ta nce position. sto pping a t
the setti ng whi ch gives the
m o st sta b le fr e qu en c y

Fig. 4. Power supply for the calibrator.

."

GI 'u2 .. .. L" 'OgOU'

1.._ " S~ ~U

'~ 4002l21

eecv .. '0011
11210 11210

I-J. ~
»,.- ' N4002l21 Ii ~, '~ 4 142

.IlO~
.,...,

•
" ~[ C(I"~'

"O~"C

i

."
'" U~ ""...

, , • ..,
• , '"U " • ~, • .,-

n'QIl n ,I H
• ,

'00 • • •00 00

rE-J' •"N.. " I 1/ • " J, I I1490 14CO"
.O'." ,.

1400 ". 820" T4COO ,
", ..,
~

---;;:] n ../
' 00

,~. • ' ~ S600 ce
() 8 ~ .. • ..• v, , ."••..,

,, n r,l
~'OEO ,~

10. Read just R1 8 so that
the Pl l lock ra nge is sym
metri cal with respect to
the meter cente red ind ica
tion .

11 . Ad just C20 to bring
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Fig. 6. A typ ical method of tra nslat ing some VLF signal frequencies to a 10-MHz phase
locked crystal calibrator.

made at shie ld ing and sen
sib le co mpo nent layou t is
e mplo yed, litt le diff iculty
sho u ld be e nco unte red
dup li cat ing th e u nit
described. We may fi nd
tha t the VlF band, once
only a c uri o us phenome-
non, will become very im
po rtant to the seri ous radio
a mate ur. •

'~O < H'

niq ues. How ever, my in tent
is not to scare anyone away
from co nst ructing a most
useful tool fo r amateur
work. I would sugges t con
s t ruc ti ng th e re c ei ver
desc ribed a nd o bse rving
th e s ig na ls before pro
ceed ing to build the com
p le te cali b rator. If
reasonable eff ort s a re

r
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best result s. If, however, an
u ni n t e rru p te d CW o r
amplitude modulated sta
tion is c hose n, a mo re co n
vent ional phase discrim
inator may be used .

In this a rticle I have at
tempte d to cove r every
poss ibl e diffic u lty that
may be encounte red whil e
e m ploy ing th e se tec h-

many variat ions a re possi
ble . The vco ma y o pera te
at any frequency that can
be d ivid ed down to exact ly
100 kH z. It is possib le to
use a n osci lla tor that is not
crystal -cont ro ll ed for the
vco: however, the stab ility
must be very high and the
vo ltage-cont rolled tu ning
range ve ry na rro w (less
tha n plus o r minu s o ne Hz
pe r vo lt when d ivided
down to 100 kl-lz]. If upo n
con s tr u ct ion of yo u r
receiver no lora n-C signa l
of usable st rengt h can be
produ ced, tr y retuning to
recei ve o ne of the stat io ns
listed in Tab le 1. These
signal s may be used for
ca librat ion in the sa me
manner as loran-e, except
that the ir freq uencies are
mo re d ifficult to re late to
mult iples o f 100 kHz (refer
to Fig. 6 fo r so me sug
gested arrangemen ts) . If
the sta t io n you c hoose
emits A1 te legra phy, t he
phase d iscriminator shown
in the loran-C un it will give

CO N TES TS
from fXJ!Jl' 88

more = mult ip li er of 1.00; 300
to 499 Watt s = 1.50; 101 to 299
Wall s = 2.00; 100 Watt s inpu t
or less = 4.00. Fina l score is
total a s o points t imes IDX
mult i p l i er s limes po we r
mult ip lier .

A WARDS:
For each mode and class of

operation, awards w ill be
issued to top scorers in each
US state, Canadian province,
DXCC count ry, and to each lOX
listed island. Other special
achievement awards will be
issued as determined by the
lOX Contest Comm ittee. All
committee decisions wi ll be
f ina l.
LOGS AND EN TRIES:

Contestants must include a
se l f-p repa red lo g sheet f or
each band , and a self-prepared
dupe sheet for all entries o f 100
or more contac ts. Entries must
also include a summary sheet
ava ilabl e from the contest corn
mittee. Entries without the o f
f icial summary sheet will be
treated as " check logs" and
will no t be eligible for awards.
l og sheets must indicate: datel

ti me In GMT, band, stat ion
worked, RS(T) sent and re
ceived. DXCC country or lOX
island worked. Entries must be
post marked no later than Jan.
4, 1979. Al l en tries must include
a large SASE. Foreign con
testants enclose 3 tRCs. Every
attempt will be made to pu bli sh
an abbreviated form of the con
t est re sult s i n all major
amateur publications. Mull i
transmitter stations w il l not be
eligibi.. for awards. Failu re to
subrut a dupe sheet for 100 or
more contacts and operating
more power t han the power
c lass multiplier c la imed are
both grounds lor cnsquautice
tion .

GRANDE RONDE RADIO
AMATEURS

Grande Ro nde Rad io Ama
teurs, a small c lub located in
Union Coun ty, eas tern Oregon,
is o ffering an award to any
foreign or domesti c amateur
wh o subm its evidence of two
w ay com m un tc at t o ns w i th
three amateur rad io stations in
the Grande Ronde Valley. Any
band or mode may be used and
no a Sls need be sent. The lee
lor the award is $1.00 or two

lACs , an d i t w il l be sen t
po stp aid upon rec eipt and
verif ication o f the app licatio n.
l ett er appl ications should in 
c lude the call sig ns . dates, and
t imes o f all contac ts c la imed

Ham Help
I recently acqui red a Dvna

sciences model 330 dig it a l
muntmeter o f the used variety,
and it had no man uals o r
schematics w ith it. I would like
to obtain these manuals and
schematics if at a ll possible.
and also would li ke any Inter
matron on adding on the ac
measu rem en t ca pabili ty. If
anyone has the above manuals
and schematics, I will be glad
to pay for ha ving copies made
or whatever arrangemen t we
can come up with .

Don E. Brown WB7FGO
Rt. 2 Bo x 949

libby MT 59923

I'm look ing for a ham in the
Holl ywood CA area who would
li ke to share an apartment. He
mu st have a setup capable o f
mak ing phone contact s wit h
southeas t Florida.

R. Selken WB4VWV
3931 NW 31st Ave. Apt. 5
Ft. lauderdale Fl 33309

and should be sen t to: June
Campbell WB7FDB, AI. 2, Box
2486, La Grande OR 97850. A
limited number o f ho norary
awards will be made a t t he
di scretion of c lub members.

I am in need of diagrams and
conversion informat ion for a
mi li t a ry R-392/ U AA ra di o
receiver recently purchased . I
could also use some rntorrne
tron on getting in to TTY.

Robert E. Bunn WAllKE
Rt. 3, BOil 565

West Plains MO 65775

Help ! I'm looking for the
name and address of someone
on the east coast who wi ll re
wind a plate transformer for a
Colli ns KWS-1 .

Donald O. Delung WB4lJE
830 Pinecrest Avenue

Bedford VA 24523

I need in formation leading to
the name of a manufac tu rer
and possible purcha se o f an
aumooe 6m, 2m, 11J.m, 'hm
transceiver tunab le in 5 kHz
steps or better.

Victor Ung WA6PDM
1980 Magnolia Dr.

Monterey Park CA 91754
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FCC
of home-brew equipment from
someone who has covered this
sa me t err it ory some 10·15
years ago.

So you see, I feel l ike Ri p Van
Winkle-can anyone help? I
certai nly would appreciate it.

Fred McKenzie
950 Damrosch 51.

Largo FL 33541

I need the schematic and
operating manua l for a Radio
Manufactur ing Eng ineer ing,
Inc. , model VHF·152. I wil l pay
cost of reproduction.

H. Hansen
8 Abenakl Trail

1I1t1eton MA 01460

I need a sc hemat ic and
manual for a TRUVOM made by
Eico (model #1 ooA4).

Paul Hoy WA3YME
130 East Main 51.

Tremont PA 17981

I need an cperaucrvmam te
nance manual and a schematic
tor a Dumont oscillograph, type
208-B, seria l number 7683. If
anyone cou ld help me on this
piece of equipment , it would be
greatl y appreciated. I will glad·
Iy reimburse any mailing or
duplicat ing expenses incurred.
Thank you.

David T. Baxter AD4X
204 East Depot Street

Greenyille KY 42345

I have been out of amateur
radio since 1961, so you can
imag ine my total bewilderment
about types and manufacturers
of amateur equipment these
days. I appreciated the article
in t he August , 1978, issue,
" Ham Radio Is NOT A Rich
Man's Hobby," since I am in the
process 01 reconditioning an
NC·183D and a B&W 51ooB.
Both these pieces of gear were
purchased new in 1955 and
were used qui te ollen for 5·6
years . Since that t ime, they
have " col lected dust " and been
banged around during three
changes of address.

The receiver needed a new
power trenstcrmer and the
elect ro lytic capac itors were
rep laced (after two of the.n " let
loose" with a sharp pop). Since
reading this arti cle, however, I
have dec ided to replace the
paper bypass caps. It does
need some alignment though,
and I'm lett ing one of the local
expert s real ign the beast.

The transm itter presents a
different set of circumstances.
I was a lway s a CW·onl y
operator , which was fine then.
Since the 50s, SSB has become
" the voice mode" more than
AM. I am looking for an SSB ex
citer which can be made com
patible with the 5100B-either
one made by B&W or one from
someone else which can be
adapted. The other alternative
is to obtain some schematics

Ham Help
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Social Events
SOUTH GREENSBURG PA

NOV 4
The Footh ill s Radio Club of

Greensburg wi ll hold Its annual
swao-n-enop on Saturday ,
November 4, 1978, from noon to
5:00 pm, at 51. Bruno's Churc h
at the Junct ion of U.S. Rte. 11 9
and Rte. 819 In South Greens
burg, Pennsylvania, Just off
turnp ike exit 8. There will be an
indoor flea market. Talk-In on
.071.67 and .52. For further infor
mation, contact Melvin Ruble
WA3RVD. Mark Drive, Delmont
PA 15626.

HOUSTON TX
NOV 4·5

The Houston chapter o f Ten
X, S.H.D.T., wil l hold its second
annual Houston Hambash on
Saturday and Sunday ,
November 4 and 5, 1978, at
Spring Creek Park. Therewi ll be
a barbecue, soft drinks. beer,
prize drawings, and planned ac
t lvlties for al l, including the
kid s. Full camping facilities, in
cluding hookups, are available.
All amateurs are Invited. For
more Info rma tlon, contact Bob
Li bbers WB5FII, 4034 Jack
wood, Houston TX 77096.

NORTH FORT MYERS FL
NOVS

The Fort Myers Amateur
Radi o Cl ub wil l hold i ls
Ham ara ma 78 on Sunday,
November 5, 1978, 8:00 am to

4:00·pm, at the l ee County Fai r
grou nd s, North Fort Myers,
Florida. The location is at the
tntersecuon of highways Fla.
31 and C-78. Admission is $3.00
and c hild ren are free . wi th
parents. For further informa
t ion, contact Bob W. Sloat
K4VGN , Hamarama Committee
Chairman, FMARC, PO Box
0537, Tice Fl33905.

FRAMINGHAM MA
NOV 11

The Framingham Radio Club
will host the largest indoor flea
market in Massachusetts on
Satu rday, November 11, 1978,
at the drill shed located in the
rear 0 1 the Framingham Pol ice
Stalion , 81 Union Ave nue,
Framingham, Massachusetts.
The event beg ins at 10:00 am,
rain or shi ne. Door entry fee is
$1 .00 per person and includes
two chances for door prizes.
Tables are $5.00 lor a six-foot
table, $3.00 for a half tab le.
Tables are $7.50 if not reserved
in advance. Talk-in on .75/.15,
.52, and CB channel 12. For ad
vance reservations, send check
to Frami ngham Radio Club, PO
Box 3005, Framingham MA
01701 , or phone (617)-877-7166.

MCAFEE NJ
NOV 10-12

The Hudson Amateur Radio
Council, Inc ., will hold the
ARRl Hudson Division ccnven-

non on Friday through Sunday,
November 10-12, 1978, at the
Playboy Resort and Country
Club at Great Gorge in McAfee,
New Jersey_There w ill be ex
hibits, a flea market, forums,
and a banquet featuring the
New York Mets- Ron Swoboda
WA2HVM as speaker. Admis·
ston is $3.50 In advance, $5.00
at the door. The Saturday nigh t
banquet is $15.00 in advance ,
$17.00 at th e door. There wi ll be
a large prog ram fo r both hams
and non-hams, plus a two-day
women 's program. Tal k-in o n
146.101_70 and .34/.94. For corn
crete deta ils , contac t Hank
Wener WB2AlW, Chairman, 53
Sherrard Street, East Hil ls NY
11577.

SELLERSVILLE PA
NOV12

The RF Hill Amateur Radio
Club w il l hold its Winter Indoor
Hamfest II on Sunday, Novem
ber 12, 1978, 9:00 am to 5:00
pm, at the Sellersville National
Guard Armory, Rte. 152, Park
Ave ., S e ll e r s v i ll e , Penn 
sylvania. The event will be all
indoors and heated. Prizes and
re fre shments a re p lanned .
Talk-In on .281.88 and .52. n one
ti on Is $2.00; XYLs receive free
admission. Dealers' admiss ion
is $3.00. Bring your own tables.
For more info, write Sam Cox
WA3IUH, PO Box 29, Colmar PA
18915.

WEST MONROE LA
NOV 12

The l ouisiana Hamfest wi ll
be held on Sunday, November
12, 1978, at the West Monroe

Civic Center in West Monroe ,
Lo u i s ia na. Exhibitor s are
welcome. There will be swap
tables available and prizes to
be given away. For information ,
contact AE5V, 500 McMillan,
West Monroe LA 71291.

FORT WAYNE IN
NOV 19

The Allen County Amateur
Rad io Techn ical Society wi ll
hold its 6t h annual hamfesl on
Sunday, November 19, 1978,
8:00 am to 4:30 pm, at the Allen
County Memo rial Col iseum,
corner of Pamer and US 30
bypass north. Activities include
prizes, forums, and indoor ex
hibition and flea market area.
Admis s i on i s $2 .50 and
chi ldren under 12 are free.
Tables (3' x 8') are $3.00. Talk-in
on 146.281.88 and 146.52. For
detai ls, write ACARTS, rnc., PO
Box 342, Fort Wayne IN 46801.
Include an SASE.

LAUREL MD
NOV 26

The Columb ia Amateur
Rad io Associat ion will hold Its
2nd annual hamlest on Sunday,
November 26, 1978, beginning
at 8:00 am, at the Laurel Race
Way , t hree mi les nort h of
Laurel on Route 1. Admission Is
$2.00 and t ables are $5.00.
There w ill be food services,
prizes, and a gian t f lea market.
Everyth ing is indoors. Talk·ln
o n 147.7351.1 35, 146.16/.76,
146.52/.52, and CB channel 1.
For information and reserve
ttons. contact Sue Crawford
N3SC,688O Mink Hollow Road ,
High land MD 20777.
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Albion H . Coya N 4AL
17JOS.W.8JrdCourt
Miami FL JJ tss

Ham Help!

-a telephone aid for the blind

Je ff Walli s is blind and
has been a ham radio

operator for a number o f
years. His ca ll is WB4lGI. I
ta lked to Wallis a couple
of t ime s in the two meter
band without being awa re
of his handicap.

After a few unfortunate
e xpe riences in different
jobs a nd being mugged in
downtown Miami a coup le
of times, Jeff landed a tem
pora ry job with the U.S.
Customs Service as a radio
and te lephone operator. In

this posit ion , Jeff is re
quired to answer a five-l ine
telephone. The ringing
hold line in use is indicated
by a flashing light below
the push-button for each
line . In his condition, Jeff
was unable to operate thi s
type of telephone.

On the two meter band,
Jeff met Ia n Seidl er
W4M RR, an eng ineer with
Raca l-Milgo Elect ronics ,
bu ilder s of compute r
equipment in Miami . Ian
ta lked to len Klei n

WB4YJ G, a nd with o ther
hams at the company, they
designed and built a ve ry
s im p le light -controlled
so leno id that will tell at the
touch of the hand whi ch
light is fla shing . Cl iff
Bloom WD4lPU, a techni
cian with ETC Radio in
laude rhi ll, Florida , built
the " black box" with the
co mpo nents donated by
different sources.

The design and bu ild ing
of this clever device in
vo lved lots of p roble ms

becau se the t el epho ne
com pa ny does not permit
any direct a ttac hment to
the telephone . The un it has
its own power supply and is
sm a ll and s im p le . The
donors were Racal -Milgo ,
Deltrol Control. Gua rd ian
Relay, and C1a irex . A co m
plete diagram of the ci rcuit
is ava ilable free to a nyo ne.
Write to Ia n Se id le r
W4MRR , Mail St ation
4101, clo Raca l-Milgo. Inc.,
8600 N.W. 41 st St ., Miami ,
Florida 33166.•

Five lines control the telephone ready to be operated by
blind persons.
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Jell Waf/is WB4LCI with Clill Bloom [left) and Ian Seidler
W4MRR (right). fan is showing Jell how to operate the
ctever machine.
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An Experimenter's Delight

- a lab bench with style

nov OuTU T
O~/O< f

,
• ....~

OUTLET S.,TC"

6 AOU ~0 POSTS

didn 't meet my require
ments . The exception was
the Kewa unee Scie nt ific
assembly t a ble give n in
Ta ble 1. It is avai lable in
seve ral lengths a nd colors,
and its height is adj ust abl e .

The table top, panel s,
legs, and lower she lf (Fig. 1)
a re a s semb led up sid e

6"OU~0 TO
~ E~ C " 'U"E

e

·"fO· -_,I

·CO~ T1 ~ U O US·

ou.~ OUTL H
. Oft ~"'ps

·....C.· __,I

CUT 'OA ---
A IA(" Ol O

'H UTU l --,I

loo king at co m merci a lly
ava i lable b e n c h e s . r
wanted some t h ing th at
loo ked good, would be
conve nient and flex ible,
cou ld be disassembled for
moving , and d idn't cos t too
much. Usu ally, 1fo und that
re ady-made la b benche s
either cost a for tune or

The Bench
I began thi s proje ct by

switch . switched 220 V ac
a nd 110 V ac ou tlets (the
latter are quite handy for
things like so ldering pen
c ils witho u t a n o n/o ff
switch), a ground fau lt in
dicator, ground posts, and
switched de power. The de
power is obtained from
re ad ily ava ilab le su rplus
co mputer power supplies
situated o n the lower she lf;
power is available from
both b ind ing posts and
s pe c ia l outl ets on t he
be nc h.

Wit h a little work, and
not as muc h money

as you'd think, you can
build a p rofess ional-type
lab bench tailored to your
individual needs. You prob
ably won't co py my design
exactly. but it sho uld give
you some ideas and direc
tions for you r own des ign.

Some of t he features I
included are : lighted
switches, one main o n/off

Frederick: H. Roab WA / WL W
240 Staniford Road
Burlington VT 05401

Fig. 1. Bench assembfy details. Fig. 2. Wiring and construction o f right riser.
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PT-BOO
LS·888
BS-862
AS-862

AG-412
BPA·152O
6·150
11 1-0104-001
36EN·2315

o u t let in each box . Th e
bench fram e is grounded
to each ri se r by wires run
ning through the tab le top
to the ins ide of the risers.

Finishing-up

By now you will need to
clean the Formica t top
and vacuum debris out of
the risers. Check out the
wiri ng, first with an ohm"
meter and then wit h 110 V
ac . Pl ace yo ur power su p
pl ies on the back she lf and
check thei r ou tp uts . (Rub
ber feet o n the power sup
p lies will go a long way
toward preventing them
from making the bench
hum .I Install the covers on
the risers , put the bench in
place, and adjust the feet
to le vel t he be nc h , if
ne c e ssar y. A swivel ba r
stoo l make s a n ic e lab
stool! •

Bench
Siurdlilte·
Sturdllite·
Sturdliite 
Sturdliite ·
AI,er,

Bud chassis
Bud plate
TAW
EFJ
Leecraft Tineon
Wiring

Power onloff
220 V ac outlet on/oil
Ground fault Indicator
Switch for outlet
Dual outiet (top switched)
Ground posts (2)

Alght riser, front

Table
Lower shelf
Backsptaah
Upper shelf

Aisers
Covers
Terminal block
Bind ing post, green
Neon lamp assembly

Wiremold ~ conduit
Double eurtece-mount tnq boxes
Dual grounding outlets
220 V ac outlet
Special purpose outlet
Cable clamps
No. 12 THHN wire, various colors
Heavy-duty line cord (3 or 4 wire)
Connector for above

Table 1. Suggested parts. • These are 62 VI" long. For a
42 Vl " length, use PT-700, 85-742, and RS-742. Manufac"
turer is Angle Steel Divis ion, Kewaunee Scientific Corpora
tion, Plainwell MI 49080.,
power is ava ilab le, si mp ly
jumper the two blocks in
the term ina l strip. Roughl y
ha lf o f the outlets are con
nected to the red side of
the 220 V ac line and the re
maining outlets are con
nected to the b lack side.
The main power switch
shuts off everything except
one outlet o n the back of
the righ t rise r (for la mps
and cl ocks). This is a n im
porta nt safet y fe ature, so
make sure othe rs in yo ur
house ho ld know about it.

Wires are ro uted arou nd
t he edges of t he r ise rs ,
mostly for neatness (Fig. 2).
The ground fault indicator
is a neon lamp co nne cted
between the ground a nd
neutral, and will light up if
eit he r becomes hot . All
g rou nd pos ts a re con 
nected by a common nu m
ber 12 gree n wire, as is o ne

Right ri,er, rear
Dual outlet , unswitched (tor lamp and ClOCk)
Cable clamp, power cord
Ground post

Tab le 2. Functions in the risers.

