
24 The Italian Freq Generator
- from Bologna to you K7YI Z

28 Happiness is a WE-800
- proud owner loves h,s Wilson. . . . .. , . .. K1IM L

32 Explore the World o f VLF
- with this simple converter W1QVZ

34 The S.H.A.F.T.
-c apecialtu mng gadget for sightless
hams , , , «sew

38 A Remotely-Tuned Matchbox
-c- ultima te ope ra ting eil se , , W4PSJ

44 Diodes of the Dead
-c-eavesdrop o n the great beyo nd , KSIRN

46 Building an Economy Receiver
- ju nk 00.11;. here rcomet. W84 NU

50 The ST-5 Plus
- imp rov e ments on il tavonre l U. . " ... . . KSQY

52 Build a $10 Digital Thermometer
- hundred s o f use s, McClelloln

56 CB to 10
-pil rt XVI: il CW co nversio n, W4G88

58 Try a little KISS
- you'll love i t .. , K8AO

62 Auto lrak II
-c- cbase OSCAR wu h ease , , W'KG I

78 The Twofer
- do u ble-du ty IDer logic KlIMl

80 Adam-1 2 RevIstted
- il scanner u nscroilm bler. . . . . . . . . . . N8 AMR/4

84 Digital RTTY Is Simple
- easy a s 01 , 10, " , , WB5NYX

86 Take the Pledge
- a no-comp rom lse co nso le KJMPI

90 Two Meter Tone Alert
- keep everyone on c a ll. . . . . . . . . .... WAJENk

94 Sneaky Car Security System
- a n alarm mg article, W88SW H/W8V l

100 IJdt Design-a-Nctcher
- a utoma ted f ilter values, . . . , WA4HUU

102 I!.:d The Cosmac Connection: Part 1
-c-computertzed CW vncw\,

108 ~ Noise Bridge BASICs
-c compu ter-optumzed roildla tion ... NftRY

114 ~ The Morse Master
-c- co nvert your com pu ter fr iends to
ham dom W B9TN W

120 The MINI -MOUSE Key
-c pertect com panion to th e MINI-MOS
kever .. . • • • . . • . ..... . . . . • • • . . . . . . . . . WAftlG\'

124 One Step Further
- PTl R msread o f PlT. . . . ... . .. Stolfi

126 Hoora y for LC Filters!
- simp le st is some ti me s best . . . . . . O gushwitz

128 The Soft Touch Kever
- se nd CW with no mo ving ports WAJPkU

132 SOS! Ship in Trouble!
- life and de a t h on 20 mete rs .. . . . W1S NN

138 Minicontests
- get ' em involved ] , Stocking, W'VM

139 Are Your Op Amps OppingJ
- try thiS IC helpmate WJKBM

140 Major League TT Co niroller
- 15 digits, 40 devices, 100 bucks, KJNC L

156 CB to 10
- pa rt XVII . SSE a nd Pace figS, k 3SlN

172 Electronics Educalion by Mail Order
-c success t c ! st ud e nt reports. . . . . , .. "" N6Ul

178 Time-Domain Retlectometrv
- to c hec k o u t your tra nsmission
lines . . . .. Slolff

184 High Seas Adventure- Ham Style
- pa rt IV. . .. WA6fEl

Never Sol y Die- 4, OX _ 6, Conlests - 8, Lellers - l 0, CA RF- 12, RTfY l oop - 14, New Produ cb -lb, Looking Wnt -l0, Correc
tions - ]0, 117, Sodoll henls- 71 , Hol m He lp - 1l 7, 17ft, f CC _ l ft7, OSCA R Orbib _lft7, Dealer Di rectory - 1%, Propoilgol lion - 115



.-
,- 1m F

o

hannels
the palm
of your

hand
Tempo presents the 51 5YNCOM

... the world's first
synthesized 800

channel hand held
•transceiver

Top vi_.&howing controls

SPECIFICATIONS
Frequency Coverage
Channel Spacing:

This amazing pocket sized radio represents the
year's biggest breakthrough in 2-meter com

munications. Other units that are larger, heavier
and are similarly priced can offer only 6 channels.
The 5YNCOM'5 price includes the battery pack,

charger, and a telescoping antenna. But, far more
Im p o rtan t is the 800 channels offered by the 51.

The optional touch tone pad shown in the
Illustration adds greatly to Its convenience and
we have available a 30 watt solid state power

amplifier designed to give the 5YNCOM 5 -1 the
flex ibility of operating as a mobile and base

station as well.

14410148 MHz
Rece ive every 5 kHz t ransmit simplell. or
± 600 kHz

Power Requirements 9. 6 VDC
Cu rre nt Dram 1 7 ma · stand by 400 me- trans mit
Batte ries , ~ i ·ca d bat tery pack included
Antenna Impedance. 50 ohms
DimensIons 4 0 mm . 62 mrn x 16 5 mm (1 6 " . 2 5".65")
RF Output Beller than 1 5 w a tts

SensItivi ty Better tha n 5 mICrovolts
SUPPLIED ACCESSORIES
TelescopIng wh,p antenna n,-cad ballery pack , charger
OPTIONAL ACCESSORIES
Touch tone pad tone burst gene,ator. CTeSS s u b-aud.b le tone chips
Rubber t ie. antenna

P,ice $3 4900 (......,thtouehIOMPMl f399 00.

Tempo el.., off.... ' com.,•••• lin. of SOlid SI". POW" .mplifisr... POdSl
'sc.i........h, ~MH·2 , 5 lit 42 pon.bln,th. \lH~/ONE PLUS mobi l•
...nsc.i_•.•n6 ,h. ~MT·2 lit ~ MT-42 "mOts control mobil...,nsc.i...,
All ,,,,il,ble from T. m po d.,.... throughout th. U.S
C,ll o. writs 10' full inlormSlion

11 240 WOl,m,,, BI,d .los Ang.les. Cahl 90064 2Il/41167C1 Mra'aV'J'I&~iYJ·
931 N, Euchd , Anaheim, Calif. 92801 71 41772-9200
Butler, Missouri 64730 816/679·3127



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

switch is on the Mark!

Wilson Elec tron ics, known for setting the pace in 2m FM Hand-Helds, goes one step beyond!

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

IN ADDITION: .!!l Mark Series Radios now have an LED Battery Condit ion Indicator conveniently
mounted on the to p plate. A qu ick peek will reassure you of a charged battery in the radio .

I ll ust rated is Wilson's BC·2 Desk Top Battery Charger
shown charging the Mark Series Unit

or the BC4 Battery Pack only .

Consumer Products lJiuisWn

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

SPECIFICATIONS

• Range: 144·148 MHz
. 6 Channel Operation
• Individual Trimmen on TX and RX xrars
• Rugged lell:an ~ outer case
• Current Drain : RX 15 mA

TX . Mark II : 500 mA
TX - Mark IV: 900 mA

. 12 KHz Ceramic Filter and to.7 Monolith ic Filter
included.

• 10.7 MHz and 4551Kz IF
• Spurious and Harmonics: more than 50 dB

below carrier
• BNC Antenna Connector

• .3 Microvolt Sensitivity for 20 dB Quieting
• Uses special rechargeable Ni-Cad Battery

Pack
• Rubber Duck and one pair Xtals 52/52

included
• Weight: 19 oz. including

batteries
• Size: 6" II: 1.770" II: 2.440"
• Popular accessories available :

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

ilson
Electronics Corp.

4288 South Polaris Avenue . P, O. Box 19000 • l as Vegas, Nevada 891 19
Teleph one (702) 739-1 931 • TELEX 684·522

To obtain complete specifications
on the Mark II and Mark IV, along with

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

Convenient ly located on top
of the radio are the controls
for volume, squelch, access
ory speaker mike connec
tor, 6 channel switch,
BNC antenna connector
and LED battery
condition
indicator.

Wilson hand-hetds have been known wo rld-wide for exceptional
quality and durable performance, That 's why they have been
the best sell ing uni ts fo r 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 palm of your hand.

The small compact size battery pack makes it possible to
carry one or more extra packs in your pocket for super ex
tended operation time . No more worry about loose cells
shorting out in your pocket, and the economical price
makes the extra packs a must,
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Sam Harris W1FZJ.

Sam was one of those who
said what he thought of people,
pulling few punches. I remem
ber a luncheon with the pres
Ident of Nat ional Radio, where
this chap asked Sam what he
thought of their new receiver.
Sam told him in no uncertain
terms what he thought of their
overpri ced , unst able, eas ily
overloaded bomb.

We get so used to kids wear
ing beards these days that we
tend to forget that it wasn't
long ago when a man with a
beard was an unusual sight.
Sam always had a beard ...
might have been born with one,
for ali i know. I asked him if the
sta res on the street ever
bothered him, and he said they
did somet imes ... made him
wonder If his fly was open.

Sam was not a difficult man
to deal with or understand once
you grasped that amateur radio
came fi rst, second, and per
haps even third in his li fe.
Helen got used to it early on,
and brought him his meals and
coffee at his operating desk.
This preoccupati on with ham
ming manifested itself in a way
that was helpfu l to many of us:
He had to have the loudest
sig nal in the world on a band
before he would get active on it.

The antennas and towers
which th is convict ion brought
about have appeared in many
macearne arti cles . I once ran an
article by Sam on his "contest
10o-Wat1 amplifier." I still pull
out that arti cle when I want to
co ll apse a visiting ham with
laughter. The flnal actually ran
about 7,000 Watts, and con
sisted of separate finals for
each of the low bands (which
were bui lt into Sam's garage).
The artic le was a spoof of the
100-Watt listings in QST con
test results, where many hams

Continued on page 106

to Cleve land and became
WBNSD in 1951, I visited Sam
and Helen at their farm ju st
east of Cleveland. Sam was
WBUKS at that time. We tal ked
just about every evening on
75m.

Later, when I became the
editor of CQ in 1955, Sam
signed on as VHF edi tor and
did a splendid job. During those
days, I occasionally had a
chance to drive or fly (I had a
plane then) up to vis it him in
Med fi eld , j u st outside o f
Boston, and sack out on his liv
ing room COUCh.

SAM HARRIS W1FZJ
On page 8 of the September

Issue of 73,we printed a picture
of Sam Harris and his wife
Helen. Word arrived from his
son, Pat , that Sam died in early
November. VHFers will miss
him.

For some reason, Sam and I
clicked early on ... I think it
was around 1948 or so that we
began to get Into extended con
tacts on the low end of 75m. We
both shared an interest In 75m
DXi ng .. . in VHF ... and in
learning more about the anom
al ies of life. When I moved out

editorial by Wayne Green

W2NSD/i
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•..and, it 's a combination that's hard
to beat if you're looking for optimum
ve rsatility in a z-meter fM transceiver.
Together, the TR-7600 and RM-76
offer you the following:

TR-7600 lonly)
• Memory channel ... with simplex or re 

peater (plus or minus 600 kHz trans
mitter offset) operation.

• Mode switch for operating simplex or
for switching the transmit frequency
up or down ...or for switching the trans
mitter to the frequency you have stored
in the TR. 7600's memory (while the
receiver rema ins on the frequency you
have selected with the dua l knobs).

• Select any z-meter frequency.
• Even without the optiona l RM·76, the

TR·7600 gives you full 4-MHz cover
age (144.000-147.995 MHi:)on 2 meters;
800 channels; dua l concentric knobs
for fast frequency change (100 kHz
and 10-kHz steps); 5-kHz offset switch.
and MHz selector switch ... for desired
band (1 44, 145, 146, or 147 MHz).

• Digital frequency display (large, bright
orange LEDS).

Kenwoods TR-7600 with optional RM-76
Microprocessor Control Unit offers a newdimension

in channel memory and scanning capability.
• UNLOCK indicator.. .an LED that in

dicates transceiver protection when
the frequency selector switches are
improperly positioned or the PLL has
malfunctio ned.

• 10 watts RF o utput (switchable to 1
watt low power).

TR-76DD WITH RM·76
• Store frequencies in six memories.
• Scan all memory channels.
• Automatically scan up the band in 5

kHz steps.
• M anually sca n up or down in 5-kHz

steps.
• Set lower and upper sca n frequency

limits.
• Reset scan to 144 M Hz. • Display indicates frequency (even while
• Stop scan (with HOLD button), scanning) and funct ions (such as auto-
• Cancel scan (for transmitting), scan, lower scan frequency limit, upper
• Scan for busy or open channel. sca n limit, error, and call channel).
• Select repe.Jter mode (simplex Srr tlzr tXciting nrw TR-7bOOand opliollal RM-

plus transmit frequency offset 76 nowatany A llthorizrd KENWOOD Dralrr!
minus offset or one memory Lei

tra nsmit frequency). • KENwSU"I«oIIOn:

o
·~ rr,oc··

• Select transmit offset
(±600 kHzl =: 1 MHz ). . . . I>(I(,I'~dlt'r ill amateur radi..

• O perate on M ARS (1 43.95 MHz TRIO·KENWOOD CO MMUNICATIONS INC.
sim plex only ). 1111 WEST WALN UTI COMPTON. CA 90220
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Editor:
Robert Baker W82GFE
'5 Wind_Dr.
Arto NJ 08004

-described in last Issue

HUNTING LIONS ON THE AIR
CONTEST

Starts: 1200 GMT,
Ja nuary 13

Ends: 1200 GMT,
January 14

The contest is sponsored by
Lions International and coor
dinated by the Lions Club of
Rio de Janeiro (Arpoador),
Brazil . Part ic ipation is open to
all licensed radio operato rs ex
cept members of the contest
committee. The contest wil l be
separated Into two sections,
phone and CW, wi th poi nts
counting separate ly and par
tlclpatlon allowed In both
modes. All bands 80 through 10
meters may be used, with each
stalion being contacted no
more than once per band and
mode.When contac ts are made
between lions and Leos, the
name 0 1 th e Lions Club or Leo
Cl ub contact ed should be
noted In the log. Confirmation
of contacts w ill be made by log
comparisons.
SCORING:

a sos with in the same conti
nent count 1 point each; be
tween different conti nents, 3
poinls. Bonus points: 1 extra
point lor a aso with member of
a Lions or Leo Club and 5 extra
points for a aso with a member
of the Rio de Janeiro (Arpoador)
Lions Club. Contacls between
members of the Arpoador Club
will not count any bonus

Cont;nu«Jon~ 191

WORKED COLUMBIA AND
GREENE COUNTIES AWARD
Offered by the Rip Van Winkle

Amateu r Rad io So c iety of
Columbia and Greene Counties,
New York, the award is given for
havi ng two-way contacts by
amateur radio with two stations
In each of Columbia and Greene
Counties, New York. Contacts
may be on any band or mode,
except that repeaters may not
be used. Send log information
and $1 .00 to: Rip Van Winkle
ARS, PO Box 1028, Hudson NY
12534.

FRENCH CONTEST
CW

Starts: ooסס GMT.
January 27

Ends: 2400 GMT,
January 28

Phone
Starts: ooסס GMT,

February 24
Ends: 2400 GMT,

February 25
All contacts must be made

on 160 meter CW (or 1,826
MHz for F stations). All entries
must be single operator.

EXCHANGE:
RS(T) and aso number.

SCORING :
Score 3 points for each F or

overseas French department or
territory contacted in your own
cont inent (1 0 points if In anoth·
er cont inent). Multipliers are
each F department (95) and
DA1/2 STNIFFA (F forces in Dl),

NovicefTech-3725, 7125,
21125,28125.

FM -146.52 and/or 146.55
simplex; duplex through a
repeater is permissible!

3 scorers in each of the two
categories (members and non
members). Mu ltl-op count s as
one station. General ceu is " CO
Air Contest," etc.
EXCHANGE:

Non-members, f ive: " non
member," consecutive serial
number, signal report, slate,
province, or country.

Members, five (the same as
fo r non-members), except:
" me m be r ," IAA H roste r
number, a-tetter airport lden
t lf ler (if app licable) , fl ight
number or aircraft number if
station is " aeronautical mo
bil e."

Please Note: Specific laws
apply to hams operati ng their
equipment from on board an
aircraft. Please contac t the
IAAH for ru les BEFORE doing
th is!

SCORING :
SCore 4 points for " airport

operations" such as W9XVZ19
at O'Hare Airport ; score 5
po int s for con tac t with an
" aeronautical mob ile" ; al l
others score 1 point each . Then
add the total number of points,
inc luding bonus points. Add
the total number o f mumpuers
(states, countries, and Cana
dian orovrncesj and mult ipl y
the total points by the total
multiplier for the f ina l score.
ENTRIES:

Submit all logs, separate
logs for each band, to: Frank
Sadi lek WB90UE, 3818 N. New
castle Avenue , Chicag o IL
60634. Deadline for submitted
logs will be March 1.
SUGGESTED FREQUENCIES:

CW - 3550, 7050 , 14050,
21050,28050,50095.

SSB-3975, 7275, 14280,
21375,28550,50105.

lAAH AIRLINE CONTEST
Starts: 1500 GMT Saturday,

January 27
Ends: 1500 GMT Sunday,

January 28
Sponsored by the lnterna

tional Association of Airline
Hams (IAAH), this is their first
annual contest open to all
"airline hams" and non-mem
bers. Members of the IAAH may
work both members and non
members, and vice versa. cer
tl fl cates will be given to the top

polnls.
ENTRIES AND AWARDS:

Lions International will pre
sent urst-, eecono-, and third
place awards in two calegories
- phone and CWo The f irst
place winner in each calegory
will receive a trophy, the sec
ond a medallion, and the third a
plaque. The Lions Club of Rio
de Janeiro w il l award addr
t lonal vermillion award medal
lions to the fourth· through
tenth-place winners. Each par
t lc lpant making more than 20
potnts wi ll receive a special
aSL from the Lions Club of Rio
de Janeiro. Logs for each mode
showing time and callsign
should be sent to the contest
committee no rater than 30
days after Ihe contest: Lions
Club of Rio de Janeiro (Ar.
pceccn, Aua Souza Lima n.
310-Apt. 802, Rio de Janeiro
22.081, ZG-37 Braz il .

ARRL Straight Key Night
ARRL CD Party-Phone
Hunting Lions on the Air Contest
ARRL CD Party-CW
ARRL VHF Sweepstakes
ARRL Simulated Emergency Test
French Contest-CW
IAAH Airtlne Contest
Classic Radio Exchange
ARRL Novice Roundup
lD-l0 Net Winter aso Party
aCWA aso Contest-CW
Two-Land aso Party
University of Cape Town Festival Station
French Contest-Phone
ARRL OX Competltlon-Phone
aCWA aso Contest-Phone
ARRL OX Competltlon-CW
ARRL Open CD Party-CW
ARRL Open CD Party-Phone
ARRL EME Contest
ARRL EME contest
ARRL VHF QSO Party
ARRL Field Day

Jan 27·28

Jan 1
Jan 6-7
Jan 13
Jan 13-14

Jan 28-29
Feb 2·11
Feb4&11
Feb tn-f t
Feb 17·19
Feb 17·Mer 4
Feb 24·25
Mar 3·4
Mar 10·11
Mar 17·18
Apr 7·8
Apr 21·22

May 19·20
June 9·10
June 23·24

8



ICOM'. New IC·280

ICOM Introduces its new 2 meter mobUe radio with
the detachable microprocessor control. head, the IC
280. Bright, easy to read LED's and a new style meter
grace the brushed aluminum "new look" front panel
of the detachable control head, which provides mem
ory and frequency control for the remotely mountable
main section.

The IC-2S0 comes as one radio to be mounted in the
normal manner: but, as an option, the entire front one
third of the radio detaches and
mounts by its optional bracket
and the main body tucks neatly
away out of sight Now you can
mount your 2 meter mobile radi o
In places that seemed really tight
before.

WIth the microprocessor head the
IC·2S0 can store three frequendes of
your choice, which are selected by a four
position front panel switch. These frequen
d es are retained In the le-2S0'. memory for
as long as power is applied to the radio. Even

when power Is turned off at the front panel switch, the
IC-280 retains Its programmed memories; and when
power is completely removed from the radio, the
± 600 KHz splits are still maintained!

Frequency coverage of the IC-280 Is In excess of the
2 meter band; and the new band plan (144.5·145.5
MHz repeaters) can easily be accommodated, since It
was Included ln the IC·280·. Initial planning by the
ICOM design team.

The main section of the IC·280 puts you up to the
minute with the latest state of the art engineering. The
new IC-280 includes the latest Innovations In large

signal handling FET front ends for exceUent Inter
modulation character and good sensitivity at

the same time. The IF filters are crystal
monoltthlcs In the first IF and ceramic in

the second, providing narrow band
capacity for today and tomorrow's

crowd ed operating conditions.
Modular PA construction with
broad band tuning provides fuD
rated power across the fuU 2
meter band (plus a Utdel.

s........rt1 11'lll fO--.--
• .e-t,. .c r., ""e:-.u- 14.1 90_ 148n_oOpa••ea b . "!' , __ - to "C IIOliO'C(I4"F IIOloMl'f\

Doq,f_ ,... Of., ,,~S-V~ISKlil O"'t l "'","fMlF3IC-""ko ; 1 _50_ t
' l O_

R.., t DC l3.rN ~15" ~""""'l oe-o.....Trw •• 2 Sofl HlflOWll2A LollWl. p- .... O.6JCIIIll.__
--.o.400.SQL~_""""",cs.-· o lhl ~~..l ' = ldl 0 "","",,- _ 2211l1 C,"-(lwp..fo lOUf.... IWLo
O Mo t ' .~~c_r I ""D. 1 " ~SIOU OS--(lwp..fo __~",*-~OI~cpI,..":
~600_~"__"""'_",,,, __,,,SM.z oP ' ..~ -, , __
f , "'~.lottO.69S~2rool4M1OU 0S. 1~1 ... "Sot'l .....lO",,"-'_';' • ",\<20cE.06 CIJ_
O S ' • ~7.SkHa .. -..f,• •__ ~I5Ktto.. 4O.0~0UI;ur__lsw a_CMp.o:I , ' _

ICOM WEST, INC.
Sulle 3
13256 Northrup Way
BeleoW, Wash. 96005

11 (206) 747·9020

ICOM EAST, INC.
Sulte 307
3331 Towet"WOOd Offve
Dallas. Texas 75234
(2 14) 620-2780

ICOM CANADA
7087 Victoria Dove
Vancouver B.C. V5P 3Y9
Canada
(604) 321-1833



ISTIRRED BLOOD

Robert Seeber
littleton CO

Docket 20777 would have been
the best thing for amateur
rad io since SSB. Not perfect,
maybe, but a lot better than
what we have now. CW is okay,
but to devote over half our HF
spectrum to it is nonsense.
Why doesn't someone look at
amateur radio as it reall y is,
not as it once was or as they
wish it would be.

If amateur radio Is gutted by
the ITU next year, it will be a
blessing in disguise. The oe
regulation you (and I) want will
be an overnight fact. Once the
challenge of " illegal" opera
tion is overcome, th ings like
bandwidth, subbands, band
edge, mode, power, and class
of license all fade into in
significance. It will be almost
as much fun as Peterborough
to New York in 2V2 hours ! QRP,
indoor antennas, and inexpen
sive fun operating CW would
be reborn, TVI and tower prob
lems wou ld be eliminated, and
licensing hassles would be
forgotten.

Ban ning amateur radio
would be the best thing that
ever happened to It. No one
outside amateur radio cares
about it one way or the other.
The only outside interest we
get is bad (towers and TVI). If
we went underground, the
towers and TVI wou ld otsep
pear. We would have more
operating freedom than we've
ever had. As long as our opera
tions did not interfere with
" outs iders" and thus generate
complaints, the FCC would re
main sound asleep, as they
have been for decades. What
happens if they wake up, you
ask? That would take millions
of dollars, money they don't
have and aren't likely to get.

Besides that, amateur radio
is big business, and if for no
other reason, we won't lose a
single kHz of HF spectrum at
the ITU meeting. We might
even gain a little. Satellite corn
muntcatton, and the VHF/UHF
frequencies requ ired for it , is
where we are going to lose our
shorts.

P.S. One of these days you are
going to wish you had your
240Z back. However, I wouldn't
trade my 1974 B200 Dodge van
for anything .

Congratulations on yo ur
finest editorial yet, Wayne, in
the October issue of 73.

Please bear with me, and I' ll
give you one more example of
the stupidity of some of their
hard and fast rules at the FCC.

In Aug ust, 1921 , I took a writ
ten test and wri tten code test
from a Mr. Paul Ord, then ass!s-

I

relatively few peop le that are
directly concerned with the na
tional po licy. It is qu ite possi
ble that many delegations will
have no amateurs, and t his a
definite certainty in the
delegates in those countries
that do not now have any
amateurs. It is also the case
that some administrations that
do permit amateur activi ty in
their countries are somewhat
indifferent as to amateur sur
vival.

What I may not have brought
out here is a fact that some
amateurs are not fully aware of,
and that is that all of the
meetings of the lTU and its
assoc iated agencies are
closed meetings. There is one
and only one voice at these
meetings, and that is of the of
ficial administ rative voice of
the United Nations current
member countries.

It is difficult for me to under
stand how an almost "no face,"
an organization that has not ac
tively participated in and iden
tified itself in the technical area
(the CCIR), can hope to justify
its existence at a WARC meet
ing where it has no voice and
where a number, too many, of
the administrations either do
not have or do not wan t
amateurs. Not only that, but
many admi nistrations that are
otherwise in favor of amateurs
would have no scruples in
subordinating this if it in
terfered with other national
more pressing needs.

Probably I agree so fully wi th
you because, like you, I have at
tended these meetings and
thus could sense the direction
in which they seemed to lead. I
hope that we are both mistaken
and that we will be able to enjoy
amateur rad io as we now know
it for many more years. I would
hate to have to go under
ground. Perish the thought!

As insurance against total In
sanity if we do lose out, I have
Infected myself with a counter
insanity. I am becoming active
in the microcomputer field, hav
ing obtained a TRS·BO. Wi th the
help of Kilobaud, I trust th is
new insanity will make me im
pervious to any bad news from
WARC.

My best 73s and may your
cassettes never become de
magnetized so you will always
be able to CLOAD!

H.F. Hannay VE7WO
Nanalmo BC

Canada

I BLESSING IN DISGUISE I
It looks like your brain is

f inally starting to soften up,
Wayne. "Never Say Die" in t he
October, 1978, issue sounded
like you've been experimenting
with drugs more than radio.
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telecommunications. These
areas are divided into about a
dozen study groups, such as for
marine radio, radio astronomy,
television, radio satellites, and,
of course , radio tetecorn 
munications in all frequencies
from the lowest to the GHz and
up. It Is also probably not
known to many amateurs that
the only recognized par
ticipants in these study groups
are the official government
represent atives of the member
United Nations countries. Each
of these administrations may
Include In their delegation cer
tain specialists by personally
inviting them and also inform
ing Geneva. It is easy to under
stand that in the aggregate
these specialists probably jn
e tude the w orld's most
knowledgeable people in all
areas of telecommunications.
Unfortunately, only a very few
of these are amateurs, a l
though none was selected for
this reason. There is no study
group dealing in amateur radio.

In addition to the tntema
tlonat study group meetings,
most administrations held na
tional meetings paralleling
these SGs. These national
meetings would be held in the
interval between the interna
tional meetings to prepare the
administrations for the next
Geneva meeting . The discus
sions in the national meetings
were highly technical. The par
ticipants came from all na
tional fields and represented
many manufacturers, telecom
munication companies, t he
television industry, many users
such as public utilities, police,
and others. Only a few of these
people would be part of the in
ternational delegation.

Unfortunately, so far as I was
aware, there was little or no
participation in these national
meetings although the DOC
had indicated that such par
t ic ipation was acceptable.

Participation for WARC does
inc lude a number of national
meetings, but we must be
aware t hat these are not
technical meetings. The
technical meetings of the CCIR
provided the CCIR recommen
dations as contained in the
Green books, which would of
course lend weight to the
WARC in its decisions. It can
be seen that the work of WARC
will not be supported by the
many specialists that we saw
in the CCIR, but rather by a

1,.," ~ ,.~ ,. ~
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DRAWBACK?

L tL

David l. Bell W6AQ
Hollywood CA

Your latest issue is the best
yet, and one of the fattest I've
ever seen. You 're approaching
Japanese CO ham radio girth.
The only drawback was your
taking on the Chrysler Corp. I
don't think ham radio needs
any more powerful opponents
and I for one wish you'd keep
your printed opinions In the
ham radio arena. There are cer
tainly enough e lectronic
foibles 10 aim your barbs at,
aren 't there? If you're running
short, let me suggest OX list
operations, blatant business
phone patches, the FCC con
sidering overseas religious
missions to be business, and
the FCC's inability to run a
computer rather than be run by
it .

I__---JI

I PERISH THE THOUGHT! I
After reading your ed itorial in

the September issue of 73, I
just had to let you know how
strongly I agree with what you
say about the ITU and WARC
and the effect the deliberations
of WARC may have on the fu
ture of amateur radio as we
know it today.

The reason I can so readily
agree with you is that I am
familiar with the operations of
the ITU and its associate aqen
cles. My first participation was
while I was a member of a
Canadian R&D organization
then up to my retirement in
1973 as a consultant with the
Canadian Department of Com 
munications (DOC). I think that
many amateurs are not fully
aware of what the ITU really is
and what it does. The lTU, a
spec ialized agency of the
United Nations, has, among
other activities, two very tmpor
tent consultative committees.
One of these is the CCITI, the
International Consultative
Committee for Telephones and
Telegraph. The other is the
CCIR, the International Con
sultative Committee for Radio.
It is my feeling that it was in the
CCIR that we amateurs should
have had most interest and this
should have extended back for
many years. As you indicated in
your editorial, this committee
deals in all areas of radio

10



Continued on".82

regardi ng the ARRL The re
marks are, forthe most part, ex
ac tly my sentiments , even
though I am a life member of
the League.

It seems to me, though, that
you are overlooking one of the
most Important parts of the
best argument for having such
an organization. That is the fact
that, even though many of us
do not like it , they, through a
very powerful membership, do
represent amateur radio in
making the laws and regu latory
features of our licenS ing
bureau, the FCC.

If a move were to increase
the membership of tnrs so
called organization to a greater
level, includ ing all of the
amateurs who feel that the
League is an outmoded, poorly
operated, antlquated-In-thfnk
ing organization, perhaps a rna
jority could overthrow the pres
ent continuity of the ruling
hierarchy within the League.

Oh yes, there wil l be many
who say, " What good is a vote;
they have it all t ied up." Yep,
that's right, but no one has
tried to change it to my
knowledge, just abide with it,
and continue to gripe or bury
their heads in the sand and ac
cept what is recommended.

A great deal of good things
have come the way of amateur
radio by t he gripe system. A lot
of amateurs who do the griping
started out as Novices and
wouldn't have a license at all if
It were not for the League, so
they have some good things to
show In th e past.

It takes a good organizer to
cont rol a giant, but it can be
done and the control shou ld be
from t he support team. Radio
amateurs, why not put your
editorial efforts Into reorqan
lzatfon. Wayne, you seem to be
able to say what shou ld be
done.

I for one wil l give you my sup
port monetarily and though fur
ther agitation lor this type of
idea. What say, Never Say Die?

Peter S. Meacham
Waltham MA

WHAT SAY, NSD?

examiner's off ice in San Pran
cisco In tears, I went to the
parki ng lot and sat in the car for
an hour befo re starting home.
What a terr ible shock!

At a Las Vegas convention
about three years ago, I spoke
to Johnny Johnson about my
plight. No sympathy. I in formed
him that I was damned fed up
wi th such bureaucracy, and
that I would henceforth operate
in any portion of the ham bands
I chose, and that I would see
the FCC in a Federal Court if
any action was taken against
me. And I have operated to
some extent when I hear a long·
lost friend.

I'm an old devotee of Col.
Claire Foster 6HM, and I have
hated the ARRL gang ever
since. Yes, I subscribed to QST
for one year, and that will ex
pire within a month or so. No
more!

Soooo, your editorial in 73,
October, 1978, stirred my
blood, and I hope you can do
some good. I've taken 73
steady since you first started.

My best wishes to you, and
continued strength to fight.

Lloyd M. Jones W6DOB
Salinas CA

I enjoy most of your editorial
comments, in particular those

Thanks for taking the time to
write, lloyd, I enjoyed your tet
ter.

Frankly, I don 't blame
Johnny for Ignoring you, You
can't fool me. Tha i sott-tn- the
head bit doesn't wash. You
have no problem wttn remem
bering anything; you lust don't
wan t to bother boning up for
that damned Extra Class exam.
I don 't b lame you on tha t one. It
will be a wen-trozeo-over hell
before th ey get me do wn for
that one.

But the la ct remains that if
you want to pass the Extra ex
am, you can. I'm willing to bet
tha t you dldn'l do your home
work on Ihis one. Did you get
my Extra Class book and read
it? Of course you didn't.

It's a pity tha t someone
doesn't do some research and
do a good article on Col.
Foster. Newer hams should
know about him and his battles
with Ihe League. As I recall, he
didn't really get mad at 'em un·
til etter Maxim had kicked the
buckel. I suspecl Ihey were a
lot better under Maxim, I've en
joyed all of the Maxim books
and suspect thai he and I would
have been friends if I had come
along 20 years sooner . . . or if
he had lasted longer. I've also
read a lot of FOSler's editorials
and they were right on the
mark,

Keep it flying, Lioyd.-Wayne.

IFIELD MARSHAL THURSTONI
I have recently re-subscribed

to 73 because I lind your
editorials very thought 
provoking and usually pretty
much to the point. I normally do
not respond in writing to
editorials, but I felt compelled
to do so when I read about Mary
Lewis W7QGP.

I have been a supporter of
Mary for about four years. Dur
ing this time I have gained a lot
of respect for her leadership

I I qualities in administering the
amateur radio affairs of the

___________...J . state of Washington; for this

Then came WWII and I was
th e f irst perso n to be Inter
viewed on the west coast by Dr.
Louis Redenour (a close fr iend
of t he young student at Cal
Tech), who was recruiting
research people to go to MIT
and design radar systems. I
professed to know not hi ng
about radar. I was poli tely in
formed that he knew all about
my past history, and that I was
to prepa re to leave for MIT the
following day, or else!

At MIT, I soon learned that
the country's leading physl.
crsts were really smart, but
most did not know how to work
with their hands.

I developed gun-pointing
systems. They included the
system for the black widow
night fighter. Upon intercept of
a "bogey," the pilot would
throw the switch to automatic,
sit back, and relax while the
plane flew via radar-controlled
autopilot to an intercept at
about 1200 yards. The guns
would automatically fire and
the plane would start to follow
the enemy toward the earth, at
which point the pilot would
throw the switch back t o
manual and flyaway. I also
developed the ANfAPG·15 gun·
pointing system lor the tai l
gunner in B·29s. I outfitted fi ve
B·29s at Bedford Airport and
took them to India wit h fu ll
crews and t urned them over to
Gen. Curtis Lemay. The first,
second, and third nights out
over Japan, one Jap fighter was
shot down each nigh t. The
fourth day, th ey switched to
kamikaze head-on attacks. (In
the meant ime, a contract had
been let to bui lt 10,000 AN·
APG·15 syste ms ! But we did
not need th em th en!)

After the war, I went back ln
to broadcastin g. I designed and
bu ilt the triband gamma match
feed system for beams. Mr.
And y And ros called lo ng
distance after reading a small
report in QST and wanted to
know what I was going to do
with the idea. I said "nothing"
and that if he was in terested , I
would give him a wri tten
release. I did, and hence t he
"Hy-Galn Corp." Andy ret ired
with ulcers; I'm fat and sassy.

I developed many other
items such as antenna-measur
ing devices, a " better" noise
bridge generator (73), etc.

So, to the point of my writing.
About four years ago, after
working full time to make a liv
ing , I decided to go to San Fran
cisco and get my Extra Class
license. I failed! I found that the
years had caught up with me; I
could not remember rules or
sufficient math to answer the
damned tricky Phllly-lawyer's
questions. My wife gently m
formed me she was well aware
that my mind was not what it
used to be! I walked out of the

tan t radio Inspector out of San
Francisco. It was in Stockto n
CA, and I was a t z-yeer-cld kid
running errands for the men
who built and operated KWG,
and they believed it was to be
the f irst commercial broad
casting station. I operated my
own 1 kW rotary spark-gap
transmitter and homemade reo
cerver. My best OX was Irom
near Stockton CA, to Bozeman
MT. I had many friends ten
years or so my senior, and they
were always ready to answer
my many questions.

My principal at the high
school expelled me in my junior
year because I was a bad boy
for not studying my history,
English, etc., and I was the
least likely boy to succeed in
this world!

I went to San Diego and
joined the Navy. I taught radio
classes and theory at the
school for about one year and
then went aboard the USS
Idaho for the rest of my enlist
ment of four years. Aboard the
Idaho less than one hour, the
communications officer, En
Sign Charles F. Horn, called me
to his office. Could I make a
new crvster-ccntrcnec oscilla
tor, a 211 5O-Watt tube followed
by another 211 amplifier, work?
Earlier, one of my seniors had
explained how to "neutralize"
an amplifier to prevent sen
oscillation , It worked! The USS
Idaho had the first rig that
would work. The Bureau of
Ships diagram had not includ·
ed a system to neutrali ze the
fi nal! Ensign Charles Horn
received all the credi t, but he
put me in charge of all rad io
maintenance, and I bought a
fold ing cot and lived In th e
material repai r shop.

From the US Navy, I wen t to
work at KFSD broadcast eta
tron in San Diego, and my
lifetime was devoted to the
broadcast buslness-K F1,
KTIV, KEYT-TV, KTIV, etc.

In 1925, I took my ccmmer
era! Fi rst Class test In San
Francisco and was given a test
covering arc and spark. No
problem. So I still have my
Commercial First Class rete
graph and Telephone licenses.

In 1934, I experimented with
a copper toilet bowl float and
stumbled upon what may have
been the first cavity system.
Professors at Cal Tech ,
Pasadena CA, at least thought
so. I built one for a young stu
dent which was at about 300
MHz, with the antenna at the
focal point of a a-toot parabola
which was made in the Cal
Tech shops. A small " perch"
was attached to the parabola at
the focal point about one loot
beyond the radiator and was
used to study the effects of rf
upon insects. As a result, the
student obtained his master's
degree.
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Continued on page 167

01 examinations for the handl
capped was necessary.

A move 10 restrict VHF phone
privileges for new amateurs
met with a mixed reaction from
the general assembly. with
about half lor and half against
the idea, which reflected the
working group's tie " vote" in
the matter.

In t he general assembly,
ideas were expressed that the
present advanced exam be " up
graded" to reflect the state of
the art, with more about VHF,
UHF, and FM techniques.

Suggestions were advanced
to issue the present station
licenses and certificates in a
card form In order to make
them more practical to carry
when operating mobile or per
table.

A member of the general
assembly noted that a " no
code" dig ital operator could
use A1 according to schedule
and suggested that Morse code
for a "no-code" certificate was
redundant. It was explained,
however, that in this day and
age, with modern technology,
Morse could be sent by ma
chi ne and received by machine.

Moderator for the sympo
si um was Bill Wilson VE3NR,
president of CARF. Moderators
were Croft Taylor VE30R for
the Digital Workshop, Hugh
Dollard VE7PB for Frequency
Allocations, Art Davis VE6KT
for Regulations, and Percy
Crosthwaite VE5RP for Cer
tificates and Exams. The senior
DOC Regulatory Service Ot
fi cer from headquarters in ot
tawa was W. W. (Scotty) Scott.
The DOC representatives from
he adqu art er s we re Ed
DUCharme, Internat ional Plan
ning , John da Silva, DOC
Systems Engineering Consul
tant, Vic Decloux, and Peter
Fitzgerald . Re g i o n a l and
district offices were represent
ed by Murray Watson, Bob
Po i r ie r , Jim Esse x, Irwin
Williams, Wes Garvin, and
Larry Reid. Or. Jack Belrose
VE2CV represented the Federal
Communications Research
Center.

The meeting learned with
regret that Dr. John deMer
cede, Director-Genera! of the
DOC Tel ecommu ni c at ion s
Regu latory Service, who has
been Instrumental in originat
ing t hese symposiums, was
unable to attend due to a last·
minute Change in plans.

The CARF executive and
those who attended are in 
debted to the Calgary Amateur
Rad io Association and the
Symposium Committee mem
bers (VE6EX, VEOOO, VE6MX,
VE6AMU, VE6SA, and VE6CJC)
for the interesting and produc
tive meeting. Thanks, too, to
the City of Calgary, the Prov-

Clarif icat ion of the wording
of the recent DOC notice con
cerning the new " digi tal" cer
tif icat e and the freq uency
sched u les was req uest ed ,
especial ly with regard to opera
t ion in the 220-225 MHz band.

The DOC stated that all
amateurs may work in that
band now as before, using the
modes noted in the frequency
schedules (most modes, with a
slo t exclusive for packet radio
message format s).

Recommendations to br ing
regulations up to date were
made, such as the aboli tion of
the requirement for frequency
a nd modu lation-measuring
devices.

In rep ly to a workshop Query,
the DOC said that the pro
cedure in an Interference com
plaint when the amateur set
was "clean," and all efforts on
t he part of the amateur to
cooperate wit h the complain
ant have been rebuffed, is for
th e DO C 10 wr i te t o t he
compla inant stati ng that it wi ll
take no further action.

The perenn ial probl em 01
local government legislating on
tower matters was discussed
and the DOC noted that such
authorities cannot proh ibit the
erection of duly-li censed radio
station towers as it is an area 01
fe deral contro1. They can,
however, impose structural and
safety requirements. Amateurs
who sign private agreements or
leases with rest ri c t ions on
towers or antennas have no
recourse to the DOC.

The conclusions reached in
the workshop considering "cer
tifi cates and examination s"
did not m eet with th e
unan imous support accorded
other workshop recommenda
tions In the general assembly.

The novice certif icate was
t urned down by the group and
t he assembly. Th e group
recommended a 5 wpm code
test for persons over 55. The
m ajority of the general
assembly did not accept the
idea. A proposal to extend the
princi ple of the present 10
meter phone endorsement to
160 met ers in order to en
courage activity on that band
met a majority approval.

A re c ommendati on w as
made that the DOC be relieved
of the task of code examine
ttone, which would be dele
gated to amateurs approved by
t he DOC. It was also reccm
mended that amateur exams be
held once a month instead of
fou r times a year as is now in
terce. Both ideas met with the
approval of the Sunday general
assembly.

In view of the flexible policy
of the DOC in examining handi
capped persons (for which the
group commended the Depart
ment), it was felt that no waiver

of Canadian plans as they at
teet amateurs. Adj ustments to
the Canadi an position are st ill
In progress with the objective of
completing a position wh ich
will , In the view of the federal
government, best meet the
unique needs of Canadian radio
users.

The DOC did not pursue the
idea 01 a new band around 18
MHz because 01 what was
termed "a lack of support from
the amateurs," but is still pro
posing 10.1-10.3 MHz as a new
band. Amateurs were advised
that although the new frequen
cy allocations may be decided
upon in late 1979, it would be
1981 or 1982 before implemen
tation of the changes would be
effectively underway. The work
ing group strongly urged the
DOC to reconsider the lopping
off of 200 kHz from 75 meters
(3800·4000 kHz), although it
would propose exclus ive use
for the rema ining 3500 to 3800
segment.

The group was told that little
world sympathy could be ex
pected for any expansion of the
present 40 meter band, but a
proposal to reduce it to 6.9-7.1
MHz exclusive for amateur use
could be a significant gain.

Th e exc l usive s lo t for
" packet radio" from 221-223
MHz came under f ire and in
bo th the working grou p and the
general assembly, wh ich heard
and discussed all of the work
ing group result s, there was a
unanimous reaction voiced to
the DOC to let amateurs under
take their own band planning.

The DOC noted that it would
consider providing space for
ATV In other parts o f the
420-450 MHz band other than
those now authorized , because
it proposes to reduce the band
to 430 to 450 MHz.

The discussion in the WARC
group covered a number of
other frequenc y problems ,
detail s o f wh ich w ill be found in
the symposium off icial report.

While WARC '79 will have a
delayed Impact on am ateur
operations, the recommends
ti o ns o f the wo rksho p o n
regulat ions would have a more
immediate effect, If adopted. It
recommended elimination of
the logkeeping requirement for
mobile stations. The abolition
of the FCC reciprocal permits
for operating while In the U.S. is
now being undertaken by the
DOC. Special callslgns, the
group concluded, shou ld be
eliminated, and the DOC head
Quart er s w ill s u rvey t he
reg ion al o ffices to see if th is
step should be taken.

•
CALGARY HOSTS
SECOND ANNUAL

NATlOHAl SYMPOSIUM
The second Nat ional Ama

teur Radio Symposium, con-
veneo by the Canadian Amateur
Radio Federation, Inc" wound
up Its tw o-day sess ion in
Calgary on October 1.

The conference. hosted by
the Calg ary Amateur Radio
Association under the auspices
of the Amateur Radio League of
Alberta, made several Important
recommendat ions to the senior
officials of the DOC who attend
ed , concerning the future of
amateur radio in Canada.

The more than 80 partici
pants included amateurs repre
senting major organ izations
and individual operators from
all ca ll districts except V01,
VQ2, and VY1 .

After a pleasant Friday eve
ning cocktail party, the four
workshops got down to busi
ness for a full-day session on
Saturday, followed by a ban
cuet. and a Sunday half-day
general assembly.

The workshop on Digital and
Computer Communications ex
amined the new no-code Digital
Radio Operator's Certificate in
detail. John da Silva, the DOC
headquarters consul tant, gave
the group an overview of data
com mu n ication co ncepts.
Tech nical discussions fol lowed
on their applicabili ty to amateur
use and the need to establi sh in
terim standards and spectttca
ti on s for amateur " packet
radio." Asynchronous FSK was
recommended for initial use for
1200 baud or below, with syn
chronous PSK or other teen
ntques for higher speeds. For
mat recommended was ASCII
with packet length of 150
characters with amateur call
signs for identification.

The working group made a
number of o t her t ech nical
recomme ndation s and has
asked CARF to form a com
mittee t o dev ise proto col
detail s.

Packet radio should be intro
duced slowly and deli berately,
much the same as was single
sideband, the group reported.
The cost to amateurs should be
minimal , and CARF will publi sh
availability of surplus equip
ment. To get into packet radio
should cost only about $150, ac
cording to the group's mod
erator, Croft Taylor VE30R.

Probably of more importance
to most amateurs was the work
of the group on WARC '79 who
heard at first hand from Ed
Ducharme, head of the DOC
WARC '79 plann ing , the status

L Canadian A~lftJr Radio F~t;on. Inc.
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Hustler amateur fixed station antennas.

Clearly the choice of those w ho know quality.

When you 're transmitting and receiving around th e
globe, only the f inest will do. Long distance com
munication demands the high quality you find in
every Hustler antenna.

Hustler f ixed station antennas have gained a world
wide reputation of superior performance th ro ugh

advanced design , prec ision const ruction, all 
weather du rability plus quality components such
as all sta inless steel hardware and heat treated
seamless aluminum tubing.

When a Hust ler amateur fixed station antenna
goes up , you can be sure the very height of Quality
is reached.

neui-trorucs corporation
15800 Commerce Park Dr • Brookpark , Ohio 44142 .... N2
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Fig. 2. 45-Hz generator.

used to drive an AFSK genera·
tor or through an ootorsoretor
be inserted into your loop.
Users of the ST-6 may be in
terested in the circuit of Fig. 3.
This co nverter has a point
which , when grounded, opens
the loop, and the voltages are
compati ble with direct IC con-

Continued on page 191
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Y, with its delineators. Now
string them all together and
what have you got? Except for
that st retched STOP pulse, it
sure looks like a square wave,
doesn't it? Don't you wonder if
sending a square wave with 22
ms pulses would produce a
string of AYs? Well, it will!
Now, don 't get me wrong, this
is not the best way to generate
an AY test signal , and it might
not always work, and , abo
solutely would not send it out
over the air, but, for around t he
shack, it can be helpful.

A rather simp le c i rc ui t,
shown in Fig. 2, can be de
signed around the 555 timer
chip to generate the signal. The
frequency is about 45 Hz (re.
member t he 45.5 baud?) and,
with the components shown,
the duty cycle will be almost
50 %. This means that mark and
space will be about equa l In
length. The output of this cir
cuit is TIL level , and how you
use it Is up to you. It can be

H -6
" RCu, T
BOARO
NO. ~

Fig. 4. Block diagram of " RY" generator.
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station up and on the air.
Where the YOM will let you

down is when you have to
measure some ac or audio com
ponent, or where you have to
troubleshoot some digital
logic. That's where the scope
shines ! Over t he last few
mon ths we have seen many
ways in whi ch the p lain
ROTM/GV scope can be useful.
Audio filters can be aligned and
tones calibrated using Lissa
jous figures and a known stan
dard, without need for a tre
quency counter. A scope tied
onto the output of the mark and
space filters of your democu
rater makes a cheap and ac
curate tuning indicator. Again , I
am not talking about an expen
sive instrument. Old Eicos or
Heathkits that are sold at
hamfests for ten or f ift een
dollars are more than aoe
quate.

There comes a time, how
ever, when even this veritable
wealth of test equipment fails
you! There are many special
ized RTTY items that you can
spend your money on. Let's
look at one and see if we can
put one together. When setting
up a new piece of equipment, it
is useful to prov ide a test signal
that can check out all bits of
the Baudot code. You may re
ca ll that the letters R (01010 In
binary) and Y (101 01 in binary)
will do just the trick it sent
alternately (RYAYAYAYAY . . .).
There are several ways to gen
erate th is signal. If one is a
reasonably fast typist, and one
half of a pair of twins, one can
type the AYs on the keyboard
whi le making the requisite ad
justments. Unfortunately, most
of us are not so blessed. A stan
dard way to generate the AYs is
by use of a short tape loop, run
ning on the station's TO. With
chadless tape, the tape may
simply be overlapped, and the
punched holes will interlock tn
to a continuous tape. Punched
th rough tape must be glued
together, but the result is the
same-a con tinuous stream of
AYs emanating forth.

With the advent of digital
electronics , one fee ls that
there must be a better way, and
there is. Let 's look in detail at
the signal produced by an AY
tape. Fig. 1 will help illustrate.
First we'll send an A, including
its start and stop bits, then the

o STOP STARToSTART 0

Marc I. Leavey, M.D. WAJAJR
4006 Winlee Road
Randallstown MD 21 133

---,---- - - ,---

RTTY Loop

With the co ld of the Winter of
'79 upon us, and all huddled
around the pot-bellied stove in
the shack (would you believe an
rc heal sink?), my thoughts
turn to aligning and peaking
the equipment up for best per
formance . Itry not 10 do all thai
by hand; it's rough on the
manicure. What we wi ll look at
this month Is the test equip.
ment that helps keep a Rny
station on the air.

l et's start with the non-spe
cial ized, rt-tyoe gear, and then
work back to the TTY stuff. I
hope you have a good swr
meter in the line, or at least can
ensure that the swr of your
antenna remains reasonably
flat. Noti ce that I say
" remains." While thai super
quad might have been 1;1 when
you put it up two years ago, one
maniacal sparrow can destroy
all your careful pruning. There
is not hing a modern tr ansmitt er
dreads more than spend ing a
long key-down period, Le., a
RTTY transmission, f ighting a
high swr. Definitely not con
ducive to long final l ife! Along
the same lines, your transmit
ter should have the facil ity to
readily measure plate current,
and some means to taper it
down if it helps the output
stage. Changing from 175 W to
100 W produces less than a 3
dB change in signal strength,
but is much easier on the tubes.

Moving now to the RTTY side
of the shack, I feel that the
minimum stat ion test gear
should consi st of only two
items: an inexpensive multi
meter and a ROTMIGV (run-of
t h e -mill! g a rd e n -v a r i e t y )
oscilloscope. The multimeter,
usually referred to as a YOM,
for Volts/Ohms/Mi lliamps, is
extremely useful wh erever
static diagnostics are needed.
This means, for example, in set 
ti ng up the TTY loop to 60 rnA,
measuring the plate voltage or
Vcc of a supply, or analyzing
the term inations of an un
known piece of equ ipment, us
ing the Ohms function. With
the use of thi s rather cheap
piece of gear, under $20 from
Radio Shack and others, you
can perform most of the diag
nostics needed to keep a RTTY

Fig . 1. Fig. 5. Unshift-on-space for Mode /28ASR.
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For super operator convenience,
Our keyboard works in MORSE, BAUDOT, and ASCII codes and controls the terminal, too.
You can edit a message, program the HERE IS message, send the "QUICK BROWN
FOX . . . " test message, change speeds , and change the terminal modes, all from
the keyboard itself. In fact, the KOS (Keyboard Operated Switch) feature even turns
the transmitter on and off from the keyboard, The DS-3000 KSR also features full ·length
72 character lines (16 lines per screen), 5 speeds of BAUDOTand ASCII RTIYand Morse
code from 1to 175 wpm (Version 3), and word wrap-around to prevent splitting of words at the
end of a line . When combined with the HAL ST.6OO() Demodulator, you have the
ULTIMATE in RTIY equipment.

DS·J(XX) KSR Version 3 (MORSE, BAUDOT, ASCII) '{eat ..
DS·J(XX) KSR V."K>n 2 (BAUDOT & ASCII only) \>5
Write for our latest catalog & RTIY guide. S\ A2.

HAL COMMUNICATIONS CORP.
Box 36S
Urbana, Illinois 61801
217·367·7373

-
Qim

,..-- -'-

For our Overseas customers:
see HAL equipment at:

Richter & Co.; Hannover
I.E.C. Interrelco ; Bissore
Vicom Imports; Auburn, Vic., Australia



New Products
THE NEW YAESU FT·227RA
If your two meter FM opera

tion is largely mobile, you prob
ably prefer a crystal rig which
you can tune from channel to
channel without tak ing your
eyes off the road . Of course,
you have to have a pretty good
memory, better than mine, to
remember what repealer is on
what channel.

About a year ago, Yaesu in
troduced the FT-227 " Mem
orizer" which allowed you to
select a channel and automatt
cally return 10 it when desired.

Those folks at Yaesu know
how to gild a lily, for they now
have announced their FT
227RA. It is quite similar in ap
pearance to the earlier model ,
which, by the way, is not being
discontinued at this time, as it
sells lor less money. The
" deluxe" version provides an
expanded memory capability
as well as is able to scan
the entire band up or down as
you choose. This dandy idea is
accomplished by pressing the
UP or DOWN button on the
microphone. The scanner will
search for a bUSy or clear chan
nel, as desired, or will scan in
definitely until halted by a
press of the PIT switch on the
microphone. Because of the
various functions performed by
the microphone, it is a
epecranv-destcned unit and
has a e-ptn connecting plug
(Supplied).

There are tour memory posi
tions in the FT·227RA. Three
are for simplex frequencies,
designated M1, M2, and M3,
and one is for a repeater fre
quency, M4. By punching in
your pet frequencies before
you head for the freeway, you
need not even bend over to read

('('('('_...... ' --.

S~~

the transceiver whi le driving, as
it Is now accomplished by the
microphone buttons.

This makes it one 01 the
safest of mobile radios. When
you press the UP button on the
mike, it will cause a shift of 10
kHz upwards, or vice versa, if
you press the DOWN button.
HOlding the button down will
cause the unit to continue
scanning in either direction as
Just described.

If you place the scanning
switch in the BUSY position, it
will cause the scan to be halted
whenever the squelch is tripped
by a signal on the frequency ba
ing scanned. Placing the switch
In the CLEAR position will cause
the scan 10 be halted when the
receiver is muted (no signal
present).When the optional tone
squelch is used, the scan will be
halted according to the condi
tion of the main squelch, not the
tone squelch.

One may creep upor down the
entire two meter band by
l().kHz steps simply by press
ing the UP or DOWN button on
the mike. Or, if you hold either
button down, the scanning
steps are automatic.

Frequency readout is by
means of bright red LEOs which
are easily seen in an automobile
even on a bright sunny day.

Your pet repealer can be
stored in the memory prior to
use of the transceiver by storing
the repeater uplink (input) Ire
quency in channel M4, and then
rotating the dial to Ihe repealer
downlink frequency. With the
MR switch off, you will now be
transmitting on the memorized
frequency, but receiving on the
dial frequency. Storing repeater
or simplex frequencies does not
entail getting into the "innards"

of the unit. It is simply a metter
of dialing up what you want and
pressing the memory button. Of
course, this must be done, If you
so choose 10 operate this way,
each time the set is turned on, as
the memory storage is not per
manent.

The FT-227RA looks very
much like the FT-227, with the
exception of some added
switches and buttons for the
memory functions. You also
have the usual 600-kHz up or
down switch for normal repeat
er operation. A switch on the
bottom of the unit allows you to
operate with either of two
power outputs, your choice of
one Watt or ten Walts.

Tone squelch is offered as an
optional accessory; It Is a sim
ple two-minute Installation
which can be made by anyone.
With very few fellows and gals
needing this feature, at least
as the case Is In California, II
does shave the cost for the
customer in a highly competi
tive market. Of course the FT
227RA has all the usual
goodies we've come to expect
in FM units, adjustable squelch
control and an "S'' meter that
serves for the received as well
as transmitted signal. The FT
227RA retains all of the niceties
of the FT-227 while adding all
those "Gee, I wish they'd have
done this" items which you
hear hams talk about after look
ing at a new piece of gear.

A mounting bracket Is sup
plied for mobile use, as well as
one to be used if you operate
the equipment as a base eta
tfon . The base station bracket
slips under the transceiver to
elevate the front of the unit.
Power required is 13.8 V de plus
or minus ten percent. It will
operate as a base station with
the usual 12 V de 3 Amp reau
lated power supply.

Operating the equipment is a
pleasure, and once you have

the knack of It, It Is about as
safe a piece of transmitting
gear as you can have in your
car, as it does so many things
which would otherwise require
you to take your eyes off the
road to accomplish. Say, come
to think of it , why didn't Yaesu
design this rig so that it would
audibly tell you whatlrequency
it was on? Then we wouldn't
have to look at it at all.

As a final comment, Yaesu
has announced that the FT
227RA may have four repeater
memory channels if you desire.
A conversion kit is now avail
able and the mod is simple to
do! Yaesu Electronics Corp.,
15954 Downey Ave., Paramount
CA 90723, (213' -633-4007.
Reader Service number Y1.

Glenn Malme W60JF
Downey CA

NEW AMATEUR LINEAR
AMP LIFIER FROM DENTRON

DenTron Radio Company is
proud to announce a revofu
tionary new linear ampl if ier for
the amateur frequencies, the
newGLA-1000. Powered by four
D-50A (GL06) final ampl ifier
tubes, the GLA-1000 Is rated at
1200 Watts PEP SSB and 1000
Watts CW Input with features
like a reverse scale black-out
multimeter for monitoring of
critical currents and voltages,
complete compatib ility w ith
any exciter or transceiver, front
panel bypass, tran smit In.
dicator light, and a built-in
relative power monitor for easy
tune-ups . The GLA-1000 is
super compact, Ideal for per
table or fixed operation,
shipped set up for 117 V ac
mains, and has 80 to 15 meter
frequency coverage (covers
most MARS frequencies just
outside the amateur bands).
FCC type acceptance has been
granted. The GLA-1000 Is now
available at DenTron dealer
ships worldw ide. DenTron
Radio Company, 2fOO Enter-

Yaesu's FT·227RA.
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Model V350 en-moae VHF amplifier from RF Power Labs.

ConrifliHd oo~ 191

SST A·1 2 METER
AMPLIFIER KIT

SST Electronics has added a
2 meter ampl ifier kit to their line

Two meter amplifier kit from SST.

to announce the release of their of amateur rad io equipment.
newest ampl ifier, Model V350. The SST A-1 amplif ier kit pro-
It is a J/. ·kilowatl de-Input an- vides 15 Watts of output with 1
mode VHF amplifier designed Watt in.
for base station and repeater The SST A·l includes every.
use. thing necessary for a complete

The V350 amplifier is de- amplifier. A dri lled G·l0 epoxy
signed for the radio amateur, so lder-plated printed circuit
but can be used on spec ial board (2" x 3") makes assembly
orders over 5 MHz bandw idth, easy (approx. V, hr.) with the
from 135 to 170 MHz. It is comprehensive instructions. A
capable of producing more large heat sink keeps the TRW
than 350 Walls of rf output power trans istor cool. For ease
power into 50 Ohms when of assembly , the cal ls used In
driven with 10 to 15 Watts. The the SST A-1 are pre-wound.
amp lifier weighs only 52 The SST A·1 is short- and
pounds, Inc luding the built-in open-protected- not damaged
ac power supply. by high swr. Top quality compo-

For continuous duty opera- nents are used throughout. It is
non, the F135 (115Vac) orF235 compatible with all 1-3 Watt 2
(230 V ac) fan kit shou ld be meter transceivers. The SST
used. A-1 sells In kit fo rm and also

For more information, con- wired and tested. Instruct ions
ta ct RF Power Labs, Inc., are incl uded for a carrier-
11013·118th Pla ce N.E., Kirk- operated relay.
land WA 98033, (206}-822-1251. All SST produ cts carry a
Reader service number R27. t -year unconditional guarantee

and may be returned within 10
days for a ful l refund II you are
not satisfied for any reason. To
order, call (213)-376·5887 or

RF POWER LABS
INTRODUCES MODEL V350

AMPLIFIER
RF Power labs, Inc., is proud

The kit comes with a com
plete schematic and board
layout, so in the unlikely event
that something goes wrong, a
look at the circui t and a study
of the theory of operat ion wi ll
make it easy to fix.

How does It work? Very well.
It is, in fac t, more of a sampler
than a scanner as we usually
know it. When you flip the
switch on the mike to scan, It
scans the band In l D-kHz steps
unt il it locks onto a signaL It
will then pause there for 3
seconds before it resumes
scann ing. This means that you
can eavesdrop allover the band
wi thout li fting a finger. When
you hear someth ing inte rest
ing, you just flip the switch to
the operate mode and the rig is
ready to transm it.

Th is feature means that
those repeaters which stay on
the air USing a tone to indicate
that the timer has recycl ed
won't cause your scanner to
lock up on them. Both the tre
quency range and the de lay are
programmed by the user. You
can cover the whole band or
any portion of it In l ·MHz in
crements. Mine Is set to cove r
from 146 to 148 MHz, as there is
almost no act ivity below 146
here.

The scanner operates In con
Jun ction with the d igital
readout 0 1 the 227R, so you
always know where you are. If
you disconnect the antenna, It
takes about 8 seconds to go
from 146 to 148 MHz. Once it
hits the high l im it, it starts back
down again. The 227R has a
very sensitive squelch circuit,
so it locks up on any signal
which is audible. Since the
device uses CMOS circui ts, it
draws negl igible current from
the rad io.

Frankl y, AED Electron ics
makes a fine product. I have
one of their scanners for the
IC·22S in the car, and have been
very sallsfled with it. The new
one for the 227R, with its digital
readout, is even better. Locally.
th is rig has taken the market by
storm, and almost everybody
has a scanner as wel l. I've
heard no complaints at all. My
only concern is that AEO Elec
tronics can't be getting very
rich seiling so much product for
th is price . AED Electronics
Ltd., 750 Lucerne Road, Suite
120, Montrea l, Quebec, Canada
H3R 2H6. Reader Serv ice
number AGO.

Robert T. Rouleau VE2PY
Town of Mt. Royal

Quebec. Canada

Reprinted from the Canadian
Amateur, October, 1978.

prise Parkway, Twinsburg OH
44087. Reader Service number
015.

THE AED ELECTRONICS
FT-227R SCANNER

I recently »cqulred an FT
227R 2 meter r ig. While th is is
an excellent rig on its own
merits, one of the major lactors
Influencing me was the avail
ability of a good, inexpensive
scanner for It.

Within days of getting the
rig, I got a scanner in kit lorm,
and installed it in the rig. It
worked very well -exactly as
advert ised. For my $34.95 (plus
$ t .5O for postage), I got a man
Ing pouch well-packed wit h
gOodies. There are some 35
components In all, including 2
ICs and a glass epoxy ci rcuit
board. Right off, I was favorably
impressed by the double-sided
board with silk-screened corn
ponen t locations. This tmpres
slon was confi rmed by the high
qual ity parts and the inclusion
of sockets for the ICs.

Assembly took me about
three and a half hours. This
may be the eu-ttme slowest
record for doing the job, but
when I work inside a brand new
half ki lobuck (in Canada) rad io,
I work verrrrry carefully!

The ki t went together very
easily, with no hassles. For a
change, all 01 the parts fit
where they were supposed to
and the holes were dri lled out
to the right size. Other kit
bu ilders would be well advised
to use a mlcropolnt iron, as
there are a lot 01 components
packed into a smal l space. The
ci rcuit board measures about

\Vz inch by some four inches in
l ength, so there's not a lot of
room for error.

From the scanner board
there are 11 wires going to
various parts of the radio. The
instructions are very clear, and
there is no danger of putting
the V + to ground. The Instruc
tions themselves are much in
the Heath tradition, well done
and very cl ear. The only d iffer
ence I not iced was that resis
tors are referred to by their
values instead of by color. It 's
nice to know that someone st ili
has confidence in us hams.

The scanner fits right Ins ide
the radio, along the side rail of
the chassis as seen from the
front. The only sign that the
radio has been modified is the
small toggle switch sticki ng
out of the mike.

You could restore the unit to
absolutely stock condit ion for
the price of a new mike case. In
structions on how to modify the
mike are included with the kit,
al ong with the switch . For
those who use the Drake n
mike, instructions are included
for it as wel l. A nice touch, I
thought. especially since I had
one and used it with the 227R.
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3600; OWNERS: Update your 3600A frequency counter
a 3700 includes 2 PPM proportional oven rugged 121

MODEL 3700 .2PPM 0° - 40°C

$26995 . AUTO ZERO BLANKING
• AUTO DECIMAL POINT
• INCLUDES ANTENNA

PORTABLE! TAKE IT TO THE MOUNTAINS OR
USE IT MOBILE- TAKE IT WITH YOUON FIELD 0'

ALL NEW! ALL UNPARALLELED DSI QUALITY! The m
3700 700MHz frequency counter features . .. .2 PPM 0°
4Q°C proportional oven time base ... Built in battery tric
charger less batteries . . . Combined in a rugged (.125" thi
aluminum cabinet makes the 3700 ideal for the commu
cations industry, professional service technicians, a
sophist icated amateur radio operators.

$14995
• . . . . • •

• SAME AS 3600A LESS OVEN thick aluminum cabinet. order 3600-A - 3700. Unit must
• SEE SPECIFICATIONS BELOW returned to DSI factory for modification.

DSI - GUARANTEED SPECIFICATIONS - MADE IN USA
Aox:u.1lC:Y Num_ ,.,.... F-.q....f":~ On. .. @ .. ~ ~ ,- 51 ••

Alng. Tl mJM.l tu.. 148MH. 220MHI 450MHI A• •doul. A•• dout. Alqul..mlntl

3700 50Hz - 70QMHz Proportional O~8n 10MV 10MV 5<JMV 8 .5 Inch 115 VAC or 3"H )( B"'W )( 6"0
.2 PPM O· - 40·C 82 - 14.5VDC

J600A 50Hz· 600MHz oven 10MV 10MV 5<JMV 8 .5 Inch 115VAC or 2W'H )( 8"'W )( 5"0
.5 PPM 17· - 37"C B.2 - 145VDC

355<JW 50Hz - S50MHz 1 PPM 65- • 85" F 25MV 2SMV 7SMV 8 .5 Inch 115VAC or 2,,.HH )( 8HW)( 5HD

82· 14.5VOC

MODEL 3600A .5PPM 17°· 37°C

$1 9995
. AUTO ZERO BLANKING
• AUTO DECIMAL POINT
• INCLUDES ANTENNA

SAVE SHOP COSTS WHEN ADJUSTING XTALS
MEET YOUR QSO ON FREQUENCY EVERY TIME

The 3600A and 3550W Frequency Counters represent a
sign ificant new advancement, utilizing the latest LSI Design
... which reflects DSl's ongoing dedication to excellence
in instrumentation, for the professional service technician
and amateur radio operator. Before you buy a 051 instru
ment you know what the specifications are. We publish
complete and meaningful specifications which state accu
racy over temperature and sensi tivity at frequencies you
need. And we guarantee those specifications in writing.

MODEL 3550W TCXO
INCLUDE S INTERNAL BATIERY HOLDER

3600A - 3700 Factory Update (360OA Only)
Includes Labor & He- Calibration $ 99.9Strongest warranty in the counter field. :

Satisfaction Guaranteed.

- ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY 
• NO EXTRA COSTS •

FREE Shipping anywhere in U.S.A. and Canada . Model 3700 . .... • • •.... • .. ••....... .•. ... . $269.

All other countries, add 10%.

See Your Dealer or

Call Toll Free: (800) 854-2049
OSI INSTRUMENTS, INC.

California Residents. Call Collect: (71 4) 565-8402
VISA · MC • AMERICAN EXPRESS · CHECK . MONEY ORDER . COD

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111

Model 3600A $199.9

Model 3550W $149. 9

Option 03 2Q-Hr. Rechargeable
Battery Pack $ 29.9



•

MODEL C1000 10Hz to 1GHz
o INCLUDES BATTERY PACK
o AUTO ZERO BLANKING
o A UTO DECIMAL POINT
o 10MHz TIME BASE

MODEL C700 50Hz to 700MHz
o INCLUDES BATTERY PACK
o AUTO ZERO BLANKING$36095 0 AUTO DECIMAL POINT

,,-- 0 10MHz TIME BASE

Accu racy ... that's the operational key to this rugged ad
vanced design Model Cl0DD 1GHz frequency counter .. . a
significant achievement from OSI. That's because you get

.1 PPM 0° to 4QoC proportional oven time base ... Bu ilt
in 2508 preamplifier with a 6008 adjustable attenu atar .. .
x10 & x100 audio scaler which yields .01 Hz resolution from
10Hz to 10KHz equivalent to 10 sec , & 100 sec.Gate Time ...
Selectable .1 & 1 sec . time base and 50 ohms or 1 meg ohm
input impedance .. . Built-in battery charging ci rcuit wi th a
Rapid or Trickle Charge Selector .. . Color keyed high quality
push button operation ... All combined in a rugged black
anodized (.125" thick) aluminum cabinet. The model C- l000
reflects osrs on going dedication to excellence in
instrumentation for the professional service technic ian,
engineer, or the communication industry.

ALL NEW! All UNPARALLELED DSI QUALITY! The model
C 700 700 MHz freq uency cou nter featu res . . . .2 PPM
0 0 to 400 C proportional oven time base ... 25db preamplifier
with a 60db adjustable aUenuator. Built in battery cha rger
wit h a rapid or tr ickle charge selector ... Combined in a
rugged (.125" thick) aluminum cabinet makes the C700
ideal for the communication industry and pro fessional serv
ice technician.

3600A OWNERS: Up date your 3600A frequency cou nter to
a C 700 incl udes, new back board, .2PPM proportional oven,
25db preamplifier, rug ged .125" thick aluminum cabinet,
order 3600A-700. Unit must be returned to OSI factory lor
modi fication.

MADE IN USAFACTORY ASSEMBLEDGUARANTEED SPECIFICATIONSOil - - -
Proportlonel Oven 50Hz 15MHz SOOMHz Number Size

Frequency Accurlcy Over To To To 01 01 Power
Model Range Tom rllure 75MHz 500MHz lGHz 0 '10 Olalt. A ulrement. SIze

C700 50Hz to 700MHz .2PPM O' to 40°C SOMV lOMV NA 8 .5 Inch 115VAC-BATT 3'·H )( 8'OW)( 6"0
8to 15VOC

C1DOO 10Hz to 1GHz .1PPM 0° to 40°C 20MV 1MV >50MV 9 ,5 Inch 115VAC·BATT 4"H x 10"W x 71'/'0
8 to 15VOC

•· , .

FOR MORE INFORMATION

· ~fllU .
· Strongest warranty in the counter field. :

Satisfaction Guaranteed.

Call Toll Free: (800) 854-2049
DSI INSTRUMENTS, INC.

Cahforn ia Residents, Call Collect: (714) 565-8402
VISA . MC • AMERICAN EXPRESS · CHECK. MONEY ORDER . COD

7914 RONSON ROAD, #G, SAN DIEGO, CA 92111

- All Un/N Ars Factory Assembled, Tested And Carry A Full 5 Year LImited Warranty-
Model C 700 $369.95

3600A-700 Factory Update (3600A only)
Includes Labor & Re-Calibration $199.95

Model C 1000 $499.95

Opt. 011.3GHz (C1000only) $ 99.95

Opt. 02 .05 PPM 10MHz Double Oven
0' to50'CTimeBase (C1000 only ) $129.95

Ant. 210 Telescopic Ant.lBNC Adapter $11 .95







The Italian Freq Generator
- from Bologna to you

A few years ago, this generator's qualities were found only in expensive, lab-type gear.

unit. This loo ked to me like
it was just what I needed in
the way of a ho me-brewed
signa l genera to r to replace
my ag ing Heathk it AG-1
aud io signa l generator.

An undrill ed , b lank PC
boa rd w a s ob tai ne d
throu gh 14LCF, J a nd a
model was const ruc ted in
my sho p. The ge nerator
provid es a sq ua re wave

tronics magazine called
CQ Etettronice .' In the
May, 1977, issue, I found a
ve ry interesting art icle on a
phase locked digi tal signa l
generator.' I obtained a
copy of that arti cle and
labori ousl y translated t he
ma jor portion of it to get
an idea of what the autho r,
Sr. Mario Sca rpe lli 16THB,
had to say regardin g the

from 1 Hz to 9.999 MHz at
a TTL out put leve l. The
signa l may be switc hed on
and off through the cont rol
input port.

Circuit Description
The digit al s igna l

generator consists of six
b a si c co m p o ne nts a s
shown in the block d ia
gra m (Fig. 4). The circuit is
basi cally a phase locked
loo p design with the osc il
lator sea rch ing throug h its
frequency spec trum until it
f inds the freque ncy se
le cted in t he pr o gram
ma ble counte r. At t his
po int. the loo p lock s. To
expand the range of the
unit' s freq uency coverage,
16TH B added a logic detec
tor circuit that enables the
voltage-controlled muttivi
brator to switch to a dif 
ferent frequency range by
changing the va lue of the
frequency-determining ca
pacitor.

The reference oscillator
consists of a 1 MHz crystal
oscillator, X1 (7400), with
th ree freq uency div iders,
X2. X3. and X4 (7490). The
resul ti ng ou tput freq ue ncy
of 1 kHz from the divider is
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wuis I . Hutton K7YZZ
1213j S.E. 61nd Street
Bellevue WA 98006

D uring my recen t visit
to Sr. Fra nco Fanti

14lCF's ham shack, I was
lo oking over h is la te st
issues of an Italia n elec-
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Fig. 2. Automatic sw itching circuit for VCM (top) and the
power supply (bot tom).
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o n the t hu mbwheel switch
es can, by prope r MULTI
PLY- BY selection, prov ide
2.125 MHz, 212 .5 kHz,
21.25 kHz, 21 25 Hz, 212.5
Hz, 21.25 Hz, o r 2.125 Hz.

The cont ro l funct ion is
provided by the IC X20
(7 400) . Grou nd ing the
CONTROL inp ut will in
hibit the o utput. For exam
ple, if the CONT ROL input
were fed a squa re-wave
signal of lo ng time con
stant, t he outpu t wo uld be
keyed on a nd off depend
ing upon the du ty cycle of
the signa l on the CON·
TROL inpu t.

Construction
The PC board I obta ined

iro m 14LCF was 8 by 5 inc h
es a nd was not d rilled . J

used as a reference s ignal
in the phase detector, X13
(MC4044).

Four thumbwheel binary
code d d e c im a l (BCD )
sw itc hes a re u se d in
combi nation w ith four
74192s, X5, X6, X7, and X8,
d ivide rs to provide a pro
gram mab le counte r. The
fo u r 7400s, -X9, X10, X11,
and X12, are bu ffe r/in
ve rte rs to provide the prop
er TTL sta te to the inputs of
the 74192 di viders . The
thumbw heel sw itches
cover an input range of
from 0000 to 9999. The o ut
p ut f ro m the prog ram
mable c o u n t e r is con
nected to the p hase detec
tor, X13 .

The freque ncy ran ge
Jogic detector consists o f
X15 , X16, and X17. Th is c ir
cuit is co n ne cted to
selected segments of the
BCD sw itches so that, be
tween 0000 and 3399, t he
VCM fr e q u e n c y-d e t er
m ining capacitor is 133 pF.
From 3400 to 9999, t he
capacitor is red uced to 33
pF by the switching rel ay,
RY-1 .

The phase detec to r, X17
(MC4044), co m pa res t he
refe re nce os c il lator signa l
with t he o utput signa l from
the programmable div ider
and co nverts this to a dc
vo ltage leve l proportiona l
to the p hase e rror. This e r
ro r voltage is fed to t he in
put of the VCM , X14
(MC4024), to drive or hol d
it to the freq uency di s
played on the thu mbw hee !
sw itches.

The ou tput of t he VCM is
connected to the inpu t of
the programmable cou nter
to comp lete the phase
locked loo p circuit. The
output signa l is also con
nec ted to t he input of the
o utp ut freq uency se lec t
ab le d ivider cha in con
sist ing of X18, X19 , X21 ,
X22, X23, and X24 (7490).
The MULTIPLY-BY selector
switch is used to expand
the di gits appea ri ng o n the
thumbwhee l switc hes into
the desi red frequency . For
example, 2125 appearing
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photog ra phs. The trans
fo rme r is a bit ove rsize, as
the circ uit dra ws 400 mA at
5 volts.

Afte r the PC board is
drilled, the jumpers should
be insta ll ed before the IC
sockets are soldered to the
board . The layout of the
sockets, jumpers, and com
ponents is shown on the
drawing. The HEPC3806P is
t he equivalent of the
MC4044. The HEP3805 is
the equivalent of the
MC4024.

Testing of the finished
unit was done in a series of
steps as follows. When the
board was wired , the IC for
the 1 MHz oscillator was
inserted along with the
crystal . Powe r was applied,
the 5-volt bus checked, and
a scope probe connected
to pin 1 of Xl to confi rm
tha t the oscillato r was
working. It was monitored
o n a communications re
ceiver at 10 MHz to zero
beat it with WWV.

The n t he X2, X3, a nd X4
ICs we re inserted , and ,
aga in, the powe r was ap
plied . A counte r was con
nected at each test poi nt
(p in 1 2 of the 7490) to be
sure th a t t he d ivider c hain
was work ing. Sure e nough,
I found that I had used a
bad 7490 from my junk
box.

Next, the MC4024, X14,
was inserted a nd, again,
the powe r app lied . A
counte r was connected to
pin 8 to be sure that the
VCM was oscillat ing. It
shou ld be osci llating
somewhere between 10
and 15 MHz . Ground pin 12
of the V(M and the fre
quency appeari ng on pin 8
should change from 10 to
15 MHz to a round 3 MHz.
That checks out the VCM
frequency shift by varying
the input voltage .

The relay, RY-l , is
checked next. Install the re
mainder of the Ks. apply
power, and, while using a
YOM, monitor pins 5 and {)
o n the relay for closure of
contacts as the thumb
wheel switch in the first

,
".•

b uy it from the lo c al
branch of Almac/Stroum
Electronics .

The origina l layout of
the uni t in CQ Elettronica
had t he 5-volt regu la to r
mo unted o n the back of
t h e ca b ine t . I h ad an
LM 309 in stock a nd used it
mo un ted on the side panel
hold ing the PC board . The
o rigina l la yout a lso had the
power transformer mou nt
ed on the PC board . I
mounted min e on the same
bracket holding the 5-volt
regulator, as shown in the

. ' .. '" O'....... "...
••• • ••

~ .. ll <> 'i ..): ••
• • • •

ed as shown in the truth
table .

The rel ay. RY-l . a lso
took some do ing to locate.
From the photographs in
the o riginal a rticle. I was
able to get an idea of what
it was, bu t t he detai ls in the
write-up were pretty vague.
I fina lly located a relay
tha t seemed to meet the re
q u irements a nd a m happy
to report that it works in
the c ircuit just fine . The
rel ay is made by C. P. Cla re
a nd is their part number
951A05B2A. I was abl e to

Fig. 3.

... ,
.~.-

•

BCD
s \IJ I TC Ii

."••
•.-

)'
'000.'••

•

.~.

of the cabinet. The cabinet
is Rad io Shack part number
270-281 and is 5·7/8" by 9"
by 4-7/8" . The fou r BCD
thumbwheel switches were
pu rchased from a local
surpl us house, bu t may be
o rde red fr o m Ci rcu it
Specia lists Co., P.O . Box
3047, Scottsdale AZ 85257.
You wi l l need two of the
end plates, pa rt number
435245-2, and four of the
BCD switc hes, part number
435308-2. If you buy your
BCD switc hes at a surp lus
store, be sure they are cod-
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Fig. 4. Block diagra m of the digital frequency generator.
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Table 1. BCD thum b switch
truth tab le.

Sf. Franco Pant! 14LCF, Via a
Dallolio n. 19, Bologna 40139,
Ita ly.

BCD output
1 2 48

o 0 000
1 1 0 0 0
20100
3 1 1 0 0
40010
5 1 010
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1

'rhumb
wheet
digit

1 = con
tinuity
0=
open
circuit

References

1. CO Ete ttrontce, Via C.
Botd rini, 22, Bo logna 40121 , Ita.
ly.
2. "Generatore di onde quadre
a sintetizzatore di f requenze,"
Scarpelli , CO Elettronica, Mag
g io, 1977, page 854.
3. PC boards obtain able from

the frequency.
J will try to answer qu es

t ions from t hose who build
t his unit if I can and if they
will please enclose a se lf
add ressed sta mped e nve
lope. •

Conclusions
Although the uni t as now

co ns tructed connec ts the
outpu t to a 7400 buffe r, it
was sugges ted in corre
spo nde nce 'by r6THB to
14LCF that, if th e builder
wishe s to provide more
isolation and a be tter ou t
put load so urc e imped
ance, a n emitter fo llower
circuit co u ld be used with
a 60o-0hm e m itter resistor
in the o ut put. A tra ns is tor
sho u ld be used that will
handle up to 10 MH z sig
nal s.

I have had the unit in
operation now for o ver
ten months, a nd it has not
given m e any problem s
at all. Once the init ia l
warm-up and lock-on has
occurred, all that is re
quired to get a particular
frequency between 1 Hz
and 9.999 MHz is to dial in

st ill very acce pta ble for
home-brewed e qu ip me nt
const ruc t io n.

digit is switc hed from 3 to
4.

The fin al check made
a f te r asse m b ly is t o
monitor, with a cou nte r,
the oscill ator frequency as
it a ppears a t pin 1 of X18 .
Then foll ow t ha t frequen cy
down through the MULTI
Pl Y- BY divider chain , look
ing at pin 1 to see if it has
been divided by 10 a t each
stage of the divider .

It has been noted during
tes ting t hat, when the unit
is first turned on from a
co ld .stan, it takes abo ut
three minute s before the
VCM settles down and is
locked into the oscillator.
The accuracy of the output
fr equ en c y ver su s the
digi tal thumb switc h se t
ting seems to be ve ry good
(p lus o r minus 1 to 2 Hz) on
the aud io ranges up to
seve ra l hundred kHz . In
the MH z ran ge, it may be
off as far as seve ra l hun
dred Hz, accord ing to my
counter readout, whi ch is

EEde c ai
fR jUst tor tun!I

II Name _

Address _

I en, Slate ZiP _

I the antenna
specialists co.
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Happiness is a WE-800
- proud owner loves his Wilson

If 2m FM is your bag, this is your rig.

C. A . Kollar K3JML
J202 Gemini St.
Nanticoke PA /8634

Rece ntly, Wilson intro
duced a new concept

in two meter FM rigs-the
WE·800. This compact unit
is an all-around synthe-

28

sized rig that can be used
portable, mobile. or as a
base. Its features include:
144 to 148 MHz coverage
in 5 kHz steps, switchable
1- and 12-Watt output, 600
kHz up-down offset with
two other positions avail
able for other than 600

Fig. 1. Front panel.

kHz, five priority channels
on the front panel. and a
meter light switch on the
rear panel to conserve bat
tery power.

After hunting around for
a couple of months trying
to locate a distributor who
had one in stock, I finally

located one, ordered it,
and eagerly awaited its ar
rival. When it arrived , I in
stalled a newly-purchased
and -cha rged set of nicads
and turned it on. My first
impression was that the re
ceived audio (emanating
from the combination
speaker/mike) sounded ex
tremely hollow and tinny.
Figuring that the effect was
because of the small size
of the speaker in the
speaker/mike, I continued
with the test somewhat dis
appointed, and made a call
on the local repeater. The
subsequent QSOs revealed
that the transmit audio was
full, crisp, and clear. Ap
parently, there were no
transmit problems, al
though that hollow receive
audio bothered me. After
four or five short trans
missions, my fears were
realized when, upon re
leasing the mike button, I
was bombarded with a rau
cous squeal. The received
audio section was oscillat
ingl I made a call to Wilson
to explain the problem,
and George Tennell ad
vised me to ship it back.
Wilson had it in the shop
only one day and it was on
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distinct di sadvantage be~

cause it puts yo ur radio
com ple te ly o ut of service
fo r 12 hours in order to
recharge your batteri es. I
gue ss thi s isn't to o bad if
yo u can make ce rta in you r
ba tt e ries go dead o n ly
before yo u' re ready to go
to bed. The ot he r disadvan
tage is the design of the
" c ha rging system " itself .
No pro vi sion has been
made for current lim iting,
so if yo u r batteries a re very
low, and you cha rge them
from your c iga rette lighter
o r power supp ly, the bat
te ries draw a hell acious
amou nt of current fo r a
while un til they c ha rge
high enough to begin d raw
ing a re asonable amount of
current. Back to the draw
ing board on th is feature ,
Wil son ! See Fig. 4.

The RPT swi tch with
p o siti ons m arked " 600
kHz," "A" , and " B" is a
nice feature of thi s rig. This
switc h co ntro ls how much
th e transmit freq uency is
offse t from the receive fr~

quency yo u have se t up o n
the front panel. In the 600
kHz position, the standa rd
repeater offset is utilized .
In positions A and B, any
one of two other transmit
offsets chosen by you is

FACTORY INSTALLED DIODES (HPj

rrTE~NATE r ~XTE RNA L
ANTENN'" POwER
CONNECTOR CONNUlO

,,~@E3]@
@@@

lil ANT ® p W~$ RPT@
~WH IP O N~ Exr~ 600~@~@ , ..... P ' NT "

'" OFF CH" "• • • •
Fig. 3. Rear panel.

Fig. 2. Diode matrix frequency programm ing board
(viewed from the top).
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swi tch is t he s w itc h
m oun t ed near e s t the
50-239 connec tor on the
rea r panel. See Fig. 3, Thi s
handy sw itc h a llows yo u to
se lect f ro m an ante nna
connected to the BNC con
nector o n th e front (rubbe r
duck y, etc.I o r from an
a ntenna connected to the
50-239 o n the rear. Thi s
comes in handy when go
ing fr om porta bl e o r
mobile to base .

The lamp switch in th e
"o n" position illum ina tes
the 5/RF meter o n the front
panel for easy meter view
ing. When o n internal ba t
teries, it can be kept off to
prolong battery life . Powe r
cons u m pt ion is reduced
cons iderab ly with the light
off in standby. Sq ue lched
receive current with the
li ght off is SO mA and wit h
the li ght on is 110 mAo

The power switch lets
you se lec t from an external
power source or internal
nicads or enabl es you to
cha rge your batteries from
whatever you have con
ne cted to th e e xtern al
power co nnec to r (powe r
supp ly, c iga rette lighter,
etc. ). The problem with this
arrangement is the ina bili
ty to monitor whil e c ha rg
ing batteries . Th is is a

Rear Panel Switches
The rea r panel switc hes

a re slide sw itc hes which
provide a number of func
tions as will be expl ained .
However, there is o ne big
problem with them -they
protrude too far from the
chass is . r found that when
ever the back of the radio
brushed against so met hing
during normal use , the
sw itc hes would be moved
to some position 1 didn't
want. I had the radio onl y
two hours when I solved
that problem by snipping
off '/3 of th eir length with a
pair of diagonals. I've had
no problems since that
time and can st ill ope ra te
the sw itc hes easily.

The anten na selec t

the same as th e receive fre
quency by operating th e
R/U-S-R/D toggle. R/U is
used for 147 MHz repeat
ers, 5 for s im plex, and RID
for 146 MHz repea ters .
With the frequen cy cove r
age o f th e WE -BOO, you will
have instant acce ss to a ny
repeater whi ch may sta rt
up in the new repeater sub
band .

Programming pr ior it y
channels is accompl ished
with di odes. See Fig. 2. As
you ca n see, cha nne l E is
programmed for 147 .18
(MHz-4, 2, and 1; 100 kHz
- 1; 10 kHz -B; a nd 1
kHz -OJ. 1N914 o r equiva
lent di odes a re re com
mended but, wha tever you
use , they must be sma ll.
The programming board is
tiny and unless the diodes
a re sma ll, they won't fi t.
A lso, a s u b m in ia t u re
so ldering iron is a must.
Without one, you wind up
with as m a n y so lde r
bridges as so lder joints.

The Hi-Off-Lo switch is
operative only when using
an external power so urce.
When on internal batteries,
e ither the Hi or Lo position
will give you t-wau o ut
put . When o n an external
power source, the switc h
bec omes operative , a nd
se lect io n of 1- o r 12-Watt
power levels is possible .

Front Panel Switches
Freq uenc y selection is

accomp lished by a three
po sition digi-switch whi ch
can be seen in the photo
located a t the left o f the
fr on t p an el. Thi s unit
cove rs 144 to 148 MHz in
five kHz steps (10 kHz/
ste p o n t he digi-switch,
plus an ext ra five thrown in
by flipping the kHz toggle
to 5). Add it iona lly, a six
position switch located o n
the ri ght side of the panel
can be used to choose five
" prio rity" channe ls which
will be used freq uent ly.
Wi th the switc h in the
"d ia l" posit ion , any fre
quency dialed in o n the
digi-switch will be heard . In
positions A through E, any
o ne o f fiv e p re p ro 
gram med channe ls will be
activated . Please note a t
thi s t ime that the rece ive
frequency is always dialed
in o n the digi-switch, o r
programmed in on the six
position channe l sw itc h.
Transm it frequency is off
set up o r down from the
receive frequ ency o r made

its way back . If it wasn ' t for
t he twenty-four d ays it ,
took UP5 to get it to and
from Nevada from Penn
sy lva n ia (bad news), it
wou ld have ta ke n me a lot
less than th e nearl y fo ur
weeks it was gone to ge t it
back .

After ca refu lly unpack
ing t he repa ired ' unit, . I
turned it on and listened to
a Q50 in progress on the
lo c al rep e ater . I wa s
pleasant ly surprised a t the
nice audi o com ing from
the speake r/mike. What a
d iffe re nce! Leavin g the
unit o n and moni toring all
d a y wo re the batterie s
down pretty well , but t he re
was no trace of audio oscil 
lation . Wilson had done a
great repair jo b on the
radi o. I've had it a month
now and the WE-800 st ill
performs beautifully. My
e nthus iasm for this unit
prompted me to write thi s
review.
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Fig. 4. Charge circu it.

Conclusion

All in all , for someone
looki ng for a 2 meter ri g
they can use portab le,
mob ile, or base, the
W E-BOO is a w ise choice. It
has all the featu res you 're
look ing fo r in a 2 meter
synthes ized rig, p lus small
size. I t shou ld p rovide
yea rs of enjoyment. •

battery life is approx imate
ly 6 hou rs when monitoring
a repeater of normal ac t iv i
ty.

switched in only w hen ex
te rna l power is used (if the
Hi/ l o switch is in Hi). Th is
was a wise approach and
accounts for the low (290
mAl current drawn when
operated in the 1-W att
pos it ion. This is a much
better scheme than used in
some othe r mu lti-powe r
ri gs which force a 't o-w att
ampl ifier stage to run at 1
Watt, w it h resul ting higher
cu rr ent dra in resulti ng in
lower efficiency. A So-mA
squel che d-rec eive-curren t

Finally, a rear jack is pro
vided for using an external
speaker. Frankl y, I can't
get too excited over the
speaker/mike and I think
Wi lson cou ld have found a
way to build in a speaker.
However, the audio com
ing f rom the speaker/m ike
is surprising ly good.

Miscellaneous
W ilson's approach to the

low-power pos ition is to in
corporate a separate 12·
Watt amp which IS

,
••

-, -, ±
~-----_. l

used. Transmit offset from
receive frequency other
than 600 kHz is e c
complished by p lugging
the proper crystal in the
transmit local osci llator in
one of fou r pos sible posi
t ions (Pos. A - R/U; Pos.
A- RID; Pos. B- R/U; Pos.
S- RID)

Looking West

Corrections

from page 21

own users and say " to hell"
with everyone else. The fallacy
of this lies in the fact that mak
ing an open system into a pri
vate system will not make our
jammer go away. He does not
need the "sec ret tone" to
jam-only the ability to capture
the repeater receiver without
the tone, which in effect shuts
down the receiver. He won't be
repeated , but neither will any
user. A definitely ineffective
solution.

The best suggestion to date
came to me in a two-part con
versation I recently had with
NBC News correspondent Roy
Neal K6DUE. It started one
night on the phone and was
completed the following week
in Roy's office at the famous
NBC peacock factory in Bur
bank. Roy's job has him travel
ing more than most o f us, and
therefore he is in a position to
eva luate things that we might
never get to see firsthand. Roy
has some defin ite feelings on
this subject , and his views
make a lot of sense to me.

Roy's basic philosophy is
that the big c it ies, where the
rea l problems manifest them
selves, should take a look at
how the more ru ral areas
operat e. In most non-u rban
areas, repeaters are call ing
channels, places al l amateurs
monitor while they await a call.
Should they be paged by some
fellow amateur, they usually
choose a simplex channel and
aSY. Only under marginal con
ditions are repeaters used to
carryon long-Winded otscus
stone. In the "outlands, "
repeaters serve the distinct
purpose for which they were tn
tended. It is rare that one gets
jammed, and in those tntre
quent instances, the jamming
is never given any form of

recognition.
The big cities are another

story altogether. Hour after
hour, repeaters are tied up with
useless conversation between
groups of amateurs l iv ing
within simplex range of each
other or between mobi les half a
mile apart conversing through
a repeater twenty miles away.
It's rare when you hear one sta
tion take another to a simplex
channel to continue a aso. It's
not uncommon to hear stations
a mile or two apart break an ex·
ist ing conversation in order to
obtain the system for their own
aSO-when t hey have no need
for relay communication wnat
soever.

Roy therefore feels that the
best way to frustrate a would
be jammer is to simply go away
when the repeater gets
jammed. Don't fight it-that en
Iy gives the intruder the au
dience he seeks. Simply take
your aso o ff to another
repeater or (prefe rably) to
simplex. " your area is being
heavi ly harassed by the jam
ming crowd, stay off the re
peater(s) and thus take away
thei r audience. Even if t he
jammer catches on and takes
to harassing you on simplex, a
carefully arranged schedule
between you and those with
whom you wish to speak will
frustrate t he life out of the
stcktes in our society. Even if
it 's necessary to purchase an
amplifier to ensure constant
communicat ion, this is a far
bet ter approach than sitting on
a repeater trying to talk over a
healthy jammer. If enough
users of harassed systems take
this approach, and the band
gets filled with simplex, a [am
mer will be very hard put to con
tinue his antics. In the process,
many wi ll discover that repeat
ers are not always a necessary
means with which to commum-

cate. In lact, I spend more time
talking to Roy on simplex than
via any mountaintop box. Try
It -it really works !

THE .76ERS
A noted loca l amate u r

recently said to me: " At least
the .76ers had class!" He was
re ferr ing to the mid·1960s,
when a group known as the
" .76ers" ruled southern Call ·
tornta FM wi th a "tonque-ln
cheek iron thumb." That was
the pre-repeater era , when only
a handful of hams inhabited
two meters and even fewer ma
chines existed. Over a period of
years, the .76ers had developed
jamming into an art form. But
being jammed was part of be
ing a .76er, and all on the "in
side" looked at it as part of the
fun . (The FCC took a far dif
ferent view, bowever.) Much of
what went on on 146.76 back
then was recorded for posterity
in a series of articles that ap
peared in various publications
over the years. The series was
cal led " The Chronicles of .76,"
and was written by Ken Ses
sions K6MVH . I understand
that for anyone interested in
knowing what it was like back
then , the series is "must"
reading.

The .76ers jammed because
jamming was part of being a
.76er. To them it was not mali
cious, but just part of their life
style. They abided by their own
unwritten ru les as to who,

In my article "PCs Are Easy"
(December, 1978), li ne 3 of col
umn 4 on page 271 should bet
ter have read: " After the full
size positive . . . "

Brian E_McArthur VE3CGE
Brampton, Ontario

There is one minor error in
the diagram on page 188 of

what, why, and how. Whi le out
s iders continually chastised
them for thei r actions, they just
ignored it all and kept on hav
ing "fun." You and I woul d
probably have been appalled if
we had t uned in on .76 in those
days, but ou r l ife-sty les and
backgrounds were totally dlt
terent and we wou ld have
judged what we heard in a dif
ferent light.

I mention .76 for a few
reasons. First , while you and I
might have judged the .76ers'
actions to be improper, one
clear fact is that they never
wen t out of their way to be
malicious in the sense that
they would venture away from
.76. There were a few occa
sions, but they were very rare
indeed. If you happened to ven
ture Into their spectral territory,
you were fair game, but if you
did not like .76 and stayed
away, they could have cared
less about you. The only time
they jammed a repeater was
when one would try to set up
shop on .161.76. To this day,
though many have attempted
to establish such a system in
the Los Angeles/San Diego rf
corridor, not one has ever
lasted more than a day or two.
The remnants of the .76ers re
main a viable force today, sti ll
strong enough to keep .76
simplex. They remain very tow
key, but are far from having
dissolved into oblivion.

Happy New Year!

" Build the Brute" (November,
1978). The gate of the SCR Is
shown looking at t he 8 uF
capac itor discharged by a
470-0hm res istor through the
t a-vot t zener. The anode of
S1 should also be connected to
the positive output of the sup
ply.

Raymond W. Brandt N9KV
Janesville WI
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The smart radIo
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·OARDS INSIDE CABINET
1 CARR OSC unit
2 VOX unit
3 AF unit
4 IF unit
5 Filler unit
6 Noise Blanker/RF Processor
7 Rectifier unit
8 Rectifier unit
9 Power XFMA

10 Final Amplifier unit
11 veo unit
12 TUNE control
13 PLl unit .
14 RF unit
15 Counter Display unit
16 FM unit

FRONT PANEL CONTROLS
A Vox gain
B Carrier level/keyer speed
C Audio Peak Frequency system
o MODE switch (SSB, CWo FSK, AM,

FM)
E Crystal calibralorlNoise blanker
F Reject ion tun ing/ variable IF passband

tuning
G Frequency memory system
H Digital plus analog frequency readout
I Band switch (160-10 meters +

WWV /JJY receive)
J Clarifier control
K AXlTX Clarifier selector
L AF Processor level
M RF ettenuetcr
N TUNE control (Places transmitter in

"TUNE- condition for len seconds. then
returns to "recev e" condition 10 protect
final tubes from excessive keyodown
time)

1C78
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Explore the World of VLF
- with this simple converter

A broadband preamp makes this unit tick.

Photo A. Front panel, showing antenna input on left, 10
MHz out in the upperrighr, and 12 V de input in the lower
right. A tunable i-f output was added after this picture was
taken (see the schematic]. The tunable inductance core
shaft was brought out as an operating control slightly to
the right o f the rf gain control. It can be seen in Photo C.
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Donald T. Morar W3QVZ
3663 HipsJey Mill Rd.
Woodbine MD 21797

A f ter looking at avail
able VlF converter

data, I embarked on a
design to facilitate some

VLF listening. Because it
was convenient relative to
the communications re
ceiver that I planned to use
the converter with, a 10
MHz i-f was picked. This
removed the i-f far from
many possible sources of
i-f feedthrough .

The circuit shown
utilizes an lM318 as a

broadband op amp, pro
viding greater than 8 dB
gain from 20 kHz up to 400
kHz . The mixer utilized is a
40673 MOSFET containing
internal protective diodes
(not indicated in the
schematic). See Fig. 1 . The
local oscillator (LO) em
ploys a 2N5458 FET as a
rather conventional crystal
oscillator operating at 10
MHz. LO injection is con
trolled by Cinj and tuning
by Ct, although, of course,
there is some interaction
between the two capaci
tors.

I used a low-frequency
signal generator with cali
brated output, and I ad
justed Ctn] for best sen
sitivity with a very weak
signal generator output,
while maintaining the LO
frequency at 10 MHz. The
receiver used had a tuning
range from 10 to 10.6 MHz,
yielding a converter tuning
range from zero beat to
600 kHz . Other appropri
ate frequencies could be
employed to accommo
date the particular receiver

to be used. It is recom
mended that the LO fre
quency be kept relatively
high, say, at at least 40
meters, to ameliorate i-f
spurious responses as pre
viously mentioned. If a 40
meter ham band receiver is
to be employed, simply use
a 7.0 MHz crystal and
retune the LC tank in the
drain circuit of the 2N5458
FET. It may be necessary to
add a bit of fixed capaci
tance in parallel with the
existing 3-30 picofarad
trimmer in order to tune
down to 7.0 MHz.

The lower frequency
limit of usability is, at pre
sent, about 10 kHz because
of the 10 MHz La feed
through into the receiver. I
think that a new layout
would have to be made to
further preclude this prob
lem. A two-section low
pass filter is utilized on the
input to the LM318 to
preclude cross-modulation
with strong signals in the
broadcast band and above.
The filter rolls off 6 dB by
500 kHz and is 20 dB down
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Fig. 1. VLF converter.

Photo C. The converter set up with the Kenwood R599
receiver. The antenna coupler can be seen at the top above
the converter.

"10·20. ... 'oo"' ~

20·.0 '~' XI ..~
2~-n. ~, IO..~
~o -,oo .~, J ..~
'OO-~OO'~1 ' ....

wood R599 reci ever set up
a nd co nnec ted to th e
1000-foot longwire anten
na whic h is 60 feet high.
The anten na coupler was
built in a 3" x 5" x 7"
rninibox. Bud CU3008. See
Photo C. Coils we re
mounted o n the se lector
switc h so as to be as
mutually pe rpendic ula r to
each other as possib le to
mi nimize magnetic cou
pling. The Area-type 315
compression capacitor has
a range of 2525 pF tight
and 1200 pF at 3 turns
open . Using the indue
tances indicated, seusfac
tory tuning was obtained
from 20 kHz to 200 kHz .
Above 200 kHz, the con
verter had plenty of gain
connected directly to the
antenna without the cou
pier. Cross-modulation was
not a prob lem in t his
region, either.•

Photo B. Side (open view] of the co nverter sho wing the copperclad board and vector
mini..kIip construction described in the text.

at 750 kHz.
The converter was tried

with severa l antenna ar
rangeme nts. The most sat
isfactory W.:l.S a 1000-foot
longwi re anten na that ter
minates in the shack. It still
left much to be desi red, so
a separate antenna coupler
was assembled. See Photo
C. This greatly improved
the reduction of cross
modulation and converter
usable sensitivity. Even
with the low-pass filter at
the converter input, strong
local stations in the broad
cast band plus local 100
kHz loran signals would
cause objectionable cross
modulation problems with
out the antenna coupler.

I am also working on a
fixed tuned TRF receiver
for receiving WWVB ,
wherein a double-s hielded
tu ned ro tatable 27"-radius
loop will be employed.

With the anten na cou
pler indicated in Photo C, it
was possible to receive
WWVB at 60 kHz at this
locatio n with an S-meter
read ing of 59, ind icat ing an
input in the vicinity of 20
microvol t s. Wi thout the
an tenna coupler, it was not
possible to he ar WWYB at
a ll due t o s pu rio us
res ponses about e ithe r side
of 60 kHz . The converter
requ ires 12 volts at 12 rnA.

As can be seen fro m the
accompanying photos, the
converter is bu ilt on a 3% "
x 6" single-clad phenolic
boa rd , u t iliz ing vector
mini-k lip pins pushed into
the holes of isolated cop.
per pads, produced by an
tsc ra ted-pad-Dr iII-M i II
tool. See Photo B. The con
verter is housed in a Bud
CU-247 Econo-box, with
dimens ions of 7·25/64" x
4-4S/64 " x 2-7/32 " . The
antenna coupler is in a
separate box, since it came
as an afterthought and
would have made the
dimensions and layout of
the converter unduly large
anyway.

Fig. 1. shows the antenna
coupler converter and Ken-
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The S.H.A.F.T.
- special tuning gadget for sightless hams

You don't have to see to believe.

Burian H. SyversQn KSCW
3401 Garner Lane
Plano TX 75023

Re ce nt ly, a sightless
ham friend of mine

rem ark ed that he had
ruined the final ampl if ier
tubes in hi s transmitter by

34

exceeding the maximum
plate current . 1 am sure
that being unable to tune
hi s own gear must be very
fru strati ng . l ike most
hams, I remembered sever
al articles relating to tun
ing aids for t he blind . As
luck wou ld have it , a
se arch of myoid maga
zines did not yield much in-

formation . The idea of a
voltage-control led oscil la
to r is not exactly new, but
it is hard to beat. What ar
ticles I fo und, however,
used thi s idea to tune for

• • • •m axim um or minimum m-
dication.

Not fi nding w hat I de
sired , the search for a
method of reading discrete
va lues of cu rrent or volt
age began. The method
decided upon invol ves the
compa riso n of a vari ab le
vo ltage source ca li b rated
in percent of the full sca le
voltage drop of the moving
coil of the meter (Fig. 1).
Application of the voltage
controlled o scillator is
used to indicate ba lance. I
ca ll the unit to be de
scribed " The S,H.A,F.T ."
This stands for the Sightless
Ham 's Aid For Tuning.

Sa fety is a lways t he
prime considerat ion in t he
design of any electronic
gea r to be used by bli nd
operato rs . In order to
assu re the equipment case
was grounded , ac opera-

tion is used. The co nnect
ing cables carry ground to
the fra me of the equip
ment whose mete r is being
mo nito red. When readings
are desired usin g a mul ti
meter, the shie ld of the
connecting cable is used as
an electrostatic shield on
ly, because o f the nonme
ta llic case . For the oper
ator's safety, use o f a mul
timeter should be restrict
ed to resistance and low
voltage measurements .

