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Are the miles to the next repeater
or the next two-meter contact just
beyond your equipment capability?
Resolve the problem today with a
Hustler Super Gain antenna. Get a
double measure of improvement
with extra signal gain transmitting
- additional gain receiving.

~'TIi!!P
r;'s A WHOLE NEWEXPERIENCE!

TWO-METER

•
I

CGT·144

BBLT·144

u
SF·2

• Gain 01 G6-U.A II
comparlld 10 a 1/2 wavlI
dipole Mobile anlllnna o a in
compared 10 11• ....av.
ground plan• .

G6-144A ~6 db.colinear with maximum gain at the horizon! D.C. ground
ed element. Superior mechanical performance. Used extensively on re
peaters and f ixed stat ion service across the nat ion. Total height: 117
50-239 connector. Mounts on vertica l p ipe up to 1 3 /4- 0.0 .

CGT·l44 5.2 db. gain , 85 - colinearwith deluxe swivel ball , no holes to
drill trunk lip mount. Inc ludes 17' of AG-58/U, connectors attached.
ready 10 install and operate.

CG-144 (not illustrated) Same as CGT-144 less mount and cable. 3/8"
-24 threaded base fits all standard mobile mounts.

SF-2 " Suck Buster" 5/8 wave. 3.4 db. gain mobile antenna with 3/8 "-24
threaded base to fit your mount or a wide select ion of Hustler mounts.
(Mount or cable not incl uded ).

BBLT·144 3.4 db. gain tru nk lip mount mobile, stainless steel impact
spring, 17' coax, connectors attached, ready lor easy no holes install a
tion and operation.

BBL·144 (not illustrated) Same as BBLT-144 except for roof or deck
mounting in a 3/ 4" hole.



Build a 2 meter or 220 MHz Transceiver.
10 Channel Scanning ... 15 Watt

You can put it all together for only $219.95
PAl44/1S · 15 Watt Power Amplifier

RX1 44C or RX220C Receiver Kit

POWER GAIN; 12 db nominal , INPUT POWER ; 1
w,u n max., INPUT VOLTAGE ; 12 to 14 volls DC
negative ground, INPUT CURRENT: 4 amps max"
STANDBY CURRENT ; virtually insignlfi"ml,
INSERTION lOSS: less than 1 db on receive,
DUTY CYCLE; 5~ or Ius . Co nsists of dri lled
gl~s PC Baud, hut sink .and~ l compOnen li.

TX 1448 or TX220B Transmitter KIt.-
I

CD-2 Crystill Deck

~lftCd to provide mulli~.nnel opcr.tion for
the TX"'5e'iel, u .nwnilten. II fUlu re~ in uni SCi
of conUCts ttUI miY be ...ired 10 the CO-I cry ~"'"

deck for 10 ch. nnel ".nsccive . The U lri cce racts
miY also be used to SWi lch LE.D. indiulors. TM
switch hu 11 posilions.

CO·l Crystil/ Deck
C;ap;o/)Ie o f ~nninl up to 10 channels. Sun delay
allows bolh sidn of a con~~lion to be
mon;lo~d wiltKlul the .un startinl each lime the
u rrier d'o,"," The priority future allows the u_
ta pro, ram the ,unnt . to relur n to his hwrite
t han nel ....henever il is act ive.
A ten channel receiver erysul deck which utillzes
diode switching to select the crystal posit ion
requ ired.

SC-3 Scanne-

SENSITIVITY .3uV for 20db quieting. SQUE LCH A one Will excite. USinl fou r RF tr. nsb lOO, two d iodes,
THRESHOLD .2uV. AUDIO OUTPUT 2 wUb.
ST A BI LITY belle. lh.n - .002. IMAGE i OO one inleluted circuil. The RF Irimin o ", ue
REJECTION 6Cklb. SPURIOUS REJECTION 09CUlinl well below thei r ul inl S i llow inl Ion. keying
.ruter lhin 6Odb. IF REJECT ION 8Cklb. FIRST pc.iods wilhoul dim~e. • Nomin.1 oulpul 1)1, wills _
IF 10.7 Mhz. SECOND IF 4SS Kh l . BANDWIDTH Deviilion idjusted 10 10KH, .IC i udio with clipping and
15 Khz i t 3db, 60 Khz . t 30d b (40 Khz wllh ictlve fil le. - All spu. ious outpuh down 30db 0. more _
op lionil. pole fille. ). CRYSTAL.S Mhl p••• llel Temperature compensation Cl)' s..... "immer _ Zener

iI 20pf (HC/2S U holder ). :fw~~;:= ~ ~--_.._..........:"~':':":'~':d~~::":l i IOr - Uses .tidily .viil ible 120.18 MHzcl)'sul~ 118MHl for 22 0) _ All lUning coils prewound •
Predrllled.OO tinned G-10 Circuil boi.rd

A len ch.nnel receiver cry~uI d«:k which utihles d ioQc
~witchjns 10 sclec llhe c ry~ul posi tion requ irfll.

IBAH KAMERIClJlD1

hI eIIlPneennll

320 w...nR H . • P.O. BO X 1921
BINCoH"".nON , N.Y. 11902 • 601·72)-9SH
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Complete with cabinet, speaker. hardware, L.E.D.'s, all accessories and full assembly instructions.
(Cry stals and microphone not included.)

,,- , ,,,, loc h O""~''' y , ~ '" ' .0«
T'U1""i..e. TRX 1« Kit $219.95

Trin""i..e. TR X 220 Kit $2 19.95
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Now It's Crystal Clear
Yes, now ICOM helps you steer clear of all the hassles of channel crystals. The new
IC·22S is the same surprising radio you've come to know and love as the IC.22A,
except that it is totally crystal independent. Zero crystals. Solid state engineering
enables you to program 22 channels of your choice without waiting. Now the
ICOM performance you've demanded comes with the convenience you've wanted.
with your new IC·22S.

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT DlSlrlbuted by:

ICOM
ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue, Wash . 98005
(206) 747-9020

ICOM EAST. INC.
Suite 307
3331 TowelWOOd Drive
Dallas. Texas 75234
(214) 620-2780



24 How Do You Use ICs? - fundamentals
WA2SUT/NNNOZVB

28
Sur prising Minia
tu re low Band
Antenna the
DDRR low noise
antenna (part J)

Boyer

38 MINI-MQS - The Best Keyer Yet?
nothing Mickey Mouse about this one
WA6EGY

~ 98 Meaningful Conversations with your
Compu ter - what those mysterious
"languages" are all about
WB2ZCF

14 102 A Baudot Monitor /Editor System 
program listing for the 8080
Whipple, W5CUD

~ 106 A Logic Probe You Can Hear
good not onl y for the blind
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!:df 108 How Computer Arithmetic Works
- do-it-your self experiments
W1HCI
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52 The Skinflint's Deltght Breadboard 
cheap imitation o f a commercial IC D IP
board
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60 The log ic Gr abber - selected interval
logic tracer (S. I. I. T.)
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68 Global Calculation s for the DXer 
using a hand calculator
W2 1AT

70 Instant Counter Calibration - using your
TV set
K9POX

72 Super Simple 450 MHz Rig - go A TV
with a $42.50 module
WB4YTU!WA9GVK

!:.d 82
Th e First Com
p u t e r- Co nt ro lied
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Grand Prize winner
at the WACC!
WA8VNP

~ 90 The Which Chip Dilemma! - 4, 8,
12, or 16 bits: pros and cons
Pittm an

::.4 116 The Death of Negative UBMl logic
- some fundamentals o f logic de
Sign

W6KYP

!:.dt 120 , "And on the Other Side - binary
and octsttre tion of decimals
W3KBM

~ 122 Build the Safari RTTY Terminal 
an active fil ter modem from Africa
DL2SX/ZS6GG. ZS6JR

~ 128 Never Underestimate th e NAND 
introducing the 7400 quad NAND
gate
WB0J HS

148 EI Cheapo Signal Tracer - test gear for
the cheapskate
WBBEOO

150
F SK wi t h the
S8-401 - simple
way to get on
RTTY
WA3AJR

4 Never Say Die
6 LettElt's
8 Ham Help
9 Repea tw Updare

10 Contests
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18 Look ing West
2 1 Ancient Aviator
27 Hamburglar
27 Oscar Orbits
78 110 Editorill l
80 1/0 Re port
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160 CARF
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176 PrOP891t ion

COVER : Aeria l photo of the Dev
ton Harnvention by New Hamp
shire Air Photo, Marlow NH
03456.

73 Magazine is published monthly
by 73, tnc., Peterborough NH
03458. Subscr ip ri on rates are $10
for one year worldwide, and $20
for three ye8rs. Second ctess
postage paid at Pererborough N H
03458 and ar additional maifing
offices. Phone: 603·924-3873.
Microfilm edition - University
Microfilms, A nn A rbor M148106.
Tapes - Science for the Blind,
332 Rock Hill Rd, Sala Cynwyd
PA 19904. Entire conttmts copy
right 1976 by 73, Inc. INCLUD E
OLD A DDRESS A N D Z IP COD E
W f T H ADDR ESS CHANGE
NO T/FICA Tl ON.
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Continued o n page 14

course which should allow most
people to pass the test easily.

Okay, so the Novice lest is simple
and it only takes. a few days to bOne
up fOf it. The other side o f tbe coin is
what this license permits you to do.

Fred HLJft, Optoelectronics.

8ilf Sanders, Data Engineering.

~ Perrine, HAL CommuniQltiorn
Corp.

Clarence Munsey, Robot.

Tom Qludle. Bullet ElectroniC$.

Johnny Johnston, FCC.

and learn all the characters ... and
one hour should about do it.

The theory required is on the high
school scerce level and is covered
totally on three one hour cassettes
I 'Y!! prepared. Add to that one more
hour of discuuing QUestions and
answers from recent FCC Novice
exams /lnd you haV'l! a four hour

8111 DuBord, Ham Radio Center.

DAYTON ... BIG

Everyone was grousing about Day
ton this ye• • so presumably evefyone
WlI$ having iii good time. Flea
marketers lined up late Friday night
to get the hot spots for Saturday ...
only to gel aced OOt by later comers.
Manufacturers arriving Thursday
rvening found the dooo; locked, and
lheir exhibits had to be parked out
OYemighl wilh fingers crossed that the
usual Hamlolention rip-off artists
wouldn't get boJsy until Friday. Then
there was the setting up 01 exhibits
while being jammed with hamfesters
wanting to buy stuff on Friday ...
some exhibitors neve, did get a chance
to unpack everythingl

All these are things that will
probably be cured next year ... and
all have little to do with the average
hamfest goer •.• who had a !}OOd deal.
With over 12,500 in attendance,
everything was busy . .. the flea
market ran out of fleas quickly and
latecomers had to settle for pawing
OYer hundreds 01 tons of ham gear ...
much of it choice vintage stuff. The
inside exhibin wore out their people
laking in the ffiOoey . . , over 100
e~hibits and probably an average of
$20,000 taken in per booth ... about
$2 million inside and certainly not
much less outside.

The talks were fOf the mo$l part
_II attended ,., and just about
I!YI!ryooe ..,no is anyooe in amateur
radio was there. Here are 5OfTlI!

pictures of people who stopped by the
73 booth and said hello , . . people
you probably know, or should.

IS NOVICE A KICK
IN THE HEAD?

Perhaps _ have become 50 IJ5ed to
staning everyone off in amateur radio
with a Novice ticket that we haven't
given the whole situation a lot of
thought. Let's think about it together
for a moment and see Wlat comes of
it .

The Novice license has /I couple
great benefits ... fOf ooe it is so e.sy
to get that it is almost ridiculous. The
code can be mastered in /I matter of
five to ten hours .. . more like five.
The theory takes about the same
length of time. My code cassette
teaches 75% of the users the leiters
and numbers of Morse code in one
hour. By the way. altnough you do
better when practicing code to keep
sessions to a hall nour , you do much
better at lirst to sit for the full hour

4



KENWOOD'S TS-700A finally fulfills the
promise of 2-meters ... more channels, more
versatility, tunable VFO, SSB-CW and, best of
all, the type of quality that has placed the
Kenwood name out front.

MAX f REQUENCY DEVIATION ( f M): ~ 5 kHz
REPEAHR fR EQUENCY SHIfT WIDTH;

''''''~TONE BURST TIME O!HO ,""",
MODULATION Balanc..:t modtJl;lToon tor SSB

Varutble rNCIanCe IreQVenCy stl1" to.- fM
lo- moclul1Jl"," 10< AM

MIC ROPHON E; Dynamoc rnocrOflhoroe , 5O()l.!

AUDIO fREQUENCY REspoNSE 400 l600 HI,
" 'Th'n -9 db

RE CEIVING SYSH M sse,CW, AM S'n~ ~·

5uperhele'odyne. fMc Double
5uperhel erodyne,

INTERMEDIATE fREQUENCY; SSB. CW, AM
10 .7 MHz. f M 151 If • . 10.7 MHI 2nd If

455 kHz
RECEIVING SENSITIVITY SSB. CW SiN = 10

dB or bert... al 025,oV 2'0dB_
quo<1"'ll = LflS lhan 0.4~V AM SiN =
10 dB or ~ner al I~V

IMAGE RATIO: [l.,lIer 1Il4n 60 dB
If REJECTION Bener lh<on 60dB
PASSB ANOWIDTH SSB, CW, AM More than
2.4 kHl ~ l - 6 d8 FM More Than 12 kHz al

-6 dB
RECEIVER SElECTIVITY SSB, CW, AM l ess

lhan 4 8 kHz al -60 d8 fM ' Lns Ihan
24 kHz al -60 dB

SQUELCH SENSlTMTY OlS~V

AUDIO OUTPUT: Moo-e tr.an l'II at 8U bad
/10' dr<;lQr!oon)

RECEIVER LOAD IMPEDANCE: &/
fREQUENCY STABILITY W,lhln :!:2 ~Hl durong

one hour alle' one m'''ute 01 ...arm·up.
and ...,th ,n 150 Hz duro"S any 30 monute
peflod the'ealTe'

POWER CONSUMPTION' T,a",m'Tmode: "lSW
(AC IlOtllOV), 4,1, (DC 13 8V), rna.
RIKeNe!"!'lOde (no S'lP'alt 4SW (AC 12'01
220\'). O.SA (DC 13 8V)

POWER REQUIREMENTS AC 120/2lOV
!)O/Ga Hz. DC 12 16V (13 8V as 'ele'ence)

DIMENSIONS 278 (W) . 124 (H) . 320 (0) mm
WEIGHT II k~

SUGGESTED PRICE 5700.00

TRANSMIT/RECEIVE FREQUENCY RANGE
144 148 MHI

MODE ' SS8, FM, CW, AM
Rf OUTPUT: ON. f M 1lXI'~ Ihan lOW ouipul

AM mo", lIlan 3W OUTput sse· mo<~
1_ 'X:Ni DC "'PUI

ANTENNA IMPEDANCE 50{! (""W~)

CARRIER SUPPRESSION Bet"'r t'*> 4(1 d8
SIDEBAND SUPPRESSION BetT~ tI\lIn 4(1 dB
sPURIOUS RADIATION LflS than -60 db

C!J TS -700A
(gJpecifications

•••

you r favori te channel
• Ou tstanding frequency stabili ty provided
th rough the use of FET·VFO
• Zero center discrirmnatc r met er
• Transmit / Receive cababifitv on 44 channels
With 11 crysta ls
• Com plete w ith m icrophone and built-in
speaker
• The TS-700A has been thorou ghly f ield ·
tested . Th ousands of umts are in ope rat ion
throughout J apan and Europe

Th e TS-70 0 A is available at select Kenwood
deal ers throughout the U .S For the name of
your nearest dealer, please w rite .

When you
get tired
of compromises

•

• Operates all modes : SSB (upper & lower) .
FM. AM . and CW

• Completely solid state circ Uit ry provides
stable. tong last ing . trouble-free operat ion
• AC and DC capab ilit y . Can operate from
your car . boat . or as a base stat ion throu gh
lis built-in power supply

· 4 M Hz band coverage (1 4 4 to 14 8 MHz)
Instead of the usual 2

• Automatically SWitches tra nsm it freq uency
600 KH z for repeater operation . Just d ial In

your rece ive frequency a nd the rad io d oe s
the rest . . Sim plex repeate r reverse

• Or do the sam e thing by plugg ing a single
crysta l Into one of the 11 crysta l ccsmcns for

TRIO· KENWOOD CO MM UNICATIONS INC
I To EAST ALONORAIGARDENA CA 90248



FIGHTI NG DIABETES

Jon J, Gallo WA6PTM
Lcs Angeles CA

not be lumped in with vanity, penon
ahzed plates.

The f irst step in the counterattack
will be to gather information from
amateurs throughout the count ry, and
not just in California. as to as many
specific instances as po$$ible where
callsign plates have itSSisted amateurs
in performing a public service func
tion. These instances could range from
occurrences in which an individual
needing emergency communications
has stopped a ham because he has ham
radio plates and has asked that
IIE55;q! traffic be passed, through
facilitating participation in corn
munity activit ies o r entering into
closed areas during eme rgencies for
the purpose of handling authorized
emergency traffic. I do wish to stress
that I reed hard information ., to
actual instances in which call plates
have been helplul , as opposed to mere
statements of opinion,

Not only will this information be
util ized to oppose the pending Cali
fornia legislation, but I will be happy
to make the information available to
anorneys and radio clubs throughout
the country that ffily have to oppose
similar anti·call plale legislation in
their sta les.

Any publicity which you could gi ve
this effort would be appreciated.

All information should be sent to
Jon Gallo WA6PTM, SoJite 2000, 1900
Avenue 01 the Stars, Los Angeles CA
90067.

It was certa inly a great pleasu re
meeting and speaking wi th Wayne at
the Trento n State College Computer
Fair. I have been read ing 73 for about
2 years now, and enjoy it immensely.

At Trenton, I heard comments con
cerning 73's proliferation of micro
processor .-ticlel. I have to comment
that I cannot agree with tholl! who
feel that rmocorccessors have no
place in an amateur radio magazine.
Well, contrary to this popular belief.
most of lhe real applications for the
microprocessor have come from hams.
Hams have accessed computers via
satellite. Hams are using computers es
tools around the shack, for keeping
logs, keeping track of equipment, con
trolling antennas, and for scoring and
duping during contests, The list could
cont inue ad infinitum.

As it stands, rnosI avid amateur
computerists haYl' been able to use
their machinery for such mammoth
tasks as playing the game of Li fe or
Star Trek - great fun, but isn't a
kilobuck awfully excensoe for a
game?

Granted, computers are and should
be fun, bu t don't you agree that each
of us should haYl'~ serious applica
tion in mind for these tools before we
dedicate them to games?

I am a diabetic o f 24 years, on
insulin from the onset of my cond i
t ion at age 4. My 21 month o ld

1,--_.-1

ICOUN TERATTACK

Over the years. various state legisla
tures haw either opposed amateur
rad io call plates for cars or have
anemoted 10 treat them as any other
form of pef1lOnalized or vanity p1ate 
and have attempted to charge substan
tiallvextra.

Fo r many years, California has
issued call plates wit hou t extra charge.
Assembly Bill 4271, recently intro
duced before the California legisla
ture, is an anernpt to rewrite Cali
lornia laws relating to license plates.
As part of this bill, amateur rad io call
plates would be treated as vanity
plates with a $25 initial fee , SID per
year continuing extra fee and a $12
transler charge if the plates are shifted
to another car.

After ta lk.ing to ~I local ama
teurs, I have agreed to coordinate, at
least for Southern California, a
counterattack in an attempt to prove
10 the Department of Motor Vehicles
and the Stale Legisla ture that call
pla tes serve a valid purpose and should

Don Simon W6POS
Covina CA

,tad< on a deller 'S shelf for long. Ads,
whid! lire expensive, are run only
when the equipment has been
promised by the manufacrurer to back
up the ads. Ir takes about two montht.
fOl' an ad to be prepared, published,
lind read! the reader via tM mail.
Many dea~rs haw found rh8r the
promised r igs never arriYe . " that
they've been sold insread to one of
rhe larger dealers who is converting
them ta CB and selling rhem for $100
or so above lisr priCfl. The promises
continue, but no equipmenr ever
comes, so money has ro be refunded,
, most painful prOCtfS$. Perhaps, i f you
prerend you are a eSer and pay rhe
extra "conversion fee," you can get a
ham rig. - Wayne.

A new device in the "feminine
logic" family has recently become
available to experimenters. It is called
the " Maybe" gate, and is shoWT'l by
the logic symbol above. The device
functions as fol1~ : {al inputs 1
and/or 2 " high" may cause the ou tput
to go " high" Ibut maybe nctl: (b) if
the output does go "high" it will
remain "high" unless it goes " low";
(cl if the output is "h igh" and ei~
input 1 o r 2 goes " low," the device
will probably go " low."

I'm certain you can see the
pote ntial for the "Maybe" gate in
such items as "household computers:'
"comPUter·piloted automobiles," etc.
A second version, with steering gates
"we can't lIfiord it " and " threats 01
physical violence" (on the drawing
board now), should make the device
more predictable .

1 _____

I:

I

•

-
") " ,..'. .

•. n -. -.
~ ..,. , \ ,(

.. -

rro ,» : :"'
•

.'

BLOWING O FF STEAM

James L. Griff in
Seattle WA

P.S. Why do large advertisers continue
to advertise rigs they do not have in
stock ?

Ham gear is selling #Jl rremely well
rhese days and not mud! n l vs in

stimulus fall at the same time in the
Clr diac cycle. The mathemat ical
probability of th is happen ing is
extremelv small , but , nevertheless. it
is possible . In this rare instance it IS

possible to get an arrhythmia. It is
also extremely unlikely that the rf
fie ld is going to be continuous for any
signif icant period of t ime.

We are fortunate here in Lancaster
to tuYl' a major electronics industry,
the Radio Corporation of America;
one of its engineers, George Gadbois
W3FEY, has done considerable testing
on this generatOf . I will ask him to
comment on his thoughts and
find ings.

Bv copy of this letter, I wi ll ask lhe
Medtronic Corporat ion to voice their
feelings.

In summary, I think the patient
today with a good demand pulse
generator has little to fear from rf,
and should be permitted to enjoy the
things that he is accustomed to. If
there is any question, it is a Yl'ry
simple procedure to make a fie ld
check of an individual patient.

G. Gary Kirchner , M.D. WA3vES
Leicester PA

A good example of the crap that
goes on when two groups of stupid
people buc k heads can be found in the
evenings about 2HlO MST most itrty·
t ime that you need • laugh lor a good
laxat ive). Just tune around 3.9lJO..935
kHz and listen to one group g.et
jammed bv talk, singing, tuning up,
and CW o n " their freq." Then this
group will retaliale by turning the
airwaYe10 blue (eYen Nixon would
blush !J. The name call ing. et c., is a
greal examp le of what we es commun·
icators should no t toler.te.

VOl.' see, CB and hams do have
much in common. It doesn't pay to
have such a " ho lier than thou"
altitude such as some hallli continue
to have with the d irty laundry st ill to
be washed_Of course, CB has qui te a
w.v to go yet , also . It's a shame that
both couldn't work together.

Thanks for letting me blow off
steam.

1__----1

t l. a t

, .

l
:.! "1,' .(

BUGGED

MORE CARDIAC CLUES

l. u:

-' , 1 )
• •

A W!rY good paint. Jotl. rYe addfiJ up
the cost of the kits whid! go with the
Bugbooks, and they come to over
$100! That puts a different light on
the value o f the books . , , and never
mind reader complaints about the
kits. - Way"".

I read in the June issue about the
reader in Michigan with his pacemaker
and its troublel.

My partne r and I implant about
1()().125 cardiac pacemake rs per year .
Using the Medrromc line 01 pace
makers exclusively, we have not had
any problems with rf int erlerence.
The c ircuilry in the Medtronic model
number 5950 demand pul se generat or
is 5UCh tha t in the presence 01 high rf
the generator is act ivated rather than
suppressed . On top of t hat, the gener·
a tor is ex<,;eptionally well sh ielded.

Should rf act ivate the generator and
the pat ient be in a paced rhythm,
obviously noth ing ts goiog to happen.
Shoul d his generator be lunctioning in
the demand mode and t hen be .:=ti·
vet ec. he will run a competing rhy thm
which has som e very slight danger,
popularly referred to as the "one on
one phenomenon," where the heart's
own stimulus and the gener-ator 's

Vou should tell it like it is. Ae your
I/O Ed itorial, page 81, June, 1976,
13.

The Bugbooks are relatively useless
unless either you purchase the kits
from E&L around which they are
written, or you know enou<j\ ebout
the devices 10 deduce what's in the
kits and start from there, in which
case you probably do n't need the
Bugbooks anyway.

I know; I haYl' the whole set and
have spent a good many hours with
them. I also have been in design work
with TTL lor some time and am
studying up applications.

The Bugbaoks don't stand alone :
They need to be used with the E& L
TTL kit or Micro-designer kit. There is
no t sufficient data to build your own
kit easi ly, 10 unless you wish to
purchase the irs, beware.

I will acknowledge that, il used
with the E&L kits, the Buybaoks are
probably excellent.

JO$l!ph Naber K9AM I
Marengo IL

I
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like to see passed along to mia~

processor and RTTY enthusiasts (key
board Morse ty pes as ~Ill. The
"standard" typewriter keyboard is an
awk.ward, diff icult t hing to lea rn and
use. It was developed over a ha lf a
centu ry ago to slow down the typist,
because the ear ly typewriters were
slow, cumbersome p ieces of
machinery t hai jammed up if the
lyp iSl had even moderate s.k.ill, In the
ear ly '305, A. Dvorak developed a
keyboard that doubled the average
person 's t yp ing speed and reduced
learni ng t ime, as we ll as reduced
fa t igue and frustrat ion for the
beginner. The concept was to put t ile
most used keys on the "home" row 01
keys, put the most used keys under
the strongest fingers, a nd put t he
vowels tog.ether , The last was do ne
because most words alternate be tween
vowels and consonants, which leads to
al ternate ha nd rhythm.

It seems to me that if you are
building o r working with a keyboard
that you can re-wire, the Dvorak
system is worth considering.

"Standard"
qwertyuiop
asdfghjk l;
l~cvbnm, ./

"Dvorak"
I,. pyfgcrl

aoeuidhtns
;qjbbmWVl

James Whitfield
PSC Boll 3204

Edwards AFB CA 93523

•
•

IANOTHER SHOOTING VICTIM I

I
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GOOD WORK
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ANYONE FOR DVORAK?

Keep up t he good work o n com
puter tf1eol'y and construction.

T. D. Miller III W4SWB
Burlington NC

who got me interested in ham radio
by sending me a radiogram, He is
try ing to lind a class lor me so I can
learn code and theory. It will take me
a long ti me befo re I get on the air, So
until I get o n the a ir I w ill say "73" to
aU ham operators.

I have a suggestion for you (and
especially your readers) to consider: I
WQuld like 10 see an idea swapping
teatuee each month.

Every one of your readers has
creative talent and I think that it
should be shared . Maybe someone has
a nea t idea for a p iece of eq uipment
or a plan for using a d ilferent mode.
Perhaps they have lhought up a useful
computer program or fun game, but
they don 't have the almputer to run
it. Maybe they just aren't any good at
building th ings and t hey would like to
pass the idea along to someone else.

The thing th at would probab ly be
the best leature of such it idea swap
would be idea hitchhiking. The actual
suggestions might not 'M,)rk out, but
Ihey might stan someone erse
thinking about how to make it work,

I have seen plenty of idea gener.
tion material in the " Lette rs" column,
and I've o nly had a subscript ion lor
f ive months. I think t hat ideas, even
hal f ba ke d o ne s, shou ld be
er'lCouraged. The 'M,)rld and ham radio
needs creative thinking.
A~, I have an idea that I would

LaITy McKinney
424 Grant Road

Adamstown PA 19501

1.........__]
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VERY SMART

would send his address along 10 us~
'M,)uld be happy to reply to his re
quest for our catalog. ) Another trnpo- .
tent thing is to t ype Of print. So far
we've mlll1aged to decipher a ll o rde rs,
but it has not been easy. Dh yes 
don't forget your check o r money
o rder ,

Not having a a~lal ball , we cannot
predict what items will be selling the
most. In April ;1 was 2N60815 - it
seemed eve ry order was for them. We
d id ru n out, and of course it took us
sill weeks to get our o rder fro m the
lactory. If we do run out, we try to
get word to our customers that we'll
be la te. We would appreciate their
ur'lclerstanding of this problem,

Last but not least is our great mail
service. A lost package seot out and a
lost le n er stating the package wasn't
rece ived garne red us a lette r of corn
plaint lrom o ne state's Atto rney
General. We used to worry about how
lo ng it took a package to get to a
destination (and most of our stuff
goes out F irst CII5$) - now we worry
about whether it will arrive at all.

But on top of it all we're 5Iil1going
to hang in t he re.

AI Smith WA2TAQ
Aldel co Semi·Conductor

SuperllliVket
Lynbrook NY

1 got some issues of 73 Magazine
and I like Ihe m very much. I am not a
ham operator but II ham DXer, I do
shonwave listening as a hobby. I
enjo y listening to ham operators
They Ife very smart at the hobby. I
don't understand a thing they ta lk
about,

I am go ing to try my hand at ham
rad io and get my Novice license. I am
so thankful for other ham operators
who can help me. They are all 50
willing to give me their t ime and help,
I am greatfu l to Dudley WA3JXW,

1__----'1

5 APES WHIP

ALL IS NOT ROSES

Enclo sed is a photo 01 an a ntenna
I've been ex perimentlnq with , It 's
called a "5 Apes Whip," You wi ll note
that the "traps" are actually 5 apes
and the second from the bottom is a
small ape used as a matching nub.
Thought you might be interested.

Mike Berlin WB2FIG
Brooklyn NY

'-- I

All is not roses in the mail order
business. We, like every other recut
able mail order house, try to sat isfy
our customers to the beit of o ur
ability, However, there are many
pit falls to scuttle our endeavors. The
customer can help a great deal just by
doing things such as making sure his
addll!'$$ (and n.amel are o n his order
blank or let ter - as v.ell as on the
envelope. UI one Pe ter C. Johnson

daugtlll!f is also diabeuc. I have an
idea lha l could v.ell benefit her and all
o ther d ia bet ics, provided that it gen
the developmental support that It
deserves. My theory is thai the new
erecnomc marvel, the microprocessor,
provides us with the ex tremelv
eccurate oosis oeeoed for an artificial
pancreas-

Although slow l70I the standards of
the huge etececmc ocains, the m jcro
processor is qui te fast enough to take
t he digitally cooed ou tput from an
ana log dev ice t hat wou ld constant ly
test blood glucose levels- This would
be ccmceed by the processor against
a pre--estaDlished glualw level fo r the
individual pa lient. The digital result
'M>Uld then be used to estaDlish the
need for insul in, as weu as determine
the dosage requ ired. Th is digital fig.lre
wou ld then be used to cont rol the
analog amount of insulin admin·
etered.

This would have been impossible 6
months ago, but the sta te of the art in
microp rocessor t ec h nology has
advanced so rapid ly that such a
device, with all o f in speed and
accuracy , should be available to the
diabetic within the year, for less than
$100.00.

I will be working on such a theory,
developing whlIlever ponions o f such
a unit tha t I can, with the hope of
pretenting this theory at the Personal
Comput ing ' 76 Consumer Trade Fair
IAliantic City NJ, Aug, 2fJ.29, 19761,
50 that it s development can be
advanced by the experts of the micr~

processor field -MlO will be in ette n
dance at this show. My hope is thai
some of the expe-nse used 10 develop
such games as Life and Slar Trek can
be enlisted in t he dewlopment of
something that will serve, rather than
only am use, mankind.

John David Jones, Jr. WA2AM L
cc-chenmen, PC ' 76

Somers Point NJ

1.........__1
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DIGESTING

VERADA214

DOWN UNDER

S. J. Mahony VK5ZlM
Elizabeth Downs
South Australia

Lyle Ron W5UPD
Richardson TX

P.S. Please don't bother to send the
January ' 76 issue because a fellow
ham who received si:o: copies gave one
tome.

I feel I shou ld write you in regard
to o ne of you r advertisers in 73.

In April I saw an ad from Verada
214 and o rdered an amplifier l rom
there. It was to be complete with tece
plate and knobs.. The order came by
mail (postpaid) in less than a week.
Really pleall'd me with their prompt
service . Bu t, it was missing the knobs.
A little disap pointment , but knobs a re
cheap, no sweat. Tuesday o f the ne:o: t
week, before I had a chaJlCe to e ither
rewrite them or buy knobs, ano ther
package comes fro m Verada 214: not
only the knobs for the tuner, but •
snort note from J . Rutherford, apolo.
gizing for the mistake.

I certainly wou ld reco mmend them
to any of your readers. Add v ereda
214 to the lo ng list o f people that are
F.B.

Thanks fo r a fine mag (life time
subscriber to 73), and for your dedic.
tion to allowing only reliable com
panies to place ads in your mag.

Hany Mitchell WB2SFZ
Baldwinsville NY

JuS! a little note to let you know
about VHF aclivi ty in VK. Plenty of
FM activity - repeaters in all capi ta l
cities a nd big towns. Most ly corn
mercia l gear - ICOM 22s, T R10s, etc.
The advent of the YAESU 6 20 and
220 VHF ssa gear has gi...." it a big
bccst. stoce the commencement of
the year, the new lCOM IC-202 itnd
IC·502 low power portable 6 and 2m
SSB gear has made VHF even more
popular. Some surprising asos over
am azing d istances with th e litt le units.
Eve ryone is ma king solid state linears
run 10 Wand 40 W PEP. OSCAR 6
and OSCAR 7 are accessible with the
uni ts and the linears and I moderIte
beam. Zl$ and P29s are K1me of the
OX.

After the customary nx week
incubation period fo ll owing each and
every subscript io n application, I re
ceived the May '76 copy o f 73 and
have spent abou t a month memorizing
every page. Th is done, I eagerly an lici ·
peted the ne:o:t momh's copy. vester.
day I received the April '16 copy,
which I am likewise digesting, and I'm
sure I will be equally anxjous for t he
March '16 copy. Ket!p up the good
work!

'---__I

1 1

1 1

I

LIKE IT !'---__I

for 432 MHz EME work. The station
will be located near 8arranquilla and
will be operated by S. Will iam Olson
W3HaT, Walter Belman K3 BPP, and
Anthonv Souza W3HMU. Arrange
ments lor the t rip are being made by
60lmar Aguilar WB3AOP, Elliott
Weism.n K3JJZ, and Socrates
Martinez WB3AFY.

Colombian liaison is being handled
by Dr. Atenogene$ Blanco HK1BYM,
who has coordina ted a !J'"oup of radio
a mateurs in Co lombia represent ing all
of the act ive radio clubs in Barran
quilla IHK1RC8, HK1E E, HK1 LRI.
Dr. Blitnco's address is Apartado
A er e o 1 5 · 0 20 , Ba rr.nquilla,
Colombil. Sou th America.

Operation will be on 432.040 MHz,
using a portable 16 yagi array
especially co nstructed for this p roject.
Lia ison during the South Ame rican
operation will be mainta ined wit h
Pack Rat stations stateside. Tholl'
wishing to convey information to the
e:o:peditionary force should contact
Ernie Kena$ W3KKN or Bertha Kenas
W3TNP, 2823 Old Welsh Road,
Willow Grove PA 19090, 1215\·
6 59·348 5.

Communications with the expedi
tionitry force in Colombia may be
o btained via Dr. Blanco, wholl'
address is listed above.

It is our intent to vwork as m.,y of
tbe 432 moonbounce stations as
possible from this location, end
schedules have been made with a ll of
the 432 EME stations known to be
act ive at t his time . Anyone requi ring
addi tional info rmation with regard to
the e :o:pedition may ecmect me.

Ellion T. Weism., K3JJZ
8533 Algon Ave.

Philadelphil PA 19152
1212)·742-3525

Malcolm Leonard
New Bedford MA

Recei...ed my MAY issue of 73
today in March - uh, but. you see, er
- tha t is to say, uh, how - I've never
- flO Oflf! - e r, not even - nol it 's just
not - uh, especially since - and then
too, there's, uh - son of a gun' Great!
F.B. art icles, tool Like it!

Bud Resch WII FTD
I ndependenoa MO

I recently placed an order with
Altaj Electronics. for the milel"lv sum
of $3.79. Although Altaj is Texas
based, and I live in Mass., I received
the orde r Hn pe rfect co nd ition) in less
tha n five fu ll days. Furthermore , the
$hipping cO$t, for which Altaj picked
up the full tab, came to $1.40.

I wonder if itlt of your readers are
aware of the fact that this outfit has
no minimum order, and absolutely
does not charge for postage or hand·
ling.

I

1'---__1

ILITTLE PARIS

Leo Patin WB9PCO
1800 North Timber Trail Lane

Oconomowoc WI 53066

Would like to get in touch with
someone owning a Kenwood T5-511 S
transceiver . t ha...e been on the air for
a yea r now and still haven' t heard
a nyo ne with this kind of set. Would
like to compare notes and iron out a
few problems I have with the set.
Thank you.

This is a repo rt on the operat ion of
FK01<G, a YASME DXpedition to
Noumea. New Caledonia.

The first aso was with JA1AB on
30 March 1916, and the last aso WIS
with FG1Aa on 28 April 1916. Some
1,500 asos _re made, operating on
28 MHz, 21 MHz, 14 MHz, 1 MHz and
3.5 MHz. Operation on all bands was
made on both CW and SSB Iaopro x.
50% each model.

On 16 April 1916 , all continents
(WACI were wor1o;ed on 7 MHz CW in
twO nours and 5 minutes. asos _re
F9YZ 10605 ZI , K6HMO 10008 ZI ,
ZL2AMP 10625 Z), PYIARS/4 (0630
Z), EA8BF 10808 Z\, and JA1 A8 U
lO809 Z).

We were amazed to discover
Noumea to be the largest and most
modern town that we have visited in
the Pacific Ocean aren le:o:cluding
Honolulu \. 11 is a " litt le Paris," with
many beautiful homes. apartment
buildings, modem departmenl stores,
traffic jams, etc. Some of the local
city buses have true hi-f stereo sound
on t hem for the enjoyment of the
passengers. Speakers on one side of
the bus are on one channe l and
speakers on the other side are on
another channel. The only problem
with Noumea is that everyone speaks
French. We know a uute French bUI
could have enjoyed the city more if
our French was better.

The tak ing of rad io gear in and out
of New Caledonia was easy, and our
licenses to operate were obtained
rapidly. All in all. it was ,great place
for • DXpedition. We had a good
t ime, and band condilions. although
erratic, ~re good.

Lloyd Co lvin W6KG
Iris Colvin W6DOD

Noumea, New Caledonia

The Moun t Airy VHF Rad io Club
(The Pack Rats) is pleased to
announce that it has received per 
mission from the Colombian Minister
of Communications to conduct a
moonbounoe e:o:periment from South
America on 432 MHz.

As of April 27, no Soulh American
continent stalions had been aV3ilable

1__---'

I COLOMBIAN MOONBOUNCE I

THICK IRISH SKULL

BICENTENNIAL PLATES

WHAT OOES THIS MEAN ?

Horace M . Lewey. Sr. WA4CUD
Greemboro NC

I have received o n th is day, the
third o f May , all at the same time, 73
Magaziflf! fo r June . 19?6, aST for
May, 1916, and CD for April, 1916.
What does a ll mis mean? Cheers!

PilUl G. Sted<er
Westwood NJ

Keep up the very good work on
your ITI<l9<lzine. U's the best in mv
book. Love everything in tna issues,
even tre advertising.

called them long distaJlCe twice. I have
not got the order or my money. I am
trying my best to get it and if I don' t I
wan t all hams and 73 to know it also.
I have been a ham since 1961 and
would nO I do any of my fellow hams
tha i way. I want to warn all fellow
hams. I will let you know the results. I
am retired and Social Seeurity is my
only income and I cannot .fford
many losses like this.. Keep up the
good work. I look forward to the ne :o:t
Issue.

Your 73 article ("Those E:o:ci ting
Memory Chips," June, page 96) was
very good. I'm trying to get some of
t his new solid state down, but my
thick Iri$h skull eat!' t seem to absorb
it. Anyway, thanks for the f ine art icle.

Ji m Su llivan W1PSW
Woburn MA

I need Ham Help!

Gregory L. Smith
5604 West Overland Pass

Peoria u, 61607
(309)-697-3324

Ham Help

The Misso u ri Department of
Revenue will honor all requests for
bicentennial ca ll letter plates. All reo
quests must be _i tten and $hould
contain the applicant's r'lilme, .<!dress.
type of vehicle, current call let ters,
bicentennial call letters whidl they are
reqUUling, and must be rece ived
before July 1, 1916. The requests
shou ld be mailed to the Moto r Vehicle
Bureau, sex 100, Jefferson City MO
65101, Attent ion : Special License
Unit. The fee for all Ama teur Rad io
plates, regula r o r bicemennial, is an
addilional $5.00 over the normal cost
of license plates.

C. A. Jur\lE!r'lS, Jr . WAICMO
Jellerson City MO

1 1

1 1
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Gary E. Szat kows ki
Sault Ste. Marie MI

p.s. I also compliment you r Read er
Service and its speedy replies - and
the overall m/lljllline . Keep it up!

NEVER MATCH 2M FM

I have been buyi ng your great
magazine , and this was the deciding
factor which has made me start
learning that famous Morse code.

I plan to get t he General license
d uring the mo nth o f Sept ember.
Hopefully, before th is year is over I
will be o n the air.

I am a computer programming
major at Flor ida Internat ional Uni·
versuv, and I think t hat your corn
c uter sect ion is great - but please
don't cut the amount of articles and
construction proj ects about 2 meter
FM.

Keep up the good work.
Rene A, Nunez

Miami Fl

The new rad io men are: AI Ferreira
WN2E QP, Geoff Schad WN2EQN,
Robert Porter WN2EQO, and Sco tt
VanNederynen WN2 EQQ. All four are
part o f the Maple Hill High Sct.ool
Amateur Rad io Clu b (WB2 YC R) and
ere also members of the hi<jh school's
a udio·visua l sped a l team. "T he Media... ..- ".

Jonn Kienzle WA2UON
CaUleton NY

P.S, I have a CB license, even if I don't
have a transceiver right now. On the
roa d it's a grea t he lp , but it wi ll never
be able to match 2m FM.

1 1

MORE MAPLE HILLERS

WB2YCR, the rad io wice of Maple
Hill Hiqh School, Castleton, New
York. is proud to anrccnce the
licensing of fou r new amateur radio
operato rs, The fou r young men
recently completed an in tense six
week course taught by WA2UON at
Maple Hill, and successfully c0m

pleted FCC tests showing both their
ab ili ty to send and receive the inter·
national Morse code and their maste ry
of basic radio ttJeor-y and regulat ions.

like the "Autobiography of an
Anciel1t Avia to r,"

let's have lots 01 ATV, repeater
null , HF ·CW, SSB, SSTV, and corn
peters and computer technology,
You' ll undoubtedly kill HR, co. OST,
or anybody else . with a lot of new,
br i<jht stu ff.

As for il1(;reasing membership ( in
ham rad ial , CB offers the ideal source.

There's hope for " conve rsion,"
Amen. Ham conventions and hamfests
should be open to CBers, without ally
ill feelings for a t least just a gr it-your·
t eeth smile) , Here CBe" could
become interest ed and could be
welcomed by hamdom, Of course.
generally (in the real world }, they
would not be welcomed, but they
could be . Why no t????

Robert B. Barnard WN7AVF
Sea ttle WA

1__1

il1(;ludil1<j subversive activities ill all
attempt to overthrow t he AA Al
reqrme, if thaI's what you 're after.
F.B.

As a CBer and ham, I can appre
ciate all of what bot h titles stand fo r.
Beifl'] KDZ-9707 ha5 its adval1 tages
over WN7AVF, and vice vnSil. Person
ally . I think the CB situatlOl1;s andlo.
will get better . lO-4~

Mo re basic log ic articles like you
had last year. F .B. on your new 110
section. Only wish I could afford a
microprocessor.

New format is good. All good
things must come to an end, and the
old minisize d id. Big size otters more
room, detail , and eaw of reading. I
give my full approval .

Before you get too carried away
with this computer bit . as I said
before, include more basic explal1a
tions lor us Novices and equally unin
lormed Extras. if the re are any.

Have one 0 1 your tapes, the 14 per
o ne. Will say I liste ned a to tal o f 3
hours to be able to pass the General .
Great tape(sl .. . used it twice, sir1Ol! I
failed the written pan the first t ime_
F .B.

Have been receiving OST, and your
magazine is far more int eresting, infe r
mative, humorous, etc. Speaking 01
humor, why not put in a few cartoons
with a technical or ham·political
theme7 We need a laugh ill these times
o f tro ub le , etc" etc" etc. Your edi·
torials are aim very good, and I also

WHY NOT?

SPEEDY SERVICE___I

I hereby submit my lim letter to
your ho norabl e publication, which I
was int roduced to by Ken Co le
W71DF, and have an Kiously awailed
receipt of each and every month.

Just read your May leiters column,
and agree with Steve Uhrig WA3 SWS.
How about a "White House" type
art icle o n 73. 11'11;.7 We musr knQw
what the people who run the maga
line look, act , and operate like.
Pictures, especially, would help. Let's
hear it .•. and see itl

Excellent magaw-.e you've got
there, and keep up the good work,

J ust .. few words a long with my
Reader Service requests to say that
yo ur code tapes ar e great ! I just
listened to the f ive words per mi nute
tepe every now and then. and after iI

couple of weeks I had pa$Sed my
Novice code lest with ease. I'm now
await ing my Novice license, and look
ing forward to getting on t he air .

I

1'-- 1

Repeater Update
Fred Golds tein WA 1WDS A - Add ition ; C - Chaoge; D - Deletion
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VE2KPG
YE3RAR
VE3SVA
VE:JTF"
VE3MG8
VE3l.SP
YE5E5l(
VE&SCR
YE5MMA

V"..,
VE7Ell(
Vl(2RWI
V IC. 2R LE..,
V IC.ZR AW

Von",...
s.n.. _.
eu,lIly·t,h , HOI1' iIon (1. 6...a1._-....
~Scot1...,.

Sou'" L_
C,nannog l ,n,601
H,lIl1>ofo
l ""i..illll
_fiold TT:M'- -

""7.3Z5
1.6.79
1.7.00
1"6.18
1".79,...."
10.2'
1.7,00
1.7.21
,.7.12

' ....M
1.7,'15
10.Of

,~'"
1".175
1.7.856
10.015
10.315
'.7.:l1I5
'.7."*5
'0'75
n.u
-~,",73
,.7 ,87
1"',71
1"6.'1
1....11
1".87
1.7.03
1ee.97
146.'1

'.7.36
"7.30
146.76
223.98
In,\I
,n06
,.6,76
'<16,6'

'" ~2
1"6.12
' oWI.A
I n .OO
,n oo
'oWI.80

'''',90
' " .8 5
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Editor:
Roben Baker WA'SCX
34 White Pine Drilll!
Litrleron MA 01460

(A L EN OA ~

• • described in last issue

VENEZUE LAN INDEPENDENCE
CONTEST
Ph~

St.n. 0000 GMT July 3
Ends : 2400 GMT July 4

CW
Starts: 0000 GMT July 31
Ends : 2400 GMT August 1

ContllCts with statio ns in the same
cou ntry are permitted on all bends lor
country multiplier credit, but have
zero point vane. There are 4 classes of
competition:

Single operator - single band;
Single operator - all bands:
Single trans mitter - multi
operalor; Multi·transmitter 
multi-operalOr lonly 1 xmtr
per band\.

Use all bands 80 to 10 meters.
EXCHA NGE:
RS(T} and progressive aso number
sta rting with 001.
SCORING:
asos with stallons In different
country count 2 points, while with
stat ions in same cou ntry count zero

10

July J.4
July 17·19
July 24-25
July 31-Aug 1
Aug 7-8
Aug 14-15
Aug 21·22
Aug 21·23
Aug 28.29
Aug 28-30
Sept 4-5
Sept 4-5
Sept 11·12
Sept 11·12
Sept 18-19
Sept 25-26
Sept 25-27
Oct 2·3
oe a. to
Oct 9-10
Oct 9-10
Oct 16-17
Oct 16-18
Oct 17-18
Oct 3Q.31
Nov 5-8
Nov 6-7
Nov 6-8
Nov 13-14
NoY 14
Nov 2Q.22
Nov 27·28
Dec 4·5
Dec 11-12
Dec 31

points. Venezl.'e lan stat ions may, how
ever, co ntact each other on 40 and 80
meters for 1 point per aso but will
score zem points for contacts with
other YVs on 10, 15. and 20 meters.
The final score is t he total aso points
multiplied by the sum of YV zone cal!
areas and countries on each band.
A WA RDS:
A trophy will be aWinjed to fir51
piece in each category. Medals will be
given to the highest SlXIring station in:
N. America, Central America, S.
America, Caribbean, Europe, Asia.
Oceania, and SWls. No station can be
awarded more than once! Certificates
will be issued 10 all stations haying
made the following contacts:
Caribbean and N.. Central, and S.
America Iexcept YVI - 20 YVs plus
10 different countr ies for sse and 15
YVs plus 10 different cou nt ries for
CW; Europe and Africa - 10 YVsand
10 different countries: Asia and
Oceania - 5 YVs and 10 different
countries: YV stations only - 30 YVs
on 40 and 80 mtrs. 10 different

Venezuelan Indep. Contest - Phone
CW County Hunten Contest 
ARRl Bicentennial Celebration
Venezuelan lndep. Contest - CW
10-10 Net Summer aoo Perty
European OX Contest - CW
SARTG Worldwide n'rrv Contest
New Jersey aso P.-tv
Arizona aso Party
All Asian OX Contest - CW
ARR l VHF cso Party
AJbatros SSTV Contest
European OX ContllSt - Phone
Washington State QSO Party
Scand inayian Activity Conteft - CW
Scandinavian ActiYity Contest - Phone
Delta aso Party
VK!Zl/Oceania Jubilee OX Contest - Phone
CD Party - Phone
RSGB 21·28 MHz Contest - Phone
VK/ZL!Oceania Jubilee OX Contest - CW
RSGB 7 MHz ContllSt - CW
CO Party - CW
Manitoba OSO Party
CO Worldwide OX Contest - Pho'll!
IARS·CHC·FHC·HTH esc Party
RSGB 7 MHz Contest - SSB
ARRl S~takes - cw
European OX Contest - RTT Y
OK OX Contest
ARR l Sweepstakes - Phone
CO Worldwide OX Contest - CW
ARRl 160 Meter Contest
ARRl 10 Meter Contest
StraiglYl Key Night

countr ies (including YV), and 50
aoos with foreign stations lor SSB,
On CW - 15 YV, on any band plus 10
differenl countries !including YVI,
and 50 aSOs with foreign stations;
SWLs - 50 complete asos, induding
a minimum of 10 YVs. Both e x
changed numbers must be shown in
the log for credit. Medal to the SW l
with the maximum aso,-
ENTRIES:
Each entry must be accompimied by a
summary sheet showing all 5Coring
infor mation. categor y of competition.
mode. name, callsign, address in block
lerters, and a signed dec laration that
all contest rules and regula lions for
amateur ritdio in the country have
been observed. A remittance of S2 or
equivalent IRCs is requ ested with each
entry to cover awards and handl ing.
All entries must be postmarked no
later lhan Sept. 15. 19 76, for lhe
phone section and October 15, 1976,
for the CW section. SWl deildline is
December 15, 1976. Mail logs to:
Radio Club Venezolano, P.O. Box
2285, Caracas 101, Venezuela. l ogs
must show all times in GMT. Indicate
YV zone call area and country multi
plier only the first time it is worked
on each band. Use a separate sheet lor
each band!

VK7 USA
BICENTENNIAL CONTEST
S~u; 1400GMT, Saturday,

July 3
Ends: 1400 GMT, Sunday,

July 4
RULES:

There will be lWO seclions 10 the
contest: a) single band, transmitting
open (single operator); bl multiband,
transmitting open (single operator).
All U.S.A. and VK7 amateu rs may
enter the contest, whether t heir
stat ions are fixed, portable or mobile.
Amateur, mlillf use all modes. and
crO:;SlllOde contlets are permitted. All
amateur bands may be used, but
crossband contacts a re not permi tted.
Skeels fo r o ther bands are allowed.

SCORING:
VK7 stations: 1 point per conlaet

per band and, in addition, 5 bonll'S
points for each new state worked on
each band. U.S.A. sta tions: 1 point
for the first contact, 2 po;nts for the
second, 3 points for the Ihird, etc. A
station may be contacted once only
per band for scoring purposes.

NUMBERS:
Before points may be cla imed for a

contac t , numbers must be exchanged
and acknowledged. The number will
be made up of RS (phone) or RST
(CW) reports, plus the ye.. in which
lhe operator first received his license.
U.S.A. stations must also give the
state they are in,

LOGS:
l ogs must show date and t ime in

GMT, band, call'i!1"' of station con
tacted, number sent, IY.Imber receeed,
and score. VK7 stations must also
underline and show each new state
worked.
SUMMAR Y SHEET:

Summary $heet mll'St show caUsign,
name aoo address lin block retteet,
details of equipment and power used,
whether single or mult iband log
(entry). and score.
EN TR IES:

All logs should be sent to: The
Contest Manager, P.O. 80x 1010
l a u n c esto n , Tasmania 72 50,
Australia. They must be in the hands
of the contest mana~r before 1
November 1976.

ARRl BICENTENNIAL
CELEBRATION

Starts: 0000 GMT Saturdlly,
July 24

Ends: 2359 GMT Sunday,
J uly 25

Object of the contest is for US
stations to work as many stations as
possible, while non-US stations will
try to work as many US nations as
possi ble. US to US contacts are per
milled. US entr ies must be single
operator while non·US entr ies may be
eit her single or mult i--operator . Multi·
transmitter, however, is not per
mitted No more than 36 hours of the
contest period may be operated, with
t ime-ouu not less than 15 minutes
long and no more than 8 nme-outs
total. Each station may be worked
once on voice and once on any other
mode. No repeal el' contacts. e xcept
through OSCAR, are allowed. A
stalion may not be work~'tl with a
regular ca ll followed by a contact with
a bicentennia l call; only one contact
per mode.
EXCHANGE:
US stations send RSlTl, state, and
state entry number into the Union
(see list below). Non·US sta tions send
RS(T) and consecut ive serial number
sta rting with 001.
SCORING:
Simple: Final <cOre ecoets number of
asOs; no multipliers.
AWA RDS:
US stat ions: 1776 or more cso- 200
or more asos, 50 or more ascs on
or above 50 MHz, ARRl section high
score, WAS, 200 or more OSOs with
non-US slat ions. Non-US stations:
1776 or more asos, 200 or more
asos. 50 or more a sos on or above
50 MHz, cou nt ry high score, WAS,
and worked 13 original colonies.
ENTRIES:
A summ¥y sheet, log sheets. and
check sheets ..e required from all US
entries. Summary sheet and log stee rs
req uired from a ll non-US entries.



~ ESU LT S
Results of the 10-10 Internat iona l Net of Southern California . Inc.

Annual Winter 0 50 P8rty

The tww top scorers in each district were:

SARTG WORLDWIDE RTTY
CONTEST

Contest Pe riods:
0000 t o 0800 GMT SatutdllY.

Augu st 21
1600 to 2400 GMT Saturday,

August 21
0800 to 16 00 GMT Sunday.

August 22
The Bth W'N RTTY Contest is again

sponsored by the Scandinavian Ama
teu r Rad io Te letype Group. Use all
bands. 80 to 10 mete rs.

639911 4758
J39Qn640
2561/63 18
1797/3603
1751133 16
127613013
981/2066
BCMi/ 1941
826/1622
534/ 1040
352/8 24
351n74
212/547
2241518
164/413
176/366
149/3 57
1311340
1641338
71/ 169
58/1 38
55/ 148
55/123
35/ 103
43/98
35/95

20/57
17/48

duplicate contacts will be deemed
sufficieflt ca use 10 d isqualify. The
decisio ns of the Con test Committee
are fina l. Ma iling deadlines for entr ies
are: CW - September 15; Phone 
October 15; RTTY - December 1.
Ma il entries to : WAEDC - com
mittee, 0 ·895 Kaufbeuren , Postbox
262. Germany. North American resi
dents m." send entries to: H. E. Wei.
WA3KWO. 762 O1urch Street, Millers
burg PA 17061 .
EUROPEAN COUNTRY LIST:
C3 1 - CT 1 - CT2 -0L-OM-EA
- EA6 - EI - F - FC - G - GC
Guer - GC - Jer - GO - GI - GM 
GM Shetland - GW - HA - HB9 
HB0 - HV - I- IS -IT - JW Be¥
- J W -JX - LA- LX - LZ - MI 
OE - OH -OH0 - OJ0- 0K -ON
- OY - OZ - PA - SM - SP- SV
SC c-ere - SV Rhodes - SV Amos 
TAl - TF - UAl346 - UA2 - UB5
- UC2 - UNl - U0 5 - UP2 - U0 2
- UR2 - UA Fra nz Josef Land - YO
- ZA - Z82- 3A- 4U l ~ 9H1.