Left riser. rear
Dual outiets tor power supplies, individually
switched (2)
Cable clamp, de entrance

Left riser, front
Switches lor power supplies (4)
Switch lor outlet
Dual outlet (top switched)
Ground posts (2)

in the boxes.

When all this is done, t he
risers can be painted to
match the bench and let
tering can be added using
decals or dry transfers. A
coat of Krvf o n r w ill
preserve the le tter ing. The
pai nted and lette red risers
a re then fastened to both
th e tabl e top a nd th e
bac ksplash. The top she lf is
then mounted on the risers.
Dri ll a hole through the
bottom of each riser and
the table top under it to
allow the bench frame to
be connected to ground .

I used residentia l-type
surface-mounted Wire
mold'31 fo r most o f the
p o wer ou tle ts o n t he
be nch. Five double boxes
were in st all ed o n t he
backspf as h and connec ted
with two st ri ps of cond uit.
O n to p of each bo x. I
mounted two groundi ng
posts, and th ree o f t he five
boxes hold two double
outlets . One box has one
double outlet and one 220
V ac outlet, and another
has a dual 12 V de o utlet
and a set of bindi ng posts
fo r the de power supplies .
Nu mbe r 1 2 ty pe TH HN
Ico nd uit-tvpe) wiring was
used t hroughout.

Wiri ng t he be nc h is
st raig htforward , a nd I
don 't need to insult your in
telligence by going into
detail. The power cord is
connected to four blocks
of a six-terminal strip. The
other two blocks a re fo r
t he swi tc hed-power con
nec t ions . The be nch is
wired as if 22 0 V ac is
ava ilable; if only 110 V ac

down, prefe rab ly on a
carpeted floor. You will
need to dri ll holes into the
bottom of the table top for
the sc rews that fasten the
panels to the top . I suggest
t hat you measu re the
dept h to be dr ill ed and
ma rk it on the bit wit h a
piece of maski ng tape; t his
will prevent you from d rill"
inli! th rough the Forrnicat
o n the o the r side . I
assembled the ta ble with
the lower shelf open to the
rear of the bench. rathe r
than the front as shown in
the instructions. This gets
the shelf out of the way of
your legs and a lso makes a
convenient, but hidde n,
place to pu t t ransformers
and power supplies . When
the main portion of the
benc h is assembled, se t it
up right a nd mount the
backsplasb with two angle
brackets at about one-third
and two-thi rds of the
distance from end to end.
The ends of the backsplash
will later be fastened to the
nsers.

Risers
Since I wa nted a num ber

of specia l functions in the
rise rs, it was eas ie r to bui ld
my own rather than try to
adapt the ri sers made fo r
the benc h. I used 8" X 17"
x 3" al uminu m chass is
and covers fo r t he risers.
The functio ns I incor
porated are shown in Table
2. You can adapt these to
your own needs . I should
note that t he Honeywe ll
lig hted rocke r switc hes
seem to be q uite conve
nie nt a nd are avai lab le
wi th eithe r 100 V ac o r 14 V
de lamps.

Begin assembly of the
ri sers by layi ng ou t the
pos itions of the ho les that
must be cut . While these
holes can be made wit h a
nibbling too l and router, a
set of chassis punches will
do a much neater job. It
will also be necessary to
cut and to bend tabs fo r
the wiremoldv cond uit. To
see wha t is required, take a
loo k a t the ta bs that come
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Introductory Price
Write for complete

specifications.

•
••
••
•
••

290



REEIINGSEASON'S

GIVE 73 AT CHRISTMAS
and

take your pick of one of these
great books••• our gift to you•••

Give a gift subscription to 13 Magazine this year and receive from 73 Magazine your choice of
o ne of the two best selling books in the amateur radio field . . . FREE . ... our g ift to you .
Keep the book yourself or give it as a gift.

• VOLUME IV-Ie TEST EQUIP.
MENT- U's easy and fun to
build your own test equipment
with ICs! Here in this fourth
volume of the 13 TEST EQUIP
MENT LIBRARY are 42 home
construction projects for
building test e qu ipment to
work with your ham station and
in servicing digital equipment.
Counters, scalers. frequency
standards. synthesizers. logic
probes ... JUST ABOUT EVERY
THING you need end can build
with les.

• WEATHER SATElliTE HAND
BOOK- Sim p le equipment and
methods for getting good pic
tures from the weather serer
lite . Antennas . receivers ,
monitors. facsimile you can
build, tracking, automatic con
tro l (you don't even have to be
ho m e). Dr. Taggart WB8DQT,

lust $ 18 will buy a year's subscription for a friend and you receive a free book . Hurry ! Send no
money now. we 'll bill you later. Your book will be sent after the " b il l me ' is paid.

13 Magazine will send a personalized Christmas card with your name to the lucky person
receiving the subscript ion , and we 'll send you the book of your choice. Be sure to order right
away to assure the arrival of the first issue before Sf. Nick!

•magazme
PETERBOR OUGH NH 03458



Wi'I\•'-
""" 1...,00.. ,.. .~_.
. I I ... I_'~-_., (-

_ Do ,' "

JIM De NINNO & CD ••"

Old &Rare Coins

;0".".._._ ....._,
- ..__ i al__•

-
125 KHZ TO 1000 MHZ .... F1

FREQUENCY METER
FR·149/USM·159 TRANSISTORIZED

FREQUENCY MEYER
COVel"$ 125 Kill to 1000
Mill in mree tl.Jncls 1~

K1I1 ·2 5 Mill . 2 5·65 Mill .
ancl 65 10 1000 Mill Fre
quency lufll1amentals read
I.om magnlhed. Illuminated
lilm stnp Unknown treq

rren iaenllhed USIng accomJ)ilnying calitllallon boolc
Operates hom either Sl ~ ..D· ' cell oaneres or lrom 1151
230 VAC 50-4';0 Hl Sileo t t 'I. o t 'II ~ t 3" sn. WI. :
331bs usee rep,IJabl6 $99.50 - -cneceeo $150.

MANUAL Pi!r\lal rlj)l'lXluctlon $10.00

PROBES
HiZ

515,00

•
Low Pass
515.00

10 mv @
150 MHz

•

S 500
15_00
10 00

-
_.

-00-..

"'.-

• Period Measuremenl [Opuonat}
• Input Drooe Protec ted
• 12V·DC Ope ratsc n [Optronat]
• O ven Con trolled C rys t al (Op tional)

1. .5 ppm

• Selectable G ate T imes . I & 1 sec.
$24995

3 4995
39995
5 499 5

~"..-

051 10 sec T im.,. B.s.
061 P,rlod
07 1 H.ndle

•

• 500 MHz
& 1 GHz

-

$49 .95
1000
10 _00

50o.~7BYB

." .

nEQUlNCl <:

[

MODEL
CTR·2A

" BUIlt-In Pre-Amp 10 mv @ 150 MHZ
· 8 D ig it .3"' LE O Display
" HIgh Sta bili ty T C X Q Time Base
• B uutrn V HF-UH F wescare-
" Auto mat ic Dp Prece meot
" TCXO SId 1. 2 ppm

500 MH7 Kit eT A 2A·500K
500 M Hz Assemb led CT A ·2A·50 0A
10 H z Kit CT R ·2A-' OOOK
10 H z A ssem b led CTR-2A -loo0A

OPTI ONS
021 Oven Crvst.1
03) 43" LEO
041 12 V- D C

1 us t o
1 sec.

o~mD~I ..,. -
DAVI S ELECTRON ICS 636 Sheridan o., Tonawa nda, N.Y. 14150 716/874·5848

Ttle New Medel C T R·2A Serl.. Count e rs .re d esIgned end b u il t to t h e hlg h en .und,,":11
to fulflll t h e n eeds o f (ommertl ,,1 communIcations, engineering l abs end ser io u s .~perl.

m e n tors. With e n ac c u rac y o f + ,00005% (0\1 "'1 option) the C T R·2A can ha ndl " t he mOst
c rl tlcel m easurements "no:! il "hout h"lf t h e ecsr of OthOl' (ommen;I,,1 c o u n t e rs,

Ii yo u n"ed" , ,,li a ble cou n ter at "" "ffordab le ooce. the e TA 2A is th .. dnl"""' .

$ ,15
1.25

SUS
s.se

320 3 No rth Western Avenu e
C hrcaqo, Ilhnors 60618

312 -248 -2480

R.W. ELECTRONICS. INC.

FAIR RADIO SALES
::' ''' , l u RI . "· eoo ·IOS · t, ... .. 0 "'0 . SIO ~

DIP RELAY

AU m"rch~nd,... loo~ 91U1ralll-e! Pl_
,nc; llld. PG*t'Qe w'lh your Old••

W ..ta lOT FREE C.I. l09"e CHlCAGOLAH D
Our STore Open Dad, • • 10,00 A _M

SPST 5 vDC co>.!. Contac ts
10 VA •• SA $1.00 ea .

SG- IZIURM-"& FM SIGNAL GENERATOR - 20· 100
t"II hl ln hyp 8dno:ls B5 IllS Sh WI Used Ileparallle
$165,00 - Cl!e( ke(J $235.0l.l
SG-3 /URM·l0 FM SIGNAL GENERATOR - 5(1-400
Mhl In mree Bands 90 Ills Sh WI Used Ilepar.lllle
5225 .00 - creoee 5295,00

~Ol~ lIem~ over SO 105 ....,ooeo mellor l'e'\l~1 COllect '

All Prices F,0 8. Lima , OhiO Please AllOW tor ShlPPlJlQ
Use your VISA or Masterchar{le cards

Write lor our Fret! WS·18 catalog and supplement
Address Oep\. 13 • Phone 419 / 227·657J

1000 MId SO ...-OC
2000 MId SO -oc
8000 Mid 2S vDC

23000 MId 1S vDC

6'~ I.... lonq. .. . .,. 1I••,hl" w,lh ~I r..n , ..1...1
.t one .nd '1,,00 .soc ea.. 10/$4 .00

8 CONDUCTOR CORD

COMPUTER GRADE LYilCS

.... 1'111

coo

,.

MAIL TO: 6810 LARI(WOOD
HOUSTON. TEX n 074

ATTN : STEVE. WASDEN
PHONE : A.C. (713) n 7-2673

SUT

~~ " Y Ou .. T P<ClOSED S_"'OOU IS)

electronic calculators
LIST HAM NET TEXAS INSTRUMENTSELECTROIIIC CALCULATOR'
'2M." '211'." T.I ...., NO 'TU' ""OG"'••"LI .CIINTI'IC
124." 112.• ' T.l .·M, _ 'TI" "'OO1I LlIeIINY"1C
.... , U ." T.I ~.T, 1100 'TI" "'OO1I LlIeIINT.,lC
. .." ....... T.I.·••• U.TI"_II LlIeIINTI'JC..." u... T.I . _1tA••I", CONYIIITlIJECI....l..OCT ...L NIX
_ ' 2." T.I. . .... . '_11 _11.....10 "N"'NCIAL
LIST HEWLETT-PACKARD &:LECTRONIC CALCULATOR'
. 1 100.00 " " .00 " 1 . 22" 'TU II'lIIOQ ICII NT' nc: ....'NTV'.U...L
. 100.00 401 .00 1 . 22" .TE" ....OG ICIINTInc:
:111.00 2"1.100 ·1IC 'Y,,"'OO IellNTIFlC _tNT V,.u...L
111 .00 111.100 " :aec: 'YIP_IeIINTIFJC
11 ' .00 151.50 · 10 ' C ""'NO ..ILD _INTIII VISU ...L
U • •OO n2.100 " .".·.1 . _1....0011.....10 ICllNTIFlC "",INTVISU...L
100.00 eo.oo N.".·UI." ' Tl tI' HIOG ee..NTIFIC
'0.00 12.00 M.I' .·U', ""IH1oo"' o ICII!NTIFIC " ITH ' T"' T
'0.00 M .OO H.P.·31I, PIIIHloolI"' ID ICIINTIFIC
4 11.00 ..... .&0 H.p.·n. ""1""0011 10 "N"'NC''''L ""INT /VIIU...L
1 20.00 l M .DO H.".·3I1 .TIP PftOQII LI .U"'" "N...HCIAL
11.00 '1.10 1'1.".•31 " ,...'''"0011 ' 0"HANCI...L

WI 'TOC. "'LL .IWLlTT~AC·' liD C.....CUL.lTOII IO.,.AIII ....0 ...eel.tofUl.--. -- ---- -~-
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TRADE OPPORTUNITIES PROGRAM

.J ~;prM<80. P1\l', ·i'\ 90 11"'\, \ ,'1
",T'I' ~ l' .J toI ILLl-....
1 2 3. G l.AHYT 1lo1.V...
Cl ..cl N; ,~"T1 01

To getoverseas trade leads like this,
you could open offices in 127countries.

Oruse ourcomputer.
I
I
I
I
I
I
I
I
I
I
I

Z ipSta te

Sec reta ry of Commerce
U.S. Department or Commerce, BIC· 9A
Washingt on. D.C. 20230
Please tell me more about the Trade Opportunities
Program (TQP).

Na me

.----------------.
I
I
I
I
I
II Title

I Company

I AddressICi ty

I IL ~

The U.S. Commerce Department's computer
operated Trade Opportunities Program
(TOP) can supply you with immediate,
continuing, specific lead s tailored to your
sales object ives for any of 127 countries. So
if you can't be all over the world at one time,
we've got the answer. Send us the coupon
now and see how you can find where the Jive
lead s are living.



,,,.

. c.

M65A
S99.95
WIRED

..
WillIE F(lfI

SPlCI "'L P'IIIC£S

fT-JOJE

M65 K
S69,95

KIT

YAESU HF SSB FT-l01E
160 tnru 10M$199.00 Retail

COMPLETE LINES
TEMPO

K.K
MYGAIN

DEnHOM
CUSHCUFT

LARSEN

• "' ul om.ot l( ..,n(l &. r~e l"" , RTfV !!!S! CW
• Complere ""r<lw~. .. ~ncl ""trw..'e ~k"ge

. Conne;;; t ' '0 yo u, PH U..." Po,t Mclth.. hy.-"Ilud·
f'Ilo ne I..ck' 01 you' rl!

_ f e" me.....ge m.."'0",,-15$ Ch.. , e.-.:h
• K..yI>o.ord ",,11.., _ ..110.., '\'PI"! ..l>eo>d
_the, bum· ,n l'll Of .. . ' .......1 ru
_ Mot", " .. j ~r.._ $ leit.. -.o<1t>

_ Inc lu<le' " ...." . ..''''lie &. ""'n....1
_ fRS·80 ""',,on ..~.ll .. l>I.. -.oon

w , 11" Or . .. 11 10' " .. t ..ll...., brOCh",..
cahforn" '..',,"nil 0>00 e .... II.

, j'

CALL BOB BROWN WA4HAA
fOR SPECIAL QUOTE

615-1&4-0131 or 961-53-'3

[pm,]'" @\YA~fu1~m@
Send-Receive RTTY&(W

r!tn
~ l

B

1315 BLUFF cln HWY ., BRI STOL , TN. 31&20

72tt"l &tectC4"Ic" !I"C.
Qualtly E!ec t,omcs Depat tment srcre ... R21

"""".
,
""

ELECTRONICS

2.5 MHz Frequency Counter
Kit COmo~l! ~"l less use $37.50
30 MHz Frequency Counler
Kilc~! k,11nS caSof $.41.a
Presuler Y 1(1 3&l hn tz $1915

Auto Clock Kil $15.95
DC ckK:*. . rIII , . 50"" IlIso1ayt Uses
NatIOnal MA· IOI2 module ..1tI Illirm
oD\lO!l lncllldn !IcIhl dimmer. cryslfl
limellist PC boards fu lly re Qu lated,
comp in,truClt Add SJ ,95 lor Delultlul
daf'o. gray case 8u1 .11l/t anywllere

60 Hz Crystal Time Bile
Ktt $4.40 to-m d'9f\1l clod<l
rom .I.e IiIle IreQuency to ClystM _
bIsI Outstir.dl"ll~ 1UI...a.oes
FIt I)(lI rd. MMS369, crys,,,I, ''''$lQrs,
c.1P1C,tors and l"mmff

Slopwalch Kit $26 .95
FUll ,I< d'g,t bane,., oper,le<l Z~5 volts
3 Z7 68 MHI c,.,Slal accuracy T,mes 10
59min . 59 He , 9911100 soc T,menld .
lIP_I and hylOl nos chojl . aM tomllO
_ motIUS I;iM F,. ....1YUC

Clock Calendar Kit $23 .95
CT7015 "'reel 0..... d"lI <ltspIrfs dille
VICl tmll on , . UDS .1tIl A/ol .Pt,l 1lldt
UlOI Allm\,oon ,_ ""*'<lft bill·
let~ _ "1)1I'I$. llO\IfIII SUCIIltr
fI'lCI 1Il$1f\IdJOIlI . leSS tiS!

- --,........ -"-'"....._.. --...._... ''''-'~.-...-_........- "."..--- .......- .._~.-... 'O'. .._..__.." ,.-- ..... -.. .",.- "-"'-- ..'"'.........-.---,- ".........,...-
;;;o;;';'~"'i=t.---,_...--- ,,, .- . ~ ...---_.-....._-_.,---------.--" .' ..._.. " ..
.~....... .'_""0_ 'I " u .. _--_.. ",",..,-_.......,.. ".....
'.._.... _... "'.-_..._... .. _.._-
- "'-" .". -._-

••••••""••".••••

Not a Cheap Clock Kit $14 .95
Ineludes everythIng excepl use Z-PC
boi/ds 6-5O""UO~ $31. doclc
~. nolSlol .... , ill QlIn(lOl"1I5 1tlCl!lll
II'IIWtS GrwIItlCl In'lO' llIsclliys 1150
.... S-lil • ."~. 521.15

NiCad 8811 . FlIer/Charger Kit
opens sl>or1e<l eels ll\i1 .on·I ~0Id a
t l'l.lfge . "" "'on CIIa'ges lnom uo. II In
OlIO '" . ,1L111 pa~1 &. i"IIlUC $7,2$

Sinclai r 3'12 Digit Mli ll imeler
8lIlt .I.e Ol* 1mVand 1lolA '1SGlI_
P 'YUICI20meg 1""1f:(:UrICy sm.I ,
pOlllb. , compllltl1 i1S.m '" esse 'I'"
Qutl.ln!1'e B.sl'ih.. _, $n.r..

JUST GETTING ON THE AIR?

lee Adirondack for
o New Equipment
o Used Gear
o Friendly Advice

~@]O~@]rn®&~ ~~~~~y
185·191 West Main Street . PO Box 88
Amsterdam. N Y 12010 Tel (518) 842-8350
Just 5 minutes from N.Y. Thruway - Exit 27

RCA Cosmac VIP Kit 249.00
VIlIeo 03IIlIMIr _ ""'" .. QtIIlI'IieS

78 IC Update Masler Manual
1978 IC lJpdlIIe MIst.. Manutl S31."
COorcIIetelC 0ItI~ ZI15 PO Mu
tel rt'letenQ! gu,de. Ow••2,000 cIOn
"Iorenc., F," update Mf....Cl w ougn
1918 Dom.,t,c poslilge SJ 50 Fore ign
~OO

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

TERMS S5 OOmll1 onlerU S hnds.CahlrwsldenlSldd6"JroIJl FREE· Send 10f your cop, 01 OUf NEW 1911
Ba~klmenCJnl and Mnter CIA'ge accelJled OUEST CATALOG . Includ. 21' slimp
SlIlppln, cIIarves WIll '" addtd DII cIIa'ge Rrd.