One of the features of
this unit is that it can be
used with three different
meters (i.e ., multtmeter.
plate c urre nt meter , or
ratiometer). Operation of
the unit is quite simple.
Referring to the schem atic
d iagram (Fig. 2), it will be
noted that zene r d iode CR1
holds the voltage of bat
tery 81 at 3.9 volts. This is
app lied to a se ries resis
tance netwo rk so that the
vol tage drop from the
lower end of control R14 to
the junct io n of R13 and
R22 is approximately 40
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suita ble cable. Set R14 and
switc h SW2 to zero per
cent. With the power cord
plugged in, operate switc h
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re sistor R7 o n the e tc hed
c ircuit board. Connec t the
meter you wish to use to in
put jack 11 t hro ugh a

Parts list

Bl-3 type AAA cells in Keystone 169 holder
C1 , C2- 1 uFo25 V capacitor
GJ - .05 uF, 20 V capacitor
C4 through CB-200 uF, 25 V capacitor
C7-SO uFo25 V capacitor
CR1-1N4730. 3.9 V zener
CR2. CR3-SO piv silicon diode
0 1 through 04-1NJ4A diode
Fl - 3AG. 1 Amp fuse
J1- '/.0 •• a-ct-curt phone jack
Ql - 2N706 or equivalent
Q2-2N2160 un ijunclion trans is tor
R1 through R3-100k pot, Mallory type MTG 1511
A4, R7-1 .5k, 'I. w reststcr
A5, RB, Rl 0-47k. 'I. W resistor
R6- 3.3k. 'I. W resis tor
R9. A1 2-47 Q , 'I. W resistor
Rll -470 Q . 'I. W resis tor
A1 3-100k. 'I. W resist or
A14-Matlory type UA12l100 wit h plastic shalt
R1 5 through R22-100 Q, 'I) W, 5% res istor
R23-10k pot, Mallory type MTC 1411
swt -c-a.oore. a-position Stent tte rotary switch, Centra lab #2515
SW2-1·pole. t o-postuon Stenlile rotary switch , Centralab #2503
T1- small 6.3 V ac tran sformer, 1500 V insulation
T2-small output transformer, 2k primary to voice coil
U1 -Texas Instrument s SN72747 1C
speeker-c- a'' PM speaker with 4 Q voice coil
Misc.- cabinet , power cord, connec ting cables to meters and
assorted hardware

k
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Fig. 1. Block diagram o f the S.H.A.F. T.
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Fig. 2. S.H.A.F. T. schematic diagram.
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piece of vectorboard 2% "
x 5" with enough clear
a nce that the spe a ke r
frame (a lso o n the vecto r
board) doe s not touch the
fron t panel. All parts (o ther
than those o n th e etched
board. and C3. F1 . J1 , and
T1) a re mounted o n the
vec torboard . Diff icult to
mount parts are held in
place by epoxy cement.
ma rking o f the pane l is
done with embossed tape .
Print wheel s for embossed
tape writers are available
w ith Br a ille sy m b o ls .
Sw itc h SW2 sho u ld be
marked as shown on the
sc he ma tic. Cont ro l R14
markings ma y be dots of
na il poli sh with the ze ro
and ten percent points
identi fied with embos sed
tap e . Th e in -betw e en
points may be de termined
with an o hmmete r con
nected from the contac t
arm to the lowest-vo ltage
te rmina l of R1 4.

To pu t the unit in opera
tion , connec t a voltmeter
(se t to re ad 10 volts) ac ross

mill ivolt s. This is some
thing le ss than the full 
scale vo ltage developed
across the moving coil o f
most me ters. By use o f con
trol R14 a nd switch SW2,
an y vo ltage be tween zero
and 40 mill ivol ts may be
obta ined . This voltage is
fed into the invert ing inp ut
of an o peratio nal amplifier
o n IC U1. Control R14 is
ca lib rated from zero to
10% and switc h SW2 in
10% steps from 0 through
90. The setti ngs are ad
d itive . Voltage from the
moving coi l of the meter to
be re ad is fed in jack 11
thr o u g h 2-co nd uc to r
shielded cord to switc h
SW1A which se lects con
trol R1 , R2. o r R3. R1 .
R2. a nd R3 are used to
ad just the full -sc ale meter
voltage to the 100% set
ting of the R14 and SW2.
The voltage ac ross R10 is
fed into the noninverting
input of the same ope ra
tiona l amplifier . The o ut
put o f the a mplifier is fed
into nu ll detector Q1 . Q1
cau se s un i jun cti on o s
cillator Q2 to increase in
frequency wheneve r the
output of the operational
a mp lifie r cro sse s zer o
volts. The output of the
oscil lator is conne cted to a
seco nd operational ampl i
fier which serves as a n
aud io amplifier. Note: The
jumper connected from C2
to term ina l 1 of U1 may be
repl aced with a suitab le
resisto r if the constructor
feel s the a udio level is ex
cess ive.

Due to the d c nature of
the unit. the mechanical
la yout of par t s is not
critica l The size of the
etched ci rcuit boa rd was
chosen to accommodate
its be ing fastened to the
back plate o f a 4" x 5" x
6" Bud cabinet (Fig. 3).
O thers may choose a larger
cabinet fo r ease of con
s t ruc tio n. In m y u nit .
switc hes SW1 and SW2 a re
rated a t 1500 V de brea k
down and need no t be in
su lated However , cont rol
R14 is sub-mou nted o n a
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does not necessarily track .
As a result, it may appear
that the user's ability to
determine the reading is no
better than 2 o r 3% . My
tests indicate at least half
of thi s is due to tracking er
ror of the meter . For thi s
reason, it is safe to assume
the Braille cal ibrat ion for
dc voltages is a st raight
line function (i.e .. 80%
equal s 8 vo lts on the 10 V
de scale).

Thi s unit wa s not intend
ed for ac measurements in
an effo rt to discourage the
user from try ing to make
reading s of the cornrner
eta! power line. Should thi s
feature be desired, it will
be neces sary to filter the
input to the unit. Thi s will
undoubtedly upset the cal 
ibration of the meter's ac
ranges.

The unit show n in the
photograph is a prototype
and the panel markings are
not identical , though simi
lar to those show n in the
schemat ic (l.e., 90% on
SW 2 is9). Space limitations
make use of 1/1" tape dif
fi cult. However, the Braille
characters are easier for
t he user to identify .

Sinc e sem ic o nd u c t o r
devi ces can overload easi
ly in rf field s, trouble may
be encountered when the
unit is used in close prox
imity to tr ansmitters. The
same lead filtering meth
ods used for TVI preven
tion" should help. As no
single solution can be·:ex
pected to cure all prob
lems, it may require some
experimenting to get nor
mal operat ion under these
condi tions.

As w ith any idea, it can
be improved upon. At pres
ent, thi s design appears to
be a good comp ro mise be
tween results and cost. The
enthusiasm of two of my
blind ham friend s for thi s
devi ce made the effort
most gratifying. I hope this
un it will provide a means
for the sight less ham to
enhance hi s independence
and more thoroughly enjoy
amateu r radio .•

.'
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be u sed for any other
meters you wish to cali
brate to .

All th at is ne cessary,
now, is to provide the user
wi th c ha rts (in Braille)
show ing mete r values ver
sus percen tage of the me
ter scale for each desired
range. Due to the f act that
meter sca les are prin ted,
the an gu lar movement

a

.....

•

B

na l means, obta in a fu ll
scale reading on the meter
you wish to ca librate to
Ob se r v e th e pol arit y
show n at J1 on the sche
matic. Set cont rol R14 to
10% and switch SW2 to
90% . Slow ly ad just R1 un
til a point is foun d where
the pitch of the tone peaks.
Tun e fo r the highest pitch .
The same meth od should
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SW1 to positi on Ml .
A low-pitched raspy tone

should be heard from the
speaker. Resistor RS may
be reduced in va lue if a
higher pitch is d esired . I
feel the shi ft in tone is
more pronounced when a
lower pitch is used . Ad ju st
the offset contro l (R23) for
minimum v o ltage d ro p
across resistor R7. Bv exter-

Fig. 3. PC board and component layout fo r the S.H.A. F.T.
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It's easier
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Telex headphones and headsets
make it easier to enjoy the hobby.
W hether you prefer lightweight o r
full cushioned comfort. there's a
high performance Telex product
that will help make you a better
operator. See yours.. .at better ham
outlets everywhere. or write ...

San Marcos
(714) 744-0728

1320 Grand Avenue
California 92069
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A Remotely-Tuned Matchbox
- ultimate operating ease

This system will tune your Matchbox from 300 fee t away- or more.

Fig. 1. Circu itry for motorized bandswitch.

other side of 110 V ac to
one side or the other of the
capacito r.

Another common type
of reversible ac motor has
four connections, two of
which are interchanged to
change rotational direc
tion. De motors with per
manent magnet (PM) fields
a re generally reve rsible
mere ly by reve rsing the
polarity of the de. thoug h
others - identifiable from
connections - requi re
reve rsing field or rotor con
nec tions.

O ne of the ac motors
used was actually two
motors on one shaft, each
good for a different direc
tion of rotation . This unit
was made by the Merkle
Korff Gear Company and
was so suitable for the pur
pose at hand that I co n
tacted the company.' My
motor was their type
SG-25, now supplanted by
model SF, and it turns out
that the company has a na
tiona l network of stocking
distributors and can supply
motors with va rious rota
tio ns down to one rpm with
sta rt ing torques of 10·50
pound inches; torque is im
portant, as the rotat ion of
many big capacitors is a
stiff job. These un its are
perhaps more app ropriate
to the intended function
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mally used for rotators .
I had kept my eye open

for gear-head motors suit
able for turning capacitors
for a number of years and
finally picked up a very
assorted group which do
the job. Any reversible
motor with 2-20 rpm out
put and a rea sonable
torque capabil ity can be
used. A common type of
110 V ac motor has a start
ing capacito r tha t is con
nec ted between two of
three motor connections,
the th ird connection being
connected to one side of
110 V ac and the d irection
of rotation being deter
mined by connecting the

box is RG-8, and the prob
lem is to tune and change
bands on the Matchbox
from the operating posi
tion .

I thought other hams
would like to know how I
did this, though I doubt
that any would exactly
duplicate the oddball col
lection of re lays and
motors that I obtained at
t rivial cost at va rious
hamfest flea markets. It
tu rns out that motorized
tuning, bandsw itch ing ,
tuner dial indicating, and a
grounding switch for light
ning protection can all be
done with the commonly
available 8-wire cable nor-
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My shack is among
those where the path

between the operating po
sition and the feed point of
the antenna system poses
some problems . So. [ de
cided to locate a Jo hnso n
Matc hbox in the garage,
some 75 feet away, so I
cou ld use tuned feeders for
a classic -dimens ioned
multiband antenna - 135
feet long centerfed with
42-foot feeders (see the
older ARRl Handbooks).
The rf path to the Match-

38



Fig. 2. Control of twelve relays using four-wire cable.

Photo A. Antenna grounding unit driven b y reversible gear-head motor with limit switch
es to terminate rotation. Slack in the cotter pin holes lets the motor get up speed to over
come the torque required to turn the switch.

trolling rel ays and other
associated parts, and an
assembly to take ca re of
the bandswitching fun c
tion. Dial s have been
repl aced by bushings with
projecting wire indicators,
for use in local adjustment.

Now, as the tuning and

R,"More (lMr

ble Merkle-Korff motor o n
t he righ t d riv ing t he match
in g cap acito r v ia a n
int ern ally-to o th ed belt
(si milar to an a utomot ive
t im ing bel t) , a se lsy n
indicato r-transmitter fo r
the matching capaci to r,
two boxes conta ining co n-
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is a s imp le matte r to
detach thi s unit say fo r
Field Day, and re sto re the
Matchbox to its or ig ina l
cond ition. W hat is seen is a
PM-f ie ld , dc gea r-head
motor of uncerta in vintage
opera t ing the t uni ng ca
pacito r on the left, t he do u-

than the more e legant in
strume nt motors manufac
tured by Japan Servo Co.
(subsid ia ry of Hitachi,
Ltd.j. '

The function s whic h I
wished to operate remote
ly incl uded tu rning two
capacito rs of the Match
box and bandswitching to
any of five bands. In addi
tion , it turns out to be
essentia l to have an indica
tion at the operat ing posi 
tion of the setting of the
matching ca paci to r. If this
is o nce set, a vswr bridge at
the operati ng pos ition can
be used to find the proper
se tti ng of the tuning ca pac
itor merely by rotat ing it
(re mo te ly) for min imu m
vswr. However, attempting
to tune the Matchbox
without information on the
setting of the matchi ng ca
pacitor is hopeless.

In addition to co nt rol
ling the Matchbox, I added
two extra fun ctions: an ar
rangemen t for grou nd ing
th e tuned feeder s for
lightn ing protect ion (the
need for thi s was lea rned
the ha rd way) and prov i
sion fo r switching the coax
from the Matchbox to an
other antenna, which will
be fo r 160 meters in my
case, bu t could be any
thing .

Photo A shows how I
adapted an ant iq ue knife
blade-type power switch
obtai ned from a local
su rplus dealer for antenna
ground ing. While two of
the knife blades switc h the
tuned feede rs , t he th ird ac
tivates limit switc hes that
restrict rotat ion of the
knife blades to a gO-degree
arc by shutti ng off the mo
tor automatica lly when the
de si red co nne c t io n is
made . Dup licat ing th is
switc h should be within the
capab ili ty of many hams.

Photo B shows the ac
tivat ing unit for the Match
box, connected to it by
angle-a lum inum arms to
existing screw holes of the
Matchbox, which has not
been permanently mod
ified in any way. In fact , it
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Photo B. Shelf for Matchbox motorizing units with control circuitry. Only the upper edge
o f the cam operating the microswitch is visible, near the center of the photo. Jones plugs
in the small box connec t the unit to the operating position control and the an tenna
grounding unit. By driving a matching canacncr with a timing-type belt, a shaft projec
tion is available to drive the selsyn indicator.
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Fig. 3. Using household wiring to reduce to two the wires
needed in a con trol cable for a synchronous transmitter
indicator,
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c losed correspond ing to
the desired band to con
nect 24 V dc to the bank of
5 by 5 con tacts. If so me
band ot he r t ha n the one to
wh ich t he Matc hbox hap
pe ns to be set is desired,
eithe r RY-13 o r RY-1 4 will
be act ivated to connect
the ro tator m o t or fo r
c loc kwise or counte rcloc k
wise rota t ion . No t ice that
two sets of contacts on
each re lay supply dc to the
motor with op posite polari
ty. Once the s-pole switc h
is off dead cente r of some
switc h position, t he micro
switch, be ing mecha nica lly
cou pled to it. c loses a nd
ho lds the relay closed. Two
cond it ions a re req uired for
ro t ation to stop: the se lec t
ed bandswitch pos it ion has
been reached a nd switc h
contacts a re on dea d
center.

To accomplis h complete
rem o t e cont ro l o f t he
Matc hbox a nd aux il iary
gro u nd ing unit re q ui res
twe lve fu nc tio ns: five
Matc hbox ba nd positi ons;
one aux ilia ry antenna in
lie u of the Match box; tun
ing and matc hing capac i
tor rotat ion cloc kwise and
cou n terc loc kwise; a nd
a ntenna grou ndi ng and un
grou nd ing. In ad dit ion. the
pos it ion of the ma tch ing
se lsyn ind icator mu st be
transmitted to the ope r
ating posi tion. To avo id the
vo ltage d rop in a long
light-gauge wi re, a 24 V d c
supply a nd a source of 110
V ac were used at t he
Matc hbox pos itio n, with
t he appropr iate connec
tio ns be ing made by a bank
of 1 2 re mote ly activated
relays. The simp les t way,
but most extravagant in its
use of wire, wou ld be to
use a n 18-wi re cont rol
cab le (incl ud ing a ground
re tu rn for the rel ays a nd
five wi res for the se lsyn),
but it is possible to red uce
the numbe r to four for con
tr ol ling 12 relays a nd 
prov ided 11 0 V ac is
avai lable at both Match
box and opera ting posi
tion-two fo r the se lsyn in-

he as-po le, 5-position
switch) is directly coupled
to t he Matchbox band se
lec tor switch. Both have
30-degree indexing. The
common shaft is coupled
into a 1 :12 gea r tr ai n which
operates a cam that allows
a mic roswitc h to open only
once in 30 degrees of rota
tion of the Matc hbox band
switc h and coupled 5-pole
switch. The small PM-field
de motor t hat drives the
bandswitch takes a rota
tiona l direct ion de ter
mined by one of two relays
in the small box d irect ly
beh ind it. But, once t he
motor is in mo tion , the
microswitc h is closed 
and thus kee ps the rel ay
closed - until it is opened
because t he bandswitch is
dead cente r on some set of
bandswitch contacts .

The circuit d iag ram fo r
th is function is given in Fig.
1. A contact (in this case,
a re lay contact pair) is

"OV~C

contacts. To accomplish
t h is requi res the large
switch seen in the center of
Photo B p lus a very impor
tan t ca m-d r iven m icro
switch concealed behind
the mecha nism, and gears
in a 1:12 ratio.

Here is how it works : The
large switch (it need only

" Ov AC

matching capacito rs can
be rotated cont in uously,
they present no pro blem
for remote operating, but
the bandswi tc hing fun c
tion requ ires a limit on
rotation, and, f urther, t he
rotation must stop only
when the switch is dead
center on the desi red set of



Photo C. Opera ting unit for remote control of antenna tuner, selection of antenna, and
grounding of antenna for ligh tning protect ion. Dial is driven by a se/syn, which indicates
the position of the matching capacitor. The unit is in a Ten- Tee MW-8 cas e.

dicator .
Fig. 2 shows how fo ur

wires ca n be used to
operate 12 relays se lec t ive
ly. This circuit has been
c hecked in brea dboard .
though no t actua lly used in
the p ictu red uni t. The
num ber of cont ro lla b le
rel ays has been doubled by
usin g diodes such as
1N4004s so tha t each com
bina t ion of wir e s o ne
thro ugh four Ie.g., 1·2; 1·3;
1-4; 2-3; 2-4; 3-4) can be
used to select two rel ays. I
plan to use a version of th is
for contro l of an EME set
up.

Note. however. that this
a rrangement pe rmits. in
gene ral. anyone wire to be
used for only one re lay at a
t ime. It works for ci rcu its
that do not require con
tinuous relay energiza tion.
For example, if you wished
to turn off the ac power for
the 24 V de supply and the
se lsyn from the o pera t ing
locat ion , it would be nec
essary to use a n impulse
type rela y because, whil e
the ac c ircu it is activated ,
none of the ot her rel avs
can be used; it's one relay
at a time.

The o pe ra t ing console
control unit s ho w n in
Photo C uses an eight
po siti on pu sh-butt on
switc h of the locking type,
and some conside ra t ion
had to be given to this con
fi gurat ion. Band se lec tion,
matching capac ito r se t
ting, and tuning capac itor
se tting mu st be done non
simultaneously. This was
ensured by using 2-po le,
3-pos ition spring-return-to
center lever switches (Cen
trala b # 1455s) for match
ing a nd tun ing capac itor
rotation. As shown in Fi g. 2,
operating eithe r of these
switches temporarily dis
co nnec ts the push-button
swi tc h so that. t e m 
pora ri ly, no power is ap
pli e d to t he re spe c t ive
re lay a nd the cente r posi
tions of the lever switches
are in series . Note that a
separa te 24 V de supply is
in the control uni t. tho ugh

the 24 V de needed for
rel ay o peratio n could have
be e n o b ta ine d v ia the
othe rwise unneeded last
two wires of an e ight-wire
cab le . For rel ay operat io n,
vo ltage drop would not be
a cons iderat ion. as the cu r
rent d rawn is very light.

As for the selsv n in
dicator, although conven
tionally fi ve wires are used
to connec t the transmitter
a nd indi cator, all the text
books show that the num
ber can be reduced to fou r
by usi ng one co mmo n wire
for rotor and field . But, if
both indi cator and trans
mitter are fed from the
same house ho ld c ircuit,
this ci rcu it su pplies two of
the needed four wires and
o nly two need be added in
the control ca b le. It is
poss ib le that transmitter
and indicator will be o n op
pos ite sides of a 220 V
cente rta pped ci rcuit, in
wh ich case rotor te rminals
will have to be reversed on
one un it . Checking th is
idea o ut in bre ad board
verified that it worke d ,
t hough it was no t a ctua ll y
employed in the contro l
unit pictured, whic h used a
se pa ra te c a b le for t he

selsvn. See Fig. 3. With the
commo n 8-wire cable, two
se lsyn ind icat ions (azi muth
and elevation) and contro l
for up to 12 rel ays (tuning,
ga in, e tc.I for a n EMf setup
could be obtained , eive n
ac power at t hp a ntenna .

A few sma ll po ints com
plete the story. I chose to
us e miniature 24 V de
relays where cu rrent re
quirements were light 
e.g., closing o the r rel ay
conta cts - but I used
heavier rel ays fo r operat
ing mo tors. Because the
relay supply had very poor
regulation, it stood at 38
vo lts when in use for
mi nia ture rel ays but it was
drawn down to 24 V dc fo r
th e larg er rela y s . A
regula ted 24 V dc supply
might be neater. I added
se ries resistors to limit cur
rent in the min iature
rel a y s . Tr an sien t sup
pressors (G .E. type MQV
750) were used ac ross the
coils o f t he bigger rel ays
and t he 24 V de mo to rs.

That 's about it. I' ve
tho ught of mo re sophisti
ca te d systems, su ch a s
tone-cont rolled sys te ms
usi ng SE5b7 tone decoder
ICs or some shift register
a rra ngement. I've al so co n-

side red othe r appli cations
for simple remo te cont rol
- for example, tuni ng and
gain-setting in a p re 
amplifier moun ted at the
to p of a towe r, o r cha nging
pola rizat ion o n a moon
bo unce o r OSCAR ante n
na . As I've noted at seve ra l
points , the c irc u it d e
sc ribed is not the one used
in the units pictured. This is
be cause I bu ilt up the uni t
before figuring out how to
mini mize the number of
connecting wires needed;
ho we ver , a ll c irc u it s
dia grammed he re ha ve
been checked o ut in bread
board form .

The collection of parts
used a nd the const ruction
a re no t what I'd use on a
cost-p lus government con
tract, but they are a good
illustration of what is avail
ab le at ha m fest fl e a
ma rkets, to make an off
beat project feasible at
trivial cost. .

References

1. Merkle-Korff Gear ce., 11 500
W. Melrose Ave., Franklin Park
IL 60131 .
2. Available through Japanese
Pr o d u c t s Cor pora tio n, 7
West chester Plaza, Elmsford
NY 10523.
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*IT'S MAGIC. ..
IT'S "MAGICOM"

PROCESSOR MODIRCATION KIT
IMPROVES AUDIO PUNCH

IMPROVES PROCESSED SPf:ECH QUAUIY

Converts TS-820 / 8205 speech processor from RF
compressor 10 RF clipper $27.50

RF speech processor fer T5-52O / 5205 $42_50
The "MAGICOM' RF processor module provides up 10

6dB increase in output with smooth, dean,
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FCC TYPE ACCEPTANCE
For Commercial Services

NOW PENDING!
Along with ol com plete line o f Re peate r Sys te m Accessories . .. such as: The Fin('st
Duplexe rs, Ca vities, Cab inets from 7" to 7', Antennas, " Ha rd line," Ca bles, etc.

The SC R1000-simply the finest repeater available on the market - absolutely TOP
QUALITY throughout . . . and often compared to (lesser featu red] units selling for 2-3
times the price ! Th is is a 30 Wt. uni t, with a very sensit ive & selective rece iver. Included
is a bui lt-in AC Supply, NEW Expanded M emory CW lDer, f ull metering and lighted
sta tus ind ica tors/cont ro l push-buttons, crystals, local rmc, etc.

Jo in the hundreds o f ve rv plea sed Spec Co mm cus to mers world-wide who are usinRour
gear -knowledgeable Am ateur Radio groups. Co m merc ial 2X Radio users. Military &
Government Agencies. Red Cross, Universities. etc.

So, m ake you r dream a realit y • •• Call or write Spec Comm tod ay! Give us a ll o f your
re peate r system requirements -whether modest. or " Su per Deluxe," and let us send
you a quote.

The Spec Com m Repeater System . . • a sou nd , long-term investment -for those who de
mand the finest! Available only by direct factory o rder, Get you order in A.S ,A.P, !Rear c"assiSview of repealer wi lfo

"RX & rx A n y,"

• Full Autopatch, w it h or w ithout reverse patc h
and "Landtine" or Radio Remote Cont rol of the
Repeater.

• Radio and/or Landline 'r euchtcnet Remote
Con tro l o f such repeater f unct ions as HIILO
Power ; Patch Inh ibil/Reset ; Switch 10 TraCKS;
Repeal er ON/OFF; PL ON/OFF, etc.

• 65 WI . Transm itter!
• " PL"·CTCSS, HIILO Pwr.; Mult i·Freq.; Up 10 4 d if·

feren t IDs; Automatic switching to "Emergency
Power 10" wnen on battery pWL

• Ultra-shar p 10 Pole Xis I Filter ; Xmtr. Xlal even-c.
for tne "ultim ate" in st abi li ty.

• Timeout-Timer Reset Tone Annunciator
• And m any ot her " cus tom-designed" opt ions per

your reques t-such as aux iliary receivers, radio
links, etc. Please Inquire.

2/Htr. & 220ltfHz
(450 MHz 500111)

SCR1000
The Repeater 01 Your Dreams!
ri~ 'U'tt4tJ~
7~ *,"'-e tJ~

Z>'feaffldri~! L~-

180 DAY WARRANTY

Send for D ata She ets! See Our December 73 Ad for more details'

EXPORT ORDERS- CON TACT SHERE IN OUR INTERNATIONAL DEPARTMENT

SPEC·COMM REPEATER BOARDS,
SUB·ASSEMBlIES & ACCESSORIES

2M
&
220

MHzI
• FL ·6 Presel ector . Hcv r , • SCT110 Trlnsmiller A,um·

srcnt .ano Filter/Preamp . bly. SCT1 l0 mounted in
Exc. reject io n a t strong " out shielded housing... . $199.95
of band" s igs. _ 60dB @ ± 6 (30 WI. Amp. + S68.00)
MHz $85.00 • CTC 100 CO RrtlmerlCo nt rol

• SC R100 Receiver Baird. wi Bd. , .... , ... $35.00
1(111 $125.00 .10250 CW IO/AF Mixer Bd,
(9 Pole IF Fil ter + $15.00) Programmed . , $65,00
(10 Pole IF Fi lter + $25.00) • SCAP Aul opal c h Bd,S225.00

• RPCM " Reverse Patch" &
• SC R100 Receiver Assembly. c onlrol bd, .,. . . $79.95

SCR100 mounted in shield - • TTC100 Touch Tone Co ntrol
ed houstnq $195,00 bd . 3 digit ON , 3 digit

• SCT110 Xmtr./Exclter Bd. 7 OFF , , . . $85.00
or 10 WI. bd , $135.00 wlx tal. • TRA·1 Timer Reset Annun·
BA·10 30 Wt. Amp. od & Ht . Clalor Bd. . . .. $20.95
Sink $51.95 • WP641 Ouplel(er $495,00

(Add $3. 75 ship/handling, PA res idents add 6% ta> .!

(] Exclusive Spec Comm MOS·
FETIHol Carr'er DllXl" rcw.
front enc -creooces 'dense'
& 1M problems'

o Bullt·ln AC Supply wl instan l
blry. switc hover lor erner.
gerlcy pwr.

o Supplied with :t .0005%
precision >tals. local mic.• &
FL·6 Preselector

o Bulll·ln CW lOer- Low
current draw. 250 bit PROM
Memory! Adjustable speed.
pitch. time. etc

o Jacks Provided for Remot e
CortlrOl, Auto-Pa tch. DC out,
AF mrout, COR Switch. etc,

o True FM-For Rpt. AudiO so
good. II "sounds lik e
direct"l

SCR 1000 Sp'ecitications
RF Output. ... . 30 Walls typ ,
Infinite VSW A proof
Sensilivity. . 0.3uVI20 dB Q I ,

Selectivi ly-6d B Itr :t 6.5 kHz:
·75dB (jj :t 15 kHz:

· l 00dB i[t :t. 30 kHz.
Includes 8 Po le Xla l Fllr.
Sharper 10 Pole rur.
Avanaore.j

FEATURES-------
o FUll Metering 01 critica l

levers .
o Fronl Panel Controls for

t,mers & AF levels
o Ligh led push·butlons for

controillest tuncucns &
st atus indicators

(] SIal" 01 lh" Art CMOS con
trol logic &. t imers - No
Relays!

' Reg istered T'ademark of A.T.&T.

43", Rea der Servir;e~see page 227



Diodes of the Dead
- eavesdrop on the great beyond

Bored with ho-hum pro jects? This ghost detector will spook yo u!

Si Dunn K5JRN
3607 Binkley
Dallas TX 75205

Recent ly. in a Dall as
bookstore. some ee rie

p ink word s s ud d e n ly
glowed at me from shelves
of p sychi c phenomena
books: Break Through 
Electronic Communication
With the Dead M ay Be Pos
sible!

I n seco n ds, I wa s
me smeri zed. I paid $2 .25
plus tax a nd rushed home
with m y very ow n copy of
Kon st antin Raudi v e ' s
" am azing study (more pink
words on the cover) th at
r ev eal s how t ape re
co rd ings can suddenly be
co m e the m edium f or
voices fro m the dead !"

You see, all you reall y
need to eavesd ro p on the
c o nve rs a t io ns of the
spirits, the good latvian
Dr. Raud ive cla ims. is a
tape re c ord er, su p p le
men te d - if yo u reall y
wa nt to get fancy-by a
sma ll han dful of electronic
par t s o b ta ina b le from
almost a ny Rad io Shack or
ham 's junk box .

Here , at long last, was a
p s y chi c c h a l l e n ge I
could n' t re sist. 1don' t have
much extra sensory percep
tio n (ESP), a nd I've ne ver
ben t a ny ke ys o r spoons
with my brain . But I do
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have a well-used Sony tape
recorder and 24 years e x
perience with radio parts
a nd so lde ring guns . And I
found. in my close t junk
box, the parts to d upl icate
most of the psychic listen
ing devices d iagrammed in
Raudive's treati se, recently
imported to the American
paperback market fr om
the d arkest c o rn e rs o f
mysterious Europe .

In Break Thr ough ,
Raudive describes t hree ex
tremely simple techniques
that he c la ims wi ll record
the vo ices of the dead and
the ir messages from " be
yond." And he includes
tr a ns cr ipt s - trans lated
from latvian , German, Rus
s ia n and Swedis h -of
ghostly conve rsa t ions that
a lleged ly showed up o n
blank tapes.

In method o ne, you con
nect a sens it ive m icro
phone to your tape re
co rde r, insert a blank tape,
pol itely ask so me of the
dead-and-gone to spe a k to
you, a nd sit quietly in yo ur
living room o r ham shac k.
After a few minutes, you
play back the tape and
li sten ca re fu lly for any
me ssages.

1t might help, incidental 
ly. to be fluent in severa l
tongues, since, Dr . Raudive
cla ims, the spirits " spea k in

an unmistakable rhythm
and usually employ severa l
languages in one sentence;
the se nte nce co nst ruc tion
o be ys rules that differ
radically from o rd ina ry
speech . . . (a nd) ide nt if ica
tion of the vo ices is ...
often a remarkabl y d if
ficult task ."

In method two, you tune
an AM rad io to a frequency
clea r of rock ' n ro ll and
other earth ly inte rfe re nces
an d place the tape re 
corde r's m icrophone near
the radio 's speaker . A clea r
c ha nnel in the vicinity of
200 meters (1 500 kilohertz)
is recommended, since thi s
seems to be a med ium
wavelength favored by
ghosts in Europe.

I elected, however, to go
first to method three , the
exot ic " d iod e-re co rd ing"
tec hn ique. because It re
quire s a few radio parts, a nd
the qual ity of the voices
received from beyond, Dr.
Raudi v e promi s e s , is
"nea rest to those of o rd ina ry
human ones."

Curiously, the device I
wired from Dr. Raudive's
schemat ic look s exac t ly
like a c rysta l rad io , the
kind I constructed from
C u b Scout h a nd b o o ks
when I was a pre-Novice of
10. The on ly signif icant dif
ferences include the use of

a diode instead of a ea t ' s
whisker and hunk of galena
and an antenna limited to
no more than about three
inches, instead o f the tradi
tional1 00 feet.

Still, I d idn 't let susp i
cion sta nd in the way of ex
per imentation . In science ,
a nything is possible . If the
dead want to address the
living over crysta l rad ios,
I' ll su re as heck liste n.

As I solde red the last
connections and read ied
my tape reco rder, I con
side red the immense possi
bilit ie s. Suppose I eaves
d ropped on a bitter a rgu
ment between Babe Ruth
and Plato? What if I re
ce ived , live a nd direct from
Franz Sc hubert, the finish to
his Unfin ished Sympho ny?

I might e ven hear the
confused c rie s of all the
souls lost in the Bermuda
Triangle, if the sk ip was
right. I would he abl e to
write a n ew book :
Diodes of the Dead !
Ea vesdropping On Eternit y
W ith A Crys tal Radio !
And whi le it so ld millions
fro m coast to coast. the
National Enqu irer wou ld
print excerpts and an inter
view, a nd mov ie producer s
wou ld co me to me in
parades of limo usines.

Raudive re co m m e nd s
tap ing for no more than 10
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Fig. 1. Simp/e (too simp le?) " vo ices o f the dead" detector.

hour after hour, I heard
nothing exc ept the steady
hiss ing of cheap ca ssettes
and per iod ic moans and
gro an s f rom t he Sony 's
worn gears. A t one poin t,
the recorder stopped, as if
seized suddenly by an un
seen power. But it wa s onl y
the batter ies signal ing that
they we re dead

Sadly, I cast from my
m ind the out li ne for my
best -sell er . I t h rew Dr.
Raudive's book into the
pile to be so ld soon at a
used book store. Bu t be
fore I pi tched t he ghost
detector into my junkbox. I
hooked it to a 'l Ou-foot
anten na and tried o ne

more tap ing.
Voices poured for th in a

b abbl e : news, weathe r,
spor ts, music. Just as [ had
suspected, I had not found
the Bermuda Triangle, but
I had re invented the cryst al
rad io .

The ghosts of the world
probably laughed when I
sat down at my typewri ter
and c on fe ssed : " W r i te r
fa ils to comm unicate w ith
dead despite explic it in
st ruct ions." But ask me if I
care. The National Enqu irer
probably will call me anv
way, and I t hink I hear a
movie producer's l imou
sine pu lling into my dr ive
way right now . .. •

TO 'A PE RECORDER " ' C R OP~ON E JAC _
_ _ 0" RAO 'O I ~ P U T USE ' HORT LE ADS

r DR S~IHOEO CA BL E

I
' OOK
114" OR
11 2 '"

.C<

'"l ~ .. ~

Raudive' s " vo ices. "
The first 1o-minute tap

ing seemed to last forever.
I carefully st raightened the
three-in ch w hip, tapped
the tiny 1N914 d iode and
imagined all types of con
vers ations flowing smooth
ly onto the tape, Ernest
Hem ingw ay might even of
fer f rom beyond to he lp me
wri te, if I -in this world 
wou ld ghost his next novel.

Time at last to decode
the f irst off erings from in
fini ty , t he dialogues of the
dead, the jokes, the les
sons, the exhortations from
eternity . I rewound the
tape and turned my ear ex
pectantl y to the f irst snaps,
crack les, and pops emanat
ing from the loudspeaker,

Nothin g . Ab so lu te ly
nothi ng but the elect ro
magneti c vo id . Not even a
stat ic c rash o r wh isper.

Despera tel y, I rechecked
the w iring, rewound t he
tape, tried new tapes and
methods one and two. But

o r 15 minutes at a t ime
because " examinat ion of
voices rece ived may take
severa l hours."

Turning on t he rec order,
I f el t my ex citement
sharpen as I read t hat
" chil dren and peopl e with
a m usicall y tra ined ear
have least d ifficulty in
f ol l o w i n g t he voices ;
m ilita ry -trained radio
operators ach ieve a high
degree of accu racy, and,
for some unknow n reason,
specialists of interna l
m edi cin e and Catho lic
priests also seem to be able
to discern t he voi ces with
relative success."

I 'm no doctor o r priest,
but I can playa harmonica
by ear. I was a Navy rad io
operator, and now I ho ld
an Extra Class ham license.
A nd some of my fr iends
might argue that, at age 34,
I'm st ill a bit of the o ld
chil d . With qualificat ions
Iike these, I might not even
need a cryst al rad io to hear
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Ham Radio's
M os t Versatile Filter

,M.... ' 1I..,.." ......

'11)' /<;' 11 1-' 11 " '1/1 /1
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NEW MFJ Dual Tunable SSB/CW filter
lets you zero in SSB/CW signal and notch out interfering signal at the
.same time.

Tile MFJ·752 Signal Enhancer is a dual tunable
SSBICW active filter system tnat gives you signal
processing performance and lIexibili ty that ofhers
can't match.

For example, you can select the optimum Pri
mary Fi ller mode tor an SSB signal, zero in with
the frequency control and adjust the bandwidth
for best response. Then wifh the Auxiliary Filter
notch out an inferfering heterodyne ... or peak
fhe desired signal.

For CW, peak both Primary and Auxiliary Fil ters
tOf narrow bandwidth to give skirt serecnvuv that
ofhers can't touch. Of use Auxiliary Fi lter to nctcn
cut a nearby OSO.

Tlte Primary Filter lets you peak, notch, low
pass, or highpass signals with double tuned fjlter
tor exfra steep. skirts. The Auxiliary Filter lets
you notch a signal to 70 db. Or peak one with a
bandwidth down 10 40 Hz.

Tune botlt Primary and Auxiliary Filters Irom

300 to 3000 Hz. Vary the bandwidth from 40 Hz
to almost flat. Notch depth to 70 db.

MFJ has solved problems that plague other
tunable filters to give you a constant outp.!!! as a
bandwidth is varied. And a~ frequency con
Irol. And a notch filter that is lighter and smoother
for a more effective notch.

WorkS with any rig. Plugs into phone jack. 2
waifs for speaker. Inputs tor 2 rigs.

Switchable noise limiler for impulse noise:
trough clipper removes background noise.

Simufaled stereo feature for CW lets ears and
brain reject aRM, Yel ott frequency calls can be
heard.

Speaker and pltone jacks. Speaker is disabled
by phones. OFF bypasses filter. 110 VAC Of 9
to 18 VOC, 300 rna. 10x2x6 inches.

Every single unll is tested for performance and
inspected fOf Quality. Solid American construc tion,
Quality components.

The MFJ·752 carnes a full one year uncondi
tional quarantee.

Order from MFJ and try it - no obligation. II
not delighted, re turn it within 30 days for a re
fulld (less shipping).

To order, simply call us toll free 800·647·t 800
and charge it on your VISA or Master Charge or
mail us a check or money order for $79_95 plus
$3.00 for shipping/handling ,

Don'l wail any longer to use Ham Radio's most
versatile filler. Order your MFJ Dual Tunable
SSBICW Filter at no obligation, today. ...- M52

MFJ ENTERPRISES, INC.
P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE . .. . 800·647·1800
For technical information, order/repair status, in
Min ., outsidecontinental USA, call 601 -323·5869.

Y'" Reader Service-see page 227 45
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Building
an Economy Receiver

- junk box, here I come!

Broken radios and TVs are the mother lode fo r th is proj ect.
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Tom McLull~hfin WlJ4NE:X
/32 &iy Point Dr. N£
Sf. Petersburg FL 3J704

Fig. 1. Isometric view of the 6-15 MHz receiver.

Several yea rs ago, I de
cided that I needed a

goo d gene ra l -coverage
" c o m m u n i c a t i o n s" re 
ceiver, one that had switch
able bandwidth, CW filter ,
j-f and rf gain controls, etc.
After looking for a whil e, I
bought a used tube-type
unit that would do every
thing except tun e i tself
ha .

I remember three or four
occasions when I tuned the
receiver to an AM broad
cas t sta tio n after warm-up.
only to return a couple of
hours later to find that the
beast ha d moved itself up
near the next station on the
dia l. This, of course, was an
elect ronic and not a me
cha nica l phenomenon and
affl icted a ll band s . I
worked on it for severa l
months , but never did
d iscover what wa s caus ing

the drif t ing.

After having been pro
perly educated in general 
coverage recei vers. I decid
ed tha t I would loo k for
something cheaper. some
thing that offered less
chanc e of getting burned. I
wanted a fairly se nsit ive
trans isto r unit. good se lec
t ivity. bfo for recei ving
SSB. and cove rage o f inte r
national shortwave and 20
and 40 meters; a ll thi s
sho uld be for less than $30
or so, I looked for quite a
wh ile , Obviously , I would
have to bu ild o ne myself .

The n a long came the
Decem ber. 1977. issue of
73, and in it was the artic le
" Build A Useful HF Re
ceive r" Essentia lly. tha t
was the basis of my re
ceive r. altho ugh I have
greatly expanded and mod-
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C2, C4

C1

C3

LeL

C5, C6
C7, C9
C8, C10
IC1
IC2
LL

LB
01 ,03,04,05

Part s list

CHASSIS - rop v,t *

AM BCB variable capacitor, ai r dielectric; (a)
antenna section, 10-365 pF; (b) oscillator sec
tion, 7-115 pF
variable capacitor, 5-50 pF (approx imately) air
d ielectric
variable capac itor. ' -7 pF (approximatel y), ai r
d ielect ric; use one rotor and one stator plate.
adjust spacin g lor des ired tuni ng rang e.
ceramic trimmer capaci tor. 8-50 pF, N750
ceramic tr immer capacitor, 5-25 pF, NPO
ceramic trimmer capacitor, 3-12 pF, NPO
CA3028A differential rl /i-I amp
MC1306P integrated audio amp/preamp
14 turns #22 enamel wire closewound on % "
diameter slug-tuned form, red slug ; tap at 1 '/~

turns from ground end
6 turns #22 enamel wire ctosewound on w''
diameter slug-tuned form, red slug; tap at 1';"
turns from ground end
31 turns #30 enamel wire ctosewound on Y. "
diameter slug-tuned form, red slug
14 turns #30 enamel wire c losewound on Y~"

diameter slug t uned form, red sl ug
AM BCB tube-type radio oscillator coil
2N4124 silicon NPN rl transistor (or equivalent);
many types will work
40673 dual-gate MOSFET, gate protected
NPN power transistor, 10 Watts or more
1 Amp, 100 piv silicon rectifier diodes
8.2-volt , 1-Watt silicon zener diode
tc.o-von, t-watt silicon zener diode
three-pole, two-position slide switch
OPOT slide switch
power trans former, 120 V ac pr imary: 35 V ac.
.5-Amp secondary, Co t. (can also use 24 Va c).

8901-B and 8902·B i-f un its, 455 kHz, made by J . W. Mil ler Co. , Los
Angeles.

Q2
Q6
0 1,02
201 ,202
Z03
81
82
T1
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Fig. 3. + 9.5-volt dc supply.

Fig. 2_Chassis and circuit board layout and component placement.

fi lter can very easily be ob
ta ined from a co lor TV;
loads of them are used in
the co lor c ircuitry . Th e
coding is like resistors' , ex
cept t hat two or three dots
of co lor indicate the induc
tance as fo llows:

green + blue = 56 jJH
red + bl ack + b rown =

200 ~H

ye llow + v iolet + w hi te
= 4.7 jJH .

CHASS' S- B OT TOM v'E of'

I-f and Aud io Sectio n
The mixer stage is a dual

gate d iode -p rotected
MOS FET, Q2 , fol lowed by
a Miller 8901-8 455 kH z i-f
transformer. Osci llator in
jection is provided by the
vfo which suppl ies about
Y2 to 1 vo lt rms . Although
the Miller 8901-8 is sup
posed to be followed d i
rectl y by the 8902-8 ampli 
fier modu le, I decided to
add a d ifferential tC i-f
amp. tC'l . between the two
in o rde r to improve t he sen-

ifted the circui t. My design
uses a 120 V ac supply, bfo.
ad justable i-f gain, and tun
ing meter; it can be modi
f ied to su it any pa rt icu la r
need . The tuning range is
l imited only by perso nal
p refe rence an d coil 
w inding abi lity. Eve n
without going to extremes ,
there is less t han 100-cycle
drift after a twenty-minute
warm-up, and adjacent
channel rejection is good .
You may wa nt to add more
tuned circu its in the rf sec
t ion to improve image re
ject ion, but, for my pur
pose s, the circuit as shown
is more than adequate.

Most of t he components
can be salvaged f rom bro
ken rad io and TV set s; t he
who le set up is based on us
ing read il y ava ilable stuff
in order to keep t he cost
down . For example, I used
the power tran sforme r
from a 12" black and white
transistor TV I found in
someone' s ga rbage, the
main tun ing capaci tor
fro m an AM rad io, some
transistors from the A FT
board out of a colo r TV,
and the tuning meter from
a smashed tape recorder. r
had some pieces of scrap
vecto rboard w hich I used
to make t he subassem
blies. After they were al l
working, I inst alled them in
the chassis.

Rf Section
An NPN rf transistor, Q1,

is used to isola te t he anten
na from t he mixer stage;
the NE-2 bu lb is added to
absorb any static dis
charges from the antenna.
An FM trap and a 2 M Hz
high-pass f ilter are used to
eliminate spu rious signals.
I recommend using these
addit ions because of the
high gain provided by lCl .
Several h igh-po w er AM
and fM transmitters near
by caused prob lems with
out the fi lter ing. e6 on th e
fM t rap shou ld be adj usted
to null out any FM st at ions
coming through afte r the
receiver is worki ng.

Rf chokes fo r the 2 MHz
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Fig. 4. Circuit diagram for the 6-15 MHz receiver. "See text. L = 6--9 MHz; H - 9-15 M Hz. Elec frolytic capacitors are
25-volt units unless otherwise noted. All capacitor values are in picofa rads. All resistors are Yl-Watt, 10% tolerance.

sltiv ltv . This comb ina t ion
works ve ry well , an d you
will find that the i-f ga in is
so high that yo u wil l not be
a ble to use the unit with
the ga in control set a ll the
way up. This is a t remen
dous advantage in a cheap
receiver beca use yo u can
co mpensate for the losses
in the filte rs as wel l as for
we ak signa l stre ngt h due to
a lousy ante nna .

Audi o c a n be t ake n
dire ctl y from pin 7 of th e
8902-B module , o r it can be
take n from "pin 8" and run
throu gh a product detector
for 55 B and CW reception .
Note th a t the mod ule as
supp lied by Miller does not
have pin 8 connec ted. You
mu st remove t he me tal can
and use a t iny p iece of wire
to connect p in 8 to the
anode of th e bu il t-in AM
detec tor. This is a ve ry sim
ple operat ion and does not
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requ ire any pa rt icula r ski ll.
After yo u have rep laced
the meta l sh ie ld, you a re
ready to insta ll t he mod
ule . If you choose not to
use a tunin g me te r, yo u
m ust grou nd p in 5 fo r de
retu rn, o r the module will
no t work.

Aud io le ad s between the
detec to rs, AM-55 B switch,
52, and t he audio pream p/
a mp, IC2, should be ke pt as
sho rt as p o ss ibl e . The
aud io IC a lso has an ex
t remely high gai n, wh ich is
good for weak signals but
crea tes a bad feedbac k
pro blem if you do n' t use a
sma ll m eta l s h ie ld to
se pa rate t he input com
po ne nts from the o utp ut
ci rc uit ry.

Vfo

The local osci lla tor is a
two-stage setup consisting
of a gro unded-base osc il la-

to r, Q5, whi ch is capacito r
coupled to a buffer amp li
fier, Q4. The output is fed
to th e m ixe r stage t hrough
a low-pass ha rmo nic filter
us ing two 270 pF capaci
tors a nd an rf choke. Rf
chokes are not used to sup
ply dc to t he tra ns istors;
the ci rcu it works very we ll
without the m and they
may cause osc illat ion on
two o r more frequ enc ies if
they are used in thi s man
ne r. Main tuning fo r the
osc il lator is provid ed by a
pa ral lel l C tank circuit us
ing the osci llator sect ion ,
C1 b. o f a d ua l-ganged
va riable capac itor from a
tube-type AM rad io. The
la rge r capacity section of
this capaci to r, C1a, serves
as tuning fo r t he tuned rf
tank circ uit in the rf sec
tion.

It is impo rta nt to use a ll
th e bypassin g shown in the

diag ra m to keep rf out of
the power supp ly and to
kee p aud io from modulat
ing the vfo. 1 had a good
bit of t rouble with this, and
I fina lly e liminated a ll of it
with the .22 uF and 25 uF
capacito rs in para lle l
across t he fee dth ro ug h
ca pac ito r supp lying dc to
the vfo board.

Bfo

Good stab ility for side
band rece ptio n is provided
by an NPN tra nsis tor in a
Colpitts configurat ion. The
osc illato r coi l, Lb, is from a
tube-type AM radio osci lla
tor ci rcuit. a lso. You will
have to pad this coil to get
it down to 455 kHz . Two
.003 uF d isc ce ra mic capac
ito rs connected as show n
worked wit h the coi l I used,
but these may have to be
a ltered slight ly with other
coils. The loca tion of the
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tap is not too c r i t i ca l
because an rf choke is used
here for de feed. Once 'you
have t he osci llator work ing
near 455 kHz , the bfo ad
justment capac ito r, ( 4 ,
shou ld be se t to its mid
po int and C5 sho uld be ad
justed so the osc illator fre
quency is at the center of
the i-f bandpass. Then you
can adjust (4 at the front
panel for upper or lower

sideband .

Co ncl usio n
Although th is rece iver IS

not a project for a beg in
ner, it is rea lly not co m
p licated . A 15 MHz sco pe
and a frequency counter
were available to he lp get
my unit working, but it is
po ssible to fini sh up using
only a high-Z voltmeter and
rf probe, a general-purpose

rf generator, and a grid-dip
m eter. You can use the re
ce iver i-t and audio sec
tions to te ll what the other
sta ges are doing, so it' s a
good idea to make t hose
sec t io ns fi rst. Be sure to
use a/l the electrolytic ca
pacitors shown so there is
no a udio feed back through
the power supply. Note
that the stages are sepa
rated from eac h other e i-

ther by chassis placement or
aluminum shields. •

Reference s
1. Edward M. Nol l, Second
Class Radiotelephone License
Handbook, 1967 edition , p. 156.
2. 73 MagaZine, December ,
1977, pp. 216-217,
3. Ham Radio , November, 1977,
p. 14.
4 . A.A.A.L., Radio Amateur 's
Handbook, 1969 ed ., p. 191;
1977 ed., pp. 240, 276, 260.
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The ST-5 Plus
- improvements on a favorite TU

Two easy addi tions to the 51-5 double its perfo rmance .

Dick Sander Kj Q Y
110 Starlight Drive
Plano TX 75074

T he 5T-5 is a popular
rad iotel etype (RTTY)

termina l unit that has been
around for a long time. It

has been offered as a kit ,
and many home brewe rs
have bu ilt it from sc rat ch.
Unfo rt unately. I found that
Q RM o n t he HF bands eas i
ly w iped out the pr in t on
my ST-5. I made two mod
if ications to improve its
performa nce. First, I added
a bandpass filte r fo r 170 Hz
shift (I included a bypass

switch in case I wanted to
receive 850 H z shift). The
170 Hz sh ift inpu t filter is
d irect ly from the S'l-e ter
mina l unit. Next, I added
a n a utom ati c t hres ho ld
detector which is described
in Ha m Radio, November,
1973 ("Variab le Shift RTTY
Term i nal Unit," by K.
Sueker W3VF). The im-

proved performance from
these ci rcu it modifications
just if ies the effo rt required
to incorporate them.

To start, build t he 170
Hz shift bandpass fil ter
and au toma t ic threshold
detector on a printed cir
cuit board . A prin ted ci r
cu it board for mounting
and wmng the rnodifica-

Fig. 1. Printed circuit board; (a) foil side; (b) component side.
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stalled into the ST-5. See
Fig. 3.

There are no ad ju st
ments required for the
automatic thresho ld cir
cui t . After both c ircui ts are
wired into the ST-5. you
will find tun ing a RTTY sta
tion is very easy and QRM
will no t in terfe re with the
pictu res you ' re try ing to
copy. •

r

•
,h ." c

I
,00 .-

3>." '" •
.'. To"'"

'00'

•

Fig. 3. Automatic thresho ld detector circuit, allowing copy
of space keyed telemetry.

"

Fig. 4. Basic ST-5 discrimina tor.

2. Reve rse the 1 N270
diodes. D5 and D6.
3. W ire the automati c
threshold detector into the
ST-5 at points A. B. C, and
D as shown in the sc he
matic diagrams.
4. W ire t he 741 opera
tiona l amplif ier to +12
and - 12Vdc.
S. If de sired, a NO RMAL!
RE VER SE switc h may be in-

"
o,oou ,..n o

,
". ,, c,

". • OUTPUT '00'• • H _ I, ,
• , ---, '0'". > '00 _ ,

• H o i

...

to roid, l1 , to 2195 kHz wit h
the 0 .15 uF, 0.056 u F, and
0.022 uF co upling ca paci
tors sho rted to ground .
2. Tune the seco nd 22 m H
torold .Lz. to 2195 kHz with
the 0 .18 uF and second
0.022 uf coupling ca paci
tors sho rted to ground .
3. Tune the thi rd 22 m H
toroid to 2195 kHz with the
0 .056 u F and 0 .15 uF
capacitors.
4. Re install both 0.022 uF
coup li ng capaci to rs from
ground back to t he prope r
toroid .
5. Wire the 170 Hz shift
bandpass filter to the ST-5
input.

To wire the automat ic
threshold detector into the
ST·5. make the foll owing
changes and see Fig. 4:
1 . Remove the lOOk and
91k resistors and 0.068 uf
capaci tor from exis ting ci r
cu it.

.. , ••• P.. SS s .. IlC~ ,OP"O"H I

on

Fig. 2. 170 Hz shift inpu t filter.
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tions is shown in Fig. 1. A
breadboa rd is fine if a
printed ci rc uit boa rd is no t
desired . A schemat ic for
the bandpass filter is
shown in Fig. 2. The 22 mH
toroids are 88 mH toroids
with the parallel windings
in proper pha se (sleeved
ends together).

After the detector-filter
boa rd is co mp le te. tune the
170 Hz shift band pass
filter. and then wire the
automat ic th reshold c ir
cu it into the ST-5. Tuning
the 170 Hz shift input filte r
is not critical. Howeve r. ad
dition of a small capac i
tance may be required to
correc t the likel y high
frequency response of the
filter . O n the printed , cir
cuit board. extra holes are
used fo r tr immer capaci
tors. Tune each toroid to
2195 kHz as follows:
1 . Tune t he first 22 mH
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Build a
$1 0 Digital Thermometer

- hundreds of uses

VOLU ~E

D"O"

."

Fig. 1. Simplified schematic
diagram of thermometer.

Fig. 1 shows a simplified
schematic of the the rmom
eter module . This unit is
based o n the fact t ha t
sil icon diodes have the
pro perty of the junction
voltage changing linea rly
with temperatu re. Actua l
ly. most solid-state devices
have some sort of voltage
change with temperature.
In t h is case, a cheap
1N4148 diode will change
2.2 mV per deg ree ce n
tigrade. So all we have
to do is b ia s the diode in
the co nd uc t ing mode, then
amplify the signa l and ad
just it for a re ad ing in
degrees cent igrade . A pre
cisio n, dua l-tracking powe r
supp ly of ± 12 vo lts com
p le tes this circuit, a nd
ass ures exce llent long-term
accuracy.

You shou ld be awa re
th a t the re are othe r
methods of sensing tem
pera ture. but none offer
the combination of a c
curacy and low cost. For
exa m ple. t he re is the
the rmistor sensor. Lo ts o f
thermometer construction
articles using thermistors
ha ve appeared in o the r
magazines, bu t the rmistors

' '' DVMs Gel Simpler and
Simpler," Gary McClellan, 73
MagaZine, February , 1977.

is rea lly a companio n to
our model 101 DVM kit o r
MC-1405 DVM.· It pu ts out
a dc voltage which is equal
to t he te mpe ra tu re in
degrees centig rade . You
may a lso use a c-ro-t-volt
ana log meter. o r any digi
ta l mult imeter if you wish.
Calibrat ion is fairl y easy.
too , a nd I have fo und a
way to make it easie r!
There will be mo re o n this,
la te r.

The temperature lim its
of a thermometer are im
po rtant , too . Thi s o ne
measu res f rom OOC to
100°C, o r from t he freezing
po int of water at sea leve l
to the bo ili ng point o f
water under the sa me con
ditions. You ca n mea sure
temperatu res slight ly out
si de o f thi s range at
red uced accuracy. For ex
a m ple. I have ather·
mom eter that is in ca libra
tion at O°C. I d unked the
p ro b e into a - 55°C
temperature bath and the
thermometer was 5 de·
grees off. I checked ca li
bration at + 125°C and
ca librati on was off o nly 2
degrees! 50 tha t shows
how far you ca n go. The
senso r in thi s unit is a
silico n diode, a nd t he two
temperature ext reme s a re
the maxim um ratings of the
diodes .

' "

and power transformers,
a nd then adjust o the r ther
mostat s o r tempera tu re
c o n t ro ll e rs for proper
operat ion. In the shack,
use one to check crystal
ovens. c heck rf power tran
sistors to see if more heat
sinking is needed, and so
on . O r, how about using a
thermo meter to mon itor
the heat sink temperature
on your transmitter final s
to prevent damage . This
cou ld sure cut down o n
those long Q50 s! If you
can' t think up more o r bet
ter ideas fo r a digi ta l ther
mometer by now , you dis
appoint me ! l et's see what
yo u can do .

The digita l thermometer
circuit prese nted he re is a
low-cos t u ni t , cos t ing
around S1 0 to build, ye t it
wo rks well a n d w ill
measu re tempera tu re from
OOC to 100°C with an ac
curacy of + 1°C. This unit

OARY

~TALTHEA~TER

ON

Here's an assembled digital thermometer. It gives good
accuracy at a very low cost.

Gary McClrllun
2500 Harbor Bilid .
Ful/~"on CA 926]4

YO U may not real ize it ,
but a digital t her

mometer m ay be very
useful around t he home.
lab. and shack. Besides
using one to d eterm ine
how hot or cold it is out
side, a nd checking out
cheap thermometers, you
can do fa r more ! Fo r exam
ple, around the home, you
ca n use a thermometer to
check for heat lo ss (energy
waste) in furnace and hot
w ater heater in sulat ion,
c heck ref r igerators and
freezers for pro per opera
t io n , and adjust t he
tem perature of your ho t
water supply. Then, in the
lab. you can check your
home-brew circu it ry for
hot spots that cut compo
nent life. look at temper
ature rise in electrolvtics
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They have had them for 29
ce nts each plus postage.
It's the same dea l with the
op a mps . They do have a
$10 minimum o rde r, bu t
the ir pri ces on the 78112
regu lator is tops as I write
this, so yo u may have to
com bine severa l pro jects'
wo rth of parts to place an
o rde r. One very important
thing: Do not use re-te sted
junk parts in thi s pro ject If
yo u do, it probably won 't
stay in cal ibration. A word
to the wise is suff icie nt.
The next proble m parts are
the pots. I used surplus
Beckman Instrume nts ty pe
89 PR10K fo r the 10k pot ,
a nd a Bec kman type
89 PR100K pot fo r the 100k
un it. These are ava ilable
from Beckman dis tnbu-

Underside of the thermometer circuit board.

now, you can see why I am
using that diode as a sen
so r, an d per haps ap
predate how it relates to
the othe r sensors.

Construc t ion o f thi s proj
ect is easy. A fu l l-s ize
prin ted circui t layout is
given to aid you (Fig. 2).
Simp ly dup l icate the
board. drill it. and stuff it
with the parts, an easy two
evening project. The co m
plete sche matic diagram is
sho wn in Fig. 3.

Afte r you h a v e t he
board, you will wan t to
sc rounge the pa rts . Good
sou rces for le 3 might in
c l u de 73 adve rtise rs .
Anot he r place is Act ive
Electronics, PO Box 1035,
Frami ngham MA 01701.

" 2' .. ~ "l. L stA.. t

" "' o 000 '

". ,~. ..,,. , " I,

"' .. ,,;"";'.. .
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r;c; ".. "" " 2v 0'._, 0

,
."100._ ..,,.
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',. ". • '"200._
A

.......74 ' ,
"2"nCl' • '"" " I V ..".

Fig. 3 . Schematic diagram of Model 101-3 digital thermometer.
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out recallbratton on a ther
mometer. O ne of the most
popul ar thermocouples,
the type K, or co p pe r
cons tantin wi re, ha s a
temperature range of
- 270° to over + 600°C!

Q uite a d ifference from
t hat d iode. But ther mo
coup le thermometers are
mu ch harder to build , and
thus cos t more . The re are a
good many $300 boxes out
there o n t he market . So, by

Fig. 2. PC board layout.

o
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in the proper resistance
ra nges are usua lly hard to
get and must be special
ordered . Also, if you step
on it o r destroy it in some
way, you must o rder an
ot her o ne and wait, wait,
wa it by the mailbox. Then
you mu st re cali bra te you r
box fo r the new thermistor.
With my un it, if yo u brea k
the diode, a new o ne costs
only pennies and is read ily
avai lable. You st ill have to
calibrate yo ur modu le, but
a new senso r is easy to get.
That's a big reason why I
use diodes. I have acci
dentally broken sensors of
both types, and I would
muc h ra ther break a d iode
any d ay! Another type of
sensor is the th ermoco u
ple. This is t he o rigina l
electronic sensor, a nd I'm
sure most o ld-time people
in the tem perat ure mea
surement field will doff
their hat s at the mention of
the word . This is just two
pieces of wire (made of dif
fe rent material s) cl ipped
together at one end. Ther
mocouples have the ad
va ntage of being able to
measure a wide range of
tem pera tures, and also they
are interchangeable w ith-
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dish of cracked ice, and
then return it to the freezer
unt il needed . Also, heat up
a pan of water until it boils.
Turn you r attention to t he
modu le and put you r vo lt
meter between ground and
pin 3 on IC1. Adjust R3
(zero) for a read ing of 0.510
volts . The sensor shou ld be
at room tem peratu re right
now. Then connect you r
vo lt mete r to the o utp ut
leads a nd ad just R6 (FS) for
abou t 25°C o r whateve r
the cu rrent room temper
a ture is. These ad just me nts
will put yo ur thermometer
in the ball park . Get o ut the
cracked ice and p lace it
within easy re ach of the
boili ng wate r. Plunge t he
sensor into the ice and ad
just R3 (zero) for 000 on the
1- or 2-volt scale of your
meter . Then t ransfer the
se nso r to the boiling water,
wa it a minute until the
meter settles down, and ad
just R6 (FS) fo r a reading of
1000. Re turn the sensor to
the ice, wait a minute fo r
t hings to cool down, and
re ad just R3. Repeat with
t he boili ng wate r and R6.
For best resul ts, do these
steps at least 5 times. If

+ - TO 12 VOLT
T R ANSFOR MER

'--

Fig. 5. Thermometer probe construc tion details:(a)general
purpose, (b) mountable probe for heat sinks, etc.

sto re. Epoxy the d iode and
wires ins ide the lu g (in
su late so t hey don't touc h
it) and you are al l set.

After you finish with the
wiring, plug in the tra ns
fo rmer , and c hec k the
voltages on pins 7 and 4 o f
IC1 . They should be plus
and minus 12 volts respec
tively. Then measure the
voltage across the input
termi na ls . It shou ld be
around 0 .5 to 0.6 volt s. If
not, reverse the input leads
and recheck. If it is still not
ri ght, the sensor is bad .

Finish up with the ca li
br ation . Fir st , prep are a

.i,"T' 220...F

O ,e,
IN4oo2

_•• IOK -+f-

2N3905

JU MPER

softe ns co ns ide ra b ly a t
100 ° C. Tr y no t to use
it - especia lly if you p lan
to do a lot of 100° measu r
ing! Fig . 5 shows the
deta ils , The re are several
ways to const ruct the
probe . A good universal
probe can be made as
shown by first slipping a
3-inch piece of Teflon tub-
ing over the wires as a han
dle. then fo rming the diode
leads and attaching t hem
to t he other leads . It might
he lp to punch seve ra l hol es
along the edge of the tub
ing for the next ste p. Epoxy
doe sn't st ick too we ll to
Te f lo n. Fini sh up t he
ge nera l pu rpo se probe by
dipp ing it into e poxy .
Cover up the end of the
tube and le t the epoxy set.
You can ma ke a special
p robe , such as fo r at
tac hing to heat sinks, etc.,
by obtaining a small c rimp
o n lug from an auto parts

OU TPUT

I

Fig. 4. Componen t layout. Don't fo rget the jumper!
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to rs, s uc h a s Fi sh er
Brownell here on the West
Co as t and ot he rs. They
cost about $1 each. If you
ca n't f ind these po ts, dro p
me a line. They are the
3/4-i nch long rectangu lar.
cermet units . Othe rs will
work, however.

The next step is ob
vious-build it! Just follow
the Fig. 4 illust ration and
you wi ll have no problems.
Afte r you are do ne. attach
leads fo r the outpu t. and
connect the transformer .
Then do the usual checks
for wiring errors, etc.

Th e se nso r de serve s
special comment. It is ju st
a diod e on the end of a
2-foot piece of wi re. For
be st results, ge t Tef lo nv
hoo kup wire. Number 24
stra nded wire with Teflon
will do fine. You could use
a short lengt h of speaker
wire he re, but t his type of
wire ha s ins u lation t hat

Th is is a sho t o f the universal sensor pro be. Tr y not to use
as much epoxy over the diode as I did; the excess epoxy
slows down respo nse time.

/

•

Top view of the completed thermometer option. All that's
needed ;s a digital voltmeter for operation.
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you do, you w ill be within a
few degrees of the cor rect
tempera ture . For even bet
ter accuracy, use a well
ca librated commercia l dig
ital thermometer to com
pare with your thermome
ter.

Using you r new ther
mometer is a snap! Simp ly
touch the p robe to the sur
face you want to measure.
Then wait a m inute or so
for the tem peratu re read
ing on your vo ltmeter to

stab ilize (always use the 1
or 2-volt scale) and note the
reading. Your meter w ill
sho w, if it is digita l, degrees
and tenths of degrees. So
390 on the meter is 39.0oC,
1001 is 100.1 °C, and so on.

Now that you have a
the rmomete r , why not
think up some more uses
for it and let all of us know
about it! How about sola r
heating applicat ions? More
ham rad io appl icat ions,
etc.t

C1, C2
ea,C4
01
02,03
IC1.IC2
lea
Q1
A1
A2
A3
R4, 7-9
A5
A6
Tl
Mise:

Parts list

0.1 uF, d isc capacitor
200·470 uF, 25 V electrolytic capacitor
lN4148 diode
1N4oo2-1 N4oo7 diodes (1 Amp)
LM 741 CN Op Amp (mini-DIP)
sarrcnuc-type 7BL12, 100 mA vol tage regu lator
?N3905 PNP silicon t ransistor
15k
lOOk
10k, t o -t um pot
10k
33k
1OOk, t o-te rn pot
117/12 V ac, 200 m A wall plug transformer
Model 101-3 PC board. 16 Molex ' pins , hookup wire

DX ----J

from fJIIfJf! 6

kHz at 1500Z is a good place to
snag a lew new ones. As with
any net, listen until you under
stand the correc t ca ll-in pro
cedure.

Congratutations to the new
officers 01 the Iowa OX Assoc i
ation. Doug Byal W0SM L is the
pre s ident. Gary Letchford
K0LUZ is VP, and Fred Benson
K0AT i s the secretary f
t reasurer. II you would like to
join up, drop Fred a note in
Cedar Rapids.

C02FA notes that it takes
fou r IRCs and 1¢ from his own
pocket to purchase one ai r mail
stamp. Th is is another case
where one Yankee dol lar is bet 
ter for all concerned.

Ofte n stations are heard
sign ing /4U, and many have
been wondering wh at exactly
they count for in regard to
oXCC. You can get Dx c c crecnt
for their actual location, and it
helps if the QSL shows the ex 
act QTH. This is straightfor
ward , but sometimes contus
ing .

If you work any stations siqn
ing EIBHf, it will be a pirate.
EI8H is for rea l , but someone
has been using h is ca ll portable
from such locations as PY0,
GU, HV1, etc. Al l are phonies.

WA3HUP has been reported
as having som e V U2ANI /
VU7ANI logs on hand. If you
need a card , you might drop
Mary Ann a line to see if she
can help out. She has long been
one o f the top QSL managers
around .

Jerry M cM a nu s , wh o
operated 4W1 GM back in 1975,
says he received verba l permis
sion to operate, but since that
o ff icial was later assassinated ,
he is somewhat reluctant to try.
Jer ry feels that any present
4W1 operation would be open
to question. Work 'em first , etc.

K5YY became seriously ill
upon hi s return from Africa,
and the QSL chore was delayed
for a whi le . Remember this , if
your card seems late in err!v
ing .

Dur ing hi s VS6HK operation
las t September, W6MJE took a
si de tr ip and operated CR9AJ .
These QSLs will be sent ou t
automatical ly via the bureaus,
so don't bother QSUng CR9AJ
for contacts on September
20121 .

Tuvalu has been assigned
the prefix b lock T2A to T2Z.
VR80 will now be signing T20 .

If you still need a QSl for the
last o pe ra tion fro m Hea rd
Island , VK0HM , in 1970, try
W7PHO. Bi ll has all the logs.

410 cal ls are Ru ss ian s
operating north of the Arctic
Circle.

Although t he U.S. Cal/book
shows only about 20,000 JAs
li censed, JARL f igures show
the total to be 359,005 as of tast
August. The discrepancy stems
from the fact that , due to
language problems, the Gal/
book must depend on in 
dividual Japanese amateurs to
advise them of their OTHs.

At the IARU Reg ion III meet
ing in Bangkok last October,
VS6AW noted that there were
some 350 Hong Kong Chinese
wa it ing 10 take the written por
t ion 01 the amateur exam in
December and that many more
waiting for the next opportuni
ty. l ook for an influx of VS6s if
everybody passes .

Speaking of the IARU Region
III meet ing, Fred Laun HS1ASD
report s that there was a good
tu rnout and lots of su pport for
WARe '79.

The People's Repu blic of
China responded to an invita
t ion to attend the Region 11 1
conference by staling th at
since amateur radio activi ties
had not yet been restored, it

would be diff icu lt to send an
observer. Read into that any
t hing you wish. If Clipperton,
Iraq. Somalia, and Bouvet , then
why not China?

3F75 prefixes are being used
by Panama stations through
February 3, 1979, to celebrate
the 75th anniversary o f Pan
ama's independence. HP1KC
will sign 3F75KC. etc.

Jacky F6BBJ apparently ran
i n to difficult ies w ith his
planned Abu Ail operation . But
those in the know stay a lert.
You never can tell what the day
will bring.

Speaking of staying alert , the
italians are hint ing at big do
ings Irom ZA (Albania).

Apparently, lack 01 interest
and some confusion over the
new callsigns has caused the
KS6 QSl bureau to fo ld . l ocal
advice out of Samoa suggests
you QSl d irect wherever posst
ble.

Several PY s tations were
planning a PY0 swing during
December or early Ja nuary,
covering Fernando de Noronha,
Rocas Ato ll , SI. Peter, and SI.
Paul. Rocas Atoll has a new
autonomous administration
and the PYs feel it should count
as a new one. No doubt there
wil l be more on this later.

4UIIKR was a special call to
mark the 350th anniversary 01
the c ity o f Krasnoyarsk in cen
tra l Siberia. OSlto UK0AAB.

Speaking of Siberia ,
UK9AAN has up a l ive over five
o n ten meters spaced ten
meters apart on top of a 14
story building . UK9AAN is at
the Ural Polytechnic Instit ute in
Cnetyabtnsk.

The grea t New Eng land
Scnrod tes t att racted Father
Mo ran 9 N 1MM along w i t h
PY1 RO, to tell about the recent
SI. Peter and SI. Pau l opera
tion, and wen-known nxer Don
Riebbhofl.

If you worked FH80K and he
said to OS l via WA6BJS, lorget
it . Herb says he is the OSl
manager for no one.

Although K50VC, subject of

our December OX Prolile, was
recently ment ioned in a Per ·
son al Communications Foun
dation adverti semen t as having
TVI problems. lenny wants It
k nown th a t every thing is
serene in Arkansas. The TVI
problems were in New York
when Lenny was W20VC, and
are now just a bad memory.

Many Pacific Ocean stations
can be found on one or more of
the nightly Pac ific OX nets.
P29JS invites stateside cneck
ins on 14222 I rom 0600Z.
ZL1 ADI holds lorth on 14285
from O53OZ, and N2KW MCs the
East-west Net on 14247 Irom
0430Z.

The new address for any
fu ture OX activity by VE3FXT is
Geo r g e Co llins . Bo x 89 ,
l ynd en , Ontario l0R 110,
Can ada. Arrangemen ts have
been made to have th e mail co l
lected from the box daily and
the QSLs processed. George
also notes that his February,
1978 , acti v it y f rom H 5
(Bophuthatswana)was ac tual ly
fr om Thab a Nc hu in th e
southern province of that coun
try . Many feel that the present
OXCC cri teria will make this a
separate coun t ry from the
north province.

The sunspot count coun
tinues to climb beyond exoec
tenens. Many 01 those predict
ing an early doom for cycle 21
now say that it may prove to be
one o f the best ever. The rea l
truth probably lies somewhere
In between.

La rry l eKashman W910P,
one of the founders 01 the CO
WW OX test , passed away reo
cent ly, and the 1978 CO WW
t est wa s ded ic ated to hi s
memory.

The FT-101that was sh ipped
to YI1BGD by the Northern
Ca l iforn ia OX Foundat ion is
stil l bei ng he l d by th e
SW ISSA IR o ffice ther e in
Baghdad, with deli very efforts
going to no avai l. The airline
wants $250.00 to Ship it back,

Continu«J on pagtt 127
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ROM,t F. Cenn W4GBB
/6Q6 Lodr wood Dr.
Richmond VA l J1JJ

CB to 10
- part XVI: a CW conversion

Change one crystal and work the world legally with 5 Walls.
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2. CW transmit capabilit ie s
o n bo th C e ne ra l a ndW ith three years of

operati ng 10 mete r
QRP using converted CB
rigs behind me, I decided
to look for ways to monitor
band o penings by ta king

a dv a ntage of t he CW
beaco ns around t he wo rld .
At the same time. 10 meter
CW so unded like a lot o f
fun . In o rder to accomplish
these goals, I es tablished

t he foll ow in g c rite r ia
w hic h 1 wa nte d incor
po rated into the finished
prod uct:
1 . 10 m et er bea c on
cove rage;

18o'o"",«H
'0 ••• ~ . ... ".CE!

Ch.
1
2
3
4
5
s
7
8

•
10
11
12
13
14
15I.
17
18I.
20
21
22
23

I.
28.050
28 .060
28.070
28.090
28 .100
28.1 10
28.120
28.140
28. 150
28. 160
28.170
28.1 90
28.200
28.2 10
28.220
28.2 40
28.250
28.260
28.270
28.290
28.300
28.3 10
28.340

'yeo
39.325
39.335
39.345
39.365
39.375
39.385
39.395
39.415
39.425
39.435
39.445
39.465
39.475
39.485
39.495
39.515
39.525
39.535
39.545
39.565
39.575
39.585
39.615

"' 0

1.28
1.29
1.30
1.32
1.33
1.34
1.35
1.37
1.38
H J9
1.40
1.42
1.43
1.44
1.45
1.47
1.48
1.49
1.50
1.52
1.53
1.64
1.57

Fig. 1. Block. d iagram of phase-Iock.ed loop circu itry in the Sharp CB-800A w ith freq uen
cies indicated for 10 meter coverage.
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Fig. 2. Sidetone osci llato r circuit. Transistors can be any
general-purpose audio types. The .05 uF capacitors ma y be
changed to vary the tone.
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complished by di sconnect
ing t he wir ing to t he ex
ist ing PA switc h located o n
the sque lc h cont ro l. Use
thi s switc h to energize the
T-R rel ay in the CW mode.
Ungrou nd the emitte r re
sisto r of Q 303, the first rf
am pli fie r in t he tra nsmi t
ter, a nd connect it to the
now-unused PA spe ake r
jack. This will be the kever
co nnection. One word of
ca utio n: The grou nd side of
the PA speaker jack is con
nected to the chassis . Be
fore mak ing any connec
tions to the jack, break the
connec t ion to the chassis
and connect the grou nd
side o f the jack to the ci r
cu it board ground .

The sideto ne osci llator
circ u it shown in Fig, 2 and
t he receiver bfo c irc u it
shown in Fig. 3 work ve ry
well and a re sma ll e no ugh
to fit inside the rig with no
externa l mounting nece s
sary. The outp ut of the bfo
circuit is high enoug h so
that no d irect connec t ion
to t he re c e iver i-f is
necessa ry. I simp ly posi
tioned the wire from the
bfo output across IC1 , the
receive r i- f cir cuit.
Remember that in both the
side tone oscillator and the
bfo ci rc uit. ground connec
tions are to t he ci rc uit
board grou nd and not to
the c hass is ground.

Whether yo u decide to
use t he rig as a beacon
moni tor or a Q RP ri g, you
will find it very en joya ble. I
have had man y contacts
with it and a ll with good
reports of CW qual ity.

So trade in you r mic fo r a
key and have fun on 10
meter CW! .

" '~ I " U ~ (

.~ '. '" IF
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Fig. J. 455-k Hz bfo circuit.
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7 . Di sc o nne ct the rf
volt meter.

8. Connect a freq ue ncy
cou nter to p in 15 of IC203,
and ve ri fy th e existence of
a 1.42-MHz inp u t signal.

9. Disconnect the fre~

quencv counter.
10 . M ea sure t he de

vo ltage at TP206. A vol tage
of app roximate ly + 2.7 in
dicates that t he Pll ci rc uit
is locked. Zero ind ica tes an
un locked condition.

This completes the Pll
alignment. The receiver cir
cuit a lignment is as follows:

1 . With t he channel
se lec to r switch in the chan
nel 12 position, connect a
28.190-MHz signa l to the
antenna jack .

2. Tune tra nsfo rmers 'rt .
T2, and T3 for maxim um
S-mete r ind ication .

3. Disconnect the signal
ge nera to r.

Thi s co m p letes t he
rec ei ver al ignment . The
transm itte r alignment is a s
fo llows:

1. Connect a 50-Ohm
dummy load to the a nten
na jack .

2 . With the c ha n ne l
selecto r switch still in the
cha nne l 12 position, key
the t ransmitter and tune
T302, T303, T304, l 302, and
l303 fo r maximum rf out
put.

3 . With a frequency
counter, verify that t he
tra nsmitted f req uency is
28.190 MHz.

This com pletes the trans
mitter alignme nt, and you
are now ready to make the
necessa ry modific at ions
fo r CW o peration . The fi rst
step is to establis h a
method fo r ke yin g the
transmitter. This is ac-

th e vco freq u en c y to
e nab le us to transm it and
receive o n 28.050 MHz fo r
cha nnel 1 . Thu s, to + fi-f
= fvcc . where fo is t he
opera t ing freq ue ncy and
fi-f is the freque ncy of t he
fi rst i-f. With an operat ing
freque ncy of 28,050 MHz
for cha nnel 1, the vco fre
quency must be changed
to 39.325 MHz. It is very
important, when convert
ing a Pll circuit, that the
o riginal division facto r for
t he programmable divider
be maintained. As can be
seen in Fig. 1, the divisio n
factor fo r channel 1 is 1.28.
By c hang ing the frequency
of the o riginal 36.960 MHz
crysta l (X2), we can do t his.
Thu s, fvco - 1.28 
38.045 MHz, the new fr e
quency of X2.

W ith the new 38.045
MHz install ed , perf orm the
following steps to ali gn the
Pl l c ircuit

1 . Plac e the c han nel
se lector switch to chan ne l
12.

2. Connect an rf volt
meter to C220 at the out
put of Q206, and tune T203
for max imum output at
38.045 MHz.

3. Discon nect the rf
voltmeter.

4. Connect a freque ncy
counter to TP206 at the
output of the vco tran
sisto r, Q203, and tu ne T201
fo r 39.465 MHz .

5. Disconnect the fre
quency counter.

6. Co nnect an rf volt
meter to TP2 at the o utput
of the vco buffer transistor,
Q202, and tune T202 for
maximum o utput a t 39 .465
MHz .

28.150 WA1EQB
28 160 PY1 CK
28.170 ZL2MH F
28.1 903 B8MS
28 190 D L01G I
28.200 JA1GY
28.210 N4RD
28.220 GB3CX

Ch. 9
Ch. 10
Ch. 11
Ch. 12
Ch .12
Ch.13
Ch. 14
Ch . 15

Novice frequenc ies;
3 . ~RP o pe ra t io n of 5
Watts or less; and
4. price range between $30
and $40.

After re searching the
market, I decided on the
Sharp mod el C B-8 00A
pha se -lo ck ed lo o p AM
transce iver, w hic h was
readi ly avail able in my
a rea for a pr ice well under
forty dollars.

An examination of the
service manual fo r t he CB
800 A indicated that I
would be able to meet the
above goa ls. The frequen
cy covera ge I decided
upon is sho wn in Ta ble 1
with the beacon freque n
c ies a nd id e nti f icat io ns
li sted below:

The first step in the con
version is to review t he Pl l
freque ncy gene ration as
shown in Fig. 1 . As can be
seen, the vco stage is the
heart of the uni t . In the
original circu it, a vco fre
quency of 38.240 MHz was
mixed with a received fre
quency of 26.965 MHz (Ch.
1) to produce a first i-f fre
quency of 11 .275 MHz.

In the transmit mode,
the vco out put was mixed
with an 11 .275-MHz crysta l
osc illator to produce the
26.965-MHz transmit signal
for c han nel 1. From th is in
formation, we can gener
a te a formula to determine
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Reliable portable power has been right under your nose .

common one, usmg a zener
diode to control a pass
transistor. One of the three
terminal regulators prob
ably would handle all the
current of most recorders
o r similar devices and
would be simpler sti ll. As
shown, the circ uit d raws
about 12 mA with no load
ac ross CoD, so, if I fo rget to
un plug the unit from my
ca r's ciga rette li g ht e r,
there's no rea l harm done.

Naturally I was con
cerned about the safety of
my $200 tape recorder, so,
once I got the converter
functioning. I shorted and
opened leads while mon
itori ng output voltage .
Nothing I did produced ex
cess ive voltage at CoD. I
had first experi me nted
with a simple ze ne r-resistor
regu la to r, bu t found that
suc h a ci rcuit could deliver
12 volts to my six-volt
recorder if the zene r
opened. With this circuit,
an open zener simply will
stop conduction through
Q1 . A shorted zener drops
the output voltage to zero
(and might blow a fuse in
yo ur car 's electrica l
syste m). Should R1 short.
the output voltage will ri se
a few tenths of a volt and
probably cause excess ive
cu rrent to flow through
VR1 , but still no harm is
done to the recorder. A
short across any of the ter
minals of Q1 produces a
slight rise in output volt
age, but less than a one
volt inc rea se was ob
served. Appa rent ly the cir
cu it is a safe one.

O bviously, it took some
expe r i me ntation and
bread boa rd ing to get this
ci rcui t " perfected." Guys
w it h mo re desi g n ex
perience could come up
with a better ci rcuit a lot
quicker. But when I let
KISS take over and studied
the p roblem somewhat
more objectively, I found
anot he r solution-one
whic h made a ll that ex
perimentat ion and design
o bsolete.

Even with t he conve rte r,

."
\f

thing cheaper .
I solved the automobile

converter problem first.
The ci rcu it in Fig. 1 red uces
the veh icle's 12 vo lts to the
six vo lts my recorder
n e e d s, g ives excellent
voltage regulation, smoothes
out spikes and hash which
might be generated by the
electrical system, and pro
vides recorder protection
in the event of failure of
any of the conve rte r com
ponents . With junk-box
parts, the tota l cost was
a round two dollars.

The ci rcuit is a fa irly

gene ral and specific
lessons which may be of
value.

I blew my bank account
recent ly for an ultracom
pact cassette recorder with
the ruggedness and fre
quency response I need as
a writer . The Sony TC-150
worked beautifully from
the beginning, but the
carbon-zinc AA-cells didn't
last through even the first
interview. The company
wanted nearly $50 for
recha rgeable batteries and
an automobile adapte r, so
I decided I might do some-

•

- you'll love it

Try a little KISS

J. Tom &dgrtt K8AO
400 Allwmarl, St.
Bluefield W V 2470/

Here 's some of the equipment I regularly power from a six-volt lantern battery. The
keyer (left) is a Ten- Tec KR~l paddle assembly with an Accu-keyer squeezed inside. My
tape recorder is in the center, and on the right is a compact strobe I strap to my bicycle
luggage carrier when I'm caugh t out after dark.

A lmost as familia r in
ham dom as Mu rphy

a nd his laws is the KISS fo r
mu l a: Keep It Simp le.
Stupid . When general con
siderations are at stake.
most of us believe in KISS .
It is when we pursue solu
tions to personal problems
that we frequently lose
sight o f the fact that
" simple" usually is best.
Here 's a case with some
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Fig. 1. De-to-de converter.
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ternal supply (if one is in
stalled) is disconnected
when the external plug is
inserted . Even with heavy
recorder use and multiple
uses around the shack, my
six-volt rechargeable on ly
has to be charged about

new project, I automatical
ly install one of the little
chassis-mount power plugs
so co mmo n on tape record
ers. They're available from
Radio Shac k and others for
about four bits. They have
an extra contact, so the in-

Th is tiny power plug attaches to fots of my ham equipment
these da ys. Remember when wiring up one of these that
the positive side is the outside of the barrel and the center
conductor carries the negative current.

over 30 hours of c o n
tinuous use from each bat
tery at a cost of less than
two dollars. Since I was
carrying the battery any
way, r no longer needed
the automobile converter I
had worked so hard to
design .

Then other benef its be
ca me ev ident. Thi s lantern
battery with its power plug
became a very usefu I bench
s u p p ly. Caut iou sly at
fir st, then with an increas
ingly cavalier approach, I
began using the six-volt
battery to power my five
volt circuits . I haven't
found anything that
couldn't take the s light ly
higher voltage with no
harm. It is especially suite d
to power CMOS devices
with their low power drain
and wide voltage ratings.

I've improved the sys
tem now. I replaced the
orig inal dry battery with
one of the new Gould re
c h a rg e abl e s . With ac
c ha rge r, interchangeable
screw terminal s, and spring
contacts, the battery costs
around $20, but it is worth
it. Now when I build up a

A close look at the chassis-mount ;ack that 's going on more and more of my oroiects.
Note the spring-type switch that can be used to disconnect an internal power supply.
These iecks come with .085" or .097" diameter center posts. Most recorders use the
smaller one, but I've found that some of the mating plugs can interface with either size.
For some applications, you may have to isolate this ;ack from ground because the ground
side is the positive side; the center post carries the negat ive current.

,.,-

I hadn't addressed the real
problem: How can I have
long-lasting battery power
to record extensive inter
views?Frequently I want to
interview people outside,
m oving from room to
room, or in an office situa
tion where access to the
mains isn't easy.

I c he c ke d several in
dustrial and specialty bat
tery sup p l iers for a re
c ha rgea ble AA-ceJl which
co uld deliver more than
the 500 milliampere hours
so commonly a va il a b le .
Apparently that ' s the
largest AA-cell made and
four of those will run my
recorder less than three
hours. It isn't unusual for
my machine to run eight
hours or more some days.
Besides, these cells take
anywhere from 5 to 12
hours to recharge, time I
some t imes don't have in
my business.

My recorder has an ex
ternal de input ja ck . I was
using it with the ac con
verter in my office one day
when the light dawned. I
a lmost always ca rry the
recorder in a small brief
case, so why mu st the
power be self-contained? I
found a plug to match the
machine's dc input ter
minal and hooked it up to a
six-vo lt lantern battery. I
had found the (almost)
ultimate long-life portable
power supply.

These batteries are rated
for about five Ampere
hours. My tape recorder
draws 150 mA during play
back and record and 300
mA with the motor stalled
after rewind, a short-term
condition. I was getting
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The ultimate in portable power: a six-volt, five Ampere-hour rechargeable battery. It
comes with ae charger and interchangeable terminals for around $20.

eve ry three weeks .
Now I'm a la ntern bat

te ry convert. I don't see
how any ham shack can get
along without one. If you
shop the discount houses.
you can pick up the nonre
chargeable version for a
couple of bucks and you're
buying a lot of power for
your money.

But for heavy use, I
recomme nd the recharge
ab le battery as a better
buy. Mine lasts so long I've
given up usmg my ac con
verter a ltogethe r. In fact, I
even use the battery with
my re corder whe n I'm
loading and dumping pro
grams from my home co m
puter.

Hard ly a day goes by
when I don't find so me
useful pu rpose for the six
volt lantern battery, and
that always reminds me of
the time I wasted solving
my portable power prob
lem until I KI SSed it. •

((( DISCOUNT rRICES ON ALL ABOVE ITEMS)))

ermanlD
AmaleUr / A

. Supply. . '1:'1'.
"J D.

MEMPHIS, TENNESSEE

IN TENNESSEE. CALL 901·452·4276
MONDA Y- SATURDA Y 8:3fJ.5:30

FOR YO UR SPECIAL.

Write : 3202 Summer Ave., Mem l=tlis. Tennessee 38112

(A) Complete Service Facilities
(B) Good Deals on most Brands
(C) Shipping within 24 Hours
(0) All inquiries handled by Active Hams with

over 20 years experience in ham radio
CALL TOLL FREE

1-800-238·6168

NO MONKEY BUSINESSI

.... "51

JIM
(7 16)llS-754 0

ICOM IC211

Mon·lrl 10 to 3
.nd6to9

Amateur Radio
of Rochester,Inc•

li a s !i<ottswille lid. 1I_" _n. Ne. YoR 14614

ATlAS . DRAKE . lCOM • SWAN . T£Mro • HY-GAIN •
DENTRON • WILSON . SfANDARD • KLM • CU5HCRAFT •
B&. W • PIPO • LA RSEN . BlNeHER • N'([ • WESTeOM •
ALLIANCE . M fJ • TELEX • NEW·TRONles • f iNe D .
ROHN • W 2AU • HAM·KEY • AND M ANYM ORE .

'ON
(7 16j llS·71 16

Before you buy your ne xt HAM RADIO - STOP-dnd take ti me
to , ,.. 11 us. We o ffer the lowest p ric es In t he U. S.A . Charge It .
VISA OR MASTlRCHARGE , or w e wll l ship C.O. D.

Swan l00MX

ALLIANCE
ROTOR

SPECIAL

HD 73 $99.95
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Now
you have a friend

in the business!

,e ' .
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Planning to purchase a new Transceiver?
or a new Amplifier

or an Antenna?

Talk it over with your friends at Clegg!

Shopping for Price?
Looking for Reliable Service?

Want Professional Advice?

Your friends at Clegg offer all this, and more!

We want to be your Fr iend . Let us prove it! Call us today using our new departmentalized telephone system.

ORDERS AND QUOTES: TO LL FREE 1-800-233-0250
SERVICE DEPARTMENT: TOLL FREE 1-800-233-0337
ENGINEERING, PURCHASING, ADMIN ISTRATION
AND ACCOUNTING: 1-717-299-7221

Communications Corp.
1911 Old Homestead lane
Greenfield Industrial Pa/1( East
Lancaster, PA 17601

v- Reader Service-see page 227 61



Autotrak II
- chase OSCAR with ease

With automated antennas, the OSCARs are at your doorstep.
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U6·1Q 5 12 U18 14 7
Ul1 ·15 16 8 U19 14 7

Fig. 1. Counter and read/track contents. U16 -7400; U17 - 7400; U"/9 -7406.

62



r i rv

David J. Brown W9CGI
RR 5, Box 19
Noh/esviffe I N 46060 r c

U" 8 i2813
P<N S 14

ro
u n B'2 11 13
P I ~S "

t o
U~ 8 7 &&
P <NS 4 & Il

Pin Gnd
7
7

Pin Vee
14
14

2-d igi t cou nters t hro ugh
U16, This is true in both up
and down cou nt ing. Th e
count gate w indow i s
fanned by the external ly
generated f requency, much
the same as per iod counting
i n a p erio d /f re qu e ncy
c o u n t e r i s. I g nore t he
pre load lines wi th SWs con
nected to them and the load
li nes ' pi n 11 f or t he
moment. You have then a
simp le u p coun ter t hat
" read s" X number of 20
kHz pul ses depending on
the w indow period, wh ich
depends on t he vco fre
q uency, which in tu r n
depends on the antenna
p o sition a n d SOD-Ohm
rotor pot .

The generat ion of tim ing
I wi l l cover in deta i l in d is
cussing Fig. 3, so, f or now,
I'll ju st give a seq uence.
The gates produce a count
period, then a st robe peri
od , t hen a reset per iod,
and, last, an unused period
[x]. The ent ire sequence is
repeated over and over.
Th e pe r iod of each w indow
an d t he overa l l samp le
per iod is determined by
the parti cul ar cont ro ll in g
vco. As an example, look
over Table 1, and note that
the elevat ion vco run s at
100 Hz for 00 d egrees and
50 H z for 100 degrees, In
o rder no t to have the vco
ever have to go to a zero
freq uen cy, I dec ided to
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Autotrak II. The timebase
is a crystal -der ived 20 k Hz,
or 1 pulse per 50 us. By
mak ing the window the
right width, the r ight count
occurs ,

7. Further, I do run vee's
for both elevation and
azimuth. The 566 IC can
eas i ly c hange fr eq uen cy
2:1 o n t he modul at ion in
put pi n alone. By c hoosing
the right f req uency for the
vco c loc ks and gat in g
properly , 2:1 wind ows are
formed which co unt just
what you need for proper
readou t. Th e count is never
zero. (I' l l cover t hat better
further into the artic le, but,
for now, just be advised
that t hat solves all m y
l ineari t y and V LF-vco pro b
lems.)

Since a cou nter scheme
started t he w hole ba l l roil
ing, that seems to be t he
lo gi cal p lace to beg in my
system explanat ion. If you
consider just U11, U12, and
U13, or U14 and U1S w ith
t he gating of U1 6, you have
very simple 3- and 2-d igi t
frequency counters, re
sp ec t iv e l y . U16 is the
count gate, and, for the
moment, I w ilt consider o n
ly u p count ing as you are
used to seeing in freq uency
counters (U16b and c). As I
mentioned, the same 20
kH z t trnebase frequency is
app l ied to both the azi
m uth 3-d ig it an d elevation

the ci rc uit becomes even
easie r by eli m inati ng most
of Fig , 6.

4. M y sincere thanks and
credit are due to W 6U RH
a nd hi s ar tic le in the
November, 1977, issue of
Ham Radio magazine . The
artic le was o n a digita l
locked receiver, but the
counte r scheme really got
me t hinking abo ut it s use in
my Autotrak system . If you
compare the two articles,
you wi ll no do ubt see the
strik ing simi larit ies,

5. There was one ma jor
system fau lt wh ich held up
improvement un t il now. I f
you use any ki nd of pu lse
counti ng (ratchet wheel
and mic rosw itc h at t he
antenna, etc.) system, the
who le t hi ng com es apar t
whe n yo u ge t t o the
counter pa rt. If a ratc het
were used, w ha t wo ul d
happen w hen you returned
days l at er an d tu rned
pow er o n? A m em ory ,
pe rhaps? -no, because of
co st and constant power
drain . Add t hat to a 90:1
cha nge in elevation, or
360:1 change in az imuth,
and vee's seem rul ed out,
too. Bu t, in t ruth, they are
not. Yo u o nly have to use
them proper ly, and t he
rat ios suddenly become f ar
less.

6. Final ly, an idea I used
in an ea rl ier device to
make a highly versatile
tachometer c ircu i t and a
method used when count
ing low freq uenc ies st ruck
ho m e. If you choose a
good stable t imebase of
the r ight frequency as the
"counts, " or degrees, and
allow the count gate time
(period) to vary, a w hole
new pictu re d evelo ps. I
have done just that on

A s a follow-up to m y
o rigi na l ar t i cle o n

Autot rak (73 M agaz ine,
Jul y , 1977). t hi s art ic le
w ill refl ect w hat a year's
change in overa ll use, my
co nt inued system develop
ment, and a lot of reading
have done for the or ig ina l
system. " H ad I only known
then . , ." seems to be an
adequate ph rase because
the new system is as d if
ferent from the old as night
and day are from one
another.

The Autotrak II system
performs the same chore
o f aimi ng celest ia l-type
antennas (EI-Az m o unt ing)
to ch ase such thi ngs as the
moon or OSCAR, but does
so with some vast improve
m ents over the o ld system.
Some of t hese are:

1. The BCD entry system
f ro m th e ante n nas n o
l on ger nee d s th e BCD
or gray-co de-encoded
"whee ls" of the Autotrack
I, and, t herefo re, is easier
to set up and adj ust. It
uses, in stead , t he SOD-Ohm
pot fou nd in nearl y all
com mercia l rotators sold
tod ay - no BCD w hee l s
and no extra contro l o r
sense wi res!

2. The system has good
resolut io n (c rysta l time
base) and is ve ry tempera
ture stab le, as al l system s
electronics are indoors at a
rel atively constant temper
at ure, as opposed to those
which are outdoors at the
antenna end,

3. There is a large reduc
tion in hardwa re, especia lly
if you leave off the " f r i l ls"
of Fig, S. I f you don't want
the automatic feature, but
do want accurate setting
(BCD switches) an d digital
readout (7-segm ent LEOs),



type IC, only one Ie input
is needed fo r two rea
sons-one, you are only
cou nting one way, and
two, the counter " knows"
w hen it fills up (counts to
10 in a decade counte r) to
pass a 1 on to the next MSB
counter as an up count o r
" carry" function . For the
same reasoning, an up/
down counter must have
two inputs-one each to
count each way, and two
more to te ll the next MSB
to add a 1 o r to subtract i t.
These further two lines are
cal led "carry" and " bo r
row," respective ly.

For the fi r st down
counter example, let 's con
sider that all the SWs are
deci mal (0-9) reading and
BCD output switches very
common on the market to
day. You can set in a
number desi red (azimuth
and/or elevation) in the 0-9
form you are used to using
(ten-posit ion sw itch), and
the outputs are 4 BCD lines
from each sw itch. When
you connect these at the
SW positions, BCD in for
mation for where you want
to go is avai lab le to input
on the preload Jines of the
74192s. Si nce the down
counting occurs in what I
ca ll the " t rack" mode, look
at the bottom of Fig. 1 and
I'l l exp la in how to get to
that mode.

To the far right of the
schematic is a push-bu tton
momentary switch. Each
time it is pushed , you
change modes f rom read,
to track, to read , etc.
Pushing the push-button
produces a clean TTl pulse
out of U17d-ll to the
U18b-3 clock input. U18b
uses the lead ing edge of
t he pulse to put into the
Q-output whatever is on
the D-line at t hat time. The
D-inpu t, in this case, is
merel y the Q-output of
U18b-6. If U18b is in Q = 1,
then Q becomes 1, forc ing
Q to O. If U18b is in Q =
1, then Q = 0, and Q be
comes 0, forc ing Q to 1.
It's a simp le toggle switch.
If this high in one mode

ca lled the " read" mode
because that is just what
you do. The read mode
counts t he antenna posi
tion , and v ia U1, U2, and
U3 for azimuth and U4 and
U5 for elevation, displays it
in the proper readout. That
sums up the up counter/
read mode. It is merely a
" W here am I at?" function.

Still in Fig. 1, you have
no doubt noticed that the
74192s possess a few lines
and fun ct ions w hich are
missing on the more famil
iar 7490/7493 famil y. These
include the load line and
prelo ad Iines connected to
the SWs I had you ignore
and a down count ing func
tion. Starti ng w ith the lat
ter, in an up-count-only-
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member that there are two
sep a r a t e an d d istinct
counte rs at work and that
they work in identical
ways, and you won 't get
lost. During the strobe
period right after count,
the BCD information is
pa ssed from the outputs of
U11, U12, and U13 to the
outputs of U6, U7, and U8
for azimuth, and from the
outputs of U1 4 and U15 to
the outputs of U9 and Ul0
for elevation. Remember
the two indepe nde nt
cou nters. The next period
is reset , and, negl ect ing the
how for now unt il we get to
d iscussion of Fig. l (a), this
generates a clear trn pulse
for pins 14 of the counters.
The up counter mode is
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Table 1. Timing chart.
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have it go from 100 Hz
(period .01 seconds, count
window = p/2 o r .00 5
seconds, 100 counts of a 20
kHz signal) to 50 Hz (pe
riod .0 2 second s, count
window - p/2 or .01
seconds, 200 counts of a 20
kHz signal) and ignore the
100's digit. This produces a
00 (1 (0) to 99 (199) degree
readout if you take the
100's digit and fu rther ig
no re the 00 (200) for now. It
is detected and taken care
of by o ther means.

So the counter counts
for the count per iod the
proper num ber of counts
rep resent ing a degrees po
sit ion of t he rotor pot.
That's normal f requency
counter operat ion . Re-



Pin Vee
14
14
16

and low in the othe r mode
were directly used to co n
trol the read/track mode
changeover, all kinds of
strange things co u ld hap
pen in counters, latches,
and readouts . Remember,
in a counter of any kind,
timing is everything ! I keep
the st range things from
happening by using the
other half of U18 to deter
mine when the mod e
change will occur in a sam
ple period .

Start in the read mode
you were in . A count
period occurs (up count ing
the counters ). and the
strobes cause independent
loading of the 7475
a z im uth and elevation
latche s. Now, when both
co unte rs are in the reset
period (data all lock ed up
for the c o u n t e rs and
readouts), and only then,
does the U18a put the level
o n its Dcinput (output from
U18b-5, high for track , low
for re ad) onto its outputs
by forcing its Qcoutput to
go to Ddevel (input). When

U18a-9 (Q-outputl is high,
the Q on U18b-B is low.
Th is enab les the down
counter gates and disables
the up counter gates .

Since you are in the reset
part of the sample period,
the gating of Fig. l(a)
causes two things to hap
pen. First, the stro be that
has been causing the latch
es to pass data to the
readout is dis abled, caus
ing the reado uts to con
tinuous ly display whe re
you were when the mode
button was pushed to the
track mode. Also , the reset
line is rerouted and used to
cause a load command.
The counters are no longer
clea red , but rather pre
loaded in the reset period.
As you are in the reset
mode now, the contents of
the BCD switches (SWs) are
loaded into the co unters
d irectly, just as though you
had co unted to get there .
Next comes the extra peri
od (xl where nothing is
done, and then it's on to a
new sa mple period.

When the next sample
period begins, the counters
are a lready loaded with a
number. Let's use azimuth
and the SWs set at 180 (de
grees -due so uth). Su p
pose fu rther that the anten
nas were at 270 (degrees 
due west): The display will
remain locked up at a 270
readout during the enti re
track mode operation ,
s ince strobe is disabled
then from getting to t he
latches. The gates have
switched to down count,
and the number 180 has
been entered into the
counters d uring reset (a
load command when in
track mode) . The fi rst
operation of a new sample
period is count, and so the
co unte rs begin co unt ing
down. Note that the count
gate wi ll be lo ng enough to
allow 270 counts to pa ss.
This causes the MSB count-

Ie
U20

U21-22
U23·24

er Ull to " unde rflow" and
generate a borrow co m
mand normally used to
steal a co unt from th e next
MSB co unter. There is no
such counter here, so it is
used to operate other co n
trol circuitry we can now
begin to cover in Fig . 2.
Let's stay with the azimuth
exa mple .

The borrow pulse enters
U20c-l0 on ce for each
sa mple period that the an
tenna readout numbers ex
ceed the desired switch in
put numbers. Borrow is a
negative-going pu lse rv-)
that ca uses a positive
going se t conditi on on
U20c-8 if it is not ill ready
se t. The previous RA into
U20d-12 assures this is the
case. The leading edge of
the positive-going sets con
dit ion c locks un-] and
causes the Q out put U22-6
to go low. This low is used
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7
8
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Fig. 2. Antenna control. C1 is tantalum capacitor 15 V; RT in kQ; C1 in pF. U20 7400.
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Ie Vee Gnd
U25 14 7
U26-27 5 10
U28-29-30·31 ·32

"
7

U33 • 11

no ,,'

to c lock a one-shot, U24a,
to output a pos itive-going
pu lse at U24a-13. This one
shot period is made longe r
than a 1-degree cha nge in
the rotor (or 166 m s) to give
a carryover effect fro m
degree to degree. Since this
depa rts from the origi nal
author's ideas, he re's why :

The orig inal system used
in a receiver used these
output-pulsed li nes from
U21 and U22 to control
devices which charged or
dis charged a capacitor
whose dc voltage was used
to co ntrol the vco of the
rece ive r - hen c e it had
d igita l ate. Since I am con
troll ing re lays and did not
want them pul sing on and
off rapidly at the sample

period rate, I use the one
shots to st retch the pu lses
into a long enough per iod
to hold the re lay closed
fro m degree to degree. If
triacs o r the like were used
and the rotator used did
no t ob je c t to p ulsed
powe r, the pu lse stretche rs
wo uld no t be needed .
Since I already had ' the
relay pane l in the Autotrak
I system and did n' t know
the rotator moto r's nat ure
about pulsed power, I went
my way .

In my example, the CCW
relay would pu ll in . CCW
refe rs to a top view of
the ante nnas . CW does the
exact opposite. In e leva
tion, t he up/down te rms are
se lf-expl anatory, with 00

be ing stra ig ht ahead and
90 being st ra ight up. CCW
is the des ired result in o ur
example, a nd the antenna
degrees begin dec reasing
with the sample period un
til t he count just eq ua ls
prel oad (180 = 180). At this
tim e, no borrow pu lse oc
curs . Due to the tim ing of
gate U20 a nd t he contro l
Iines to U21 and un, th is
cond ition (=) causes no
pulses ou t of e it he r the CW
or CCW part of U22 - no
pul se s, o ne-s hot pe riod
runs out, relay d rops out,
and antenna stops. How we
get back to re ad and a
proper di sp lay wi ll be
covered later.