VK4AMO
Z L1ARO

lOX Chapter scores were :
S. N.E. Nutmeg
GATT lCincinn.ati )
LIARS (NY·NJI
Michiga n Robins
San Franc isco Bay
G8Ieway (St. Lou is}
Sky Blue W8t~
Del_are Valley
O1ie f Seanle
So. California
Thunderbird (Ariz.)
Minule Miln (Mass.)
Land o'Lincoln
Ho us too Chapter
Mi lwaukee
Colorado
Cypress (Florida)
Bartlett Pair (Ill.)
Md. · D.C.
Sun Coast (Fla.)
All Ame rican City
Rio Grande
Devirs Tri8OQ1e
Gr . Smoky Mt.
New South (Ga .)
Red River Vattey It.a.l

221/522
2 15/507
292n23
198/532
214/531
1961485
124/3 22
110J299
15 2/372
1331315
90 /1 92
96/1 80
83/207
541198
189/464
1481356
131/340
1221327
118/294
103/241
10129
4/1 0
9/12
571135
110/314
1381386
26/51
21/46

that has taken place earlier in tbe
contest and late r sent back to a EUR
sta tion. It can on ly be sent from a
non-EUR station to a EUR station,
the general idea being th8t after a
number of EUR stations h..-e been
wwrked, a list of these sta lionscan be
reported back during a OSO wi th
another sta tion. An additional 1 poi nt
credit can be claimed for each nation
reported. Each OTC must contain the
time. call and OSO number of the
sta tion bei ng repor ted and can be
repor ted only once (but nol back to
the originating stationl . You may
work the same station _ral times.
with a maximum of 10 OTCs to that
station. but the o riginal contact is the
only 050 with OSO poi nt value.
AWARDS:
Cenificates to the highest teorer in
eech classification in each country,
reasonable scores provided. Con
t inenta l leaders wilt be honored.
Cert ificates will also be giwn to
stations with at least h8lf the !iICOTe of
the continental leader. Addi tional
cert if icates and plaques will also be
awarded. The minimum req uirements
for the awa rding o f cert ifica tes and
trophies are 100 OSOS or 10 ,000
points.
ENTRIES:
It is suggested tha t the log shee ts of
the DARC or equivalent be used. Send
a large size SASE for logs ...d sum·
mary sheets. Use a separate log for
each band. ViOlation o f the rules of
this co ntest, unsportsmanlike con
duct. or taking credit for axcesstve

K1 KYC
WA1 ST R
K9EGA/2
K2ARO
WA3VOF
WA31NW
K3I GA/4
WA4EBN
WASJDU
WB5FIl
WA6UZA
WA6MOF
K7PXI
WA7YCO
WB8FAG
W8DMY
WB91UR
W9LUK
WBOCEI
WB0RCO
KH6 EXK
KH61JS
VE2XL
VE7DEN
Tl2WX
LU7FAG
J H3GCN
JA3XOG

Classifications include: single opere
tor -ell band, and mult i·oper8l0r·single
t ransmitter. Each stat ion may be
wwrked once per band. A contest 050
CM only be eSlabf ished between a
non·European and a European station.
In the Rny section o nly , COIl IOCIS
with o ne's own cont inent are per
mitted and will count 1 point per
050. Multipliers will be counted as
described below.
EXCHANGE:
RS(T I and progressive aso nu mber
starting with 00 1.
SCORING:
Each aso COUnts 1 point. Each con
firmed OTC (given or received l counts
1 poi nt (see below I bu t only 10 a TCs
to the same station on alt bands
together" are allClWl!d. The multiplier
for noro-EUR Sllltions is the number of
EUROPEAN countries wwrke<! o n
each band. Eu ropeans wilt use the
AR RL coontry list. In add ition each
call are! in the following countries
will be considered I multiplier: JA,
PY. VE. YO. VK. W/K. ZL, ZS. UA9
and UA0. EllCh multiplier may be
multiplied by the fo llowing fact or
depending on the band: on 80 meters.
multiplier ti~ 4; on 40 meters,
multiplier times 3; on 20, 15, 10
meters, mu lt iplier t imes 2. The f inal
score is t he to ta l aso poi nts p lus
a TC points mul t ip lied by t he sum
lotal of multipliers from a ll bands.
oTC TRAFFIC:
Additional point credit can be in
clu ded by utili zing a TC traffic. A
a TC is a repor t of a confirmed 050

EUROPEAN OX CONTESTS
CW - PHONE - RTT Y

CW
Starts: 0000 GMT August 14
Ends: 2400 GMT August 15

Phoo.
Starts: 0000 GMT Sept 11
Ends: 2400 GMT Sept 12

RTTY
Starts: 0000 GMT Nov 13
Ends: 2400 GMT Nov 14

Only 36 hou rs of operation out of
t he possible 48 are permitted for
siogle operator stances. The 12 hou~
of non-opel'iltion may be taken in one
to three periods anytime dur ing fhe
co ntest. All bands, BO to 10 meters,
may be used on the specified mode.

Special summary and log sheets will
be ava ilable fro m AR RL headquarters
if an SAS E is enclo5led. Entrie s must
be postmarked no la te r th8n Septem
ber lst. Send att requests for l09und
aU entr ies to : ARRL. 225 Main Street,
Newington CT 06111 .
ORDER OF STATE ENTRY INTO
UNION:
1 - CT - 5, ME - 23. MA - 6, NH 
9. RI - 13 . VT -14 ;2 - NJ -3. NY
- 1 1; 3 - DE - 1, MD - 7, PA - 2; 4
- AL - 22, F L ~ 27. GA- 4, KY -
15, NC - 12,SC -B, TN - 16,VA 
10; 5 - AR -25, LA - 1B, MS - 20,
NM - 4 7, OK- 46. TX-28;6 -CA
- 31, HI - 50; 7 - AK - 49. AZ 
48,10 - 43, MT - 41 , NV - 36, OR
- 33, UT - 45. WA - 4 2; 8 - Ml 
26, OH - 17, WV - 35;9- IL-21 ,
IN - 19 , WI - 30; 0 - CO - 38. IA 
29, KS - 34, MN - 32, MO - 24 , NE
- 37 , NO - 39. SO - 40. WY - 44.

10-10 NET SUMMER aso PARTY
StllrU : 0000 GMT Sat\lrday,

August 7
Ends: 2400 GMT SundllY.

AugustB
All COIll8Cts must be mitde on 10

meteo, any mode. Participat ion by
non-membe~ is welcomed but they
are not eligible for awards. To become
a member and receive a number, send
a liSl of 10 merrt>ers worked lOX
work 51 and SJ.OO to the manager in
your district (OX to W6 LRYI.
EXCHANGE:
Name, OTH, and 10-10 number and
ehi'lpter.
SCORING:
Members score 1 point for each eon
tee t and add 1 po int if with arcther
member (maximum of 2 points per

050'.
AWARDS:
First and second place certificates to
each US distr ict, Hawaii and Alaska,
each VE province. S. Amer., Cent ral
America and Caribbean, Europe,
Africa and South Atlantic. Asia and
N. Pacif ic, Australia, New Zealand and
S. Pac ific.
EN TRIES:
Logs must include d8leltime. station,
name, OTH , and 10-10 oumber. Mem
bers only should send logs to: Grece
Dunlap K5MRU. Box 13 , Rand CO
80473, pcstmerked no later than Sept
30th. Results will be listed in the
Winter Bulletin (from 1().101.
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The 1915 RTTY Cha mpionship was won by l1BYS with 120 points, wh ile
W3EKT finished second.

R&sults of 8th Gi., t RTT Y f lash Contest
The top 10 scorerl of the 51 entries:

~ ESU LTS
CLASSES:
Single operator up to 100 Watts input;
single operator over 100 Watts input;
rrotn-opeeator single transmitter (any
po _ r); SWLs.
EXCHANGE:
R5lTl and osa number.
SCORING:
050 points as follows: own lXlunlry z

5 points; other country in same co n
t inent - 10 points; other continent z

15 points. In USA, Canada. and
Australia, each call district will be
COflsidered 8$ a separate count ry. The
same station mav be worked o nce on
each band but only RTTY osas
count, f inal score is total 050 points
times the number of different AR RL
countries and W, VE, and VK call
districts on each band. SWLs use the
same rules lor scor ing based on
stat ions and messages copied,

AWARDS:
Awards will be issued to the lop
stations in each class, country , W, VE,
and VK call district.

ENTRIES:
Mailing dead line is Sept 18. 1976.
Logs must contain: band, date and
time in GMT, callsign5, e:u:h anges sent
and received, points, and mult iplieB.
Use a separate sheet for each band and
enclose a summary sheet showing t he
scoring, classificat ion, your call, name
and addreu. Comments will be w ry
much appreciated. Send your log to :
SARTG Con lest and Award Manager,
C. J. Jensen OZ2CJ, Mei$Jll!fsgacle 5,
8900 Raode rs, oertmark.

NEW JERSEY aso PARTY
Contest Periods:

2000 GMT Sat\Jrdav,
August 21 to

0700 GMT Sundav,
August 22

1300 GMT Sunday ,
August 22 to

0200 GMT Mondav,
August 23

The 17th "nual NJ 000 Party is
again $pOnsored by tbe Englewood
ARA. Phone and CW are considl!l'"ed
the Sllme contest. Each station may be
contacted o nce on each band, and
phone and CW are considered separate
bands. Dupl icate 050s may not be
made using bicentennia l eeus! NJ
Slat ions may work o ther NJ slat ions.
General call is: "CO New JerSl!"f" on
phone o r " 00 NJ" on CWoNJ Slat ions
are requested to identify themselyes
by signing " DE NJ" on CW or "New
Jersey calling" on pho ne. Stations
planning ecttee participat ion in NJ are
requested to advise t he EARA by
August 7th, so lhat full coverage from
all cou nties mav be planned. Portable
and mobil e o perat ion is encouraged.
FREOUENCIES;
18 10, 3535, 3905, 7035, 7135, 7235,
14035, 14280, 21100, 21355,28600,
50-50.5, 144146. Suggest: phone
activity o n eW!n hours; 15 mtrs on
odd hou rs 11500 to 2100 GMT); 160
rneters at 0500 GMT.
EXCHANGE:
OSO number, RS(TI, and OTH 
ARR L section or ClWntry . NJ stat ions
will send county for their OTH,

12

0."
11 8 YS
K4GMH
W3EKT
OUllo
WA2JVB
G3 VXO
16 NO
WA0YDJ!4
SM00S
K78V

SCORING:
Non-NJ stations multiply total num
ber of OSCs times number 01 NJ
cou nt ies worked (21 max.I, NJ
Slalions: W and VE cso, count 1
poi nt; OX slat ions count 3 po ints.
Mult iply tota l number of asa points
times number of ARRl sections
(includi ng NNJ and SNJ - 75 max.].
KP4. KH6, KL7, KZ5, etc., cou nt as
both 3 point OX contacts and as
section mult ipliers.
AWARDS:
Cert ificates will be awarded to the
f irst place station in each NJ county,
ARRL sect ion, and country. In addi
tion, second place certificates will be
awarded when 4 or more ll)Qs are
r eceived. Novice .,d Technician
certif icates will also be awarded.
ENTRIES:
Logs must show GMT date and lime,
blind, and mode, and be received not
later than September 18 , 1976. The
first osa lor each claimed multiplier
should be indicated and numbered,
and a checkliSl of contacts and mu lti
pliers should be included. Mutti
operator stations should be noted and
calls of participat ing o perators listed.
Logs and comments should be sent to:
Engle'MIod Amateur Radio Assoc.,
Inc., 303 Tenafly Road, Englewood
NJ 07631 . A _ 10 size SASE should be
inc luded for results.

AR IZONA aso PART Y
Starts: 1700 GMT Satu rday,

August 28
En(l$: 1700 GMT Sunday,

August 29
The full 24 hou r con test period

may be worked. All $lations are
e ligible to enter. Out-of-slate statior"lS
work AZ stations; AZ stations work
all stations. Statio ns may be worked
on both phone and CW once per band
on 80 to 10 meters. All stations are
encouraged to use bicentennia l ca ll
sl<]"'.
EXCHANGE:
RSIT) and OTH; AZ count y for AZ
stations; state or country lor non-AZ
stations.
SCORING :
All Slat ions score 1 poi nt per SSB

Sco~

13,379.542
8,528.384
8.933.145
5,12RS12
3,879.288
3,663.900
2,898.135
2,502. 162
2,086.0BO
1,986.944

OSO, 2 points per ON 050, and 4
points per Novice OSO. There are 2
scoring cateo)Ories for AZ stations:
single and mult i-op, AZ. stations oper
ating outside their home county
receive a bonus 01 50 SS8 OSO
points. AZ stations multiply osa
points (p lus any bonus) by the num
ber of stateslVE provinces/OX
countr ies worked, Non-AZ stations
multiply total osa points by the total
number of AZ counlies worked on
each band 114 max.l.
FREOUENCIES.-
Phone - 3935, 7235, 14285, 21360,
28575; CW - 3560, 7060, 14060,
21060,28060; Novice - 3725, 7125,
21125,28125.
AWARDS:
ce-uucetes will be awarded to the top
3 AZ $lations and to the top station in
each stateNE provincelOX country.
A minimum of 5 OSOS is required to
be eligible for an award. Include a
description of all equipment used and
the usual signed conteSl declaralion.
Include a legal sile SASE for a copy
of the resu lts and .,y __d. All logs

must be postmarked on or before
Sept, 30, 1976. Send all entries to:
Motorola Amateur Radio Club, 8201
E. McDowell Rd., Scottsdale AZ
85252.

ALL ASIAN OX CONTEST
CW

Starts: 1000 GMT August 28
Ends: 1600 GMT August 30

All amateur bands under 30 MHz
may be used with power, mode and
freq uencies as permitted by stetson
license. No crossband contacts are
allowed. Entry clas:iif ications are:
single opera tor-single band leach
band). single ooerato rmuttiband, and
multi-operator multiband. Single oper
ator entries cannot have mor e than
one signal on the air at a time, while
mult i.aperator sta tions cannot have
more than one signal on each band at
a t ime, Genera l call is "CO AA" for
non-Asians and " CO TEST " for
Asians. Non·Asian stations contact
only Asian stations.
EXCHANGE:
for OM stationS' RS(T) and 2 d igits

indica ting operator's age. f or YL
Slations: RS(TI and 00.
SCORING FOR NON·ASIAN
STATlONS:
Count 1 point per Asian contact,
Multiplier is number of d ifferent
As.ian prefilles worked on each band.
Contacts with KA sta tions are not
eligible, since they are considered mili ,
tary stations and not amateur stations.
f inal score is sum of GSO points
t imes the sum of the multipliers on
each band,
AWARDS:
Various awards w ill be awarded the
highest scorers in each CIltegory in
each country and US call area,
depending on the number of entries.
ENTRIES:
Submit a copy of your logs and a
summary sheet no later than Nowm·
be, 30, 1976, to: JARL, P.O, BOll
377, Tokyo Central , Japan. Logs must
show date and time in GMT, station
worked, report sent and receiwd,
multipliers and po ints. Use a sepa rate
log for each band and include your
callsign, Summary sheet should show
name of contest, entry classif iClltion,
ca llsign, operator class, country,
address and name, site 01 station if
mobi le Of portable, staucn details,
comments, and signed declara tion.
Also, include a table showing number
of QSOs, points and multi pliers per
band. At the bottom of the table
show tota ls along with fir\ill score.
Violat ion of the contest ru~, false
statement in report, or tak ing credit
for excessive dupli<:ate contacts may
be cause for disqualificat ion, Results
will be announced abou t April , 1917.
Include one IRC and an SASE with
your logs to receive a copy of the
results.
COUN TRIES LIST OF ASIA : A4,
A51- A6, A7, A9, AP, 8V, BY , CR9,
EP, HLlHM, HS, HZ/7Z. JA/JE /J F/
JG/J H/Jl/JJ/J R, J Ol lOgasawara Is.),
JT, JY, 005, S21 , TA, UAIUK/UV!
UW9 ·0, U06/UK6C,o,K, Uf61
U K6 F, O, O,V, UG6IUK6G, UH8/
UK8 H, U I8 /UK8A ·G , I,L,O ,T-Z,
UJ8/UK8J ,R , UL7 /UK7, UM8/
UK8M,N, VS6, VS9M/806. VU, VU
(Andaman and Nicobar ls.I, VU
ILaccadive Is.\, XU, XV, XW8, XZ,
YA, YI, YIC , ZC4/584, IS ISprat ly
1s.I, 4S7, 4W, 4 X}4Z , 70 (5. Temenl,
70 (Kamar., Is.I, 8Z4, 9K2, 9M2 (W.
Malaysia ), 9Nl , 9 V1 ISingaporel,
(AbuAil).

TU·BORO FAST SCAN
ATV CONTEST

On October 3, 1976. the rc-ee-c
Radio Club will sponsor a fast scan
ATV contest on 439.25 MHz, Any
slat ion working three o r more Tu·
Bore members will receoe a certi fi
cate suitable for framing. Stations
current ly active on ATV who are
Eu-Bcrc members are WB2TCC,
W2 LX C, WA2WA K, WB2KEK,
W2JNU, and WA2NXB. All correspon
dence should go to: Tu-8oro Radio
Club, 149·14 14th Avenue, White
stone NY 11357. The tim e of the
contest is from 9:00 am to 11 :00 pm.

Continued on PiI!JI! 21
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solid
state
rfpower
ampli
fiers
talk farther . ..
sound better .
cost less!

• •

FREO. MODEl PWR IM P. NOM. PWR NOM. CUR. S", PRICE
(MHz) NUMBER (walls) OUTPUT (walls) (amps.)t

' 44·' 48 PA2-128 ,-, II 2 A' 44,95
Choose an amplifier from this big line that exactly

•• PAl·70B ,-, 70 10 C· 149 .95 meets the requirements of your particular transceiver.
.. PA2-70BlO ,-, 70 10 C· 159.95 Boost power a mere 4 or Slimes ... or 20 times ... or more!
.. PA2-140BO ,-, ' AO 20 0- 219.95 Select a Class C amplifier klr FM/CW or one of the.. PAlo-408 >l' AO s ,. 7995 versatile " Iinears" thai operate on SSB plus FM and Cw.
•• PA10-40BLO ~15 AO 5 ,. 89.SO.. PAlO-70B 5-15 70 8 c- 129 .95 These fine amplifiers are All-American, lock, stock and.. PA1 0-70Blo ~15 70 , C· 13995.. PA11).80Bl O ~15 SO ' 0 C· 149.95

barrel! The all. important AF power transistors are

.. PA1D-l «lB ~15 140 1B O' 169.95 highest quahty, " brand" types tor utmost reliability

.. PA1 D-140Bl O ~15 ' AO 1B 0- 199 95 and years of service . They are emitter ba lanced and

.. PA10-160BlO 5-15 16O 22 O' 209.95 protected against high VSWR, short and open circui ts. For

.. PAJO-l 40B 15-45 140 15 O' 169.95 your added assurance, every amplifier carries a 90 day.. PA30- 140BlO 15-45 ' AO 15 O' 179.95 warranty on all parts and labor.
21H26 PAZ-roBC ,-, 70 ' 0 C- 169.95.. PAIl).6(lBC ~15 SO , C- 14995 KLM engineering advances include microstrip circuitry.. PAJl)..I 20BC 15-45 '20 15 0- 189.95
400-470 PAZ -4OC ,-, AO 7 C· 149.95

for no-tuning. broad band operation, 144-148MHz (plus

.. PA10-35C 5-15 as , ,. 119.95
MARS) for VHF amplifiers, 400-470MHz lor UHF mode ls.

.. PA1 0-35ClO 5-1 5 35 , ,. 139 .95 Circuitry is rugged , stable, ideal for tough mobile use .

.. PA1 D- mC 5-15 70 " O' 225.95 Drive requirements (column 3 on the accompanying chart)

.. PAl D-7OCl 0 ~15 70 1B O' 245.95 are easily mel by most transceivers.

SIZES: IIld'u : ' A. 2.25>< 5><2. •• . 6 .5><5 ><2. ·C. 6.S" 7.5 >< 2. · 0. 6.5 >< 10 >< 2.
Simple 10 install. Just co-ax connect between antenna and

MM: 51>< 127,,50.8 165,, 127>< 50.8 165>< 190><50.8 165 >< 254 ><50.8
OLi NEARAMPLIFIER tAt n .II/DC. transceiver and to 13.BVOC power source. No inlernal

connections or alterations. The internal RF sensing or
remote amplifit,r keying circuitry provides the automatic

KL
or manual Tf R function. Put the amplifier on automatic
standby or out 01the circuit with the panel sw ilch.

electronics, •Inc. At your dealer. Write for desc riptive brochure.

17025 laurel Road. Morgan Hill, CA 95037 (408) 779·7363
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The teet i$ tha t it will pennit vou to
get on lhe air . . . with low power ...
in I crowded band , , . using a>de only
.. , U$Uillly with poor equipment
OOich even an expert 'Mluld quickly
throw uide. No 'Mlnder such a small
percentage 01 Novices stick it out.

Like it or not, darned lew people
get into amateur radio with the idea
of making ON contacts, They want to
talk on phone and they deeply resent
CW as an abomination jammed down
their ttuoats. I suspect _ would have
ten times as many CW ops . . , and
happy ores ... if CW were optional,
not required by law.

So what do J suggesl? Well, when us
doddering oldst~ got into hamming,
we s1arted right out with 13-per and
our first ticket permitted phone oper.
ation. We made it all okay and the
percentage of increa5e of hams was
better than it is today with the Novice
stlrtll!l" system. I propose that a lew
c lubs stop trying to con people into
that Novice busilll!'$S and get them
immedia tely into a General Claa
license. 1(1 1ta ke a little bit longer, but
I th ink we' ll have a lo t more hams '" a
resu lt .

How much lo nger will it take? I'd
sure apprec iate it if a few clubs would
run some tests with their classes. I
suspect that it won't take a lot longer
to learn the code at 13 words per
minute than 5. That seems
impossible ? Well, plea5e remember
that most people have been learning
the code the worst possible way for
many years , , . starting off slowly and
then relearning it again and again one
speed a ft er another . .. each time
hav ing to train their brain to recognire
the dillerent sound patterns. The 73
code casse ttes stan right out with
each character at 13 words per
minute, right from the firS! introduc
tory tape. From the re it i$ not much
more d ifficu lt to go immedia tely to
the 13 per tape than it is to the 6
'oOI'Ords per mil'lUte tape ... each has alt
charilCter$lent at 13 wpm.

Several fel lowt. came up to me at
Dayton and said that they had tried
going d irect ly to 13 per and had
found little problem with it . They said
that they had found it startling at first
to only recogn ize a lew cbarecters,
but that the rest of them quick ly
clicked into place, and before they
knew it they were copying at 13 pet.
The 73 tape is so merciless that they
could copy straight text at 15 per
with solid copy ... and the FCC 13
wpm test sounded slow to them,

How abou t it fellows ... let's try
some Gene ral classes for beginners and
see what ha ppens ... if it works we
might just dump that Novice tickel
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entirely. I think we'll get a lot more
ent hu$iast ic hams out of it.

BETTER OPERATING
An article was submitted recent ly

VIto ich made lun of the ham operator
who makes lo ng and repelitive trans
missions. Talk about shooting fish in a
rain barrel!

Since I don't think that making fun
of the mentally retarded is fair game, I
returned the article .. . but not with
out wishing that someone would come
up with some good ideas on how to
improve the quality of the average
ham contact , As a major offender in
this matter, I think I can speak with
authority.

When I'm trying to drive and Ialk
over lhe radio at the same time, both
suffer , . . a lot. I don 't think I'm
unusua l in Ihis, judging from VItoat I
hur co ming through over the
repeller$. My friends credit me with
be ing a wit .. , my detractors give me
at least ha lf that much credi t ... so
when my w its IVItoat there are of
theml are further split by the
demands of trying to control my c.
careening down the road, watch for
luzz, keep o ne ear on the ca for
Smokey reports, and not totally
ignore my passenger, I end up with I
hemi·demi ·semi-wit on the repeater . I
am not alone.

Let's do what we can, in spite 01
the odds outlined above, to encourage
better operating. In particular, there
are four things that we can try and
watch for in our own transmissions:
excessive repetition, trite phrases, ham
language, and an obvious lack 01
anything whatsoever to say ,

Excessive repetition encompasses
such boring things as repeating any.
thing Iwice when you know your
$igna l i$ so lid copy. You know how
you hate it when someone keeps
tel ling you he is going to sign o ff.
Take a big clue from the Caers on th is
one ... when they say they are gone,
lhey are really gone. Some ham con
tactl go through a dozen or more final
transmissions .

There are a few cps who are una ble
to eeu , spade a spade ... they have
to call it a digging implement. They
don't go to the doctor , but to tbe
sewbcnes. They modulate lhe
mattress, see you down the log IOOat
log?!, and in general speak a very
weird language, litt le of which is
clever or original. Many of us get into
the habi t of using ham terms a lot
more than is necessary, forgetting that
there may be a bunch 01 non-narru
listening to us who perhaps don't
know our codes. It is not much more
difficult to say we are going to change
channels than 10 say we are going to
QSY. Or that we are going 10 shut

clown instead of QRT ... etc, You get
the picture.

A little listening to the C8 channel$
may convince vou of the Sterling
qualities of t he English language. You
have to learn a whole new vocabulary
to talk C8 .. . kind of like learning
Swahili land not much more diffi
cult l. The CB Swahi li i$ just an ulil!t
geration 01 the bad habits _ 've
gotten into on amateur radio .

JU$\ a thought .

CLUB PROGRAM

One of the most important fectors
in holding a ham club together i$ an
interesting program, Experienced dub
officers know that one of the surest
ways to kill off a club i$ to permit
business meetings to take up too
much of the meeting time .. . mem
bers get all wrapped up in the hassle
over whethe r to paint the clubhouse
or not, but somehow they forget to
come to meetings after that. Club
members want 10 be entertained, and
if you don't provide the entertain
ment, television will.

A lalk by a manufacturer on his
ham product is one of the best
drawing cards for club program$. Un
fortunately , these chaps are spread
01,11 all over the country, and there are
seldom more than one o r t'oOl'O av,il·
able in any one area. so clubs quick ly
run out of ham-oriented speakers.

In order to make Ialks by ham
manufacturers avai lable to c lubs and
lhu$ perk up the club programs. I am
going to get them to PUt their tllh on
tape and I will send you I cassette
tape of their Ialh. Once I get this
thing going, I hope to have one or two
half hour tapes available every month
. .. and at no cost to you. The
manufacturer is trying to sell you his
products, so we'll let him loot the bill.

It is terribly difficult to get much
information about new products. The
ads don't tell very much '" and
neither do most 01 the product
reviews. The one person who really
knows the prococt is the manulac·
turer, and he is obviously the one we
want to hear talk about his product . I
will caution him that self ·serving
puffery will be transparent, and that if
he really wants to get our cOfIfidence
he'd better level with us, Since we can
logically expect more than a little bias
I SU$peCt that a clever m.,ulacturer
will bend over backwards to make
sur e his talk has credibility.

II your dub 'Mluld like to \Jet these
tapes, all you have to do is get your
secretary to send a card or letter
lelting me know how often vou meet

(like monthlyl , approximately how
many attend meetings (in case there
all! flye rs to goo with the talk$1, the
name of the club, and the address to
which to send the cassettes and flyers
(if any). You might let me know il
you would prefer one half hour talk
or two. Send that to 73 Club Pro
grams, Peterborough NH 03458,

A CB AD IN 73? WHAT NEXT?

There are a lot 01 good reasons why
every one of us should be active on

CB these days, and darned lew good
reasons for avoiding CB. Yes, I know
all about the bad language , the terrible
things that have happened on C8 . , ,
but I also know lhat much of that is

past history. Another thing I know is
that our 0 ...... hlll"lds are not clean , ..
we've had a bunch of the foulest
language you can irmogine jamming
some of our lervice neu lll"ld locking
up some of our repelter$. No, we
can't come on 1$ Misler Cletrl . You
should lee the mai l I've gotten re
garding the Eddy Palmer situatiOfl
down in Tenneslee'

We amateurs can do a 101 of public
service via our two meter repeatel"$
and service nets, but by hooking into
the biggest: net of them all - CB - we
have even more ears. I, for one, like to

know where Smokey is lurking, but
even without that benefit I wouldn't
be without CB these days. Once you
get off the truckers' /19) channel you
can get into interesting and intelligent
Iat tlrres] conversations with people
who talk English. And if there are any
road problems ahead, you will know
about them in plel1lY of time to take
evasive maneuvers. 1 managed 10 find
a back way into a shopping center juS!
before Ouistmas when the main rOilds
leading into it were backed up for
miles. I've avo ided ;I lo t of traffic
snarls and accident scene$ by keeping
my CB set on channel 19. I've
reported local /lCCidenu to the POlice
via C8 OOich otherwiw I would have
had to ClIIIl in vii long distance
tlYough repeaters.

But perhaps most important of aU,
I have a lot of fun telling C81!fsabout
amateur radio. I start talking with
them as I drive along and soon they
want me to stop and show tbem an
HT with a touchtone pad on it or my
two meter FM radio. They gel all
dazed at the ranges we consider
normal on two meters, and when J
tune in some OX for them on 20m
they are almost stupified. Few of the
really active CBl!fs refuse to take the
bait. They want 10 know about ham
ming; most of them have heard about
it and they really wanl to know. Tell
them. Get them into your dub eesses,
You can't hook 'em if YOU .en't on
there.

There are a 101 of good C8 rigs 0fI

the market and there .e some real
dogs. We're busy testing out 1$ m.,y
as we can get here at 73 so we can let
you know VItoich seem to be okay.
The other day, VItoen I wn visiting the
FCC in WashingtOfl, they had just
completed some tests 01 C8 rigs in
their labs and they were IstOUnded at
how dirty some of them well! .,.
putting out crud over a wide range 01
frequencies. I think you 'll lee some
action from the FCC on this before
long.

The CB gang almost got a bunch 01
extra channels. It was all set to go
through. As I understand it, someone
up at E, F. Johnson had his thinking
cap on and wondered what would
happen if two mobile rigs were on at
tte same lime in csose pro~imity and
455 kHz apart ... wouldn'l this raile



hell with the broadcast j.f cflannels of
AM rad ios and CB sets? A few tests
sho wed tha t thi s was indeed true, and
the okaying of the band e xpansion
was halted at the last minute,
probably staving off a disaster of
enormous proponions. We think we
have intermod problems o n two
meters!

If any reade rs haV{! good fact ual
data o n whicfl CB rigs are the best,
we're interested , " write an article.
We don 't want to tum eYen a part of
73 into a CB magazine, but since hams
are looked upon as communications
experts, we do have a responsib ility to
let you know v.tIat is wha t. I don't
want you to be in the posi tion I was
in the Other ~ when a chap
w<Hloored into the 73 offices and
wanted to know where he could find
out what CB rig was good. I thought it
over for a wh ile and had to ad mit that
I had no answer for him. The CB
magalines are no help. Neither are any
becks I've seen. Hmmm. Let 's get that
info out where it can do "lffil! good.

NEW MAGAZ INE
SIZE BOOMERANGS

Le t 's take a short t rip back through
memory lane " , j...st a yeilt ago when
OST announced the new size maga.
zine >Miicfl would save thousands of
dollars in publ ishing costs, My answer
was baloney - a larger magazine takes
more paper and that means more cost.
I wrote this at the t ime and got a lot
01 flack from brainwashed ARRL
memben who believed QST.

So here we a re a year later and the
proof is the re for anyo ne who can see
to see. QST has met the increased
COS ts in t wo ways. One, they've
shrunk considerably in the number of
P<IQl!S ., , it was 34% thicker last year .
Secondly, they 've gone from about
3O'lti ads to 5O'lii advertising! Last year
they had B5% more pages devoted to
other than advert ising , .. 130 pages
list year to about 70 this year!

When costs go up, a magazine has
to either raise advertising rates or else
run a highe r percentage of advertising.
QST has done both. The costs of
pu blish ing 73 have gone up with the
increase in size , just as I said they
""OUld ... lrom about SJ6J)(X) Pt'I'"
month last year to S56,CXJO a month
this year , We've increased our ad rates
and ke pt the percentage o f advertising
unchanged from last year.

I predicted that the costs of pub
lishing the ham magazines ""OUld go
up and that it would be the readers
000 would pay ... t tw-ough hi\tler
cnces for ham gear which would
result from the higher ad rates, Just
you watch the prices o f ham gear this
summer and fall and then tell me that
I was wrong. I hate being wrong_

MAKE A BUNDLE
How would you like to make $50

to 5300 a month fo r a couple days of
work? With the increased interest in
amateur radio and 73 M<t{P~ine

resulting from the CB eKplosion, there
is a big need for 73 to be distributed
on the newsstands. If you would like
to become a 73 regional newsstand

distributor you mi!1lt be able to make
a nice extra bit of money.

Distribution in the newsstand f ield
is set up with regional wholesalers,
each of whicfl services a hundred or "l
newsstands. These chaps handle so
many magazines that most o f them
don 't want to be bothered with a new
one . . . par ticularly one of such
esoter ic interest as 73, They p refer to
dea l e xclusively with national distrihu
tors so they get their magazine1 in
large bunches and haY!.' just one set 01
forms to fill out lor a large number 01
magazines.

Alt er trying two d ifferent national
distributors a nd findi ng ou rselves
fairly well convinced t ha t this was a
bad way to do business, we have
cancelled our national distribution
sales contracts and are worki ng via
local wholesalers exc lusive ly.

If you would like to be cons idered
as a local wholesaler, please drop our
Marketing Manager Sherry Smythe a
note and tell her what a-ea you want
to cover, how many newsstands you
would service, and about how many
copies you would like to star t wit h.
You o nly have to pay for sold cop ies,
so you can't lose.

How do the economics work? You
buy copies lor 7S4 each and sell them
to the newsstands fo r $1.00. They sell
them for $ 1.50, making a 50% profit ,
You make 254 for each copy sold.
Thus you make S25 for each hundred
copies sold in your area. You have to
go around once a month and deliver
the new issues, pick up the unsold
issues, a nd ccnect for those sold. It's
fun and it's profitable . And who
knows, once you have the route set up
and your contects. you might want to
try handling a few more magazines . , .
ilt least until your spere time is used
u p. The deliveries can be made
eveOlngs and Saturdays .. , records
can be kep t even ings. And who
cou ldn't use a few hu ndred e Ktra
dollars a month?

Write Sherry Smythe, 73 Maga~i_,

Peterborough NH 03458.

WRITE AND GET RICH!
For years I've been bumbling along,

vague ly aware 01 a problem, but not
coming up with a "llution. Now I
think I've got a splendid plan which
will help everyone involY!.'d.

The o ther day I was talking with a
ma rwfactu rer. He was griping because
I ran a picture of a competing product
as an illustration in an article. What
made the situation really bad lor him
was that we were running his lids and
not those 01 the competitor. He was
aggrieved. , . a nd I would have been
too were I in his shoes.

My suggestion was that instead of
hassling me about it, he should make
sure that I had plenty of photos o f his
p ro ducts on hand. I reminded him
that I had visited his plant and asked
that he send pictu res lor just th is use,
but had root yet go tten any thing. I
Iurtber pointed out that since his
product WitS a most interest ing one, he
could do a lot worse tnan l\ave a
writer prepare an article or even a
series 01 articles abou t the products he

was making, These articles should
d iscuss the design philosophy, the
uses, the benefi ts to the user , , , and
in general tell everything possi ble
about the product.

The manufactlJ rer liked the idea,
but said he had no one on his staff
>Mio could write rrese articles . . , and
didn't even know anyone who could
do the job ... who would I suggest? I
pulled a name o ut 01 the hat and he is
going to contact the _iter. Hopefully
the resu lt will be a very interesting
series of articles ." absolutely pure
gold sales literature in reprints . , . and
a writer who has made a big bu ndle
writing o n contract for the firm .

Though I have more than enough to
do without getting into the manufac·
turer·writer marriage business, I will
be glad to he lp writers contact firms
who need mate rial prepared. And vice
versa.

There is no quest ion t hat such
articles are wanted , , , f!Vf!ry t ime I do
get one, the reader response is most
gratifying. The big problem is getting
the ar t icles wri tten.

II you are a 73 write r you might
ta ke a good look at any re lat ively new
piece of equipment you've been using
and get in touch with the manufac
turer to see il he might be interested
in underwriting an article on the un it
for submission to 73. I don't
guarantee publica tion, naturally, but
you know that I am hot for such
material and if it is ill all usable you
won't be able to keep me from
grabbing it .

One word of wa-ning to both
writers and manufacturers, , . no o ne
truly be lieves t hat any equipment is
perfect, so be sure to emphasize lhe
good points and mention the draw.
backs , .. it will make for a lot more
reader credibility and, in the end,
resu lt in a lot more sales.

There is a \;feat t emptat ion to try
and shush problems ... like the ear ly

Clegg miseries with LEOs bu rning OU I.
They burnt out one right after the
other, and after a few clays you
couldn't tell what frequency was
being read out . Sure, ttey solved the
problem , , , bu t they mi$Sl!d a tot 01
PR and attention bv not making a big
deal OUt of t te problem and the
solution,

I think that a good wri ter cou ld
make a lot of money lM" it ing for the
manufactu rers. A big firm should be
able to pay S5lXI to Sl000 for a good
article, and a _iter can easily turn
out a dozen 01 those a year in his
spa re time. Even at todav's inf lated
costs tha t is a nice bit o f change.

The field is not restricted to ham
gear either .. . I know that I'm inter·
ested in material on equipment of
interest to the ham, the experimenter,
the computer hobbyist, and even the
CBer. We've got so me CB plans ahead
and want to get ready fo r that,
whether it be a series of books or a
magazine.

FCC'S 5 WPM!

I've ment ioned this befo re, b ut a
lot of amateurs have missed it , , , and
a letter lrom a reade r in Kentucky
brought it to mind .. . vmen you 90
to the FCC to take a 5 wpm test
you'd better be able to copy each
cha racter at 13 wpm with the spaci ng
between characters at 5 wpm. Th is is
the way you are taught on t he 73
code tapes, by the way, so if you lind
yourself called down to the candy
flletory for a retest, get hot with the
..6 cassette.

THAT FEBRUARY COVER

Here's a picture of a Star Trek
communicator lIS built bv Ron Dodge
WB 01 HR 01 St. Paul MN and o n demo
by Jane Ske il. Ron and Jane were
using it to beam down to th e Dayton
Hamvention {photo by W2NSD /BI.
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New Products
YAESU FT-22 1

2M TRANSCEIVER
Fred Go/d$tein WAtWDS

What's more fun than a barrel of
crystals, more powerful than a
smoking HT, more useful t han 11 box
of 614&, and has a handle? If you're
inter~ed in getting on two meters in
style, the Yaesu FT·221 will fill the
bill handily.

The FT·221 has complete band
coverage, VFO or crystal-controlled,
on FM, 558, CW and even AM.
Output on SSB is 20 W PEP; on FM
and CW it's 1().14 w. Ifs easy to
operate, si~ all circuits ilfe either
internally compensated by the band
switch or broadbanded. Full outP1Jt is
thus IIChieved across the whOle band,
which is tuned as eight 500 kHz
segments.

Until you Ify it, you miftlt think
eight band segments is too many. But
virtually all SSB is within 25 kHz or
so of 144.110 and 145.025, except
for the OSCAR segment. Repeaters
are tuned only from 146.5 to 147.5,
so you can switch Irom 146.79 to
147.30 without having to tune the
dial more than 10 kHz . 600 kHz
ottset is .....tom..ticallV provided on
those two lIe9'"euts.. A reeerse switch
irweru the operation. lor California
plan split-splits or just working
inverted on a repeater pair. That 's the
best tool for catching Touchtone
Tommies if you have a beam.

Among the other handy flliltures
are the front panel mike gain control
and the built-in tone burst.
Construction is modular. us ing com
puter cards that come out for repa ir
o r maintenance, The internal adjust
ments are right on top of the cards,
for env access. And the dial drive is a
$mOOth liJal·speed unit.
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The circuitry shows that good engi
neering went into the rig. The receiver
uses an FET preamp and mrxer,
feeding a 10,7 MHz crysta1 filter. For
SSB. a noise blanking gate lvery ettec
tive if you operate SSB mobile)
precedes a sharp lattice fitter and the
i·f strip. The FM i·f is separa te. using a
second conversion to 455 kHz and a
Murata F filter . Selectivity is excel
lent . The s-meter is fixed to the SSB
i-f. so a carrier read ,ng indicates that
you're tuned into the repeater. The
meter ca n also be switched int o a
center-tune position. On transmit. it
indica tes relative output.

local injection is provided via a
phase locked loop that mixes the
crystal band se!P'ent oscillator with
the VFO or channel crystal lB MHzl.
The VFO is not multiplied. so there is
very little dr ift. The PLL keeps the
spurs and images down better than a
bandpass mixer.

The result of aII this circuitry is top
performance. The receiver hears only
what it's supposed to hear. and hears
it well. The transmitter sou nds fine.
Most 2 meter radios are prone to
intermod. so I took the FT-221 to the
tOP of Pack Monadnod< - a heavy
duty rf zone. While the Brand X radio
in the car was deluged by garbage all
over the band. the Yeesu was clean as
a whistle. I had a nice cha t on SSB
with a station in New Je rsey. which
gave me an 59 report . Not bad lor
twenty W..us and a live element hill
topper beam. Unfortunately. there's
not much SS8 activity yet up here in
t he sticks. so it helps to make skeds,
But that should change soon as more
people discover that SSB is at least as
good on VHF as it is on the "de
bends" - especiallv with radios ilS

good as the FT·221.

STRAIGHT KEY OR
DUAL LEVER PADDLE ?

The choice is yours with Ha m
Radio Center's Model HK4. Here's a
double threat with both weight
enough to stay put and velvet smooth
action. All plastic p.-ts are of high
impact styrene. and the red plastic
and b lack crackle finish really catch
the eye. The ector-ceded binding
posts make the unit idiot -proof. It's a
joy to operate, with provision on the
paddle lor wide Of close finger
sPaCing. At S44_9S. delivered. it's
indeed that rarity in todav's m.-ket 
a bargain. Ham Radio Center, Box
28271 , St. Louis. MO 63132.

STANDARD HORIZON 29
(see page 651

WayneG~ W2NSD/,

Normally I wouldn't rush into 73
M.lgazine with a big write-up on I new
CB rig", but these are not normal
times.

It should come as no great surprise
to 73 readers that I've been active on
CB for iI couple of years now . . . even
to the extent 01 gelling 11 license. so
you know I must be quite active!
During all th is time I've been using a
very well·known brand of CB rig . , .
one with an e xcellent reputation,

One of the bigger favors done to me
recently was the theft 01 this fine rig.

•

I came beck from the computer con·
vent ion in Albuquerque to lind my
car at t he Boston ai rpo rt sitt ing u n
locked and my CB rig missing. Thank
hea...ens I'd remoYed the IC-230
before parking! My stereo tape deck
was still there ... just the CB gone.
Zounds! That 'lI teach me not to ha...e
an alarm on my car, I don't need it up
in New Hampshi re, but down in
Boston is something else.

The old rig Wils a be..ut , , . but the
noise generated by my car ... Datsun
280Z ... Wils beyond belief ..nd
limited my reception to about I mile
under good conditions. I found that
when I wanted to hear much fu r ther
than that, I had to speed up the car,
turn off the engine, cut off t he
sq.>elch. and turn up the volume
control. Then. when the car slowed
down enough to cause a traffic
backup. I had to stop trying to hear
and turn back the volume, tu rn up t he
squelch, a nd settle for local signa ls
again, You wouldn 't believe what a
royal pain it was to try and find out
about traflic conditions urtder those
restrictiOll$,

Then along came the Standard
Horizon 29 rig .. , magicallV it fit
r ight into the bracket still left hanging
under t he dash. Between the auto
matic noite limiter and the noi se
blanker. my threshing machine car
noise was 50 gentled that I could hear
the weak ones out for miles! It
brought new life to old Snidelv Whip
lash. I'll tell you.

And yo u kno w ho w c rumby some
of the CB rigs sound? Well. I've
listened on the other end 10 mv
Horizon 29 and it sounds as clear and
crisp es you could ask ... beautiful. It
has a gain control built right into the
microphone.

The public address part of the unit
puts out 10 Watts, enough to be heard
bV motorists in front of you if you
have any well ·chosen comments to
fI\Ike ..• perhaps to w.-n them of a
dangling uhaust system. burnt out
lights. flat tires . . . Of perhaps a
helpful comment on their driving
skills. It a lso allows you to monitor
your CB when you are out of the car.

The Horizon 29 has one other
teetore you don't usually lind on the
smaller CB rigs . . . a clarifier tuning
control . Thi, will permit you to tune
in Iny slightly off channel signals and
bri ng them in clearly. It won't he lp
off color channels. Thi5 only moves
the received frequency, not the tr..ns
mitter.



While many CB units st ill use
crynals for frequency generat ion, the
Ho rizon 29 is digitallv synthesized,
using a phased lock loop (now don 't
you wish you 'd read the articles on
PLUl.

About the only serious problem
with CB thne days is the tendency to
get hung up on it and the fun of
talking brieflv wit h passing motor ists.
The ot her night I was perking along
the Connect icut Turnpike, keepi ng
one ear o n CB for traff ic warnings and
h;lving a IIePf pleasant eontect over a
local 2m receete- when someone came
on the channel and was extremely
abusive ... fortunately he d idn 't
identi fy himself. I re t reated to CB and
str uck up a co nversation with some
one somewhere ahead of me who was
into car rall ies. J didn't get back o n
2m for an hour . " and well out of
rangeofWA 1ABR.

CB isn't hamming. for the most
part ". it' s diffe rent .. , and I
woul d n't be wit hout e ither service. I
do manage to get in a lo t of PA for
hamming wit h CBers , , , becaute they
are interested. Millions of people are
just discovering two-way radio and the
possi bilitieJ for fun it holds ... the
more we ca n ef1COlJrage t hem, the
better.

One more thing. While the Ho rizon
29 alloW1 me to hear a lo t fu rther
tha n before. I still have a lot of
garbage generated by the 280Z. I'd
sure apprecia te hearing from anyone
who has been able to clea n up one of
these mobile no ise generators.

NEW MACHINE LANGUAGE
MANUAL

Sce lbi Computer Consult ing, tnc.,
Milford CT, has just published and
released a detailed new manual,
Machine LMIf1UiI9I! Programming fO'
the "SODEr and Similar Mir:rocom·

-~

According to th e autho rs, this text
is an eesv.tc.reec. 170-page basic
manual needed to develop today's
machine language programs_ The
illustrated manual oover1 wch areas as
a detailed presenta tion of "8008"
cod es, f low charts, mapping, a
tloatinq-po tnt package, and bas ic pre
grams, includ ing loops, cou nters a nd
masks.

Further, t he re are sections on
multiple·precision ari lhmetic, de
bugging, o rganizing tables , ed iting and
assembling, mathf>matical o perat ions,
1/0 , real.tune programm ing, maxl
mizing memories plus more. It has
been said that the float ing-point arith
metic package is worth the price of
the manual alone.

Cop ies of Machine Language Pro
gramming for the "8008" and Sim ilar
Microcomputers are avai la ble by send
ing $1 9.95 ppd (foreign orders, add
$6.00), or using Master Charge, to
Scelbi Computer ConsUltIng, toc.,
1322 Rear Boston Post Road, Milfo rd
CT 06460_

ALPHANUMER IC
TRANSFER SHEET

Thefe is no longer any pen and ink
w:>rk needed to produce sharp com
ponent identifications. Now vcu can
just rub off the designations you need
from Tr u mbu ll' s alp hanumeric
transfer shee t.

There is no need to hunt from ~t
to sheet to match up an a lpha des igna
tion with. numeric designation. All
commonly used components are
printed arranged in aln ser ies IA1, A2,
A3 . .. A51, C1 , C2, C3 . , . C3 0,
etc.I.

Multiple series of each of the above
designatiort1 are ava ilable In each set.
Lesser used desigoations such as CR,
J, K, L, P, S, T, T B, TP are in each set
but must be used with the multiple
numeric series (which are a lso in the
set] .

To use, just place your drawing
over a h;lrd $lJl'face and position t he
designation. Transfer the designation
by rubbing the sheet with a round
stvtus , such as the cap found on some
ballpo int pons. Alter transfer, cover
the pattern with the bu rnishing sreet
and rub aga in to smooth the pattern
down and activate the adhesive.

Two sheets, each containing a com·
ple te set of designations, are available
for o nly $ 1,25 . Order AN1 X from
Trumbull, 833 Batra Drive, EI Cerri to
CA 94530.

ELECTRONI C KEVER

Palo mar Engineers has introduced a
new IC keyer that takes less spece on
your operat ing table thart the old
semi-automatic mechanica l key.

The new keye r tends semi-auto
matic, fu ll au tomatic, self-complet ing,
dot memory, iambic, and as a stra ight
key. It has a built ·;n sidetone oscilla
tor and paker, vo lume and speed
controls, eutomatic/serm.ectomatje
$Witch, weight adjustment and battery
holder. Any desired speed from 5 to
50 wpm can be selected while you
send . The kever is easy to learn and
easy to use ,

The IC keyer will key any trans
mitter, whether gr id·block , cathode
keyed or p late-keyed, up to 500 \/Oits
and up to one ampere keyed current.
Keying contacts are silver, and wit h
stand heavy surge cu rrents and vo ltage
spikes.

The built·in paddle is fully adjust·
.b1e for spacing and tension. A die
cast me..1 case provides fu ll rf
shield ing.

The clip-in 9 V transistor battery
wilt power the keyer fo r abou t 75
ho urs of no rm al operating, making the
kever ideal fo r portable operation. At
the home station, a lantern battery
will last for about IWO years.

The keyer sells lor $87.50 postpaid
in t he U.S. and Canada. California
reside nt s should add sales ta x. To
order, or for free brochu re, write to
Palomar Eng ineers, P.O. Box 455,
Escondido CA 92025.

,
\
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Looking West
Bill PaSlernak. WA61TF
14725 Titus St. ::-4
Panorama City CA 91 402

" Looking West" is heading east
once again for our yearly visit to the
homeland and. oil yes. to the Dayton
Hamvent ion. While back the re, we
hope to ha\lt! a chance to mee t with
some of those responsible for the new
New York area "rn-Srete Repeater
Council" and thereby bring you some
information as to how they yot going
and what t heir plans are for the
fut ure. In t he meant ime, the fo llowing
release sent to us by Steve Mendelson
WA20HF will probably be 01 interest
to you.

"On December 6, 1975, a forma
tion meet ing was he ld at Aye, New
York with AA RL Hudson Division
Director Stan lad<. K2SJO as the
ha$t. Owne~~atorsfrom over 100
repea lers were present and agreed on
the need lo r a repeater council to

coordinate growth and negoli? tl!
d isputes in the metropolitan N..w
York, Southern Connection and
Northern New Jersey area. The name
chosen was l he Tri-State Repeater
Council. An interim board was chosen
with Dall!! Minott WA2EXP President,
Derwin Stevens WA2DHA Vice
President, s tee Mendelson WA2DHF
Secretary, and Sid Lieber man
WA2 FXB Trea$U rer. Directors IlYere
then chosen by caucus met hod with
the group breaking up into telephone
area code d ivisio ns.

"An e"ecutive meeting lollo-.:t in
the middle of March and a constitu
tion was drawn up to be presented to
the membersh ip at the March 20,
19 76 regula r membership mee ting. At
that meeting, the board and officers
IlYere made permeeent, and a 450 MHz
band plan was pr~ted. The band
pllln would have repeaters operating
o n 100 kHz channels and 50 kHz
channels going high inflow out, while
allowing repeaters operating on the 25
kHz channels to go either hi!tl or low
in. As most ct the repeaters in the
area are low in now, it would allow
them to slide do wn to a 25 kHz
channel and cause almost no incon
venience to users now on these
!JV$tems. Thi-s will also allow repeaters
in the area to agree with the ARRL
450 MHz band plan, and take that
plan one step lurther with t he 25 kHz
option. As you know, it is impo$Sible
10 run a 450 MHz system in the New
York City area witnout a vast amount
01 cesense due to the commercial
repea ters com ing out low, and t he
amount 01 white noise generated by
lhe dense rl population 01 the city.

uThe Council approved the plan and
constitution and went on to set up
committees to operate within the
Cou ncil and, as with all organizations,
set up a minimal dues struc-ure. The
Council welcomes all area owners!
operators. and has already served as a
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means of solving the problems tha t are
generated by operat ing in a high rf
env ironment. The Council also serves
as an info rmal sening lor owners to
get together and enhance wen other's
technical abilities..

" Those interested in a pply ing lor
membership should write to : TSAR C,
PO Box 402, Amityville, New York
11701 for infor mat ion. Or, if in the
tri -state area, contact one of the
officers of the Council. Our structure
also makes provision lor membership
of those waiting lor their repeater
license. To t hose who would want to
put up a repeater in the t ri-state area,
they are requested to contact Duke
Harrison K2QPF who has agreed to
continue his fant astic job of fre
quency coord inat ion fo r the Council."

Speaking lor myself, and as o ne
who was deeply involwd in tha t area's
"repeater scene" but a few short vears
890, I t ruly IlYelcorne the establish
ment of this new organization. If on ly
it had e"isted in my ti me. I haw
known both Dave and Steve for a long
lime and sincerely feel that they are
the type of technologically competent
people to provide leadership - and I
wish them and TSARC all the best in
coming years. I also wish to thank
them for choosing "Looking West" to
make their first major national
announcement about the formation of
TSARC. I consider t his an honor.

Now, back home, I had promised to
begin covering the WR6ABB/WR6
AFR problem and had set tre 9Jide
lines last month as to how it will be
handled due to my involvement with
one of the two organizations as a
control station for WR6AB B and
member of the PARC Executive
Boord. tsee June "LW" for a more
detailed explanation. I In short order I
received a request for a bit more time
from one of the parties and from the
SCRA since negotiatio ns are in
progress to serve this d ilemma. Hence,
without all the "answers in hand," I
do not feel it would be fair 10 COYer
this topic right now, so you might say
that I am "copping out" at the
mo ment in deference to all pa rties
involved. Hang t ight and in lhe near
future you will have the story in the
most objective and credible way it can
be presented.

Hall!! you heard the "Dick Van
Dyke for Amateur Radio" PSAs on
your favorite rad io station yeO
Thanks to the hard work of Byron
Paul WA6RNG, who made the
arrangements, and the f ine editing
work done by Lenore and Bob Jensen,
W6NAZ and W6VGO respectively,
these spots tell the public about many
of the interesting aspects of ,mateur
radio and the simple way that one can
become pan of the amateur radio
community, If you either work at or
own a radio station and can air t hese
PSAs, then a note to Mr. Don Waters,
ARRL Public Relations Director at

Newington, should bri ng your station
a copy. In the meant ime, a hearty
thank you to all invo lved in the
project, especially Mr. Dick Van Dyke
for making it a reeutv.

A massive edueation effort of any
sor t is only possible if you have t he
people to train. In th e case of amateur
radio , one of the best places to find
possi ble cand idates is with in the ran ks
o f citizens radio operators. To tackle
this possi bility, an exceuem new film
is now being produced by Cave Bell
W6BVN of "Ham's Wide World"
fam e. The new film, unlike Dall!! 's
p rev io us e flo rts. is specifically
designed to be Pf_nted to Mldiences
o f cit izens radio operators who are
interested in tak ing that "next step"
and need the proper incentive. Hosted
and narrated by Roy Neal K6D UE of
NBC N~, the fi lm compares both
for lTl$ o f radio interest as well as
e"plaining the ma ny diverse aspects of
amateur radio itself, From Nov ice
operation to OX to repeaters - all
important aspects o f o ur hobby are
covered, and thanks 10 Dave's genius
as a film maker, covered in a Wr{

most enjoyable as IlYeIl as educational.
As to when this f il m will be ready, I
am not su re at th is lime: howeve r,
a<}I in a note to Don Waters in Newing
ton can possibly bring more info. I
had a chance to meet Don a f_
weeks ago at an amateur rad io P R
seminar here in LA, and I am most
impressed with the gentleman. He is a
true professional doi ng his best to
publicize amateur radio for us, Really
enjoyed meeti ng him. Oops - the tit le
of Dave's film? "Getting Started in
Amateur Radio."

While o n this topic of PR and t he
like ... you have probably noted o n
the " lube" the myriad of commercials
to sell CB equipment. This note is
directed to those manu facturers so
involved in rhat advert ising. Many of
you are involved in the manufactu re
and distribution of amateur equip
ment as well as CB gear. With CB
e"pansion, temporar ily at least, at a
standst ill, and the " b ig city" log jam
what it is, and with many of tcoev's
CBers look ing for "something better ,"
it might be prudent to consider adwf"
t ising your amateur line in the same
way and perhaps become directly
involved in the training of amateur
rad io o perators. If the Commission
refuses any further CB e"pansion,
then in many areas the CB market will
be saturated within a few years. When
t hat happens, new m;rkets will be
necessary and it is a smart busi ness·
man that looks to the future. A II!!ry
lucra tive mo.-ket can easily be
developed il you have the interest. Al
ieest it's worth a thought.

F inally th is month, we wind up
coverage o f the Gua te malan disaster
retief effort by amateurs here in t he
southland and oat ionwide. I suspect
that Bella RU1:S TG9HS e"pressed the
feehngs o f he r people best in the
following message sent via amateur
rad io to the people of the USA: " This
is TG9 HS and my message goes to the
people of the United States of
America. It has been one week since

the world stopped; have you heard
about it? Every second, every minute
t ha t goes by we wonder if we will
make it to the next hour. What
happened?

"One of the worst earthquakes in
world h istory hit our nat ion. So far
we have co unted 20,000 people dead.
50, 000 peop le wo unded a nd
1,000,000 poor people homeless..
When and if IIYe ever f inish counting,
God knows how many will be dead. It
all depends.

"We are praying to God to p lease
stcc shaking our area. We hall!! a
tremor on the average of one every
five minutes. Still IIYe are not giving
up. We are not defeated. Our people
a re working hard to help each othe r.
We know it wi ll no t be easy, bu l we
will rebu ild our country if it takes tbe
last breath of all Guatemalans.

"America, you hall!! felt our deSPili r
bu t you a lso sense our spir it . TO<l"y
the peopie o f the United States a re
showing the true colors of lhe oame
companion. Your help, food,
medicines, d octors, nurses and
hospitals are arriving in Gua temala
and you can ask your newsmen who
have seen it. It is being used as fast as
it arr ives and is being used where it is
most needed. And on behalf of my
people and goYerrrn l.'flt, our sincere
gratitude 10 all of you and especially
to your wo nderfu l amateur radio
operators who haw been in constant
communication in our emergency ."

It has now been several months
since that message was sem from the
people of Gu atemala to the peopl e of
the United States. Still the rebuilding
goes on, and one has only to listen to
low band 0S0s between TG stations
lind others to realize t hat amateu r
radio is st ill involved in this et tcrt .
Though the media gaw us little in the
way of public recognit ion, st ill we, the
amateurs of the United States, were
the re when all else failed, and there to
be9in the massive aid effort . No, lhe
White House never issued an y official
proclamation co mmending our effort,
and no one has done a "TV Special"
about amateur radio's role in helping
the people of Guatemala. I guess we
are just not big Or important enough
for anything like t hat .

One thing I do kno w, however. If
any disaster ever befalls any nation,
and if at IIny time the need arises to
provide communication where all
other methods fail, amateurs like yo u
and me will be t here, and \W will do it
again and again. When all is said and
done, that's what amateur radio and
its people are truly all about. Walk
tall, guys and gals: being a "ham" is
something to be proud of!

My spec ial thanks to Doug
McDowell K4SWJf6 and Shelly
Chelsey WB6KED of the Palisades
Amateur Radio Club and Bill Oren
stein KH6 IAF/6 o f CARS for making
t he ta pe available fro m which Be lla' s
message was transcribed.

Continued on page 2]
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(lucky for you, ify our next
HF transceiver is a TRITON)

The new ultra-modern fully solid-state TRITON makes operating easier
and a lot more fun, without the limitations of vacuum tubes.

For one thing, you can change bands with the flick of a switch and no danger
of off-resonance damage. And no deterioration of performance with age.

But that's not all. A superlative B-pole i-f filter and less than 2%
audio distortion, transmitting and receiving, makes it the smoothest
and cleanest signal on the air.

The TRITON IV specifications are impeccable. For selectivity, stability and
receiver sensitivity. And it has features such as full CW break-in, pre
selectable ALC, off-set tuning, separate AC power supply, 12 VDC operation,
perfectly shaped CW wave form, huilt-in SWR bridge and on and on.

For new standards of SSB and CW communication, write for full details
or talk it over with your TEN-TEC dealer. We'd like to tell you why "They
Don't Make 'Em Like They Used To" makes Ham Radio even more fun.