294 ",... Reade' Se....ice-see page 323



Styl. Price
s-o 25c
s-o 25c

AXIAL SOC
AXIAL " 5c
AXIAL 19c

•
•

CAPACITORS
e , plcll. ne. Voltlg.

l 000ul 25 VOC
220uf 25 VDC
200M 25 VDC
40/"0 150 VDC

l u i 15 VDC

DIPPED TANTALUMS
elplclll nce Voltl g. ToI.% Pric.

lui 50 V 20 28c
2 2ul 50 V 20 "2c
" .7u l 50 V 20 62c
22ul 20 V 20 51C

W. stock the full line of
MICONICS dipped tantalums.

SELECTED VALUES
~~~c;rtA'J~;i&U4bii .Ie 25c
pinOip . , _ , , •..••. $2.00
10 Tu.n T.impol (CTS3O!lI p.c
l ooK 75C
Coil Cord 2 COnd. 3' e.C 95c
L E O. Fai.ch ild FlV·118 lcl•.
red)... . ... .... . .. ... . . . . . . . . . . . . . . • . 2Oc
Acid Brush ,." . 1~
Teleseoping Anlenn a 3' . , $1 .00
Edge Mete. l0Q.0-l00 ua. 112" 0
11/18" $2.00

~ ADAPTER 22 YOII • 140 m.
M.kef.n 'ocellenl power IUPply! . !ic II.

1t3D KYNAR Blk " ero.. Red.•Or" ver.,
G.n. , Blu.• Vlo.. Gry.• Wh o
We will do ou r best to ship l he COlO' you
speclfy. TO ensure p.ompl dellve.y 01your
order we wi ll substltule color. should ws
be temp. out. unless you specify o ther·
wise. S2.3e pIf hundred loot lpool:
11".18 par thouund loot spool:
Mult lplel 01 100' only.
ea" UI l or quol.. on 11fg" llu,nUlIa..

DlSCRETES
1N0:l5 6OOV .1A 20c
I N4148 134
1N31!>4 20c

"'.... '"CR13(T()'5) SCR 25V . 1.6.1. JOe

", ,
"

COMPLETE DIGITAL
CLOCK

'Line rejects
'Return.
'They don't work ,.ight
'They don't do anything
W. guarantee them to be
defective. (A pe~ bona nUl.)
Our retail store has yet to
have a ditHUlti.fiecf customer.
S8.DD ea.

SPECTRA-STRIP Mult i-co lo. rib
bon c. b le ' 22 stranded. 20 cOl'Kl . 1!1c •
loot ... 1·M;: SOC . • • 100 +

TRANSFORMER Pri. 110VAC see.
11.2.nd 5 VCT • 1 amp. t-54 ...

38 PIN GOLD-PLATED
HEADER Break off to des ired leng th ,
Has dip spacing , List p.ice $1.36, 'four
p.lce 8S$.

TOODLE SWITCH J,B.T. UMT
413, Subminldu... 4 P .D.T. S amp. 0
125 VAC, LIST PRICE $5,95, YOUR PRICE
$1.11 • • .

....."O,..1lO .... v'.. .,.,.,..........__........... ..........,.. _ ,d>O<O-.,._ ,__
__.. us '=_ ... c.o.a _ .....' ...'-";;:;;."'_.. -""'.._ -_.. .._.... 0.-_"__... ...',- -. n ...... '1\. n . .. _ ..... 00101. c..' _ .........
-~

O.E.M.'. WELCOME

MULTIPLEXED CALCULATOR
KEYBOARD Idul 10' Ihe .. .
PCInmenl&f . Easy ·mount ing w,th . 11 t&f '
min.I,ons .ccen,!)le. $1.10.

TRANSFORMER e-o mount prt.
110 VAC see. 12:6 . 1 amp. $1.25 ••

CLOCK DISPLAY N AT IONA L
SEM ICONDUCTOR 6 digit mul1 iplexed
disp ll y, 'I, ' cnarecters. (Common anode)
A .e.1 buy at just $1.00 ••.

Electronic
Sale5~",

=~.~.;;;;. -~~ llilitell ()POlllll;ts ...~ ,..
e-,.. MdqU., 2 3 22 1 . ..... -ue. w-. ••121 • (1'06) &112-_5

INBTRUMENTfCLOCK CABE
KIT A 'eal j. .... el lor tnose smaller p roJ·
ect s . Hinged l OP door allOws you 10 h ide
your ccntrcr area. 0 .0. 4 '1> " by 4 " by 1 'I. ".
$1.50 " .

% WATT SANYO-OHM 5 %
RESiSTORS CARBON F1LM All
Sl.nd• •d EIA v.iues. Mult ,p les 0 1 200 pel"
v.lue only. " II non·st.nda.d values will b<!
subs tltuled by closest v.lue. $3.00 p'" pIl ,
01 200: " .00 par pk. 01 200 tor v.I..... 1
M"", . • nd .bo... .

For MeatarChargeNI.. Ord.r. Us. Our
TOLL FREE HOT LINE 1-80~28-D834
For ....... Outal. W ....ington (InCl. A'.ah • H.....U)

flAMI TDU FREE HOT UNE 1-BOD-4IM1I34
... 11 "' ,__ 'y '",,'>',,"~ " .go "" .,... "",._w•." ,. ''''' , M• • • "
, .._ ",<le<••0<eI"" " "' ""'0'" u• s. '".. -~ ... ..". "" ...--~......"'" ..... .-. - -....... s . ... _ Ip

ATTN: PUIICHAIINO AOINTIou< .. _ ... _ .... ...__.. _:1,:;._- '- --.._..<..... .. 

Siore Hev.. M ·F H ' S"Tl~·5

" .,.....

- -~ ~ ~ - - - ,.. -

~ roli 10
CI'IU'H r..? 10 ~ 1':;{}

5 FUNCTION L.C.D.
WATCHES FROM NATIONAL
SEMICONDUCTOA
• Hours • Mont" • Seconds
• Minutes • O..t.
(Gold) Le.therelle 8.,,>(1; CC/'lromel "'e ta l
Sand : CGold) 1.41. , 1 S.nd; (C hro m e)
leath.'111 hod, 1 18 00 bell. Spec,fy
Model (....dd SHlO For Mel.18<lndl
A SPECIAL FACTORY PURCHAS E!

QAWUM PHOSPHIDE L.E.D.
PrO'lIdell MiOhe< Intensity Ttlao Regular
LEO",: n .;)4 Dome (Red o.tfusedl
....NDP.rt llUR HI9 . __22c tOO • . 2OC
W••lock t... lull II.... or AND L £.O:.

DIP SOCKET SPECIALS

EXTRUDED HEAT SINK
0,0, 10 716" by 2 114" by 5/8"
Some may lI,v'll'l·drilled holes ".49, •.

• •
EDOE CAAD CONNECTOR
Cincn Jones 1l~20 Pin, .156 Spacing PC
,",au nt 65c

• ..-J :;0 .
16 _a.-_,.._lall 20c ,s..
" _ Sl__ H~_lab 2501 20c
1. "'" a.- Pm.,.__ TIOtI GOLD _ 5/le

295



P.O. BOX 19442E DALLAS. TEX. 75219 (214)823-3240

MINI GRANDFATHER CLOCK KIT
• Belt ... Ih .... 2'00MV ,1M<! and line "'!1-' lati""
• Foldl>a<k CUrfent l ,miting

Sho rt Circu it Protected V " (,a~"c\<'
• Thermal Shu tdown . tel' eo. \ ?Y\1'IG.
• Adju".ble Current lim,ling "'" "~~\,\\O\
• L.... 'hltnl ""',ippl.. u \,,,,

• 15amp.l 1,5to14.5V
• All parts supp lied incl ud ing heavy duty 'rans
,~.

• Qua lity plated fibergl. .. PC I>oa<d.

POWER SUPPLY KIT
PS-14

39.95

19.95Custom case 10' 01>0.0 k il. DvM 9'4 " lo ll.

Complete Electronic"
• Chim... the hou, lie : 31i""" lor 3 O'c lock)
• Un ique ".winging" LEO pendulum
• Tick lock sound ma tch.. pendulu m ,wing,
o La'lI" 4digit.S·.LEO'....doul
• All CM OS con't'uCli""
• Complete eleet ron ic. inc luding trans/Ofm., & """,ker;

dri lled and plated PC board. measure 4,5".6.5"

BEAUTIFUL SOUD WALNUT

REVIEWED IN 7/78 73 MAG.

15A CONT. 20A INT.

NEVER A SWEETER
METER!

Beauti!u l Amerlee n m.de pa",,1
mete", are a 5!1ap to inst att. Huge
3'1>"' wide dialS a re easy toread, You
wwld a.pe<:t to pay more 10, each
t~n we get to< the pairl MATCHED
SET O·15VOC, Oo-30ADC

OVERVOLTAGE PROTECTION KIT
6.95

P,ovides che.P insur.nce fo' YOU ' e.pen. iv. equipm. nt.
T ' ip volt.9" i. ad juS1.bte !ro m 3 to 30 .olt. , Ovarvol tage
In" antly h ro. a 25A SeA . nd ""om the output to protect
equ,pment_ Shou ld be used on un its tha t are fused . Di
rectly compatible with the PS-ll and PS-14 . All e lectron-

~.,~;"i ....pplied . Dri lied on<! piated PC boo' d_ jOrde r OVp·ll

The "".11." ..," I",,, pn<O<i .",1,,10 <Ioc" "" on ,h, .,.,
~.. ne.,'gned '0 ". 0 mobil. <Ioc ' h om ,~. 'l'ound "P
To, ,, 00< b<ef> no <oo,",om ,se on quo'"''
FfA TURE S

Qu.'" c",,,,, t,met>_
To<oio & 1<0« OOf," & """",0'''Y' o'ot"" ,.on ,
M_,[;.,j 15", 6 ,I;'li' l EO ",ad"" t
Complete w'th p,...,,,,,lo 24 0' , I" ",

9 _14110C l'40 ,o50 m. 12.95
Rood""" con ho ' upp ,essed
EASY. QUICK ASSEMB LY
,0,' 1 com~""t> ,€pu"ed ;nc'uded I""" ....pplv toeopo.'.n
T"" Qu. I". d"II!Id . r.d pl,,00 PC 0<>0,0,
Clod boo,d, 2.6", r
Read""tboo'd 2 3/8" , .75"

'f.fI'\ UNIVERSAL SOUND EFFECTS BOARD
HAVE YOJ EVER WISHED YOU COULD DUPLICATE THE SourlD Of A STEAM
TRAIN OR r. PHASOR GUN? HOJ ABOIJT GUNSl-illS, WHISIlES , SIRENS,
OARKING DOGS AND OTHER SOUND EFFECTS? Na~ YOU CAN WITH OUR
f'Il(X;RAi~ABLE su.tlD EFFECIS KIT. IT USES 11-£ NEW 28 PW T. L SOJND
::.YNIHES'iZER our, Slfr6477 AND SlJPfDRT CIRCUITRY. 5 TO 12VDC IS
~QJIRED ro GIVE A?PruX. 1/1j WATI CF AUDIO nrreur. WE PROVID£ TIiE
P.C. B::YIRD, PARTS AND I)lSTRu:::TIOO fI.LOtlJ (,lITH A OlART TO PROCRAM
S(»\E COM-ION SOUNDS. USE YOUR IMAGI NATION TO CREATE ORIGINAL
SiJJND EFFECTS. OR~: se-ct 11j .93 (less $p<r .l 3/39 .95

6 DIGIT ZULU CLOCK KIT
At iast a clock !o, HAMS Designed w~h large brigt1llEO dog~s to eohance
\'OU' shack The uM 's a pl....u,e 10 essemble and so easy o n Ihe budge!'
You get top quahty P8~S and ", . Ia<! f>C Boar<ls The unoolle d88lg0 01 the
boa'd ...t ello>oaias the headaches of ' unmng w"as betweeo clock and
reaOOut boa,d As a bonuSlhe uM lias a sWltellable bmer t~t CM be ,~ to

zero w~houl d..turt>Iflg real t'me Elopsed t'me ,n monul... and oecond. up to
25 mon ula. Sox lun,"za<! Hl0 510 'oaOOuts and """"'. mak'''II_og e asy
!,om a<:rDSll the room Doe-s NOT use 1M old style 5314 cf1'P DUE TO A
SPECIAL PURCHASE WE HAYE A UMITEO QUAl'lnTY.

23 .50 NO CAS£

12 VAC ~F "' R ' or 110 VAC
,~

20 Olou, F"''''., . dd
' 00

S"m, " ' ....,vo<><l. , . 1" d,o;'.101"". "' '', ho...... ,
w. oov. ' h. on'. ' ow <00' DIGITAL CLOCK I
CALENDAR ' 0' Mob". oo..-.Mn. WO0"''' ''''' ou oHtv
pl."d' ' h,ou"," hO" M.,,,, .M " '0 bv-o'.o 'n. " u<
"on., 00''" 0" 0" 0" .nd ",n"",o,'" Tn ,. <I"". h..
",.n" '0' '''''" ond wo "'00" oI' 'h . 0"" bu' ••m.""'••,. , ' .n"""" or <or, be., c, V ",
., ~'.'. .. , T'm.b... ' s " ""''''2''''

<,0, .. ACCl ' ~ u ''' ;n 'on' ''on
.C. '.... OIG IT l £ O blon.;no'u,o,

d '"" .y w;th AMI. " 0" ,....cu'" wh.n
'00;"'0"" no ,;n u.o

• • ".n,"" <0'0"" 'Hl . P,... ,..n l. 01. ' ''' wi'"
'.'. Snoo>.

' Sooo: '.> . n'... ond ' SOoo: '. ' "S'.opT;m. ,··"".'"c,,_ 0'0'00:110"
'0' "'00". U'. r-::-::-''''''''''-'''''--,·Au, '''. .. "."pu' w;U
0''". '." " '" TR IAC'c cc~",,' . ,"'n.>
..,u lp.... n'

Features 24 hour Zu iu " me aod u p ,0 24 hou" of elap..d
t, me 00 the ..me ..t 01 It" d 'gll lED readou"" Totally
mdependeo t operat,on o! both fuoctioo. C loc~ has p re
..Uable ala rm With 10 m'n ute "",o,,,e Tim., has ra..t
hold, . 00 count fuoct ,on. Fu ll 00'" anti o veNoltage
p ro,""t' oo 24 hou r only ReiKlou" has d, mmar foature
Of they can be tume<l o lf Without d" turb,ng the cl oc k or
"mer. Tunabase 'ncluded ( 01 %- accu 'acyl Bocau.. 01 the
man y o p"on. aod mo unt ,n g con,,<lerat,ons the,,"," snd
' w,tch.. are oot locluded Sw,tches are "aoda,d type,
Will lot io"de " anda rd .irc'"ft in"rumeot c....COMPLEni ZULU CLOCK KIT

Inoludes ' All com po 
neOlS, ",ated, d"ted PC
Boa,dS , la,ge easy 10
read inStmOtiMS. and
AC tra nSfofme" CIoc~

board: 2'1<" X 4," "
Readoul Boa,d : I'h" X
4W '

16_00
24 Hr. Format Ooly

Hand mad a 80 l i<l
ha,dwood case to< the
Zulu Cloo k. Inolud es
'oov f,om hher aOO back-

!
•WIlallLE llLAaM KiT

A !un EASY k il to _ mble that em it< an ea,
p ierc ing 10 wa tt dual tone ""r.am. Re..mbl..
European ,i...., souod , G 'eat tor alarm. 0 ' tOV'_
Operates from 5 -12VOC .t up 10 .1 amp lu.iog
12VOC.8 ohm ,.,.ake,), Over !Ive thousaod
h""" beeo sold , Al l par" iod udiog PC boord,
1.... sPO.k ..r. 2.50 ORO ER WB-(l
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p.o. Box 19442E
Dallas. TX. 75219

NEW ITEMS:
MVIUe vane.p Ooode 10p1d ....... 21

T...,...-,g Rangif 81H

2'N55I3 ... f '-l Amp I _ . 1S
GHZ' T0-5 Cae 0lyIe. ....... _ 50C

MFc..ooos '"__Amp .pnpla

~- ...
HIIOI03 l 00V 3'" SCR Ultra __

Il"le drivlls Imm TTL 10-220 SS(

HI03SS SOV 3'" Triac Sensrtiv8 G.,.
T0-5 40r

- ORDERS UNDER SIO.
ADD .75 10r HANDLING

--_._.-- --_ .

FOR SHIPP I NG

IUCille.ICI
(214)823-3240

- ADD 5%
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kit

Frequency
Counler

$89.95
IS:ll'illl,J ~llIil f l ~ ltIJ.'i-

UTILIZES NEW MaS-LSI CIRCUITRY

. . . . $ 89.95
.. 15 9. 9 5

29_95

You' ". requested it , and now it' s h"r"l Th" CT·50 freqo"ncy
coonter kit has mar" t ..t ures than c o o n t " .. sellin; to'< ewtce the
priC8. M"nuring frequ"ncy is now ....sy n poshillll " button, the
CT·50 w ill "utomllt ic"lIy pI"C8 t he decimal p o int in "II tnodfl$, giyin;
you Quick , 'eliabl" ,..dings. W..nt to u ... t he CT ·50 mObile? No
pro b le m , it run. lOQually as well on 1 2 V dc 85 it does on 110 V ac.
Want super ..ccu racy? T h" CT ·50 u.... t h" p opo la. T V colo, b urst
f , aq . of 3.579545 M Hz f or tima base. Ta p o ff a c olor T V wi t h o ur
a da p ter and get ult ,,, accu racy _ .0 0 1 ppm l The CT -50 offers
p rofession,,1 quali t y a t the u nheard of p,ice of $ 8 9.95 . O rde r you,s
todav!
CT·50. 60 MHz counter k it .
CT·50 WT. 60 MHz c o u n t•. wired and tested .
C T·600. 600 M Hz p.escaler Option for CT ·50. add .

SPECI F IC AT IO NS
Sensitivi ty : I".. than 25 m y.
Frequency range: 5 Hz to 60 MHz , typically 65 MHz
Gatetime: 1 1«:ond, 1/10 second , w ith automatic decima l
poin t p o sit io n ing o n both di rect and p rescal"
D iW h.y: 8 digit r e d LED .4 " h " igh t
A cc ur"cy : Z.O ppm, .001 ppm with TV time basel
In p u t: B NC, 1 m egohm d irac t. 50 O h m with p rescale option
Powe' : 11 0 V ac 5 Watts o r 1 2 V de @ 1 Amp
S ize' Appro~ . 6" " 4 "" 2", h igh quality aluminum case

Colo, burn a dapter for .00 1 p pm accuracy

CB-1, kit ......• ..... • • • . • . . . . . • . . . . . . • ..•.• $14.95

COLOR ORGAN/MUSIC L IGHTS
See ........ic; tome "live! J dillerent lights flicker
wilh musi<; or voice. One light for l.-s. 0.... for
the mid-range and one for lhe hq.. Eac:n
chao"",, individulllly adi.-table, and dri.,.. up
10 300 _liS. G. ...t lor part•• band music.
oi te c1ubland more.
Compl..e Kit. ML.1 ........ ... ..• .. $7.95

DECADE COU NTER PA R TS
Incl udes : 749OA, 7475. 7447, LEO 'e"'*:>..n.
C..rlll'll limit ... isto<s, and instructions on ...
easy to build 10'" cost frequerw;y 1;0...1•.
Kit of parts, OCU·1 ..•.... •. .•..•.• • $3.50

LEO BLINK Y K IT
A great atte ntio n Qetltll' which alten wl1ely
flashes 2 J umbo LEOs. Use 10' nama bad!l8l,
bunons, o. warni ng Iype panel lights. Ru n5 on
J to 9 volts.
COIO'lpl I( it . _ . _ $2.95

S I R EN K IT

S U PER SL EUTH AMPLIFIER

A suPO!'l" ·wnsitive amplifier which w~ 1 pick up a
pin drop ill 15 leel! G,.t for moniloring
blby's room or as a IIeneral purpose tllU
amplifier . Full 2 watts of o u tPut , runs on 6 to
12 volts, uses any type of mike. Requi'es 8 -45
ohm speaker.
Compl"t" K it . BN·9 •••••••• • . . _.... $4.95

~,,-_... __ .....
__ "~_of2llO""'_·~_of 50MY_, ,_ ..
_ K .. '_~__._.

&--II v 0' , 11 ... lIOvcr
~".. ", , _ JOIi

Produces upward a nd down ward wai l char.
flCte'istic o f police s iren. 5 wa ns a ud io outp ut,
r uns on 3-9 w iU. USe$ 8-45 o hm spea ker .
Comple'" Kit . SM-3 , $2.95

POWER SU PPLY KIT

TONE OECOOUI err
"_o,__ ofto_I'C'_
f ..' ...... _·MIIO '" """""0 ,..........,•
•_ , """'" ' ""'. !067 'c u..'" ''''
'OOdl·'_ do"""' ,".,. b, , <10'0<""". f SK
_ . ~...,,"' ", 0'"",' " .... u.. 7

'''' '2 "'''''''' "'''''''''''0 _00,"" ~ "." "" S'0' 2.0'"
""-o'oK".1'D·' .....

FM W IRELESS MIK E KIT

T ransmi t up 10 300' to a ny FM broadcast 'adio,
uses any t ype of mike. Ru ns o n 3 to 9 V . Tvpe
F M- 2 h as added super se ns;' ive m ike p reamp.
FM·1 . • • • •. $2.95 FM·2 . . . . •. $4.95

.,....,..
••

,. $34 ,95

srr es
10 1$ 1 .0 0
I GlSI ,OO
31$100
315 1. 0 0
3fS2. 0 0
3/52 0 0

"
,.,,, 00

AUr" "'....oR,,,,,0

FE R RITE BEAD S 1--------------- --1
w"h .n fo.<><I ~•
1 Sf$ 1 .00
6 holo 8.lu~ aoad.
51$1.00

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

... 0<;.'<:..-0 .

S OCKETS
5 /$1.00
51$1.00
2/$1.00
31$2,00

CALENDAR ALARM C LOCK

Complo' o " 100. __•
O C·9 , .

Moo '_ ' ''0_ ..."d __ '...
K " _ -VtA;"" .,,_, _.

;'E.,nlA'Eit -'.....- ... - ...'..0.... '--H""OO . ' ''':P<& -. ' ''_
.~---_ ._.._.-
. " "" :P<& "~' '' ' ,, m , _ ••
• • .._v _ . "" _ ", ," ..,......-
TRANSISTORS

MRF238 30N VHF
NPN 2N3904 "0'
PNp 2N3906 t yoe
NPf<f P o we' T.b 40N
PNP Pp_ hb 40W

FET MPF·I 0:2 ' voe
U JT 2N:2646 .~pa

2N3055 NPN 1'__

VIDEO TERMINAL
KIT 5149.95

CAR
CLOCK
KIT $27.95

'..n•• ' ,
To<»'. A__ '_
~". ~_ ...._.. ,

."" ".",,, Vo" AC .. DC

. " ''" ",... ', m,"_••.'"",o,,,,
• • •_ -- "o,o~"""..... .. .......',,-...
· "_ .. _"w"'_"_. 0:- _'... ""'n __.._-,-,-
e-..... DC" "'0'

...._., • " ,o._.c .", .•., '....._ ""'... AOC"....__...... 'v ." .• _ .."•• _0.. ~' ,~. 'O'~_

,~ ••' _,~, ,. ,. m;<o _~ ."" ." ."" " .
""v ' ,,' , , , " ,"• •" "' " ...
,~,,,' ",.. '''' , ""dl ••_ ••, .. ' ''.0< ..,,0. ,. ".",
._ ....... "~ - ~ ...'K"" w._.......- If-~..::~..::~:.._:..:.._-------------l... .... ,.M'.'. _"••'.. _ "'"".', _ "".........._. ,..., ........ ,.. Me" _ . ,__ "'~

, ..._ ..._.__._,... _ ._ ,..._d __,'_

'-.'" -'-.-.~'''''''--"'-"-'- ..~..-.. '-, -"-'''' .__ _.....'KO_"'_"_' __ _ ..-_..-

2 meter
Power Amp

PC 8 00fd
$2.9!1
T.&",lo"no ,
$1 .49

R EGULATOR
78MG $1 49
3 0'l k ,8 9
30'lH " .9 9
3 40K 1 2 ,'I:" .9 9
7805 ~e,; 89
1812 ~ .89
18 15 .89
2818 89

100'0' .1 .1. 10/11 .00

30 watt

Tho. I R E .._ C 1'0_
.~ no _'ob'. "'..' ...0.- ' F o ...
W." • •n 10' 30 W . ... OU '. 2 ,n I", I ~

Out. 1 in l Ot' 8 OD'. ,ne,.lobl. _'~ •.
compl.,. w" n . 11 p.'". in<l.u<f'Ons
.<><1 <I<I'.i" 0" T R ,@I.y. C... no'
" ' ..u d ,
Co",pI '" i'. pA 1 . . . . _ . .. $22.9S

CLOCK KIT
6 d igit 12/24 hour

.. S/l1 ,00

LINEAR
5!1!1 $ .50
556 .15
566 1.49
5 6 1 1.49
1456 .so
LED D RIV ER
1 !io191 .50
1 50<192 .50

$8.95
0"", no'
'neludo _,d
0' " ....I"' .....

~2 95

as
rs

"ae
.sc
es

asc

14 1 0 P·AMP SPE CIAL
FNO :l!>9 1!1 F_ ......... ,.... ....ni d ,p ...'h boll'

•
"

.... 14 PINFND I ,. ~ ".,,,. Ind 141,.." " u..........o _ 'SPIN
01- 1 I ,. ~ 10 f OI $2.00

'"
_ I ":::'=~:::::: j 24 PINHP1 1 ,~ ~

40 PINRor! Po "''''d F dto' . 4 . ~5· · X l ,I?;" , . . 59

DIOOES IIlV.2SA

5314 Clock
14$00
14511 2

'«'1413
74 1!1
1 490 .1.
141.3

600 M Hz
PRESCALER

Want a c loc k tha t
lo oks good enough for y ou r

livin g r o o m ? Fo.get Ihe com
peti to.'s k ludges and t rv o ne o f

oursl Fea t ur El1 : ju mbo .4" digi ts,
Po la ro id leos 1ilter , ""truded aluminum

ca.. available in 5 cctces, quality PC bOards
a oo super instructions. All parts ar" included . no
e"tras to buy. Fully gU8ranteed. O ne to two hour.
assembly time. Colors: silver , gold, black, bronze,
blue (specifyl .
C lock kit , DC-5 . . . . . . . . . . . . .. . . . .. $22.95
Ala.m clock. DC-8, 1 2 h r onlV . .. . . . .. . 2 4 .9 5
Mo b ile clack. DC·7 25.95
C loc k kit wi th 10 min 10 timer, DC·10 25.95
A ssembled and test ed cloc ks a YTl ilable , add
$10.00

E.,_ ' ... ,_ of VO....
<Dun'. ' 0 600 "'H•. W"'k' .. '".
.11 <Dun ' .... lAo. ' h ... 150 "'.
....."'vi'" 50«,1. 71 0 Of.;, OO
Wi. .... . , .., ..... PS 18 $ !>!I9~

Kit.PS·I 8 $ 44.95

C H EAP C LOCK KIT
DC" F o. ' ~ ,"
" 6 <log., .4"LE O
_ 12 ", 24 1", ,,..,

U D D'SPI-AVS
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Use inexpensive recycled 10 or lJ meter ssb exciter on VHF bands!

BUILD UP YOUR OWN GEAR FOR MO DULAR
STATIONS, REPEATE RS, & CO NTROL LI NKS
• Ra ted for Cont invous Duty . Professiona l
Sounding Audio • Buil t-in Testi ng Aids

NEW FM/CWEXCITER KITS AT LAST! 6M, 2M,& l%M
SSB TRANSMITTING CONVERTERS

At a price you can afford

MO DEL RF RA NGE (MHZ) l- F RANGE
C432 ~2 432 ~434 28~30

C432 ~5 435~437(OSCAR) 28 -30
C432~7 427 . 25 61. 25
C432 ~9 439 . 25 61.25