Chang ing t he example
slightly, make t he SWs the
same 180, and change the
orig ina l anten na position
to 90 {degrees- due east). I
am using large examples to
show that severa l sample
pe riods occur. For the

antenna to turn e ither way
th rough 90 deg rees of both
examp les takes about 15
seconds in the average 1
rpm rotator. This is many
ms-ty pe sample periods.
When the antenna position
in deg rees is less than the
desired SW input in de
grees , the fo llowing oc
curs. First of all. you enter
track mode the same way,
and st robe disable, count
down enable, and pre load
ta ke the p lace of clear.
Track mode is the same fo r
both ways of rotat io n, with
on ly the down count result
changing. If th e 180 figure
is preloaded into the
counters during the first
period of rese ts (load),
then, du ri ng the next sam
ple per iod first window
(count), the counters will
agai n count down . This
time the count window on
ly a llows fewer counts to
be counted down than the

, u25.
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Pin Gnd
r

'0,

sma ll pa rt (4000) is the max
imum ever used. Re so lu
tion is resol ution, but don't
get ridiculous! The clock
out is appli ed to the count
gates as a fixed 20 kHz
signal.

Jumpi ng to Fig. 4 briefly,
the vco's are q uite stan
da rd use o f the 566 vco. so
I won't go into any more de
ta il than th e formu las and
tips sup plied o n the figure .
Suff ice it to say that the
elevat io n vco o utputs 50 to
100 Hz, and the az imuth
(due to an added divide
bv-f Ol would put out 5 to 10
Hz were it not for the
se tup. That will be covered
in the Fig. 4 notes and the
ca lib ra tion procedure.

Back o n Fig. 3, and again
using az imuth as o ur exam
ple, the 7 + to 10 Hz com
ing from t he azim uth vco is
app lied to fou r places .

Pin Vee
14

5
B

Ie
U33
U34
U35-36
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is very stra ightforward . A
qu ite common TTL osc illa
to r uses a 1 MHz crysta l
tha t you can trim by using
one of the ha rmonics beat
against WWV if you desi re.
I did not trim mine. so no
trimmer is shown. Remem
ber that you a re dividing by
SO, and , if you send any
reputa ble crystal manufac
turer the circu it sc hematic ,
the e rro r in the crys tal will
more th an likel y be e rased
by the divi de-by-SO pro
cess. Also, you have con
trol over the co unt win
dows, so you can fudge
t hings there for sma ll e r
ro rs if need be . I d id n't
have to, as the crysta l I go t,
when plugged into the ci r
cuit , ra n at 1 .000001 26
MHz (divided by 50 =
OO25סס.20 20 kHz). The e r
ror is furthe r spread over
all 20,000 Hz. and only a

It is as simp le as that. What
you have is a complete du
plicate counter set fo r e le
vation from what an azi
muth-only setup would be.
For just that reason, you
could very well build the
azimuth-only version for
no rmal on-the-ground
communications no t re
qui ring elevat ion changes
on the antennas. You cut
everything just about in
half except the read/track
mode ci rcuitry. You would
have o ne 3-d igit co unter
set, a ll the read/track c ir
cuit, half the antenna con
trol (U20, U22, U24, and
U1ge a nd f), CW/CC W re
lays, o ne vco (az imuth), the
same 20 kHz time base, a nd
whic hever switch opt ion
you want from Fig. 6.

As usual. I have left for
last the best and most im
portant part of the expla
nation of Figs. 3 and 4. Fig. 4
is just a detail drawing of the
vco part of Fig. 3. On Fig. 3,
the easiest part to cover
first is the timebase. and It......
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preload figure, and no bor
ro w pulse occurs. Wit h
U20d-11 now in the set
(high) mode. the reset line
U22-13 allows U22-8 to tog
gle low whenever a clock
pulse comes along on
U22-11 . This happens dur
ing t he st robe pe riod
following a countdown,
and the leading edge of a
pu lse (strobe) to gg les
U22-8 low. The o ne-shot
foll ows through as befo re,
usi ng U24b th is time, w hich
turns o n the CW relay. CW
is in crease az im ut h de
grees, and the antennas
drive towa rd 180 from their
90 start point. W hen 180 is
reached, aga in the (=) ex
ists a nd the anten nas stop .
Whenever the (=) exists
and the track mode is e n
tered . t he t iming o f U20
and un is such that no
re lay pull-in occurs. That
completes a run through
for azimuth .

For elevation, exactly
the same events occur, but
on a 2-digit counter group.

,,,
I,
I
I,
I
I
I, ,

EL OUT U ou r
~ IG' ~IG'

Fig. 4. All resistors are !h Watt metal film for temperature stability, S% tal. U33 - 7400; U34 -7490; U3S~36 -S66. Veo
fo rmulas: fa = 2(V8 - VsJ![R1C1)V8·

With vs gnd (b y ro tor pot) and RLn set at 400 Q:
a. to = 21VaYfR1Cl)Va = 2/R1Cl

With vs + 3 V (roto r pot set at SOD Q) and RLEL set at 400 Q:
b. to = 21+6 - 3YIR1C1)6 = 1/R1 C1
c. With R1 set at ::::.9091 Q and C1 = 2.2 uF, 2/9091(2.2) x 1(}6 = 99. 999 Hz (~100 Hz).
d. W ith R1 set at ~9091 Q and C1 = 2.2 o r. 1/9091(2.2) x 10.6 = 49.9995 Hz (~SO Hz).
e. For azim., R1C1 sa me, RL = HOD Q, part a. same for 100 Hz : . + 10 for 10 Hz frequency. Low freq uency = 1360
counts x 1I20k. Hz = .068 sec. (N T a . For .068 sec. (N T, period = 2T (o r 1 cycle) = . 136 sec. lIper iod = 7.3S29412 Hz.
That frequency = 73.529412% of 10 Hz. If vs = 0 V is 100% and vs = 3 V is 50% , 0 V> vs < 3 V is 73.· · · %.
73. . . . % of 6 V = 4.4117647 or vs = 6 - 4.41 ... = 1.S8823S3 V = VS. VS/SOO Q = 3.176S mA. VRL = 4.41 . . . : .
VRL/J - RL(total} RL(total) = 1388.89 · · · Q - fixed 100 Q = 1288.89. Set RL at ==1290 Q and fo llow calibration to
trim.
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In ver se s of the fo u r
pe riods. No t a ll are used ,
as you will see, but, when I
build timebases and con
trol circuits, I like to allow
for future plans and expan
sion. As an example, the
CNT a is not used, but it is
what is detected , and it
must be then inverted to
get t he (NT a needed.
These gates and inverters
are t he cheapest TTL
ava ilab le, so " spend a bit
more and keep versa ti li ty"
has become my motto !

All the required signa ls
for count (CNT), strobe (5),
reset (Rl. and an ext ra (xl
are formed in bo th polar
ities by U28 and U29. The
e leva tion is a ca rbon copy

U32c is merely a buffe r
whose fun ct ion was not
needed for anythi ng else
an d whose output is a fre
quency counter test point
(TP) for vco setup. The vco
output becomes one of
four gate primary signals,
Ca. and, via inverter U28a,
a second gate primary
signal , Ca. Through a di
vtde-bv-z stage, U33, the
Ca signal becomes C/2a ,
and, via inverter U28b, the
las t pri ma ry gate signal
l./2a. Th e se fou r com
mands are fur ther gated in
U29 to form fo ur distinct
and separa te low periods
d uring any sample period
and, via the rest of the U28
inverters, the high period

Ie
U43 7403
U44 7420
U45 7403

Pin Vee
14
14
14

Pin Gnd
7
7
7

de rived fro m the elevation
vco frequency and is used
to control the elevation
counte rs and gates. (In
cidentally, the little le tter a
denotes azimuth, and the
letter e denotes elevation ,
just so you can follow the
schemat ics more eastlv.l

At the proper time, the
(NT a (n) is app lied to
U32a-1 to pass 20 kHz to
the az imuth re ad ftr ack
gate. The same goes for
CNT e (rll and the e leva
tion read/track ga te , And
that' s all there is to Fig. 3.

Fig. 5 conta ins circu it ry
tha t ma y prove necessa ry
to some, o ptions to othe rs,
and maybe crazy to yet a
few more . I, quite frankly,
did not use the " EI stop"
and " Az stop" circuits .
They a re preventative med
icine. They form positive

elect ronic stops to avoid
the almost nonexi stent er
rors tha t can occur. Using
t he calcu lator inpu ts, 1will
expla in with Fig. 6 the
limits of the formulas and
the calculator ICs I used .
No answers over 90 de
grees e levation or 359 de
grees azimuth will occur
anyway after the program
is up and runnin g right. O n
the manual switc h entry
version, in elevat ion, you
o nly ha ve eno ugh switc hes
to en ter up to 99 degrees
(two switc hes), so there's
no probl em, as 00 to 99 de
grees are all legal com
mands in thi s system . In
azimuth, you can only go
from 000 to 360 deg rees
(mecha nical stops), bu t the
swi tc hes required (three
switches) allow a manua l
entry of all that plus from
360 on up th rough 999 de-
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Fig. 5. Mechanical stops handle 3500 stop, but, in automatic, the detector U44a-b also shuts o ff rotor ec via the CW relay
and U24 off (o.s). Handles false calculation data or error in 5W entry, e.g., 400°.
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Fig. 6. 51 to 55 are read 0 to 9, BCD output T. W. switches. If manua/5W onl y is desired,
connec t 51 to 5W1, 52 to 5W2, eec., and 51a to 5W1a, 51b to 5Wlb, etc., and delete U37
to U41.

\AB C 0

'"

are dumped out into the
latches . This sequence is
repeated over and over
through the T maximum
you choose.

I wa nt to exp lain the
ot he r inputs as well. They
can a lso be used to return
the a nte nnas to a prefe rred
sto rage pos it ion when you
a re t hrough o perati ng (i nto
the wind, toward town or a
favorite OX di rection, etc .I
or even tied into the digita l
wind indicator, as I men
tioned ea rlie r in an art icle
o n di gital wind ins tru ments
(73 Magaz ine, Nov., 1976,
page 84).

For our small group of
EME enthus iasts a rou nd
the Indianapolis area, t his
ded icated input co nt ro l
method puts our repeater
idea o ne ste p closer to
re mo te contro l of my sta
t ion a nten nas ve ry ac
cu rate ly fro m a remo te In
dia napol is user's loca tion.

The who le EME sta t ion
a t my QTH was designed
around dig ital remote co n
trol , main ly because ana
log info rm ation is a bea r to
conveyor compare. Speak-

SEE ., <; ,

Pin Vee Pin God
16 8

• B C 0
[L ' 1I

Ie
U37·41

A B C 0

'"

thing wit h a few more ICs.
For the sake of explanation
here, it boiled down to the
answers for e levation (2
digit s) and azim ut h (3
digits) be ing du mped o ut
o n command to (5) latches,
where they are held until
needed .

J use a timer IC tha t ou t
puts two co ntro l pu lses 1
minute apart and st ag
gered by 30 second s. The
seq uence of operation is as
follows : Pulse 1 (P1) occurs
when I push a button exact
ly when OSCAR crosses the
Equ a tor (fro m pu bli shed
data). The Calcuputer has
been given the Eqx longi
tude prio r to t his, been
allowed to calculate the
EI-Az for T1 (Eqx plus 1
minute), a nd ha s outputted
to the (5) latches. When the
next pulse comes a long 30
seco nds later, it stro bes
thi s information into the
pre load lines and the n t rig
gers the read/track to track
mode. Then, 30 seconds
later at T2, the Calcuputer
is sta rted again and uses
the new T = 2 minutes in
put for new answers which

o BCD
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In o the r words, you have
d irec t entry by manual
thumbwheel switc hes. If
you don't want anything
e lse, fo llow the notes of
Fig. 6 and de lete U37 to
U41.

When pin 1 is high, it
allows data to pass to the
preload lines from a sec
ond source. This may be in
teresting to some jus t as a
way to run o ne antenna
from two " co ntro l heads,"
both of which wou ld be
thumbwheel switches. In
my case, t he data comes
fro m other 7475 la tches. At
first , these were t he
ent ries like those used with
Autotrak I. Now t hey are
e nt ries from a ca lcu la tor
device I put together and
ca lled a Calcuputer. for
lack of a more descript ive
term. It sta rts as a basic
h and-held-type of RPN
ca lcu lator by APF ca lled a
Ma rk 55. The calc ula to r set
o f ICs is by Mostek, as are
the MK50075N. MK50103N.
and 50104N. I wrote a pro
gram (seque nce) to foll ow
O SCAR by punching in se
quential keys on thi s
calc u la to r and c ra nking
out answers. That then led
to automating the who le

grees. 50 either bui ld the
circu its, o r watch your en
tries. If you don 't build
them, be sure to co nnec t
the RRe and RRa points of
U23 and U24 (Fig. 2) to + 5
volts.

If yo u add all t he ext ra
goodies, a suggested panel
layout fo r a quick look and
understanding is shown in
Fig . 5. It is neat and qu ite
usabl e in this fa shion. I
would include at least the
LEOs of Fig. 2 for d irection
running, U45b if the auto
ent ry of Fig. 6 is used, and
the U44b and U45a " run
ning" pair of IC pa rt s.

U45c is nice if yo u want
to a utomat ica lly return to
read mode when both an
tenna rotators reach the ir
desired lo cat ion. Th is isn 't
impo rta nt in full automat
ic , because you won 't be
lo oking at the re ado uts at
all except as a check if
something suddenly goes
afoul. U45c just puts a
small reset pulse on the
read/track line in pla ce of
your finge r when all the
U44b inputs return high .
This drives U44b-8 lo w,
U45a-1 a nd -2 low, U45a-3
high , the " running" LED
off , U45c-9 and ·10 high,
an d U45c-B lo w . This
ca uses a small negat ive
go ing pulse at the junct ion
of the LED, the genera l
purpose silicon d iode, and
the .1 u F ca pac itor. Thi s
blinks the " st o p" light
(LED) a n d pul ses the
read/tr ack line back to
read via U1Bb-1 . Th is
a llows the cou nte r and
readout to update to the
new lo cation in degrees.

Fig. 6 covers anot her op
tion- a very, ve ry useful
one that st a rted all of this
a utomation. The 2-line to
1-l ine IC switc hes shown
allow the preload entry to
co me fro m two se pa ra te
places, depend ing o n t he
position o f t he manua l/
auto sw itc h controll ing the
se lec t lines U37 to U41 ,
pins 1 . When grounded, pin
1 a llows the ICs to pass the
BCD data from 51 to S5 to
SW1 to 5W5, respectively.
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ing o f d i g it al , I full y
bel ieve EME shou ld reall y
p ick up soo n. Between the
narrowband SSB article in
a recent QST issue and
another article on coherent
CW which 1 w as already
work ing on (b u t confess I
wa s not ne arl y so f ar al ong
with). the m odes of the
future all po int t o narrower
bandwidths and are almost
always digital in nature. 1
give as my witness the
above NBSSB and CCW ex
amples. backed up by (dig
itaI) frequency synthesized
re ce ivers so you know ex
act lv what frequency you
are on. the (digit a l) very
n arrow track ing filters
tuned by just adjusting a
vari able o scillator into
them. and t he forms o f ate

track ing receivers such as
t hat o n w hich my hardw are
is b ased.

To close th is article. m ay
I issue a sm a l l cha l lenge t o
all you dedic ated remain
ing builders - es pecia ll y
the d igital Ie types? H o w
abou t the feasibi lity (and i t
w ould seem to be very in
expensive even at TTL
prices) o f a full y d igi t al
transmit and receive svs
tern for weak signa l work?
(1) It shou ld incl ude a svn
thesi s sc heme for all t he
transm itter and re ce iver
(t ransceive) operations. (2)
A ll o f the fil te rs and b en d
pass (i-ts. bfo, etc .l devic es
should be digital track ing
types. (3) It shou ld have a
lock or af c mode su ch as
the o ne I sta rted wi th here .

(4) I t should be locked to.
t raceable to. o r have a
countdown scheme involv
ing a rel iable master o s
cillator determining the
operating frequ en cy (i.e.,
W W V, CHU, etc.I (5) The
digi t al readou t and display
shou ld go down to cycles
o r. at the very least. 10 s of
cycles is a m u st. (6) It
should u se cohe rent CW
and verv narrowband SS B
or FM as modes, and the
FM detector shou ld be a
digi t al pu lse cou n t ing ty pe
(t he FM for inherent AM
noise immunity w hich even
impro ves in a digital svs
t em as a ll transi tions are
satu ra t ing. eliminating AM
just as a limiter does). (7)
The transmitter shou ld run
class D (digi tal) swi tch ing

for fai rly high power out
p u t out o f low power d e
v ices (they are on o r o ff
and therefore dissipate l it
tle power them sel ves). (8)
The cl ass D go es for the
aud io o u tp uts in the re
ce iver as we ll . (9) Reado ut
must employ m ixing of hfo.
Ifo, and b f o osci llators to
give an exact f requency
ou t read ing . (10) Osci l
lators shou ld be \lCO' S so
that a dial input can be
used .

Is t his ten tim es an im
possib i lity? Not on you r
life! A11 t he above is
availab le now and at a TTL·
typ e of expense. Now who
is going to be the fi rst t o
build one ?(P.S. If you think
I 'm just kidding, mine is
ha l f done !) •

Table 2. Cafibration/setup.

Use a well regulated + 6 volts on vee sections and good quality
parts. vee erevat tcn : ; Rough set Rl = 8100 Ohms.
1. Wit h Al rough set to around 400 Ohms, run elev. rotor and anten
nas to 00 degrees elev. This will be a mechanica l rotor stop, so set
it accurately using a level.
2. Measure X to ground and Y to ground and insert jumper between
Z and the X or Y terminal that reads zero (0) Ohms to ground.
3. When Z to ground is zero Ohms. V5 is evens. and the vco runs at
its highest frequency (100 Hz), determined by the selling of Rl .
(This Is the shortest gate period, thus 00 degrees-llXl cnts.)
4. Use Al to set the vee output frequency at TP U32d·11 to as ac
curate a setting as possib le of 100 Hz, by method a or b. Elevat ion
switches should be set to 00 degrees.

a. A counter hooked to U32d-11 and set for frequency should
read 1 ooסס00.0 Hz or, for period, .01000ooo seconds.
b. In the read mode,lhe readou t should display 00 degrees (100
counts). Check the two extreme settings that get the 00
readout, and set Al midway between these points. Going to
track mode should produce no relay pun-in.

5. After successful completion of (4.), set elevation switches to 99
degrees.
6. Aun the erev. rotor to 99 degrees (preferably using a level or
plumb bob and protractor). This should place the 5OO-0hm rotor
pot in the R max position from Z to ground.
7. Using Rl to set frequency and method a or b. set the low tre
quency limit. Pot Rl preset to 400 Ohms to start.

a. A counter hooked to U32d·l l and set for frequency should
read ooסס50.0 Hz or, for period, .02000ooo seconds.
b. In the read mode, the readout shOuld display 99 or 00 degrees
(l99 to 2OO counts). Again,check the two extremes of Rl setting
to get a 99 readout and set midway between these points. Go
ing to track should produce no relay pull-in on elevat ion.

8. Return to read mode, and set the etev. swi tches to 90 degrees.
Push 10 track mocte and check antennas lor pointing straight up
after the rotor stop.

This completes calibration 01 the elevation portion of the anten
na control. The antennas can be checked against a protractor
or other mechanical device, weather permitting , at other set
t ings. It the relays are mounted on a separate board and the
board is mechanically " floated" (rubber grommets), then the
pots should hold accuracy. If in doubt , a drop of nail poli sh or
glue from the shaft to case will f ix things up alter cali bration.
Just be careful to use some thing that can be removed later if
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need be, and get none down inside the pots.
The calibration of the azimuth portion follows the same general

procedure. Set the Az swi tches to 000 degrees and A1 = 8100
Ohms.
1. With Al rough set at 1290 Ohms, run the azim. rotor and anten
nas to north through east (CCW). This is one of two mechanica l
stops and should be done accurately.
2. Measure X to ground and Y to ground and insert a jumper be
tween Z and the X or Y terminal that reads zero Ohms to ground.
3. Same as elev. (shortest gate period).
4. Use A1 to set the vee output frequency at TP U32c·8 to as ac
curate a setti ng as possible 01 10 Hz, by method a or b.

a. A counter hooked to U32c·8 and set for frequency should
read 1 0 ooסס0. Hz or, for period, .1000000 sec.
b. In the read mode, the readout should display 000 degrees
(1000 coun ts). Check the two extremes 01 Al setting that pro
duce this readout and set Rl midway between these points. Go
ing to track should produce no relay pull-ln.

5. After successful completion of (4.), set azimuth switches to 360
degrees.
6. Aun azim. rotor and antennas to 360 degrees (north throug h
west) and the mech anical stop. Check for true north , and, if not,
run to true north (some rotors allow 360 + a few degrees). This
should place the rotor pot in maximum Ohms to ground position at
z.
7. Using Al to set frequency and method a or b, set tne low fre
quency limit. Pot RL preset to 1290 Ohms to start .

a. A counter hooked to U32c-8 and set for frequency should
read 7.3529412 Hz, but few digital counters can handle the low
frequencies accurately, so use period and set Al fo r a period of
.13600000 seconds.
b. In the read mode, the readout should display 360 degrees
(1360 counts). Check the two extreme settings that proctuce a
360 degree readout and set A midway between these points.
Going to track should produce no relay pull-ln.

8. Return to read mode, and set azirn. switches to 180 degrees.
Push to track mcoe. and check antennas for poin ting due south
after rotor stop.

This completes the calibration of t he azimuth portion of the
antenna cont rol. The antennas can be checked at the cardinal
compass point s N, E, S, W, N, weather permitting, by compass.
The view from the ground is really accu rate enough lor most
amateur work, anyway.
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ULTRA. lUNER DELUXE
The new SST T-4 Ultra Tuner Deluxe
matches any antenna---coax fed or
random wire on all bands (160·10
meters). Use it with your dipole, vertical,
beam, etc. It works with any transceiver.

Tune out the SWR on your antenna for
more efficient operation of your rig. One
antenna can even be used for all
bands. The SWR on mobile whips can
be tuned out from inside your car.

An easy-to-read two color meter scale
provides convenient indication of SWR
for easy tuning. A back panel antenna
switch allows you to select between two
coax fed antennas, a random wire, or
tuner bypass.

The SST T-4 Ultra Tuner Deluxe is corn
patible with any rig..-solid state or tube.
It's compact size (9" x 2·1/2" x 5")
makes it ideal for mobile, portable, or
home operation. Features an attractive
bronze finished enclosure and exclusive
SST styling.

Features:
• Matches any antenna· coax fed or

random wire. 1.8·30 MHz.
• 300 watt output power capability.
• SWR meter.
• Antenna switch on back panel.
• Efficient tapped inductor.
.208 pf, 1000v. capacitors for flexible,

reliable operation.
• Johnson binding posts. Four SO·239

connectors.
• Made in USA.

Compare features, quality, and price..·
SST antenna tuners are your best value.
This is our seventh year of manufacturing
compact antenna tuners.

Available now at your SST dealer or
order direct ..-inforrnation on following
page.

only $69.95
ELECTRONICS
PO.BOX 1 L A W NDA L E, C A LI F.
90260 . (213) 3 76 - 588 7
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SOUTH BEND IN
JAN 7

The Repeater Valley Hamtest
Swap & Shop will be held on
Sunday, January 7, 1979, at the
New Century Center on US31 in
South Bend, Indiana. This
event will be held indoors with
food service available . An
automobile museum and art
center are in the same buil";ln, .
Tables are $3.00. Talk-In on
146.13/.73, .341.94, and .521.52;
147.99/.39, .93/.33, .84/.24, and
.69/.09. For informat ion, co n
tact Wayne Werts K9IXU, 1889
Riverside Drive, South Bend IN
46616; (219)-233-5307.

RICHMOND VA
JAN 14

The Richmond Amateur Tele
communications Society will
hold its Frosttest-u on January
14, 1979, at the Bon Air Com
munity Center in Richmond,
Virg inia. Talk-in on .28/.88,
.34/.94, and .52. There wil l be a
technical symposium, a draw
ing, and a heme-brewers' con
test with two divisions, over 18
and under. FCC exams will be
administered starting at 10:00
am. To take the exam, mail
Form 610 at least five days prior
to the Fest to the address
below. Commercial exhibitors
are by invitation only. There will
be an indoor flea market with
one table lor $2.50 and ou tdoor
tai lgate space for $1.00. Admta
sion is $2.50. For information,
contact the Richmond Amateur
Telecommunications Society,
PO Box 1070, Richmond VA
23208.

SOUTHFIELD MI
JAN 21

The Southfield High School
Amateur Radio Club will hold
its 14th annual Swap & Shop on
Sunday, January 21 , 1979, at
Southfield High School, South·
field, Michigan, at 10 Mile and

WAU KESHA WI
JAN 20

The West Allis Radio
Amateur Club, Inc., will hold its
7th annual midwinter swaotest
on Saturday, January 20, 1979,
starting at 8:00 am, at the
Wau kesha Co u nty Expo
Center, Waukesha, Wisconsin.
There will be toed. beer, and
prizes. Directions are as
follows: 1·94 to Waukesha Co.
F, south to FT, west to Expo.
Admission is $1.50 in advance
and $2.50 at the door. Reserved
tables are $3.00 (until January
12). For information, send an
SASE to WARAC, PO Box 1072,
Milwaukee WI 53201 .

ington Hills MI 48018.

Social Events
OA K PARK MI

JAN 7
The Oak Park Amateur Radio

Club will ho ld its 10th annual
swap & shop on Sunday, Jan
uary 7, 1979, from 8:00 am to
3:00 pm, at Oak Park High
School, Coolidge at 9'h Mile
Road , Oak Park, Michigan.
There will be expanded table
space, parking and prizes. Talk·
in on .52. For information, con
tact Dave t.etkc W B8RGO,
32252 12 Mile Road, Farm-

RAINSI SAVE NOWI! ~ ":o91y/. '
4·Digit 0.5" Liquid Crystal Display ''"''<)c:::.

~
.~-m

CIt

THE FIRST CHOICE IN

P.O. BOX 2366 INDIANAPOLIS, IND. 46206

REPEATER CONTROL

D New Equipment
D Used Gear
D Friendly Advice

~@lO~@l~~~ ~~:~~y
185--191 West MaIO Street . PO Box 88
Amsterdam. N Y 12010 Tel (518) 842-8350
Just 5 minutes trom N.Y. Thru¥way - Ellit 27

The Power and Flexibility of Microprocessor Technology
AUTOPATCH, REVERSE PAT CH, SMART 10, ACCESS CO DE
MUTING, MORSE CO DE ANNOUNCEMENT S, flEXIB LE
FUNCTION TIMEOUT, CO URTE SY TONE, LIN KING,
CONTROL OP. FUNCTIONS, TWEl VE USER FUN CTIONS ,
... AND MUCH MORE.

Call or wr it e for s pe cif ic otio ns:

MICRO CONTROL SPECIALTIES (617) 372-3442
.... JiIII69 23 ElM PARK GRO VElAND, MA. 018 34

PRET UNED _ CDIIIIPLETLY A S S EIIIIB LED _ FOR ALL IIIIA Il.ES 6. M OOELS OF A IIII ATEUR
O NLY O N E NEAT S M ALL ANTENNA FOR TRANSR ECEIVERS. TR ANSMITTERS-
UP TO 6 BANDSI EX CELLENT FOR CON- GUARANTEED FOR 2000 W AT T S SSB
GES T ED HOU S ING AREAS . APAR TIIIIENT S 1000 W ATTS CW o FOR NO V ICE A ND A LL
LIG tH . S T RO NG _ ALMOST INVISIBLE I CLASS AIIIIATEUR S I

CO M PL ET E AS S HOW N w ~" 90 It. RG Se U . 5 2 0"'" l u " "" . an" PL 2 S9 connaC'or.ln."la.o••. 30U.
300 lb. ' ex' "ac.on on" '''opOl1'. CenU. eonn• • l o, w~h bul~ In " ghnln g ",exu••n" ••••Ic "Io .....ge •
...old e".•n l. ... ",..the,p,ool"uon. ", ' ..p. I~X6 "_ y o" jou•••w~ch to ben" ....... d l.,.. .... lIen. w o. ldwide
oper. lIon _ t ..n. ...~ tlng .nd 'ec levl~gl WT. LES S THAN 5 LBS .
16 0·80 -.0-2 0-15-10 b.n", 2 ".p• •l.91t wtIh 90 It. RGs eu _ .onn,c,or _ M o..et T77BU . . ,$5 • .95
80_.0_20· 15_ 10 b. n" . 2 ....p __ 10 2 n. w~h 90 It. RG 5 BU· COnn.ctor _ M od . 1998BU $.9,95
. 0 _2 0·1 5 _10 b.n", 2 1"0 - - - 5 .". wit" 90 It. RG 5 8 U .0.. . conn.dor _ M od., lOO1 BU $ .B.9S
20_1S_IO ben d. 2 II... - 26 II. w~h 90 It. RG 5 8 U co, . _ cOnn 'ctor _ M od" 10 0 78U •. •. $47.9 5

SE ND FULL PRICE r OR POST PAID INSU RED DEL IN USA. (C'~.d... $5.00 exll. lor ooo •• g. _
C.......I _ ."..0.... _ ".,J or or"er _II VISA B . no A ... MA S T ER CHARGE _ AMER. EX-
P RESS. Gow e __ .n" p " 1.3 0 e -2 36-53 3 3 9 A M _ 6PM w." ".y• . W . oNp In 2.3 ".Y'.
PRICE S MAY INCREASE SO _ ORDER NOW AN D S AVEl .... MI'.nn.. II.........U lor 1 YU' . M on. y
_ ...... l lIIIue In US A . FREE INFO. AVAIL ABLE ONLY F RO M .

W ESTERN ELECT RONICS D.pt. AT_l Il. ...ney. N.br...... 68847

• RF CON NECTORS . ANTENNA S
• SWITCHES. TRAN SFORMER S
• ETCHING KITS. RESISTORS
• HAM GEAR. CAPACITORS

JUST GETTING ON THE AIR?

See Adir ndaak lar
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10.95

12.00

399.00

39.95
325.00

35.95

299.95

$ 89.00
84.95

CominutKJ on p<Jge '76

prize drawing at 2:00 om. Ad
mission is $3.00, and table
reservations are $2.00 in ad
vance. There is a new, larger in·
door flea market area. Food
and soft drinks will be
available. Talk-in on 146.011.61.
For fu rt her information. con
tact SERCOM, PO Box 6082,
Rohrerstown PA 17603.

MARLBORO MA
FEB 24

The Algo nq uin Amat eur
Radio Cl ub will hold its annual
elect roni c flea market on Satur
day, February 24, 1979, from
10:00 am to 4:00 pm, at St.
Mary's School Hall on Broad
Street in Mar lbo ro, Massa
chusetts. There is easy access
to the Hall trom 1·1 49 via Rt. 20
east. Seller setup is from 9:00
am to 10:00 am. Tatk-In on .52.
Sellers should contact Charlie
W1BK at (617)-562·5622.

• Selectable sweep Widt h (up to lull band)
• Scans only the port ion of band you select
• Scans at the rate 01 200 kHz per second
• Swilch modi/ical ion on mike all ows you

to scan past, or lock on. any occupi ed Ire·
quency

• Compl ete kil wilh detai led instructions
• Installs in side rig ; no obtrusi ve extemat

connec tions
• Rig can easily be returned to origi nal con

dition whenever desired
• Scans to preset limits and reverses
• Aul omat ic bypass 01 locked Irequency in

3% seconds unless you press lock-on
switch Kit 13-4 .95

P' '''a5 ",,'''~I8<l a nd taal ad S~

DfAl FRS INOUIRI FS INV/TFD

ICOM IC·3PS Power Supply
ICOM IC·20L Linear Amplilier
ICOM Mobile Mig . 8riu:kel

IC·S02 • IC·202 • IC·213
ICOM Mobile Mig . Bracket

IC·221
Wilson WE 800 Portable

Synthesized 2m . Transceiver
Fujinon CCTV Lens

HF9A 1: 1.4/9
Tempo VHF/one plus
Mosley MPK3 TA33JR Power

Conversion Kil
Man: II Wilson. Wall

Charger & rr Pad

PO Box 94, Nashua NH 03061 .

MANSFIELD OH
FEB 11

The Mansf ie ld midwinter
hamfestlauction will be held on
February 11 , 1979, in a heated
building at the Richland County
Fai rg rounds in Man sf iel d ,
Ohio. There will be prizes and a
Ilea market. Doors will open to
the public at 8:00 am. Talk-In on
146.341.94. Advance t ickets are
$1 .50; $2.00 at the door. For In
format ion, contact Harry Fr tet 
chen K8HF, 120 Homewood,
Mansfie ld OH 44906, or phone
(419)·529-2801 or (419)-524-1441.

LANCASTER PA
FEB 18

The 7th annual Lancaster
hamfest w ill be held on Sun
day, February 18. 1979, at the
Guernsey Sales Pavilion. US
RI. 30 & PA RI. 896, Lancaster,
Pennsylvania. Doors will open
at 8:00 am and there wil l be a

Y.- 1M .......~ ....m.., c~ _ . otc.
e-l to 1M MIL 01 ...,. TV .odd a ......
n O • •IU....... c_ ..,.,\"ooo .
• 10 W..m ~k RF 0UlpIJ1. SpK JIv 4H,0 or " J'J,n MHt
• Subca"'e< """nd ""Ih plHltv <Ii mic ~,n lor d" I.oMe

pid-up.
• 8 M Hl b.ooo...idih. hiKh ,.,..,Iul"", nee..... ')' for Com-

pu!<" .Iph.numt'ri c~ .00 colo"
• TUn('abl" (oo.....P1t", co....." "10 to " SO. (CO"..... CH 2. JJ
• Conldin. AC 10 12VDC "-'!lulalt'd J AMP fIO_ "'Wly,
• Only ! 19'J.OO d'rf'oCI ma,l. Check. Money Ortlo.o<. VISA
S<>nd SAS E. lor (ala loll 01 ATV Modu,,", and PC Iktard. ,

FAST SCAN ATV
ALL YOU NEED IN ONE BOX

l(80 AIDA DRlVl:
COlUMBUS. ()HlO
IRevt'lQlCl$OufQ)AJ008

••••••••••••••••••••••••••

•

12.00
419.00

$224.95
259.95

29.00
54.95
44.95
76.00

192.00
12.00

avai lable on the grounds. Pre
registration is $3.00; $4.00 at
the door. For up-to-date infor
mation , booth space , flea
market table space, RV parking
space reservations, and hotel
rates, write DRC Hamboree, PO
Box 350045, Riverside, Miami
FL 33135.

MANCHESTER NH
FEB 10

The In te rs ta te Rep ea t er
Soc iety will hold Its aro annual
aucti on and hamfest on Febru
ary 10, 1979, beginning at 9:00
am, at the Manchester Ar mory,
across the Amoskeag Bridge
from 1·93, in Manchester, New
Hampshire. There will be corn
mereta! exhibits, and the auc
tion will be held rain or shine.
Admission and parking are
free . Talk·in on 146.52 ,
146.251.85, and 224.861223.46.
For in formation. contact Gary
A. Delong WB7NOHlKA1BCA,
Interst ate Repeater Society,

.... 8 32BAY-COM
19 6 fRO NT STREET

SCITUATE M A 0 206 6
6 17-545-970 0

Othe r Regency models at
simi la r savi ngs - send fo r list

tOE T2X Tail Twister
Mosley CL 36 Antenna
KLM 420·470·14 Ani .
KLM 432·16 LB Ant.
KLM 420-470-27 AnI.
KLM 220·4 Bay Frame
KlM 2M·4 Bay Frame
KLM 432·4 153.06 in. Cable Set
KLM 420·2 2 Bay 108.58 in.

Cable set
Kl M ECHO 70 432 Transceiver

S 255.00 Prepaid
USA

CHECK. M.O.• MASTERCHARGL VISA

INVENTORY
REDUCTIONI

•••••

: • •M'ass. residents please add 5% tax •• :

•••••••

Lasher. Admission is $2.00. For
in formation, send an SASE to
Robert Younkers, 24675 Lasher
Rd., Southfield MI 48034, or can
(313)-354-8210.

MIAMI FL
JAN 27·28

The Dade Rad i o Club
pr ese n t s the 19th a nnu al
Tropical Hamboree and ARRL
South Florida Convent ion on
January 27·28, 1979, in Miami,
Florida. Over one hundred ex
hib itor booths, a giant flea
market , and several technical
and group sessions wi ll
operate simultaneously in com
pletely separate areas of the
Flagler Dog Track Auditorium
building. With the Convent ion
immediately fol lowing the
Miami Board Meeting, most
Division Directors and HQ of
fi cials will be present for the
ARRL general session . Exten
sive free parking , including
overnigh t space for RVs, is

DISCOUNT SCANNERS
•• •• ••••••••• •• ••••••••••• •••••••••••
: Tha toueh~· :
• •• •
• •
• •• •••••••••

(61l1l-B66-HAMS All items subject to prior sale and
are F.O.B. Reynoldsburg, Ohto
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NYS. Resident . Add 4% Sales Ta.
Send 10: 1<.., Elec:t.....1n

P.O. Box :J5OI
Sc~dy. NY 12303
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Keym Electronics
~

~
full ASCII Prol••• lonll
Keyboard KII, Model 7H

...
COAKIT

CONNECTOR ASSORTMENT

$25.00 $23.50 .".
Postpa id lot. of t h. ....

Includ.,,, S -P12S~. S-SOn q, 5 ·U G I7S, 5 _UGI16,
2· PL2S8, I · OM. r - Ml sa. 2 · M359, 1 - UG2SS,
I . UG27J. 2 . PL 2S9PO, I · 1021·20, I - li,;,htnin ~

Arre l lo •.
_,'" 0.._& ViY acnPI.-J l $fInd ' or F_ e.tM>f

CDAKIT ~""
P.O. 80. 101-A Dumont, N. J. 0762.

C itcle C21 on Re,od e. Service Card

CALL OR WRITE

FOR BEST DEAL

A.Jthorized Dealer

1465 WELLS STATION ROAD
MEMPHIS, TENN. 38108

PH (901) 683-9125-685-8461

Seu- 'J2cole & Spencet:

ctectt:eJlIcJ ~ sa

DRAKE-ICDM-KENWDOD
REGENCY--TEMPO-DENTRON

50144 REPEATERS

~\ ~{O !\Itk 1:

Maggio... Electronic lAboratory
84!5 Wl:eT T OWN R o . ..- l1li 31

WI:8T C H I:. T I:" . PA . 1.3.0 PHONI: 21!5 43e·e0151

Now w Ith cour tes y

bHP and beacon
capab,liIy

220 450 H'.

COR Identifier: All on one board, programmable, FUll, ad.
justable, time oul (.5-7 min." hang time (0·' min." identifier
(1 ·10 min." tone, spud, ,olume, L.f.D. outputs, low current
drain CMOS logic. plugs for easy Installation and remo,al plus
much more. $79.9~

Basic Repeater $499.95
2M 130·175 MHz Basic Repeater for 2 melers with all the features 01 the HI
Pro Mklless the power supiy and front panel controls and accessories.

PA Res. ,KId 6% tdlO.

PLU S SHIPP ING

I

.... ~

OPTIONS
Duplexen
Basic: auto patch
Matchlne cabinet
•OOO!5 " Hllh stability crystals

50 MHz $789.95 450 MHz 799.95
144 + 220 MHz $699.95
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New Yon . N,Y. Hl007

2400 1 Alicia Parkwav
Mission V iejo, CA 92675

Phone714/ 76811900

Yaes u service and
re p air soecteus rs .

T 'u f, ; 1O... -7pm ~
S. d 9 ... -5 pm ,
~ ~on,, · tpm .: ; '

SA N OIEGO

H ou••

.... tu

• ••••••••••••

• • • • • • • • • • • • •
For im medi,l1e deli..... y. tw$1 Pta . . . •

TOWER:
ELECTRONICS ••

••
•
••
•
•
•••
•
•
•
•
•

G & G RADIO ELECTRONICS ~G",

COMPANY _H 7 Wa " IOn sr. 12nd Uo<>'l

Terms : F.O.B. NYC. 25% oeocsu Wllh o,d e r. ba la nce
COO or re m,tt a nc ,., In lu ll Subje cI to p"o, s al" aml
price change

a ARC·S TRANSMITTER- wit h all lubel & c ryl la l.
b rand naw In original ca<1on _..• .••... 512.95

a SC R·522 TRANSM ITTERiRECEIVER-1 llO-156 II'IC..
cry'S'al conl,oIl..:1 on t channell. in a .cell...1condi·
l ion wilh aU 'ubell la). . . ...••.......... ..... 528.SO

• LM FREQUENCY METER-I,equancy .anga 12~20,

OOOKC. op«a' .. on 12 or 2t V de with IUbu. cryllal
& ori9inal cal ibtalion boot . " • . cond., chKked
oul . . . . 554.SO
AC POWER SUPPLY lor abo." I0ri9;na ll 522.SO.=~~~:.~..~~~~. ~;~~..~ . ~~. ~..~~:~ t15
HEADSET. 10_ lmpedanc.. wilh cha moi s cUlhlons.

~8grIUDpl~::yc=y' CAIISON.i.iAN·ohiiKES~i~~
cord & plug. naw. . . . ... .. .. .... • • • • . . • • • .. . .. Sl .83

" All IY"'1 of tI _nlmittlng, " ,e e iving & lpacial pu,·
pos" lube l a .allabl". We invil 8 you' Inqu irlel .

FT-202R

" Best Buy" 2-mete r
hand-herd. Compact,
lots of extras.

•
••
••

• FT-227RA •
• •
• •• •
• •• •
• •• •
• •· - .
• •
• " Full·Featured Plus." Four •
• memories, Autoscan remotely .
• controlled from mike. Tone •

• burst. •
Amateur ne t $199.00 • Amateur net $399.00 •

• ••••••••••••••••••••••

••
•
••
••
••
••
••
•
••
• •

CPU-2500RK

"The Ultimate Rig"
Microprocessor cont rolled, 25
watt, kevboerd-entrv trans
ceiver.
Amateu r net $585.00

IN STOCKI
THE REVOLUTIONARY NEW YAESU 2-METER FM LINE

'_I..~h, . lit. TG-I. " .. , ·" ..1111'1. T ..
.:...,..11'1 . ..."It P.L. CC • • 111 . t lt )1., .....,,,....,

P .O . 110.. 120. I\ddi"",. lIli"".. 60 101 111 -6Sl -6724

1\1", " ..il.M.

Tou< h luno <fl<:Oden from S2\l,\l~ , louch lone decode r>d

IwOlone ""luomiaJ lone onco<kn and <Ic<:od .

_ Ord.. from 0' fo' funhc' infor mal,on ~

=Trans Com =
•
•
•
•
•
•
•
•••••
••••
•
•
•
•
•
• •••••••••••

• ••••••••••••••••••••••••••••••••••••
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TIL compat,ble ,npuls atld
OUlpulS 'or .... .. tlo.ary
equ,pmenl

High I~t oulpullor scoce
luning

TU·170 TU -HO
KII 149.95 WIred 219.95

$Iab~ aUll OO l requency sI'l ,11
OK,llator p'od~ phase
coeeee-t Sine ...ave lones

l.ghled luning meter tor
NSy lu n.ng

Cu"ent regulaTed lOOp keyer'
& power supply

Pro""" 170 Hz stlln .cl 've
I"l'" demodulator

Aulosl at wllh threshold
control and solid slate relay

WITH THE
NEW
TU-170
TERMINAL UNIT " ~.-..

Connect to your rec el'tef speaker, transmlllef
mlcrophone jaclt, and teletype machine and you're on
Ihe air. Slale of the art design features malt. lh.
TU-HO Id. al lor HF and VH F au loslat operation.

FI.sher producrs ... the ell"ts tholcel

B FLIIHllfeoIP.~
P.O. B Oll 976. Topeka, Kansas 66601 (913) 234-<l198

FIlEl PARKIli
III::t.UD" IlYERNIQII SPACl fllll
ClII'\fID.YSlli-CIITlIIID Ws

I",

P.o. 80. 35lll45. Riverside Sla.
M~. Fla. 33135

January 27-28, 1979

. :.~~~(
Convention ? <,

&- I9th Annual \ ~/~~~--"'>
TROPICAl.HAmaOREE.
FLAGLER D¥T~CK -'/:1)"'-,-"

• • • ...,
lliami. Horida '-""J

$3.00

~

(~1
Pre-Registration

NEW CoaxProbe* NEW
Coaxial RF Probe for Frequency Counters and

Oscilloscopes That Lets You Monitor Your
Transmitted Signal Directly From the Coax Line.

CC-5 1
W"'ll 001 h t...."'"

ConrECI""'S

o Black die-cast aluminum body

o Steatite insulators With
welded eyebolts

o Flat-top or lnverted -V
o Handle full amateur power

Commercial qualityIAmateur price

~ At your B&W deafer.

Barker & WIlliamson, Inc. ... 823

10 Canal 51. • Bristol, PA 19007
Telephone: (215) 788·558 1

Dipole
Antenn
Connectors co ",

SoId<.>Ie<l Eoj ..........

Stand Up to C~~~,

Winter's Worst

The

•

USE IT ON 2 METER RIGS TO ADJUST
FREQUENCY. The CoaxProbe · has a range
011 .810150 mnz.
MONITOR YOUR MOOUlAYlON
WAVEFORM, With an oscilloscope of prop
er bandwidth, you can check your modula
tion for flat-lopping, etc. Ideal for adjusting
the speech processor.
NOW YOU CAN MONITOR SIGNALS when
connected to the dummy load. eliminating
unnecessary on-the-air radiation,
AVAILABLE FOR THE FIRST TIME TO
AMATEURS. Try it lor 10 days. It not
satisfied . send it back for refund (minus
shipping charges) .
Order today from:

CoaxProbe CO. ~c'"
P.O. Box 426, Portage, MI 49081

Michigan Res. Add 4"10 Sales Tax

only $12.95
plus .50 postage

FINALLY! A RF PROBE that lets you connect
Into your coax ca ble for lrequency
measurements and modulation waveform
checks direct ly from the transmitter.
JUST CONNECT THE CoaxProbe* into
your transmission line and plug the output
into the frequency counter or oscilloscope.
Insertion 105S is less than .2db so you can
leave it in while you operate .
A NECESSITY IN ANY WElL·ORGANIZED
HAM SHACK. the coaxpreoe - eliminates
" jerry-rigging" and hassles when tapping
into the coax line is desired.
A SPECIAL METHOD OF SAMPLING
keeps output relatively constant with a wide
variation of power. Power output 01 8 watts
gives .31v out. whi le 800 watts will give
1.8v out. (rms 3-30 mhz.) 2000 watts PEP
rating too!
· Trademark of CoaxProoe Co. tor rt sampling device .

e 1 ~78 by COiXI'TCltIt Co
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This NEW MFJ Versa Tuner II • • •

95
Antenna matching
capacitor. 208 pt.
1000 volt SjlaCing.

.,\ . :\\' LO\\ t:lt I'UICE

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

Meter reads SWR
and RF watts in
2 ranges.

lhO\JC T& NCf,

Sets power range,
300 aoo 3D watts.
Pull for SWR.

In} I I It _ " I \ f lt /

Moon M~"9 ~ ' 8

•

. ,

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

MFJ LOWER PRICES' r.cN;;;;EWC"C, ,""MP""RO""VEO;;-D~MFC;-;J·9;-;:41;-;;-B""HA:::-S-••-.----,
• • More inductance for wider matching range

,..---------------------~ • More flexible antenna switch
• More sensitive meter for SWR measure

ments down to 5 watts output

Transmitter matching
capacitor. 208 pt.
1000 volt spacing.

Only MFJ lJIves you ttis MFJ·941 B Versa
Tuner U with all ttese features at this Jl(iCe:

A SWIl and dUll I1nge wattmeter (300 and
3D watts lull scale) lets you measure RF
power output lor simplil ied tuning.

An antenna switch lets you select 2 coax
jres direc t or thru tuner, random wirelbalanced
line. and tuner bypass for dummy load.

A new elficient . lrwl und Indudor (12 pc
Sitions) gives you less losses than a tapped
toroid lor more watts out

A 1:4 bllun for balanced lines. 1000 volt
capacitor spacing. Mounting brackets lor mo
nne installa tions (nol shown).

Wllh the NEW MFJ Vena Tuner II you can
run your lull transceiver power output - up to
300 watts RF~er ou4:!!:!L- and match your

• • • •
$ $. 00.~ .0 .~ a

~, .' • r - • _ ...._,_, JI-' . .

ANTENNA SWTTtH lets Ylu select Z
CDU lines ereet or thrll tuner, wirelba
lanced I ne. dummy load.

transmitter to Iny teecnee Irom 160 thru 1Q
Meters whelher you have coax caoe. balanced
line, or random wire.

You can tune oul the SWR In your dipole,
inverted vee, random wire, vert'caf, mobile
whip. beam Quad. Of whatever you have.

YIU can even operate all bands wilh jusl

one exiSting antema. No need to put 141 seea.
rate antennas for each band.

InCniue the usable hoIndwldth 01 your mo
bile whip by luning out the SWR rrom inside
your car. Works ceat wilh all solid state figs
(like the Atlas) and with all tete type figs.

b travels wei, too. Its urna compact size
8x2x6 inches lits easily in a small comer 01
your suitcase.

This bnutlful ItIIe tuner is housed in a
deluxe eggshell white Teo-Tee enclosure with
walnul grain Sides.

SO·Z39 coax clnnectm are proviIJed lor
transmitter input allll coax led antennas.
Quality five way binding posts are used for
the balanced lill£! ifllU ts (2). random wire ifllUt
(1), and ground (1).

NEW 300 WATT MFJ VERSA TUNER U'S: SELECT FEATURES YOU NEED.
NEW MFJ.f45 HAS SWR AND DUAL RANGE
WATTMmR. ."EW tOWER I'HI(;t:

$6995 1- -::-:-11I.@ f) 9 £!~
S-" W 'IIIOII ,_ •• I II;~ .

NEW MFJ.944 HAS 6 POsmoN ANTENNA
SWITCH Ott AlONT PANEl.

$6995
:'lEW U)WER I'HIO :

-=o't (- ~•~";'}1,, 9 G 1117~
II.. " MfJ-u,a 1001 IInSWlllW,n"'lIIIr.

NEW MFJ.943 MATCHES ALMOST ANYTHING
fROM 1.' THRU 30 MHz.$5995~t'EW Lmn:H PHln.

"~.~r~9 -!J._,.J," 41'7 •
s...... MfJ-U'I, . _. '-- .
$WlIIWlllIIocl".. ...... , .... 1I000n1ln1 _kll, l1h6 iL

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.
MFJ.901 VERSA TUNER MATDlES ANYTHItG.
1.' THRU 30 MHz. ~E\\' !.IJWER I>Hl n :

$49951:;WIo (; 0 I
EftclInl12 ,...- .. iIllhomr '=,....,,,...==~........,n I. MlICIII• .,.... , ...., ..nd....1... ,
",,*,1., ,.,.. lIIl.', 11II1,,_ " ', CH • . 200
.1Ih 1If, ". _ . 5121' • .

MFJ.900 EtONO TUNER MATCHES COAX
LINESIRANDOM WlRES.:'l t:" 1,00n:H I'HIO :

$3995~;Q'1;
~p.~~
0,.~

II.. " MfHO' lIul II.. Rlul '" 11III""" line., T"...
" ...... 111III .._ .....

MFJ-16010 RANDOM WIRE TUNER FOR LOHG

;29~:; I.fIUt:R(~(=!~
1.1 lh,. 30 MHI. U. ,. 200 _
,,"n, RF , ulpul. MilCh.. 1IlIj~ ,.d II. 1. ,"I . cn. 12 pnl.
III. 1ncI",,1... 50-231 c,._',,,,. 2>3., IIICM , . • ,lch.. n
., 200 1IfI1I . 1' "a MIl•. ON• .., _ CHI .... ,

... ..52 Order any product from MFJ and try it. tr not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

For technical Information, order/repair status, In Mississippi, outside continental USA, call 601-323-5869.

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

v- RH~ S¥YI(;I!'-S" fHP. 227 77



The Twofer
- double-duty IDer logic

This circuit selects your CW IDer when a repeater is in use, and voice when it isn't.

Fig. 1. Dual-ID fogic schematic diagram.

is stand ard in this area, but
th is ap proach quick ly be
comes o rd ina ry and, afte r a
wh il e, no one li stens to it
anywa y. This is dem on
st ra ted by the frequ en t
ca lls o n th e repea ter from
transients aski ng if so me
one could tell them whe re
it's located. This ca n be
remed ied by goi ng to a
voice 10 whic h gives the
repeate r call , QTH, a nd
any ot her pertinent infor
mation. The di sadva ntage
to t his approach is the
d isru ptive effect a voice 10
has on a QSO. It can get
very confusing listen ing to
two voices at the same
time. The so lut io n to this
problem is the c irc ui t
shown in Fig. 1. It has been
in use at WR3AGU at
Mehoopany PA for about
eighteen months and has
worked fine.

This circuit gives your
repeater "memory" capa
bilities. While a QSO is in
prog ress, an enable signa l
is applied to you r CW 10 er

T here is muc h to be said
about the advantages

and d isadvantage s of e i
ther a vo ice o r CW ID. The
best of two worl ds wou ld
be to ha ve both, wit h th e
ri gh t o ne se lected auto
m at i call y acco rd ing to
condit ions on the repeater.
For example. a CW-only ID

.,

C. A. Kotter K3JML
IlOl Gemini Street
Nanticoke PA /8634

'" 0,. ,
~[C COIl " • t)wlCE

,.1" 3')'ce ,,(sus , . tV""("

~
• '" • '" "I1O~'~ Ii) U,"',

J
'IX' ..

.., TO U ' Ul

" . ••
TO '0 r". u _ .....u . H£lD LO

.474IOOU .., . " h T,"[ TO '0 '" TO r ..... u, ,.,

., " •" ... ••
•• J:0 5. ' ® ••_. ,.
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- VCC
~

LEO

I LEO

Q low . This gives you a CW
only 10. Th is becomes very
handy if it is necessary to
remove either of the lOers
for maintenance.

Thi s ID selector will add
a b it o f " in tell igence" and
courtesy to your repeater's
automatic operation and
provide var iety and relief
from monotony to the c ps
who monitor your repeater
consistent ly.

I'll be happy to help with
any quest ions you may
have regarding connec t ion
to your repeater if you wi ll
sup ply the necessary infor
mation and inc lude an
SASE .•

K3JML

10K 10K

Component layout.

A
B
c

~~.I
.......

PC board (art work by K3ETN).

+5VCC
~

10 selec to r is the use of 51 .
an SPOT swi tch with a cen
te r off posit ion . With the
sw itch in the off position,
10 selec t ion is completely
autom atic as described
above. However, when put
in the posit ion where the
clea r input (p in 13) i s
grounded, the Q output
goes low and the Q output
goes high and they both
stay that way as long as the
sw itch is in that posit ion
for a vo ice-only 10. Con
versely, when in the posi
tion w here pin 10 (set) is
grou nded , the f l ip-f lop im
mediately goes into the
stat e w ith Q high and

330 1M JUMPER

EJ ? 7474 I
4 .7K

20J<F k: 'N'.~

)
T\ NPN

or inconven ient. an invert
er will have to be used to
provide the necessary in
version be tw een the re
peater t ime r and point B.

The 7474 works as fo l
lows: The info presented at
the 0 inpu t goes on to the
Q ou tput w henever the
cl ock changes from low to
high. The only t ime the out
put can change is when the
c l oc k go e s p o siti v e .
Changes on the 0 input are
not passed on if the clock
is held high o r low. Infor
mation on the 0 input can
be changed at any time. It
is only its value at the in
stant of the po sitive clock
ed ge (time to 10) that mat
ters. Thi s is wha t is entered
into the f l ip-f lop .

So , when it becomes
t ime to 10, point B should
go high. At t his instant, the
fl ip-f lop chec ks its 0 input .
I f i t is low (the 555 has
t imed out because o f no
repeater act iv ity in the last
20 seconds). the low is
passed on to the Q output
and the Q output goes high
enabling the voice 10 . If
your voice 10 requi res a
low to enable, an inverter
can be used after the Q
output or the Q output can
be used to enable the voice
10 and the Q output for the
cw ID.

The last feature of this

Opera tion

Referring to Fig. 1, the
555 timer chip and Q1 are
set up as a retriggerable
monostable. The 7474 is a
dual -D f lip-f lop. In opera
tion . point A is connected
to the repeater COR l ine at
a point t hat is normally
high and goes low when a
signa l is received . If this is
not possible (i.e.. the only
point easil y access ib le is a
po int wh ich is normally
low and goes high when a
signa l is recei ved). a tran
sisto r o r IC inverter can be
used between po int A and
the base of Q 1 and pin 2 o f
the 555 t imer to give you
the necessary inversion.
Every t ime a signa l is
received, the 20 uF timing
capaci tor is d ischarged by
Q1 and the 555 is reset .
During thi s t ime, the 555's
output (pin 3) goes high
and wlll stay there fo r 20
seconds unless retr iggered .
Every time the receiver' s
COR indicates a received
signal, the 555 is reset and
retr tggered for 20 more
sec onds . Thi s high is ap
plied to the base of Q2
through a limit ing resi stor
making its co llector go
low. Th is lights the " CW"
lE 0 to let you know that
thi s 10 will come up next.
The " vo ice" LED on pin 3
of the 555 w ill light onl y
when it times out. This oc
curs only af ter about 20
seconds o f repeater inac
tivity .

The information on pin 3
of the 555 is also presented
to the 0 input of the 7474
fl ip-flop . The C (clock) in
put of the 7474 is connect
ed to your repeater ID
timer at a point w hich is
normally l ow and goes
high when it 's time to 10.
Again, if th is is not poss ible

wh ich causes the 10 to be
given in CW only. When
the repeater is not in use,
when it is kerc hunked . o r
when the last ID after a
series of transm issions is
given , t he ci rc u i t will
enable the voice 10er.
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James D. Poweu II N8AMR/4
6400 J Terrace View
Blacksburg VA 24060

Adam-12 Revisited
- a scanner unscrambler

This simple circuit will decode the most common scramblers used, and is small enough to fit inside
hand-held units.

A fter bu y ing a new V HF
high-low scanner and

adding all the necessary
op t ions suc h as crysta ls,
flexible antenna, and re
c ha rgea b le batteri es, I
found that it w as st il l lack
ing one usefu l opt ion, an
un scrambler. Many poli ce
d epartmen ts use a scram
bler on some transmi ssions
for one reason or another.

A lthough there are sev
eral schemes for scram
bling o r encoding audio, by
far the m o st co m mon
method is to feed the audio
signa l al ong with a ca rr ie r
into a ba lanced modul ator
before transm iss ion. Typi
ca lly, a 2-3.5 kHz ca rr ier is

in jected along with the
aud io, producing a DSB
signa l centered about the
ca rr ie r frequ ency . Thi s sig
nal then modula tes t he
transmi t ter in the normal
manner .

When a scanner that is
not equipped with a de
modulator like the one at
t he t ra nsm itter recei ves
the scrambled signa l, i t
produces the same sort of
gar bled (and un intell igibl e)
audio you hear f ro m an AM
rec eiver t uned to a DSB or
SS B signa l. The f act t hat I
cou ld no t rec ei v e t he
sc ram b led tra nsm iss ions
was enough to prompt me
to const ruct a ci rcuit to

recover t he audio. I wou ld
l ike to remind anyone w ho
builds one of these decod
ers, that , as with any other
info rmation you might ob
ta in over you r scanner, you
cannot d ivu lge t he content
of the trans miss ions.

The Circuit

I designed t he circu it
wi th the fo llowing condi
tions in mind :
1. The ci rcu it must operate
on the scanner's S-volt bat
tery supply.
2. The c ircu it must fi t in the
scanne r w ith no externa l
components.
3. The change from normal

to decode operation must
be sim ple and quick.

The final demodulator
uses a Signetics N5596
balan ced mod ulato rrde
modu lator. The pin desig
nat ions in Fig . 1 refer to th e
14-pin DIP package. The
Nationa l Sem ico nductor
LM1 496 or an HEP6050G is
also usab le w ith no ci r
cui t mod ificat ions, but the
pinouts are d ifferent. The
carr ier signa l is suppl ied by
le 2, a 555 timer. Poten
t iometer R1 is used to
balance the demodu lator
(null out the carri er), with
no audio input to the Ie. R2
adj usts the frequency of

Pho to A. View of the inside of the Pr0-6 scanner with the
decoder installed. Major components are secured to the
case with glue.

80
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Photo B. View of the foil side of the Pro--6 PC boa rd. The
pen points to the point on the board where the volume
control wire is disconnected and the decoder inpu t and
outputs are inserted.
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shou ld balance the demod
u lator. Connect an oscillo
scope o r high-impedance
headphones to the output
of the circuit, apply power,
and tu rn the decode switch
on . You should have a
square wave o n the osci llo
sco pe o r a tone o n the
headphones. Adjust R1 to
nu ll the ca rrie r o utput.

If all was we ll in the
p rev io us s te p, yo u a re
ready to connec t the de
mod ula tor. Unsolder the
wire o n t he PC boa rd going
to the vo lume contro l. This
is a green wire o n the Pr0-6.
5ee Photo B fo r the proper
location. Solder this wire
to the output of the de
modu lator . Now connect a
short wire from the point
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was as sembled. After oper
ating the sc anne r fo r a few
weeks, I found the ci rcuit
to be stab le enough so that
adjusting the pots agai n
was not necessa ry. Make
the needed tie points by
g lui ng sma ll pieces of
printed circu it boa rd to the
case . Be ca ref ul to mount
the pa rts so that t hey do
no t interfere with the re
assembly of the case.

I used o ne of the chan
nel lock o ut switches for 51.
If you elect to do the same.
refer to Fig. 3.

Testing and Adjustment
O nce the circuit is co m

plete, but before co nnect
ing the a ud io input and
output to the scanner, you

Fig. 1. Unscrambler schematic. 1C1 - N5596 14-pin DIP;
LM 1496 or HfP6050G also sui table; see text. IC2 - 555
t imer, 8-p in DIP. Q1-2N2222 or R52009, NPN silicon
general purpose. All f ixed resistors Y4 W, 10% . • = see
text.

Fig. 3. Modif ications to the channel /odout board of the
Pr0-6 to allow the channel 4 switch to be used as 51 o f the
decoder, Channel 4 o f the scanner will always be active
after the modification.

work with any scanner or
monitor, but the compo
nent placement may have
to be modified d ue to
space cons iderations.

I o riginally planned to
bui ld the demodu lator on a
small printed circuit. but.
afte r seeing how litt le
space was available in the
scanner. I had to resort to
the less elegant point-to
point wiring method. Own
ers of the Pr0-6 can see
where to mount the major
components by referring to
Photo A.

To disa ssemble the scan
ner. remove the two screws
at the bottom of the radio
just below the battery
pack . Now remove the
back by squeezing the
sides of the front half of
the case about 3 inches
from the bottom of the
case. O nce you have re
moved the back. take out
the one screw in the middle
of the pri nted ci rcuit board
a nd re move the front half
of the case.

All pa rt s of the
demodula tor mou nt in the
front half of t he case. The
ICs are mounted by tu rning
the m upside down and se
curing the m with a drop of
glue . Be sure to identify
lead number o ne o n each
IC before glu ing it down .
The ICs will be hard to
remove once glued down,
so I strongly suggest t ha t
you first construct the cir
cu it on a protoboard if you
have one.

Tr impots R1 and R2
shou ld be mounted so that
t hey can be adjusted with
the scanner operating. I
dr illed out two of the
" fake" holes in my scanner
and mounted the pots
behind them. so r could ad
just them once the sca nne r

.""...,
".

"Ol"" (".

the carrier generator . R2
must be set so that the
frequ ency of the carrier
matches the frequency of
the ca rrie r that was in
troduced at the transmit
ter. C1 mu st be selected to
give the proper range of
carrie r frequencies in your
use. Since most systems
use a carrie r frequency of
from 2.Q.3.5 kf-l a, C1 = .1
uF is a good c ho ice in most
cases (see Table 1). Use a
good qual ity 5% capac itor
for C1. as it basically deter
mines the stabi lity of the
ca rri er generator.

Some systems use more
than o ne ca rrier frequency.
Us u a lly t hes e w ill be
de signated as Code 1. Code
2, Code Black, Code Yel
low, etc . If this is the case
in your area. you can add
more than one R2 pot, as
shown in Fig. 1. A slide
switch can then select the
proper frequency. If o nly
one frequency is used, S2
may be el iminated, wit h
pin 5 of the 555 connec ted
direct ly to the wiper ter
minal of R2 . S1 tu rns the
demodu lato r o n and off. I
used one of the c hanne l
lockout switches on my
scanne r for S1 a nd thus did
not ha ve to moun t a ny ex
tra switches o n the radio .
Any genera l-purpose si li
co n NPN t ransi sto r wi ll
work for Q1 . The audio in
put to the demodulator
shou ld be about 100 mV
rms . This is ava ilable at the
input to the volume co n
trol of most scanners .

Construction
My sc anner is a Rea listic

Pro-S VHF high- low by
Radio Shack. so the photo
graphs and detail s of the
text apply to thi s particular
radio . The circu it itself will

Fig. 2, Details o f decoder input and output connections to
the Pr0.6 scanner, Other brands of scanners will ha ve
similar configurations.
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Table 1. Selection guide for (1 . Lowest, highest, and
center frequencies of each range obtainable by adjusting
R2 are given.

Carrier frequencies ob tained (Hz)

voltage increase (approx
ima tel y) that you have
above 6 volts; also adjust
R3 to give '.0 mA current

into pin 6,
I will be glad to answer

any questions if an SASE is
enclosed.•

Highest

6000

4000

3000

3500

2500

2000

Center

1650

1000

800

lowest
Value of
C1 (uF)

0.10

0.15

0.20

If your scanner operates
on a higher voltage. sca le
up R4. R5. and R6 by the %

Comments and Conclu
sions

In operation, the de
coder has been totally
stab le and performed well.
When the decoder is
switched off , it draws
about 3 mA. When it is
switched on. it typically
draws 15 rnA and has litt le
effect on battery life.

o n the PC board where you
removed the previous wire
to the input of the demod
ulator.

When 51 is in the off
position, t he scan ner wil l
work no rmal ly. When you
hear a sc ramb led message,
tu rn the demod ulator on
an d adjust R2 for a read
ab le output. If you cannot
get a low enough frequen
cy fo r your needs, simply
add some capaci ta nce to
C1, as in Tab le 1.

Continued on page 93

I think this legislation bears
looking into by ama teurs, and
I'll be interested in reading fur
ther comments on it.

Mark D. Johns WAIRGV
Iowa Falls IA

I DElETE THE DOWNLINK I
I would like to express my

opinion about the OSCAR-type
ham satell ites with downlinks
into 10 meters now that the
band is lul ly open f o r
worldwide communications
direct. It would seem that the
lime has come to turn off the
OSCAR 10 meter downl ink.

The reason for my position is
that even 100 kHz is a lot to take
out 01 the usable spectrum.
Now that the Soviets have put
up their two satellites, this has
increased to 200 kHz, which
seems to be lorbidden territory
for those wiShing to make
direct contacts.

The pass time over any given
area may be good lor on ly 15 to
20 minutes of acquisition, but
now that near-normal di rect
skip prevai ls over such a wide
area in all directions, it means
that interference chances are
many times greater because 01
the wider area a direct skip
signal may cover.

There are several other fac
tors that make OSCAR·type
satellites unethical at this time,
one being the large number of
Civil Emergency Preparedness
Stations which have been
established on tt.ese frequen
cies since shortly after WWll,
another being the many QRP
stations which have been
squeezed out of the lower por
tions of the band by high
powered activities there.

It is unfortunate that the
Soviets chose to make their
major output in the 10 meter
band at this time of increasing
good skip conditions.

I have suggested to AMSAT
that if they lead the way now by

through the Committee on In
terstate and Foreign corn
merce. of which Van Deerlin is
chairman.

The Van neerttn-srev bill has
received a great deal of press
among broadcasters because
01 the sweeping changes it
would make in regulation of the
radio/television broadcast in
dustry. The point is to
deregulate the broadcasters,
and let free enterprise take ils
course. The bill also seeks to
break up the Ma Bell/AT&T
monopoly.

But HR·13015 would also af
fect amateurs. Amateur radio is
not specifically mentioned in
the bill, and that in itself is
disturbing, since it would at.
teet us so directly. The act, if
passed, would repeal the corn
muntcattcns Act of 1934 entire
ly. It would eliminate the FCC,
setting up a 5-member Com
munications Regulatory Com
mission in its place. There
would also be an independent,
policy-making arm of the ex
ecutive branch known as the
National Telecommunications
Agency. The duties of the Com
mission and the Agency, as
outlined in the bill, are primarily
concerned with broadcasting,
although the Comm ission
wou ld also regulate some
" non-broadcast services" such
as common carriers. Again, the
Amateur Service is not men
tioned. (Do they know some
thing we don't?)

One interesting change in
the bill would be the charging
of license fees according to the
amount of spectrum allocated.
A TV broadcaster would be
charged lor his 6 MHz, while an
AM broadcast station would
only have to pay lor 10 kHz , etc.
In reading the bill , I can't deter
mine ilthis same system wou ld
be applied to t he " no n
broadcast services," but can
you imagine what a ham l i
cense would cost if it were?
Our 420·450 MHz band alone
would cost the same as five TV
broadcast permits!
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You are generally on top of
th i ngs coming out of
Washington which affect
amateur radio, so I am
somewhat surprised that I've
read nothing in 73 (or In any
other amateur pub lication)
about a bi ll currently in Con
gress which could have an im
pact every bit as great as
WARC. The bi ll is HR-13015,
which was introduced last June
by lionel Van Deerttn (D·Cal.)
and lou Frey (R·Fla.). It is titled
"Tile Communications Act of
1978" and is now moving

voted to have W7PGY, his
highness and not so exalted
ruler of the Northwest Division,
Mr. Thurston, act as a caretaker
director unti l such time as the
aforementioned l it igat ion is
resolved. So far, the litigation
has gone on for almost 2 years
now, and, by the looks of it,
probably a couple more years.

Well, fellow members of the
Northwest Division. it seems
we are enslaved to the junta in
Newington under direct corn
mand 01 Field Marshal
Thurston. Heil! Heil! long live
the reqlrnel!

I must close lor now and pay
homage to his excellency ,
W7PGY, on my knees bowing
down towards Seattle.

Phillip J. Kelly, Sr. WA7DKA
Vancouver WA

P.S. I have remained a member
olthe ARRlior the so le reason
that if any reasonable facsimile
of a lair election is run, I want to
be able to vote W7PGY out.
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reason , t he BS that the ARRl
has dished out to Mary has
frust rated me.

Mary, as far as I know,
started having trouble when
she ran against W7PGY in the
last d irector election . I don't
know that Thu rston was re
sponsible for the mudsl inging
t hat Mary got, but he certainly
benefi ted the most from it. If
enough people had read be
tween the lines, just maybe the
election would have come out
di fferently.

When the election for SCM
came up, two people were nom
in ated: W7QGP and W7IEU.
The results of the election are
obvious; Mary was disqualified.
I have proof that Mary was dis
qualified after t he fact. It
seems that the people charged
with look ing after our best in
terests took it upon themselves
to change the rules or by-laws
so as to disqualify W7QGP; this
caused W71EU to win by ac
c lamation.

After the fiasco of the SCM
election, Mary filed suit in the
court system out here. This
brings me to the next point of
interest.

A few months ago, notice
was given in QSTthat elections
were to be held for Northwest
Divi s ion Di rector and Vice
Director. When after t h e
deadline for nomination peti
tions had expired and only
W7QG P and W7PGY had been
nominated, the election was
set aside until the litigation
concerni ng the SCM election
was settled. Meanwhile, the ex
ecutive board (minus W7PGY)
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Midland's 13-510 Is One Great 2-Meter Mobile.

r!

NEW!

NEW!

NEW!

NEW!

NEW!

NEW!

The 13-51 0A 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 13-510A microphone connector is pre-wired for your Touch-Tone
encoding microphone.
The 13-51 0A has a 7-pin accessory connector for your Touch-Tone ' dial ,
tone-burst generator or discriminator meter. "Touct>-Tone isa 'eQlSl"'ed l, ademar~ ot AT&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 construe
lion, earned its reputation as one lough 2-meler FM mobile.
Now Midland has made the 13-510A an even more versatile
performer!
The 13·510A P.L.L. synthesizer splits the 6 MHz spread be
tween 143.00 and 149.00 into 600 discrete frequencies. and a
5 KHz up-shift delivers 600 more for a tota! of 1,200 ... shown
directly on the digital display. In addition, there's access to 4
available offsets for repeater operation on ± 600 Hz with c rys
tals supplied or up 10 6 MHz spread with you r crystals installed .
Inside the 13·510A, there's a highly sensitive (0.3 uv). highly
selective (-70 dB at ± 15 KHz) dual conversion receiver with

dual gate MOSFET AF and mixer stages, crystal filter in the
t st IF. ceramic filter in the 2nd IF. and helical resonators in the
AF amplifier.
The transmitter is conservatively rated for 25 watts output,
switchable to 1 or 10 watts for repeaters. and uses direct FM
modulation to deliver natural sounding audio.
Other features making Midland 's 13-510A the one to look at
include automatic protection circui t for the output n ansistor.
internal DC filtering and polarity protection. a deep-finned heat
sink for the power transistors . and electronic switching that
needs no mechanical maintenance. Mobile mounting bracket ,
base stand and push-to-talk microphone are included.

CHECK OUR SPECS:
RECEIVER. Type, dual conversion superheterodyne, 1st IF frequency : 16.9 104Hz. 2nd IF t reqcency: 455 KHz. SenSltiliity: l ess
than 0,5 uV IOf 20 dB quieting (0.3 uV lor 12 dB SINAD). Spurious response: ·60 dB , Squelch lhreshold l ess than 0 ,3 uV ,
ModulatIon Acceptance: ± 1.5 KHz. SelecllVlty: ·10 dB al t i S KHz, Audio output power: 1.5 wans a t S ohms.

TRANSMITTER. Outputs 1. 10. 25 warts. Frequency deviatIon: Adjustable 3 - 16 KHl lnormal 5 KHl) . Audio Input: 600 ohms.
Modulahon system: DIrec1 FM . SpurIOUS AadiatlOfl: l ess than ·60 dB below came-
GENERAL. Power: 13SIIQ/ts DC. negabve ground, CurrerM dram: Transmrt. 2 ·1 amps.; receive. O.S amps allera98. Antenr'la
impedance' 50 ohms. Unrt sue: 2-5IS" l( 6- 13116" • 9-5 .'S "' . Urwt weight : 6 ,6 bs

Want to know more? See your
Amateur Radio Dealer for Midland Quality

• P.L.L. " 220" MOBILE
· CRYSTAL " 220" MOBILE
• ANTENNAS & ACCESSORIES

• , . or write for free full-color brochures. ", M 41

IDLAND
INTERNATIONAL

P.O. Box 1903, Kansas City, Missouri 64141

".,,- Ru der Ser.ice-see 1'8{1e221 63
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LArry Griffin WBjNYX
306 W i Key Blvd .
Mid lOT51 City O K 71 JJO

Digital RTTY Is Simple
- easy as 01, 10, 11

Copy wi de- or narrow-shift RTTY with this digital converter.

some research a nd tryin g
to decide o n o ne of the in
expensive RTTY converters
desc ribed in diffe rent
magazine arti cles, I
thought how nice it would
be to connect my digital
frequen cy counter to the
speaker of my receiver,
display the frequency, and
tell m y Teletype unit ,
" W he n th is display
cha nges from 2125 to 2295,
d isconnec t the power from
th e pr int ma g ne t ." Of
course, there is no way that
my counter was going to
keep up with the rapid fre
quency shifts of rad iotele
type, but the idea stuck
with me. It resulted in an
ine xpe ns ive RTTY con
verter that is easy to build
and operate.

The main element in get
ting a good copy on a Te le
type is to turn the print
magnet off and on at a

speaker to the Te letype
print mag net in a language
it could understand was a
p rob lem . W hi le doing

Fig. 1.

teletype (RTTY). 1 have a 2
meter rig and an old
Teletvpel unit. but get
ting the audio from the
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Lately, I have become
interested in getting on

a local 2 meter repeater
and working so me radio-
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Fig. 2.

sho uld be al igned for the
standard aud io fr eque n
cies used in you r a rea .
LE02 will blink as a shif t in
frequency o ccurs and, if
the PLL circuit is used , will
also " unlo ck" randomly,
especially on wide sh ift.

Some other input ci r
cui ts could be used, such
as a n FET or Sc hm itt tri g
ge r, a nd some noi se limit
e rs a nd aud io f il ters added.
but they a re not at all
necessary to get a good
copy fro m a good signa l.

I built the converter with
VHF RTTY in mind, but
have used it to rece ive
Teletype on the HF bands
where noise and fadi ng did
cause prob lems. As long as
the a udio was decent a nd
no ise was at a m inimum,
the converter didn't m iss a
cha rac te r.

The phase lo cked loop
ci rcu it us ing the NE567 was
built as an autosta rt ci r
cuit, but makes a great aid
fo r tuning .

For more info rma t ion on
the NE567 PLL, see the
November. 1977, issue of
73 Magazine. For more in
fo rmat ion on one-shots ,
see the Febru ary, 1977,
issue of 73. If you need to
do some reading about
radioteletype in ge nera l,
re ad the September, 1977,
issue of 73.

I etched a 3" x 5" ci rcui t
board a nd had p lenty of
room on the board for the
power supply. A bread
board o r hand-wired circuit
will work just as we ll.

T he conve rte r was
ho used in a Radio Shack
cabinet no . 27()"252 . The
LEOs a re Radio Shack no .
276-026. •

••c.. s
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put could al so be used to
drive a UART.

The converter should be
se t to convert na rrow shif t.
Then it will decode both
wide and narrow shif ts.

To adjust the converter,
app ly a 300-500 mV p-p
a ud io signa l at the desired
ma rk freq uency to the
a ud io inpu t. Co nnec t a
sco pe to "Q" of IC1(A), p in
5. This o utput shou ld be a
clean square wave at half
the input frequency . Dis
connec t the scope and con
nect it to "Q" of le2(B),
pin 12. Adjust R1 until the
low-level pulse width is
equal to Pw. Pw = 1/F +
85 , where Pw is the pulse
width in seconds a nd F is
the input ma rk freq uency.

Disconnect the scope
a nd connec t it to t he "Q"
o utp ut of IC1 {B). This o ut
put sho uld be high . Ad just
the inpu t to the freq uenc y
of the space signal (ma rk
frequency + 170 Hz fo r
narrow shift). "Q" should
be low. Shift the audio fre
quency from mark to space
and back. The " Q" output
should now shif t with the
input; 1 equa ls mark, 0
equals space. If the Pll
tu ning ind ica tor is used ,
adjust t he a ud io inpu t to
t he mark frequenc y a nd
then ad jus t R2 unt il LED1
tu rns o n. Adjust R2 a nd
find the center of the band
width of the PLL. The con
verter is now re ady to con
vert up-. down-, na rrow-.
and wide-shift radiotele
type.

Tuning is done by ad
justi ng the bfo o f t he
re ceiver a nd is not di f
fic ult. If t he converter is to
be used o n 2 me ters. it

a nd t he output pul se width
can be se t by an RC net
work . It a lso ha s a "cr'
opposite of " Q".

There are two one-shots
in an SN74123. One of
them is used to help square
the audio input . The RC
time co nsta nt of this half is
set for app roxi ma tely 150
~s .

The input ci rcuit was
des igned to work with the
speaker connec ted to the
a udio output used . Only
300 mV pop is requi red to
get a sq ua re audio wave
out.

The audio input is
sq ua red and co nd it ioned
by Q1 , Q2, and 1C21A). The
"Q" output of IC2(A) is
connected to the clock in
put of IC1lA) . IC1 lA)
d ivides the inpu t freque n
cy by two . The high logic
leve l at the "Q" of IC1(A) is
now equal in time to the
t ime it takes the input fre
quency to co m ple te o ne
cycle . With 2000 Hz at the
input, the " Q" output of
IC1 (A) will be high for 500
jJs; at 2170 Hz. " Q" will be
high fo r 460.8 jJS.

W hen " Q" of IC1(A) goes
high, t his clocks IC2(B),
caus ing "Q" of IC2(B) to go
low at the same tim e . The
ou tput p u lse lengt h of
IC2{B) can be adjusted to a
d esired length by R1 .

If the outp ut pu lse
length of IC2(B) is set to
480 jJS and input frequen
cies of 2000 Hz for mark
and 2170 Hz for space are
used, the ""Q" output of
IC2(B) w ill be low fo r 480 jJS
a nd will go high wh ile " Q"
o f IC1(A), o n ma rk, is st ill
h igh. But it will go high
afte r "Q" of IC1 (A), o n
space, goes low. The low
to-high trans ition of "cr',
1C21BI, clocks t he "Q" of
IC1IA) into "Q" of IC1 IB). A
"1" will a lways be clocked
in for a mark and a "0" will
be clocked in for a space ,
as shown by Fig. 2.

The " Q" 0 ' "0" of
IC1 {B) can be se lected for
upshif t (Q) or downsh ift
(Q) and used to drive the
lo op sw itc h, Q4. This o ut-

pre ci se timing rate . A
" ma rk" turns the magnet
on; a " space" turns it off .
At 60 wpm, the number of
marks a nd/or spaces that
occ u r during a 163 m s
period tells the mac hine
which character to print. A
"space" is no t the c ha r
acter you get when you hit
t he s pace b ar , but it
s ignifie s t ha t no c urre nt is
being d rawn by t he loop.

I knew the first thing I
need ed was a square audio
wave to clock the d igita l
c ircu it ry. After a few hours
of bu ilding different sq ua r
ing c irc uits, Q1 , Q 2 (Fig. 1)
turned o ut to be the o ne
with the best waveshape
with the minimum output
voltage req uired to obtain
a sq ua re wave o utp ut.

Ra the r t ha n u s e a
me thod of counting t he
au d io frequen cy, I decided
that it wou ld be easier and
requi re le s s pa rt s to
measu re the t ime between
cycles . In order to do thi s,
the first c ycle has to turn
on a timer and the next o ne
turns it off. I used the
popula r divide-bv-Z meth
od using the SN7474 dual
Dvtv pe fli p -f l o p . T h e
SN7474 can be used as a
place to store data , a lso.
When the SN7474 is clocked
by a low-to-high voltage
transition at its clock input,
the vo ltage value of its
data input (D) is moved to
the " Q" output. The "cr'
out put is always the op
posite of "Q". Data is re
ferred to as a "1" being the
higher voltage (4 V typical
ly) and "0" being the lower
voltage (. 2 V typ ically). If
the "q ' is connected to
the " 0" input, t he " Q" out
put will be high o n every
othe r clock cycle because
"0" is always the oppos ite
of "Q". This di vides the
clock frequency by two.

Now that " Q" is a "1" for
one co m ple te cycle o f the
input frequency, a refer
ence pulse is needed to
compare this time wit h.
The SN74123 provides this
pulse. The o utput of the
SN74123 can be trigge red
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Jamu R. A voli K3MPJ
J 26 J Brinton Road
Pi rrsburgh PA 1522J

Take the Pledge
- a no-compromise console

This simple approach to building yo ur final equipme nt features two-tiered, sloped construction,

Pho to A.

F o llowing a long h istory
of fut ile attempts at

misusing desks, adding tab le
top exte nders, building
shelves, and the like, I fina lly
dec ided upon the pictured
design fo r my ama teur rad io
equi pment console. Photo A
illustrates the uni t, complete
with the following features:

1. a slo ped top to aim
the upper eq uipment
down;
2. a sloped bot to m to
aim the lower equip
ment up;
3. a storage shelf for
books , logs, parts,
meters, ctc.:

4. an inexpensive wood
grain contact paper
finish; and
5. portability to sit
atop any existing table
o r desk.
After est imating the costs

to have it bui lt from particle
board covered wi th For
mi caTM by an acquaintance
who is a par t-time ca binet
maker ($350), or simply to
purchase a metal workbench
of similar style but less ca
paci ty ($150), I made myself
an offer that I cou ldn't re
fuse: " Do it yourself, but
take your time and do it
right, and the XYL will be on

your side forever!"
The total construction

costs will be variable, mostly
dependent upon your current
supply of scrap lumber and
hardware as follows:

1. two alumi num angles
@ $4.95
2. four "l-braccs @ 504
3. twent y fcet wood
grain con tact paper @

59<1
4. screws, nails, glue,
etc ., for $5.00
5. optional electrical
outlets and lamp(s)
6. one and one-half
sheets of plywood (4' x
8' x W ' )

Begin to get the overall
construct ion details clear in
you r mind by referring to
Photo B and Fi g. 1. The uni t
is fo ur feet wld c, by all the
dimensions sho wn in Fig. 1.
The dotted lines represen t an
internal barrier to keep things
fro m getti ng lost in the very
least accessible noo ks and
crannies. The shaded areas
represent the internal sup
ports needed for strength and
stabili ty .

I stress the use of plywood
instead of particle board
because of its lighter weight

and ease of maneuverability,
its ability [0 accept screws
and nails wi tbout fracturing,
and its esthetic wood grain if
you elect to give it a natural
wood fi nish in.. lead of using
the contact paper option.

If you are not an experi
enced cabinetmaker, I recom
mend that you acquire and
read the following literature
bef ore co m menci ng the
act ual constr uction:

" How to Buy Plywood, "
Popular Science, Feb. , 1977,
page 122; " How to Work
With Plywood," Popular
Science, Mar., 1977, page
124 ; NBS voluntary Product
Standard PS51-71, Hard wood
and Decorative Plywood, SO
Catalog number C1 3. 201
2:51-71, Go vernment Print
ing Offi ce, Wash ington DC
20402.

The first step towards
construct ion is to precut the
following sizes of plywood
They can be cut most effi
ciently according to the
diagrams in Fig. 2: 48" x 30"
bottom plate, 48" x 18"
bottom shelf, 48" x 12-%"
bottom slope (20

0
cut), 48"

x 24" top pla te, 48 x 11 W'
top shelf, 48" x 11" top
slope (20

0
cut).
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Photo B.

As alterna tives, however, you
may choose to stain it, the n
finish it with varn ish or
shellac, or to pa int it, or to
apply a veneer or a laminate,
depending upo n your needs,
skills, and finances.

Once that finish is com-
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the low-boy fili ng cabinet, as
well as other items already in
the shack. Modern adhesives
work well on a clean surface,
so be sure you have removed
all the sawdust possible with
a tacky cloth before you start
to app ly the contact paper.

You are now ready to
assemble the console. Re
member to usc an abundant
application of glue at every
point of contac t. Then
remember to wipe away the
excess glue after the nails
have been driven and coun ter
sunk. Since the glue is
typically water soluable, all
you need is a wet rag for this
cleanup procedure.

Begin by bui lding the
structu ral portion of the top
and bottom, by referri ng to
Fig. 3. Attach the sides to the
top and bottom plates by
seating all pieces atop the
plates. Then attach the in
ternal supports in a similar
manner, centered left to
r ight, but secured three
inches fro m the open edge.
Now attach the internal bar
rier fo r the bottom sec tion;
its back side should be flush
with the beginning of the
downslope cut of the side
pieces.

Complete the main sec
t ions by affixing the shelf
pieces to the top and bottom.
As you may have f igured out
by now, I've saved the best
for last. The angle cuts of the
slope pieces may have to be
"fine tuned" for an accept
able fit d ue to yo ur manufac
turing tolerances. The best
way to implement those
adjustments is by eyeballing
the fit and adjust ing the angle
o f the cut unti l you're
satisfied with your own
craftsmanship. Now app ly the
fron t and rear ledges, and all
the hard work is over. The
tedious work now begins!

Take a few moments to
smooth the edges and joints,
to counters ink all the nails,
and to fill and sand all those
countersunk nail holes, joint
gaps, and surface imperfec
t ions. If it doesn't loo k and
feel smooth at thi s poin t,
you' ll be disappointed later,
especially if you opt for a
natural fin ish .

It is now time to apply the
fi nish of your choice. I
decided to use contact paper
because the scrap lumber I
used didn't consist o f all un
fin ished lumber. Also, I
wanted to match the f inish of

The slope pieces require
angled edges if you don't
wan t to usc up all of your
Plastic wooer» !The specified
lengths include the extended
edges of those angled cuts.

Next, precut the internal
supports and sides from
plywood, or from one-inch
pine (the latter is recom
mended if it is available ): 30"
x 4W' bottom sides (two
pieces), 22" x 5" top sides
(two pieces), 6" x 4W'
inte r na l support (for
bottom), 6" x 5" internal
suppor t (for top).

Refer to the details illus
trated in Fig. 1 to make th e
angle of slope on th e side
pieces, and the 20

0
cut angle

on the slope pieces.
Then, precu t the miscel

laneous parts as fo llo ws: 48"
x l" bottom rear ledge, 48" x
1%" top fro nt ledge, 47" x
4Y2" internal barrier (for the
bottom). Th is internal barrier
can be made of any material
from plywood to plaster
board because it doesn't have
to suppor t any weight, it is
not usually visib le, and you're
tryi ng to build th is co nsole
for next to nothing, aren't
you ?

Finally, you can go to
your local bu ilding supp ly
center to acq uire the follow
ing items:

1. four-penny finishing
nails (V:! pound)
2. wh ite glue (large
bottle)
3. four 3-inch 'f-braces
with mou nting screws
4. two 8-foot lengths of
%" angles of 118-inch
aluminum
5. six #8 xl" alum i
num screws, bevel-head
6. six #6 x W' alumi
num screws, flat-head
7. miscellaneous elcctrl
cal fixtures if you
aren' t reusing whatever
you were using before
you decided to build
this project ( I used two
out let strips with six
outlets each, one for
the top and one for the
bottom); you may also
wan t to install a small
fluorescen t lamp fix
ture
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plete, the legs can be con
structed The top is sup
ported by, and separated
from, the bottom by two
aluminum angles reinforced
by four "l-b-aces. To fabricate
the aluminu m supports, first
make I~ cuts on the same
edge of both pieces of angle
as illustrated in Fig. 4, th en
scrap the nine- inch cutoff. At
the po int of each cut, secure
the uncut si de in a vise (or
between two pieces of scrap
lum ber held to geth er by two
O clam ps). Heat the area
thoroughly with a propane
torch, then slow ly and care
fully bend the metal to form
a right angle, l aking special
care not 10 crack the metal

on the bend. On each piece of
metal, the edges of the two
cuts that are now opened 90

0

should be filed smooth, as
should the newly created
corners. Drill three holes in
the forty-eight inch section,
one centered wi th the other
t wo located sixteen inches
each side of center. Counter
si nk these holes to accom
modate your flat-hea d screws;
they will hold the top sectio n
to the angle pieces.

Tu rn the top section
upside down to drill pil ot
holes for these flat-head
screws and for the Tvbraces.
Secure th e aluminum sup
ports with the flat-head
screws, then install the

T-b r ac es for additional
strength, centered eight
inches each side of center, as
illustrated in Fig. 4.

Right side up, this assem
bly will wobble easily on
these legs, but once secured
to the bo ttom with three
screws on each side, it will be
sturdy enough to support a
h uman being, let alone your
kilowa tt amplifier! That task
is easi ly accompl ished with
two bevel-head screws in each
fron t leg, and one in each rear
leg.

Insta ll yo ur ou tlets a t the
rear of each sectio n, and
secure the feeder cable for
the top strip to th e back of a
rear leg to hide it. If you

opted for a lamp, install it
now, too.

Finally, sucker an accom
plice ... er, ahem .. con
vince an able-bodied acquain
tance to help you carry your
creation from the woodshop
to the ham shack, and lift it
atop your old desk or table.
If you used the co ntact paper
fi nish, remember to be
carefu l not to snag or to tear
the plastic when you finally
move in, connect, and chec k
o ut your equipment. Now
yo u may call in the boss for
her approval.

Say, have you given any
thought to building another
console for your test equip
ment at the service bench? •
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WILSON
MARK IV

OENTRON
MLA-2SOOB

Connecticut Residents Ca ll:
203·667 ·0811

* NEW AND USED EQUIPMENT
"Get on our used equipmen' mailing list"

* TRADES WELCOME
"The best allowances anywhere"

"We buy good used SSB gear"

* FREE CATALOG
"Prices of all major manufacturers"

* SAME DAY U.P.S. SHIPPING
"Just a phone call cwcy "

* COMPLETE RADIO SERVICE SHOP
• Fast Efficient Service . We Repair All
Brands e All Work Guarenteed » Amateur
Extra /First Cla ss I jcenses e Send Us Your
Defective Equipment U.P.S . Collect e Free
Shipping Both Ways If Work Is Done e Most
Repairs Done & Shipped Within 7 Days

95 Kitts Lane
Newington. Conn. 06111
"Near ARRL Headquarters"

Call or write for
your super quote todayI

• Retail Price Catalog

• Monthly Used Equipment List

• Call Toll-Free 1-800-243-7765

KOK
2015R

.- "":1:-. ~ ".,., •• • • • •• n~1"""-- -_...
. "-- -- 111 r'.- - .---. ' -.;' - i " :, •.' • • olt.·•

YAESU YAESU ICOM DRAKE
FT·' FT-901 IC·701 TR.]

,_.
: :~~ ~ I- --

KENWOOD YAESU TEN TEe
15 -8205 FT-227R 544

KENWOOD
TS·700SP

OVER 50 BRANDS
IN STOCK

• KENWOOD' SWAN ' KDK • DENTRON •
• MOSLEY • WILSON • YAESU • DRAKE •
• LARSEN' BENCHER ' Kl.M • BEARCAT •
• B& W ' DATONG ' ICOM' PANASONIC •
• ARRL PUBLICATIONS ' ALLIANCE ' BIRD •
• CUSHCRAFT ' TRAC • MICROl.OG • CDE •
• HAM KEY 'MFJ 'DAYBURN INSUl.ATORS •
• DSI • SAXTON • TEN TEC • REGENCY •
• HUSTLER ' ASTATIC • PIPO • AMCOMM •
• AMECO ' CALL BOOK ' FINCO • TEMPO •

It's Thomas Communications For Top Quality Equipment and Service

OPEN MON.·FR!. 10-6. THURS. 10-8 P.M. • SAT. 10-4

* OUR FINE REPUTATION SPEAKS FOR ITSELF * "YOU SHIP IT - WE FIX IT"

EASY DIRECTIONS : RI. 15 Soulh _ 2 blocks paSI McDonald·. (Bn lin Turnplk~ l
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Two Meter Tone Alert
- keep everyone on call

This system can provide emergency help at the dial of a "9".

panles and ambulance se r
vices. Two meters is ideal
for thi s, with it s local
coverage a nd fi xed fre
q uen ci e s fo r repe a ters.
Since a great ma ny hams
now have touchtone t
pads fo r autopatch , it
wou ldn 't be ve ry difficu lt
to use these to activate two
meter moni tors. All a per
son needs to do is access a
repeater and touchtone in
a ce rta in code .

Since a fa ir number of
repe a t er s now ha ve
autopatch. the tone a lert
decoders would have to be
de s igne d to ignore the
tone s u sed in making
phone calls. The easiest
a nd most reli able system
of accomplishing thi s was
to dela y the out put of the
decoders so that the tones
would have to be present
fo r at least 4-6 seco nds to
trip the monitors . Th is
doesn't mean that it ca n
never trip du ring routine
autopatch use, but anyone
who holds a key down for
that lo ng ne ed s hel p
anyway.

The number 911 is the
most often used tel epho ne
num ber fo r emergency se r
vice , so we decided to
ma ke our tone alert system
act ivate when the number

The morning after Frank
W B3HIY had found some
st randed m otori sts in need
of first aid for f rostbite,
l arry WA3Y IR and I were
discuss ing the use of the
loca l repeater during times
of emergency. la rry, who is
the emergency coordinator
for Westmoreland County,
suggested tha t it wou ld be
very useful to have a type
of tone alert simila r to
those used by fire com-

t o t. 'L , II T

\ IIHA ' , ff ' ,I',f

Q.
II VEl PO ..... I II

v ~
WI '" t (JlH .. r

ever, many hams. mysel f
included , do not moni tor
these repeaters as mu ch as
we should because, many
t imes, we are busy doing
something and don't want
to be inte rrupted by local
ra g chewing or routine t raf
fic . Of course, I'm sure that
t here isn' t a ham in OU f

area who wouldn' t d rop
whatever he was doing and
man his station if he was
needed.

The system ready for operation.

0 \ I ,
I •, , •

s"; .. .., , I

"~OllJ "' l "'0 1'1 --"".
5 V"'T I-' ..~

(i~= '
•

0 t-i b.; .A T III <: 1 , .:: •...
•

Rodney A . Kreuter WA3ENK
R.D. til , Box 17G
Ne w Stanton PA 15672

Here in southwestern
Penn sylvania . we

have had our share of
emergencies late ly. The
Johnstown flood and two
hard winters have kept the
local two meter repeaters
from gathering d ust. How-
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Fig. 1.51 - monitor, defeat; 52 - relay contacts; 53 - reset.

5 volts to 0 .5 volts). Now
IC2 has power and it
" listens" for 1477 Hz. If
1477 is present, 1(2's out
put also saturates and
energizes the delay c ircuit,
Ql and Q2 .

Ca pacitors C4 and C7
slow down the ac tion of
the tone decode rs a litt le
(0.5 to 1 second), bu t Q1
and Q2 provide most of the
ti me delay. Add itiona l
time delay could be o b
tained by making C4 a nd

."

tone . IC2, o n t he other
hand. isn't doing anything
because IC1 controls its
power supply and it won 't
have any source of current
until IC1 " hea rs" 852 Hz.
This saves current and pro
vides the means of p rod uc
ing a n ou tput o nly when
both tones are present.

Whe n the tones repre
senti ng the number 9 are
re cei ved by the mo nitor ,
the o ut put (pin 9) of 1(1
sa tu rates (goes from about

Inside view of the tone alert.
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new R3 from :
R3 = (10 ' E) - 1
(R3 in k Ohms)

Now that you have 100
mV feeding the 567s. you
can proceed to more im
portant matters.

As everyone knows. the
tone fo r the number 9 con
sists of two tones, 852 and
1477 Hz. The load of IC1 is
IC2. The re fore , 1(1 is
alway s d ra wing c urre nt
from the power supply and
" listening" for that 852 Hz

Circuit Operation
In the monitor mode ,

audio is fed from t he
receiver to the t o-O hm
resistor, R1 . R1 acts as a
load for the audio
amplifier and should
match its impedance. If
you don't know what the
load impedance should be,
use 10 O hms.

The vol ume control on
the rece iver shou ld be ad
justed so that the LEOs
light d imly when a se t of
to nes is re ceived . Since
most LEOs have a turn-on
t h resho ld of a bout 1 .7
vo lts , the audio vo ltage
will be about 1.2 volts rms
w he n t he LE Os li g h t.
Resistors R3 and R4 d ivide
this voltage down to abo ut
100 mV, which is a vo ltage
that the 567s seem to be
happy with .

One more note on the
volume co nt rol setting on
the receive r: With t he
receiver pumping out 1.2
vo lts rm s, t he audio power
delive red to the speake r
when the tone a le rt ac
tivates will be about 200
mW. This is ple nty for my
ea rs . If your ea rs are dif
feren t, do thi s:

1) Choose the audio
power that you want;

2) Ca lc u la te the rm s
voltage fo r this power
rating from E - ~
(a ssuming 8-0hm speak
ers);

3) The new R2 = [(14' E)
- 1.7)10.01 (R2 in O hms);
and

4) If you choose to use
less than 200 mW. fo rget
the above three steps. The
LEOs won't light, so leave
them out. Inste ad , adjust
the volume cont rols so tha t
you get 100 mV at the junc
tion of R3 and R4. A scope
o r VTVM will suff ice.

Since the LEOs limit the
vo ltage to 1.7 vo lts peak, it
wo n't be necessa ry to
change R3 and R4 unless
you opt fo r lo wer power. If
you do want to use less
than 200 mV, calculate the

9 is transmitted for longer
than abou t 8 se co nds.
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litt le broad a nd a li tt le
slow to rea ct.

Tune ICl first . Turn R6
fu lly cou nterclockwise.
Ha ve someone tran sm it
the tones fo r t he number 9
(simplex , p lease). Ap pl y
power to the board, wai t
about 15 seconds, a nd then
re se t IC2 . Ad jus t t he
volu me o n your receiver so
that the LE Os just ligh t.

Con nec t a vo lt mete r
from pin 8 of IC1 to
ground. Slowly turn R6 un
til the voltage fa lls fro m 5
volts to about 0.5 volts.
Ma rk this point o n the pot.
Repeat the tuni ng with the
pot in i t ia l ly in the
cl ockwi se position . The
fi na l se tt ing of the pot will
be midway be twee n these
two points . Ha ve yo u r
friend pulse his pad 
about 2 seconds on, 2
seconds off - and make
sure the decoder fa lls eac h
time.

Now p roceed to IC2.
Remember that IC1 must

Adjustment
Adj us tment is not d if

ficul t, bu t it will ta ke some
time, mostl y du e to the
fact that the decoders a re a

be used to defea t the ton e
a le rt, o r you can simply
swi tc h to the in te rnal
speaker of your rig.

Use the highest quality
compo ne nts that you
can affo rd for this project.
This device by its very
nature might be ca lled to
work for months a t a tim e
without an y t e st ing . 1
wo uld suggest that, if you r
loca l repea ter grou p has
nets eve ry wee k , t he
monitors be tested before
each ne t .

Use a t le a st % -W a tt
resistors unl ess otherw ise
marked. Ca paci to rs should
be a t least to-volt unl ess
o the rwise marked . Total
cos t o f t he tone al ert
should not be any more
tha n about $1 5 - junk box
to the rescue!

Fig. 3. Component layou t.

-.
i~.,

,
o

Construction
The easiest method of

co ns truc tion is to use the
a rtwork in Fig. 2 a nd make
a pr inted ci rc u it board.
This would be es pecia lly
usef ul if a cl ub were to
photograp hica lly p rod uce
a lot of boa rds. Perfbo ard
constru ction could be
used, since the ci rcuit isn't
very complex and layout is
not c ritical.

Some components , such
as the LEOs, rel ay, a nd
speake r, were left off the
boa rd so that you can use
any size components you
might have. The re lay
should not draw any mo re
than 150 mAo Mount the
LE Ds somewhere whe re
you can see tha t the device
is rece ivi ng the proper
aud io voltage.

A bypass sw itc h (51) can

r o

Fig. 2. PC board.

(7 much la rge r. but the ro utine eutopatch, noth ing
decoders wou ld be very will happen beca use Q2
sluggis h and it would be never satura tes . C8 will be
more expensive to do it in parti all y di scharged , bu t it
that ma nner. w ill recharge in a few

The time delay operates seconds and be ready fo r
as follows . Initially . an alert.
ca paci to r ( 8 charges to
about 12 volts through
resistors Rl0. Rl1 . and R15.
This causes Ql to turn on
and Q2 to tu rn off . When
pin 8 of IC2 goes low,
ca pa ci to r (8 be gin s to
disc harge t hrough Rl 0 .
Rl1, and R12. When it has
almost completely dis
charged, Ql turns off and
Q2 turns on. This pulls in
the relay and latches the
circuit. Time delay is con
trolled by Rl 1.

Resistor R9 and diode
01 provide th e la tching
function fo r IC2. When Q2
finally satu rates, p in 1 of
IC2 is low, The voltage at
pin 1 is then kept low by
the diode and resistor. By
applying a positive voltage
to pin 1, the circuit is rese t.

If the tones shou ld end
before t he time del ay times
o ut, as in the case of a

"

Parts LIst

Cl , C13
C2, C5, C6, Cl0, C12
C3
C4
C7
C8
cs, Cll
01, 02
03, 04
05
IC1 , IC2
LE01 , LEo2
LEo3
01,02
Rl

0.22 uF
0.1 uF
2.2 uF/16 V
6.8 uF/16 V
1 uF/16 V
4.7 uF/16 V
100 uF/25 V
lN914
l N4001
6.2-voll, l -Walt zener
567 tone decoders
red LEOs
green LED
2N2222 or sim ilar
1052 1 Watt

R2
R3, A1D, A15
A4, A1 4, A18
R5
A6, A8
R7
R9,R1 7
Rll
R1 3
R1 6
ALYl
5 1
52
53
5Pl

68Q 'I, W
10k
1k
9.1k
5k lrimpot vertical mount
4.3k
22k
l OOk t rimpot vertical mount
4.7k
l50Q 1 Watt
12 vol t SPOT re lay 150 rnA or less (see text)
o PoT switch (power-defeat)
relay contacts
N.O. push-button (reset)
8Q speaker
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be wo rk ing befo re IC2 will
operate. Perform the same
type of ad justment usi ng
R8.

After you a re certain
that the pots are set cor
rectly, epoxy, glue, wax, o r
nail polish them so that
they cannot move. Adjust
R1 1 for the proper amount
of time de lay. Six or seven
seconds is okay.

One wa rning about the
tones you use fo r adjust
ment. Be sure that you r

friend has a good touc h
tone pad.

Depending on wha t type
of re lay you migh t have
avai lab le, you might do
more than just switch in a
speaker. A flashing light o r
tone, for example, might
be switched in by an extra
set of contacts.

Us.
It comes to mind t hat a

device such as th is could
be misu sed out o f ex-

istence rather q u ick ly. We
are for tunate here in o ur
area tha t we don 't seem to
have that problem.

To be really effective, as
many hams as possible
should know that a group
of people in your area have
these devices and a re
monitor ing a certa in re
peater with the m. It would
be best if at least a few
people o n each repeate r
freq uenc y have the tone
a le rts.

Another possibil ity that
should no t be overlooked
is t hat ale rts bu ilt for other
tones could be used as a
private line with friends or
the XYL. A dub could also
have its own to ale rt
members to cancellation
of meetings or othe r
business that would affect
only t hose people .

Many tha nks to l arry
WA3YIR fo r his he lp with
tes ting and printed circu it
artwork. •

TEchNicAL
LibRARy

order. The person accepting
the order mi sunderstood and
senl gears for a Model 15. I was
advised the manual was not
ava ilable from the advertiser.
Subsequently, the advertiser
had a macntntst cu t a pinion
gear and I recei ved my three
made-to-order qears. I forgot
about the manual. Recently, I
received an unsolicited check
for $26.00 as refund on the
manual not delivered. A gold
star advertiser-Teletypewriter
Communications Specia lists.
Berkeley Heights, New Jersey.