PRICE $699.00

-

()t:>

~'()
() -'.... ---

TEN-TEe
SEVI ERVILLE, TENN ESSEE 371U

EXPORT , ~ 7 1 5 LINCOLN AVE .
CHICAGO, ILLINOIS. &OM6
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INTRODUCING
THE CR-276

DIGITAL AMATEUR TRANSCEIVER

n
[i II

CRELECTRONICS,
4" x 8" x 10.5"

~.~

~ C ". CR 276.. '" .oc·• $895.00••• '"
i() O\i'

AMATEUR NET

C. ...
P 'OO ~ '

Solid.
CR ELECTRONICS IS PROUD TO INTRODUCE
THE WORLD'S MOST ADVANCED COM
MUNICATIONS TRANSCEIVER AVAILABLE
FOR AMATEUR USE

THE CR-276 TRANSCEIVER utilizes the same state-of-the-art technology we build into our
military and commercial communications systems, but with a package and price for the
amateur market.

OUR EXCLUSIVE OIGITAL LOCK CIRCUIT enables the operator to extend the 100 Hz
resolution of the 6-digit LED display to an incredible rock- Solid 10 Hz and then use this resolution
to control the tunable oscillator.

THE RECEIVER SECTION of the CR-276 Incorporates three 6-pole crystal filters to provide
unparalleled selectivity and ultimate rejection throughout the entire 6-band frequency range and
in all modes.

THE TRANSMITTER SECTION employs the latest solid-state broadband design. a feature that
eliminates the need for transmitter loading and tuning controls .

Solid STATE

Solid STABILITY

Solid COVERAGE

Solid SERVICE

200 Watts PEP input

Counter accuracy. ± .002% at 0° to 50°C

10, 15, 20, 40, 80 and 160 meters and WWV

Before and after the sale

Never heard of us?
Write us and we 'll ten you how the CR name has become known
world-wide. , , from the jungles 01 Malaysia, 10 the plains 01
Nigeria to Ihe peaks of Nepal.

For complete details write:

CR ELECTRONICS
1155 TRITON DRIVE, FOSTER CITY. CA. 94404
(415) 574-3571 I TELEX 349334



CONTESTS

It was a bright, sunny morning in
May, 1929. I arrived at Cent ral Air·
port {Camden, N.J. l at eight o 'clock,
checked pr091~ of the construction
of the IWO new hangars, and went to
my lemporary office in the old hlIngar
lean-to. I was looking CToIef" the
momiog mail w~n Bob Hewitt, man
ager of t he Lud ingto n Philadelphia
Fly ing Service, phoned and asked if I
could take a cnaete- t rip to Cincinna ti
tha t morn ing. I asked what the natu re
of th e trip was, and he said t hey
wanted to transport a man's body, his
widow and two brothers. He proposed
to use their Fairch ild 71 , so I said I'd
check the weather and call him back.
The Weather Bureau's forecast fo r t he
rou te was good, 50 I called Bob and
told him to send the 71 over to
Centrlll from Philadelphia and I'd take
the trip. He 5llid he would beve the
party there by 9 :30 and that the
Philadelphia undertaker would make
arrangements to beve us met at
Luncen Airport, Cincinnati , at about
four lhat afternoon.

The party arrived at Cent ral o n
schedule, but when I gol a look at t he
basket the body was in I knew we
weren' t going 10 get it in the pla ne
door . Sa I had them d rive the hearse
over to the fa r side of the f ield where
there were no onlookers a nd I tax ied
the plane over. We had to ta ke the
body out of t he basket, t ie it in a seat ,
cover it, load the passengers and take
off from there.

The f light was uneventful , weathef
C.A.V.U., and, atre- a brief refueling
stap at Bett is Field, McKeesport, Pa.,
_ arrived at Lunken Airport al 3 :50
t hat atterooon.

from Pi'.'lt' 12

MT. RUSHMORE
BiCENTENN IAL STATION

The Black Hills A.R .C. will be
operating a bicentennial specia l events
station (NSODAKI at Mt. Rushmore
National Memorial , in the Black Hills
of South Dakota. on Ju IV Jrd, 4th.
and 5th . We hope to operate SSB and
CW on General and Advanced
portions of 80 thro ugh 10m and 2m
FM, Special OSL cards will be avai l·
able. Please OSL with SASE to

Unload ing a l Cincinnati was not
qui te as discreet as our loading at
Camden. I turned the ship so that the
unloading door _s away from spect.
tors and the field personnel managed
to keep photographefs from tak ing
pictures of the proceedings. Neverthe
l~, one of the Cincinnali pape,.,
carr ied a story about t he " Fly ing
Hearse: '

That evening I had a sort of 19 22
Cadet Class reunion wi th John Paul
R idd le, "Jiggs" Huffman, and
"Dubissary " Harris. They were then
p ilots a n the Embry· Rid dle Airline
that operated a contract a irma il rou te
betwe en Cinci nna ti and Chicago. In
the morning I had a good tail wind. 50

I was back at Central in t ime for
lunch.

The Jacobs Engine Co. was Iocaled
at Centra l Airpo1" t. and from time to
time I did some test flying for them.
One test I'll ,!wayS remember was
when they had mounted a small
engine of their awn design in an
Aero nca Scout single seater. Tom
Carrol was the ir test pilot , bot he
weighed over 200 tbs. and couldn't get
Ihe shi p off the ground. AI t hat t ime I
weighed around 140. so AI Jacobs
asked me to try it. Early t he next
morning, when the a ir was its heavie5t,
I tr ied to la ke the ship off - but it
would only gel a few feel off the
ground. So I taxied it back to the
factory and shed au but my $har1S.

Th is time we got off and up to a
ceiling of about 40 feet, so I made a
very wide trip around the field and
came 10 for a fu ll power landing. I
gues:s Al figured that his litt le engine

K0CXL at 715 San Marco. Rapi d
City, SD 5770 1. Their au thorization is
goad through Sep tember 6. so watch
for them on other wee kenck and
holidays.

SPECIAL "V IKING"
LANDING COMMEMORAT IVE
The Jet Propulsion Laboratory

Amateur Radio Club (J PL·A RCI will
be conducting one of its actoe panici·
pa tion programs for this year by

making contacts wilh ctber amateul"S
all Oller the United States and many
foreign countries in conjunction wit h

was o nly good for lawn mowers. I
never heard anyth ing more about it.

My office in the new administration
and station building at Central Airport
had a large picture window fac ing the
field_ One morning I Win working at
my desk when I happened 10 not ice a
small Cessna coming in for a landing.
Just as he came Oller the fence a t the
far side of the f ie ld I thought I saw a
large a bject dro p fro m his plane. He
landed OK and tax ied in to the li ne,
k illed his eng ine, and sauntered over
to the hanqar - giving no indication
that anything had been amiss. I was so
sure I had seen something drop that I
went OUI and inspected the p lane .
Nothing was wrong there, so I picked
up the pilot and drOlle to the fM side
of the field. It didn't ta ke long to find
a young man lying there unconscious.
He seemed to be breathing all right
and h is pulse was OK, 50 I ca lled an
ambulance and had him moved to a
local hospital. Aher , complete check,
the hospital advised that he had no
injuries tha t they could discover and
t hat probably his " wind was knocked
au t" when he hit the ground.

How co uld an accident like this
ha ppen? Well, the puce's story was
that I'll' had landed in a pasture about
four miles away and, af le r vi siting
some friends nearby, was ready to
lake off for the short hop back to
Central . Since the f ield was quite
short, he had asked a couple of men
to hold down his hor izontal 5tabilizer
lone on each sidel until he had
" revved" his engine up, and to turn
loose when he waved his hand out of
the left window. It seems lhat he

the bicentennial project of landing o n
Mars.

The JPL·ARC will be active " a n the
air" with a specia l commemorative
program during the Mars e ncou nte r by
tile Viking I and Viking II spacecraft.

Each of these spacecraft is corn
pri$f!d o f IWO parts. One sect ion is
used to orbit Mars. ...tlile the second
section is designed to land an the
su rface of Mars. Many scienti fic exper·
iment s will t"en be made, pl"imarity to
determine if there is or was any
biological life on the planeL

The JPL·ARC will be using the
special call of N6V IN a NASA . 6 a
19 76. V a Viking!. operating from
Pasadena, Calif. , and will operate on
the following approximate rre-

opened his t hro tt le w ide and waved
out of the window OK. The man o n
the lett $Iabilizer saw it and jumped
away, bu l the man on the right d idn 't
see it and before he knew it the plane
was gathering speed and the air
pressure had him glued to the $Iabil
izee. When lhe pilot came in to land
he reduced his air speed enough to
take fTlO$I of the pressu re off the man
clinging to his stab ilizer and allow him
to fall to the ground. Not a brok en
bane. Not a bru ise or abrasion. A
mirac le ,

On a Saturday in May. 1931 , I had
a rather unique flying e~perience.

Tiley were having an air meet at tile
Ph iladelph ia airpo rt that afternoon,
and one of the attractions was a
" Spor tsman 's Pilot Race." It was open
to anyone with an airplane. They had
sixteen entries and, s.rce there was
such a d ifference between the planes
involved. they decided to give each
one a hand ica p. To do this they
wanted to have each ship t imed flyi ng
ever the same o ne mile course at full
throttle and piloted by a neutral
q ua lified pilat. Sa lhey asked me if I
would take o n the job.

The procedure was for me to take
each ship off f rom the Philade lphia
Airport, make a wide circle at law
attit ude, fly law at full thrott le Oller
the l iming course, come ba<:k around
the field, and land. When I look o ff
wilh one ship, the nexl to be tested
_5 to have in engine 5taned !IO that
I'd lose no t ime in transferring from
one ship to the nex t.

AI th is point I might say tbat tbe
Philade lphia Airpo rt in those daY1 was
litt le more than a flying field. It was
small, had no runways, and the
a pp roaches left a lot to be desired.
Anyway, we gOl the test s staned
pro mpt ly at 8:00 am, and fro m then
unt il 12 :30 I flew sixteen d ifferent
airplanes aver the cou rse to qualify
for their hand icaps. The types varied
from an Aeronca to a Taperwiog
Waco. Each had its o wn character
istiCS, but forturNIteiv they all behaved
well for me t hat day. It was an
experience. The race went off on time
that afternoon.

Next month, more happenings.

quencies: CW - 3 530, 7000, 14030,
21030, 28030 kHz ; SS8 - 3810,
3930, 7230. 14225, 14325, 21360.
28630 kHz; Novice CW - 3730, 7130,
21130 , 28130 kHz .

The e xact time and dales 01 opera
t io n have not al present been deter
mined bocause they are dependent
upon the Viking spacecraf t schedules.
Tile crcsest approximation is: Viking I
arrival at Milrs. Ju ne 19. N6V on t he
air June 18 to 13 ' Viking I landing on
Mars. July 4 . N6V on the,;r July 3 to
IB; Viking II arrival at Mars,. Aug. 7,
N6V on the air Aug. 6 to 12; Viking II
landing on Mars. Sepl. 4. N6V on the
air Aug. 31 to Sept. 15. Viking stat us
reports may be secured by calling
(213) 354-421 3 .
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Looking West
from page 18

SOUTHERN CALI FORNIA
AMATEURS HONORED

On Marth 4, 1916, the Honorable
Herschel Rosentha l, Assemblyman
from California's 45th Assembly
District. presented the following reso
lution to the Amateur Radio Com
munity of Southern California:

broadCllII redio and it. oo rnil'lUfld impro,*
"",nt. and

WH EREAS. They p. ovide exemplary
$4!,,, irel in pr<Widi ng " pho ne p"lche.... link·
ing over.......... " icem.n wit h t twir . tates ide
lamilie.; and

WHEREAS. The ICIPhiTliuted o.c.
tatellilef ord;"lI the globe ....ke irneope.·
-..1 OQnUoC'l bV radio *"_ POt:Lible in
remote ..... ~O¥iding inlor ....tion lor all
occasiono. indud;ng knooA ¥ 01 lIJKlI! 10

td>ooI dlildren. and _gency auittanee to
motor;.u. p:>/;ce..... Ttranded persorn: and

WHEREAS. The l1udy. \raini ng. and
j1JKtQ 01 the .....1... radIO aperatorl has
P'OW_ the $lilt<! and CClUrnrv ";th a ....
'_\IOiI' 01 technical "'ill. lor Ihe armed
lorces: and the activity p'ovid• • a ulOlul
pa.time to man y 01 the >hul·ins and isola ted
ind,vi d""l. 01 t ho: lIlte: no .... ' he,.fore. be it

R E S OLVED BY A SSEMBLYMAN
HERSCHEL ROSENTHAL, Tha t t he Ama
' eur Redio Opera'or . 0 1 Sou' hern Cal ilor nia
be comfl'lE'r'lded lor lheir OU t.tanding record
01 dedica led and highly . Heet;.e ...... ice 10
,heir community, na te, and nolion; and be il"",...

RESOLVED, Thai a .... Iably P'_ad
copy of Ihi, reoo!ution be uammitted 10 IhI

Radio Ama'..... 01 50ulhern Calilornia.
Membtrl R"",ulion No. 39S

Dated: Ma<d> • • 1916
S.,...t: Honorable Httochel

R__ 45th A.....oty

D,.ric'!

On hand to accept this 3WlIII'd on
behalf of thl! ent ire area amateur radio
communit y was Jay Holiday W6EJJ,
A RRL Southwestern Division Vi ce
Director, along with many of tre
amateurs who had participat ed in this
area's mass communication aid eflort
for Gua temala /including Doug
McDowell K4SWJ of tile Palisades
Amateur Rad io Club, o rganizer of th is
aid effort).

RESOLUTION
R.I. ..... To eo '"
TI>o Radio Amlt Of

Southern c.Jiforn"

WHEREAS, T~ Am810ur Radio Op. ,.
nof! of Coli/orni, II••• prov ided important
public .......,ces for more man 50 years to It.
people 01 lhe nale. and ..e dew... ,,,, 01
spe601 rewgnilion lor the;" OUU~ndif'IQ

_d 01 dfdiQl.-l eom...." ...ty wviQ;.nd

WHEREAS. The Amlt_ Radio ap..
ators of Colifof .... If'd their A.....iQn Radio
Rel~ u .... pr",,1dI .illli _gency oom
InIIfMQlions in I, ...s of ..1...1 d,...rI.....
_II as I;..., flood. end ea~ke.•nd. in
Plrticul.. , tl>o nunt Guatemalan tr.,ov;

,,'"
WHEREAS, Inllucing a oomunts"eng ll>

eni rlg of in lerna lional friendship th,oult'
thei, contact. with ...ry country in lhe
->l id. tho! A""I'ur Radio ()por .10..,
Ilvough the.. inventi.... ilfId ._orl'"
uperi.....nt;flII. ltd 10 lhe dewlap....'"' 01

~1'5U[lllillJl

A RRL South westem Division Vice Di~tor Jay Holiday W6EJJ, /efr , /leapt, from Assemblymlffl Rosenthal proclaf1l8 tion
honoring southern CaIifOfn;' IIf7la reun. Phoro by Raben R. .Jenvm W6VGQ.

F or in forma tion and t ickets write: EXPO , Box 1014, Arl irog-ton Heights IL 60006
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tt ECONOMY LINE

Two New VHF FM
Transceivers at $189.50 Each

(special package prices for d ub grou ps!

THE ALL NEW FNI-76

...., r :,]

WE NEED USED
HAM EQUIPMENTI

••

•

WITH
10

WATTS
FOR 220 MHz

,

NlARK-3

•

WITH
15

WATTS
FOR 2 METERS

AND THE

HEWLETTI1t PACKARD

HP21 $100--less trade-in
HP22 5165· · le55 trad e -in
HP25 $165--le55 trade-in
HPS5 5335· · le55 trade-in

"HP65 $795··le55 trade -in

The Hewlett·P.loCkard calculator yoo've
always wanted may cost you lillie Of
nothing ! As tee Soulhwesl"s leading
Ham RadiO Dealer we have a ecnunucce
need lor good used amateur rac:lio
eqUIpment As an authorized Hewlell 
Packard dealer we have an exceuent
supply 01these superb scienti fic and
"nanClal calculators , and we're altering
you a IlIlIttlmate trad ing oppcrtumty.

1' lncludeS special $195 sottware bonus
offer w,th HP65'S purchased by 7 /31/76)

For an estimate on the value of your used
equ,pmeol call our Ham Dept . Mg r., Walt
Van ArsdaleIK5SXO).

CALL TOLL FR EE
800-527-4&42

(In T.... call•• .214-348-1560)

Upon receIpt and check-out 01your trade
we'll con fi rm our allowance to you. Your
price on any 01ttle above units can be
subsTantIally redccec cr etlmtnated with
a good trade-in . Thi s is a limited oiler-
don' , delay-trade up 10 HewletT-Packard .
the "neSl hand held calculator you can
own'

••
I

Both of these units PROVIDE 12 Channels . Individual
trimmers fo r Receiver and Transmitter crystal Netting
• Big G ear Panel Meter . Superb Receiver . Crisp Clear
Audio on Receive and Transmit . Rugged. Compact .
Att ractive.

Cryst al s in stock only 58.00 per pair installed and netted .

Call toll free
today for descriptive literature

or to order any Clegg products.

_ CWi'l· -t-r-

208 Centervil le Road, Lancaster, PA 17603
Toll free sales & services - Phone (800J 233-0250

In Pa. call (717) 299·722 1 (collect)



A lexander MacLean WA 2SU T, NNN~ZVB
J8 Jndian Spring Trail
Denville N J 07834

--fundamentals

How

ICs?

With So Much To Choose
From, What Do I Start With ?

The important thing is to
begin. Keep it simple. Some
particular devices are standing
out as mos t commo nly used .

The fa mily to start with is
th e TIL (transistor transistor
logic) fami ly, also referred to
as T2 L. These are cheap,
rugged and available.

Within this family there
are two devices which are
well known and easy to work
with. They are the 7400
quadruple dual input NAND
gate and the 7490 decade
counter. Forget the names
and look for the nu mbers .
You may just see " 7400
gate" and " 7490 cou nter" in
the ad.

Where Do I Get More Specific
Information?

Check the ads and send for
the cata logs of surplus IC
dealers . Th is will give you at
least o ne number/ name cross
refere nce that you might
need.

Whcn yo u order , for a
slight additional charge you
can get the data sheets for the
devices you order. If you plan
to do a lot of work with ICs,
there are several data books
available on the common IC
families (for about three
dollars each).

Carefu l reading of Ie
ar ticles will also give you
quite a bit of informat io n.
One article may not give it
all, but comparing several will
yield something you can use.

What Can I Do With Them?

The 7400 is the heart of
many IC oscill ator circuits,
and is often adapted to per
fo rm other co mmo n circu it
functions . This is one area
where the device is adapted
to perform tasks it was not
designed for .

The 7490 likes to divide

become more experienced ,
the need to become more
selective about which logic
family you use may arise 
but not when you are starting
out.

spec ific computer funct io ns,
but a varie ty of ways they
may be packaged.

An IC package may con
tain only one actual circuit,
or it may have a number of
them inside. This is for com
puter building convenience. It
may seem conf using at first
that so many code numbers
seem to be the same circu it,
but they may be different
combinations wit hin the
package.

An IC also belo ngs to a
"logic fa mily." T his hea ding
is usua lly given over th e list
of code nu mbers in the ads.
This refers to the electronic
means by which the circuit
does its work .

Thc ci rcuit function can
be pcrformed a number of
wa ys elec t ronica lly. While
this is important for com
puter use , it is less so for
amat eur usc. When you

Fig. 1.
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How Do I Tell What These
Devices Are?

An IC is named for the
particular co mputer function
it performs in a digital com
puter. Most of the time the
name will not be of any value
to the amateur, except to
idcntify the device to be
used. He will be usi ng it in a
different way fo r a differe nt
purpose than it was intended.

It also has a code num ber,
as tubes and transistors do.
There are a limited nu mber of

purer circuit and makes it
work as an amplifier, product
detector , o scilla tor, and so
forth.

This article will try to
answer so me of the more
obvious questions about how
to star t working with digital
ICs a nd get usable results.
The fi rst quest ion is:

Th is is both the problem
and the key to easily working
with the m. In s tead of
working with components
and building a circuit with
them, yo u are working with
the complete circuit as a
plug-in unit adapted to your
purpose.

The cheapest and most
obtai nable IC surplus avail
able is the digital t ype, T his
was designed for computer
use. Amate urs use it two
basic ways : as it was designed
when they can use that
particular IC function, and by
extcrnall y manipulating it to
perform some unrelated func
t io n that it was never
designed for .

Many counters use d igital
ICs to count the same way a
c o m p u te r would . Other
equipment takes th e co m-

D o You Use

The IC can be basically
thought of as a miniaturized
printed circuit (PC) board. It
i s a complete elect ronic
circui t with in its package,
built to perform some
specific funct io n.

M Ost of the articles
dealing with inte

grated circu its (lCs ) either
exp lain the theory of internal
e lectronic o pera t ion or show
some complex use fo r the
devi ce to someone who is
already familiar with ICs.

It is not necessary to have
an understanding of how they
work to begin using and
enjoy working wit h ICs. What
is needed is the nuts and bolts
practical information o n how
to get started usually over
looked by the more advanced
technica l articl e.
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wh en you are orderi ng
parts, incl ude a few regulators
and some disc capacitors.
They are quite cheap.

Where Does The Power Go?

Many partial schemat ics
arc am biguous about some of
the IC connections. As with
tube circuits that don 't show
the filament circu it , assuming
tha t you know where it goes,
the IC circuits use a for m of
shorthand.

r,~ ost ICs have a pin con
nection for the source voltage
(Vee) and a ground return for
the o ther leg of the voltage.
Many t imes th is is just not
sho wn.

With a multisection IC,
t here is st ill just the one Vcc
input which feeds all the
sectio ns.

.. -~ ,. 1'& _~
"'0 ~,'

How Do I Read The Sche
matic?

Readi ng IC schemat ics is
easy once yo u know how.
Two systems are used . The
first is to use the actual co rn
putcr circu it function sche
mat ic sy mbo l. This is o ft en
used when a mult isection IC
is broke n up to perfor m
several functions.

The important thing to
remember is that the co m
puter symbol is o nly used for
con ven ience and usually has
no co mp uter meaning in the
circu it.

The numbers on the pins
refer to the pin numbers of
the complete Ie package. An
examp le is shown in Fig. 1,
whi ch is o ne sect ion of the
7400 with the p in numbers
s ho w n. The o ther three
sect io ns would be drawn the
same way , with the correct
pin numbers for each.

Fig. 2.

...
"

.-.".

w id er range or voltages,
usuall y in the 9-18 volt class,
and there are some types of
ICs (like differential arnpli
fier s) whic h ta ke two voltages
- o ne plus, one mi nus - in
that range. This sounds
harder to do than it is, but
start with the digital IC and
the single supply.

What About Voltage Regula 
tion ?

Here is where you really
get a break wit h ICs. A well
regulated de tube supp ly is
quite an undertaking. With
lu, it's a breeze .

If yo u have a trans istor
type bench supply in the 9-12
volt range, just add an IC
reg ula tor su c h as t he
LM309H ($.75 to $1.50,
depending on the source) and

y our supply proble m IS

solved.

These come in a variety of
packages which look like
fa m i li a r transistor types.
They have three leads : o ne
input , one output , and one
ground. Can't get much
simpler than that. They wi ll
handl e about o ne Amp each.

Wh at About Additional
Filt ering?

It is best to regulate the
voltage right at the IC unit,
wh ich makes the IC regu
lators ideal. If the power
supply is at a d istance fro m
the unit, it is best to bypass
the input with .1 u F or more.

It is also advisable to
bypass ea ch IC package with
.01 to _1 uF, to prevent int er
ac t ion between ICs. This may
not be needed experimental ly
and not all finished circui ts
will need or have it.

be in the neighborhood of
thirty-five to forty dollars,
most of which is for non
expendable items used over
and over again.

This compares favorably
with what you would spend
on a co mparable breadboard
setu p for tubes or transistors
if you started from scratch.

After the ini tial invest
men t , the cost per circui t will
be lower than wit h tubes.
Careful planning of purchases
and buying ahead at quantity
prices can bring the cost way
down .

The biggest expense will
be the IC breadboard matrix.
The Pro to Board 100 at
$19.95 (plus pos tage) or the
AP Superstrip at $17 .00 (plus
postage ) is probabl y the best
investment.

Plenty of readv-built
supplies, kits, and individual
parts to build supplies are
available surplu s for bet ween
five and ten dol lars.

As for the rest, five to ten
dollars will buy a good supp ly
of 7400s and 7490s, and a
fistful of the sma ll part s you
will need to build a lot of the
basic circu its.

The initial high cost will
also be offset by the fact
t hat , with the use of t he
breadboard ma trix , you will
be able to use the small parts
over and over again without
cutti ng the leads.

After the initial invest
ment, the cost per additional
experimenta l circ uit will be
much less than wit h tubes.

What Kind Of Power Supply
Will I Need?

Digital ICs want 5 volts dc,
preferabl y regulated. Th is is
not hard to arrive at . It is
much easier than wit h tube
supplies.

While a complex piece of
IC eq uipment might draw
several Amps, for an exper i
mental supply any thing fro m
200 mA to an Amp will be
sat isfactory. Even a batter y
will run seve ral ICs.

Li near ICs work from a

by two, five and ten. It is the
heart of many dividing and
count ing circuits. This is a
case of t he device being used
as it was des igned .

One obvious use wou ld be
to combine the two and make
a multiple output frequency
standard such as 100 kl-lz , 10
kHl, 5 kl-iz or a custom
output for a particular usc .

By learning wit h the
simple circuit yo u get t he
practical basi cs of the mo re
complex dividing chains used
in counters or other exotic
gear.

These are basic circu its.
The 7400 has also been
adapted to perfor m ma ny of
the func t ions of a complete
SSB genera tor, act ing as
osc illator, mixer, buffer and
so forth. This makes it a good
device with which to learn
the basics of external circuit
manipulation .

What Else Will I Need To Get
Started?

Besides a few ICs to play
with, you will also need a few
basic items to start off with.
These should be thought of as
cap ital investments. You will
usc them over and over again
as you work .

You will need a power
supply . For d igital ICs you
need 5 V de, preferably regu
lated. Th is is no problem and
will be dealt with later.

You will need one o f the
IC breadboard matri ces. For
experimenta l circuits, there is
no more prac tical way of
working with them. Printed
circuit board techniques are
clumsy and don 't lend them
selves to qu ick changes.
Individ ual sockets and com
ponent s arc much too fussy
to work with co nvenient ly.

You will also need a
supply of small parts to use
with the ICs. There are fewer
used with an IC circuit than
with tubes o r transistors, and
with careful buying they are
much cheaper .

What Is It Going To Cost To
Get Started ?

The initial investmen t will



Hookup Wife

#22 or smaller solid

Capacitors

Supp ly of disc type 25-50 V
0 .1 uF , O.01 u F

(Add o ther it ems needed for
specific projects desired, in o rder
10 make up m inimum order re
q uirements, or get p rice break o n
quarmtv oroered.I

Resistors

1/4 Walt carbon. Most used va lues
for res list ed: 150, 2 20, 330,470,
560, 680, l k, 1.8 k, 2.2 k (Avail 
a ble in sets qu it e cheaply w ith
more va lues in set }

What About Using Other ICs?

The 7400 and the 7490
were chose n here because
they are commonly used and
information is readily avail
able. There are plenty of
ot hers which can be used.

The basic oscillator circuit
uses two gate sections. There
are other computer gates
which will also work . If you
happen to have a stray IC
ga te type whi ch is not a
7400, t ry it in the same type
of circu it. It may wor k and it
won't hurt to try.

Check through the IC
articles and keep a file of the
types of ICs used. The next
most commonly used will
show up that way.

What About linear Devices?

Once you have gotten past
t he IC hurd le and have
wor ked a bit with the di gi tal
type, you can begin to
expa nd. As the prices come
down, it becomes attract ive
to try the linear devices.

The regu lator ICs you will
be using are linear devices.
The others which you might
be interested in are the types
that perform some radio or
other desirable amateur func
tion without the need for
external fudging. They are

because they are matched to
be interconnected. The most
critical voltage is the Vee
voltage. There is a very small
range above and below this in
which ICs will work properly
withou t da mage. Using the
small IC regula tors will ta ke
care of this.

The next thing to watch is
that t hey are n't overdriven . If
you are using ICs with each
other, this is un likely, but if
you are using an external
dr ive voltage it may cause
damage - the same as over
driving a transistor,

Don 't let that scare you. It
is not too common. They are
qui te rugged compared to
transistors and they are very
chea p. At 204 or less for a
7400, you can blowout qu ite
a fe w learni ng and never fee l
it.

will be left fl oa t ing or will be
grounded. With grounding,
some ICs wi ll draw too much
current. A milliammeter in
the Vee line will show you
what the current is doing.

Tran s is t or s Are Easil y
Damaged ; What About ICs?

ICs are quite rugged. Manv
problems are simplified

several ways of deal ing with
this.

One of the safest general
methods is to return all
unused input leads to the Vee
pin through a 1000 Ohm
resistor . It is not necessary to
use separate resistors for each
lead. All lea ds from the IC
can be returned thro ugh t he
sam e resistor.

Loo k at si milar IC sche
mat ics. Sometimes the lead

What About Unused Leads Or
Sections?

There is no hard and fast
rule. Many les have such high
rain that a floating input pin
or section can cause insta
bility problems. Th ere are

the next IC, and capacitor
coupling. Th is makes it very
simple most of the time.

H o w A re IC Circu it s
Coupled?

The two most common
met ho ds o f coupling are
direct co upling, where o ne
o ut put pin of a n IC goes
direc tly to the input pin of

IC SHOPPING LI ST

Po_r Supp ly

5 volt regulated or 9·12 volt
transistor type
9 volt tran sistor radio type

battery

Matrix
Pro toboard 100 (@$ 19. 50+ post
agel
AP superemc ( @ $17.00 + p ost,,',)
Protoboard 6 (@ $15.95 of post
, ..I

IC Ty pes

TIL digIta l 7400 series
7400 gate, 7490 counter
Linear LM309H, K or equiv. 5
vcu regulator

isolate the IC and its external
circuit components that you
want, and use it in another
project without serious modi
fications.

Can I Use My Junk Bo x Parts
With ICs?

For outboard things like
power supplies, switches,
chassis, and chassis mounted
pans, you probably can. For
the parts directly connected
to the lC, it is unlikely. They
will be too big to fit con
venie nt ly and the leads may
be too th ick to usc with t he
lC matrix without da mage.

Considering the low cost
of miniature surplus IC com
ponents and the convenie nce
of using them , this is no
problem. Use what you can
of what you have . The little
parts are cheap.

Where 0 0 I Find Circuits?

Basic individual circuits
are no w common in most of
the magazines. The larger
articles may have what you
need as part of another device
which you might not want all
of.

Can I Adapt Circuits From
Other Pieces Of Equipme nt ?

Very often you can. Un
like tubes, ICs are designed to
be building blocks. The ICs in
a family are designed to inter
face with each other.

Often it is possible to

Often the entire lC is
shown as a rectangle with the
pin numbers on it, making it
look like a large rectangular
tube socket. The important
thing here is that, unlike tube
sockets, the IC pins are
counted from the top of the
case. Pi n one is usually
located by a mark.

Since most ICs are used
with pri nted circuit boar ds,
most of the other parts are
top mounted ; thus, the pins
are shown from the top of
the device.

Fig. 2 shows the complete
7400 IC package with the
four sections drawn inside
and the pins numbered. Also
shown are the Vee pin, com
mo n pin, and the associated
bypass and voltage regulator ,
for basic recognit ion o f the
com plete unit.
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Oscar Orbits

Tracking
the Hamburglar

0_ &O.boUollnl ......' iott OSClf 10••illl lnl......tiDn.... ••• ,.. l OftllI.... Or.' ••• Ti... l .....'M.
I......) (GMTI •IE ,.. (......1 IGMn of E,.

c..... OW ... Ct.... OW

",.. 1 0114:40 75.0 , 7822 t 0119:34 69.'

"'" 2 0014;36 50.' A "34 2 0018:54 54.5
t raza 3 0109:32 13.8 , "47 3 0113: 11 60.1
"'85 4 0Cl09:28 58.' " '85' 4 0012:32 52_9
""8 5 0l(l424 12.5 , 7872 5 0106:49 66.5
11410 e 0004:20 51_5 A ".. , lX106;09 51.3
11423 7 0059;15 11.3 , 7897 7 0100:26 54.'
11436 , 0154:11 85 .0 A 7910 8 0 154.43 78.5
17448 , 0054:01 ro o , 7927 , 0054:03 63.3
17461 ro 0149:03 63.7 A 7935 to 0148:20 76.9
17473 11 0048: 59 58.7 ax 7947 11 0047:40 61.7
17486 " 0143:54 82.5 A 7960 " 0141:57 75.3
17498 ta 0043:50 67.5 , 7972 ta 0041:18 60.1
17511 " 0138:46 81.2 A 7985 " 0135:34 73.7
17523 is 003842 66.2 , 7997 re 0034:55 58.5
17536 16 0133:38 90.' A 90" 16 0129:12 12.1
17548 " 0033;34 65.0 , 9022 " 0028;32 58.'
1756\ te 0128:29 78.7 " 9035 ta 0122:49 70_5
17573 " 0028:25 63 7 , 8047 " 0022:09 55.3

"'.. 20 0123:21 77.5 A 8060 20 0116:26 69'
17598 " 0023:17 62_5 , 8072 at 0015:47 53.7
17611 22 0118:13 76.2 A 8085 22 0110:03 67.3
11623 23 0018:09 61.2 , 8097 23 0Cl09;24 52.1

"'"
,. 0113:04 75.0 A 8110 ,. 0103:41 857

''''' zs 0013;00 50.' ax ,m ,. 0003;01 50.'
17661 26 0107:56 73.7 A 8135 26 0057;18 54.,
17673 " 0001:52 58.7 , 8148 " 0151:35 77.7

"'.. 26 0102:48 72_4 A 8160 " 0050:55 62.5
17698 26 0002:44 57.4 , 8173 29 0145;12 76.1
17711 30 0057:40 71.2 A 8185 30 0044:33 50.'
t7724 at 0152;35 84.' , 8198 at 0138: 49 74.5

inte rna ll y designed to per
form that specific task.

One of the simplest and
most available, direct ly appli
cable to many uses, would be
the aud io type Ie. These
ran ge fro m dual stereo
preamps to complete pre
amp /power amp ICs that are
well within the range of what
is used in communica t ions
work.

Working up fro m that,
there are the ICs designed for
com mercial use which are
complete i-f strips or com-

KIDNAPPED : Drake T A-22 with
crystals for 34-94 , 94-94, 16-76,
04-64, 64-64, 88 rece ive. Texas OIL
no. 4472525 o n chassis. J ack Van·
Natta WB5DYE, Tulsa OK. Phone
(9181627·3738.

ABDUCTED : Aegency HA2A sin
0 4 ·10422. Crvstalled for 94194,
34194, 16n6, 52/52. HilS btad<et
attached . nd cigarette lighter plug on
power cord. Stolen from Don Billings
W0GOH, 2838 N. Prospect sc.
Colorado Springs CO 80907, phone
303-636-1661 .

pJete subsections of com mun
ications type rece ivers, Some
are specialized for FM or TV.

As these find their way
into common amateur use,
they may well put the design
of simple but effect ive equi p
ment back in the range of
something which can be done
with limited means,

Many of them will wor k
with the IC matrix and a
sta ndard tra nsis t o r- type
supply. (5 volts is rather lean
for the linear devices.} There
are some that will not fit into

FILCHED : Motorola two freq ., con
tro l head, Mo toro la T-power mike,
Moto . speaker, 16 button TT pad with
light, mounted in Bud Box. Stolen
from Jim Best WA0RZI, 1923 Alpine
Orive, Colorado Springs CO 80907.
phone 303-471· 1486.

HIJACKED : Regency HR2B, sin un
knolNrl. Cry1talled for- 34194. 34/34.
16n6, 19n9, 22182. 28188, 88188,
145.80/80. 58/58, 25185. Stolen from
Glenda Butler WBOOCH, 1509 E.
12th 51.• Pueblo CO 81001 , phone
303-544-7777.

the standard IC matrix, being
designed for d irect PC board
use.

The th ing to look for is
the sta ndard DIP (Dual Inline
Package ) configuratio n. Most
of the ads wi ll tell yo u if it is
a n unu sual construction.
Many of the audio power
types have heat sink tabs.
You can st ill use them, but
not as easily as using the
matrix,

What Am I Waiting For?
I don 't know. What have

STOLEN : Atlas 210X xCV( sIn
TH321 4 with Lafayette mobile mike
modified with 3 conductor- %" dem.
plug . Does not have de power cord or
ec supply. AI$O Letevette HA-l46 2
rntr xcvr sIn 1111 with mike. power
cord and the following xtals: 52-52,
16- 76 . 76·76 , 19·79 . 22-82, 34·94.
94-94. and 147-69 ·09 . If any info ca ll
collect (213) 374-8528. Les Godda rd
WB6URL, 2 121 Clark Lane, Redondo
Beach CA 90278.

P LUN DE RED : EBC 144Jr., sin
50108, synlhesized rig. Stolen from
Dick Sucher WAQlZLY, 27 Leaming
Road. Colorado Springs CO 80906.
phone 3OJ.471 ·1696.

LOO TED: Kenwood TS520 sin
140579. engraved WA7WOC. and an
loom 230 sin 2405651 etso engraved
WA7WDC. In addition about $7.000
wo rth of tools and test equipment. If
anyone has any information to the
recovery of t he th is equipment please
not ify the Phoenix Cit y Poli ce. G. M.
Chinn WA7WDC, 906 E. Broadway,
Phoenix AZ 85040.

ROBBED: Genave GTX 200, sin
22-03, ss number inside 031·2lJ.9354.
Crystalled for 157.63·03. 147.06,
156.37-97, 34--94, 94-94 and MARS
frequency. BNC on back for- duplex
operat ion. Extra relilY inside for sw.
mike and motor- control head; early
vin tage set . Stolen from Gus
McKinney WBOOF R, 807 Holmes
Drive, Colorado Springs CO 80909,
phone 303-47J. 1397.

H IJACKE D: Regency HR-2, sin
04·02604 with nicad battery pack
attached, sIn 7157 : wit h microphone.
Rig had modi fications for To peka
preamp and exIra 6 channel crystal
dec k. Stolen from my car parked at
Ramada Inn, 1900 Fort Myer Drive,
Arlington. Virginia. night of March
31 , 1976. If you have any info rma tion
on th is equipment . pleMe contact :
A. D. Abercrombie W2GJS, 1002
Merrvmount N.. Turnersville NJ
08012, (609) 127-1383.

STOLEN : FM 278 2 meter, stolen
from car. Has 41(l. JO.6102 engraved
on back aTld side. Contact Allen
EskiTld W4ZLW, 6104 Hickorv Valley
Rd., Nashville TN 37205.

yo u go t to lose? Even if yo u
blowout a few ICs while
learning, they can be replaced
for less than a buck. The
initial investment is one of
the cheapest available in ama
teur radio, when viewed in
terms of the fun you will
eventually have ,

Set aside a littl e something
each week and soon you' ll
have enough for the power
supply, breadboard matrix,
and a handful of ICs a nd
part s. After that it should be
downhill all the way, •

LIFTED ; Drake TR12 sin 640995
was sto len from my car Ioc.ated in the
parking lot at 2121 East 63rd Street,
Kansas City MO between 8 am and 11
am CST on Thursday, April 8. 1976.
The radio was ma rked on the chassis
wit h my Social Security number and
amateur radio call. Anyone with infor·
matron conce rni ng this radio is asked
to contact the Kansas Cit y MO Police
Depa rtment (8 16) 842-6525 or
K0IDJ.

TAKEN : Drake Model ML·2 , 12 chan
net all ~ 'aled . serial no. 11239. To uch
Tone pad attached 10 top. Call
K2YKE i1t tached 10 side and marked
several places inside. Stolen from my
c¥ in Buffalo, New York April 9th.
Ken Haas. 243 Crosby 81vd., 8uffalo,
New York 14226 . Phone
716-834·4083.

RIPPED OF F: Heat h HW 202, series
00316 transceiver. Modified : BNC
anlefll1a connector, scanne r with
LE Os over top le xtra) barswitch.
Three switches to le ft not connected.
Right switch t urns scanner on/off.
Wirf!'S were cut at back panel. Contact
Oick Ellis W5YCK, 104 West Avenue
A . Alpine TX 79830, phone
915·837·3728.

PILFERED, Regency HR2 , sin u n
known. Crystal1ed for- 34194, 17/67,
25/85.88/88. has owner's name inside.
Stolen from Dwane 8arbefWA0WWO,
RFD 3 Box 353, Greeley CO l:l>63 1.

MISAPPROPRIATED : loom IC22A,
sin 3401802. Crystalled for 94/94.
34 /94. 22/82, 28/88. 52/52. 16n6.
37197, 87/27. 19/79 . Call is engraved
on back. accessory plug wired for TT,
PTT, and 455 kHl ou tput. Stolen from
Bi ll Croghan WB0KSW, 1030 W.
Co lorado, Colorado Springs CO
80905. phone 303-471 -7504.

TAKEN : Regenc y HR·2A . sin
04-07989 taken from car in Harri~

b urg PA . K3NVO 495-J8.8556
engraved on chassis. Has scanner
board mounted over receive crysta ls
and four red LEOs mounted vert ically
on le ft front panel for channels one
through four. Call or contact Ronald
Kaullen K3NVO. 6326 Blue Flag
Ave., Harrisbur9 PA 17112.
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far from won. Never theless,
some limited progress has
been made to date, as well as
certain surprising gains made
in terms of anten na function
flexibility. As o ne of the
weary but still ent husiastic
veterans of this techn ical war
fare, I fe lt tha t some of the
newer radiat ing gadgets which
have co me fort h from the
melee should be of interest
and value to the rad io ama
teur in his present ho ur of
need. In that spirit, the ai m
here will be not to merely
describe what some of these
electromagnetic devices look
like, but to include enough
technical detail about them
so the ha m can design and
experime nt with these radia
tors himself.

O nce upon a time ham
radio was nice and easy.

You just went out into your
own half acre backyard, put
up a pair of ninety foot tele
phone poles, and hung an
eighty meter Zepp an tenna in
the sky. To work the old 160
meter band yo u fed the same
sky wire as an "inverted L"
agai nst ground. On the higher
freq uency bands you played
tu ning games o n t he open
wire , six hundred Ohm trans
missio n line leading to that
flat top until the rig loaded.
Such olden, golden times are
now only fond memories in
the minds of old-timers.

Today the radio amateur
has a serious problem fi ndi ng
enough outdoor space in
wh ich to erect any kind of
antenna, let alone an opti
mu m one . There is, however,

a t least one way out of this
restricted space dilemma, a
way taken by military forces
a few years back: Use an
electrically small antenna!
Conventional for ms of such
an te nnas, whose physical
dimensions are small in com
p ar ison to the operating
wavelength , are ra ther fa mous
for co nvert ing mo re rf input
power into heat tha n into
goo d signa ls on the air.
Antennas, unli ke any other
component making up a radio
communications system, have
stubbornly resisted efforts at
miniaturization. Over the last
sixty years, however, a quiet
but fierce technical battle has
been waged in many places in
the world in an attempt to
reduce the physical size of
th e tra ns mitting antenna
wh il e keep ing effi ciency
within reason. Th is battle is

Most of
d isc ussed

the ante nnas
are for ms of

radiating rf t ransmission lines
of small electrical size. Most
of them have originated from
military interest in reducing
the vertical height and size of
conventiona l antennas. They
are st ill so new, ho wever, that
they exist in very small
numbers as yet an d on ly
render service in military
applica t io ns. As past research
has disclosed that the loading
coil-only approach is the least
efficient way o f reactance
loading short antennas, all of
these newer, more exotic
antennas are brought to
resonance using exceedingly
low loss capacitance; they
make up for their high Q,
narrow bandpass nature by
being capable of very rapid
freque ncy tuning. Some, like
the LPT, are even capabl e of
wideband ed performance at
goo d efficie ncy - in spite of

Surprising

Miniature

Low Band Antenna

- - the DDRR low noise antenna (part I)

Joseph M. Boyer
1730 2 Yukon , Suite 63
Torrance CA 90504
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Fig. 1. Close-up view of military-type Directly Driven Ring Radiator (DDRR) antenna set up for long range communications
tests in the 2.0 to 30 MHz frequency spectrum. Dark vertical posts supporting the ring elements are fiberglass tubing topped
with "beehive" insulators. The hands of the engineer at the left rest on the 50 k V variable vacuum tuning condenser. The height
of the ring in the foreground is six feet; the innermost' 7.2 to 30 MHz ring element is 1.5 feet in height (Northrop Corporation
photograph).

small height. All of them
offer the ha m with a small
size QTH certain advantages
over co nven tional antennas;
some even afford a real
advancement in overall ham
band communications
practice. Therefore, we will
discuss the new antennas
from the ham's point of view.

The Directl y Driven Ring
Rad iator (DDRR)

T he D OR R antenna'

1U.S . patents IJ. M. Boyer): # 3,
151,329; # 3. 247, 515; # R E26
196; all assigned to The Northrop
Corporatio n. Hawthorne. Cali
forn ia.

shown in Fig. 1 might well be
calle d the Little Wonder A II
bander. It tu nes continuously
from 2.0 to 30 MHz, and will
accept simultaneous input
from up to four 10,000 Watt
au to-tunc tra ns mitters (Texas
kW men and OX contest
types take note !). The close
up view in Fig. 1 shows the
DDRR set up for long range
HF communications tests
prior to being installed on the
naval ship U55 Wheeling. Fig.
2 is an aerial view of the same
DOR R aboard the Wheeling
during ea rly sea trials.
Although the rugged antenna
operated well even whe n

taking "green water" d uring
storms at sea, it was later
covered wit h a pillbox type
fiberglass radome. Its location
is o n the roo f of a helicopter
hangar aft, the metal roo f and
surround ing sea serving as a
highly conducting ground
plane.

The maximum diameter of
the Wheeling DD RR is
thirty-five feet , wi th its outer
most ring element at a height
of only six feet above the
grou nd plane. Although such
dimensi ons may not imme
diately co nvey the idea of
"small size," the antenna is
seen to be "small" in terms of

t he four hundred ninet y-t wo
foot wavelength at 2.0 MHz.
The Wheeling served in the
Apollo space exploration pro
gram as an HF worldwide
netwo rk co nt rol center, and
is now off on similar
scientific missions. There are
a total of five concentric ring
radiator elements. The outer
one tunes 2.0 to 3.3 MH z,
and the inner four rings tune
the ban ds 3.3 to 5.7 MH z, 5.7
to 10 MHz, 10.0 to 17.2 MH z
and 17.2 to 30 MHz, respec
tively. The ends of each of
the rin g e lements are
"grounded" to the metal
image plane through metal
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posts. Half way around the
circumference of each ring
cond uctor, connectio n is
made to ground through
individ ual 50 kV rated,
variable vacuum condensers.
Each variable condenser is
remotely controlle d fro m the
ship's radio room by means
of two-phase servo dr ive
motors of variable speed .
Each DDRR ri ng eleme nt is
direct ly fed with individual
fifty Ohm coaxial trans
mission lines, no auxiliary
im pedance matching net
works being requi red to
obtai n low vswr. Originally,
provision was made to install
reflectometers at the input
ter m ina ls of each ring
element to permit fully auto
matic servo tu ning and fre
que ncy tracking with asso
ciated transmitters. To my
knowledge, however, these
units were never installed .

In the radio room there is
a visual displ ay readout co n
sole which gives co nstant
informat ion for (a) the ide n
tity of the transmitter cur
rently in use with a given ring
element, (b) the frequency to
which eac h DD RR element is
t uned, and (c) the vswr in
each of t he fee dlines. tn sp ite
of a ll this automation, how
ever, an experie nced operator
in total darkness can hand
"slew" the tuni ng of the
DDRR until a background
noise peak is heard in a re
ceiver tuned to the desired
frequency. When the noise
pea k is observed, t he input
vswr in the feed line to the
antenna is less than 2: 1 and
the antenna is ready to accept
f ull t ransmitter power. Off
this tuned frequency, t he
receiver connected to the
DDRR sounds "dead" its,
S-meter resting on the zero
peg.

In a DDR R, all antenna
elements are at dc ground
potential t hrough extremely
low impedance, high current
capacity shunts. As a conse
quence, associated electronic
equipment is quite well pro
tected against damaging
effects from voltage tran-
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sients induced by lightni ng
strikes on the ship's structure.
Suc h dc shunts also serve as
"stat ic d ra i ns " d u ri ng
weather cond it ions when
impact with cha rged snow or
rain particles can buil d up
very high magnit ude voltage
poten tials on conventiona l
antennas. Under such weather
conditions, noise level dur ing
reception on the DDRR is a
minimum of twenty decibels
less than that attained on
non-drained antenna systems .

Up to here we have been
discussing a military antenna.
For tunate ly, however, I am
able to give an accou nt of
how such a multiba nd DDRR
operates on th e ham bands.
D ur in g p reliminary la nd
based tests of the antenna in
southern California, it was
only nat ura l ' that licensed
amateurs serving as engineers
an d t e ch n icians on the
project literally it ched to
know ho w the thing wou ld
work on ham freque ncies. A
not ice of portable operat ion
under the call W6UYH was
sent off to Uncle, and one
evening the gang adjo urned to
the large communicat ions van
nearby, To get a feel for band
conditions using a standard
radiator, a one hun dred ten
foot tall vertical quarter wave
tower antenna was used to
put out the first calion 160
meters. This antenna, of
variable height, was ava ilable
as a reference X/4 monopole
during military tests, and
could be raised or lowered to
ground within three minutes.

A number of contacts
were quickly made with rela
tive ly local stations;
naturally, excellent reports
were secured usi ng the big
vertical skyhook. T he QRN
level was substantial and con
siderable Loran "buckshot"
was noticed . The vertical was
then dropped, and a touch of
a control button sent the
motor-tuned DDRR down
into the high end of 160
meters (we had made sure it
would "inch" a bit below 2.0
MHz, hi!). Almost imme
diate ly we heard a number of

stations calli ng us from the
Hawaiian Island s. Th e KH 6s
said they had been calling
re peatedly since our fi rst CQ.
We had not heard their re la
tively weak signals, however,
d ue to the fact that they were
buried down under the QRN;
now they stoo d ou t lou d and
clea r against a much low er
background noise level. We
also observed that Loran
buc kshot was way down in
magnit ude and QRM fro m
very n ea r -chann el st rong
locals was almost absent. To
the island stat ions , there was
very little, if any, d ifference
detected in FS between the
DDRR and X/4 monopole in
subseque nt com pariso n t rans
mission und er co nd itions of
slow fading.

As engineers, the ha ms
prese nt were a littl e su rpr ised.
We had all been somewhat
co ncerned abo ut the narrow
freq uency bandwidth of the
electrically small height
DDRR when operati ng ef fi
ciently with hard fought-for ,
l ow Ohmic enviro nme ntal
loss resista nce RQ . Yet here ,
with this narrow fr equency
width ante nna act ing as a
sharply tuned " bandpass"
fil ter ahead o f the firs t re
ce iver stages, it was pre
venting loss of sensitivity due
to rando m white no ise load
ing, greatly reducing QRM
and del ivering a co nsiderably
su perior signal-to- noise ratio
adva ntage over the big
antenna in a real world, two
WCly HF radio communi ca
ti ons mode. As one old-t imer
in the shack sagely observe d:
" You got to hear 'e m, boys,
before yo u can work 'em!"
Shifting to 75 meters, it was
the same story. Recept io n,
using the relatively wi de
banded tower X/4 vertical,
was a noi se pai n to the ea r;
on the DDRR we worked
VKs, ZLs and [ s, slicing them
out from under th e noise and
QRM as if using a hot kn ife
o n but ter.

Agai n , d u e t o t he
unavailability of test statio ns
on milit ar y assigned fre
quencies at inter mediate

distance range from o ur land
based test site, we were able
to first observe on t he ham
band s anot her deliberately
provided performance feature
of t he two post model DDRR
antenna: the abi lity to wor k
stations dur ing dayligh t hours
at distances greater than that
of the ground wave fade o ut
zone produced when usi ng
quart e r wa ve ve r ti c al
antennas. In the two post
design DDRR, provi sion had
been made to generate an
au xi liary, very high angle
rad iation pattern lobe in addi
tion to the DDRR's norm al,
vertically polari zed, very low
a ng le " doughnut " o mni
p at tern. In the lower fre
quency HF range of 1.0 to
about 8 .0 MH z, th e iono
sphere will strongly reflect
signals incident upon it at
high angles above the hori
zon. Such an effect is called
t he ion o sph ere "sounder
mode" of co mmunica tio ns
and is of military interest
because it can give co ntact
range extensio n during day
li ght hours. We enjoyed day
time . QSOs wit h statio ns
rangi ng fro m 100 to 500

. miles dis tant on 160, 75, and
40 meters - stat ions whi ch
cou ld no t be wor ked using
the refe rence X/4 monopole.
Subseque nt use of the DDRR
on the U55 Wheeling ver if ied
the same dayt ime range ex
tension perform ance at sea on
the lower HF channels out
side the ham bands.

How the DDRR Works

Because many of the per
forma nce fu nctions and much
of the theory of the DDRR
antenna apply equally well to
t he o perat io n of other
mo dern tr ans mission line
antennas to be d iscussed in
Part II of this ar t icle, it is
perhaps just ifiable to give
here some deta ils about how
a DDRR antenna works.
Whi le we are at it, we might
as well give readers a ll t he
dope necessary to tailor one
themsel ves for use in the ha m
ba nds. We're ta lking about an



If you own a VHF ONE,
a TS-700A or an FT-221
...Tempo's 100AL1

solid state linear
is just what

you need
Dou ble your pleasure with the f irst trul y linear solid
state power ampli fier available. The 1OOAL10 guar
antees increased range and clarity in your VHF
communications under all operat ing conditions. It
operates in the frequency range of 144·148 MHz
wi th power output of 100W (nom) w ith 10W(nom) in.
Modern soli d-s tate techno logy is used throughout ,
along with conservative ly rated components to
assure the highest possible reliab ility. Microstrip
design on glass epoxy ci rcuit boards give added
resi stance to damage from shock or prolonged
vibrat ion.
Simply plugs into any of the above transceivers
(an SSB adapter is requi red with the VHF-ONE) and
you're on the air loud and clear.
The 1DOAL10 (12VDC) $1 79.00
The PS· 1220 (AC power supp ly) $1 29.00
The 100·AL1 0· B (AC power supply and amplifier in one
co mpac t package ready lor AC operation) $295.00

The Tempo line. now more than ever. ..solid value
Tempo VHF-ONE Full 2-meter band coverage (144 to
148 MHz for transmit and receive • Full phase lock syn
thes ized (PLL) • Provision fo r accessory sse adaptor .
5-d igit LED receive frequency display . Automat ic
repeater split • Solid state . 10 watts ou tput . . $495.00

Tempo sse ONE sse adaptor for the Tempo VHF-ONE
• Selectable upper or lower s ideband • Noise blanker
bu ilt-in . Ril and VXO $225.00
Tempo/CL-146A A mobile transceiver for the 2 meter
amateur band . Compact and rugged . Solid state .
144 to 148 MHz(any 2 MHz withou t retuning). 12 channel
possible. One channel supplied , two channels of yo ur
cho ice free $239.00
Tempo Cl·220 Same genera l specs as CL-146A,

New from Tempo
Watch for the announcement of Tempo's brand new
advanced design digital display transceiver...the
Model 2020. 80 through 10 mete rs, SSB. Another solid
value in the Tempo line.

bu t operates 220 ' 0 225 MHz (any 2 MHz without
return ing) $299.00
Tempo FMH Two watt VHF/FM hand held. 6 channel
capabi lity . Solid state . 144-148 MHz. Inc ludes
1 pair of crysta ls, built-in chargi ng termina ls tor nl-cad
batteries $1 99.00
Tempo 6N2 Power amplif ier tor 2 and 6 meter operation
• 2000 watts PEP input on sse & 1000 watts inpu t on
CWandFM .
Solid state power supply $795.00
Tempo 2002 For 2 meter operation $695.00
Tempo 2006 For 6 meter operation $695.00
Tempo VHF/UHF Ampl ifiers A wide range of solid state
power ampl if iers for use in most land mobile
appl icat ions.

11240 W.Olympic Blvd .tes Angeles. Calif. 90064 213/477-6701
931 N Euclid. Anaheim. Calit 92801 71 4/772·9200
Butler. Missouri 64 730 816/ 679·3127
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equat ion gives
characteristic

The above
t he averoqe

lengt h and t hus gives constant
L to C per un it lengt h. Just
loo king at t he vertical post
we see th is cannot be the case
for a cy lindr ical co nductor
mounted vertica l to a flat
ground plane. Anyone can see
that if we sawed out a given
width slice from t he vertical
post conduc tor at a height of,
say, Y4 inch above grou nd,
and measured the shu nt
capaci ty of this insulated
section to ground t he re, and
t hen repeated the same pro
cedure a t a he ight of 36
inc hes above grou nd, and
t hen at 72 inches above
ground, shu nt capacity wo uld
be maxi mum at Y4 inch
above grou nd, less a t 36
inches, and least at a height
of 72 inches . Because shunt C
varies with length h", the
rat io of L/C ca nnot possib ly
be constant; t herefore, t he
"characteristic impedance" of
the vertical post - when con
sidered as an rf transm issi on
line - wo uld have to be a
var iable funct ion of height
h 0 . At the sa me t ime you
have a sus picion t hat t he
vert ical post in the OORR is
something more t han just a
"shorti ng post." A grou nded,
vert ical monopole anten na,
maybe?? You may wo nder
what we are up to here.

Well, yo u are perfec t ly
right. Not o nly do es the char
acteristic impeda nce of t he
vertica l post rf t ransm iss ion
line change with height, but it
is a lso a grounded, verti cal
mo nopole antenna. Ho w do
you fin d t he " character istic
impedance" of a monopo le
antenna? Well , t hanks to a
brilliant antenna man, Dr.
S. A. Schelku noff of the Bell
Te lephone Laboratories," we
can do just t hat:

2S. A. Schelkunoff, " Antennas of
Arbitrarv Size and Shape," Proc .
I. R.E., 29, 493-521 (September,
1941 ).