~~~~o.L_~__<?~~,:':.!~!-_~~~~~\!,:~~~~!~o~~I~~~

A9 Extruded Alum Case/Connecto" $12.95

• FREE 197B CATALOG.

Frequency Schemes Available:
X V2 - 1 28 -30 M Hz = 50 ~ 52 M Hz
XV2 ~2 28-30 M Hz = 22 0- 2 2 2 MH z
XV2- 4 2 8 - 3 0 MH z = 144 -14 6 MH z
XV 2- 5 28 ~29 MHz = 14 5 ' 14 6 MH z
XV2 -6 2 6 -28 MH z = 144-14 6 MH:r

IT'S EASY TO ORDER!
O CA LL OR WRI TE N O W fOR nEE

CA TALOG OR TO PLAC E ORD ERl

NEW JUNE 1978 CAT. IS YOURS f O R THE ASKI N G !

e ither one

including cryslo l

-ONLY $34.95

RF RANGE (MHZ) H RANGE
50~52 28~30

1«-146 28 -30
1 4S~ 1 47 (OSCAR) 28~30

146- 148 28 -30
Aircraft 28~30

220 band 28-30
Other i-f & rf ronge' ovoi loble

MODEL
COO
C I44
CI 45
C I46
C liO
C220
Spec ial

XV2-( I TRAN5YERTER KIT $59.95
A25 Optionol Cabinet for Xverter&PA 520

FEATURES,

let you receive OSCAR signals and other excitin9
SSB, CW,& FM activity on your present HF receiver.

New VHF&UHF Converter Kits
•

e Linear Conver ter for sse, CW, FM, e tc.
e A froc tion of the price of other uni ts
e 2W p-e -o, ou tpu t with 1 MW of drive
e Ure low power top on exc ite r Or ottenuator pod
e Eo~y to align with buil t ~in te~t poin ts

VHF/UHFFM RCVR KITS
* NEW GENERATION RECE IVERS
* MORE SE NSITIVE * MO RE SELECTIVE (70 or 100 dB)
* COMMERC IAL GRADE DESIGN
* EASY TO ALIGN WITH BUILT-IN TEST CKTS
* LOWER OVERALL COST THAN EVER BEFO RE

510.95
$21.95

PB Kit
PJ6 Wired

$12.95
$24.95

e ' - I/2 x 3" e Cover. Dny " MHz band . ' 2 Vdc
_Ideo l lor OSCAR - Diode protect ion _2Od B gain

MO DEL RA NGE

P9-l0 26-88 MHz
P9-HI 88- 172 MHz
P9-220 172-230 MHz
PI4 Wired Give e xoc t band

• u'e 0' Linear or CI",s CPA', • For XV-2 Xm tg
Converte~, T50 Excite~. or any 2W Exciter

ISO Si " Chonrlel , 2W Exciter Ki t For 2M, 6M, O!"

220 M Hz ••• • . • •• • • • • • • •• • • • • • • • • • $49.95

Miniature VHF model for
e Covers ony "MHz bond tight ~poce, ~ ,i ze only
- 20 dS g::>in _ 12 Vdc 1;2 x 2-3/8 inche,.

MODEL RANGE
P8-LO 20-83 MHz
P8~HI 83~ 190 MHz
P8-220 220-230 MHz
P16 Wired Give exod ba nd

FAMOUS HAMTRONICS PREAMPS

let you hear the weak ones!

Great for OSCAR, S58, fM, ATV . Over 10,000 in
use throughout the world on olltyp..s of receiver',

P1.5 Kit $18.95
P35 Wired $34.95
_ Cove" any 6 MHz band in
UHF range of 380-520 MHz
- 20 dB g::>in _ Low noire

Delux" vhf model for opp 
licotion s where 'p""e perm its.

P9 Kit
PI4 Wired

Belmon,Rd; Rochester, NY 14612 H16

IN CANADA, send 10 Comteci 5605 Westluke Ave;
Montreal, Que H4W 2N 3 or phone 514~4a2-2640.

Add 38% to cover duty , 10)\, and exchorJ9" rote.

O U se cr edit c ard, c . o . d . , ch ec k, m . a .

O Ad d $2 .00 shippin g & han dllng .

O P HO N E 71 6 - 66 3~ 92 54 . {Answering
service evenings and weekends for your con 
ven ience . Penonol_vlce 9-5 e<n tem time . )

R70 6-choM el VHf Receiver Kit for 2M, 6M, 10M. ,
220 MH:r, or com'l band~ • • •.•• . •.••• $69.95
Optional xto l fi Iter for 100 dB odi chon 10 . 00

..... H16

R90 UHf Receiver Kit for a ny 2 MHz ' egmen t of
380~520 MHz band •. ..•• . ..•• ••••. . $89.95

LPA 2-4 5 Kit $109 .95
• 4SH out ~i neor) or 5fJW (el"" C)
e Mode ls for 6M Or 2M
LPA 8 - 45 Ki t $89 . 95
For 2M, a- 1CN/ in, 4fJN out

L PA 2- 15 Kit $59 .95
• ISW out ~ ineor) or 2CN/ (d",~ C) • Solid State
T/R Swi tching . Models for 6M, 2M, Or 220 MHz



AO D $1.25 FOR PQSTAGEfH ANDLING
--~ -

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
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

FREE
ICo, FEI '.WITH
$6 &S10 0ROERS, f
DA TA SHEETS
WITH M ANY ITEMS,

SPECIALS -THIS MONTH ONLY,.,..,.,..
'..",..",
"

•.-0_ '.....
• _ _ 0 "_.
_ .. 0 '_'....
... Coo_ ," , , j_v ,_ ".
1 , • ....-_-",

OlOC. "., " .. -.._,...., ...

,.,. • " ,_ n ....." ""f T' "_"'"' , G.,>II,... ...c T . " ,__
,." " 0001 T,"'_ "'V _ " ",.- "'...-." _.
, " 0' ...,...... .., '" _ ' ....
1II4IU 11 " '.._ 1 "
U12 ' • • • 0' ..."l" .-<_."..._ ,

"Ill'..,,..,
".
".-,..,..,
••,M..'..,
m,
m,..'..,

, ., .
<1113".,......'."10.,.1"
""naD'
c••',.
«lOll.
C.....
_0:010'.,....
.11'"••

, ...... c..... D. .... ."'~ 101' V..0_... TO'._..~ ..__. ",.
, _._ DIP
..... , , _ DIP

.............. 0_.. DIP
00011.' C._ .. 0..... 0"
" ,.·...u I"'.. " DIP
..;.+_ 0 · ... . ' 0:1111•• ,..
n ...._ ID_...'M .,,~".. DC .. ,_.,...".../l_IO....... DIP
0001 .".oio D. _... "DIP
"";'" " . 0..... "DIP
0001 .,.oio D. _ t..... "DIP. _ . _ ,.,tD__

"••M
M..,

m,
ll,",...
•, .

,....,
m,..,
.,."

".,. ,00'0 '.0'" ' "-Tn, " '01,'"____~ ... _ 11,"

SEND FOR .OV.·S NEW ,g19 CATALOG
NE.RlV '000 SE.. ,CONOUCTORS• • rrs. CAPACITORS. H C.-SENO ~5f SU..P

MORE SPECIALS: lfIW'.

M'
M'

$1.15

•..
#

M'...
N'

M

."

FSJ\25C,M DK>do ..
MPF, 02 21X1MH F ....
_13 MOSHT IIf Amp
U"32HkM'" 1., 0. Amp
l MJ76 "'" Va" II.. mOl.
NE55S To... mO f.
l M72J 2_3JV"" DlP
lM141 Com,. Op Amp mOl.
lM'oI68 c...o 1., mOl.
eA3086 5 T A".. DIP
IICAn _ ~; 1,0.. 3OI'l

'OlSl...
"1S1.....,..,..,
'IUS.....,..

*SUPER SPECIALS:...

RF)lI' Rf ""- _T,"'".... 'D·25W . 3-3I)MH. TO·3 $!i.00
665x T,..- '",·11.. o;u , ,"""" " .... 665 1..1..... i 31$1
RCA'Il4TK 0u>I T R , ' 0..2 to 3OV . 200mA To-ti8 S:UO
RC4'95TK 0 ... T R I".. , ' SV. 100mA ITO·881 ~-'"

IlO38 W_'..m110_ n A W_ Wi... C~w... '" 0 . .. c,n

1NJ-l c..-......>um """"
1N9' 4 'OOVI1Om.. 0;_
l N400' SOVl'A R__
H"'S43OV 'N9' 4
eR' SOV Y.A Bold.. Roo
21<2222 Nffi T,,,,~,,..
2I<2lKI7~N~ T..........m
21<3055 ""- X,,,.. 'OA
2..3904 NPN _ ~'OO

21<3908 PNP _ ~' OO

cP6I:iO _ FEY liAmp

ELECTRON ICS
WOODSIDE , CA 94062

RCO'''50N " SV • [,(IMA VOlTAGf RfGUlATOR IC. v........ to_ no" H R....._ ".V Supply "" 01' AMP'~ . t<.

R_ ""Iy ""' Dc l'a.-3CV) . Dd 2 ,,",pou _""'~
Wi... o.u -. S<hotPo'"", a·. .. mOlP ,1.2S

RCA''''' o....co 711 low-Floi .. Op A.mp mOlP 10,95
lM':JO< f .. "'",,;... . S,.... 00"""'"'''''' o,p 0 .9\1
LM2'" fM If s..""""m (' f A..... , Dot., lIml' ..) O,P 0."
'N82&3 tIot Con_ 0;_ UV • 'rnA D.' n, OO·:\!; 1.00
U ..'RS--G<ooclt. V."... 3.3. 3.9, 4,3, 5, 1. 6.8. 8.2 400mW 01/$1.00

9,'. '0, '2, '5, '8, 18. 20 . 22, 2., 27, '" :l:lV I' ' Oll! 1 W"" 3/$1.00

_MONEY·BACK GUARANTEE
_ALL TESTED AND GUARANTEEO

ADVA
BOX 4181 GB.
Tel. (415) 328-1500

OTHER ADVA KITS:

t_.L .....' ' . " 0... """" _ .. w"" _., -. """' "'• .,. ,." ..." ""'''_1<1'' '''' _ .... _ ...... __,.. ,.. .._~_ ..oo
" r, w""' ............ "0" _',__'" ".. "''''' '118.... '..._ '" ""'"...........,-..,-,-", ....--..-....... ",_ ....... ,.."....,_...---- "',,-,"'"--..-."'11' >DO .". CAl..... ..,......'", ~~ ......."""""", ",..", ~ ,_
So.' ". " .
,,_, ~ _ ru.• ''' J _''" U.•.
0:.--_ ",", .." 00 .....'.. _ .. "" ,._ S1O. ""', ._0 _ ... _
,., . ' ''_ ""... _,"" _ . COD..-0__ " .ttl ...... _ ..

'-"GO< """' .11 U. -. CUOf. TTL. Oil. ATe. ""- "'." _ 'C"
.... ,• ..-.~ ~ .... ' _ -. • '- wI. , ' ,
.... _ . .... "0 , <-0 __ _ , """.,.
....0 .'~V"'T" ""'• ...-eV ."• .-...- """" .....,-- ........- _,,-_ ___--
" ojodL .~,_ _, 'V • -. IN ,,"V • -.... 'S' •"""""._""_ _w_... . .
"- _ ..._..._.._"-_...._--- ......t_ ""_.. __,... .._;__ "'_."" 'U.", ,,,,"- --

NEW SPECIALS
LM318CN High Speed Op Amp 50V/I's mOIP $0.94 lN270 Germanium Oiode 80V 200mA 4/$1
lMJ180 High Speed Dp Amp 50V/"s DIP .90 lN82J Temp Comp Reference
lMJJ9N Quad Comparator Single or Dual Supply .19 6.2V! 5% • .005%(' C $0.60
LMJ80N ·8 %WAudio Power Amplifier 8·22V .90 lN9 14 Silicon Oiode 100V 10mA 25/$1

NE567V Tone Decoder (PLL) 0.01 Hz to 500kHz .99 lNJ044 100V Zener lW-Better than an OBJ .75

XR561CP Tone Oecoder (PLL) O.OlHz to 500 kHz .99 lN3045 110V Zener lW-Better than an OB2/0CJ .75

LM12J CN Precision Voltage Regulator 2·J7V DIP 3/$'
1NJ071 200V 100mA Switching Diode 40ns .30

lM741CN Dual 741 Compensated Dp Amp 2/$' 2N2915 NPN Oual Transistor JmV Match 11100 $1.95

SA01024 Oual 512 Stage (1024) Audio Delay Line 2NJ8l9M N·Channel RF FET 100MHz Amp .35

"Bucket Brigade" Appl. Oata included $18.95 2N4020 PNP Dual Transistor 5mV Match /l250 5.00

XR2206CP Function Generator with acplic. data 4.40 2N4445 N·Channel FET 511 Switch 3.50

XR2242CP l ong-Range Precision Timer " s to day~ 1.50 2N5J94E Ultra-low Noise J·F ET Aud io Amp $1.25
1 YEAR TIMER Kit ·2 XR2242's and Applic. Note J .OO 2N59l2 Dual J·FET RF Oit Amp to 800M Hz 2.90
LM2901N Quad Comparator +5V or 2 to J6VDC SUO 2N6028 Programmable Unijunction Transi:;tor .45

CAJ018A 4·Transistor Array/Darlington .99 2N6449 JOO Volt N-Channel J·FET AmplSw 2.00
CAJ028A RF /IF Amplifier OC to 120MHz 1.25 CP640 Broadband FET RF Amp 140d8
RC4558 Dual High Gain Op Amp mDIP J/$l Oyn Range $4.50
SPACER Kit . 4 ea of 5 asserted size spacers SLOO EJ04 N-Channel RF FET J .8dB NF @400MHz .50

MPSA 12 NPN Dartington Teensistcr 1120,000 .75
t 15 VO LT Regulated Power Supply Kit-Easy assembly, TIS88 N·Cha nnel FET 400MHz RF Amp .60

5mV regulation, 100mA, fully protected.
RESISTD R Kit-150 pes Jli W. 20 most cemmcn values,Includts all components and hardware,

no PCB or case-Add $1 .50 for shipping $13.95 individually packaged, 5 to 20 pes each . $4.95

PC 80ARO Mounting Kit-8 ea spaear, screw, nut
and washer-J2 pes total . $1.00

SEND FOR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.-SEND 254 STAMP.

"A24

ELECTRONICS

BOX 4181 GB

WOODSIDE, CA 94062,
TeLI4151 328-1500

300



Real-State-of-the-Art
TWO NEW AceoceBATTERY PORTABLE COUNTERS

Factory Assembled $329 ,95
Kit Form $279.95
NI·CAD Battery Pack $ 19 .95

OPTO-8000.1 A 10Hz to 600 MHz - FREQUENCY COUNTER

• Precision TCXQ time base 0.1 PPM Stability 17·4QoC
• Super Sensit ivity with preamps in both Hl-Z & 50 Ohm inputs

< 10rnV to 50MHz, 25 mV @ 150 MHz <50mV to 600MHz
• Auto Dec imal Point • Aluminum Case • Socketed lC's
• Three position attenuator: Xl , X l0, Xl00 (avoids fa lse

counti ng)

#OPTO-8000 .1A
#OPT0 -8000. 1AK
# NI-CAD-80

OPTO-7000 10 Hz to 600 MHz MINIATURE COUNTER

• XTAL (TCXO) Time Base ± .08PPMrC
• Aluminum Case _ HI-Z & 50 Ohm inputs
.1 Sec . & 1/10 Sec. Gate times _ Auto Dec. pt .
• Built-in Prescaler and Preamps Standard
#OPTO·7000 Factory Assembled - 1 Year·Guar . . $139.95
#OPTO·7000K Kit Form , ."" ,...... . . . . 99,9S
#AC-70 AC Power Pack. " , .. .. .. . . . . . .... . 4 .9S
#NI-CAD-70 NI-CAD Battery Pack ",. 19 .9S
#TGXO-70 Precisi on TCXO Time Base

<0. 1PPM, 17-40°C 79.95

ORDER FACTORY DIRECT - PHONE OR MAIL

TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order
for shipping. handling and insurance To all other countries, add 10% of total or
der. Florida residents add 4% state tax. C.O.D. lee: $1 .00. Personal checks must
clear berore merchandise is shipped.

y" Reeder Service-see page 323.

ACCESSORIES

PROBES:

# P-l 00 50 Ohm , 1X $13.95
#P-1 01 Lo·Pass """""" 16 .9S
#P-l 02 H1-Z, 2X 16.95
# AP- 8015 UHF Counter Preamp 20 MHz to

600 MHz 15-50 DB Gain
(Not Shown) .. $49 .9S/Kit $39 .9 S

#0-450 Antenna
Rubber Duck RF Pick -up 450 MHz ... $ 12.50

#0-146 Same as above
146.5MHz , , , , , , $12.50
#RA-BNC Right·Angle BNG Adapter for
above Antenna , . . , , , , . . . 2.95

OPTOELECTRONICS, INC.
S821NE 14 Avenue
Ft. Lauderdale, FL 33334
Phones: (305) 771-2050 771-2051

Phone orders accepted

301
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NOT ASSOCI"'TEO WITH OIOITAl
RESEARCH Of CALIFORNIA. THE
SUPPLIERS Of CPM SOFTWARE.