George D. louden WB9GMF
Omro WI

I COMPUTER USER'S NET I
There has been established a

2650 Co m pu ter User's Net
every Thursday at 2330Z on a
frequency of 3.993 MHz. The
net Is an in formal net dedicated
to t he discussion o f the 2650 In
pa rt icula r and personal com
puti ng in general. Most of the
net pa rt icipants are USing t he
Central Data 2650 system and
they are eager to talk to any and
all .

The present net control sta
t ion is Jerry Johnson WA3WZF,
Fort Meade, Maryland, and it is
hoped to expand the net to a 20
meter version also.

Vincen t Stallo WB2FYZ
Ilion NY

WE AS KED

GOLD STAR

'---__I
Paul Hower WA6GDC

La Mesa CA

w izard w ith e lectron ics, but
"fi fty years a ham and long'
time member o f a CWA" Is
about the nicest thing anyone
could say about me even if it
isn 't correct (see October, 1978,
Issue of 73, page 6)! My tetter of
July 24th providing you with the
original artwork had reference
to larry Harvey N6lY for whom
I did the sketch-he fits that
description . He 's the ham
responsible for produc ing the
l ine printed program of the San
Diego Convention and de 
serves recognition for a job
" well done," most especially in
view of the lack of help and
cooperation which he had to
overcome.

Keep the l eague 's tender
spots exposed 10 t he stove,
Wayne . The pages o f 73
MagaZine certainly g ive Ihe
a mateu r ra dio comm uni ty
much to th ink about and use In
every facet o f thi s great hobby.
May you r tribe Inc rease-also
your ad cont racts and subscrtp
tfons !

You asked. I copied the 14
wpm tape you sent thirty limes
besides c o p y i ng o ff the
air-excuse me, th irty sides,
f ifteen times. Tuesday I got my
General and Advan ced li
censes in one sitting.

So now send me the 21 wpm
tape and the 6 wpm tape. Also,
subscribe me again to 73.

Glen Jacobs WB7CMZ
Eag ar AZ

The good guys sti ll c ut
number the bad guys in the
mal l-order business. In the
spring o f 1978, I ordered a gear
set and service manual for a
l orenz 'retet voet v machine
over the telephone. I paid
$48.00, in advance, for the

I
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Oops! I'm only fifty-six and I
ce rt ainl y wa sn 't any child

own home and if you are o ther
wise not qualified, l ind a com
petent electric ian.

William W. Muessig K4FD
Falls Church VA

Mr. Muessig does not sup'
port h is s ta tement about run
ning appliances directly to a
fuse box us ing separate cir
cuits by referencing the speci 
fic requirement of any recoq
nized electrical codes. Three
wire systems have been devel
oped for specific technical
reasons . They have been in use
for many years and are still tie
ing installed. As in any etec
meet power system, poor con
nections can be hazardous.

As electrica l codes are qu ite
comp lex and d iffer in various
locations, the best th ing to do
is to check your code and see if
your wiring conforms. One of
the problem s is that o lder
houses may not conform to the
la tes t codes, as the codes are
oft en being changed and up
dated in many communities.
Before making any changes, I
would sugges t learn ing the ex
act facts applicable to your
own situation. A licensed elec
trica l contractor will be able to
inspect your wiring and suq
gest what changes would be
des irable or required.

I am in full agreement with
Mr. Muessig 's excellent sug·
gestion tha t any overhea ted
i tems be replaced and bad con
nections corrected. - K4KI.
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MORE GROANING
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from fM9I! 87

l. u:

To K4K I's informative artic le
r-snence Groaning Refrigera
tors" ) in the November, 1978,
issue o f 73 should be added
severa l add itiona l points to
avoid problems he described.
In add it ion to cleani ng up bad
connec tions in junction boxes,
outlets and switches that show
signs o f overheating should be
rep laced. Appliances such as
washers, refr igerators, garbage
disposals, and air conditioners
should be fed by separate c i r
cui ts d irectly from the luse or
breaker panel. A common neu
tra l as he describes in h is art i
cle must be avoided! Balance
the current draw on each side
of the 220·volt service if possi
ble; for example, if you operate
4 w indow air co ndi t i o ners
drawing 7 Amps at tt zvort s. ar
range separate direct wi ring to
each un it. At the fuse panel ,
two un its should be connected
between one of the zao-vort
legs and neutral , and the o ther
two between the opposite leg
and neutra l. If local building
regu lat ions do not permit you
to work on your w ir ing in your

deleti ng the 10 meter downl ink,
the Soviets may do li kewise on
their next venture.

AM SAT a nd assoc i a t es
should be coocretura teo for
providing service into the 10
meier band during the low
MUF, but now is the time to
stop!

Samuel H. Beverage W1M GP
North Haven ME

1'-- 1
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Francis). Ferrara WB8SWH/W8VL
PO Box 56
Enon OH 45j2j

Sneaky Car Security System
- an alarming article

T he recent visit to my
van by an " uninvited

guest" gave me the irn
petus to start co nst ruc tio n
on a rad io-co ntrolled elec
tronic locking and alarm
system which I have con
templated building for
some t ime . Most sta ndard
automot ive a la rms ha ve

c e r ta in di sadvanta ge s,
suc h a s time-delay units
whi ch a llow 30 o r so
seconds for entry. A profes
sio nal thief can ha ve the
door to yo ur car opened,
rad io out, and be halfway
down the block before
yo ur si ren goes off! lock
actuated syste ms possess

the negative feature of
having to punch a hole in
the body of yo ur car. They
are al so a dead giveaway
to the " pro" as to what
type of protection you are
using. But my particu lar
design utilizes a sma ll
battery-powered transmit
ter to activate and deec-

tivate the a larm/rece iver.
without any d irect con
nection to your vehicle.

Almost all of the digita l
circuitry is from the CMOS
family, which is a natural
for automotive applica
tions because of its wide
supply voltage ra nge, ex·
cellent therma l cha racter-
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Receiver and companion transmitter.
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Istrcs. and extremely low
power consumption. To
keep the project as simple
as possible, a set of inex
pensive walkie-talkies are
used as the rf link .

Transmit System Descrip
ti on

Refer to Fig. 1. The
transmitter logic centers
around Ul, a 32 x 8 bit
ROM of the 7488 o r 8223
va riety . These m em ory
chips ca n be bo u ght ,
preprogrammed with ran
dom bi ts on the outpu t,
t hrough the surplus marke t
for a few dollars each, o r
they can be pu rchased new
and programmed by the
buyer. A four-word address
sequence is generated by a
74C93 binary counter, U2,
and the activate/deacti
vate switc h. 51 . The two re
maining address lines are
hard-wired to ground. A
d ifferent eight-bit parallel

output is produced each
time the add ress ' changes.
The ROM outputs are then
routed to multiplexers U3
and U4. On U3. the first bit
is locked low, and , on U4,
the second bit is locked
h igh . Since the multi 
plexers are sequenced with
a 74C9O decade counter
(US). the count on U4 will
never progress past the sec
ond input. The end result is
a ten-bit TT Y format signal
at t he output of OR gate
U6A /B, with the data
cha nging 1 add ress each
time US completes a count
of ten . The baud rate is
contro lled by the MOSFET
oscillator and runs at ap
proximately 50 Hz using
the compo ne nts specified .
The output is split off at
the so urce of transistor Q1 ,
with one leg pa ssing
through the 74C14 Schmitt
trigger (U7) and divide
by-16 co unte r, U8, and

drives counter US at SO b its
per second. The second leg
of the osci llator is the
audio source fo r the data
modulator U6C. The TTY
signal controls the audio
tone by producing ON/OFF
keying in direct proportion
to the digital data . The out
put of the analog switch is
then used to modulate the
transmit walkie-talkie . The
unit shou ld be modified by
removing the mic rophone/
spe a ke r a nd connecting
the data mod ulato r output
di rec t ly into the wal kie
ta lkie aud io line. Aud io
leve l is cont ro lled by
potent iometer R13 and
shou ld be set fo r minimum
distortion by monitoring it
with an oscilloscope at the
output of the sec o nd
walkie-talkie . It is a lso
ne cessary to lock the
TX/RX switch in TX. This is
accomplished by rem oving
the PTT button and bend-

ing the ~w i tc h arm around
to the foi l side of the PC
board where it shou ld be
soldered in place to the
ground pad.

Receive System Descrip
tion

Refer to Fig. 2. The en
coded signal is picked up
by wal kie-talkie #2 with the
audio tone leve l contro lled
by R16 and boosted by op
amp U9. C6, C7, and l2
co mprise a freq ue ncy
se lec t ive network wh ich
allows o nly the 800 Hz
tones to pass. D4 detects
the signa l, and C8, C9, and
R19 filte r it. Q2 clamps the
vo ltage so that it can fire
Schmitt t r igger Ul0A .
whose output is t he
restored d igita l data . Th is
data is then applied to the
serial input port of U11 , a
5-vo lt UART. Clocking to
Ul 1 is provided by a sec
o nd MOSFET osci lla tor,
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Receiver circuit board. Receive rf board is in the upper right-hand corner. To its left are
the tone-to-data converter, UART, and shif t register chain. The bottom half o f the board
contains the digital comparator and logic control circuits. 1/0 connectors are on the ex
treme left, upper and lower.

which is essent ially t he
sa m e c irc u it as the
t ransmit osci llator. The
output of t he UART is a
suc ce ss io n of eig ht-bit
pa ra lle l words whic h are
decoded by t he c ircuitry in
Fig. 3. The decoder pro
vides a signa l w hen it
se nses a n " act ivate" com
mand which sets flip-flop
U16A. When the Q output
(pin 5) goes high, it arms
AND gate U15. At t his
time, if any of the othe r
sw it c he s (52 -55) are
opened , the output of U15
will change state, causing
U16B to latc h, which tu rns
on Q4, trips the rel ay, a nd
so unds the ala rm . O nce
U16B latc hes , it is not
possib le to reset it by me re
ly dosing the door. The
tu rn-off command must
come from the t ransmitter
or from a reset switch hid
den inside the vehicle. To
ascertain that the receiver
has actually picked up the
a c t iv a t e c o m m a nd, a
visua l ind ication system is
provided. W he n U16A
arms, it t riggers one-shot
U17, whic h produ ces a
half-second-wide pu lse
that blinks red LE O 07.
When U16A d isarms, 06, a
green LED, will a lso blink,
indicating that the vehicle
ca n be entered without set
ting off the a la rm. These
two LEOs ca n be mounted
in an inconspicuous place
nea r a wi ndow to a id
visibil ity .

Decoder
Refer to Fig. 3. The e ight

bit codes enter the shift
re g iste r c ha in s imulta n
eously through U19 and
U23. Here t hey are clocked
dow n t he Iine by U12,
wh ic h provides a pulse
e ac h time it recogni zes
that a va lid word has been
received by U11. U12 also
produces the data reset
co mma nd fo r U11 . At this
time, a consta nt com
parison is being made
by ICs U36 t hrough U43
and U27 through U34,
which comprise the respec
tive a ctivate and de-

act ivate c o mma nd rec 
ogn ition c irc u its . Pre
se le c t e d values whic h
match the activate and de
activate codes are set into
t he compa rators by DIP
switches. When the data at
t he shift registe r outputs is
t he s a m e as those
preselected va lues, the A
= B outputs of t he com
parators will go high, and,
when a ll e ight go high co n
current ly, their associated
NAND gates will go low,
causing U16 to either set or
rese t. If no changes in
co d ing a re a nti cipated
after the init ia l se t up, it is
not necessary to use the
DIP switches. Instead , the
codes can be hard-wired in
to the co mpa rato rs. It' s not
eve n that diffi cu lt t o
c ha nge codes with this
t e c hniq ue , especially if
wi re-wrap co nst ruc t io n is
used . As an added security
measu re , a ll t he s h ift
register clear lines are tied
co mmon and wired to the
UART frami ng error flag
output. In t he event of
noi se , q uite often the
UART will output a ran
dom "wo rd," but it a lso

Interior view of transmitter. Digital section and batteries
are on the le ft. Rf section is mounted on right wall.
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the microcomputer-controlled
oppointment clock

NEW
First Time Offer

Rear view of receive board. Filter coil is in the upper left
hand corner.

TitneT••., oold.nd di.tribulcd b~ HAL-TRONIIt. Dei>1c....ekomc.

---FEATURES:---

quirements are extremely
low . In the arm mode.
about only 50 rnA of cur
rent at 12 V de is all that is
needed . This suggests bat
tery po w er as a primary o r
backup so urce w hich
would susta in protection
to, say, a house du ri ng a
blackout - o r if someone
cut you r ac lines!

Th er e are so ma ny
va ri ab les present that it
wou ld be extremely dif
ficu lt to try to "crack"
the re ceiver by mea ns
othe r tha n what it was
des igned fo r. Transmission
an d modulation frequen
c ies, data rate, and code
combinat ions are just a
few of the para me ters
which can be changed. At
the othe r extreme, this par
ticular unit was designed
as a prototy pe, and the
cod ing sc he me is mo re
complex that it reall y has
to be. Eight bits per word ,
mu ltip lied by four words
fo r each command, results
in 2 32 possible code com
b ina tions (more than 4
bi llion)! If this muc h secur
ity is not needed, remove
the wire from U2, pin 9 in
the transmitter and ground
it. This will resu lt in only
2 16 code possibilities
(65536) . However, U21 ,
uzz. U25. U26. U29. U30.
U33. U34. U38. U39. U42.
and U43 can all be deleted .
Other ways to dec rease
complexity would be to
use only a four-bit data
word .•

Operation
It is o nly a matter of

throwing the activate or
de a ct ivate switc h a nd
o bse rving the receive in
d icato r LEDs fo r proper
operat ion. The transmitter
is designed to send a con
tinuous string of data, for
the recei ve r only has to
miss just one data bit fo r
the commands to be ig
nored. It is better to send
the data continuous ly and
t he n turn the transm itter
off afte r it ha s been
verified that the command
has been properly re
ceived.

Conclusions
Designed initially as an

automotive p rotectio n
system, the basic circuitry
can be adapted to suit a
host of other needs, such
as home protection or as
an automatic ga rage door
opener. Power supply re-

recognizes that it was trig
gered f rom noise and will
pulse the framing error f lag
high. This pu lse will cause
the shift reg isters to dump
a ny erroneous da ta in
the m, thus dec reasing the
possibilitv of accidental
activation or deactivatio n
d ue to noise . Push-button
swi tc h 56 is used t o
ma nually reset the ala rm
by producing a negat ive
going pu lse. The momen
tary sho rt ci rcuit ac ross
U35 wi l l ca use no harm to
any ci rc uitry.

.,. H24HAL-TRONIX
P.O. Dox 1101

Southgate, MI46195
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EFFICIENT. REMARKABLE.

• Sleek modern styling to complement any
home or office decor .

e Te lls th e ume .
e Tell s the date and ye ar.
eUp-timer to 60 minute s. 59 second s with

pause.
• Alarm to ring at th e same time everyday.
e Daily appointment sets appointments for the

next 2 3 hours. 59 minutes.
e Future appointments up to one yea r.
• Dimmer switch for display.
• Memory will hold up to 30 appointments.
e Llthium power ce ll to retain memory during

pow er outage.
• Appointme nts entere d out of chronological

order will be s tored in chro no logica l order.
e Colon fla she s once ea ch second.
eA.M./p.M. indicator.
e Plugs into a ny wall outle t.
e Easy to read vacuum fluorescent d isplay.
e Ex tre mely accura te quartz crystal clock.

M nd 15c stomp Of S.A.S.E.'01 InfOlmotlon ond ' ly.r on o lh.r
HAL·TP.ONIX p,odUCIS. To Old., by phon., 1-3t 3-2e5·17e2.

SHIPPING

INFORMATlOH,

-NOTAKIT
Regular Price S79.95
Introductory Oller by

HAL-TRONIX
only S69.95
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_SUBSCRIBE TO KILOBAUD
TODAY AND RECEIVE THIS

$ 5 BOOK FREEIII

Hobby Computers Are Herel
... is for t he beg inner. It star ts w ith t he fu ndamen
ta ls of micro computers . . . shows ho w all o f t he
basic parts o f a com puter sys tem work . . . g ates ,
flip-flops. TTL logic . keybo ard s. v ideo gene ra tors.
110 systems, c r us. It' s an en tire basic education in
m icro compu t ing.

Subscribe to Kllob..ud. the small computer magazine. t his month
and take advantage o f t his g reat o ffer. We' ll send you one o f the
best-selling books in th e computer fi el d - Ho bby Computers Are
Here.

In addi tion , i f at any time you w ish to stop receiving Kllob..ud for
<lny reaso n. simply cancel. and we ' ll send you e fu ll re fu nd for 0.'\ 11
remaining issues. You keep t he book.

Howe ver . we're betting that once you 100 1< <It your fifSI issue o f
Kilobolud , we ' ll have you for life. Because Kllobolud is written for
begi nners as well as e xper ts, you'll quickly experience the
euphoria o f M icrocom pute r Madne ss- even i f you think the 5· 100
bus is a means o f mass t ransport.

Yo u' ll learn how to g et started In m lcr oco mput ing . .. what to
look for In equipm ent . .. w here to get the best programs
, , , how to improve your home , , , make money in rnfcrccorn
puting . .. an d ha ve more f un using a microcomputer .

You'll f ind t ha t Kllob.ud Is an ever-exp anding encyclopedia o f
microcomputing t hat guides you int o previously unchartered te r 
rito ry ... gives you the skills that were only science fiction a few
years ago . . , and leads you through a fascinat ing world in which
you r li fe is more convenient , mo re e xc iting and just p lain more
fun.

And b y mailing the card o n t h is page now , you rece ive th e book
f ree and save on your trial subscription , with the understanding
that you may ceocet et any t ime, keep t he free book, and receive a
fu ll refund at once for a ll remaining issues.

Why no t exper ience the euphoria of M icroco mpute r Moildness.
starting w i t h a free book? Mall the postage-paid fo rm today. No
need to sen d mo ney now, we'll worry ab out that after you decide
whether kllobo\ud is as addictive as we S<lY.

Toll Free Subscription Number (8 0 0) 258-5473

Q<i1obaud)
peterborough nh 03458



Glen A. Deibert WA4HUU
431 Dunmore Rd.
Fayetteville NC 18303

Design-a-Notcher
- automated filter values

SELECT A VALUE FOP (/0:)

SELEC T A VALUE FOR ( R)

THESE VALUES SHOULD 8E ROUNDED TO THE NEAREST STAtlDRPD
VALUES

••..

terms. The program wa s
written for an SWTP
sys tem using BK Basic.

A notc h filter , as its
name implies, is used to
notch out a certain fre
quency . The desi red fre
quency wil l be notched out
and certain side frequen
c ie s wi ll be attenuated .
The number of side fre
quencies attenuated will
depend on the depth of the
notch and the sha rpness of
t he notc h itsel f. The notch
depth is determined by
how well the components
are matched . Theoretical
ly, inf inite attenuation is
possib le, but the mismatch
of components limits the
tota l attenuation to less
than t he theoretica l lim it.

The frequency where the
notc h occurs is dependent
on t he values of the RC
components in the foll ow
ing equation:

Fn = 1/2nRC
whe re Pn is the notch fre
quency.

To use the program, on e
must know the resistan ce
of the source feeding the
filter and the resistan ce of
the load being fed by the
filter . The filter works best
when working into an open
load, wh ich is not prac
tical, but it st ill does quite
wel l with a load across the
output if the lo ad resis-

us. The fo llowi ng prog ram
will compute the va riables
used in a notch filter. The
va riables are the R or C

spend most of thei r time
pl aying ga mes . I thi nk we
should start making them
do some honest wo rk fo r

THE NOTCH VALUE DEPENDS or'l THE ACTUHL \'ftLUES OF
rHE COMPOtlErHS IT I S DESI RABLE TO (,ET f1S ( LL)SE AS
POSSI BLE TO THE ACTUAL VAL UE OF C

I S THI S A STRt·lD AP[) VALUE ("'ES, uc •
no

WHfH I S THE DES1J.<:ED uot CH FREQUErlCY
6(1)0

~JHAT 15 THE DR IV It'(i SOURCE F<:ESISHUl'~ E I N OHI1::.
60 0
WHAT LU!iD (,I l l OHI'lS) IS THE F I L TER FEEDING
1.0''' ' )(:)

WHEN SELECTI NG R THE SOIJf<·q; .., U.iAD RESISTHNCE nus.t
BE COtlS IDEJ.<:ED THE R SHOULD 8E AT LEAST =) THE SOURCE PESISTArlCE
( R=-)RS) AND R SHOULD BE 1, ·10 :)F<: LESS THAN F<L. THE RArIO
SHOULD 8E r:;:S<R<RL
1 5 0 0
THE VALUE or C IS 1 7692852E-08

TO CORRECT THI S WH AT I S THE NEAREST STAI>IL'A~:[! ·.'ALUE
OF C
0.02
THE VALUE OF ( R ) I S 132t.
THE VAL.UE OF 2(: I S 0 . (14
THE VALUE OF R/2 I S 663

WHEN SELECTI NG R THE SOURCE s LOAD RES I STANCE MUST
BE COtlS IDERED THE R SHOULD 8E AT LEAST => THE SOURCE RES I SHtNCE
(I':=)RS) AND R SHOULD 8E :1/:1.0 OR LESS THAN RL THE RATI O
SHOULD 8E RS<R<RL
1 500
I S THIS A STANDARD VALUE OF (C)

YES
THE VALUE OF ( R) I S 1 5013
THE VALUE OF 2C I S 2. 12314224E-07
THE VALUE OF R/2 IS 75'"

WHAT I S THE DES I RED NOTCH FREQUENCY
1 0 1313
WHAT I S THE DRIV ING SOURCE RESI STA tlCE III OHMS
61313
WHAT L OAD ( I N OHMS) 15 THE F I L TE F<' FEED I no
1 00o,)

Pe rso n a l co mpute rs
have been around for

severa l yea rs now and it ap
pears that many of t hem

THESE VALU ES SHOULD E:E r:;:OU'lDED TO THE NEAPEST smrlr..rso
VALUES

Sample runs. Fig. 1. Twin-T notch filter.
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Program listing.

,
OHIO PRINT " WHAT IS THE DESIRED"
0105 PRINT " NOTCH FREQUENC"" -r-«
0110 I NPUT N
0111 I F N)450000 GOlD 600
01;010 PRINT " WHAT I S THE DRIVING SOURCE "
121.125 PRINT "RESISTANCE IN OHMS ? "
0130 I t lPUT Rl
0140 PRINT "WHAT L OAD ( IN OHMS) I S THE"
1211 45 PRINT " F ILTER FEEDING ?"
0:150 INPUT R2
0:155 PRINT
0).5 6 PRI NT CHR$' :16). CHf::H 22)
0:160 Pf::ltH "SELECT A VALUE FOR ( R) "
0:16:1 PR INT
0 :163 PRItH " WHEIl SEL ECT ING (R) , THE SOURCE ..
0:165 PRINT "ArlD L OAD RES ISTANCE !'lUST BE "
0 :167 PRI NT "CONS IDERED . THE(R) "
0:168 PRINT " SHOULD BE AT LEAST"
0 :170 F'f::INT " = >THE SOUf:'C[ f:'ESISTANCE ( R=>RS ) "
017 2 PRItn " All[! f:: SHOULD 8El/l0"
01.7'5 PRItn "OR LESS THfiN RL "
01.80 Pf::INT "THE RATIO SHOULD BE RS<R<RL "
0:18 5 I tlPUT R
0:19 13 LE T C=:1/ ( 6 28H HR)
0:194 PRINT CHR$(:1G), CHR:t(22)
01.95 p f::Itn " THE Vfl LUE OF cc. I S -. C
0196 PR ItlT " I S TH IS A STAtm AI"D VAL UE "'''ES, Nm "
01.97 INPUT A$
01.98 I F A$="YES" THEN 400
0220 PR INT "THE NOTCH DEPTH (:,EPFJJ[OS ,-,rl rur -'
~J2::;(l Pldrn " ACTUAL VALUES (IF THE. cor'1F"Ot lEtIT S"
0240 PR I NT" I T IS DE5If::fl8LE TO GET as ci.ose AS POSSIBLE"
0245 PRItn " TO THE ACTUAL ' ~' ALUE OF ·C) "
0250 PRINT
0255 (;O-:'.U8 800
0 260 PRI NT CHR:$( :16). CHf:':t(22 )
0270 Pf::I NT " TO CORF<:ECT nn s. ~IHAT I S THE"
0 27 5 PR I NT " NEAREST STAtlC,ARD VALUE OF «(:-'

028~) INPUT C
0285 L ET R3=:1, ' ( 6 28 ,H H C>t ( 1. E- 6 ) )
0290 pf:: l tn " THE VALUE OF ,fO I S -. INHR})
0 29 5 LET C2=2>1<C
O}OO PR I In "THE VALUE OF 2C I S " ; C2
0 }10 LET R4"'P3/2
0 320 PF<:INT " THE VALUE OF P/2 I S ", I1H'f:'4 )
03J0. PPItH
0}40 PRItH " THESE VALUES -:'.HOULD BE F:ourl()EC' TO THE Il EAI<:EST Sl f trmftP(' VALUE S"
0 350 END
0400 LET R} =1 / ( 6 . 28*t~>tO

04:1 13 GOTO 290
0600 Pf::HH " E:E F1DV E .ED THAT THE tlOTCH"
0605 PRINT "F ILTER IS NOT EFFECTIVE AT THE"
0610 PR I NT" HI GHER FR EQUEtlCI ES "
0 6 20 PR I NT "(:'0 YOU STILL .IAIH THIS HI GH A FPEQUEl lC ...· (1."'·...ES, O=NO)"
(16JO I tlPUT Z
0640 IF 2"'1 THEI,j 120
0650 G010 100
0 8 0 0 FOR 1=:1 TO 500
08~:n rlEXT I
0805 RETUPti

1","
F . · 6000 ~ ,
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Fig. 3. A graph of a
computer-designed notch
filter. Note the closeness o f
the computer values and
the values used in the ac
tual circuit.

tance is high compared to
the so urce resistance and
the resistance in the notch
circuit. For best results, the
following ratio should be

adhered to: RS < R < RL

Notch filter s are
popular, but their use is
lim ite d to frequ encie s
below approximately 400
kHz , and they tend to have
high attenuation a nd low
sele ctivity. But, because of
their s implicity, low cost,
and ease of design, they
are wid ely used.

The sample run of the

program uses RS equal to
600 Ohms, RL equal to 10k
Ohms, and a desired notc h
of 1 kHz .

Fig. 2 shows the ci rcuit
that the program deve l
oped. Note th at it does no t
notch out at exact ly 1 kHz .
The reason for t his is that
with t he va lues of .1 uF for
C vi ce 1 .061 5 · · · , the
va lue of R should be 1592
Ohms and R/2 shou ld be

796 Ohms. [ am reasonabl y
sure that the notch would
have been nearer 1 kH z if
more exact va lues of R
were used .

If yo u ha ve need for a
notch fi lter and use a com
puter that spea ks BASIC,
this program will allow you
to play with d ifferent
va lues and see how they af
fect the depth and sides of
the notch.•
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Thomas E. Hutchinson VE3CWY
35 Warrender A ve., ApI. 108
Islington, Ontario
Canada M9B 5Z5

The Cosmac Connection:
Part 1

- computerized CW

With a few ICs and this program, your Cosmac microcomputer can imitate the best automatic
keyers available.

A simple so-bvte p ro
gram can turn your

Cosmac microcomputer in
to an exce lle nt au toma t ic
keyer for send ing Morse
code. It fea tures auto mat ic
dash and dot completion,
dash and dot memories,
adj us tab le das h: dot ra tio ,
automatic le tter spacing.
iamb ic or sq ueeze keying,
and ad jus ta ble speed from
5 wpm to 80 wpm .

Equipment Required

You will need the Cos
mac microcomputer fash
ioned around the C0P1802CO
CPU by RCA The program
requ ires 90 bytes of mem
o ry. My computer was con
structed accord ing to the
a rt icle whi ch appea red in
Popula r Electronics. Sep
tember, 1976. In ad d it ion,
you will need some ICs and
pe rh a ps a transi stor o r
relay in orde r to interface
t he computer with your
tra ns mitter. The program
was written for a c lock fre
que ncy of 1 MH z, but it
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can be modified fo r other
clock fr equen c ies q uite
eas ily.

How the Program Works

Afte r se tt ing subrout ine
counte r s a nd m em ory
pointers, the f irst thing the
program does is conve rt
the code speed ente red via
the keybo ard into hexadec
imal form . The program as
sumes the code speed will
be less than 100 wpm . An
example will il lustrate the
me thod best. Suppose you
enter 35 as you r desired
speed. The program con
ve rts th is to base 16 by re
pe atedl y subtract ing 101 6
from it until the rem ainder
is less than 1016. In th is
case,

3516 - 1016 = 2516
2516 - 101 6 = 1516
1516 - 1016 ~ 0516
Each tim e a su btract io n

is performed, OA is added
to R1 , and, finally , the re
mainder is added to R1 . In
this case R1 = OA + OA +
OA + 05 = 2316_This com-

pletes the conversion, 35
wpm = 2316.

Next, I de ri ve a num ber
which is proport iona l to
t he lengt h of o ne dot. Since
t he length of a do t is in
ve rse ly proportional to the
code speed, I ca lcu la te
00F7/code speed in hex
form and sto re t he q uo
ti en t in M(OO OA ). Thi s
num ber sets the length of a
timing loop in makin g a
dot. Two times thi s num ber
is used fo r letter spac ing,
and three times th is num
ber is used for the dash
lengt h. Act ua lly, du ring ex
ecution of t he program, a
dot or d ash is au tomatical
ly foll owed by a space of
one dot, and . if a le tter
space of two dots is added
to thi s, yo u get effectivel y
a le t ter space equa l to the
length of three dots.

Spaces were left at
M(0048) an d M(0049) to en
able you to increase the
length o f th e dash es. By in
se rt ing t he instruct ion F4 at
M(0048). the dashes will be

4 tim es t he dot length . If
yo u also put F4 at M(0049l.
the das hes wi ll be 5 ti mes
the dot length . This will
cha nge the speed of the
code, of course .

The d ash le ngt h is stored
in M(OOOC), and, since it
ca nno t exceed FF, t his
rest ri c ts the maximum dot
length at M(OOOA) to 1/5 of
FF if you use a 1 :5 dot-to
dash ratio . This, in t urn,
places a maximum va lue
o n the nu merator of the
formula q uoted e ar lie r,
00F7/code speed in hex
form. So, su mming up, t he
number 00F7 was chosen
to a llow code speeds as
low as 5 wpm withou t ex
ceeding a dash t ime of FF
at M (OOOe ) At M (0036j,
p rov is io n is m ad e for
cha ng ing this numerator to
01 F7 or 02F7, if desired .
This is useful when opera
tion will cons iste nt ly be a t
high code speeds and when
finer reso lut io n is required
in the code speed . For ex
ample , with th e program as
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Fig. 1. Flowcha rt for automatic keyer.

Fig. 3.(a) Interface between
alterna te circuit for rigs
elimina tes relay and Q1.

qui re d , whether a dot .
dash, o r Jette r space is be
ing generated . At a code
speed of 24 wpm, you
should get 10 do ts per sec
ond. For a 1:3 dot-dash

ratio . the length of a dot at
24 wpm sho uld be 50 ms.
Accordi ngly, the va lues of
R1 .1 a nd R1 .0 were set at
M(009C) and M(009Fl ' 0
that t he dots are the cor-
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Cosmac and transmitter; (b)
with grid-blocked keying

t ee , I
220~

...
..'.0.. ..,... >-:::::ft)o. 'C'

8
Clos ing the dot side makes
EF1 = 1. Clos ing the dash
side make s EF2 = 1. The
program periodically
c hecks the sta tus of these
inputs, and the dots and
dashes come out on the
Q-line, wh ich is interfaced
wi t h t he tra ns mi tter as
desc ribed la ter .

The sub ro ut ine in the
program is simp ly a t imed
loop using registe rs R1 and
R2 . The init ial value of R2
is se t before entering the
su bro ut ine according to
the length of de lay te-

is, you get the same speed
of code whether you enter
25. 26, o r 27 wpm. The
speed changes at 28 wpm.
but remains at this new
speed whether yo u enter
28, 29. or 30. The problem
is a ccentuated at very high
speeds. For example, you
get t he same speed of code
for a ll ent ries between 62
and 81 wpm.

The rest of the program
is stra ightforwa rd and is
understood best by loo king
at the flowchart . The key is
connected to EFl and EF2.
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Fig. 4. Key connections.

reet length at this speed.
They will automatically be
the correct length at other
speeds because the num
ber in R2 is proportional to
the code speed. The values
chosen for R1 .0 and R1 .1
assumed a c lock frequen cy
of 1 MHz. It sho uld be a

simple matter to adjust
these figures for different
c lo ck frequencies , al 
though I have not tried
anything but a 1 MHz
clock.

Interface Circuitry
The connect ion of the

computer to the transmit
ter is shown in Fig. 3. It in
cludes a sidetone oscilla
tor for monitoring your
code and al so an input for
a hand key which I like to
use when tuning up the
transmitter or when the
computer is programmed

Fig. 5. Program lis ting. Tit le: Automatic keyer.

Address

0000

0001
0002
0003

0004
0005
0006

0007

0008
0009
DODA
0008
OOOC
oooo
ooOE
DOOF
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
OOlA
0018
OO lC
0010

DO lE
GO lF
0020

0021
0022
0023
0024
0025
0026
0027
oo2a

0029
G02A
0028
002C
002D
002E
002F
0030
0031
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Bytes

Fa

OD
A3
Fa

9B
A4
C4

C4

C4
D3

Fa
OA
A5
Fa
OB
A6
F8
OC
A7
Fa
01
AA
AB
AC
AD
E7
6C

64
27
Fa

00
A1
FO
FF
10
3B
2F
57

a1
FC
OA
A1
30
23
81
F4
55

Comment

00-0 set main program
counter

0 -R3'0
98-0 set subroutine
counter

0-A4-0
no operation; leaves
space for setting up
additional subrout ine
counter

3-P go to main program
dot time
letter space time
dash time
OA-O

0-A5 '0 A5 ·0 = OA
08-0

0-A6'0 A6 ·0 = OB
OC-O

0-A7 '0 A7 ·0 = OC
01-0

O-AA·O
0-A8 '0
O-AC'O
O-RO-O
7-X
input switch byte
- MX 0•
MX-display, AX + 1
R7-1
00-0 start decimal to
hex conversion

0-Al·0 sets Al ·0 = 00
MX-O
0·10-0 , carry- OF

Go to 2F if OF = 0
(if number is less than 10)
0-M7 place remainder
in M7
Al 'O-O
OA + 0-0
ADD OA to Al
O-Al 'O
Go to 23

Al'O-O
MX + 0-0
0-M5 conversion
complete

0032
0033

0034
0035
0036
0037
0038
0039

OO3A
ooaa
003C

0030
ooas
oo3F
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
004A

0048

004C
0040

ooat
oo4F
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
005A
0058
005C
0050
005E

005 F
0060
0061
0062
0063

0064

E5
Fa

00
A2
Fa
01
A1
Fa

F5
F7
12

33
3B
21
a1
3A
39
a2
55
F4
66
F4
C4
C4
57

34

57
3D

4B
Fa
00
AB
47
27
A2
30
5D
Fa
00
AA
45
25
A2
7B
D4

7A
45
25
A2
D4

Fa

5-X
00-0 routine to set dot
timing

0-A2'0
01.... 0

O-Al 'O
F5-0 limits minimum
speed to 5 wpm

O-MX- O, carry-OF
A2 + 1 A2 accumulates
quotient
go t038if OF = 1

Al ·l
Al'O-O
go to 391f 0 1-00

A2·D-0
0-M5
MX + 0-0
0-M6
0+ MX-O
no operation
no operation
0-M7 conversion
complete
go to 57 if EFl = 1
(dol now)

go t048ifEF2 = 0
(no dash eit her)

00-0 dash now

O-AB'Q
M7- 0 A7 + 1
R7-1
0-A2'0
go to 50 and make dash

00-0 dot now

O-AA'O
M5- D AS + 1
R5-1
0-A2 '0
1-0 light on
4-P call subrout ine
for a delay
0-0 light off
M5- 0 AS + 1
A5·1
D-A2 '0
4-P call subroutine
for delay = 1 dot
01-0



Table 1. Register assignments.

D-AD·O set dash next

go to BD if EF2 = 0
(no dash next)
00--0

00--0

RB ·D-D dash now?
gotoB9i1DJe-OO
(if no dash now either)
gotoBDifEFl = 0

D-RC ·O set dot next
go to BD

go toAAifEF2 = 1

go to B4 if EF1 = 1

R2·1
R2 ·Q-D
go to 9B if D -I- 00

go t09A
end of subroutine

RC = 00 if dot next
RD = 00 if dash next

e nte r the desired code
speed from the front panel.
Set the computer to " run:'
and your speed will be dis
played on the hex display.
To cha nge the speed, just
set the switches on the
front panel 10 the new
speed and flick the run
switc h off and then on.
Some people find the auto
mati c letter space a bit
awkward at first, probably
be ca use the ir fist, like
mine, has become a littl e
sloppy over the yea rs. To
el iminate a utomat ic letter
spaci ng, enter the instruc
tion ( 4 at M (007F). ( 4
means no operation, and
the subrouti ne normally
ca lled at that location does
not get ca lled.

So, for your next QSO,
tryout this nifty keyer a nd
tell the operator at the
o ther end that he 's talk ing
to a computer! He'll have
no excuse for not being
abl e to read your fist. •
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3D
BO
F8
00
AD
30
BO
8B
3A
B9
3C
BO
F8
00
AC
30
BO
34
B4
35
AA
22
82
3A
9B
30
9A

ooas
OOA9
OOAA
OOAB
OOAC
OOAO
OOAE
OOAF
OOBO
OOBI
ooez
OOB3
OOB4
OOB5
ooss
OOB7
oose
ooss
OOBA
ooea
oosc
coso
ooas
OOBF
OOCO
OOCI
ooca

Rl , R2-part of fiming loop and used for decimal to hex convers ion
A3-main program counter
R4-subrout ine counter
RS-memory pointer for dot leng th
R6-memory pointer for leiter space
R7-memory pointer for dash length
RA = 00 If dot now
AB = 00 if dash now

as a n automatic message
gen er ator instead of an
automat ic kever. Fig. 4
shows the method used to
connect the key to the
computer.

If your transmitter is run
nm g more than a few
Watts, you must be careful
that you r wiring does no t
pick up rf in the shack. If it
does, it may upset the logic
gates, and you' ll fi nd that,
once the fi rst dot o r das h is
sent, the transm itter might
not shut off. This rules out
any long dangling wires
running across your desk in
fron t of your transm itter!
For best re sults, use a
shie lded encl osure and
bypass the leads to the
transmitter and key with
0.001 uF ceramic capac
itors .

Using the Keyer
En te r the progr am

shown and, before se tting
the compute r to " run,"

D-RC 'O
go 10 57 and make a dol

RD ·o-O dash next?
go to 48 if 0.;. 00
no dash either
01-0

D-RD 'D reset dash next
go to 4F and make dash

D-RC ·Q reset dot next
go 10 57 and make dot

01- 0

D-RD ·O
go to 4F and make a dash

RD ·o-O dash next?
go to 78 if 0 1>- 00
(no dash next ei ther)
01-0
reset dash next
D-RD ·O
go 10 4F and make a dash

D-Rl 'l
58-0 fine adjustment
of dot length

D-RA ·O reset dot now
o-RB ·Q reset dash now
AC'o-O
go 10 70 i f 0* 00
(no dol next)
01-0

M6-D, M6 + 1
no dot or dash now
A6-1
D-R2 ·Q
call subro uti ne for
letter space
RC 'o-O dot next?
go to 88 if 0 -I- 00
no dol next
01-0

goto95ifEF2 = 1
and make a dash

3-P return 10 main
program
01-0 start subroutine

01-0

D-RC ·Q reset dot next
go 10 57 and make dot

go 10 90 if EF1 = 1
and make a dol

RA ·D-D dot now?
goto AF if D -I- 00

D-Al'O
Rl ·l
Al ·l-D
go to Al if D -I- 00

26
A2
04

90
35

95
46

01
AA
AB
8C
3A
70
F8
01
AC
30
57
80
3A
78
F8
01
AD
30
4F
34

8C
3A
88
F8
01
AC
30
57
80
3A
4B
F8
01
AD
30
4F
F8
01
AC
30
57
F8
01
AD
30
4F
03

F8
01
B1
F8

58
A1
21
91
3A
Al
8A
3A
AF

009B
009C
0090
009E

0070
007E
007F

0065
0066
0067
0068
0069
006A
006B
006C
0060
006 E
006 F
0070
0071
0072
0073
0074
0075
0076
0077
0076

0079
007A

007B
007C

0080
0081
0082
0083
0084
0085
0086
0087
0088
0089
oos»
0088
008C
0080
008E
008F
0900
0091
0092
0093
0094
0095
0096
0097
0098
0099
009A

009F
ooxo
ooAl
ooA2
OOA3
ooA4
OOA5
OOA6
OOA7



editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page 4

were runn ing thousand s of
Walls in orde r to win the
Sweepstakes contest and then
taking the tOO-Watt multiplier.

The saying that an antenna is
not big enough unless the
winter brings it down came
from Sam. His Medfield home
was surrounded by enormous
towers with beams for all
bands. Sam was one of the fi rst
to consistently get his signals

back from the moon on 144
MHz. This act ivity progressed
to a couple of big di shes, and
eventually were his t icket to
working as an engi neer at the
world 's largest d ish at Areclbo,
Puerto Rico.

Sam would never actually ad
mit II, but I think my own ac
tivities in New Hampshire
helped drive him oul of the
country. I mentioned his deep
need to have the loudest signal
on a band. Was it a coincidence

W1FZJ 's d ish at Arecibo.

that shortly after I put up 336
elements on 2m on a mountain
not far from 73 HQ that Sam
moved to Arec ibo?

At the lime, Sam had been
working for Microwave Asso
ciates, helping them sel l his
parametric ampl ifiers . Sam
called me one day to say that
he had been fooling with a very
high gain ampl ifier on si x
meters and had gotten it work·
Ing. Before this there had been
some articles predicting that
something like that might work
but no one had ever built one. It
not only worked, but it was so
powerful that they were soon
being added to virtually every
US radar installation in the
world.

Sam wrote an art icle for me
on it , and it happened 10 be
published In an April Issue of
the magazine . Many readers
thought the concept so out·

•

rageous that the article must
be an Apri l Fool.

After Sam moved to Arecibo,
he got the laboratory there tn
terested In amateur radio
moonbounce. I made a tri p
down to participate in the 1296
MHz moon bounce experi
ments. The dish had so much
gain that the band sounded like
20 meters during a contest.
That was an experience which
wi ll never be forgotten.

Getting time allocated on the
big dish was so difficult that
Sam started building his own
fixed dish with a movable
antenna pointing into it, a small
replica of the big one. Alter he
got this dish working well, he
was loaded with so many tabor
atory uses for it that he seldom
had time to get set up for ham
moonbounce work.

We have so few pioneers
such as Sam that we can III at
ford to lose them. I would be
hard put to name one other
amateur who has done as much
for amateur radio as Sam.

SEPTEMBER WINNER
Our readers reli giously voted

lor Thomas R. Sunds t rom
W2XQ 's arttcre, " The SWL
Bible," as the most popular In
our September Issue, so he will
be receiving 73s $100 bonus
check for that month. Don 't
forget to use your Reader Ser
vice card ballot!

WRIST RADIOS
For those 01 you who have

not been reading the more
obscure technical journals, be
advised that there Is a st rong
move afoot to augment the
present telephone sys tem with
a wris t radio which would work
on about 5 GHz. This would run
about 25 mW and would work
through a series of satellites.

The radio would have an LED
which would tell you when you
were with in working range of
the satellite. This would be ac
complished by the reception of

Conrinued on page 110

DUPAGE COUNTY FAIRGROUND
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OPERATES ON

-Satt 6-C Size
oDC 8.2 To 14.5 VDC
-AC Batt. Eliminator

$99.95
MODEL 3550 KIT

VISA· II(:
AllEAICAN UPRf:U
CII • MONlY OfIOl!A

COD

DSI OFFERS THE BEST OF TWO WORLDS . . .
An unprecendented OSI VALUE ... in a high
quality, LSI Design, 550 MHZ frequency counter
kit. And, because it's a OSI innovation, you know
it obsoletes any competitive makes, both in price
& performance. The basic 550 MHZ counter & time
base are factory assembled, tested and burned-in.
The problems of bad LEOS, IC's. capacitors, are
a thing of the past with OSI 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 YOUR LOCAL DEALER
OR

CALL TOU FREE (800) 854-2049
CallOt'''' ReeIClotnts, Call ColIec1 (714) S6S-&402

OSI INSTRUMENTS, INC.
791 4 Ronson Road No. G. San Diego, CA 92111

SPECIFICATIONS
Time B••• TCXO lPPM 650 to 85°F
Frequency Range 50HZ to 550MHZ
Re.olutlon 1HZ to 55MHZ. 10HZ to 5SOMHZ
Gete Time 1 second - 1110 second
SenlUlvlty 25MV ISO & 250MHZ 75MV 550MHZ
Display Eight 1/2- inch LEDS
Input Two 50239 Connectors
Power 6C-Size Batt., 15HR. or 8.2VDC to 14.5VDC
Currenl150 Ma standby 300 Ma operational

3550 KIT INCLUDES
epre-essembrec. tested counter board
«case. power supply, connectors, hardware
-Built-in prescater & preamp
-Gate light - Automatic Zero Blanking
-Automatic Decimal Point
«One to two hours assembly time
-One Year Warranty on all parts
-All new parts - not factory seconds or surplus

3550 Kit. " , , , $99,95
T-l01 Telescopic Antenna _. 3.95
Ae-9 Battery Eliminator . . . .. . . . . . . .. . 7.95
Cigarette Lighter DC Adapter _. 2.95

•TlElIIIS : ar-. 10 U S _ e-.. _ ~ 10.............. 01 110 .001*"_
IO<~ <><1""9_ ..........-. fO"OI_<lOU_._l~oIl_
"'.... Clilfotn "l •• ID<.. _ ... St~. s.tos Tao.



Noise Bridge BASICs
- computer-optimized radiation

This progra m makes sense out of those funny readings on your noise bridge .

Table 1. List of variables used.

A Angle of complex antenna impedance in radians
B' Z tan (P) + W
C Reactance or capacitance dial reading
o Resistance dial reading
E Range extension resistor value
F Frequency in MHz
G' U tan (P)
W Z -Wtan (p)
K Reflection coefficient
L Feedline length in feet
M Magnitude of complex antenna impedance
P Electrical length of feedline in radians

Q" 1/[(1/0') + (11Y~J

R Series resistive component of antenna impedance
S Swr
r- tan (P)

U Series resistive component of impedance at bridge
V Velocity factor of feedline
W Series reactive component of impedance at bridge
X Series reactive component of antenna impedance
Y Parallel reactance at bridge
Z Characteristic impedance of feeclline
• Intermediate variable used for convenience

silly e rrors an d get the
wro ng answe r. And, since it
is a graph ica l method ,
there a re sma ll er rors due
to "eyeba lling" the lines
and c ircles. This isn' t a
serious prob lem, however,
cons ide ring the acc uracy
of the bridges avai lable to
most amateu rs.

Th e BAS IC pr o gr a m
give n here does a ll of the
di rty work fo r you. It will
accep t readi ngs from a ny
of t hree d ifferent types of
antenna no ise bridges and
outp ut t he a nte nna im
peda nce in series fo rm (R
+ [X], It a lso gives the swr
on the fe edli ne . The o nly

Terry A . Conboy N6R Y
J131 Crestview Drive
Son Cartes CA 94070

O ne of the most usefu l
tools that the anten

na experimenter can have
is an antenna noise im
p ed a n ce bridge . This
ha ndy device allows you to
f ind not only the resonant
frequency and swr of an

ante nna, but it a lso le ts
you fin d the actua l im
pedance at the antenna,
which is decidedly handy
when adjusting match ing
ne tworks. It is po rtable and
does not requ ire you to
operate your transm itter to
ma ke measu rements, which
he lps to redu ce the a lready
rid icu lous QRM level s on
the bands.

The only thing that IS

pa rtic u la rly inco nve nie nt
abo ut a no ise bridge is
making use of the indi ca
tions that it g ives. Unless
you use a feed line whi ch is
a multipl e of a half wave
length, the read ing o n the
bri d g e is not t he im
pedance at t he anten na. It
isn' t very convenient to
find the swr, e ither. The
Sm ith cha rt is a very usable
gra phica l too l whi ch will
a llow you to find both th e
impedance a t the ante nna
and t he swr. There is a
learni ng pe riod on t he
Sm it h chart , a nd, eve n
after you understand its
use, it is still easy to ma ke

Bridge type All All

Char impedance 50 ohms 50 ohms
Line length 83.6961' 68.4471'
Velocity factor 0.69 0.79
Frequency 14.2 7.1
Omeqa.t

resistance di al 20 100
Palomar

res istance dial 20 100
reactance dial 0 0

W6BX I/W6NKU
resistance dial 20 100
capacitance dial 0 0
range extn. resistor 0 0

Antenna resis tance 125 40
Ant enna reactance 0 30
Swr 2.5 2

Table 2.

P ••
50 ohms
157.89'
0.66
3.6

60
3.49089

165.625
-50.0487
100
75
-25
1.76759
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10 l~JNLS hEAL. ANL I~AGINAr;'i' FART OF ANTENNA IMHrANC~

20 IANt SWk, GIVEN ~EELLIN~ LATA, MEASUnEMENT fr;~QUENC'i',

30 lANL REALINGS fhOl'! fOfULAh NOI5£ IHilLl::.ES.
40 IVEhSICN 3.02 2001 CHAhACTEhS
50 107 !'JAn 1976 TEkn'i' CON~O'j' N6R'i'
ee ,

100 HtlNl "1'i'Y! 0 fOk ~EGAMT, .. s os, fALGMAh,"
110 ..hiNT" On B "Oli W6EXUW6NKU Bf;lru: "JIINFU1 ""
120 H AI·"O" THEN 20e
130 II' AI ....... THEN 200
140 If AI."B" THEN 2e0
150 GiJTO 100
IU: I
200 ..nINT
210 FhlNT "CHAIiACTEhISTIC Z;."JIINFUl Z;
220 FklNT "L1NE LENGTH C"Th"J.INFUT L
230 FhlNT "Vl::LOCIT'i' fACTOIi."J IINfUt v
2110 If V~ I. e THEN 230
25e I
31'll1 flU NT
JU FklNT "fhEQUENCY [MHZh"IIIN,UT f
320 If f.e THEN 12e0
330 ,hiNT "nESISTANCE LIAL .... J.INfUT L
:J40 U L.e THEN L.0.00001
350 I
400 If AI-"O" THEN GOSUf! 800
410 If "'h"fO" THEN ucsue see
420 Il' Ah"B" THEN GOSUB 1000
430 U U>0 THEN S00
4.l10 fklNT "NEGATIVE RESistANCE'"
450 GC.TC. 300
1I60 I
500 P·(·6.36372E M31.L."'V

510 If A85C,I ... 1'2 THEN ,·f+0.0001
520 T·SINCj.),COScj.)
530 8·[Z.Tl+W
Slill U.ZMCWan

•

ANTBhG 010:51 BASICMl.670X 550 H.UaT
560 M-~.S'RC(CU'2)+CB'21)'C(G'21+CH'21»

S10 A.ATNC8'Ul-ATNCH'G)
580 If G~0 THEN A_A+FI
590 h.",aC05(A)
6e0 X-MaSIN(A)
610 FfilNT "ANTENNA flESISTANCE."Jfl
620 FklNT "ANTENNA REACTANCE.";X
630 I
100 K.SQfl(CCh-Zlt2)+CX'2»'C((n+Z;1'2)+CXt2»1
710 I~ 1\.1 THEN M"0.999999
1205.( I+IO,C IMI\)
130 .. hiNT ··~EEa.INE V S 10 n ."JS
7 '10 GCTO aee
750 1
800 lSUEh FOil QtolEGA-T BidLGE
81e U·()
eee RETUIi.N
eae I
900 ISIIBk ~OR FALOI'lAR BRIC(lE
910 U.V
920 HilNT ")[LC+) Of< XC(Ml .. ··;IINI-UT C
930 If C~70 THEN C_11l0MC
9410 IF CC. M70 THEN C.·CM 139.999
950 ~_C2213.6'l'flaC'CC+101

960 kETUhN
910 I

10"e ISUBh FOh ioI68XI/ioI6NKU BlilLuE
1010 HUNT "CAFACITANCE LIAL."J ,INfUT C
10110 U C.0 THEN C.0.00001
1030 Y·C·IS~1551'(F.C)

10./00 Q·I'(I,Cl.lf2l+I/CY'211
US0 fohlNT "hAhGE EXTN kESIS_"; IINI-UT E
1060 U_C \UL)_E
1070 IF u-e THEN U.0.00001
10Se ioI·Qr(
1090 fiETUhN
1100 I
1200 ENL

measurement range, a co
axially-mounted resistor is
placed in series with the
feedline connection at the
bridge. This improves the
ratio of resistance to reac
tance and often permits
nulling the bridge. The
value of this range exten
sion resistor must be input
to the computer (zero
Ohms if not used).

The program is broken
up into nine sections. The
"100" section lets you
specify the type of bridge
you are using. In the "200"
part. you input the pa
rameter of the feedline.
Velocity factors greater
than 1 are not allowed. (If
you find a feed line with
this characteristic, sell me
part of it!) In section "300",
the measurement frequen
cy and resistance dial
reading are input. If you in
put a zero frequency, it ter
minates the program run . If
the resistance dial reading
is zero (doubtful), the pro
gram substitutes 10 milli
ohms to avoid division by
zero later.

Section "400" calls the
subroutines needed for the
type of bridge that you

assumption is that the
feedline is loss less, which
works out well in practice.
Most feedlines used in the
frequency range where the
bridges are most useful do
not have significant loss.

Of the three types of
bridge which may be used
with this program, the
simplest is the resistance
only bridge, such as an
Omega-t unit. These are
very popular, but they will
only give a deep null when
the unknown impedance
has a nearly zero reactive
component. Often you can
find only one or two nulls
in a band. More nulls may
be obtained if you add
another chunk of feedJine
to the normal feeder. The
nulls will then move to dif
ferent frequencies . Be sure
that you have a good null,
or the output from the pro
gram will be in error.

Another popular com
mercial bridge is the one
sold by Palomar Engineers .
This bridge has a "reac
tance" dial in addition to
the resistance dial. This
dial varies a small series
capacitance in the bridge
circuit. (In fact, the dial is

Fig. 1. Program listing.

really calibrated in pico
farads, even though it is
labeled "XC" and "XL" .)
Use of this dial should let
you find a null for almost
any impedance at any fre
quency. This wide range is
a liability at times, though.
A small error in reading the
dial can give a fair amount
of error, especially at lower
frequencies. Notice that
the program considers
"XL" readings to be posi
tive and "XC" readings neg
ative.

The third type of bridge
we'll call the W6BXI
W6NKU bridge, after the
two hams who brought this
circuit to a state of perfec
tion.' It, too, has a variable
capacitance, but the capaci
tor is connected in parallel
in the bridge. The dial is
calibrated in positive and
negative picofarads . (A
negative picofarad is what
resonates the inductive re
actance at the measuring
port of the brldge.I These
parallel-type bridges have
a somewhat restricted
range of reactances for
which they will provide a
null, particularly at lower
frequencies. To extend the

have specified. These three
subroutines input any
other readings needed ,
make allowances for out
of-range values, and co n
vert the readings to the
series-equivalent im 
pedance seen at the bridge
end of the feedline. If a
negative resistive compo
nent is present, the pro
gram bails out to prevent
meaningless results .

In sections "500" and
" 600" , the equivalent
length of the feedline in ra
dians is found and is used
to transform the im 
pedance at the bridge to
the impedance at the
antenna. This impedance is
then printed. The last sec
tion of the main program,
" 700 ", computes the
magnitude of the reflec
tion coefficient and uses
that to calculate the swr.

Table 1 lists the
variables used and in
dicates what they repre
sent. This may help you
adapt to other languages
or make modifications. If
you are only interested in
one of the three types of
noise bridges, you can de-
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lete the branches to the
subroutines for the un
desired types of bridges to
shorten the program.

The only thing that
might be a bit different
about the Quodata BAS IC
compiler used on the PDP
8/e is that it doesn't allow
for prompts as part of an
" INPUT" statement. This
was circumvented by using
a " PRINT" statement
followed by a semicolon to
suppress the line feed.

To check for proper
operation of the program,
Table 2 shows three dif
ferent sets of input data
which will give nice round
answers for most of the
outputs . The inputs sim
ulate feedline lengths at
multiples of one-e ighth
wavelength. The six-digit
input values should give
outputs within one-tenth of
an Ohm. Obviously you
can't measure your anten
na this accurately, but at

least you'll know the pro
gram won't interfere with
you r answers.

In actual use, don't be
surprised if the swr that
your noise bridge ind icates
is somewhat higher than
your trusty old swr meter.
The normal reflectometer
type swr meter usually
reads optimistica lly, es
pecially when it is not
driven with a great deal of
power. This is probably
due to detector diode non-

line a rit y at low power
levels.

With this program you
can speedily opt imize you r
radiating system. Take ca re
that the switching noise
from your CPU doesn't in
terfere with the no ise nulls,
or you might have to go
back to the Smith chart! •

Reference
1. R.A. Hubbs W6BXI and A.F.
Doting W6NKU, "Improvements
to the RX Noise Bridge. " Ham
Radio, February, 1977, p. 10.

lIIuslret lon courtesy 01 M'lcrowne Systems News; er1work by Hans·J. Wacker,
J,.

e d itoria l by Wayne Green

W2NSD/1
NEVER SAY DIE

Continued on page 181

by the same firms, you'll find
that it costs half again as much
in most cases. Th is is not
because the manufacturers are
making a bigger profit -it's
because they are putting out a
much better product, one
which the customers are will
ing to pay for.

Few hams are equipped to
deal with the aches and pains
of modern high·density syn
thesized equipment . .. and
even if we are game to spend a
few days chasing some glitch ,
we feel that, dammit, the rig is
under warranty, so why should
we go through all that trouble.

Now, if you've bought the rig
from a reputable dealer, all you
have to do is get it back to him.
In some cases, if the rig is still
brand new and he has another,
he may well give you another
rig in its place. But at least he
has the repair equipment and
technicians to tack le the prob
lem, plus the service data from
the factory to help him quickly
isolate the difficulty.

My own experiences with
getting equipment repaired by
the factories have occasionally
been so bad that it is un
believable. And if I can't get
service from a manufacturer,
how can you? I've had rigs
come back to me two and three
times either in worse shape
than they went out or with no
improvement whatsoever. I've
had rigs take months to get
fixed. There's one piece of
equipment which is at the fac
tory right now . . . and has been
in and out of there for almost
two years, with not one day
working right in between. When
I call to find out what is happen
ing, I'm sure they put the rig to
the back of the line again.

Sure, there are some factory
serv ice departments that are
wonderful. But, on the other
hand, there are some importers
who do no service at all . If you
can't get your rig fixed by your
dealer, it will have to be sent to

How come all the uproar? It
stemmed from an article which
was full of bad advice for ham
newcomers on buying rigs. One
of the parts that really got to
the dealers was the claim that
dealers don 't service new
equipment, they just send it to
the factory, so who needs a
dealer to back up a new equ tp
ment purchase?

It was bad enough that some
one wrote this baloney, but for
a magazine to publish such rot
seems inexcusable. The fact is
that any reputable dealer has
an enormous investment in test
equipment so he can service
ham gear and perform warranty
service. Most test benches
these days run from a minimum
of $35,OOO-and many double
that . It takes two or three
technicians to keep up with the
service situation fo r most
stores. The dealer knows that
he has to provide this service if
he is going to stay in business
and keep his customers com
ing back.

What about factory service?
Ask me about that , if you want
your ears pinned back. I get
most of my ham gear directly
from the manufacturers or the
importers since it is sent to me
for evaluation. Obviously, they
send me equipment which has
been checked out and should
be in pretty good shape. De.
spite this, at least one third of
the equipment I get craps out
within a few days and has to go
back for service. It is a sorry
fact of life that few manufac
turers of ham gear put their
equipment through the burn-in
tests which most commercial
equipment suffers. This means
that early part failure happens
after you get the rig instead of
before.

This is by no means an indict
ment of the manufacturers.
They are forced to cu t corners
on design, construction, and
testing in order 10 be com
petit ive in the ham market. If
you look at almost identical
commercial equipment made

YOUR HAM DEALER
If you don't see HR and HRH

magazines at your local dealer
in the future, chalk it up to a
stupid blunder. Dealers are
really upset over this and are
not only canceling their month
ly copies of the magazines, but
also are canceling advertising
and even leaning on manutac.
turers to stop them from adver
tising.

cost about $10. It is hoped that
the system will be operational
in about ten years.a guide s ignal from the

satellite. In order to get the
antenna gain needed to pick up
these low-powered radios, the
satellites would use 68 dB gain
antennas, with about 7000 of
them covering the country.

A study of the project has
been made by NASA and their
estimates of the cost for the
use of the system run to about
one cent per minute, about one
tenth that of Ma Bell's costs.
The watches are estimated 10

from page 106
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CO D Fee: $100 Personal checks must clear
betore me'cha"dise is shIpped.

OPTOELECTRONICS, INC.
5.$.2~ H.E. 14th Avenue, Fort Lauderdale, Florida 33334



011
TycoonIII

, Air flight
Simulation.. ,.""" " ....

Space
Trek IIII

Basic and
Intermediate
Luna.r LanderI

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

I
Golf._ ,_.•.
Cross-Out

*

°lnsl,nl Mie ro Progr.ms

forTRS-80"
Levell on one side- Level lI on the other

eBU,lNNER'S BACKGAMMON/KENO
- b1 F'ed SCl\lld (1Of thO TRS-IlOTMI You will """'" De ,n need
01 a baCkgammon cornpan"", aga ,n' SCII,I(I" prog'am IS de"'9""d
101 tile .......Comer to llle game. bul the Computfll" $I$B1jy play ...."
cllallenge III. ca'flIes. "' P9'1 lIENO '. a popu lar Las Vega. gambling
game..... ,n many game. 01 Chance, IIIe oda. a,e agamsl you bul ..1Ien
you w,n you can w", btg S7 95 OrMr r>O.~R

• OIL TYCOON by DWlghl W Meye' (10< ll1e TRS
8O™) In Illis Oil Tycoon ga me you gel 1o compele agamSi a '''''nd
10' Ihe 11011-0' 01 being Ihe ....a!thie Si tvcoon ,n lhe Ot l Indus l,y
Th,oUllllo"t Ille game vou inveSi in '.s.arch and "e."lopmenl , e. 
plo,a 10' 0,1and drill .. 'lh th. hope 01a succes.lut $I"'e "101 ".e'v
..ell drilled .. ,II prod"ca oil. and you ha.e to ' .. lyon • geol~ '$I "

'eporl and your O..n Ins llnc ts 10 Come up .. 'In a gushe•. Tha,. a'e
alSo 0,1 spilt. and blowouts to lu, the' complicate you. "sa 10
«cees S7 95. Orde' no. 0023R

• HAM PACKAGE I by R'c k Mo,el and 0 A L,.n
(10' tile TRS_8OT MI. Til.. group Of eight p'~rams1"" like 10g,.e you
plent y) .. ,II be ot h.quenl he lp 10 a ny",pe"mente, 0' nam operolor
OHM'S LAW CALCULATIONS SERIES CAP/l,CITA NCES
FREOUENCY VS REACT ANCE PARALLEL CAP/l,CIT ANCES
SERIES RESISTANCES DIPOLE DEStGN
P...R"'LLEL RESISl/l, NCES YAGI DESIGN

These P'OIl,am. d'a .. 111.. ClfC"'ts or antennas invol.ed and let
you till in 1110 pe,t, nenl da la, g, .. nll vou 1110 d lmens,ons, etc

This .erles 01 p'OII'ams i, not only an " .cellenl ..av 10 le a' n tile
' " M ame nla lS of e lect",nic. aMll1e hond llllll 01 .,mpta fo,mulas,
they .. ,It also be 01 constanl u.e in anv ..o,kshop or lI.m.hac k
S7 95, Orde' no 0007R

• GOLf/CROSS-OUT by W, llord N,epra se hk and
Da. id O,llehay 110' .lIe TRS·8OTMI . PlaYlIIgllol1 on a compute,' You
bel aM husl'ahng. 100. You lIa.e vou, chOlca 01 s-e'en clubs
tll ree ,rono, th,ee " OO<l S, a Cll ip and a putter, f ile p"'l/,am has 16
dltte'ent la"..a,s ,"ach dial>Q llcal ly des'gne<! You ha'.. 10 pick lhe
"ghl Club and angle lo r IIi1t,nll Ihe ball 0' elSa VOU end up ,n ll1e
woods or a Hap. Th" ~,ean caliS 1o, pult inll s k,lt The p,og,am has
e.eellenl graphics and you'l lhave a ba ll goll ball CRoss-our is
1110 old peg puUle , bul in comp"te' lo, m You lIa. e 10 IUmO pells_
,emo.,ng eacll one j"mped Tile 'dea .. to end up .. ,III bul one peg
and lha l ona in Ih&m,ddle 1I01e . Th8 P'OII,am .. ,II 'ale vour s' ,11 al
Ille end 01 eacn l'y $795 Ofde' no 0009R

• CAVE EXPLORING/YACHT/CON·
CENTRATION thr", go_. by F,an" ~o ....,"" ('or I~e
T ~S, IlilT ") eo E<p l¢"ng OS a game 0' Ir,o l. e"",. and e.p""""o,,
'" "hich IOU 'eh 'lie 'lIOe' eh. moer. 01 .. 'a'Qeea~ iO¢l< ;ng t".
,re..ure " hil. try,,,g 10 OvOtO 1M pO"Qe'ou. erea,",,," tno' guarP
"'e gOOdS Yoenl i. a ,,,o·p'.., .. go_ Ilo ••d on 'h. d,,,,, gome 01
yo~U'" Tne compuw ,"'... Ina dlc, 'or 'ou ..nd oulomol icalll
' eePI ocore. CoflcenlroM" It a computer••" ;<>n ol'~e " '&>',slon
g.mo. T" o PlaV"" eompel. ,n Ir, ;ng 10 moleh Ih" ", ;,... " ;doe"
I>IIhind lhe I_nlj·h~ n"ml>ll'"" SQuOf"" Ihol oppear on Ih"
lo'eon. $HI5. OrO., no_0010R

• ELECTRONICS I by Ri ck MOfe l llor IlIelRS-8OT MI
W,l I1 1Il" II, oup o l ,"VB p,og,am. you .. ill be able 10 des ign coi ls to'
,adlo circu it., c alc"l at e Ihe component values 1o, lunoo Clfcurts,
des'gn p'ea mplilie'S using the LM-:l.fIl IC and l, me' c"cuit• . e,lne,
mono.lable 0' a.lable uSing lhe 55511me' Ie

Coil . can be designed ..ith tile use 01 lable. 0' .pectal calc,,
la10,a , b"t Ihey a'e d,thcull to u.e_ThIS package ha. a ccn das,gn.
Ing p,og 'am ..n,cll " s""ple 10 use and Ihe compule, does all tile
wo,k

Tlla'e 's alSO a prog,am 10' design ing I"ned c"c",ls, aud io 0'
,adlo l req uency~ liud 0' .ariabla "equency

Tna LM·381p,og,am d'a ... ll1e circuli dial/,am a nd gi.es you tne
component . a lua s lo r you' needs 11 ...."Ii catcu lal e any unkno..n
.atue. fo, you . The IWO 555 pfog ra ms do Ihe s ame. g,"'ng you ll1e
dlag'ams tor eilhe, one-.hot l,me'S 0' astable liminll sys' e ms
tcloc ksl . 11 .. ,II do all Ihe cal cu lal ions 10' vou, p,o.,d ,nll l,mes or
componenl .alues

TheSe p,ogra,,,s a'e nol on ly helptul a,ound anv wo,kShOP Or la b.
Illey also a'a ..OM a, lui 1o, [aeCllmll Ille lundamentals of e lec
l'on ics to ne ..come... $795. Orde, no 0006R

• SPACE TREK II (1o, tile f RS_8OTM)
ThiS Sp.ce T" k game .. ill clla llenlle ll1e mo ot . kim,,1 and ca relu l
pl.ye" .... com m.nder 01 tile Enlerprise, you m".l delend tile
gato . y agSinsl ene my ",llnllon ... ..II,p. US inll your .rSM a l 01
ph...... and pllolon lo,pe<!ees 10 be.t .d.anl age ,Tile Ente rpri.., IS
alSo equipPe<! .. i1 11 impulse po..e r 1o, mo.ing .. ilhin lhe q" ad ranl.
and ..a,p po..e' 1o, lump ing Irom quad, ..nl 10 quad'anl $7,95
O'de r no 0002R_

eBASIC LUNAR LANDER/INTER·
MEDIATE LUNAR LANDER "0'
TRS_8OTM) Your auloma HC land,ng syslem lin malluncuone<l and
you a re lorced 10 make a manualland inll laking conlfol at 15.000
leel , the p,lol'S succeu ,equ"e. prec,se man,pula l,on 01 llle lunar
lande" relro-,oc ket •. AHer masle,ing tile bU'C game. the able
commander ..Ill I)(l tue<! by ll1e dillicu ll ,nle, me<!late p,~ram

S7 95. O,der no. 000lR

• AIR fLIGHT SIMULATION byOwighlW
'-l~Y'" 1tOf the fRS_8OTM) You, mission IS to la ke ofl ,nd land your
a"c<aft wi! lIOut crUhing. You'reUyi"ll blind on i~st,uments only.
The !light slalt5 wi l h a tu illank ot fuel gIvIng you app,o..m~lelv 50
miles of ran ge. The compute< conslanlly updat"s you, a" 'Pf!ed,
com PUS nea<:l,ng an<! anotude. As you 0'010 more Slire 0 ' yoursel l <"
the p'lot seat. you can lly a co"r~e agains l a map Of do acrobat,c
manauvars . S7_95 . Order no_ 0011R.
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The Morse Master
- convert your computer friends to hamdom

A nove l use of the MIDS function is only one feature of this relentless program.

William A. Tho,,,burr WB9TNW
RR 1
Thompsonvi/ff'lt 61890

There have been a few
articles latel y in the

microcomputer literature
concerning the creation of
a radio network for the
interchange of informa
tion. It has been mentioned
that the amateur radio ser
vice would provide a
natural environment in
which to implement such a
network.

For severa l years, ama
teurs al lover the globe
have been exchangi ng
" f iles" in the form of slow
scan television . These
"files" are of a special
nature, but they are still
streams of data in the long
view.

The ability to use radio
for information exchange
should be easy for the
average computerist to
develop. Howeve r, there
are th ree major hurdles to
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overcome.
The FCC must approve

the use of ASCII in the
amateur radio service.
This, I hope, is a forma lity
whose time wi ll come.
Second ly, the re must be a
set of ha rdware/softwa re
protocols deve loped, so
we can dance to the same
tune when using t he
system. There are some
bright people working on
this, and we will surely
hear more about this in the
future .

last, but not least, one
needs a license to operate
a transmitter in t he
amateur radio service. A
ham lice nse is the key th at
unlocks the door to an e n
tire world of adventu re in
amateu r radio. To get a
lice nse, you must pass a
written test and a code
test . The international
Morse code must be
mastered at various levels
of difficulty, correspond
ing to the diffe rent
licenses.

Stop a minute and con
sider this combina tion . I

am sure serious com
puterists would be wel
comed to the ranks of
amateur operators and
would fi nd a niche in the
amateur structure to enjoy
this uniq ue blend of elec
tron ic wiza rdry. I am a lso
sure computerists wou ld
enjoy t he un iq u e ex·
periences that only ama
teur radio has to offer. The
potential fo r increased en
joyment is tremendous.
Can you imagine discuss
ing and swapping algo
rithms with a fe llow ham
computerist in Aust ra lia
via the 20 meter ha m band?
How about access ing you r
computer by usi ng your
two mete r hand-he ld radio
a nd tou c hto ne t pad
while c ruising down the
highway or fishing on some
remote river? And, some of
the brightest inhabitants of
the Silicon Valley can be
heard on the ham bands
discussing the latest in
hardwa re, software , and
techniq ues. (I hear a lot of
computer d iscuss ion in the
advanced por t ion of the 20

meter band .l The list of
possibilities is endless
when you combine these
two activities .

I repeat: To be a ham
you must get a license; to
get a license one must
learn the code. The code is
not the awesome obstacle
that some make it out to
be. It can even be a lot of
fun . To further learn about
the amateur licensing
structure, I suggest the 7J
Novice Study Guide and
the ham magazines . These
can most often be found in
the loca l radio store .

Now that your motiva
t io nal fires are stir red up,
let's look at the program
abou t which this art icle
was written.

This program is a drill
which will help you to
learn the Morse code. It
spits out groups of 5
randomly-selected charac
ters by sounding the proper
Morse dit/dah patterns,
and it can also print the let
ters o n the video terminal.

My system is all Heath
kit. 1have the H-8 with 16K



Fig. 1. Flowchart. Statement numbers are in parentheses.
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of memory, the H-9 video
terminal , the cassette tape
record er and I/O board,
and Extended Benton Ha r
bor BASI C.

In the Heath H-8 main
frame, there is a speaker .
An a ud io tone is co unted
down from one ph ase of
the sys tem clock and ap
plied to the spe ake r using
app ropriate control logic
which provides a means to
turn the " horn" on and off.
The H-8 mon itor normally
uses t his feature to provide
audio feedback and signal
ing in co njunc t io n with the
front panel.

Pla cing the n u m b e r
11210 in location 820110
turns on the tone, and a
24010 in loca t io n 820110
turns it off . Thi s ca n be ac
complished by using the
" PO KE" co mm a nd, e .g..
" PO KE 8201 ,112 " turns it
o n, and " PO KE 8201 ,240"
turns it off . By sel e ctively
turning the tone on and off

and providing the proper
timing and spa c ing, the
Morse code patterns can
be formed.

The flowcha rt in Fig. 1 il
lu strates t he main features
of th e program logic . Two
nested FOR/NEXT loops
control the timing between
characters and between
groups o f 5 c ha ra cters .
Sta teme nts 131 , 132, and
140 do the actua l work of
tone generation via sub
routines. The inner loop
and delay return a group of
five cha ra cters. The oute r
loop prov ides a de lay be
tween groups of five char
acte rs.

A de lay is c rea ted by a
FOR/NEXT loop of the
form " FO R I = I TO X:
NEXT X" . The t iming
parameter " X" is u se r
defined and is in arbitrary
units of time.

Line 131 gene rates a
pseudorandom number be
tween 650 and 900, which

is stored in P3. Please note
that P3/10, a number be
tween 65 and 90, co r
re spo nds to t he ASCII code
f o r t he letters of t he
alphabet. The refo re, the
command " PRINT CHR$
(P3/10)" prints t he actua l
letter (line 145).

Lines 650 to 900 con
st itute a conversion ta ble
and contro l is d irec ted
here as a function of the
variab le P3 and statement
132. A string code is placed
in the string va riab le A$. In
Morse code, there a re two
sounds: the short so und
"dit" and the long sound
" da h". A dit is encoded by
a "1" in the string. A dah is
encoded by a " 3" . Fo r ex
ample, if P3 co mes up
"650" A$ is set as " 13'" the, ,
ASC II code for an " A" is 65,
and t he Morse code is "dit
dah". The le tte r "C" in
Morse is "da h di t da h dit".
and a 670 from the random
num ber generator wou ld
ca use the string "3131" to
be placed in the va riab le
A$.

With A$ c harged with
the proper string code, the
subro ut ine at line 1000 pro
du ces the actual sou nds.
Thi s sub ro ut ine examines
each e lement in the string
A$ proceeding from left to
right . If a " 1" is e n
counte red, a sound will be
e m itted whose duration is
governed by the timing
parameter " X". If a "3" is
e nco u nte red, t he so u nd
emitted will be of length
"T". There is a lso a de lay
after each so und governed
by "X".

Stepwis e examination of
the string expression A$ is
accomplished by the MJD$
function , Th is is a very
handy funct ion , and its
power in st ring or text pro"
cessing is often needed.
Co ns ide r the following:
R$=M ID$(A$, I, J), where
A$ = "H I THERE " .lfwe set
1=4 and J = 2, then R$
becomes " TH". The string
wh ich is placed in R$ sta rts
with the Ith character and
continues until there a re J
characters moved (i n a left

to right fa shion). If we use
the co ns t ruc t io n: " FO R
1 ~ 1 TO LEN (An
R$~MID$(A$, t, l),,,NEXT
I" , then the individ ua l
e lements of A$ are placed
one at a time in R$ , allow
ing action to be taken as a
fun ction of th e instan
ta neous value of R$ .

Keep in mind that th e
timing parameters are in
a rbit ra ry units, and what is
rea lly important is the
ratio. Norma lly, amateurs
sugges t a d tt/d ah ra t io of
1/3. I have fo und that a dit
length of 10 and a d ah
length of 35 sound s good
to me. As thi s drill is intend
ed fo r the beg inner, thi s
setup shou ld rema in co n
sta nt. The time between
c ha rac te rs shou ld be fairl y
long at fir st, say around
300 to 400.

There is another de lay
prov ided between groups
of five . This is to allow the
user to loo k up at the video
termina l and c heck to see
if he has co p ied the last
group correctly . Therefore,
if th e use r has optioned to
view the characters. a time
longer tha n 500 sho uld be
used . When the user no
longer ne eds thi s vis ua l
feedback , he can se t th is
tim ing parameter equal to
that for t he interc haracte r
de lay .

As was noted , th is tone is
actually a sq uare wave of
a ro und 1 kHz that is fed to
a ti ny Iittle speaker inside
the H-8 c a b in e t. You
s ho u ld n' t expect it to
sound like a clean sine
wave com ing out of you r
ste reo. The upper lim it of
speed is naturally se t by
the operating environment
of the equ ipment and the
softwa re.

If you te rmi nate pro
gram execution dur ing
tone output by the " Co n
trol C" command, it is
possible that the system
" ho rn" will be left on. To
shut it off, issue the com
mand " PO KE 8201,240" in
"co mma nd mode." O r, you
could just start the pro
gram again .
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Program listing.

.50 REf;.

.51 ROi

.52 HEM

.5 1 REN

.54 RE).

.5.5 HEJo.

56 REII

90 P!l 1tl1'

•
•
•
•
•

CODE PRACTICE PRQ(;R.....

~RITTE)j B't d LLI .o.M .... THOR)jBURG

2 - 1 ) -7~

•
•
•
•
•

660 A. .. " ) l ll " . RETURN

1>70 "'$." J l )l·. RETURN

6RO "'$-·)ll " .HF.TURN

690 .... .. -1· . RETURN

700 A-II .. -11 Jl" .RETURN

710 A"'·· ) 11 · , tlt TURN

120 A$.· 1111- . RETURN

7)0 A$~"ll- .RETURN

740 ..... · l J J )·. RETURN

91 PRUIT · TIII S PR(,GR .... SErl1JS MlRSE cce e IN GROU PS Ot tln. ."

100 O..~ <'OI

150 U··)l)· . RETURII

760 ..... "l J l 1". RETURN

1 04 R.. 240

500 NExt II

501 PRI NT

770 U .. ·))· ,RF.1'URN

1 QO A$ .. · ) l·, RETURII

700 "';f~" »))·. R'::T UR N

8 00 U.-1 ))1 " .RETUR N

RIO AS~·» )l)· ,~P.TURII

820 ....".-l)l· .ReT~~~

8)0 A;f. -lI1- .R!T\lRN

1'40 .\$." )" .RETURN

8.50 ..... · 11 ) ". RETUMN

R60 ~.·lll)· . RETURN

1?o70 U. "11)" .RET1hl."

II:PO U .·)ll ) · . RETURN

890 .... . ·)l))· .RETURN

000 "' $. " ) 1 1 1-. R~TUR N

1 220 IIErUR~

1 21 5 PO~ J.I TO x . NExr J

1210 PeKE C.R

1200 ?f. KE c ,»

120.5 POR J. l TO X. r-l::XT J

950 REI(.

9 .5 1 RDI

Q5? RE., "'-11 HOWS THE LETr~ 1I CODE . THF: NEXl' RourlilE ';!(NE~ATF.S

9 .5 ) RE)l rHE "'C! U'L urr A1j/J lMIl S{) L't-DS .

9.54 RE).

C/55 RE~ L

1000 L.LEN( .... )

100.5 fOR 1..1 TO L

1010 R-II . I(.IO$ ( ...-II ,I, l )

1015 I I' 11$,,·1 " T~E~ GOSU£! 1200

1020 I t R~.· ) · THEN COS U£! 1 300

1 025 II~X1' I

10)0 (l 0 1'O 1120

EiW 0 ' I!lJrl ~LI.!.A.r lO" COllE

115 Re..

116 HE...

111 REk

550 NExt '1' 6

560 PHI NT

561 LINt I NPUT ·<lOUW YOU LIrE TO 3 TO p? · , ~ 6.$

51';4 I P W",,,_"P.S" TtI'!N GOTO 9999

.5 6 5 LINE INPUT " ,;OULl) YOU LIKE TO CH ANGE SfEEDS, - , E1$

566 II' ! 7 . .. · tES" THE N GOTO 106

567 OC TO 112

11~ we:..
120 YOR y6.. 1 to II )

1 ) 0 FOR 11. 1 TO 5

1)1 P)~ ( I NT ( 2 6 · RND ( 1 ).6 .5 » · 10

112 GaSUl! P)

140 cosua 1000

145 I t A8J.· 'l:Es · THEN PRI NT CI1I1$( P)/10) 1

150 FOR 1.1 TO I'? ,NSXT I

106 INf'I.'T " INPUT tIlE LEIIGtll 0' 011'· I X

l OB I NPUt "1 1IfVr tHE lZltGtH 01 00\11": l'

109 l !lPlTt ·tHE tiM! !lEUE!N ChAl'l"'C!'ERS" I P7

110 I IiPUt ·INPllt tHE tiM! ll!To;'E!N CROl: PS or f i VE", 09

III LINE I NPUT ·.aULD YOU LIKY. TO SEE THE CH "' R "'~RS~ · I ... e.

112 INPUT ·IIIPUT THE NU)o.blR Of GROU PS Or PlVE DESIIlED" I M)

111 PRINT

1)1 5 POll. J.l rc x . t:~X'!' J

1) 20 R-': TU RII

Qq99 END

111 0 PC'KE C , R

1)00 PeKE Goll

1 10 5 POR J-I TO T , ~U1' J

P ) I S ... PSE~ OC · 't Al' iJCJI'. IIl-MS£R aer ..'E::" 650 ...;;0 900

1I"le ;, I::> 10 Tl / .t5 TM: ...SCII ceca .

ThE roLLV. I~(; ~t-CClJ~S /"V H 'I'M. carrass ,

A "1" I",E ... -s ... DIT "'!'ID A -J" IS A DAli .

641 HEX

642 RD<

6J.» HD;

644 RE.

650 AS. "I)· .RtTURN

As a person pa sses
through the beginner
stage, it is best to practice
your code copy in a more
reali st ic manner. The
method that I found best
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was a combination of 73's
cod e practice cassette
tapes and listening to the
ARRL ham station 's
(W1AW) code practice ses
sions.

This article started out
fo cused mainly o n the
microcomputer software.
As I got further into the
pro ject, it dawned on me
that computer enthusiasts

would be very va luable ad
ditions to the ham ranks.
And, when these two ac
tivities are combined, the
whole will be greater than
the sum of its pa rts.•
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THE FREQUENCY
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• CB standard Communication
• 2 meter • In dustry

• Scanners • Marine VHF
• Amateur Bands • Micro proceslor
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ORDER TOLL FREE!
=800·845e6~83

G.I.S.M.O.
2305 CHERRY ROAD
ROCK HILL, S.c. 29730

ICOM 701

TOP OF THE LINE. NUMBER ONE. IF YOU'RE THE TYPE OF
PE RSON THAT WILL SETT LE FOR NOTHING LESS. WE'V E GOT
WHAT YOU 'RE LOOKING FOR. TOP OF TH E LINE FROM THE
THREE TOP LINES. AND WE OFFER MORE THAN JUST THE
RIGS- SUPER SERViCE AFTER THE SALE. CALL US SOON FOR
A QUOTE ON YOUR NEXT RIG.
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~.ll YEARS WARRANTY!
. EXACT Replacements for

SYLVANIA ...;,~,;>..
I -.",.y

ECG Transistor.oiode;.ics

• R·U·S·H. All Orders Shipped Ssm. Dey R&Cel .ed
• FREE Freight on ell prepeld o'd. ..
• EXCLUSIVE 3 YEAR CONDITIONAL WARRANTY!
• NO Min. Olde,·Quentlty Olscoun" A•• llebls
• b.el IC, l Diod.. In Stock
• Lo"",, ' HoutS Mon-Sa' h .1(lp , Sun ' .1p
• C.I Of _ at.y_ ... pIac:e,... .... (5'~7

Communications & T.Y. Unlimited
Dept 7). 17 Wntlit>glon 51.• R.n.... I.... N.Y. 12'"

DISTRIBUTOR INQUIRIES INVITED
T.V.-C.B.·....U.TEUR RAOIO·STER EO- MONITO RS-

ELECTRONIC PARTS ... Cl05

95

MFJ ENTERPRISES, INC.
P. O. BOX 494 .... 1152

MISSISSIPPI STATE. MS 39762
CALL TOLL FREE ••• • 800-647·1800
For technIC.. In'annabon. order/repair statl/s. In
fibs•• outside continental USA. cal 601-32305869.

VAC. or 9·18 VOC. 300 rna. 5x2x6 inches.
Ordtr from MFJ arKI try it - nl Ibliga tlon. n

not delighted. renm it wittin 30 days tor a relt.n:l
(less shipping). The MFJ.751 is uncondlbonally
guaranteed lor one year.

TI onltr, Simply Coli us tal fret 801).6-47·1800
and charge it 00 your VISA or Master Charge or
mail us a check or money order lor $59.95 plus
$2.00 10( shipping and handling.

Dan't walt anr langer to zero in signals and
eliminate DRM. Order your MFJ Signal Enhancer
at no obl igation. today.

' ....... !oC•

- -.'"
-a· .. :'~, '0' -.
~.'" . ._. . ~. ' .... ,... , ~ ' ...~.. - ._.

'- " '-"-

Instantty left in I S8B/CW signal and eumr
nate DAM. The MFJ·751 Signal Enhancer is a
tunable SS8ICW active litter.

You can select , n Iptimum mode. zero in wIth
tile frequency cootrOl and ac:ljust the bandwidth
lor best response.

Peak, nolch or lowpus signals with~
tuned filter lor extra steep skirts.

Tune frequencr from 300 to 3DDD Hz. Vary
bandwidth 'rom 40 Hz to trat. Notch to 70 db.

Peak lor CW, S8B, AM, SSTV, RTTY. Notch
rejects aRM , Lowpass removes hiss. splatter.

Hear off frequencr calls with simulated stereo.
MFJ has SCIl ved problems that plague Olher

tunable fil ters to give coos fant ouml!!. when band·
width is varied. linear Ir~~y' cootrol. and
lighW. smoothe! notch

WaRs with anr rig. Plugs inla phOne jack. 2
watts lor speaker. PhOne and speaker jacks.
Speaker disables wten DI100eS are used. 110

MF.J INTRODUCES A NEW

Tunable SSB/CW Filter
Instantly zero in SSB/CW signals with tunable peak, notch,
lowpass filter. MFJ has solved problems that I!!.@gue other
tunable filters. MFJ Im,uon, funabl. fllf.r •••

con.tant oufpuf " BW I. lI.r/.d,
Un.ar Iraq. control, fIght.,. notch•
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MAIL TO; 6810 LARKWOOD
HOUSTON. TEX n074

ATTN : STEVE, WA50EN
PHONE: A.C. (713) 7n-2673

_ _ _ _ _ A...OUN T ENCLOSED $ _
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Erich A . Pfeiffer WA6EGY
16526 Bucher Drive
Granada Hills CA 9/344

The MINI-MOUSE Key
- perfect companion to the MINI-MOS keyer

WA6EGY reveals the secret ingredients of his funny-looking key.

Ctose-uo view of the MINI-MOUSE key mounted with the
MINI-MOS ke yer on a common base plate.
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W he n my art icle on
t he M INI -MOS

keve r appea red in t he
August, 1976, issue of 73,
ma ny readers were pu z
z led by the funny-loo king
dua l-padd le key that was
shown in the photos to
get her wit h the keve t .
Several wrote me a nd in
quired about the key which

•. - .

they thought was " built up
fro m scraps of PC board."
So, fo rthwith, I will reveal
the sec ret ingred ients of
th is mystery key, which,
because of its mo use-grey,
ea r-shaped plastic paddles,
may be refer red to as the
MIN I·MOUS E key .

A straight key is actua lly
noth ing more than a con-

tact that makes and brea ks
a keying ci rcuit. If need
arises, any co nta ct can be
pressed into se rvice fo r this
pu rpose . So me re ad ers
might re mem be r that dra
matic scene in the movie
classi c " Unio n Pacific"
where the hero (was it Jo hn
Wayne?) taps out the life
saving code message by
hitting h is gun bar re l
aga inst the downed te le
grap h wire . To bui ld a
reliable, easv-to-use d ual
padd le key, howeve r, is
another sto ry. The neces
sary low-frictio n bea rings,
lockable stops, and tension
springs norma lly make the
construction of such a key
a pro ject beyond the capa
bilities of the average ham .
While several good dual
paddle keys are available
from manufacturers adver
tising in 73, none were
small enough to be used
with the MINI-MOS kever.
For this rea son, a matching
key was designed . In the
design . great care was exer-

cised to use on ly mate rials
and too ls t hat are read il y
ava ilable to the ave rage
ham . A close-up of the key
is shown in the photo .

The material used for
the const ructio n of the key
was G-10 (fibe rglass epoxy)
circuit board, single-sided,
with a measured thick ness
of ,046 inches . This board ,
which was surplus materi
al, is somewhat thi nne r and
mo re fl exible than the
more common 1/16 inch PC
board . One sta rts by cut
ting pa rts 1, 8, 6a, 6b, 4a
(twice), and 4b (twice) from
the board according to the
dimensions shown in Fig , 1.
By d rilling and filing, or
with a fine jigsaw, one then
cuts the slot in parts 4a,
leaving only about 1n6 of
an inch of material at the
edge. These sections will
late r act as a flexible
" hinge" around which the
paddles pivot and, thus.
solve the problem of the
bearings. Next. parts 4a-4b
and 6a-6b are laminated
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t he fo il a ro und holes " U"
and "V" o n bot h sides of
part 6 and o n pa rts 4a and
4b . Thi s pre ven t s t he
screws from shorting o ut
the fo il o n the parts. These
fo il surfaces on pa rt 6 will
be connected to the dot
and das h term inal s of the
keyer by lengths of wire
which are soldered to the
foil at the rea r end of pa rt
6 . The negative su p p ly
voltage, - Vss, will be con
nected to the fo il surfaces
of parts 4a and 4b whic h
face part 6. This arrange
me nt has t he effect that
th e f oil su rface s of
part s 4, w hic h, fo r rf ,
shield the do t a nd das h
contac ts a nd , thu s. reduce
t he effec t of st ray rf fiel ds .
The connection to the foil
of pa rts 4 can be made by
inse rt ing a U-s haped strip
o f copper foil between
pa rts 4 and 2, which co n
nects both parts 4, and
then so lde ring the - Vss
connection to thi s foil.

All parts ca n now be
stacked as shown in Fig. 2
and , after c heck ing that
the co ntac ts line up prop
erly. the compre ssion
nuts and sc rews can be
ti gh t e ne d . The thumb
sc rew inserted t hro ugh nut
15 shou ld pass t hro ugh
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edge of part 4.
Now, everything is ready

for the fina l as sembly. If
one wa nts to protec t t he
beauty of th e M IN I
MOUSE key permanently,
however, one has to keep
the co pper fo il on the PC
board from tarn ish ing .
First. the co ntac ts and all
places where one must sol
der du ring assembly will
have to be masked with
patches of masking tape .
Then all parts a re sprayed
wit h severa l co a ts o f a
clea r p lastic lacquer. Be
fo re the final assembl y, the
setscrews 9 are prepa red .
Knurled d iscs of exact ly
the cor rec t size in a han d
some coppe r-nicke l a lloy
a re ava ilab le from the U.S.
Mint for th e price o f 10
ce nts each. To dr ill a hole
th rough the center of the
dime, howeve r, and to
solder the 2-56 screw in
place, might be the most
diff icult task of the co n
st ruc t io n project.

Using a la rger drill bit or
a sharp knife, one removes
a ring-shaped sec t io n of

Fig. 1. Dimensions for mos t parts. For deta ils of the
materials to be used, see parts list.

t he stack from mo vin g
while the second hole is
dri lled . Then hol e " Y" is
drilled , which serves the
purpose of lining up the
co ntac t rivets when they
are soldered in place. The
diamet er of hole " Y"
sho uld be c hosen to cente r
the part of the contacts
prot ruding on the side of
the spring opposite the
co ntac t surface. Next, part
1 is re moved fro m the
stack of pa rts a nd, using
the screws in holes " U" a nd
" V" to keep everything
lined up , hole " X" is d rilled
using a No . 42 d ril l. The n
the stack is sepa rated and
hole " X" enla rged to a d i
ame ter of about 1/4 of an
inch in pa rts 4 and 6; but
not in pa rt 8. The contacts,
pa rt 5, a re so lde red in
p lace o n parts 4 and 6. us
ing the holes to line them
up, and the same is done
with nut 15 on part 8 . Parts
3 are cemented to part 4, as
shown in Fig. 2, again using
co ntac t cement. Make sure
pa rt 3 does not cover pa rt 4
by more than 3/4 of an
inch. Parts 4 wi ll later be
pu lled o ut by " sp rings" 1
and 8 res pectively, with the
hel p of linkage 10. This
link age, a short piece o f
flexible st ra nded wire o r
copper bra id, is so lde red to
pa rt 4 in the approp riate
lo ca t ion; the other end will
be connected later. The n
pa rt 6 is so ld ered to t he
gro u nd plate a long its
center line. mak ing 'sure
the two parts are posi
tioned perpendicular to
each other, with the notch
of part 6 lined up with the

togethe r (foil sides o ut) as
ind ica ted by the dotted
lines in Fig . 2, using contact
cement. A s ind icated in
Figs. 1 and 2, the foil on
both sides of part 6 is cut
114 of an inch f rom the
edge by removing a na rrow
strip. Thi s can be done with
a router, cross-feed table
on a d rill press, bit of a
high-speed hand tool , or
even with the blade of a
hacksaw. Then one corne r
of the pa rt is notc hed
accord ing to t he dimen
sions shown in Fig. 1.

Next, t he pos it io n for
hol e " Y" on part 4b and
holes " U" "Y" and "X", ,
on parts 4b and 8 are
ma rked according to the
dimensions shown in Fig. 1.
Parts 2 (fo ur each) a nd 3
(tw o each) are cu t from any
kind of su itab le p lastic of
the co rrec t thicknes s.
Next. all pa rts (wit h the ex
ceptio n o f parts 3) are
stacked together in the se
quence sho wn in the "ex
plosion" drawi ng , Fig. 2.
Parts 4 and 6 should line up
at the front edge, with a ll
other pa rts li ning up with
pa rts 4 at the rear wit h pa rt
6 prot rud ing by about 1/4
of an inch. The whole stack
is t ight ly clamped together
or, if no suitable clamps
are avai lable , it is wra pped
tight ly with wire o r clea r
plasti c ad hesive tape .
While making su re that the
co rne rs of the stack rem ain
lined up, holes " U" and
" V" are drilled using a No.
33 drill. After the first hole
has been drilled, a 4-40
sc rew is inserted through
the hol e, wh ich helps keep

Fig. 2. This " explosion drawing" shows how the many pa rts f it together. Fig. J . Front view of the key.
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pa rt 6 and both par ts 4
with o u t t o u ch in g, a nd
sho uld contact o nly par t 1 .
This sc rew is tightened
slight ly un til pa rts 1 and 8
begi n to spread. The n the
linka ge s 10 are cut to
length a nd soldered to

Part Number
1
2
3

4a, b
5

6a, b

7
8
9

10

11
12
13
14

15

Parts LIst
Description

Spring, PC board. See Fig.1.
Spacers, 1/16" plastic. Four needed. See Fig. 1.
Paddle, 118" plastic or wood. Two needed. See
Fig. 1.
Lever parts, PC board. Two needed. See Fig . 1.
Pieces of contact springs with contact rivet, ap
proximately 1/2" long, cut from surplus relay. Four
needed.
Center part, PC board. See Fig. 1 and assembly in
structions.
Nuts, 4-40. Two needed.
Spring, PC board . See Fig. 1
Screw, 2·56 x 314" with thumbscrew head made
from dime with hole drilled through center and sot
dered to screw. Three needed.
Stranded copper wire or fine braid. Two pieces
about 3/4" long needed.
Screw 4·40 x 3/4" . Two needed.
No. 4 washer. Four needed.
Base plate, PC board, 2" x 4".
Metal strip, brass or tinplate cut from can. See
Figs. 1 and 3. Two needed.
Nut, 2·56. Five needed.

pa rts 1 a nd 8.
Next, the brackets 14

(F ig. 3) for the stop-screws
have to be p re pared . They
are bent accord ing to the
dotted lines in Fig. 1, a nd
the locat ions for the holes
are marked so th a t t hey

line up wit h the centerline
of part 6 whe n the brackets
are so ldered to the ground
pla te . The holes a re d rilled,
a nd two No. 2 nuts are
soldered to t he inside of
the b racke ts. W ith the
t humbscrew inse rted , the
brac kets a re then sol de red
to t he ground plate in such
a way that the setscrews
can touch pa rts 4 without
rubbin g against pa rts 3 and
1, o r 8, res pectively.

Fi g. 3 shows th e ke y as
viewed from the padd les.
This comp letes th e assem
bly of the ke y. The ground
plate is mounted to some
suita ble base, either a lone
o r together with the ke yer
as shown in the photo. The
contact clearance can be
adjusted se pa rately by the
thumbscre ws in t he U
sha ped b rac ke ts . If these
sc rews te nd to turn on t he ir
ow n, unscre w the m fro m
one of the nuts, sp read t he
bracke t slightly, an d tu rn
the screws back in against
the force of the bracket,

whic h acts as a brake. The
stiff ness of the padd les ca n
be co nt ro l le d with the
sc rew that spreads pa rts 1
and 8.

O ne wo rd of warni ng for
ope rators who a re used to
Vibroplex-type semiauto
m at ic ke y s: Th e M IN I
MOUS E key wo rks best
with lit t le contact clear
ance a nd min imal stiff ness
of the paddles, a characte r
ist ic it has in com mon with
t he FYO-key (now sold by
HAL Communications Cor
po ra tion). If the key is hit
ha rd, as yo u would do with
a Vibroplex key, you can
get contact bou nce and er
ro neo us code e lements.
O nce you are used to the
d iff e re nt fee l, however,
you ca n operate the key
with nothing more than a
very slight fi nge r move
men t, an d you wil l f ind
th a t t he M INI-MOUSE kev.
togethe r with the M IN I
MOS keyer, great ly
red uces ope rator fatigue
a nd ke ying e rrors .•

JIM OSBORNE WB9YRO
1518 Larry Lane ..... W23

G lendale Heights. II . 60137

DUPAGE COUNTY FAIRGROUND
Sponsored by Wheaton Community Radio Amateurs, Inc. • Box QSL • Wheaton, IL 60187 • (312) 858-7388

1
.. t::" 8 AM - 6 PM 147.54 talk in ADMISSION: S3 at door - 52 advance (Include s.a.s.e.}

,{ t1rll....... _ Make checks payable to WCRA. Mail ticket order to:
,., Frli'(' Parking On Grounds

1(
'" VI: 'T'f'I/7 No Smokingin Heated Building

..f1 ..,.,.n. y • I': Police Ser-vice
Y Quality Refreshments

Hourly P r- ize Drawing
Winners Need Not Be Present

Ou r famous va lue-packed mail orde r cata log
filled with th ousa nds of Amateur Radio items.
Now ready to roll and yours fo r the as ki ng . ..
Ca ll Tufts today for prom pt del ive ry of you r
Amateu r Radio needs from ou r tremendo us
inve ntory. let us show you why Tufts is the leade r
in ma il orde r sales .
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O ur c rew of 100% hams, ve ry co mpe tit ive prices, and rel iab le modern
service faci lities ens ure your complete sat isfaction. Ca ll toll free da ily
9-9 a nd Satu rday 9-6. 1-(800) 225-4428.

209 S Mystic Avenue
Medford MA 02155

1-{BOO)225-442B

1-(61 7)395-8280



Clegg is
plifier Headquarters!

IF YOU WANT A BIG BIG SIG
AT A LOW LOW PRICE •••
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OENTIlON OTR·2000 L DJlAl(£ t-48 MIRAGE 8108 AlPHA 76 SERIES

KlNI VI-IF 160

OENTRON MlA-2500 8

DENfJlON CUPPEIfTON l

...CHOOSE FROM
ONE OF THE LARGE

SELECTION OF
AMPLIFIERS AT CLEGG.

QUoTESoORDERS
1 (800) 233-0250

SERVICE DEPT.
1 (800) 233-0337

MAIN OFFICE
1(717)299-7221

And~et us fill your antenna requirements:
• Towers. Masts & Hardware
• Rotators & Cables
• Coax & Connectors
• HF. VHF. UHF Beams & Mobile Antennas
• Multi-Band Dipoles
• Traps & Baluns

Communications Corp.
191 1Olde Homestead Lane

Greenfield Industrial Park East
Lancaster, PA 17601
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73 Magazine Staff

One Step Further
- PTTR instead of PTT

If you can push to talk, you can push to receive,

-IOu .. CE'O..
OPE""'"

would try to fo llow these
switch changes. and the
fi nal o utcome wou ld be a
random switching action.

Two simple "de bounc
ing" ci rcuits are shown in
Fig. 3. These ci rcuits will
present positive switching
action to the J-K flip-flop,
although the switches
which activate them ex
hibit contact bounce.

The ci rcuit of Fig. 3 is ex
tre mely simple, has a very
pos itive respo nse, and uti
lizes a simple 7400 Ie. Its
disadva ntage is that it re
qui res an SPOT-type PTT
sw itc h . The lea f-sp ring
switches in many mob ile
type microphones do ha ve
the necessary contacts and
an extra co nd uc tor in the
mic rophone co rd. So, in
this case, the circuit can be
easily implemented.

If only a simple PTT
switch is ava ilable, t he ci r
cuit of Fig. 3 can be used,
In this case, one section of
t he 741 4 is used as a
Schm itt trigger. The resis
tor and capacitor form a
time constant that last s
slightly longer tha n the
du ration of the contact

shown dr iving a transi stor
sw itch wh ich, in t u rn,
operates a relay. The tran
sistor switc h and relay are
o nly necessary if one wa nts
to bu il d the unit so it is
universa lly usab le with any
t ransceiver. In a great
many case s, the transistor
switc h and relay may not
be necessary. Depending
on the voltage present o n
t he PTT line in a given
transce ive r, it is often
po ssible to tie pin 14 o r 15
directl y to the PTT line or
to use just the tra nsistor
sw itch without the rel ay.

The 1k resistor and the
switch are shown in dotted
line s in Fig. 1 because,
although theoretically the
c ircu it shou ld be co mple te
as shown, it would prove to
be erra tic in actual o pera
tion . This is due to the fa ct
that the PTT switch ex
hibits contact bounce . The
effec t of this bounce is
shown in Fig. 2. Both on
" make" and " break" the•
switc h will actually cyc le
on a nd o ff fo r seve ra l
m ill iseconds befo re it
comes to rest in its final
state. The J-K flip-flop.,

" pushes" are just momen
ta ry depressions of the mi
crophone button.

All it ta kes is some si m
ple Ie circu itry whic h can
be used with any trans
ce iver to provide push-to
talk , push-to-receive opera
tion . The c ircuits are made
up of low-cost, readily
available ICs which I had
o n hand . Undoubted ly, the
circuitry can be made even
more simple by those who
like to optimize IC ci r
cuitry.

The basic solid-state re
placement c ircu it for the
old latching re lay is shown
in Fig. 1. In this case, it is
one half of a dual J-K flip
flop fC. The ci rcuit is wired
so that each time pin 1 is
momentarily grounded,
the outputs of pins 14 and
15 change state. Once
" se t," they hold the ir state
until pin 1 is momenta rily
grounded aga in. Pin 1 5 is
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T he re are so me ama
teu rs who p refer a

le isu re ly style of operati ng,
even while mobi le, instead
of machine-gun-like ex
c hanges. In such a case,
the o ld push-to-talk button
o n a microphone can be
come a bit of a nui sance to
hold down. VOX operation
is, of course, a solution ,
but then, if one pauses to
think a bit, the VOX relay
will d rop out. To hold
relays in, o ne can produce
a bunc h of " aa h'ts. but it
ha rdly mak es for a p leas
ant so und.

A better so lut io n wa s
found yea rs ago in the use
of latching re lays, These
re lays close (or o pen) when
they are momentar ily ener
gized and then perform the
oppos ite o pe rat ion when
they are again momentari
ly energized . So one
ac hieves a push-to-talk and
push-to-rece ive mode of
operation where both

Fig. 1. One half o f a 7476 dual J-K fl ip-flop is used as a
latching circu it.

Fig. 2. An illus tra tio n of the contact bounce which occurs
to some degree with any mechanical switch.
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bounce from the switch.
Although the values shown
shou ld suff ice, if the act ion
is not positive with any
given PTT swit ch. one
migh t try lowering the re
sistance va lue o r using a
large r size ca pac ito r.