Knowing these dimensions
allows us to use (1-1.0) to get
the characteristic impedance
[Kc] of the "one wire " over
gro und horizontal trans
mission line sectio n as,

" '0'''06.'' . _ .&"'_
• • 0.'" ..,...• __ ••.•• -..'.~ . ""'''' .,.., -..><-

antenna height of six feet. We
will not be precise here an d
take into account the co n
ductor diameter in deter
mining the electrical length
(ho) of the vertical post e le
ment at 4.0 MHz. Instea d, we
will arbitrarily select 4.0 inch
0 .0., th in wall , a lumi num
alloy tubing (type 6061 T6 or
other weldable alloy) for
both t he post and horizontal
con ductor. Taking t he post
height (h) as 6.0 fee t, its
d iameter of 4 .0 inches as 0 .33
feet, and its rad ius as 0 .17
feet, we find the fo llowing
"electrical dimensions" at 4.0
MHz:

T u rn in g now to t he
vertical post itsel f, it appears
that we face a problem in
determi ning its ch aracteristic
impedance as an rf trans
mission line . For example, we
know t hat anot her way to
define the c haracterist ic
impedance of ordi nary rf
transmission lines is in terms
of the ratio of the di str ibuted
ser ies inductance (L) of t he
conductor to its d istributed
shunt capacity (C) between
the conductors. Such a rela
tion is written as Zo = ..jL/C
Ohms. We know we would
get Kc equals 256.70 Oh ms
for t he horizontal line section
by t his alternate fo rmula if
we could just measure the
distr ibuted series inductance
(L) along our 4.0 0.0. co n
ductor a nd its distributed
shu nt capac ity (C) to ground
per unit length. Such charac
ter ist ic impedance is constant
along the entire length (S°) of
the horizontal DDRR trans
mission line, because its co n
ductor diameter (dO) and
height (ho) is constant per unit

Armed with equation
(1· 1.0), let us begi n by select
ing the 75 meter band for use
in our example. We will start
the design at t he upper fre
quency limit band edge of 4.0
MHz. At 4.0 MHz, wave
length A in air is 984/4 .0
MHz, or 246 .00 feet. We said
we would use only a vertica l

d irect ions o f t he currents in
the groun d plane arc not
radial li ke those produced by
a simple vertical monopole
antenna. In Fig. 3(b) jus t one
half circu mfere ntial section
of the two post D DR R
ante n na is show n in
"straightened out" fashion.
Because the part of t he
DDRR element of Fig. S(b}
includes a vertical post con
ductor , a horizontal con
ductor e levated above and
para ll el to the grou nd plane, a
tun ing condenser (C) , as well
as input feed term inals, it w ill
function as a DDRR anten na
element itse lf in our fi nished
design.

1m me diately, it would
appear that all a DDR R rea lly
boils down to is a "one wire,"
unbalanced rf transmission
line para ll el to ground at a
height h, and "shorted" to
ground at one end by a
vertical post. This ought to be
easy! Now, we will agree with
you that the horizontal con-

o
ductor of to tal lengt h 5
para llel to gro und does
indeed form not hing more
than a "one wire" rf trans
missio n line "stub." But we
are going to insist that you
unl imber your imaginat ion
and go a long wi th us in con
s ider ing t he vertical
"shorting" post at one end of
such line as another separate
and d ifferent rf transmission
line also. Any good amateur
antenna handboo k gives the
formula for finding t he char
acteristic impedance of the
"one wire" line above groun d
in terms of its mea n height
(h) and conductor diameter
(d) . It is, merely,

" ..,

opti mum design, though, so
that you end up wit h a com
pact size, efficient antenna,
instead of a "heating cle
me nt" for rf. Don 't worry 
no higher mat h will be used.

A DDRR can be designed
for use in just one ham band,
or as a model coveri ng all
a mateu r freque ncy assign
ments in t he HF reg io n. Once
t he design of a single band
ele ment is understood, there
will be no problems in addi ng
other band coverage e le
ments. We wil l assume that
the prospective user lives in a
typ ical cramped -space, urban
QTH where the installation of
a really effec t ive art ificial
gro und plane system is com
pletely out of the question
for many practical reasons; to
ma ke the design eve n more
attractive, a total vertical
height of on ly six feet will be
used in the example here,
together with a se lection of
just o ne outside diameter
con ductor size to be
employed in all conductors of
the DDRR. The design re la
tions given, however, are in
suc h for m that o ther con
ductor diameters, an tenna
height s, and frequency bands
may be subst ituted as desired.
Later, detai ls will be given for
add ing t he other eleme nts to
the one band design exa mple
to convert it into an all
ban de r.

Fig. 3(a) shows a dual post
DDR R like t he Wheeling
model, erected over a con
t inuous surface, highly con
ducting grou nd plane . We will
temporarily reta in such a
super grou nd plane for our
d iscussion purposes here;
lat er, we will discard it com
pletely in t he pract ical home
QTH mo de l. Also , we will
end up with a one post
DDRR, as the two post
mo del docs not afford the
min imum size des ign we wish
for ham use. In t he drawi ng
the rf currents are shown
flowin g in both the overhead
conductors and as image cu r
rents in the grou nd plane at a
single inst ant of t ime in the rf
cycle. It is notice d that t he
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Fig. 2. The DDRR antenna is shown here installed aboard the U.S. Navy communications ship U.S.S. Wheeling. The antenna is
seen mounted aft on the roof of the helicopter hangar. Operating efficiently even though exposed to the weather, the antenna
was later covered with a pillbox fiberglass radome housing (official U.S. Navy photograph).

impedance" of a cylindrical
vertical conductor monopole
antenna over ground havi ng a
conductor radius "a" and
length h. It is an average value
because of the variable nature
o f t he p ost m on opole
an tenn a's c harac ter is tic
impedance wi th length h.
Sche lkunoff's equatio n
(l -2.0) looks so simple in
form and very similar to

3Th e symbols Kc and Km are
used 10 de note the charac te rist ic
impedance of the horizontal a nd
ver tical monopole a nten na trans
mission lines, rescecueerv. instead
o f Zo o in order t o avoid getting
these va lues confused wit h the Zo
of the stll ndard transm ission line
we will U5e t o feed the DORR
a ntenna.

(1·1.0), ye t it is loaded with
elec t romagnetic dynamite !
We will d iscuss just how in
Part II. Here we can honestl y
say that , aside from Ohm 's
Law, th is simple little for
mula may become o ne of the
most u se ful ex pressions
known to the ham fraterni ty
for gett ing qu ick a nd easy
practical answers to real
antenna problems of all
kinds. Oh yes, if you multip ly
the answer you get fro m
(1-2.0) by two, it gives the
average characteristi c impe
dance (Ka) of a balanced
doublet antenna in free space
o f total length (2 h ) formed
from t wo ident ical " mono
poles" of lengt h h and cvtin
drical conductor ra dii " a " .

Tuning the DDRR

Armed with the simple
formu la (1-1.0) and the seem
ingly simple equation (1-2.0 ),
we are fu lly equipped now to
move on to design our DDRR
for resonance and tuning over
the width of the ent ire 75
meter band (or a bit more).
Turn ing to Fig. 3(c), the
DDRR antenna is now illus
tra ted as being an antenna
system composed o f two
distinct rf transmission lines,
one connected to the other.
Please do not let the drawing
fool yo u. The first tra ns
mission line section, o f elec
trical length h" and charac
t eris tic im peda nce Km,
sho wn "ly ing over o n its

side" st ill represents the ver ti
ca l post of the DDRR
antenna. It is just easier to
indicate the post in this way
when it is represented as an rf
transmission line. In our
"model" drawing of the
DDRR ant enna system of
" open wire " lines , we have
t wo terminals to represent
the ground plane end o f the
post; term inal 1G is grou nd at
a po int where the base end
te rminal (1A) of the post
con nects to it. At a distance

o
of h away from the post
base, the top end of the
monop ole tran smission line
ha s a second terminal (2A).
However, "ground" is now
labeled 2G, and represent s a
circle drawn on the ground
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in a form suitable only for
lines terminated in a pure
reactance load jX(). The
symbol K denotes the charac
teristic impedance of the
transmission line and rt, its
length. So here is our DDRR
des ign "law" number 1.0:

"For the vert ica l post
monopole antenna of elec
trically small length h° to
become resonant at a given
frequency of operation fa,
the load reactance jX(3A,3G)
Ohms placed across its top
and ground must be precisely
of t he co rrect value so as to
change in reactance to t he
value jXin(lA, lG) = jOOhms
at the bose of the monopole
where it joins the ground
plane."

It turns out that if, and
only if, you require jXinO
from equation (1-4.0) to
equal j zero Ohms, you
needn 't solve it completely.
All you have to do is to plug
in a load impedance jXO
which, when multiplied by
the cosine of the line elec
trical length 0°, makes the
algebraic sum in the numer
ator equal to zero. For that
condition, jXin() has to go to
zero Ohms. Nature is kind to
us here. It turns out that if

the algebraic sum of (jXO)
cos h

O
plus jKm sin h

O
will

add up to zero Ohms, making
jXin O go to zero Ohms and
the post monopole resonant
at fo- Remember, however,
that -jKc cotan SOonly equals
jX(3A,3G) when t uning
capacity C is equal to zero
farads. For this case of C
equals zero farads, already
knowing Kc, Km and h", we
get:

..._s '".., .... ~ ... ,".,e--_...
Then, knowing Kc, we re

arrange (1-5.0) to f ind how
long in electrical degrees SO
has to be in the horizontal
line to make (l-5.0) true
(with all the little j operators
a nd signs cance ling out) :
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Equation (1-4.0) is written

Because we are tempor
ari ly saying that our antenna
possesses no resistance or
"real " impedance terms,
jX(3A,3G) will be a pure
reactance . Because the verti
cal post is now ac t ing like an
rf transm ission line of length
hO, the " load" jX (3A.3G)
across its output terminals
2A,2G will become changed
in value as it "moves" or is
transformed down the length
h" of the post line to its own
"input terminals " 1A,lG.
Thi s change o r transforma
tion property o f rf trans
mission lines is compactl y
represented by the well
known terminated trans
mission line equation:

EHCTIIICAL ,..4(;£

will be "seen" by the verti cal
post line as a "load" across its
out put (top end ) terminals.
See Fig. 3 (d). It is
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Now let us imagine that in
some way rf energy at 4.0
MHz is fed to our syst e m of
t wo rf transmission lines. As
t he t w o lines are not
te rminated into resistive
" loads" equal to Km and Kc
respectively, these two rf
lines are badly mismatched in
impedance ; they will act like
what we call transmission line
"stubs," and esta blish large
amplitude stand ing waves
a long their respective lengths.
For the moment, let's assume
condenser C is e it he r absent
or set to an impossible mini
mum capacity of zero farads.
For that condition , a reactive
"l o ad " jXin (3A,3G ) pro
duced by the horizontal line
section o f length SO will be
" seen" across th e " output"
terminals 2A,2G of the verti
cal post transmission line.
Beca use capacity C is absent,
and we are temporarily
ignoring things such as
antenna radiation re sistance
R}, we can describe the va lue
of jXin(3 A,3G) Ohms which

..... t .- ~' ' ... '!,. -
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plane surface with a radius
hO, the center of this circle
being the post base (a little
weird, perhaps, but we need
imagination in dealing with
antennas! ). Then the end of
the horizontal line conductor,
at the poi nt where it co nduc
tively joins the top of t he
vertical post terminal (lA), is
labeled 3A. At a point on the
ground plane directl y below
terminal 3A , a ground
terminal (3G) is shown . At
horizontal distance SO away
on the transmission line, of
characteristic impedance Kc
and at a constant height (h°),
the other end of this second
transmission line conductor is
labeled 4A. Again, directly
below terminal 4A, a point
on the ground plane for ms
the terminal 4G. The tuning
condenser (C) is connected
across t erminals 4A and 4G
of the horizontal r f trans
mission line.

Using equation (1-2.0), we
can now find t he average Km
of the particular vertical post
of length h

O = 8.78° and
conductor radius "ao" =

°0.24 we have chosen :

Fig. 3. (0) Wheeling-type IkQ post DDRR over metal sheet ground plane, showing current flow
in elements and ground. (b) Half circumferential section of (\ill post DDRR in linear alignment.
(e) Design schematic of vertical post monopole transmission line "terminated" into horizontal
transmission line section. (d) Equivalent circuit of monopole transmission line antenna loaded
by top reactance. (e) Diagram for matching feed transmission line to the DORR antenna. (f)
Equivalent circuit of input impedance at reedpoint X.
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For our part icular DDRR,
we find that the electr ical
length of the horizontal trans
mission line (with no tuning
capacitor) must be :

......... "-2M,. -. ".
or,

_'.".....>:1'"_.-

P lu gg ing our obtained
value of SO back into (1 -3.0),
we ,can prove that jX (3~,3G l
= -J 256,70 cotan 83.22 =-J
30.52 Ohms.

The. answer is not precisely
equal to -(jKm tan 8.78°)
because we have not bee n
using enough deci mal places
to make equality exact. St ill ,
we are now resonant at 4 .0
MHz if we place a load reac
tance of -j30.5 2 Oh ms across
the top and ground "circle"
terminal 2G of the monopole.
But wait a minute ! You can't
buy a tun ing co nde nser which
has a zero farads m inimum
capacity when tuned with its
plates wide open! O K - we
just look at the label on the
box it came in and find the
minimum capacity of our
condenser . Say it is Cmin
equals 8.0 picofarads. Here is
the quest ion we must ask
ourselves: How much "elec
trical length" at 4.0 MHz
does a 8 x 10-12 farad con
denser, connected across t he
end terminal s 4A,4G of a li ne
of Kc = 256.70 Oh ms, add to
that already existi ng in the
line ? Now, at 4.0 MHz, an 8.0
x 10-2 condenser offers a
reactance -jXc = -i (Y21l' 4.0 x
106 x 8.0 x 1(}12) = -i
4,973, 60 Oh ms. Say we call
the length added by the con-,
denser 6 5 . Then,

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

,, ~..
To correct th e length of

the hori zontal transmission
line to com pensate fo r the
effect of the " line stretcher"
action of C when tuned wide
open at the high frequency
end of the band, we merely

remove 2.96 degrees from the
conductor so that our hori
zontal transmission line itself
becomes

The electrical length of the
line itself, and th e additional
electr ical line length added by
the minimum capaci ty of C,
now sum up to th e necessary
83.22 degrees. In addition, to
also take into account other
small capacity from the leads
to th e co nde nser , another
four inches or so (about 0.5° )
shou ld be removed to ma ke
sure we reach 4.0 MHz with C
wide o pen. Right here we will
continue to use, however, an
actual horizontal transmission
line length of 80.26 degrees
in complet ing the DDRR
design.

Ou r "paper" DD RR
a ntenna clement now is
resonant at the 75 meter high
freque ncy limit of 4.0 MHz.
Once in a while we like to
spin th e rig down to 3.5 MHz
(we ll, 3.499 MHz maybe) and
do a little brass pounding and
OX hunting. When the fre
quency of the DDR R is
changed from 4.0 to 3.5
MHz, thi s represe nts a pro
portionality factor of 3.5
MHz/4.0 MHz equals 0 .875.
All the DORR elect rical
length parameters will cha nge
by such proportionality . For
example, the vertical post
he ight will chaonge to h

O
(3.5

MH' J = 8.78 x 0.875 =
7.68 . The act ual line length
SO will become SO(3.5 MHZ)
= 80.26' x 0.875 = 70.23'.
We immed iately suspect,
without having to solve equa
t ions (1 -3.0) and t l -5.O), that
-jKc cot an 70.23 no longer
will be eq ual to -U Km tan
7.68°) . We just know that
now the OORR antenna is far
out of resonance at 3.5 MHz.
However , having seen ho w
the tuning condenser C can
act like a " li ne stretche r," we
know ho w to solve o ur
problem. We first ask, "What
load reactance jX(3A,3G) do
we now need across the end
te rminals 2A,2G of the

monopole t ransmission Hne at
3.5 MHz?" Equation (1-5.0)
answers :

'''''''''l -,.. ...... ,' --~ ,,,.•,,.. ,.....,....00-

Second question: " How,
long would 5 have to be at
3.5 MHz to give jX(3A,3Gj =
-j 26.64 Ohms if capacity C
was absent?" Eq uat ion
(1 -5.1 ) answers:

We require a total elec
t rical line length S° of 84.075
degrees, but we already have
an exist ing transmission line
le ngth of 70.23 degrees at 3.5
MHz. Therefore , we are
84.0 75'-70.23' = 13.845
degrees too short. Final ques
t ion : " If we meshed in the
variable plates o f co ndenser C
to make its capacity larger in
val ue, how much capacit ive
reactance -jXc would we need
to 'stretch' our 70.23 degree
horizonta l transmission li ne
out to a total of 84.0 75
effect ive elect rical degrees?"
Now, if we loo k at equati on
(1-6.0) we see it can be re
written to solve fo r Xc when
d So and Kc are given. We
know Kc, and 6 5° is just our
ne eded extra length of
13.845 degrees. Therefore,

.. --~.- , ..-- ',,-',_ .. ......,,-_.. -,.....-
To obtai n 1,041.56 Ohms

of capaci tive reactance at 3.5
MHz, we will need a co n
denser capacity o f Yl ll' 3.5 x
106 x 1,041.56 = 43.66 x
10-12 farads. Of course, the
neares t standard tu ning
capacitor size to 43.66 pico
fara ds is fift y picofarads. The
remai ning capacity in th e
va r iable tu ni ng co nde nser
wou ld permit us to tu ne
down a bit below 3.5 MHz,
either to listen around or
transmi t if we had some legal
reason (MARS?) to do so. ~
the DDRR ante nna is elect ri
cally sma ll , there will be qui te
a respectable voltage drop
across th e tun ing co ndenser
C. Usc 10 kV per 1.0 kW of
peak inpu t power to the
antenna to obtain a decent

safety factor to prevent COil

denser flash-over o n modul a
t ion peaks. Reade rs wi ll see
t ha t if we kept adding
capacity C, the 75 meter
band OORR cou ld be pushed
o n down to the 160 meter
band and even into th e
standard BC frequency assign
ment s. Please do n't try to do
this! A bit belo w 3.5 MHz is
f ine. When you add more
tuni ng capacity to th e OORR
to stretch tuning too far, a
number of undesirable things
begin to happen to lower
e ff ic ie ncy. We have an
opti mu m design up to here.
Don't ruin it , please. If you
need 160 meter coverage,
design a separate 160 meter
band cle ment according to
th e relat io ns given here for 75
meters. In Part II we will te ll
how to co mbine the elements
into a single allband ODRR
which can hop fro m o ne band
to the next like a jackrabbit.

Matching the OORR

In Fig. 3(e ) the DDRR
transmission line sect ion is
shown, st ill in "straightened
out " for m. Although we do
not yet know th e values of
radi ation resistance Rr and
the enviro nmental ohmic loss
resi sta nce Rn, these two " re
sistors" are shown schemat i
cally co nnected in series
betwee n the base termi nal 1A
of the vertical post and
gro u nd 1 G. In an tenna
theory, radiati on resistance
R, is always referred , by co n
vent ion, to a current max
imum point in an antenna.
Alt hough "referred" to this
point , ho wever, the to tal re
sistance Rt = Rr + Rn may
be " transfo rmed" to any
other point X o n the ant enna,
just as our top load reactance
jX(3A,3G) was transfo rmed
to the base terminals 1A, l G
of the mono pole. Th at , how
ever, was a " movement"
alo ng th e li ne length in the
opposite direct ion . We also
recall that when tun ing
capaci tor C made jX(3A,3G)
correct in value, it trans-,
formed along the length h of
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This input impeda nce is
schematically shown in Fig.
3(f) , where in equation
(1-7.0)

is " sho r t ed , " and you
measure between t he con
ductor point X and grou nd,
you get an input impedance,

quency point X where adjust
ment of C gives a minimum
vswr of 1.0:1, you will find
that this some fixed point X
will yield a vswr of less than
2:1 when the DDRR is tuned
anywhere in the band (or a
bit more ). The final point X,
found for 1.0 :1 vswr in the
middle of th e band, may end
up either o n th e vertical feed
post or out on the conductor
of the hori zontal transmission
line section ; its exact location
is determined by hO and Km,
The larger hOis and the lower
Km is, the lower on the
antenna the 1.0:1 VSWf point
X will be found. Lastly , you
will be bothered by th e fact
that the DDRR tuning is very
touchy and that the presence
o f you r body near the
antenna affects tuning. This
happens in all electrically
small antennas of high effi 
ciency. When you actua lly
match your f inished DDRR it
will be in a different shape
and have a remotel y driven
tuning condenser, and th ere
will be no ord inary kind of
metal sheet or rad ial wire
ground plane beneath it. You
will be able to mount it on
the wooden garage roof or
rest it on coke bottles over
the bare ground. After givi ng
last touches to the ham band
DDRR, we will go o n to
describe some other electri
cally small, transmission line
antennas which we hope you
will find both interesting and
useful. Because o f your
briefing on the DDRR, under
standing these other antennas
will be mere child's play. -

y o u r new DDRR (loose
coupling to the post base) to
an fo close to the middle of
the ham band ; (b) put the rig
o n low power or "tune" so
that it feeds a signa l at fo into
th e coax leading out to th e
DDRR; (c) co nnect a vswr
meter in series with the end
of th e coax close to the
DDRR where you can read
the instrument ; (d) co nnect
th e shield braid of the coax
on the other side o f th e vswr
meter to a temporary ground
point ; and (e) start ing at a
point X a little way up the
vertical post, tap the inner
conductor o f the coax to
successive ly higher points X
until vswr falls to 1.0:1 at Io-

A few words of fraternal
advice, ho wever:

(1) Make your grid dip
reading to fa while adjusting
C to get resonance without
the coax feed connected to
the DDRR; otherwise, you
will get a fal se reading.

(2) When you then con
nect the coax in shunt across
point X and ground you will
dist urb th e DDRR's near
zone field and th e resonance
will shift frequency. That
doesn't matter : With the rig
still on to, "tweak" the
tuning condenser CCW or CW
until you find the point of
minimum VS Wf at that point
X on the antenna. If the
minimum vswr fou nd by
careful adjustment of C is
higher than 1.0 :1 , shift to a
higher point X o n the
a n te n na and repeat the
" tweaki ng" process. Wh en
you find th e midband Ire-

' -., ,...,..,- ,' -.,.-- ,.."..,- "..'-".l, . "
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K1 is the chara cteristi c impe
dance of the transmission line
section to the left of point X
of e lec t r ica l length '*'1
degrees; and K2 is the char
acteristi c impedance of the
transmission line section to
the right of point X of elec
trical length '*'2 degrees; and
Rt = Rr + Rrz: and Xc is the
reactance of tun ing co nde nser
C at freq uency fo.

The great thing is th at in
practical design o f a DDRR
you don' t have to bother to
solve equatio n (1-7.0), nor do
you have to have a nice but
expensive Z bridge in order to
make a low VSWf impeda nce
match to the DDRR in find
ing point X. This is because,
wh en you design your DDRR
antenna clement section as
give n here and adjust con
dens er C to p ro d uce
resonance at the operating
frequency fa, all shunt reac
tance at point X and ground
goes to zero, leaving o nly a
resistive val ue of input impe
dance. What you do instead is
this: (a) carefully grid dip

the vertical post tran smission
line and became zero reac
tance at its base. The radia
lion resistance magnitude of
an electrically small antenna
is not la rge. By design, we
also go all out to keep the
ohmic loss resistance Rn
small in value.

Now, if we tried to con
vent ionally feed the DDRR in
series with the vert ical post
base, we would face the very
severe problem of making an
impedance match between
this very small value of re
son anti n pu t impeda nce
Zin(1A, lG) = Rr + Rn + jO
Ohms th ere and t he charec
teristi c impeda nce Zo of o ur
standard feedline. To achieve
such match would require an
auxiliary impedance matching
transformer which would also
have to be tuned in track
with C when we changed fre
quency. To avoid th is need
less difficult y and tec h nical
messiness, we use the DDRR
antenna itself as an impe
da nce step-up transformer, so
that we can connect the stan
dard feed transmission line
directl y to the DDRR
antenna at some co nductor
point X to obtai n a low VSWf

match. It was said a while
back that th e DDRR is just a
system of ope n wi re, trans
mission li ne "stubs." There is
a really wonderfu l thing
about a resonant transmission
line stub: At resonance, no
matter at which point along
its conductors you measure
impedance, it always is found
to be apure resistance. If o ne
end of a "one wire" line stub

,----FORSALE------,
10"FACSIMILE RECORDERS

The leadi"i m.nufactur. of 18" FACSIMilE WEATHER
CHART RECORDERS is now updating lin exist ing network to
solid Slate eq uipment. This updat ing is makin; available /I
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PLL · Th. TS-8 2 0 .mplo,s thilltllt
ph.se loc " loop circuitry. Thl s ing l.
converaion ree.ivl r sectio n p.rlor.
mlnc. off ers sup.rb protection
.g.i nst u nwa nt ed ere••-mod ul. t ion.
And no..., PLL . 1I0ws the fr.qu.ncy
10 ram.in the a.m. w h.n . ... Ilching
,Ideb.nds (US B. LS B. CWI .nd .Iim·
inal.. h...ing to r. ClIl ibr . t•••ch tim• .

Olher featuras includa:
• Built ·in 25 kH:l calibrator'
- Bullt ·in . pe.ka"
• CW Sldeton. a nd semi-break in·
• R. .. Pinel termin.l. for linea r

. mplli ie r. IF OUT. RTTY, and XVTR .
• H.ndy philn. pIlleh IN .nd OUT

terminals"
°Also .v.ilable . l ha VFO-820 , .. th.
perfect companion to Ih. TS·820.

DIGITAL READOUT oG· ' • 10ption.11
A d ig it. 1counter display Clln be am·
ploy.d .. e n Inleg r.1part of th. VFO
r••dout Iystem . Co u nter mi.a. t ha
c.rriar. VFO, lind l irs1 hllt.rodyna
fr.qu. ncie. to g ill' IlJrfJCt 'requ.ncy.
Figure' t he frequ.ncy down to 10 Hz
. nd d igill l dis pl.y r.ad. out to 100
Hz. Bot h ~1C.iv. and tran.mit ,re
q uancia. ere displ.yed in ••• , 10
r..d , Kenwood Blu. digiti .

DRS DIAL - Ind udes the uma IItin·
Imooth pl.ne18ry drive found on
olher fine Kenwood modals plus .pe
ci.l. high·preci.ion ga... to .dd •
naw " mo noscal."' le.ture lor a.sier
frequancy readout . LS B. USB• • nd
CW oper.ting lrequ.nci.. ClIn be
accurat"'y read from the pointlf .

HEATER SWITCH ·n.a fila a nt. of
thethr....acuum tubas ..... y be turned
off during periods of " receiva only '",

CW AUOIO CHARACTERISTICS·
During CW reception. a spaei.1 lilter
i. u••d to alt., tha .udio frequancy
response to provide II more comlon.
abl• . aa.y to copy tone

FULL MET ERI NG - During rec.i....
an ••• y to raad m.l.r funchon a ••
an S-m"er. The ..me mete, displ.y.
ALC lev.l. pl. t . c u rr.nt . RF output.
• nd plate volt.g. during Ira n . mi t ,
Includll COM P selting for adjulling
the compr..sion 1.....1of the bunt·ln
l peech processor.

FINAL AMPLIFI ER. Th. TS-820 i.
COmpl'laly solid st.ta a.ClIpt for the
dri ..... 112BY1A) .nd the li,..ltubes.
Rather thin .ubstitute TV . ... _p
lube. .. fin.1 amplifier lUbes in •
lI.ta of the .rt .m.t.ur t..nscei.....
K.nwood 10...mployed two husky
5 ·2001'" fequiv.lantlo 6146Bllubn.
These rugged. ti ....ploven tubes ...
known lor their long IiI••nd 'upl~

linearity. The input po_ of the TS ·
820 is conservatively rated at 160 W
DC. 200 W PE P. Tu bas run cool wilh
the .id of. no isel... I.n lu.ndardl
mounted on t he rU r pinal. The abo...
tubl .nd power combination mini
mizas Ihe pClssibili ti.. of TVI .nd
halp. to mein18in the Kenwood rap_
ut . t ion lor ncel lent audio quality .

IF SHIFT _The IF SHIFT control ...._
i.. the IF peqbend ...ithoout changing
the receive frlCll.tlncy . Enabl.. thl
oper"or to .Iimina" un.... nted eig
n.ls b, moving them out of t he pesa
bend of the ree.i .... r . Thie I ••t ur.
.Ionl m....s the TS-8 2 0 t hl plc.
s. n .. thlt it is.

RF ATTENUATOR _ fe a, . On' tOuc h
Ictivltion of the IttenUitOf' s u pt>ll..
20 dB of p.dding o n ,1CI'i .... .

VOX _ A ..oic••C1i...ted microphon.
ci rc uit i, bui lt into the TS ·820 w it h
VOX GAIN, ANTIVOX. and VOX DE
LAY cont rols pl,c' 4 o n the Iron t
pIln.1 for conv.ni.nt adjustm.nt . ny
tim• .

KENWO O D 'S
...-:::h.TS- B 2 0

DIGITAL HOLD - A single pushbutton
s ... itch ofI the oper.tor unprec.
dented v l ilit' . Th. digital hilld
ci~uit ... ill lock the count...nd dis -
pia, at In, l.-quency, but "';11 1110...
Ih. VFO to tun. nMm."" E ..
_mid to r.tum to • Clnein Spol
on the bind .nd forgott.n the fr.
qUlnc,1 Th.t ...on·1 happen ag.in
...ith the n.... digitll hold fe.tu r. on
the K.n...ood TS-820.

SPEECH PROCESSOR • An HF
c ircuit pro.. ld.. quick tim. conat.nt
compr• • aio n uaing a nu. RF com
prenor.a oppoa.d to.n IF clipper,
Amount of c omp rel s ion is adjult. b l.
to the d.sired 1....1 b, • con....n..nt
front p.n.1 connol,

The Kenwood TS-820 is destined to be the world's new standa rd of
excellence in amateur radio for years to come . .. a true " Pace se tte r" .

NOISE BLAN KER. TI>e TS·820 U$M

I n . Hici,nt noi•• bl.nk,. (:ircuit.
.noth.... K.n ood • •clu~y• . A ap.
ct.1 crpUI f i lt aM4H.. unSUl'J'I'1 i. 0'
. Hici. ncy in . lim inlt; ng un_ntld
pu"'noi_ .

Rf MONITOA. Buih·in monitor cir 
cuit ,110_' you to h••• you' own
voiel by ..mpling the Af .ign.l.
bpeei,U., u.-ful for .diusting the
RF Proc:essor.

HIGH STABILITY VFO • Th. VFO .
h••rt of .n, SSB tranac.iv.r. is In
••cluslv. K.n""OOd design using FET
technology.

j\l\.'l
\.tl~

>l 1'1\.I'Y>
~111It"l'

Ill)\l I' c:::-I
\.1",11

t tzTeatures
Kenwood's well deserved reputation for fine craftsmanship and superb

performance has never been more evident than in the TS·8 20 . As a
result of a host of innovative features being brought together, the 820

offers a degree of versatility. performance and pleasure second t o none .

TRIO·KENWOOO COMMUNICATIONS INC.
116 eAST "lONDRAIGAROENA CA 90248
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Fig. 1. MINI-MOS electronic keyer with dual paddle key. The transistor battery in the
foreground not only shows the sizeof the keyer, but con a/50 power the keyer for over one year
of doily operation.

MINI-MOS--

The Best Keyer Yet?

--nothing Mickey Mouse about this one

38

Erich A. pfeiffer WA6EGY
16526 Buc hel Drive
Granada Hills CA 91344

Some time ago , when my
code speed had gradually

crept up to 16 wpm, I felt
ready to trade my straight
key for something more
advanced. A "COSMOS rc
electronic kever," described
in an article by WB2DF A1

seemed to be a good choice.
The keyer was built and
seemed to perform fine. In
due time, however, some limi 
tations were foun d, which
unfortunately proved to be
inherent t o the design
appr oa ch c h ose n by
WB2DFA :

• The keyer did not
have a dot memory.
This makes it necessary
to move the keyer
paddle exact ly in the
r ight rhythm ; otherwise
one can easllv lose dots,
especially in let ters like
K,CandY.
• The keve r used a co n
tin u o usly runnin g
clock. When the dot or
dash contact is closed,
the kever has to wait
for the next clock pulse
before the co de ele
me nt is sent. This is
especia lly noti ceable at
low code speeds.
• The keyer drew very
littl e current and was,
there fo re . o pe rated
from a 9 volt t ranststor
battery. Theoret ically
the battery sho uld give
over 200 ho urs of oper
ation . If one forgets to
turn off the keyer ,
however. it docs not
last very long.
At a local ham fest I had a

chance to co mpare several
commerci ally manufactured
kevers, including some that
had dot and dash memory
and iambic keying. After thls
experience I was no longer
sati sfied with my oid keyer
and decided to design a better
o ne. My keycr was to incor
porate the fea tures avai lable



d a sh
gated

Fig. 2. Circuit diagram of the MINI-MOS teyer. Parts Jist: V I - 4011 quadruple 2-input
NAND; U2, U4 - 408 1 quadruple 2·input AND; U3 - 40 13 dual D·type flip flop; US - 4024
r-stoqe binary counter; U6 - 4071 quadruple 2·input OR; U7 - 4001 quadruple 2·input NOR;
Ql - 2N5400 or other small signal PNP transistor with a voltage rating sufficient for the I?eying
voltage of the transmitter; Q2 - 2N4 142 or most any other small signal NPN silicon transistor;
R5, R 1I - miniature potentiometers, l OOk Ohm linear taper; R6, R8 - trtmpots, one turn,
lOOk Ohm; C4 - see text; C3 - 22 micro farad, 1S volls; Bl - standard 9 voll transistor
battery ; B2 - AA cell, regular or alkaline ty pe; SP - miniature speaker, 2 inch diameter (Radio
Shack or other).

the voltage goes fro m low to
high . The fl ip flop can also be
set by a logical 1 and reset by
a logical 0 applied to the D
inpu t. This, howe ver, occurv "
sync hrono usly with a dock
signal applied to the C (clock)
input and at the instant this
signal makes a transit ion fro m
high to low.

When the kever IS In

sta ndby (that means if no
code cle ment is current ly
being sent) , dot fl ip flop U3A
as wel l as dash flip flop U3B
are in the reset posit ion and
both their Os will be high. In
th is case the output of AND
gate U4A is also high. This
o utput is connected to o ne
input of the AND gates U2B
and U2D. Th is has the effect
that the output of the dot
me mory is connec ted to the 5
input of dot flip flop U3A,
whi le the output of the dash
memory is connected to the S
input of dash memory U3B.
One input of NOR gate U7A
also receives a high s ignal
which stops the cloc k.

Fig. 2 sho ws the circu it
d iagram o f the keyer and lists
the parts used . The dot and
dash contacts of th e keyer
paddles are connec ted to two
RS (reset -set} flip flo ps wh ich
serve as memor ies for the
ent ered code element s. These
flip flops are made up from
four NAN D gates contained
in IC U1. One of the flip
flops is redrawn in Fig. 3,
which al so show s t he
so-called " t ruth ta ble" of the
circuit. Th is ta ble simply
ind icates the voltages at the
o ut puts Q and Q of t he
ci rcuit for the fou r possible
c ombin ation s o f i n p u t
voltages. While th ese flip
flops store the entered dot or
dash, the code element cur
rentl y being sent is stored in
one of the two flip flops U3A
and U3B. These flip flops are
of the D (data] type an d can
be set an d reset in two differ
ent ways. A logica l 1 at the S
or R input of the flip flop
will set o r reset it asynchro
nously - that is, at the instant
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TTL series. Unt il not too long
ago, CMOS ICs were a rar ity
on the surplus market and , if
available, were much more
expe nsive than comparable
TIL ICs. But toda y CMOS
ICs are available from many
mail orde r suppliers. While
prices ha ve co me down sub
stantia ll y, th ey sti ll can d iffer
a lot bet ween dea lers and it
pays to compare advertise
ments. Because the CD4000
ser ies seems to be ava ila ble
more readily than the 74C
series, it was use d in the
design of the MINI -MOS
keyer.

The ope rat ion of the keyer
cir cu it will be described using
the " positive logic" cc nvc n
t ion. Thi s simply means that
when the voltage at a certain
point in the circu it is " high"
(close to the posi ti ve supp ly
voltage VDD), it wi ll be
assigned a logical " 1." Con
ver sel y, the logical "0"
c orresponds to a " low"
vol tage (close to the negat ive
suppl y voltage VSS).

in th e best co mmercial
keyers, but would also fully
utilize the adva ntages of co m
pleme ntary MOS tech no logy.

The result of thi s design
pro ject was the MINI-MOS
kevcr sho wn in F ig. 1, which
has now been in use for over
o ne year. Th is keyer has the
following features:

• D ot a n d
memor y a nd
cloc k.
• Ia m b ic o pe r a t io n
wh e n used wi th a
d ou bl e ("sq ueeze" )
paddl e.
• Ext r em ely lo w
standby cu rrent , which
ma kes it unn ecessary to
pro vid e a n o n-off
switch.
• Lo w " key down"
current, which makes it
possible to operate the
kevcr from a nor mal 9
volt transistor ba ttery
for at least o ne year.
• Low compon en t
count (7 ICs and few
d iscre te co mpone nts).
• Bu ilt - in sid e t o ne
oscilla tor with spea ker
and key ing circuit for
grid-block keyed tra ns
mitter.
The completed kever is

very co mpact and can be
p ac ka ged in a minibox
measuring only 2 by 2 by 4
inc hes, includ ing batter ies
and sidetone speaker. To
get her with a small dua l
paddl e, t h e ke yer was
mou nted on a base o nly 4 by
4 inches in size.

Circuit Description

The keyer u tilizes the
"complementary metal ox ide
silicon" or CMOS technology.
Dig ita l integrated circu its
based o n this technolo gy
were first introduced by RCA
as the CD4000 series, wh ich
is now also available fro m
several o ther manufacturers.
While normally the acrony m
CMOS is used for t he tech
no logy, RCA favors the term
COS/MOS. Ano the r fam ily of
CMOS ICs is the 74C series,
which is pin compatible with
the well-known 7400 /5400
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being gated on may have a
slightly differe nt length than
the follo wing periods. In
order to avoi d timing errors,
the clock signal was not used
d irectly, but was divided in a
frequency divider . The IC US
very conveniently contai ns
not fewer than seven f lip
flops which are connected as
a seven stage binary counter.
The output of the fift h stage,
QS, goes high after 24 or 16
input pulses, and goes low
again after 25 or 32 input
pulses. This output is used to
represent o ne do t eleme nt.
Similarly, the output of
the sixth binary stage, Q6,
represents two dot elements,
and the output of the sevent h
stage, Q7, four dot elements.
A signal representing three
dot clements is obtained by
connecting Q5 and Q6 to the
inputs of AND gate U4C. A
reset pulse after 2 dot e le
ments must occur only if a
dot is being sent, t hat is, if
U3A is in the set position.
Output Q of U3A is therefore
used to gate output Q6 via
AND gate U4B. If U3A is not
in the set position, the reset
pulse comes from output Q7
and occurs after 4 dot
elements. O R gate U6A is
used to combine the two
reset pulses. The output of
this gate not only provides
the clock pulse for the two 0
flip flops, but also resets the
binary counting stages of U5.
As a matter of fact, whe n Q6
or Q7 goes high and applies a
high signal to the R input of
U5, resetti ng the binary
stages causes the output to
imme diately go low aga in.
The cloc k pulse, therefore, is
only about one microsecond
long .

Most modern transmitters
and transceivers use grid
block keying and their keying
input carries a negative
v o I t age of somewhere
between 50 and 150 volts
with respect to ground . On
"key down," the key has to
sink a current of a few
milliamperes . This voltage can
easily be keye d with a PNP

b. DeMorgan's

D input of U3B. When the
clock signal goes low, th is
causes U3A to be reset and
U3 B to be set. If the dot and
dash contacts continue to be
closed, the process will be
reversed the next ti me the
clock signal goes low. The
keyer, therefore, will send
dots an d dashes alternately in
the so-called iambic mode
until one or both key con
tacts are opened. (The word
iambic, incidentally, comes
fro m the iamb or iambus, a
Greek verse in which long and
short syllables alternate.)

U3A remains in the set
position while a dot is being
sent, as well as for the space
that follows. The clock pulse
to reset U3A, therefore, has
to occur two dot elements
after the fl ip flop has been
set. The clock pulse for
resetting the dash f lip flop
U3B has to come 4 dot ele
ments after it has been set. In
order to obtai n the spaces
after the dot and dash, pulses
after 1 and after 3 dot ele
ments are also required.
These pulses are obtai ned
from the clock through a
pulse d ivider. The clock
consists of the NAND gates
U7A and U7 B, which are
connected as a free running,
gated multivibrator? ,3. This
circuit is amazingly stable,
and a variation of the supply
voltage between 6 and 10
volts causes a frequency shift
of only about 1%. The square
wave at the output of the
multlvlbrator is not com
pletely symmetrical, however ,
and the first period after

A

c."

Fig. 4. a. First design of the keying section.
theorem (see text) applied to the NOR gate.

therefore, has not been reset.
This causes a high signal at
the D input of U3A. This flip
flop thus does not change its
state when the clock signal
goes lo w, which results in
another dot being sent.

3. The dot contact has
been opened and the dot
memory has been reset, bu t
the dash contact has been
closed, setting the dash
memory. Th is resul ts in a low
signal at the 0 input of U3A
and a high signal at the D
input of U3B. When the clock
signa l goes low, U3B will be
se t, while simul taneously
U3A is reset. Thus a dash will
be sent fo llowi ng the dot.

4. Bo th the dot and the
dash contact are closed and
both memory flip flops are
therefore in the set position.
This wou ld place a logical 1
at the D inputs of both U3A
and U3B, were it not for the
iambic gates U2A and U2C.
These gates have one of their
inputs connected to the 0
output of the "opposite"
memory flip flop. Because
the dash memory is in the set
pos ition, its Q output is low.
Via U2A this results in a low
signal at the 0 input of U3A.
The dot memory is also in the
set position, but U3A is
tryi ng to reset it. As can be
seen from the truth table in
Fig. 3, th is causes both
outputs of the memory fl ip
flop to go high . Via U2C t his
results in a high signal at the

• • 0 0
,n 0 0

HE ET

STORE , ,
...a'GUOUS 0

Now, when either the dot
or the dash contact is close d,
causing a logical a at the set
in put of the dot or dash
memory, the Q output of this
memory flip flop wi ll go high.
This in turn causes the corres
pondi ng D flip flop to be set
i nstantaneously via its 5
input. When the D flip flop is
set, its Q output goes low.
This causes the appropriate
memory flip flo p to be reset
at the insta nt th e do t or dash
contact is ope ned again. The
logical 0 at the Q output of
the D flip flop, via AND gate
U4A, also discon nects both
memory fl ip flops from the 5
input of their associated D
flip flop. At the same time
the clock is started.

The 0 flip flops now
operate in the synchronous
mode and can change their
state only when a negat ive
going t ransit ion occurs at
their C inputs. Let us assume
that the dot flip flop U3A has
been set in t his way, and
examine what hap pens when
a negative transition occurs at
the C inputs of U3A and
U3B. There are actually four
different possibi lities:

1. The dot contact has
been opened and the dot
memory has been reset. The
dash memory has not been
set. This resu lts in a low
signal at the [) input of U3A.
When th e clock signal goes
low, this flip flop will there
fore be reset and the circuit
re turns to the standby status.

2. The dot contact is still
closed and the dot memory,

Fig. 3. Reset-set (RS) type flip flop made up from NAND
gates. The "truth table" shows the relation between signals at
the inputs and outputs of the circuit.
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J•CLIP OUT AN D ORDER NOW _

o PSI·II OptiofIJl relead battery pack
$29.95 >-1 _

o PS-2 Charger lor GTX·HY) battery pac~
$39.95 l-I _

o GtC·l Leather carrying case ._.....$12.95 $1 _

o fE·1II Tone Encoder (fo r use with GTX·1)
$49.95 1

Om.1

Oumo

Om-!

o RilCI Ra.c~r ARB 6 0 2·11I Bue Alle,u
@129.951>- _

o Lambda/4 2·Mand 6·M Trank Antenna
@129.95Ii_ , :;::

o TE·I hilt Em4er Pa' for l~~
plug·in installation on most
amateur transceivers @ $59.95 .1 _

o fE·1I lone Encod~r Pad for ins tallation on
most Hand·Helds@$49.95$i _

o PS·1 AC PI. tr S.ppl, for use with all ma~es

of transceivers 14 VDC-6 amps@$69.95 .1 _

and the following sulfar' crystals @$4.5(leaclt ~I====
NOI·stndar' crystals @ $6.5(1 13th: _ S.

Paymen t by:
D Cerlif led Check/Money Order LJ Personal Check
D C.O.D. Include 20% Down

Note: Orders accompanied by persona l checks w ill require
about two weeks to process.
20% OI;Mtn Payment Enclosed. cneree Balance To:

D BankAmeric.ard :: Expires ====o Master Charge :: Expires

o Interbank # Expi res

IN residents add 4% sales tax :} .' _
CA res idents add 6% sa les lax: ••

All order s shipped post·paid with in COfltinental U.S.
(allow 8 weeks delivery.)

Om-IT
~me n GU·I . plus F~cto ry

' nstall" TOIl. Encoder

OGTX-IO.S
2-meter Fill , 10 c h~ n nels, 10 watts
(Xtal s not included)

2-meter Fill , 10 c h~ nnels, 30
walts with pUsh ~ulto n ' reQuenc,
se lector (Incl. 146.94 MHz)

2·... ter FM. 6-ch~n ne l . 3.5 .ms
H~IIll· H"lI

2·mtltr Fill, 100 c h~ nnel Combinl '
uee. 30 w~tts (lnct. 146.~ Mllz)

~--------------,

I 0 m·200·T II 2.f1l l ll r Fill . 100 ch~ n nel comb,- I
~t,o", . 30 '1ultS w,th factory

I instilled toni encoder (lncl. .2499 &
146." Mill! I

I
I
I
I
I
I
I
I
I
I
I
I

I
t l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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2 MIter' ell'n",'

Hl n d·Hl ld
lwithout encoder)

Use This Handy Order Form

4141 Kiniman Dr., Ind ia na polis, IN 46226
' ....i••rien IeU,t•• (:117 + 546-1111)

Check these
features:

Small : on ly S'"x2.6"x1.2S'" ...
Appearance: slim silhouette
all black metal ... Service
able: easy access to sepa
rate receive and transm it
circuit boards . • . PLUS: 6
pole xtal filter for superlative
receiver opera tion .. . and:
trimmers on receive and
transmit xtats. standard 10.7
MHz 1st IF.

and specs:
Ree. Sens.: .2p.v for 12 db
SINAD . . • Adjacent chan
nel rejection: ± 30 kHz 55
db . . . Spur. Ra sp.: more
than 65 db Audio n ut-
put: 500 mw Power cut-
put: Hi 3 W, La 1 w . . .
Aud io Quality: Distort ion
free. crisp, c lear receive and
transmit.

THEN

FIRST
Make this

•comparIson:
The GTX:'l gives the high
quality performance tha t
compa res with Motorola, GE,
RCA or any other hand-herds
that sell for $700 or more.

GENAVE stocks most common 2·M
Xtals for immediate de livery-I

I
I
I

NOW
Look
at the Price:

I NAM E - - ---- - - - - - - -------

I ADDRESS CITY --------

I STATE &. ZIP AMATEUR CALL _

..-- I CLI P OUT AND OROER NOW _



Co nstruct ion of the Keyer

It is much easier to build
the MI NI ·MOS kever than to

U6D has to be connec ted to
the ou tput of U7C, which is
low d uring standby to keep
current from flowing during
the stand by mode. The side
tone signal is applied to the
base of t ran sistor Q2, which is
drive n in class C mod e. When
volu me control Rl l is com
pletely counterclockwise, Q2
remains cut off and no
separate on-off switch for the
slderone is necessary. The
power for the speaker is
supplied by a separate battery
(one AA cell). Thi s was found
to be simpler than providing
an out put transformer for the
speaker.

The keying t ransistor , Ql ,
is rated for a maxim um
collector-em itter voltage of
-120 volts. Its current sinking
capability is deter mined by
the resistance of R9. With
the value gi ve n in Fig. 2, the
keyer can sink currents of up
to 4 mill iamperes even when
the battery voltage has
dropped to 6 volts.

For use with a cat hode- or
emitter-keyed t ransmitter , Ql
can be used to dr ive an NPN
tran sistor with a voltage and
current rating sufficient to
key the tran smitter . In this
case R9 has to be chose n so
t ha t th e NPN transistor
sa turates safely o n " key
down." The MINI-MaS keve r
also will have to be grounded
at the -VSS rather than the
+VDD side of the battery.
This mo dificat ion , however ,
is likely to increase the
curre nt drai n o n the battery.

In order to show how the
d iffere nt parts of the MIN I
MaS keyer circui t work
together , a timing diagram is
give n in Fig. 5. Th is diagram
shows the voltages at various
poi nts of the circuit when the
letters "-T-E-K-" are being
sent. For the lett er K, which
has been sho wn as being sent
in the ia mbic mode, the func
tion of the dot and dash
memories can easily be seen.

th e key ing signal o ff d uring
the last dot element of a
keying cycle, t hus pro viding
the space afte r the dot or
dash. The circuit in th is form,
however, does not utilize
efficie nt ly the gat es that are
left over from the t iming
sect ion o f the kever. The
circuit of Fig. 4a was there
fore modified using a rule
known as the DeMorgan
theorem (named after a 19 th
centur y Bri t ish mathema
t ician) . Th is rule simply sta tes
that a gate can be rep laced by
its opposi te type (AND with
OR or O R with AND ) if
inputs and o ut put of the gate
are inverted . If this rule is
applied to the NOR gate of
Fig. 4a, the circui t of Fig. 4b
is obtained. If the rule is
applied a second t ime, this
t ime to the two NAN D gates
of Fig. 4b, th e fina l circuit
shown in Fig. 2 results, which
uti lizes the avai lable gates
much more efficient ly than
the init ia l design.

The sidcrone oscillator was
built from the remaining two
NOR gates (U7C and U7D),
using the same ci rcui t as for
the clock. One OR gate, U6D,
which was left over, was pu t
to good use as a b uffer to
make th e freque ncy of the
side tone oscilla tor indepen
dent of the sidetone volume.

!.U vE

n.
- K£Y f< G

•

"•
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• •
" "

logical 0 at its base.
The init ial design o f the

keying sect ion is shown in
Fig. 4a. The two AND gates
together with the inverter and
NAND gate are used to turn
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Fig. 6. Wiring diagram of the MINI-MOS keyer. View is at the
pins o f the integrated circuits.

Fig. 5. Pulse diagram showing the signals at d ifferent points of the circuit when the fetters
-, T·£-K· " are being sent.

transistor of sufficiently high
voltage rat ing. The emitter of
this transistor has to be con
nected to the +VDD voltage
of the CMOS circuit. The
transistor is turned o n by a
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Fig. 7. View of the completed keyer with the top of the minibox removed. The sidetone
speaker, the batteries and the tuning push-button are mounted in the top and connected to the
circuit board by a 4 teod ribbon cable.

understand the functioning of
its circuit. The circuit was
assembled on a smal l piece of
perforated circuit board. The
wiring was done with .#24 bus
wire, using spaghetti tubing
(preferably tefl on) as insula
tion at the points of wire
crossing. All that is necessary
for this technique is a small
soldering iron, t weezers, a
steady hand , and - if one is
over 40 - a good watchmaker
loupe. Long wire runs, like
t he su p p ly bu ses, were
" woven" th rough the ho les of
the circuit board to sta bili ze
the wire in order to prevent
shorts. From previous ex
perience, however, it was
found advisable to work from
a wiring diagram in o rder to
prevent errors. Thi s wiring
diagram is sho wn in Fig. 6. (It
woul d be a service to man
kind if some fellow ham
experienced in the fine art of
PCB layout woul d convert
Fig. 6 into a pr inted circu it
board.) A view of the co m
pleted circui t board, mounted
in the minibox together with
the other components, is
shown in Fig. 7.

It might be wor th men
t ion ing that the circuit was
first assembled on one of the
plug-in boards avail able for
the breadboard ing of Ie
circui ts. In transferring the
breadboard to th e fi nal
circuit boa rd, an unusual
problem was encountered:
The circu it did no t work,
because the pinout d iagram
for the CD4013 in the RCA
databoo k (1 975 edit ion ) con
tained an error (Fig. 6, how
eve r, shows the correct
connection).

The keyer has only three
exte rnal controls: adjust
ments fo r code speed (RS)
and sidetone vol ume (R11 ),
and the tuning button, which
was mou nted on to p of the
min ibox. Trimpots, accessible
through holes, allow setti ng
of the sidetone frequency
(RB) and the maximum code
speed (R6). The minimu m
code speed is determined by
C4. Wh en a .05 microfarad

capacitor is used, the slowest
code speed is about 5 wpm,
while a .025 mi crofarad
capaci to r re sul t s in a
minimum speed of about 10
wpm. These capacitors shoul d
be of the mylar ty pe in order
to avoid frequency changes
with changing temperatures.
Because of the sta bili ty of the
clock circuit, it is ac tually
po s sible to calibr ate RS
d irectl y in wpm, which
should be of interest if the
keyer is used to send code
practice lessons. The sta ndard
code speed, as it is used for
the FCC code test, is based
on words exactly 50 dot ele
ments long (the reference
word is " Paris"). Because 16
pulses at the out put of the
master clock (U 7B) corres
pond to one do t element , the
code speed can be calibrated
by measuring the clock fre
quen c y . If a vailable, a
counter can be used for thi s
purpose; otherwise, the fre
quency can be bea t against an
audio oscillator. A code speed
of "X" wpm corresponds to a

cloc k frequency of X times
13.3 Hz. Thus a code speed
of, for instance 20 wpm, is
sent when the clock is se t to a
frequency of 266 Hz.

Th e sta nd by cu rre nt
drawn by the circuit is less
than 1 microampere. In the
standby mode the life of the
battery, therefore, is actually
determ ined by its shelf life.
On " key down" (actua lly,
wh en bo th paddles are
pressed), the circ ui t dra ws
between 850 and 1000 micro
amperes, depend ing on the
se tt ing o f the sldctone
volume. For thi s curre nt
value the ta bles of the battery
man u fac tu re r s show an
esti mated life of about 450
hou rs until the battery has
been discharged to 5 volts.
The battery should therefore
be good fo r well over one
year of dai ly operation. So,
once a year let the MIN I-MOS
keycr have a new set of
batteries, whether it needs it
or not. The sldetone a mpli
fier , however, at maximum
volume draws up to 10

millia mperes of current. With
a standard (carbon-zinc) AA
cell, this results in a battery
life of only about 200 oper
at ing hours. If the sidetone is
used a t high vol ume settings,
use of an alkaline type AA
ce l l is therefore recom
mended to assure a full year
of operation on one set of
batteries.

The MINI -MOS keyer can
be operated with any single
or double (sq ueeze) paddle
key, although the iambic
feature can, of course, be
ut il ized onl y with the latter
ty pe. -
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..... A"O. o' '' O. D'"''
,."" II<l 011 _ •• • , ...",

$1 9.95

TV·300·HP HiRh Pm filler
'"0 ' "'0.0 """ 40 ~" "-.., " " .....,..... ~,.,
"''''''' ,.,. TV to' ~o__•
...' ,......" ..'•• '.'0 .""
_. $ 995

COMM UN ICATIONS
RECEIVER

fV.S200-LP ~, ..
, _ 1C""' "-,0' Ml
" SO-ns
<"",,", ot,.. ". , " $ \ 9 .9'>

TV 42·LP
" , ' 0 0 ' "''''00 .""" "".'_0 ",'" ,, ? ....., ""0".M •."..... , "~~ .11."",
, _ ," .' TV " ' ..... " ' "c.,' •••• ~ "" ~ •• ~ .,.~,

~. ~ _ ' . Jo U~, ......,_ ...... 'IlI__
SO·n. c_ ...........

S,Oll!>

P O W E R S U P P L I E S
AC-4 P o wer S u pp ly
D C 4 Po wer S .... pp l y •

SSR-1

GE,..£II..l : • f'.q.....CJ Co... ,oge: 141 ' '''''''9h IIBI,lH :
12 ChA'''''''', 2 supp""": {II f1K., .e: , . 652 "'Hz, T,a nl ·
mil la6 52 MHz, (2) R..cei",, : l a6 9~ MHz. T,ansm ,, : 116 ,3-1
MHz . Powe, Aaq ul. e"," ,,'s : 13.0 Voll. DC · 15% a Cu. ·
•a ,, ' D,. ln: Tr. n, mi1. ~ 50",A . Rece i.e · 45mA " A"l.nn.
ImP'l'de nc e: 50 O" m• • Oima nolon. : 5', " • 2...... . 7\, "
(13 6 . 5 8 x 19.1 cml • W. IO"' : 3.75 Ibs {1 7 ~O)

RECEIYEII , • S_ ilioi!J: T, p'Cl lt, .5 m.c ' owoll 10' 20 ., 8
O"' lIt,ng I IF SotlKliw;ly: 20 kHz ., 6 dB <lc>*" ; ~ 3O kHz

chert_I ,eJecl..... o'e,,'''' I..... 75 dB <lc>*" • Firsl IF:
10 1 MH z * ,t" 2-<IOle ....,.,.,.,1110<: crntal t,l1e " I 5ote_d
If: 455 kHz w" It ce.amic 1,lIe ' • lnllrmo" ul. lio n Re
' PO"'.: ....1 lea.1 60 dB <lown, • Mo....,.lio.. "cc.~I. nce :

TVI ''''''''''"'''' FI"TERSWlfNTMfS{ ORO! L
D.........It l.. hll f"'...--..- _....._"'-. ~ 'u_.-

Co mp le,e ly ',anol. lo", ed c om~.ot. po rtab le 2_m" l. '
VHf_f M "anseei •• , w,tn c ap. cil y !o' 12 c h. nne l, Can be
u,lI<I o'e' lne s no ..loe,. mob ile . 0 ' in , Out nOme. Buill·;n
,,, 'esc op,,,.. . n'lInn.. ...." SO-239 connec,o, '0' .. . ,.. ,n'"
anle nn•. Wo,ks ll.'. 'ool 0. * " .. ICCII'!lD', l* o-*a, ..m_
pM.., U ' n. , 12 VOC 0' ;nlll'''101 .ec... ,ge..D""
n.-ow D.II" Bu'" -' '' 120 y At; 50-60 Hz b.lllrr c ....ge,

TR-22C

GlI. f ll..L: I . " __ _ 10 1t'''u t!IIO _'. ,,,_
600 . H, '."9'" . Sollrl S VF O ..,th 1 kHz d'" d..........
I _ sse Up"", and l o... ' . CW .nd A'" " B.-ft...
.....to... . nO .ulo"'.bc TlA ' ''''C'',ng Oft CW • 30 I......
• ~d • • mI-<:Ond..CIOII I O;m. nluon" ~ ~. ·H, 10'"owW, U ' . ~

O (14.0 . 27.3 .:l6 5 c m), WI.: 16 'DI , (7.3 ' 9)

TII"N SM IT , • VOX 0 ' pn on SSB 0' AM • Inpul Po..l r:
SSB. 300 ,.an, P E P,: AM , 160 ,..n. PEP conl,OU.d
"''''.' com"."boe ...,.. 5S8 " ....,"' CW 160 ..ano •
....!u.llblO! p>....,.ortl.