2 KITS FOR $279

KI T FEATURES
1 Addr....Satl'.. as lour sep..ale 4K
Blocks
2. ON 80ARD 8ANKSELECT COfcu llfy
1Cromemco Stsndard 'i Alia.... . up 10
512K on lone'
3. Uses 21 14 {450NS) 4K Stal'c Rsms
4. ON BOARD SEL ECTA8LE WAIT
STATES
5. Double s.eee PC 80s,d, ... '1 11 SO lde,
mask snd s,lk ee-eeoee layout Gold
plated contact longe"
6 All sdd ress snd dats line. Iully
buffered
1 Kit 'ncluae. ALL pan. and ,0Ckel!
a PHANTOM," lu mpe,ed to PI N 61
g LO WPOWER und.., 2am ps TY PICAL
I,om tile _8 Vall BUls
10. 8 1ank PC Board can be populaled as
any mulliple 01 4K

Fully Assembled & Burned 10
$179.00

Blank PC Board wI Documentation
$29.95

Low Profile Socket Set . .. . . 13.50
Support IC's (TTL & Regulaton)

$9.75
Bypass CAP's (Disc & Tantalums)

$4.50

FULLY STATIC. AT DYNAMIC PRICES!

FULL WAVE BRIDGE
4 AMP. 200 PIV.

sse 10 FOR $5.75

-$'15.75 ea.
PRICE CUT

450 NSI 2708 EPROMS
Now full speed! Prime new un its from a m ajor U.S . Mfg . 450 N .S .
A ccess time. 1K x 8. Equiv . to 4 ·1702 A's in one package .

"" s35900..~
Q CD"'PLETE I(IT

SPECIAL
INTRODUCTORY OFFER !
Buv 2 KITS (32K) fOI S650

450 NS

FULLY S-100 COMPATI8LEl

Blank PC Board witll Documentation

BK LOW POWER RAM KIT-$14S .00

te
'"'

soldar
Gold

ALARM CLOCK CHIP
N S MM53 75AA Six Digits .

With full Data Newl

$2.49 each

10 for $3.95

Ire ploYided
(450NS) USES 21 L02 RAM'SI

16K STATIC RAM KIT
QUR LATEST COMPUTER KIT!

3 FOR $1

KIT F£ATIIlES:
1. Doubled sided PC 80ald with

muk and silk Kreen layout.
~llted conuct finlln.

2. All sock.ts included.
3. Fully buffered on III Iddress

dltllinltS.
4. Phlntom is jumper selectable

pin 61.
5. FOUR 7105 regglaton

on cald.

MOTOROLA QUAD :)P _AMP
MC 3401 . PI N FOR PIN sue,

FOR POPULAR lM 3IlOO,

. (

1ul1Jf S~· AOD

$20 FOR
250NS

MOTOROLA 7B05R VOLTAGE REGULATOR
Same as st a nd a rd 78 05 e xce p t 750 MA o u tpu t .
T O -220. 5 V OC o u t p u t .

44c each or

..........................................................................................• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •. •...•..•...•..............: ................................................................• •
•

• •••• • • • • • • • • • • • • • • • • • • • •• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 ••••

• •••••••••• •• •••••••••••••••••••• ••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••• • •.. ~ :~ .. .. ' ' ..•...: .....'

:::::; 16K E-PROM CARD :::
:::::: ~! IMAGINE HAVING 16K OF SOFTWARE ON LINE AT All TIME! ::::
m~~: KIT FEATURES: S·100 IImsaiiAltairl Buss CompatiJle!;::
. . .. . . 1. Double sided PC baird witll soldel I PRICE CUT! ::::
• • • • •. m;nk and silk Sl:reen and !!Old plated - I I ....Ii:::: 2. s:le~a:atb~~n::i~·statn. $ 5 7 .50 kit ::::
. . .. .. J. An iddreu lines & data lines buf· .•••
• • • • •. fered! ... .
• • • • •. 4. All sockeu included. WAS $69.95 .•• •
I::::: 5. On card regulators. SPECIAL OFFER: ::::
... . . . KIT INCLUDES ALL PARTS AND .•••
. . . . .. SOCKETS Iexeept 27118·s). Add $25. fOI OUI 2708's (4S0NS) are $8.95
• • • ••. assembled Ind tested . wilen Dillcllned witll above kit.••••••••••••
I••···.....
•••••
I•····.....
•••••••••••••••••••••••
I•····.....
•••••••••••......

••••••••••••••••••......••••••......••••••••••••••••••••••••••••••••••••••••••••••••......••••••••••••••••••••••••••••••......
••••••..................
••••••••••••......••••••••••••••••••. . . . .. WHY THE Z114 RAM CH1 P~

. . .... We 1""lll1e 21 14 ... ,11be the ne~l ,ndustry
• • • • •• standard RA Mch,o 110 0.. ll1e 2102 was)
• • • • •• ThiS mean. once, availab,l ity. and
• • •••• qualityw,1I all be gOOd' N..xt, th.. 2114 ,s
• • • ••• FULLY STATIC' We teelmis'slhe ONLY
• • • • •. way 10 go On I ll .. S· 1oo 8uss' w.. 'v.. all
• • • • •. hea'd Ihe HORROR SIO"'" aboul Sam..
• • •••• Dynam,c Ram 80ards lIaving IrOuble
...... willi DMA and FLOPPY DISC DRI VES
• • • ••. Wllo n....ds Ihe.e . ind. 01 problems'
. . . ... And fonally ......" amOng ollie, 4KSialic

RAM 's Ille 2114 stands cur! NOI all 4K• • • ••. '33.00• • • ••. SIalic Rams a' a craated equal' Some 0'
11le otll.., 4K's hs. .. cloc.ad cllip enable

I::::: lines and .ar iou. tim,ng ....'ndo...s lUll a' LOW PROFI LE S OC K ET SET - $12.00
crltlc, 1as Dynamoc RAMs. Some 01 au,

.::::: compet,tor's 16K boards use tll ese ASSEMBLEO & TESTED - ADD $30.00
•••••. "tri c.y" de- ices . 8ul not us' The 2114 's
•••• •. 11le ONLY log,cal choice fa ' a trOuble· 2114's 4K RAM's _ 8 FOR $69.95

l'ee, slra.glll lo' .... ard des,gn.•••••••••••• SUPER SPECIAL: BUY 32 KITS (512 KILOBYTES) (8-64K BANKS) for s9,99500......
•••••• NATIONAL SEMICONDUCTOR SALEI Newl REAL TIME
I::::: JUMBO CLOCK MODULE 1N4148 DIO DES . S llI CON , Computer Clock Chip
...... 'HWR'. Same as 1N914. New. N.S. MM5 3 1 3 . Features•••... $695 . 'OU" Ju..ao "O<C~"C"'SPl.YS factory prime. Full Leads . BOTH 7 se,ment e nd
...... • " R'Al" ... "'''... T 100 FOR S'
•••••• • ,. l.P... S'CNA'OU''''' ' BC D o utp uts. 28 Pin...... @._ :~g:::'G':."~=~~~ROl 1000 FOR $17.50 D IP . $4.95 with 0.11
••••• • _ • row,R '.OLuR' ,NO'CAlOl'
••••• • , . , • $t.m's~OOlO " ..,A, MICRO-MINI TOGGLE SWITCH
• • •••. . o,.,e' "0 0'"'' CLOW AF>,

• CO"fSW"~ 'Vl'O'"•••••• ,AC x...." ' ''.1 S P OT By RAYT H EO N .••
•••••. Assl"'lIll01NOT AIIITI COMPARE AT UP TO TWICE 99¢ MADE IN USA!W lTH HDWR, .••
•••••. JVl '1'1 " ' 0" OUR PRICEI '
•••• • • w. ..... ""',,.,,':...... _ ot,.. "~,, Ru' PERFECT FOR un '
•••• •. " ~ ,."..o.ot " •• "'O<l".. .. ,,o<. WITHATI"'E.ASE. EACH 6 FOR $5 .••'
•••• •. ."''''1 0010 _ SI.IS ••• '••.... ...,...... D"t I R he· TERMS: Add 30$ postage. we gay ba lance. Orde ra undo' .•• '
.1.:'::':':' 19I 0 eseo,o,rTc'XA" erpercncn $15 add 75¢ handling No C.O, . We accept Visa, Maslo r- ....charge. and Amencan Exp' ess ca rds r e x Res add 5'11. Tax .•••

Foreign orders (except Ca nada ) add 20% P &. H 90 Day ••• ,
.'.::: P . O . BOX 401247· GARLAND. TEXAS 75040.(214)271 ·2461 Money Back Gua,anlee on all Items ::• ••. . ' ,••..... .' .. ..' ; ' . . . . . . . . . .. ... . ... . . . .. . . . . . . . . . . . . . . . . . . . . .. ... .. .. . . .. . . . . . . . . .. . . .. . . . . . . . ... . . . . ... ~ .. .'" ........ .................... ................................. ............ ............ ..
• ~•••••••••••• I ••••••• a ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. ; ; ..; .•••••• - .



6 FOR $1

ITT READOUT
DRIVER rc

#508
HAS 8 DARLINTON
OIGIT DRIVERS.

18 PIN DIP.

MINIATURE SIZE'
100 K OHMS

PLUG IN CLOCK
TRANSFORMER

LIMITED
STOCK

11 .3VAC

Brand New by Dig itran.
Used in Hand Held Calculators .

75¢ 3 FOR $2

EXPERIMENTERS KEYBOARD

2 FOR $1

EXPERIMENTERS PHOTO
AMPLIFIER

NINE DIGITS.
COM MON CATHODE. NEW'

#5082-7430

75¢ 3 FOR $2 3 FOR $1

Mini D ip, 8 Pin Clear Pack age. MFG . for a large camera
outfit. Contains a silicon light sensor and some sort of OP
AMP. Sorry, NO DATA. You figure them out!
SUPER DEAL!

15 OHM 22W - 3 FOR $1
150 OHM 5W - 5 FOR $1

(jIjJ

TOP QUALITY.
SMALL SIZE.
SOO MA F.S

$2 99 each

CONSISTS OF MOSTEK MK5031 0 CHIP (FEATURES
SCIENT IFIC NOTATION ). MATCHING DI GITRAN
KEYBOARD , AND HEWLETT PACKARD to DI GIT
READOUT. REQUIRES ONLY 12 VDC and 2-75492
DRIVERS TO OPERATE. WITH DATA!
USE YOU R IMAGINATION AND BU ILD INTO YOUR
OWN EXOTIC ENCLOSURE.
VERY LIMITED STOCK. COMPUTES TO 10....

4 FOR $1

$1 75
each

4.000 MHZ
Perfect fo r Micro Processors

-

lIJIIIJII\\\\\:!

"", "' ..
rn .. ~!1

a a an
a a o 0;'
a a DO

a D DD

SCIENTIFIC CALCULATOR SET
A,.-l:- ;0.4.....
~.... 0'"
!<~
~

(
FOR ALL 3)

PIECES!

CLAIREX OPTO ISOLATORS

RESISTOR NETWORK
By CTS. Has eigh t 5.6K Resisto rs In

one 16 PIN DIP.

•••
...
...
......
.........

..

•••
......

•• •
••

•••

...•••
•••

...

...

•••

•••

..

• ••

...

•••

..

•••

...

.....

•••

•••
• ••
• ••
•••

...

..

..

• ••

..
••

•••
•••
• ••
• ••

..

...

• ••

..

•••
•••
•••
• ••
• ••

..

•••

• ••

'. .. Lamp and Photocell combination.
'•..
'::: Lamp is 5 volts. Photocell range is lOOK OFF, to 300
••• OHMS ON .
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NO·TIME·LIKE·THE·PRESENT SPECIAL

• •• •

• •

•
• -
•

•

•

•
•

.- We think the MA1003 eloek modu le Is the best clock mO<lule
gOing ... add three time-setting switches, a sou rce of po wer. and
you 're up and running. It has its own crystal controlled limebase
so you can run it from 12V DC - ideal tor car, van, truck, boal,
nero day, or any other mobile app li cat ion. Large (0.3-) blue-green
ucweeceot readouts are visible under ambienl ligh t conditions
that would wash out LEOs. Al so , t here are spec ial options l or car
app lications (lor example, turning on head li ghts dim s the d isplay
slightly l or night vie wing). All in all , whether you need on e lor
yourself or want to present someone with a neat gilt, t his is an
excellent choice. Inc ludes appli cat ions data.

OUf regul.r price Is $1 6.50 ••ch, or 3/$46. But II you order before
November 30 , 1978 and mention the magic words " 73 Magllllne",
take 5% otl . Thara 's no time like th e present!

.........................................................
12 VOLT, 8 AMP POWER SUPPLY: $44.50

~G'

T£~..a: Add $ ' _'''lI '0 or I' S. A'_ .... '" S'llo "' iOl>i"ll. _ 100
,2\1 ....~'. l"-' "'_ l · W ,,_ -... 1", UPS __
VISA..~__"'geI " ' S """I "a" _ 2' nt,,,,- _., ,OIS! H2_.coo.
01< . "n......_. C81,'_._ ..... ....

BILL GODBOUT ELECTRONICS
BOX 2355. OAKLAND AIRPORT, CA 94614

Sprague 2 x 30 Amp Line FlIIer (stock ItZ-048 j : $22.50.
We don't have thai many 01 these hanging around, so It
you know what they're good lor, be tter o rder be lore the
word gets around.

OUR FLYER LISTS MANY OUTSTANDING
BARGAINS ALONG WITH OUR REGULAR
REPERTOIRE OF MEMORY BOARDS, COMPUTER
ITEMS, AND MUSIC KITS. SEND US YOUR NAME
AND ADDRESS, AND WE'LL GET ONE TO YOU
RIGHT AWAY. NEED IT IMMEDIATELY? AVOID THE
BULK RATE DELAY BY SENDING US 41 ' AND
WE'lL SEND IT OUT FIRST CLASS.

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

A VERY QUIETING SPECIAL

Heath H8 owners are recognizing that accncram VI'" oilers a Iruly superior
value; where else can you l ind a 12K board at th is price that is tully stauc ,
draws a minimal amount 01 current, and is expressly engineered for l ull
electrical and mechanical compatibility wi th t he H8? Our regu lar price Is 5235
per "unktt'' tsockete and bypass caps are pre-soldered in place), but i l you
mention our special you can now have two " unklts" lor only $399, This is a
limited Quanti ty special, so don't delay it your H8 is looking lor more memory.

95H90 HIGH SPEED PRESCALER:
Here I" a lIoad price on ,In Item thaI' s prelly much mandalOry lor

h igh frequency counter construction, Whl'. they l8al. $ 9 .50

CRYSTALS

Xll M

XTl ....uo
XUM
XU.5IM

XU...
XU_UUM

n ..
n ..
n ..
XT10M

Xl12 M
XlUM

Xl,.M

XUOM

Whenever we advertise crystals they always sell wen.
Here's hoping the magic continues to work -

U SOOK 500 KHz, aeries moce. fuM.menl al. wire leads.
HC6IU peckeg• . . . 14.15

Same as eec... but 1101Hz ... n .n
Same as ebo'<'•. bull .8(32O 101Hz ... 1S.'5

Same as ebo'<'., bul 2101Hz ... 1S.'5

Same as aoove. but colottlurst (3.!i8 MHz) . .. 52.25

~ 101Hz, M<~S mode . l und_ tel . He18 pkg ... 5-4.'5
Same as above , bul ~ !)31 5 101Hz . . 5-4.95

same as 1iDCrfe , but 5 101Hz , •. 5-4.U

Same as above. bul 8 MHZ ... 5-4.U
Same as above, bul 9 101Hz .•. 14.' 5
Same as abo.., but 10 101Hz s.4.t5

Same as above. bul 12 101Hz 5-4.U
same as ebo'<'e. bul 15 101Hz 5-4.U
same as aDoYe, bu t 18 101Hz .. , 5-4.U

same Q aDoYe. but 20 101Hz .. , 5-4.U

ThiS isn't exactly a spec ial , but then again we haven 't raised the price In
Quite some time ... in this day and age, that counts for something .

This supply is Ideal lor powering anything t hat needs 12V DC wi th a lot 01
current capaci ty, such as transceivers, portable TVs and tape players,
monitor ing equipment , or even bunches of floppy disc drives. Handles 12A with
a 50% duty cycle. InClude s crowba r overvottage protection, current lim iting,
adjustable output 11·14V, cu st om wound extra-eeavs duty transformer, uner
caps. and rect ifier d iodes mount on circuit board). Does nol include case or
hardware. With full assembly Instruct ions.

••••••••••••••••••••••• ..... .••••••••••••••••••••••
HEATH H8 MEMORY SPECIAL

There are l wo way" 10 bUy lo:trmlnal sl rips. Eilher 110 10 your local
c heln $IOre and pay lhrOUlIh the nose lor quanti ties Dione. or Slock
up when you see a really lIoad price. Needlees to say, we
recommend Ihe tatter. Thle Is an aasorlmenl 01 6 and 7 IUlllypes
(cenler IUllllroundedj: no choice, bul 7 lUll sl <lps predomlnale

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

•••••••••••••••••••••••••••••••••
TERMINAL STRIPS: 30/$2.00
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Corn,l etely Assembled

CONNECTORS
25 Pin·D Submi nialurl

1 16 VECTOR BOARD

,..

0' _ _ ....-.............'-.. ........----.-- .......,_w""
' ....' IlIoI..."

".': : : .".._..........-

SUP 'R' MOO II
UHF Cllanne' 33 TV Inl, nne Unil ll.it
".,.-- '1ls: .. ...... - a.... or COlOr s.,-.,

J
.. ea.w..u TV lID~ !lIlIlIIr IDr

I "..,. <DII;lUII<1 ccrv came<>

_

. '... _.- ""'"'"~... SOl.·20 11l$ -80 a I. ;to

•.. 110O M .. ..- ID CIIlnftt; JJ
o ILlHf,'.__ .-_-..._".

Po.., No.
08251'·4·1'
08251' -4-5
D82$S -<l -S

' ' '''' o;us,
""." u'"

~.

012$1'11. ,;ctvrHI
OllS5
11I512:1"1

"'"_ ..-
MOLEX CONNECTOR PINS

SPfClF ICAno~s ,

la-UUW·IM '., U ............. , . ~I ''''1-0""'- -, . _
00lI00I """ ... _ -0 ' ,0 _
_~_ 'oo toO ...
-. t>ot>oI ClK_ l$'"__

PlAT NO. RATINGS
IlIAm I'Oln . ....

SOtV1S·S· 15 5 J
SOL V15·12 ' 1~ 12 1.5
SOl'l3(l·5 se 5 6
SOl V30·12 46 12 4
0\'1' 1 ...' ..... "'....."" '" SOlI'3O-1 -11
"SOI.Vl1-5 '2- fNP - ~----_1

•

"

-~_.-

,..· .... ' ...'r
SH9

DB 25 Serle. Ce bles
C.bl. l.M>91~ Connecl.... p, le.