Depending o n the
numbe r o f co nducto rs
a va il a bl e in t he mi cro
phone cord, it might be
pos sib le to p lace the
necessa ry circuitry in the
microphone case. If no t,
the circuit can be assem
b led o n a piece o f sma ll
perforated board st o ck.
Sim ple point-to-point w ir
ing can be used since there
is no thing crit ical about
the layout of the com
ponents. The voltages to
the ICs need no t be
regul a ted. The requ ired 5
vo lts can be o btained by
us ing a series 200-0hm
trim-tvpe potentiometer
from a 12-vo lt so urce . Ad
just the potent iometer
from its max imum va lue

unti l 5 vo lts is measured at
pin 16 on the 7476 Ie.

There are two ancillary
ci rcuits that one might
want to co nside r. Probably
the most im po rta nt is some
positive indicator that the
tra nsce iver has bee n
pl aced in t he t ransmit
mo de , if t his do es no t
a lready ex ist o n a given
transceiver. If t he receiver
is squelc hed, t here is the
danger that o ne might no t
no t ice that the transceiver
has been left in. o r acciden
tally pla ced i n, the
transmit mode. Any sort of
positive indicator will do.
such as a lamp operated
from so me line o r circuit
that is active du ri ng
transm it. A nice touch. if
o ne has t he necessa ry con
d uctor ava ilab le in the mi
crop hone co rd . is an LED
indica tor in the mic ro
phone case itself .

One might wish to add a
bypass switc h to t he c ircuit
so one ca n go back to or-

dinary PTT operation. It is
not reall y necessary. how
ever, since the push-to-
talk . push-to-receive cir
cuitry can be act ivated ju st
as fast as one ca n momen
tarily depress the PTT but
ton. But. there might be
some ci rc umstances when
one is making a pa rt icula r
Iy long series o f very sho rt
communicat io ns exc hanges
where t he pus h-to- talk .
push-to-rece ive o perat ion
can become tiresome.

The current d rawn by
the circuitry will be that
typ ical for TTL log ic
devices. For small hand
held transceivers. this cur
re nt could be a good frac
tion of that d rawn by the
tra nsce iver it se lf in a
sq ue lc hed receive cond i
tion. So. one would have to
weig h t he adva ntage of
pu tting the ci rc u it ry in
suc h a uni t against t he in
crea sed cu rre nt d rain . Of
cou rse, fo r mobile and
home sta t io n transceivers,
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Fig. J. Two circuits which
can be used before the cit
cun of Fig. 1 to eliminate
the effects o f co n ta c t
bounce.

the increased current d ra in
should be insignificant as
fa r as t he operation of a
transceiver is c o n
cerned .•
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Hooray for LC Filters!
- simplest is sometimes best

Design a simple filter and a useful co ntro l circuit to go with it.

Fig. 1. Series (a) and parallel (b) tuned circuits with
generalized impedance curve (e).

Ho ward L. 0Rushw;tz.
19 Storrs HeiJ(hts Rood
Storrs CT 06268

W i t h n am e s lik e
Chebyshev , Butter

worth, M-Derived. Ma x
ima lly Flat . o r M inimum
Ripple. it is sometimes d if
ficult to decide just how to
pick a f ilter, part icul arly
one that wi ll pass o r reject
a sma ll band of low fre
quencie s. Well , why not
use an l C ci rc uit, since it is
qu ite sta ble and sim p le to
make?

The d iff icu lty with the
tuned l C ci rc uit. o f course,
is that it is usuall y too
sharp to pass o r stop a
band of frequ en cies. and
has to be loaded (resistive
ly) to reduce the Q . Fig. 1
shows the series (a) and
parall el (b) forms o f th is c ir
cu lt. a long with a genera l
ized impedance curve (c).

whi ch shows how the im
ped an ce o f t he c irc u it
cha nges wit h frequency
and Q .

Another prob lem with
this network is that as the
notc h o r center frequency
of th e band of frequencies
we wo uld like to pass o r
s to p is low er ed , th e
necessary val ues of Land C
become very la rge. Just
ca lcu la te , for a cente r fre
quency of 160 Hz, the
values of L and C for a
se ries-tu ned l ( circuit us
ing the followi ng formu la: f
== 'h nvrr. where f = fre
quency in Hz, l = induc
tance in Henrys, and C =
capaci ta nce in farads. You
will see why the parts can't
b e n ic el y fitted on a
printed c ircu it board. In
this age of m iniaturization,
it is diffi cult to even see a
re s istor , c a pac ito r , or
ampl ifier!

Don't despa lr c- a c irc uit
known as the Twin-T Filter

tors and l /4-Watt resistors,
we c a n produce a filter
tha t will pass a ll frequen
cies except those dir ectly
around the ce nte r frequen
cy o f 1 &0 Hz . Thi s is a
notch fi lter .

let ' s ass u me th at we
want to sto p all f requen
cies, but we wou ld like to
pass the freq uency of 160
Hz . The o p am p ci rc u it
outlined in Fig. 3 does this
with good stabi lity .

This is a negat ive feed
back c ircuit, whi ch means
that the o ut p ut o f the
ampl ifier is added to the in
put such that the input to
the ampl ifier is reduced.
The amount of feedback is
cont ro lled by the feedback
ne twork, which in ou r case
is the Twln-I filter. Since
thi s ne twork passes all fre
quencies e xcept a small
ba n d of fr e q u e n ci e s
aro und the design cente r
(160 Hz), the feedback is
large a t all these frequen
c ies, and the inpu t to the
amplifier will , therefore, be
very sma ll. This me an s that
the outpu t will be very low.
In the regi on of 160 Hz the
feedback is almost zero, so
the output becomes large.

In other words, if we at
tac h an audio osci llato r
to t he input of this c ircuit,
a nd slowly inc re ase the fre
quency sta rting at about 10

will not o nly fit on the
board, b ut is ex treme ly
simp le to design. The ci r
c uit layout is shown in Fig.
2.

All you have to know in
order to design this net
work to "sto p" o r at least
a ttenua te a part icular fre
quency is the foll owing se t
of relations : C1 = 2C2, R1
= 2R2, and f = 'h nR1C2.
For example, suppose we
wa nt to desig n the filte r to
have a center freq ue ncy of
160 Hz. By rewriting f =
Vl nR1C2 as R1(2 = % nf,
we find R1C2 = 116.28(160)
= 0 .000995. Since there
are an infi nite number of
ways to multipl y Rl and
(2 in orde r to get
the value 0.000995, we
have t o n a rr o w thing s
down a bit. A simple wa y to
do thi s is to pick a large
va lue for ( t ha t is ava ilable
in a sma ll physica l size,
such as a high K (d ie lect ric
c o ns t a n t ) cer am ic-type
ca p ac ito r. let 's try .01
microfarads COl x 10 b

fa rads). Using thi s va lue,
we find that Rl = 9.95 x
10-'/.01 x 10~ = 9.95 x
1011.01 = 9 .95 x 10· :::::
lOOk Ohms.

Therefore, with C2 = .01
u F, then C1 = 2(2 = .02
uF and R2 = R1 /2 = 50k
O hm s. Using these values,
with small ceramic capaci-
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Hz, we wi ll get no output
until the dia l reads from
about 130 to about 190 Hz,
with the signal peaking at
160 Hz. As the frequency is
increased further , the out
put will aga in drop to zero .

~ , '"

Thi s is s imi la r to t he
general tuning curve of the
l C ci rcuit shown in Fig.
l (e ).

This circu it was used in a
tone-operated slid e viewer
that a fr iend asked me to
build for him . The tape
recorder that he used to

provide the na rra tive fo r
eac h slide, as it was shown
by the projector, contained
a tone of 1bO Hz which oc
cu rred at the end of each
narration . A microphone
near the spe aker picked u p
the tone, whi ch was then
a mp lified , and thi s oper-

ated a re lay whic h caused
the slide mechanism to in
sert a new slide . This cir
c uit is shown in Fig. 4, a nd
it should be se lf-exp lan
atory. With a little ingenu i
ty, many uses ca n be de
vised for thi s s im p le
filter .•

2. Twin-T fi l ter schematic
diagram.
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Fig. 3. lbO-Hz bandpass
filter schematic d iagram.

Fig. 4. Automatic slide-ad vance system using a l60-Hz Twin- Tfilter for cueing from a tape
recorder speaker.

DX -----'

Corrections

from page 55

and unless some decision is
made soon by the Iraqi ot
ttctats. that may be the end
result .

HB9MX reports that he hit
bedrock in the mounta in of
Clipperton OSLs and is now
answering OSLs as they come
in. As of th e end of September,
he had answered 19,298 OSLs.
15,812 were returned direct by
air mail , with the remainder go
ing via the variou s bureaus. 852
cards were rejected because
they were not in the log. If you
still don't have you r Clipperton
OSL. you can now get an im
mediate response from Kurt
Bindsched ler, St rahleggw eg
28, 8400 Winterthur, Switzer
land.

Australian Novices, recoq
nizable by t he letter N im
media tely fo llowing thei r
di stri c t numbe r in th e ir
callslgn , are allowed to run te n
Watts on CW and thirty Watts
on SSB. They operate in the
fo llowing subbands: 28100
28550,21125-21150, and 3525
3625 on CW, and 28100-28600,
21150-21200, and 3525-3625 on
SSB.

9V1 TT is apparently the only
XYL active in Singapore. She is
the XY L of 9VlTP.

Ownership of Abu Ail , once
con sidered unclaimed, seems
to be a bone of contention be
tween France and Djibouti . If It
is owned by Dj ibouti, then it is
ju st another offshore island.
But if Abu A i l be longs to
France, then il wou ld be a
separate DXCC country.

FH8CY should become a bit
more available now that the
Northern Cali fornia OX Foun
dation has donated an FT·l01
and outboard vto. Th is was the
rig used by K5VY on his recent
African SWing.

The efforts of the Northern
California OX Foundation have
put many new ones in the
pocket s of the deserving OX·
ers. Drop t hem a tine at PO BOil:
717, Oakland CA 94604, to see
how you can get in on the fun.

DJ9ZB Is pubtlshinp a large,
ctasuc-bcund OSL book which
lists a large number of aSL
Managers. It contains some 50
pages of IIstlngs, and is a great
aid for the serious DXer. Order
from DJ9ZB, Carl·Kistner Str.
19, 0·7800 Freiburg, West Ger
many.

If you sti ll need cards from
the SV0WZ stay on Rhodes, t ry
WB3JRL.

Well, that about covers the
DX front for thi s mont h. We
want to ag ain thank th e West
Coast OX Bulletin, th e LlOXA

Ham Help
Thi s letter is in regard to the

art ic le " Rejuvenate A Pawnee,"
in the October, 1978, issue. I
l iked the way K4GRT and
W41EV la id out the mod if ica
tions and diagrams-even I
could follow them. I would like
to know if someone else will do
the same sort of article on the
Haufcratters SR·42 2 meter AM

Please note th e following
correc t ions to my art ic le " The
Klassi c Kilowatt ," wh ich ec
peared in th e November, 1978,
issue: On page 226, column 2,
line 9, shoul d read : " 3 d B
weaker than a large: '. On page
228, column 2, line 17 should
read: " output power is 700
Walts. " (It is assumed that the
reade r reali zes that t he
ampl ifier is loaded into a dum-

Bu lletin , and WorldRadio News
for much of t he preceding Infer
matron. We also want to thank
all you readers who have sent
reports and photos. Keep them
comi ng, and we wil l see you
again next month.

rig, as that is what I have and I
would like to put it on 2 meter
FM .

If an article is not possible, is
it poss ib le that someone wou ld
modify it for me at a reasonable
price? Thanks .

Wilbert R. Farris NSADL
Rt. 4. BOil: 169·8

Denham Springs LA 70726

my load for these measure
ments.) On page 229, column 1,
lines 12 through 14, should
read: " are 1500 volts at 700 mA
on 20 meters, producing 700
Watts output:' (ThiS power
was measu red using a Drake
W4 wa ttmeter Wh ile feeding a
nonradiating dummy load.)

Dave Ingram K4TWJ
Birmingham AL
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with certain types of handi
caps that restrict motion. A
9-vo lt tran sistor battery
will power the keyer for a
lo ng time and makes por
table operat ion practical.
With mechanica l paddles
as expens ive as they are,
thi s kever provides an ex
cellent alternative because
it can be built co mp le te

with keying mechanism for
less than mo st paddles o n
the market. Information
and PC boa rds are av ail
ab le from the aut hor. I
would like to express my
appre ci ati on to Bru ce
Rob inson a nd Jo hn Coken,
fell ow students at Temple
Unive rsi ty , fo r help in
prepar ing this art icle ,.

LM339 quad voltage com
parator
2N4888 PNP
silicon small signal diodes
(SO piv, SO rnA)
100 pF
0.1 or 0.047 uF
0.00 1 uF
10 uF
10k
39k
47k
100k
220k
470k
500k
1 megohm
1.8 megohm
5.6 megohm
a-core . a-cosmcn rotary switch

ci , C5, C6. C7
C2
C3, ca.C9
C.
A12, A24
R9
R25
A3,A6,R7,A8. Al1.A21. A22. A23
R19

R'
R20
A5, Al0, A14, A1 5, A1 7, A1 8
Al , A1 3
A2, A1 6
51

ar ise with rf fe edback,
especially at high power
leve ls.

I have been using t his
kever fo r severa l years and
find it very enjoyab le. Kev
ing is effortless and is ideal
for extended operation
such as during co ntests.
Thi s me chani sm should
also be useful to persons

t urned off . ( 2 cha rge s
positive through 01 unti l
U1 A sw itc he s negative
once again . The period that
C2 is charging positive is
the space, and, at the end
of the space, the c irc uit
stabi lizes unless another
dot or dash is triggered.

The speed control pro
vides biasing for U1A (note
that thi s bias is d ifferent
during a c harac te r than
du ring a space because R9
is t ied to the output of
U1A). R4 determines how
fa st C2 charges positive
dur ing the production of a
space following a cherac
ter. If R17 and R20 are ad
justed to make d a she s
equa l to 3 spaces and dots
equal to 1 space. then this
weight will be true at any
speed.

Capa citor s are u sed
liberally to b ypas s rf
energy so that there is no
interfer en ce from the
transm itter. Ca re must be
taken to ground the kever.
or problems m ight st ill

QSO Tape and QXX Tape
for the new exams.

COMPLETELY FREE-STANDING.
TELESCOPING TOWERS.

... T52
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Kantronics Q S O Tape and QXX Tape

Get prepared !
To pass the n ew FCC code exams. youll need 10

identify unusual names, places. antenna heights, rig types
and a variety of other items garnered from sim ula ted
QSOs,

NO\AI you can really study for the new exams with the
Ka ntronics Q SO Tape and QXX Tape! Our C·60
QSO Tape cassette sends simulated "on- t he-e rr"
transmissions at 7 th . 10, 13 and 15 WPM. (Also
available in a ~ 1 3 WPM only" version .] The QXX Tape
s peeds you on t o 2 0 . 2 3 and even 2 6 WPM I

Both cassettes generate sharp. crisp code to exact
Morse s pecifications. just as the FCC does. There's
no better way to study for the new FCC exams!
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THEM ALL

IF YOU'VE READ ONE,
YOU

HAVEN'T
READ

Ever notice how o ther magazines published in the field of radio electron ics are just li ke the
o nes before them-same old sub jec t s. same predictable views, same o ld editoria ls?

Each issue of 73 i s an entirely new book: over 225 pages including over 40 articles of new
materia l each month . separate and special . unlike all that have come before it . 73 led the way in
developing the use of solid-state c ircuitry and was the first to promote SSTV. redlotelerype . corn 
purer applications for radio communications, and single sideband, to name a few. In addition, the
sta f f of 73 is working on another scoop that you won 't want to miss.

In o ne issue you m ight find building projects and information on antennas, moonbounctng , and
mountaintopping . In the next issue you might read about computers , redloteletype . traffic handl in g,
and satel li tes.

More Quantity-More Quality
Thi s is a hefty magazine, with more art icles each month than any two of the other ham

magazines com bi ned, and we pay more for an article than any other ham magazine.

( You get what we pety for! )

The o nly th ing that every issue of 73 has in common is quality. and we take pride in deliver ing
them to y ou. pride in prov iding the latest developments In the field, pride in helping you enjoy your
hobby , and pride in covering subjects the rest of the ham media ignore.

So try a year with us at 73; you 'll be surprised at the amazing variety . You 've got nothing to
lose, but plenty to gain. If, a fter you 've read your first copy, or even your 1 I tho you 're not completel y
sat isf ied with 73, If you don't feel that 73 Is as good a magazine as you can buy anywhere, we 'll re
fund your money on all remaining Issues. So start your subscription by d~opplng the attached postage
paid card in the mail today. You pay on ly $ 18-40% off the current newsstand price for 12 issues, or
save 50 % on a three-year subscription for $45 . Please allow 60 days for shipment of first copy.

No need to send mone~ now; we'll bill ~ou later.

,J_. ...._.,~._= ... HNOJ4S1
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SOS! Ship in Trouble!

life and death on 20 meters

When a ship sinks in the Caribbean, it's the u.s. Coast Guard and Air Force to the rescue .

John M. Murray WIBNN
4 Kenwood Circle
Btoomftetd CT 06002

I magine listen ing in on a
rea l 50 S s it u a t io n

invo lv ing a sh ip sinking at
sea! Purely by chance, I
tuned in on ju st suc h an
urgent drama in August,
1977, on 20 meters.

With no fanfare, sudde n
ly the re was a loud vo ice at
about 14.252 kHz . "This is
the U.S. Coast Guard at
Po r t sm o u t h , Virgin ia .
Emergenc y . . . Emergen
cy! A clear frequency is re
quested. A ship has been
reported by an amateur
operator as sinking in the
Caribbean. HP3422 - do
you re ad me?"

Of all t imes for it to hap
pen , my tape recorder was
out of o rder. I could only
liste n and try to remembe r,
jotti ng down a few notes.

" HP3422 - th is is the
U.S . Coast Guard. Do you
read me?"

Smack on frequency but
wea kly ca me the rep ly,

132

"Ye s, here's HP3422. We're
sinking. Eleven feet of
water in the hold. Thirteen
persons aboard . This is a
ham operator on the bridge
with battery power. Ship's
transmitter and electrical
power gone. We have 11
life prese rvers. Again, 13 of
us aboa rd.. ."

"What is your position?
Give us your coordinates
so we ca n notify Home
stead Air Force Base in
Florida . A rescue plane can
be sent out, if it's within
their range ."

"Tha nk you. It wi ll have
to be fast. The ca pta in says
we have maybe an hour
a nd a half before going
down."

" Roge r. This is Ports
mouth Coast Guard. Stand
by !"

" He llo, HP3422," came
another lo ud voice, "this is
Potomac Coast Gua rd at
Washi ngton, D.C. We have
notif ied Homestead Air
Force Base in Florid a to
ready a resc ue plane to
proceed to yo ur position
whe n we know it. What is

your position?"
" The Capta in says we're

about 17-1 5 north, 78-58
west, but there may be a
d iscrepancy because the
last time we plotted o ur
position was the day be
for e yesterday, and we
believe our compass is
faulty ." He repeated the
position coo rd ina tes sev
eral times at CG request.

HP3422 ' s s igna l had
dropped way down at thi s
point, probably due to at
mospherics. The time was
approximately 10:50 am,
DST. As could be expec ted
about that moment, with
things getting more urgent,
a bland voice cut in , "CQ
twenty . . . ca ll ing twen ty
for Hoboken , New Jersey.
This is WAS Bing-Bang
Boom (or some thing like
that). Is anyone aro und
there?"

Fortunately, the direc
tional CQ went on for o nly
a few moments , and was
quickly followed by the
Portsmouth Coast Guard
again: " Please Q SY off thi s
frequen cy imm edia tel y .

Thi s is t he U.S. Coast
Guard in emergency co n
tact. A c lear frequency is
requested !"

Aga in the WAS: "What is
the eme rgency? This is an
amateu r band."

The CG operator was in
no mood to a rgue . " Please
do as I say." He then con
tinued , " HP3422, please
give me your vesse l's name
and type. What other life
sav ing gear have you
aboard?" The CG signa l
was enormous ly strong and
would probably override
any ham compet it ion. As
he stood by, HP3422's very
weak signa l, fading in a nd
out, was aga in aud ib le.
" Name is Hippopo tamus,
reg is ter ed in Pan am a .
Cargo vessel, about 200
feet. We're in ba llast now.
Grey, wi t h much rust." The
signa l t he n stopped abrupt
ly.

As c lose as I could figure
it with the Nat iona l Geo
gra ph ic Mercator Cha rt
a nd an 18-in ch glo be,
Hom estead to the disaster
area wou ld be a flight of
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WINTER WONDERS
OMNI-J /I. heavy duty magnet mount comple te $49.95
TRIEX W·51 FT Self Support Tower (Reg. $825.00)

Your Cost (F.O.S California) .. , , .
Tonn a F9FT Antennas 144/16el . , .
RIW 4321 1gel . . , .
KUTZI NG VHF·UHF Amplifiers

2M lOWln -l00WOUt .. , , , . $198.00
432 lOW In - 50 W Out. , .. $198.00

BIRD 43 /I. Slugs. UPS Paid . . .. . . . . .. Stock
Mic rowave Modules 432·28S. UPS Paid ... , . ... ,. . . . $329.00
Tatrex TB5EM. In Stock. . .. . .. .. . . . .. . . . .. .. .. , $415.00
NE W Palomar Engr, Transceiver Preamp ., , $89.50
Bencher Paddles .. , $39.95; Chrome. . . . . 549.95
ETO 76 Amplif iers . . Stock
Lunar 6M-2M·220 In Line Preamps , $49.95
Lunar 2M Amp 10-80 wi th Preamp, UPS Paid . . . .. , $189.95
Janel QSA-5, , .... . ,. . . . .... . .. .. . ...... .. $41 .95
COE HAM·3 . , . $129.00; HAM·X. . , $249.00
VHF Engrs. blue line amps .. . , , Stock
cetron 572B. .. ,. ... .. 527.95
Raytheon 572B . . . , . . . . . . , , , , $24.95
Motoro la HEP 170 . . . . . . . . . . . , , $0.29 ea.
Mall ory 2.5Nl000 PIV Epoxy Diode , , , SO.19 ea.
Aerovox 1000PF1500V Feed thru . . .. 51 .95
GE 6146B or 8950 . , .. . 57.95
Technical books: AMECO, ARRl. Sams. TAB. Rider .

Radio Pub" Call book , Cowan. many others .... , .. , . Call
NEW BELDEN 9405 (2#16) (6#181 8 wire Rotor Cable,

heavy duly for long runs , , . $0.261fl.
8448, Std, g-wtre Rotor . .. . , . , .. 50.1 6111.
9888, double shield RG8 Foam. .50.39/ft.
821 4, RG8 Foam . . , . . . . . 50.25/1t.
8237. RG-8 .. . . . . . .. , SO.21 Ift.
S267. RG-2t3 . .. , .. .. . , . . . . " ... " , , , , SO.25111.
Amphonol Silver Plate PL259 . . , , , $0.59

TIMES 'I," Foam Hardline $0.60/lt , , .. Connectors $15.00 ea.
7/S"' aaroune $1 .50/11. . . , , , , , Connectors 525.00 ea.

BERKTEK RG·8X, 52 ohm. KW , , , 50.1 61f l.
Consolidated HO·1S Ga. Galv. Tower, 10 Sec. , . 529.95
Robot " Slow Scan" Now In Stock , . . . . , . . . .. " Call
Alliance HD73 Rotor. . $109.95
r eretower . self support 55 fllw breakover , , $499.00

THIS MONTH'S SPECIAL
ICOM IC280 - $395.00

DENTRON GLA1000 Amplifier - $319.00

16 ELEMENTS - F9FT - 144 MHz

,
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ffil(ROWAVEmODULES LTD

Remote Controller (opt ion)
• Stores • Scans

• Reads Out Frequency

(CALL FOR aUOTE)

KENWOOD - TR7600A

MADISON
ELECTRONICS SUPPLY, INC.

1508·8 McKINNEY. HOUSTON, TeXAS 77002

713/658-0268

Beat the high cost of Delu xe 2 meter operat ion

"z
o
o
>
3•------------------ - - - - - --1,

v" Reader Service-see page 22T 133

MADISON
ELECTRONICS SUPPLY, INC.

1508·8 McKINNEY. HOUSTON, TEXAS 71002

713/658·0268 .... M3S

The 'Tonne' You've been
hearing about

144/146 MHz SWR 1.2:1
50 ohms Wt. 4.4 kg .

length 6.4 m. Horiz.lVert.
Side lobe attenuation 60 dB

Horizontal aperture 2 x 160
( - 3 dB)

Vertical aperture 2 x 17· ( - 3 dB)

$79.95
9 Element 144-146 $39.95
4 Element 144-146 $32.95

MML 144/100, 100 WATT 144 MHz
LINEAR POWER AMPLIFIER

TER MS: All prices FOB H ouston. snces sub)<lCl 10 change wilhout nonce
All item s Guaran teed Some ,jems subject to prIor sale . SenCl lette,hea<l for
Amate" , ceaters price I,s t. Te~as res,denlS add 6 '10 tax , Please add
postage estimate

CALL FOR FAST QUOTES
SPECIAL ORDERS WELCOME-

W5GJ. W5 MBB, K5AAO. N5JJ. W!>IMJ , AG!>K. WD5EDE, K5ZD. WD5ABR.
WA5TGU, WO!>BOj( . WB!>AYF. K5RC , K5BGB

Ha.e A N,ce Day '
DC'

• 80 Watts Minimum Output

• Fully Protected Ag ainst Poor Load VSWR, Over
heating and Excessive or Reverse Supply Rails

• Equipped w ith RF VOX and Manual Override

• Supp l ied w ith Power Lead and All Connectors



some 775 miles, allowing a
deviation eastward through
the Windward Passage be
tween the eastern end of
Cuba and the tip of Haiti.
Otherwise, to take the
direct Great Circl e route
would churn up quite a bit
of air space over Cuba,
possibly blowing sparks
from an angry cigar and
setting a beard on fire . The
ship was foundering in
3,000 feet of sha rk-infested
ocean about 75 miles due
south of Cap Carcasse,
Haiti .

134

,--.
- .1 .~

"This is Air Force rescue
plane. I repeat-what life
saving gear do you have
aboard? What color are
your life preservers?"
. "Hello, Air Force rescue
plane . This is HP3422.
Thank you for calling." I
co u ld hear so me other
vo ices in the background
of HP3422 's signa l, one
yelling, "This is the ca pta in
speaking. All we have is a
life raft of planks lashed to
four oil drums."

At times there were con
s ide ra b le time lags be-

,.,...f,.

•" ,

L,

!

tween transrrus stons Well
over an hour sped by.
Presumably, military direc
tion finders and radar were
being used, but so far no
mention of them had been
made over the air. Al so,
there was no explanation
of how the ship got in such
dire straits . No storm
reports were given, nor
word about why they
didn't have at least one
lifeboat.

Another voice cut in:
" Th is is Homestead to
HP3422. Please give us a

long count so we can get a
better OF bearing on you .
Repeat it several times.
OK?"

HP3422 proceeded to
give several long counts,
then stood by with, " Is that
enough? Did you get a
reading? Our bow is drop
ping deeper!"

Before the plane could
answer, a new signal ap
peared on frequency. "This
is experimental research
ship Aquarius. We're some
300 miles from HP3422's
approximate position. Can
we be of help?"

"Air Force Rescue here.
Negative. You're too far
away. Thank you . Stand by .
HP3422 , I say again , what
color are your life pre
servers and oil drums?
Over."

" This is HP3422. Preserv
ers , planks, and drums are
grey ."

" Tha t' ll be hard to see.
Visibility is very poor, less
than a mile at my altitude. I
hope I ca n find you. This is
going to be a tough one."

Homestead then gave
the rescue plane a OF bear
ing which altered his
course only slightl y. Ap
parently , the sinking ship's
position report was not as
faulty as had been implied .

Suddenly, HP3422 was
on the air again weakly.
"The Captain's given the
order to abandon ship .
Water in hold now at 14
feet. When 1 go over the
side, I'll have to cut loose
from my antenna. Visibility
here not too bad, maybe
three miles . Almost a
cloudless sky. Hazy. Oh,
yes, there's a single big
thunderhead about a mile
due west of us. A huge one,
only one in sight. Over."

The Air Force plane's
signal snapped back on.
"Grea t ! I see it ... about
five miles from me. Cor
recting my course imme
diately ."

"Good! This will be my
last transmission. We see
your plane. Over and out."

That was the last I heard
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" You eVer Worked a repeater•••
Chance, are. It wo, one of the,el

Conservative ly
lid state repeater~lIent reliabili~y.Self contained•. a ll ~ponents. assure ~~ both interfacinged high q uality~ has been given

rat. nsideration .. $499.95Carefu l co i fi t . . . 95
t 0 1flexibi I y. 20B Kit . . . . .. .. . .. 579.

and con r 144B or RPT 2 . . . . . . . . . . 799.95
RPT SOB. RPT y wired and tested 849.95R

PT 432B Krt RPT 220B f actor .
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much in terest to m e to
learn any further detail s
which some listener, o r
even the military o perato rs
involved, might have on
th is nea r-d isaster.

The fact that t here was a
happy ending seems
almost certain. However, I
fai led to hear a single word
about it on the radio or on
the tube, or even see a tiny
item on the subject in
new spapers or magaz mes.
let alone in our ham rad io
publications. •

ceiver was l imited in that
setting to the 20 meter ham
ba nd. Obviously, the res
cue craft's radio wou ld be
on the new frequency .

It was not clear whether
the rescue plane was sent
out from Florida, or wheth
er Homestead had notified
Guantanamo o r one of the
NASA activities in the area.
Either of the lat ter might
have meant a much shorter
fl ight, and may well have
been what happened.

In any event, it will be of

ported that his rescue raft,
wi t h first aid, food,
clothing, rad io, etc. , had
landed w ith a hell of a
splash very close to the
sh i p w re c k ed mar i ne rs .
Then, to my utter f rustra
tion, the pilot made one
f ina l tran smiss io n. " O K
Homestead, am sw itching
to the military freq uen cy
for follow up in structions.
Thank you, hams! " An d he
was gone. I had no way of
knowing what that m il itary
f requen cy was. My t rans-

There 's a new, eighth OSCAR satelli te in orbit, and the AMSAT team helped put it there I

Your help is needed fo r future sate llites. Jo in AMSAT and support the new, ad
vanced Phase III series of OSCARs, engineered to provide communications over
t ranscontinental distances for hours at a time .

of HP3422. But the Air
Force plane resumed tran s
m i ssio n. " He l l o, Ho m e
stead. Hard to bel ieve! I 've
just passed over the spot
where the ship went down.
Great sw irl of water and
qu ite a bit of deck debris.
Much bubbling-but have
spotted the raf t. Will make
anot her pass di rectly and
drop t hem our rescue craft.
Over to you. "

That was i t . A few
minutes later, the plane
came on again briefly, re-

,-------------------- - - - - ---

Send $10 membership dues to AMSAT. P.O. Box 27 , Wash ington, D,C.
20 0 4 4 , U fe membership is available fo r a tax-deduct ible donation of $100
or more , payable in quarterly instal lments If you wish.

Phase III sate llite solar cells may be sponsored for $ 10 each , and
we'l l send you a certificate speci fy ing the cel ls you are sponsoring.

For a tax-deductible contribution of $ 1,0 0 0 or more , we 'l l
even inscribe your name on a plaque to be placed In orbit
aboard the Phase 111 spacecraft for posterity , and we'l l send
you a repl ica honoring your contribution .

-~'Io Dues and contributions may be charged to VISA or

,.~~~~====:.~.~Master Charge. Phone us at (202) 488-8649. ~--================::_

I
CASSETTE I

(cg O) I
o I
o I

I
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I
I
I
I

5 ngle tape prce $ 795
Any two: save $1.90.. " . $14,00
Allthree:save$485 ,, $19 00

CM- I
CM· I 'I1
CM-2

Soece i rates to code classes on request. retail ,,'qu'r<es welcome
Postage paid SP4th class ,n USA
l st c lassand Canada, MexK;oadd $ l oo per reel, 50¢ oecessettetj

Name Call _

Streetce PO # _

City Slate Z""=====Total enclosed or charge 100 MASTER CHARGE or o VISAAccount $_
«uc.o.o.
Charge card No expires _

Chpoutand send to: PICKERING CODEMASTERCO" PO BOX 396 D,
PORTSMOUTH, RI 02871
In ahurry7CaIl (40 1) 683-D575 R I resodentsadd 6 %

If you want tomaster code, get the Pickering Codernaster.
Pickering Codemaster is the proven set of instruction

tapes. In fact. we've sold tensof thousands over the last
12 years. And the reasons are simple.Our tapesare easy i!"

to learn. Easy to use.Complete. And reliable. ;;

yet~~ ~J~rn~ts~t:n~u:~~r:~~;~~k any ham. Or better ~-

CM·l Beginner (Novice Class) ~
Acomplete course in code is on the tape. Practice at
5,7 and 9 WPM. The tape Includes code groups and
punctuation.
CM-Ph Inlermediate (General) I
No instruction, just practice. %hour at 11 WPM, 1hour at I
14 WPM.and V2 hour at 17 WPM. It includes both coded I
groupsand straight text. I
CM-2 Advanced (Exlra-elass) I
Mostlystra ight text, some coded groups. 1hr.at 20 WPM, :
V2 hr. each at 25 and 30 WPM. For real QRQ, play this I
tape at twicespeed! I

Pickering Codemaster.V". :
Your key to code. :L ~
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C~50FREQUENCYCOUNTER

4

FREQUENCY COUNTER INPUT

•• ..

Outstanding
Performance

at an
Incredible

Price

29.95

$12 .95
15.95
15. 95
15.95
12.95
14 .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

for CT-50, add

ACCESSORiES
DC probe, direct input. general purpose type
High impedance probe, does not toad circuit
Low pass probe, used when measuring audio
High pass probe, reduces low Iraq crceuc
VHF flexible rubber anlenna, BNC connector
Color burst adapter, for calibration, high accuracy

typically 0,001 ppm accuracy. stability

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

I Ramsey Electronics VISA • 761
I Box 4072 716-271-6487 ' I
I Rochester, NY 14610 ..... AS I
I I
I OoJan ity Oesc";p~on Price I
I I
I I
I I
I I
I II Shipping, handling, insurance $5.00 I
I NY state residents. add tax 1
I Thtar I
I I
I Name I
I II Address 1
I Cily Slate Zip IL ~(716) 27 1-6487

SPECIFICATIONS,

Frequency range: 5 Hz to 65 mHz, 600 mHz wi th GT-600

Resolution: 10Hz @ 0.1 sec gate, 1 Hz @ 1 sec gate

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

Accuracy: adjustable to 0.5 ppm

Stability: 2.0 ppm over 10° to 40 ° G, temperature compensated

Input: BNG, 1 mecobm /zo pf direct, 50 ohm with GT-600

Overload: 50VAC maximum , all modes

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

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

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

IGS: 13 units, all socketed

CT-600: 600 mHz prescater option , fits inside CT-50

CB-l : Co lor burst adapter, use with color TV for extreme accuracy
and stability, typically 0.001 ppm

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

CT-600 option : The CT-600 orescerer oonon enables the CT-50 counter
to measure frequencies as high as 600 mHz with sensitivity in the 20 to
150 mv range , depending upon frequency. Typical sensitivi ty at 150
mHz is 25 mv. The CT-600 mounts on the same PC board as the GT-50,
no extra boxes or PC boards are required. The scaler utilizes a state of
the art ECl IC chip and two transistor pre-amplifier. thus eliminating the
need lor external pre-amp devices.

Box 4072 Rochester NY 14610

DESCRIPTION: The CT-50 is a versati le and precision freq uency counter whi ch will measure frequencies to 60 mHz and up
to 600 mHz with the CT-600 option. Large Scale Integration, CMOS c irc uitry and solid state display technology have
enabled th is counter to match performance found in units selli ng for over three times as much. low power consumption
(typically 300-400 rna) makes the CT-SO ideal for portable battery operation. Features of th e CT-50 include: large 8 digit LED
display, AF shielded all metal case, easy pushbutton operation, automatic decimal point, tutty socketed Iechips and input
protection to 50 vo lts to insu re against accidental burnout o r over load. And, the best feature of all is the easy assembly.
Clear, step by step instructions guide you to a fin ished unit you can rely on. Use the order blank below or call us direct and
order yours today!



Maria Stocking
William R. Stocking WiJVM
1030 Weidman Road
Manchester MO 63011

Minicontests
- get 'em involved!

A little local competition can be a great source of fun-and new members.

W o uld your amateur
radio club like to

have a fun activ ity that will
attract new me mbers? If
so, challenge anothe r club
to a "mmicontest." Such a
contest will provide be
hind-the-m ike and contest
logging experiences for a ll
participants.

In p lann ing a min i
contest, the time and sta
tion location should be
such that t he greatest num
ber of people can obse rve
the station in operat ion. (A
shopping ma ll, a pub lic
pa rk. or a school lo bby are
possibili t ies.) As muc h
pub l icity as poss ib le
should precede the co n
test.

In a recent minicontest
between the amateur rad io
clubs of the Principia Col
lege (El sah, Ill inois) and the
Pri ncipia High School (St.
Lou is Cou nty, Missou ri),1
t he fo llowing fo rmat was
devised by the clubs' of
ficers . This info rmation
was dupl icated and given
to the me mbers of both
clubs.

Inter-Campus QSO Party
Purpose: To create in

te rest in amateu r rad io o n
both of our campuses and
to unite the campuses in

138

friend ly compet it ion.

Rules: Each campus wil l
ope rate a portabl e rad io
stat ion using a transceiver
without a linear amplif ier.
The co ntest will be held o n
Nove mbe r 12th for a per i
od of three hours from t he
first contact. Sta rt ing tim e
will be about11 :00 am . We
should encourage as man y
non-ham s as poss ible to get
in volved .

logs need to include the
fo llow ing inf orm ati on :
Time of the QSO, ca ll of
t he sta t ion wo rked, its
opera to r's name, and t he
state of th e stat ion. The
name of any unl ice nsed
operato r of o u r stat ion
mak ing the contact shou ld
a lso be ente red. O nly one
contac t per sta t ion per
band counts.

Scoring: Co unt o ne
poin t pe r contact by a
licensed operator, o r two
points if the operator is
un lice nsed. Eac h unli 
censed ope rato r wil l be
permitted to mak e o nly
five contac ts. Each state
wo rked will be used as a
multipli er. Afte r the co n
tact points ha ve been
mul tiplied by the num ber
of states, add o n bo nus
poi nts: 2 po ints when an

ope ra tor communicates
with his hom e state, and 15
points if a phone patch is
completed o r a message
deli vered to a third party.

Observa tions at the high
schoo l stat ion in the No
ve mb e r 12 contes t il
lustrate a minicontest in
act ion. The stat ion was
located alo ng the route
between the do rmitories
and the d ining roo m. Al l
stude nts would be sure to
see it o n thei r way to lunc h.
A tem porary antenna was
install ed o n the roof. Two
ba mb oo fish poles taped
to geth er suppo rted a
32-foot wire for the vert ica l
half of the antenna. The
othe r half of the a ntenna
was another 32-foot wire
slanting down towards the
roof . The antenna was fed
by 60 feet of twinlead co n
ne cted to a n a ntenn a
tun er. The antenna loaded
beautif u lly o n both 40 and
20 meters. The sponsor of
the cl ub, WBCJVO E, sup
plied a Yaes u FT·1 01 E
transceiver and lumber to
support the fishpoles. An
"old-timer" (and long-tim e
fi eld da y "su pe rviso r"}'
supp lied the a nte nna, the
antenna tu ne r, a nd t he
two-letter ca ll (WCJV M). A
sign with the stat ion ca ll

and its phonetic equrv
a lent, "whiskey zero victor
mike," was posted where
a ll pa rticipants a nd visitors
cou ld see it.

The first contact was
made with the college sta
t ion WA9NYN (Illinois) ,
The second contact was
made wi th the father of the
college club's sponsor
(Minne so ta), The next two
contacts were in O hio and
Tennessee. What a good
start! Four contacts in four
different states! The first
19 contacts we re made on
40 mete r SSB, The remai n
ing contacts we re made on
20 meter SS B. All in all , the
high school club made 32
contacts in 19 states.

Nine unlicensed stu
de nts made contacts under
the supe rv ision of the
two li ce nse d ope rato rs.
In the midd le of the con
test , a much app rec iated
contact was made with
WA2 RBN, t he Sou t h
Queens Boys Club in New
Yo rk City. The fathe r of
one of the part icipants was
in New York City on busi
ness. This student sent a
message to his dad via the
hotel where he was staying.
Anot her student from New
York City a lso se nt a
message to his family.



Duri ng the QSO with the
Boys Club stat io n, o ne of
the student operato rs inno
ce nt ly used the expressio n
" te n four ." The club ' s
sponsor immediately took
the microphone and apolo
gized for the use o f "such
language." This incident
provided a good oppor
tunity to explain the dif
fe rences between CB and
ham rad io. As o ne student
put it. " using CB lingo in an
am ateur radio Qsa is like

weari ng old patched-up
blue jeans to a formal
da nce ."

Ci rcumstances gave the
high sc hoo l cl u b what
co uld be ca lled an " unfa ir
adva ntage" in the contest.
A Missour i QSO contest
was on at the time. and
"CQ contest, WfJVM. St.
louis, Missouri" brought
many answers. The two
letter c a ll al so helped .
Although the high school
club made more points

than the college club, both
clubs rea lly won. All par
ticipants (some of whom
were Yls) had fun, and
each club has new mem
bers as a resu lt of the
minicontest. One of the
new high school members
has taken the Novice ex
amination and is eagerly
wa iting for his license to ar
ri ve . When Field Day
c o me s a round in Ju ne,
these two clubs are plan
ning to join forces and

ente r a class 1-A station in
the " big contest. "

Your amateur radio club
c o u ld be ne fit from a
mi ni contest . Wh y not
challenge another club.
ha ve a rninicontest. and en
joy the fun? •

get erenees
1. Pr ivate boardin g sc hools
managed by a nonprofit organiza·
tion, the Princ ip ia Corpora tion .
2. See " A F i e l d Da y to
Remember: ' 73 Magazine.June.
1969, page 44.

..
Ag. 1.

Allan S. Joffe W3KBM
1005 Twin ing Road
Dresher PA 19025

Are Your Op Amps Opping?
- try this IC helpmate

TO ••
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H ere are two small shack
helpmates, simple and

inexpensive, bu t very handy,
The fi rst one has been around
in many forms. Fi g. 1 shows
it is an astable multivibrator
that will blink the LED about
one flash per seco nd if a
mtnt-DlP op amp with typical
741 pinouts is plugged into
the socket. The self-contained
nine-volt batteries sho uld give
shelf life, as the drain is both
minim al and infrequen t.
Some of the simi lar pinout
units are the 301, 307, 31 8,

and 844.
A second un it was con

st ructed to allow test ing of
dua l uni ts in mini-DIP pack
ages and 14-pin units, eit her
dual or single.

Th is is identical elec
trically but differs physically .
Fourteen test po in t jacks are
arranged around a 14-pin
socket, and each socket pin is
wired to one of the jacks.

Five test leads with clips are
brought out to connect t o the
proper pins, depending on the
device packaging. Two of
these are the plus and minus
nine volts. The other three
connect to points A, B, and C
in the schematic of the mi ni
DIP tester. Simply determ ine
where the clip leads should go
according to the unit to be
tested . Clip the leads to the

appropriate test point jacks,
and insert the Ie. If the LED
blinks, the device is okay.
The min i- DIP versi on needs
no battery switch. The sec
and device only needs a
switch if you beli eve in
Murphy 's law that says,
"When in storage on the
shelf, if two leads do touch,
they will be the battery
leads." •
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Edmund H. Smith, Jr. K3NCL
101 Winterbury Circle
Wilmington DE 19808

Major League TT Controller
-15 digits, 40 devices, 100 bucks

Now's the time for a high-performance control syste m.

Front view of sys tem. The system is housed in a 5" X 9 '" X 6" cabinet. The source selec
tor switch selects as input the internal touchtone pad or one of two external sources. The
"tcev" LED is turned on by a key of the pad being depressed.
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The rad io amateur has
been using dua l-tone

multi f req uency (DTMF)
touchtonet signal ling to
remo tel y contro l e lectri
ca lly activated devi ces for
so me time. Detectio n ci r
cu itry has evo lved from
bulky l C tone filte rs to
phase-lo cked-l oop tone de
tectors to t he most recent
devel opment, an MOS/lSI
integ rated c ircuit t hat
shrinks the size of circu itry,
s im p lif ies c o ns t ruc t io n,
and yie lds substantially im
proved DTM F detection
performance.

Since the two meter re
peate r explos ion sta rted , I
have had the pleasu re, and
occasional frustration. of
bu ild ing fou r 2 meter re
peate rs, three of which
have limited-capability
phase-I o c ked-loop-besed
DTMF supervisory control
circuitry. When I saw this
new Ie, I decided the time
was right to develop a gen
eral-purpose, flexible , high
performance expandable
control sys tem that could
be used at a repeater site.
or in t he shack, to turn

e

a

Photos by James Sevast K31MH
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Fig. 1. Block diagram of the touchrone control system.
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quence corresponds to the
access code, which digit is
being received , and whi ch
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Rear view of the sys tem. Relay contacts are brought out to
terminal strips for easy connection to external devices be
ing controlled. lacks are provided fo r the two input
sources and audio output from the touchtone pad. A level
control was included for source #1.

30 V de.
The status display shows

if the incoming digit se-
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te cting a va lid access code,
re sponds to the next digi t
as a com mand to activate
o r deac t iva te a part icul ar
control func tion. The se
q uence detector is capable
of being programmed to
recogn ize a n access code
cons ist ing of as lit tle as
one digit up to a maximum
of fifteen digits. It can con
trol from o ne to nineteen
on-off fu nc tions or up to
fo rty pu lsed functions. Cir
cui t ry for five o n-off func
tions and o ne pulsed func
tion wi ll be described in
detail.

The o utput interface has
drivers that can power re
lays o r other externa l d c
ci rc u it ry. The o pe n co llec
tor transistor o utputs can
sink up to 300 mA and can
sus ta in voltages of up to

i,,,,
i
I,
I
IL -,

r - ....L.--,, .,
1 TOUCHTO<I [ I
I P.D
IICPT'OUol.l I, ,
L ..J

Table 1. PROM #1 (U9) programming chart. No tes: 1 - The access code is determined by
the addresses with in the box. Any a ccess code can be chosen by appropriate address
selection when the PROM is programmed. Access code 2-7-0-3-1 is shown. 2 - All other
PROM outpu ts are le ft unprogrammed (binary 0).

a lmos t anything o n o r off
remotely.

The sys te m t hat h a s
evolved can be pro
grammed to respond to a
user's access code of up to
15 digits and can cont rol
up to fo rty devices. Access
code and control codes
can easi ly be c ha nged at
any time by cha nging the
sys te m 's pro gramm abl e
read o n ly m em or ie s
(PROMs). Cost is reaso n
ab le . Even with an empty
junk box, you shou ld be
able to rep roduce t he
system for under $100.

General Description
Referring to Fig. 1, audio

from a rece iver o r o the r
source of DTMF tones is
a p p lied to a hi gh-tone
grou p preprocessor and a
low-tone group preproces
sor. The prep rocessors con
sist of multistage active
bandpa ss filters that
provide a minimum of 32
dB se pa ra t io n between the
high-tone group (1209 Hz,
1336 Hz , 1477 Hz) and the
low-tone group (&97 Hz,
no Hz, 652 Hz, 941 Hz). In
cluded in t he preprocessor
are d igital com para to rs
th a t c ha nge th e a nalog
tone s into digital pul se
trai ns for input into the
DTMF detec tor.

The DTMF detec tor con
sists of a Collins Rodwell
CRC-8030 MOS/LSI inte
grated circ uit. Fig. 2 is a
block diagram of the 8030.
Us ing a unique (patent
pend ing) dig ital filter al 
go rithm , the 60 30 p ro
cesses t he incoming high
and low tones, recogn izes
when a va lid touchtone
digit is being sent, and pro
vi des a u ser-sel e ctabl e
two-of-eight output o r 4-bi t
binary output that iden
tifies the dig it rece ived.
High stabi lity is assured by
a crysta l-eontrolled time
base.

The DTMF detector is
followed by a sequence de
tector whic h de termines if
the p ro per access code has
been re ce ived . The se
quence detector, a fter de-
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DTMF Detector
Fig. 4 shows the c ircuitry

for the DTMF detector. The
e RC-8030 has numerous in
puts and o ut puts, which
give the device great flex
ibil ity.

In thi s application, I
ha ve selected the binary
output for mat rather than
two of eight a nd thus have
grounded the binary se lec t
pin, Bin. likewise, I am us
ing a 12-digit touchtone
pad rather than a 16-digit
pad and have, the refo re,
grounded the "1633" pin
which defeats the recep
tion of the se additional
control digits. The st robe
control selection pin, Sc, is
also grounded , which en
sures that the detector on
ly responds to high quality
input signals. This reduces
the probability that voice
or noise signals from the
receiver will cause the chip
to fal sely id entify the
p resen c e o f a con t ro l
signal.

Outputs incl ude a a-bit
binary word, a strobe sig
na l that indicates when a
va lid tone pair has been
received, and a sile nce re
set signal tha t co ntinually
pulses when va lid tone
pa irs are not being re
ceived.

The CRC-8030 can be op
e rated from a single or
dual power supply. When
operated fr om a single
5-volt dc power supply, as I
have elected to use , the
outputs are o nly capab le
of driving lPTTl or CMOS.

filter output.
An lM339 comparator

co nve rt s the sinusoidal
output from the group fil 
ter into a digital pulse
train. A trimmer potenti
ometer, Rc. permits ad just
ment of the comparator
reference voltage so that
the comparator ou tput is
logic low when DTMF
tones are not being re
ce ived. Note that mvlar"
capacito rs are used in the
bandpass fi lters to mini
m ize filt er drift with
temperature .

STR08E
CO"TROl. ISC l
B,"U, Ou TPu T
,rucr 111'"
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AUO, O OUEet (AU Ol

" LUter "un IS'll
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} " 'GH ' C'lOU. OUfI'VTt
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the high group a nd low
group outputs from the
user's rece iver. The filters
co nsist of four act ive band
pass stages. Trimpots are
pro vided for eac h filt er
stage so that the stage ca n
be tuned to the proper fre
quency. In addition to
filtering, the active stages
provide gain so that an in
co ming tone is amplif ied to
6 volts peak-to-peak at the

C31 c.. C!

volts pea k-to-pea k aud io is
coup led into the high- a nd
low-tone group bandpass
filte rs through gain contro l
potentiometers. The gain
co nt rol potenti om eters
permit indi vidual adjust
ment of gain of the high
tone group and low-tone
group filters to compen
sate for " twist:' which is
the term used to describe
d ifferences in the level of

Fig. 2. CRC-8030 block d iagram (from CRC-B030 data sheet, pg. 2, Fig. 3).
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functions are o n or off.
I elected to include an

optiona l touchtone pad in
my system for local con
tro l. Whe n not in use for
lo c al co ntro l, the pad
drives my two meter trans
mitter.

Tone Group Preprocessor
The tone gro u p pre

p ro c e s sor c irc ui t ry is
shown in Fig. 3. 100 milli-

Front view with pane/ lowered. The three circuit cards plug into sockets attached on stand
o ffs at the rear o f the cabinet. The power supply and relays are loca ted in the right por
t ion of the cabinet. The cards are, r ight to left, the DTMF detector board, the sequence
detector board, and the output interface and display driver board.
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C04049 CMO S·to-TTL buf
fe rs interface the detector
to the rema ind er of the ci r
cu it ry.

Pre p rocessor/Detector
Construction

As can be seen in the
photograph, the high- a nd

low-tone group preproces
sor circu itry and the d ual
tone mul t ifrequency de
tector fit nicel y o n a si ngle
4" X 4 lh " circu it board.
The preprocessor circuitry
operates from a +12-volt
d e power supply. I have in
cl uded o n the ci rcu it boa rd

an lM340-S voltage regula
tor that provides the + 5
volts de fo r t he CRC-8030
ch ip.

I f you are fo rtu nate
enough to have a micro
computer in your radio
shack. you could utilitze
this single card to convert

DTMF tones into a a-bit
binary word for input to
your microcomputer. Se
quence decod ing and con
trol could be programmed
by approp riate software. If
you don't have a micro
computer, the following
" co mpute r-li ke" circuitry

r----.-

-

DTMF detector circuit board. Sequence Detector Board.
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Fig. 3. High- and low-tone group preprocessor circuitry. * Mylar TM, 10%; ** located dose to associated LM3900; aft
resistors '14 Watt; all capacitors uFo
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Output interface and display driver board.

bined with the counter cir
cuit, addresses a locat io n
in PROM #1, #2 , or #3
where a word was prepro
grammed to activate an ap
propriate control bit.

When the control digit is
re ce ived , the PROM #1
location addressed does
no t have the valid se
que nce bit set. The refore,
the a-bit bina ry counter is
aga in reset to zero and fu r
ther control cannot occur
un less the proper access
code is again received .

Table 1 provides addi
tional information on the
programming of PROM #1 .
Study of this table will give
you a better understanding
of how the access code and
co n t ro l bits are p ro 
grammed. For example, an
access code of 2-7-0-3-1 is
shown. You could use any
digit combination. The ec
cess code could be fewer
digits or more digits (up to
15), depending on your
own individual require
ments. Note that the 8 bits
of the PROM address
(AQ..A7) are made up of a
4-bit word from a binary
counter (Ao-A3) and a a-bit
word fro m the DTMF de
tector (A4-A7). The bina ry
counter portion of the ad
dress word is all zeros for
the first digit, 0001 for the
second digit, DOlO for the
third digit, and so forth.

bit. If the digit received by
t he DTMF detector is the
first one in the access code
sequence. the PROM #1
output accessed by the
8-digit address will contain
a bina ry 1 for the valid se
q uence bit. This bit causes
the a-bit binary counter to
incre me nt by one count.
When the second va lid se
qu ence dig it is received, it s
4-bi t b ina ry wo rd, com
bined with the a-bit bina ry
counter whic h is now 0001,
will also address a location
in PROM #1 where the
valid sequence digit has
been preprogrammed to
logical one. In this way, the
binary counter continues
to incre ment and combine
with the DTMF detector
o utput to add ress different
parts of PROM #1 where
va lid sequence bits are
sto red. If an inva lid digit is
received. it, combined with
t he binary counte r, ad
d resses a part of P~OM #1
where the valid sequence
bit was never prepro
grammed to logical one
and is , instead , zero .
Lo gica l zero causes the
4-bit binary counter to be
reset to all zeros, th us ter
minat ing va lid sequence
detection.

Afte r t he proper access
code has been rece ived,
the next digit received by
the DTMF detector, com-

. U.i'

bined with PROM #2 and
PROM #3, provides e leven
control bits that are used
to activate or deactivate
control functions.

Detection of a valid ac
cess code occurs as fo l
lows: Initially, the 4-b it bi
na ry counter outputs a re
al l o. When a d igit is re
ce ived by the DTMF detec
to r, its 4-bit binary wo rd
combi nes wit h the binary
counter word to p rod uce a
PRO M add ress. One out
put bit of PROM #1 is
called the valid sequence
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Sequence Detector

The heart of the se
quence detector consists
of three a-bit by 25ft-word
programmable read only
memories (PROMs). To ad
d ress the 256 words of the
PROMs, an 8-bit address is
req uired. Refe rring to Fig.
5, this 8-bit add ress Is pro
vided by a a-bit bina ry
counter and the 4-bit word
from the DTMF detector
circuitry previous ly de·
scribed. PROM #1 , com-

I II j 1

will do the job.
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Fig. 4. Dual-tone multifrequency detector. Note 1 - buffer can drive two TTL loads maximum.
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Table 3. PROM #3 (U 11j programming chart. Note: A ll other PROM outputs are left un
programmed (binary 0).
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to 4-bit b inary.

Output Interface
The o utput interface is

shown in fig. 7. Functions 1
through 5 are buffered by
75452 peripheral drivers
wh ich are capable of sink
ing up to 300 mill iam ps
with collector-to-emitte r
voltages as high as 30 volts
de, A 400-milliwatt max
imu m power d issi pa t ion
for eac h transistor mu st be
o bserved.

In my unit, I e lec ted to
ha ve the tra nsistors d rive
some miniatu re 24-volt dc
rel ays whic h I had in the
junk box. These re lays have
a se t o f normally-open and
normally-closed co ntac ts
which give me grea t fl ex
ibility in inte rfaci ng; I can
cont rol both ac- and dc-op
erated devices . Re lays
have the further advantage
of ass uri ng e lec trical isola
tion of the devices being
driven from the contro l sys
tem. If yo u e lec t to drive
rel ays, include the 1N4002
diodes, which will keep the
back EMF from the relay
coi l from getting back into
the ci rcuitry.

Func tion 6 is a pulse pro
du ced by a 74123 one-sho t
which I arb it ra rily adjusted
to provide a one-second
contac t closure at the o ut
put. The 100 uF capacitor
connec ted to the 74123
can be changed in va lue to
lengthen o r shorten the
co ntac t closure time .

Status Display
Also shown In Fig. 7 IS

, , .
" ,
c o

c c o

,
,
c,

The o utpu ts from t he
PROMs a re pulses of d ura
t ion equa l to the stro be
pul se . RS fl ip-flops con
sist ing of 7402 NAND gates
store the co ntro l instruc
tions. For example, func
tion 1 is act ivated by a 1 on
PROM #3 output line 0•.
Funct io n 1 is deactiva ted
by a 1 o n PRO M #3 o utput
line 0) . From Table 2, you
can see tha t thi s corre
sponds to a digit 1 setting
the flip-flop a nd a digit 2
re setting th e f li p-f lop .
Aga in, these d igits repre
sent the last digit to be
transmitted in a cont rol se
q uence . LEDs a re con
nected to the flip-flops to
show the sta tus of the
va rious co ntro l fun ctions.

Note that o utput 0 1 of
PROM #1 is no t connec ted
to a flip-f lop. The pulse
that occurs on th is output
line is used to act ivate a
one-shot that will be de
sc ribed later.

The seq uence detector
circuitry fit s on a 4" x
4 Vi " ci rcuit boa rd , as
shown in the photograp h.

The sequence detector
cou ld be used fo r other
t ha n DTMF applicat ions.
For example, a key pad
co nnec te d to thi s se
q uence de te c tor would
make a grea t e lec tronic
combi na t io n lock . You
would have to incl ude in
you r key pa d ci rc uit ry
somethi ng to generate the
strobe and silence re set
sig na ls and some gates to
convert the 2-of-8 o utput
that is typical of most pads

o 0 0 0

o 0 0 0

c e
o 0 0 0

'~'"~{ ;DI$ 'TS ,
•

Tab le 2. PROM #2 (U10j programming chart.

Sequence Detector Cir
cuitry

The sequence detec tor
ci rcu itry is shown in Fi g. 6.
The six sig na ls from the
DTMF detector are further
buffered by a 7404 hex in
verter. This prov ides ade
quate d rive to add ress up
to 10 PROMs. The PROMs,
Signetics 82S129s, we re
c hosen fo r the ir re ady
ava ilab ility a nd their low
cost. The PROMs are tri
state; 270-0 hm res istors
from the output pins to
ground ensu re that the
following TTL circuitry ca n
be properly d riven.

The 7493 binary counte r
is inc remented by the tra il
ing edge o f the st ro be
pul se. After the incoming
digit has gone away, the
silence reset sig nal wi ll
begin to pulse and will re
set the binary counter to
zero if the 7474 0 flip-f lop
is not set. The fl ip-flop will
be se t, thus disa blin g si
lence reset fro m resetting
the b ina ry counter, if the
d igit received was part of
the access code. The valid
sequence bit only exists fo r
the duration of the st robe
pulse. It is stretc hed by t he
0.1 uF capacitor, 27Q-Ohm
resistor parall el combina
tion , so it is sti ll presen t
whe n the D flip-flop is
clocked by the t raili ng
edge of the strobe pu lse .
An LED connected to the Q
o utput of the fl ip-fl o p
lights if a va lid seq uence is
being re ceived . As long as
the LE D is o n, the sequence
is valid .

The remaini ng 4 bits of the
address are a function of
the access code as shown.

PROM #1 , wh ich initiall y
has a ll of its ou tpu t bits un
programmed at zero , is
programmed at the five ac
cess code add resses shown
to have output b it 0, to be
1. The control digits repre
sent the last digit sent in a
seq uence, and, therefore,
the bina ry cou nter por tion
o f the PR OM addre ss
wou ld be 0101 as shown,
representing the sixth digit
re c e ive d . I have pro
grammed PROM #1 to re
spond to the control digits
9,0, and " , These add resses
are used in the PROM pro
gramming process to set
o utp ut bits 01, 0 1, and O. to
logical o ne as shown. Note
that the output bit 0, (valid
seq uence bit) is set to 0 fo r
these add resses, whic h will
cause the ci rcuitry to re
cognize tha t the end of a
va li d seq uence h a s
occu rred.

Since 1 bit of PROM #1 is
used as the valid sequence
bit, only 3 bits remain to
activate control functions.
To have additional control
fu nct io ns, a dd itional
PRO Ms mu st be added. Ta
bles 2 and 3 give the pro
gra mm ing instruc t ions for
PROM #2 and PROM #3,
respectively. Since PROM
#1 co nta ins all of the infor
mation for determining if a
va lid access code has oc
cu rred, the othe r two
PROMs need o nly be con
cerned with p rovid ing ad
ditional control bit out
puts . As in PROM #1 , when
a co nt ro l digit is received,
the binary counter is 0101
as shown. The re mainde r of
the add ress is determined
by the cont rol dig it (1 , 2, 3,
4, 5, 6, 7, and 8). These ad
dresses are the only words
in PROMs #2 and #3 tha t
have any output bits set.
Since no information re lat
ed to the access code is re
quired in PROM #2 o r #3,
any cha nge in the access
code only require s pro
gramming one new PROM
(pROM #1).
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Fig. 5. PROM addressing.

you r access code is being
sent. It is also use ful in
dete rmi ning if a user's
touc htone pad is function
ing properly. For example.
using thi s display. I Quickly
found out that one of my
touchtone pads was not
transmitting the digit 6 cor
rect ly. Without it. I would
have suspected the control
system ra the r than the
touchtone pad.

The o utput inte rface and
sta t us display ci rcuit ry
easil y fi ts on a 4" x 4 % II

circuit boa rd. as shown in
the photograph.

Power Supply
A 117-volt power supply

is shown in Fig. 8. In addi
tion to supplying voltages
for the contro l system, it
al so p rovides necessa ry
voltages to the PROM blast-

a ll inputs at logic 0 as
representing the decimal
digit O. The out put of the
DTMF detector fo r the
digit 0 is binary 1010. A
7420 NAND gate decodes
the pre se nce of binary
101 0 and clea rs the four
flip-flo ps so that the LED
d isplay will truly represe nt
the presence of the digit O.

The LED disp lay cannot
re present properly the two
co nt rol d igits. * a nd #. For
". the LE D d is play will
show a sma ll backwa rd C.
For #. the displ ay will show
a sma ll u. All th e numerical
d igits are displ ayed cor
rectly.

The LED d igit d isplay is
optiona l; it is not real ly
needed fo r proper func
tioni ng of the system . It
does allow you to see if

NTRDL IllS

are latched by the 7474 0
flip-flops. The display ci r
cu itry is st raigh tfo rward.
with o ne except ion. The
7447 normally responds to
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probably drop rapidly as
these chips a re prod uced in
qua nt ity, so you shou ld
check the cu rrent price be
fore ordering.

The PRO Ms can be pur-
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t hi s en t ire sys tem. se ll ing
fo r $42 (p las tic) as o f
January. 1978. W hile rel a
tively expensive, it pro
vides one heck of a lot of
performance. Prices will

L-------~---1-----1--r_-- C(lOl "ON TO Al l 10.O."OS
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Fig. 8. Power supply. Transformer T - 117 V ac primary, 18 V ac center-tap secondary at 1
Amp minimum.

Bo u levard , Newpo rt
Beach, Ca lifornia 92663,
Attention : Co m po ne n t
Sa les.

The CRC-8030 re prese nts
the only expensive part in

er (to be described shortly).

Construction

The co nstruc tion is well
illustrated by the photo
graphs. The touchtone de
tector circuit board was
wi red point-to-po int .
whereas the other ci rcuit
boards used wire-wrapped
socke ts and interconnec
tions were made by wire
wrap .

Most of the parts are
read ily ava ilable from dis
tributors that adverti se in
this magazine . One pa rt
deserves spec ial note. The
CRC·8030 DTMF detector
ca n be purchased from
yo u r toca l Ha m i lt o n
Avenet Electronics distr ib
utor o r can be purchased
directly from Rockwell
Collins , 4311 Jamboree
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c hased from S.D. Sa les,
P. O. Bo x 28810-B, Dallas,
Texas 75228. The PROMs
se ll for S2.S0 . I recom mend
you buy one o r two addi
tiona I PROMs in the event
that you accide nta lly pro
gram one of yours incor
rectly.

Programming the PROMs
Fig. 9 shows the PROM

blaster circu itry. This cir
cu it ry is al most iden tical to
that provided in the Sig
ne tics data sheet that will
accompany your PROMs. I
recomme nd that you use
an oscilloscope to verify
pro per operation of the
PRO M blaste r circuitry as
per the waveforms shown
before you begin you r pro
gra mm ing. If you don 't
have a scope, e nlist the

he lp of a friend who does.
Programming is st ra ightfor
wa rd . Set the a dd ress
switches to logic 1 or logic
o as per Table 1, 2, o r 3 to
set up an add ress . Next,
choose the correct output
b it to be programmed and
move its program swi tc h to
the programming position
momentarily and then re
turn it to the display posi
tion. The LED will ligh t if
t he bit ha s been pro
gram med. If the light does
not light, then t he bit still
remains at logic 0 and pro
gramming of that bit has
not taken place.

The electrica l program
ming seq uence is as fol 
lows: Whe n one of the pro
g ra m mi ng sw itc hes is
moved from the read posi
tion to the program post-

tion, a s-millisecond-long
pulse is generated which
ra ises the 5-volt de power
supply to pin 16 of the
82S1 29 to 8.75 volts de . At
the same time, a t-mtlhsec
ond delay pulse is genera
ted , which, when it is com
pleted , activates a 3-mill i
second pulse which ra ises
the vo ltage on t he output
b it being programm ed
from 0 volts to 17 volts de.
Th e voltage is a pp rox
imate; the regu lator which
prov ides drive to the out
put bit bei ng programmed
is a cu rrent sou rce which
holds the programming cu r
rent to 200 milliamps plus
o r minus 20 milliamps. The
3-millisecond pu lse , in ad
dition to ra ising the output
voltage of the bit being
programm ed, t rigger s a

1-millisecond delay wh ich,
at its co nclus ion, activates
a 1 .S-m illi second pul se
which causes the enable
li ne, p in 14 of the 825129,
to be taken low, at wh ich
time the o ut put bit is ac
tuall y blasted. At the con
clusion of the 5·millisec
ond time period , t he
enab le line is again
brought low, enab ling the
chip so that, whe n you re
turn the programming
switc h to the read position,
the sta tus of the output
li ne ca n be re ad by its
associated LED.

When you get done pro
gra mmi ng your PRO Ms,
mark each PRO M with the
proper PROM number so
that you will know which
soc ke t it s ho u ld be
plugged into .
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Adjustments
The only ad jus t me nt re

quired to your touchtone
contro l system is the align
ment of the preprocessor
c ircu it ry. Refer to Fig. 3
and proceed as follow s.
Conne ct the audio input to
you r sou rce o f touch tone
signals . Verify with an os
c illoscope that the aud io
level at the wiper a rm of
the two gain pots, Rg, is 100
millivo lt s peak-to-peak .
Beginning with the low
tone group, generate a
b97-Hz tone by depressing
bot h d igits 1 and 2 o n you r
touchtone pad. While o b
serving the output signa l at
the first amplifier, U1 a, on
an osci lloscope, adjust RLL
for maximum signal. Next,
move yo ur oscilloscope to
the output of U1b, gener
ate a 941-Hz tone by de
pressing the digit 0 and the
digit * on the touchtone
pad, and adjust RLH for
maximum signa l. Return
in g to the 697-Hz tone, ad
just t he RL l associated
w ith U1 c for maxim um
signa l at the ou tput of U1c.
Return ing to the genera
tion of the 941-Hz signal.
ad just RlH associated with
U1d while observing the
output of U1d . Repeat t he
ad ju stment sequence
while observing the output
at U1d . Adjust the poten
tiome ters as necessary to
get uniform response to
the 697-H z to ne, the 941
Hz to ne, and the two tones
in between, 770 Hz and 852
Hz. If the circuitry is work
ing properly a nd is prope r
ly a ligned, you should o b
se rve vo ltage levels a t the
out pu t of U1d as shown in
Fig. 3.

The high-tone g roup
filt e r is aligned in a simi lar
way, with the RHlS ad
justed for a maximum out
put from the 1209-Hz tone
(d igits 1 and 4 held down
sim u ltaneous ly) and the
RHHS adjusted for a max
imum from the 1477-Hz
to ne (digi t s 3 and 6 he ld
down sim ultaneous ly). Af
ter a lignment of the band-

pass filters is co m ple ted ,
go back and adjust the gain
pots, Rg, so that the vol
tages at t he output of U1 d
and U2d are equa l.

Next, using a volt mete r
or an osci lloscope, ad jus t
the vo ltage at the wiper
arm of pot Rc to 3.7 vo lts
d e. This shou ld correspond
to 0.5 volts d e lower than
the de vo ltage at the o ut
put of U1 d and U2d. Next ,
observe the output of U3a
and U3b on a n o sc illo
sco pe whil e depress ing
digits o n yo ur touchtone
pad . The signa ls o bse rved
shou ld look ve ry similar to
squa re waves with timing
between pul se s a fun ction
of the tone frequency be
ing received .

Extend ing Performance
The system ca n be easily

extended to contro l more
than the six functions that I
have desc ribed . To do th is,
additiona l circuitry must
be added and a method to
add re ss these add itiona l
cont ro l fun ctions is re
qu ired . The additional c ir
cu itry consis ts of adding
more 825129 PROMs, func
tion flip-flops (7402s), a nd
a p p ro p r ia te output c ir
cu it ry . Ea c h add itional
PROM will permit you to
co ntro l two o r more on-off
functions or four one-shot
f u nct io ns . The bin ary
counte r and hex inverter
that buffers the signals
from the DTMF detector
will drive up to 10 PRO Ms.

Access to these addit ion
al functions is o btai ned as
follows: Note t hat the #
d igit on the touc btone pad
ha s th us far no t been
used . Pro gram yo u r #1
PROM so that, when the
d igit # is depressed as the
next dig it after t he access
code, none of the co ntro l
bits a re set to logic 1, but
the valid seq ue nce bit co n
tin ues to be log ic 1. Now
program your add itional
PROMs so that they will
re spo nd to the next digit
rece ived . If you want add i
tional control digits be
yond this, then program

your#1 PROM so that addi
tiona I co nt ro l fun ctions
ca n be accessed by the ac
cess code fo llowed by #, #,
and then the control d igit,
etc .

The un used digi t # ca n
be used for other fu nc
tions. For example, if each
of the members of your ra
dio club had o ne of these
units co nnected to his re
ceive r, he cou ld have it dis
ab le his speake r unle ss
someo ne dials his access
code followed by the ap
propriate digit to turn his
speake r on. However, in a n
emergency, you might like
to activate all of t he club
members' speakers simu l
taneous ly . Pe rha ps yo u
have c hose n a 5--d igit a c
cess code with the first 2
digits unique to your club
and the la st three digits to
identify the club member.
By p rogramming the
PROM that act ivates the
speaker to a lso respo nd to
the fi rst two di git s fol 
lowed by t he #, with # pro
gra mmed to set the speak
e r contro l bi t, you could
activate a ll club members'
radios by the club iden
t ification number fo llowed
by the # . No rmal function
of t he co ntro l syste m
wou ld not be affected . If
you u nde rstand at th is
po int how the PROMs are
programmed, yo u should
have little trouble deter
mining t he PROM address
and output b it that shou ld
be prog rammed to permi t
this ca pab ility.

Another use fo r the #
digit might be to tu rn on or
off all of your devices at
once. In thi s case, you
would program the PROMs
so that, at the conclusion
of you r access code, re
ce ipt of the # wou ld ca use
all of the bits of al l of the
PROM s that reset flip-flops
to be programmed for
logic 1. Aga in , normal
operation would not be af
fected .

These are probably just
a few of the ways that the
performance of this co n
trol system ca n be en-

hanced. The use of inex
pensive PROMs permits
yo u to try all sorts of ideas
without the need to rewi re
circuitry .

Conclusio n
I have described a sma ll,

easily reproduced, flexib le
and extendable touchtone
co ntro l system that can be
used to control any elec
t rically-activated device
rem ote ly. Performance of
this device has been most
grat ifying. r ha ve had it o p
erating for severa l months
on my two meter receiver.
a nd I ha ve ye t to e x
perience an y fal se decod 
ing . I am using a fi ve-digit
access code . The system
re s pond s re li abl y a nd
rap idl y to touchtone sig
na ls, wit h a performance
that parallels what you ex
pect of a com me rc ia l
touchtone telephone.

In the last ten yea rs,
0 1MF detector ci rcu itry
has evolved from lC fi lters
to 567 phase locked loo ps
to , no w, the CRC-8030
DTMF detector. With our
rapid growth in IC tech
nology, I am su re the 8030
will someday be obsolete,
but rep lacing it will give
t he se mico nducto r ma nu
fac t urers a ha rd act to
fo llow. •
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1. Nat iona l Semiconduc to r
Corpora tion linear Applica
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Beach, Cal ifornia 92663.
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Col lins app li cat ion note CRC·
8030 , Te lepho ne DTMF
Telephone Receiver, January,
1977, Rockwell International ,
Newport Beach, Cali forni a.
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MFJ-LSP-520BX
logarithmic speech
processor
Up to 400% more RF power. Plug
the unit in between mic. and
t ransceiver and ir s "solid copy
OM" . • 30 dB dynamic range IC log
amp and 3 active f ilters give c lean
audio · AF protected . Uses 9V
battery · Has 3 conductor, 'I."
phono jacks for input & output.

59.95 Call for yours today .
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MFJ-202 RF
noise bridge
Adjust your an tenna quickly lor
maximum performance, Measure
reso n ant freque nc y , rad iatio n
resistance and reactance, Has
exclusive range extender and
expanded capacitance range (+ 150
pf) for extended measu ring range.
Uses 9 V battery .

49.95 Call for yo urs today .
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MFJ 8043 rc
deluxe keyer
8043 IC teatures: • 4-way sending :
iambic, automatic . semi-auto. &
manua l • Iambic squeeze key
operation . Semi-aula " bug"opera
tion provides au to dots & manual
dashes • Dot memory : sen-cern
pleting dots & dashes . Totally RF
proof . Solid-slate keymg • Weighl
& tone control . Optional squeeze
key shown: only 2995.

69.95 Call for yours today .

MFJ 400 econo keyer
Speed 8 to 50 wpm pull-to-tu ne.
ad ju stable side tone and volume.
In ternal weight control lets you
ad ju st dot- dash space rat io , Dot
me mory. May be used with squeeze
key for iambic operat ion.

39.95 Ca ll l or yo urs tooav . _

Remember. you can Call Toll Free: 1-800-633-3410 in the U.S.A.or call 1-800-292-8668m
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM. Monday thru Friday

MFJ
Grandmaster Keyer
A keyer with memory. Has speed
control 8 to 50 WPM, l EO to show
which memory is in use and when it
ends, has record and playback
control. and has up to twelve 25
character messages plus a 100. 75.
SO. or 25 character messages.

139.95 Call lor yours today.

MFJ-941
Versa Tuner II
MFJ's new Versa Tuner II has: •
SWR • Dual rane wattm eter •
An t e n n a sw itc h . Eff ici en t
atrwounc inductor . Built-i n 1:4
batun e Up to 300 watts RF output e
Tr ansm itter & antenna match ing
capacitors: 208 pl. 1000 V spacing.

79.95 Call l or yours today.

MFJ CWF- 2BX
super CW filter
The MFJ CW filler nas. » Selectable
band width: 80. 110. 160 Hz . 60 dB
down one octave from center
frequency of 750 Hz lor 80 Hz BW .
Reduces noise 15 dB . 9V battery .
Plugs in between receiver and
phones . a-pole active Ie filler.

29.95 Call for yours today
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DENTRON Super
Tuner Plus
1000 watt CW and 1200 wall SSB.
continuous tuning from 1.8 to 30
MHz, selectable antenna functions,
alternate output, and coaxial
tun ing.

149.50 Call for qu ota .

DENTRON
Clipperton L
160 thru 15 meters, 2000 watts PEP
on SSB, 1000 watts DC on CW,
RTTY, o r SSTV, covers most MARS
frequencies just outside Ham
bands, and easily changed 11 7V or
234V AC 50-60 Hz .

599.50 C all lor quote.- ---

------

DENTRON MT-2000A
antenna tuner
An economical. fu ll power luner
designed to handle virtually any
type of antenna. Feat ures: • Con
tinuous tuning 1.9 10 30 MHz •
Hand les a fu ll 3 KW PEP . Front
panel coax bypass switching •
Bu ill- in a-core balun. Front panel
ground ing swi tch.

199.95 Call for quote.

DENTRON
Big Dummy Load
Tune-up oil the air w it h Demren's
Big Dummy Load A fu ll power
dummy load, II has a flat SWR, full
freq uency coverage from t .ato 300
MHz. A high grade industrial
cooli ng oi l IS furnished With the
unit. Fully assembled and
warranueo. Help cut out th e a RM
factor NOWI

29.50 Call for yo urs today.

•
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DENTRON MT-3000A
antenna tuner
The MT· 3000A is Denne n's ulti
mate tuner. Tunes 3 coax, random
wi re and balanced feed system, just
eerect tne ooe. Hand les in excess o f
3KW PEP . Built-in 50 ohm-250W
dummy load . Dual watt meters - 3
core heavy -d uty Balun .

349.50 Call for quote.

DENTRON DTR-2000L
Precision linear
amplifier
Features range from a Broadcast
proven 8877 lube to a continuous
duty buill-in power supply with a
vacuum impregnated power trans
former. Cooling is EIMAC spec.
tcrceo air . dual metering and more.
Freq: 15-160 meter bands - 1.6
23.50 MHz. 2000W PEP.

1099.50 Call fo r q uo te.

DENTRON All Band
Doublet antenna
• Has a totar length of 130 feel (14
9a stranded copper) • Center fed
through 100 II. of 470 o hm PVC
cove red balanced transmission line
• Assembly co mplete _ Tune 10
thru 160 with one antenna •
(Requi res antenna tuner)

24.50 Call for yours loday.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A.or call 1·800·292·8668 In

Alabama for our low pri ce .quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday



SEI SPS-l0
regulated power supply
Wit hout a meter, this unit has an
output voltage 01 13 6 VOC±
,3VDC. current limit 12 amps,
contmuous cu rrent 10 amps. au to,
current li mi llng. overvo ltage pro
tect ion , and short circuit protection.

111.95 Ca ll for quote.

NPC 104R
regulated
power supply
Converts 115 VAC to 13.6 DC ± 200
millivolts. Handles 4 am ps contin
uous and 6 amps malt. Solid-state.
excenent where DC stability is
Important such as sman Ham or CB
figS, or 8 track car stereos. Use to
trickle-charge 12V car batteries.

49.95 Call for yours today .

POWEliIlUPPl..Y

INNERSPACE IPS
30 0 digital amp.
Has an output voltage 0/ 3-14 VDC ,
conti nuous c urrent 20, primary fuse
10A . DC output fuse 30A, power
req . 110-130VAC 50/60Hz ,and ha s
a digital readout.

349.95 Call 10.'0iii".o.'e•.• • • •.J
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NPC 109R
regulated power supply
Converts 11 5 volts AC to 13.6 volts
D C ±200 m i ll iv o lt s , 10 am ps
conti nuous. 25 am ps max., all solid
state, d ual cu rrent cverrced. over
voltage and the rmal -pro tection .

159.95 Call for quote.

SEI SPA-l00 2 meter
power amp & supply
Power su ppty output : voltage
ad ju stable (3VDC· 14V DC) , 10
amps DC continuous cu rrent. Amp.
power o utpu t 15 watts in/75 watts
out t ypical, malt. drive 25 watts, bias
se lectable, FM or SSB.

399.95 Call fo r quote.
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NPC 108RM
regulated power supply
Converts 115 VAG to 13.60C ± 200
millivolts. 8 am ps continuous. 12
amps max. All solid slate. Features
dual current overload & cvervcnece
protection. Great tor mobile Ham
radio 2 meier AM -FM-SSB
transceivers.Can be used totncaie
charge 12V car batteries.

99.00 Call l or q uote,

SEI SMA-l00 FM or
SSB 2 meter mobile amp
Power output. 15 watts input = 75
watts output typical. max . drive 25
w atts FM, 20 watt s PEP SSB, VSWR
protection, complete with mobile
mounting bracket . supply voltage
13.6 VDC.

199.95 Call for quote.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A. or call 1-800-292-8668 In

Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM. Monday thru Friday

INNERSPACE IPS ",.".

30 M analog amp. '-:~--"'---=-;~~~~~===:'ii
Has an output voltage of 3-1'!.~DC,
continuous current: 20 , power req .
110-130 VAC SO/60 Hz, DC output
fuse 30A, primary fuse lOA. and has
meters.

289.95 Call l or q uote.



44.00 ell .
38.00 ell .

CDEHamlll ~
antenna rotor
The Ham Itt rotor sets new levels 01
rotor performance' Snap action
switched wedge brake & rotational
controls brings pinpoint accuracy
to any directional beam,New motor
and brake designs. ol1ering pre
brake action stronger lock-in place
action, make the Ham III ideal for
in-tower mounting,

159.95 Ca ll for quote.

YAESU QTR-24
world clock
Features world time at a glance
Time in any principal city or time
zone can be coordinated with local
time on a 24-hour basis The Time
Zone Hour Disc automatically
retains the correct nme. Uses one
"C" battery.

35.00 Call for yours today.

BIRD pluq-ln elements
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ANTlER
A-280
2m mobile
antenna
The A-280 is as close
to the ideal antenna as
you can get . Features:
• Precision tuned coil
• 47 " tapered 17-7
stainless steel whip
• VSWR: less than 1.3
• certified 3 dB ga in
• Magnetic mount has
roof-top stabil ity to~
withstand winds up to
100 MPH.

39.95 list price. Call for quoted

SWAN SWR-1A power
meter and SWR bridge
Frequency range: a.s tc 150 MHz .
Compact and light .....eight lor
portable or mobile use . Capable of
hanlding 1.000 watts RF and
measures 1:1 to infinity VSWR.

29.95 Call tor yours today .

: ;;;;;;: ::. ~H .E lement s (2-30 MHz) _,. A-C-O-E-Elemenls (25-1000 MHz I

BIRD MODEL 43
Thruline® watt meter
50 ohms nominal impedance.
VSWR with UHF connectors 1.05
max . Expanded scales of 25, 50 &
100 permits direct reading from 100
Mw 10 10,000 watts.

125.00 Call for yours today.

AEA AD-1
automatic dialer
You gel 18 numbers from a 1·2
punch Make qUIck and sale auto
patch calls. The AD-l features:
xev-Peo programmable memory.
built-in speaker, MOS micropro
cessor. Crystal controlled & mates
with virtually au FM transceivers.

129.95 Call fo r quote.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A.orca II 1-800-292-8668m
Alabama for our low price quote. Store hou rs: 9:00 AM til 5:30 PM, Monday thru Friday

BENCHER Model BY-1
Iambic keyer paddle
This is the ultimate paddle. It has
adjustable contact point spacing .
wide tension adjustment, seu
ad/ust ing needle bearings. solid
si lver contac t points. precision
mach ined components. and a
heavy textured bla ck base with non
sk id feet. Model BY-2 has a
polished chrome base 49.95

39.95 Call for yours today .



TELEX HFC-91
lightweight headphone
Ultra-light underchin headphone
Accoustic delay of 1 millisecond
enhances intelligibili ty on CW or
SSB. Low impedance 8-20 ohms.
Shaped response 100-3,000 Hz, 1.5
ounces.

8.95 Call for yours today.

TELEX CM-1210
headset with
microphone
Ceramic, SO,OOO ohms. Ideal for
lraffic nets.

59.75 Call for yours today.

i
•

TELEX CM 1320-5
single earpiece headset
If you prefer a single earpiece
headset , choose this top quality
one. This has a ceramic, boom
microphone, high impedance,

obue operahon , and a choice of
X-peditions.

.25 Call lor yours today.

TELEX HTC-2
lightweight headphone
lig htest dual d river headset .
Choice of the "pros" who must wear
them for hours. 1.6 ounces. 100
3.000 Hz. Lo w impedance, 8-20
ohms.

22.00 Call for yours today.

TELEX HMC-2
lightweight headphones
These headphones are feather
weight aluminum. The underchin
tone arms di rect signals into the
ear. Great for contests. 1.2 OZS.,
100-3000 hz.. low impedance. and
8-20 ohms.

13.85 Call for yours today.

TELEX CB-1200
Mobile "FM"
VHF House or Mobile-high perfor
mance audio on transmit and
rece ive. Fet amplifier, low Z
microphone. Earphone 8 ohms 
in- line PTI.

59.95 Call for yours today.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A.or call 1-800-292-8668 in
Alabama for our low pr ice quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

TELEX ProCom I
Electret mobile
microphone
"Broadcast quality" - "clari ty and
crispness," descr ibe the audio of
the electret. Useable in low
impedance. 1.4 volt battery
(included) also powers and lOdB
amplilier.

19.95 Call tor yours today.

TELEX CM-1320
headset
This is Telex's best neaeset.trs the
top altha line with a ceramic. boom
microphone, high impedance SOK.
and the ncoce of DX-pedihons.
Don't wait. Order today.

71.70 Call for yours today.

~



CUSHCRAFT
A147-11
2m antenna

HY-GAIN 244
tri-band quad antenna
2-element Hy -Ouad for 20. 15 & 10
meters. Horizontally polarized
sp reade rs hav e cvccr ece
insulators. Fu ll-wave element loops
require no tuning stubs. t raps.
loadmg coils or baluns & delivers
8.5 dB gain.

229.95 Call l or Quote.

CUSHCRAFT
ARX-2 2m antenna
Three 'h waves in phase and a
\11 wave matching stub.
Extremel y low angle of
radiation for better signa l
coverage. Turnable over a
broad treq . range. Matched
to 52 ohm coax.

32.95 Call for yours today.

The u-erernent antenna is rated at
1000 watts with direct 52 ohm feed
and PL-259 connectors. Boom
length 144 ins. Longest element 40
ins. Gainl FIB ratio dB : 13.2128.
Freq. 146-148 MHz . W ind area 1.21
SQ . ft.

34.95 Call for yours today.

/

WILSON SYSTEM 2
10, 15, 20 meter
tribander
A tribander featuring gain 8.5, 4
elements . 14-21-28 MHz, VSWR
1.5:1 , boom length 18'6" , longest
e lement 267 " , surface area 6.15 eq.
fl . and FI B ratio 20·25 dB.

219.95 list. Call for Quote.

Five ba nd operat ion on 80
thru 10 meters, high 0 t raps
are optimized fo r w ide opera
t ing bandwidth . instructions
provided fo r adjusting
resonance to preferred part
of band. bui lt-in coaxial
conn., hgt . 293", 2000 watts
PEP on all bands. The ATV-4
is for 4 band use. Lisl Price
89.95.

109.95 List. Call for Quote.

CUSHCRAFT
ATV5 trapped
vertical antenna

~l--~
WILSON SYSTEM I
10, 15, 20 meter
tribander
A OX'ers delight! A lull 26' boom
with 4 ac tiveelements on 20 meters.
4 operational elements on all 3
bands . Gain: 10 dB, FIB ratio : 20-25
dB. Surface area 8.6 sq. II. l ongest
elem ent 26'7". Balun SN-B6
opt ional 16.95 .

274.95 list price. Call l or quot e.

HUSTLER 4-BTV
vertical antenna
The 4-BTV HF fixed station
four bander features 10. 15,
20, and 40 me ier coverage,
switching o r matchi ng
devices net required, RM 75
option may be added for 75
meter coverage. 21 'S" long .
2000 watts PEr.> power rat ing .
bandwidth SWA 16:1 or
better at band edges . Guar
anteed easy assembly.

99.95 Call lor Quote.

HY-GAIN TH6DXX
The Ultimate tribander
Gain 8.7 dB . From-to-back ratio25
dB . SWA (at resonance) less than
1.5:1 • Number of elements 6 •
Frequency 10. 15, and 20 meters .
longest element 31." • Boom
length 24' • Wind load al80 m.p.h.,
207 lbs. • Surface area 8.09 sq . ft.
Balun BN-86 recommended 15.95. I

296.95 list. Call for quote.

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S.A.or call 1-800-292-8668 in
Alabama for our low pri ce quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.
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CD to 10
part XVII: SBE and Pace rigs

Easy co nversio ns mean happy QRP mobiling.
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Larry Fletcher K3SZN
PO Box 188
Churchton M D 20733
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Fig. 1. SBE Sidebander III (SBE·1BCBj.

O ne of t he eas iest proj
ects I have under

taken as an amateur and
also o ne of t he mos t
rew ard ing has been the
conversion of 23-channel
CB rigs to 10 meters. I fi rst
converted an SSE " Side
bander III " a week bef ore
Chris t mas, 1977, and, wi th
very Iit tle actual t ime on
the ai r, worked eleven
sta tes and Euro pe fro m my
ca r! I was hooked .

I have always found the
10 m e ter band to be fr iend
ly, a nd, a lthough 5 Watts
in put power may not seem
like m uch to some rea de rs,
i t su re packs a punch in
that delightful wor ld of 28
MHz . Rather than fear the
" b ig guys" o n 10 meters, as
so me a uthors have sug
gested , my ri g sta rts off a t
28.510 MHz as channe l 1,
result ing in the band plan
listed in Table 1. This hot
li ttl e rig has perform ed so
well tha t I have set myse lf
a goa l of "WAS 10 me ter

Q RP mobi le" fo r this year,
which I have eve ry co n
fidence of reachi ng.

I have since converted,
a nd helped othe rs in t hi s
area to convert, AM and
SS B CB rigs of variou s
other manufactu re. One
t hing I have learned a nd
wou ld like to stress here is
th a t "conversio n" from 11
to 10 meters is easy. The
o nly par ts swappi ng re
quired is the change in
crysta ls. O nce t he crystals
have been cha nged, only
st raig ht fo rwa rd rea lign
ment of t he osc il lator, m ix
e r, and rf portions of t he ri g
affected by the freq uency
cha nge is necessary. That
is, no i-f a lignme nt or align
ment of those oscillator
sec tio ns using the origi nal
c rysta ls is necessary. Fur
the rmore, the little rea lign
men t tha t is req uired can
be accomplished with the
barest mi nimu m of test
eq u ipment. I estimate th at
ni nety pe rcen t o f a ll
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28.800 MHz

10m frequency
28.5 10 MHz
28.520 MHz
28.530 MHz
28.550 MHz
28.560 MHz
28.570 MHz
28.580 MHz
28.600 MHz
28.610 MHz
28.620 MHz
28.630 MHz
28.650 MHz
28.660 MHz
28.670 MHz
28.680 MHz
28.700 MHz
28.710 MHz
28.720 MHz
28.730 MHz
28.750 MHz
28.760 MHz
28.770 MHz

February, 1978, issue of 73
Magazine). Although this
plan offers no s pe ci a l
magic over others I have
see n, it has the support of
the media (73 Magazine)
and , for that reason, ha s a
fighting cha nce of being
generall y adopted. The 73
band plan frequ en cie s are
exactly 2 MHz above their
C B counterpa rts , with
c hannel 1 being 28 .965

New crystal
9.0 115 MHz
9.0215 MHz
9.0315 MHz
9.0515 MHz

Original crysta l
7.4665 MHz
7.4765 MH z
7.4865 MHz
7.5065 MHz

Prior to my first AM con
ve rsions, seve ra l proposed
band plans were in the
literature . Unfort unate ly,
none of the se offered
much in the way of e ither
rationale o r authoritative
ness, so my first conve r
sio ns sta rte d with 28 .8
MHz as channe l 1. I now
fa vor the so-ca lle d "73
band p lan " (see Wayne
Green ' s editorial in the

Fig. 2. Pace 123A.

27.255 MHz

Table 1. SSB band plan.

CB frequency
26.965 MHz
26.975 MH z
26.985 MHz
27.005 MH z
27.015 MH z
27.025 MHz
27.035 MHz
27.055 MHz
27.065 MHz
27.075 M Hz
27.085 M Hz
27.105 MHz
27.115 MHz
27.125 MHz
27.135 MHz
27.155 MHz
27.165 MHz
27.175 MHz
27.185 MHz
27.205 MHz
27.215 MHz
27.225 MHz

Channel #I
1
2
3
4
5
6
7
8
s

10
11
12
13
14
15
16
17
18

"20
21
22

blank
23

ing the tip of a soldering
iron, while gently rock ing
the core back and fo rt h
with the alignment tool un
til the core loosens. For
those cores sealed with ce
ment, ca refu lly chip away
the ceme nt using a sma ll,
sharp bl ade such as an
X-ActoTM tool. These ce
ments are more di ff icu lt to
dea l with tha n the wax ,
bu t are a lso not as com
monly used.

Choosing a Band Plan
For tho se of you convert

ing a sideband CB and
look ing fo r OX contacts ,
design you r band p lan to
cover t he lower 300 kHz of
the phone band. I sta rt with
28.51 0 MHz as cha nnel 1,
which keeps me co mfort
a bly away from t he band
edge. You will find ple nty
of action there!

For AMers, most of the
activity I have observed is
above 28.8 MHz. This is as
it sho uld be, because AM
and SSB are not truly com
patible . AM acti vity is st ill
a little sparse, but shou ld
grow rapidly as the band
conditions continue to im
prove and the number of
CB conversions increases.

Practical Conversion Hints
First, I recommend that

an yone undertakin g th is
proje ct e ither pu rchase o r
borrow the Sams Photo
facts cove ring the CB to be
co nve rted . The Photofacts
provides a re adable circuit
di agram , p art s locato r
guides, and alignmen t pro
cedu res whi ch ca n be easi
ly adapted to the new fre
quency.

Secondly, ava il yourself
of a good se t of properly
fitting nonmetal li c align
ment tool s. The cores of
many o f the indu ctors!
transfo rmers in the typ ical
CB rig are sma ll and very
fragil e . Use a properly fit
ting too l and do not force
it. A broken core usual ly
jams in the fo rm and is ex
tremel y difficult to remove
without damaging the in
ductor o r transformer . I
broke the core in the syn
thes izer osc illator trans
former in a Cla ricon CB
and spent two hou rs on one
conversion which should
normall y have taken less
tha n fifteen minutes!

23-channel CB rigs now
availab le can be converted
using o nly a 12-volt power
supp ly, a piece of wire a
few feet long (2 or 3 feet
suffices, used as a signal
source for oscutaronre
c eiv e r mi xer /r e c ei ver
alignment), a chea p CB
wattmeter or o ther ou tput
power indica tor, and a
S-W a tt du m my lo ad
(52-Ohm resistor. 5 Watt, or
le ss. if prope rly heat
si nked) . A frequency
counter or fr iend with a
ca librated rece iver permits
certain ref in e men t s re
gard ing ne tting and check
ing SSB "cl a rifie r" ranges
o nce the basic tune-up has
been completed.

Finally, some cores are
sea led in place a t the fa c
tory us ing e ither a soft wax
or a thin cement. For t hose
cores sea led with wax, ap
ply a sma ll a mount of heat
to the wax to liq uify it, us-
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You're just a few digits away from
name brand radio equipment·

AT DISCOUNT PRICES!
CAll TOll FREE

YAESU
KENWOOD
DRAKE
ICOM
STANDARD
EDGECOM
KDK
PANASONIC

DENTRON
HY·GAIN
MOSLEY
CUSHCRAFT
WILSON
HUSTLER
LARSEN
BENCHER

TAYLOR
SWAN
TEMPO
TEN-TEC
MIDLAND
CDE
AUTEK
MIRAGE

E.T.O. ALPHA
VHF ENGINEERING
BERK -TEK CABLE
CONSOLIDATED TOWER
SAY
SHURE
TELEX
ROBOT-SSTV

look
We carryall major lines of Antennas at Discount Prices

OUR NEW HOURS
at Lincoln store only, ., .,

PACIFIC ' :

~: ::::; - 10 pry': I CST
Sun lOa - 4prn , I

rn· 6Pm I 'M-F 8am - Midnight '
I Sat 8 am . 6 pm I. EAST ERN

• I Sun Noo n . 8 pm
MOUNTAIN • I M·F 9 am · , am

Sat 9am · 7pm
M·F 7 am - 11 prn .1 Sun 1 pm ·gpm
Sa t 7 am . 5 pm
Sun 1J am - 7 pm I

.........,,' . .
• •. ,...;........,~

SAME DAY SHIPPING ON MOST ITEMS

look

1-8000%28-4097 vC"

Communications Center
443 N. 48th . Lincoln . Nebraska 68504 In Nebraska Call (4021 466 -8402

master d'large
' .. .. ', ...... C".

V" ReadlJ' Service-see page 227 159



Channel It CB frequ ency Ori ginal crystal New crystal 10m frequency
1 26.965 MH z 37.600 MHz 39.435 MHZ 28.800 MHz

2 26.975 M Hz 37.600 MHz 39.435 MHz 28.810 MHz

3 26.985 MHz 37.600 MHz 39.435 MHz 28.820 MHz

4 27.005 MHz 37.600 MHz 39.435 MHz 28.840 MHz

5 27.0 15 MHz 37.650 MHz 39.485 MHz 28.850 MH z

e 27.025 MH z 37.650 MHz 39.485 MHz 28.860 MHz
7 27.035 MHz 37.650 MHz 39.485 MHz 28.870 MHz

8 27.055 MHz 37.650 MH z 39.485 MHz 28.890 MHz

s 27.065 MHz 37.700 M Hz 39.535 MHz 28.900 MHz
10 27.075 MHz 37.700 MHz 39.535 MHz 28.910 MHz
11 27.085 MHz 37.700 MHz 39.535 MHz 28.920 MHz
12 27.105 MHz 37.700 MHz 39.535 MHz 28.940 MHz
13 27.1 15 MHz 37.750 MHz 39.585 MHz 28.950 M Hz
14 27.125 MHz 37.750 MHz 39.585 MHz 28.960 MHz
15 27.135 MHz 37.750 MHz 39.585 M Hz 28.970 MHz,. 27.155 MHz 37.750 MHz 39.585 M Hz 28.990 MHz
17 27.165 MHz 37.800 MHz 39.635 MHz 29.000 M Hz
18 27.175 MHz 37.800 MHz 39.635 MHz 29.010 MHz,. 27.185 MHz 37.800 MHz 39.635 MHz 29.020 MHz
20 27.205 MHz 37.800 MHz 39.635 MHz 29.040 MHz
21 27.215 MHz 37.850 MHz 39.685 MHz 29.050 MHz
22 27.225 MHz 37.850 MHz 39.685 MHz 29.060 MHz

blank
23 27.255 MHz 37.850 MHz 39.685 MHz 29.020 MHz

Table 2. AM band plan.

MHz. At least two manu
fa cturers (Sta nd a rd and
Bristol) have adopted the
plan and present ly ma rket
4o--channel10 meter rigs,

A coo rdinated band plan
offers many exciting possi
bilit ies for the channe lized
rigs. For exampl e, moving
mob ile o perat ion co uld be
grea tly si mpl ified by desig
na t ing ce rtain channels as
ca lling cha nne ls, sim ila r to
ma rine VHF ope ration .
Once contact is made, the
participants co uld move to
another channel to carry
on the QSO. Beacon sta
tion s would indicate when
and to where the band is
open.

Crystal Selectio n
Your c ho ice of crysta l

frequen cy will depend on
your band plan and the crys
ta l lineup in your rig. Most
rigs foll ow a &-4-4 arrange
ment where the deck of six
c rys tals se rves as the
master osci llator. For some
sideband rigs, it is possible
to retain both upper and
lower sideband capa bility
by changing only four crys
tal s, whi le others require
changing six crystals (it is
assumed here that you are
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c o n v e r t in g fo r a full
23 -cha n nel capability).
Your Photofacts will in
dicate what crystal fre
quencies are used and how
they are mixed to obta in
t he channe l frequencies .

O nce you have selected
whic h c rysta ls you wish to
change and the frequen
cies of the new crysta ls, the
proble m of fig u ring the
crysta l fo rmula a rises (load
capacitance, parallel/series
resonant, fundamental or
overtone mode, etc.). Here
is whe re it is wise to choose
an estab li shed crysta l co m
pany for your su pp lie r.
Most of these keep an up
to-date file on ama te u r,
ca, and commercial equip
ment using crys ta ls, and
can really help you here . I
have dealt with Sent ry
(800-654-8850) in Chi ck
as ha. Oklahoma. and have
fo und them to be bo th
helpful a nd friend ly. Thei r
crys ta ls work and the
pr ice s are reasonable.

By-th e-Num be rs Co nver
sron

The following describes
a step-by-step approach for
co nve rt ing some example
CB rigs, using the bare

bones of tes t eq uipment . It
is the technique I now use
and it works !

SHE " Sidebander II I" 
This is the first rig 1 co n
verted and the one that is
going to win me WAS. The
rig uses two synthesizer
oscillators, one switching
six crys ta ls in the 11.7-MHz
range and one switc hing
fou r crystals in the 7.4-MHz
range , Since this rig retains
both upper and lowe r side
band capability whic hever
synthesizer frequ ency is
c h a n g e d , the o b v io us
cho ice is the 7.4-MHz osc il
lator. Since I wished chan
nel 1 on the converted rig
to be 28.510 MHz, and CB
channe l 1 is 26.965 MHz, it
wa s necessary to raise each
crysta l frequency in the
7.4-MHz osci lla tor by ex
act ly 28.510 m inus 26.965
MHz o r 1.545 MHz. The
crysta ls were o rdered, and,
o n rece ipt, the conversio n
was performed using t he
following step-by-step pro
ced ure :

Step 1: Remove cove r
from the rig and connect to
12-volt power supp ly.

Step 2: Plug in micro
phone (necessary for th is
rig to receive). and attach

piece of wire to ce nte r ter
minal of antenna connec
tor.

Step 3: Preset all con
trols as follow s:
channe l switch to channe l,.

•
noise limiter switc h off ;
squ e lc h c o n tro l fully
counte rclockwise (squelc h
open);
CafPA switc h to CB;
rf g a in co n t ro l ful ly
clockwise (max ga in);
on/off vol ume contro l o n
and fully clockwise;
USB/lS B switch in USB;
cla ri fie r cont rol -any posi
t ion.

Ste p 4: Apply power (you
will hear noi se a nd po ssi
bly CB signals coming ove r
speake r).

Step 5 : Re m o v e
7.4665-MHz crystal a nd
replace with 9.0115-MHz
crystal. See Fig. 1. Noise
over speaker will gre atl y
dimini sh with thi s opera
tion.

Ste p 6: Using appro 
priate alignment to ol s,
tune T5 and T6(synthesize r
mixer), T7 (USB buffer). and
T1 and T2 (rece iver rf amp)
for maximum noi se level
over speaker (thi s co m
pletes all necessa ry a lign
ment to rece ive 10 meters
on upper sideband).

Step 7: Switc h USB/lSB
switc h to l SB and tune T8
and T9 (lSB mixer) and T10
(lSB buffer) for maximum
noise level over speaker
(this completes the receiv
er alignment).

Step 8: Remove piece of
wire from antenna connec
tor, connect power meter
to anten na connector, and
dumm y load to power me
ter (don' t use antenna as
load as thi s c rea tes un
necessary QRM on 10 me
ter band whil e you are tun
ing u p the transmi tt er).

Step 9 : Depress micro
phone button, a nd, while
whistling into the micro
phone at as steady a level
as possible, tune T14, T1 5,
T16, l4, l3 . tz. and l1 for
maximum ind ica ted power
output (t his rig opera tes
side band only, and it must



RADIO EQUIPMENT DOESN'T
GROW ON TREES-

But C & A ELECTRONICS offers super values
that will make you think it does-

SUPER VALUE NO.1
Purchase the compact ICOM IC701 HF
Synthesized Transceiver with matching
Power Supply and Microphone for $1,719.00

and receive a brand new, ICOM IC 215
15-channel FM Portable/Mobile Trans-
ceiver including accessories (5250.00 value) FREE

••
SUPER VALUE NO.2

i r! .fl ilcoM]
IC-215

2 I,!€TE R Fill
POFlTABlE

Wilson Mark IV Hand Held $259.95
1.5W & 4.5W (switchable)

2 Crystals-.52/.52 no charge
BP4 BaUery Pack 24.95
WC14 Wall Charger 15.95
Rubber Duck Antenna no charge

Amateur Net $300.85

Super Value Price $271.00

Optional TTP Touchtone Pad
(installed attime of purchase) 61.95

22010 S. Wilmington Ave., Suite 105
Carson, CA 90745
(213) 834-5868 (California residents)

This is a limited offerl
TO ORDER:

Super Value No. 1
Super Value No.2

C6A Electronic Enterprises or
DisuibutOB 01 Comme<dol end Ameteu, Redlo Equipment Quotes On All Your Amateur Needs

call
800·4Z~·ZZ58

FOR OUR TOLL FREE NUMBER
(Out of California)



be modula ted to o btain
any power o utput).

Step 10: Replace t he re
ma ining 37-MHz crysta ls
wit h thei r 10 mete r
counterpa rts, set the chan
ne l switch to channe l 13.
and repea t steps 2 t hro ugh
9 (this "cente rs" the a lign
ment over the band span of
the rig).

Step 11: Button up t he
ri g; it is ready to go on t he
a ir!

Pace 123A - This is an
AM rig I converted to
opera te with 28.8 MHz as
cha nne l l, resulting in the
band plan li sted in Table 2.
The rig uses a master syn
t he si zer osci ll ato r t hat
switches six crystals in t he
37 .8-MHz range. I pu r
chased replacement crys
ta ls hav ing freque nc ies
28,8 minus 26.965 MHz, or
1 .835 MHz hig he r than
their counterparts . The
steps for this conversion
were a s follows :

Step 1: Remove cover
from the rig and connect to

12-volt power supply.
Step 2: Attac h piece of

wire to center terminal of
an te nna connector (t he rig
will receive without t he m i
crophone be ing p lugged
in).