AECE'Yf : I se_b";., toe....' ,..... ~, ~ ... tor 10 08 Sf'" "
..,. ...-_" 2 1 Io H, @ 6 dB. 3 6 ~Hz • 60 d8 . • " GC
",11 on rec:ot,.. rno<In ' If> AF g.,,, cont'aI . last
_ • • nd IlD.. .._ .."n noo.. p.,....... _ .....Oft •

010... 0._10, 10 ' AM ,,,,u~I'an Pr ic e : $59 9.0 0

3 4 ·PNB P lu g · in Noise Bta n k e . . 100.0 0
F F - 1 C . y sta l C ont ro l Uni t . 4 6.95
M M K -3 M o b ile Moun t . . . 7 .0 0
R V ·4C Re m Ot e V FO . . . . 1 2 0 .00

2·METER FM
TRANSC EIVER

ANTENNA
SWITCH

MH ·:I'OOO
1000 ..am PH'

P r ice : S22O.00

RF
WATIMETERS

Ca l. D,"'O~ . cou'"c,
(50 00' ..admo -'- 2 ..1110)

• (5·. 01 '''d '''O • <'0 ... ",1
.~... 01 'lIad,"O - 1 ..a" I
. l~'" 0' "ad,"9 .,. 10 .. . lt1o/

1.1-S4 MHz Pr ice 'S 72,00

20-200 MHz "flce: S 8 4 .00

f ..I' Scal"
200 .... u.

2000 ..a",
100 ...n.

1000 w ..11

MATCHING NETWORKS

" Con1tOl ..n,1 wo'~~ on 110 / 220
VAC, 50160 Hz , a nd s u p pl ills
nllClIs sa ,y DC 10 molO"

• E. ce llent lor single COl' fe lld to
mu lliband qu ads 0' a,,", s 01
monoban<le,". Tne five POomon.
lilow . oingle eoa. Illed 10 tl> ,....
De . .... Ind Iwo dipoles . or 0I1>e.
..... ,1..' eombt".l,on• .

• CoN .ol C1l1le (not l uppl ied l
....... IS lor HAM_M ,ot.,or,

• S e le c ts .. n l enn • • •emote ly .
g,ound • • 11 un u.ed . nlenn.s ,
G ND po s ition g ro un ds I II .n_
le n nas w he n le avin g s tallon
" Rao n-Haf' cons lruc tion . h ie ld s
moto , and . witc hlls.

• Mol or: 24 VAC. 2 am p. l ub<ic.·
' ,on good 10 - .w'F.

• S*,lch RF c..p. llih ly M.. . ,...um
1e'g.I1 1,m,t. P r ice : $1 2 0 .00

•

W..
WV·4

-
RCS-4

•.,
•••

III H·.
100 ..a'"

Price: S11 0 .00

--- -

• Moror
Controlled

G...., . , • Inl'II ' " W. ' ton. " , ' • .." lo, ..a,d PO"'>" ,~

.. alt, .M VSWtl d".C"y, e.~ be .,.1.D,.,f!<j '0 '..0 '.
! 1~ct"O ~o ..", I M. le.... '0 onm ',," ,m ll1., O" ' pU ' '0 co..
an l"nna ;p.dl,n" ,,,I~ VSWR o! a" e.., 5 I • Co•• " ~.m

band. 80 I~'u ' 0 m.'." • 5 w;lc ~.o I" 0' oul ,.un !,on,
pa"'" I ""C~ . 5;..: S·." H, 10' 0"1'1 , '"0 P. O . 21.3 .
103 cml 2000. 10' . "0 (365 cml,
• e-,_ 0 ...., Ov_, M.. -<i 100 ",,1$, M" -1OOO.
' 000 .. 111$ 12000 .. . no PEP) I ""' ·1000 0f0/J : u~ ' 0 ) ....
_n. eonnotCtors .....,_ by !' on t _ , ••",c~

• Remore

FIe.d. 10.... «1 ."d ..flec'"d PO..e, <I,recll, In
.. . 11. I...SWtl ' ,om nom"9'.'")' T..o Icaleo in
"aC~ o".cllO ". 51•• : S',"H, 3' ,"'1'1 . • "0 (14.0 .
9.5 ,10 20ml

_---::-:==-:;;:;=_1
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o
••

•

131 .50
1150

). 1 -•
... ~ ~..

ALL PAIITS .... ptOfns_.. ...- to
,ft""", y<>\I .f , .., Qua""~

THE PE Rf O Rr.t ...,~ 01 I " Unl!. O" <lQ""
10 Of bett., than In~ c <>m morcially
"'"" O'ac' O,O<! oM>,

_L, ....... _.,.. __ " ... ,,'0..... _-,-- --_.---..-.... - ..- _.....--- -.._----_ ........ ,.. • '0-' "- " '- ._

""114_...

..."'........""'... .. 0' _ ..__-...__. .._--_....._..-,._... '--_ -•_ _ ,,. ,. _ ,.'r'_...-.." ", _ ..•""' ,_ .• _ 0"_ ..'"~ ~.~,,_,..

. ' ''' -,,- "-....,., "-'~ .._._. __ ~, ..".~.. _ .._'w
._,-~.,-.'. _ e.-_ _ ,. _ .. . __.._-_ ... ._. ,- .a_"__'_._-- --'-~-_.._- -'-'--'--"r- k A So,ooI. Y.... _ 11 110 r. ,cDl'

$50 Merehandiu Credit
with eoeh IC ·230

NOW .yOll=
' ;~I-on _ . DU P\.Ell R
_I by~

il JOU"I"If ..... ...._.-,

318" lingle ho.. moun t

theIC230 -~...._.l_...._ .'y__

NOW _.-INTRODUCES ALL
NEW IMPROVED MODELS

I:I:a "oITE IlOtO"AL
.A ND PA$$ FilTER JUTS ,

--" '-' -------- '----- _..._.--_ .._----'--,----_ ......... _ ,,, .. ~..
'0·, .."· ••• "". _

_._...... _-.. ..._---_._- ... - "-_._-----------_.... -'r .•' •. ..- _

_ -. ...._........ __ _--_._- _ ...
~~ _ _..'...... _._ --------_ .......
.- .~.'.-".. ----

THE FIRST AND STILL
THE LEADER!

100'5 Already Sold to HAMSI

The Originators of

DUPLEXER

"KITS"

H QW TO SAY. S75,00
WHEN YQU BUY YOUR IC 22A FROM TUFTS

With each lC·22A at $249.00, get your choice of 15 channels of
crystals at on ly S2.50 per crystal.

le-22A
146 MHz FM 10 W Transc. i.....r

. 2 2 c ha nn e l c ap ac ity
- to W nominal power output w/onll Wa n lo w power position
• F r llq u e nc y '8nllIl 146- 148 MHz
- In te r m e d ia t e Frllquencies 1 0 . 1 MHz First I. F .. 455 kHz,eoond I.F .
- _4 m tercvorts tensi t ivi t v fa. 20 dB qu ieling, .3 m icrovoltl for 1 2 dB

S IN A D
- Audio power - 1 Watt in t O B Ohm,

f\' Magnetic Mount or Gutter O amp 518 wave - $38.50

"Ii\r;~2R~;~~na; wave - $1850
Larsen Antennas to fit Any Mobile Unit

Re c. F req.

Standard ~
Communications

Xmit F req.

Wlll ~ir h lkie 146 A
(Spec, fy lh'ee f'l!'quenci"". .. . .. . . .. $298.00

[ 34/94
1~ 0 0 1_

Icom Heathk it Ken Clegg
Wilson V HF Eng Drake And Others

$4.00 each - LIFETIME GUARANT EE

Mak e/Model

Standard
Regency

'.. ,.UmAR~tit~cf
~ CRYSTA L S IN STOCK

MOBi lE OEyGHT DjLte ... iT l>.Jt '
lI r""o ' r>Olce . "I" t325'j

I I I I I I I II I I I

Horilon 2
25 Witts . 12 Chnneh

Penny P,nch", 146A all Xl AlS

SCOTCH T REAT SPECIAL .. abolie ;nclu~ fUbmf ducky anlen....
N icads w i t h base charger $335.00

I II II II II I
SCOTCH DE LUXE ..i1~ pl"o Df,luxe c....ying caw .S349.OO

THE WORKS .11 cholInr·'1~~~~j1~~ :ri aone'j pab't400'i
Touch Tone mounted on back w ith p lug which will mate t o PL
deck - $75 ea ch. Avai l. separately or with purchase.

MOBILE DE LIGHT HORI ZON ']
6chionneb YOU' cnoce 518 w<lve !Ii,n inle<ma
TN "" lip or '001 mount YOU' choice _ ..• S295.oo

L-I I I I_I I-----.JI I_I I I

Get c»n the air NO'W' I
Let Tuf'ts put yc»u

there I

.._-------- ...--........-- '---'--.... .... ..- .... ,-... ' ..---
...........................................'\1

••
... " ,0." _ '" 0000"....'" tuFTS 11"000. __ $I .. ..........
... . . 021"1i _<tI1I--.u1O

Please e nclose $2.00 for sh,pping Will> your o rde r.

_u. .... '........ ,.. ,......-,,- ,.. -- """ ,, ~", .....'.'"_,0- '.,, . "

- - '-- "' '' .-- ,--_.-------, ."...-- ~.." ...-- ."'- ~~ _. _................................................
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R1'J1.4

RPT220

RPH32

U1U'1l0l

Ul44.WIT

lX 220. Il,'

lX 2208 WIT

TU 32. Il"
TU 32. WIT

A.SOC K,.

AXU4C Il"

AXI44CWI1

RX220C

RU32C K..

AUf

,,_, "",.. - I _. _
2 _ $2U~
_ .. _ _ f_ _.

.... _ , .• . 4U~

'"''''''01''' "C'IO' - 1_11 _
220 Mil, 2H~

..m• • • • b _ ".'ory ,od

.nd ,..1<. . . . . . . . . .. . . . . . . . 49.9S

........i" .. ....,.. 432 MH' 19.U
_ .. _ -I_ NY.'....- -. -......... ~I. '~

3I-A MH, ' n< orI2 111
MH, ,,-ol I.,.. H .IS
140-110 Mil, 'n< ..12 , 10.1"Ill, cryslol I.,.. . 69.95
..m••••bo• • - I. ClO' Ywi,ed
. ... ,.." • . . . . . . . , , I I U 5
2'0240 MH , 'n< ..12 , 010 10.1
MH,...,. hi.. 6US
432 Mill orI2 I',' Mill
..-,.tld filler .••.••....••.•.••. "IS
-.- 1 1.. _-
1,1> _ , -.- ...._

'ttKt... . . . . . . . . . . . . .. . . . . . . . ' .r.Il

M2~I H K,'

PA2!011 HWfT

M.OIOH Il,t

P,U-OtlH W,.
M1UI1SIl~

PAl 4412S Kit

PA 22011 ~ Ili,
M.)2110 1111

PAUOII.

PAI-tlil.

HTIu e Kot

RPTIU Il,t

2 ....' .. , , - k,t 1 -
25w oul t~ ,d 11." _tc~'....
..... COM.ctn" n.95
,"......bo.. - loctory .....d
.... '..tod . . . . . . . . . . . . . IUS
Z_.. ..- .... ' _1O" .. _
.0. .., - 1Ny _ td.... . . ~U~_.._ -1_..., .,.
....... . .. . .. . . . . . . _ JU~
2_.. _ _ , _1 _
I §w "'" _ .... ......._ _ on
.n' _l<b'"I . . ,..... . . J',!~

..mil."o 'A I .411 ~ ki, " CO\II
2SWou' ." ." " ." . 4!,!5
..m,l.o, ' 0 PAIU l15 fo' 2211 MH, J9.!5
..- _, - ""'.. 10 PA IU/15
eOUl'! 1 32 MH. . . . . . . . . .'.!5
10. . - I ' - 2.""
_ - be ""'" ... I1US
... .. - 1.1).,., - Z_1e<
••, - I.. tory .'011 tesI• •. • . IU.'~
2 flirt.. - 2w - • clio - IooflCl
hold ...' t~ cry" .k lor 146,52
"m..", , , 129.!5

--.0'" - 2 ...Iff - 1!Iw -
......to ..CfYltoI 46U~
,_,.. - 2211 MH. - l!1w -
...","" lI ...,.uhI 46U5
,rput.. - I ' _I - Q2 MH,
( .,.1 1 51U5

,_.... - 15 " , " - 2 ••" .. -
".:tory WII" .n' Inl'" . . , . 695.9~
' ..... lot - 15 ....It - 220 MIl, _
tltl Of Yw".d .nd In'o<! ., .. . 695, 95,_It.. - 10 ....u _ 432 MIl. _
IltlOf'/ ""..,11III ,." 1.'.95

"S3 K" tZ "'1- _, . """ ..
..d U~

",sell" NrW -ls - 12__Io,.
_ ..""I, wi wll....·....k

c......., l'fIIrt"" M' """.
p,oloct>on ,. 19,!5

PSI SCWIT wn••• • bO•• - t"'lo,ywi,.d
. IHI t.".. ... ..... 9U5

1'S25C Il" NEW - 2S."", _ 12...1, ,.,..I..M
,_ ..""" wi..... • 11 ·Mclo.......-...-- ....,...tl<:t_ ........... . ...•..• In.1S

PSJ'seWIT _ .. _ _ I_fl ......
.... ..tnl ...................• 1I9.1S

OHtER PROnuCTS BY Vllf ENGINEE RING
CO l l it 10 . tlann. 1,...... . ,.1 d..k

wld,lHI. ... tchu"l . ,.. . ., .$ 6.95
C02 Ilil 10 ctlannrl . mot <lock ..1M"ill: b

..... lr'-, 1•. 9~
COAl II " ....... COR _III J __ ....

3 __..-. IU~

SUK,I lI _ _ I.R. IU~

t<v<.... _ ned _ ~ & _ ....
pfIn tr... 146.• IHO l_I .•• , SOlI

KR20·A ELECTRONIC KEVER
A fi n... instr u m e n t fo r all ,a,ound h igh perfor .
mance e lectronic key ing. Paddle ectuation
force i$ factory ad justed fo r rvthmic smooth
key ing. Contact adjustments on frOnt .
Weighting factor factory set for o p timum
smo o t h ne ss a nd articulat ion. Ove r .ri de
" str a igh t key " co nve nie n tlV located f o r
e m p has is . ORS sending or tune ·up. Reed
rela y output. steeteee gen e ra t o r with
adjustable lev,,1. Self·completing c h a ra ct e rs.
Plug· in ci r c ui t boa rd. Fo r 1 1 7 V A C. 50·60
HI o r 6· 1 4 VOC . Finished in C'ea m a nd
w a rnu t vin yl. P R IC E 567 .50

K R5 ·A ELEC TRO NI C KEVER
S im ilar to KR20·A b ut w ithout sid e ·tontl
osci llator or AC power supply. Id e al l or
portable. mobile 0' l ix ed station. A great
value I ha t will g ive years 01 troublefr&e
service. Housed in an a tt ra cti ve ca se w ilh
c re am front . wa lnut viny l top. For 6 ·14
VOC opera t io n. P RICE $38 .50

K R 1 ·A DELU X E DUA L PADDLE
Pad d le assembly is tha t us ltd ;n t h e KR 50,
housed in an attractive formed al u min u m
c ase, P R iCe $25 .00

K R 2 ·A S ING L E L EV ER PADDLE
For kav ing co nve n tional " T O" Or discrele

charact er keyers. a s used in t h e KR2 0 A.

P RICE $ 15.00

K R50 elECT RO N IC KEVE R
A completely ."lomltUc elect,Ort>e hye< luliV

adj" s•• ble 10 your _11,"9 "yle Mtd prelefet1Cl! .
<pIOflt. louch .nd _ ighl,ng. 1M r.lOo of 1M length 01
dIU ,nd dahs to lite SPilC, ~_,n them. Sell ,con '
tro lled keVe, to tr,n,mit you, thought sclear lv. ...- t,w ·
1.lelv and . Imost effort le..ly. The iamb,c ("l uee" l
leature allow< the inse' t ion of d'lI and dah s wilh
,...-f llCt tim,"ll.

Ar. ....Iomfl ic _igllli", system po.... ,""" inc.uoed
....rocler to opac:e ra tio al slower~. decrUOf"ll "
lite~ is ,nc:r•...-d. ke<rPi"!l Ihe balance between
smoothness at low weeds . nd N sy 10 C:OPV h,gher
weed. High inteliogibility and 'Vlhmic transmission is
maintained at all speed<. aUlomat ically,

Memories provided 10' bolh din a od da h. bu t . i,her
may be defeated by switches on Ihe rear panel. Thus.
l he KR50 m.v be opeffled.s. Iull ••mbic ISQuee.e l
hVef. ...,1/1 • "'''!lie rnemoo y 0< iI. a oofW lOf1liorwl type
k ....... All ett.,Cle<s.e oetl-complel ing

PR iCe $110.00

S P E C IF IC A T IO NS
Speed Ra n ge : 6 ·50 w.p.m.
Weighting Ratio Ra nge : 50% to 150 % of

Class ical dit length .

Memori8$: Oit and dah. Individua l defeat
switch8$.

Ped d le Ac tua tio n Fo,ce: 5 ·50 grTlS
Power Source : 1 11VAC, SO ·60 Hz , 6 · 14

VDC
F in ish : Cream fronl . wa.nut vin y l tOP and

sid e panel tr im .
OUlput : Reed relav . ConUtct rating 1 5 VA.

400 V. m a x.
Paddles, T o r q u e drive wi th ba ll bearing

pivot .
S ide·tone: 5 0 0 H , to ne.
Ad justable output to 1 volt .

s,,, HWO, 2 ' " " ex- " 8 . " ,r.:eJr
We ight : 1 % lbs. .'

TEN-TEe

K R5 0A

MA 02155

• F uliV VSWR & re ver" voltage p rotected
• No t uning requ ired across ba nd
• Switc hable Cl ass C Or AB o p e rat ion
• Built · in T R iw;tchinll. w / incre"sed delay

fo. SSB
• Fully co m p atib le with all 1 1 5W FMISSBI

AM/CW r igs
• A ll solid -st a le and m ,crourop co n Sl ruc t,o n

386 Main sr.. Medford

Phone : 617 ·395·8280

Radio Electronics

....
~ SPECIALTY COMMUNICATIONS SYSTEMS. INC.

INPUT OUTPUT OPERATING SIZE
FREQUENCY MODEL "OW" POWER CURRENT 'M RETAIL

MH' NOM.W NOM,W il IJ ,6 VOC HXWXL PRICE

eo.. 6M10-1OOl ro U" " 7 1)(10.2Xn.g 5 169 95
l U148 :lM10-1Ol ro '"

, J .1 )(10 2XI6 ,S 1JQ95
IU148 :lMIO- l40l ro "" " 7.1)(10 2)(26.J 2 19 ,95

"'"" I ,JM lo-60 l ro ec , J 1Xl0.2 )(165 159,95
420-450 JOCM2·10l , ro , J 1X1Q, 2X16.5 109.95
420·450 JOCM10-40 l ro as e 71)(102X16 5 139 .95

NEW ENGLAND 'S FRIENDLIEST HAM STORE

Mobile Amplifiers Wi th Versatil ityModel 310-001 :
Standa rd Kev .
nickel p la ted hard
ware , no svvitch -
$ 6.65.

Mo del 3 10-003 :
S tanda rd Key ,
nickel plated h a rd·
w a re. wi t h switch
- 58 .25.
Mode l 320·001 :
S tandard Hea vv
Duty Kev wi t h
n ic ke l plated hard·
ware , no s w it c h 
$8.20.
Mode l 320·003 :
Same a s ·001 e x
cept w ith swit ch 
$9.35.

Mode l 404·002

SSK·1 : Chrome
PIa ree • $29.95;

Black Wrinkle

F inish · $23.95.

Code Pract ice
Set w ith tc ev
$ 18.50:

3 10·0 03

SSK -l
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19.95
24.95
19.95

,
'-

Motorola
HT 220 Ki ts,

'J1ods and Crystals

,

V HF/ U HF BEAMS - - - -
S 21.50 A 144-7

39.50 A 144·11
59. 50 A 430·11
89.50

ASO-3
A50-5
A50-6
ASO-l0

SOON TO BE

AVAILAB LE!

AMATEUR FM ANTENNA S-
A147·4 S 15.95 A FM·440 47_50
A147·11 24. 95 A R·2 18.SO
A147·20T 47. 50 AR-G 24 .50
A147·22 69.SO AR ·25 21.50
A220- 7 18.95 AR·220 18 .50
A 22().1 1 22.95 A R·450 18 .50
A449-G 15.95 AR X·2 28.50
A449-11 21.95 ARX -2K 11.95
AFM -40 53.50 ARX-220 28.SO
AFM-240 49.50 ARX-450 28. SO

FM

_. Olt._--- -_" ".ll ..__
• u_, _

- .., ...-0 • ~ ~
E......." ,

" "8""", l"l" • .., "1'"",", , , a
f ..d G,," 11 "B ' , oB 1J , '~
f8 A.,0 •• .,. .d,... 'u<.- " "~" '. ,

2 METER
ANTENNAS

-- -. -~
_. -- u._

w , ._. ,..,no ,..". - - ,--- - -0' ,. - ,. ,. -..... ..... .. .. " " " " "
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CoiIl<i,1 Plug S .80
Coui.t Reupucle .68
G>.1 l<ial Rilht Arcle Adopter . . 2_29
Coui.ill unction 1.31
Adop'er for RG·58!U .25
Double M,Ie PlUll 1.60

A

PL·2S9
SD-239
M-359
PL·258
UG· 17S/U
OM

Lo'" '0" Fl ,f conn"ct"" l" r A"",....". Co t".... Band
.nd I, bo,ato, y u", . S,lye, ,"'ted lor high FlF conduc
tio;tll .

MODEL PClP i, iden,;<o1 in a ll '-" 10 .... Plf u·
c:"pt ll>" l tw" nuoi, lor-l ,,'e u>eel in' l""d 0/ th" FEI .
Mod,,1PelP 117V AC. 60 HI. Wi red & "" ted $39.00

UHF RF CONN ECTORS

"
A

•c
o
e

• , INIU no ltmd
, TlrQ llllOt:LS AUU I U
• IltOMMI NIl£Qf ill

I IU"U IS( OIIl '
• IMCl~OU "111111'''''''

Mo on ptf "mploy, " du"l 9"1" FEI p,,,,,d irog ""' ...
fig",,,, of I . ~ 10 3.4 db., depending upon rhe band.
I h" ..""k,;gnol pe,I".monc" of m",1 .ecei~"" o. ..ell
0' imag" and ."..ri" u. 'ej"cl;"n "' 01 1I,,,,,,ly imporoyed.
OvItfOIl g";n i, i.. e.C". of 20 db . Panel contoin,
'witd!irog .hor "".." e" .... ""'en"" d"ectly 10 .... ,.,.
....... or- 10 .... Preamp.
Mod.! PlF 117'1 AC. 60 HI . W.-l & I ..,.,..

ALL BAND PREAMPLIFIERS

SER IES 581 - PA CKA GED
CA B L E A SS EM BLES

All popular lengths are n o w """wblp in
YO W" c h o ice o f R G 8 t U o r RG 5 8 t U t ype
low loss polyfoam d i~e"tric cable. In sl.tJ led
P L-259 con necto rs are ASTROplatt>dW
A mph ..nol' s n ..w non -t arn ish ing finish 
w h ich h,llS ,,11 t h e a d va n ta&es o f pr ..cious
m ..td p l u s mor" h .... t , corr o sion a nd a b ra ·
s io n resisto rs tha t sil"er ev'" had!

KG 58/V T Y PE PO LYF'O A M COAX IAL
C A B L E ASSEM B LI ES

581-580 3 ; a- n , w i lh ASTROplated
Pl.-2 59 's o n bot h ends.... . " . . " . 3 .8 2
5 81 -5 8 1 2 : I 2 -ft , w ith ASTROplated
PL-2 5 9 ' s on both e nds. " $ 5.0 8
5 8 1-58 20-2: ao-u. w it h AST ROpla l ed
PL-259 ' s o n both e nds ,., .. S 5 .8 8
5 81-5 85 0 ; 5 0-ft . wit h AST ROpl" t ..d
PL-2 59 ' s o n bo th e nd s S 8 .94
5 8 1 -5 8 7 5: 75-ft . w ith AST R O p lated
Pl.-259 ·s o n both e ncl. . . . . , .. , ... $ 11. 2 2
581 -58100; roo-e . w ith ASTROplated
P L-259 's On both ..nds. . , ' 12. 98

R G a/v TY PE P O LYFOAM CO AX IAL
C A B L E A SS EMBLI ES

5 8 1-803: a-n. wit h A ST R O plaied PL· 2 59's
o n b oth en d s , , . , , , , $ 4 .46
5 81 , 82 0 ; 20 - f t. w ith AST ROpl" t ed
PL-2 59 's on both e nd s $ 10.36
58 1 - 85 0 ; eo-n . w ith AST ROpia ted
Plr259 'so n both e nds... , . , ..... S 18.58
!I81 -87 5 : 7 5 -h , w ith A STROplated
P l.- 2 5 9 ' . o n bo th e nds. " $ 25.48
!I 8 t- 8 I OG: too-e . w ith A ST R O plated
PL-25 9's o n bot h ..nd s $31 .9 6

Radio Electronics
386 Main 5 t.• Medford MA 02155
Phone; 6 17-395-8280

I NEWENGL AND 'S FRIENDLIEST

- = HA M STORE 'iiiii;Zip

DENTRON

160·1 0 AT S U P E R TU N E R ™
Want .n an te n na tuner to m.tch . .......vth ing
betv~.n 16 0 and 10 through b.la need line.
c oa" line and random lin e. pump out t he
full lega l lim; t a nd look and sound good
doi n g it? Supertu ne rTM is th e o ne f o r y ou
a t j UIt $1 2 9 .50

160·1 0 AT·3 K S UPE R S U P ER T U N E R T M
D esigned and en gi ne ....d to b e compatib le
with the f ull ,power highly e ff ic ien t modern
a m p lif iers no... available to the amat . u ( . In
our opinion thOl fi nell t une r on the m., k'!tt
todey. 5229 .50

80·10AT S KYMA TC HE RTM
Here ' s an a n tenne tu ne r to r 8 0 t h ro u gh 10
meters. ha n dl. s fu ll ' .gal power en d m a tc h.s
your S2 o hm t ransc . ive r t o a ran dom ... ire
antenn•. 8 0 10 AT ;s voufSfor o n ly S59 ,50

NOw get TPL COMMU NICATIONS qualit y and
rel'iI!>,lt l y al a n economy pr'ce. T hot ne w eeeee
L" •• ~, " es you ..... eryll'tln'1 thaI you 'ye come 10
...peet from TPL ill a '.al ccst reduct 'on. Th•
lal n l mechan ' cal and e tect-e uc CO'lslruChon
lechn. (J.IeS com D, ne 10 .....~ e Ihe EC(lflo-L' ....
YOur ce SI amoht ,.,. ya lu.. Llni""e D'oad-band
CtrC",1fy re"",res 110 lull'ng Ihrougnou' lhe
enure 2-Me! ..' Dana and adjacen t MARS cneo
nel s. see these ~real new add",ons 10 tMe TP L
COMMUNICATIONS product line al your fa llor ' te
amateur rall' O ll<!atf!1'.
F•• ... .CO' ""~ ... u ,l. u" "'" . 1.... w," ,. I... .. '
.......w. p •••c .. I .

miL. rc ' " - ''' ..- .. - ',.,••',.

~
~"'"'' .' - -.. r • • • ' _ _ , 1,_ .

CO'''' " ,. ,C.. ''O ,.. , ,. c

---f-----------I

LOW COST
KIGH·PASS f ilTER

MODEL HP~5

AII.,.-nolor- f ill.,.-.......·.u....ble S " .90
f.,.,d ·th<u Cao. Fill.,.-•.1 mf 2.58
f .,.,d .II..u C"". Fil~, .5 mf " .06
Some '" C·"O. excepl 70 amp>. " .18
Gene',,'''' f ,he,. 3·30 MHo. Hi ."mp, " .90
M" ,ine Gene,,,.,,, fa'e,. T"",,ble 7.6~

Gene'OIO' Fihe ,. Hi.a mp,. 30-60 MHo 4.90
lunable "'h. f ille ' . 52... . 22·60 MHo 12.59
T" noble Ah. Filt.,.-, 70"-. 22·60 MHI 13.14
l unable All . f,h.,.-. 7OA, 1()().200 MHo 13_14
I vnob1e Moti,.., AI~no_ Fil.,." 49A 13.14
Tunable _ .... "'h"' ''''lor- F,h,." 68A 13.69
Vah,,9"' I!~ul"tor f , I~, 4.90

FREE Surprise Gift With Every Order
Mastetchatge and BankAmerica rd accepted on non-discounted orders

Orden over 5 1000.00 may deduct 5% Add 52.00 for shipping and handling on all orders

Mail your order to Distributor : TUFTS RADIO, 386 Main St. , Medford,
Mass. 02155. Phone (617) 395~8280
PLEASE SEND M E: 0 _
0 0 _
0 °
Name Address
Ci ty State

The Ameco low po .. lilte'
.~pp,e..e. the 'adiot;on
of 0 11 .p",iou•• ig no l.
obo~e"O Me . I' i l de" gnlOd
fo r Coo>;ol co ble 152 '"
72 oh...oI. Ott>.., lIfO...... include, N~l i9ibllt I".~;on

Lou . 35 d b, and lftOte on........tio<l 01 ho''''''''ic ond
."", iou. f"..qu.."cie. abo...e SO MC.• will hand le up I'D

200 w,"t, 01 Rf pow•• .
Mo de l l N-2 $6.95

Af . l 0~

(20
c-o
C-70
C8·330
G·23
Hf-3060
T-52
T·70
TH -70
IM·49
I M·68
Vf-225

EUMINATE IN URF£RENCE TO TVSUS WITH
AMEeD HIGH AND lOW PASS fiLTERS

lOW PASS FllTIR
MODEL lI12

Mod'" HP.4 S i. .. , i" 9 '''' 1000tioft hi9h-1><I1I fille'. An
fteqve ncie, a bo\/e 45 MC a 'e paned 1I>",..gh wi!houl
10" . 0 11>,., 'ea 'u,el include, 40 db . "nd ma ,,. "tlenu,,·
li"n 01 '.I MC. "nd bel" ... 20 db. ollenu"li"n 01 10
m,.le", Neqligible in,e'li"n 10... S1.95

MO BILE CO MMU NICATIONS FI LT£RS FOR VEHICULAR
AND MARINE ELECTRICA L SY STEMS

FILTERS

THE ATLAS 210X /215 x
• Solid It.t. SSB/CW tr.nsc.i"OI rs
• 200 .... tts P. E.P. input
• No u . ns m in er t un ing
• The ultim.te in sensit ivity , se lect lvitv , a nd

overlO.d immunity.
• Pl us . " t end.d fr.q u .ncV cove re ge for

MARS opere tton Whlln u w d w it h 10 "
c r Vlt.IOl<:ill. to r .

2 10 " 0' 2 15" $649,
2 10" o r 215" with noise bl.nker S689.
AC Console 1 ' 0 / 2 2 0 V 5 139.
Po rt . bl. AC Suppl V 1 10/ 2 20V $ 95.
Plu g-in Mobi le ki t 5 44.
10" Osc. lOIn c rVltels . . . . . . . . . . . .. $ 55.

(P"ces F OB Me dr o rd . Ma s s All unus c a n be sru ppec U ,P S. Ma s s res .cen ts add 5% s a les tax ]
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THE lI3U@ SiGNAL$1~@j)D
"W2AU" BALUN ~ :=:~

11I(.IJ'Pt(I'fU WDII$ MIl AlII CC*fII£1C1ll W lllI . Til WOIlI TIlOn. " - --'.

- TAB PUBLICA TfONS -

- TUFTS LlBRARY-

I.-~ ., ...... , ,.,$ 1,95
... . _.. .. . .. S 2.95

.. . . $3.95 • .14 lor S1 J,II!>

_ in 1f4d .. ott..- 13 publc..""" in . oo:I< ••

19 76 FM Repeat..- A, la.
WUlt>e< Satellite Handboo k
Codo Tope. - 5.6.14&21 wpm . _.

73
PUBLICA TlONS

. .. 512,95
.. $13.95

_.. S 6.00
, S 1.50
. $ •.00

Ameco Co""",""ci. 1Ope" , ,,, Theory Co $ 5.95
Ame<o Amlleur Radio Theory Co",,., .. .. . . S 4.95
Amat..., RadIO No"ce CI_ uee"", Study G"Ode _ S 5.95
Amateur Radio Getooral 0_ liaonoo Study Guidol _S 1.95
Amat Ra:lio Ad-..:lld Class Li..... 5<u<ty Guido _$ 5.95
Amat R.-:lio E.1no 0- Liaonot S\Udv Guide .. __ $ 5.95

foreign R diD Amate Cttlboo l< .
U.S- R..:lio .\ma"'... CtIIboD~ . •. _. • . • . •
A.R .R.L. R.-lio Amo teur ...... bo<>k _. _..
"-R.R.L. Rod'" Arno'..... Licon..~
"-R.R.L. An...... 11ooi< .•...•.•••••.•.... _.SILVER EAGLE

ASTATI C

M ICROPHONES

T-UG 8 -0104. lr/l l'lsislor il ed _ $48 .60

T -U0 9 -D l 04. "Golde n Eigl, ; ' transis t or il ed . $95.40

T· U0 9- 01 04. " Silve r Eagle ." t r/lnsiSlo r;l ed .. $54,60

UG ·Dl04. Cl!O'/Imic or a ySi/l1 •.• _ .•. . S42,B)
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THE SCI800M 'SPECTRUM CHANALYZER'
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A2M P.U. SYNIH(SIUR -So Advanced And So Versatile,
It Will Make Your Rig A"DR(AM MACHINrl
~\

~\\~.
~~

FEATURES

. 1800 Channel Co mbinations ! 145-148 MHz in 5 kHz steps.
• Aulolniltie seoo kHz r,ePeater offsets.
• Direct & revene repeater modes.
• Provision for 2 optional offsets.
• Programmable Memory Channel - A push of a button

"writes" your current channel i nto a computer-like memory .
Retur n t o the "stored" cha n nel a t any t ime w it h the fl ic k o f a
switch I

• Unique '6t h' transmit mode allcws you to transmit on the
memory channel and receive on a switch-selected frequency.
You can dial-up any T /A combinatio n at any time!

• Fast , convenient , " llvlIII"-wheel" channel se lect io n.
• Super-clea n out put!

Now you can synt hesize almost any 2M transceiver on the
market! T here's no need t o trade- in your present c-vster
controlled rig . The SCl800M is the ONLY sy nthesizer to use
CMOS LOllie " PO'Ml'!" Miser" circuitry which produces an
unbelievablv low currenl drain of only 45 mAl NOI SlXl-900 m A
as with the competition! Ilmpol"lam when used with a battery
powered rig.) II'S compact tool Only 1.4X6X S" , (Makes possible
t he F IRST SYNTHESIZED PORTAB LE - Spec Com m
560f512; or, Drake or Kenwood.]

So, why use a bulky, current·hungry, lIntiquated TTL synthe
sizer, when you can halff! a more versatile , compact, S tate of the
Art Spec Comm for Je$$7 Only $215.00 8t your deaJer soon.

DEALER INQUI RI ES INV IT ED - (Send For Data Sheet)

a Bu ilt ·in AC Supply w/instant
bnv. switchover

a Local Mi c supplied
a Pro visions for Remot e Co ntrol.

Auto-Patch , etc .
Spec ificat io ns

RF Qutpul ..... , .... . 3O Watts
Inflllite VSWR proof
Sensit ivilY ..... O.3uV/2OdB Qt.
Selectivity .. " ·&iB @ .±6.5 k Hz,

·58dB@±15kHz;
·9OdS @ ±30 kHz.

Deseose/Overtoao ... W/1uV de
Sired signal , desense just begins @

ecorcx . SO.OOOuV ~ ±6OOkHz .
Spurious Response . . . -7Od e mill .

For the repeater group that demands the finest! Th e
SCR1000 is designed for lo ng term rel ia bili ty. ease of
operat io n and main te nance. Only t he best q ua lity ,
conserva l ively rated components are used. Send for
further inf ormat ion. (Sold Factory Direct o nly.l l ntro·
oocroev Price $ 799.95.

.. .AND ADRfAM MACHINf So Versatile, And So Well .
fnglneered, It's Destined To Become An Industry Standard!

SEe1000 REPEATERFEATURES

o Fu ll Meter ing of cril ical levels.
o Front panel co ntro ls for t imers

& AF levels
o Lighted push ·bunons for

comrontest fu nctions & status
indicators

0 Stat a of the Art CMOS control
log ic & t imers - No Relays!

a Built·in IDer - f ield prosram
mabie

o E,,"clusive Spec C omm
MOSFET/Hot Carrier Diode
rcvr . front end - grea t ly reo
duces 'c e see se' & 1M problems!

J%,1ff01 SPECTRUM COMMUNICATIONS
~238 STUMP HALL ROAD, COLLEGEVILLE, PA. 19426215-584-6469

51



Bob Hart K 7YGPJ7
622 IV. 4th St .
Medford OR 9750J

The Skinflint's D elight

Breadboard

- - cheap imitation of a commercial

tc DIP board

lC breadboard with no wiring. Note tinned pads and discrete components.

Y OU say you 've got that
l ogi c sy st e m a ll

designed and are ready to give
it a try ? But you don 't have

anything to build it on and
trying to build it without a
circuit board would drive you
crazy? And you hate to waste

your time designing a circuit
board for a ci rcui t that may
not even work ? For a price,
you cou ld buy a bunch of

those pre-e tc hed bread
boarding cards. Or you cou ld
give up the whole thing.
Thankfully, there is another
alternat ive.

Here is a syste m I've used
wi th a fair amount of success.
It's inexpensive, easy to fabri
cate , gives a high component
den sit y, allows for easy
changes, and can perform
quite well as a fi nished
product . To be honest, there
a re disadvantages. Firstly,
your eyesight had better be
good, since things get pret ty
crowded (but don't all IC
projects?) . Also, because of
the crowding, a small solder
ing iron (such as an Ungar
PrincessR) is recommended.
Since this is a breadboard, the
neatness of the result ing
circui t is somewhat less than
optimum. If you thi nk the
plusses outweigh the nega
t ives, please rea d on.

What we are going to man
ufactu re is a cheap imi tat ion
of a commercial IC bread
board. The board is designed
to ho ld six 14 pi n DIP ICs in
t wo co lum ns of t hree
packages. Between each
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and eventua l etch ing, scrub
the copper wit h steel woo l
until it's shiny, and then wash
it with warm, soapy water. As
usual in any PC board article,
you are now advised not to
touc h the copper wi t h any
part of yo ur uncovered body
(lest lightning strike). Since
applica tio n o f t he artwo rk
tape req u ires m uch handling
of the boar d, thin gloves are
recomme nded.

No w ge t o ut the .062"
tape and a knife . We are go ing
to lay a stripe of tape perpen
dicular to the IC orientation,
covering all punch marks in
t ha t line . Start t he tape abo ut
.2" above t he f irst pu nch
mark and end it t he same
distance below the last. It is
easier to apply t he ta pe
lo nger t ha n necessary and
t hen tr im it to the desired
length. Press the tape firmly
to t he board wi th your
covered finger or some sort of
s mall ro ll er . Repea t thi s
taping process fo r all IC pin
columns (7 times for one
colu mn o f 14 pin ICs ).

If you have or ca n borrow
a Dremel Mo te -tool, you can
sk ip this paragraph. It is
necessary to cut a gap in t he

each o ther wi th like pins in a
line. The pi ns ar e sepa rated
by .3" and the same spacing
between ICs is about right.
Between each co lu mn of ICs
there should be space for t wo
.125" conductors. Allow .4"
for this. The edge of the
layout should be about .3"
fro m t he nearest IC pin lo ca
tion. In t he layout shown,
ext ra space has been left on
t he left side for mo unt ing
discrete components. The
longue o n t he bottom is of
proper depth and wid th to fit
an edge connector (measure
yours), and starts .3" fro m
t he nea rest IC pi n loca t ion.

After t he layo ut is co m
pleted, cut a piece of circuit
board to t he proper size.
Tape the pa per layou t in t he
correc t posit ion over t he
copper side of t he board.
With the center punch, punch
all IC pin locations hard
enough to mark the copper
and provide a start fo r a dril l
bit (but not har d enough to
raise the copper arou nd the
punch mark ). After punching
all pin lo ca t ions, remove the
paper layo ut.

To prepare t he board for
apoticatlon of the resist tape

Center punching the .1" grid paper.

,"

Dremel Mo to- too l wit h small b urr
(opt ional but very ha ndy I
Sma ll center punch !try not to
use a n awl - they tend to punch
hole s c lear t hro ugh the c ircuit
board)
0 . ' " gr id paper
Mask ing tape
Pencil (wi th eraser)
Number 65 d rill bi t {somewhere
around tha t size]
1 pair thi n cotton gloves (so y ou
don' t get yo ur pr ints a ll over the
board)

Now we ca n sta r t. T he
process begins by laying out
the Ie pin lo cations o n the .1"
grid paper . (See Fig. L ) Line
up the packages parallel to

,"

Fig. 1.

! ,
!~

I
• , , • • • • • • • • • • •

" "• • • • • • • • • • • • • •

• • • • • • • • • • • • • •

" " '"• • • • • • • • • • • • • • •

• • • • • • • • • • • • • .- .-
" rc i ,

• • • • • • • • • • • • • .- 1-

.a.,

EDGE CO.mEC TOfI TO~GUE

Ho w To

Before we start manufac
t u ri ng th e boa r d, the
necessary too ls and ma teria ls
sho uld be co llec ted . These
are:

column and aro und the edges
of the board are gro und and
supply voltage buses . A few
ext ra conductor st r ips may be
etched on the board, if
desired, for mo unt ing discrete
components. Also, o ne edge
of the board can be etched to
mate with an edge connector.
Getting all of those individual
pads etched neatly sounds
like q uite a job. Luckily,
there is a shortcut - called
artwork tape . This is a narrow
black tape, sim ilar to masking
tape, use d primaril y in
draft ing. The adhesive used
on thi s tape is fa irly imper
vious to etchant, so the ta pe
can be used as etch resist by
d irect app lication to the
copperclad board. And since
this tape is available in a
dozen wid ths from .015"
(that's narrow'] to .25", the
required conductor width is
easy to o btai n. *

Artwork tape, .062"' wide HOI'" Ie
pads)
Art wo r k t ape , .125" w ide (for
buses a nd edge co nnector pads)
Small X-acto kn ife
Copperclacl glass--epoxy board
Etchant II prefer fer r ic chloride 
it etches fast but it ' s messy )

'Art wo r k tape is available from
a ny engi neering supply store.
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Applying tape to the board. Note rows of center punch marks.

tape between each row of pin
locat ions. Using the paper
layout to mark guide points
on the board , run your knife
blade along a straightedge
p laccd between rows of
center punch marks. Remove
a small section of the tape
from between each pin loca
tion. This is necessary to
allow the etchant to separate
the pads. If a high speed burr
is available, it can be used to
cut the pads apart after
etching (a much quicker
process).

Next, the .125" tape is
used to layout power supply
conductors. Run a contin
uous line of tape along the
left side and top of the board
and another along the bottom
and right side of the board.
These separate buses then
branch off between the Ie
columns. Make sure that the
pieces of tape overlap tight ly
where a conductor branches,
and that there is sufficient
gap between buses. Any area
left over may be taped to
provide independent con
ductors fo r mounti ng discrete

54

components.
To provide edge connector

fingers, ta pe must be app lied
to the tongue of the board to

Completely taped board.

exactly mat ch the connector
p in spacing. The easiest way
to do this is to insert the
tongue into the edge co n-

nector several times (ta king
care to remove the connector
be tween insert ions). Thc
exact locat ions of the con
nector pins will appear as
light scrat ches on the copper.
It is only necessary to cover
these scratches with tape, and
alignment is assured.

Now is the tim e to ctch
the board . Enough has been
said about this process in
other articles to avoid t he
subject enti rely. But I can't
help myself. An easy way to
agi tate the board is to d rill
small holes in diagonally
o pposite cor ners and tic a
piece of string to each corner.
The board can then be
dro pped into the etcha nt,
copper down, and moved
back and forth and up and
down during the ctching
process. This tech nique will
greatly speed up the process,
and enables you to handle the
board without getting that
damned etcbant all over your
hands.

After etchi ng, the pads are
cut apart with a high speed
burr (Dremel). Don't cut too
deeply or accidentally cut a



With wiring hidden, board looks almost professional.

the wire only between ICs or
running direct ly point to
point. Although the latter
method loo ks pretty bad, it
h a s the a dv a n t age o f
decreased noi se pickup from
wire to wire, since very few
wires run para ll el. Besides, it
uses less wire.

The e x tra conductors
etched on the board can be
used fo r d iscrete components.
Where a pad for a component
is needed, just drill a hole for
the component lead and
isolate that conduc tor area by
cutt ing across it with the
burr .

The fact that all connec
tors are hand-wired when
using this tec hnique makes
changes easy to make. The
production cost of this board
is much less than that of
commercial ones. You can get
more co mponents (especia lly
ICs) o n this board than o n a
board with printed wiring,
since little room is needed for
conductors. And if you can
stand the sight of the mess of
wiring, the board wi ll make a
prett y good finished pro
duct . •

........ ".. ....

sho rts between pads. Wi ring
can be done neatl y, using
right angle turns and running

- ,..-.-. ..
Y: :5 •
:: .:'-
~

No a d d it ional solder is
needed o r want ed . Too much
solder will o nly encourage

Using the burr to cut the pods aport.

supply bus. The use of the
burr ta kes a li tt le practice,
but o nce you get used to it
it's a pretty quick process.

Now co mes the most
tedious part of the process.
Drill a ll IC pin locat ions with
a No. 65 drill. Insert Molex
pins or ICs and solder, tinning
the entire pad. Now we've
completed what we set o ut to
do.

Wiring

Now that yo u have a
board to mo unt your ICs o n,
the o nly other necessity is a
means of connect ing them
together. For short co nnec
t ion s (e.g., Vee and grou nd ), I
usc No . 22 t inned soli d wire,
butt-soldered to the pads. For
longer co nnections, insulation
is a necessity. I usc No . 24
stranded hookup wi re car mi
batized from multil ine tele
phone cords. If you need to
buy new wire, te fl o n would
be ideal. Si nce the solder pads
are already t inned , it is o nly
necessary to ti n the end of a
wire an d then hol d it in place
on a pad wh ile apply ing heat.
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Calvin Sondgerolh W9ZTK
800 Fiflh Avenue
MendOla n, 61342

More PLL Magic

- - Hke low frequencies for RTTY

T his article described a
phase locked loop cir

cuit that can be built with a
single IC chip. Integrated
PLLs arc available, but build
ing the loop out of discrete
compone nts and IC ampli fiers
allows for experi mentation
not possible with the inte
grated version. In addition, a
general discussion of the
LM3900 linear amplifier is
presented .

This IC contains four
identical amplifiers in a 14
pin 01 P package. It satisfied

the need for an economical
op amp device which can
operate on a single supply
voltage. Those who have
struggled w it h multiple
batte ries , po wer supply
spl i tters, e t c. , will
immediately apprecia te the
advantage of the single power
supply feat ure. And best of
all this can be anything fro m
4 to 36 volts.

A skeleto n diagram of the
internal amplifier circuit is
shown in Fig. 1. Note how
this resembles a normal

• vt t

common emitter amp lifier
rather than the differen tial
stages found in other op
amps. With t he curren t mirror
circui t at t he non-inverting
input, si ngle supply o peratio n
is possi ble.

l ns te a d of ampl ifying
vol tage diffe rences bet ween
t h e in v ert in g a n d
non-inverting inpu t terminals,
this amplifier responds to
curre nt differe nces. The
d i o d e between the
non-i nverting input and
ground is actually a transistor
with collector and base
connected togeth er and the

emi tter on ground. With IC
fabrication techniques, this
" diode" transisto r and Q1
h a v e al most id en t ic a l
c ha racte ristics and track
closely over wi de temperature
ranges. With this situa tio n, it
can be shown that the current
into t he no n-inverting inpu t
and the collecto r cur rent of
Ql arc eq ual. Any current 11
flowi ng into the non -inverting
inpu t is "mirrored" about
ground and is extracted fro m
the base current for Q2
flowi ng into the inverting
inpu t. If 11 and 12 arc equal,
the net current into the base

"-
"- f-~ out""t

J. ....• • .. • • •
'to-> . .~,\•

•

:::>

:> •

, , • • • • ,
G"ou~oX

Fig. t. LM3900 amplifier circuit.
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Fig. 2. LM3900 pin connections. Top view of tc:



Fig. 3(b). Non-invert ing amplifier.

have the ext remely high gain
of the 74 1 type of op amp at
de and very low freque ncies,
but at 1 kHz and above it is
about the same. The 3900 is
internally compensated for
t h is freq uency rol loff
charac te ristic.

Wi th the bias ing schemes
shown, the LM3900 can be
used for any application
requiring an op amp . By
applying two input voltages
through high value resistors,
one to the inverting and the
other to the non-inverting
input, the device functions as
a comparato r for the inputs.
A square wave oscillator is
shown in Fig. 4. In this
circuit, when th e op amp
outpu t is at the high level,
c u rr e n t flow s in to the
non-inverting inpu t via both 2
meg resistors. Wh en the
capacitor charges up to a high
eno ugh po tential , cu rrent
flow into the inverting input
fro m th is source causes the
op amp output to switch over
to the lo w state . With the
output low, the effect ive
limi ting resist ance at the
non-i nverting input is now 2
megs, cutt ing its curren t
source in half. As t he capaci
tor discharges and reaches
lower vo ltage level where the
current into the invert ing
inpu t is low eno ugh, the
ou tpu t agai n switc hes high
and the cycle repeats. By
juggling the bias resistor
values , different duty cycles
can be obtained to produce
vary ing pulse wid th outputs.

Low Frequency Phase
Locked Loop Circuits

The ent ire loop can be
built using one 3900 IC chip,
a few res istors and capacitors
and one switching transistor.

.,
"'~ .. iiii:"iiO

...l! (OHMSl

Fig. 4. Square wove oscittator.
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the current at the inverting
input.

F ig . 3(b ) sh o ws a
n on- inv erting amplifi er
circuit. Note the biasing
arrangement here . Again the
dc level a t the o ut put is set at
half the suppl y voltage. In
this case, R2 and R3 are
equal , but the bias potential
for R3 is at half the supply
voltage as determined by the
voltage divider R4 and R5.
Si nce the currents (de ] at the
inp u t term inals tend to
equalize, the output voltage
biases off at Vcc /2.

The expression for the
vol tage gain of th e
non -invert ing amplifier takes
into account the impedance
of the d iode at the
n o n - invert ing inpu t. With
values in the megohm range
for R2 and R3 th e effect of
Rd is negl igiblc .

For a ll prac tical purposes,
both amplificrs shown in Fig.
3 have a voltage gain of tcn
(20 dB). The dc level at the
o u t p u t be ing h a lfw ay
between the supp ly voltage
a nd gro und allows for
maxi mum o u t p ut swing
before li miting. The LM3900
has an open loop gain of 70
dB out to 1 kHz and drops
off li ncarly at 20 d B per
d e c ad e with unity gain
occurring at app ro ximately
2.5 MHz. Thus it docs not

,
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package. The amplifiers share
common biasing circuitry but
are otherwise independent for
signal paths.

Typ ical Bias Circuits

An inverti ng amplifier
circuit using the LM3900 is
shown in Fig. 3(a ). The
resistor at the non-i nverting
input is tied up to the
positive supply voltage. Since
its value is twice that of the
feedback resistor R2 and the
currents at the inp uts attempt
to equalize themselves, the de
potent ial a t the amp lifier
out p ut biases off a t
approximately half the de
supply voltage. That is, the
same current flows fro m the
output thro ugh R2 to the
invert ing inp ut as fro m the
posi tive sup ply voltage into
th e non -in vertin g input via its
bias resi stor. Since R3 is
t wice the value of R2, the
ou tput de level is half the
supply voltage.

Ac signal inpu ts throu gh
the coup ling capacitor ma ke
the ou tput follow the input
with a voltage gain o f R2/R1.
Note that th e o utput is
inverted wit h respect to the
input.

The inp ut bias current
requ ired by the IC is
extremely small as compared
to a regu lar tra nsistor
amplifier. Values as low as
30-50 mA may be used , thus
the relatively large value
resistors. The normal bias
current for the non-inverting
input should be limited to
something like the 10-100uA
range for optimum operation.
Larger values tend to
o verdri ve the current mirror,
changing its gain from unity
as required to properly mirror

")1

Fig. 3(0). Inverting amplifier.

• IICC )

of Q2 is balanced out and
current differences between
t he two terminals are
amplified .

As shown, the collector
loads for the internal
amplifying transistors are
current sources. They present
high impedance loads for
these stages and achieve very
high voltage gain. The output
stage current is set at about
1.3 rnA by its cur rent source.
Thus a package of four of
these amplifie rs draws 5·7
rnA idling current. Wi th the
internal biasing circuit this
current drain is relativel y
i ndepe nde nt of supply
voltage.

T o pr o v i d e f or
ampli fication with reference
t o vo lt a ges, th e input
terminals are connected to
the signal and bias networks
th rough rather high value
re si stors , wh ich convert
voltage change s into current
changes the amplifier can
wo rk with . The ent ire
configuratio n can be thought
of as a transisto r common
emitter amp lifie r with a ve ry,
very high be ta and provided
with a non-inve rting input. As
can be seen in the various
circui t diagrams, the LM 3900
amplifier symbol is drawn
with a cu r re nt so urce
between the inpu t terminals
and a current arrow at the
no n-inverting input. This
helps distinguish it from
conventional op amp types
and also indicates its current
differencing type operation.
It is sometimes called a
Norton amplifier to help
make the difference
identifiable.

Fig. 2 shows the pm
connections for the four
amplifiers in a 14 pin IC
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to the low state during the
time the input signal is high
and the vco is low. Otherwise
the vco signal takes over and
drives the output back high
due to the 2X difference in
input resistors. The average
dc level at the output of U2
shown in Fig. 6 is about 3/4
Vcc.

The RC low pass filter
smoothes out the U2 output
to drive the vee input. If the
input freq ue ncy changes, the
resu lting phase change will
cause the phase detec tor
output to d rive the vco suc h
that it follows thc input
signal. As the resulting phase
di ffere nces approach zero
degrees and 180 degrees, the
vco drops out of lock with
the input. During lock the
phase detector output will be
somewhere between 1/2 vee
and Vcc. A little study of the
phase diagram in Fig. 6
should help clarify this. The
important point in
understanding loop operation
seems to be grasping the fact
that it locks onto an
incoming signal by virtue of a
p h a se d ifference between
inpu t and vee such that the
phase detecto r de output is
r ight to make the vco
f re qu en cy eq ual to the
incoming frequency.

By applying the input
signal to the vertical channel
of an oscilloscope and U4's
ou tpu t to the horizontal
channel, locking can be
observed as the input

I P>tASf I LO. I'llSSl
OfTfCTOll l"lT'f1l I ·veC· " ·l<IVOC

I I I, I
I ...• U2 I I
I - 1 39 M I
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Fig. 6. Phase locked loop using the LM3900.

values of capacitance are in
order , even for frequencies as
low as 1 kHz.

The vee square wave (U4
output) and the limited input
signal (Ul output) are applied
to U2 which is used as the
phase detector portion of the
loop. Note that the resistor at
the inverting input of this
stage is approximately twice
the value at the non-inverting
input. Thus the signal from
the vco tends to take over
and control the ou tput of U2.
When the input freq uency
becomes close enough to the
oscillator free r un ning
frequency, the loop wil l lock
onto the incoming signal and
remain in lock fo r frequency
variations within the lock
range. The capture and lo ck
ranges are set primari ly by
the values of RC in the single
low pass filter section.
Experimentation is in order
here as well as in other parts
of the circuit.

Once the loop is locked to
the incoming signal, the vco
frequency and the input
frequency are identical
except for a slight differe nce
in phase. It is th is phase
difference which keeps the
loop in lock by applying a dc
outpu t f rom the low pass
fi lter to control the vco
frequency. Fig. 6 shows the
situation for a phase
difference of 90 degrees
between the o utputs of Ul
and U4. With these inputs,
the output of U2 can only go

"

...

output , it becomes a
rudimentary form of digital
voltmeter since it can be
adjusted with the 1 meg pot
so that 4 volts input produces
400 Hz at the output,S volts
gives 500 Hz, etc. The
li nearity between thrce and
tcn volts input is within one
half a percent. Not bad for a
simple circuit. This curve was
run with a supply of 24 volts.
Higher values of Vee arc
desirable to get good range
and linearity. In many
applications linearity is only
required over a fairly narrow
range and this vco will easily
do that.

Fig. 6 shows the diagram
for the complete phase
locked loop. All four
amplifiers in the LM3900 are
used. U2, U3 and U4 make
up the three basic sections:
vee, phase detector and low
pass fil ter. U1 is used as an
ampli fier fo r the inpu t signal.
This stage provides a square
wave output swinging over
almost the entire supply
voltage range. The output
symmetry is set by the 10 k
potentiometer at the input. It
limits to square wave output
for any input of over a couple
hundred millivolts rms. The
input impedance is strapped
down to about 600 Ohms to
make it compatible with
typical audio generator and
communications receiver
outputs.

The vco is the circuit
discussed prev iously. Note
that the capacitor in the
integrato r section is madc
variable to set the free
running frequency. Wit h the
high impedance of the
LM3900 and the large
external resistors, rather small

The main portion of the
circuit is involved with the
voltage controlled oscillator.
A diagram for a vco using two
sections of the 3900 is shown
in Fig. 5.

The fi rst amplifie r in the
vc o fu nc t io ns as an
integrator, and the second is
connected as a Schmitt
trigger with wide hysteresis to
monitor the output level of
the first stage. When the
Schmitt output is high, the
transistor is turned on and
diverts current away from the
non-inverting input to
ground. During this time, the
current through Rl into the
inverting input causes the
integrator output to ramp
down toward ground.
However, when the lower trip
point of the Schmitt circuit is
reached, the transistor is
turned off, and curren t into
the non-inverting input causes
the integrator output to turn
around and ramp back up
toward the positive supply.
Note that the current into the
plus input is twice that into
the minus input. (R2 is half
the value of R1.) With
current into both inputs from
the source, the effect of
current into the plus input
overcomes that at the minus
since it is twice as large. \\tlen
the Schmitt circuit flips back
over to the other state (high
output), the transistor again
diverts current from the plus
input, and current through
Rl ta kes over making the
integrator outpu t again ramp
down. And so the process
repeats.

The vco circuit alone can
be useful and an interesti ng
one to breadboard. With a
frequency counter on the

Fig. 5. Voltage controlled oscitknor, Note that this circuit has
very linear response between 2 and 12 volts.

58



freque ncy is swung into the
capture range of the loop.
Then, as the frequency is
varied withi n the lock range,
th e Li s s aj ou s pa tter n
indica tes the ph ase d ifference
while still mainta ining loc k.
This scope presentation is
worth a thousand words
wh He breadboard ing the
circui t. During lock, the
scope display is steady as a
roc k.

Depend ing u pon th e values
used in the low pass filt e r, the
lock and capture range can be

varied somewhat for specific
applications. The values for
the circuit in Fig. 6 are
su i ta ble for a center
frequency o f 2200 Hz which
is adjustable by the va riable
capacitor in the 'leo. Init iall y,
out of lock the loop captures
over a range of about 1900
Hz to 2450 Hz. Once in lock,
it will maintain lock over a
wider range, approximately
1550 Hz to 2900 Hz.