4 Ft 2·0P25P S15 95 ..
4 H 1-0/'251';1·255 $1 6 95 ..
4 ~ l-DP2$ $17 95 ..

Dipped Jumpen Plugs
OJ"'! I n '14"'" $1 59 ..
DJ!6-' 1 ft '.1 6 "'" 1.19 ..
OJ2<I·l 1 ft l·2<lPwI 279.
!lJ14,'· ' 4 1 ft 2· T4 P1. 279 ..
0,11 6- '- 16 , . 2-16 "'" J1 9 ..
Q.R<I_11 6 1 ft 2·2..... 495.,.__I_.... ..._"J1~."-

INSTRUMENT/
lOCK CASE

v- RHder Se rvice -Sf/e pege 323_ 305



lN914
lN4005
lN4007
lN4148
lN4733
lN753A
lN758A
lN759A
lN5243
l N5244 B
l N5245B

DIDDES/ZENERS
l 00v 10mA .05
600v lA .08

l000v 1A .15
75v 10mA .05
5.1 v 1 W Zener .25
6.2v 500 mW Zener .25
lOv .. .25
12v .. .25
13v .. .25
14v .. .25
15v .. .25

SO C KETS/BR IDG ES
8·pin pcb .20 ww

14·pin pcb .20 ww
16·pin pcb .20 ww
18-pin pcb .25 ww
22-pin pcb .35 ww
24·pin pcb .35 ww
28-pin pcb .45 ww
4Q-pin pcb .50 ww

Molex pins .0 1 To·3 Sockets
2 Amp Bridge 100-prv

25 Amp Bridge 200-prv

.35

.40

.40

.75

.95

.95
1.25
1.25
.25
.95

1.9 5

TRANSISTORS, LEOS, et c.
2N2222 NPN (2N2222 Plast ic: .10)
2N2907 PNP
2N3906 PNP lPiastic: · Unmarked)
2N3904 NPN (Plast ic:· Unmarkedl
2N:JJ54 NPN
2N305S NPN ISA GOY
T1 Pl25 PNP Darlingto n
l.Eo Gr..., . Aed , Clear, Ye llow
o .L.141 7 sag SIS" High c:om-enode
MAN72 7 Mg com-anode IAed)
MAN3610 7 set! c:om-anode lorange)
MAN82A 7 seq com-anode IYenowl
MAN14A 7 $l!gcom-cathode IAed )
FNo359 1 $l!g com-cathodeIRed)

.15

.15

.10

.'0

.35

.50

.SO

.15
1.95
1.25 .
..,S
1.25
' .50
1.25

9000 SERIES

9301 .85 95 H03 1.1 0
9309 .35 9601 .20
9322 .65 9602 .45

10%
15%
20%

S PECIA L
DISCOUNTS

Total Order Deduct

$35 · $99
$100 · $300
$301· $1000

74S133 .40
74S140 .55
745151 .30
745153 .35
74S157 .75
745158 .30
745194 1.05
745257 181 231 1.05

74lSOO .20
74LSDl .20
74lS02 .20
74LS04 .20
74 LS05 .25
74 LSOB .25
74 LS09 .25
74 LS10 .25
74LS1 1 .25
74 LS20 .20
74 LS21 .25
74LS22 .25
74LS32 .2 5
74LS37 .25
74LS38 .35
74 LS40 .30
74LS42 .65
74L551 .35
74L574 .35
74LS86 .35
74 LS90 .55
74 LS93 .55
74 LS107 .40
74LS123 1.00
74 LS151 .75
74LS153 .75
74LS157 .75
74LSl64 1.00
74L5193 .95
74L5367 .75
74L5368 .65

LM723 .40
LM725N 2.50
LM739 1.50
LM 741 (8·1 4) .25
LM747 1.10
LM 1307 1.25
LM 1458 .65
LM3900 .50
LM75451 .65
NE555 .35
NE556 .85
NE565 .95
NE566 1.25
NE567 .9519

.35

.75

.55

.95

.25

.20

.25

.30

.20

.35

.45
1.95

.45

.65

.45

.40

.45

.55

.55

.85

.35

.35

.25

.25

.35

.35

.35

.35

.25

.20

.20

.25

.15

.35

.60

.65

74H72
74Hl0l
74H103
74H106

74LOO
74L02
74LOJ
74L04
74Ll0
74L20
74LJO
74L47
74 L51
74 L55
74L72
74 L73
74L74
74L75
74L93
741123

74500
74S02
74$03
74504
74S05
74S08
74510
74511
74520
74540
74S50
74S51
74S64
74S74
74S112
74S114

.35

.50

.50

.15

.20

.20

.20

.35

.35

.25
.45
.25
.25
.40
.20
.25
.25
.25
.15
.25
.20

T L 
.85
.55

2.25
.75

1.25
.95
.75
.85
.95
.95
.95
.95

1.45
1.00
.75

74HOO
74HO l
74H04
74H05
74H08
74Hl0
74Hl1
74H15
74 H2O
74H21
74 H22
74H30
74 H40
74 H50
74H51
74H52
74H53J
74H55

- T
74176
74 180
74 181
74 182
74190
74191
74192
74193
74 194
74 195
74 196
74 197
74 198
74221
74367

75108A
75491
75492

LIN EARS, REGULATORS, etc .
LM320T5 1.65 LM340K15 1.25
LM320T12 1.65 LM340 K18 1.25
LM320T15 1.65 LM340 K24 1.25
LM324 N 1.25 78 L05 .75
LM339 .75 78112 .75
7805 (340T5) .95 78L15 .75
LM340T1 2 .95 78M05 .75
LM340T1 5 .95 LM373 2.95
LM340T1 8 .9 5 LM380 (8·14 PIN) .95
LM340T24 .95 LM 709 (8, 14 PIN).25
LM340K 12 1.25 LM71 1 .45

.25

.30

.35

.40

.55

.75

.75

.55

.25
1.05
.45
.70
.45
.35
.75
.60
.80

1.1 5
.25
.35
.55
.35
.45
.35
.75
.90
.85
.65
.75
.95
.70
.65
.55
.85
.60

1.1 0
1.25
.80

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74 100
74107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
74156
74157
74161
74163
74 164
74 165
74 166
74 175

7889 Clairemont Mesa Boulevard, San Diego, California 92111
(7141 278-4394 (CaM. Res.!

All orders shipped prepaid No minimum
Open accounts invited CO O orders accepted

INTEGRATED CIRCUITS UNLIMITED

.10

.15

.15

.1 5

.10

.25

.25

.55

.15

.15

.15

.25

.25

.25

.75

.25

.40

.15

.25

.25

.15

.20

.20

.20

.20
1.15
.45
.45
.45
.65
.70
.70
.50
.25
.25
.20
.25
.40
.45
.40

MCT2 .95
8038 3.95
LM20 1 .75
LM301 .45
LMJ08 (Mlnll .95
LMJ09H .65
LM309K ( 34oK-5 ~85

LM31 0 .85
LM311D IMlnl) .75
LM318 (Mini) 1.75
LM320 K5( 905)1 .65
LM320 K12 1.65

Discounts avai lable at OEM Quant ities California Residents add 6% Sales Tax
AlltC's Prime/Guaranteed . All orders shipped same day received.

24 Hour Toll Free Phone ,·80().854-2211 American Express I BankAmericard I Visa I MasterCharge

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
74 10
7411
7412
7413
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

.85

.75

.75

.20

.75

.20
1.95
.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 ase
1.45 8255 8 .50
1.75 8Tl3 UtO
9.50 8123 1.50
3.95 8124 2.00
9.95 8191 1.00

2107B-4 4.95
2708 9.50
l 80 PIO 8.50

4000
4001
4002
4004
4006
4007
4008
4009
4010
4011
4012
4013
4014
40 15
4016
4017
401 8
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066

4D69n4C04
4071
4081
4082

Me 14409
MC 14419

4511
74C151

CMOS

148188
1102A
MMS314
MMS31G
2102·1
2102l·1
2114
TR 1G02B
TMS 4044·

8080
8212
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CALL US WITH YOUR REQUIREMENTS

ASSOCIATED RADIO ~"·913.381 .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.

' 00

: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.





7294 N.W. 54 STREET
MIAMI . FLORIDA 33166

URPLUS
LECTRONICS
ORP. ~S"

PHONE: (305) 887-8228

TWX: 810.848-6085

WHOLESALE · RETAIL

- NORTH ELECTRIC TRANSFORMER 
2470-9024

117 V SOI60 Hz-Mult iple windings will produce:
+ 24 V dc- SO Amp
+ 12 V dc- l00 Amp
- 12 V dc-50 Amp

Other voltages can be obtained , complete
wi th specification sheets -Limited Qty.

RADIO TRANSMITTER
Type T-20/ARC·5
5.3 to 7 MC or 4·5.3 MC
Brand new-Never used
Tubes alone are worth t he price

$24.95
only 30 left less cover

$49.95 $49.95

KESTER H44-S0LDER
63/37 Alloy

.032 diameter.
-5Ib. Spool s Only

$6.00 per lb.

12 Vde SIRENS
Very Loud $8.95

TEXAS INSTRUMENT KEYBOARD

$.10ea.

15 lor $1 .00

50 lor $3.25

CERAMIC PRECISION CAPS-ERIE

47pF-l00V
22OpF-l00V
470pF-l00V
SOOpF-l00V
560pF-l00 V

l 000 pF- l 00 V
2000 pF 100 V

Has 3 slide
switches-28
different keys
keypads re
movable by
removing 4
screws.

-
--• •

-: '1°'j " l '='
• T .

•

$1 .95 ea.,
5 for
$8.00
10 for
$13.95

SURPRISE PACKAGE
Resistors, Caps, Semis, Pot s,
Relays, etc. We guarantee it to be
$25.00 worth o f materia l. Every
package is different.

$5.00

White Porcelain
Egg Insulator

1'/2 " x 1" SO¢ ea
3 for $1.25

Neon Panel light
110 Vac Amber, wi built in res istor

&. wire leads- 3 for $1.50

SIGNAL DIODE
1N4148

5 5 00 pe r hund,fKl
$25.00 per thousa nd

0 '. 15 IOf 51.00

WIRE WOUND
RESISTORS
.1 0 hm- 5 W

.10 0 hm- l 0 W
@ 15C each

POWER MATCH CONVERTER

Pearce-simpson
- Max Loads 30 Watts

converts: for positive
6 to 12 Vdc } or negative
6 to 18 Vdc ground systems
12 to 24 Vdc 3 '1z " x 3'/2 " x 2"

$7.95

STANCORTRANSFORMER
Hp·8180B-117 V in -

25.2 V et at 1 Am p
$3.00 ea.,
2 fo r $5.00
3 lor $6.50

PANEL METERS
2'1." x 2'1. " also 2'/." x 3"

1().().10dc Amps} $4.00 ea
0-20 dc Volt s

25-0-25 dc Volt s 2 for
0-25 ocVolts $7.00
0·50 ac Volt s

-Shunt Required-

New Dry Nlckel·Cadmlum Battery
2114 " x 2 3,4 " X 8 1,4 "

General Electric
12.0 Volts de @ 4.0 Amp hrs.

$19.95 while they last.

MUFFIN FANS
3 Blades, 110 vee. 4 J/ . " sq.
Removed from equipment 
Excel lent condil ion- $4.95

"New" Mullin Fans

3 Blades-110 vee. 4 3/ . " sq.

$9.95

POWER SUPPLY
110 AC to 12 VDC
550 mA 23 Walts

3Y2"W x 4"h x 6 Vz "d

$9.95

HOOK·UP WIRE

Size 20 or 22
various colors 

no color selection
solid

$6.00/1000'
$10.00/2000'

POLYFOAM COAX-SOR

Equa l to RG1 74
$4.95/1 00'
Low Loss
Po lyfoam

Coax Cable

TRIMMER CAPS
Small enough to lit

in your watch
3.5 to 20 pF
5t0 3OpF
7to40pF

$.75 ea., 2 for $1 .25
5 for $3.00

Heavy Duty Ins lrument Case
Grey vinyl over wood - inside also
lined wlvinyl & foam padding , Fllp
top wi handle and key lock wi key,

ins ide dem o. V, ' ·O ~ 8 VoW ~ 10"H

$25.00 value - $9.95

varo Br idge Rectifier
10 amps. 220 Vdc-$l .50

E2000 Memory
52 x 52
200 WD

12 DG $4.95

New Boxer Fans
5 Blades 110V ae

4 3/4" - $11,95

JOY STICK

For TV games and hi f i
with four, 100K pots

2%" X 2 3;" " X 1"
w ith 1" handle-$3.95

SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS- SPECIALS-SPECIALS
Compul..

Grade ClIp"

1000 ml-~ V
10.000 mt-20 V
8200 ml-25 V

30.000 ml-15 V

21.000 ml-25 V
S2.50 "a.

crs
DIP SW'ilc1tn

8 posilion
S1.25~ .•

2 lor $2.00

Trlm...... ClIp
ArcoiElmenco
sc-ea
2t02OpF

5.60"8.
5 l or $2.50.
15 lor $5.00

.......
Ultr.sonlc:
Tr....6''C*'
J1or~ kH l

51.50 N .
2 l or $2.50.
510f $5.00

A.u.y_P & II
4 POT- l 10Vd!:
6050 otIm coil
10 Amp COl'ltllCts
51,SO Y .,
2 lor l2.15,
J lo r $3.25

....
Tnmpol

12OOl_1_201I.4 _~

200 Ohm :1
SI.50 ea.. ; 1.
2 10< l2.5O,
5 lo r $6.75 Ii

St.n"",
T,a".'_,,-

Step downllsolatlOtl
117Vpa~12V6.!>Amp

*Icord & rece ptac le
9S.9S

All m~If""al gUaflnl...o • /I lor I lly rea son you Ire nOl sali./'fff1, our p rodue U mlYbe returned ..,'hili 10dly. 'or I l u ll relund /,... • h,ppmg~ Please add S3
TERMS: 'or .hipping and handling on III orders. Add,OOn l l 5"1. chlrge for sh,pping I ny item over 5 Ibs COD'~ aceepled ' o r orders lOllllllg S50.oo or mora. All ord",!

sh ,pped UPS unleu Olher..i'l Ipecilied. f lor id l rnidenl! please add 4 % sailS lax, Min imum ordar S15.OO

EOUIPMENT / COMPONENTS / WIRE & CA BL E / ACCESSORIES
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GET YOUR

Pu blished December lst, 1978

--- ._,
RADIO AMATEUR

CAllBOOKS

Respected wor ldwide as
the only complete authority
for radio amateur

QSL and QTH information .

FOREIGN CALLBOOK
$15.95

PLUS SHIPPING

UNITED STATES CALLBOOK

The U.S. Callbaok has over

350.000 W & K listings. It lists
ca ll s, li cen se classes, names

and addresses plus the man y
valuable back-up charts and

references you come to expect

from the Callbook.

-----

-----!

------ _.-_..-._-._--

$14.95
PLUI SHIPPING

._---.- ---
._-- ~t,::~~=~;ii\\;;,rr;-l---
-=::-..:..-:.,r ~ .._-::;::........,_u.lll9 ,'\ , ~/.".=-- 197'9 J

-::=" ' lWi_atfUI ,,~ ", ' ' ..,

Special ize in OX? Then yo u' re~ • . C a \ ~.~ ' '''I w~i1:
look ing for the Foreign Callbaok I. "
with over 280,000 calls, names and
addresses of radio amateu rs out
side the USA plus many valuable ,
additional features of interest to
the OX'f.

See your favo rite electronics dealer
for the latest issue or order direct
from the pu bl isher using handy order
form.

Payment in U.S. funds must
be senr directly to publisher
not through a bank.

lII ino i$ re $ide " h only odd 5% $Qle$ ta ll _

SI",,,.,". TvUl r."",,- , ,, •• t ..h

u-S . CALLBOOK $15.95 $1.75 $17.70

FOREIGN CALLBOOK $14.95 $1 .7 5 $16.70

TOTAL _Addreu.' _

Nllm.' _

----------------------------OR-OER-rORii--··---------------_._..--------_.••••
iD
' 0Radio

Amateur

callbcck.INc.
925 SHERWOOD DRI VE

LAKE SLUff, ILLINOIS 600«

Cit y _

Sta t , '. _

Charge my ,0 Visa Card 0 Masler Charge
Card No. ~ b puallon pate _

Dept. B Slgnature' _

311



"Save On Synthacoders"

•

snu only $129"

509

Cushcrafl
Beam!

Buy your Synl hacoder 509 durin
our 5.05. sa le and receive a
FREE Cusheral! BEAM ANT ENNA

Prov ide s l ull frequency coverage, 220-225 MHz. lor your Midland 509.
Cobra 200, or Clegg 76 transcewer. Provides simplex, repealer . and
reverse modes on eutreqcencsee. New improved interlace ci rCUlI pro
vides greater flexibility and RF immunIty . FULL'( ASSEMBLED &
CALI BRATED

FREE

SYNTHACODERS ARE AVAILABLE
THRU YOUR LOCAL DEALER

ATTENTION 22S OWNERSI Save
$18.00

Regu lar 87.95
SOS 69.95 " The Original" Syn l hacoder 22, used by many hund reds 01 ICOM ow

ners throughout the country lor yea rs ! The ummete in frequency con'
Iro l lor the 225. Full ihumbwheel control in 15 KHz etece . You won',
want to rmss ou t on this SOS Super Saver!

We Are Aboul To Announce Some New
"SUPER PRODUCTS"

WATCH FOR OUR ADS

Signature _

• O CheckOMoney Order OCharge Card

Please charge my 0 Master Charge 0 BankAmeriCilrdlVtSA
Credit Card If bpirahon date _

Yes I want to take advantage 01 your 50 S Super Saver'
o Please RUSH my Synthacoder 509 and FREE BEAM ANTENNA

Enc losed is my $1 29.95 plus 13.00 postage and handling
o Please RUSH my Synthacoder 22 Enclosed is my $69.95 plus

$2 00 postage and handling.
camomta residents add 6% sales la_

.a ..
••••
• "" £12•••••••••••••••••••

Name Call _

Address _

City Slate .,..,....,.,.,..,....,.,.,..,....,.,_ Zip _...,.,_,.,..,...,.,,.,..,__

312



BIG
0.5 LEOS

IIKDK].....__ -...._' ''' ' -'"" --.-

ONLY 549.95

NEW!
THE FUTURE NOW!

FM2015R

12 Or 24 Ho u r Qpe<. liQn 0<> ellher clock

Eac h Cloc k sepa'a tely coetecned
F'eel e lealu re 101' t,me sel

Easy assembly 101' Cloc k and cabtnel

Fealures:

MODel ALD S·W

ALDELCO KITS
DUAL DIGITAL 12/24 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

"' <:»011'\.1. _ .. , ._ c..- .. _ ..... _ .
,.. - ,n ......u,__PlUS -c... .
. ...... _ c, _ ._eo 1 _ ..__ __

.. __ •• c N U . .... OC ..E_y NIC.N ~ .

" ULTWU •• • QI,OIoocy o..s tuc..OOtOC .....o ...- ........"
....0 ••c N " Ul_ PDS. 'ON. OSC1l.UITOII . "" •
OIIC. _ N..Tl)III "w_ _ · ~ , _. h_
I .0.. 'S tI'OLI MOfOOUT>NC c . n 0
.....oounc .......O. tCI _' . ..O.c_~.... ,. _ . . ~__ c .",,_. c• ••• _
_ ..........OCt

_..--- --
$449.95

112.35
'60
1.40
1.25
e.ao
1.35
• .75
' .60

10.25
1,70
,<0
S,.5

'0.95
12.30
16.30
' .60
'60

10.35
"' 00

$14.50
9.95

ea 3.95

RF DEVICES
2N2876 law 200 "'HI T060
2N3375 3.OW eco "'HI T060
2N3553 2,5W 175 "'HI T039
2N3866 1.OW 400 MHI T0 39
2N3926 7.OW 175 "'HI 1060
2N• • 27 1.OW 175 "'HI 1039
2N5589 3.OW 175 "'HI MT71
2N5590 lOW 175 "'HI MT72
2N5591 25W 175 MHI MT72
2N5913 1.75W 175 "'HI 1039
2N6080 HJW 175 MHI MT12
2N6081 15W 175 MHI 1,1172
2N6082 2'5W 175 MHI MT12
2N6083 3tNI 175 MHI MT72
2N6O&f #!rN 175 "'HI MT12
2N6OlM • .M 175 MH2 X10l1 PNP
2N6095 15W 175 MHI X10l1 PNP
2N6096 3tNI 175 MH2 X10l1 PNP
2N6091~ 175 "'HI X1 0l1 PNP

0 -0--0

THE LUNCH
COUNTER

Build a 600 MHz 6 Digit Frequency
Counter. We supply 3 PC Boards, Silk
Screened Front Panel and complete
Instructions Only $1 4.95

Ch ips used in Counter
l1C90 Prescaler
74C925
F9368 (2 used)

I}-- '

•

•
ALD1158

·==,,1
H.r(l 10 lind repl. cem""t lor
VHF Mobile & "'.flne use ,
Successlu lly used In SI.n·
d.rd .nd 01"'" VHF Rigs .
Ral-.:l 12 W. ....1 200 MHI
12.5 Volt. with 5.3 08 G. ;".
He. 1St"k stud (&'32) illOl. led
lrom lNd. . Only 1 12.3O

OVERVOLT 12
Crow Bar ci rcuit protects
Transceivers & Tape Decks from
runaway power supply voltage that
can zap expensive components. OV
12 causes fuse in Power Supply to
blow if voltage exceeds presel level
(approx. 16 to 18 volts). Ra ted at 25
Amperes. $ 7.95
Model OV5. Protec ts 5 Volt ctrcuus.
Triggers at 7.5 Volts $ 7.95
Other units ava ilable at 3.3 to 100 Trig
ger Voltages $10.95ea

LEOS
Mo n n nl O MAN 72 Red LEO
Re. doul .300" H.g h . Common
MaGe. ONLY 1 ,89

"""'UinIO MV!105J JU MBO LED
and Holde< only 25
LEO Hoklers _._ .. _.. 10
JumboRed LEOS 810.- IUlO
Jumbo Green . o...nge 0.- Ye llow
LEOS 5 10' $1,00

FETS
«J673 .. .. ... 1.55
MPF I02 . . .. , 55
2N31119 , 35
2N5.57 ... , .50
2N5458 ' . .SO
2N54S9 , . , . . , . .S5
2NS.85 , . , 50

THE MIMIC
PROGRAMMABLE IAMBIC MEMORY KEYER

. eoBlue . Red,G,"n. Am ber o r Smoke
CLOCK FILTERS

Slinky Flasher Kit $295
PC eeere. 555 & all pariS worl<s "" 9 Yal ls Moose buno<> _
$t.00

inctuoes PC Board, C,ysl al, a ll pa , ts a nd ins truc ·
noes $. 95

CLOCK CABINETS ea $.95

Woodg ra in or b laCk lea lher

CRYSTAL TIME BASE KIT

ALARM CLOCK KIT
6 B'll O.S LED Dlspl.ys • On eo..d AC T,.nslomte< • 12
Hou. Form.1 w,th 2' Hour AI.,m· seecee Feal ure • Elaps
ed TImer T,mer fealu'" makes Ih'$ Popula' in Bro.ocaSl
Slalions 11" a nalu,al tor ca,s. boats a nd camperl when
used w,th optlQn.1 c rys t. , lime base F.ts our ,..nda,d
ca b ,ne l $19,95
Cfysla llrme base WMn pu,chased wiTh clock $2 95

12 or 24 HOUR DIGITAL CLOCK KIT
Uses 0,5 Ofsplay LED, 53 " ClOC k Chip r -eeee l""'lure 10 '
. c c u ra te set. Ills o oesl andard cabinet. O NLY$18,95

. 3,. 9

. 3 . 9
>9,

. 3.95
., 6,95

Comes in a n l.clive light
b lue c . binet measu.ing

2'1t " high ••'. wide

• 5" d ee p ,

CLOCK CHIPS
5313 ..
5314 . ,
5316 ..
5375 ......

"''''''

" TrilXl"'"ed clock lor memory'•
cording
" Bu ill·in side lor>e monllOO'
• Speed con trOl 5 10 4G-plus ....pm
• Two 10 Ih," limes lhe memory

01 nearesl compet,tOO'

• Fou' rnemDfl' ;nptltl . si~ly let·
lerl each
• Flv" minUTes 01 memory .. 10

" m" O pera les on 110 V K . nd 8-16

""

VOLTAGE REGULATORS
T0220 Pack.ge
Pos iliye 11 ,00 Negal ive 1 1.25

"'" ""reoe rsoe
1806 7912
7812 79 1~

7815 7918

...... .80
. 40

. 50

.. .55
es

. ......85

DARLINGTON
MPSA 13 , , ..
MPSA , . . .
2N5306 ....
SCR
C '<lOA
C 1068
C 1228 .