Step 3:· Prese t all con
trols as follows:
channel switch to cha nnel
1;
l Cl/DIST switch to DIST;
sq ue lch co n t ro l fu lly
counterclockwise (squelc h
o pe n);
CB/pA switc h to CB;
on/off vo lume control on
and fully clockwise .

Ste p 4: Appl y power (you
will hear no ise and possi
bly CB signa ls com ing over
speaker).

Step 5 : Rem o v e
37 .600-M Hz c rystal and
rep lace with 39.435-MHz
crystal. See Fig. 2. Noi se
ove r speaker will greatly
diminish with this opera
tion .

Step 6: Using appro
priate ali gnme nt t o o ls,
tune l3 (syn thes izer osci l-

la tor) and I I and 12 (rece iv
e r rf amp) for maximum
noi se level over speake r
(th is completes a ll neces
sa ry a lign ment to receive
10 meters).

Step 7: Remove piece of
wire from antenna co nnec
tor, connect power meter
to a ntenna conne ctor.
dummy load to power me
ter. and pl ug in rmcro
phone.

Step 8: Depress micro
ph one butto n and ca ref ul
ly tune l4. l5. and l &
(t ransmit m ixer), and L7. L8,
L9 , L10, and L11 for maxi
mum indicated power out
pu t. (T he tun ing of L4
through l6 is a bit tricky
si nce you will have litt le or
no ou tpu t powe r to go by
until these three a re in
tune. Turn the cores in a lit
t le at a time unti l an indi ca
tion is obtained. If you
have a VTYM or sco pe. ob
serving the transmit buffer
emitte r voltage at TP5
makes things easier. The
emi tter vo ltage ri ses as you

approac h proper tuning.)
Step 9: Replace the re

ma ining 7-MHz crysta ls
with their 10 mete r
co unte rparts. set the chan
nel switch to c hanne l 13.
and repeat steps 2 through
8 (aga in, to "ce nte r" the rig
alignment).

Step 10: Button up the
rig; it is ready to go on the
ai r!

The Pace 113 uses a
boa rd identical to the Pace
123A, and the conve rsio n
p rocedu re is the refo re
identical. I have used this
a pp roac h with eac h ri g I
have converted , and, if
done ca refu lly. the final
result is as good as if done
with a la bo ra tory ful l of in
strume nts.

In closing, 10 meter
band openings are becom
ing more and more fre
quent and lasting longer
and longer each time. The
converted CB rig gives you
an easy in to QRP opera
tion and a dandy mobile rig
that is easy to operate. •

NEW MFJ DELUXE Versa Tuner
$119.95 buys you one of the wortd's finest 300 watt antenna tuners
with features that only MFJ offers, like ... dummy load, SWR, forward,
reflected power meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

MFJ's Best Versa Tuner" •••
Solid American Quality

$ 95
._----

--.........,.".

~ ..:'~~-
l...I .. , .---

'-. ......... -

11lI1 Is MFrl bnl YI!l'U Tuner L And one of
lhe wor1lfs ueeet 300 watt (RF output) IUners.

Tile MFJ·949 Dftluxe Versl Tuner. gives
you a cenomanco ot Qualify. pertcrmarce. and
features that others can't touch at Ihis price ..
or any price.

PERFORMANCE: You can run yaur lull trans.
cefver power output - up to 300 walls RF cut
put - and match your transmitter to any teenne
from 1.8 tnru 30 MHz whether you have coax,
balanced line or random wire.

FUTURES: A 200 Witt 50 ollm dummy load
leis you lune up tor maximum performance.

A unllli" met!!" lell you reid SWR with only
5 watts and both forward and reneeiec power in
two ranges (300 and 30 watts).

A ani,. ,nlenn, Iwltcll leIs you selecl 2
coax lines direcl or thru toner. random wire or
balanced line and dummy load.

A larve efficient lirwound Inductor 3 inches in
diameter gi~es you plenty of matchif"l!l range and
less losses for more walls out.

1:4 balun. 1000 'loll uplcilor1. 50·239 coax
coorectors. Bindif"l!l post tor balanced line. random
wire. ground. 10x3x7 inches.

DUALITY: Every IlnRle untl II lested for per
lcmaoce and inspected for qualify. SoIKl American
consnucuen. qualify compooents,

The MFJ·949 clmn I lull one year uncondi·
nceat guarantee ,

Order from MFJ Ind Iry II - no obMgltion. II
nOI delighted. retom it within 30 days lor a re.

lund (less stllpping).
To onIer, simply caN US t~1 tree 8006471800

and charge it 00 your VISA or Master Ch.arge or
mall us a check or money order for $t19.95
plus UOO for shipping/handling.

Don't wlil Iny longer 10 tune out tnat SWA
and enjoy solid OSO·s, Order your Deluxe Versa
Tuner II at no obligation, today. ..... M52

MFJ ENTERPRISES, INC.
P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE . ... 800·647·1800
~r technical Informllion, onlerlrePllr ItlllIl, In
Mn., out_ r:ontin!ntII USA, l:lI 601·32).5869.
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Ideal for ground or roof mounts.
Modular, portable, extremely rugged.
• One man assembly and installation
• Light weight
• High quality aluminum alloy
• High stability

INTRODUCING THE TET

MODULAR
ANTENNA
TOWERS

Finally here are strong. s turdy antenna
lowers that are simple to assemble.
light weight. strong and can be used
on your roof top. or packed up and
used in the field.
Available In three models ' 11 tk', 18' and

25' , The 11 'f.! foot model has base and
one lo wer module: the 18 1001 has tw o
tower modules; and the 25 loot model
contains three lower modules.
We also handle the TET line 01 HB 9
series. Yagis and Swiss Quads.

/

-:
/ .

CALL FOR M&MRF ORDER
• DIRECT FORBEST DISTRIBUTORS IMMEDIATE

PRICE/ (714) 299-9741 DELIVERY

Exclusive U.S. distributors for

KEN PRO ROTATORS
•
"! -
,,.' r
T

KR 400- D esigned for 3600

rotat ion. Rated to support up
to 200 kg or 440 Ibs . Read out
tolerance ± 5 degree maxi
mum. Waterproof terminal
block in rotators

KR SOO-Deslgned lor 1800

rotat ion . Brake holds up to
2000 kg/ em 11750 Ibs/ ineh l
to rque.

KR 600- Designed fo r 360 0

ro tation. Brake holds up to
4000 kg/em 13470 Ibs/ineh l
torque.

KR 2000-Designed for 360 0

rotat ion. Brake hold s up to
10 .000 kg/ em 18680 rbs/tnct n
torque.

We also stock the complete line of Lunar Amplifiers and Pre Amplifiers.

M & M RF DISTRIBUTORS
3360 Sports A rena Blvd . 0 San Diego, CA 92110 0(714 1299-9741
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The ONLY thing you
need to know about

3/4 KILOWATT DC INPUT
ALL MODE VHF AMPUFIER

MODEL:V350

....R2T

FOR BASE STATION
&

REPEATER USE

_ _ AI """""" s... • """'-*'00

eon..ctf<><> sse_cw
_ FI :J6",f2:J6 ,__ for

~FM ....... . ,....

_ .... n-tno-Swotd> for Fen Cornn>I

. , 3 Volt al J _ on__

--' .......,...... _ ' ..., • • TQfI
A· .obI,IOt _ Hoc bMw _ ServIce

52~. 2. "010II' _
17 .8.13" ,.0:1. 203.330mm

Benet> M"",n,ong. RUbbe' Bump.....
R",," M oun, ong, 19" "'''''p'", l<~ IOPTIONALl

so.239-Ul-'F

$895.00 FOa Facto ry

3OOW.... Ou<....,
360W. " .o"tpu'I
4OOW.".OutJ>,n

_ C_~. 115/23DVAC

_ '1f:W <:0. TIR"-

IlO<l8_.. ' " ...
fIOdB _ ..Sc>unoue

l OW.... 'lOWl '" 360 W.... (H IGHt

1_1~"'z; NoT~

360 ' o400W....
F.... n...-,,,,.-.;
A M-FM-Ssa-ew·RTTY

Con'''''''''''' Ou<,

RF POWER LABS, INC.

w_
S.,.,W ..... Ol

Moun' ing

T .,.. .......Cont<oI

6 ' • 0uIput

•

~,~

USA Price

SPECIFICATIONS:

,~

_Ou<PuI. M • •

Co<c""",

Modeoo o f Ope, . ''''''
Outv C",,_
Ge..., Tvp;ee;

8W"".~

12W Jropul
15W ~

... .. . . w....g

TIR S..."".Ol;l--

Cry_ttli Park
Chiek• • h., Dklllhom.

73018

"'"

SENTRY
~s,

•

.Highe s t G u. lit y with gold M IL
e-30 9B Proc...

• Bell" delive r-y plus Emel"gllnc:y Ser
vice with Gu. ... nteed Delivery

TT

is: 1-405-224-6780

And, order To ll Free 1-800-654-8850

Quartz Crystals

80m co,1

15m I.al>

".. B31

•
5605';

ROUTE ONE DEPT.

LAKE CRYSTAL. MN .

PtlONE ~1'917- 3 12ti

OTHER MODELS . TOO ! FREE INfORMATlON _

~BUTTERNUT
~EL.ECT-RON ICS CO,

COfTIIIlel"f autOl1t . I,C bandswilch ,n9 80 lh,ough 10m
[ I 5O' 10 m wrth opl lon.1 TBR·15O add ' on un,l.I
l_ VSWR _ ..., ... "0.20.15." 10....._ . .... AN' &0 .
100 _I<Z _,,, 80 ~ .. NO AlfTEI'~. TU~f R NEEDE O'

f ~"R E l6" I_'~ K"..... aI. 4O.:tO. ' 10 ... . .111'. , ..
._ ' • .-.ne. eo ,~ .. ' ''' "'"'0< _ ".•,~ . _ OJ
_ ,"'....."". G_. •_ ... ,__- .. ~ _
.. 'GNU T O UA" " CONSTAUC TION • WOOO...A"$H1I THfIIOUGH 
OUT. ~ IGH STRE..G' " AL UM,NUM ALlOT A"O ooeiR(lUSS DIE·

S IGN C-''''••.,. , , e '" 00. ,_'.' "'_""11 .....,. AG
l' U ...,<~ .". h........ <_,'" '" Pl - X . UH .n. I....'~
0' 50 - 52n <_.
V.S,W, R, . 1 ....." .nce ' 1.5:10' l. u ; . 11 b.nds ,
Powe, fa ling , L. g.el limll SSB CW 10·IOm ; 1200W

F> E.P. /500 W. CW on SO ' 75m.

AT YOUR DEALER OR DIRECTLY FROM

The only REALLY
NEW 80-10 meter
vertical design in
20 years!

---"~
Model HF5V-ll 188.00 PPD. IN CONT, USA rBY UPSI .

ION ""IOiNTS ADD TAX

. special like new $67 S.

M~IOl' Credit CArds Auepted.

We are constantly t esting ham and
other erecnonrc equipment for review in
73 M3gazine . In order to be able to keep
thb not inexpensive pro ject going we
neve to sell off the equipment used f or
test . Mos! of It nes been used for a few
dely!> "'I'd Is in every Wily as good as new.
In many cases II 15 better I han new since
95% o f the equipment failures come
w it hin t he fi rst few hours o f op eration.

In t h is case w e are running a ser ies
o f tests o f VtR syst ems. using them fo r
regular, ham TV. SSTV, and even micro
computer p rogramming t ests. One o f the
best we've found so fa r Is th e Quawr sys 
tem . but we stili have to go on and test
the RCA . IYC. end many o ther systems
... so o ur Qua!k'\r Is up fo r sere. We paid
~11 over $ 1.000 for the Qu"!k'\r ... used
It for a few days and have gone on to test
more systems .

Quawr VTR
System .

r-- QUASAR VIDEO - ---,
!--TAPE RECORDER:- 

SALEI

16' ". Reada, S"rvlce-see p.ge 227



CURTIS LSI's
help you

* 8044; Keyer·On·A·Chip· IR. pI«•• 8U31. $14.95
Apt '15 HR. f.b ·7& OSl, R.dio lldb l '15. Apt IIdbk '11·1'

* 8044·3 : IC,PC8,Socket,ManuaL •••• . . 24.95
* 8044·4 ; Semi·KiI .... . . ..• • • • • • • •. 54.95
* 8045; Morse Keyboard·On.A-Cltip IC ••• 59.95
* 8045·1; IC.PCB,FIFO,Sockels,Manual •• 89.95
* 8045·2; Semi·Kit •••••••••••••••. 159.95
* 8046; Inslruclokeyer-On-A-Cltip IC •••• 49.95
* 8046·1: Semi·Kil ••••••••••••••..• 19.95
* 8041;.Mnnge Memory·On·A·CllIp It .. 39.95
* 8041·1 ; IC,PCB,RAM,Sockels .Manual•• 69.95

4*5I1S 1
EK·430; CMOS Keyer· Iffl'1U S T) .. • • • • 124.95
1M:·440A; InSlructokeye,· l!Q-'75 OST) •••• 224.95·__ .......,n.~
System 4000 Ham Compuler 11ft .... '1' CST) (wnle)

Cllrlis ElKtrD Devices, Inc. '= .
I ".... _s .14151H4-3138 -

... ..... u eM V_ .u. ..... .

I:: I== ~-
- '- -
-:::-~

speak --E::::'-

MORSE

DENTRON
SUPER TUNER

" .. 1 PLUS
. 49.SO 5135.00

131~ BLUFF CITV HWV BRISTOL , TN )7£>20

TENN. RESIDENTS 1-615-764-0831
l'l~'!'lAUTHORIZED DEALERS FOR

YAESU ROHN TO WERS
DENTRON LARSEN
CUSH(J{AfT TURNER
WI lSON CDE
HY·GAIN HUSTLER
CES KDK
BENCHEJ{ VIBROl'lEX
ATRONICS A LLIANCE

TEMPO
AND M O[{ E...
A LSO THE APPLE" PERSONAL

COMPUTER SYSTEM

1:IJSII
EUCTRONICS. INC.

~=fffimJmJ= 251-0264

CALL !llllitl TOLL FREE

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 10 Timer.
Assembled, too!

2 METER
CRYSTALS

MANY
IN STOCK

(;~ r li f;"d dw~ k or mo n .. y o rd .. . " "I y -

$3.95 EACH - IN QUANT ITIES
OF 10 OR MOR E, $3.50 EAC II

FOR T HESE RADIOS ON
ST AN DA RD ARRL REPEATER

FREQUENCIES

R_nev HR 212
R_nc y HR2B
R"9"ncy HR J11
R_ncy HR 2MS
S _B _E ,
$on;o. 1802 34 . 3601
St.nd,ud 146/826
S •• ndo<d H OI tlOn
Sw.n fM 2 X
T..mPO f M H
Tn o /K.nwood
Trlo /K.nwood T R 2200
r n a /Kenwood TRl200

Cle9ll H1 146
Dr.ke TR 22
Dr.... TR 33 he<: on l",1
O•• ke TR ·72
G_~

H.... hl,,' HW-2021
In.: onlvl
HIMIt.I"t HW -20 2
100m /V H F Enq
1I..,IW,hon
l .l.y~lt. HA 146
M,efl."" 1 J 505
R"'!Ienc v I--lR 2

R.".IX DISTRIBUTOR S
P.O. Box 436 ..... R15

Dunellen NJ 0881 2

95

luod (less shlpping)_ One year limited warranty
by MFJ Enterprises.

TI onIer. simply call us loll tree 800-647- 1800
and charge it on your VISA or Master Cllarge
or mail us a check or money order lor $29.95
plus $2.00 'or shipping and haooling.

Oon'l wait any longer 10 enloy the convenience
of a "Hams Only" clock. Order today.

MFJ ENTERPRISES, INC.
P. O. BOX 494 ..... M 52

MISSISSIPPI STATE, lIS 39762
CAll TOll FREE •••• • 100-1147·'100
For technicll trrflmlaU.• ..",.,. statUI, in
1IIu... _bide e.I.U liltlll USA, tal 50",23-5869.

MFJ Enterprises brings you a new 24 Ilour
digital alarm clock WIth HUGE 1-5/8 ecn orange
7 segment digits that you can see clear across
the room,

This one is strictly for your flam shack, one
tnat you can leave set 10 GMT. No more mental
calculations 10 get GMT.

Use the alarm to remind you of a SKEO or
with the snooze function as an 10 timer to buzz
you in 8 minute intervals,

A constantly changing kaleidosccpic pattern
indicates continuous operation.

Beige. 2-114 x 4 1/8 x 8-3/4 inches, Ul lis ted
Requires 120VAC. 60Hz.

Onler Inlm MFJ and Iry it - no obligal loo. II
not delighled. relUl'O it within 30 dayS lor a re-
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MFJ INTRODUCES NEW

SUPER CW/SSB ALTERS

Adjustable 10
Any Desired Speed

The World's Greatest
Sending Device

~ SPECIAL ....
RADIO MODEL

It tranll'T'llt. with amazing _ CLEAR.
CLEAN-CUT slgn.l. I t any deilred
speed. SlveI the arm. Prevenli crimp,
and enables anyone to send wllh the
. klll of an expert .

Now IVl lllble from Pllomar EnglneenJ
- the new ElllClronlc Ie KEYER.
H l gh l ~ prized by PfOI..ional (lperltOl1l
beea"" It It EASIER. QUICKER, and
MORE ACCURATE.

rc Keyer

sideband splatter, remove low and high pitched
ORM. hiss. static crashes. backgroond noise.
and hum.

Makes hteni.. lor long periods pleasurable
and less fatiguing, Ideal lor ceuest and OX.

IC active finer iocludes 375 Hz IMghpass cut.
oH plus selectable lowpass cutotts at 2.5. 2.0.
1.5 KHz (36 dB per octave rolloll),

Swllchable automatic noise limiter lor impluse
noise: trough clipper removes background nose.

For Si mull t~ Stereo, the raw signal goes
to one ear and the liltered signal to the other.
The SIgnal appears in both ears and the QflM
in only one. The ears and brain reject QRM yet
oll,lrequency calls can be heard. Requires
stereo phones.

Switch selects one 01 two rigs, OFf posi tion
connects speaker to rig, Speaker disables when
pbcnes ale used. Requires 9 to 18 VOC. 300
mao max. 5x2x6 inches. Optional AC adapter is
$1 9~. OHler yOUfS now.

Super Selector CW/SSB Filter gives
you 80 Hz BW, steep

SSB skirts, noise
limiting, 2 walts for
speaker plus more•

SH£CT IVH Y

~..-,."- ..
111!1

MFJ·721

~.-- ,,.
FUNCTION

'of'!" ,,~ ,/"', J"..
.. ~'UE"

This new

-:

This New MfJ·1Z1 Super Selector CWISSB
Filter gives yoo a combinatIOn of pertcrmaece
are 'eanees available only trom MFJ: • Razor
~rp 80 Hz tKlfHlnglng CN f~ter • Steep
skirt sse titter • selectable peak aAd trough
noise limiting • Plugs In phone lack • Two
watts lor speaker • Slmutated stereo reception
• Inputs lor 2 rigs • Speaker and phone jacks
.. Auxi liary 2 wan amplifier. 20 dB gain ,

The CW filler gives you 80 Hz baAdwidth
and extremely steep skirts with no ringing for
razor sharp selectivity. l ets yoo hear lust one
CN signal on the crowded NovICe bands

landwidth is select.bIt: bypass. 80. 110,
150. 180 Hz. Response is 60 dB down one
octave lrom center jreq lor 80 Hz BW, Center
fraq is 750 Hz. Up to 15 dB noise recucnon

8 pole actlve IC filter. l ow a cascaded stages
eliminates ringing, Hand matched components.

Tile SSB fiher dramatICally improves reac.
ability by optimiZIng ao no bal'lllwKlth to reduce

Full~ glJaranteed by the world 's olclest
manurlct urer of electron ic key• .

Every amateur aocI ucereee operator
ihould know how to send with the Ie
KEVER. EASY TO LEARN. Sent any
where on receipt of prIDe. Free eeo
chure..,1 on request .

ORDER YOURS NOWI

Equipped With III""" .pec..lly Q;In

, truct ed con tact poin t,. Key. Iny
amateur transmitter wlth _ . Send'
Manual , Semi-Automatic, Fully Auto
matic, Dot Memory, Dash MerTlOf~ ,

SquMle, and Iambic - MORE FEA
TURES thin any other keyer . Hal built·
in sldllone. spello,• • speed and volume
oontrot. , BATIERY OPERATED,heavy
shielded dleoclst metal ~. Fully
ADJUSTABLE CONTACT SPACING
AND PADDLE TENSION. The per1ec1
padd le touch will AMAZE you.

Send d'leclI or money order . IC K EVER
197.50 In U.S. and Clnada. A dd 13.00
shlpplng /handllng Add III. tax in
Cali fornia .

•

'''J,,' " \I ""1'" U I /O nil"oon ......., 0

• •...... PIiogs II f'IQ 10 _ phares II' COIlftIt1 _ ....
~ b .. ..,.. __ Uses 9 V~ hJ:<~ _

I<oT ,*",rlllnel II .. . ...,. 0IIIy liIfJ _ l1IlIe1. COllI ·
,...._t, .. Iht center hq_, "..cN CW It... Is ...llhI_
_ ", 01 lid II""'.

••

• •
~ ~. -

These MFJ active filters are the most copied in Industry.
CWF·28X MFJ SUPER CW Rl TER SBf.2BX MfJ SSB RLTER

$2995
each

For "8 , Call Toll Free

CWF 2BX lfllCI "'" SllF2BX ill IIle SiIIIlf CW lfllCI SSII
_ as II "'" W J 121 lIuI IIsI ~et ........ .., _

This New MFJ·720 Deluxe Super CW Filter gives you 80
Hz BW, no ringing, 2 watts out.

Same 8 pole Super CW filler as in
MFJ- 721. 80 HZ BW, extremely steep
skirts with no ringing lor razor sharp
selectivity. Selectable BW: 80. 110.
180 Hz. Cer!ler Iraq. 1~0 Hz. Autorna
lie noise limiter P1~ in phone jaCk 10
drive speaker to 2 walls. 2x 4x6 in. $4495
Requires 9·18 VOC, 300 rna, max, Dp
ttonar AC adapter, $7. 9~,

800··647 ·1 800- -
DRlI[R TQOA Y IV lilA.. OIl CAll TOll fIIH IOO'H·lIOO AND CNJ.R1lE IT ON VISA 011 MASTER QilC [;II
ClIU&(. 0rMr .. rntoct _ liIfJ .. Iry N m I 3D U,I .. ,,..... Y1SA . ,
...... (1111 ~ 0. ... _ , _ S2.M Ill" l ilt 7 , ~ ...~
_ .., -"* t I . .... USA. ulI H l· Jt:J.-SlII.

Palomar
Engineers
Box 455. Escond ido. CA. 92025

Phone : 17141 747·3343
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&prinr«J f rom the Federill Register.
FCC

-.....:_ VIC· ' CAll $IGMI AVU.N I to
JlAl1ON$ UCJiNSfS TO ........_ PftIo
a.uS OPaATOIS

AQENCY: Fed~nJ CommunkaU....
Co.........

ACTION: 8erond~rt and Order.

SUMMARY; Th~ C~.on \.I; krml
natlnl: Itt proPOSal to allow Arna~ur

Extra Cl... llcenMfll to reqUl'It cer
lain types o f apeclflc CIJ.l.l~

EFFECTlVE DATE: Nonappllcable.

ADDRFSSF.<!: hderal Communi.,.,·
tlON ComrnlsAlon, WuhlnlltOn. D .C.
20554.

FOR FURTIlER INFORMATION:

Contact Mr. .JOH'tIh .Jot.nMln, FCC

'rom page 12

In c e o f A l b e rt a , Do me
Petroleum Lim ited, the Ama
teur Radio League of Alberta ,
and the Canadi an Imper ial
Bank of Commerce, for t heir
fi nancial assistance and sup
port.

191' " W" StrHt NW.. w~
D .C. 1OUf. 202..02_711$.

StJPPLEMENTARY INFORMATION:
8ft! attuhe<l docum=t.

In t he .....ttn of ....endment of put
~ 1.0 mall;e I ped .rJ een a1nW a va.llable
to statl.... 1k>efl*e<1 to Amakur Extra
CI_ operaton. (Dock" t 20002; 6H 41
FR !TUn
Adop~ OCtober 19, 1918.
R e le lUd: October 28, 11178.
By t he Commlwllon;
I . A xeuee of Propo&e<i Rule M akin.

In t h e above <'&ptlone<l matkr ..........
l~ on Ju.ly 2. 1914. In that Nol..,."
t h e Cornmllllion pro~ to ....end
Palt 117 or t h e n.l1~ to permit Amateur
Ertra ClaM lkenseft to n!qUIP'St an,

GRS HAS SYMPOSIUM, TOO
For some of t he DOC head

quarters people attending th e
amateur symposium, it was the
second weekend in a row de
voted to rad io users. At a Na
t ional GRS Symposium held in
Ottawa on September 21 , the
DOC unvei led a plan for 100
new GRS ("CS") channels in

avall&ble . pecille UnaMtvled e&1l~
t or the ir p rlm&ry and / or ....:ond&Ty
ataUons. Jt ....... pro~ to cu.
contln"" Uw a nJlal>Wt 7 of - 1.11 D1~

mortam- call 81PV. Le.. eall II!CJW re
QU~ br AmaUur dub Ratio"" t or
the p~ of hoDor1n&' ..~- _.

2.. On Avr« 21, IW7' the Cotnl11t.lou
adopted .. PInt R,t,POf\ and~r In
t hb p. oc::eedlnI; .bleh adopted In PUt
the p~ made In t h e NoUoe, 5~
ciflca.lly. Amateur Extn. C\.LIII ueeee
_ ",,,re ~rm'tUd to ~u~ ~le

" t ...o-~tu.r·· all .siP" (ca.lI a1gnI con
,,-Una" of • I lfliile or d ouble letter
prdlx" I d.irlt., and I tw o le t ter I UmI ';
action wu d efrITf'd on pennlttlnr II
ee~ to ~u""t specUlc "t hree
le tter" call I IV'lll. (c&II .s1ll'W consllll lnr
of .. slnrle or double letter p""flz , ..
d..~t, and .. t hrH lett.." suffix ), On
MU'Ch 11. I t 11. tile Commlsalon re
leUoed .. Notke 01 Propo&ed R ule
M :Lk.inlr in Doclt.. t 21135 "!".kh. amonc
othPr t h lnp , pro~ to delete from

the 9(X) MHz area. In a speech
for the Minister of Communica
t ions, (parliamentary assistant)
Crawford Douglas of the DOC
forecast that the GRS would
evo lve in to a sophisticated
technology which could be in
tegrated w it h telephone and
computer systems. Good news
fo r amateurs was the fact th at
Dr. John deMercado, head of
the Regulatory Service, sta ted,
in answer to th e GRS complaint
that th ey were olten blamed for
TVI in poorly designed sets,
that the fi rst weu-snteroeo sets
would be on the market next

t he rules t h e pnwtalON adopUd under
Ducat'! 20092 whleh permltUd Ama_
teur Ext.... a- l~naHS to obtaln
-.:trte call .ICNI 01 thf'lr eho~. On
Ftbn1ary 23. IP'lI... F1nt ~port and
Order tD Dod,pt 21135 ..... releurd
whkh adopted thll p~ This
action ta.ten bre&1IR of the addl-
tl~ orllioad Impowd by the ca.lI
.Ien PI"O\ll"lIm. In ameDdlnc lb 1'1,1\,..,
thO' Commlso1on provldfod that. neece
f orth.. all call deW would be _limed
ly.umaUca.lIy. wUh the d.. tall.l of the
.fIIUm to be announ~

3. In Ught o f our rxperielloCf' . 'lth the
call Ilgn provl.ll10rw adopW undf'r
Docket 20092, we _ not f urther use
ru ln e.. in eontlnulnl that proc""llini.
T h e refore. It III ord(,ffd t h a t Docket
2009 2 III tennlnated eftectlve Immedi·
ately.

FEDEll4L C O....\)"lflC4TIOI<S
CO..M III8 101<.

WILLIAM J . TltIC4ItC10.
S~rdtl.",.

year. This move would be of nt
tie significance in solving the
problem for the GRS and ama
teurs lor 4 or 5 years.

Better news still was the fact
that in Mr. Doug las'S speech,
when reference was made to
the fact that the DOC was con
sidering 900 MHz for the GRS,
there was no reference to the
use of th e 220 MHz band for
th is purpose. CARF sources in
the U.S. forecast that an Oc
tober 12th meeting of the FCC
would also kill the idea of 220
MHz for the CB.

the result to t he equator crossi ng time as pr inted in the chart. For
example, the published time for orbit number 3352, the first
equatorial crossi ng on November 1, 1978, is 0018:50 UTC. Thus, for
orbit number 3352, the corrected equatorial crossing time would
be:

Corrected time"" 0018:50 + (3352 x 0.00205 minutes)
"" 0018:50 + (6.8716 minutes)

"" 0025:42.3
The longitude figures contained in the OSCAR 8 chart are virtually
unaffected by this tracking error. The chart gives the longitude of
the day's first ascending equatorial crossing . Add 26 - for each
succeeding orbit . To fi nd the time OSCAR 8 passes the North Pole,
add 26 minutes to t he t ime it crosses the equator. OSCAR 8 will
cross the imaginary San Franctsco-to-Nortotk line about 11
minutes afler crossing t heequator. Mode A: 145.85-.95 MHz uplink,
29.4-29.50 MHz downlink, beacon at 29.40 MHz. Mode J:
145.90-146.00 MHz upl ink, 435.20·435.10 MHz downlink, beacon at
435.090 MHz.

1 0121:ol(J
2 0021:00
3 0115:11
.. ool ~;38

5 0108 55
6 0008:15
7 0 102:32
8 0001;52
9 0058:09

10 0 150,26
11 ()l)(9:"7
12 0 1.t..~
13 ()l)(3:2~

1 ~ 013 N 1
15 0037:0 1
U~ 0131:18
17 0030:39
16 012" 56
19 002~:16

20 0 11833
21 0011:53
22 0112:10
23 0011:31
2~ 0105:48
25 lXXl5:08
21!1 0059c25
27 0153.~2

28 0053:02
2SI 0 1..7:19
30 ()l)(11039
31 01.tO:58

, ""'''2 00«1,05
3 ()l)(5:18
• 0050;31
5 ~.3

6 0100:58
7 0108 :09
8 0111:21
9 0118:3.t

10 0121 ;.6
11 0126:59
12 0 132:12
13 0 137.2.
1. 01.2;31
15 00l)0l:35
16 0009,48
11 0(:115:00
18 0020:13
19 ~25

" co"".21 ~:50

22 ()l)(1:D3
23 0048:15
2. 0051:27
25 0056:.tO
26 0101:52
21 0107:05
28 0112:11
29 0117:29
30 0122:.2
31 0127:5-(

OSCAR Orbits
The l isted data te l ls you th e lime and place that OSCAR 7 and

OSCAR 8 cros s the equator in an ascend ing orbit for the first t ime
each day. To calculate successive OSCAR 7 orbits, make a list o f
the fi rs t orbit number and the next twelve orbits for that day. List
th e t ime of the first orbi t. Each successive orbi t is 115 minut es
later (two hours less !lve minutes). The chart gives the longitude of
th e day's first ascending (northbound) equatorial crossi ng. Add
29 - for each succeeding orbit. When OSCAR Is ascending on the
other side of th e world from you, it w ill descend over you. To fi nd
the equatorial descending longi tu de, subtract 166 " from the
ascending longitude. To lind the time OSCAR 7 passes the North
Pole, add 29 minutes to the time it passes the equ ator. You should
be able to hear OSCAR 7 when it is with in 45 degrees of you. The
easiest way to determine if OSCAR is above the horizon (and thus
wi thi n range) at your location is to take a globe and draw a ci rc le
wit h a radius of 2450 mi les (4000 kilometers) from your OTH. If
OSCAR passes above that circle, you should be able to hear il. lf it
passes right overhead, you should hear It for about 24 min utes
tot al. OSCAR 7 will pass an Imaginary line draw n from San Fran
cisco to Norfolk about 12 minutes after passing the equator. Add
about a minute for each 200 mi les that you l ive north of t his line. If
OSCAR passes 15 - east or west of you, add another mi nute; at 30 -,
th ree minutes; at 45 -, ten minutes. Mode A: 145.85-.95 MHz upl ink,
29.4·29.5 MHz downl in k, beacon at 29.502 MHz. Mode B:
432.125-.175 MHz uplink, 145.975-.925 MHz downli nk, beacon at
145.972 MHz.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24·hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list o f the urst
orbit number (from th e OSCAR 8 chart) and the next th irteen orbi ts
lor th at day. list t he time of t he first orbit. Each successive orbi t is
then 103 minutes later. Due to incorrect trac ki ng information ob
tained during the early days of OSCAR 8, the equator crossing
times conta ined in most publ ished charts are in error. To correct
this error, multiply the orbit number by 0.00205 minutes and add
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I . Automatic send & receive: Any

I& CW
. Complete hardware and software

- package -• Connects 10 your IRS-80 User
Port and the key ' headphone
jacks of your rig

. Ten message memones--255
char . each

• Keyboard butter-allows lypin9

- ahead -• Uses bUilt-in PLl or external TU
• Morse tramertancom Sletter

words
• Includeshardware. cassette &

manual

- $99. KIT -
I $129. WIRED I
- • PET version avanabte. 69.95 kit -99.95 wired

I Write or ca ll for detailed brochure I
(~ l CA[]TA[] ~ j[~ S)

I P.O. 80 .. 147(5) "' eyes. CA 95328 I
(209) 634-88881 667·2888

Calltornla residents add 6"/0 lax- .. -
\

, VIS4' I
-

~I. ..',--__--,

----

-----
I \
- TRS-SO_
I OWNERS I
- Send·Receive 
I RTTY &CW I

168 v' Reedit' Sery,ee-SH page 227



CALL TOLL FREE

I 228-4097
CommunicationsCenter

443 N 48th Street ~".

Lincoln, Nebraska 68504
In Nebraska Call (402)466-8 402

I-800-634-6227
CommunicationsCenter

West
1072 N. Rancho Drive

Las Vegas, Nevada 89106
In Nevada Call (702 )647-3 /1 4

~ 4BTV

8J.frlIlA MER ICARO

CUSHCRAFT
ATB-34

e! -----_

82.95
14 .50
27.50
64.95
99.95

209.95
32.95
52.95
32.95
52.95
30.95
88.95
49.95
79.95
94 .95

219.95
289.95
199.95
289.95
149.95
89.95

239.95
189.95
159.95

69 .95

Special

$ 209.95
179.95
199.95
129 .95
259.95

57.00
84.95

249.95

304.75
392.75
264 .00
392.75
197.00
119.50

274.95
2 19.95
179.95

79.95

99.95
16.95
3 1.95
79.95

119.95

HY.GAIN Regular
Super Thunderbi rd $296.95
3ele. l0. 15,20 Mtr . beam 219.95
2 ele. Quad 10. 15. 20 Mtr . 229.95
3ele. 10. 15. 20 Mt r. beam 144.50
Hy -Tower 10-80 Mtr . Vertical 299.95
10-40 Mtr. Trap Vertical 57,DO
10-80 Mtr. Trap Vertical 97.00
5 ete. " Long John" 20 mtr .beam 289.95
3ere. 2Mtr . beam 14.95
5 ere. 2 Mtr . beam 16,95
Bele.2 Mtr . beam 24.95
14 ere. 2 Mtr. beam 3 1.95

MOSLEY
3 ele . 10. 15. 20 Mtr . beam
6 ete. 10, 15, 20 Mtr. beam
3ele. 10. 15. 20 Mtr. beam
6 ele . 10, 15, 20 Mtr . beam
3 ete. 10. 15. 20 Mtr . beam
40 Mtr . add on

CUSHCRAFT
4 ere. 10 , 15, 20 Mtr. beam 259.95
2 Mtr . Ri ngo Ranger 36 .95
2 Mtr . Twi st 59.95
10 ele. Twis t 2 Mtr . 39 .9 5
20 ere. Twist 2 Mtr . 59.95
l 1e le. 146·148 MH2 34.95
Power Pack 22e te.146-148 MH2 99.95
430 ·436 MH2 20 ere. TWIST 54.95
10.15.20.40 MTR Vertica l 89.95

10.15.20.40 MTR Verti cal 109.95
HUSTLER

Yaesu - Kenwood - Drake -ICOM- Dentron 
Te n-Tec - Swan - Te mpo- Mid la nd - E.T.O . - Wilson

TH6-DX X
TH J.M K3
Hy -Quad
TH 3-Jr.
18 HT
14A V O/WB
18AVTIWB
205 SA
203
205
208
214

Classic 33
Classic 36
TA-33
TA-36
TA-33 Jr .
TA-40KR

CDE ROTORS RINGO
Ham II I $1 25.00 T 2X Tai l Twister $ 225.00 RANGER

We carryall major brands of ham radios
AT DISCOUNT PRICES

ATB-34
AAX -2
A 14 7-20T
A144-10T
A 144-20T
A14 7· 11
A 147 -22
A432·20T
ATV·4
AT V-5

10-40 Mtr. Trap Vertical
75 Meter Reso nator
75 Meter Super Resonator
6 d b. 2 Mtr . Base Co li near
7 db. 2 Mtr . Base Connear

WILSON
System One 5 ele . 10. 15. 20 Mtr . beam
System Two 4 ele . 10. 15. 20 Mtr . beam
System Three 3 ete . 10.15.20 MTA beam
WV -l Vert ical 10-40 MTR Vertical

4 BTV
RM ·75
RM ·75s
G6- 144·A
G6-144B

18HT

mast8f d\8rgt....'.- .-

Y" Rude, se,,,,ce-sH,,.,,,. 221 169



"'... at last . . .
your shack organized!

A beautiful piece of furniture - your XYl will love it!

5149.95 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with angled rear shell fo r you r
viewing comfort and ease of ope ration.

FINISHES: Walnut or Teak Slain.
Also avai lable in Unfinished Birch, $1 34.95

Adc;h t iQNlI Inlonnahon on Request_

Chec kS, Money OrdetS, BankAmenc.,<1
and MaS!,' Crlarge o\ccepted

F DB Culver C.ty_(In Cillo!. Add 6% $.II" TU_1
~'"

S-F AMAl EUR RADIO SERVICES
4384 KEYSTONE AVE NUE ' CULVER CITY. CALIF 90230 - PHO NE (2131 831·4870 *

DDVETRDN

R·853/URR AM·FM
BROADCAST RECEIVER

Made by .ret romc.
Slide-Rule tuning;
6~ l( 9 · Speaker.
and nine Tubes.
Wal nu t .F i ni shed
pressb oard con
struct ion; 11 5 VAG
60 Hz or 220 VDC.
12 '1. _ 16 _ 8 "; Sh.
Wt . 15 Ibs . Used, Repa rable .. $19.95
DUMONT 304 SCOPE

..."" bog ~~ CRT DC 10 IOD I(I'Il floncl·wdlh,""'* 10 JOO _ I'll 100 .. ... lui 5QlI ...,
_...-w 5,""" 2'30,000 III l"JIIlI'"
~ 2"'"II'I.... lIi'iIlIIellby~pll1~1
Z30V"C~4Ol)I1l 9.13y..19·.651tlS S/'l
WI (5'"P!*l "Ill tn,o:;. 1 U-..d. ,epu_ . ,Ih

QCOld h;oct $49.95
MANUAl. Pllr1.a1 ,.lOlLICIHlfl $8.50

SPECIALl 1918 ARRl RADIO
AMATEUR'S HANDBOOK . .. $4,50

All Prices F,0 8, lima. Ohio PleaseAllow tor Shipping
Use your VISA or Maste' cha' ge cards

Wille 101 our big 36 page catalog. .". Fl
Addless DeDI 13 0 Phone 4 1 9 / 2 2 7-6~ 73

FAIR RADIO SALES
1016 l l UIUA • 100 1I0S ' LIMA OHIO n l 02

MPC-lOOOC
Multipath Correction
In-Band Diversity &
AFSK Tone Keyer

Amateur Net: $545.00

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz). Dual Mode (MARK or FSK) Autostart and internal high level neutral
loop keyef' (20 to 60 ml). Both EtA and MIL FSK outputs are provided for direct
interface to microprocessor and video terminal peripherals.

CIRCUIT BOARDS
• REPEATER CONTROL
• COMPUTER PROJECTS
• SENSITIZED BLANKS
• NEGATIVE SfPOSITIVES
• PROTO-TYPE BOARDS
• PARTS KIT
• CUSTOM ETCHfDRILL
• RCA 1802 MP BOARDS
• CIRCUIT BOARD DESIGN
• PROGRAMMING PADS
• ART MASTER PREPARATIONS

'-,t 'O~----------<O I~

w. c" _IJ ....'" 01 _ _..... ,000 _
10 mn•• p-e bo.d. s.- SASIE -0- 2'iI QO....

I .... c". og.

StaffordDC
ElectronIc Sllfvlce and Development

427 S . BenbOW Rd .
GrHnsboro. NC 27401

919·274-9917 DA VfNITE
'-"'''9 A_I..... ,1"......:1 _ .....1Il

Mpc·lOOOCR
Signal Regeneration &
Speed Conversion
Amateur Net: $645.00

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

RTTY
UT4 SPEEO CV TR BOARD
I(IT SI0995
BOAR O ALONE 518,95
AU TO C W 10 KIT $37.90

SH IPPING
..v.~ _ INCLUOIE O

IN PRICE

• • •
-:.;:. .......---.'-

.. D " 'altt
SI X S I ZIES 1 ~" I.r]" SIS.JD

11" 8.)"]" 18. )5
Z/1 ' 8.)" r- I , . n
l ~ 11.)'·)" l6.SO
11" t1.]" s- 18.1lO
l/1' 11. J")" lO.l~

Blue b u •• spec lI , wh ole 0< black 109,

B,and nem•• " ' I I l ine compon. n... Slock.d ,n
d epth . 24 hou' del lve,y Lo w p ' ice s and mon. y
b a.ck guaran tee o n all p ' oduch we ca rr y.

STA MP BRINGS CATALOG

SPECIALS
KEYBOARD ENCLOSURES

.. ....
• •

""""~ ..
O N LY

$5.19

Deytepro Electronics. Inc.
F0<1IWf ly NuOat a EIecI.Ofl ocS-,... 0 35 

)019 ... Wl l SOf la! l " A' UNI;;ION H n . l ll. !>OOO ~

PHONE 31"8100S55

NEW ELECTRONIC PARTS

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030DDVETRDN

MPC-lOOOR/
TSR-500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word Cor
rection & DIGITAL
Autostart
Amateur Net: $895.00"

The MPC-l000R/TSR·5OQ provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard ·controlled Word Correction circuit. Variable Character
Rate. Tee Dee Inhibit. Blank/lTRS Diddle, a Triple Tone·Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (DAS·1OO) Autostart mode.

·The MPC-l000R is also available without a TSR assembly and functions as a Mpc·
l000C with a Triple Tone-Pair AFSK Tone Keyer. This "Basle-R" permits future ex
pansion with a TSR·1OO. TSR-200. TSR·200D or TSR·500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basle-R): $595.00

Your QSL will bring complete specifications, or ceu: 213·682·3705.
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3D-DAY GUARANTEE. gO-DAY FULL CREDIT TRADE-IN. FREE SHIPPING VIA UPS ONLY
Limited quantities. First (if weight or size exceeds UPS msx., we will ship freigh t collect)
come. first served.
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Test Equipment Bargains
Boonton "a" Meter . $295
TektrOniX 5140 249
Tektronix 545A . . . . . . . . . . . 950
5 3/54A Pluq.in wide band preamp 75
Hickok 695 Generator. . . . . . . . 69
Bendi" BC221 Freq Meter 39
Pclarad Spectrum Analyzers A84T . 1695
Hewlett Packaed 400C . 75
Precision E·400 Signal Generator. . 125
Electro Impulse Spectrum Analyzer. 395
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SX_I... RKeiv..e 115
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SX 111 R..c..iv..e 149
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CC' I ConOOle
CPS· I SUWly
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eompl..l .. pkg Only $200

Hallicrafters
S-ItIlI Rec"lver $ 99
S" 101 Receiver 159
HT_U Tran . m llt.... 1'9
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S"·99 RN@lv.... 19
S" 115 R..celv.... J.o9
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Ameco
PV-50
eN-50
on..
TX 62
621 VFO

Clegg
:n'el" FAA $129
66'er olM XCvr 1'5
99·..,. 10M XCV, 59
In te.ceptor BliCUR lIS
AnlP,eAmP 22
All DaMe. UI
111 ·146 US
2V.... 259
Flo.', 11 B Xcv. 315

N~v"rtor2+6C')(W_ $ 15
6100SSBxmill.... J9S
610SS8A,08I>I",. J9
CO- O.. . l(eYe<" 95

lOllY Tran'mill". J2S
MM.!SCOJ)e 69
2O_A SS8 AdaPlor 79

Collins
IS "'.lI:ec..iv.... $3'15
1553ft IlK";Y'" 695
/551R .. C.. lv.... ).19
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516 Fl AC Supply 139
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Central
Electronics
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MS_6 S~ ..k"" \9
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ICOM IC22S
Regu lar $299, save $50 ; buy an ICOM
1(22S for $299 (no trades) and take a
SSO cr edit for another urchase.

Regular $229, save $30: buy a Drake
TR33C for $229 (no trades) and take a $30
credit for another purchase.

TR4CW - $799.00

o
"YAESU

FT101E - 799.00
FT101 EE - 759.00
FT101EX -699.00

KENWOOD
T5820 $ 919.00
T5805 $1098.00
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Electronics Education
by Mail Order

•

- successful student reports

A trade school e xte nsio n course ma y be your t icket to a ticket.

Fig. 1. Vol tage-controlled osctnsso-,

R.S. tsmson N6U£
4168 Glenview Drive
Santa Maria CA 93454

H ave you ever won
dered. while readi ng

the adverti si ng fo r e lec
tronics co urses, wh at it
would be l ike to take one?
In common, the schools. in
st itu tes . o r whatever they
ca ll themselves. emphasize
the "good ies" that co me

with th e course: 25-inch
co lor TV sets, quad raphon
ic ste re os, d igital com
puters, va rious types o f
mouth-water ing tes t equi p
ment, and even transceiv
ers. It's almost a case of,
" If you can name it, some
one offers itt " Somet imes
the promises so und almost
too good to be true ,
vet you so rt of fee l that
most, if not all . of the
heavil y advertised corre
spondence schools must

l \leO
CO~T~OL

2, )

ac

have fairly decent integr i
ty . They must, in one way
o r anothe r, meet their
advertisi ng claims or the
post office would grab at
them li ke an a lligator on a
sho rt- sq ue lc h- t a ile d re
peater going after a wind
bag.

From the ad vertising, it's
obvious that some of the
schoo ls offer Heethkits as
the hardware inducements.
Others claim to offe r kits
of their own design . If it 's
the former, the Heath cata
log spells out the specif ica
tions for the would-be stu
dent. If it isn't. it cou ld be
pretty tough to assess the
hardware un less so meo ne
else who 's taken the course
broadcasts his experience,
The latte r is what thi s arti
cle is a ll abou t: my ex
per iences with and impres
sions of one of the co r
respondence courses, and
my persona l, nonprofes
sio na l assessment of the
" ma in goody," the CONAR
452 2 meter transceiver.

late in 1976, NRI (The
National Radio Inst itute,
Was hington , DC) an 
nounced a new communica
t ions/e lect ro nics co u rse
that he ld out, for me, a
double appeal. First , their
advert ising promised that,
if one pursued the course
to its conclusion, he would
be ab le to pass the FCC
Commercia l First Class
Radio/Telephone exa mina
tion , or his money would
be refunded . Second, the
piece de resistance of the
home study course was a
digital, phase-lo cked-loop,
synthes ized 2 meter trans
ceiver,

Having a requirement, a t
that time, for a Commercial
First Class ticket, and know
ing full well that I needed
some motivation- like a
signif ica nt fi na ncia l com
mitment-to keep my nose
in the books , the NR I
course made a lot of sense.
The fact t hat my 2 meter
FM capab il ity co nsisted of
a clobbered together,

",



Photo A. eONAR 452 2 meter synthesized transceiver. eONAR 380 power supply.

many-t imes-recycled VHF
Eng ineering transmitte r
strip, and a sa lvaged Pace
HFfVHF sca n ne r, d idn 't
make the synt hesi zed rig
any less appeal ing . So I
signed the co ntract form,
letting myself in for a
reasonably so lid educa
tional experience as well as
a lot of aggravation and a
bit of exasperation . Ye who
seek the first and would
avoid the la tter. read on!

NRI advertises tha t the
student se ts his own pace .
The hard rock truth is that
this isn ' t necessaril y so,
pa rticu larly if, as in my
case, the stude nt plans to
get through the course in
le ss t ha n s ix mo nt hs .
Pe rhaps a 12 to 18 month
schedule is more in keep
ing with the Institute's
gearing. That impedance
mismatch acco unted fo r a
co nside ra ble part of my
unhappiness, but far from
all of it. The real heartburn
was caused by the very
much delayed delivery of
signif icant parts of the 2
meter transceiver.

NRI, and probably every
one of the othe r co rrespo n
dence sc hoo ls. sends kit
hardware to the stud ents in
subassemb ly port ions . The
st uden t asse mb les the
hardware in that packet,
cond ucts some prescribed
experiments on or with it,
mail s to the sc hoo l the
answers to so me questions
perta ining to the experi
ments, a nd wa its for the
school to make the next
move. Re ceipt by the
s c ho o l o f the set of
answers supposedly tr ig
gers the next shipme nt.
Three " tra ining kits" con
tain the hardware fo r the
CONA R 2 mete r tr ans
ceiver. Five months trans
pired between the time
that I ma il ed th e answe rs
to questions o n the first ki t
and I re ce ived t he third kit;
five mo nth s, a number of
protesti ng le tters, and a
cou p le of cross-count ry
te lephone ca lls spells " ex
asperat ion" to me.

I learned, afte r rece iving

the th ird kit, that the fault
wasn 't all NRl's . The In
stit ute had been caught up
in the April 15, 1977, " Pu ri
ty of Emi ssio n" FCC
re gulation c ha nge (Part
97 .73). NR I had to rework
the fina l and o utput filter
to meet the 60 dB spu rious
em ission limit in o rder to
get FCC type app rova l.
Had the Institute o nly sa id
so me t h in g about t he ir
problems when I first sta rt
ed com pla ining, some ag
gravation co u ld have been
avoided. If there's a lesson
to be learned from all o f
thi s, I guess it's threefo ld :
Don ' t try to get through an
extension course in a hurry,
don't be in a hurry to sign
up for a newly offered
co u rse, and don't expect a
co rrespo ndence schoo l to
be sens itive to stud ent per
so nne l problems .

The academic program
was found to be reasonably
co m p re he ns ive, touc hi ng
on almost eve ry significa nt
fa cet of com munica 
tions/electronics . The pro
claimed object ive of the
co urse is prepa ration fo r
the FCC Commercial Fi rst

C lass radi ot elephone
li c en se . The refore , it
wasn 't surprising to see
primary a tte nt io n focused
on enterta inment and co m
mercial co mm un ica t io ns
equ ip ment ra ther than
ama te u r gear. Sim ilarly,
co nce rn with FCC regul a
tions is for pa rts other tha n
Part 97 (Amateu r Rad io
Services ). The technica l
leve l is trade schoo l ra the r
t han unive rsity. That is.
high schoo l algebra is all
o ne needs for the math
ema tica l background.

The " Co m ple te Co m
m un ica t ionsr f le e tron ic s"
c o u rs e co nsis ts of 57
lessons, each including a
sho rt multiple-choice test,
a Set of 14 supplemental
study guides, each with a
pamph let c o n ta in ing a
numbe r of FCC-type ques
tions designed to prepare
the st ud ent fo r the Co m
mercial Class license, and
ten ha rdware kits. The kit s
include a TVOM, a mo dern
version of a breadboa rd
with built-in power sup
p lies a nd provisions for
quickly se tti ng up pro
totype ci rcuits of discrete

compo nents or ICs, a &- to
7-MHz digital frequency
co unter, a crude but prac
tica l antenna test faci lity , a
re gul ated power supp ly,
a nd t he 2 mete r trans
cetver.

The a ntenna range can
be a useful ad d ition to a ny
ham shack .

After c o m ple t ing t he
NRI pre scr ibed a nten na
mode ling and test s, I used
mine to t ryout scale
models of various low
band antenna co nfigura
t ions, the full -size versions
o f which could be fitted in
to the backyard o f the
home QTH . That exercise
resulted in the gaining of
some interesting antenna
insight, and the empi rical
des ign of a much improved
(for me) 75 and 40 mete r
antenna system. But that's
another sto ry!

In short, except for the
diff icu lty in a ttai ning my
desired time schedu le, the
cou rse was interest ing and
fun. Anyo ne completing it
should have no diffic ulty
with t he tec hnical portion
of any FCC commercia l or
amateu r licensing exam i-
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Photo B. CONA R 452 transceiver with top cover removed
and receiver board extended.

nation . The ham need only
brush up on the legal as
pects of Part 97 and get his
code speed up to go right
through to an Extra Class
ticket. So mu ch for my im
pression of the academ ics.
Now on to the CONAR 452
2 meter transceiver.

Photo A shows the rig
along with the ac power
su pply furni shed as part of
the course . The transceiver
isn't small . It measures 4"
high X BY4 "wide x 11 VJ"
deep, as compared to, fo r
example, the 2 % " x 8 % "
X 9-7/8" of the Heathkit
HW-2036A, and the latter is
no pygmy. It weighs about
one ounce less than the
HW·2036A·, 625 lbs. The
front panel is fairly clean,
wit h a seve n-segment LED
disp lay for re cei ver fre
quency. Additio na l LED
disp lays ind ica te transmi t
ter offset status, phase
locked-loop status, and the
5-k Hz incremen t. As a real
boon for u nde r-das h
mounting, it has a front
pa ne l-mou nted spea ke r.
Much of the size of the NRI
rig is a tt ributa b le to a
design conce pt resulting in
outstanding accessibility .
This is one of the eas ies t
pieces of elec tronic gear to
work o n that I've seen
since germ anium replaced
the vacuum .

Photo B shows the trans
ce iver with its top cover

removed and with the re
ceiver board extended .
Each of the other four
boards can be extended,
one at a time, for test or
alignment purposes . Front
and rear panels (Photo C)
swivel out on the assembly
screws to afford access to
components mounted on
those panels.

The transmitter has a
swi tc h-sel e cted high/low
power o pt io n. As measured
with a Thruline wattmeter
to a matched dummy load,
low rf power out was be
twee n 2.5 and 3 Watts
ac ross a se lected 2-MHz
port ion of the 2 meter
band. In the high-power
position, the rf output
va ried between 19.5 and 20
Wa tts o ver the same 146-to
148 MHz port ion of the
ba nd . On-the-air report s
were good. The rig has a
clean, natural sound.

For the receiver , a
0 .5-m icrovolt signal was
crude ly measured to be
the sq ue lch threshold . A
a-microvolt signal into the
antenna terminal resulted
in absolutely full quieting .
Numbers aside, the CON
AR 452 offers an adequate
receiver with acceptable
sensit ivity and selectivity.
It has double conversion
i-ts. 10.7-MHz and 455-kHz ,
with crystal filtering or
cont ro l on each. It has ,
however, a couple of de-

s ign weaknesses, the first
of which took an embar
rass ing number of hours to
identify and reduce .

Remember my comment
about the clever layout
that permitted the front
and rear panels to be
swung out for component
accessibility? The design is
great for maintenance, but
it doesn't afford a very
good electrical path be
tween the end panels and
the main chassis. NRI ne
glected the latter po in t.
The volume co nt ro l and
squelch control potentio
meters are both "ground
ed" to the front panel. The
result, at least in my rig,
was a ground loo p that, in
turn , furni shed enough
feedba ck to drive the
LM380 audio amplifier into
oscillation at the vo lume
se tting needed to overr ide
my " Vw -tvpe QRN." After
mu ch fumbling and grop
ing, the problem was iden
tified and reduced by ad
ding a grounding strap
from the front panel to the
main c hassis and running a
se parate wire from the bot
tom side of the two poten
tiometers to a clip fastener
that was added to the
audio board . The cl ip
fastener was used to reta in
the flexibility of board
removal.

The other audio problem
results from the co nfigura
tion of the top and bottom
covers. These rather large,
unsupported , flat metal
surfaces find their resonant
frequencie s low in the
audio band . At high
volume setti ngs, they tend
to vibrate noi sily! Some
strips of el ectrician's rub
ber tape applied so as to
provide pressure co ntac ts
between the top cover and
the internal baffles of the
housing (Photo B) help
some, but don't eliminate
the problem .

Assembly of the trans
ceiver was straightforward .
Most o f the co mpo ne nts
mount o n o ne o r another
of the five PC boards.
The instruction manuals

are very similar to those of
Heath . A few errors were
spotted, and there were a
few examples of things be
ing done the hard way . The
kits were short a few com
ponents, though nothing
significant-a co uple com
mon resistors and so me
discaps . I had all of the
necessary replacements in
the junk box. Comments o n
the discrepancies, textual
and component, were sent
to NRI, and the missing
parts were re ceived by
return mail. The other co m
ments may well have been
reduced to e rrata notes .
The parts shortages and
assembly instruction errors
are just part of the price
one pays for being in a
hurry to try a newly an
nounced ki t. I guess!

For so me reason, NRI
chose to use If,-Watt and
larger resistors . This un
doubtedly adds to the size
and weight of the tran s
ce ive r without offering any
obvious compensation un
less it's lowered parts cos t.

A multiple component
problem in the voltage
controlled oscillator of the
PLL synthesizer almost
drove me up that prover
bial wall! The digita l,
phase- locked -loop syn
thesizer is the wel l known,
circa 1970, Motorola cir
c u it. Finding it in a
transceiver that supposed
ly was a 1976 design was a
bit disappointing . In light
of a ll the CMOS one- and
t wo- c h ip sy n t h es iz e rs
that have reached the
market in the la st few
ye a rs, it's difficult to
understand why NRJ opted
for the power-hungry, high
part-count TTL approach,
unless it was the lower cost
of TTL and its relative im
munity to static discharge.
The first ind icat ion of trou
ble was the o bse rvation
that the MC1648 voltage
co ntro lled oscill a tor had
two modes of operat ion. At
random, it would oscillate
at nominally 24 MHz,
where it should have, or at
about 43 kHz . If power was
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Photo C. Top cover rem o ved to show swing-out panels and
T-R relay.

applied to the transce iver
and the vco went into the
low-f req ue ncy mode, it
would remain there unt il
someth ing upse t it, such as
flicki ng power o ff and
back o n. Once I was aware
of the phenomenon, it was
easy enough to tell when
the veo was in the wrong
mode-the loop-unl ock
warning lamp would re
main on! The precise fre
quency of oscillation in
e ithe r mode co u ld be
varied by adj usti ng the
tank coil (Fig. 1). This, of
cou rse, poi nted to the c hip
as the part at fau lt. Add i
tionally, in the de s ire d
24-MHz mode, the osc ill a to r
was very unsta ble, dri ft ing
slowly up and down with
peak frequency excursions
somet imes exceed ing 300
kH z. For all practical pur
pose s, the se t wa s in
operable.

Replacing the 14-pin 0 1P
MCl 648, a nasty job be
cause it's soldered to the
PC board, eliminated the
low-frequency osc il la tion
mode, but d idn 't af fect the
drift problem . The latter
was finall y reduced to a
tolerable leve l by replac
ing, o ne by one, every fre
quency-determining co m
ponen t in the vco circu it.
Re placing the 43-pF silve r
mica used to o ffse t the vee
in the re ceive mode (Fig. 1.)
he lped considerab ly, bu t
not e nough. The 43 pF is an
odd va lue. I d idn't have
o ne , so I used the more
common 47 pF. It worked
fi ne .

Final stabilizatio n of the
vco required repl acing a
O.l,1.lF di s cap with a
polystyrene capacitor of
the sa me va lue. In the c ir
cu it diagram, it looks like a
simple bypass ca pacitor,
and why it sho u ld make a
di ff eren c e is a nyon e ' s
guess. In fact. replacing it
was a desperat ion move;
everyt hing e lse had al
ready been tried !

There's much sentiment
aga inst using ICs for vcos.
Describing the new 11C85
PlL synthes izer in the No-

vember-December. 1977,
issue o f Fairchild's Journal
o f Sem iconductor Progress,
Er ic Breeze said , " After
considering the stri ngent
vco requirements .. . it was
co ncl uded that discrete
c o m po ne n ts offer more
flexibility and better per
formance than anything
that co u ld be built on a
chip." After hours and
hours of fighting that vco
stab ili ty problem, I can on
ly say, " Hear! Hear!" As
long as the MCl648 was in
volved, there was no way
that I could visualize the
full role played by that d is
cap or the possibilitie s o f
its interac t ions. I suspec t
that this circuit will ca use
NRI co nside ra b le heart
burn !

The TTL phase-locked
loop synthesize r and the
LED readouts are signifi
ca nt co nt ributors to the
power appet ite of thi s
transceiver. In the receive
mode, it ta kes about 1.5
Amps at 13 V . In the t rans
m it mode, I mea sure d
abo ut 2.5 Amps draw n in
the low-power mode and
a bo ut 5 Amps in the high
power mode.

In my judgment, another
question able c ho ice o f
co mponents was the T-R
relay (Photo C). The rel ay is
open framed a nd is mount
ed at the rear of the unit
between the louve rs in the
top a nd bottom cove rs.
Every t ime the PTT switc h
is closed, a field is created
around that relay. Part icu
larl y in the dusty vehic u lar
environment for which thi s
type o f rig is intended, that
field will a ttract an oil and
dirt film to the contact
points. The relay sho u ld be
replaced with an enclosed
type . Hopefully, NRI will
see fit to offer a more
sui ta ble, compa t ib le re
placement. I'll be plea sed
to pay a reasonable price
for o ne .

On the posit ive side, in
addition to the excellent
mechanical layout, NRI
has built in seve ra l nice
features . Recall that 6- to

7-M Hz d igit al -fr equency
counter? Bet you wondered
wh at good th at could be
for aligning a 2 meter rig,
didn 't you ? Well , by clever
ly m aking use of the
de c ade -di vid in g ci rc u it
t hat's part o f the H)-MHz
reference-freq uency osci l
lator , NRI divides the
re ce iver and transmitter
sim plex and offset frequen
cies fr o m thei r 23- to
24-MHz ra nge dow n to a
figure that's 1/1 0th of that.
The latter is easi ly ha nd led
by the littl e counte r.

Rf and i-f alignment are
accomplished by using an
alre ad y-present, ha rmonic
rich, l -MH z TTL sq ua re
wave as a signa l sou rce. It's
a cleve r concept and per
mits a su rprisingly good
a lignment. 1 double
c hecked with a fairly
e legant sweep generator
and a wideband scope. Im
pro vem ent i n perfo r
mance, if a ny, resu lting
from the more e la borate
alignment te chnique ,
wasn't obvious.

The synthesizer is sup
posed to cover 400 chan
ne ls, that is, any 2 MHz of
the 4-MH z band in 5-kHz
incre ments. Actually, it re
tains lock th rough almost 3
MHz of the 4. This may
c ha nge a s components
age .

The power supply shown
in Photo A has a va riable
voltage output - 5 vo lts to

about 15 volts . NRI rates it
a 4-Amp steady load to 6
Amps with a 50% duty cy
c le. The heart of the power
supp ly is the rel ativel y new
Fairchild 78GKC 4-lead
T03. Fai rch ild rate s the
device at 5 Amps. The sup
ply is very well regulated
and should be a welcome
add ition to any bench, as
well as serve as an ac sup
pl y for the transceiver
when it's in the shack .

r understand that the
tra nsce ive r and the power
supply are ava il ab le from
NRI in kit fo rm, indepen
dent of the enti re com
m u nic at io ns/e lect ron ics
co urse. It's q uite clea r that
the design engineers on the
CONAR 452 transceiver
were very cos t-conscious.
If NRI passe s these sav ings
along to the kit buyer, this
2 meter rig could be a very
good buy.

Some weaknesses have
been identif ied, but the
fixes we re described. Hav
ing de bu gged the tra ns
ce ive r, it' s go ing to be a
very adequate mobile rig,
and I'll stack up its perfor
mance agai nst anyone else's
rig. That' s about all I can
say for it.

Finally, I didn't get a
chance to test NRl's money
back guarantee. I got my
Fi rst Class Commercia l
radiotelephone ticket, with
rada r e ndorsement, on the
first t ry! .
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Social Events
from page 73

LAPORTE IN
FEB 25

The t.esorte Amateur Radio
Cl ub w ill ho ld its wi nter
hamtest on Sunday, February
25, 1979, at the LaPorte Civic
Auditorium, Laporte, Ind iana.
There is a $1.00 table charge.
Donat ion is $2.00 at the gate.
Talk-i n on .01/.61 and .52. For
more information, con tact
LA RG, Box 30, l a Po rte IN
46350.

AKRON OH
FEB 25

The Cuyahoga Falls Amateur
Radio Club will hold Its annual
electronic equipmen t auction
and flea market on Sunday,
February 25, 1979, at Nor th
High School, Akron, Ohio, from
9:00 am to 4:00 pm . Tickets are
$2.00. You may br ing you own
tables, and there will be some
available tor $2.00 each. There
will be refreshments, prizes ,
and a grand prize of a Triton IV.
There is easy access to the
high school on the Tallmadge
Avenue Off-ramp and the Nort h

Ham Help
I live close to an AM radio

station and will be moving even
closer to another one. I use an
old army surplus receiver for
shortwave and cannot use it at
all when t hat station is on the
air. Coul d anyone give me infor
mation on an article, or a copy
of one, that would help me
build a filter to f il l er ou t the
broadcast station? Thank you
very much.

Terry D. Wright WB8UPO
525 South Downing St.

Piqua OH 45356

I need a diagram or lntorrna
tt on on a "CHIBA" model
CPF12 e-cnennet 2m hand-held
transceiver with 16/76, 34/94,
and 94 sim plex built-In crystals.

Jung Y. Lem KB6BO
5222 Coringa Dr.

Los Angeles CA 90042

Does anyone have any rntor
mation or a schematic on a
Po ly ·Co m m "B" 29- M Hz
transceiver? I wi ll buy manual
for above or pay for a copy.
Thank you .

Peter J. St. Arnaud
PO Box 695

Lowell MA 01853

I need in formation about ter-

17 6

Expressway (Bt . 8). Talk-in on
146.52 and 146.0 4/.64. For
details, wri te CFARC, PO Box 6,
Cuyahoga Fa lls OH 44222, or
phone Bill Sovinsky K8JSL at
(216)·923-3830.

DAVENPORT IA
FEB 25

The Davenport Radio Ama
teu r Clu b will hold its hamfest
on February 25, 1979, at the
Masonic Temple in Davenport,
Iowa. Adm ission is $2.00 in ad
vance, $2.50 at the door. Re·
freshments and tables will be
available. Talk-in on .28/.88 and
.52. For further information ,
send an SASE to John S. Bir
mingham WB0QCC, 2022
Brown St ., Davenport IA 52804.

LIVONIA MI
FEB 25

The Livonia Amateur Radio
Club would l ike to announce
that the 9th annual LARC Swap
'n Shop will be held on Sunday,
February 25, 1979, from 8:00 am
to 4:00 pm, at the new location
of Churchill High School in
Livonia MI. Tables, door prizes,
ref reshments, and free parking

minal antennas for satell ite TV.
Any info about suppliers for
these kits would be greatly ap
preciated. Thanks.

Steve Hutchen s
At. 1 Box 186C

Boonville NC 27011

I would like to add electronic
switch ing to my TS·520S so
that I might have fu ll break-In
on CWo If possible, I would like
to leave the VOX circuit intact
for SSB operation, but I would
sacri fice that for the full break
In feature. I wonder if anyone
has made this modif icat ion?

Dick Arnold WD8RZB
22901 Schafer

MI. Clemen s MI 48043

I have been working on my
tic ket and collecting equip
ment. I read where a Gonset
Super 6, when used with a
modif ied BC·453, makes a good
receiver. I bought a Super 6 but
now I need to know what vol t 
ages to hook up to the brown,
red, orange, and white wires. I
also need to know how to ad
just t he coils and t rimmers. I
w ill gladly reimburse mailing
and duplicat ing expenses.
Thank you.

Keith L. Brown
2537 Starling Rd.
Arnold MO 63010

will be available. Talk-in on
146.52 simplex. Reserved table
space of 12-foot mi nimum is
available. For further informa
tion, send an SASE to Neil Cof
fi n W A8GW L, c/o livonia
Amateur Radio Club, PO Box
2111, Livonia MI 48151.

VIENNA VA
FEB 25

The Vienna Wireless Society
wilt hold its annual Winterfest
on Sunday, February 25, 1979,
at the Vien na Communi ty
Center, Vienna, Virg inia. There
witt be tables, sales, prizes,
food, and frostbi te tailgating.
Doors open at 6:30 am for ven
dors and 8:00 am for the
general public . Admission is
$3.00 , inc luding o ne prize
ticket; $2.00 for an extra prize
ticket and $1 .00 for frostbite
tailgaiting . Pre t ee ns with
parents are free. Tables range
from $2.00 to $5.00, depending
on the quantity. Reservations
close on February 15, 1979. For
reservations, contact Carroll N.
Gutn, 7533 Oak Glen Court,
Falls Church VA 22042. For in 
formation , contact the Vienna
Wireless Society, PO Box 41 8,
Vienna VA 221BO.

VERO BEACH FL
MAR 17·18

The Treasure Coast Harntest
will be held on March 17-18,
1979, at t he Vero Beach Com
munity Center, Vero Beach ,
Florida. Activities will include
prizes, drawings, and a QCWA
lu ncheon. Admission is $3.00
per family. Talk-in on 146.13/
.73, 146.52/ .52, and 222 .34/
223.94. For in formation, write
PO Box 3088, Vero Beach FL
32960.

WAUKEGAN IL
MAR 25

The Libertyvi lle and Munce
lein Amateur Radio Society witt
hold its second annua l Lamers
fest on Sunday, March 25, 1979,
at the J. M. Club, 708 Green
wood Ave., Waukegan , illinois.
Doors wi II open at 7:00 am.
There will be plenty of free park
ing, door prizes, and a large in 
door flea market for rad io and
electronic items. Tables will be
available at $4.00 each . Ad·
vance tickets are $1.50; $2.00 at
the gate, with children under 10
free. Hot lunch will be ava ilable
and there will be plenty of com
mercial exhibits and demon
strations. Talk-In on 146.94. For
further Info rmation , write
LAMARS (inc lude SASE ,
please) at 1226 Deer Trail Lane ,
Libertyville IL 6004B, or call
(312)-367-t 599.

MUSKEGON MI
MAR 30·31

The Muskegon Area Amateur
Radio Council is sponsoring
the ARRL Great Lakes Division

Convention and Hamfest at the
Muskegon Community College
in Musk egon, Mic h igan, on
March 30-31 , 1979. This event
witt feature manufacturers' ex
hibits, technical forums, and a
large swap shop. Ample park 
ing and dining facilit ies are
available . Friday evening at the
Muskegon Ramada Inn, there
will be a "Ham Hospit ali ty"
with libation courtesy of the
MAARC and a Wouf Hong ini
tiation. For additional informa
t ion, contact MAARC, PO Box
691 , Muskegon MI 49443, or H.
Riekels WABGV K, (616)·722
1378/9.

UPPER HUn NZ
JUNE 1·4

The 1979 Annual Conference
of t he New Zealand Associa
t ion of Radio Transmi tters will
be held on June 1·4, 1979, at
Upper Hutt , New Zealand.
Visitors are welcome to attend
this conference. For regist ra
tion f o r m s , contact th e
Secretary, 1979 Conference
Committee, PO Box 40-212, Up·
per Hult NZ.

LOUISVILLE KY
JUN 29·JUL 1

The Louisville Area compu
ter Club will hold its 4th annual
comouterrest'r'a 1979 from
June 29 through Ju ly 1, 1979, at
the Bluegrass Conven tion
Cente r, Louisvi lle, Kentucky .
Activities include a flea market,
seminars, and expos ition, as
well as activities for the enti re
family. Seminar and exposition
admission is $4.00. Pre-reg
istered Ramada Inn guests
($29.00, single; $34.00, double)
receive free admission. For ad
vance man information, write
Computerfest '79 , Lo u isvi ll e
Area Computer Club, PO Box
70355, Louisville KY 40270, or
phone Tom EUbank, Chai rman,
at (502)·B95-1230.

GEORGETOWN IL
SEP 1-2

The 1979 Danville, Ill ino is,
Area Hamtest wi lt be held on
September 1-2, 1979, at the
Georgetown, Illinois, tarr.
grounds, located ten miles
sou th of Danville on Il lino is Rt.
1. Gates open at noon on Satur
day for vendors to start setting
up their displays. Gates open to
the general public at 6:00 am
Sunday. Faci li ties will consist
of a large enclosed buildlnq 50
x 150 feet with electrical
hookups available at no
charge. Please bring your own
tables and chai rs and power
cords. Outside space is also
available at a $2.00 per person
gate charge. Overnight camp
ing on t he fairgrou nds is
available at $5.00 per vehicle.
For information, contact Bob
Wilson K9RBW, c/o It l iana
Repeater Systems, Inc., PO Box
" G", Catlin IL 61817.
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••• ICOM Headq rters
No one else offers asdiversified a transceiver line as ICOM. and no one else can fill
your ICOM needs better than Cleggl

Coovnunications Corp.
191 1 Qkj Homestead lane

Lancaster, PA 17601

Take your pick for your favorite mode and band:

IC-701 160-1 0 meters, Synthesized, Solid State /C-280 143.9-148.1I, Microprocessor contro lled
Digital readout, 200 watt PEP input. memory. 1 and 10 watt FM 'er. Remote

IC-211 144-148 M Hz, Synthesized, FM/ USB/ controllable.
LSB/CW Digital readout, 10 watt output IC-30A 440-450 MHz FM, 22 Channels, 10 watts
Solid State. 13 .8 VDC and 115 VAC IC.202S2 Meter SSB Portable
operation.

/C-245/SSB 144-148 MHz, Synthesized, FM/ IC-502 6 Meter SSB/CW Portable
USB/CW digital readout 10 watts output IC-215 2 Meter FM Portable
Solid State Multi-Mode Mobile. IC-402 432 MHz SSB/CW Portable

Call us today for Information on the ICOM of your choice. Take advantage of our
new departmentalized telephone system to assure the fastest possible service.
ORDERS & QUOTES: TOll FREE 1-800-233-0250
SERVICE DEPARTMENT: TOll FREE 1-800-233-0337
ENGINEERING. PURCHASING. ADMINISTRATION C.lIC~"'Mb.....jee

AND ACCOUNTING: 1-717-299-7221

tooking fora different brand? Clegg alsostocks all
other major product lines including Dentron,
Alpha, raesu, Drake. Wilson. KLM, Hustler and
MFJ. and-<lf ccorse-s-Cteqq transceivers.
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Time-Domain Reflectometry
- to check out your transmission lines

This added dimension simplifies the location of an antenna system fault.

Fig. 1. Ba sic test setup for rime-domain reflectometry. A
fast-rise-time square-wave generator and a broadband
oscilloscope are the basic test instruments needed.

modern Ks. etc.. makes
the basic use of the tec h
nique intere st ing to ex
p lore for HF to VHF anten
na sys tem checks. Two
basic items of test gea r are
ne cessary to imp lement
the tec hnique: a fast-rise
time sq ua re-wave genera
tor a nd a broad band osci l
lo sc ope . (If a su ita b le
square-wave gene rator is
not ava ilable, a perfectly
usefu l ho me-bre w unit
us ing only two lCs is
desc ribed later .) Th e
osci lloscope used should
have a freq uency respo nse
of 10 MHz or more, but
some of the newer low-cost
oscilloscopes which have a
flat respo nse to 5 MHz and
a usab le response up to
several MHz more are also
quite satisfactory for basic
measurements Ie .g., the
He ath 10-4560 oscillo
scope at $120). Older oscil
loscopes with restricted
frequency responses can
also be used in many cir
cumstances, but with vary
ing resu lts.

In simple terms, time
domain re f le c to m e t ry
works like a radar signal on
a t ransmission line. The

othe r end of the transmis
sion line . No practical
situation would normally
approach th is condition,
howeve r.

Even if an swr reading in
dica tes that so meth ing has
cha nged in the ante nna
system, it does not give any
info rmat ion as to wh at
migh t be at fa ul t or where
the fa ult migh t be loca ted .
" T im e -d o m a in re f lec
tometry" is a rather im
p re sstve te rm for a
transmiss ion li ne measure
me nt tech nique t hat can
provide information on the
na t u re a nd location of
fau lts on a transm issio n
line. In the commercial
world , the equipment
needed to make measure
ments us ing this technique
can be sophisticated and
expensive. The results can
also be impressive - like
being able to isolate a fault
to a specific connector or
almost down to the foot in
an extensive cable TV dis
tribution system.

The general improve
ment in quality of the test
gear available even in the
average ham shack, due to

poses .
The measu rement of swr

at t he t ransmitter end of
the transmissio n line re
ma ins one of the most
basic and u se f u l of
m e a s u rem en t s in th e
ave rage s it u a tio n, a l
th ou gh t he re ar e er r
c um s t a nce s where sw r
re a d in gs c a n be m is 
le a din g . For inst an c e ,
de pending on t he attenua
tion of the transm ission
line invo lved at a given fre
q uency, th e swr read at the
tr a nsmi tte r e nd o f a
trans mission li ne will be
lower than th at exist ing at
the transmissio n l ine l
antenna inte rface . Theoret
ica lly , t he swr at the
transmitte r end cou ld look
perfect whi le there was no
antenna connected to the
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W he n the band seems
dead or, worse yet,

when the band sou nds
a lright but you can't make
contacts as usu a l, how
often have you wondered
about the cond it ion o f
your an te nna svstern! This
is ce rtai nly one of the more
fru s tratin g fe el ings a n
am a teu r experiences, es
pec iall y if pa rts o f the
a ntenna sys te m a re no t
vis ible from the operating
posi t ion.

There are many met hods
that can be used to check
an anten na system. A sim
p le ohmmeter re a d ing,
especially if the ohmmeter
used has good resolution in
the low O hms range, is
useful for antenna systems
which form a closed de
loo p for measurement pur-
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lengths of ordinary coaxia l
line .

If yo u have, or can bor
row, two lengths of coaxia l
cab le each at least 50 feet
in length and the sa me im
pedance, I would suggest
that t he ci rcuit of Fig. 1 be
tried o ut. Use a resistor
equa l to t he line im
peda nce , a nd resis to rs
lower a nd grea ter in val ue
than the line impedance to
term inate the line . Also,
sho rt a nd/o r terminate the
junction of the two sec
t ions of cab le with va rio us
resistors.

Most amateu rs do not
be lieve t he t e c hn iq ue
works unti l t hey try it out in
this fas hion. The idea of a
reflection actually trave l-

,0>-

,,)-

Fig. 4. These are some ac
tual oscilloscope patterns
obtained. (a) shows a line
with a short circuit in the
center of i ts run. (b) and (c)
are discussed in the text
and sho w the effec t o f an
antenna fau lr.
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Fig. 2. The concept of a voltage step traveling down a line
(a) and then part of that step being reflected back from an
improperly matched load (b) is the basis fo r time-domain
ref lectometry.

'"

Th e sq ua re-wave fr e
quency used shou ld be low
eno ugh to a llow the reflec
tio n produced by a fault,
even at t he extreme end of
the line, time enough to
travel back to the osci llo
scope termi nals before the
positive portion of the
square wave is completed.
O n the othe r ha nd, t he fre
quency shou ldn't be lower
tha n ne c e ssar y o r e lse
reso lution as to where a
fau lt lies will be lost. O ne
can calculate the o ptimum
frequency for a given type
of line, but it is rarel y
necessa ry to get so preci se .
Fig. 3 presents a rough
guide as to the squa re
wave freq ue ncy o ne
should use for given

Fig. 3. This graph shows sp
proximately what generator
frequency to use when
testing different lengths of
line. Using a variable fre
quency generato r, th e
generato r frequency is ac
tually adjusted for the best
oscilloscope displa y.

the oscilloscope's inpu t
term ina ls. One may think
the coaxia l li ne just acts as
a capacitor ac ross the
oscilloscope term inals .
The key to the situation is
to re mem be r t ha t t he
voltage step produced by
the sta rt of the sq ua re
wave require s a finite time
to travel down the coaxia l
line (t he speed of li ght
times the ve locity factor o f
a specific cable). There
fore, the squa re-wave fre
quency used mu st be
chosen taking into con
sideration the length of the
coaxial line under test if a
meaningful disp lay is to be
obtained . If the posit ive
portion of the sq uare wave
lasts long e noug h time
wise so tha t it is not com
pleted before the length of
tim e nee de d f o r t he
vo ltage step to trave l down
a given length of coaxia l
cable, any d iscontinuities
in the line produce a reflec
tion which travels back to
the oscilloscope terminals .
The ref lected voltage adds
o r subtracts to the posit ive
portion of the sq uare wave
wh ich the osci lloscope is
displ ayin g and the pattern
will cha nge.

For instance, in Fig. 2(a),
the coaxia l line is te r
mina ted in a re sistive load
which ma tc hes the line.
The squa re wave traveli ng
down the line encounters
no d isco nt inu ities, and so
the oscilloscope display is
essentially a square wave.
In Fig. 2(b), the line is ter
minated in a load resis
tance which is less than the
li ne imp e d a nc e . Th e
sq ua re wa ve , when it
reaches the terminat ion, is
partly refl ected back and,
whe n it reache s the oscillo
scope terminals, subt racts
from the positive port ion
of the square wave the
oscilloscope is trying to
disp lay. The display, there
fore, is altered as shown. If
t he load res istance were
highe r tha n the line im
ped an c e , the ref lected
voltage would add to the
displayed voltage.

squa re-wave ge ne ra to r
sends o ut the necessary
" pu lse," and the scope is
used to obtain a pictu re of
the resu lts. Problems on
the t rans mission line or
with the li ne te rmination
will produce d iscont inu i
t ies o n the osci lloscope dis
play. The location of the
probl em is determined by
kno wing t he speed at
which the signa l t ravel s
down the line and then
noting whe re (time-wise o n
the horizontal sweep of the
scope) a discontinuity oc
curs . With good equip
ment, one can calculate
quite accu rately the loca
tion of fau lts (ope ns ,
shorts, etc .) on the li ne, but
this is not necessa ry in the
ave rage ama te ur install a
t ion. After having made a
few good "s ig na t ures" of
what the transmission line
system looked like whe n it
was know n to be in good
condition, and then com
paring them to oscillo
scope " signatu res" when a
problem occurs, one can
be read ily guided to the ap
prox imate location of a
fault .

Fig.1 shows the se tup fo r
measurement. The o utput
of the sq ua re-wave genera
tor is connected di rectly to
the vertica l input of the
oscilloscope a nd to t he
coaxial line being tested .
The connection should be
as short as possible and
preferably di rectly to the
oscilloscope te rminals .
The sq uare-wave generator
to be described later can,
in fact, be constructed
compac t ly e no ug h to
faste n d irec tly o n the ve r
t ica l input te rminals of
many oscilloscopes using
binding posts o r via a
T-con necto r fo r osc illo
scopes with a BNC- o r UHF
type input connector.

It may seem a little dif
ficult at first to understand
why anythi ng me an ingful
wou ld be displayed on the
osc illoscope wi t h t he
squa re-wave gene rator ou t
put connec ted directly to
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and the square wave signa l
is alternatively applied to
both sides of the line .
Faults in the system will be
displayed in the same man
ner as for a coaxial system
when testing e ither side of
the balanced line . The
oscilloscope pattern ob
tained when testing either
side of the balanced line
shouId be the same if no
faults are present and acts
as a check on the true sym
metry of the balanced
system.

The purpo se of the
measurement technique
described is to discover
faults in an antenna
system, either along the
transmission line or in the
transmission line termina
tion - the antenna. One,
therefore, has to start with
a matched co nd itio n at the
square-wave generatorj
coaxial line terminus, o r
else a co nfus ing osc il
loscope di sp lay will be ob
tained . An y sort o f
mismatch will ca use a
reflection in the system
under test . and the refl ec
tion will bounce hack and
forth between mismatched
or fault points in the
system . Thus, if the square
wave generator/coaxial
line end is not properly
matched, a reflected volt
age from a mismatched
load will be reflected up
the transmission line again
once it meets the square
wave generator/c oaxial
line mismat ch . For
tunately, thi s situa tion is
easily prevented. The ou t
put of the sq ua re-wave
generator being used .
assuming its output im
pedance is at least seve ra l
hundred Ohms. sho uld be
terminated in a resi stor
equal in value to the char
acteristic impedance of
the line being tested (usual
ly 50 or 70 Ohms).

If one does not have a
suitable square-wave
generator, the one shown
in Fig. 6 is simple to build
and very ver satile . It
utilizes a 7405 as an oscil-

of the reactances involved.
But the technique can still
be very useful if one is con
sistent with a test setup 
that is, using the same
length of test leads, sq ua re
wave frequency, ampli
tude, etc . One should ob
tain an oscilloscope
" signa ture" of the antenna
system as measured from
the transmitter end when
the antenna system is
known to be in good order.
If possible, a few faults
should be simulated to see
how the oscilloscope dis
play changes. The actual
faults, if they take place.
will be relatively easy to
identify. For instance. Fig.
4(a) shows the display ob
tained on a given antenna
system when the transmis
sion line was terminated in
a dummy load but shorted
in the center of its run . Fig .
4{b) shows the display of an
antenna system using a
multiband trap antenna
but with two lengths of
coaxial cable of the same
impedance but different
type (RG -58 and RG -8)
hooked together to form a
single transmission line.
Fig . 4(c) shows the change
in the display when one of
the antenna loading coils
was partially shorted to
duplicate a fault in the
antenna. The change in swr
at the terminal end, as
measured with a conven
tional swr meter, was bare
ly noticeable in this case.
although the oscilloscope
display change was easily
noticed . Again, it deserves
some emphasis to note
that the oscillo scope
display obtained with any
given antenna system will
be unique depending on
the system and the test
equipment being used .

For those amateurs who
use a balanced transmis
sion line/ante nna system,
the measurement tech
nique described can still be
used . For instance, if one
uses a 3~hm transmis
sion line system, the line is
terminated at the transmit
ter end as shown in Fig. 5,

..

sharp disp lay, it will be
noted that the display of
Fig. 2(b) can be related to
the load swr. V2 is the
reflected voltage ampli
tude and V, is the incident
voltage amplitude . The swr
is (V, + V2)f{V, - V2). For
instance, if V, is 2 volts
and V2 is 0 .5 volts, the swr
is ' .67 . This type of display
can be very useful for
classroom situations where
swr must be explained, and
especially when you must
make the point that ter
minating a transmission
line in its characteristic im
pedance is important in
most cases.

App lying the measure
ment technique to an ac
tua l antenna system pro
duces mo re complex osci l
losco pe displays because

• , • •
•

~
• ,

I.',:' ~ • .,
' . ((j r.

74 <)' V.
, '."0_ ".0. . . ~ • ..

• • 0"' " • ••

r ~ @ ;;' "

f•

"
r 1, 4'

Fig. 5. Systems using a balanced line can be checked also.
The line is terminated by a resistor as shown and then the
square-wave signal applied alternatively to either side of
the line. The balance of the line is also checked by this
method.
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ing back up a line fro m a
mi s m a t ch e d load is
sometimes a difficu lt idea
to grasp . The oscil loscope
patterns one obtains de
pend upon the quality of
the equipment used . but
they should duplicate that
of Fig . 2(a) for a properly
terminated line, that of Fig.
2(b) for a line terminated in
a low-value load resistor,
and that of Fig. 4{a) for a
line terminated in its cor
rect load resistance but
with a short in the middle
of the line. Obtaining an
exact display is not so im
portant as noting how sen
sitive t he display is to
cha nges in load termina
tions and to faults which
take place at d ifferent
places along the line .

If one can obtain a very

""':;'1"-)

Fig. 6. Extremely simpfe square-wave generator has ad
justable frequency output of 300 kHz to 3 MHz with a rise
time of only a few nanoseconds. It is powered by two
flashlight ce1fs (C- or D-size) in series.



editorial by Wayne Green
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NEVER SAY DIE

lator and a 745140 as an
output/buffe r. The square
waves prod uced have the
necessa ry fas t rise time,
and the 360 pF variab le
capacitor (a standard BC
type) will allow va rying the
output frequency from
about ]00 kHz to 3 MHz .
50 a variety of transmission
line lengths can be tested .
The oscillator should be
constructed in a metal
enclosure and is simply
powered by two 1.5 cells of
either the C or D variety.

from page 110

the factory ... and the factory
is in Japan, so rots of ruck.

If you've priced shipping
charges lately, you know
another reason why there is
much to be said for buying from
you local dealer. Normal ly, the
dealer picks up the charges
from the factory to his place. If
you buy from a dealer who has
no service, you' ll usually have
to pick up the freight Charges to
and from t he factory service
department ... and figure two
weeks for shipping (at least).

The article suggested cet
ting bids lor ham gear and ac
cep ting the lowest bid. Some
hams have been using the
WATS line numbers lor this
already. There has been a crow
ing number of cases in which
some crafty people have set up
as dealers. published a WATS
number, and undercut every'
one else on price. As Barnum
said , there's a sucker born
every day. These "dealers"
seldom have much in stock, but
they " can get it for you Im
mediately." The manufacturers
tend to liII orders from the bet
ter paying dealers first and, if
anything is left over, fill the
orders from these operators
last. This means you can easily
go several months waiting for
delivery, while the dealer has
your money.

Getting bids on ham gear will
quickly put you in touch with
dealers who are waiting for you
with "bargains." The markup
on ham gear is very small to
start with , seldom running
more than 25% . It takes all of

The 27-0hm series resistor
fro m pin 6 of the 745140
has al ready been chosen,
in conjunct ion with t he in
ternal o utpu t impedance
of the 745140 sect ion being
used, to provide the cor
rect te rminating im
pedance for a 50-Ohm
coaxial system . No further
terminating resisto r is
necessa ry when the gener
ator output is connected to
an oscilloscope and a
50-Ohm coaxial line.

The use of a simple time-

this to run a store, prepay for
equipment , carry out warran ty
service, etc. For every percent
you manage to cut off that
figure, you are laying yourself
open to getting screwed. The
lower the price, the more t he
chance that you are the one
who Is going to take t he licking.

Sure, a dealer operating out
of his cellar or garage, with no
gear In stock, no employees,
and no service, can sell very
cheap. But you have to wait for
th e lactory to honor his order
for a drop shipment direct to
you. This means you pay those
shipping charges. It also usual
ly means extended waits, no
matter what the promises were
on the phone.

The dealers were more t han a
little upse t over a h a m
magazine promoting cutthroat
selling, a practice that could
quickly drive legitimate dealers
out of the ham business. In t he
longer run, it could encourage
manufacturers to start seiling
directly to the ham, a practice
which at first has the seeming
benefit of cutting out the mid
dleman and bringing prices
down. The fact is that every ex
periment with this form of seil
ing has forced prices right back
up because customer service
gets to be an ogre and the need
for local dealers becomes tm
pereuve.

In general , the rule is that the
more discount you get, the
longer you may have to wait
and the more of an orphan
you'll buy when it comes to
problems. If you have infinite
patience and are equipped with
a good test lab and a lo t of ex-

domain re fl e c t o m e tr y
setup to check an antenna
system can prove to be of
defi nite va lue, especially
when swr read ings give rise
to doubt as to the condi
tion of an antenna system .
The usual swr meter
reading is taken only at a
definite point in the
transmission line/antenna
chain and it reflects condi
tions only at the point
where the swr meter is in
serted . Granted. the swr
meter reading even at a

perience in working with the
latest equipment, it may be
worth your while to shave a few
percentage points all the pur
chase price. Good luck.

AVUNCULAR ADVICE
Newcomers to amateur radio

have a lot of catching up to do.
Frankly, it takes years of forget·
ting most of what you read and
much 01 what you hear to cever 
co the learned ignorance of
many old- timers. You can hear
them pontificating on 75m long
into the nights, often operating
in groups and thus reinforcing
their misinformation.

Well , the esoterlcs of radio
teletype and slow scan tele
vision are sti ll mysteries to the
beginner, perhaps awed by his
own bew ilderment and t he ap
pearance 01 mastery by hams
heard over the air. Take heart,
pre-Novice, all Is not as it
seems. The buzzwords of ama
te ur radio will soon be you rs to
cow family and friends, and
your gradual understanding of
electronics will be both a de
light and a temptation to one
up CBers.

It is difficult, when surround
ed by the delights of modern
electronics, not to try to skimp
on fundamentals. A partial
understanding 01 some ar
ticles In 73 can give people
false security, which can cause
great harm later on when the
lack of understanding of lunda
mentals assures that nothing is
really thoroughly understood.
You need a firm foundation in
electricity, magnetism, motors
and generators, etc.

One of the purposes 01 the
Novice Class FCC exam is to
encourage people to study
basics. The FCC exam series is
very well designed to carry the
beginner right on through the
steps of understanding which
will make it possible to deal
with more advanced technical
concepts. The 73 Study Guides
have everything you need to
know to start from scratch and
work your way up to mastering

fixed point in an anten na
system is in fl uenced by
conditions throughout the
antenna system. But there
is no way to tell from the
swr meter reading a lone
where a fau lt might have
taken place in the tota l
transmission line/antenna
system . The oscilloscope
display of the time-domain
reflectometry method pro
vides that extra dimension
that makes locat ing a fault
in an antenna system
significantly easier. •

electronics to the level where
you should be able to pass a
First Class Commercial FCC
exam ... and certainly have no
trouble with the Amateur Extra
exam, even with some of the
very tricky questions the FCC
throws at you.

Yes , the FCC resorts to
tricks. I get a lot of complaints
about th is and some would-be
amateurs get so angry about it
that they wan t to take the FCC
into court. Unfortunately, this
is a losing bait le, for the FCC
has a whole bevy of staff taw
vers. so the whole thing costs
them nothing. Further, judges
tend to be very wary of going
aga inst the governmen t ...
that's where th eir promotions
come from. The government
generally has to reall y screw
th ings up before they can lose a
case. This means that you' lI
have to endure the warped
minds which put toget her t he
ham exams and just fi gure that
you'll have to allow a 10%
margin for FCC bias.

The best response to FCC
trickery is to come to their ex
ams as over-prepared as you
can. Be sure that you can pass
the code test in a breeze, other
wise you may still be uptight
when you get to the wr itten part
of the ritual and not be able to
throw your full weight into it. If
there is any code course even
close to giving you the confi
dence of the 73 series, I'm
honestly not aware of it ... and
if I were , you can be sure thai I
would make the 73 tapes even
better.

On tape number four of the
73 Novice theory series , 1
discuss the questions on
typical Novice exams . If
anyone who has used these
tapes has ever failed the exam,
this has been kept a secret
from me •.. and I would lind it
hard to believe in the face 01 the
thousands 01 enthusiastic let·
tere I've received from sur
vivors.

Conr;nued on~ 190
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The LEADER In the tlorthwest!
ATLAS • ICOM • KENWOOD • YAESU

Come to ABC Communications today for the best so lut ion to yo ur
particul ar comm unicat ion requ irements, whether they be Amateur,

Two- way Business Band, VHF Marine or Police Scanner.

ATLAS Transceiver 21 0X
80 thru 10M

ATLAS Transceiver 215X (not shown)
160 thru 15M

,n .. •,
. !!II-•, • • ••6"

""-
.. -,._,

"
"

DENTRON MT·3000A
Deluxe Tuner

DENTRON 160-10 AT (not shown)
Super Tuner

KENWOOD Transce iver
T$·8205 160 thru 10M

KENWOOD Transceiver
T8-5208 160 thru 10M

KENWOOD 2M FM
TR-7400A

YAE8U 901 DM

We also handle Wilson, Cushcra ft, Hy·Gain, Antanna
Specialists, KLM, etc,
Att.ntlon W••hlnglon r••ldenta: COme on In lor ax·
cenem eervrce In our complete COmmuni cations Repair
Shop.
Wl ite or cali for SPECIAL to wer, rotor, antenna package'
Tn-Ex, Rohn, wuecn Towers. Shipping 1nlo: F.O.B. SeatHe
yia UPS, truck, or parcel post.
Wuhlnglon realdenl ' edd .e'., lax.

IC245

ABC
COMMUNICATIONS .... A4tI

ICOM Transceiver 2M FM

11550 15TH AV ' N.'. _ . [ -.T TL[ . WASH. 9"'"" _ '2061 31>4 -8300

_C". _ A ,~,.....-,--- . ...____..__ "'-,0'. p.... __:-
0' ~;.~~:~.:.@ ~Jf . ''; .. ' , -- ....,..o · • . _: . -.".',_ . . ,.... .. -

ICOM Transceiver 2M FM
SSB rc 211

YAESU HF SSB 160 thru 10M
FT 101F or FE

Other locations : (Walk·in customers only) - Bellevu e - 12001 N. E. 12th. Everett - 4610 Evergreen Way - Open Mon. thru Sat.
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ORDER YOUR
BEARCAT250

TODAYI
Vts.4

THE 11K!If!)!'lI.E, NEW
BURClT"2'5D SClIINER.

As low as $259.00
in quantities below

'"

Bearcet" 250
Specifications
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UHF llo"d 420·512 MH,
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(10...· W,d• • 3·' H'gh . 7W' De.pl
Su n ".,r Wolg ht
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Shippi ng Weigh!
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iNote. 220 Vol' AC £'1'''''' m",M may
m, Q,-",il"bJ. Ap,il, j 979)
110·130 V ac. (>() H,. 15 Wa' "
12- 1'i V de. II W.,,,

Audto O~ 'l'ut

At Ie." 2 .0 W.". m"
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Su n Ra••
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BeQ.-cot 250 ev~" h., a" oulom.t,c cou n'
funCllon ,h. , rom.mbe " how oll en a n~ o'

.11 prog,ammod froq uenc;« " ..ere ac ' wolad
by "an'mi"ion, whi l. KMn;ng Thi, will
he lp you d",.rrni'" th e v.lu. of you' fro·
qu . ncy ,alaClion,. The B eorcar 250 w,lI
Ii,.r.lI~" ' T< h and ,eiu activo Ire<] uenc<.,

An Impol1~n' fe o' u," for p ,ofe"io " a l.
who m ust mon i'or a .pee il'" ft eq u.ncy i,
'he pno"ty Ch.M .I. Ch.nM II If d..;rod,
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NO O B LIGA TION 31 DAY TR IA L
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High Seas Adventure
Ham Style

- part IV

W6YO's odyssey ends, as the Ya nkee Trader finally returns home.

James E. Seidel WA 6FEI
1066 N. Westside St.
Porterville CA 93257

J
ules W englare W 6YO set
sa il aboard the Yankee

fader f rom Freeport , the
Bah am as, on February 15,
1977, for a te n-mont h
a ro un d-t he-wo rld c ru ise .
His westerl y c ircumnaviga
t ion of t he globe, his sea rch
for adventure in strange
and exot ic ports of ca ll,
a nd his ope rat ion of ama
teur radio, both at sea and
o n l and , we re p ar t ly
cove red in th e last three
issues of 73. Now. here in
part IV yo u will venture
with him during the f inal
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seven weeks of the most
enjoyable and exc it ing t rip
an yone cou l d eve r ex
perience.

1n t he tape recording
Jules made after leaving
Cape Town, Sou th Africa,
he sa id: "The seas are pick
ing up he re. We' re ki nd of
ro ll ing a l ittl e . let's
see . .. th e weathe r is over
cast with the wind blowing
whitecaps. The swells are
five to ten feet high. They
are good size, but we
have n't had a ny rou gh
we ather yet . Ca n' t do
mu ch about it. It 's 1700
m il es to St. Hele na, around
seven to ten days, one of
our longer crossings .. . "

Ju les was looking fo r-

wa rd to meeting the ZD7
hams when he arrived. He
hoped to obta in permis
sion to operate amateur
radio from t he is la nd.

The band s we re ve ry
good at sea, an d he made
man y contacts. He talked
to Mac ZS1lK, whom he
had me t ba ck in Ca pe
Town, and Cordo n ZS2M I,
on Mari on Isla nd. Another
QSO was with Bill ZD7SD
and Sybil ZD7SS on St.
Helena. He reque sted in
format ion about obta ining
a Ilce nse. and everyth ing
seemed favorab le.

The Trader a rrived at
Jamestown, St. He le na, a t
6:00 am, Saturday, Octobe r
29, and Bill ZD7SD, who

was born on the island,
came aboa rd to meet
Jules. l at er , t hey we nt
ashore and headed down
town to a government of
fice . Jules fi lled o ut some
papers, and the govern or' s
se cretary asked hi m what
cal l he wou ld like to have.
ZD7YO, of cou rse. It took
about a hal f hou r, and the
ca ll was issued. The actual
license was p icked up late r
after having been signed by
the governo r of the island .

Ja me sto wn is a ve ry
q ua int and o ld rustic city
with al l the cha rm one
would expect. Bil l's home
was located about 800 feet
up the side of a mountain .
"What a view:' sa id Jules.



Left to right: 8 i1l Z D7SD and Sybil ZD7SS o n 51. Helena Island, with Jules W6YO. Jules
operated here as ZD7YO for a short but successful DXpedition.

"You look out right over
the ocean, back about a
half mile, bu t at a fair ly
steep angle ."

They hooked up Iules's
eq uipment (along wit h
Bill's rig) and set every
thi ng up for split frequency
operation. The bands were
checked but nothing was
coming in , so they went fo r
a sightseeing ride in the
country. Jules said , " It was
very beautiful-all lush
and green here on the
southern half of the island ."

They later went back to
the Trader and, for Bill ,
Jules got the fiberglass
poles and spiders for the
quad antenna I mentioned
in part I which never got in
stalled. They returned to
Bill's home and got on the
air. The first contact was
with Rudy W3CXX at 1903
UT (7:00 pm local time).
The fifth contact was with
lohn W6UZ, back in good
old De lano, Jules's home
town.

O ne of t he contacts
made was with Arch ie
K41BO, Miami, whe re l ules
had stayed a couple of
weeks before th is wo rld
trip began . " It was reall y
some thing," lut es com
mented , " to work Archie.
First time since somew he re
in the South Pacifi c. It was
really a surprise."

I u les worked ma ny
friends, both o n 15 and 20
meters. Most of the con
tacts were on SSB d uri ng
the CQ OX contest-most
ly spl it frequency, but
some transce ive r opera
tion . At times, the bands
did n't open up very well
and no contacts were
made. He did make close
to 300 contacts as ZD7YO,
with the final contact at
1613 UT the following day:
a PY1 . It was another suc
cessful ham operatio n
from a country where he
had less than 36 hours to
visit .

One of the places he
visited was what they ca ll
" Ja c o b' s ladde r." He
climbed to the top of this
699-step stai rway that goes

st ra ig ht up from la me s
town o n the side o f a hi ll.
It' s rea lly steep and was
bui lt years ago. The ladder
is very famous, with ce
ment steps about 10" high
and a cast iron plate for
ra il ings and sides. " It's a ll
bolted down to t he so lid
rock hill side," I ules said,
" a t about a 45-de gr e e
angle."

Jules said it was quite a
climb, but he and another
Trader passenger went all
the way to the top after a
few rest stops. He said that
the local boys slide down
the rail. It was really a sight
to see.

Bill took Jules to
Napoleon 's exile home.
They went through the
garden and the five or six
room home and saw t he
roo m where Napoleon had
died . A French flag flew in
side the compound there
on a Britis h island. lules
sa id that this could be clas
sified as a new country
under the circumstances.
The five-a cre histo rical
sight belongs to France ex-

el us ive ly, as a tr ibute to
Napoleon.

Jules fina lly had to leave
St. He lena, and Bill and
Sybil bid him farewell at
the dock as the air horns
aboard the Trader sound
ed. l ules sa id, " It was
another memorable stop.
One of the rare islands of
t he world "

The day after leaving St.
Helena , it was Halloween.
Many of the passengers
aboard the Trader dressed
up in all sorts of attire . One
young lady was dressed up
as a "gas pump." She had a
large paper bag with
numbers painted on it
sli pped over her head, and
carried a black hose
around to simulate the
hose and nozz le of the
pump. Many unusual cos
tumes were worn to cele
brate Halloween.

The bands were pretty
good about four days out
to sea. Iules worked Dix ie
KG6JIO and Dave K0WlQI
DU2 (Clark AFB, the Philip
pines), and Fat her Denny
P29CC even arranged fo r

Photos by Jules Wenglare W6YO

them to work ZD7SD for a
new country. He had some
tremendous signals com
ing in, with some good
openings.

Remember the around
the-world yacht race I men
tioned in part Ill? Well ,
Iules wrote another sho rt
piece about it for issue #10
of the Trader Ta tes news
letter.

" The Yankee Trader
could have been taken as
the 'mo the r ship' of the
world 's most elite blue
water racing yachts co m
peting in the Whit bread
Round-the-World while all
were resting in Cape Town.

" The racers are sa iling in
an easterly circumnaviga
tion, while we are cruising
westerly. Our paths will
'c ross' in the Atlantic. off
the eastern tip of Brazil.

" The Traderites met the
crew members of the sleek
yachts while bending
elbows at one of the fine st
yacht clubs in the world .
This famous world yacht
rate sta rted at Portsmouth,
England, August 27, and
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"Mutiny on the Bounty" in 1789-and the resultant
children of mutiny on Pitcairn Island-was fact. Ask Tom
Christian VR6 TC Captain Bligh with the Bounty's bread
fruit cargo never arrived in the West Ind ies. Captain Bligh
and HMS Providence, loaded with breadfruit plants, did
some fours years later, as the plaque and tree indicate,
here on St. Vincent Island.

will end t here sometime in
Ap ri l, Cape Town bei ng the
first of three stops. The sec
ond leg is expected to be
t he ro ughest, crossing t he
so uthern Ind ian Ocean to
Auck land, New Zealand, in
an area known as the 'Roar
ing Forties: so close to the
Antarctic that they may en
cou nte r ice bergs. It is in
teresting to mention that
t he ir ma in communica
t ions a re dependent on
amate u r ra d io 'ha m'
ope rators. Aboa rd the
yac ht Band B Italia, c rew
member He nry and his sta
tion 12NSX have been in
contact w ith seve ra l
ha ms- m ain ly with Gor
don ZS2MI on lone ly,
isol a t ed Ma rion Is la nd ,
which South Africa staffs
with a smal l gro up of
weathe r professionals and
one rad io operator . This
station wi ll furnish the
yachts vital wind direc
t ions and icebe rg wa rnings.