RTTY en thusiasts will
note that th is freq uency
range includes the normal

tones used in that mode. The
dc outpu t variations at the
low pass fil te r arc rather small
with a 170 Hz shift in
frequ en cy, bu t adeq uate to
dri ve an fC comparator stage.
This makes a single ter minal
unit with the addition of
some sort of keying circuit
for the TTY selec tor magnets.
Additional filtering of the
low pass filter output is
required befor e driving the
comparator to elimi na te fa lse
triggering o f the slicer stage.
Other than actually driving a

printer with this circuit, no
further work was done on a
terminal uni t for RTIY.

Ho pefull y, this article will
be of interest to those inter
ested in experiment ing. T he
LM3900 itself is so useful in
all sorts of applications that
after playing with the phase
locked .loop circuit , the Ie
can be put to good use in any
number of ways. Most of the
ads featu re this chip for
about a half do lla r, so gett ing
a few to try is certainly worth
the small investmem. w
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Roger C. Galllt-airh WA3TCO
RD ~2 Box 93-2
Guys Mills PA 16327

The Logic Grabber

--selected interval logic tracer (S.I.L.T.)

....
"

S.I.L.T. unit, however, as a
dynamic lo gic probe, as it
allows one to make logic level
measurements on t he most
complex and high speed
digital logic circui try o ne
would expect to find in any
ham shack. It will do th is
even while the circuitry is in
normal operation. Time
periods no longer than 20 or
30 nanoseconds may be
"froze n" out of any longer
period of t ime and exami ned
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T he logic probes which
are described in amateur

radio magazi nes today are
wha t I call static logi c probes.
That is, they requ ire that the
logic levels they are checking
not change at all during the
measure ment period, or at
least not so fast that the eye
cannot fo llow. This is fi ne for
simple low speed circuitry,
but won't work well for com
plex or high speed circu its.

I wo uld describe the
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SN7400 Number Gate Type in diagr.m )

SN7400 NAND gate OONDQ1
SN7402 NOR gate 02NRO I
SN7404 Hell Inverter 04 HXOI
SN7408 AND gate 08ANO I
SN7 410 NAND gate l ON DOl
SN7420 NAND gat e 20ND01
SN7 430 NAND gate JONDOl
SN7442 BCD to decimal cecooer 42B001
SN7473 JK f lip flop 73F FO I
SN7475 Bistable latch 75LHO l
SN7489 RAM 89RM01
SN7490 Decade counter 9000)1
SN7493 Binary counter 9JBCO l
SN74107 JK flip flop 107FF01
SN74 150 Multiplexer 150MXOl
SN74195 Shr! t register 195 5R01
SN74200 RAM 200RMOl

Table I. (a) Coding method. Code is typed or printed on
maskinq tape and applied to bottom of ICs. This saves much
referencing to the layout diagram and helps avoid wiring to the
wrong IC (b) Suggested list of codes.

Fig. I. The baste S. 1. L. T. circuit. R l makes certain that the VI
"CL" input is positive enough to enable V I. R2 is used to
sotisfy TTL rules and may be replaced by a TTL input or LED
readout load.
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at your leisure for proper
pulse coincidence, absence of
pro per pulse at a specified
t ime, presence of a wro ng
pulse, etc. This enab les the
ho me bre wer to determine if
hi s d igital logic project is
working properly, or to trace
any troubles that may crop
up in a part icular digital logic
project.

In this article I will
attempt o nly to describe the
heart of the S.I.L.T. unit . The
variations that any particular
user may want to include
with this unit arc unlimited,
and determi ned by the type
of use to which he intends to
put it . You might co mpare it
to a basic meter movement or
a cathode ray tube, and the
thousands o f different uses
they may be put to.

In the cases o f very com
plex and /or high speed digital
circuits, the S. I.L.T. can take
the pl ace of the much more
ex pensive triggered sweep
scopes in most amateur appli
cations. The S. I.L.T. cannot,
however, display waveforms.
It can o nly tel l you if a
particular logic state (high or
low) is present at any given
instant of tim e - a very
useful bit of knowl edge, if
you think about it .

Fig. 1 shows the basic
S.I. L. T. unit. It uses two very
common ICs. One is the 7475
quad bistable latch, and the
other is the 7473 or the
74107 dual JK ni p fl op . The
o nly difference between the
747 3 JK flip flop and the
74107 JK flip fl op is the pin
basing diagram. In the 747 3,
Vee is pin 4 and ground is pin
11. In th e 74107, vee is pin
14 and grou nd is pin 7. Since
the ot her pi n connections are
also different, I would suggest
that when o rdering these
from your suppl ier you ask
for a data sheet for the un its
you are getting. As far as
electrical and logical opera
tion go, the 7473 and
74107 are ident ical. For some
unknown reason the differ
ence between their prices

-
- ---....
--\>

....---~

----~;;1

-

varies from one supplier to
the next.

Circuit Theory
Before I d iscuss the opera

t ion of this circui t, let me
review the operatio n of the
two ICs. The ou tputs of the
JK flip flops will toggle (or
shift) logic states at each
negative going (high to low)

•

transition of the logic level
(at the "C" or "clock" input)
only if two ot her logic situa
tions are satisf ied. Firs t , the
"Ct," or "Clear" input logic
level must be high. Seco nd,
the "l" a nd " K" inputs must
also be at a h igh logic level.

If the "CL" input is a logic
level low, the flip flop will
clear and the outputs will be

--

forced to a reset state. That
is, the Q output will be
forced to a low logic state
a nd the Q out put will be
forced to a high logic state.
Logi c level transit ions at the
"C" input will have no effect
on the outputs while "CL" is
low.

If the "CL" input is high
and both the " !" and the
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Fig. 2. The D.5.I.L. T. circuit. Cl and C2 are used to provide a direct ground for logic pulses.
vee and GND connections to ICs are flat shown, but should be bypassed with at least .001 uF
caps. Resistors are Mor 14 Watt.

pulse hits U2's "CL" input
and U2 is reset, U2's Q
output goes low, and U3 's 0
outputs freez e on whatever
data was present at that
instant.

In my own S.I.L.T. units 1
use LEOs for reading ou t the
data frozen at the outputs.
Other readouts might be a
YOM, VTVM, BCD to
decima l de coder w ith
numeral readout, etc. This
will depend on your applica
tion. Once you have recorded
the data from the outputs,
you can hit the reset button
and another reading can be'
taken, or you may want to
move your " 0 " inputs and/or
Ul " C ' and/or U2 "CL"
inputs to other points in the
circui t.

Th ose who have bui lt
digital freq uency counters
will recognize this circuit,
since it is the same as t he
hold latches in a counter .
One difference is my method
of using flip flops, and the
idea of using this circuit as a
test instrument.

Yes, the S. I. L.T. unit is
very simple, but its uses are
almost limitless. Fig. 2 is one
example of how I first used
the S.I.L.T. pr inciple. This
unit is a " Depende nt" or
D.S.I. L.T. I call it "depen
dent" because the basic
S.I.L.T. unit depends on
timing pulses from within the
digital unit under test to reset
the U2 flip flop .

The operation of Ul, U2,
and U3 is the same as in Fig.
1. U4 and US are also 7475s
and are added to the Q
output of U2 so that three
times as much data can be
displayed for each test. LEDs
LD-l through LO-14 are com
mon red mini- LEOs. LD-l
through LO-12 are readouts
for the quad latches, and
LD-l 3 and LD-14 are used LO

keep track of the switching
conditions o f Ul and U2.

If Ul is reset and Q is low,
LD-13 will be off. When Ul is
tripped, Q goes high and
LD-13 lights to let you know
Ul has been tripped. Wh en
U2 is tripped, Q goes high

tripped as described in the
last paragraph and its Q logic
level drops from high to low.
Since this output is also tied
to U2's " C" input, the high
to low transition trips (or
toggles) U2. Also, since U2 's
o is tied to its " 1" and " K"
inputs, U2 also latches up just
as Ul did. Again, U2 won't
reset un til its "Cl," input
goes low.

Since the switch used to
ground Ul 's " CL" input is a
manual normally open push
button, Ul won 't be reset
until you want it to be. U2's
"CL" input is a test lead , just
as Ul 's "C ' input is. Now if I
connec t U2's "CL" input to a
timer, I can cause U2 to reset
at any time I choose after
Ul 's " C" inpu t has been
tripped. More on this timer
later.

Once U2 has been tripped
and its Q o utput has gone
low, its Q output will go high.
Since this is t ied to the "S"
inputs of the 7475 quad
latch, the Q outputs o f this
latch will follow any data
present o n the " 0" input s. At
that instant of time I select ed
after Ul 's " C" input was
tripped , a logic level low

.,

If the "CL" input of Ul in
Fig. 1 is grounded or at lo gic
level low, th e outputs will be
a low at Q and a high at Q. If
the "CL" input is then un
grounded, it will be pulled up
to a high level through
resistor Rl. Now, since Q is
st ill high and it is connected
to the " I" and "K" inputs,
the flip flop is enabled. A low
to high transition on the " C"
input will have no effect , but
a high to low transition on
"C" wil l toggle th e flip nap.
The Q out put will become
high and th e Q o utput will
become low. Since the " I"
a nd .. K" inputs are tied to
the Q output , they will also
be low, and, as I said earl ier,
thi s disables the flip nap but
docs not reset th e outputs.
Any fur ther activity at the
"C" input is ignored by the
flip flop. Ul is effectivel y
latched up until a low is
applied to the " CL" input .

The Ul Q output is also
tied to the " C" input of U2.
For the moment, let's assume
that a high logic level is
present at U2's " CL" input,
and that U2 has been reset.
That is, U2's output s are Q ::::
low and Q :::: high. Now Ul is
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"K" inputs are low, logic
transitions at the "C" input
will also have no effect o n the
out put. However , unlike a
" CLl> logic low condition, the
outputs will not be forced to
a certain logic state, but will
hold whichever logic state
they had before the" J" and
UK" inputs went low.

The "S" or "Strobe"
inputs of the 7475 quad
bistable latch work in a
manner remini scent of the
"1" and " K" input s of the JK
flip fl op. Some call this input
" C ' , o r " Cloc k." When the
" S" inputs are at a high logic
level, the " 0 " outputs will
reflect exactly the logic levels
of their respective "0"
inputs. When the " 5" inputs
go to a low logic level, the
data present at the Q outputs
is frozen and , even though
the " D" input s' logic levels
may change, the data at the
"0" o utputs will remain unt il
the "S" input s go to a high
logic level again . It is worth
noting that this IC also has
the complementary Q ou t
puts.

Wi th all o f th is in mind , I
will now go into the opera
lion of the basi c S.I.L.T. unit.
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Fig. 3. D.5.1. L. r. layout is very handy for wiring and later troubleshooting. A ll parts except
wiring and capacitors are shown. Caps should be disc types and lie flat across IC p ins.

char ts shown in Table 2.
Fol lowing this ta ble I made
no wiring errors and the u nit
worked fine the firs t time.

I used common pins cut
o ff to about three eight hs of
an inch lengt hs to ru n the
wiri ng throu gh the side of the
plastic box . Co mmon pins
tha t are attracted to a magnet
see m to take so lde r best.
Aga in, silico ne rubber sea ler
ho lds these firml y in place.
You have severa l cho ices for
the ot her end of your test
leads. A large or small alliga
tor clip will allow you to
make simultaneous contact
with no fewer than two IC
pins . This is no t exac tly what
I had in mi nd. One good
choi ce is the GRA BBER
Model #3925 mini test clip ."
Th is, in my op in ion, is the
bes t cho ice, but for uni ts
with as many data and t ri gger
input leads as my D.5.I.L. T.,
t hese clips could make up a
large percentage of the cost.

The choice I made was to
use about two fee t of :.!t26
Beldsol wire for each lead and
to solder the test lead directly
into the circuit under test.
Thi s sounds like a night mar e,
bu t it really is very easy ~

especially o n the so lde r side

to the bottom o f the lC,
Better ye t, use the coding
system shown in Table 1.

The wire I used is #26
Bcldsol ena mel. It ha s an
insulation that melts off
when a h igh temperature
solderi ng iron is applied to it.
Don't worry if you sho uld
accidentally touch the wire
with t he solder ing iron. The
insulati on doesn't come off
th a t easily. Neatness In

wiring, in this case, is an
invitat ion to disaster . Direct
point-to-point wiring is pre
ferred. Do not bundl e your
wires, as these bundles are
fair to excellent transformers
for digital pul ses . Use extra
heav y wiring or copper
strappi ng for th e B+ and
grou nd wiring, no t so mu ch
because of high cur rent re
q uireme nts, but to cut do wn
the im pedance to high f re
que ncy square waves.

Using this sys tem with
seven or eight lCs , I soon
found that wiring errors are
next to impossible to avoid.
So I developed an idea similar
to that used in kit constr uc
tion. First, I developed the
code shown in Table 1. Then,
using the pin numbers shown
in Fig. 2, I made up the
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a lmost a lways develops some
where.

IC sockets are an excellent
choi ce if you don't mind
ha ving more invested in
soc kets than in ICs.

The method I fina lly chose
was a variat io n of the
me thods described in a Ham
Radio ar ticle.' First , I
decided o n a layout (see Fig.
3). Then I chose a plast ic box
o f proper size. Next, silicone
rubber sea le r was applied to
the top of an IC and the IC
was placed upside down in
the bottom of the box so that
its legs were pointing upward.
Be caut ious that you position
pin 1 of each IC in t he same
direction each time, or you'll
have trouble ide ntify ing the
pins. All ot her parts, LEOs,
r e si s t o rs, and ICs were
mounted using th is method .
If a part needs to be rep laced,
it is easy to pry it up and
" glue" in another.

If you tip a couple of tCs
upside down o n a tabletop,
you wil l soon discover that if
yo u don 't already know the
IC number, you've got a
probl em . Not so. Type the
number on a small strip o f
masking tape. Cut and tr im
the tape to size a nd apply it
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and L[).. 14 Iights. When U2 is
reset , Q goes low and L().14
goes out. R1-R4 are current
limiting resistors for the
LEOs. Switch 5 1 is the reset
switch . Switch 52 is used to
reset U2 in case a low pu lse
does not arrive at U2 's " CL"
inpu t.

U6 th rough U9 are 7420
fou r input NAND gates . T he
inputs to these gates may be
con nected in various ways to
the circui t under test so that
a selected number of coinci
dent pulses will trigger the
appropriate response from Ul
or U2. Unused inputs may be
tied to the appropriate reo
sister-driven high or low
terminals.

Ul0 and Ul1 are 7404
hex inverters which invert the
out puts of U6 and US. Their
outputs, a long with the
outputs of U7 and U9, are
fed to the inputs of ICs U12
or U13, which are 7400 dual
input NAND gates.

My purpose in building the
O.5.I.L.T. was to aid in
troubleshooting a digital VFO
that I have in design. You
may not need as many as
three latches, or you may
require more than th ree .
Also, the inputs may vary to
su it you r n eeds. Many
met ho ds of construct ion may
be used. I offer my method
only to give you some ideas.

Const ruction

The first step in the con
struction process is to choose
a wiring method. Printed
circuit board is by far the
best choice. I didn 't choose it
because I hadn 't had mu ch
success with those ten th of an
inch IC p in spac ings, and also
because usually , as soo n as I
finish etching a PC board, I
decide to make a circu it
change . Uses for the
D.5. I.L.T. are so variable and
changing that it may never be
put o n PC board at this
sta t ion.

Another choice is perf
board, with molex IC soc ket
pins. I've used this method,
but it seems that when more
than two ICs are used , a sho rt
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TobIe 2. D.S.I. L. T. wiring tobles from all ICs to their connections. This tokes core of all major
wiring except for some resistor and switch hook ups. The numbers preceded by an ~ indicate the
" fanout " required from an output with more than one connection. Thus, pin 2 of the I07FFOI
goes to 3 inputs. Pin 5 of the I07FFOI goes to 7 inputs, which is close to maximum [about 10
TTL loods in most cases). NC means no connection. BLANK means that the IC has no internal
connection on that pin.

20NDOl 11 BLANK B Ne
Pin To Pin " U7/C 9 LO'

1 USIA 13 U7ID 10 L03
2 USIS

"
vee 11 Ne

3 BLANK 04 HXOl 12 GNO

• U8/C Pin To Pin 13 5 /107FF01

S USID 1 Ne ,. Ne

• 9100NDOI 2 Ne 15 L02
7 GNO 3 8 /20NDOl I. LOI
B 3/04HX01 • 10100NDOl 75LH02
9 U9/A S Ne Pin To Pin

10 lJ9IB s Ne 1 Ne
11 BLANK 7 GNO 2 U4/A

" us/c B 4 100NDOI 3 U4!S
13 U9/D 9 S/20ND02 • 5/107FF01

"
vee 10 Ne S vee

OONDOI 11 Ne • U41C

Pin To Pin " Ne 7 U4/D

1 Ne ' 3 Ne B Ne

2 Ne
,. v ee 9 LOB

3 Ne
lO7FFOl 10 L0 7

• 8/04HXOl
Pin To Pin 11 Ne

S 8/20ND02
1 2/1 07F FOI " GNO

• 12/1 07FFOl 2 ' 3 13 S/107FFOl

7 GNO 3 LD13
"

Ne

8 10 /1 07FF 0 1 • 2/ l07FFQl I S LO.

9 6 /20ND01 S ' 7 ,. LOS

10 4 /04H X0 1 • '2 7SLH03

11 Ne 7 GNO Pin To Pin

12 Ne 8 6 /107FFOl 1 Ne

13 Ne 9 2/107FFOl 2 U5/A

"
vee '0 8 /00NDOl 3 USIS

11 S/107FF01 • 5fl07FFOl
20ND02 12 6 /00NDOl S vee

Pin To Pin '3 $WI s U5/C
1 USIA " vee 7 U5/D
2 U6/B 75LHOl 8 Ne
3 BLANK Pin To Pin 9 LD12

• US/C 1 Ne 10 LDll
S US/D 2 U3/A 11 Ne
e 9/04 HX01 3 U3/ B " GNO
7 GNO • Sfl07F FOI 13 SII07FFOI
8 5fOONDOl S vee

"
Ne

9 U7/A s U3/C I S LD1 0
10 U7/B 7 U3/ D ,. L09

of a PC board. A Wald
portable soldering iron IS a
great help, but IS not
nec~y.ry.

T h e power for the
D.S.I.LT. is robbed from the
unit under test. Bypassing is
the word to worship here. I
bypass every Ie with a .001
capacitor .

Swi tches 51 and 52 are
uni qu e . Man ufa c t ur ed
switches are (a) expensive, (b)
massive , and (c) unnecessary.
I bu iIt my ow n SP5T
swi tches. First, two pieces of
tin or copper are cu t to o ne
quarter inch squares. Then,
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using a center punch, a
dimple is made in the center
of each piece. A one
sixteenth inch hole is drilled
through the bottom of the
plastic case in o ne corner.
The two wires, one from
grou nd and the other from
Ul 's "CL" pin, are passed
through th is ho le. Either wire
is soldered to the di mpled
side of one of each of the two
squares of metal. Next , o ne
wire is pulled back through
the hole until the metal lies
flat against the hole {with the
bump in the meta l facing
away from the bottom sur-

face). The metal is held in
place by, you guessed it,
silicone rubber sealer. Be
careful not to get any sealer
on the exposed surface cf the
metal.

Now, before the sealer
hardens, the other wire is
pulled back through the hole
until the other square of
metal can be posi tioned
about o ne sixtee nth of an
inch abo ve the other and be
held there by just the sti ff
ness of the wire supporting it.
The bumps on the two
squares shou ld be facing each
other and almost touching.

Apply silicone rubber sealer
around the metal pieces,
being very careful not to
force scaler between the two
pieces. The finished blob of
sealer should look similar to
the little sample the sealer
compan y puts on its
cartons to demonstrate its
qualities.

Th is entire procedure
should be repeated on
anot her corner of the box ,
using a wire from U2's "C L"
pin and a wire from a re
sistor-drive n logic low
terminal. Also, blobs of sealer
sho uld be rut on the re
maining two corners of t he
case. Once this scaler sets up,
t he se serve as excellent
nonskid feet for the
D.S.I.LT. When a corner of
the box with the switch in it
is depressed, the two pieces
of metal are forced together.
Releasing the case allows the
elastic qualities of the sealer
to pull the metal pieces apart.

This simple switch saves
much space and money. It
also leaves several of my ham
friends scratching their heads
and wondering where the
swi tch is. Most of these ideas
come fro m try ing to do some
th ing with as little as possible.
They may see m we ird, but
the fact that they work is all
that matters.

I wou ld say that if you
understand the logic of the
D.S.I.LT., you can probably
use it properly on any logic
circuit you understand. You
may even be able to use it to
figure out some logic schemes
that you are not sure of.

If you are just starting to
study logic circuits, however,
I suggest you use the simpler
static logic probes before
building an S.I.LT. type unit.
Alt hough the D.S.I.LT. is a
very simple circui t, its use
does requ ire complex logic. •
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FOR BIG
CB

PERFORMANCE
'OlE NEW

HORIZON 29
Standard 's new dig itally synthesized Horizon 29 CB

outclasses them all . Check these " ASTROPOINT" features
for maximum power and optimum performance.

Horizon 29 Full 23 channel operation from an innovative
"Phase-Lock-Loop" frequency system.

Horizon 29 The only CB radio with " Hear Power" receiver
performance.

Horizon 29 Speaks out with maximum legal power, power
thai nobody walks-on .

Horizon 29 Special 10 watts of aud io power adds fantastic
" kick" 10 outside speaker.

Horizon 29 Mlcrophcne gain control in-the-mike for conve
nient modulation adjustment.

Horizon 29 Remarkable " on frequency" stability even at
high temperatures.

Horizon 29 Inc redible rece iver selectivity/sensitivity with
range extending image rejection.

Horizon 29 All solid state for reliable performance ott-the
road as well as in cars, trucks or boats.

Horizon 29 Positive or negative ground.

Get the facts about the Horizon 29.
the innovative new CB from Standard.

Radio Electronics
386 ~in St ., Medford MA 02 155
Phon. : 617 ·395·8280



SUPER THUNDERBIRD
The UltimateTri-Band

No other antenna gives you performance on 10. 15 and 20 meters equal to the
TH6DXX Super Thunderbird. It's built, without compromise, to be electrically and
mechanically superior to everything else.

Separate " Hy-Q" traps are used for each band and they are factory tuned for
peak performance. You can get optimum results on transmtsston . phone or CW,
with the easy-Io-use tuning charts we supply.

The cast aluminum , tilt-head, boom-to-mast bracket accommodates masts from
1% /1 to 2V2" and provides mast feed-through for stacking with other antennas.
Taper-swaged , slotted aluminum tubing is used for easy adjustments and light
weight. Full circumference compression clamps are used throughout, instead of the
usual, self-tapping screws. All element-to-boom brackets are formed from extra
heavy gauge aluminum.

Hy-Gain's exclusive Beta Match is used to give optimum matching on all three
bands and a positive DC ground path.

For trt-band DX, nothing can beat the Super Thunderbird.

Up to 9.5 dB gain over V2 wave dipole
3 active elements on 20 and 15 meters
4 active elements on 10 meters
25 dB tront-to-back ratio
SWR less than 1.5:1 on all bands at resonance
24' boom. 20 ' turning radius
6.1 sq. ft . surface area, net weight 61 .5 Ibs.
For best results, always use a BN-86 Balun

6·element Super Thunderbird
3·element Thunderbird
3·element Thunderbird Jr.
2·element Thunderbird

Order No. 389
Order No. 388
Order No. 221
Order No. 390

Hy-Gain Electronics Corporation 8601 Northeast Highway Six ;
Lincoln. NE 68505; 402/464-9151 ; Telex 48-6424
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Global Calculations

for the DXer

- -using a hand calculator

Fig. 1. The spherical triangle.

H ave you ever wondered
how far away that OX

location wai? Maybe you've
even been curious enough to
try measuring the distance
from a map - and have found
that it can't be done very
~II. Most maps are either
too small to measure on
accurately, or have inaccurate
distances (thls is the case for
the common Mercator projec
tion), or both. But if you
have a pocket calculator and
know your latitude and longi
tude, you can crank out an
accurate distance to any place
in t he world, wi thin a
tolerance of a few mi les, in a
very short time. You don 't
need pencil and paper, and
your calculator need not be a
$700 programmable beauty,
either. Mine cost $59, and
like many under-a-hu ndred
dollar units, it does the job
nicely.

What is essential is that the
calculator handle trig func
tlons - sines and cosines 
and their inverses. A memory
register i s also useful,
although not essential. This
mea ns the calculator needed
is one step up from the
simple four funct ion types
that are the cheapest. How
ever, there are ma ny units
that list for $100 or under
(and sell for much less) that
will fi ll the bi ll. Incl uded
among these are the APF
Mark 20 (which I used to
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work the examples below),
the Rockwell 63R and 61 R,
the Sears ESR, Unitrex 80SR,
Neves Math, Casto FX-l 0,
Heath IC-2000 (a kit), and
even the Sinclair Scientific
(which I've never seen, but
understand is listed for only
$50). If current ca lculator
discounting practices are any
guide, you ought to be able
to get this one in trade fo r a
pair of 807s and an old
modulation transformer !

Of course, the calculation
ca n also be done, and very
effi ciently, wi th a machine
like an HP-35 or HP-45. The
primary difference is that
these mach ines use Reverse
Polish Notation (RPN) which
involves a slightly different
key ing sequence. The mathe
matics is, of course, exactly
the same as given below.

The basic task is to solve
for one side of a spherical
triangle, given the other two
sides and the angle between
them. What may be a bit
confusi ng , if you look th is up
in a reference on navigat ion
such as Bowditch's Practical
Navigator, is that the lengths
of the sides of the triangle are
stated in degrees in the
formula - degrees as seen
from the center of the eart h.
Here's the standard for mu la:

cos e = {cos alteos bl +
bin allsin blk os CI

where the quannnes are as
shown in Fig. 1. Point A is
your QTH, point B is the
distant location and point C
is the north pole.

Solving this ca n take a lot
of key punc hing, even with a
machine to look up sines and
cosines for you. And the
answer comes out in degrees
on the earth's surface, which
requires a further conversion.
The final blow is that,
although a, band Care angles

s

in degrees, none of them is
directly a latit ude or longi
tude. You'll appreciate why
in the past this type of
figu ring went on mainly on
ships where position changes
slowly. Aircraft navigation
generally ignores lars and Ions
except if an inertial or VL F
navigator is aboard, and those
gadgets contain a lot of com
puter.

For our ham purposes,
however, the formula can be

b
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larger longitude from the
smaller in most cases. What
can tr ip you up is if you 're on
one side of Greenwich and
the dista nt po int is on t he
other. In that case you add.
Three examples should make
t his cl ear :
(1) Hu ntington, N.Y. (730

19' W) to Honolulu, Hawaii
(157

0
55' WI.

C = 1570 55' - 730 1.9'
C = 84

0
36'

Always subtract the larger
from the smaller. What you
want is a positive number of
degrees.
(2) Hunt ington, N.Y. (73

0

19' W) to Moscow, U.S.S. R.
(37

0
40 ' E)

C = 730 19' + 370 40'
C = 110

0
59'

If this addition comes out
to be more tha n 180 degrees,
you've got the long path.
Subtract the result from 360
and call that C.
(3) Hunt ington, N.Y. (730

19' W) to Tokyo , Japan
(1390 28' E).

C = 73
0

19' + 139
0

28' =
212047' (too big)
C =360 ·212°47'

C = 1470 13'
I've rearranged t he stan

dard formula for easier use
and to come out wi th an

(8) (Clear calcul.tOr. but nol t l>o memory. •

and

The..above works fo r any
two points in the northern
hemisphere, and ca n go quite
fast.

With your personal version
of the formu la in front of
you, you can run thro ugh the
calculation (with no goofs) in
under two minutes. If, during
a phone QSO, someone will
give you his latitude and long
itude, you can do the whole
thi ng while he's tel ling you
about his super whizbang
beam antenna, and get back
to him with what we might
call the QTD - t he distance
spanned by t he QSO.

What about the southern
hemisphere? After all, there
are a Jot of countries south of
the equator. No problem,
reall y: We just need a slig ht
change in the formula. It
becomes:

OTO " (69.151 •
[cos·1 II·K,Hsin LATO)+(K2)

. (cos LATO) cos (LON H±LONollJ

Th e o nly d ifferen ce
between t his formula and the
previous one is that minus
sign before " K1 (sin LATD)."
It can easily be ha ndled if
your calc ulator has a "change
sign" key. Just hit it at the
end of line 1°in the step-by
step example. Using this for
Hu nti ngto n to Rio de
Janeiro, Brazil (LAT = 22.54
5, LON = 43.1 5 W), I get a
distance of 4794 mi les.

There you have it - a
fairly simple method to tell
you your distance from any
place in the world. If you
reatly get hooked on th is
game as I have, you might
consider owning The Inter
national Atlas by Ra nd
McNall y. It lists 160,000
places in the world alphabet i
cally wit h the ir latitudes and
longitudes. I'm look ing for
ward to t he day when I can
work the ul t imate in DX. For
me that 's Augusta, in Western
Australia, lat. 34.19 S Ion.
115.10 E, distance from my
QTH - 11 ,794 mi les. Of
course, if I could somehow
arrange to work somebody in
South Hunt ington, N.Y. long
path . . . •

answer in statute miles . The
fina l version is:

d· (69.15) •
[005" ( (.6543) [sin 48.521+ (.75621
• (cos 48.52) cos (73.32 + 2.2)1 J

d • 3596 m iles

d - (69.151 .
[cos·l ((K, llsin LAT O)+(K21

- (cos LATDI cos (LONo±LONH llJ

That 's st ill a pretty for
midable formula, but it can
be worked through without
me mory stacks or parentheses
ke ys, a nd without ever
needi ng a pencil and pa per
(ass um ing yo u ha ve a
memory in your calculator).
The secret is to have t his
formula, with your two con
stants al ready in it, posted in
front of you. STA RT INSIDE
THE PA RENTH ESES AN D
WORK BACKWARDS. Here's
ho w I work an actual
example wi t h my ca lcu lator,
whi ch, like many, has an " F"
button to sh ift the keys from
numbers to funct ions - li ke
si n x, sln-l x, etc. The two
end poi nts are my QTH
( LON H = 73

0
) and

Ancho rage, Alaska iLATD =
61

0
N, LOND = 150 W).l've

rou nd ed off Anchorage 's
coordinates to even degrees.
Do this . It saves keypunching,
and the maximum error
you'll eve r get is 35 mi les. Big
deal.

Th e ca tc u lation we're
going to do is:

d· (69.15) -
[cos·1 [(6543)!sin 61 )+1. 75621

- feos 611 cos l1 5Q-13IIJ

(Gear the calculato r com
pletel y, and fol low the steps
shown in Table 1.)

So the distance from
Hun ti ng t on , N.Y. to
Anchorage, Alaska is about
339 0 miles . Using the
min utes and seconds of coor
dinates as close as I can fi nd
t hem gives 3329 miles. I
don' t find the difference very
significant.

Here's the formula for
Huntington, N. Y. to Paris,
France, which is on the other
s ide of the Greenwich
me r id ian at LATD =

o 0
48.52 N, LOND = 2.2 E ,

(652) (cos 61 ' ) (cos 71' )

WHICH IS

cosine 71'

coline 71' stored

t he angle C

cos 61 ' • cos 77'

COl 61'

I II above stored

sin 61'

(. 111

,6543 . in 61'

C in deg rees

,

0.0834515

0.1090584

0.0834515

0 ,484 81

KEY ST ROKES DISPLAY SHOWS

rn 12J~@JD00G -n

(2) m I C~SI 0.224951

(3) IM+I Or 1._M! 0.224951

(41 [!] [i] [) I C~SI

(SI0IMRIG

'61~D0~~0G

(91~EJ01·~n I 0 .8 74619

(10l0D 008J[l]G 0 .5722638

110 EJIMRI G 0,6S57152

(12) (!J 1 ~' 11 4g.02608

(131001I1DEJ0G 339(l.lS34
Table 1.

I plug these two numbers
into the formula. They never
change, so why recompute
them every t ime? Now we
have

cosc = (Kl) (sin LAT D) +
(K2) (cos LATDI (cos C)

simplified considerably. The
first thing to do is to pre
figure two constants from
your home latitude: K1 = cos
band K2 = sin b. If you're in
the northern hemisphere, side
b of the triangle is 900 minus
your latitude. Huntington,
Long Island, New York,
where I live, is at 40

0 52'
north latitude, so for me

o
Kl = cos b=cosi90- 40 ea-r 

sin 40
0

52' = .6543

o 0
K2 c sinb csin(90 - 40 52' 1=

o
cos 40 52' = .7562

Notice that in rewriting
the formula I've changed
cosines to sines and vice versa
so that latitudes can be used
directly.

That angle C is the differ
ence between your longitude
and LOND, the longitude of
your d est ination. Simple
enough; just subtract the
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David F. MilJer K9POX
7462 La wler Avenue
N ile! IL 60648

Instant Counter Calibration

- - using your TV set

I f this is th e first issue of
73 that you've read in th e

last five years, then perhaps
you haven 't no t iced that we
are over the threshold of the
age of " gnat's eyebro w" fre
quency measurement ! lt's
rather fortunate that the
developm ent of affordable
frequency cou nters paralleled
the recent rapid growth of
two mctcr FM, because the
serious FMer should have (or
have access to ) a reasonab ly
accurate fr equency counter
for nett ing th e crystal s in hi s
(her) rig. The luxury of being
" tal ked-in" o n th e larger
systems has passed . For the
mo ment, let 's suppose th at
you have your own fr equcncy
cou nter; how does one go
about accuratel y calibrati ng
(or at least verifyi ng the cali
bration o f) th e litt le gem?
Faced with this same problem
recentl y, 1 began to loo k
around for somet hing on
hand that would provide a
solut ion (i n the t ime ho nored
" ham trad it ion" ), a nd came
to rest on the TV set , t he
o ne-eye d monster. Now,
before you leave in d isgust ,
stick with me a litt le longer
and see what a handy little
frequency reference a TV set
can be when tuned to a
net wor k station.

All four TV networks,
NBC, CBS, ABC, and PBS,
presently use rubidium Ire-
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quency standards to generate
their color burst, hori zontal
sync pulses, and vertical sync
pulses. Some local stat ions
also use rubidium standards
locked to the network with
which they are affiliated , but
unless yo u are sure, you can' t
count on it (pun?). These
rubidium standards are t race
able to NBS (Natio nal Bu reau
of Standards) of WWV fam e,
inasmuch as the networks are
m o nitored by NBS and
o f fs e ts are publish e d
periodically.

At this point, it should be
explained exactly what a
rubidium frequency standard
is, since it sounds so good .
Rubidium 87 is a metallic
element whos e a to m ic
resonance is 6834.6826 MH z.
Th is natural atomic resonance
o f rubidium 87 is very stable
and not easil y upset by
externa l factors (partic ularly
when properly shielded and
operat ing in a temperature
co n t ro lled c avit y ). The
rubidium unit influences co n
trol o n a crystal osci llator ,
whic h then adopts th e same
orde r of stabili ty as the
rubi dium re fere nce. The
crystal oscillator feeds a fre
quency sy n t hesizer that
contai ns ou t puts of 5.0 MHz
and 3.579554 MHz (color
burst frequency). The long
term (one year) stabili ty of

co m mercially availab le
rubidium standards is ±5 x
10-11, and the short -term
(one seco nd) stabili ty is ±1 x
10-11; th ese figures improve
even more when correlated to
NBS offsets.

The TV sta tio n uses th e
3,579,545 .4 Hz color burst
signal as a reference for its
sync generat ors, which then
derive th e famili ar horizontal
and verti cal sync signals used
to lock th e sweep osci llators
in the home TV receiver . The
gear s are und oubtedly
clicking at thi s point and
you're beginning to eye the
ma hogany knothole with
some quick glances.

Here's how yo u can take
advantage o f those highly
a ccurate signals that are
beaming aro und us, al l of
eight een plus hour s a day.
The easiest way I've found is
to pick up th e horizontal
sync signal, which is in abun
dance inside the cabi net of a
TV receiver due to its use for
the derivat ion of the high
voltage that's needed to run
the picture tu be. This hi gh
voltage spike can be found
anywhere around the f1yback
transfo rmer or th e picture
tu be yoke (which is a safer
area to wor k in). If th e set
has a woode n or plastic
cabinet and your co unter is
sensitive enough, you may

find enough signal to lock on
even out side o f the cabinet
(try the pictu re tube scree n
for o peners). Note that there
is no need to connect either
lead from t he cou nter
directl y to the TV receiver. In
fact, unless th e TV set is
eq uipped with a power trans
former, it wo uld be disastrous
to do so (especially if the
counter is grounded, which It
sho uld be)! Some of the
newer portable TV sets have
no power line isol ation trans
formers and use bridge recti
fier circuits for ac to dc con
version, with the result that
even reversing the ac li ne cord
won 't place th e de common
a t ground potent ial (it 's
always hot ). Thi s situat ion
makes it impo ssi ble to hook
up externally grounded test
eq u ipment to these sets
unless an external isolation
transformer is used. The pre
cedi ng was ment ioned only to
protect the innocent. During
a networ k color broadcast,
the horizontal scanning fre
quency will be 15,734.265
Hz, whic h I have read o n my
Heath 18-1103 by simply
placing a well imutated lead
from t he cou nter over the
defl ect ion yoke on the neck
of the picture tube. You'll
not ice, if your cou nter will
read below 1 Hz, that the
".265" will vary between
cou n ter sampling periods



distor t ions. So as long as
you're not t ry ing to read to
three places below one cycle
(Hertz) , don't fret about 'em
(the purists shoul d be happy
now).

There you have it : no
digging into the circuit ry,
handy at most t imes of the
d ay and night, available
throughout the country, and
very accurate. What more
coul d be asked for ? Just one
thing - better give the TV set
back t o th e wife and
kiddies! -

medium term stabi li ty of
your counter. Whether or not
you actually watch the pro
gram on the TV screen is
strictly up to you.

There are some inherent
errors in the system just
described (such as distort ion
in the microwave relays used
for cross-country TV signa ls,
transmission and multi-path
distort ions wit hin the local
"ether," and distor tions that
take place wi thin the TV
receiver itself) , but these are
phase and not frequency

color mobi le units now have
rubidium standards on board,
with the possible exception
of the small news " mi ni-cam"
units, so that even in-the-field
sporting events will provide
accurate sync signals. One
more thing: Don' t be in a
hurry. Give yourself enough
time to average t he reading
over a 10 or 15 minute
period. This will give the
clocking oscillator in the
counter time to stabilize after
adjustment, and also will
permit you to observe the

(because you're not phase
locked to the signal, but t his
is reall y splitting hairs). It
should hit ".265" occa
sionally. On most counters, if
you're within a couple of
cycles of 15,734 Hz, you're
in good shape. Incidentally,
you can use a black and white
TV instead of a color set,
because its horizontal osc il
lator is locked to the color
standards (H and V sync
pulses) as well. Just be sure
you are tuned to a network
color program. Most network

,---,,------------------,
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AX- l0 TRANSMITTER AM 1A RCVR MOOEM

* Aptron Laboratories
Box 323 Bloomington IN 47401

Model 114-310-003

$8.25
One of 8 models,
all sure-handed . . .
smooth operati ng
.. . priced from
$6.65.

WM. M. NYE COMPANY, INC.
1614 -1 30lh Ave. N.E., Bellevue, WA 98005

B8st for beginn8rs . . . preferred by pro'sl

NYE VIKING SPEED-X

Whether you're a " brass pounder" or a " side swtper"
insist on the sure, smooth feel , and the long-lasting
Quality that is buill into every NYE VIKING KEY.

Pr ices subject to change.
Availab le at leadin g dealers aro und the world or

write for a descri ptive catalog.

NYE VIKING SUPER SQUEEZE KEY
Fast, comfortable, easy • • • and tunl

Model SSK-1 (shown)

$23.95
Model SSK-3 (has
sub-base 10 hold
any SPEED-X Key).

$26.95

•••Inflation
for '76 r--.-

Dlv. of Bob Whan & Son Electronics, Inc.
2400 Crystal Dr., Ft. Myers, Fla. 33901
All Phones: (813) 936·2387

Send 10~ for new catalog

1"..0 CRYSTALS FOR
tJle\el C\\i1.el\S Marine

611l\d Radio

~fm]
CRYSTALS

FOR FREQUENCY STABILITY
Depend on JAN Crystals. Our large stock of quartz
crystal materials and components assures Fast
Delivery from US!

We're Fighting
No Price Rise

CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 131U) ..•. •. •.•....... .... $4.50
1000 KHz (HC 6JU1.. .. .. .. .. .. .. .. .. .. 4.50

Almost all CB sets. TR or Ree _. _. _.. $2.50
(CB Synthesizer Crystal on request)

Amateur Band in FT-243 • .• .• ....•.•.• .• ea. $1 .50
................. . 4/$5.00

SD-Meter •....... ...... $3.00 (t en-meter not avail.)
For tat class mail . add 20' per crystal. For Ai rmai l,
add 25'. Send check or money order. No dealers,
please.

71



Fig. 1. Low cost 10 Watt ATV transmitter (exciter left,
amplifier right).

H ere 's a compact 10
Watt fast scan amateur

television (ATV) transmitter
with audio on the video
carrier and T/ R switching
that can be built for about
$120 (Fig. 1). The rig incor
porates the video exciter
described in the June 1976
issue of 73 to drive a quasi
linear 10 Watt 3/4 meter
amplifier. No amplifier tune
up is required since it utilizes
the Motorola MHW-71O
sealed power module. (For
theory of operation of this
module in the ATV mode,
refer to Nov/Dec 1975, page
37 of 73.)

Operating at 13.8 V de,
the transmitter draws about
2.7 Amps from an external

regulated power source.
Linearity and frequency
response performance is
shown in Fig. 2.

As noted above, the con
s truction details for the
exciter have already been
given; therefore only the
amplifier circuit will be
described here. Several differ
ent mounting arrangements
are possible, so you may wish
to deviate from the following
procedure. Of course, both
the amplifier and exciter can
be collocated in the same
enc losure; however, experi
mentalists may prefer t he
two-box modular approach to
effect rapid exciter or ampli
fier interchange with future
designs.

Super Simple 450 MHz Rig

-- go ATV with a $42.50 module

Bruce J . Brown WB4YTUIWA9GVK
4801 Kenmore Ave #1022
Alexandria VA 22304
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Fig. 2. Performance curves, 10 Watt A TV transmitter. All vertical scales uncaubrated. Power:
13.8 V de @ 2. 7 A. (a) Linearity: top scale - video in; bottom scale - detected rf output; 10
useckiiv horizontal; 10 Watts out (average). (b) Frequency response: top scale - video in;
bottom scale - detected rf output; 10 usecktiv horizontal; burst order (in MHz) - 0.5, 1.5, 2.0,
3.0, 3.58, 4.2.
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on the PC board (mo dule pin
7). Solder th e cable shield
direct ly to the gro unded por
t io n on the BNC connector.
The ot her sh ield is inser ted in
the ho le provi ded on the PC
board and so ldered to t he
fo il. All shie ld lengths must
be as short as possible.

14 . Solder the W' lo ng
center conductors and shields
of the two 4" long cables to
BNCs "A" and " R." Also
solder the W' long center
co nduc to r and shield of the
6W' cab le to "OUT" on the
PC board (modu le pin 1 ).
Agai n keep shield lengths as
short as possible.

15. Solder the 1W' long
center conductor of the cab le
f ro m the PC board to
term inal A of the relay.
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Fig. 6. 10 Watt ATV amplifier PC board, component side.

are). The relay soc ket is not
used. Solder all copper fo il
pieces togethe r to insure a
goo d sh iel d.

10 . Posit ion the relay as
shown in Fig. 9. Terminals A
and B will be up. Solde r the
# 8 ter mina l to the copper fo il
at the end of the re lay
opposi te from the contacts.
This will partially secure the
relay in place while also
groundi ng the relay 's shie ld.

11 . Solder wire fro m the
ground tcrminal to terminal
#4 o f the relay. Solder a wi re
fro m t he feedthroug h capaci
tor (+ V dc) to terminal #1 of
the re lay.

12. Prepare four RG-188
cables as shown in Fig. 10.

13. Connect the 3" cable
fro m the " IN" BNC to " IN"

" O T Oft OI,. ~

"~IV ' 7' O

Fig. 3. 10 Watt amplifier schematic. K 1 is Archer (Radio
Shack) # 2 75-206 relay. LJ is Ferroxcube. VK20G-20j4B.

5. Usi ng four #8 screws,
lockwashers and nuts, bolt
the corners of the heat sink
to the chassis .

6. Solder all seven pins of
the module to the PC board
(pin numbers shown in Fig.
7) .

7. Mount 3 BNC connec
to rs, feedt hrough capacitor
a nd ground lugs to chass is. As
shown in Fig. 9, also secure a
#8 ter mi nal lug to o ne of the
screws hold ing the heat sink
to the chass is. This is the
relay gro und lug.

8. Run twisted # 20 wires
fro m the feedthro ugh capaci
tor and gro und lug (next to
fee dthrough) to + and GND
o n the PC board respectively.
Solder a 500 uF electro lytic
capac itor across the feed
through and ground lug.

9 . Completely cover the
transparen t plast ic sides and
end of th e relay with copper
foil. Also run a .2" str ip of
foil across the bottom of th e
relay (where the co ntacts

5/'6 V~ "" I "" ,.
~~ ~

~8 L J': e e
e • "' • •
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Amplifier Construct ion Pro
ced ure

Refer to Parts List and
Fig. 3.

1. Drill holes in chassis
and heat sin k per Figs. 4 and
5. Make sure th at holes in
heat sink line up wit h holes in
chassis.

2. Referring to Fig. 6,
mou nt a ll co mpo nen ts to PC
board . (Fo il layout for board
is shown in Fig. 7.)

3 . Us ing t w o #4· 40
screws, lock washers and nuts,
bolt PC boa rd to two " L"
brackets as sho wn in Figs. 8
and 9.

4. Spread heat sink co m
pound over back of heat sink
a nd Mo t o ro la MHW-710
module. Pl ace modul e o n
inside of chassis and heat sink
o n outsi de. Place PC board
m ou n t ing b ra c ke t s on
module. Position brackets,
module and heat sink so that
all ho les line u p. Bolt all
together wi th two #6-32
screws, lockwashers and nuts.

Fig. 4. A TV 10 Watt amplifier chassis drill guide. Notes: A ll
dimensions are in inches. All measurements are from outside
edge of chassis. Chassis is LMB #139. Guide is not drawn to
scale.

- 1 0 1 ~- ~ .. " W_710 PIN NO s-------l :,r-=h• • .. , , ,

~~ 0 0 116~ T
0

0

~o ,"
0 ~ ~ 0 --.l" O GND 0"'

I ~• '"

1. ,.-- --,
~ 1I6

T

T

Fig. 5. Heat sink drill guide. Heat sink is International
Rectifier HE330-C or Wakefield 623-K.

Fig. 7. 10 Watt A TV amplifier PC board, foil side . A ll
dimensions in inches. Board is glass.
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Fig. 8. PC board, prototype shown. Fig. 9. Internal (bo ttom) view.

Fig. 10. RG-188 cable preparation.

Important Design Notes

Amplifier power out put is
hig hly dependent upon power
su pply voltage. A 1 volt
d ifference can result in a 3
Watt difference in o ut put

Fig. II. Relay contact
connection.

•

~
RELAY
CONTACT

TO COf>I>E R FOIL ON
RELAY IGROuND)

a nte nna for best perfor
mance. As explai ned in the
O R P a rticle, a separate
rece iver is requ ired to de r ive
audio fro m a signal using the
aud io-on-the-carrier format.

Fig. 12. A mplifier, top view.

usmg th e 4 variable
capacitors in the ex
c ite r's output circ uit ry .

Don't rely too heavily o n
t he picture you see o n yo ur
local TV mo nitor since t he 10
Watt t ra ns m i tter w il l
probab ly over load it. Try to
have an on-t he-air stati on, re
motely located , assist you. If
you use a coupler, detector
and oscilloscope to t une up
the rig, you may note a 15 to
20 MHz oscil latio n on t he
signal. It will generally not be
observab le o n your T V mon
itor. To atte nuate t his para
sitic signa l, adjust L1 through
L5 for minim um osci llation
amplitude.

A complete ATV sta t ion is
shown in Fig. 13. Be sure to
use hard line an d a good

of the ampli fier. Also co nnect
a through-line wattmeter and
dummy load or antenna to
t he amplif ier's output (BNC
"A"). Apply 13.8 V de fro m
a regulated 4 Amp con
ti nuous supply to bot h the
amplifier and exciter.

Basically fol low t he tune
up procedure given in the
O RP rig article. Of course,
now you will be aim ing for a
good picture at about 10
Watts instead of %Watts. The
fo llowi ng suggestions may be
of help :

a) Re mo ve the co re
fro m L6 on the exciter.
Set the" L" (level) con
trol fully countcrclock
wise. These actions wi ll
knock dow n t he dr ive
leve l w h ich should
make tune-u p easier.
b) Start with "C" (con
t ra st ) control fully
clockwise.
c) Adj ust output modu
lation and power levels

• REOu,REDTO IN a NC ~r:::=~~~===~L.~ TO PC aOA RD ' 110 "

- I, ';-JL

t:__ _ _ _ _ _ ~ D. MEN, IONS ARE IN
e 0 INCI<ES

Tune-Up With QRP Rig

Connect a short length of
RG-58 coax from t he "OUT"
co nnector on t he OR P trans
mitter to the " IN" connector

'-- - - - - - 00 - - - ----'--

Solder the shie ld to the
relay's copper foil nea r t he
terminal t hus creati ng a small
loop. Sol de r a 4 .7 pF capaci
tor between the grounded
shield and the terminal (see
Fig. 11). Sol der the cable
from BNC "A" to re lay
terminal B in like manner. In
the same way, so lder the
ca ble from BNC " R" t o t he
relay term ina l immediate ly
below ter minal A. Again all
shield lengths shou ld be as
short as possible. Also keep
loo ps as close as possible to
t he ir respective capacitors.

1 6 . Screw on bottom
cover of chassis and label
using st ick-o n letteri ng (see
Fig. 4 and 5 for lettering).

17. The ampli f ier is now
complete (see Fig. 12).
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Part Unit Total
# Descr iption Ow Cost Cost Source of Supply

1 5 '1."x3" x l '1. ' · Chassi s. LM B #1 39 1 $2,00 Elec tron ic Supply Store
2 UG·1094 BNC Bu lkhead Connector 3 $ .85 2.55 Electronic Supply store
3 .001 uF f eedthrough can : Er ie

~27-0()5..X5UO·l 02M 1 1.62 Electronic Supply Store
4 3/8" x 3 /4" " L" b racket ; cetecvc

.:='J4 -641 12 brackets in pac kage) 2 .49 Electro nic Supply SIOre
5 Heat si nk. 3"x4.75"x0.46" Irnar-

n ational Rect ifier HE330·C or 1 2.72 Electronic Supply Store
Wakef ield 6 23·K

6 Heat sink compound; Archer 27&1372 1 .89 Radi o Shack
7 'I." #a screws, nu ts and lock washers

(to mou nt heat sink to chassis; also
f or god lug l 5 Hardware Store

8 ~" ~ screws. nu ts and lockw,nhers
lto mount MHW·710 with " L" brackets
t o chassis! 2 Hardware Store

9 .=a ho le terminal lug : Wal dom # K T·198 3 Hardwa re Store
10 .;ts nut Ito secure ground lug soldered to

rela y I 1 Hardware Store
11 }4" #4 screws, nuts and lock washers (to

attach PC boa rd to " L" bracket ) 2 Hardware Store
12 RG·188 cable 18" 3 .00 Cabl e & PC Brd both
13 Amplifier PC board ; cut . etched and from Stu Mitchell

drilled 1 Ppd WAlJOYJ. 14761
Dodson , Woodbridge
VA 22193

14 M HW·71Q. 1 or·2 Po.....er Ampl i f Ier
Module. Mo torola. The 710·1 co vers
40().440 M Hz ; the 71().2 covers 440-480
MHz. Ei ther device wi ll give equivalent
per f ormance in t he 435·450 p or t io n o f
the band. 1 42.50 Call local Motorola

sales office for source
15 :::'2Q stra nd ed ..... ire. m setated 20" Elec tro nic Supply Store,. Stick-on le ttering kit Stationery Store
17 OPOT relay . 12 V de. Archer ==275-206 1 3.99 Rad io Shack
18 Copper foil, Circui t -S tick :::9252 1 1,49 Electronic Supply Store
L1 2 '1. t urn ferr ite choke; Perroxccbe V K200-

20/4B .51 1.02 Eastern Components
1407 Beth lehem Pk .
Flourt oVofi PA 19031
$10 min. order

C1 500 uF o35 V dc, A ", ial ::272·1018 1 .89 RadIO Shack
C2 .0 5 d isc. ~72-134 1 .39 Radio Shack
C3 33 u F, 35 V cc. PC Type, Lead aluminum 1 .30 Lafayette; Etec. Supply
04. 4.7 pF (or 5 pF I, .:::272-120 3 .29 87 RadiO Shack
R1 210 Ohms, '" Willi , 10% 1 .10 Etec tromc Supply Store
R2 10 Ohms, 'h Wat t, 10% 1 .12 Elec tromc Supply Store
2 1 15 V zener , 1N4744 1 .40 Elec tronic Supply Store
A 13.8 V dc p ow er supply w i th a rati ng of 4 Amps cont inu ous is requ ired.

Fig. 13. Typical operational configuration.

make sure that BNC "A" is
loaded. I smoke-tested t he
amplifier wit h about ~ Walts
drive and no load and fou nd
t h at th e a m pli fier self
destructe d in 2 minutes (an
ex pe nsive experime nt at
$42.50 a modu te l]. The
MHW·710 is rugged an d ca n
h andl e short periods of
misuse but don 't ove rdo it.

When procuri ng t he 710,
you wil l note t ha t two
model s are ava ilable; t he
7 10-1 for 400·440 MHz and
the 710- 2 for 440-480 MHz. I
have used both types and
fou nd t hat they perform
equally well in the 4 35-450
MHz portion of the ham
band.

If you ca n't get at least 15
Walts from yo ur am plifie r at
a cold start using 13.8 V d e,
yo u may be experiencing h igh
losses in the relay circuitry.
To verify thi s, connect a
cable direct ly from t he wat t
me ter to " O UT" on t he PC
board. Nor mally t he relay
wil l exhibit a 1 Watt loss in
t he 15 Watt range. Relay effl
c iency is h ighly de pendent
upon t he length o f ca ble
bet ween the relay and PC
boa rd " O UT." If you do have
a loss problem, experi me nt
using different cable length s.

Th e rig is placed in
transmit by applyi ng voltage
to bot h the exciter and ampli
fier power term inals. Th is
arrange ment is rat he r u nco n
ventio na l fo r normal PIT use,
but has been im pleme nt ed
here for simplicity . You may
wish to use t he spa re set of
relay co ntacts and mount
ad di t iona l fee d t hroug h
capaci tors to achieve a stan
dard switching scheme.

Acknowledgement s

I am grateful to Charl es
Sp itz W4 AP I for prov iding
ma ny o f the compo nents
used in the development of
t he rig. Terry Fox WB4J FI
p ro vid ed many valuable
sugges tions and also supplied
the test eq uipme nt used 10

o pt im ize t he design. Stu
Mitchell WA!I'DYJ/4 fabri
cat ed the PC board . •

will d rop. Th is is natural
operat ion for th e Mo toro la
modu le. A l so don't be
alar med if the heat sink and
case get very warm. This, too,
occurs in normal o perat io n. If
you should use t he amplifier
without video , try not to
overdrive it. Usc t he mini
m um dr ive power necessary
to achieve fu ll output power
(about 300 mW). You will
gene ra te fewer spurs whi le
a lso redu cing po ssible da mage
to the input o f the 710
module. WARNING : When
exci ti ng the amplifie r, a lways

driven ha rd into a class C
mode (no video ), it wi ll be
possib le to ini tia lly obta in
a bout 1 5 Wa tts. You will
no te t ha t as the amplif ier
warms up, the power output

ATV 10 Watt Amplifier ParIS List
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power. To achieve a good
video signal at 10 Watts
average power, 13.8 V de
must be used. Current drain
will be slight ly less than 3
Amps. If the amplifier is
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WILL BE YOUR VISIT TO HAMTRONICS BICENTENNIAL

JULY 23, 24, 251976

THE HIGHLIGHT OF

HOURS:

Thursday , July 22, 1976 ..· 9 AM to 9 PM

Friday, July 23, 1976 ..· 9 AM to 9 PM

Saturday , July 24, 1976 ..· 9 AM to 6 PM

• FREE REFRESHMENTS, FUN, PRIZE AND FREE GIFTS
FOR EVERYONE who comes to Hamtronics during our Bi
centennial Convention /25th Ann iversary Jamboree.

• FREE BUS SERVICE from Ben Frank lin Hotel to our door _.
with a stop for the ladies Iif they so desire ) at the magnificent,
all -enclosed NESHAMINY MALL, just a few minutes away
from Hamtronics.

$10,000in Ham
Just register --- you don't have to be present to win! All prizes will
be awarded. YAESU 101 E, KENWOOD QR666, DRAKE TR·nC,
STANDARD SRC·851T, MIDLAND 13·509, HI GAIN H·I QUAD
CU81CAL QUAD, HALLICRAFTERS HA·20. JOHNSON 275
WATT MATCH 80X, ATLAS 210X , GALAXY RV 550. CLEGG
HT·146. CDR HAMIll, and many, many more prizes.

• EXTRA __A hourly drawings . More fabulous goodies will be
given away at the Hamtronics Show Room every hour on the
hour! We'll just keep pulling names until somebody present
wins!
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CONVENTION/SILVER ANNIVERSARY JAMBOREE!

With our aIr COndll loned sho.......oom on ly <I

scant 10 air miles from Center Cit y . we fe lt It
would be easier f or you 10 come t o us. Alter
all , we cou ld disp lay coiv a small tract ion o f
our mi llion dollar inventory on the convention
l loo r. Besides, we are eager lor aU hams to see
our showroom and !leI acc uainted with all of
our peop le.

WHY ISN 'T HAMTRONICS
EXHIBITING AT THIS
ARRL CONVENTION?

CMIIl MVT ITlII'

_ _ ,..I ",cl...".......' ..

• MO RE HAM EQU IPM ENT t han you can see on display
anywhere in the world ! ($1,000,000 invento rv.)

• NO BICENTENN IA L TR IP TO PH ILA DE LPH IA is
complete without a t rip to Historic Bucks County .
(Washington crossed the Delaware to surprise the
Hessians at Trenton, f rom a point nor far from Ham
t ron ies Showroom .)

YOUR TRIP TO THE

BEN FRANKLIN HOTEL PHILAOELPHIA , PA.

Goodies as Prizes!