ADJUSTABLE POWER SUPPLY KITS
5-15Volts500MA $6 ,95

12·28Volls500MA 6 ,95

ACCUKEYER

KIT

• Sell Comple ting Dotl & Du ties . PrIMI Ion lor .n.chmenl 01 256 or 512
. I. mblc Operat ion B,I Memo<y lor ex or Conlest work
• Single 001 & cas h Memo,lel

Reyised vers ion ct Ihe Acc ukeye, le.tu' ed in the ARRL Hand book. Has
mo,e logical IC Layou t a nd ON Boa rd Sid e tone Oscillalor. Includes PC
Boa,d . TTL ICs. 555 Time, . IC Sockets , Sw,'ch. Speake r. T'ansi. to".
ca p aci to r. and ,esisto" . Req uire l 5 VOC. O NL'( $19,95

ACCUKEYER MEMORY KIT
Simpie low co s t Memo ry Kit , Use. 2 p,oo 'ammable 1101 Memo,y c hips, Pre 
Vide. 2 ca nned message. o t 30 Cha ' ac te rs each. Adaplable 10 Handbook
a nd otner Accuk"ye" . Include. PC boa,d (same size as a ccukeye, baird)
a nd ai l pa,ls Req uires S v e c ,9 vec, $19 ,95

..Amphenol
8 Pin Rounod
IC Socket

NEW!
Tunable 420 MHz
Fast Scan TV
Converte r

•
''"IL~ •

CRYSTAL SOCKETS
HOLDS 8 HC25U 1 59
Single HC25U , 29

Rocei.... FUI Sc.n " maleu' TV in Ihe 420 to .!lO MHI B. nod
wit h .ny TV se t Low no ile , h igh ga in rl Amp wilh Va raClor
tuned inpu t a nd ou tpu ts, Buill in AC s up ply, Comes In two 10"'"'
wa lnul & beige c . bine l meuu' ing1 7/S" x 41/. " l< 41/8".
Faclory I'ed wllh 2 ye.. ' g u a ra nlee , , . $59.9!>

DIGITAL
MULTIMETER &
THERMOMETER

3% 010;1-5 'anQe' on INc h
luncl lon ACIOC 2 VO"S 10
2000 VOIIS Curr.M 2
MIC' O.m p . 10 2 Amps
Flnisl.nee 2000 onml 10 2
Meg o h m • . Incl ude. P C
Boa,d . ICL7107 Chip . nd a ll
parll , Only $49,95

SPECIALS
MC1458P , .. , ,29
555 Tim , 310 ' $1,00
4011 23

LOGIC PROBE KIT
Me. I U'''' logic 1, Logic 0,
and pu ls ing crrc utt condi·
tlon s NOW ,educed 10 19.95

Add 6 " .hippl"l. Add '1 .00 tor o ro" .......d .,. , 10.00. O.. t of U.S.A. Add 15" . h i pp l .. g A..d c.,.tifj.d ch.c lr 0 " mon.y o r ae r in U. S. I ....d ••
"" RH IHo S«¥ru- ... ".ge323 313



2822 North 32nd Street/Unit -1 Phoenix, Arizona 85008 (602) 9511-9423
We accept checks, MasterCharge, and Visa

ROTRON FEATHER
FANS

Factory Fresh Type 213
230VAC 20W Max. $12.95

R.F. Transistors, con't.
2N5109 1.55
2N5179 59
2N5589 4.00
2N5563 5.00
2N5590 6.00
2N5591 10.00
2N6080 5.00
2N6081 6.00
2N6082 10.75
2N6083 12.00
2N6084 13.00
2N6095 10.00
2N6097 .. . . . . . . . .. . . • . . . 27.00
MRF502 99
MRFBOO4 69
SS2548 75
40281 10.90
40282 11.90

LINEAR I.C.s
LM308H 1.00
LM309K 1.oo
LM380N-14 60
LM301V 3O
LM301 H 30
LM1458V 50
LM304H 79
LM307V 35
LM310H 2.00
LM312 1.75
LM555V 49
LM555H 5.00
LM318H 1.00
LM324N 1.00

TEKTRONIX SCOPES
5451CA Pluq.in $499.95
HP Model 65 1A Test oscrue-
tor $299.95

MUFFIN FANS,
REMOVED

from new equipment $6.95

BRIDGES 25 AMPS
500PIV
$2.99 each

ELECTRO/DATA
PANORAMIC RECEIVER

PLUG-IN UNIT
Model PN1011, will work In
Tektronix Scopes and wi ll make
into Spectrum Analyzers . 1000
to 12,000 MHz $299.95

TUBES
2E26 5.00
3628 5.00
4Xl 50A 15.00
4CX250B 24.95
4CX25OR 29.95
4CX250F 26.00
6146 3.99
614BA 5.25
61468 6.25
6146W 6.95
6360IA 7.95
6907 35.00
6939 5.96
7289 9.95
7984 6.95
8072 45.00
8106 1.75
8560AlAS 30.00
8950 5.95
6KD6 4.65
6L06I6J E6 6.20
811 6.00
8llA l 0.95
717A 8.00
572B1T160L 29.00
4·400AX 39.95
4·125A 20.00
4CX l5000A 150.00
8437 250.00
7007/6 16BA 600.00
3·500Z 69.00

DRAKE LOW PASS
FILTERS

TV·42·LP TV·3300-LP
l00W Max l000w Max.
30 MHz $9.95 30 MHz $19.95

POTTER & BRUMFIELD
RELAYS

12VDC 4PDT 3Amps 2.95
12VDC SPDT 25Amps 5.95
12VDC 2PDT 3Amps 1.99
12VDC 4PDT 25Amps 6.99

LM340T-5 &
LM340T-12

754: each

LM5SSVVCO
Function Generator

99¢ each

1500PIV 1.5 AMPS
RECTIFIERS

10/1.50

PISTON CAPS
1.2-10 PF

754: each or 1015.50

MOTOROLA R.F. AMPS
MC1550G 1.50 each
MC1590G 6.90 each

HEP 170 2.5 AMPS
l 000PIV 1012.00 or
100/14.50

R.F. TRANSISTORS
2N2857 1.80
2N2857JAN 2.35

MOTOROLA I.C.s 2N2947 16.00
2N3375 6.00

MC4024P & MC4Q44P 13.27 ea. 2N3553 1.80
2N3818 5.50
2N3866 1.05
2N3866JAN 3.1 4
2N3866JANTX 4.25
2N3925 6.00
2N3948 2.00
2N3950 26.00
2N3960 4.70
2N4072 1.70
2N4427 1.24

NEW WHISPER FANS 2N4877 2.57
2N4957 2.50

115 VAC $9.95each 2N5108 3.90

SEW;W:U6t~B~IC,
RECTIFIERS

SFMS 20K 20.000 PIV
500ma .....•...... st .ss eech

MINIATURE
SWITCHES

SPST ON ·ON 3/1 .00 Used

F.E.T.S
MPF4391 750r 10/6.50
MPFl12 69 0r 1015.50
MPF102 .43 o r 1013.50
40673 .•.•.. . . . 1.39 0r 10110.00
3Nl28 1.35or 10110.00
2N5248 .......••..60 o r 1014.50
MPF1 31 60 or 10/5.00
2N4303 .45 or 10/3.50
2N3958 2.95 each
MFE2000 90 or 10/8.00
MFE2001 99 or 10/8.00
MFE2008 4.20 or 10/36.00
MF E2009 4.80 or 10/39.00
M FE3002 3.35 each
MMF·5 5.00 each
MFEl20 1.00 orl 018.50
2N3436 2.25 each
2N4416 1.00 each
MFE1 31 1.05 each

TOROIDAL CORES
T·30-2 & T·30·12 5/1.00

TRIMMERS 5-BOPF
45q: each or 10/ 3 .50 o r
100/25.00

FERRITE SEAOS
12/.89 or l()(l14.00

1N914/1N414S
3Oi1 .00 or 12013.00

TRIMMER CAPS
Small enough to tit In your
watch 3.5-11 pi 754: each o r
10/$6.00

RG-174 52 OHM COAX
MADE BY H.P.

$5.001100 It.

2C39/72B9 TUBES
$4.00 each or 101$35.00

CHOKE [U252] 2.5MH
150 MA30 MHZ

2/$1 .00

TOROIDAL CORES
T·37-6 61 1.00 2514.00 5016.00
100/10.00 .

R.F. CONNECTORS
80·239 49
PL·259 59
UG-175 39
M-358 1.95
M-359 2.00
PL·258 2.00
UG-88E1U 89
UG-492A1U 2.00
UG-306B1U 2.00
UG·290AlU 99
UG-2741U 2.00
UG-260BlU 1.10
UG-2731U 2.50
UG-201A1U 2.50
UG·581U 1.99
UG·49 1A1U 2.25
UG·260/U 99
UG·l094/U 89
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hitehouse • • •

Set of 2 GUNNPLEXER'"
TRANSCEIVERS

Designed
to operate
in the to.O 10
10.5 GHz band.

only $199.95
Featuring: low cosr e high sensitivity • integrated
assembly • electronically tu nable • high reliability
• low operating voltage

Explore , discover and enjoy alternative modes of
Amateur communication. Like linking remote
receivers to VHF repeaters, transmitting video (not
slow scan) , linking homemade computers , duplex
mountain top or over water duct DXing and more!

Send for a complete introductory booklet on the MICROWAVE Gunnplexer.

for the most complete selection
of hard-to-find homebrew parts
and money-saving kits. White
house saves you time (and
that's money!) by rounding up
all the parts - the fun's all
yours.

TRANSMATCH
PARfS
Look and
Compare
these prices!
WHITEHOUSE
SPECIAL
W2192 Dual Section

Capacitor
W1350 Single Section Capacitor
229-203 28mh Roller Inductor by Mul

Ironies
3902-1 B&W Turns Counter

OrderTWS $129.95
lZJ =

VISA and Master Charge orders welcomed

Build it yourself and
get all the features
at half the cost.
Know more about your antenna,
160 through 6 meters. Kit in
cludes all parts and a reprint of
the HAM RADIO Magazine
February 1977 article plus details
on construction, calibration and
use . Drill a few holes , solder a
few joints and save a latta bucks .

SAVE $20.00
Whttahouse $29 95
pnced at •

Please add $2.00 per order for ship
p ing and handling , Thank you.

HITEHOUSE & CO. v W'

23 Newbury Drive, Amherst, NH 03031

Send for Free Catalog

(603) 673-7724

100 OHM MA 422·85112 $12.95
50 OHM MA 422-42011 $9.95

For phased arrays us ing Wilkin
son power dividers or dummy
loads , antenna terminations and
other applications ,

..

-
I

3CX1500

l
World's finest :
• Power Tubes
• Sockets & Socket

Parts
• Chimneys, Plat e

Caps, etc.

now available
from Whitehouse

Whitehouse has the 4CX250B
parts for your home -
bre w amplifi er. Let
us send you a com -
plete list of parts and
pr ices - the lowest
prices you'll find
anywhere .

V' Reade, Service-see page 323. 31 5
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eNOVICE STUDY GUIOE- SG7357- Here is a comp letely new study
guide and reference book tor the potent ia l ham. Th is is not a ques
t ion/answer memorization course. Electron ir: and rad io fundamentals are
presented and explained in an easy-lo -understa nd fashion, preparing the
beg inner lor the Nov ice exam. Inc ludes the latest FCC amateur regula
t ions, as well as application torms. Easily the best path mto the eKciling
world of ham rad io! $4.95.'

• GENERAL CLA SS STUDY GUIDE- SG7358-A complete theory course
lor the prospective General Of Technician. Th is reference explains tren
slater. amplifier, and general rad io theory, whi le preparing the Novice tor
the " big" ticket . After gett ing your t icket, you'll use this gu ide again and
again as an electronic reference source. Not a question/answer guide that
becomes dated when the FCC updates the amateur exams. $5.95.·

eADVANCED CLASS STUDY GUIDE- SG1081-Ready to upgrade your license? To prevent retaki ng the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, transmitters, and electronics measur ing techniques are covered in
detail in this eesv-tc.tcucw study guide. Special modes and techniques , such as RTTY, are also treated . An engineering degree is
not necessary to master Advanced theory -try this book before visiting the examiner's otuce ! $5.95.'

e EXTRA CLASS LICENSE STUDY GUIDE- SG1080-Before going for your 1 x 2 call , it pays to be a master of the Extra c lass
electron ic theory. Th is study Quide is the log ica l extension o f the 13 theory course. Atlthe theory necessary to pa ss the exam is
presented . Antennas , transmission lines, swr are discussed , as well as noise, propagation, and specialized communicat ion
tech niques.This book is not a classroom lecture or memorizat ion gu ide, but rather a logical presentat ion of the materia l that mu st
be understood before atlemptinQ the Extra exam. Save yourself a return tr ip to the FCC and try the 73 method first ! $5.95.'

NOVICE THEORY TAPES
Startling Learning Breakthrough I

• •
--~.

e NOVICE THEORY TAPES - CT7300- Start li ng Learn ing Breakthrough. You 'll be astounded at how
real ly simple the theory is when you hear it expla ined 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 giving you the complete set of our
tapes for the incred ibly lo w pr ice of ONLY $15.95. ·
SCient ist s have proven thai you learn faster by li stening Ihan by reading because you can playa
cassette tape over and over in your spare t ime-even while you're dr iving! You get more and more inlo
each t ime you hear n.
You can't progress without so li d fundamentals. These four hour·long tapes give you all the basics
YOU' ll need to pass the Novice exam easily , You 'll have an understanding of the basics which will be
Invaluable 10 you for the rest o f your life! Can you afford to take your Novice exam wi thout f i rst naten
Ing to these tapes? Set of 4-$15,95,·

1.J NOV iCe ~ ~. ---.H, o .

~ .:. -.

•

73 CODE SYSTEM TAPES

SSTV
_SLOW SCAN TElEVISION

TAP E- CT7350-Prize-winning
programs from the 73 SSTV
contest. Excellent for Demo !
$5.95. •

\15(or;;(~\
\l ·~J

••
o r1)mo. ,,)..IS.J., -

.='

COde. senl al 11'1. o 'llciaf FCC lIanclard (no
Olher lape we've heard uses lhese ata n·
da.ds. SO many peopl. flun k I.... eod&
~ lhey are suddenly-under p'eSllu'e
- faced w,lh ChareClers senl at 13 wpm
and spaced for ~ wpm) This lape is not
..-nQIizable . unhk. the zany ~ wpm lape.
" nee the eode g'oups .... en!i'''y ,andom
clIa,acters senl in groups 01 li....

"COURAGEOUS"
20+ WPM- CT7320 - Code is ",hal oalS
you when you 00 '0< 11'1. h t ,a Class I~
cense. h is:so emba"auir>g 10 panic OUI
jusl because you didn't p'~. you.sell
wilh fhis lape , ThOugh Illil II only one
WOfd t..st... . the coda ! rOU PI .... ~ dill ~

eu lllh..1you 'lI almost allaalMp copying
lhe FCC st ull by CQfTIpar'8Of'l,u_s ' epor1
lhal they ca.n·1 bel ....... hOw eMy 2D per
really is wltll t llll lanlasllC one hOur lape

r
-.

SSTV
iIJ-'=J--=- --*

Any Four Tepee For .15.851·
M .85 Eechl·

" GEN ESIS"
5 WPM_CT7m--This is Ihe botginning
lape 'o< people WhO do nol know lh. COde
al all. Il l.kn them lhrough the 26leltera.
10 numbers and nec.ssary PuncfuallOn,
complete with pracuce every step of lhe
wey uling fh. neW.lf blitl l.aChlni leeh·
niques. 1\ is ..Imosl ml'aculOU\I! none
hOur msny peopl.-lncludlng kld l 0 ' I. n
- a 's a ble 10 ma ste r the ecc e. The .ss. of
lea,n lng g ives cce uoence to beg inners
who mig hl ol herwise drop o ul ,

"THE STICKLER"
1+ WPM- CT7306 - This Is 11'1. p'.Cll c.
I. pe fo< Ihe Novice ..nd Technic ia n II ·
cenl.S. Il ls made UP of One SOlId hOu, 0 '

"THE CANAOIAN"
10+ WPM~CT73 1 0-1J hasn 'l lo<ootlen
lhe Canildlan "'amS-<lU' 10 WPM lape
pr.pa,es you to breeze lhrOUOh you. c:oun
lr{llicen\ling e.amS. L,k. fheother COde
oroups. fhe lape is not m.morizable and.
onee maste red, provides a ma'O,n 0 ' sa'"
Iy in lhe aClual le'l suu..lion .

"BACK BREAKER"
13+ WPM - CT73 13 - C od e i'OUPS
again, at II brisk 13 pet' so you w II be al
ease when YOu Sil dow n in t' onf of lhe
sleely-eyed governmenl inspector and he
sla'ls send ing yo u pl.in languaie al onl y
13 per, You need tnts e'lf. marg n 10ov.'·
com" lhe panic whiCh il unive 'sal in 11'1"
lesl s llu" lions . Whs n you 've spenl youl
money and l ime 10 lek. lhe teet. YOU'll
Ihan k h."""ns you h..d IhiS t>aek-b'••king
lape ,

"OUTRAGEOUS"
25 + WPM_CT1J25_ This is lhe l.pe lor
thaI small lI'OUP o t O.....C" ,..,;1\9 hams
....no wou ldn I Ileconfenl to SImply ",!IlI 'y
the code ' equirement s of Ihe E.If. Class
lice nse. If 's fhe louOhest ." pe we've gOI
and we keep a permanent hi. 0 ' Ilaml who
have meste".d it. Lei us know when YOU'r.
up fO speed and w.·lI lnsc' ille you, n"me
in 73's CW "Hall of Fame"

• 73 Radio Bookshop _ Peterborough NH 03458. Be sure 10 include check or detailed credi t card information.
Add $1.00 handling chArge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.

FOR CUSTOMER SERVICE CALL 603-924-6132



====79 TEdtNiCAL LibRARy====

• BEHIND THE DIAL-BK7307-By Bob Grove. Get more fun out
of shortwave l is ten ing with this interesting guide to receivers,
antennas, frequenc ies and interference. $4.95.'

• THE CHALLENGE OF 160- BK7309- is the newest book in the
zatectmrcat library, dedicated to 160 meier operating. 5 1Dunn pro
vides all necessary in formation 10 get started on t his unique band.
The all-lm pori ant antenna and ground systems are described in
detail. The introduction contains interesting photos of Stew
Perry's (the King of 160) shack. This reference is a must for new
and experienced " Top Band" operators. Price: $1 .95.·

_I e op·AMP COOKBOOK-BK1028-by Walter G. Jung. Covers
not only the basic theory of the rc op amp In great detail , bu t also
inc ludes over 250 practical circuit applications, liberally il
lustrated. 592 pages, 5% x 8V2 , softbound. $12.95.*

•

•
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e lNTRODUCTION TO RTTY- BK73BO-A beginner'S guide to
radioteletype Inc lud ing teletypewriter fundamentals, signals,
distortion and RTTY art. You can be a RTTY art ist! A 73 publica
t ion. $2.00.'

eTHE NEW RTTY HANDBOOK- BK7347- is a new edition and
the only up-to-date RTTY book available. The state of Ihe art has
been changing radical ly and has made all previous RTTY books ob
solete. It has the latest circui ts, great for the newcomer and expert
alike. $5.95."

e PROPAGATION WIZARD'S HANDBOOK-BK7302- by J. H.
Nelson. When sunspots riddled the worldw ide communicat ions
networks o f the 1940's, John Hen ry Nelson looked 10 the planets
for an answer. The result was a theory of propagation forecasti ng
based upon interplanetary alignment that made the au t hor the
most reliable forecaster In Amer ica today. The book provides an
en lightened look at communicat ions past, present , and future, as
well as teaching the art of propagation forecasti ng. $6.95.·

---

!l.OW
SCAN
TEL£VISION

HANDBOOKF:::::::::::~

_ SSB •• • THE MISUNDERSTOOD MODE-BK7351-by James B.
Wilson. Single Sideband Transmission ... thousands of us use it
every day, yet it remains one of the least understood facets of
amateur radio. J. B. Wilson presents several methods of s ideband
generation , amply illustrated "with charts and schematics, which
wi ll enable the ambitious reader to construct h is own sideband
generator. A must for the tectm tcany-sertoua ham. $5.50.*

_SSTV HANDBOOK- BK7354(hardcover), BK7355(softcover)
This excellent book tells all about it, from its history and basics to
the present state-ot-tbe-art techniques. Contains chapters on ci r
cui ts, monitors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00. *

eWEATHER SATELLITE HANDBOOK- BK7370-Simple equip
ment and methods for gelling good pictures from the weather
satellite. Antennas, receivers, monitors, facsimile you can bui ld,
t racking, au tomatic contro l (you don 't even have to be home). Dr.
Taggart WBBDQT.$4.95.·

=== = = ==ANTENNAS=== = = = =
e73 DIPOLE AND LONG·WIRE ANTENNAS- BK1016- by Ed·
ward M. Noll W3FQJ. Th is is the first collection of virt ually every
type of wire antenna used by amateurs. Includes dimensions, con
f igurat ions, and detailed construction data for 73 di fferent anten
na types. Appendices describe the construction of noise bridges,
line tuners, and data on measuring resonant frequency, veloci ty
factor, and swr. $5.50. '
e 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS-BK1069
by Edward M. Noll W3FQJ. Describes 73 di fferent antennas for
amateu rs . Each design is the result of the author's own ex
periments covering t he construction of noise bridges and antenna
line tuners, as well as methods for measuring resonant frequency,
velocity factor, and standing-wave reuos. 160 pages. $5.50. "
eVHF ANTENNA HANDBOOK- BK7368-The NEW VHF Anten
na Handbook details the theory, design and const rucllon of hun
dreds of different VHF and UHF antenn as .. . A practical book
wri tten for the average amateur who takes joy in building, not full
of complex formulas for the design engineer. Packed with
fabulous antenna projects you can build. $4.95."