"Gordon and Henry
asked for my assistance in
re laying weather and posi
t ion reports at t imes when
t hey cou ld not copy each
other (and I could) whi le
we were head ing to and
away from St. Helena ."

It was a pretty smooth

cross ing to Rec ife, a b ig
seaport on the easte rn t ip
of Braz il. Upo n arriva l,
Jules ca lled Fred PY7AZQ
in O linda, a nea rby tow n,
and made arrangements to
meet him at t he dock.
Well, something happened
and Fred d idn't make it.

Sometime la t e r, Ju les
took a bus to 0 1inda in
ho pes of find ing him. No
such luck; he couldn't find
the house. On t he way
back to Recife by bus, he
saw a ham anten na, got off
the bus, and checked t he
house only to find that no
one was there. He showed
Fred's address to a cab
d rive r, and about five
mi nu tes la t e r t h e cab
pulled up in front of Fred's
home . The only one there
was a babys itte r, so Ju les
left a note fo r him and
re t urned to Recife.

The fo llowing day, Fred,
his wife, and daughter
came to the ship and met
Ju les. They all took a taxi
back to Fred's home fo r a
visit. Wh ile the re, Jim
PY7BXC and Xav ier PY7DA
came over to meet him. He
had a very enjoyable stay.

Jules was invited to a
b rea kfast the fo llowi ng
morn ing to celebrate a

very specia l occasion. It
was to do hono r to Vic
PY7AN, who was celebrat
ing 40 years as an amateur
rad io operator.

Jules met Alex PY7PO
when he was picked up at
5:30 am Satu rday and
ta ken t o the specia l
ce lebratio n. When t hey a r
rived, a la rge crowd had
al ready assembled. "There
were about 1 5 to 20 people
t here ," Jules said. "One
fe llow was shooting off
skyrockets. Boy, did they
go off wit h a big ban g way
up high . There we re 40 of
these ro cke ts, One fo r eac h
year." Jul e s a lso me n
t ioned t hat two bug le rs
we re playing to add a li t tl e
extra co lor to an al ready
happy event.

Jules saw Vic's ham
room and setup. He had a
number of awards and cer
t ificates o n the wa ll. The
antenna was rota ted with a
car steering wheel, as the
turning sh aft we nt st raight
up th roug h t he roof.

Anot her locat ion visited
was the loca l radio club,
whe re Jul es met a few
more hams, The club had a
nice station set up, with a
la rge num ber of QSL cards
on display. He said he was
only t here fo r about a n
hour.

O ne of the more interest
ing vis its was at the home
of Pli nio PY7ACQ , a ve ry
active ha m. " He we nt fo ur
ti m e s to Fe rn a nd o de
No ro nha Islan d (PY0l, and
made two tri ps to St. Pete r
and St. Pau l's Roc ks (PY0).
Just amazing. That evening
he showed us 8 mm mov ies
of them."

The film s Jul e s saw
showed th e d ifficulty of
gett ing on these rock s and
setting up a ha m DXped i
ti on. He sa id it was a ve ry
good presentat ion. It was
the first off icia l ham opera
tion fro m the roc k islands
(where t hey had to o perate
un der pretty poor cond i
tio ns). " It was an e n
durance check, that's for
sure," commented Jules.

After a week of exte n--

sive act ivity in Recife, the
Trader set sai l at about 7: 40
am on November 14 . "I got
on the a ir," me ntio ned
Ju les, "but t he re wasn't too
much to work yet. I fina lly
d id have some contacts
la ter t ha t afternoon and
evening. Even hand led a
few patches the first night
out."

A couple of contacts
were made with ha ms in
Tri nidad . He li ned up some
meeti ngs for whe n he a r
rived. It's a lways nice to
have t alked by radio with
someo ne you've neve r
seen befo re and then meet
him in person a few days
later.

The seas we re ve ry
smooth and calm almost
al l the way to Trinidad.
Severa l of the passengers
even saw a couple of ex
treme ly large killer whales.
They came ve ry close to
the ship, and estimates
were t ha t they were over
30 fee t in length. It was
anot her acrobatic show at
sea.

Reme mber those three
novice students I men
tioned Jules giv ing code
practice to? Well, the birth
o f t h ree new " ha m"
operators was reported by
him.

Jules had Russell W4LAS
in Virgi nia Beach send
th ree tests to him in Recife.
He p icked them up at the
post office an d repo rted
t ha t Te d , Geo rge, and
Roland passed t heir code
test whi le c ross ing the
Atlant ic, and took their
Novice FCC exam between
Rec ife and T ri nidad.
Ho pe fu lly, a ll three re
ceived their ham tickets.

The Trader anc hored in
Trinidad late in th e after
noon, q uite some dista nce
out in t he ha rbor. On shore,
Jules ca lled Mi ke 9Y4UA,
who wo rks at the U.S. Em
bassy. He la te r went to the
Embassy and met Mike and
another ham from Ca racas,
but he doesn't remember
his ca ll. He also met Rusty
9Y4RH, w hom he had
talked to on t he air.
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From the left are Alex PYlPO, Jimmy PY7BXC, Plinio PY7ACQ Vic PYlAN, and Jules
W6VO. These are only four of the many hams Jules met during his visit to Recife, Brazil.

Jules spent Thanksg iving
Day o n Trinidad, a nd
talked amateur rad io while
enjoying lunch with Carl
9Y40V and Rusty. Than ks
giving dinner was very well
enjoyed aboa rd the Trader.
It was a complete turkey
dinner with all the trim
rnmgs .

About a half-hour drive
from Por t-o t -Sp ain is
the Omega Navigational
Aid Station, which lules
visited . It is on 10.2 and
13.6 kHz. The antenna sys
tem is strung across the
valley between two 1()()()...
foot peaks.

Jules said it IS a
reasonably nice transmit
ter setup, "coaxfed with
large vacuum relays which
switch the resonance of the
antennas from one fre
quency to the other by a
difference of 3.4 kHz . They
have huge 20-foot dia
meter coils with motor
driven slugs to keep the
antennas tuned . Stations
like this are in No rway,
liberia , Ha w a ii, North
Dakota, Reunion Island ,
Argenti na, and Lapa n. in
add ition to t his one on
Trinidad ,"

The Trader set sa il for St.
George's Gre nada Island
on November 26. The fol
lowi ng day, the ship ar
rived, having go ne a
distance of 103 mi les .

On Gre nada, l ul e s
visited an o ld telegrap h
museum display . There
was a tape show showing
how te legraph messages
were sent . He said, " The re
were two keys side by side,
which were used to send
the code. It was very in
teresting."

He met leroy 13AI at a
restaurant and then visited
his home overlooking the
harbor.

After a very short stop,
the ship left for Carriacou,
an island north of Grenada.
While here, he said he ate
an apple that had fallen
from a tree. He only took a
couple of bites, and soon
after, his mouth and throat
began to burn. Someone

told him later that the ap
ple was poisonous. This
toxic apple has been
known to be fatal to small
child re n.

His throat was reall y
burning by the time he got
back to the ship. " It fe lt
like I had d runk Tabasco
sauce," l ules commented .
It was about three days
before his throat got back
to norma l.

The trip from Hillsboro,
Carriacou, to Kingstown, St.
Vincent Island, was made
in about six hou rs. While
sa iling the re, an event took
place which man y people
wou ld like to acco mplish:
The Trader, along wit h her
passengers, crossed their
outboard course at 0430
hours on November 30,
1977, and had now circ um
naviga ted the globe-a
sai l of 29,346 mi les in a lit
tle over nine months.

While on St. Vincent,
Iules met and went to the
home of Bill VP2SQ . His
radio shack is built on top
of his home. Whi le check
ing his log, Jules found that
Bill had just recently
worked Frank W6KPC on
15 mete rs , as well as
several other hams Jules
knew personally. He said
that Bill also worked 2
meters and on occasion
gets into Trinidad , over 100
miles away.

It was in the year 1787
that HMS Bounty left
England bound for Tah iti

to collect and transport
breadfruit plants to the
West Indies . It is history
that there was continued
abuse and almost brutal
treatment of the crew by
Capt. William Bligh.

Some 16 mont hs later,
on the morning of April 28,
1789, with the Bounty
laden with over a thousand
breadfruit p lants , the
23-year-o ld Master's Mate,
Fletcher Christ ian, and a
number of the crew
m u tin ie d aga inst Capt.
Bligh. Bligh and eigh teen
loya l seamen were cast
ad ri ft in an open bo at and
m an a ged t o sa il t ha t
over laden craft 3,618 miles
ove r almost uncha rted
waters, reaching the island
of Timor in 41 days .
Fletcher Christian and his
fe llow mutineers th rew all
the breadfru it p lants over
board and sai led back to
Ta hiti.

Mr. Christian. a long with
eight other mutineers, six
Tahitian men, and twe lve
Tahitian women, sai led the
Pacific in search of a
secure home. On January
15, 1790, they located and
went ashore on uninhabit
ed Pit cairn Island . This
island, nearly two cen
turies later. is now the
home of Thomas Coleman
Christian VR6TC, great
great-great grandson of
Fletcher Christian.

Captain Bligh eventually
re t urned to England, and a

few years later completed
his task and transported
breadfruit plants to the
West Indies . Here on St.
Vincent, Jules saw a bread
fru it t ree that grew from
a shoot planted from
an original plant brought
the re by Captain Bligh
after t he mutiny on the
Bounty. There is a plaque
in front of the tree telling
of its origin.

Bill took Jules sightsee
ing all a round t he island .
Afte r a very enjoyable day
together, Bill took Jules
back to the do ck and they
bid fa rewe ll; t he ship was
sc hed uled to leave sho rt ly.

The trip from St. Vin
cent to Domini c a was
made ove rn ight. W hen
Jules arri ve d , he met
Austin VP2DAI. l ules had
talked to Austin some nine
months earlier via amateur
rad io when the Trader was
in this area at the begin
ning of its world cruise.
Their eyeball QSO was
short due to the fact that
Jules was on the island
only one day . lules took in
a few of the sights and
went back to the ship .

On Friday morning, De
cember 2. the Trader an
chored in English Harbor,
Antigua . After Iules went
ashore, he saw some more
of those small apples that
had caused him so much
misery. This time he only
looked.

While walking around ,
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few ho urs the re in port,
Jules couldn't do mu ch. A
qu ick tour of the area and
back to t he ship. The next
sto p was the island of Tor
to la in the British Virgin
Island gro up.

While a t sea, Jul es got
on the a ir and tal ked to
John 4S7JD in Sri Lanka,
t he ham he met back a few
mo n t hs ago . He a lso
worked into ZL- Iand and
ta lked to seve ra l o ld
friends in Ca lifornia.

They fina lly a rrived at
Road Harbo r, Tortola, on
December 7. Jul es took a
cab into town, where he
met Art VP2Vl, t he rad io
inspec to r fo r the island .
Du ring the ir conve rsat ion,
Jul es asked, " Is it any t rou
b le to get a license here?"
Art sa id, "No, you want
o ne now?" He said Art just
sta rted to fi ll o ut the
pa pers for him. Jules was
issued the ca ll of VP2VEF.

Art to ld Jules that Bob
Denniston W0DX, ex-ARRL
pres ident, no w VP2VL,
owns the Smugg le r's Bay
Inn here on the isla nd , Art
tr ied to get aho ld of Bob by
phone, bu t couldn't loca te
him . Afte r Jul es returned to
the Trader, he had some
visito rs . Art had fin all y
lo cated Bo b, a nd they
came a board fo r a visit.

Jules met Bob ove r 20
yea rs ago and had even
wo rked him o n the a ir fro m
Crete an d ma ny o the r
places in years past. They
a ll ta lked about OX a nd t he
o ld times du ring their visit
in Jules's cab in.

W he n Ju les got o n the
a ir as VP2VEF, the first con
tac t was w ith Ed W7ZL a
friend of his. Jul es heard
him on the a ir and gave
him a ca ll. He was told to
"stand by." Ed was very
surprised whe n he found
o ut tha t it was actua lly
Jul es W6YO.

Afte r the Trader stop ped
at o ne mo re island , St.
Thomas Bay, Virgin Gorda,
she left the a rea an d head
ed fo r the Bahamas. Jul es
sa id, " O n our way we
crossed right over the Puer-

Polynesia, a fo u r-mas t
w ind jam me r of Windjam
mer Cruises. This is o ne o f
the ships that takes one
week c ruise tours into t he
West Indies.

Jul es didn ' t do m uch
her e ot he r t ha n lo ok
a ro und an d ta ke pictures.
He sa id, " I just sat under a
nice sha dy tree and ad
m ired th e beach and eve ry
thing abou t 150 to 200 feet
down bel ow. There was a
gro up of boys and girls
playing wit h a fri sbee down
o n t h e half -mil e -I o n g
beach. It was very peaceful
up t here . . . "

The sh ip le ft t hat a fte r
noon and a rrived at St.
Martin Island t hat evening
for a two-day stay. W hile
wa lking in town, Jul es saw
what a t first he thought
was a ro tary d ipo le. " It
seemed funn y with t raps
o n it," Jul es said . It t urned
o ut to be a triband an te n
na . The director and re flec
to r had come off d uri ng a
windsto rm. He inq uired at
t he ho me, but t he ham
wasn't in.

Jules said, "This was the
fir st p lace I saw with big
Ame rica n ca rs. I saw more
Cad illac and Lincoln t axi s
th an I have anywhere in my
li fe . Amazingly, they were
a ll ne w ones!"

Jul es mentio ned that o n
t hese islands came ra film is
very expens ive, about $1 0
fo r a ro ll of 110 o r 35 mm.
So, if you ha ppen to be
makin g pl an s for a trip into
this a rea, ta ke a long a good
supply of film-o r money.

Ju les me t Vi nce PJ7VL,
who works at the weather
stat ion on St. Ma rt in. He
knows many of the hams
Jul e s knows. They even
had a chance to get on the
ai r fo r a few states ide con
t ac ts on Vince's ri g.

The fo llowing day, Jul es
had a co ld, so he stayed
aboa rd sh ip. There wasn't
much el se to see as hore, so
he just relaxed a lit t le .

The Trader left th at
evening, a nd t he fo llowing
day tied up to a buoy at
Sa ba Island . With o nly a
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old . Ju les was given a tou r
of t he stat io n by Bob
VP2AZ B. He was there for
abou t three hours.

The Trader left t he island
of Antigua about midn ight,
a fte r a twelve-hour vis it,
and headed for St. Ba r
thelemy Island (St. Bart's).
The ship a rrived sho rt ly
after Jules got off watch.

In t he ha rbor was the
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W8YO Home QTH
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Of the 53 stops Jules Wenglare W6YO and the Yan kee
Trader made, three locations issued him a license to
operate amateur radio. The first was on Pitcairn Island
(VR6). The second was Mayotte Is/and (FH0YO), foJ/owed
by St. Helena Island (Z D7YO). With these special calls, he
made over 900 contacts, thanks to the countries and the
officia ls who appreciate amateur radio and made it possi
ble.

DX.PEDITIO N by W6YO ond WAKWG Sept. 26 & 27, 1977

ATLAS 210X and YEASU FT_10 IE with "".-tirol dipoles.

DZAOUDZI
MAYOTTE ISLAN D

FRENCH cowoso ISLANDS

Jules saw a triband beam
and inqu ired at the ho me .
It was the residence of Jim
VP2AB, who invited him in
for a vis it and a look at his
ham room.

li m late r took Jules out
of town about ten mi les to
see a high-powered short
wave broadcast station, a
very modern up-to-date
station only about a year

ZD7 Y O
OPERATION OCT. 29 AND 30,1977.

FrIOl ATLAS210X TRAP DIPOLE
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to Rican Tren ch , th e
dee pe st place in the At lan
tic Ocean, nearl y five and a
half miles dee p. As we
passed the eastern reaches
of the Gran d Turks Islands,
we had sailed 30,000
na utical mile s.

"We were e njoying nice
warm weather all along for
mon th s on end, it seemed.
While listening to the radio
news, we heard that the
east coas t was having bliz 
zards and subfreez ing tem
p er a t ur e s . Th e n , o n
December 11, southeast of
San Salvador, where Col
umbus made his first land
fall and whe re we had
ho ped to visit fo r the sec
ond tim e, we were hit by a
weather front that made us
shive r. Th e sto rm tha t
fo llowed for two days kept
things slid ing off the tables
at meal times and made
wa lk ing d iffi cul t any
whe re. Fo r the second o r
third time o n the trip, the
ladies were missing thei r
meals .

" Since leaving the Vi rgin
Islands, it was great to
make fina l contact with
457 10, VK 4MW, Z51 ER,
ZD7SD, 9Y40 V, and even
Helen HC2HV, a ll o f whom
we had 'eye ba ll ed' along
the trip . Our contac t with
t he s hi p 's do ct or ' s
dau ghte r, Ja y WA2l BY,
was achieved afte r many
attempts and fru st rations.

"We arrived in the busy
port of Nassau on the
morning of December 12.
The re were two large
cruise ships in, and we
were hard ly no t iced among
th e c rowded sho pp ing
st reets of a colo rful c ity.

"Aga in, I mailed off ove r
20 copies of the Trader
Tales, o ur mo nthl y news
paper, to friends around
the world and in t he
States.

" I did find a ham, Verne
C6ANR, ex-V P7NR , who
runs a nice men 's clothing
sho p in town." The ship
departed o n the second
d a y a n d headed fo r
Fre eport, the Bah amas,
where, Jul es said, "We ar-

rived at 1400 zu lu o n the
14t h of De cember, the
place we depa rted 303
d ..ays ago . ..

Jules sa id, " It was most
grat ifying to get a ll t he
weather data, phone patch
es, and just FB QSOs with
so man y hams aro und the
world. The maritime mo
bile a nd othe r nets who
gi ve priority to sea-go ing
ha ms ce rta in ly ar e a
wonde rfu l group of 'hams.'
I've real ized that this is the
bes t system of commu nica
tions fo r the smal ler ships
and yachtsmen.

" To get back to the U.S,
mainland with a ll my gea r,
I was fo rtuna te to have ar
ranged over the a ir to sai l
back in a sma ll luxury
sloop of o ne of the passen
gers who o nly went as far
as Singa po re, but now was
wa iting in Freeport to pick
up his many souvenirs and
div ing eq uipment left o n
the Yankee Trader.

" Three of us from the
ship, with our belongings
one fellow had an 18-foot
out rigge r canoe f rom
Tahit i- left at 4:00 am and
hit st rong head winds all
the way to Bimini. We were
consta nt ly getti ng spray all
over us up o n the deck
where we a ll took two-hour
'whee l wa tc hes .' After a
needed rest in Bimini and
some sp e a rf is h ing fo r
lobster and a good din ner,
we set sail ac ros s for
Miami, still going against
st ro ng winds a nd ro ugh
seas.

" It was great seeing the
br ight lig hts o f Miami
Beach re fl ecting o n t he
horizon. We arrived prac
ticall y at downtown Miami
at 11 :00 pm, where our
skip pe r ca lled the customs
and immig rat ion people,
who came right o ver.

" I fi na lly wound up
packing close to 500
pounds of souveni r s ,
clothes, rad io gea r, and
re lated st uff at the Q TH of
Bill WA4VOI , who was o ne
o f m y ma in co ntac ts
around the world ,"

Jul es shipped his bel ong-

ings by t ruck back to
Ca lifornia and caught a
plane himself . He arrived
at his home in Delano o n
the evening of December
23, 1977, and was warml y
greeted by his wife, Lvla.
Christmas came two days
later.

Jules had planned o n
taking Lyl a with him on this
world c ruise, but she decid
ed that he would ha ve
more time for amateur
radio activit ie s if he went
alone. They kept in contact
wit h each other with phone
patches provided for Jules
by ot her hams. While he
was gone, her sister came
a ll the way from Austra lia
and stayed with her for a
very long vacat ion. Lvla is
also from Aust rali a.

t spe nt many hours with
Jules goin g o ve r the manu
sc ripts for this articl e and
select ing the many slides
used for the photos to go
with it. I o nly wish that
every p iece of information
he gave me could have
been used he re in print, but
u nfo rt una tely they all
cou ldn 't. I tr ied to hit the
highlights at eac h stop and
b ri ng o ut the most in
t ere sting ac t ivi t ies . I
since re ly hope t did justice
to suc h an extraord ina ry
advent ure.

I as ked Jules a few que s
tions abo ut the tri p which
were no t covered in any of
the ta pes. Here are part of
the answers.

Of t he 1,070 hou rs o n
Jules's t ransmitter's hour
meter, he avera ged 3Vz
hours each day while at
sea. He spent 163 days in
port (53 stops)a nd 139 days
at sea. There were 3,600
plus QSOs, of which over
900 were made while on
shore. He had ove r 125
"eye ba ll" QSOs with other
hams o n every con tinent of
the worl d .

What location was t he
most enjoyable? " Ca pe
Town. South Africa ." He
sa id t he cleanest spot was
the "Mald ives." Of a ll the
hams he met, the three
th at top the li st were (and

I'll put these in al phabeti
ca l o rde r) Tom Christia n
VR6TC, Pitca irn Isl and;
Father Dave Reddy CE0AE,
Easte r Is land ; a nd Bill
Stevens ZD7SD, St. Hel ena
Island .

Jules s a iled 30 ,75 9
na ut ical miles aboard the
Yankee Trader , a tough,
rugged, and highly sea
worthy vesse l. The Trader
was built in 1930 by the
Spear Engineering Co.• Nor
fo l k, Virg inia . It wa s
or igina lly comm iss ioned
by the U.S. Coas t and
Geodetic Su rvey as a n
ocea nographic re se arch
vesse l. Her o rigi na l na me
was the Hydrographer. She
has ass isted in cha rt ing the
world 's major bod ies of
water, including the Arctic
and Antarctic Oceans. Dur
ing WWII , she served in the
Pa c if ic . Wh en a new
ocea no gra phic re se arch
vesse l was bu il t in the
mid-60s, she was renamed
Yankee Trader and con
ve rted to become part of
the Windjammer fleet.

Cons t ructed of nickel
iro n, the Trader is con
side red to be an excep
ti on a lly strong , s ta bl e
vesse l. She has twin diesel
e lec tric engines generating
1500 hp e ach. She has a
single sc rew (p rope lle r), 11
fe et in diam e te r. Her
registered tonnage is 1180 .
Her cruis ing speed is a
va riable 10 knots, with a
range of 18,000 miles .

To e m ba rk on a
10-mo nth arou nd-t he
world cru ise to st range and
exotic ports of call is true
adve nt u re. If yo u take
amateur radio and put the
two together, you have the
gr eatest sea experience
and personal sea rch for
adve nt ure ever possible . I
ex per ie nc e d th is g rea t
adventu re whe n I wrote
about it. You went a long
while read ing it. But for
Jules Wenglare W6YO, the
experience was reality, for
he took amateur radio
aboard the Trader with him
and lived it-at the four
corne rs of the globe.•
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
from page '8'

WHAT SHOULD YOU BUY?
One of the curses which can

drive a beginner to drink is the
reluctance 10 spend a lot of
money on equipment. The re
sult of this is that many
Novices gel on the air with junk
and find amateur radio a terri
ble experience . They have trou
ble separating signals and lose
contacts to interference a lot.
The obvious answer is to spend
a little more and get something
first rate in the way of a re
ceiver.

You don't have 10 buy new
equipment , but, on the other
hand, you'll regret it if you go
too far back and load up with an
old tube-type receiver. Modera
tion is the watchword .. . old,
but not 100 old . Just about any
rig with solid state except IOf
the final transmiller stages and
made within the last ten to
twelve years should provide
you with a usable station. Get
the very best you can, so you
don't have to cope with drift,
adjacent c hannel garbage,
wide i-fs, etc.

Not to put flea markets and
auctions down, but I seldom
see anything I'd recommend
buying at these low-end debris
exchanges. Oh, you can luck
out, but I look more for gadgets
and parts at these affairs than
for rigs. A better source of a rig
is to join the nearest ham club
and let the members know you
are in the market. If it is any size
club, some of the members will
be wanting to update their
shack with the newest gear and
be looking for a good home for
their old stuff. This means
you 'll have a better handle on
the history of the equipment
and probably some help in ser
vice when the inevitable hap
pens.

Another possibility is your
nearby ham dealer. Now I don't
necessarily mean for you to run
down and shop from the used
ham gear shelf, which is prob
ably rather scantily occupied
most of the time. Used equip
ment doesn 't last long in a
store. I suggest you check over
the used gear to see if they
have what you really want. If
not, talk with the owner of the
store and explain what you are
looking for and suggest that he
keep an eye open for it as a
trade-In on some new gear. This
can be to both your and his ad-
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vantage. If he knows he has a
good fast sale for something,
he can offer a little more for it
... and he won't have to mark it
up as much since it won't be
taking up space and costing
him money to keep in inventory.

But what about the ads in
ham magazines for used equip
ment where hundreds of old
sets are advertised? As far as I
know, this is more of a come-on
than anything else. Your
chances of actually finding one
of those advertised rigs in
stock is slight. One more warn
ing, while I'm at it. I had a chap
working for me one time who
had been with one of the major
ham stores. He swore that t he
equipment which t hey had
been selling as "eeconot
tronec'' went out of the store
without ever being plugged in
to see if it would work.

WHAT ABOUT THE CODE?
One of the more un fortunate

aspects of the Morse code is
that it is mandatory for a ham
license. If a knowledge of the
code were optional, I'm con
vinced that a lot more hams
would use it and enjoy it. But,
since there is no choice, don't
let the code be a big deal ... it
Isn't, if you manage to get start
ed the right way.

There are some incredibly
bad systems for learning the
code. Sams had probably the
worst I've ever seen ... the
sight and sound method, I think
they called it. I wonder if any
one ever managed to learn the
code with that. The age-old
ARRL system of gently increas
ing speeds has lost us hun
dreds of thousands of prospec
tive hams. If it hadn't been for
the Sams system, I would make
the claim that it would take a
truly deviant mind to come up
with a more frustrating and
failure-prone system for teach
ing the code than the ARRl has
been pushing for about 50
years.

Some recent experiments
with students starting with
high-speed code have con
firmed earlier tests. The fact is
that it takes very little longer to
start right out at 13 words per
minute than at f ive. In fact,
there are more and more stu
dents starting out at 20 words
per minute and able to pass the
FCC exam with just three or
four days of intense practice.

Four-year-old kids , barely
ab le to write, even in block let-

ters, have been passing the
code test. How many of you are
willing to admit that a four
year-oro can outperform you ...
even a smart four-year-old?
Learning code has nothing to
do with brains, as YOU'll dis
cover when you meet a few
hams and find out what a wide
range of intelligence is in
volved. Some hams may have
been a little hard of hearing
when brains were handed ou t
and said, " Trains? They make
me sick ... no, thanks."

The code system that works
the fastest and will give you the
confidence you need to beat
the bastards is on the 73 code
cassettes. I dislike putting in
that commercial, but I guess
it's necessary because every
now and then I talk to a club
where they are using the AARL
materials and driving people
crazy. 11 just isn' t fair .. . and
being an ARRL-affiliated club
doesn't mean you have to take
it ou t on defenseless students.

ANTENNAS
Until the day comes when

you go the truly pract ical route
with a "a-toot tower and a good
quality three-element beam ...
and f ind that you have a signal
into any spot in theworld where
a OX operator chances to pop
up ... YOU'll go through what
most of the rest of us have
continual experimenting with
various antennas. Sure, the
tower, rotor, and beam are ex
pensive ... and it will spoil all
the fun of being ground into
dust in OX pileups, of losing
contact in the QRM wi th that
50th state just as he was about
to get your call letters . . . and
of other growth-promoting
traumas. Perhaps you won't
really appreciate a good anten
na system unless you appren
t ice with dipoles, longwires,
and such for a few years.

Not that dipoles are all that
bad on the lower bands. You
can get a dipole to plunk a
signal almost anywhere in the
world if you put it in a good spot
and then fill it with a good solid
signal. I had the thrill of hearing
my own dipole putting through
an S-g signal into Australia on
75 meters one night while I was
operating from VK3ATN. That
was excltinq!

YOUR EXPERIENC ES?
It's been a long time since I

first braved the ham bands . . .
and they were sure different
then. With very few exceptions,
everyone had to use crystals
for frequency contro l , so the
standard mode for operating
was to go on the air, call ca,
and t hen tune the band for a
call. Forty meters was a CW
band, but then about 90% of
the ham contacts in those days
were made on CWo The 100 kHz
wide 20m phone band was pret-

ty well filled up with big signal
stations ... and a phone kilo
watt in those days cost on the
order of $20,000, so you didn't
casually buy one. The other
Class A phone band was 75m
and it, too, was pretty well
taken up with about six or
seven nets of ki lowatt phone
stations. The band was 100 kHz
wide and each net took 10 kHz
of this, leaving very little for the
50-Watt average ham.

The great unwashed hung
out on 160m ... the Class 8
band. There were no commer
cial transmitters then, so most
rigs were copied out of Radio
magazine or OST. Radio had
the better projects by a wide
margin .

How about writing about
some of your own experiences?
I'll bet you've had some which
would strike a famil iar cord
with other readers. And per
haps you have some good ad
vice on rigs, antennas, QSLing,
etc.

ARRl VS. WOMEN
A couple of months ago I

brought up the matter of Mary
Lewis W7QGP and her battle
with the League. Mary was ens
qualified for the post of SCM
unfairly, she thought, so she
took the League to court over
this. The real battle seemed to
be over Mary's threat of becom
ing the very first woman direc
tor of the League. She is the en
Iy person running against the
incumbent Thurston . The
league position has been
clearly explained to Mary: No
way will there ever be a woman
director.

Mary won the first big battle
when the case came up in court
and the judge ruled 100% for
Mary. Firstly, he said that the
League should have charged
Mary for the mai ling list if that
was a problem, and should not
have disqualified her for the
post of SCM. Then he went on
to say that the league should
stop stalling on the director
election and proceed with it.
The League maneuver on this
apparently was to postpone the
election as long as possible,
allowing their yes-man
Thurston to remain in power in
the interim.

My mai l has been heavy with
compliments for Mary and bad
mouthing for Thurston, who ap
parently has given a great many
Pacific area hams the idea that
he holds them in great con
tempt. Everyone of the readers
has asked not to be ident if ied
for fear of reprisals by Thurston
or the league.

If we should lose amateur
radio next year, we will have en
ly ourselves to blame for per
mitting directors like Thurston
and his ilk to refuse to put
capable people into office at
HO.



RTTY Loop

New Products

Firs t computerized weather station from Heath.

from page 14

nectrons. This figure shows
you how to do it . Th is point is
also usefu l for those o f you
working on computer transmit 
ti ng rout ines who neve to key
the loop from the computer.

Now, as mentioned, th is is
far from an ideal way 10 pro
duce a si ring 01 RYs. In fact,
si nce the need arises to
automatically send text like
"THE QUICK BROW N FOX
JU MPED OV ER THE LAZY
YEL LOW DOG 1234567890
TIMES" (the sentence contain
ing all leiters of the alphabet
for those of you who just joined
us), or lOs like " DE WA3AJ R," il
would be nice to have a circuit
that could be set up to put thai
out. A block diagram of such a
ci rcui t is shown in Fig. 4. What
we are going to do is encode
what we want to send on a
diode matrix, and then put it
out using perauet-to-senat con
version. I know, you all are say
ing, " There he goes with that

from page 17

mai l to SST Elec tronics, PO
Box " Lawndale CA 90260.
Reader Service number S10.

HEATH ANNOUNCES FIRST
COMPUTERIZED WEATHER

STATION
Heath Company, the wor ld 's

largest manufacturer o f etec
trcn!c kit s, announces the
availabil it y of its new 10-4001
computerized weather station.
The m icr opro ce ss o r-ba sed
10-4001 indicates time, indoor
and o utdoor t emperatures,
wind speed and direction, and
ba rometric pressure on an
upright disp lay panel utilizing
large LED readouts. It will also
display average wind speed
and automatically calcu late
wind chill factor as well. The
10-4OO1's memory allows ln 
stant recall of date and time of
maximum and minimum tern
peratures, date and time of
wind gusts, and the date and
time of maximum and minimum
baromet ric pressure. It can
even indicate the barometric
pressure's rate of change per
hour and tell if it is rising or tau
ing . The 10- 4001's 6·diglt
time/date display shows time in
hours, minutes, and seconds,
and the date in month and day.
The time/date can be displayed
alterna tely, or ei ther may be

computer stuff again! " , but I
promise, no computer. Every
th ing we wi ll do wi ll be with
hardware, and I hope to explain
it well enough that it is c lear. If
no t, it 's my fault! We 'll get into
it next month.

Turn ing to the vox populi,
we'll take some overseas corre
spondence this month. Sgl.
Gary Kohtala HL9TGIWA7NTF
is looking for information in
general on RnY. Well, Gary,
that 's what we're here for.
While you're stationed over
seas, you may want to look into
the MARS program. This has
been a particul arly fruitful
source of RnY gear for the
ham in the service, and many a
se rv iceman has come into
amateur radio through contact
with a MARS station. For those
of you who don 't know what I'm
talking about , MARS is the
Mil it ary Aff iliate Radio System.
and, while it is no t as act ive as
it was during the Vietnam " co n
flic t," many hams still maintain

disp layed cont inuously. The
tz-nour ti me format has an am
pm indicator. A 2-dig it d isplay
sho ws wind speed in mph, kph,
or knots. A t e-rndrcator wind
vector d isplay identified by
co mpass po ints and radia l
degrees Indicates wind crrec
non. The thermometer d isplay
ind icates indoor or outdoor
temperature In degrees F or C
with + or - sig ns. A 4-dig lt
display shows barometric pres
su re In inches o f mercu ry or
mi lli ba rs. Separate indicators
show ri s ing or fa lling pressu re.
Kit and assembled versions of
the ID-4oo1 are available.

For more information about
the ID-4001, send for a free
copy of the latest Heat hk it
catalog. Write Heath Company,
Dept. 350-730, Benton Harbor
MI 49022. Re ade r Se rvic e
number H5.

NEW 2 METER FM MOBILE
TRANSCEIVER WITH MEMORY
FEATURES OPTIONAL MICRO.
PROCESSOR CONTROL UNIT

The TR-7600 2 meter FM
mobile transceiver wi th mem
ory, and an optional RM-76
microprocessor control unit,
which provides six memories
and various scanning functions,
have been introduced by Trio
Ke nwood Co m mu nica t io ns,
Inc.

The TR-7600 provides fu ll

regular net schedules to keep
up the morale of our service
men across the globe. Much o f
the traffic handled is on Rny,
only they call It RAn, and
equipment is frequently ava il
able to the amateu r willing to
invest a small part 01 his time
and get a big return-in more
than one way.

Bernard Malandain 3D2BM
writes that his Model 28ASR is
equipped with downstutt-cn
space, a feature that is annoy
ing when trying to copy groups
of figures in weather broad
casts. Although he has studied
the manuals, he states that he
is unable to disable this func
tion. Well , Fig. 5 is reproduced
rather loosely from the Tele
type Corporat ion's manual for
the 28, Volume 1, Fig . 5-56. You
can see that tightening the
disabling screw will prevent the
pawl from engaging the func
tion lever and prevent down
shilting-on-space. II this is not
clear, at least I have pointed
you in the right direction. Ber
nard also needs information on
synch gears for the 28to run on
the 5Q.Hz current they have
there, and the 84018 and 84019
gears for his Model 15 on the

4-MHz coverage (BOO channels)
on 2 meters and includes a
memory channel. It operates on
simplex (same transmit and
receive frequenc ies) or repeater
(plus or minus 6OQ.kHz transmi t
ter offset) modes. Furthermore,
the memory can be used to pro
vide a transmit frequency for ac
cessing a repeater wi th a non
standard frequ ency pair.

The TR·7600 also features a
digital f requency display w ith
larg e, br ight , orang e LEOs.
A no th er L E D, ca ll ed a n
"u nlock" ind ica t o r, s hows
transceiver pro tection when the
frequency selector swi tches are
improperly positioned or the
PLL has malfunctioned. Select
i ng fr eq uenci e s w ith th e
TR·7600 is fast and easy with Us

same current. Readers with In
formation may write me or send
it to him, at Box 590, Suva, FijI.

Seve ral readers have written
with questions regarding the
new Micro log Rny un it s. The
Oc tober, 1978, issue of 73 car
ried a nice review by K3CM Y of
his unit, and I will reler you al l
to that article for details. I met
with the makers o f the unit
about a month back and had a
chance to see it in action. Very
impressive! Unfortunately, the
data they were going to rush
me has not materialized as yet,
so I can say little other than
what I have gathered by talking
to users o f the system. One
problem that has cropped up in
one station was r1 overload of
the device, shutting it down
when th e transmitter was
keyed. I don't know if this is
swr- or frequency-dependent ,
but I would be on the lookout
for this sticky wicket.

Next month, we will look in to
the circuit for sending that RY
or BROWN FOX painlessly, and
maybe even unders tand how it
works. Meanwhi le, I look lor
your input to tell me wha t you
want to see in RnY Loop!

dual concentric knobs, 50kHz
offset swi tch, and MHz selector
switch.

Power output is swttcnable
between 10 Walts and 1 Watt
(adjustable from 1 to 10 Watts).
The TR-76oo is ideal for mobile
use and comes with the MC·30S
noi se-cancel ing dynamic micro
phone. The co mpact tran s.
celver measures on ly 6-7/16
inches wide, 2-7116 inches high,
and 9-3116 inches deep.

The opt ional RM-76 micropro
cessor contro l unit allows the
TR-7600 to perform many Inter
esting new functions. Usi ng the
RM-76 keyboard, the amateur
can select any 2 meter trequen
cy (inc luding MARS on 143.95
MHz simplex), store trequen
cies in s ix memories, automatt-
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The Kenwood TR-7600 2m mobile transce iver.

Mirage 's B10B VH F po wer smpflfier.

ing sk ill and design tnnove
ti on s-as we ll as q uality
material s and workmansh ip.
One of the most attractive
things about the tower is that it
com es t ru ly complete and
ready to install -nothi ng else
is needed.

Tete-Tow'r does offer one
accessory item that, while not
required for a complete tower
installation, can be mighty con
venient-particularly il there's
a possibility you may want to
move your tower at some luture
date. The item is a tubular steel
sleeve into which the tower's
base, or breakover riser sec
ucn. can be slipped instead 01
setting it directly in concrete ,
By using the mounting sleeve,
you can simply lift the riser sec
tion out and carry it away to
another location. Otherwise,
you're stuck with the choice of
digging it out of a 2' x 2' x 3'
block of concrete or of leaving
it behind and buying a new sec
lion.

Try lilting the riser section or
the telescoping main part of
the tower and you'll Instant ly
gain an appreciation of the
solid, rugged construction of
the Breakover Model 55. The
main part of the tower weighs
300 pounds and is made of
three different-sized sections
of steel pipe and tubing, The
largest section is steel pipe
with an outside diameter of 4
inches a nd .234·inch wal l
th ickness. Next comes a sec 
t ion of steel t ubing wi th an ou t
side diagonal measurement of
2% inches and a wall thickness
01.188 inches. The th ird sec tion
is 10·gauge steel tubing with a
z-rncn outside diameter. The
winches, the 3J 16·inch airc raft
co ntro l cab les, and other fi t ,
tlngs are all of excellent quali ty
and workmansh ip, and are ca
pable of providing years of
troubretree service.

The toughest and most nme
con suming part of installing
the Bre akover Model 55 was
digging the hole and pouring
the concrete fort he base. In my
own case, I quickly discovered
why New Hampshire is called
the Granite State. Everywhere I
attempted to dig in the area I
had chosen for the tower, I ran
into stones and small boulders.
Eventuall y I got the job done,
but I came away with some
beautiful blisters from SWing
ing a pick lor the better part of
an hour.

Once the hole was dug,
things proceeded very
smoothly. I had decided to use
the accessory mounting
steeve, so it was slipped onto
the breakover riser base sec
tion and the assembly was
placed in the hole. After pour
ing the concrete, I used a
carpenter 's level to check that
the riser section was level, and
left it for a couple of days while

TElE·TOW'R BREAKOVER
MODEl 55 TOWER

My impression at first sight
o f the rete-row'r Breakover
Model 55 can be expressed in
one w ord:unprepossessing .
And that's precisely what I was
looking lor!

While it may be mighty nice
to have a couple of tzc-tooters
with big monobanders on top in
the backyard , I've never been
fortunate enough to live where I
could get away with putting up
anything like that. For me, reali
ty has meant st riking a com
promise between what the zon
ing laws, neighbors, and my
budget would permit , and the
performance I would like to
have.

Actually, during the first lew
months after moving to New
Hampsh ire, I did quite well with
a variety of dipoles and random
wi res . But I knew that if I was
going to be able to take advan
tage of improving conditions
on 10, 15, and 20 meters, I'd
need beams and a good tower
to hold t hem. I also needed a
tower to be able to properly
eva luate occasional antenn as
and other items for 73's New
Products col umn.

Survey ing my present loca
tion, I concluded that I could
probab ly mainta in a reason
ab le state o f peace with my
ne ighbors and st ill attain a
useful degree o f performance
wi th a tower in the 40· to eo-toot
range. A nother req u irement
would be that the tower be as
inconspicuous as possible.
The tower should be of the
telescoping, t tltover type, so
that work on it or t he rotor and
antenna could be done from the
ground. It should atso be lully
se lf-supporting.

After looking over various
manufact urers' ads and litera
ture, I decided that the Tele·
To w' r Breakover Model 55
would definitely bear further in
vestigation. A careful study of
the literature and a phone con
versation wit h one of the own
ers 01 r ete-r ow'r convinced me
that the Breakover Model 55
was just what I was looking for.
And if I had any lingering
doubts, they were dispelled at
my f irst sight 01 the tower as it
was being unloaded from the
freight truck.

The Breakover Model 55 may
be quite unprepossessing in
appearance. especially at first
glance, but behind its slim,
c lean lines lie lots of engineer-

transmitter ou tput, providing
crisp, clear com munications.
The bullt.ln receiver preamp
will really help pull in the weak
signals.

For furt her details, contact
you r local dealer or Mirage
Com munic ation s, PO Box 1393,
Gilro y CA 95020, (408J-847-1857,
Reader Serv ice number M75.

theB108.
The 8108 represents a new

generation of all-mode empn
liers for VHF use. It incor
porates operation features that
have not been ava ilable before
in a single ampli fier.

The B108 is designed to
operate on AM, FM, SSB, or
CW, with a power output of at
least 80 Watts for 10 Watts in
put.

A built-in receive preamp is
standard. The preamp util izes a
J310 FET in the latest tow-norse
circuit design. It provides at
least 10 d B of gain and a 2·2.5
dB noise fi gure. The preamp
may be operated wi th or with
out the power amp being turned
00.

Also standard is a rear panel
connector, providinq remote
control operation. An optiona l
rem ot e head, th e RG·1 , is
available with eit her a a-toot or
18-foot cable.

Keying is provid ed by t he ln
temat rf sens ing c ircuit, or th e
un it may be keyed from the ex
ternal t ransmitter.

For SSB operation, the relay
dropou t de lay is ful ly ad
justable.

The 8108 wil l strengthen the

ceuy scan up the band in 50kHz
steps, manually scan up or
down in 50kHz steps, set lower
and upper scan frequen cy
limits, scan for busy or open
channel, reset scan to 144 MHz,
stop scan, cancel scan (lor
tr an s m i tti ng ), and select
repeater mode (simplex, plus or
minus 6()().kHz or 1·MHz trans
mit frequency offset , or one
memory transmit frequency).

The AM-76's digital display
indicates frequency (even while
scanning) and lunctlons (such
as autoscan, lower scan fre
quency timit , upper scan limit ,
error, and call channel).

The TA-7600 was scheduled
to b e ava ilable by late
November, 1978. The AM·76
microprocessor control unit will
be avail ab le by the end of
January, 1979. trto.tcenwooa
Co mm unicatio n s, Inc., 1111
wesr Walnu l Street, Compton
CA 90220.

MIRAGE B108
VHF POWER AMPLIFIER

WITH BUllT·IN RX PREAMP
Mirage Com munications is

proud to introduce its new 2
meter so lid state ampl ifier-
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towers - ask for engineering

RTTY
IIIlICIc
easy

CATALOG OF
HARD-YO-FIND

PRECISION
TOOLS

S ..... 01 ..... . " "-on '.."'.... ma" ,~. TU·l70 _ lor Hf
ond VHf au""".,, .",.....,., ot on """hollongood pt\oo

• SIZE: l\1;"W >3l<" H.7l>·'1l
• P_ 17(J<jz oM! 3 "0ll" ""'I",, fill... _ulotor
• lightod luning mo'", fo' _ . tuning
• CU"O"' ,oguIo,.. _ 'ey..- and _ ""or>/';
• Au'''''''' w;,h ""...hold ron,......... 0011<1 ...,. 'MY
o =.:-:.: ~~'= oM. oo<llotor. produces ph...

• nl c.""...bblo inpuIo . nd O<J'"",.. for Oll.~'.'"__
• HOgh """ OUlp\J' to<",,""" 'uning

' ..UIII COIP.
P.O. Box 976

Top.ka , Kansas 66601
(913) 234-0198 ..... F5

Jensen 's new 144-page catalog Is Jam .packed
wit h m ore than 3000 qua lity Ite ms. Your single
source for hard -to-find p recision tools used by
electronic technicians , scientists. engineers,
instrument mechanics, schools, laboratories
a nd govern men t a gencles . This wanted ca ta_
log also conta ins Jensen's wo rld.fa mous llne of
more tha n 40 tool kit s. Plus 10 pa ges of useful
"Tool Tips" to a id in tool selection. S end for
your free copy today! .... J1

TU-I70 I<rt•••tl49.96
..me<l.. .o219,96

NEW

•
In

nottowers are

BEWARE!!

Aluminum

usually as strong as steel

facts before purchasing any

tower. Aluminum towers,

most cases, are one-half as

strong as steel towers within

the same price range.

Notice Paid For By Unarco-Rohn ~ "'

FLY YOUR RUBBER DUCKY!!

Ge t off the trunk lid and into the best loca tion
on the car,. the center of the roof! Tes ts have
proven tha t the low prctde qu<t rter·wav e whip,
or the rub ber·ducky from a Ha nd y·Ta lky, out
performs a 5/8 whip on the trunk. Take a dva n
tage o f the super ground plane by converting to
the Fl YING-DUCKY magnetic mount. Although
designed specifically fo r use with a H-T, it can
be used with an y mobile rig, Ten second instal la
t ion

FlYIN G·D UCKY m<tllnetic mount consists of:
e Chrom e·pl<t ted super magnet (holds 50 Ibs.)
e Compatible coax pllJgs furnished to match rig

requirements, Specify BNC, F type , Pl259-
50239. For TNC WisDr! type add $3

e Coa s cable 105 in, long

FlYI NG DUCKY MOU NT AND CABlE.. , $13 95
QUARTER WAVE W HIP
Ispecifyconnector) . . ., , $ 595

RUBBER DUCKY to matc h
(speci fy connector] . . . " $ 7.95

(Ad vert isement) .-r. p S Ho v 234
~ C£ - tJ r'" Midd lebury CT 06 762
iF'" .... P15 (2 0 3) 7 58-9228

V" Reader Service-see page 227 '93



The model 820 portable digital capacitance meter from B&K Preci
sion.

-
. I 02 ';:l • -,

the concrete set.
With the breakover riser sec

t ion in place and the concrete
set, completion altha rnsteue
t ton took 15 minutes or less.
The first step was to position
the lower with winch downward
and base against the riser sec
t ion. The lower was then se
cured to the riser with a :II. x
6-inch boll and nut. Next, the
pu lley was removed from its
hous ing near the bottom of the
tower, the winch on the riser
section was released, and the
cable was looped over the
pulley. The pulley was then
reinstall ed in us housing and
the pulley shaft bolt t ightened
secu rely. The lower was then
cranked into the uprigh t post
non and a 318-inch u-bctt was
installed just below the level of
the wi nch on the riser section,
securing the tower to the base.

Full y extended, and without
an antenna, the Breakover
Model 55 looks more like a
fl agpole than an antenna
tower, something that can be a
tremendous asset in a resloen
tial neighborhood. The towers
come with a silver finish, but
you can easily paint them
another color or colors to help
them blend more effectively
with their surroundings,
something quite a few owners
are apparently choosing to do.
In my own case, I think I'll paint
the bottom section green, to
blend with nearby evergreens,
and make the upper portion sky
blue.

The Breakover Model 55 is
designed to withstand 60 mph
winds with 50 pounds of rotor
and antenna with a vertical
area of 6 square feet when fully
extended to 55 feel. With the
same loading, the tower will
withstand 70 mph winds when
cranked down to 45 feet. And,
of course, for added saretv in
high winds or icy conditions or
simply when it is not in use, the
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tower can be cranked down to
23 feet. If you wish, coax and
rotor cables can be run inside
the tower. Just drill an appro
ooate-srzed hole and feed the
cables through, making sure
they retract and extend with the
tower.

The tower's designers have
incorporated a number of inter
esting and innovative features,
including t he patented guiding
and cable systems and sa fety
stop. The use of round to
square to round steel pipe and
t ubing also co nt ri bu tes to
greate r ease and safety of
operation. While several of the
tower's most interesting and
important feat ures are internal
and of a proprie tary natu re,
thus prec luding any de ta iled
description , they c learly help to
make the Breakover Model 55 a
product of superior qual it y and
performance. I'm might y glad I
chose one for my personal use.

'rere.row' r makes four ott
Ierent models. The areekcver
Model 55 (extends from 23to 55
feet) and the Breakover Model
40 (extends from 23 to 40 feet)
are telescoping, break over at
ground level, and are fully sert
supporting. The Model 55 (ex
tends from 21 to 55 feet) and
Model 40 (extends from 21 to 40
feet) are telescoping and fully
self-supporting. Prices are
$618.46 for the Breakcver
Model 55 and $411.80 for the
Breakover Model 40. The Model
55 sells for $442,97 and the
Model 40 goes for $242.15. The
accessory sleeve is $35.10 for
the 4Q.foot models and $45.90
for the 55-foot models.

The towers and accessory
sleeves are available from
selected dealers or direct from
Tele-Tow'r Mfg. Co., PO Box
3412, Enid OK 73701, (405}233
44 12. Reader Service number
T52.

Morgan W. Godwin W4WFl
Peterborough NH

LOW·COST PORTABLE
DIGITAL CAPACITANCE
METER ANNOUNCED BY

DYNASCAN
Dynascan Corporation has

jus t announced the in troduc
tio n of the B& K Prec is io n
model 820 portable digi tal
capacitance meter . The 820 is a
compact instrument capable 01
measuremen t over the wide
capacitance range 01 0.1 pF to
1 farad. Accuracy is said to
greatly exceed the tolerance of
most capacito rs. The unit
features a bright 4·digit LED
display for easy reading in
laboratories, product lines, or
field applications.

The capacitance of virtually
any capacitor can be measured
quickly and accurately with the
820. Because the accuracy of
this unit greatly exceeds the
tolerance requirements of most
users, required values can be
"trend-setectec.' Matched
capacitors can also be singled
out for use in bridge circuits
and other critical applications.

The 820 allows quick mea
surement of unmarked capaci
tors or verification that a
capacitor Is wi thin tolerance.
Virtually any type of capacitor
can be measured, from minia
tu re disks to pole-mounted
power types. Even the small
amounts of capacitance en
countered in cable or switches
can be measured.

For production li ne applica
t ions, the 820 is an excellent
means of pretesting critical
capacitors or accurately ad
justing t rimmer capaci tors, The
simplici ty of operat ion allows
even unt rained workers to be
quick ly instructed in prope r
operat ion. To faci l itate fast in
comi ng component sorting and
selec tion, stet-type front panel
leao-tnseruon jacks are used.
The slot jacks elimi nate the
t ime-wast ing step of guiding a
capacitor lead into t he type of
smeuteed-tnsertlcn ho les com
manly found on other instru
ments.

In c lassroom applications,
the 820 can be used to verify
capacitor network calculations
by measuring the actual value
of a network. The operation of a
variable capacitor can also be
demonstrated, as can the ef
fects of heat or cold on a
capacitor.

The B&K Precision model
820 comes with a 26-page de
tailed manual. Optional ac
cessories include the BP-28
rechargeable battery pack, the
Be-28 charger, and the Le-28
carrying case. The 820 is now
available for immediate de
livery at local B&K Precision
distributors. For additional in
formation, contact B&K Preci
sion, Sales Department, 6460
West Cortland Street, Chicago
IL 60635, (312) ·889-9087.
Reader Service number B45.

HAMTRONICS' VHF LINEAR
AMPLIFIERS

One of the bes t and least ax
pensive ways I know of getting
started on VHF/UHF, or of ex
pan di ng your capabili ties if
you're al ready active on those
frequencies, is with the qrow
ing li neof Hamtronics ki ts. Two
of the more recent kits are the
model LPA 2·45 and LPA 8-45
two-meter linear power emou
fiers. The LPA 2-45 is designed
to ampli fy the 2 Walts PEP cut
put of the Hamtronics XV2
Transmitting Converter or the
T50 FM Exciter or any other
2-Watt two-meter rf power
source to 45 Watts PEP. As a
linear, it may be used on any
mode, including SSB, CW, AM,
and FM. The LPA 8-45 is de
signed to boost the 8-10 Watt
output of the popular two
meter mummooe transceivers
or other rigs in that power
range to 45 Watts PEP. Both
models use the same circuitry,
with the exception that the first
two stages are omitted in the
LPA 8-45. Input and output im
pedance is 50 Ohms. Power re
quirement is 13.6 V dc at 8to 10
Amps. The amplifiers may be
tuned to any frequency in the
140 to 175 MHz range, and have
a passband of 2 MHz.

One of the fi rst things you
notice when unpacking the kit
is that the power transistors
and PC board have been pre
assembled for you so that the
proper spacing, heat-sink com
pound application, and tran
sistor stud torque are taken
care 01 for you. II's a nice touch
and makes the project go more
quickly and easi ly. The teen
sistors are the latest, emitter
ball asted, high-gain types, and
are operated well below their
fu ll output capabil ity to remain
in the linear range. Impedance
matching is done with high a,
discrete cou-cacacttor-t uned
circui ts to aid signal purity,

Construction is simple and
straightforward. Although the
Instructions are not of the
detailed step-by-step type, they
are more than adequate for
anyone who has done a bit of
home brewing or kit building
and who reads them over care
fully a couple of times before
starting. In fact, building the
LPA8-45 is very much like work
ing from a well-written
magazine construction article.
Coil winding and special parts
mounting procedures are fully
detailed , and even I got through
the process without any prob
lems or delays. Either model
makes an easy and enjoyable
afternoon or evening project.

Alignment is very simple.
Just connect the input to a two
meter rf source 01 the ap
propriate power rating. con
nect a VTVM or YOM to the test
point pad on the PC board and



The Message Memory Keyer from t ree.

New concealed UHF antenna f rom Antenna Specialis ts.

Two screwd river tuning ad
justments allow for precise tun
ing of the antenna to t he re
quired operati ng frequency.

With performance comper
able to an antenna mounted ex
ternall y, the new ASP-1 000 is
configu red to f it precisely in to
the space inside an automobile
tru nk orig inally designed lor
mount ing a 6" x 9" rear deck
speaker. The antenna mount
ing holes mate with t hose pro
vided lor t he speaker and the
antenna matches exactly the
6" x g" oval cutout.

Rf power rating is 125 Watts
continuous, bandwidth is 5
MHz minimum, and nominal im
pedance is 50 Ohms. The
ASP-1000 covers the 406 to 512
MHz range. For further fntorrna
non. contact The Antenna
Specialists co.. 12435 Euclid
Avenue, ctevetena OH 44106.
Reader service number A62.

WV·1 WILSON VERTICAL
TRAP ANTENNA

No b andswltching is
necessary with the new WV·1
antenna. It is an excellent low
cost 10-40 meter vertical that
offers an electrical quarter
waveleng th and a low angle of
radiation. Ad vanced design
assures a low swr on each
band.

For more information, see
you r favorite dealer, or contact
Wilson Electron ics Corpora
tion, Consumer Products Divi
sion, PO Box 19000, Las Vegas
NV 89119. Re ader Se rv ice
number W2.

is a 1024 x 1 bit CMOS random
access memory chip. The all
CMOS unit is virtua lly rt-croot .
In add it ion to the dual message
fu nct ions, the keyer contains
both dot and dash memory key
ing, iambic keyi ng, 5-SO wpm,
speed , volume, tune, lone, and
weight controls, as well as a
sidetone with speaker. The unit
keys both negat ive and posit ive
keyed rigs. Availab le direct
Irom Trac Elec tronics, Inc.,
1106 Rand Building. Buffalo,
New York 14203, or at most
dealers throughout the U.S.
and Canada. Reader Service
number T18.

RADICAL NEW TOTALLY
CONCEALED UHF ANTENNA
INTRODUCED BY ANTENNA

SPECIALISTS
A new UHF communications

antenna designed for total ccn
cealment yet offering perter
mance comparable to external
mobile antennas has been
announced by The Antenna
Specialists Co., major producer
of land mobile antennas and
accessories. The new model
ASP-1 000 covert antenna is
similar in design concept to
antennas uti lized lor jet aircraft
(NS is also a ma jor supplier 0 1
avionic antennas).

Produc ing a vertically-polar
ized rad iatio n pattern , thi s
cavi ty-backed slot antenna is
construc ted of rugged rein
forced aluminum wi th an ir
rid ite fi nish. Included is a silver
plated matchi ng network en
c losed in a protective cover.

TRAC MESSAGE MEMORY
KEYER

Trac Electronics, tnc., has in
troduced a new completely
CMOS state-of- the-art Mes
sage Memory Keyer. Contain
ing all CMOS integrated cir
cuitry, the Message Memory
Keyer contains two-message
capacity. Each message has
expanded 512-bit memory ca
pacity (SO characters, approx
imately). The keyer can record
at any speed and the messages
may be replayed at the same or
any other speed. A unique
repeat function allow s the
operator to repeat the message
played, as in calling CO. The
heart of the Message Memory

The amplifier has not only
given a big boost to my two
meter signal , but it's also pro
vided the satisfaction of
building a usef ul piece of
ecoipmeot without the hassle
of having to round up al l the in
dividual bi ts and pieces needed
lor such a project. And best of
all, at $109.95 for the LPA 2-45
and $89.95 fo r the LPA 8-45,
plus $2.00 per kit for postage,
t h e y'r e affordable. Bot h
models are also avai lable fo r 6
meters. Heavy-duty versions,
rated lor 100 % duty cycle, are
$1 5.00 more. There is also a
15-Walt ampl if ier for six and
two meters and 220 MHz. The
standa rd version, model LPA
2-15, sells for $59.95, and the
heavy-duty version is $69.95,
plu s $2.00 postage per kit.

Hamtro nics kits may be or
dered by mail or phone. VISA
and Mastercharge cards are ac
cepted. A handy pocket-size
free catalog describ ing all 0 1
t he Hamtronics k it s plu s a
use ful selection of hard-to-fi nd
components, anten nas, etc., is
available on request. Ham
trontcs. Inc., 65 Moul Road,
Hilton NY 14468. (716)-392-9430.
Reader Service number H16.

Morgan W. Godwin W4WFl
Peterborough NH

apply moderate drive and B + .
Then tune the six trimmer
capacitors alternately lor max
imum output. Continue tn 
creasing the drive slightly and
repeaking the capacitors until
maximum output is achieved
(about 10 Amps maximum cur
rent drain). Of course, during
normal operation you would
not drive the amplifier 10 its
limit. However, fo r alignment,
you want to tune lor absolu te
maximum output to establish
the proper load for the PA t ran
sistors for best linearity on
SSB.

The ampl ifier has an rl out
put meter detector c irc ui t t hat
may, lf desired, be used as an
aid during normal operation. A
VTVM or YOM, or even a sensi
t ive panel mtcroemmeter. may
be used to monitor out put. An
ammeter in th e B + line is
anot her ha ndy operat ing In
dicator.

TIR switching of t he antenna
is not prov ided lor. If a sing le
antenna is 10 be used with the
ampli fier and a receiver, some
fo rm of coax relay or other
method of switching suitable
for use in the 144·MHz range
must be provided.

Current dra in 01 the amplifier
at full out put is 8 Amps lor the
LPA 8-45. If the unit is used in a
mobile application, or powered
by anything other than a well
regulated and protected power
supply, an outboard filter is
recommended lor hash and
transient filtering and reverse
polarity protection.

If desired, the amplifier may
be mounted to a panel with
screws in the rett- and right
hand edges of the heat sink. It
may be mounted with standoffs
to clear the components, or a
cutout can be made in the rear
panel to clear the PC board and
the heat sink then mounted
flush to the panel. However the
unit is mounted, the fins should
be in free air to allow lor good
convection cooling.
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CUSTOM TRANSFORMERS

--

HEAVY DUTY
BEPLACEMENTTBANSFOBMEBS

OFF-THE·SHELF SPECIALS
r l ll,n XFMR, 2400 VII,C @ 1,511, ICII,5 2201240 rR I·41t1l . . . , 5 I 50
r lll,n XFMR , 3000 VII,C @ I 511, CC5 130I'RI·60LIl , ., ., 5195
r tll,n IIfMR, 3000 VII,C @ O,711, IC AS r 15/130 I'RI·1 711l . SlI 5
I'lJl,l EXFMR , 3 500 VAC @ lOll, ICII,5 I I51130 I'RI- 4 ILII . , .. . $ I 50
I'lATE IIFMR, 40 ooI46ooVII,C @ I .5A ICAS 130 r RI-6 0LB , . $ 19 5
r lA lE XFMR , 6000VCT@0811, CCS I I 51130 rRI ·4IlB . , . $1 50
FllMT XFMR, 5.0VCT@30AI 17 1'R1·9.5LII $ 30
FILMTXfMR, 7, 5 v<:T@ 1 IA ll11'R1· 9 .5lB , 5 30
Fll MT XFMR, 7 5 VCT @ 5 5AI1 5IHo r RI· . 4 6LII .. , $ 6 5
FILMTXFMR: 7 .5vCT @ 15A lI5/1 30PRI·10 .l lll ,595
Fil CHOKE, 30 AMr Bil llarWo un<! o n ';' '". 7 ' ' rod, $ 9
DC CHOKE : 8,0 H"n,I",@ 1.5 II, MP IX: 41lB , ,51 50
SWGCHOKE, 5 ·30Henrleo@I .OAMP OC13LB . . . , , .... ,. 5100

ALL TRANSFORMERS & CHOKES GUARANTEED FOR 24 MONTHS
Meny o lh ers elso nelleble . Write for free lIS! 0' quole on en, cu. 'om

I,.' n d o rme., Choke, or u lurable ...Clor.

II,LrHII, 11,710 r o we , .. , . . . . , 5 13 5
BTl lK·20oo rla te . 5 U5
COLLI NS 30S-1 rowe, .... , , 52 l 5
COllINSKWS-1 rla,e . ,513 5
COlLlN 5 5l (>f-2 r owe , , . . . .595
DE:NTRON 160 ·I Ol rowe' . . . . $ 125
OOll, KEl4Brlate. . . , . . ..$165
GON5ETG51l--1ooPowe, $ 95
GONSH GSB·201rower . , .. $135
H·CRII,Fn R5HT· n r o _ r . . ..$ 95
H-C RII,Fn RSHT-37ro_r .... , .. $ 95
HEII,THDX·IOOlVrower. .s 95

HEII,TH DX·l ooModl $ 95
HEII,THHX·10ro_r., $ 95
HEII,TH5B·220 r la'e . $ 125
HENRY2Krla, e .. . $ I SO
HENRY2K· 2 rower . . . . $ \55
HENRY 2K-4Powe, , .. , , . . $ 16 5
HENRY 3K·II, r lat e . . •. 5165
HENRY3K·"CX::Choke . , 5 B5
EfIT-6OlT Plale . , 5 125
H l 5oo Modu latlon. . 5 95
HI5OODCChoke ., , .. " . 5 7 5
NII,Tl NCt· 2000 r late .. . . 5115

4007 Fort Bl vd.• E I Paso, Tel(as 79930
T elephone (915) 566-5 3 6 5 O' (9 1 5) 7 51 -48 5 6

Peter W. Dahl Co.
B5.
......'''''.

All Davis Frequency Counters deliver highest quality at
low cost . But Series 7200 plug-in or battery-powered
Mini Counters are t ru ly m inimal cost, general pu rpose
instruments t hat sac rif ice no basic performa nce cha r
acteristics . No other counter offers such superior tea
tures at Mini Counters' prices. One year warranty on
assembled units, so-dey on kit components .
Z MODELS: Kit $149.95 Assembled $19995

• All Metal Cabinet • 11 5 Vor 12 VOller.t ion
• 8 Dig it .4" l ED Display • Seled able Gate Times. 1 & I sec

• Crystal Time Sa"" (I ppm atl er caL)
OPTIONS: port. ble w/ Ni.C. d 1I.lIary (Bu ill . in Cha rller) $39 .95

Crystal Oven (I ppm 1010 50'C) $39.95 Mandl. $5.00

Order direct from factory. Add $3 .00 fo r shipping , $1.00 e xtra
fo r C.O.D.• and 7 % sa les l ax in N.Y. Siale Payment by ce rtifi ed
check. money o rder. M aster Ch arge. VISA , Credi t·raled company
P.O. accepted. Mo ney back gua rantee if returned in good con
d it ion in 10 days. Kits retu rnable onty un assembled.
For more Information. request FREE DESCRIPTIVE LIT ERATURE.
or fo r In.deot h preview, send $3.00 fo r 32·page INSTRUCTION
MANUAL. Deta iled. illust rated. Cred ited ag ainst pu rchase of
eilher unit .

1]til III nriil j.... DHl DISTRIBUTOR INQUIRIES INVITED

,L!J lIJ~UI!I Affordable quality is the Davis difference.
DAYIS ElECTRONICS
636 Sheridan Drive. Tonawanda. N.Y. 141 50 • 716/874·5848

C!)EALER C!)I TORY
Fontana CA

We oarry th. follo...;ng: ICOM. Mrdland, Am
oom. DenT ron. KLM. Sw'an. Drah . T.n-Te<.
Wilw n . SST. MFJ . H~ -Gai n . lunar. N ~.

\li king, B&W, R«l i·\; il"w·all . Cu,h C.aft .
Mo<le~ . Big Signal. P ipoo.•10 . Full Se,vi"
Slo.e . 'oot.". Uet1rooln . I16lB Sin ... A•• .•
1'0"11R' ( :A 92335, 812·1110.

Sa nla C lara C A
Ila ~ aroa', n••,..' Amalur R.dio qo,., N..... &
,,-,. d Ama, . u' Radio ,.1.. & ..rvi", . W.
f.a,u,. K. nwood . lCOM. Wit-on. Y. ..u.
Alia,. T.n-To.: & man ~ mor• . Sh• •". M.dlo .
355(1 I.o<hi"• •• A•••"e. S."I. 0 ••• C A
95651. 147-4120.

Denver C O

Expe,im. nler ' , pa.adi,e! EI""l ron ie . nd
mechaniQ! eompoonenl, fo' compute. people,
.udio people, ham'. robol builders . ex-
perimenters. Opern ,i. d.~, ....".\;. (;.1 '·
El""I.o"i... Co. p.. 2839 W . 44lh ..... . . Drn ..
CO lI02l1 , 458·5"4 ,

N ew Castle DE:
Pau l WII, JQPX. Rob W"JQlS_ Serving
am. leurs in wuthern N. ... Je'>e~. Del..... . e.
• nd Ma. yland ...ilh the la,gest 'lOck of ama'eu r
elluipme nl and a<cessor;e, in D. law· are .
Del Am.'eur S.pply, 71 Meado.. Ro.d,
~r..- C II. Dt: 1971O, 328·11l8 .

r et! them yo u suw
their name in 7J

BoIse 10
A1li. nce. Amoom. C1R, <.u . he,. II. Dertl'on .
E<Igeeom, lCOM. Hustler. KDK, MFJ , NPC.
NYE. SST, T.o ·Tee. Wilson . Cu.lom )1«.

iron ic•• Illl9 Broad... y, Boloe ID 137()(i. Boh
W7SC 344-5014.

Preston III
Ro" WB7BVZ. h", Ihe la' S"'1 Slo,:k of
Amaleu, Gear in Ihe Intc-rmoumain W"'I and
the Be'l P.i""" , Call me for all ~our ham need,.
110.. l)idribo'int. 7B !>G. SI. I. , p ...lon 10
1Ju.:l , 1152-0830.

Bloominli(lon IL
Reta il - w·hol. , a le di" . ihu lo, for Ro hn
Towers- antenna, b~ Cu,h C.afl. Anlenn,
Sped, li .... KlM . W il ' o n . Hy -G a in,
T,ansceivers b~ T.mpo. R. g.ncy. Wilson.
Amoom, AI", bu,in." and marine ' adioo. Hill
Radio, 2503 C..E. Rd.• Blonmin.lon II. 6 1701 .
663_2141.

Terre Haute IN
Your ham h.adqua rle" local.d in Ihe h.att of
Ihe mid.' e. !. H"",l.r tl.d.onico . Inc.. 43R
Meado'" Shoppl"K t :...I..., P.O . 110, lOO l.
T.rte Ha"l. I~ 47M02. lJB· 1 4~.

Littleton MA
Th. ham 'lore of N E. ~ou <'an rel~ on. Ken.
"'ood. K O\-l. Wil",n . Ya..u. TknTron. KlM
.mp,. MW ,.. itch", & ....umet." . Wh" , k r
••da, d.lecto". Ilea« a' . R. gen"}'. anl. nn•• by
La"e n. Wii' on. H.."kr. G AM Tt:I ..(:O.....

I..... ( 'omm"ni.' li"" , &. .]""' '''0...... 1>75 (; •• •1
ltd . HI. 119 , l .i"l<'ton IItA 0141>11. 4116-304\1.

La urel Mil
W. Sloe\; Drake. Ten·Tee, Wil",n, leO M.
DenT. on. Tc-m po, Hy·Gain, Midland . MQ<;k~ .

Hu'tler. 4O-page h.m calalog ".;Iabk for
SI. OO ('efund able ...ilh lst purehase)-""iU
for C" h quol.! Th. ( :omm ( ·"nlr •. Ine..
l.u"" Pi.... HIe. 1'13 . " .urel Mil l OBIO.
792-0&00.

SI. Louis MO
E,pc-rimenle,'. pa, adi..! Ele<;l ron ic and
mech. nical componem, for OOmpUI ... people.
audio peopi. . hams . robot builders. u ·
pe.imentc-r•. Open ,i, da~, • week. G. I....'
D""ltonl.. Corp. • 81 2.1·15 Pill' BI.d., SI.
1..0,,;' MO ~130, 421-6111>.

Camden NJ
X-Band (& olher h.q".n,;.,) lIti"'o ..·. ,·.
Compone n!' & Equ ipmen' L.hor.ror) Grade
T.,I In'l rum."". Po..... Suppli"'. 1000', in
>lock .1 .n lim... BUY & SEl l all poopula.
ma. .._ HP, GR . ~'XR . ESI. Soren'en, SingCT,
Clc , Ucl runlc a ...,," ,oh l . ..., 14lJ hrry A••. ,
Camden ISJ OBI 04. 541·4 lOO.

S)TIIC USe NY
....'" Deal. WeT••de. We DI",OUnl. We PI.a,.~

v..,u. " .n..·ood. llra ke. ICO M. Ten -Tee.
S..an, DenTmn. Sl idiand. Cu,h Cralt. I<: l M.
Hy-Ga in. • to. Compl.te 2-..a) ,.,vice .hop'
Ham,""n. Rl dio (di• . 51.' .0 a .pai' Shop)
3201> t:.ic 81 .d. h ' l , S" ' ICU'" ISY U l 14.
44I>-nl>6.

S)TacuM--Rome-Ulica NY
I',",urin~' Va.." . ICO M. Orake. All.,. Den_
T"", . T. n· T"" . S"·a n. Tempoo, Klilt . H) .
Ga'n . Sl ", I . ~ . Wih on . L." . n , Midbnd
South .. . " Technic. 1 I',ooul·". You ...on·, be
di",ppornled " 'ith equ;pm.nt/"'VKe, R. dio
Wo.ld. On . ida ( 'oUnl) Ai, po'I.T••m;".1
RuildinK. Or i, kan, 1'0 " 13424. 337.U U.

Cleveland 011
Need ",,,ice on ~our 1.le model 0' old tim.
equ;pment? W. se"ic. all mak.. and model'.
Rale, SI9.% h•. Ca ll or writ•. Co mm..nk . _
lion' Wo.ld . Inc.. 4788 Stlt. Rd., (,..•• I. rId
Oh 441011, 39~-6J63.

SOuderlon PA
Tired 01 iooking al ad. ?? Com••nd tt) our
n." .nd u,ed equrpmenl you,~lf-r><"tln.1

.d.i.e (rom our 'I.W, (-olJ )e." o"mbin<'d h.m
",pe. i. n« , t J""I"'nic b ehln• •. 1 3I>~ . M.i"
Sl .. So"dr' ln n PA 1"%4. 12J· lloo.

Port Anli(l'I e'S WA
Mohile RFI , h,. ldinl! l or ,lim,nallon "f rgni_
lI"n .nd a lte.n..", noi.e,. Bonding ",ap•.
Cumrune" .. lo r "do-il·)u""c1f"' prOlo.:l ' ,
I'I.nl~ of !'rcc ad"i'e, . &1'" t: n~i.....,rint. 930
Marin. U. h ·e . 1'0 . 1 ." n ~.I.. ~' A 9B361.
457·0\104 ,

Ut: ."I .t: It ~ : Your ""mpuny Mme &. me.'.<UU
",m "o",uln up '" 15 w"rd, fnr u., lillie u.' $150
"'>ud,'"r 145 qu"rrerly If'''!'''''/)' ,\'0 memi,,,,
of ",oil ,mk, flu.,ine.If '" ,tFet/ cooe f'",,,,illed
reM <1 paym~l\1 muM F""eh U,' 45 d""' In uri·
""nce, Ihe deudllne for lhe April i."ue i.' f'rb,
181h. M",II" lJ ,\f"R,,~me. P"'eF"'''ou~h ,'o'fl
f!J458. A TT.'o'. Alroe COU1".
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CDNT ESTS

THE 73 MAGAZINE 10 METER AWARDS

The return of vigorous sola r activit y means that 10 meters
is once again a band to be reckoned with. 0 1' Sol's 11-year
cycle o f sunspot production is about to hit a peak, with the
result that QRP 10 meter DX is pOSSible.

Now's the perfect time to convert that old CB rig to 10.
American Crystal Supply makes a variety of simple and inex
pensive conversion kits, or you can do-it- yourself from me er
t tctes in 73. True appliance operators can purchase ready
made rigs trom Bristol Electronics or Standard Communica·
tions. To give you an added incent ive, 73 is offering two nifty
Certificates of Achievement for 70 meter channelized com
munications.

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

To give everyone an equal shot at awa rd #1, on ly contacts
made October 1, 1978, or after will be valid.

Well, don't just sit there. Get out your soldering iron, order
some crys tals, and p ut that CB rig on 10. This is going to be
tun, 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 ccmmercteuv-prceuced un its may be
used.

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

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

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

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

6) Each application for an award or endorsement must be
accompanied by a signed statement that all claimed eon
tacts are valid. No aSl 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 1D-40 or OX Decade Award. The fee for
endorsement stickers will be $2.00 each.

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

AWARD

Sf. LOUIS COUNTY

formation can be requested at:
Beata Operation Publ ic Rela
tions, HIBMFP, Box 2191 , Santo
Domingo, Dominican Republi c ,
West Indies.

bulletin will be issued until the
exact day of the DXpedilion,
containing interesting lntorrna
tion about the island and t he
operation . Suggestions or in-

,,,,,,,,,,,,,,,,,,,,

MINNESOTA-ST. lOUIS
COUNTY AWARD

This award is issued for hav
ing contacts with three stations
in St. l ouis county, M innesota,
with no date, mode, or frequency
restrictions. The award is also
available to SWls on a " heard"
basis. Do not submit QSl cards;
send log Informat ion, $1 .00, and
two 15¢ stamps to: Wilderness
Ham Rad io Ope rators, cer
tif icate Manager, Ron Heruth
WA0WNV, 321 Wyandotte Rd.,
Hoyt lakes MN 55750.

BEATA OPERATION
A Dominican ham radio

group affiliated with the
Dominican Radio Club is con
centrating its efforts on trying
to offer Its country and the
world the possibi li ty of work ing
for the fi rst time t he HI1 pref ix .
Beata Island is a restricted
area, a mili tary restr icted area
under th e admin is trat ion o f the
Dominican Marine Corps. As o f
October 19, the ac tivity was
scheduled for January 25·28
and the group wil l include:
Waldo HI8WPC, Max HI8M VF,
Joe HIBJAG, Mike HI8MRF, Tim
HI8MFP, and Carlos HI8XPT.

No stations other than the
above.mentioned are au tho
rized to work the HI1 prefix . If
any call was made prior 10 the
date of this DXped it ion, It
would no t be valid. A weekly

THE 73 BAND PLAN

Ct\.nn.1 Frl>q.(MHI)
1 28.955 LI.tening 3. c.lling
2 28.g75 .,loc. 1I moniloll"ll
3 28,Q85 Count)' hunti"ll - 1\01

r.g che...
• 29.005 .•. Beacon monilo<i"ll
5 29 015
6 29 02!> ...~c_ing(k>w"1 1

1 29 035
a 29055
g 29 0&5

10 29.015
11 211.085
12 29 105
13 29.115
1. 29125
15 29,135
16 211.155
11 211.115
18 29.115
19 211185 , . . Repeater channet
20 211,205 . . . RTTY
21 2Q.215 . , . O.car coordination
22 2Q22!>
23 21125:i , .. $STY
2' 211 ,235
25 2ll2'5 ~al'"

2'6 29 2'll5 ~at...
21 29215 ..•~1.
28 29285
29 29m

'" " ""31 29 315
aa 2932$
33 29335
31 29 315
35 28.355
36 293115
31 29,315
38 28385
39 29395
010 2ll.olO5 . . caear Ilote nl"ll

from IJiI9t 8

all DUF countries as per the
diploma of the Union F U st, 9
Belgian provinces (2 fetters).
DA2 STN/FBA (Belgian forces
in OLI, 22 cantons of Switzer
land (2 letters), and all o ther
Francophone co untries - LX,
40, 0 0 , 38 , 90 , 9U, 9X, HH, VE2.
French stat ions will give their
department number after the
ca ll . Example: F6ZZZJ67 and
FFA will give DA . .. /FFA. Fina l
score is the sum of the aso
points limes the sum of multi·
pliers. Send logs and summary
sheet 10 the RE F Traffic
Manager, 2, Square 'rruceine.
75009 Paris, France.

CLASSIC RADIO EXCHANGE
Starts: 2000 GMT Sunday,

January 28
End s: 0300 GMT Monday,

January 29
Sponsored by t he Sou theast

ARC, K8EMY, Cleveland OH,
the contest is open to all . Ob
ject is 10 restore, opera te, and
enjoy older equ ipment with
like-minded hams. A classic
radio is any equipment built
since 1945 but at least 10 years
old, an advantage, but not re
qu ired in the exchange. Ex
change your name, RST, QTH ,
receiver and t ransmitter type
(home brew send PA tube, l.e.,
" 6l 6"), and other interesting
pleasantries. The same station
ma y be worked wi th di fferent
equipment combinations, and
on each mode on each band.
CW ca ll is "CQ CX." Phone call
is "CQ EXCHANGE." Non-con
testan ts may be worked for
credit. Suggested frequencies:
CW-up 60 kHz from low band
edges ; phone-3910, 7280,
14280, 21380, 28580; Nov
icefTech-372O, 7120, 21120,
28120. listen to 10 meters on
the quarter hour, 20 on the half
hour, 15 on the three-quarter
hour.

SCORING:
Add the numbers of differen t

t ransmillers, receivers, statesl
provinceslcou ntries contacted
for eac h band. Multiply by total
number of QSOs. Multlp ly th at
total by the Classic Mu lt ip li er :
total years old of all t rans
mitters and receivers used,
three QSOs minimum per un it.
For transceivers , multiply years
old by two.

EN TRIES:
Please send logs, com 

ments, anecdotes, etc. , to Stu
Stephens K8SJ , 2386 o ueen
stan Road, Cleveland Heights
OH 44118. Include an SASE for
resu lts and a copy of the
Classic Radio Newsletter.
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Tiny Bas icfor ANY1802System
ClIMtl' $1•.••. 011 flOM Mo,,". $31.00.
SuperEHO"'IIefS. 30"10 off OIrjKI Allilin.. Of"1*• •blllanu,l S5,SCI .
onginll ELF lOt Bolf1l $14.'5.
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INTEGRATED CIRCUITS

Slm' dly I lIlpm,,,1. First Ii"e
parts only . Factory lested.
GuaramHd money b<!c k, Qua/
rty IC's and oIlier components
at IactOI)' priCes

OUEST Cosmac Super Ell Computer $106.95
Cootlpn lulu'" betote JOII dIodl to buy II'Y • ...,., H ila. _ .. ,lied IIId ''''Ie III'
01'-< COfIIPUI. TlIII. iii no"'"~ 0/1 1..It9'- 011 boir1l~p'~ovtpuIlIIll llll
!he In¥tlIIIoOrf ,"" 1\11 .. tilt__ e.. taonlII alit .... 1ft...... There. ~ 44 l*I
11I$0/.. ... En lOl l.olall lllonly T1II S- ll..-..re c:oMItlOf fof I't ants IIId I 50 pill
Ell is I srlIIIl """,II boInl QlIIlpul. N Goa COftIIedor lorlhe Olnt s.... bI........
II\IltJ~ ihrig. _ ... .~~ Iof ~ $liP",," _ $Od<olS !of lilt 1(;1 •• on
hIIIllg N 101 IIIl1IoIIlI ~1IIIMIll WlIh IlJ du<lId II !hi pra plllsalleUilld 901liVIIIstrUl:'
1nidWlI1inll....... IIIll .,. I • QlII¥ ~"" bon ,"",Ill!
onth Illillll_l _..,. filii' "lie . Ald ' ......, sdIools Ind umoerMoe$ .. nong tilt
.~. III'" ~K1 11I: . SuPer Ell as I courv III stuOy , OEM .IIW llol'
The s.,. E11 11ltlWn 1 11011 _01 pro- '-.0 Iftd resudl iIld OtveIopmenl
ll'I'" IoIllonG . 1Otong and .._ - SIIlGLl R1me_. _computers only o"«S.- En
ITtP", 1Ilt -"'tIl 1$ Illll II' tutu,•• ldllilMlnal C05I or 110I lI iI e- .
cliIHMIlI 01""'.1'1' _ pnce WoIl'I ' lIGl f .....,. fill allY , SI " En .. 5' . ,95 , """
s n , yOll CI/I '" lilt mtCl'OQfocaSOf ~p "*1$1 .,tilla U .IS . L.. "1'_ ""M
_ ... firth Iht lIMsI lCldreu _, 1t,1tS . e.tll. llaih,. calliMl .-11ft lIf1lIecl
llIll bllS dll,layl , "11I1 and . ... and li beled lron! Pi'>eI 12•.•. 1I1c.1 ......,.
IltM"lIIISlI'uo;llOlt$ Also. CP!J modi - ,n- 1Icb, lit SA .15..... krtl lne! opIJOM I iso mme
._eydl ft lhooon 011 _II LEO IIldocl· complele!l' assembled lOGtested

IOl limps 0.....81• . " 2 Pioe mOlll""~' pubIa_
An RCA 11!61 rill....'I*IR au, do*, 1'01I to bOlI tO' 1002 OOmQU!1ff wers lu .... libll b'r' sub'
W'lllKt lo )'O~, own TV .-Ih "" ,"",,*,,we-ncleo $CllplJOll Iof S12.OO ptf re-
mocI~lItOf 10 do llf~1CI ""d 1Il"'" Tht<,. I
"'Ill. eyJlIlll IlIOudlCl IOf ...f1ung 1'01/1 own
m~K Of I/$lng "","y mllK plOglllml ". dy
...mlll The 5~lklr a-npkfllf"'IY , 110 be usecl
to dn... rell,5 lor control purPOli1
" 24 ~., HEI k.,.llcI.... Indl,lClll 16 HEX 1;1'(1

~ I..., ,'u.. 11Ill, InpuI, ,"1lIIM'/ prlIllel ,

Super Expans ion Board with Cassene lntertace $89.95
Thll II lrli\' In ISloulllhng . , ,,, ,, Th'5 lloi1rd l1.ii s;mpljo l7y ca ~ing teem up Improvementi Ind
bten deligneG to 1110'" ,1)1I 10 (\I!(Ide M. you revifiionill't easdy do-ne ",,!h llle meneor. It,ou
"'Int " 1JPll0ne<l lb. SuO. ElOlftl ion laerd Ill'" lhe SUlllr Upl.tion laerd allCl b per
'Omll .../ltl n 0110. po." RAM f"lIy Idd,eS!· Monllo, t" monitor tsup andrunmllO 1I1he p"ih
I ble In~wIle rt In 64K ..,th buih ·in memory pro' of , bunon.
teet and I .'11,11' 'nlen." Pra_il IOIlS Ill... Other an boar~ OIlbOO5 ind ude h r,ll.1 InPIII
been mille fo' In other Opllon, on lhe 11m, ,nd Outp"' hili with 'UII hllMl, hlk•. T"~
baird Ind " 1~ 1 n,lIl, onla t" herd wood ceb,nll ane... ,ISY wnnectlOIl 01all AS CII kt'fboard totill
,lallQ sKle thtSuptr Elf Till bQl'd mel"del ilati input port AS232 111II 20 ml Curt.1II LoGO for
lor up to SK of EPROM 12708, 2758, 2716 or n t,lI!ype or otlle' dl~ce If' on bOlrd 11ld if \'lI"
27161 . nd " tully lodrl1'~ IS12 00 _1 1"e l Illlll more mtmory lMre are two 1·100 IIots fa'
EPR OM can be used tor till mollitor and T",y lllllC RAMOf ~deo blll'di , "Godbout 8KflAM
!la1iC or 01,., purposel blllid iu.,illbll fo, 5127 95 PIr,I1.Il/O 1'1111I
AIK" "'" 11 0M MO~IIO' SlI.1:5 II I'IIlil ble IS $1.15. es 232 S4.~ , m 20 m, IfF $1.95,
In on board option ,n 2706 EPRO M...hlch "", S·100$4.5O. " 50 , luoRnKIof I II ..,tf1 ribllOll
been pr,progremmed ...ilh a prClll'lm loader! cabl, IS a\l3llable at $12.50 fOf Uiy confllCllOn
lII"or end "'0' CIIe<:iu"ll m~~, hi' ClSsellt betwe... lI\e SII"", E" and the bp. EloanlloR
' lid .. ... '.. loft ...ar" IrelOclllbil ca.selt, fde) .o.~ .

allQllll' Ilclu_ t,o," Quell It Indudl!ll rtglsttl" The 1'11_ hPlllY tor/l'll SuperhllinSOII Boa'd
..... , nd readout. Vlllto 1/f1lP'''CS d"..... 101I11 IS 151mp I"P IllY ..Ih ... 8y ± 180 . 120 ~ 5Y
bliniung cursor end DIOcI<I'IIOY' ClPlbollfy The ReGulileG VOliges 1/1 .. 5Y & .. 120 $29 95
S~PI' MllIIIIOf . ...mtn IOIIh lUb'OOlrln 11Ow· Dtluxe verlolOn indtIdes IIle ta$e lit $39.95
ng lIStrt!(l t. , ,,,••1'II101 ot _or IunCllClns

0l9P I 50
0l9S 195
OAI5P 2 10
OAISS 3tO

'"395
'.50
.50

5127 00
2'''.m.,
~..,
9015.00....

$'• .•
Exl..- 80trd SI."

5-1 00 Computer Boards
6K SIP; RAM KII

161( StaIlc: R.Ul lUI
14K StaIit RAM KlI
32K l)yniIrOc AAM KlI
64K D,ninw; RAM KA
lIK/l6l( fprom KlI ,_ PRO MSI
V\deo lnlertace Q

liIotflet_d 13'.

D Connectors RS232
25 PwI Sutu".OIlifUres

"""0'"'"
"""RS232 Com"', SIl

StopWllth kit $26.95
f ill S.. d111't blnery OPe<allCl 2-5 "fOIl
32763 '1Hz cryslll &ceuIlIq T,mn 10 59
""".. 59 sec.. 991/100we T_ . d, split
ooIll Ta,Ior 7205 chiCJ. II COIII9(IIOIIIlI ......
case fiji .../f UC!JOl1i

Sinclair 3'11 Digit Multimeter
e. ,,lo(; OPlf lmVIIId IfrlA rtSOMlOn 1Iesos·
_to 20 mill 1"10 1iCWk)' SrnII. POf'aIlII .
COfII\IIIltlylSllfll iII _.1 " ....,-1lIIl
_ _ , $5t.e

2.5 MHz Frequ,ncy Counter Kit
ComoleI' lot lnl caM $37.51
30 MHz Frequency Cou nter Kit
complet' lotlnlCIII $47.75
~~"" 1lI1'll 3~ "' >;: 11

1978 ICUpdll' MiltII' Ma....al
19111t lJpdII, "'ttr MII'I\I1II $24.51. Con>
.. It 0lU MItCtOO. 2175 PO MIst......•
..01 QII4lI 0..- 42,000 c«tlS ,"""oes
f .., ",*" .-..oe Ilnugh '911 DooneSllC
110-' S3 50 for. S6 1ll1

Video Modulator Kit $1.95
eor-t fOUl" TV " "'0 IlIIgft QUIIIIly _or
MIfIOul , lI«ling 1IOflOl1l1OUlQl. Coml:*te -.t
"'"' lUI 41Slruetionl

Digital Temperature Mettlt' KIt
"'door ...s 0Ild00r. Swlldles bick IIId IorII
B""'lflll. so· UO reld oul$. Noth",g 11_, ~

IYlflibil . "11ll5 no Iddlllllllll Plrts I. corn
pIe1" lui operel"", Wi'ml.lsur, -lllll" to
• 2OlJ'f. ' ",,!fIs ot I degll11. III or ~qUIll

V.., I tcllll:le $n ,1:5
BmuIIMh_llwoool ~"'bcuI $11.15

NiCad B3t1et'Y finrtCharger Kit
CIfIIM SIlllfII<I OIls II.- "' '''-1 boIcl l~1II
II'd tIIIII dllrgn \tIc<II up, illIl_ -.t. 1\II
lIIIIb III<llft5lr\ldJOns SJ.n

PROM Eraser
u.<_ u soml)leol

Clock Cllendar kit $23.95
CT7015 d1fet> _ dltiI~ lilt, a.nlI
filii on 6' LEOS -..tIl AM·PM IAdicIlof
Alerm. ilolI teau.. iIIdudn bw:z• . COII\jMele
*"h II partl,~~ Ind "SIl'_....-

NOI • Cheap Clock Kit $14.95
~MfY'l1linll netOl CIII 2·pt IJOIfdJ
&- 50" un Ilospliys 5314 ckK:I; C!'CI, ....
....... (Uj......IbIl'dUioRna lirwI
......... cIIprrs 1IIo ....s- tI .'.
...." .AM....., nus
60 ttl CrymI TIm, Bile Kit $-4040
e-tt clocb ...... M:. ...~IO
c>yIlII 0.1 .'lI1CQACY Q ...
cutes pt~. Mlot53!l9. (J'y$&II. retiltorI,
,. "." ooIll tm\".-

RCA CosmiC VIP Kit 229.00
'o\dIo comllUlllf .-1ft GI"'" III<l GflllflCl

Auto Clotk Kit $15.95
DC -. ..h 4· ~"""I UIIS '-1Qflll
MA- l 012 moduIt 0IIlfI *'" 011OO"~
lO'lt diIMw. (fYII* , ..... pt ~rdl f.,.
~, ,*",. _loOS Md S3 95101' tlau
"ul lSI<' .,.., cae 1IesI"'~'
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NOW...FREE PHONE!

Bob Ferr~o . W6RJ K6AHV, JIm Raller ty. N6RJ
otlle' well known ham s qrve you ccc neous.
pe'sonabl ed servic e

854·6046
CALIF. CUSTOMERS PLEASE CALL OR VIS'T STORES LISTED BELOW

PLUS FREE SHIPMENT
ALL ITEMS U.P.S. (Brown).

CALL US FOR SPECIAL PRICES ON:

'.

ICOM!

"" H31

KENWOOD!

I

SAN DIEGO, CA. 92123
5375 Kearny Villa Road
(714) 56().4900
Hognway 1 6 ~& CI,," emon, Mesa Blvd

VAN NUYS, CA, 91401
6265 Sepulveda Blvd .
(213) 988·2212
S<ln 0'''9'' F.. ~ al ....<Cl"'~ Blv<:l

OVER THE COUNTER (Mon. thru Sat. 10 AM 10 5:30 PM)

MAIL ORDER, Phone, Write,

1m de east KnollS B,,,ry Farm

ANAHEIM, CA. 92801
2620 W. La Palma
(714) 761 -3033, (213) 860-2040

YAESU!

BURLINGAME, CA. 94010
999 Howard Avenue
(415) 342·5757
5 moleS soulll on 101 f,om S F A<rpo<l

DRAKE!

• ALDA. ALLIANCE. ALPHA. AMECO. ATLAS. BIRD.
• COE. COLLINS. CUSHCRAFT. CURTIS. OENTRON.
• DRAKE. EIMAC. HUSTLER. HY·GAIN. ICOM.
• KENWOOD. KLM. MFJ. MOSLEY. PALOMAR. ROHN.
• ROBOT. SHURE_ SWAN. TELEX. TEMPO. TEN-TEe_
• TRISTAQ. TEL REX • TRI-EX. WILSON. YAESU. more.
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SAVE $25.00

Model 8100
Frequency Counter Kit
• Range: 20Hz to 100MHz
• High Sensitivity
• Resolution to 0.1 Hz

Now you can torqet about price /performance traoe-otts when
you select a frequency counter. In Sabtronics' Model 8100 kit
you gel all the character istics 01superior performance at a low .
affordable price

This frequency counter, employing LSI techno logy, has the
performance ana mput characteristics you demand: guaranteed
frequency range 0120Hz 10 l 00MHz (10 Hz to 120MHztypical):
se lectable hi /lo impedance: superior senSItivity; selectable
resolut ion and selectable ettenueucn. Plus an accurate time
base with excellent stability.
An a.digit LED display features gate activity indicator, leadi ng
zero suppression and overflow indicator. You wou ld expect 10
find all Ihese features only on high-priced inst ruments - or from
Sabtrorscs' advan ced digital technology.

-, q q q
__ aab tro nics e

The amazing Sabtronics 2000 is the choice of both professionals
and hobbyists. It's the only portable /bench oMM that olfers so
much performance for such an astonishing low price,
You get basic DCV accuracy of 0 .1% ± 1 digit; 5 functions giving
28 ranges ; readings to ± 1999 with 100% overrange ; overrange
rnoscanoo: Input overload protection; automatic polarity; and
automatic zeroing

The all-sol id-state Model 2000 incorporates a single LSI c irc uit
and high-quality components. Our clear, step-by-step manual
simplifies assembly. Complete kit includes a rugged high-impact
case ideal for both test-benc h and fie ld use.

BRIEF SPECIACATONS:
• Frequency Range: 20Hz to 100MHz guaranteed. (10Hz to
120MHz typical) • Sensitivity: 15mV RMS , 20Hz to SOMHz (10mV
typical); 25mV RMS, SOMHz to l00MHz (20mV typical)
• Selectable Impedance: lM12 125pF or SOU • Attenuation: Xl ,
X1 0 or X1 00 · Ac curacy: ± 1HZ p'us time base accuracy ' Aging
Rate: ± 5ppm /yr. • Temperature Stability: ± 10ppm, O°C to 40 °C
• Resolution: O. l Hz, 1Hz, 10Hz selectable ' Display: 8-dig it lEO,
overt low indicator, gate activity mdicatcr s Overload Protection
• Power ReQuirement: 9-1 5 VOC @ 330mA

Model 2000, 31f2 Digit
DMM Kit
• 5 Functions, 28 Ranges
• Basic DCV Accuracy:

0.1% ± 1 Digit

BRIEF SPECIFICATIONS:
• DC volts in 5 ranges: 100 p.V to 1kV • AC volts in 5 ranges 100
p.V to 1kV • DC current in 6 ranges: 100 nA to 2A • AC current in
6 ranges: 100 nA to 2A · Resistance: 0, HI to 20MQ in 6 ranges
• AC frequency response: 40 Hzlo 50kHz ' Display : 0.36"
(9. 1mm) 7-segmenl l ED o Input Impedance: 10MU 0 Size: 8 "W x
6.5"0 x 3"H (203 x 165 x 76 mm) 0 Power requirement:
4 ,5-6.5 VDC ·4 "C" cells (not included).
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Special Offer! Save $25.00·
II you order both the frequency counter and
oMM kits now, you pay only $144.90
incl uding shipping and handling . You save
$25 .00 off the combined regular low pr ice 01
$169 .90. Order both kits now. Th is special
offer good lor a limited t ime o nly_

" Specia t offer good in USA o nly.

"",S27
Making performance affordable.

•

r------------------------------,I s.bl~ Inl_tlonel Inc. 13428 f loyd Circle 0.1 '-1 Tx 75243 "13-1" I
I D "ft , I ....110 tak. _ tao- of,..... .,..cl.. sn.oo-on _ .' I
I P_- I100_ .._2000kil(.lloronlyS'"_tolotallndudlll9 . hiP1>1n9 I

_ Nncllin<g S

I PIeaM tef'lll MOO4Il 8100 F,-..ncy eoun'M ~,I( ,) ~ $89 95 N 5 I
I St,,",".... and n.ndIong S 500 uno! " S I
I PIeate tef'lll Model 2000 OMloh,U) "" 56995.. 5 I
I SI"ppong.-.dn.ndIong S 500 un~ ' 5 I
I r ..... ' .......I1I..sdulnla. 5 II r__ 5 I
I 0 cnec~ 0~ Ore* 0 C'*ll. my Masl'" CII.Il'll'" Vosa I
I ~No [ .pm I
I N~ I
I Addf_ I
I Crty SlaM _ Z,p I
II- "USA only. CANADA: $6.50. f OREIGN: S19.00AIRMAll. !
------------------------------~





Price
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Style
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AXIAL
AX IAL
AX IAL
MYLAR
MICA
DISC
DiSC
DISC

Slo.e Hours M· F 9-6' SAT 9-5
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PARTS BOARDS A IIreat way to buy
parts On a DUdget We guarantee your
money' s worth , ONLY$1.00 al.

Fo r Ma.ter ChargeNi88
Ordera Use Our

TOLL FREE HOT LINE:
1-800-426-0634

for areaa outside Wa.hington
( incl. Aisska a Hawaii)

O.E.M. ' . WELCOME :;;rl'=

10 STATION PUSH BUnON
SWITCH ASSEMBLY 4 Push·
OnJPush·Oft, 6 Ganged Pus h-OnJPush·Off
DPDT $2.50 each.

SELECTED VALUES
These items are chosen trom Our vall in
ventory of Indust.ial qua lity components:
ExtrUded heat sink 10 718" by 2 114" by
5IS". .. $1,49
5OO0hm P·C moun t t rimmer . ,20¢
Linecord .18 9a (f. . , ... 2~
74LS175 Quad Dfl ip·tlop,. 50¢
S.P.D.T, suD·min slide sw itch , , . , 40¢
SP.S.T. P·C SWiTC H, . . . . . . 20t
ACIDBRUSH. . . " ..... , ... , . , ,. l Qc
SMITH ' 8523 SPACER .5 by 118 hole ee
2 condo .24 Spiral wrap shld. ca ble . 10¢
14 PiN DIP HEADER , , 35c

ROTRON WHISPER F AN
# W R 2 H 1 3 Blade 4" Diameter 75CFM
11 5VAC. NET $17.00 YOUR PRICE $9.95
Wait now, these are not pull-outs o. eorne
thing like that. these are new!

CAPACITORS
C.p.cilance VoUa ge

1000uf 25 VDC
220uf 25 VDC

2000uf 25 VDC
40140 150 VDC

tu! 15 VDC
.018 ' 00 V
,001 , 00 V

".oa
.,

KEYBOARD SWITCH ASSEM
BLIES Sp ring con tact type 61$2.00
(Which enables you to re·assemble 3 com·
pilOte groups of 4 s witches.)

CLAIREX PHOTO CELLS These
have a feal US EFUL range to them. Any
project involvinll co ntrol tram ambient
light levels will utilize this photo ceil,
Lillhl res istance l K, Fast response , . ' 56
Diameter. 75( each Of 21$1.00.

....... ........ .......... ............. "" ,;,••

.-!'!\ -... .-...,. .... .,... ...
•

DEFECTIVE CALCULATORS
Weil, SOme are and some a,e not We can·t
a!lold the time to test them. $2.50 88 . Bat·
teries not included. 21$4.00

KEYBOARD HOBBY BAG cere
pare. then ,ealiy save with our calculator
hobby bag assortment. Each one contains
3 calculator keyboa.ds . All this for only
$1.75.

#3 0 KYNAR Blk.. Brn., Red.,Or" Ve l"
Grn.• Blu.• vrc., Gry" Who
We wii l do our best to sh ip the color you
specify. To ensu,e prompt delivery of your
orde, we will s ubstitu te colors should we
be temp . out. unless you specify othe.
wise. $2.36 per hundred tool spool;
$14.16 per thouu nd 1001 spool:
MUltlp'es 01100' only.
Call us fa. quotes on larger qua ntities.

PLASTIC PARTS BOX Anice iittle
hinged·top box fo ' sto ri ng a ll your small
parts . O,d, 6'A" by 3'/," by 2", 75c ea.
101$5.00.

TOGGLE SWITCH J B.T. ' .lMT
423, Subminietu... 4 P.D.T. !5 amp. @
125 VAC. LIST PRI CE $5.95. YOU R PRICE
$1.11 el .

FLAT CABLE CONNECTOR
Fema le 34 Pin Socket!iO<l .ach

CALCULATOR BUBBLE DIS
PLAY BRAN D NEW pocket calculator
displays. Ranging from 6·9 digit. YOUf luck
$1.25 ea. 31$3.00

REPEAT OF A SELL-OUT Acern 
prete 12 beer elig ita lcloc k. Some are ma n
ufact ure line rejects . som e are returns.
and some are just scratched. Features'
hours· minutes- alarm- snooze a la' m.
Parts value alone would equal $20.00, you
pay only $6.00 al.

COMPUTER POWER SUPPLY
TRANSFORMER PRI. 110/220 Vac;
SEC. 12.1 V@9A,44.0V @2.5 A,t2.9V@
2,0 A, 12,9 V @s3.2A. Only$".95 ...

EDGE METER 1()().(). t OO ua 1/2" by
11/18" . Compare with other meters
costing $6.00. ONLY $2.00 ea. Why pay
more?

TRANSFORMER s.c mount. prL
t 10 VAC Sec. 12:6 @ 1 amp. $1.25 &8.

5 FUNCTION L .C.D. CAR
CLOCK Wait no lonller. We brOUllht the
price down on LC.D,s. This is not a kit. It
comes completely assembled. ready fa,
you to ea s ily ins tall in the dash 01 your
ca'. boat. or RV. 5 func tions. providing
hours· minutes· seconds- month and day,
Power is provided tram a simple pen li ght
cell which will service for about 2 years.
Night lighting is throug h connect ion to
your existing dash lights . Time accu racy
to 4 seconds per month. You won' t need a
magnifying glass to see the time. eithe r
This bea uty boas ts a big V." character
display, Which. inc identally, has pa ssed
the te mpera ture extremes encountered in
an a utomobile. Balte.y not included.
$24.95

FAIRCHILD # 7 B H0 5 Pos. 5V
5 Amp Regulator (TQ-3) NET
511.00; You. COSI $1.95 0' 21$3.00

CLOCK DISPLAY NATION AL
SEMICONDU CTOR 6 digit rnulttplexed
disp lay. V," characters, (Common anode~

A ,eal buy at just $1.00 .1.

TRANSFORMER Pr l. 110 VAC Sec.
11.2 and 5 VeT @ 1 amp. II~ • •.

LINE PAINTER HAMMER
DRIVER BOARD e ach board cce
tains approx. 130 each j/MJ E800 (Si licon
Da,lington NPN hie 750. 1,5A). About
$130.00 worth, ovor 100 l N4oo1 diodes.
plus support chips. Tho whole package is
yours for only $14.95.
HURRY, WE DO N'T EXPECT THESE TO
LAST VERY LONG!

EUROPEAN 220V LINE CORO
Building someth ing fa, export? Then you
might need this. «Ie &8. 10/$3.00.

Electronic
Sales~",

==~..~;.;.,;;;..~., 11lli'llll "PllllllC'S'=M-,=~='~=."~_
Corp. Hclqu. , 2322 1at AWl . , SMl;tle, w..h. 9 8 121 • (206]682-5025

...,, '.'
1~*·

·Fe.......-...-.....-.. ..-...... ..... ....... ....

, "_d."
t , ......,l.',
LL,jl.-+
LWL.i
b o.c:.L
oec!:"
=:..c:Je-

::::1--_..-_........ _....... -

CALCULATOR GUTS Experimen·
ter's deligh t. Each ~eyooad Includes a
monolithic calcu lalor Chip and a disp lay .
These are rejects. It migh t be somethi ng
s imple to ,epai, Or il could be very nasty.
At this price, who cares! 9 yolt. 51.50 ea.
3/S3.oo.

"'10""

' 6 P,n Low P<o' ;'e SO'O", Tab
' I! P", StM<l.,O >j e' G~ ' ~ Solder Tab
24 P,,, l ow Pro hI!! Solder Ta b GOlO

CLOCK DISPLAY National Semi. 6
Digit Mulliplexed Display: .33" Characters
(Common Cathode).
A REAlllUY AT JUST $1.00.

DIP SOCKET SPECIALS

.,~ ~~~----,.