DIVISION OF TREVOSE ELECTRONICS
4033 Bro\Nnsville Road -Trevose. Pa....9047

[2...5] 357·...400/[2...5] 757·5300



I
EDITORIAL

by Wa yne Green W2NSDI,

PHOOEY ON COMPUT ERS

Every now and then I get a letter
complaining about the 110 section of
73. Tile y are in the middle of bundles
01 compliments, but t hat doesn 't
mean that I ilr\ore them. for I know
t he heavy emphasis on something new
like t his is bound to get a lew bac ks
up. I haven 't yet forgotten the ruckus
when I decided that FM was a comer
and should be pu$hed .. . and that
was seven years ago!

Phooey # 1. A letter fro m an o ld
old·timer says that if he wants to read
about 110 stulf he 'oIIIOuld read it

magazine in the field. That 's baloney
because thefe is no magazine il$ yet
providing fundamental mateo"ial for
ne'MXlmerl t o the computer field.
Having 51_ted one magazine end
pl'ep;!lring I teCOfld in the eerrecee
hobby fie ld I think • can speak with
some . uthor ity on that. The new
magazine will not be on the fund,"
mental level of the articles in lID, by

the Wl/'i .

Phooey # 2. Amateur radio is only a
hobby, so I don't have to keep up
with new developments if I don 't
want to. Yes and no. Amateur radio
exists because it provides services . . .
!lOme during emergencies ... some by
virtue of pioneering and inventive
efforts. If you are not doing anyth ing
of public benefi t then you are a
freeloader and are riding the coattails
of others .......0 are pulling the freight.
Tht! least you can do is shut up and
not screw things up for those who are
making all this fun possible for you.

IBM's advenising department came
up with the concept of different
generations of their computers. It was
11 tremelldous put-down for other
manufacturers when IBM was alwaY1
one generation ahead of the othefl,.
The concept is a valid one ... in
amatetJr radio we've had the spark
generatiorl, the tube generation, the
transistor and the IC .. . and now
M 're faced with ......at is for us a filth
generation of design ... the super- IC.
An IC usually has a bunch of transis
10rs built into it ... sometimes
dozens. But t he technology has moved
ahead now where they are cramming
thous.ands of transistors on ICl , ..
LSI, Large Scale Integration, they call
it ... and this is one or two orders of
magnitude improveme nt over those
puny little ICs of last year. In th ree or
four years they are looking for super
LS ls with millions of components on
them, and that might qualify as
another Ql!neralion.

Not only can amateuf1 keep up
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wilh this technological pace, they C<lIl

pioneer with these new components.
The new computer chips weren't
designed for use as computers at a ll
. . . they were designed for being built
into cars to control their many tenc
tions. into cash renste-s. and other
such machinery. It took hardly any
time at all for a hobbyist to come
along and find out that these ch ips
make perfectly good computers . ..
and the race was on. Many Me being
used for processes such as RTIY and
slow scan TV, others are being set up
and programmed just like the $ 1
million computer systems. The LSI IS

there and ......at is done with it
depends upon us.

MON EY " , PRESTIGE . , .
FAME .. , ETC.

All these t hings can be yours ... in
modest amounts. of COUf'lll!. All you
have to do is trade on your expert ise
in computers, if any, and help us get
anicles on t he latest microcomputer
sY1tems and hardware to our readers..
About t he only prerequisite is some
experience with computers as a hobby
. .. preferably with a strong ham
slant . It is also helpful, but not abso
lutely necessary, if you can write.

With more and more hobby com
pute r systems coming O\.It, all of us
want to know as much as we can
about them. How easy or di lficult are
they to build or get working? What
problems do we run into and how are
they SOlved? What accessories or I/O
devices will work with them and how
do you hook them up? How helpful
was the instrlJoCtion book? How much
d id the whole thing cost? How helpf ul
was the marMJfacturer with problems?
What cou ld you do with it once you
gol it logether and working? Have you
made any changes or ;mprCNemenls to
the equipment? Where "ave you
gotlen programs for it? Things like
that .

I'd IoYe to publish detailed .ticles
on every microprocessor system being
used by hobbyists ,.. plus the
accessory boards such as the Processor
Technology and Godboul boards , , .
and, unlike at least one of the other
ma9!l1ines, we do not require a Ph.D.
level of writing. nor will we accept it.

If you run into any device or circu it
t hat looks like a good deal for the
hobbyist, please give serious thought
to writing it up so the rest of us can
learn from you. Gett ing information
around in this new field is one of the
toughest problems. Le t's Ify to pre
vent too many of us hom inventing
tbe same damned wfleel ... okay?

COMPUTERS ARE HERE

The first of what we hope will be a
long string of books for the computer
hobbyist is now on the presses and is
due ou t shortly. This book covers the
basics of computers . . . the circuits
involved such as gates, flip flops,
TTL logic count ing in binary ...
TVT units Baudot /ASCII conver-
sion systems t hings like that . It is
a good starter book for the ham
without a lot of back!1ou nd.

We're anx ious to put oot a lot more
books fo r newcomers to the computer
hobby. so if you think '1'00 have t he
making of a good book in you, you
could do worse than write to me
giving an outline of the materill you
want to cover, a sample chapter or
two, and info on how you will illus
totte it. Boo ks $ho<Jld be well
illustrated . .. drawings, photographs
... and we can help with this to KlfT'Ie

extent.

If you are into progriilmmlng
perhaps you hiilve been lit it enough
with you r own computer to put
tOOJether a book on BASIC for the
hobbyist. or FORTR AN ... e tc. You
should give the user an idea of where
to get the assembler fo r his machine
.. . and then how to use the language.
I suspect that we wi ll event ually have
all SOftS of languages available for o ur
hobby syst ems ... plus instructions
on how to use them. I'd love to have
all the major languages available on
cassette tapes and sell them via co m-

puter Slores, but that will depend on
Sl.Jper·programmers taking the t ime to
develo p them and letting me sell the
cassettes for them on a royalt y basis.

Let's get a lot of books out to help
computer hobbyists learn how to use
and develop their systemsl

TRENTON COMPUTERFEST
In addition to exhibits by many of

the manufac lurers in the micro
proce ssor field, there was a very brisk
flea market going at Trenton on May
2nd. To give you an idea 01 some of
the fantast ic bargains, the brand new
Burroughs mag tape unit with iU own
keyboard d docu mentat ion went
for $75 eat your hea rt1 out over
that one!

As at the AlbuquerQUe computer
convention, the main system up and
running and doing anything much
more than playing games was an ama
teur radio application ... this t ime an
Oscar computer whim had more
information iiWai labie abou t Oscar 7
thiiln IllOSI of us would ever want to
know. Once you put in yoo r lat itude
and longitude coordinates and got its
clock set on time, it could tell you
exactly ......at t ime you cou ld access
the satellite .. , it would aim your
antennas and follow Oscar across the
sky .. . and even adjust your fre
quency to take care of the Doppler
shift!

The next big computer convention
is scheduled for Atlantic City, August
2&29th. It looks like fun .



UNBELIEVABLE!!!!!

The Intecolor"8001 Kit
A Complete 8 COLOR Intelligent CRT Terminal Kit

1,395*

ZIP
- Anow 8 weeks clearance
on personal checks.

~_. -. --

•

.ISC

~------ ---------------- -,l~ Send me (No,) meecccr - 8001 kits at $1,395
I ! plus S1 5,00 shi pping charges each,
I Enclosed is my 0 castners check: 0 money order.
I 0 personal check- 0 sasooeoosn/ kn for C,O,D

I ShiPm.~~nt~t~o~'~$=============::I NAME
I ADDRESS

I CITY=:::======~;;=::;:::::::::::::::::~I STATE

I
I
I
I
I

I Intelligent Systems Corp. @
I 4376 Ridgegate Drive, Duluth, Georgia 30136
I telephone (404) 449·5961

~-----------------------~

"Complete" Means:
• 8080 CPU . 25 li ne x 80 Characters/ line . 4KxB RAM . PROM
Software . Space for UV Erasable PROM . 19" Shadow Mask
Color CR Tube . RS232 I/ O • Selectable Baud Rates to 9600
Baud . Single Packa ge . 8 Co lor Monitor . ASCII Set . Keyboard
• Bell . Manual
And you also gel the Intecolor - B001 9 Sector Convergence
System lor ease o f set up (3-5 minules} and stabi li ty.

Add itional Opt ions Available :
• Roll . Additional RAM to 32K • 48 line x 80 Characters/line
• Light Pen - Lrmtteo Graphics Mode . Background COIOf
• Special Graphics Characters . Games

Delivery 30-60 days ARG.
' Do m est lC USA price

ISC WILL MAKE A BELIEVER OUT OF yOU.
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Writing for the I/O sect ion of 73 iii
a great way to become rich and
famous. (Probably a lot more of the
latter t han the for mer , t ool} In all
seriousness. it can be profi table ... we
pay qui te well for ecceoted art icles. If
you 're like most compoter hobbyists,
you 're ,'wilY! looking for those eldrl
dollars to buy this Of lhat peripheral.
lAnd, o f course, it always looks good
on a resume to have been published
professionally.! But .•. and this is
certainly important . .. you needn't
be a professional wr iter to sit down at
the o ld typewriter and pound out an
artlcle lor our 110 section. Here are
$OIlle gu idelinl!$ 10 help you along •••

WHAT TO WRITE ABOUT

Nat urally. since we are a ham rad io
magaline, we' re constan tl y on the
lookout for interest ing articles dealing
with amateur radio app lica t ions. But
something we should all keep in mind
is that the thousands of hams Inter
ested in and using compoters are going
to be using their home systems lor
things other than ham rad io. The re
fore, we' re going t o be looking for
article1 ODvering t he broad spectrum
01 hobby computer ODnst ruction, pro
gramming, and ap plications.

One o f the most interesting things
for most of us is to read about some
piece of equipment that someone has
deiigned and bui lt. While most o f us
will not be actually bui ld ing the un it ,
'M!" U fo llow the construction in our
minds and enjoy r.ding about it.
With well over 100.000 re&den. just
about anything described will be built
by at least a hundred or so peop le. It
pays to be e Ktremely careful in check·
ing your article for just o ne mistake
. . . or the mail comes pouring in.

If you happen to be doing ex peri
menta l work in an advanced fie ld that
woyld be of int erest to us, you might
write about that. We make a partiClJ I.
effort to keep 73 ,head of the o ther
magal ines in publishing new di.
coverles and advancements. Bemem
ber that you're writing fo r the average
ham and /or computer hobbyist ...
not engineers.

THE PLAN OF ATTACK

Generat ing an o utl ine of you r pro
posed article is perhaps one of t!'le
most important steps you can take las
well as, of coerse, stieking to it and
not gett ing sidetrackedl. Remember
the old ru le : " Tell them -Mlat you're
going to tell them; tell them; then tell
them what you've told them:' A
construction article mig ht be ar ranged

so

as follows; Introduction, Theory,
Construction, and Alignment and
Adjustment, concluding with a wrap
up of results.

The tit le and opening paragraph are
extremely important ' If you don 't
convil'lOf: the reader in the beginning
that he Ihould read on. the chances
are he won't , llIu$lrations and photos
sho uldn' t be overlooked, e ithef. An
article without either one can cer
tainly appear to be dry . , , even if it
isn't.

When writing, remember that 73 is
an informal hobby magaline, and that
you 're writing lor some friends. Don't
be a stulfed shirt .. . keep away fro m
" the aut hor"." and use the first person
I·T'!. " 1 fastened the rar t" is bener
than " the nut was fastened ." Write
naturally in short , simple sentences,
starting a new paragraph with each
new thought. Avoid unnecessa ry
abbreviations. Use subheadings for
each new section to provide signposts
for the readers. Dictionaries are too
ine xpensive these days for there to be
any excuse lor misspelling; look it up.
IYou'U never catch us doing it ...
we're quite infalab le.1 Minimize math.
It is rare ly necessary in 73 articles and
scares readers . Whi le most readers can
use simple high school algebra and
t rig, they don 't want to, They prefer
practi cal circuits or practical
approaches to a subject . Even engi·
oeers prefer predesigned c ircuits. if
only as a starting point for their mm
work. U. math only where it is vi tal.
Avoid rccrootes, if possible. and just
pu t your references in the text lif s
easier to read that way), And don 't
forget to giw credit when you borrow
an idea Irom someone else. This is
important both ethically and legally.

DIAGRAMS
Put ' II drawings on ~ate sheets

of paper ... never in the text . We
haYe excellent draftsmen >M1o redraw
all d iagrams and schemat ics, so be sure
that your sketches are complete. neat ,
and readable . Put pans values on the
schematic rather than in a separate
parts list. Use te rms "IC I," "R l," and
" C2," etc., only if you are referring to
them in the text. If a block diagram
w ill be helpful in getting the "big
picture." then by all means inc lude
one. Label all m-awings as Figu re 1.
Figure 2. and so on. Write a caption
for each and inc lude this w ith t he
article text so our pr inters will be ab le
to set the type. Put your name and/or
call on every sheet o f paper you
submit.

All logic diagrams $hotJld reflect
signal flow from left to right . . . and,
if possible, not haw signals enter o r
extr t he diagram excepr from the left
or ri!ttt sides, respect i~ ly. Logic
symbols must be of the d isrinctillt!
shape variety lin other words .. , do
not use t he box symbols of ANSI
Y32.141. Also. the logic symbols
(gates in partiClJlar) should reflect the
logic function being performed ... a
schematic with all NAND or all NOR
gates usually doesn't.

PROG RAMS. LISTINGS, ETC.

All programs should be 'M!'1l.

commented. There should be a
ODlumn for the address Isymbolic.
octa l. heK. or statement number). a
col umn for the instruct ion or state
ment , and a column for the comments
lor liberal use of "REMark" sta te
ments in a BASIC program). Memory
dumps should be used o nly if a
program is extremely lo ng lin such
cases you might do well to make
arrangements to sell the program for
the CO$l of duplication, or whatever!.
Flo_harts are f ine, too.

Artiele1 on programming should
center around the languages of the
more po p u lar home computer
systems. In other words, an article
dealing with prog ramming a pa rticular
problem in IBM 360 or DEC PDP/l 1
Assembly Language would not be
appropr i'te . Machine language.
Assemb ly language. and BASIC
art icles will be the most~t by our
readers. If a program written in
another language {such as FORTRANI
can be eas ily converted over to BASIC
, .. or if it conta ins some interesting
techniques o r concepts . , , 73 might
be interested.

ABBREVIAT IONS
Don't make any rash -.mptions

regarding abbreviat ions ... if you
have any doubt . be $tXe to spell them
out the l irst t ime they·re used. We USlll

the NBS-accepted a bbreviations: Hz,
kHl, MHz, uF, pF. mHo uH. H. W,
mW, uW, V, mY, kV, A. mA, uA. dB.
Do not use periods or pluralize t he
abbreviations. Separate them from the
number : 10 MHz, not IOMHz,

PHOTOGRAPHS

Good photographs use up a lot 01
$pice and make an art icle much more
interesting. If yo u can't loca te an
amateur photographer. you should use
a professional. The amateur will
probably do the job in exchange lor a
credit line in your art icle, The pro-

fessio nal will, of course, charge you a
fee, but the art icle will probably bring
you at least that much more. Photos
4" K 5" are OK, but 8" K 10" are
preferred. Insta matics and Polaroids
just don't cut it. You 'lI ""ant an
overall photo o f the equipment. plus
views of any •• that will be helpful
to the reader >M1o wants to wplica te
your effort. Again, captiom are
separate and can be pu t at the end of
the article text , (Number the back of
each photo to co rrespo nd with each
caption. I Do not use f igure n umbers
for photos.

THE MANUSCRIPT

Use regular typing paper teet t he
erasable type) and double space your
Irticle. leaving wide mwgins. Number
the pages and put 'fOUr name and call
lif anyl o n each page . Do not type
t itles, su bti tles. or text in all cap ita ls.
Underl ining I word ind ica te. that it is
to be in italics. Keep a cebcn copy
... just in case. Each PlllI! of typed
copy will be equal to about one sixth
of a page in 7~

Send your ..tiele. First 0_. to :
John Craig

I/O Editor. 73
RFD Box 100 0

Lompoc CA 93436
1806 1 736-7337

Be su re t o enclose a sett
addressed envelope in cltle 'M!' haw to
ret urn it. We'll let you know our
reaction IS lOOn as possible. Payment
usually takes a week or 10 and up to I
month or more when we have to
recheck something. The Plyment
depends on interest. uniqueness. ho w
welt prepared t he artic le is, how 'M!'11

known you are, how much work is
invo lved in preparing it lor public..
t ion, etc. It normally rum between
$25 and $40 per page. with the
lM!rage being about $30. Technical
lrticle1 normally pay mo... than n0n

technical ores. We estimate the length
of the artide as best we CIn. and our
payment is final. If you think we've
made a bad mistake. let us know
before you cash your check,

Once th e arti cle has been paid for ,
it belongs to 73, with all rights re
served. It will be prepared for publica
tion on , lChedule determined by t !'le
editor. You will receive proof, of the
text and diagrams. and should cheek
and recheck these proofs for errors.
Your reputation land 73"sl rests on
your care It th is poi nt. It is too late
for rewrit ing. so just correct any
errors and rush the proofs back . Then
begin work o n yo ur ned I/O article .
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I~A!)E MATE JUPITER DC
THE COMPLETECot'IPUTER

INCLUDING PERIPHERALS

Wave Mate in t roduces Jupiter lie,
a complete compute r system

incorporating a monitor quality
TV interfa ce. This system

provides every thing you need
to create and ru n app lication

programs. J upiter lIe includes
a CPU with 8K dynamic RAM

and 3K RO~1 memory. video
terminal in te rface and

keyboard , and dual aud io
cassette tape interface.

The TV in te rface features
uppe r and lower case and

Greek characte r se ts, and dot graphics. The dual au dio cassette interface
pro vides start /stop operation and opera tes at 300, 600, or 1200 baud .

And of course we still provide t hese high-q ua lity features: burn-in
tested Ie's. socketed IC's, complete documenta t ion, and more.

ATTENTION:
ORIGI NAL EQUIPM ENT
MAN UFACTURERS

Jupiter li e provides OEMs
with the tools to ge t systems
into the fie ld faster and at
lower cost. ( I) Use J upi ter lIe
as your development system.
Perfec t for development of
so ftware and special hardware.
(2) Use Jupiter IIC for
prototype systems. Only
Wave Mate provides the tools 
wire wrap modules. universal
modules, complete
documentation - to easily
tail o r syste m logic and add
cus tomized inte rfaces within
the basic Jupi te r lie package.

SOFrWARE

All Jupiter lie systems featu re a sophis tica ted monitor/debugger package including a versatile
interrupt sys tem and I/O monitor call inst ruc t ions. A programmable macro editor and expanded
assembler are also provided. Proposed ANSI standard BAS IC is included with Jupiter lIe.

THE JUPITER IIC KIT: S2200

The kit includes the CPU. soft ware debugger a nd monit o r module , 8K dy namic m emory , module
cage, power supply, front panel. video in terface, casse tte interface , an d all the documen ta t ion
required to assemble, run , and unders tan d the system as we ll as m odi fication ins t ruc tions fo r a
black and white TV set.

T HE JUPITER IIC ASSEMBLE D SYSTEM : S3200

All com ponen ts of the Jupiter IIC kit plus two audio cassette units and a 12-inch black and
white TV se t. The com ple te system is shipped with all com ponents assembled and tested .

SPECIFICATIONS

Cl'U
Me 6800; eight-level int errupt.
prioritized and maskable by
level; singJe-<:ycle and block
OMA

DUAL AUD IO CASSETT E

Complete paper tape reptece
ment; start /st op m otor con
trol; 300, 600. or 1200 baud
(crystal controlled); error
correction

V I DEO TERMINAL
INTERFACE

64)( 16 l ines 132 lines optional) ;
Upper and lower case. plus
Greek alphabet; 7)( 12 f ormat.
128 dot (hor.) )( 48 dot Iveer.I
graphics 196 dot optional]

MEMORY

8K dynamic RAM ; 3K ROM;
1K dual-port stat ic RAM

KEYBOAR D

Generates full t zg-che-ectee
ASC II se t

r-- - - - -- --------- -I 0 Send details on Jupi ter II systems

o Have salesman call
I Name _

_ _ _ _ ____ State Zip _

WAV E MATE 1015 Wesl 190th St reet, Gardena, California 90248
Dept . 203

Telephone (2 13)329-894 1
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Don Alex,mder WA8VNP
300 Colonial Aw.
Worthingfon OH 43085

The First

Computer- Controlled Ham Station

--Grand Prize winner at the WACC!

----- - ,___ - _4 t· --- - r -, , ...L t .. _ ~ . , :-.-, j;:"1'" . •
• - _- - 1.- - .... - -.
~.~~ :! r, ~- "
•

••

,

Station console. Computer, station control, video display, and keyboard are rack-mounted for ease of operation.

~ 82



SB-303/40 1 CONTROL UART AND
CHANNEL LOOP DRIVER TELETYPE TABLE

(PRINT ER, TAPE
READER, KEYBO ARD,
AN D REPERFORATOR)

I
5T·6 UA RT AND

PATH CONTROL ALTAIR 8800 V IDEO
(8080·BASED) DI SPLAY
COMPUTER

A FSK ,
A UDIO KEYBOARD

CASSETTE

T he micro processor bas
established itsel f as o ne

of the most usefu l and ver
sati le products o n the elec
tronic market to date. It is
not too surprising t hat many
am ateurs are experiment ing
with a n d u sl n g micro
pr ocessors in conjunct ion
with their rad io hobby. The
a ppfica tio ns for micro
processors within amateur
rad io are as varied as t he
individual imagination , t he
best part being that a micro
processor-based impleme nta
t ion of a compl ex function is
rela tively sim ple com pared to
it s d iscrete co m p o nent
counterpart and is mu ch
mo re fle xible. This ar t ic le will
a ttempt to give the rea der an
overview of what I've do ne
with an Altair 8800 micro
processor-based system and a
radiote letype station. Later
articles will be more specific
about software and will
include construct ion articles
for those wishing to use some

Don 's station was the Grand
Prize winner at the recent
Altair Computer Convention
in Albuquerque, New Mexico.
His system consists of a
Heath 58-301 and 5B-401,
Altair 8800 with 8K of
memory, 5T-6, ASCII key
board, home brew video
terminal, and Model 19 (for
hard copy). It was the "only
totally integrated system"
among all the demonstrations
set up there. - Ed.

o f these ideas.

Some Definitio ns of Term in
o logy

A few definit ions are in
o rder before I get too far.
These are my own definitions
a n d a r e n ot necessar ily
rigorous.

1. Microprocessor: An
integrated circuit (sometimes
..everal integrated circuits)
which will perform a number
of varied operations accord
ing to a list of inst ruct io ns
stored in memory; a co m
puter o n an integra ted circuit.
I w ill use the words micro
p ro ce sso r, processor, and
c om p u t er alm o s t i nt er
changeably through the rest
o f t his article.

2. Instruction set: A list
of logica l, mathematical or
ma nipulatory operation.. that
a processor will perform on
data stored in memory or
withi n the inter nal register
structure of the processor.

3. Hardware: The actual
collection of electro nic com
p o nents, wire and other
assorted stuff that makes up
the co mputer system.

4. Program: A seq uence
of inst ruct io ns (selected from
t he instruction set) and da ta
wh ich directs the operation of
t he processor to accomplish a
given task. A program is
stored in memory while it is
In u..e.

5. Bit : The smallest unit
of memory , A bit may be
either o n or off, logica l one

or logical zero.
6. By te: Eight bits. The

byt e has co me to be a stan
dard measure of memo ry.
Hang aro und a couple co m
puter fr eaks and yo u will hear
o ne of t hem as k ho w much
memory so and so has. If the
answer is over 8 t ho usa nd
bytes you should be suitab ly
impressed. If, on the ot her
hand, the answer is some
small number like 256 then
you should say something
like " What can he do with
that?" If the number of bytes
is given in so many K, for
instance 32K, that is t he same
as say ing 32 thousand exce pt
that it is eas ier. By the way,
whe never so meone is ta lk ing
about memory, a thousand
(or a K) usually means 1024.
It 's easier to say 16 t housand,
or 16 K, than 16,384 .

7. Word: A unit of
memory consisting of a some
what arbitrary number of
bits, the number bei ng
defined by t he part icular
processor used . It is t he num
ber of bit s t hat t he processor
operates on at anyo ne t ime
(don 't quote me o n that since
there ar e always exce ptions).
T he most common word size
for a microprocessor i.. 8 bits,
or one byte.

8. Memory: The medium
which stores programs and
data such that the processor
has access to any word at any
time.

9. Mass storage: A
medium which is used for

long ter m or large volume
storage of informatio n.
Exa mples are magnet ic ta pe,
paper ta pe and magnet ic d isc.
I dist inguish mass storage
from normal memory on the
basis that in formatio n stored
o n a mass storage device must
be tra nsferred to normal
memory before it can be used
by the processor.

10. Soft 'WOre: Programs.
Programs are called software
because they can be modified
without too much trouble as
compared to modifyi ng a
piece of hard ware.

11. Firmware: The exce p
t ion to the la..t definitio n.
So meti m es programs are
stored in a special type of
memo ry tha t ca nnot be modi
fied by the processor (except
in very special cases or if t he
processor begins to bur n).
These programs are called
firmware because it is not as
much trouble to modify a
firmware program as it is to
mod ify hardware, but it
requ ires more profani ty to fix
an error in a firmware pro
gram tha n is norma ll y asso
ciated with changing soft
war e. See the next three
definitions.

12. ROM: Read only
memory. A type of memory
that is programmed during
manufacture. The contents of
a ROM cannot be changed
except by destruction .

13. PROM: Programma ble
read only memory . A read
only memory t ha t ca n be
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Close-up of the video display showing, from top to bottom: current log line, receiver area,
keyboard entry line (blank except for cursor), and the transmit buffer.

programmed in the field by
the user (meaning you ). It is
more useful to the amateur
market than ROM since pro
gramming charges for small
quantities of ROM (l ess than
several thousand ) are prohi bi
t ive .

14 . EPROM: Erasable,
pr og rammable read o nly
mcmory. Same as PROM
except that it may be erased
by high intensity ultraviolet
I igh t and re-programmed.
There is also a new type of
ROM being introduced which
is electrically alterable (which
screws up my definition of
fi rmware, but I do ubt if any
one who knows abou t it
bothered to read the dcfini
ttons}. I think it is call ed
EA ROM for electrica lly alter
able read on ly memory. The
ma in thing about ROM ,
PROM , EPROM (and
EAROM, I think) is that it
does n't forget what it knows
when the power goes off.

15. RAM: Rando m access
memo ry. This type of
memory can be read by the
processor and modified by

:id 84

the processor. It also tends to
forget what it knows if the
power goes o ff unless it is
magnetic core memo ry. Most
m icrocornputers use solid
sta te RAM s ince core
memor y is exp ensive and
comparatively hard to use
and uses muc h more power.
Still, yo u will hear peopl e
talk about how much core
they have even when they
mean solid state RAM . Don't
bother to correct them - it's
a waste of t ime. I have been
corrected many times and
still have a tenden-v to call
my memory core.

16. FIFO: First-in-first
o ut b uffer. A type of
memory buffer which sto res
information (usually char
acters) in such a way that the
characters are expe lled fro m
th e me mory (when re
quested) in the same order in
which they were origina lly
entered. Many radioteletype
stations use such devices to
s imulate the paper tape
punch/paper ta pe reader com
bination which can be used to
allow an o perator to type

information ahead of the
transmitter.

17. UA R T: Un iversal
as ynchronous t ransmitter/
receiver . A circuit which con
verts serial data to parallel
data and vice versa.

The Inspiration
When 1fi rst got into radio

teletype I never imagi ned that
I wou ld ever need or want
anyt hi ng beyond my RTIV
converter (ST-6) and my
Model 19 tel etype machine.
After operating my station
for a couple years, I had
talked to guys who had video
d isplays, selective call-up,
time /d ate p re stidlgit lzc rs,
UA RTs and F IFOs, and all
ma nner of other equipment
better than mine. Hardly any
o ne knew what a Model 19
was except that it made a lot
of noise. Pretty soon my ears
confirmed the suspicion th at
a Mod el 19 is not as quie t as
it could be. Then o ne day
some guy told me what
UART stood for and how to
use o ne. I decided to bu ild a
super station.

I made a list of all the
feat ures I wanted to include
in m y ultimate teletype
station. The major items were
to be a video display. a solid
st a t e ke yboard , use of
UARTs and FIFOs, select ive
call-up. time/date generation
and a message board. Minor
items were added, deleted
and modified almost dail y at
the outset of the design pro
ject.

The first major sign of
trouble appeared when I was
considering methods to edit a
72-80 character line down to
64 characters so it would fit
on my d isplay. The most
obvious idea is to break the
li ne on a space if it occurs
near the end of the line. For
this purpose one has to con
sider the line feed character
to be equivalent to a space . I
was tal king to some station
up in Nova Scot ia and telling
him about th is when I
not iced that he, like many
a mateurs incl udi ng myself
from time to t ime, had the
habit of ending a sentence.
send ing 10-20 periods (or
dashes). and then beginning a
new sentence. This cou ld
result in spli t words or lines
begi n n ing with umpteen
punctua tion marks if I simply
looked for spaces to break
my li nes on the display. It
began to look like I would
have to sett le for some funny
looking print occasiona lly. I
was willing to accept that, SO
I plunged ahead. But. by the
time I was act ually near the
point of building anything,
the designs had gotten to be
so complex and inflexible
that I wanted to wander onto
1-71 pulli ng my (l.1OOel 19
right behind . The n I heard
rumblings about the eventual
legalization of ASC II for use
on the amat eur bands and all
but gave up on the project.

One day, in the depths of
despair , I read an article o n
recent microprocessor break
th roughs which had brought
prices down to affordable
levels. lt d idn't take too long
to realize that by simply
interfacing the va rious com-



COMPUTER EXPERIMENTER SUPPLIES
FACTORY FRESH-PRIME QUALITY

PERFORMANCE GUARANTEED

These units are facto ry
fresh, fu ll spec devices.

MICROPROCESSORS ANO MEMORY

8008 _ _ $ 35.00 Commercial Grade-up to 35° C .
8080 135.00
2102 3.50
2102-2 4.50

)

COMPUTER GRAOE REGULATED POWEll SUPPLIES
All uni ts are short-ci rcui t proof, fold back current li mited and with
over-voltage c rowbar protection.

MD-15
±15 Volt at 200MA
Dual Track ing
$30.00

MO-5-1
+5 Volt at 1 Amp
$24.50

MO-S-3
+5 Voll at 3 Amp
$3450

MO-S-6
+5 Volt at 6 Amp
$44.50

MICRO COMPUTER SUPPLY
COMBINATIONS
For the 8008
MO-o8- +5 vo lt a t 6 amp, -12. -9 a t 200
rna $75.00
Forthe8080
MD-BO- +5 volt at 6amp, :!: 12v at 200 rna .. . $75.00
Forlhe Fairchild F-8
MD-8- +5 volt at 6 am p, +12 v at 200 rna ... $65.00
For the M6800
MD-5- +5 vol tat6amp $44.50

All un its are short ci rcu it proof, fold- back cu rrent
lim ited and wi th over voltage cro wbar protection.

TTL INTEGRATED CIRCUITS
All devices are facto ry fresh, fu l l spec u nits.

7400 23
7404 25
7442 60
7447 95
7448 95
7475 60
7490 60
7493 60
74125 55
741 26 55
74192 1.1 0
74193 1.10

A ll Pri ces SUbjec t to Change Witho ut Notice
Minimum Order $10.00

Add $1.00 to Cover Postage and Hand ling
Send Check or Money Order (No C.O.D.) To :

N. J. Residents Add 5% Sales Tax

MICRO DIGITAL CORP.
BOX 413, EDISON, NJ 08817. (201) 549-2699



processor time. Another
advantage of th is technique is
that the display can be parti
tioned into several sectors
and each sector can be
scrolled independe ntly of the
other sectors.

Another feature of the
display is that each character
can be controlled on an
individual basis to produce a
black character in a box of
white. I use the video inver
sion feature for displaying
cursors, which means that I
can have as many cursors
roaming around as I desire.

The teletype equ ipment
(myoid Model 19) is inter
faced through a UA RT and
si mple loop driver and sensor.
I use the teletype for pro
ducing hard copy of my pro
grams, my logs, and for
printing teletype art. It also
serves as an excellent backup
system for making and
reading paper tapes in case
the cassette recorder decides
to give up the ghost.

The Sting

The first practical use I
made of the system was as an
ope rating aid in the BA RTG
RTTY contest during the last
weeke nd of March. I had just
finished putti ng the system
together and had gotten a
resident assembler running (a
res ident assembler is an
extremely valuable program
ming tool - watch for articles
on programming) when I was
invited to bring my system to
Albuquerque as a d isplay
entry in the Systems Demon
strat ion Contest of the World
Altair Computer Convent ion.
It happened that the conven
tion was the same weekend as
the BARTG contest. In four
long evenings 1 wrote a
contest program that would
enable me to operate the
contest from the convention
while I was devoti ng most of
my attention to tell ing people
about the system .

The processor "listened"
to the receiver through the
ST-6 and UART. When I was
tuned to a valid RTTY signal,
the information was edited

The video displ ay is a
home brew display and is the
most usefu l item in the
system next to the processor
itself. It will display 29 lines
of 64 characters per Iine in
both upper and lower case,
plus a few Greek symbols.
The memory of the display is
large enough to hold 32 lines
of information but I have
displayed onl y 29 lines to
avoid uncomfortably close
line spacing. The processor
treats the display as normal
memory rather than as an
output device, and can read
from or write to the display
memory at a very fast rate,
the actua l rate depend ing on
the program controlli ng the
read or write functions. An
upper limit for the transfer
rate is about 2 million char
acters per second, the typical
rate being closer to 100,000
character s per second. The
high read /wr ite speeds mean
that there is no need to build
extra hardware for scrolli ng
the display - one simply
writes a short program that
reads each character of the
display and re-writes it on the
next line up. Scrolling the
entire display then takes
about 50 milliseconds of

Front panel of station console.

era tor for storing data on an
a ud io cassette since it
invol ves no additional con
struction other than a switc h
or two. I needed to get some
th ing going to fil l the time it
would take to get a ded icated
casse tte in t erface going.
Besides, using norma l AFSK
for cassette recording will
probably turn out to be one
of the best ways for amateurs
to exchange software.

The keyboard is a solid
state keyboard (many types
are available from the various
surplus houses) which gen
erates a seven bit code
(ASCII). The interface for the
keyboard is a simple parallel
input port and will be
described in one of the later
art icles.

The Heath S8-301 and
S8-401 are monitored and
key ed through the ST-6
demodulator and a UART. A
control channel allows the
processor to select the shift,
reverse the shift , select the
speed of the UART, turn the
transmi tter on and off, and
send make break or narrow
shift CWo It is pretty si mple,
consist ing of the UART and
some latches to provide the
necessary control.
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ponents of my station to a
computer, I would be able to
simulate all of the desired
features by writ ing appro
priate software. In addit ion, I
would be able to write pro
grams that would do all sorts
of other things I had never
even considered buildi ng
because of their complex ity
[e.g., almos t automatic con
test o perat io n). Time/date
and sel ective ca ll-up would be
trivial. A FIFO could be
simulated by software wi th
the addit ion of elaborate
edit ing capabilit ies (I don ' t
type so well ). The legalization
of ASCII wou ld cause no
pro blems since I could copy
any code (including Morse)
by doing the appropriate
code conversion. I co uld even
ha ve the system whistle
" Dixie." Such a deal.

The Realization

The block d iagram shows
the configuratio n that I
finally decided to use. It is
not as o ptimum as it cou ld
be, since it would be desirabl e
to have a completely separate
inte rface for th e cassette
re co rder. However, it is
reasonable to use the RTTY
demodulator and AFSK gen-
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Interior of station console showing the ST-6 boards, frequency meters, electronic key er, and
interface boards.

KAUFMAN BALUN

a lso be ano t her in terest ing
possibi lity.

If you or your clu b has
bee n doing work wi th micro
processor a ppl icat ions within
a mateur rad io (or in any way
related to amateur radio ), I'd
be interest ed in hearing about
the m. There are many ideas
and techniques fo r using
micro processors rol lin g
arou nd out there, and I
wo uld like to help get t he m
into pr int. Better sti ll, wr ite
an article about your st uff so
o thers will know what you
are doing. -

WYOMING
Ranc h land. A nt elo pe. deer, elk, wild
horses - Your "Antenna Ranch." 10
Acres S30 do wn, $30 mont h. FRE E
info - map s - photos. Owner:

Dr . Michael Gauth ier , K61CS
9550 E. Ga llat in Rd ., Downey CA 90240

Shortwave listening
1976 World Rad io TV Handbook · $10 .95

Gated 1000 /1 001&0/ 25/1 0 kHz Ca librator _ $54.00

Barlow Wadley & R.L. Drake ReceiYers

1976 ~Con fldenllal" F'9quer>ey List - $5.45

GllFER, Box 239, Park Ridge, NJ 07656

The Impli cat ions

So far I have only
scratched the surface o f t he
many possibilities for use of a
microprocessor in t he RITV
area alone. Other obvious
use s for microprocessors
within amateu r radi o include
repeater co ntrol, CW recep
tio n a nd tra nsmiss ion ,
antenna co ntrol (for OSCAR
or moon bo unce es pecially),
and who knows wha t e lse. A
less obvi ous but eq ually or
more useful application is
d igital filtering. Slow sca n to
fast scan convers ion woul d

r----::-:------",::-:----,----,

ON_ L IN E, 24695 Santa Cruz Hwv.
Los Ga t os CA 95030

PRINTED CIRCUIT
Positive Acting Photo Resist ; Carbide
bits ; Bubble etchers; Artwork ; Epoxy

Glass Boards.
Send stamp & address label for flyer

TRUMBULL
833 Balra Dr., EI Cerrito , CA 9 4530

Computer Hobbyists!
Barga in hunt and sel l via O N_ LIN E

1B issues/yea r - $3.75
Free sample issue

w ith Or
wit ho ut

BALUN

duplica te checki ng, as me n
tioned above. T he computer
also handled generation of
t he CW identi fication, when
necessar y .

The result was t hat I
walked away wit h the first
place prize in t he system
display contest, a floppy disc
drive. Needless to say, I have
al tered my plans concern ing
construction of a separate
cassette interface and will be
devoting my ti me to writing
software to utilize the d isc
drive as my mass storage
device.

and Quads

new and Improved
molded plnt;c

KAUFMAN INDUSTRIES
BOX 817

REEDS FERRY. N H 030~

1,1 impedanca
match

Pa ten t No . for dillQl es.
D219 106 bums. inycrted "V" ,

KAUFMAN
water tight
BALUN

3 l'iw PEP
.. Ounces
QI ferrite

KAUF MAN c.nlO< In....'.,." ...... 6Al.u~ $13.50
KAUFOMN c.",... In..,'ot." ..nI>out ....LU~ $ 8.50
Or~ FI1 onlenno c"'""'f\OC~on ......, a"" d,... ' ....

p os tpaid USA $ 2.00

and displ ayed in one area of
the vi deo displ ay. If I saw a
station t hat I wished to work ,
I t yped in t he call of t ha t
station. T he co mput er wou ld
instantly t ell me if I had
a lrea dy worked th e statio n or
not. At t he same ti me it
wou ld enter th e ca ll o f t he
stat ion, t he current time, and
the co ntact num ber on a line
of t he d isplay that I had
reserved fo r develo ping log
entries . T he onl y o th er piece
of info rmation that I need ed
to t ype was t he signa l report I
wis hed to scnd to t he statio n.
By using special t wo Ictter
co mma nds , I cou ld have the
compu ter call t he station (or
answer him if he was call ing
me), se n d the e nt ire
exchange, te ll him t hat I QSL
or ask him to repeat the
exc hange , or tel l h im t ha t t his
w as a dup li cat e contact.
Other two letter commands
allowed me to request t he
co mputer to send CQ and call
QR Z. All of the text that t he
com puter ge nerated (which
was co mplete wit h callsigns
and carriage co nt rol) was
disp layed in anot her area of
t he scree n. Upon co mpletion
of a contact t he computer
would turn on t he printer and
pr int a hard copy o f a ll infor
matio n required in t he
co ntest log. If a contact was
star ted and not completed,
t hen no log entry was made.
The o nly info rmati on saved
in memory after a valid
contact was t he callslgn and a
tag byte to ind icat e which
bands t he station had worked
so t he co mputer coul d do
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ACOUSTICAL MOOEMS 

ORIGINATE ONLY
USED-UNTESTED

IN WOOD ENCLOSUR E
$20.00 ea . 2 for $35

We had an error in our ad .
We do not have prints on these.

Note the lower price.

•
ACOUSTICAL MODEMS -

ORIGINATE ONLY
USED-UNTESTEO

S15.00 ea. 2 for $25
Physically fit into Model 33
Teletype.
Manufactured by Parago n.

•
ACOUSTICA L MOOEMS -

ORIG INAT E ON LY
USEO-UNTESTED
$20.00 ea./2 for $35

By various manufacturers
- three types shown . No
user selection except when
two or more ordered and
requested to be of same
type.

None of the above includes prints, documentat ion. connect ing cords. connectors. Equipment is shipped on
an as is - where is basis.

* CARTERFONE MODEL 318 ASYNCH
• Hard wire MODEM
• TTY o r RS·232B inte rlace
• Originate only
• Up to 300 BPS
USED-UNTESTED $25.00
USED-TESTED $80.00

We ship prints with these.

* PENRIL TTY·300 ASYNCH MODEM
TTY BUILT·IN

• Up to 300 BPS
• Half or full duplex
• Auto answer-manual originate
• Bell system 101C compatible
USED-UNTESTED $35.00

2 for $60
These co me with prints.

WE ALSO

HAVE:

t, 30CPS hard-copy terminals
(Univac, Beta, Gulton, etc.}
$2()().()()+up.
2 . Teletypes model 33
$4()(). ()()+up
3. Line printers $795.00+up

4. Card readers $2()().OO+up
5. Pap e r tape readers and
punches
6. Digital tape cassette drives
7. IBM selectric terminals

WE SEL L THE FOLLOWI NG EQUIPMENT* Mini·Computers and Micro-Computers
DEC/PDP
DG/NO VA
DATAPQINT*Computer Peripherals
Printers, Readers. Punches
Tape Drives, Disk Drives

*Computer Terminals
Teletypes
CRT'S
Setectrfcs*Computer Support Equipment
Card Files, Tape Racks
Disk Pak Cabinets. Raised
Flooring

* Forms Handling Equipment
Bursters. Deleevers. Joggers
Inserters, Imprinters* Data Processing Supplies
Cont inuous Forms. Cards.
Tapes. Disk Paks* Computer Hobby Equipment

RONDURE COMPANY
TERMS: Cash, Check , Money Order. Add 52.00 for shipping

and handling. Texas residents add 5%sales tax.

1224 SECURITY DRIVE' DALLAS, TEXAS 75247 (214) 630·4621 00·910 · 861·4985
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featuring MITS Altair Computers

Byte1ronics is the hobbyist's dreom come true. A full service computer store featuring
the full line of Altolr Computer products bocked by the most complete technical service
available

The prices at Byte1ronics are MITS factory prices and most Items are available on
on off-the-shelf baSIS

ByteTronlcs sponsors the local Altair Users Group of East Tennessee and ByteTronlcs IS
interested In communicating With computer hobbyists throughout the world

If you have a question about Altair hardware (whether or not you are a Byte1ronics
custorrer] we will put you directly in touch with our Technical Director. Hugh Huddelston. Hugh
is on expert troubleshooter who has a thorough knowledge of each portion of each Altair
board And he can answer all your questions about custom Interfacing

If you have questions about software or If you wont some custom programming, our
Software Director. Johnny Peec, is the expert who can toke care of your needs. Johnny has
hod years of programming experience, and he IS familiar With Altair BASIC. assembler and
machine language programming

If you have questions about the availability of oMITS product or its price or specifications,
we will let you talk to Bruce Seals, our Director of Marketing

At Byte'Tronlcs we wont you to understand your Altair and we are willing to gOJe you all
the tec hnic a l support you need.

Byte1ronics sells computers, Byte'Tronics sells service.

For more Information, VIS it our store in Knoxvi lle-or write or ca ll us We wont to hear
from you

WATCH THIS SPACE NEXT MONTH FOR IMPORTANT NEWS

Suite 103, 1600 Hayes Street, Nashville. Tennessee 615-329·1979

Office hours: 10 a.m. to 10 p.m. Monday-Friday and 9 a.m. to 10 p.m. Saturday.



Tom Piumoltl
PO Box 23 189
S an Jose CA 95153

I have had my co mputer
o perational for nearl y

fou r yea rs now, but there are
not many people who know
what kind of co mputer I have
- I don 't tell them. It is not
that it is such a bad system;
in fact , [ have a floppy di sc
operating system with a TV
di sp lay (including color
graphics) and ASR33 Tele
type for hard copy , and an
almost-running audio cassette
int erfa ce. I have programs
that play t ic-tee-toe and Life,
and that allow me 10 paint
pictures on the TV set with a
joyst ick or to make music
through the cassette player
amplifier . I keep the local
computer club mailing list on
disc, and have programs to
sort th e file and print labels. I
have two different text
editor s and s e v e r a l
assemblers. But when I tell
someo ne tha t I have a 4004
syste m, they loo k at me and
think or say , .. Bu t that is a
four bit processor. It is o nly
half a co mputer."

Now, I will co ncede that
fou r bits is o nly half of eight
bits, and most of th e micro
processors around are eight
bit machines. But I dare say
that my system is twice the
computer that most of the
eight bit systems I have seen

are. My po int is that to judge
a co mputer solely on its word
size is like judging a person
solely on his national or igi n. I
call it bigot rv. This may be
more evident in the follow ing
e xample: The IBM 704 of the
1950s had a 36 bit word ; the
IBM System 370 of our time
has a 32 bit word. Yet the
370 is by no mCdOS 11% less
of a co mputer than the 704 .
The real measu re of a com
put er is what it can do and
ho w well it can do it. True,
the wor d size is significant,
but less so than CPU archi tec
ture , the instruction set, the
kinds of addressing modes,
ho w the CPU interfaces to
the outside world, and what
else goes int o the system. In
thi s art icle we will co nsider
some of these crit eria, and
compare some of the popular
micros in this light.

S ince the subject has
already been broac hed, let us
consider word sizc first.
There are four sta ndard word
sizes in the avai lable micro
processors: 4, 8, 12, and 16
bits; the bit -slice b ipolar co m
ponents M e beyond the scope
o f this arti cle. Each size has
its advantages and disadvan
tages. First it should be not ed
that the optimum word size
for a small co mpu ter instruc-

The

Which Chip

Dilemma!

-- 4, 8, 12, or 16 bits:
pros and cons
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Fig. 4. Register addressing (8080).

cision" (as large a number as
you care to handle) at no
extra cost.

Another im portant way to
distinguish microprocessors is
by the number and quali ty of
CPU registe rs. In general,
more registers result in more
compact programs which exe
cute faster. This is because
the data for an instruct ion is
a lready in the CPU, and does
not need to be fetched from
main me mory. The instruc
tions need only a few bits to
identify a register, but a
whole address is often re
quired for memory data. On
the ot her hand, a few general
pur pose registers may be
mo re u seful than man y
scratchpad registers which
can only be used for loading
and storing data. The F8 has
64 scratchpad registers, but
only 12 of them are directly
accessible to the program,
an d the others may only be
accessed thr ough an indirect
add ress register. This is not as
useful as, say, only 32 bytes
of scratch pad which can be
directly accessed by an in
struction (as in the RCA
COSMAC CPU), which in
t urn is less useful than four
general purpose accumulators
which can be used for calcula
t ion and/or index registers
(PACE has four accumu-
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Fig. 5. Absolute addressing (6800).

actually turns out that when
most of the data are decimal
numbers o r one and two bit
sta tus and contro l signals, a
fou r-bitter is more effic ie nt in
processing them. This is
because when small pieces of
data are buried in larger
words, more computer time is
required to isolate the data
for processing. Th us, four bit
processors are idea l for ca lcu
lato rs (most calculators these
days are actually fou r bit
microprocessors, programmed
for the calculator functions)
and for logic replacement
systems such as process
con trol. The decimal arit h
met ic capabi lity turns out to
be so important in micro
processors that most 8 bi t
CPUs and even one 16-bitter
(National's PACE) have
special instructions for this
purpose, but the user is stuck
wi th an even number of
digits, and decimal mult iplica
tion and divisi on is di ffi cult
in anything larger than fou r
bits. Consider the adva ntage
of doi ng all your arithmetic
in decimal (people think in
decimal, not binarvl] so that
number conversion routines
are not needed. Since more
than one memory location is
required for any number
greater than one digit any
way, you have "infinite pre-

' IOSn "'CT>QN (2 *OflOSI

instruction - two or more
words are required for this
purpose, as shown in Fig. 2.
T he four bit computers
cannot contai n th eir instruc
tions in a single word of fo ur
bits; most of them use eight
bit memory for inst ruc tions
and four bit memory on ly for
data.

Twelve bits is not a con
venient size for data. Only
numbers less than 4096 may
be stored in a 12 bit wo rd, so
useful numbers often require
two words in memory (good
for numbers to 16,777,215).
Two alphanumeric characters
may be stored in one word if
they are limited to capital
letters, numbers, and a few
standard symbols, bu t if you
wish to process the fu ll ASC II
character set with lower case
and control characters or if
(heaven forbid!) you wish to
process EBCD IC, then only
one character can be fit into a
word and the ot her four or
five bits are wasted.

When most of the data to
be processed are text char
acters, an eight bit processor
is much more convenient,
since each data word holds
one character with minimal
waste. But the problem with
numbers is worse with eight
bits than wi th twelve - the
max imum number size is only
255, and two eight bit words
still are limited to numbers
less than 65,536 (although
that is adequate for many
needs).

A 16 bit CPU, as we have
mentioned, gives more flexi
b i l i ty in t he memo ry
reference instructions and
also permits a single word in
memory to hold numbers to
65,535 or two text char
acters.

While it would appear at
this point that there is no use
for a four bit processor, it

Fig. 3. Immediate addressing (8008).tion is around 12 bits. This
permits a few instructions
direct access to a small
amount of memory, and gives
a ge nerous number of bi ts to
the instructions which do not
reference memory direct ly.
These are effect ively allo
cated in the PDP·8 mini
computer (and the Intersil
6100, which is the micro
processor version of the
PDP-B), as shown in Fig. 1.
Three bits are the operation
cod e (that part of the
mach ine language instr uction
which tells the processor
what to do with the data) in
memory reference instruc
tions, or serve to distinguish
the non-memory reference
instructions; two bits define
the Addressing Mode, d is
cussed later ; the seven re
mai ni ng bits select one of 128
words in memorvv There are
six memory reference instruc
tions. Of the two remain ing
three bit codes, one defines
the input /output (I/O) in
structions, for wh ich nine bits
de te rmine eight different
operations on any of 64
different I/O devices (or
"ports" as they are some
times called). There remain
yet 512 different possible op
codes for the instructions
whic h re fe r neither to
memory nor I/O, though not
all of these are meaningful in
the PDP-B instruction set.

The 16 bit computers
allow more different instruc
tion op codes for t he me mory
reference instruct ions a nd/or
a greater instruct ion address
space (t he n u m be r of
memory locations a single
instruction can reach)
because of the larger word
size, but there are wasted bits
in the no n-memory reference
instructions (with only 12
bits the PDP-8 does not use
all of the availab le combina
tions). The eight bitters, on
the other hand, efficiently
use the op codes for the
non-memory instructions, but
there are not enough bits to
address a reasonable amou nt
of me mory in a single word
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determined by th e addressing
mode. In particul ar, one of
these pages has a page
number (the most significant
part of the addr ess of any
memory location is the page
number) of zero. Page 0 is
often speciall y accessible to
inst ructions in what is called
" base pa ge a d dressing,"
which requ ires only o ne byte
of address to access th e first
256 bytes of memory. Fig. 6
i ll ust rates base page ad
dress ing in PACE. Note that
some people use the ter m
" direc t" to refer to base page
addressing.

Page Relative. Another
com mo n abbrev iate d
addressi ng mode uses the
CPU program cou nter (the
inst ruction address) for th e
page number, a nd th e instruc
t io n specifics th e locat ion
within th e page, as shown in
Fig. 7. Most micros with this
addressi ng mode use it o nly
fo r conditional branches,
since the pro gram counter
usuall y is in a page of pro
gram memor y which may not
be appropr iate for data. If the
location to be reached is in
the next page, this addressing
mode cannot be used, so
CPUs with this addressing
mode tend to waste eit her
progra m memory (by start ing
new routines o n page bound
aries) or p rogrammer time
(trying to fit th em all into the
fewest numb er of pages).

(PC) Relative. In this ad
dressing mode, the abbre
viated address is added (as a
si gned number ) to the pro
gram count er to give the
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Fig. 7. Page relative addressing (4004).

into CPU regi sters, so it is
available in most pro cessors.

Register. The da ta for the
instruction is in one o f the
CPU registers. This is usually
th e fastest addressing mode,
and requ ires the fewest bits,
as ill ustrated in Fig. 4.

Absolute. The da ta is in
memo ry, and its addr ess is a
part of the instruction, as
shown in Fig. 5. The size of
this address part determi nes
how much of the system
memory is "direc tly address
able." If the address part of
the instruction is less than th e
a dd ress space (the total
amou nt of memory the CPU
is ab le to address at any
time), then the address is said
to be "abbreviated" and is
usuall y furt her classified by
the way t he CPU derives that
part of the address wh ich is
not specified in the instruc
tion. Man y CPUs co mma nd
bot h an absol ute addressi ng
mode and several varieties of
abb revia te d ad d ress ing
modes.

Base Page. In small-word
machines it is co mmon to
divi de th e address space into
blocks which one word or the
address part of o ne inst ruc
tion can uniqu ely address.
For 8 bit CPU s thi s block is
256 byt es, so th e total
memory is divided into
" pages" of 256 bytes each .
Eight bits of address can
uniquel y defin e o ne of 256
locat ions in memory , so
many addressing modes are
rel ated to the memory in
eac h one of these pages.
Which page is accessed is

not useful for anything else
and shou ld not be co nsidered
in th e same light as the other
registers. Many of th e m icros
h ave a memory address
pointer which is used as a
"stack p o inter " (see
Addressing Modes, below). It
is not wise to use th e stack
pointer for any other purpose
(because of interrupt hand
ling requirement s), so th is
register also has restric tions
o n its utility. A few pro
cessors have o ther restricted
registers, usually used in
transferring data between
registers.

The differe nt Addressing
Modes available to the CPU
are also an impor tant criteri
on of rank. A CPU with few
regi sters but man y different
addressing modes may be
more powerful than one with
many registers but only a few
different addressing mod es.
The addressing mode of a
par ti cular instruct ion defines
how t he location of the data
is to be determined . Like the
number of registers, the mo re
different addressing modes a
CPU commands, the more
powerful its inst ruction set is
said to be. The follo wing are
th e most co mmon:

Immediate. The data for
the instruction is immediately
attached to the instructio n.
For smaller-word machi nes
th is data is usually in the next
wor d in memory, making a
two wo rd instruction. For
larger words the data is often
in the inst ruc tio n word, but it
is li mited to less than a whole
word. Fig. 3 illustrates the
format of immediate ad
dressing. Immediate address
ing is usually a very con
venient way to load constants

Fig. 6. Base page addressing (PDP-B).

lators, but o nly two of them
may be used for indexing). In
a microprocessor th e registers
may be used for any or all of
th e following fu nctions:

Accumulators. Arithmetic
or logical operations may be
done on data in an accu mula
tor, and the result returned to
the same register in a single
instruct ion. All of the micros
have at least o ne accu mula
tor. Some have more than
one.

Dat a Memory Pointer.
Most of the micros have at
least o ne register wh ich can
be used to address memory
for data. If the word size is
less than the memory address
size (as in the eight-bitters],
two or more registers may be
combined to form an address
pointer, or th e data point er
may be a double length
register. If there is no data
poi nter (as in th e PDP-B),
then the CPU must have an
ind irect addr essing mode into
main memory to handl e com
put ed addresses. Often, if the
CPU has an indexed address
ing m od e, t he ind ex
regl sterfs} will serve th e data
poi n ter fu nct ion. Index
registers are a more powerful
form of memory ad dress
pointer.

Scratcturad. Rcgtst ers
which cannot be used as
accumulators or memory
address pointe rs are only
good for temporary storage
of data, and are called
scratch pad registe rs. Not all
C PUs have scra tchpad
registers. Those that do not
must use main memory for
temporary storage.

Other. Most CPUs collect
the various sta tus nip flops
into a "status register." It is
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Been looking for a practical way to input
and dump programs to your compu ter?
Well your search is over.

With our new AC-30 Cassette Interface you
will be able to store and input program
data to any co mputer system having RS
232 serial interfaces and a UART circuit
having an accessible 16X clock frequency.
Data format is the "Kansas City" standard
wh ich was select ed for its to lera nce of
speed variat ions in the recording device.
The AC-30 may be used with any cassette
recorder o f reasonab le qu ality.

If both your computer and termina l have
accessible 16X UART clocks and will oper
ate at 300 baud--as do o ur 6800 computer
and CT-l024 terminal system-t he AC-30
may be used between the term inal's seria l
interface and the computers co nt ro l inter
face . This eliminates the need for a separate
interface to drive the cassette unit . It also,
a llows you to use the co mputer system s
tape load and dump rout ines built into
Mikbug!l or similar ROM softwa re.

Independent contro l circuits are provided

for two aud io cassette recorders (not in
cluded in t he kit ). On e recorder's tape may
be read while the second is recording a new
updated tape; ma king it possib le t o generate
new program tapes, data tapes and to create
program object tapes while reading and
assembling program source tapes. The o per
ating mode for each reco rder is selected by
switches o n the front pan el and LED indi
cato rs show the mode that is selected at
any particula r time. Computer cont ro lled
record , play and motor cont ro l commands
may be used wit h th is system if t hey are
ava ilable from the terminal being used . This
feat ure is available on ou r CT·1 024 terminal
if t he CT·CA cursor cont rol card is insta lled.

The AC-30 is housed in a 12~" x 3" x 12%"
aluminum chassis. It is powered by a self
contained 115/ 230 Volt AC 50-60 Hz
power supply . Data is FSK format using
1200 Hz and 2400 Hz at a 300 baud data
rate. Recorder speed tolera nce need be
o nly + 20%.

!lTrad ema rk Mot oro la

AC-30 Cassette Interface Kit 579.50 ppd

Southwest Techn ical Products Corporation
219 W. Rha psody

San Anton io, Texas 78216
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Fig. 9. Register indirect addressing (COSMA C).
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Fig. 8. Relative addressing (F8).

operand address (again used
only for branches). Thus the
page accessible to any instruc
tion seems to " float" around
the current value of the pro
gram counter, as shown in
Fig. 8. This is much more
convenient than page relative
addressing, since now the pro
grammer need on ly be con
cerned with how far the
destination is, not with page
boundaries . But the cost is
generally slower execution
(that addition takes CPU
. ,)time ..