73 Radio Bookshop e Peterborough NH 03458. Be sure to inc lude check or detailed credit card Informat ion.
* Add $1.00 handl ing charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.
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eRF AND DIGITAL TEST eQ UIPMENT YOU C A N
BUllO- BK1044- Rf burs t, function, square wave generators,
var iable length pulse generators - 1OO kHz marker, l-f and rf sweep
generators, audio esc, allr! signal injector, 146 MHz synthes izer,
digital readouts for coun ters, several coun ters, crescarer.
microwave meter, etc. 252 pages. $5.95."

_VOL I COMPONENT TESTERS- l B7359- ... how 10 bu ild
transistor testers (8), diode testers (3), rc testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different k inds), inductance (3),
capac ity (9) , a measurement , crystal checking (6), temperature (2),
aural met ers for the bl ind (3) and all sort s of miscellaneous data on
meters .. . using them, making them more versat ile , mak ing stan
dards. Invaluable book. $4.95.'
_YOL. 11 AUDIO FREQUENCY TESTERS- LB7360 - .. . jam
packed wit h all k inds of audio frequency test equ ipment . II you're
into SSB, Any, SSTV, etc., this book is a must for you ... a good
book for h i-f i addicts and experimenters, too! $4.95.'
_YOL. III RADIO FREQUENCY TESTERS- LB7361- Radio fre

quency waves, the common denominator of Amateur Rad io. Such
items as SWA, an tenna impedance, li ne impedance, rl output and
f ield strength; detailed instructions on test ing these items in
eludes sections on signal generators , crystal cali brators, gri d dip
osci llators , no ise generators , dummy loads and much more.
$4.95.•

_YOl. I Y I C TE ST EQUIPMENT - L B736 2- Bec o m e a
troubleshoot ing wizard. All you need to know about pulse, audio
and sync generators , frequency counters, digi tal component
testers, logic probes and more! Plus a cumulative index for all four
volumes 0 1 the 73 Test Equipment Library. $4.95.'

I,

\..u,j
..

_ 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 freq uency of every
repeater in the States. Only $1.95.'
_QSL CARDS- 73 t urn s ou t a fant ast ic
ser ies 0 1 QSL cards at about half the cost
of having them done elsewhere because
they are run as a f ill-in between prl nting
books and other items in the 73 Print Shop.
250 Style W-QW0250-for $8.95" ; 500
Style W-QW05OO-for $13.95" ; 250 Style
X-QX0250-for $8.95' ; 500 Style X
QX0500-for $13.95' ; 250 Style Y-QY0250
- for $8.95 ' ; 500 Style Y-QV0500-lm
$13.95. •
_ 73 MAGAZINE BINDERS-Preserve and
protect your collec tion for your li fet ime!
There's no excuse for lost is sues when you
have these handsome red binders with
go ld lelter ing . Order 1-BN 100 1- l or
$6.50' ; 2 or more-BN 1002-lor $6.00
each. '

2NSD/l
-_.__._~--
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•
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_ BACK ISSUES- Complete your collec
tion-many are prime collectibl es now,
classics in the f ield ! A full coll ec tion is an
invaluable compendium of rad io and etec
trc mcs know ledge! $2.00 each ' , or 5 for
$5.00.•
_ LIBRARY SHELF BOXES- These sturdy
white, corrugated, d irt-resistant boxes
each hold a full year of 73 or Kiloba ud.
With your order, requ es t self-sticking
labels for any of the fol lowing: 73, Kilo
baud, CO, OST, Ham Radio, Personal c om
puting . Radio Electron ics, Interface Age.
and Byte . Order 1-BX1000-for $2.00' ;
order 2·7- BX1 Q01 -lor $1 .50 each' ; order
8 or more-BX1 002-for $1 .25 each' .

.---::::::-.......:~\TItE WELL-EQUipPEd ItAM sItAck= =

* 73 Rad io Bookshop • Peterborough NH 03456. Be sure to include check or detailed credi t card in formation.
Add $1 .00 handl ing Charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.



_VOLUME IV-IC TEST EOUIPMENT
LB7362 - irs easy and fun to build your
own test equ ipment with le s! Here in this
fou rth vol ume 0 1 the 73 TEST EQUIPMENT
LIBRARY are 42 home construction proj·
ects lor building test equipment to work
with your ham station and in servic ing
digita l eq uipmen t. Coun ters. scalers. Ire·
quency s tand ards. sy nthesizers . logic
probes ... J UST ABOUT EVERYTHING
you need and can bui ld w ith tcs. $4.95.'

_A GUIDE TO HAM RAoIO - BK7321- by
lar ry Kahaner WB2NEl. wnats Amateur
Radio all about? You can learn the basics
of this fasc ina ting hobby wit h th is ell 
ceuem beginner'S guide. It answers the
most t requentty asked Quest ions in an
easy·going manner. and it shows the best
way to go about getting an FCC l icense. A
Guide to Ham Radio is an ideal mtroccc.
non to a hobby en joyed by peop le around
the world. $4.95.'

~-------

_ SSB • • • THE MISUNDERSTOOD MODI
- BK7351-by James B. Wilson . SinglE
Sideband Tran sm ission ... thousa nds 0 1
us use it every day, yet. it remains one 0 1
the leas t unders tood facets o f amateur
rad io. J . B. Wilson present s severa l
method s 0 1 sideband genera t ion. amp ly n
lus trated with charts and sc hematics.
which w il l enable the amb it ious reader to
construct his own sideband generator. A
must lor the tec nntceuv-sencus ham.
$5.50. •

_ PROPAGATION WIZARD'S HANDBOOK
-BK7302- by J . H. Nelson. When sun
spots ridd led the worldw ide commumca
t ions networks 01 the 1940's, John Henry
Nelson looked to the p lanets lor an
answer. The resu lt wa s a theory 0 1 propa
gation forecas ting based upon interp lan
etary alignment that made the author the
most rel iable foreca st er in America today.
The book provides an en lightened look at
communications pa st , present, and Iuture,
as well as teach ing the art 0 1 propagation
forecasti ng. 6.95.'

..-
/I' 73 Radio acox snco _ Peterborough NH 03458. Be sure to include check or detailed credit card tn torrnanon .

Add $1 .00 ha ndl ing Charge for orders under $1 0.00. Note: Prices subj ec t to change on books not publ ished by 73 MagaZine.

Qty. Cat.# Descripti on Unit Pr ice Total

Add $1 shipping & handling for orders under $1 0:
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That's the size of the world's
most comprehensive guide to
t h e 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

•magazme
PETERBOROUGH NH 03458

\,..../
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EASTERN UNITED STATES TO:

U. ' .5. ~

.... ST CllAST

"'J. H Nelson

""UTM"' ~' C"

A _ Next higher frequency may also be useful
B = Difficult circuit this period
F _ Fair
G _ Good
P = Poor

SF _ Cha nce of s o lar flares

GMT : "" 0' ... 06 "" '0 " .. ,. ,. 20 2l
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PU'RTOR'CO , .. ,. , , , , ,. ,. ,,. ,. "SOUTH .... R'CA • .. , .. ,. ,,. ,,. ,,.

"U. S , S, R, • ,. •
. ...ST CDAST

PI'opaatalioll

.un ~on .u. _.d • hu .., •••
0 0 0. 1 2 3 4.. '... ,,, .- ,.

G G G G-
5 6 7 8 9 10 11

~-2
G/SF F!SF P!SF P/SF F F-
13 14 15 16 17 18

F F F G G G G

19 20 21 22 23 24 25
G G F F G G G

26 27 28 29 30
F F P/SF P!SF P/SF

Zip__

o Pay ment e nclosed
(1 ex tra BONUS issue)

o Bill me later

_____ Call _

_ _ State .

print Nt waaaress here:

Jfy ou have no labe! handy, prm t O/.D address here.

Le i us know 8 wee ks in ad vance so that you won' ,
miss a si ngle issue of 7J Maga;ri ne .
Attach o ld la be l wh ere indica ted and pr in t new a d
dress in spa ce pro vided . Also incl ude you r mailing
label wbene ve r yo u write concern ing you r su bscrip
tion . It helps us ser ve you promptly . Write to ;

~
._ _m a g a zJn e

PHEIlBOAOU(lH NH 034~8

Name

o Address change only
o Extend subscript ion
o Enter new subscript ion
0 1 year $15.00

IS HARD COPY STORAGE A PROBLEM?

gName Call"" -------- - --
~ Address__-"- C·u..: Ity _
-c

73, as thick as ills, is more like a floppy when it comes
10 standing on the bookshelf. Try the 73 library Shelf
Boxes, . . . sturdy corrugated white dirt res istant card
board boxes which will keep t hem from flopping around.
We have self-sticking labels for the boxes, too, not only
for 73, but also for Kilobaud . . . and for CO. QST, Ham
Radio, Persona l Computing, Radio Electronics, In ter
face Age, and Byte. Ask for whatever stickers you want
with you r box order . They hold a fu ll year of 73 ... or
Kilobaud. Your magazine l ibrary is your pr ime reference ,
keep it handy and keep it neat wi th these slrong library
shelf boxes .. . One box is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be sure 10 specify which labels
we should send . Have your cred it ca rd handy and call
our ten-free order number 800-258-5473, or use the orde r
ca rd in Ihe back of Ihe magazine and mail 10:

MOVING?

I
I
I
I
I
I
I
I
I
I
I
I
I Address _

~i~ ~ta~ Zi: J
321
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A~ ABCCOmmunieallQn' 72
A' A<:\"ondack RadioSupply 119,19<1
"1• ....,... Ele<;lfonic. 300
"50 AeOEI<l<;1fQ'''cs I~

"2 Aklelc:o . 313
"" 57 "'!li.neelfl~"...t":;h""no CO 19
M7 AlumaTo--Company 152
"'''0 "'""leur ~IO Supply 01 NasI>vIlIe.

"'" ""1.51 ......., ..., Radiool Rocr.estet 206
,.,,7 Ampere. EleCtronIC Corpooatoon _93
Aii2 ....._ Spec.Ioliats 19
A68 ADQIlo Producll 207
,." ADtron UIbo<aIOl'_ _29t
A.5O "~led R8dlo _ XlII
M3 ASl.aI Eleclronio;lCorpou,toon 209
A&I ......._ Electronocs. IncJEd\IeOJi' ,79
81 8abyIon EIec1fonk:s 290
B23 e..~·Wollllomson 88
B32 o..y-Com 105
B29 !k,n"s2·WayRlldoo 119
637 BtOIIfftBtoe MICI>tneCo, Inc 290
B8 Bulle't EleCttonocs , 296.297
BJO BurgI'oarllt Amaleur Center 223
C88 C & AEIeCI.OI'IIC Enterp"_ 127
C3 Clegg 123,1 29, 17!l. 187
C2l CoaI<,' 1ll!>
C83 CorooonAmateurSuP9/Y 219
C95 CoI'ooonAmateurSupJEdQecOOl1 .7
C63 Coloo'adoSl'-ComPlOny 105
C1!> CommCenler ,Llu'el . 1.9
CS6 CommuniclohC"'. ce. NE 189.287
C96 CommunicaUons CU. NEJEdge-
~ za

C89 CommunlCllhonss.er..cee 152
C6 CommunlCllhons$peclah.l. 2.,25
C90 Cul1i. Elect.oD9¥>cn 21
D6 Pe1er W, o.hlCompany . 87
010 OaY;, ElecI.o,,,cs 292
0J5 Dartepro EleclfO, uCl , lnc 290
001 [)ela wil re Amaleu,Supply 101

lXl9 JIm OeN,nno & Co. . 292
01 $ DenT"",. .. .. .. 5
020 Digitlll Resellrcn Corp, . . 302. 303
on Dowel,on 110
OZ> OSllnstrume<lts . 23.13!>. 211
El ECMCorpc:Irllt kln 10 1
EI 9 Edgl8con ,. " . . . .M

Ele ctronoc Syslems. , 161
EI2 Engi_ inog Speclfhes . , 312
F I FairRadioSllIes 292
FS FIes'- Corpc:Irllhon . 101
G12 GonnanIO'*fl Am;aI_SuDJlIy 87
G20 G &G R<o<Iio EIect' ona Co 290
GA Godbou1 EJec'Uonics. 300l

H...l Conwnunicato:ons Corp. 207
H2. H.al-T,on ,.. . 2.,
H2 Ham Radio Cen' e< . nXl9
H16 Hamt,onics. NY. 299
H8 Hamt ,oni<;$. P... _ 22&237
H26 H.vt_ ·sOffiooWorId 292
H5 HNlh (;ompa.ny . . 195
H3 Henry Radio. . .... 01
II ICOM . , . . . . . . . .. 17. 107

Instiltll Software 26(. 265
19 Integ,aled Cucurts. Unit". _ . J06
127 IRL . 290
J l J ameco Elect rona . 305
J2 Jan CrystalS . . . . . . . 21
J8 JRS Eleetronics , . . . . 110
1(13 ~tronicll .. 19

l(enWOOll . . . . . . . ClV.!).13
1(1. 1(8'1' ElectronicS . 10!>

I(ilobaud . . . .. ... 25J
L9 lorIg's EIect,onics ... 17&181
110 L·Tronrcs . 159
117 Luna, EleCtmmcs 220
M35 Mallison EO!Ct,ooicS Supply . 31
M36 Magg'Ofe Electronic Labs , .,
M56 Maf1<o Ma nufaclu, ing. lnc. . ..152
M52 MFJ Ente<p'i ses . . 89. 1 83. 2~

M.t8 Mrcm t,onic s . . . .. 290l

M62 Mid Com EIect,onlCS. IncJEdge-

~ "M-4 I MId..n<llnt.""hon.' 185
MS7 MoNoe EJectronic;$ 88
N2 N_·T,OI>IC$ 213
05 0 1( Machi.... & Tool ln, 1.9. 173
03 ()ptoelectronlC$.lnc. 301
P IS '"-T, . PIt . 101
P30 Pllloma' E,-<;t'onoea 21

Pllloma'E"Q~ Z,1
P31 P. nuonoc .,
P. , P C Electronocs 105
P2 PoIy PakS , 307
P26 PnnleclCorcurt ProOucl S 110
P21 PnontyOne I~

03 Ouest ElectronOCll . aw
Rl Radoo ........t_Cllllbook.lnc 3"
Rl0 Rairbowlncltnt.- 100
R8 RamseyElectronocs 29.298
R1 5 Rolltl o.stntlutcn . 88
R21 RuSll EIecI,onOCll , 2!M
R I8 RW Electronics. lnc , 292
S63 serr.con.JuctcnSu<plus 31.
53 Sl8ntry 2"
S39 Sere-RoM &~ Elecl,onlCS 101
S33 S-F "'ma l""" R.so:) So!IrvK:es 165.21.
$61 S,G,C 62
58 Specuum CommunlCllhons m
510 SST Elec tronocs , 93.196. 197
S50 OC,St.tlOfd EleCtroNcs 101
5 18 St.nda'dCommunlCahons 191
S&t Sleven ProducIS .2~
S38 SIua" Electronics 80.81
5<'3 Surplus Elect' ona .310
• Ten-Tee ~, 35

T~ ThomasCommunicaloons . 277
r .. Tower Elec tron lCsCorpJEdgec0m67
T18 T,acEleetronics.lnc 183. 190
T35 T,a ns Com .. , , 105
T3 Tu tts Ra"", E~ronlcs 2e 2.g
T. 5 Tults RadioEleclronH:$IEOgecom 59

U2 Una rco-flolln . Z, I
U6 United ProOucls . 295
U6 Univefsa' ........ leur Rad io ServICe.

Inc.. 209
VI Vanguard Labs .. 209
V5 VHF EngW-"'9 . 221
V18 VHF Engi_~ 55
Wl 1 Weslcom Eng•.-rinog 21. 21
W18 Western Elol<;trOfllC$ 21.
W1 G.RWllilehouse& Co 31S
W2 Wilson Etectronicll 3
Xl X,te. . 2&1.285
Yl Y"""" ElectronicS CorpClII. II I. 21S
ZI ZZZEtectronocs. lnc 1:J.t.206
From 73. Pages 291.31fi.322

• Reader Service inquiries
not honored.
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BK1016 73 DIPOLE & LONG WIRE ANTENNAS $ 5.50
STOOOO 73 BACK ISSUE $ 3.00
ST2500 73 BACK ISSUES- 25 0 URCHOICE $10.00
ST0500 73 BACK ISSUES- 5 YOUR CHOICE $ 5.00
s 'nooc 73 BACK ISSUES- 10 YOUR CHOICE $12.00
ST2501 73 BACK ISSUES- 25 YOUR CHOICE $20.00
BK7307 BEHIND THE DIAL $ 4.95
BN1001 BINDER-73-1. $ 6.50
BN1002 BINDER-73- 2&UP $ 6.00
BK7309 CHALLENGEOF 160 $ 4.95
CT7305 CODE TAPE- 5 WPM $ 4.95
CT7306 CODE TAPE-6 WPM s 4.95
CT7310 CODE TAPE- l 0 WPM ... . •... .. . . . . . . . . . . $ 4.95
CT731 3 CODETAPE-13WPM .. .... ......... •. ... $ 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) $1 5.95
BK7321 GUIDE TO HAM RADIO s 4.95
BK7325 HOW TO BUILD A MICROCOMPUTER s 9.95
BK1028 ICOP AMPCOOKBOOK . .. . . • ... . • . .. .. .. $1 2.95
BK7380 INTRO TO Rny $ 2.00
CT7300 NOVICETHEORYTAPES $15.95
BK1100 PRACTICAL TEST INSTRUMENTS s 4.95
BK7302 PROPAGATION WIZARD'S HANDBOOK .. s 6.95
QW0250 QSL CARDS-STYLEW-25O . . .. .. . .. . . •. $ 8.95

322

QW0500 QSL CARDS-STYLE W-500 $13.95
QX0250 QSL CARDS-STYLE X-250 $ 8.95
QX0500 QSL CARDS-STYLEX-500 $13.95
QY0250 QSLCARDS-STYLEY-250 $ 8.95
QY0500 QSL CARDS- STYLE Y-500 $13.95
BK7345 REPEATER ATLAS $ 1.95
BK1044 RF DIGITAL TEST EQUIPM ENT s 5.95
BK7347 Rny HANDBOOK s 5.95
BX1 000 SHELF BOX-1 s 2.00
BX1 OO1 SHELF BOX-2 $ 1.50
BX1OO2 SHELFBOX- 8UP . .. . . . . • . .. . . . . . . . . . . . . $ 1.25
BK7351 SSB THE MISUNDERSTOOD MODE $ 5.50
BK7354 SSTV HANDBOOK (HARDCOVER) s 7.00
BK7355 SSTV HANDBOOK (SOFTCOVER) $ 5.00
CT7350 SSTV TAPE s 5.95
SG1081 STUDY GUlDE-ADVANCED CLASS $ 5.95
SG1080 STUDY GUIDE-EXTRA CLASS s 5.95
SG7358 STUDY GUIDE-GENERAL CLASS s 5.95
SG7357 STUDY GUIDE-NOVICE CLASS $ 4.95
LB7359 TEST EQUIP LIB V1-COMPTESTERS s 4.95
LB7360 TEST EQUIP LIB V2-AUDI0 TESTERS $ 4.95
LB7361 TEST EQUIP LIB V3- RADI0 EQUiP $ 4.95
LB7362 TEST EQUIP LIB V4- IC TEST EQUiP s 4.95
BK1069 VERTICAL BEAM & TRIANGLE ANTN S s 5.50
BK7368 VHF ANTENNA HANDBOOK $ 4.95
BK7370 WEATHER SATELLITE HANDBOOK $ 4.95



THE CHRISTMAS GIFT OF A LIFETIME!

~AESU ANNOUNCES THEIR SENSATIONAL COMPUTER AGE
CPU-2500R/K 2-METER 25 WATT TRANSCEIVER
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"matically s~~~fHJWl\~!~u.iJh#ies in 5-kHz steps
• Man~~ canlq-pl9~~,own in 5-kHz steps. Set lower
an,~ ,.t!~'· l3fi ,;,:,n1tr,e;quencylimits. Reset scan to 144 MHz
• Stop 'SCa~ri (with HOLD button) • Cancel scan (for
transmitting) • Automatically stop scan on first busy
or open channel. Operate on MARS (143.95 MHz)

for operating simplex or for switching the transmit
frequency up or down 600 kHz for repeater operation...
or for switching the transmitter to the frequency you
have stored in the TA-7600's memory (while the
receiver remains on th.~~e selected
with the dual knobs) .~haitnel...with simplex
or repeater (plus or minus 600 kHz transmitter offset)
operation.

The optional Remote Controller, with a built-in
microprocessor, provides more operating features to
theTR-l600 2-meter FM transceiver than found,in any;
jiTh~i~l~~'!J?te G~n~~!!,8r~al!:~~~l~;!b)6t'
:r~7GOO!ij~ mcan.l " -. - ,; i~; -!l- '~'~l"

:r,S1iect 'aWj'2:{lf:te~freque ncy . Store frequencies in
six memories. Scan all memory channels. Auto-

•

Even witho'i1'{'its oplion'
TA-15DD gives you ...
• full4-MHz coverage (144.DDD-14t99 5[NJ~,i)j!].
2meters. 800 channels· Dual concentriC!frW'b'
for fast lrequency chang. (lDD-kHz and lD-kHV'i'ps')
• 5-kHz oflset switch. MHz selector switch...for
desired band (144. 145, 145, or 141 MHz) • Mod. switch

EVERY FEATURE YOU COULD
~SSIBLY WANT IN A 2-METER

IG IS AVAILABLE NOW IN,
ENWOOD TR-7600

,/O

TRIO·KENWOOO COMMUNICATIONS INC . "" WEST WALNUT I COM PTON. rA 90220 $ ~,~~~QOD
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