, ::;0 20B 10 ."
CtNr.H ?5? 10 3() !I;O

GAlliUM PHOSPHIDE LE.D.
Provides Higher Intens ity Than Regular
LEO's: 11·3/4 Dome (Red Diffused)
AND Part ' 114 R 1-99 .. .22c 1oo + _.. 2OC
We . lock the fotiline of AN D L.E.D.'a

INSTRUMENT/CLOCK CASE
KIT Perfect fOf your optc p,ojects . Solid
aluminum construction with rea l walnut
sides, 0 .0. 5-318" by 5-318" by 2". $6.95 ea

DB-25 FEMALE CONNECTOR
Aunique assemD ly orig inally adaptmGthe
RS232 Type Connector to Uat cable. $1.50
.,ch or 21$2.50.

EDGE CARD CONNECTOR
Cinch Jon es 10120 Pins .156 Spac ing PC
Mount 8~
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our Best Seller
your Be st Deal

FM MINI MIKE KIT

- CLOCK KITS

A SUp<'r h.g h o...la,manc.. FM
"""ele.s m, k.. kit' Tra nsm,,, a Slable
"gnal up 10 300 ya'ds "",tn exc ep ·
Mnal aud,o Qua loty ~Y muns of '15
bu, lt ,n elecl'el mike K., m"lude.
case , mike , an-off sw,teh, anleona
balle rv and supe, msUuct,ons ThIS
,s the l,nest uM aV3dable

FM·3 k'l $12.95
FM 3 w"ed and re..ed 16.95

T,y your hand at bUlfd,ng the t,n ...t loo king
cloc k on the ma, ke t Its sahn lIn ..h "nodiled

alu",!,num CaSe lo OkS g'IMf an ywhe.e, whll.. '" 4"
LED d lg,ts p ,o_K1e a h,g hly readable dlspla¥ Th'S OS a
comp lete k,t , no e, t,as n....oe d and ,t Only 'ak..' 1-2
hours 10 assemble '(our cho lc" 01 case colors
"I_e r, gold P'On,.. , Illack, Plue (soec ,ty)
Cloc k k'l. 12 24 hou r, DC-5 $22,95
Clae '" w,tn 10 m,n 10 !>me'. 12 2. ~o"r,

DC-IO 27 ,95
Alarm cloc k 12 hou r only.-OC-8 24 ,95
12V DC c ar cioe k DC-7 27.9 5
Fa , Wife d and tested cloc ks add $' 0 00 to kit o"Ce

..l.--::::::

12/$2,0 0
10 /$2.00

SUPER SLEUTH /!!I.~.
A ' ''pO' ..,n..t"". am- ' '
o l" ,er .. n,cn w,n 0"'"
~p a 0<" d rop at 15 feel'
Great to' mon,w ,ng baPy', room 0'
a. gene,a l pUlPOse ampl,t>er Full 2
WrmSOYlpu t r~n s on 6 lO t5 vOllS
uses 8-45 onm s peake ,
Compo"le >" , 6 N-9 $5,'5

SIREN KIT
PrOduces up... rd and downwald
wa ,1eharacte"",c oj • pat,e" S"en
~ W pea kaud ,o outpul, ' uMon 3.15
_oils use. 3-~5 o nm speak. r
Complele k,1 5"'-3 $2,95

POWER SUPPLY KIT "
Com plete '''0 '. r. gu- ~
laled POw", supplv pro- / .;
..des ~a"aP'" 6 ,<. 18 •
.0Itsal200maand. 5Vat'
Amp Eocenent load ' eg ui,"on,
good loIle! ,ng and sma ll s IZe Le..
".nsto,mers ' "",,w' es 6,3V~. 1 A
and 24 VCT
Compiele kit, PS-3LT $6,95

OP·AMP SPECIAL
741 m,n i d iP
B1·FET mm l d iP, /41 type

VIDEO TERMINAL
A comple te ly sell..::o nta ined , stand alone video te r·
mina lce-e. Reoq uires on ly an ASCI! ' ''yboa rd and TV
sel la becom.. a c o mpl..t.. l..rmioal unll, Two un ilS
a vaila b le. Cammon leat",... a re s ingl.. 5V . "pply,
XTAL con trol led s ync and baud , a t..s (lo 9600 },
compte t.. com put..r and k" yboa rd controt o f CUllIO'
Pe " ty e rro r contro t and dosplay, Ac cepts a nd gener
at... seria l ASCII p lu, pa ,a llel ke yboard in pu ', T~..
3216 is 3 2 c~ar, by 16 lines. 2 pages w it~ me mo ry
du mp,feature , The 6. '6 " 64 Cha r, bV16 lin... , wit~
scrOlltng. upper and towe r c ase (o ptoo na l) and ~a.

AS·232 and 20ma loop mlertaces on board Kits
include SOCk..ts and c o mple te documenlatiOSl
AE 32 16, lerm lnal c ard Sl49.U
RE 6.1 6. lerminal ca ,d 189.U
Lo wer Ca se o plion. 6. '6 o nly 13.95
Power S u pplVKit ".95
Video/ Rf Modulato r, VD-l lI.U
Assembied, te sted unotl . a dd 10.00

30 Watt 2 mtr PWR AMP
S imp le Cla.s C powe r a mp f..atures 6 t imes power
ga,n 1 W 'n for6 ou t, 2 In to r 15 0u l, 4 W ,n for 300ut
Ma x oUlputof 35 W Incred ible ~alu e , compl..te w ith
alf pari . , less Cose and T-R relay
PA-1 , 30 W pw, amp kit
TA· I , RF sensed T·R , e lay kot

CALENDAR ALARM CLOCK
The cloc k tha1. got ,t a l" 6· 5" LED., 12 24 hou',
snooze 2 4 hou r ala , m 4 year ca len da' batte,y
baC kup, and loIs more The .upe' 700 1 chip" used
S "e' 5x4 .2 onches
Co mpte te kit le ss case (nOI a~ a l lable)

OC-9 $34.95

$ 27 ,95
2 ,50

$22.95
$2995

$5 9 5

TONE DECODER
A complele !It:)
tOM deCOde' o n ~
a Si ngle PC board
Fealu,e. 41JO.5000
Hl adjuSlable range Yra
20 tu,n POI, ,000a9<' 'eguoao,on 56)
OC u..,lu ll01 loucn-tone ""eoo,ng
lone Pu'" de,,,c.,on FSK etc Can
also Pe used as a .. able Oone en
cOde' Flunson~t0 12~Ms

Complela k,t TO·l SS.n

COn"el," any TV to .,deo "",n ,'or
Supe, " ab'e, lunable o.e, c~ 4-6
Auns on ~-l~V, acceots SId ..Oeo
s,gna l Besl Un<! o n the ma '"""
Comple te kll 110-' S6,9s

WHISPER LIGHT KIT
An ,ntele.. ,ng >" , sma ll m,>e p,c >s
up sounds and con"" ,ts tn"m 10
I,g nl The IOude ' the soond the
P"g ht. r Ohe "ght Completelv s.O!·
conla 'ned, Inciudes mike runs on
IIOVAC, controlS up 10 300 wall.
CQmo le,~ . ,t Wl ·t S6,9S

a,
m£..

12 24 no", clock ,n a beau
,.1ul plasl 'e Ca"" t"atu ,e. 6
lumbo RED LEOS h,gn acc"racy (Im,n rno). easy 3""of"hookllO dISplav blanks w,tn ,gn,Mo, and supe'
,nsH" c loo ns Op\Oonal domme, automat lcaO ly ad ,uS1S
d<splay to amb ient hg~t leyel
DC·' I c loc '" ""'t~ mtg br.c .....t
OM· I drmme, .daplel

The UN·KIT, only
5 so ld<!r COI'1nll!'Clions

He,,"s a supe' loo ..,ng, wggM and aCC,,'.'e au to
clock wn lch ,s • SMp to bu,id and ,nstall Clock
movernenl ,s complele ,V assemb led-j'ou onl~ solder
3 ...,,"s and 2 ,,,,,teMs, takes at>out 15 mm,,'es '
D,.p lay oS !><I9"t green ""In automal1c brigh tness
control pMloCell-<lssure. you 01 a n'gh ly ' .. ada bl"
d ,splay. day 0' n'!lht Comes In a salon lon,sh .n·
Od"ed a lum,num ca... "",en can be attached 5
d,t1er""1 wavs USing 2 .,ded lape Cho,ce 01 s".'"
black 0' go ld case Ispec,ly)
DC·) .,1, \2 hour tormat
DC·) wlfe(l and lested
110V ACadaPle,

Under dash
car clock

PRESCALER
E' tend tne range 01 your
counle r 10 600 mHz Wa"'s
"" ,I~ any counter Includes 2
t'anslslor ple·amp 10 goY" supeo' sens, IYPoca lly 20
my at 150 mHz Spec lty ~ 10 or + 100 ral 'O
PS-I B 600 mHz p'esca ler
PS-I BK 600 mHz pr..sca le r ",,1

CAR
CLOCK

Ag'eal al'"nhOn Il"""" wh'C h aller·
na'ely ttasMes ? luml)Q LEOs Use
tor name MdgeS PutlOM wa,nong
panell lgh"', anyrh lng' Runs on 3 10
t5 vallS
Com 'eO. >" Bl ·t

Sf><! mu..c come alIVe' 3 dille rent
''lints tl'<'er w,th mus,c One I,g ht
'0' lows one to, me m'd-range and
one tor tne h,gh s EaCh Channel
,nd " 'duany adlustable, and d...e.
up to JOOW G'eal to' part.es, ba nd
muSiC, OIIe c lubs and more
Comple te 'rl, Me· t S7,95

COLOR ORGANf MUSIC LIG HTS

LED BLINKY KIT

FM WIRELESS MIKE KIT
Transm,,. up to 300'
10 an, FM broade...
rad'o , uses aoy I,P" oj
mike Auos on 3 to 9V
T,pe F'M _2 hasa~ seo
. '1'"" m,ke ",eamp stage
f M·' k.t $1,95 FM·2 kit $4,95
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P8 Kit $10.95
P16 Wired $21.95
Specify Bond

$12.95
$24.95

$18.95

$34.95

MOUL RD' HILTON, NY J4468

QualityVHf & UHf Kits
At Affordable Prices

P9 Kit
P14 WIred

Greoot for OSCAR, SSB, FM, ATV. 0 ....... 10, 000 in
u.. througl-tt ,.... -..orld"" all 1>1"" of recei .......

IlUlLD UP YOUR OWN GEAlI: fOR MODUlAR
STATIONS, REPEATERS, & CONTROL LINKS
• Itoled for Conti_ Duty • ~ionol
Sounding Audio • 8uilHn T,, ' ing A;c:h

Specify Bond ~en Ordering

T50 SO" Chonr>el, '1W Excit.... for 2M, 6M, or 220
MHz ~pedlybond) •• •••• •••••••• SA9.95

TSOU Si" Charnel, IW EKcit... for of3l)-of50 MHz
uhlope",li"" • • • • •• •• • • • • • • • • • • • $049 .95

., Min iature vhf model I", lighl .pace. - . ize only
1/2><2-3/8 .,Model. avoil to c...... r any of MHz
bond in the "'"II" 2lr23OMHz _20 <1> goin . 12V

., Delu"e "hI model for opplico tion.........r e space
permi,. • 1- 1/2 " 3" • Model, owil to Caver ""y
of MHz band in the 26-230 MHz range _ 12 Vtk
.. 2 ••• _ Ideol for OSCAA " 20 <I> 9"in
_ Diode 'ronsi_t pta",ction _Eo,.ily !\>I>cJbJe

_ Co"eos ""y 6 MHz bond in
UHF ronge 013~520 MHz
• 20 d8 goin . 2 " ag" . t.:, w noi.e

~Ask For Free Colol09'"

IT'S EASY TO ORDERI
C A LL O R WR ITE NOW f OR I'REE
C A TAL OG O R TO PLACE O RD ER I

P15 Kit

P35Wlrecf

U• • c ,. d lt c o , d , c . o . d. , ch.ck, m . o.

- - 0 "01•• lnquiri... Invi'ed--

Add 52 . 0 0 .hip I n !! & hondlln •

PH ONE 71 6- 3 92- 9of3 0 . (E l .ctrani c
on . ... , in g •• r " i c ••".' & .... k. nd. )

IN CANADA, order from Cammunicotl_ Phil , 3680
Cote V""",; St-!.ounnl ,~c at phone 51of-337
n ss. Add 38% to COver du to" and eKchon •

Note New Address ond Phone No.

ItF RANGE t-F RANGE

28-32MHl- lofof-1of8MHz
50-52 28-30
l of of - l of 6 28 -30
1of 5-1of 7 28-30
1 of 6 - lof 8 28-30
Ai rc raft 26-30
220- 222 28 -30
222 -22 of 28-30
Inqui~ Abou, Other Range.

RF RANGE l - F RANGE
of32-ofJof 28-30MHl-
of32 - of36 lofof-lof 6
of35-437 28-30
of 2 7. 25 6 1.25
of39 .25 6 1.25
Inquire Abou' Other Ranges

ONLY $34.95

ONLY $34.95

MODEL
Cof32-2
C of32 -of
C of32 - .5
Cof32 -7
Cof32 -9
Special

LET YOU RECEIVE OSCAR AND OTHER
EXCITING SIGNALS ON YOUR PRES 
ENT HF RECEIVfltl

MODEL

C28
CSO
C IoU
C lof5
C 1of6
C 1 ' 0
C220
C222
Special

A9 E"t.ud.d Alum Co.... i,h 8NC', 10.
obo"e Con"ert.u (Op'ionol) ••• 512.95

R70 6-chonnel VHF Recei"... Kit lor 2M, 6Il1o, ICM,
220MHz, or eom'l bond••• ••••• • •• •• $69 .95
Optional xlol fil' ... for 100 dB odj chon 10.00

R90 UHf Receiver Kit for ony 2 MHz WtI"'enl 01
380-520 MHl bond . . . . . .. .. • • •• •• • • 589. 95

• N EW GENERATION RECE IVfRS
·MO RE SE NSITIVE " MO RE SELECTIVE (70 or 100 d8) t--~---__- __------.:;.--
.. COMMERCIAL GRADE DESIGN
• EASY TO ALI G N WITH SUILT-IN TEST CKTS
• LOWER OVERALL COST THAN (Vllt BEfORE

~ "" O SCAR
HEADQUARTERS

Mod.r 180-450
S79.95

Wi..d & Tes ted

OUTPUT(MH z)

50 - 52
220-222
222-2204
1-U-146
1.0-1.6
144-146

INPU T(M Hl)

28 - 30
2 8- 30
28-30
28-30
28 -29
26 -28

ONLY $59.95!

Tao UHF POWER AMP

FEATURES,
e Une,,. Con......ter for SSB, CW, fM, elc.
a A ftoction of t~ p-i-=- of other ..... ito
. 2W p .e .p. output with 1 MWof d,l ...
a u... low power top on ."c;'", or- att U<Il'O< pod
_ Easy 10 align with built-in 11M! poinn

• !Joe os li n&Or or el"". CPA', • For XV-2 Xmtg
Convertett, I SO Exci te", or ony 2W EKei'••

Frequency Schemes AvaUable:

LPA 2- 45 I(i' $109.95
• -'SoN out (Ii ......... ) or Sf1N (e1.,... C)
• Moclel. for 6M or 2M
lPA 8- 4S Kit $89.95
For- 2M, &-lrN/in • 4!YN out

LPA 2-15 Kit- $59.95
• 15W out (li_l or-1ON Cd..... C) • Solid State
TIt Switehing • Mocleh for- tIM, 2M, or 220 Mttr.

MODEL

XV2 - 1
XV 2-2
XV2-3
XV2- ..
XV2 - 5
XV2-6

e !lo oo" b" " d PA e No Tuning ~ired _e r_ C PA
- 431)-470 MHz
e lJ- l5W o»
_200 ...W Drive

20S
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YOUR
CHOICE

3 FOR $1

3 FOR $1.25

$3.95 2 FOR $1
FILTER CAP

2200 MFO 16WVDC
BY PANASONIC, SMALL SIZE

TIP29 - NPN
TlP30 - PNP

FEATURES: ::
... FOUR JUMBO ','1 INCH LED DISPLAYS .•
... 24 HR REAL TIME FORM AT ::
... 24 HR ALARM SIGNAL OUTPUT .•
... 50 OR 60 Hz OPERATION .•

••
... LED BR IGHTNESS CONTROL .•
... POWER FAILURE IN DICATOR .•

••
... SLEEP & SNOOZE TIMERS ..
... DIRECT LED DRIVE (LOW RF1) ::
... COMES WITH FULL DATA ••

10 FOR

MANUFACTURER'S CLOSEOUT!

FRESH!

DUAL MOS-FET::GENERAL INST. GATE .•
MPF-131. H IGH FREQUENCY . .•••
D IODE PROTECTED GATES' .•

••
DEPLETION MOD E. VDS· 35V ••
N - CH ANN E L . YF S·1 0 .00 0 ::
uMHOS LOW NOI SE. .•

COMPARE AT UP TO TWICE ::
OUR PRICE!

COMPLEMENTARY POWER TRANSISTORS
SILICON NPN AND PNP. TO-220 CASE.
VCEO - 40V PO - 30 WATTS

FOR AUD IO POWER AM PS. ETC

REG. '9.95

6 FOR 51
30 FOR $395 8 FOR $1

VOLTAGE SUPPRESSORS
By Midwest. 116705010. Silicon Carbide Varistors. These umts grab ...
voltage transients . spi kes. surges . etc. For use on AC or DC in the :: :
range 01 12 1028 Vol ts Small Size: .5 lnch Disc With radial leads .For .•,
use ac ross transformer seccnoanes. relays. etc. More rugged and :: :
reli able than silicon del/ices Rated at 30 WATT-SEC. .25 WATT .•,

$495 CONT. Perfect for use on AC operated clocks and instruments

PERFECT FOR USE
WITH A TIMEBASE.

MICROMINI:SIZE]

GE Ni·Cad Battery Pack
3 Cell pack . g ives 4 vo lts
at 900MA H. Brand new.
factory fresh . Each celt is
2/3 "C" size. $2.95.

Buy 3 packs (12 va lls )
lor $6.95 . Limited s tock!

••

ELECTROLYTIC CAP ~PECIAL ..SU~~I~~~lt~S~~,!'OR.. ::
Facto ry Fresh . Sm all S Ize. 2N4402. TO-92 Plast ic. Si licon PNP ::

100 M FD 16 WVOC Drive r. High Cu rrent. VC EO-40 HFE-50 ::
to 150 al 150MA. FT-1 S0MHZ.Asuper ::.
"BEEFED-UP" Version of the 2N3906. .•'•••

We OOuo'" • kuld '.om • very "'98 m.nu'actu ' e ' 01 COM gel"
PleIN O'de. Dy pa" •
o~" 7 TO 1 3 UH VARIABLE INDUCTOR (C T)
.5006--ooa ~55 KHZ IF TRANSFORMER
0501 5-009 27 MHZ RF TRANSFORMER ICT PRI)
0501 5-007 43 MHZ IF TRANSFORMER

1N4148 DIODE SALE!

75¢

YOUR CHOICE

SALE!

6 FOR $1

ZULU

FULL LEADS! BRAND NEW'
CO MPUTER MFG. SURPLUS

100 FOR $2 1000 FOR $17.50
VARIABLE GE "'0" 1.-----'-.---- --'-- - - - - -'---- -=--- -'---- - ··

INDUCTOR #2

FAIRCHILD RED LED LAMPS

By Seimens. Pot Core Style.
50 To 75 MH . High Q .

ttt/flll lltllllllJlH' lfU

#FLV5057. Medium Size . Clear Case, RED EM ITTING. These are no t
retested off-spec units as sold by some o f OUr competition. These are
facto ry prime. first quality. new units

EX PERIM EN TER CRYSTALS

#1 262. 144 K HZ 1.25
#2 4.444 MHZ 1.25
#3 64.000 KHZ 1.49
#4 300.000 KHZ 1.25
#5 4.00 MHZ 1.75
#6 49.710 KHZ 1.49

===~.~.~",,"" .~

NOT E: TMe 5009-01 ' Va"able Inductor can also De u~ as a 10.7 MHZ I F Dy us,ng a 240 PF CAPACITOR

..........................................................................................
• I

• • • ••• • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • ••1.-. -,::.'. '.'.:.;:.;:.;;::n : ; ; : :: : : ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; : ; ; ; ; ; : ; ; : ; ; ; ; n ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; : ; ; ; ; ; : ; ; ;: : -,. .. .. . ' .. -. ' . ' .. ' ..
• ::::' NATIONAL SEMICONDUCTOR·.:
:::::: Q . JUMBO CLOCK MODULE••••.. ...¢'o,,~,~,.•••••. ...,Y '"•••••. ""t: ...
•••••. ~-;} :'\ r•••... ..~o
••••••••••••:•....•••••••••••
i·····••••••••••••••••••••••......
••••••••••••••••••••••••......
••••••:••...

•••••••••••••••••:•....•....-------------------------------,--"'''''''''''''''''''''''''''''''''~'''''';'~~:''':::=~..••••••••••••••••••••••••••••••••••••••••••••••••......
••••••••••••............
•••••••••••• ••

••....---:;~;;;;:;::;;lIN41481)ji(jii:ijr:iiLErl[~::~~~.:....:::::IFifnflfcAp.:....--··......
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••......••••••••••••......
•••••••••••.....

••••••••••••••••••••.....
••••••••••••••••
i·····•••••..... ..
i•····----::::=::=:-::==:-:--r'--------L.--------,--==~=_- ..••••• ••••••......
••••••............••••••••••••••••••••••••••••••••••••.................. ......... -----,=-:-:-=-=:-:7:--=:-:=:=:='-.,.-=-=--=--:-::-:==----r----:-=;-;-=~= =--=,.,..==-===_="===-----...••••••••••••••••••••••••......••••••••••••
:::::: 10 FOR 5119
••••••••••.. 50 FOR••.... ...
:::::: "WE BOUGHT 250.000 PCS." SPECIAL PURCHASE: 3 FOR $1 :::•••••• •••
I::::: D.·gl·tal Research Corporati TERMS: Add 30C postage. we pay balance Orde.s under $1 5 add 75C :: :I::::: Ion handling No CO D We acce pt VIsa Masl erCharge. and Amencan E~press •••
...... (OF TEXAS) cards 're« Res add 5"fo Ta~ ForeIgn orders (exc ept Canada) add 2Cl"IO P & H :: :
...... POBOX 401 247 90 Day Money Back Guarantee on all Items .. .••••~.:. . . . GARLAND, TEXAS 75040 (214) 271-2461 :::......... ; " ' -':"• ••• • •• • • •• •• ••••• ••• •• •• •• ••• • ••• • •• • •• •• ••• ••••••••• ••••• •••• ••• •••••••• •••• • •• •••••• • ••••••• ••• ' ••••••••••••••••••••••••••••••••••••••••••••••••••• ' •••••••• ·1· ••••••••••••••••••••••••• '• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •........................................................................................



16K EPROM CARO-S 100 BUSS 8K LOW POWER RAM KIT-S 100 BUSS

1$129 KITI

ASSEMBLED AND FULLY
BURNED IN ADO $30

Blank PC Board wl Documental lon
$29.95

Low Prof Ile Sockel SeL13.50
Su pporl IC's (T TL & Reg ulal0rS)

$9.75
By pass CAP's roee s TanlalumS)

54.50

regu lator, are prov'ded

U se 2 1L02

450 NS RAMS!

Thousands 01 ccmcute r systems rely on this rugged , wo, K
horse. RA M board . Designed lor error-t ree . N O HAS SL E ,
systems use.
KIT FEATU RES:
1 Doublec sldea PC Boara Wtl h sol der

mask and SIl k screen layo ut Gold
plated coniact f ingers

2 A ll sockets Included
3 Ful ly buttered on al l address and dala

tmes
4 Pha nlom.s lumper selectab le 10 pm

67
5 FOUR 7805

on card

OUR
BEST

SELLING
KIT!

559.95
KIT

USES 2708's!

Thousands of personal and business systems around
the world use thi s board with complete sati sfac ti on.
Puts 16K of software on line at ALL TIMES! Kit features
a top quality soldermasked and silk-screened PC board
and f irst run parts and sockets. A ll pa rts (except 2708's)
are included. Any number of EPROM locations may be
disabled to avoid any memory con flicts. Fu lly buffered
and has WAIT ST AT E capabili t ies.

OUR 450NS 2708'S r---'A~S~S~E~M~B~l~E~O;;-'
ARE 58.95 EA. WITH AND FULLY TESTED
PURCHA SE OF KIT AOD $25

16K STATIC RAM KIT-S 100 BUSS

WHY THE 111. Il ..... C H' ''''
w@_ '~l' ,. *~I t>e ,~n.,., """''''Y " ._d
RAM e r-p I .'... 210:<' 1 ' .... .....,5I"'ooe
....,_~..... __~y "''''lIQOd' N~. , '...
2". .. f UllYSf.. TIC' We I,", ,...sos ,'''' ONL'f
...ay to go on 'lie 5-100 6~", w• •• all ""ard tn.
HO~~o~ stor ... aDou' ..".,., Dynam,e ~am

!ld. '''' na"nQ l< ov bla ....' 11 OMA ~nd fl OPPY
DISC Ofl IVE S Wl10 need. the,e k,nd. 01
o'ob.....,.' AM "n. "y ev am ong othe' OK
S'"'" ~AM ', IIIe i ' '0 ".nets ,..."" I tIOK.... 'e
~_ .'. cr.mect .I'CIVII' Som. 0 ' ,n. 0 '''''' OK .
......~I<lCI'l,p _ h..- and va ,,.,.,..' .'''' 'lI
"'-'jusI . ",. _ a. Oyn-.c~A"'. s.on...
... ou<~• .,.. t 6l< _OS uN t_" •
_oces avt ..... us' n ",i ' ' 0 _""'0"1.y 1og0Clll
eO\OoCe ' ''' • ,,""_".........I1"".,......d _n

NOT ASS OCIAT£O
WITIt

IGITAl lil ES EAIil CH
O F CALIFO IlNI....

THE SUPPL I(IlS O F
CPM S OFTWARE.

WHY PAY MORE
FOR FINNICKY

D YN AM IC B OAR DS?

VERY LIMITED STOCK!

USES 2114
4K RAMS!

16K STATIC RAM KIT
SWTPC (55-50) 6800 BUSS

5295
COMPLETE KIT

At last an affordable static RAM board for this popular
buss. Quality PC Board with so lder mask and silk
screen. Fully buffered with plenty of bypassing for
re liable o erat ion . FOUR ON·BOARD REG ULATORS

16K DYNAMIC RAM CHIP
'60< • 'Bo.. "P,~ P.(O~ S._IS ~_. . .. Hi-I ~ ..S ICC " 0
" S <y<:'" ,,,"'" 0......... p''''..... t.,. ' '''' ..~'.o' _.,,~_ 32 " 641<
"A~ "".,'" v""V ,n.. en,p ..e 'flO"'''' "'''._ Tn... a'. n Iv• •
Qva"~I"'d .....'<es D.' mlf'" m'9

I< IT F EATU~(S

, A_~ .. lou< _.'a OK 810<: ',
:1 OP< 110..... 0 f1A" " S ELEcr cor",,".
(C'omemco srl"""<I'1 .0._ l>P l<> ~'i" On,-
3 u.es i' ' 0 105Of'jS) OK SI."e R.m.
I 0 .. BOA~O SEl EC TAflU WAIT ST AlES
5 O""o'a s"".d PC BOI'o ..." n . 010e' "'... . , nd
.. I ~ . ct• • ned I, you l Go ld p l. te<! e on tacI r,ng."
6 All ,M,••• , nd dol. l in .. lu lly bu lioo lCl
1 K,I ,,,,,Iud'" AL L 1>41'" Ind soc' ...
8 PHA..TOI.II .. ""m_ "", to P< .. 67
\I l OW POWER _i.mpS TYPICAL!tom ' l>e
011 VO/l B ....
'0 BI PC Board can toe POPU'.'ICI • ""y
.....n'ple O' '''

FULLY
STATI C. AT

DYNAMIC PRICES

BL ANK PC BO ARD WIDATA- S33
LOW PROF ILE SOCKET SET- $12 ASSEM BLED & TESTED- ADD $30

SUPPORT IC'S s CAPS- $19.95 2 1 14 RAM'S- 8 FOR $69.95
PRICE CUT

5299
EAC H

SURPLUS SPECIAL

WESTERN DIGITAL UART
TRl 602A . PIN FOR PIN SU B FOR

AYS-1 01 3 AN D TMS601 1.
FOR SERIAL I/O

COMP...RE AT UP TO TWI CE
OUR PAICE!

......UFACTUlll ll S Cl OSl OU T'

<" " ... " .,,,

I'E~HCT 'O~ .....
. fT" A TI"UAN.......... -.. ..

AU ' MBLOO' HO t . KfT'

88:88- -

•

NATIONAl. 5UUCONOUCTOA

"",JUMBO CLOCK MOD~~,~.

5695 """".D_...· '-..-.'. ,. _ _ OU'.... '

·""""--".'-• ...,-.'... .. eoro".,.,, ...- .. .__ 'OCK''''''· 90 """"""••_...
• " " """ 1,,"'" "
• c OO'" ..,,~ " .. l " " •

Nt. u .. . __ .... . 00 ,. _ _.__.._-~ .....

10 for $3.95or

MOTOROLA 7805R VOLTAGE
REGULATOR. Same as standard 7805
except 750 MA outpu t. TO-220. SVDC
output.

44¢ each

8212 I/O CHIP
8 BIT S 8 0 80 o r Z - 80
SUPPORT CHIP 24 PIN
CHIP, NEW BY N E e

SPECIAL: S225 EACH

Z·80 PROGRAMMING MANUAL
By MOSTEK. or Z ILOG. The most detailed explanation
ever on the working of the Z· 8Q CPU CHIPS. At least
one fu ll page on each 01 the 158 Z-8Q m strucnons . A
MUST reterence ma nual lor any user ot tne Z-80, 300
pages J ust o ff the press, $12.95
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THE ECONORAM
FAMILY

Nnme Buss Unki t A ssm csc

OK Eeonoram 11- 5100 5139 5159 N/A

16K Eeonoram IV~ 5100 5279 5314 5 414

24K F.conoram VIr S100 5445 $485 5 605

32K Eeonoram X- 5100 5599 5649 S 789

32K Eeonoram xr- SBe N /A N /A $1050

32K Eeonoram IX- Dig. 5650 N/A N/A

Group

The ECONORA~t'" family of static memory
offers high performance at low cost. All
boards a rc s tatic. low powerthigh speed. fu lly
buffered . and backed with a 1 year limited.
wa rranty. Ava ilable in 3 forms: unit (socke ts .
bypass caps pre-sold ered. in place):
asse mb led/tested ; or qualified. under our
Cer tified System Component high-reliability
program (200 hour burn-in. 4 Mllz operation
over full temp range. exchange if failure occurs
within 1 year of invoice date). Send for our
Oyer fo r a dd itiona l information on these fine
memories . or better vet . visit your local
compute r s tore.

fromECONORAMS
iTRS-80 CONVERSIONi
_ KIT: $109, 3/$320 •

I Plea se nole OUf lit is guaranteed for t vea r, includes I
DIP s hunts. and uses 250 ns chips for 4 ~lHz operation
should vou upgrnde your ma chine 10 the new. higher

_ speeds. Promotes a 4K TRS-80 to 16K. or populates the •

I
Memory Ex pa nsion Module - our novice level I
instruct ions sho..... you how. Also suitable for APPLE
memory expa nsio n.

- .
I HEATH H8 I
_ COMPATIBLE •
I 12K X 8 STATIC I
_ MEMORY BOARD: •
If.pQ..ckr Bi\r S~c./ ..1 $200 I
- .
I I- .
I I- .
I Eccnora m VI'" IS fully s tatic. and comes with sockets I

and bypnss CIlPIlC i!UfS pre-soldered in place for casy
nssumhlv . Now you can add Econorum performance to

I ,"" 118::;;bl"~~~~R ..i
i TRANSISTORS i
- 2NRF-1 2 GH1.. Pd max 3.5W. Pout min @ 2 Glh: •

I
1.0W, Pin 310 roW, efficiency @ 2 GHz :10%, I
round s ha pe, similar to RCA 2N5 470. $4.95

2NRF-2 2 Gllz. Pd max B.7W. Pout 2.5W. Pin 300
_ mW. efficiency 33%. cross shape. Simila r 10

RCA TA8407. $5.95 . _

I
2NRF-3 2 Gfb:. Pd 21W. Pout 5.5W. Pin t.25W. I All of the above use r eliable. I

crnciency 33~ . cros s shape. Similar to RCA hassle-free s tatic technology.
2N6269. $6.95

2NRF-4 2 GHz. Pd 29W. Pout 7.5W. Pin t.5W. ••• _ ••••• _._ •••••••••••••••••••••••

I
effic iency 33~ . cross shape. Factory selected •
pr-ime ,N.,.,.57.95 _ SPECIAL: LM317 adjusta ble !

• . . It·Also available; FET-6. house numbered General -. POS!h ve regu a or . ._
_ Instrument type 631 dual gate MOSFET. Ideal for RF

•

amp and mixer applica tions. with very low noise figure. i $2.25. Limited quantities. .-200 ~lII z. 31$2.00 _ -•• •• •• •• • •••• _ •••••••••••• 1•••••••••••••••,.

oIDffi®
8Il1 GOO6OUT B.ECTRQNlCS

..., 8QI( 2355. ~l(lAl'l) A.IRPORT. CA. 94614

~..

TElL\.I.S: Add SI to orders undar S1.5 ; 1I110w S.... 5hippillll. n ee.... refunded. c...l res lIdd hlX.
VISA Maslen:hllrge- ISI S mml call (tiS) 562-06].6. 24 hn . OOD OK with st reet address for
UPS

fltEl: FLl'U, Our fl, er is prmted in glorious blad lind "" hite on 010 pa lle5 of the Ch9ape!l1
paper ",e cou td find. The plot is far from lIbsorbinS. but ..-hal a casl of cha racters' Ie.. kits .
passi"e components. boob. Vector preducte. and IIOme spectate tha t a re 110 s pecia l ""e don' l
da.... pol them in a n ad. Yours free for the asling. or. end us oi l ' in stamps for 1st claN
deli ,·ar)'.

209





1N914
1N4005
1N4007
lN4l48
l N4733
l N753A
1N75BA
1N759A
lN 5243
l N5244B
l N5245B

DIDDESIZENERS
l00v 10mA .05
600v lA .08

l000v lA .15
75v lOrnA .05
5.1v 1 W Zener .25
6.2v 500 mW Zener .25
l Ov .. .25
12v .. .25
13v .. .25
14v .. .25
15v .. .25

SOCKETS/BRIDGES
B-pin pcb .20 _

14-pin pcb .20 _
l6·pin pcb .20 _
18·pin pcb .25 _
22·pin pcb .35 ww
24-pin pcb .35 ww
28·pin pcb .45 ww
40-pin pcb .50 ww
Molex pins .01 To·3 Sockets
2 Amp Brid ge l 00·prv

25 Amp Bridge 200-prv

.36

.40

.40

.75

.95

.95
1.25
1.25
.25
.95

1.95

TRANSISTORS. LEOS. etc.
2N2222 NPN 12N2222 Plastic .101
2N2907 PNP
2N3906 PNP IPlu1;C ' Un"*kedl
2N3904 NPN IPlu1ic · Un",.kedl
2N3054 NPN
2N3055 NPN 15A 6011
Tl P125 PNP Darl inglon
LED Green. Red, Clear, Yellow
O.L747 7 leg 5/8" Hillh colTWlnode
MA Nn 7 seg com-encce lRed)
MAN361 0 7 leg com-eoode IOrangef
MAN82A 7 wg ecrn-ercee lYeliowl
MAN74A 7 seg com-cathocle (Red)
FN0359 7 S8II com-cathocle(Red)

.rs...

.10

.10

.35

.50

.es...
1.95
1.25
1.25
1.25
1.50
1.25

9000 SERIES
9301 .85 95H03 1.10
9309 .35 9601 .20
9322 .65 9602 .45

10%
15"
20%

SPECIAL
DISCOUNTS

Total Order Deduct

$35 · $99
$100 · $300
$301 - $ 1()()()

LM723 .40
LM725N 2.50
LM739 1.50
LM741 (8·14) .25
LM747 1.10
lMl307 1.25
LM1458 .65
LM3900 .50
LM75451 .65
NE555 .35
NE556 .85
NE565 .95
NE566 1.25
NE567 .95

748133 .40
748140 .55
748151 .30
748153 .35
748157 .75
748158 .30
748 194 1.05
745257 (81231 1.05

74lSOO .20
74LSOl .20
74LS02 .20
74LS04 .20
74LS05 .25
74LSOB .25
74LS09 .25
741810 .25
74181 1 .25
74L820 .20
74L821 .25
741822 .25
74L832 .25
74L837 .25
74LS38 .35
74lS40 .30
74lS42 .65
74L851 .35
74LS74 .35
74lS86 .35
741890 .55
741893 .55
74L8107 .40
7418123 1.00
74lS151 .75
7418153 .75
74LS157 .75
74LS164 1.00
74LS193 .95
74lS367 .75
74LS368 .65

.35

.75

.55

.95

.25

.20

.25

.30

.20

.35

.45
1.95

.45

.65

.45

.40

.45

.55

.55

.B5

.35

.35

.25

.25

.35

.35

.35

.35

.25

.20

.20

.25
•I 5
.35
.60
.65

74 LOO
74 L02
74L03
74 L04
74 L10
74L20
74 LJO
74147
74LS1
74155
74172
74L73
74 L74
74L75
74 L93
74 L123

74S1lO
74502
74503
74504
74505
74508
74810
74811
74520
74S40
74550
74551
74864
74574
748112
748114

74H72
74Hl01
74Hl03
74Hl06

.35

.50

.50

T L 
.B5
.55

2.25
.75

1.25
.95
.75
.B5
.95
.95
.95
.95

1.45
1.00
.75

.15

.20

.20

.20

.35

.35

.25
.45
.25
.25
.40
.20
.25
.25
.25
.15
.25
.20

74HOO
74HOl
74H04
74H05
74HOB
74Hl0
74H11
74H15
74H20
74H21
74H22
74H30
74H40
74H50
74H51
74H52
74H53J
74H55

75108A
7549 1
75492

- T
74 176
741Ell
74181
74182
74 190
74 191
74 192
74 193
74 194
74195
74196
74197
74198
74221
74367

LIN EARS. REGULATORS. etc.
LM320TS 1.65 lM 340K1 5 1.25
LM320T1 2 1.65 l M340K18 1.25
LM320Tt5 1.65 LM340K24 1.25
LM324N 1.25 78105 .75
LM339 .75 78 L12 .75
7B05 (340TS) .95 78 L15 .75
LM340T12 .95 78M05 .75
LM34OT15 .95 LM373 2.95
LM340Tt 8 .95 LM380(8-14 PIN1,95
lM340T24 .95 LM709 18,14 PlN).25
LM340K 12 1.25 LM711 .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 .
.B5
.65
.75
.95
.70
.65
.55
.B5
.60

1.1 0
1.25
.80

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
74156
74157
74161
74163
74164
74165
74166
74175

7889 Clairemont Mesa Boulevard, San Diego, California 92111
(714) 278·4394 l Calif. Res.)

All orders shipped prepaid No mini mum
Open accounts invited COD orders accepted

.10

.15

.15

.1 5
·' 0
.25
.25
.55
.15
.15
.15
.25
.25
.25
.75
.25
.40
· I 5
.25
.25
· I 5
.20
.20
.20
.20

1.15
.45
.45
.45
.65
.70
.70
.50
.25
.25
.20
.25
.40
.45
.40

INTEGRATED CIRCUITS UNLIMITED

MCT2 .95
8038 3.95
lM201 .75
LM301 .45
LM308 (Mini) .95
LMJ09H .65
LM309K 1340K-5~85

LM310 .85
LM311 DlMlnil .75
LM318lMln ii 1.75
LM320K5f1905 11 .65
l M320K12 1.65

Discounts available at OEM Quantities California Residents add 6'lt. 8ales Tax
Allie's Prime/Guaranteed. All orders shi pped same dav received.

24 Hour Toll Free PtJone 1·80D- 854-2211 American Express I BankAmericard I Visa I MasterCharge

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
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

., 5

.20
3.95

.95

.20

.75

.35

.35

.20

.20

.40

.75

.75

.35

.75

.75

.35

.B5

.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 8.50
1.45 8255 8 .50
1.75 811 3 1.50
9.50 8123 1.50
3.95 8124 2.00
9.95 8T97 tOO

21 078-4 4.95
2708 9.50
l 80 PIO 8.50

4000
4001
400 2
4004
4006
4007
400B
4009
401 0
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
402B
4030
4033
4034
4035
4040
404'
4042
4043
4044
4046
4049
4050
4066

4069n4C04
4071
.oBI
4082

MC 14409
MC 14419

4511
74C151

CMOS

8080
8212

745188
1702A
MM5314
MM5316
2102·1
21021·1
2114
TRI6028
TUS 41)44..
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STUl1-IO __ ... _ S11.95 "" I99S _. Il ISIt ". "" P c. _d _"'" - >I"'ED saES

SlIllOH -) 0 ... S12.50 StU39 IS _....... , .._ ' 13 95 ,~, "" )341 '" IIWI ". tJI,lII Illl - ORlUS 101l19S 100'9S00
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SERVICE AND
RADIO SHACK MODIFICATION

BE FIRST TO TURN YOUR TRS-80 INTO A SUPER MACHINE

1. I.yboard .nd Video Mod 2. IMI,I! 161 M.mory 3. lInl 2 plus 1 M..
AOO RAIl FOR LOWE R CASE CHAJW;TERS JU ST SEND US YOUR TllS 80 MICROCoM PUTE' ." WE IN STALL YOUR LEVEL 2 SO YOU ME'

11I0 eLIAN UP HO.ll OIlTAL SMEAR WE 00 THE RlST LlYH I .NO CAN USE IT BY JUST FlII'PtliG A
(SE IIO YOUR TRS-80 MI CROCOM PUTER ONLY) 16K or ..fMOIlY ,lIjO I-ABO~ ' 189"' SWI TC H. (SEIIO LEYH 2 WITH ~O UR T.S-aO)

~AR IS 1/10 lAIIOR SS9"' M'"
•. Clod; MocI 5. Seri,1 Printer Interf.ce Mod 5. Mini Floppy __

INCRUSE YOUR I'IlOCESSI NG SPEED BY lO," OP£RATI CRYSTAL COliTROlLED Tn WITH ..m , '''' PROYIOE EXPAIISION III IU FACl M'." ". OPTION "" C.. SWIICH ,SH ECT 011 1. Wl I ~STAll SWITCH SH ECTABU BA UO RAllS Of WE ' LL INSTAll A PERTEC F 0 200 Illll! flO,,",
BE TWEE N '" FASTER 256 11l1l1 ClOC~ .... 15. 110. 1l15. ISO. 300. 600. 1200, 2400. 4800. %00
11I0 1.1111I111 OR ElT£ llIlAl.ElA JlS2Jl A~o CUU( ~ t LOO P OUIPUT PAR~ ...0 lAIIOR (1't: IlTEC F 0 200 . IN I Flom

tNSTilLAflON PuTS "'0 1RI01 S. ' . ~UTS 1/10 lAIIOi 1119. IIlClUO£O) ro. OIIl~ lAa"

SPECIALS!!:oll~~ Ill"" ONE 11I00 SEND TRS-80 KEY80ARD REPAIR-WE WILL REPAIR ANY
MODS I , 2. 3 , 4 ANO 5 SU9· ONLY! ! ORIGINAL TRS~O MICROCOMPUTER OR
MOOS 1 AIl D 2 S234- II:run SIIlI'P1lIG ONE OF OUR MOD/FICA TlONS.
MOOS 2 AIlD 3 S2U-

f1lOIl ( IIGLIIlO .liIO SJO 00 ro. 11__ ,, ~ SUMAC.....l
","WM NlO 11510 FO. II' Ia SlI SU" ACI . " l ALL PARTS AND LABOR ......

16k 1l11l0ll\' PuTS 1/10 l.nAlIJ.IIO~ 011. SI59· ". IIIIS IS III 1~ ll( I't: ~O(N I SElMC( lFFO.T ~ OT m lUIII O
AU. __ CUllIWlTUD UIICOIOInouu., fOI I "'. "'TIl !WIIO StII00 01 IIjIlOl COIII'tI""11OII

lUIlI fOl !IU• .- ., ACCEPT OffLY TRS·IO MICIiOCONPUTE IlS' SHIP YOUIi TIiS-SO MICIlOCOM PUTEIl 10 US. IffSLMED

A#IlO SliTABLY PACkAG EO AN D WE Will IlE TUIiN SAME FREIGHT COLLECT All FA CTOR Y SEALS MUST BE INTACT. ANY Uf'IIT WHOSl SEAlS HAYE

SEEN T.....PEIlE D WITH Will BE SHIPfEO BA CK IMMEDI ATElY. MODS I, 2 , • AND 5 SE ND TIiSSO MICROCOM PUT ER ONLY _ MOO 3 SEND Y(d

TRS·IO MICROCOM PUTER AN D LEVEL 2 . MOO 6 SE ND TIi S-a O AN D EXPANSION INTE RfACE NlI'UL TUlle AROJMD mil[ IS 1IIDf1 10 DoIn
~~-

F. IEIIIEIT IALEI ....R25

_ SlO IlINIIlUll 0ll0f. _ SOIllT" NO COO's. ORQP INTD ONE OF DU ll LOCATIONS
_ F.E Ul"S O(lI' U I' ON I'O"S OJ c.on CMOS

11 10 L GARVEY AVE. us OIO(ltS OIlu--ot: .. _ CAl" 118. .liIO " LOS ANGELES PORTLAND DENVERSU_ICE lIllll .. SI'£ClfllO WISTIlli
W. COVI N.... CA 91790

_ _ 0 10 lil.\lAUI1(( _CMt.lDo\ MlllI lIltO urn"H'1l (SOl I .., ~OU (lOl l S'H21 ~

(lIOS 1 liD orna:s OClllOlOl , U_S- POSSUSIOll$ lilli EUtrROtllCS WIZARD OF PARTS EUtrROtllC LaWPOP'_u-O(. I IIllllI l'IOClSSlNG ACID liS- SH I ill(213) 967 ·38'6 OIl _0 0J0f1:5 1 WIII(n 01ll£ltS _ us 1100 1141 E "'1'(' JII'( illS S" ClIIlIIJS Oll Sill ~ ' llOO"'" ()f NIU'
,~~ - u S- FUNDS OIl l' wEST CO'l'I'" CJ, "'1'(110• . (lll(GOII (l lS , .,.'" oW[ )
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CALL US WITH YOUR REQUIREMENTS

ASSOCIATED RADIO ~A"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.

212

:Jf:ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.

A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,
SEND A SELF ADDRESSED STAMPED ENVELOPE.
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URPLUS PHONE : (305) 887-8228
7294 N .W. 54 STREET

LECTRONICS
TWX: 810-848-6085

MIAMI. FLORIDA 33166

ORP,
WHOLESALE · RETAIL

.,.. 5"3

PL 259's E. F. Johnson Desk Top Microphone IC SOCKETS
Cambian

QUALITY AMERICAN MADE Ceramic Element/Hi gh Imp Gold Plated Wire Wrap10/$5.00 100/$35.00 $20.00 ea 14 pin .35ea 10/$3.00
50/$40.00 1000/$300.00 While They Last 16 pin .38 ea 10/$3.30

TEXAS INSTRUMENT KEYBOARD
SURPRISE PACKAGE Has 3 slide MODEN CABLE

Resis tor s, Caps, Semis , Pots , $1.95 ea., "- - switches-28• 50' cable contains- -Relays, etc. We guarantee it to be 5 for

~IT
.- different keys- 13 • 22 gao wire DB·25p with$25.00 worth of maler ial. Every $8.00 keypads reo• • • 08-51226-' cover on one endpackage is different. 10 fo r • ~·t- ,... movable by

$5.00 $13.95 - ~ lt .' removing 4 $6.50ea 10/$50.00
~ • •

screws.

White Porul.ln MINI TOGGLE SW
Egg Insulator C&H

12 Udc RELAYl V2" x 1" 50( ea SPOT New Dry Nlckel-Cedmlum Battery

3 for $1 .25 sr.oo ee 61$5. 00 SPST 35 Amp Contacts 2V. " x 2 2;' '' X 8 2,4"

WIRE WOUND Open Frame General Electr ic

Neon Panel Light RESI STORS Rugged , great for mobile use 12.0 Vol ts dc @ 4.0 Amp hrs.

110 Vac Amber , w/ bu ilt in resistor .1 0 hm - 5 W $4.50 ea 5/$20.00 $19.95 while they last.

& wire leads- 3 for $1.50 .10 0 hm - l 0 W
@ 15( each

PANEL METERS CB SPECIAL MUFFIN FANS

2 '/. " x 2 '/. " also 2'/. ' x 3" Complete brand new printed circuit board assembly with 3 Blades, 110 Vac, 4 21. " sq.

10·0·10 de Amps $4.00 ea all parts. Used in all Hyga in 40 channel CB Transceivers. Removed from equipment-

0·20 dc Volts }
Fits many other manufactures units also. Excellent condition -$4.95

25-0-25 oc Volts 2 for Board dimensions 6" x6Y2"

0·25 de Volts $7.00
1·9-7.50 ea "New" Muffin Fans

10-50-6.50 ea
0-50 ac Volts 50-100-6.00 ea 3 aredes-tm vee, 4 2,4 " sq .

-Shunt Required- 100-up-5.50 ea $9.95

POLY FOAM COAX- 50 OHM TRIMMER CAPS
CMOS 12 Vdc RELAY Equal to RG174 Small enough to fit

RCA CD 4012 AE SPST Open Frame $4.95/100' in your watch-
Dual 4 in Nand Gate 5 Amp Contacts 3.5 to 20 pF

Low Loss6/$1.00 100/$10.00 Mfg·Magnecraft 5t030pF

50/$6.00 1000/$80.00 $l.50ea 4/$5.00 Polyfoam 7 to 40pF

Coax Cable $.75 ea., 2 for $1 .25
5 for $3.00

o Cell Nicad
mfg. by G. E. 2.50 ea Coax Connectors JOY STICK
1.2 volts 3.5 amp hrs . UG·2731U BNC·F/U HF-M 2.50 New Boxer Fans For TV games and hi ttcat No. 418004 AD08G5 UG·255/U BNC·MIU HF·F 3.00

UG·146A1U N-M/UHF·F 4.50 5 Blades 110V ac with fo ur, l OOK pots
Computer Grades UG·83BIU N-FIUHF·M 4.50 4""' -$11 .95 2 3,4 " X 2 3/' '' X 1"

23,200 uf @50 Vdc 3.00 ea UG·175 RG·58 Adapt. .20 wi th 1" handle-$3.95
3" diam x 4V2" high G. E. UG·176 RG-59 Adapt. .20

GOLD PLATED CARD EDGE CONNECTORS

Double Row/Solder Eyelet .156 22 p lnslDouble Row/Dipped Solder
Double Row/WIre Wrap .100

6 pins $1 .10ea 10/$9.00 .156 $2.08ea 10/$17.00
25 pins $3.49 ea 10/$30.00 15pins $1.55ea 10/$12.5030 pins $3.96 ea 10/$32.00 22 pins $2.08ea 10/$17.0050 pins $5.43ea 10/$45.00 22 pins/Double Row/Wire Wrap

43 pins $3.66ea 101$30,00 .156 $2.44ea 10/$19.00

All mate,ial gU6r6f11Hd • 1/ la, Bny reason you are nor sa ris /ied, Our products may be returned w,r/lin 10 dByS for a full refund (less shipping), Please add $3
TERMS: lor. shipping and handlmg on ell orde,.s. Additiona l 5'10 cha' ge lor shippmg Bny item o _er 5 tos. COD's Bccepred lor orders to raling $50.00 Or more. All orders

shipped UPS unless orh6rwlse specified, Flof/da res,dents pl6ase add 4% sBles rBX, Minimum order $15,00,
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$15.95
""ua IHI~NQ

UNITED STATtS CALL.OOK

The U.S. Callbook has over

350,000 W & K listings. It lists
calls. license classes, names
and addresses plus the many

valuable bac k-up charts and

references you come to expect
from the Callbaok.

CALLBOOKS

RADIO AMATEUR

.c._._--

. .-

Respected worldwide as
the only complete authority
for radio amateur
QSL and QTH in formation.

---------

.-

, ._-._---._----._.......;;;:;,;;;;;.._......_--.,c"_.__.-._--,._- -"._.- -J,. . _

ti,·...- - -

Published December 1st, 1978

PLUI IHIPPING

FOREIGN CALLBOOK

$14.95

GET YOUR

----'"!--- -- _.-_..._-
...... - - e,_ _l:.JL ::_-,._------ ._-~

,=-:..;:::~= ='-._-,"'~'-I.-;;;-~ -.._--,,:,. -~ ,'\ , ~._.- ~
._ - - 1919 J '-- '....m- l, _" ...

Specialize in OX? T hen you're C a ~'.~ ,
looking for the Foreign Callbaok '.
with over 280.000 calls, names and
addresses of radio amateurs out
side the USA plus many valuable,
add itional featu res o f interest to
the OX'r.

See your favo rite electronics dealer
for the latest issue or order direct
from the publ isher using handy order
form.

Payment in U.S. funds must
be sent direct..ly to publisher
not through a bank.

- --------------

TOTAL _

Name' _

City _

AddreS$ _

Stll te ,,' _

---------OR-DER-(ORii----------------- ---------
" ..~ l ..~ Sh'PP'"1 Tou> .......-

0 u·s . CALLBOOK $15.95 $1 .75 $17.70

D FOREIGN CALLBOOK $14.9 5 $1.75 $16.70

lII ino i$ re$ide nts. on ly odd 5% seles lO ll

925 SHERWOOD DRIVE

LAKE BLUf f , ILLINOIS 600«

Radio

Amateur

calibook.INc.

Signa'ure' ~ _

Charge my : 0 Visa Card 0 Master Charge
Card No _~ ~ Eapuanon Date _

Dept. B

21 5



ALDELCO ELECTRONIC CENTER
AT LAST!!! A PRO FESSIONAL LOOKING

CAR CLOCK CASINET
FOR THE MA1 oo3 CAR CLOCK MO DULE

AEC1158

ONLY
55.95

BIG
0.5 LEOS

PUIHCT fOIl v.....S
.....0 RECRU.TIOtl"l
VEHICLES

ONLY $49.95

Easy assemO ly lo r c lock and cabinet

MODEL ALD 5·W

Featu'"'
12 Of 2. Hour Oper.tlOn on e m.., clock

Eacn Cloc k ~.pa' al .l y con t'oll ed

F'eeze fealu'e lor lIme se t

DUAL DIGITAL 12/24 HOUR CLOC K KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

ALDELCO KITS

Me. "",es
3-!!iIS" W ,d<!
2·1IS·· Hogh
1-1!!illS" Ofl,ep_..._-

MA 1003 Nalio nal C., Clock Modu le wilh 3 PUSh $WI Ich." SI1.95

ATTRACT IYE I"' P ACT RESISTANT ABS S LA CK P LASTIC
CABINET WITH CHROME TRIMMED FRONT. HAS REMOYABLE
WOOD GRAI N INSERT THAT WILL MAT CH OR COMPLIMENT
MOST AUTO INTERIORS. CAN BE INSTA LLED '"IN DASH" OR
MOUNTED ON DASHBOARD TOP OR BOTTOM WITHS UPPLI ED
BRACKET. CONTROL SWI TCHES CAN BE MOUNTED REMOTE
OR AS SHOWN

'12.35

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

10.2!>
t.to,..
8 ,.5

1095
12,30
18,30

''''''''10.35
"'.00

$14.50
9.95

ea 3.95

~9[ G6]
UflIKN co.....'". -

~ 0 - 0 --0
rl

RF DEVICES
2N281'5 lew 200 MHz T060
2N3J75 3.0'0\' «Xl MHz T060
2N3S53 Z.5W 175 MH. T039
2N3866 UlW «Xl MHz T039
2N392li 7.(1"1 115 MHz T060
2NU211 ,O'N 175 MHzT039
2N5589 JOW 115 MHz MT71
2N~ lOW 175 MHz MTn
2N~1 2'5w 175 M Hz MT12
2"1591 3 1.75W 175 MHZT039
2"16080 4 ,(Nj 175 MHz MT72
2"16081 15W 115 MHZ MH Z
2"16082 25W 175 MHz MT7Z
2"16083 'JI)W 175 MHZ MT72
2N606ot sow 175 MHz MT72
2"16094 4,OW 175 MHZ Xl 06 PNP
2"16095 l!iW 175 MHz Xl 06 PNP
2"16096 JOW 175 MHz Xl06 PNP
2"16097 ..ow 175 MHZ X106 PNP

Bui ld a 600 MHz 6 Digit Frequency
Counter. We supply 3 PC Boards, Silk
SC reened Front Panel and complete
Instrucllons Only $1 2.50

Ch ips used in Counter
l1C90 Prescaler
74C925
F9368 (2 used)

THE LUNCH
COUNTER

•

,

H.' d to lind 'epIac.ment IOf
VHF Mobil. , M. ' ine u...
SucC.""lully uNd In SIan ·
da'd a nd ot her VHF Rill"
Rated 12 Watt. at 200 MHz
12.5 VOIl. wilh 5.3 DB aaln .
Heat Sink . tud (8132) i.olated
t,omlnds Only"2.JO

AEC 1074 50Wall
@30 MHz $21.1 5
AEC 1076 75Watt
@ 50 MHz $24.00
bctn cu es 500 4LFL

OVERVOLT 12
Cro w B ar circuit pro tects
Transceivers & Tape Decks from
runaway power supply voltage that
can zap expensive components. OV
12 causes luse in Power Supp ly to
blow if vol tage exceeds preset level
(approx. 16 to 18 votts). Rated at 25
Amperes. s 7.95
Mode l OV5. Protects 5 Volt circ uits.
Triggers at 7.5 Vol ts $8.95
Other units available at 3.3 to 100 Trig
gerVoltages $10.95ea

LEOS
Mo nsanto "' AN 72 Red LEO
Ru do Ul .300" H'Oh. Common
AnoOe ONLY S 89

.'"CLOCK FILTERS
Blue , Red . Green. A... boIr Of Smoi<e

Blinky Flasher Kit S2%
PC boiI.d.~!!i '. 1I p.n~ *Of~S on 9 -.011$ "'o u"" bunon
sr.oc

Woodg ra In 0' b lack lealhe ,

CRYSTAL TIME BASE KIT

6 BIg O.!!i l EO O<spl. ys • On Boa' d AC Tr. n" Ofmer • 12
Hou. Fo< m., W,lh 2. Hou' Ala rm ' Snooze Feelure' Elap~·

ed T,....... Tomo!'< le.'ure ....~es 11'11' Popular.n BoNdeasl
SlallOns II's e ...lu••1 IOf CIo'S. boa".nd c.mpers wnen
used Wllh OPtlOn.1 c'Y~lal IIIToe ba.. F.lS OU' s la nda' d
cab"'el. S19.95
Ctystal llmebase wnenpurChasecl w , l h C IOC~ 12 95

ALARM CLOCK KIT

CLOCK CABINETS

12 or 24 HOUR DIGITAL CLOCK KIT
Uses O.!!i D,spl.y LEO !>31. ClOCk Ch'P Fr....ze lealure lor
acc urat e sel. h l.ou. Slandaldcablne l ONLYSI8.~

Inc ludes PC Board , CrySl a l. a ll pa,ts iII nd tnstt uc .
lion . S.95

'". 3 . 9
. 3 95
as

'"

Come. in a Willet, .e 1I0hl
1>1.... c a bine t meas un" l1

2"" " high ••.. WIde

• !!i" deep.

2200 MFO 16 von
Radial Cap 3 for 89¢

CLOCK CHIPS
sna
"'''
"'''"'''CT7001

• T.lg09'ed clock IOf rnerno<y'•
coodll'O
• Buill';n $Ide lone mon.1Of
• 5(laed eon lrol S lo~u. wpm
. Two to th'ee tllne. lhe memooy

01 ....resl competitor

THE MIMIC
PROGRAMMABLE IAMBIC MEMORY ){EYER

VOLTAGE REGULATORS

• FlXIf rnemo<, inpul• . $Ixty let·
t.... eacl'l
• Five mlnul" 01 memory • 10

."". Ope<.... on 110 V;IC;Ind ll- 16

"'"

T0 220 Pack. g"
PO~lhve " ,OO NeoallveS t .2!i

"'" rsoe
zeoe ""
7808 19 12
7812 19 15
781!!i

es

"es

eo..
eo

"as
so
so
ee
eo

. , . •72

"'Pfl02
2N3819 .
2N5.57
2N!!i.58
2N5.59 .
2N5.85 '
2N5488.

DARLINGTON
MPS.... 13 ,
MPSA 1. , ..

,.""se,C,,..
C l06B,
C 122B .

'IIony nto 'IIV5053 JU 'II80 LED
end HOlder only 2!>
LED Hokle<s . 10
JumboRedLEDS SIo< S101)
Jumbo Gleen . O<af>Qe Of Yel~
LEOS 5 1or"01)

FETS

SPECIALS

THE VERY
POPULAR

TOPE
ACCUKEYER

KIT

$lmple~ C051Memo<y KII Uses 2 Pfoo•• mmable 1101 Memory Ch.PS. Pro
..des 2 canned mes~ 01 30 CfI.racl.... ead'l Ad. pl . ble 10 Handboo"
and ot.... Accu_eyers Include. PC boiIrd Iyme $Ize a. accu~...,er IlOIfd l
a nd . 11paot• . Aeq"If" !!iVDC. 9 VDC "1195

• SeU Completing Ool~ , OUh'" • P,ovl~lon for .U. cl'lm"nt 01 2!>6 Of 512
. I. mb lc Ope,alion Bil Me mo ,y IOf Dll: 0< Contes t wOfk
• Sinoia Dol , Dash Memo" es

Rev.sed ••rs,on 01 me Acc uk...,• • lealu'ed on In. ARRL Hand bOOl< Has
mo<e IooICill' IC Layout ;lnd ON Bo.a.d sldelone Ostlll . ,Of Includes PC
floa,'d, TT L IC$. 555 TIm... . IC SOC~els. S....,1C I'l. Spea~... , T..n$'~tOf',
CillP.c.lOf$and ,e~I~IOf$ Requlles 5YDC CNLYSI9 95

ACCUKEYER MEMORY KIT

144 MHz 10 Watts
RF Transistor
2N5590 $5.50 ea.

NEW!
Tunable 420 MHz
Fast Scan TV
Converte r

" "'~',I"- •

•
•

CRYSTAL SOCKETS
HOLDS 8 HC2!IU S 59
Slnole HC2!IU 29

ADJUSTABLE POWER SUPPLY KITS
5-1!!i Vol" 500MA S69!>

1 2·28Voll ~ 500MA 8 ,95

Rece Ive Fasl SCan Amaleu, TV in lhe '20 to .!!iO MHz B.nd
WIt t> a ny TV N t . Lo....- norse. h'lIh O.,n 11 Amp WII" V...cIOf
tuned Inpul a nd outpuls . Buill in AC su pply. Come. In Iwo lone
wa lnut & beoge ca bi net ....asu. ing 1 7f8" )( .'1." )( . , f8" .
Flc te><y . lfed WIt" 2 Y• • ' ou. 'anlee ..... . .... S59 95

"3 IOf "00
za

DIGITAL
MULTIMETER &
THERMOMETER

SPECIAL
RF TRAN SISTOR

3 w aus l1!!i MHz
2N5589 S375

3"" D'll il -!!i . ...ge. on each
tunctlon AClDC2 Vo lls to
2000 Vo lts Cur ren t 2
Mic roamp . to 2 Amp s
Re~i slence 2000 O hmS to 2
Ms g o h m s . InclYd ss P C
flo.,d. ICL7107 Chip e nd al l
part$. o n lvS411 115

MCl.58P .....
!l56 T IIT_ .

.."

Add 6'loahippinll. Add 11.00 fOT orde,.. und" r 110.00. Out of U•.s.A. add 15'lo . hippin llond certif ied chec ," o r mon ey order in U.S. f und••
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VARIABLE POWER SUPPLY KIT $1195

•••••••••

Continuously Variable from 2V to over 15V
Short-Circuit Proof
TVPical 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 Mete" AOD 51.25 FOR POSTAGE/HANDLING- -- _._~-,

FREE
Ie Ot FEn WIT H
SS a.Sl00RDE RS,I
DATA SHEETS
""'ITH MANV IT EMS.

SPECIALS -THIS MONTH ONLY
'O"A 0_ . ...-'.... '"' ,.._~ ._ ......._0.......... ' .. ••,om ,_D....._ . " ' ,..... .....- TO_' •,.". _.-,..,.... M' Ull'" 0\0,,- ._ "_ .. 1.l1V ,.
' ••"1 .... ' ..."' ... '0"......1 ". ,-- ,......__._.. o- M

" - .~..... ,_'" D.. .., .... , .... -,.....,- O• M,-,,<_ _ _ ,» •• " "'ICA --'-.- O' ",.,..........-......__........ -, LO',., .... ..,e .... ..... O. "'•• ......_-- "' "" '__ .... n... . n O. . 1.11

~"
•••,_--0..1........ ,.... ", _. ..,,_......_.U......,.. ,".- •C_ ",_ __ .,.• u..,.. ..,-- •... _ _ '_ Joo._"" ,. -- .'M'_K. '_ ••.- -'- _.- ~ _.~ "" - ,9 N ,.

~'" ....._.- K' - ---..... - K '- .__ ..._._- " , - _......... - K'- ...__._... .- K' - _.-.._~ - -,''' ._.........- K' - •__M8 _ _ ••- ._..,--- K '

." •_ _ ... n • . _ ,_--_."- ••SEND __A" HI . ,.,. CATAlOG
.. I ....,y ' lIOO SU 'lCOOIOUCTOIlS. " n. CN'M:lTOl'IS. H e .'lfO<lll§ol lil_ ,

f SA2!o01~ a.- Iu,.. tIS.
~pf.Dl2OllMH'AF_ 3JlI'
_n MOSFET IIF A",. $1 .15
LM314 Quooj 14. 0. A... 94
LM371 Pol Vol> II.. ",0 " _55
NU&5 T_ ...o.. .31
LMll3l37VAoo 0 ' P 311.
LOIf14. c.:...,. Oo Aoolfo...o.. 11II .
LM1_ 0u0I 141 ""'.. 31$,
c...- I ' OlP Q
ACAB _ _ 1A~ ,70

'M'...
' 51S1
~,...
M'
M'
~.

M '
M '
~

_Ii .... 0 _ ...n-' _ li_ e- Io r- 0 15

,.. ·SUPER SPECIALS: ~
' ''301 0."-",,, DOO<IO
, ,. l00V!'OmA Doodo
' ,,11 ~Vll A R""t,''''
I N.1543OV ,~ ,.

8R . &N lIA 80.. Roc:
2Nnn T'_
2N290I T<_
l'OJON _ ._ ' 0.0
NJlIO'I__"00
", . 100

(,...;o_ "r _
1I.:II111._ .... T_ 1GJ5W . J-_H' TOJ .110
565>:T _1.. 1.. '.._ 3111
......,.To;_' - , ,02......_TO. I2Y
....._ n 0.-0 ' '''' 11 ; '''W._~ 1225

elECTRONICS
WOODSIDE . CA 9 4062BOX 4181 GB ,

Tel. 141 51 J28-1 51Xl

MORE SPECIALS: __R«._ "liV. -... VO\.TAGE RE GUlA-TOOl Ie. v...,. _ ..
_ ._... _ _ ~' lSV $owtl''''~ ''''''' __
_ ... _ ..w i I J DC (.I-JOV, _ 2 ..._ "" •...;..om_ ....._a,_MD'. 11 .25. ""'3& Oo.ood 101 low _ Op MIlIP IGJIS

l M'3OoI FM Mulb.... $_ _ DIP U l9
l M2l\ . FM IF Subo.._lIf ...... , 00' _, , ......, DIP 0.1'9
• ../I2M Hot Co" ... 0_ O.'V . lmA C.," llO':IS ' .00
lENERS--li_~. Vo_ n, U, '.3, 5.1, 8.11, '.2 _ 4111.00

iI.1, ' 0, 12. 15. Ie, I•. 20. n, 24. 21... UV (" 0'1.1 1 W J1tHlO

_MONEY_BACK GUARANTEE
• AU TESTED AND GUARANTEED

ADVA

OTHER ADVA KITS;

----_ ,-_ _.._"' , _ _ .. _ '>0_ . . ..._...--
, _. _ .... OATA _"" ... '.11 ""
lOICNIrr ,." 00 _ _ _ .. ... __""""" 00_ .. _I.-......_....._...' _._.._.."", ..._----_._'_M .. _-------..... .-_ '"_ ..... CA....-... _ ... _... _"'R _
-~-n _ ..... _ .. -._ ..... ... _ ... ~ ...
e- , , "' __ , . """'. _ _ .. _

....... _ ' 0' """"' "'. Dt1,.. .TC, H'T'" _'c _ _ .. oe>......_-_..-......_.0.__.-..._-__."""' ''0__.. .... _ """ ".
""'0••ouun o ,,.. w'"' __-.. ---..__ __ ..._-
_ A..._",,,. """'A. tv , _ A. ,,.. _ . " ••
-.A _ ", _ ",__" ....

NEW SPECIALS
lMJ18CN High Speed Dp Amp 50Vl~s mDIP $0.94 lNZ10 Germanium Diode BOV ZOOmA 4/S1
lMJ18D High Speed Dp Amp 50Vl~s DIP ,90 lN8ZJ Temp Comp Referinci
lMJJ9N Quad Comparator Single or Dual Supply ,19 6,ZV t5% ± .005%f C $0.60
lMJ80N ·B YOWAudio Power Amplifier B·ZZV .90 lN914 Silicon Diode 100V 10mA Z5/$1

NE561V Toni Ilecuder (Pl l ) O.OlHz to 500kHz ,99 lNJ044 100V zener lW-Blttlr than an DBJ .15

XR561CP Toni Olcoder (Pll) O,OlHz to 500 kHz ,99 lNJG45 110V Zener lW-Better than an DBZ!DCJ ,15

lM1ZJCN Precision Voltage Algulalor Z·31V DIP 3/S1 lNJOll ZOOV 1OOmA Switching Diode 40ns .30
lM141CN Du.1141 Compensated Dp Amp 2/S1 2NZ915 NPN Dual Transistor JmV Match 13100 $1.95

SAD10Z4 Dual51Z Stage (1024) Audio Delay line ZNJ819M N·Channel RF FET 100MHz Amp ,35

"Bucket 8rigade" Appl. Dat. included $lB .95 ZN40Z0 PNP Dual Transistor 5mV Match 11250 5.00

XRZZ06CP Function Generator with .pplic, data 4.40 ZN4445 N·Channel FET 511 Switch J .50

XRZ242CP l ong·Ra nge PrKision Timer ~s to days 1.50 ZN5J94E Ultra·low Noise J·FET Audio Amp $1 ,Z5
1 YEAR TIMER Kit-Z XR2Z4Z's . nd Appl ic. Note J.OO ZN591Z Dual J-FET RF Dif Amp to BODMHz Z.90

lMZ901N Quad Comparator +5V or 2 to J6VDC SUD ZN60Z8 Programmable Un ijunction Transistor ,45
CAJ018A 4·Transistor Array/D .rlington ,99 ZN6449 JOO Volt N·Ch.nnll J·FET AmplSw Z,OO

CAJOZ8A RF/lF Amplifier DC to 1Z0MHz 1.25 CP640 8rOldband FET RF Amp 140d8
RC4558 Dual High Gain Op Amp mDIP 3/S1 Oyn Range $4.50
SPACE R Kit · 4 III of 5 assorted size $paCl n $1.00 EJ04 N·Channel RF FET J,8d8 NF @400MHz .50

MPSA1Z NPN Darlington Transistor jJ20,00O .15
±15 VOLT Regulated Power Supply Kit·Euy assembly, TIS88 N-Channel FET 400MHz RF Amp ,60

5mV regulation, 100mA, fully protected ,
RESISTD R Kit-ISO pcs %W, ZO most common values,Includ es all components Ind hardware,

no PCB or case-Add $1.50 for shipping $1J,95 individually packagld , 5 to 20 pes each , $4.95

PC 8DARD Mounting Kit-B II spacer, SC IllW, nut
. nd washer-JZ pcs total . $1.00

SEND FOR ADVA'S NEW 1979 CATALOG
NEARLY 1000 SEMICONDUCTORS, KITS, CAPACITORS, ETC.·SEND 25< STAMP.

,.,. " 24

ELECTRONICS

BOX 4181 GB

WOODSIDE. CA 94062

Tel.14151 328-1500
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2822 NDrth 32nd Street/Unit -1 PhDenix, ArizDna 85008 (602) 956-9423
We accept checks, MasterCharge, and Visa

Prices subject to cha nge without notice

MUFFIN FANS,
REMOVEO

from new equipment $6.95

BRIDGES 25 AMPS
5DDPIV
$2.99 each

ROTRON FEATHER
FANS

Factory Fresh Type 213
230VAC 20W Max. $1 2.95

R. F. Transistors, can't,
2N5109 1.55
2N5179 59
2N5569 4.00
2N5583 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
MRF8004 ..........•••..... 69
SS2548 .......•..•......... 75
40281 ................•.• 10.90
40282 •.................. 11 .90

LINEAR I.C••
LM308H 1.00
LM309K 1.00
LM380N·14 60
LM301V 30
LM301H 30
LM1458V 50
LM304H 79
LM307V 35
LM31 0H 2.00
LM312 1.75
LM555V 49
LM555H 5.00
LM318H . . . . . . . . . . ..••.••. 1.00
LM324N... . . . .....•...... 1.00

ELECTRO/OATA
PANORAMIC RECEIVER

PLUG-IN UNIT
Model PN101" will work in
Tektronix Scopes and will make
into Spectrum Analyzers. 1000
to 12,000 MHz $299.95

TEKTRONIX SCOPES
545/CA Pluq-in $499.95
HP Model 651A Test cscrue-
tor $299.95

PonER & BRUMFIELD
RELAYS

12VOC 4POT 3Amps 2.95
12VOC SPOT 25Amps 5.95
12VDC 2POT 3Amps 1.99
12VOC 4PDT 25Amps 6.99

DRAKE LOW PA9S
FILTERS

TV·42-LP ... ....••• TV·3JOO.LP
looW Max... .•.... l000w Max.
30 MHz $9.95..•. 30 MHz $19.95

TUBES
2E26 5.00
3828 _ 5.00
4Xl50A ...........•..... 15.00
4CX2508 ........•....... 24.95
4CX250R .........••..... 29.95
4CX250F ......••••..... . 26.00
6146 3.99
6146A . . . . . . . . . • • • • . . . . . . . 5.25
61468.............•...... 6.25
61 46W 6.95
63601A 7.95
6907 35.00
6939 5.96
7289 9.95
7984 6.95
8072 45.00
8106 1.75
8560A/AS 30.00
8950 5.95
6K06 4.65
6LQ6I6J E6 6.20
811 ....... .........•...•. 6.00
811A........•........... l 0.95
717A •.....••........... .. 6.00
572B1T160L .•........... 29.00
4-400AX......•.......... 39.95
4-125A .......•••••...... 20.00
4CXl 5000A . .•..... .... 150.00
8437 250.00
7oo7J6166A..•.. . . . . ...• 600.00
3-SOOZ _ 69.00

LM340T·5 &
LM34OT-12

7511: each

LM5&&VVCO
Function Generator

99It each

1500PIV 1.5 AMPS
RECTIFIERS

1011.50

PISTON CAPS
1.2-10 PF

7511: each or 10/5.50

MINIATURE
SWITCHES

SPST ON-ON 3/1.00 Used

F.E.T.S
MPF4391 75 or 10/6.50
MPF11 2 •.........69 or 1015.50
MPF102 .43 or 1013.50
40673 _ 1.39ar 10110.00
3N128 1.35or l0110.oo
2N5248 _ 60 or 1014.50
MPF131 60 or 1015.00
2N4303 __ .45 or 1013.50
2N3958 2.95 each
MFE2000 90 or 1018.00
MFE2001 99 or 1018.00
MFE2008..•... 4.20 0r l O136.oo
MFE2009 . ...•• 4.80 or 10139.00
MFE3002 .. . . • . . . . . . 3.35each
MMF-5 5.00each
MFE12O . . . • • . . . 1.00or 1018.50
2N3436 2.25 each
2N4416 .......•... . . 1.00each
MFE131 _. 1.05each

MOTOROLA R.F. AMPS
MC1550G 1.50 each
MC1590G 6.90 each

HEP 1702.5 AMPS
l 000PIV 10/2.00 or
100/14.50

SEMTECH MINISTIC.
HIGH VOLTAGE

RECTIFIERS
SFMS 20K 20,000 PIV
500ma $l .9geach

R.F. TRANSISTORS
2N2857 .....•............ 1.80
2N2857JAN ••... . . .. ..•.. 2.35

MOTOROLA I.C.. 2N2947 16.00
2N3375 6.00

MC4024P & MC4044P $3.27 ea. 2N3553 1.60
2N3818 5.50
2N3866 1.05
2N3866JAN 3.1 4
2N3866J ANTX 4.25
2N3925 6.00
2N3948 2.00
2N3950 26.00
2N3960 4.70
2N4072 1.70
2N4427 1.24
2N 4877 •..... ... . .•...... 2.57

NEW WHISPER FANS 2N4957 2.50
11 5 VAC $9.95 each 2N5108 3.90

TOROIOAL CORES
T·37-6 611.00 2514.00 50/6.00
100110.00

FERRITE BEADS
12/.89 or 10014.00

TOROIOAL CORES
T·30-2 & T·30-12 5/1.00

R.F. CONNECTORS
50-239 49
PL·259 , 59
UG·175 39
M·358 1.95
M-359 2.00
PL·258 2.00
UG-88EJU 89
UG·492A1U 2.00
UG-306BIU 2.00
UG·290AlU ........•........ 99
UG·2741U _•••.. 2.00
UG·260BlU .........•••... 1.10
UG·2731U.... _......•••.•. 2.50
UG-101A/V ••.... ....•••.. 2.50
UG-5&'u .....••...... .. ... l .99
UG-491A1U ••....... ... . . . 2.25
UG·26OIU ....•.......... .. . 99
UG-1094JU .•........... ... . 89

2C39/72B9 TUBES
$4.00 each or 101S35.00

1N914/1N414B
3011 .00 or 12013.00

CHOKE [U252) 2.5MH
150 MA 30 MHZ

2/$1.00

TRIMMERS 5-BOPF
45c each o r 101 3.50 o r
100125.00

TRIMMER CAPS
Small enough to fit In your
watch 3.5·11 pf 75i; each or
10/$6.00

RG-174 52 OHM COAX
MADE BY H.P.

$5.001100 ft .

219



••
== liCENSE srudv quidrs & TApES==

r-----.=~

• NOVICE STUDY GUIDE- SG7357- Here is a completely new study
gu ide and reference book for the potential ham. Th is is not a ques
tion/answer memorization course. Electron ic and radio fundament als are
presented and explained in an eaev-to-cncerstenc fash ion, preparing the
beginner for the Novice exam. Includes the latest FCC amateur regula
tions, as well as application forms. Easily the best path into the e ltCiling
world of ham rad io ! $4.95.·

Novi
Clas

Licen
Stud
Guid
_.t1~..

fMO,U _ .... TH

L.--;-

• GENERAL CLASS STUDY GUIDE- SG7358- A complete theory course
for the prospective General or Techn ician. Th is reference expl ains tren
slstor, amplifier, and genera l rad io theory, while preparing the Novice lor
the "big" ticket. Alter gett ing your t icket, you 'll use this guide 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.'

_ADVANCED CLASS STUDY GUIDE- SG1 081- Ready to upgrade your license? To prevent retaking the FCC theory exam, you
need the 73 Advanced theory guide. SSB, antenna theory, transmitters , and electronics measuring techn iques are covered in
detail in t his easy- to-follow study guide. Special modes and tech niques, such as Rny, are al so treated. An engineering degree is
not necessary to master Advanced theory- t ry th is book before visiting the examiner's office! $5.95.·

_ EXTRA CLASS LICENSE STUDY GUIDE- SG1 080- Before gOing for your 1 x 2 call, it pays to be a master of the Extra c lass
electronic theory. This study guide is the logical extension of the 73 theory course. All the theory necessary to pass the exam is
presented . Antennas , transmission lines, swr are discussed, as well as noise, propagation, and specialized communication
techniques.This book is not a c lassroom lecture or memorization guide, but rather a logical presentation of the material that mus t
be understood before attempting the Extra exam. Save yourself a return tr ip to the FCC and try the 73 method first ! $5.95. ·

"

.' - -'•

r
';l NOVICE~,

..'&;: oj oj
~ . , 1

. -~ j· '1
- - ~ ~ ,
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.- -.
13 NOViCE ~ i

:-.:-. -~ *H
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NOVICE THEORY TAPES ' I) NOV ' C E ~*!f
Startling Learning Breakthrough~=,"===' t U

,
\ '-' NOViCE ~ ~"'.-- ~ :! I, '.
L .- -.

- NOVICE THEORY TAPES - CT7300- Startl lng Learn ing Breakthrough. You 'l l be astounded at how
rea lly si mple the theory is when you hear it explained on these tapes. Three tapes of theory and one of
quest ions and answers from t he latest Nov ice exams give you the edge you need to breeze through
your exam. 73 is interested in helping get more amateurs, so we're giving you the complete set of our
tapes for the incred ibly low price of ONLY $15,95.·
SCientists have proven that you learn faster by listen ing than by read ing because you can play a
casset te tape over and over In your spare time-even whlleyou 'redriv ing f You get more and more info
each time you hear il.
You can' t progress without solid fundamentals . These lour hour-long tapes give you all the bas ics
you'll need 10 pass the Novice exam easi ly . You 'll have an understand i n~ of the basics wh ich will be
Invaluable to you for the rest of your li fe! Can you afford to take you r NOVice exam wi thout tirst listen
ing to these tapes? Set of 4- $1 5.95.·

73 CODE SYSTEM TAPES

SSTV
_SLOW SCAN TELEVISION

TAPE- CT7350-Prize-winning
programs from the 73 SSW
contest. Exce l lent for Demo!
$5.95.•

~""'''",~

.,
I , .

1)COOE COUll§(

£ -=NI1

I , • .,

code. $tint at the olll<;ial FCC I t.ndlrd (no
Olh8f ' I pe ....e·ve helrd usn. then stili
dafds. so many people Ilunk lhe code
"""'n they are suddenly_under pr_ur.
-I.ced .... ith <;hara<;ters $tint II 13 ",pm
..-.d s~ced lor S ....pm).. Thi. t~ i' no!
..-norizaDie. unlike tl'>enny S ",pmt~.

sin<;ethe cooe groups Ire ent"e1y random
<;l'larM:t"", sent in groups 01 tlve .

"COURAGEOUS"
2lH WPM - CT7320- too. is ....h.t gets
you when you go lor the bill <;Iass I~

cenn. It is so ""'barraHing to ~nie: out
JUS! because you didn't P"..... yoursetl
with Ihis tape. Though th,s is only one
*Old laste<. l he~ !'OUP' art to d,ll~
cult tllal you'lI almosl en aslee1l copylrlg
tl'>e FCC stull by eom~"ton . U_s,eport
tllat they can 't bel_ ho", easy 20 per
'eal1y is ....,th Ihis l.nlaSlie: one hour t_

••

Any Four T.~ For 115.85'"
M.S5 &ch'"

"GENESIS"
S WPM- CT7305-This i. Ihe beginning
' ape lor people ....ho do not kno.... tile eode
at all. lItakes t hem through the 2e lett8fs.
10 numbers and ne<;essary pun<;tuatlon.
<:amplete with pra<;ti<;e ""ery step o. the
....Iy USing the newest blitz tea<;hin, ,~.
nl ques. It Is a lmost mir l<;ulous! none
hour many people_in<;luding kid' 01 ten
- are able 10 mastertne ccc e. The ene ol
learning g ives cceueence to beginners
",ho mIght o therwi se drop out.

"THE STICKLER"
I. WPM - CT7306- This Is the pr.ctlce
I . p" for the Nov l<;e and Tec:hni<;ian II·
censes, It is made UP01 one solld!'lOul 01

"THE CANADIAN"
10 + WPM-CT7310- 73 11a......t lorgottefl
tM Canadian hams-our 10 WPM t_
j)fepares you to breez. thtOUgh YOU' l:OVII
try's licensing exams. Uke the 011'1" cooe
groups, the tape 's not memorlZ.bl• ..-.d,
orn:e maSl ered, provi<;Ms a ma'gin ot sal.
Iy In the actua l teol situation.

"BACK BREAKER"
13 + WPM - CT7 3! 3 - Co d l ,roups
I glln. II a brisk 13 per SO you ", II be at
ease when you sil down In front 01 the
steely·eved governm enl Inspe<:tor Ind he
stl rts sending you plain langua,e I t onl y
13 per. You need t hi s eotrl marg n to over'
come IIle panic wh ich II universal in the
t" st Si tuations. When you 've spent your
money and time to tlke the test. you'lI
thank he• ......,s you hid Ihi. back-brel k lng
tl pe .

" OUTRA GEOUS"
2S+ WPU _ CT732S_ Thi. 's the I.pe lor
that small l/fOUP 01 O_ . Ch' ....'ng hams
who wouldn l be <::ontenl to sImply satlsly
the code requl,ement s o l t h. ht•• Class
li<::ense. Irs the loughest lipe ",e've got
and ....e keep a permanflnt "Ie 01 h.ms ....ho
have maSlered it Let uSkno", ",hen you're
up to speed and .... e·1I ,nscribe your name
in 73's CW " Hall ct F.me."

• 73 Radio Bookshop _ Peterborough NH 03458. Be sure to inc lude check or deta iled credit card informat ion.
Add $1 .00 handling charge lor orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.

FOR CUSTOMER SERVICE CALL 603-924-6132
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• BEHIND THE DIAl. - BK7307- BY Bob Grove. Get more fun oul
of shortwave listening with thi s interesting guide to receivers,
antennas, frequencies and interference. $4.95.'

_THE CHALLENGE OF 160- BK7309- is the newest book in the
731echnicallibrary, dedicated to 160 meter operating. 5i Dunn pro.
vides all necessary information to gel started on this unique band.
The au-Important antenna and 9round systems are described in
detail. The introduction contains interest ing photos of Stew
Perry's (the King of 160) shack. This reference is a must for new
and experienced " Top Band " operators. Price: $4.95.'

erc Op·AMP COOKBOOK- BK1028- by Walter G. Jung. Covers
not only the basic theory of the Ie op amp in great detail, but also
inctudes over 250 practical circuit applications, liberally il·
!ustrated. 592 pages , 5'12 x 8'h , softbound. $12.95. '

etNTRODUCTION TO RTTY- BK7380- A beginner's gu ide to
racnoteretvoe including teletypewriter fundamentals, signals,
distortion and Rny art. You can be a RTTY artist! A 73 publica
tion. $2.00.·

eTHE NEW RTTY HANDBOOK-BK7347- is a new edition and
the only up-to-date ATTY book available. The state of the art has
been changing radical ly and has made all previous ATTY books ob
so lete. It has the latest circuits. great lor the newcomer and expert
alike. $5.95.·

_PROPAGATION WIZARD'S HANDBOOK-BK7302- by J. H.
Nelson. When sunspots riddled the worldw ide communicat ions
networks of t he 1940's, John Henry Nelson looked to the planets
for an answer. The resu lt was a theory of propagation forecasti ng
based upon interplanetary al ignment that made t he author the
most reli ab le forecaster in America today. The book provides an
enlightened look at commu nications past, present , and future, as
well as teachi ng the art of propagation forecast ing. $6.95.·

_SSB . •• THE MISUNDERSTOOD MODE-BK7351 - by James B.
Wi lson . Single Sideband Transmission . .. t housands of us use it
every day, yet it remains one of the least understood facets of
amateur rad io. J. B. Wilson presents several methods of sideband
generation, amply illustrated with charts and schematics, wh ich
wi ll enable the ambi tious reader to construct h is own sideband
generator. A must for the technically-serious ham. $5.50. '

_SSTV HANDBOOK- BK7354(hardcover), BK7355(softcover)
Th is excellent book tells a ll about it , from its history and basics to
the present state-of-the-art techniques. Contains chapters on cir
cu its, monitors, cameras, color SSTV, test equipment and much
more. Hardbound $7.00, softbound $5.00.'

_WEATHER SATELLITE HANDBOOK-BK7370- Simple equip
ment and methods for gelling good pictures from the weather
satellite. Antennas, receivers, monitors, facsimile you can bui ld ,
tracking, automatic cont rol (you don't even have to be home). Dr.
Taggar t WB8DQT.$4.95.·

.?'
SlOW
SCAN
TELEVISION
NANDBOOK -

=== = = = =ANTENNAS = = = = = = =
e73 DIPOLE AND LONG·WIRE ANTENNAS - BK1016- by Ed
ward M. Noll W3FQJ. Th is is the first collection of virtually every
type of wire an tenna used by amateurs. Includes dimensions, con
figurations, and detailed construction data for 73 different anten
na types . Appendices describe t he construction of noise bridges ,
line tuners , and data on measuring resonan t frequency , velocity
factor , and swr. $5.50.'
_73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069
by Edward M. Noll W3FQJ. Describes 73 different antennas for
amateurs. Each design is the result of the author's own ex
periments covering the construction of noise bridges and antenna
line tuners, as well as methods for measuring resonant f req uency ,
velocity factor, and stanotnc-weve ratios. 160 pages. $5.50'
_VHF ANTENNA HANDBOOK- BK7368- The NEW VHF Auten
na Handbook details the theory, design and const ruction of hun
dreds of different VHF and UHF an tennas . . . A practical book
written for the average amateur who takes joy in build ing, not full
of complex formulas for the design engineer. Packed with
fabulous antenna projects you can bui ld . $4.95.·

73 Radio Bookshop e Peterbo roug h NH 03458. Be sure to include check or detailed credit card inform at ion.
'* Add $1 .00 handling charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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eRF AND DIGIT A L T EST EQUIP ME NT YOU C AN
BUiLD- BK1044- RI bu rst , function , square wave generators,
variable length pulse generators-100 kHz marker . i-I and rf sweep
genera tors, audio cec. allrf signal injector, 146 MHz synthesizer,
d igital readouts lor counters, several counters, prescater.
microwave meter, etc. 252 pages. $5.95. '

eVOL. I COMPONENT TESTERS-lB7359- . . . how to build
transistor testers (81, diode testers (3), Ie testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different kinds). inductance (3),
capacity (9), a measurement, crystal checking (6). temperature (2),
aural meters lor the blind (3) and all sorts of miscellaneous data on
meters . . . using them, making them more versatile, making stan
dards . Invaluable book . $4.95.'
.VOL. II AUDIO FREQUENCY TESTERS- LB7360 - ... jam
packed with all kinds of audio Irequency test equ ipment . If you 're
into SSB, RTTY, SSTV, etc., this book is a must for you ... a good
book for hl-Il addicts and experimenters, too! $4.95.'
.VOL. III RADIO FREQ UENCY TESTERS- LB7361- Radio Ire
quency waves, the common denominator of Amateur Radio. Such
items as SWR, antenna impedance, line impedance, rf output and
field strength ; detailed instructions on testing these items ln.
eludes sections on signa l generators , crystal calibrators, grid dip
oscillators, noise generators, dummy loads and much more.
$4.95. '

.VOL. I V IC TE ST EQ UI PM ENT-lB 736 2 -Be co m e a
troubleshooting wizard. All you need to know about pulse, audio
and syn c generators, frequency counters , digital component
testers, logic probes and more! Plus a cumulative index lor an lour
volumes of the 73 Test Equipment library. $4 .95.'

• NEW REPEATER ATLAS OF THE EN·
TIRE WORLD- BK7345-1 50% as big as
any list ever available-nearly 900 more
repeate rs listed. New improved maps
show t he locations by frequency of every
repeater in the States. On ly $1.95."
• aSL CARDS- 73 turns out a fantas tic
series of OSL cards at about half the cost
of having them done elsewhere because
they are run as a f ill-in between printi ng
books and other item s in the 73 Print Shop.
250 Sty le W- OW02S0- for $8.95' ; 500
St yle W-QW0500-for $1 3.95" ; 250 Style
X-OX0250-for $8.95' ; 500 Style X
aXQSOO- for $13.95 '; 250 Style Y-QY0250
- lor $8.95 " ; 500 Style Y- QY0500- fo,
$13.95.•
.73 MAGAZI NE BINDERS - Preserve and
protect your collection for your lifetime!
There's no excuse lor lost issues when you
have t hese handsome red binders with
gold lettering. Order 1-BN1001-for
$6.50 ' ; 2 or more- BN1002-for $6.00
each."

Style Y

W2NSO/l

•

--
-:- ~-

StyieW

••

-

Style X

-.-------

• BAC K ISSUES- Complete your collec
tion-many are prime collectibles now,
classics in the field! A full collection is an
invaluable compendium of rad io and elec
tronics knowledge! $2.00 each ' , or 5 for
$5.00.'
• LIBRARY SHELF BOXES- These sturdy
white, corrugated , dirt-resistant boxes
each hold a full year ot 73 or «ucoeua.
With your order, request self-sticking
labels for any 01 the following: 73, Kilo
baud, CO, O$T, Ham Radio, Personal Com·
puting, Radio Electron ics, Interface Age.
and Byte. Order 1-8X1000-for $2.00' ;
order 2·7-BX1oo1-for $1 .50 each ' ; order
8 or more-BX1oo2-for $1.25 each ' .

.----~---=~=TItE WELL-EQUipPEd ItAM sItAck==

• 73 Radio Bookshop • Peterbo rough NH 03458. Be sure to include check or detailed credi t card inform ation .
Add $1 .00 handling charge for orders under $1 0.00. Note: Prices subj ect to change on books not published by 73 Magazine.

FOR CUSTOMER SERVICE CALL 603-924-6132



eA GUIDE TO HAM RAOI0 - BK7321- by
Larry Kahaner WB2 NEL. What's Amateur
Radio all about? You can learn the basics
of this fascinating hobby wi th this ell.'
cellent beginner's guide . It answers the
most frequently asked questions in an
easy-going manner, and it shows the best
way to go about getting an FCC license. A
Guide to Ham Radio is an ideal introduc
tion to a hobby enjoyed by people around
the world . $4.95.'

eVOLUME IV-Ie TEST EQUIPMENT
lB7362-i t's easy and fun to build you r
own test equ ipment with ICs! Here in this
four th volume of the 73 TEST EQUIPMENT
LIBRARY are 42 home construction pro]
ects for bu ilding test equ ipment to work
with your ham station and in servicing
digital equipment. Counters, scalers , fre·
quency standards, synthesizers, logic
probes ... JUST ABOUT EVERYTHI NG
you need and can build with ICs. $4.95.'

..-~._--_.-

Ie
_SSB •. • THE MISUNDERSTOOD MODE
- BK7351-by James B. Wilson. Single
Sideband Transmiss ion . . . thousands of
us use it every day, yet, it remains one of
the leas t understood facets of amateur
rad io. J . B. Wilson presents seve ral
methods of sideband generation, amply i1.
lus trated with charts and schematics,
which will enable t he ambitious reader to
const ruct his own sideband generator. A
must for the techn ical ly-ser ious ham.
$5.50.•

e PROPAGATION WIZARD'S HANDBOOK
- BK7302- by J. H. Nelson. When sun
spots riddled the worldwide comrnuntca.
ttons networks of the 1940's, John Henry
Nelson looked to the planets for an
answer. The resu lt was a theory of propa
gation forecasting based upon interptan
etary alignment that made the au thor the
most reliable forecaster in America today.
The book provides an enlightened look at
communications past, present, and future,
as well as teaching the art of propagation
forecasti ng. 6.95. '

.0-
* 73 Radio a ookshoc e Peterborough NH 03458. Be sure to include check or detailed credit card information.

Add $1 .00 hand li ng charge for orders under $10.00. Note: Prices subject to change on books not published by 73 Magazine.
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2%,560
pages.

5 1

That's the size of the world's
most comprehensive guide to
the subject of ham radio:

I8 years of 73 Magazine.

The back issues of 73 are a gold mine of interesting articles. Unlike
the other magazines, which fill their pages with activity reports,
there 's little to go stale in 73. You'll find pioneering articles on SSTV,
FM , repeaters, ICs, and computers. Even the editorials are fun as
Wayne Green 's dire predictions, like the debacle of incentive licens
ing , have come to pass.

Clip the coupon below and send for 73's new back issue catalogue.
Treat yourself (or a friendly ham) to some fun, and a fantastic bargain
to boot.

-------- - --------------------

o YES! Rush me 73's FREE Back Issue Catalogue!
Name
Address _

City State Zip

•magazme
PETERBOROUG H NH 03458
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S HARD COPY STORAGE A PROBLEM?

73, as th ick as it is, is more like a f loppy when it comes
to standing on the bookshelf. Try the 73 Li bra ry Shell
Boxes, ... sturdy corrugated white d i rt res istant card ·
board boxes which wilt keep them from flopp ing around.
We have sell-sticki ng labels for the bo xes, too, not only
for 73, but also for Kilobaud . . . and for CO, OST, Ham
Radio, Personal Computing, Radio Electronics, Inter
face Age, and Byte. Ask for wh atever stickers you want
wi th your box order. They hold a full year of 73 ... or
Kilobaud. Your magazine li brary is your pr ime reference,
keep it handy and keep it neal wi th these strong library
shelf boxes .. . One box Is $2.00, 2 boxes are $3.00 and
eight boxes are $10.00. Be sure to specify which labels
we should send. Have your credi t card handy and call
our to ll-tree order number 800·258-5473, or use th e order
card in the back of the magazine and mail to:

(@'!?!!~!"~--
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Let us know 8 weeks in advance so that yo u won't
miss a single issu e o f 73 Maga zine.
Attach old label where indicated and print new ad
dress in space provid ed . Also include yo u r mailing
la bel whene ver yo u write co ncerni ng yo u r subscrip
tion. It helps us serve you promptly. Write to:

Z®~:~O~~!"~M~
I I
I g~:::~~\~~~~~~~:I: 0(;~~t~~tBe~~~s~~ssue ) I
I 0 Enter new subscript io n 0 Bill me later I
I 0 1 year $18.00 I

I Ifyou have no label handy, print OLD address here . I
1 II
~ Name CallI", --- I

I ~ Address I
- II tt City State Zip I

I '"I print NE Waddress here: ;

I Name W U I
~I C;; Address I
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A46 ABC Communications 182
A1 Adirondack Radio Supply , 12
A24 Ad~a Eiectronics " 218
ASO AEO Electronics, , 11, 73
A2 Aldeico. , , . 216
ASl Amateur Radio ol Rochester SO
• Amsal. l36
A62 Antenna Specialisls 27, 195
A6 Aptron l aboratories 75
A50 Assoc iated Radio 212
B1 Babylon Electronics 118
B2J Barker-Wil liamson,." 76
832 Bay·COm 7J
B45 B&K Precision, 194
B29 Britt's 2·Way Radio,. . . 125
B42 Brodie Electronics Company. . 49
Be Bullet EleClronics 203
• Butternut Electronics Co 15-4
C88 C &. A Electronic Ente,prises, . 161
C3 Clegg.. .. ..... 61.123,117
C21 COakil-. 74
c'no Coax Probe Co 76
C105 Communications &. TV Unltd.. 119
csa Communications Ctr, NE. 159. 169
C5 Communications Electronics, 183
ce9 Communications seNices, .. 118
C6 Communications Spec 22, 2J
COO Cullis Electro Devices 165
C67 Cushcrafl , . 27
• Dade County Hamle st. 16
D6 Peter W.OahICompany l96
010 Davis Electronics 196
035 Oaytapro Electronics. Inc.. , , . 110
015 Dentron .. . ... . ... . 16
020 Digital Research Corp 206. 207
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G & G Radio erect-ceres Co. __ 75
G.1.S,M.O. . . • . . . . • • • . . . . . . . . 118
Godbout Ele<:t ronics . .. . , , 208
HAL Communications Corp 15
Hal·TronIK 42, 98
Ham Radio center. 201
Ham Radio Out let 199
Hamtronics. Ny 194, 205
Hamtron iC5. PA. _ ___ 171
Hartwe ll' s Office World 119
Heath 191
Henry Radio Gil
Hy.(>ain Electronics 37
ICOM 9
Instant Software, 112, 113
Integrated Circuits. Unltd.. . " 210
Jameco Electronics, 117,209
Jan Crystals 118
JensenTools & Alloys. .. . 193
Kantromcs , . , 130
Kilobaud 99
Kenwood.. , •. .. , .•. . . , ClV, 5
Key Electronics, 74
long's Electronics 150-155
Madison Electronics Supply .. 133
Maggiore Electronic Lab 74
MFJ Entrp.45. 77, 119. 162, 165, 166
Micro Control Specia ll ieS, 72
MicrOlronics , 168
Midland Inlernational. .,. , , 83
Mirage 192
M & M RF Distributors, 163
New·Tronics 13
Optoelectronics, tnc 111
Pace-Traps , , 193
Palomar Electronics 21
Palomar Engineers, 168
P.C. Electronics,. .. . . . .. 7J
Pickering Codemaster Co..... 136
Poly Paks. . .. . . . . .. . . 213
Quest Elect ronics. • • , .. .••• . 198

Rl Radio Amateur Callback, Inc .. 215
Radio World 193

Rl0 Rainbow Industries , .. 72
RS Ramsey Electronics, 137, 204
R25 F. Reich",rt & Sales 211
R27 RF Power Labs, Inc 17,164
R15 Rolin Distribu tors , 165
R21 Rush Electronics 165
S27 Sabtronics 200
S63 Semiconductors Surplus, .. , 219
S3 Sentry 164
S39 sere.acee & Spencer Elec.. , . . 74
S33 S-F Amateur Radio ser 42. 110
S4 Slep Electronics Co 125
sa Spectrum Communications, . . 43
S10 SST Electronics. . . , . . ", .. 11.11
S50 O,C. Sta ffo rd Electronics 110
S43 SurpluS Electronics, 214
T52 Tele-Tow'r Mi g. Co.. Inc.. 130, 192

reo-tee 7
T34 Thomas Communications , 89
T48 Tower Electronics Corp 75
T18 Trac Electronics, Inc 168, 195
T35 Trans Com , ., 75
T3 rene Radio Electronics. 119, 122
U2 Unarco-Rohn ... . 193
U8 United Products, 202
U6 Uni~ersal Amateur Radio Service,

Inc. " 73
V5 VHF Engineer ing 135
W11 w estcom Engineering , 37
W18 Western Electronics, 72
W23 Wheaton Ham/est. 122
W2 Wilson Electro nicS 3. 195
Xl xue« 74, 75
Yl vaesu Elec. Corp .. cur, 16.31,157
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·Reader SeNlce inquiries not honored .
Pleaee contlct advertiser dl'eclly.
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BK1016 73 DIPOLE & LONG WIRE ANTENNAS $ 5.50
STooOO 73 BACK ISSUE $ 3.00
ST2500 73 BACK ISSUES-25 OUR CHOICE $10.00
ST0500 73 BACK ISSUES-5 YOUR CHOICE $ 5.00
sr iooo 73 BACK ISSUES-10 YOURCHOICE $1 2.00
ST2501 73 BACK ISSUES-25 YOUR CH OiCE $20.00
BK7307 BEHIN D TH E 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 $ 4.95
CT7310 CODE TAPE- 10WPM $ 4.95
CT7313 CODE TAPE-13 WPM $ 4.95
CT7320 CODE TAPE -20WPM $ 4.95
CT7325 CODE TAPE-25 WPM $ 4.95
CT7399 CODE TAPE -LEARN MORSE CODE $ 4.95
CT7394 CODE TAPES (ANY FOUR ABOVE) $15.95
BK7321 GUIDE TO HAM RADIO $ 4.95
BK7325 HOWTO BUILD A MICROCOMPUTER. $ 9.95
BK1028 IC OP AMP COOKBOOK $1 2.95
BK7380 INTRO TO arrv $ 2.00
CT7300 NOVICETHEORYTAPES $1 5.95
BK1100 PRACTICAL TESTINSTRUMENTS $ 4.95
BK7302 PROPAGATION WIZARD'S HANDBOOK .. $ 6.95
QW0250 QSL CARDS-STYLE W-250 $ 8.95

226

QW0500 QSLCARDS-STYLEW-500 $1 3.95
QX0250 QSL CARDS-STYLE X-250 $ 8.95
QX0500 QSL CARDS-STYLE X-500 $13.95
QY0250 QSL CARDS- STYLE Y- 250 $ 8.95
QY0500 QSL CARDS-STYLE Y- 500 $13.95
BK7345 REPEATER ATLAS $ 1.95
BK1044 RF DIGITAL TEST EQUiPMENT $ 5.95
BK7347 Rny HANDBOOK $ 5.95
BX1000 SHELF BOX-1 $ 2.00
BX1001 SHELF BOX-2 $ 1.50
BX1002 SHELF BOX- 8 UP $ 1.25
BK7351 SSB THE MISUNDERSTOOD MODE $ 5.50
BK7354 SSTV HANDBOOK(HARDCOVER) $ 7.00
BK7355 SSTV HANDBOOK (SOFTCOVER) $ 5.00
CT7350 SSTV TAPE $ 5.95
SG1081 STUDY GUIDE-ADVAN CED CLASS $ 5.95
SG1080 STUDY GUIDE-EXTRACLASS $ 5.95
SG7358 STUDY GUIDE-GENERAL CLASS $ 5.95
SG7357 STUDY GUIDE-NOVICE CLASS $ 4.95
LB7359 TEST EQUIP LIB V1- COMP TESTERS $ 4.95
LB7360 TEST EQUIP LIB V2-AUDIO TESTERS $ 4.95
LB7361 TEST EQUIP LIB V3-RADIO EQUIP $ 4.95
LB7362 TEST EQUIP LIB V4-ICTEST EQUiP $ 4.95
BK1069 VERTICAL BEAM & TRIANGLE ANTNS $ 5. 50
BK7368 VHFANTENNAHANDBOOK $ 4.95
BK7370 ~EATHER SATELLITE HANDBOOK $ 4.95
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