Register Indirect. In this
addressing mode the address
of the data is in one of the
CPU data pointer registers,
and not in the instruction at
all. As shown in Fig. 9, only
one instruction word is re
quired to access any word in
memory, but the address
must be set up ahea d of time.
This addressing mode is very
useful f or processing
sequential data, especially if
the address register can be
optionally incremented (or
decremented) simultaneously.
Most micros have either
register indirect or indexed
(see below ) addressing , but
only a few have auto incre
ment. One form of register
ind irect addressing with
auto-increment and auto
decrement which is included
in many CPUs is called
" stack" addressing. Usually
this is used to save return
addresses in subroutine calls
and for temporary storage of
data. Sequential words of
data are stored in (or re
trieved fro m) sequential
memory locat ions by one
word instructions . Th is is

slightly less usefu l than true
auto-increment and auto
decrement register indirect
addressing, since the pro
grammer does not have the
cho ice of incrementing or
decrementing with stack
addressing.

Indexed. When abbre
viated addressing is combi ned
wi th register indirect , the
result is the indexed ad
dressing mode. The address
part in the instruction is
added (algebraically if signed,
but not all are) to the value in
the index register to form t he
complete address of the data,
as shown in Fig. 10. In some
processors the address part is
not abbreviated, but the
index register may be; they
cannot both be less than the
ful l address size and still be
useful. The indexed ad
dressing mode is very useful
for table handli ng, but more
execution time and longer
instructions arc requ ired for
it than for register indirect.

Indirect. Many processors
permit the address of the data
to be stored in memory, and
the instruct ion contains an
abbreviated address poi nti ng
to that locat ion . Processors
with neither a data poi nter
nor a full address index
register must have indirect
addressing to get at tables,
data buffers, and other data
requiring a variable address.
Ind irect addressing is almost
as convenient as register
indirect, but has an additional
adva ntage in that several
memory locations may be set
up with different addresses
which may be accessed at
random from different parts

of the program. The indirect
addressing mode may usually
be combined wit h other
addressing modes. Of particu
lar interest is its combination
wit h indexe d addressing. Here
the index register may be
adde d either to the address
part in the instruction to
provide variability in the
selection of which indirect
address to use (cal led "pre
indexing"), or to the indirect
address fetched from memory
to provide variabi lity in the
data address relative to a
given indirect address poi nter
in memory (called "post
indexing") . Post-indexed
i n d i r e c t addressing is
illustrated in Fig. 11. Indirect
addressing does not come
free: An extra bit in t he
instructio n word must be
dedicated to signal it , and
extra memory cycles are re
quired to fetch the address.

Aside from what the pro
grammer sees in the CPU, the
processors may also be judged
on their interface to the out
side world. Some micros have
several varieties of input and
output instructions; others
have none. Al most any micro
processor can have I/O
devices connected to it that
look like memory locations,
but t hose without I/O
instr uctions must do it this
way. For I/O-intensive appti
cations t his may be a
nuisance. It also prevents
using all of the memory space
for memory (if you need that
much). On the other hand,
I/O instructions use up
valuable instruction operation
codes, and if the I/O is part
of the memory space all of
the arith metic and logical
instructions may be used
directly on the I/O data (if
you feel so inclined; I have

yet to see this happe n in real
pro gra ms).

An important distinction
sometimes not considered
fully is the interrupt capa
bility of the CPU. How many
different kinds of interrupt
does the CPU support? The
8080 has a si ngle interrupt
signal into th e CPU, but up to
8 interrupts are easily prior
itized in t he 8214 Prior ity
Interrupt Encoder, which can
provide "vectored interrupt"
capability (the interrupti ng
device gives the CPU a
memory address indentifying
the service ro ut ine for that
interrupt at the time the in
terrupt is accepted by the
CPU). Tho M6800 CPU has
two interrupt input signals, so
that vectored interrupts fro m
two interrupt causes are easy,
but for more than tha t it is
much more difficult. Also,
the user of the 6800 should
be aware that one of those
interrupts cannot be disab led
and is incompatible wit h one
of the mo re useful of the
CPU instructions. PACE has
six vectored in terrupts.
Unless interrupt service t ime
is critical, vectore d interrupts
are not essential. In fact,
interrupts themselves are not
always essential, and some
CPUs allow no ne. I have seen
several major programs for
CPUs which can support in
terrupts, but they are not
used.

T he n there IS Direct
Memory Access (DMA) for
moving data into and out of
memor y. Only one of t he
micros (COSMAC) has the
DMA logic buil t into the
CPU. A few have DMA con
trollers in the chip set which
supports the CPU. Most of
them can be stopped by the
peripheral for DMA opera-
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Srack u.e., PUSH & POP instructions)
Indexed
Post·lndexed Indirect
Base Page

TECH Chip technology

POWER Power supply requirements (vol tages)
PAGE SIZE

X

Number o f wo rds in branch page

Number of bits in Index or Data Po inter register
CLK Clock requiremenrs: Num ber o f clock inpu ts.

X On-ch ip clock may be drillen from cryStal
S Static - clock may be stopped or run slo wly
D Dynamic - clock has minimum frequency

ADD TIME Minimu m "xecut ion t ifflf! for ADD instruc tio n (some
instructions may be fast" r )

S TACK

/NT

Locatio n and number o f words: i f in CPU, - number
o f nested subrou t ine calls

Number of Vectored Interrupts (parentheses if
external encoder required)

WORD SIZE Number of bits; P « Lm tr uc t ion word; D = Da m wo rd
CPU I /O N umber o f input and outpu t l ines o n CPU: single

num ber if bidirectional; otherwise Input/Output

Blank en tries represen t in fo rma t ion unavailable.

N um ber of I /O porn addressab le b y CPU; single
number i f undifferen tia ted; otherwise Input/Output

Decima l ari thmet ic instructions:
+ A dd

Subtract

Peripheral Support Chips available with CPU:
P Parallel I /O
S Seria l I /O

N umber of address b in which m ust be latched off
the CPU; numbers separa ted b y + indicatt! mul t iple
t ime slices

Quanti ty one price for CPU only; does not include any
required support chip s. These are published prices at
time o f writing, rounded to nearest do llar ; lo west
pub lished p rice was used: ch ips meeting speed sPec may
cost more.

I /O PORTS

I /O CHIPS

BCD

ADD LATCH

PRICE

I ndirec t (through memory)
Relati ve
Absolute
(with ± or P) conaiuonet branches only
Register Indirec t
Register Indi rect with A u to-Increment, -Decrement
Immedia te
(with A or P) Jumps only
Page Relati ve
Register

Number and k ind of CPU registers (one if no digit) :
A A ccumulator
S Scratchpad, no t usable as accumula tor

o r data pointer
X Index, register or data pointer (may consis t

of m ultiple separately addressab le registers)
General regis ter, usable as A or X

REG'S

ADDR SPA CE Maxim um size of add ressabl e memory
P Program mem ory (if separate )
o Data memory

G
ADDRESS M ODES

f>
±
A
B
o
D ±
I
J
P
R

Table 1. Microprocessor comparison.
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the computer and gett ing it
to run correctly is not easy. It
is harder for some micro
processors than for others. It
is harder in some systems
than it is in others with the
same CPU_ Different pro
grammers will find different
processors or systems to be
easier or harder. But you can
be sure all of the good
systems (i.e., the ones that
are easy to use) represent a
lo t of programming effort in
ope rati ng syste ms, text
editors, assemblers, high level
language (SUCh as BASIC)
processor s, and utility pro
grams.

The next t ime someo ne
tells you that th is micro is
better than that one, ask
why, and for what. I did not
mention that I have two oper
at io nal computers now. O ne
of them has an 8 bit CPU
with a powerful instru ction
set , but I don't use it, because
my 4004 system is " better ."
Better because the peripherals
and the software support are
better . I also have over a half
dOL en CPU chips for other
processors, but I am unlikely
to do more than make toys
out of them, because the two
systems I have are better.
Better because they already
have a ll the connec t ions to
memor y and power - an
o pe ra tio na l computer is
better than one that is not.

A final no te. Th is man
uscript was prepared on my
" Ha lf a Compu ter " using
some of my software to edit
the text, pull proofs and
correct typographica l erro rs.
To add or delete a sente nce
did not requ ire rety ping t he
whole page; the computer d id
that. If the publisher had
wanted, I could have de
livered a paper tape to run
automatic typesetting equip
ment. Maybe next year whe n
I can afford a " whole com
puter" (tha t's more peri
pherals, not a different CPU) ,
I will be abl e to deliver
c a mera-ready copy. Com
puter power is what the co m
puter can do . •

ext ra logic is required to con
nect standard memory com
pone nts? Wh at is t he fewest
nu mber of extra parts that
must be added to get a work
ing (special purpose) com
puter? What happens if I co n
nect a Motorola PIA (M6820
- <I goo d I/O chip) to an
8080 system? Most of these
questions are beyond the
scope of this article, but they
drasticall y affect how good
the result ing computer is.

Table 1 is an analysis of
some of the available micro
processor s, according to the
criteria we have d iscussed.

As I said earlier , the power
of a sys tem is measured
largel y by the kinds of
peripherals available to it. An
extremel y important
peripheral is o ne provid ing
" o ff - li n e st o ra ge" in
mac hine-readable form, so
that programs can be saved
and reloaded without a lot of
manual effort. A paper tape
reader and pun ch will do this
adequately, but it is slow.
Aud io casset tes are somewhat
faster , more com pact , and
considerably cheaper . Floppy
disc drives are the most ver
satile for program and data
storage, but there does not
exist a t this time anything fo r
the amateur for less than
$2000. Th is is unnecessary : I
bought ever yth ing new and
spent about $800, but I had
to design my own controller.

A secon d essent ial pe ri
pheral is t he human interface.
While lights and switches look
esoteric , they are not su itable
for mast programs. The so
ca lled " TV Typewriter" is
probably the best human
interface you can get for your
money . A Teletype with
paper tape reader and punch
is the cheapest single peri
pheral to give both machine
readable data storage and the
hu ma n interface (wit h hard
copy, yet ).

Last here, but most impor
tant, is the so ft ware. The
computer is wort hless with
out a program. Writi ng that
program and getting it into

{ ~ADDR£SS-

~"

for the processor. How many
power su pplies are requ ired?
Some micros run on +5 vo lts
onl y ; others require +'2 and/
o r a negative supply. If t he
system uses a 4K RAM
memory which needs +12 and
-5 volt supplies, a processor
with the same requirement s is
no problem. Some of the
processor s run on -9 or -12
vol ts. This could be a
nuisan ce if nothing else in the
system needs those supplies.
Many of the microprocesso rs
are " dy namic," which means
that they requ ire high voltage
no nsto p clock drivers; even
"5 volt, TTL compatible"
CPUs may req uire clocks that
swing from 0 .2 volts to 4.7
volts, which TIL outputs are
not specified to deliver.
"Stat ic" CPUs are generally
sim pler to co nt rol because
there is only one clock signal
to drive, and it can be
stopped at any time .

Some of the micros are
more easily connected into
systems than others, becau se
of the related circuits avail 
able from the manufacturers.
Is a clock driver available for
those odd two phase high
voltage clocks? Ho w much

•

'NST~ucTlON "'O~D

t ions, and some actua lly get
off the buses when sto pped,
to ma ke it easier for the DMA
logic to work .

Connecting the I/O devices
is anot her prob lem. The 4004
chip set (my system) has
input gates or out put la tches
on every memory device in
the family . There are also
special I/O devices (4207,
4209, 4211) that connect
right o n the bus with no extra
logic. Motorola came out
with some real ni fty I/O
circuits (6820, 6850) with
the 6800, but a certa in
amoun t of address decoding
is required fo r all but the
most t rivial systems. Intel has
recently come o ut with
similar circuits , but, as with
the 6800 family, plenty of
interco nnect logic is req uired.
With the 8008 you are on
your own. The F8 has lots of
I/O right on the CPU and the
memory interfaces . Other
micros have a few I/O lines
on the CPU and requ ire that
extra logic fo r anything over
tha t.

Perhaps one of the more
important cr iteria o f distinc
t ion to the hobbyist is the
interconnect ion requ irements

Fig. 10. Indexed addressing (PACE).

Fig. 11. Post-index indirect addressing (6502).



Stay tuned for future programs.
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The HAL ST-6000 demodulator
Ikeyer and the D5-3000 and DS-4000
KSR/RO series of communications
terminals are designed to give you
superlative TTY performance today
-and in the future. OS series termi
nals, for example. are re-proqram
mable, assuring you freedom from
obsolescence.Sophisticated systems
all, these HAL products are attrac
tively priced-for industry, govern
ment and serious amateur radio
operators.

The HAL ST-6000 operates at
standard shift s of 850, 425, and
170 Hz. The tone key er is c rystal.
controlled. Loop supply is Internal.
Active filters allow flexibility In esteb-

Iishing different tone pairs. You can
seledAM or hard-limiting FM modes
of operation to accommodate differ
ent operating conditions. An internal
monitor scope (shown on model.
above) allows fast, accurate tuning.
The ST-6000 has an outstandingly
high dynamic range of cperettcn.
Data I/O can be RS-232C, MIL:-l88C
or current loop.

The 05-3000 and 05-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis
stonand reception, or read-only (RO)
operation of different combinat ions

of codes, including Baudot, ASCII
and Morse. The powerful, program
mable 8080A microprocessor Is in 
cluded in the circuitry to assure maxi
mumnexibilityfor your present needs
-and for the future. The KSR models
offer you full editing capabili ty. The
video display Is a convenient 16-line
format, of 72 characters per line.

These are some of the highlights,
The full range of features and speci
fications for the ST-6000 and the OS
series of KSR and RO terminals
is cover ed in comprehensive data
sheets available on re<juest.Write for
them now-and tune In to the most
sophlstlcated TTY operation you can
have today ...or in the future.

HAL Communications Corp., Box 365, 807 E. Green Street
Urbana , Illinois 61801. Telephone: (217) 367-7373
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Meaningful Conversations with your Computer

-. what those mysterious "languages" are all about

Table 1. Typical machine code to solve I = EjR.
and "R" were prelooded into the memory.

This example assumes that data "E"

A glance at the advertise
ments in 73 or almost

any other technical rag will
reveal a growing number of
compu te r ki ts, memory
boards, and per ipheral devices
belng offered to t he home
experimenter. The " ho me"
com puter f ield is grow ing
a lmost as fas t as t he t wo
meter boom of severa l yea rs
ago. One of t he problems
always associated wit h a new
field is the tremendous lack
of practical knowledge
possessed by the casual exper
imenter. The computer freak
now has a wide choice of
micro kits, input/out put
devices, and services to
choose fro m, but t he big
pro blem remains : Ho w does
o ne COMMUNICAT E with
his computer? Ah, yes, you
have just co mpleted your
Super-X microprocessor ki t,
and pla n to use it to store
OSCA R orbital data. A
simple application? Yes, but
there X sits with rows of
switches and LEOs, and not
calculating a thing. Some
t hing is missing - a method
of "talking" to, or " program
ming" the machine, thus
enabli ng it to per fo rm a
mea ni ngf ul task.

The Language Processor

The missing link is t he
Language Processor , or LP.
An LP is a program that
allows a computer user to
form the unique set of
"machine instructions,"
which are the binary numbers
that direct every machi ne
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function. The LP is to a
computer what the keyboard
is to your pocket calculator 
it is a man-machi ne interface
t hat bridges the gap be tween
human requ ests and machine
ac tion. Without a keyboard ,
your pocket wo nder is useless
unless you like to collec t big
IC chi ps. Wit hout an LP, a
c ompu t e r program mer is
forced to form and inser t into
me mory every bi nary code
that fo rm s a program, requ ir
ing a knowledge of t he
i nte rnal construction and
machine codes unique to
every computer.

Programming
Your Black Box

A computer performs it s
task by execut ing a series of
"machine instruct ions" that
reside in the memory o f t he
processor . The ultimate goal
of any progra mmer is to
relate t he pro blem to be
solved in terms of the
machine instruc tions that the
computer understands. This
goal may be reached in two
ways: by inserti ng each
instruct ion into memory by
" ha nd," using t he front panel

Start

End

switches, after a tedious
process of forming the
correct codes, or by using an
LP to form the codes for you.
This LP may be an assembler,
compiler, or interpreter. This
articl e examines, in simple
terms, t he funct ion of each
type of LP, t he associated
trade-off' s, and the benefit s of
each. Be fore starti ng, ho w
ever, let's take a quick look at
h o w pro gramm ing works
without the LP, bearing in
mind that the final goal of
any LP is to produce the
binary machi ne code that
o nly the machine under
sta nds.

Machine Language

Every co mputer, be it an
IBM 370 or Mo torola M6800
micro, has a unique set of
" instruc tions ," consist ing of
binary codes that d irect every
int ernal funct ion of the
ru n rung co mputer. Most
machines are capable of exe
cuting certain basic opera
tions, suc h as movi ng data to
and from memory. addition,
subtract ion, and shifti ng (a
process of moving "bits"
to different locat ions wit hi n

Machine Code

48300000
0 722
4840 0002
002 4
4030 000A
4020 0QOC

the computer). However, the
problem is that each machine
uses a different code for
similar processes, requmng
the programmer to know t he
details o f eac h mac hine he
wishes to use. One " machine
language" program for so lving
the Oh m's Law (I = E/ R)
relat ionship is shown in Table
1.

The result of t he operation
expressed in Table 1 is t he
answer " I" stored in memo ry
location 10, and the re
mainder of the division in
location 12.

Several problems asso
ciated with machine language
programming are apparent:

1. The code is uni n
telligibl e to anyo ne not
spec ifica lly familiar
with computer "X."
2. A change to the
code to fix a "bug" (a
common creature
around computers)
often requires rewriting
much of the existing
code, especially when
more instructions are
added.
3. Fol lowing the logic
of t he original program -

Co m me nt

Fetch HE" from memory
Clear temporary
Fetch "A" from memory
Perform division
Save answer ''I'.
Save rerllilinder



As5embly ungu_9lI Comment

St_rt LH RJ,LOCO Fetch "E"
X H R A2,R 2 Clear Aegis ter 2 ltemporaryl
LH A4 ,LOC2 Fetch " A"
oHR R2 ,A4 Divide
5TH AJ,LOC10 Save " I" in Lo cat io n 10

E'" 5TH A2, LOC 12 And save re mainder

Table 2. A n assembly language representation o f a program to solve I = £ /R .

M 6800 Assembly Code Comment

Start LOA A,LOCO Fetch "E"
LOA a ,LOCI a nd " A"
JSA DIV D Go to Divide rOUline
STA A,LOC2 seve answer " I"
STA B,L0C3 a nd remainder

E... SWI O~.

Diwd ••••• • A soft ware program to
• ••••• divide, as the M6800 nas
••••• • no specific divide instruction;
RTS Aeturn to call ing rout ine

Table 3. Routine to solve I = £ /R on a Motorola M6800 micro,

bier with their micro kits.
However, most assemblers
require a large amount of
memory to fun ction, recalling
that the assembler it self is a
p ro gra m co ded in the
machine code particular to a
given microcompu ter.

The Compiler - Or, Program
ming in English

The assembler LP great ly
increased t he capabi lity of
man to talk to his computer,
but the basic restri ctio n of
ha vi ng to know internal
detai ls and procedu res still
remained . An ultimate LP
was re q ui red , o ne that
allo wed progra mmers to fun c
tion in an English language
environment. The first such
LP was a language known as
FORTRA N, a program dedi
c a te d to " F O R m u la

mer and documentation
of the program is diff i
cult , especia lly when
the programmer takes
another lob.

All computer programm ing in
the early '50s was done in
direct machine language 
prompting the development
of the first type of LP, the
assembler.

The Assembler - Symbo lic
Programming Made Possi bl e

The first member o f the
LP family is th e assem bler , a
comp ute r program that
allows machine inst ruc tions
and operations to be repre
sented symbolically, i.e., in a
more human form than rows
of numbers. The program mer
is still req ui red to know the
specif ic machine instruct ion
set of his computer, but the
assembler allows him to refer
to inst ruct ions by name (or
mnemonic) instead of num
ber. The e nd resul t of an
assembly process is a machine
language program si milar to
that in Table 1. The assem
bler only serves to ma ke the
genera tion of t hose codes a
less tedious process. A sample
assembly language progra m to
solve our Table 1 prob lem is
shown in Table 2.

The same program coded

for the Motorola M6800
microprocessor is given in
Table 3, ill ust rat ing the point
of how a programmer must
kno w the unique instructions
of each machine he wishes to
use when programming in
assem bly o r machine lan
guage.

Severa l shortcomings of
machine language progra m
ming are resolved by using an
asse mb le r , For examp le,
changing or correct ing the
program requires o nly a
" so urce" change, usually
do ne b y c ha ng ing the
punched card in error . The
complete program is then re
assembled, causing th e out put
o f correct machine code. The
assembly process removes the
require ment that the pro
gram mer kno w in ad vance
ho w his change affects the
code in instruct ions aro und
the correc t ion. Documenta
t ion of the program is easier
also, as the symbo lic repre
sentation of the machine
code is unde rstood by anyo ne
familiar wit h the machi ne.
Softwa re development cycles
are speeded up, as correct ion
and modification of programs
does not requ ire ex tensive
code changes.

Most microcomputer man
ufac tu rers provide an assem-

c
c
c

c
c

TRANslation." FORTRAN is
an LP that lets programmers
represent pro blems as they
occur on paper or tex tbooks,
in English. This type of LP is
o ften referred to as a " high
level language" : the h igher
the level, the more Engli sh
li ke the representat ion of
instruct io ns. Most high level
LPs all ow the program to
contain notat io n and conven
t ions that wou ld norma ll y be
used to describe the prob lem,
thus allowing th e programmer
to concentrate o n the solu
t ion of the problem, not the
internal wor kings of a co m
puter. Usi ng o ur old Ohm's
Law example, Table 4 shows
what the FORTRAN program
looks like.

The power o f the high
level LP is provided by a very
co mplex and large program.
Fro m Table 4 it can be seen
that the single statement
expressing the formula really
re qu ire s several machine
inst ructions (Table 1). A
single complex FORTRAN
statement may produce 50 or
60 mach ine inst ructions.
(Remember, that 's all the
processor knowsl] The real
beauty of a compiler, the
high level LP, is that the same
source program may be run
o n any machine ca pable of
support ing the compiler. The
co mpiler for eac h machine
knows that the incom ing pro
gram is in a standard fo rmat
(as defined by sta ndards com
mittees), so it must produce
the unique mach ine code to
solve the problem. Il can be
seen tha t each FORTRAN
compiler will o nly run o n the
machine it supports, but the

Com me nt - Divide E bv R giving I

I" E/A
STO P
END

That 's it - 01 course ot her instructions ar e
needed to input the raw data .

Table 4. A typical FORTRA N program.
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INTROduciNG TilE
MICRO-ALTAIR

- -

1 AEM Read E and R, t hen calculate and print I
2 INPUT E,A
3 LET l "' EtA
4 PRI NT "ANSWER IS = ", I
5 STOP

Table 5. A BASIC program that accepts input from a
terminal, calculates the answer, and prints out the result, all
in three statements. (Line' is a comment; line 5 needs no
explanation.)

POLYMORPHIC SYSTEMS

there to do it in assembly
language. Take heart , ho w
ever - all is not lost. There is
an alternative to the compiler
available to microcomputer
programmers - the inter
preter. T h is L P offers
most of the advantages of the
compiler wi th one difference
- no machine language is
produced from the source
program. Instead, the inter
pre ter processes the incoming
source statements "on the
fly, " and produces the answer
or results by executing a
series of built-in routines
triggered by the "commands"
prod uced by the programmer.
The most popular interpreter
is BASIC (Begi nner 's A ll pur
pose Symbolic Instruction
Code) . Take a last look at our
example, this time do ne in
BAS IC (Table 5).

Hopefu lly , the above
explanations have taken some
of the mystery out of the
word "programming." A care
ful look at the micro
processor kit advert isements
will reveal what LPs are avail
able for your application. An
assembler is required for all
but the most simple applica
tions, an d BASIC is available
for some of the machines - a
big plus if you can afford the
necessary memory to contain
the interpreter . Even machine
language programming can be
fun on a micro, and there is
probably no better way to
learn the ins an d outs of
computer architecture. The
programm ing tricks learned
can always be applied to your
next effort, even one using a
high level LP. So have fun,
and GOOD PROGRAM
MI NG! •

The Interpreter - A Micro 's
Best Friend

Compilers are available for
all large computers and most
minis, but due to their com
plexity and cost have not
filtered into the micro world
yet. It often ta kes several
man-years to develop a com
piler and write it in assembly
language, so it wi ll be awhile
before you can load up
FOR T RAN on your brand X
micro and track OSCAR,
even though the capability is

sta ndar d source program
(written by a programmer)
will be accepted by any com
pi ler. This concept, known as
"computer independence," is
the foundation of the pro
gramming profession. A pro
grammer used to coding IBM
370 FORTRAN can be
wr I n ng programs on an
INTERDATA minicomputer
the day he changes jobs, as
the LP takes care of the
nitty-gritty de ta ils of pro
d ucing the different mach ine
code.

FORT RAN is not the only
high level LP. A few seconds
spent scanning any computer
trade publication will reveal
names su ch as COBOL
(COmmon Business Oriented
Language) , APL (A Program
ming Lang uage) or JOVIAL
(believe it or not - jule's
Own Version of the Interna
t ional A lgorl tbmic Lan
guage). Each of these LPs has
a source input format suited
to a particular applicatio n.
COBOL, for example, is we ll
suited to business applica
tions, such as payrolls, but
finds little use in the scien
tific community.

$175.00 asso.
$235.00 assd.

$230.00 assd.
$260.00 assd.

(8051967-2351

Go to your local computer store and compare
Video Terminal Interface - characters are stored in on-board
memory. Entire screen may be read or written in 20 millisec
onds . Software includes a text editing system with scrolling
and insert and delete by character or line.
VTI/32 32 character line $160.00 kit
VTl/64 64 character line $185.00 kit
VTI/SK Socket kit for VTI kit $ 15,00
Delivery - 30 days
Analog Interface - 1 or 2 channels of analog output with 10
bits of resolut ion s (0-10Vor ± 5V with bipolar option) . 6 bits of
latched digital output and 8 analog comparators for software
controlled AID conversions.
ADAl1 1analog output $135 ,00 kit
ADA/2 2 analog outputs $185 .00 kit
ADAISK Socket kit for ADA kit $ 10.00
Delivery - 30 days B, o' A"",. " " 0 .... ....ot" COO,,_ A'"~.",,

All prices and specillcall~ns subjetll~ change wrt houl notice, Prices are USA only
Calif. reseents add 6% utes tax Add 5'1. shipping , handling, and insurance,

737 S. Kellogg, Goleta, CA 93017

The complete Computer System
that requires just a keyboard
and TV monitor for use.

The MICRO·ALTAIR is :
The hardware - video terminal interface board, CPU/ROMI

RAM board. backplane. power supply and cabinet:
The software - video driver, debugger, operating kernel

supplied on ROM ;
The personal computer system - complete, expandable, no

loose ends - a complete and powerful tool;
THE SOLUTION BOX FROM POLYMORPHIC SYSTEMS .

Applications include smart terminals, data acquisition systems.
games, accounting, front-end for a larger computer-anywhere a
little processi ng is required,

COMPLETE SYSTEM (EXCEPT FOR MONITOR AND ASCII KEY·
BOARDI $575.00 KIT. DELIVERY 60 DAYS - SERIAL 1/0 AND
CASSETTE OPTIONS AVAilABlE.
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DIGITAL DATA RECORDER
for Computer or Teletype Use

Up to 4800Baud
Uses t he in dustry standard tape saturation method (NRZ) to beat all FSK systems ten to o ne . No modems or FSK decoders

r equired . Loads 8K of memory in 17 seconds. This record er enables you to back up your comp uter by loading and dumping
programs and data fast as you go, thus enab ling you t o get by with less m em ory . Great fo r sm all business bookkeeping. Imagine! A
year's bo oks o n o ne cassette.

Can be softwar e controlled. Comes complete wit h a software progra m used to test the units in production (8080). Manual
inclu des so ftware contro l ho ok u p data and programs for 8080 and 6 800 .

with ROM
"Bootstrap

NEW - 8080 I/O BOARD
Pe rmanent Relief from
Chafing"
This is o ur new "turnkey" boa rd. Turn
on your Altai r or Imsai and go (No
Bootstrapping). Controls one terminal
(CRT or TTY) and one or two cassettes
with all programs in ROM. Enables you
to turn o n and just type in what you
want done. Loads, Dumps, Examines,
Modifies from the keyboard in Hex.
Loads Octal. For the cassettes, it is a fully
software cont rolled Load and Dump at
the touch of a key. Even loads MITS
Basic. Ends " Bootstrap Chafe" forever.
Uses 512 bytes of ROM, one UART for
the terminal and o ne USART for the
Cassettes. Our orders are backed up on
this one . #2810 (R) Kit form $140. Fu lly
assembled and tested $170.00.

SPECIF ICATIONS: Model CC7 $149.95
A. Recording Mode : Tape Sat urat ion binary (NRZ). T his

is n ot a FSK or Home type recorder. No voice capability. No
Mod em. Runs at 240 0 baud or less Asynchronous and 4800
baud Synchronous. Runs at 3. 1"tsec. Speed mechanically
regulat ed ±.5% or better .

B. Two chan nels (1) Clock, (2) Data . Or two d ata
channels providin g four (4) tracks on the cassette . Can a lso
be used for Bi-Phase, Manchester, etc.

C. Inputs: Two (2). Will accept TTY, TTL or R S 232
digital.

D. Outputs: Two (2). Board changeable from TTY,
RS232 or TT L digital.

E. Erase: Erases while record ing o ne track at a tim e.
Record new data o n one track an d preserve three or record
on t wo and preserve two .

F . Com pat ibility: Will int erface any computer using a
UART or ACIA board. (Altair, Sphere, IMSAI, M6800, etc.j

G. Other Data. : 11 0-220 V - (50·60) H z; 3 Watts total :
UL listed; three wire line cord; on/off switch; audio, meter
and light op erat ion monitors . Remote control of motor
optional. Four foot , seven condu ctor remoting cable pro
vide d.

H. Warrantee : 90 days. All units tested at 300 and 2400
baud before shipment. Test cassette with 80 80 software
program included .
Also available - MODEL CC7A with variable motor speed
which is elect ron ically regulated. Ru ns 4800 baud Synchro
nous or Asy n chronous. Recommend ed for quantity users
who require tape interchangeability. Comes wit h speed
calibration tape to set exact speed against 60 cycle line .
$1 69.95 .

Card No. Exp iration da te _
•-o BankAmer ica'd Iiiiiiiii O Ma"e' ChargeDCash DCneck

. .. . Data Recorder CC-7 @ $149.95

. . . . Data Recorder CC-7 A @ $169.95

Please enclose $2 .00
Shipping & Handling
on each Recorder
or I/O Board.

. ... Operating & Tech nical Manual {Schematics} includes
Software & Hookups for 8080 , 6800 , and 110. @ $2.00

N.J. Residen ts a dd 5% Sales Tax

NATIONAL MULTIPLEX CORPORATION
3474 Rand Av enue, Box 28S
South Pl ainfield, New Jersey 07080

(201) 56 1·3600

..
Z-
"•

Signature _

TOlal e nclose<> $
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available opens up the possi
bility of developing a higher
level language wh ose tnstruc
tions can be entered in

Table 1.

Richard Whipple
305 Clemson Dr.
Tyler TX 7570J

John Arnold W5CUD
RFD 4. BoJt 52A
Tyler TX 75701

I n an earlier 73 article, we
d escribed interfacing a

Baudot teletype with a hobby
co mputer. Once th is hard
ware interco nnect ion is made,
the next step is to develop a
soft ware o perati ng system
that takes advantage of t he
keyboard /printer link to the
computer. In this article we
describe a program called
Baudot Monitor/Editor, or
BM/E for short. With it you
can store, examine, and exe
cute machine la nguage pro
gra ms using the Baudot
teletype. This is quite an
important step on the road to
full ut ilizat ion of your com
put er.

letter
Comr1\llnd

o

L

E

M

x

Name

Dump

Load

Ed it

Message

Execute

D8$Cription

OutPUI$ conte nts of
consecutive memory
locations in octal

Permil$ Stor;og octal
instruct ions rn con
secu tive locations

Sing le locations can
be e xa m ined and. at the
use r's o pt ion, ch anged

Places th e compu ter in
a mode that ecnos th e
keyboard o n the printer

Starts program execu tion
at a sPecified address

English words and phrases.
The compu ter ca n thus be
made to funct ion o n a more
human level. BM /E is just a

start o n the path to such a
higher level language, but it is
an important step for some
one who wants to learn abou t
computers from the grou nd
up.

Understanding Octal Number
Representation

Before detail ing the opera
t ion of 8M/E , a short explan
at ion of octa l numbers shou ld
be made. As already noted,
computers use bi nary for mat
to represent instruct ions and
addresses. Long st rings of 1s
and Os, though handled
readily by a computer, are
difficult for huma ns to work
wit h or reme mber. For
ins tance, to specify an
in stru ction at a certain
memo ry location, one would
have to write :

Why a BM/E Operating
System?

Enteri ng a program into
memory via the front panel
switches can be a lengthy and
tedious process. Loading a
three or four hundred byte
program by hand will just
about end th e pleasure of
owning a hobby co mput er.
The limit ed usefuln ess o f the
front pa nel as a functional
I/O device can be traced to
the restriction of lights and
swi tches to two states, i.e.,
"on" and "off." Thus entry
must be in binary notation,
which is perhaps the least
efficie nt system for human
use. The more satisfactory
octal or hexadecimal systems
cannot be used , since th ey
require eight and si xteen
states respecti vely . Adding a
Baudot teletype can be
viewed as a way of expandi ng
the number of I/O states
available to the user from two
to sixty-four (upper and
lower case cbaracte -s}, BM/E
is in a sense a translator from
the internal binary form to
external octal format on the
teletype. In addition, having
the set of letters and symbols

~ 102

A Baudot

Monitor/Editor

System

- -program listing for the 8080



3. If the leftmost group has
less than three d igits, just
consider that it is prefixed as
requ ired with zeros.

Exam ple:
0 10 101 '0
(Bi nary I
1 2 s

0'
12.

IOcta11

Inst ruct io ns and data for
an eight b it co mputer such as
the Altair 8800 can be repre
sented as a three digit oc tal
number ranging fro m 000 to
377. A sixteen bit add ress is
most eas il y represented by
two octal nu mbers obtained

Address
126 3 16

Instruc tion
31'

The improvement fro m the
human stand poi nt is obvious.

The rewriti ng of a b inar y
number in o ctal is acco m
plished in the fo llowing way :
1. Separate the binar y num
ber into three d igit gro ups
beginning at the r ight most
digit.
2. Use the chart below to
give each group its octal
value.

Basic St ruct ure of BM/ E

BM /E has two levels of
o pe ra ti o n: the Mo nitor
(highest level) and the Editor
(lowest level). Upon entering
BM/E , an exclamat ion mark
is printed to ind icate the

103 ~

will enco urage your quick
adjustmen t to it .

D IDum p eeteu: This mode provides a listing of consllCu t ive memory
locations beginning at an itddress specified when Ihe mode is first
called . Listing conti nues lor a spec ified number 0 1 eight byte lines.
After entering this mode fr om the Monito r, tne computer pr ints a colon
prompt to indica t e it needs t he $tarting address. T he user enters the six
d igit split octal star t ing address. The comput er resPOnds w ith a S PACE
a nd awaits USllf ent ry in octal o f the number of eight byte line s desired.
Exa mple:
'0:010000 002 CR& LF
010000 11 0 123 204 31 5 11 2010365325 CR&LF
010010 325306214176361321 1251 1 5 C R&LF I
After dumping t wo lioes as required, the system re t u rns to tha Monitor
and awaits another com mand. Notice tha t only the addr ess of tha f ir$t
byte of each line is printed. This produces a quicker anc! denSllf listing.
T he addresses of the remaining bytes ca n be easily o bt ained by
count ing in octal fro m tha known fir $t byte address .
L ILoad octal) : In this moda the user can store octa l data into
co nsecu tive memory locations. After ente ring this mode, a colon is
printed to ind ica te that the computer needs a starting address for t he
load. When t he eddress is entered, the comput er echos the start ing
address and w aits lor the user to enter the lirst data byte. After the
ent ry , the computer will issue a S PAC E anc! wait for entry of Ih e f1ext
da ta byle. A new line a nd the curren t address ar e o u tp ut afte r e ight
by t es a re entered . Return t o the Monito r a t a ny time is accomplished
by typing a BLANK.
Example:
l L:004000
004000 101 10 2 103 115 126 135 315 246 CR&F
00401 0 226 IBleflk Key )
I
E IEd; t) : The E mode ;s used t o ellamioe and , if des ired, change specific
locat ions in memorv. After entering this m ode from the Monitor, rbe
com put er prompts w it h a co lo n. T he user then types the address to be
e xam ined. The com puter o ut put s a SPACE plus the con ten ts of t he
specified lo cat ion. AI this point the computer wa its fo r the user to type
ei ther a CARR IAGE RETURN if no change is desired, o r a m inus sign
if a cha nge is _f1ted. In the latter ca se, the new data byte is entered
followi ng the mi nus. The new octa l value is sto red at the specified
location, then re-e xamined and printed again as a check to be sure it has
been changed. T he system remains in the E mode unti l a SLANK is
typed.
Example :
l E:Ol 0000 123-3 2 1-321
:0 10000 321 lCarreg& Return)
: IBlank )
I
M 1M_gel : This is s irrp ly an echo routine so that t he keyboardl
print er ca n be used as a tvoewnter. In this mode, a CARRIAGE
RETURN produces an automat ic LINE FEED. Return to the Monitor
is accomplished bv typing the BLANK key.
Example :
1M THI S IS A T EST . ISlank )
I
X leXecute) : This mode permits e xecution of programs a lready stored
in memory . Alter entering t he X mode, t he computer will type a co lon
and awa it ent ry of t he $tart ing address of t he p rogram t o be executed.
T o actua Uy begin execut ion, a CA R R IAG E RETURN must be typed.
A ny o t her character will cause a return t o th e Monitor .
Example :
! X:Ol 2000 ICarriage Return )
Program execut ion cont inues at 01 2000

Table 2.

BM /E uses octal notation
to store and exami ne data in
m emo ry. Inst ruct io ns and
data are writte n as 3 digit
octa l numbers. Add resses are
writte n in split octal with no
separat ing mark be tween page
and lo cal ion . Althou gh octa l
might appear st range at fi rst,
its resemblance to decimal

Exam ple :
025 242 Split O ctal

0 25 Octal '"'
0 "64+2 "S+5 

2 1 Deci mal
24 2 O ctal ..

2 " 64+ 4 "S+2 '"
94 Decimal

0 25 242 Sp lit Octa l 
2 1 " 256 + 94 
5414 Decimal

Decimal Val ue ..
X " 64 + Y · 8 + Z

Exam p le :
325 o c tal ..

3 " 64+2 0S +5 '"
149 Decimal

Split o ctal address representa
t ion is useful because it fits
the format of mult ibyte
instruct io ns used by micro
pro cessors like the 8080 a nd
8008. The left oc tal num ber
is referred to as the page,
while the right octal number
is the locat ion of the given
page. The exa mple ad dress
woul d be stated as " location
316 o n pag e 1 2 6 o f
memory." Thus, in a 65,535
word memo ry; there are 377
octal pages with 377 octa l
bytes per page. In fu rth er
discussio n of BM/E, split
octal a ddressing will be used
exclusively.

Someti mes it is necessary
to con vert an octal nu mber to
it s equivalent. Suppose the
three octal d igits are given by
XYZ. The decimal value can
be calculated using the ex
pression :

Exam ple :
0 10101 1011001110

IBinaryl
0 1010110 11 0011 10

(Sp lit Binary)
, 2 6 3 1 6

1 26 31 6
ISp lit Detail

by first spl itting the sixteen
bits into two eight bit groups.

To convert to decimal a 16
bit address writt en in split
octal, first convert the page
and locatio n separa te ly as
given above. T hen use t his
expressio n to complete the
calculation:

Octa l
o
1
2
3
4
s
•7

Bina ry
000
001
0 10
0 11
100
101
110
111

Address
0101011011 00111 0

In stru ction
11001 101

Now su ppose yo u were
writ ing a 500 or 1000 byte
program using thi s b inary
notat ion - t wo nde r which
wo uld run ou t f irst : yo ur
pa tie n ce or the paper
supply?!

Enter "octa l notat ion" to
save the da y! By expand ing
the number of symbols fro m
two to eight, the co mplexi ty
of the binar y representati on
can be reduced considera bly.
The exa mple above can be
written :
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Table 3.

000000 061 377 001 303 021 000 076 010
000010 31 5 215 001 076 002 315 215 001
000020 311 31 5006 000 076 015 315 320
000030 001 076037 315 215 001 315 304
000040 001 376022 312 300 000 376 all
000050 31 2 341 000 376035 312 015 001
000060 376 001 31 2 036 001 376 034 312
000010 110 001 000 000 000 000 000 000
000100 000 076 031 315 215 001 303 021
0001 10 000 305 345 315 304 001 041 146
000120 000 006 012 276 312 141 000 043
000130 005 302 123 000 076 377 341 301
000140 311 005 170 341 301 311 030006
000150 007 025 020 012 001 023027 026
000 160 365 346 007 057 074 306 157 345
000170 157 046 000 176 34 1 315 21 5 001
000200 361 311 305 016 003 227 027 027
000210 027 107 315 11 1 000 376 010 332
000220 232 000 076 031 315 215 001 303
000230 212 000 200 015 302 206 000 301
000240 311 247 305 006 003 027 027 027
000250 315 160 000 005 302 245 000 301
000260 31 1 076016315320 001 315 125
000270001 076004 315 215 001 311 000
000300 315 261 000 315 006 000 315 136
000310 001 076 004 315 215 001 315 215
000320 001 315 202 000 167 043 175 346
000330 007 312 303 000 076 004 303 316
000340 000 315 261 000 315 202 000 107
000350 315 006 000 315 136 001 076 004
000360 315 215 001 315 215 001 176 315
000370 241 000 043 175 346 007 312 006
001000 001 076 004 303 363 000 005 302
001010350 000 303 000 000 315 261 000
001020 315 304 001 376010 302 000 000
001030 315 013 000 351 000 000 315 261
001040 000 176 315 241 000 315 304 001
001050 376 003 312 063 001 315 006 000
001060 303 036 001 315 202 000 167 076
001070 003 315 215 001 176 315 24 1 000
001100 303 OS5 001 000 000 315 215 001
001 110315 304 001 376010 302 110 001
001120076002 303 105 001 315 202 000
001130 147 315 202000 157 311 174 315
001 140 24 1 000 175 315 24 1 000 311 305
001150 325 001 000 OOS 333 376 037 332
001160 154 001 026 030 315 271 001 333
001170 376 037 171 037 117 026 020 315
001200 271 001 005 302 167 001 171 017
001210 017 017 321 301 311 305 325 365
001220 006 OOS 007 117 227 323 376 026
001230 020 315 271 001 171 017 117 346
001240 001 323 376 026 020 315 271 001
001250 005 302 234 001 076 001 323 376
001260 026 020 315 271 001 361 321 301
001270 311 076 214 075 302 273 001 025
001300 302 271 001 311 315 147 001 315
001310 215 001 376000 312 000 000 311
001320 365 076 033 315 215 001 303 337
001 330 001 365076037 315 215 001 361
001340 315 215 001 311 056042000 000
001350 000 000 157 146 040 164 150 145
001360 040 042 000 000 000 000 000 000
001370 000 000 000 000 000 000 000 000

return to the Monitor and
then select the new Editor
mode. A more complete
description of each mode is
sho wn in Table 2, includ ing
example output . Underlined
port ions of the output were
entered by the user, while the
remai nder was produced by
t he computer. To simplify
operat ion, the compute r con
tro ls t he printer case (LTRS
and FGS).

Bringing Up BM/E for the
First Time

Loading the 500 or so
bytes of BM/E for the first
t ime will requ ire exercising
the front panel switches and
yo ur patience. The switches
will survive, but, as for yo ur
patience, that depends on
how interested yo u are in
BM /E. Loading it once by
hand is enough , but without
some form of nonvolati le
mass storage you may be
forced to load it each t ime
the syste m is down. There are
two directions to go here:
cassette ta pe or punched
paper tape . For the long
term, the cassette is probably
the best choice. It is much
den ser and faster . One

000241

000202

0011 36

001147

001125

000160

001215

000111

Calling Address

000006

problem so far has been the
lack of agreement on just
what type of cassette system
to use. Various efforts have
been instituted to bring about
standardization, but as of this
writi ng t here a re still
obstacles to general acce p
ta nce of anyone system. The
so-cal le d " Kansas City
Standard" syste m appears
well on the way, but it is not
yet in general use. In our own
system we have used a Suding
cassette interface for near ly a
year wi thout a single bad
load. We were attracted to
the system because it was
FSK and used the wide fre
quency shift standard of ama
teur radio (2125 Hz·2975
Hz). Info rmation on a Suding
interface can be obtained
from The Digital Group, P.O.
Box 6528, Denver CO 80206.

Baudo t teletype users also
have the opt ion of bringing
paper tape o n-li ne as a mass
sto rage medium. An article in
a n earlier issue of 73
described the use we have
made of Baudot paper tape
equi pment. Althoug h not as
dense or fast as cassette tape,
it is convenient to use,
especially for short programs.

Table 4.

Function

Outputs a Carr iage
Return followed by
a Line Feed

Inputs a Baudot number
Irom the keyboard and
corwer ts it to binary in
regiu er A

Outputs binary value in
A o n the p rinter ; the
binary val ue must be 7
or leu

Inputs 3 octal dig its
from keyboard in to A

Out puts the value of
A as 3 octal dig iu

Inpu ts 6 octa l digits
from kevbc erd into
regis ters H and L

Outputs the va lue of
H and L in sour octa l

Inpu ts the Baudot value
from t he keyboard in to A

Outputs a Baudot value
o n the printer

INPUT

OUTPUT

Routine

OCTIN

ADRSOUT

OCTOUT

ADRSIN

BOBIN

CRLF

BINBO

have a specif ic job to perform
and afterwards return auto
matically to the Monitor
level. Other Ed itor modes are
terminated by the user when
he strikes the BLANK key on
th e teletype. To change
modes, it is necessary to fir st

monitor level is in effect.
From the Monitor, entry is
made to one of the Editor
level s by typing a one letter
command. The Editor mode
include s th e commands
sho wn in Table 1.

Some of the Edito r modes
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134.95TVT III
Complete k it

RTTY/COMPUTER DISPLAY

A 25 line X 40 character display
unit which can be used with any
tv monitor or modif ied tv set.
Complete system on one board in
cluding provision for power sup
ply.

See co nst ruct io n article by Jeff Roloff
in July issue of 73 Magazine

TVT-2540-1oo 39.95
Board o nly

T ";
105 ~

TVT-2540-200 119.95
Board with all components
less power supply ccmps.

S""d stamped • •e tt ·lKld ,eued ,,",,"lope
tor p .o m p t respo n se,

TVT-2540-300 139.95
Board with all components
includ ing power supply comps

~1iniMi<.'I"O~1art
t618 James Stree t

Syracuse . New York 13203
(315) 422-4467

Lowest prices and most complete line of
computer kits in the industry.

TV TERMINAL III
Disp lays 16 X 32 lines o n tv mo nitor or
mod ified tv set fro m ASCI I code input .
Two pages of memory with provision
for adding two additional pages.

ALTAIR· comp lete line o f Altair com 

patible boards availabl e.

TVT-2540-BSI 34.95
Baudot ser ia l input board kit

TVT-2540-ASI 27.95
ASCII serial input board kit

A d d $ 1.50 -"lppiog, h e nd ting, insuren",e .

AM and C-MOD 6800 and 8080 systems
available. Complete systems starting at
$279.95

Add $1.50 Ihipping, hendlinll . insu.ence

Surplus keyboards, power supplies, and
fans available from stock

cell

UPGRADE YOUR HAM TICKET
BE READY f OR ANY f CC REST RUCTURING

Halle if Vifcation with a Purpose.

Glade Valley School Radio Session
17th YBlJr July 31 - A u gust ' 3. '976

you can.
The ETK (Elec tronic Touch Keyed
processes inputs and sends perfect
dots, dashes. and spaces at speeds of 7
to 55 wpm. The LED indicators dis
playing dots. dashes, and spaces 5eTVe

a s a visual training aid for the less
proficient CW operator. 17 tc's. relay
output, side lone speaker, 120 VAC.
Inquiries invited.

fo,onIy 145.00

~
llndudes in$tnlctiOO bookl

Order direct from:
. P.O. Box 1125

CD. Kent. Wllo~ngron 98031

Instruction Book 1.00

Counes Tlught:
Gln...11Th_y I nd Code
Advanced Theory 8I'1d Code
Amateur ex tra Theory and Code
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C. L. Peters K4DNJ DIRECTOR
BOle 458 Glade Valley NC 28627

Name

In addition, if you have yo ur
Baudot telet ype o n-line
already, no addit ional inter
facing is req uired to use paper
tape equi pment. It should
also be po inted out that
paper tape is already sta n
dardized, so interchange
prob lem s are minimized.
Regardless of the system you
use, a nonvola t ile storage
medium is a necessity in a
hobby ist system.

Table 3 is an octal list ing
of BM /E in the Dump format
of BM/E. The program is
inte nded for an 8080-based
system. As given, it ut ilizes
the software I/O described in
the previous article . If you
are using a serial I/O board,
your required I/O routi nes
shoul d be loaded at 001147
inp ut and 001205 output.
Nei t he r ro uti ne should
exceed 38 bytes.

When the program is
loaded, si m p ly exami ne
00000o and hit RUN . An
exclamation poin t typed on
the printer indicates BM /E is
operative. You can load pro
grams anyw he re above
002000. You shou ld exercise
the various Editor modes to
be sure all is well.

Table 4 gives the address
of various routi nes in BM / E
that can be called by your
e x t e r n a l program s. For
instance, suppose you want
to out put the A register in
octal format. Simpl y place a
CALL to 000241 at the
appropriate place in you r pro
gram .

The authors will supply a
source list ing o f BM/E along
with a Suding .cassette,
" Ka nsas City Standard"
cassette, or pu nched paper
tape (5 level binary for mat)
for $7.50 post paid. In your
order please specify which
type cassette or paper tape.
Orders should be addressed
to : BM/E Tape, Rt. 4, Box
52A, Tyler TX 75701 .

With hard copy on your
Baudot teletype and BM / E as
an o perating system, yo u
sho uld be able to great ly
expand your software capa
bilities. -
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Fig. I. ICI : SN74132N. IC2:
SN7486N. IC3: NES56. All
resistors ore X Watt, except
for the one which is M Watt,
39 Ohms. Power supply cur
rent is approximately 70 rnA.

A Logic Probe You Can Hear

- - good not only for the blind

Fig. 2. Timing diagram.

The LED should be li t.
Touching p in 2 of IC1 to
ground should make the LED
go o ut. Insert IC2 and test
the co mplete un it. Short the
input (pin 2) of ICl to
ground . The LED should go
out and the oscillator should
beep. Remove the short and
another beep will occ ur.

If you want to test its
ability to capture a pulse, t
suggest wiring a o ne sho t
(such as an SN74121) as a
switch degl itcher. This device
will capture the pulse every
time the switc h is pushed . -

pin 12 of IC1 momentari ly to
ground . The osci llator shoul d
beep for approximately one
half second. C1 can be
ad justed to vary the beep
duration.
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of th is one shot is applied to
the seco nd half of IC3, which
is wired as an aud io osc illator.
When the one shot is active, it
turns on the oscillator, which
in turn drives th e speaker.
Changing C1 will ad just the
du ration of the beep ; C2
determines the o utput tone .

Troubleshoo t ing

During initial wiring, leave
out the jumper between pin 5
of IC3 and pin 10 of lC3.
Check th e power supply to be
sure it is +5 V. Plug in IC3.
The oscillator should be
heard running. Th is is a good
time to vary C2 if you would
prefer a d ifferent tone. After
the tone is working properl y,
connect the jumper between
pin 5 and pin 10 of IC3. Plug
in IC1 - but not IC2. Touch

power from the circuit under
test , I decided to include a
small power supply. Every
thing is mounted in a small
phenolic box of the type
carried by Radio Shac k.

Theory

The input is squared by
(Schmitt) IC1A, which is also
the LED driver . IC1 Band
IC1 C provide a de lay before
applying the signal to the
exclusive OR gate, IC2. When
the input changes state, the
two signals applied to the
exclusive OR ga te will be
different for a period equal to
the delay through IC1 Band
IC1 C. The gate will pul se low
for this time. After inversion
by IC1 D, the positive pulse is
applied to the first half of the
NE556 (lC3). This ha lf is
wired as a one sho t wi th a
duration of approximately
one half seco nd . The output

Operation

There is no special pro
cedure. Simply connec t the
input to the li ne to be moni
tored, and a ground between
this device and the one under
test. Once connected, an
audible beep will be heard
whenever the line pulses or
changes state. The LED
indica tes the line's stat ic
state.

T he most serious sho rt 
coming of conventional

logic probes is the need to
watch for signs of a change.
It's not always co nvenient to
be watching th e probe during
a test.

This unit gives an LED
ind ication of the static state
of the line under test. Wh en
the LED is lit, the line is logic
stale " 1." Any logic transi
tion which lasts at least 50
nanoseconds is detected, and
an audio beep is generated.
Both a " 1" to "0" and a "0"
t o " 1" tr an sit ion are
detected.

Construction

My unit is bu ilt o n a per
forated epoxy board. Di screte
components are mounted on
a 16-pin header which plugs
into an IC soc ket. Sockets are
mounted by insta lling printed
circuit board eyelets under
pins 7 and 14. Each eye let is
peened in its hole by using
o pposing automatic center
punches. The soc kets are
mounted, and pins 7 and 14
are soldered to the eyelets.
The rest is a simple wirewrap
job.

It is possible to run the
dev ice fro m ba tteries ,
alt hough the current is a bit
high (about 70 mAl. Rather
than use batteries or steal
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SPECIFICATIONS:

Access Time :

BOX 11651 , KNOXVILLE, TN, 37919

--------------------------_._----------------------...

each

each

PLEASE SHIP THE FOLLOWING :

o 8KSC KITS ._ ,, @ $295.00

o 8KSC ASSEMBLED , _ _.._ , @ $349.00

o MORE INFORMATION AND SPECIFICATIONS

IIISEflLSlI1
ELECTRONICS

Enclosed ,s $ _ 0 FULL AM OUNT 0 25% ; BALANCE CO.D.

o BANK AM ER ICAR DfMASTER CHARGE #' _

' LI MIT ED TO CAPAC ITY OF STAND BY BATTERY

All ADDRESS, CONTROL. AND DATA OUT LINES
FULLY BUFFERED

•
QUANTITY, DEAL ER. AN D CLUB INQUI RIES INVITED

•
PLUG IN- COM PATIBLE WITH ALTAIR ' AND IMSAI4

rc SOCKETS INCL UDED
$295.00 Kit - $394.00 Assembled - 52.00 Shipping and handling

•

TO> _

STREET' _

CITY STAT'EE -ZZIP' _

ADD 52.00 SHIPPING AND HANDLING

500 ns Mall , (225 rnax
o n re q uest)

Current Req : l e s s than 200 rna pe r
1024 words maximum

Memory Chip: AMD 91L02 APe (low
power lK x 1)

Voltage Supply: +5 10 + to volts

Battery Standby: 1.5 to 2 Volt.
Automatic power
loss sensing circuit.
Elim inates need for
switches.

Address Select : 8 ea. Spsl. switches
in a Dip Ie package.
(No longer any need
lor a so ldering iron
to change address.)

+5 Volt regulated : 4 ea. 7805 regu lator 5
with ind ividual heat
sinks 10 run cool er.

Wait States : NON E! Your wait light
will no! burn becau se
01 a memory wait
state.

8K SC - 8 Specifications:

ALL ADDRESS, CONTROL, AND DATA
OUT LINES FULLY BUFFE RED

Circuit Board
Double sided, G t O glass epoxy board
Plated through holes, 5 mil. tin minimum
Solder reflow processed
Solder mask on both sides of PC board
Component layout silk screened on

component side of PC board
Gold plated edge contacts
No jumper wires used
Professional layout techniques used

___ _____ __________________________________________J



Georye R Allen W1HC'
80 FarmSlead Lane
Windsor CT 06095

How Computer

Arithmetic Works

-- do-it-yourself experiments

T he easiest and most
inexpensive way to get

started in compu ters is to
begin with inexpe nsive, easy
to use, fundamental bui lding
blocks. These fundamental
blocks can be used initiall y
for educatio na l purposes to
promote understanding a nd
confidence, and later com
bined to form a fundamental
computer .

The arithmetic logical unit
(ALU) is a fundamental part
o f a typical computer sys tem.
The ALU is inexpe nsive, is
easy to use, and may be
opera ted independently or in

co n ju n c t io n wit h other
devices. Th is art icle uses the
ALU as a stand alone device
in o rder to demonstrate com
pu ter opera tions such as addi
t io n, subt rac t ion, and com
plement. All necessary d etails
and relat ed infor mat ion are
gi ven so that the expcri
menter can learn fundamental
computer arithmet ic.

The dollar o ut lay required
to procure the parts and
equipment needed to perform
the experi ments given in this
article should be less than
$12, not counting a bread
boa rd or PC boa rd .

The Parts and Equipment Re
quired

The parts and eq uipment
needed to perform the experi
ments in th is article are as
follows:

1 - 5 V po v.e r suoorv
1 - 74 181 integrated circui t
1 breadboard , perforated
board, or homemade PC boa rd
1 - vol tmet ll'" or 4 LEOs

A 5 V power supply may
be purchased in kit fo rm
fro m lames Electronics for

$9.95 , or a wired and test
supply may be purchas
fro m Micro Digita l Corp., t
$24.50. A 5 V po we r SUPf
may be built in breadboa
fashion, for abo ut $6.00,
usi ng the circuit described
Fig. 1.

The 74181 ALU is av
able from many sources, SL

as Poly Paks, James EI
Iron ies, Internat ional EI
ir onies Unli mited, and o tm
for less than $4.00. See
ads in this issue for cum
prices. An illustra t ion o f '
pin connect ions and cI

Fig, I. Simple power supply, T1: J2 V, I A (Poly Paks
92CU24 74, $2. 95). Diode bridge: 2 A, 50 V epoxy (Poly Paks
92CUl346, $.69). CI: 3500 uF (minimum), 25 V dc (5. D.
Soles, $.79). C2: 100 m F, 15 V dc (james Electronics, $.24).
LM309K: 5 V regulator (Poly Paks, 11.50). Total power
supply ports cost: $6. 17.
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Fig. 2. 74181 pin connections, top view (The TTL Data B
for Design Engineers, Texas Instruments, Inc., 1973, p. 3
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shown in Fig. 4 . If the LEOs
are used, a light ed LED will
be a HI GH and a non-lighted
LED wil l be a LOW. In these
experime nts, a "0 bit" is
represent ed by a LOW while a
" 1 bit" is represent ed by a
HIGH.

Ground Rules and General
Notes

1. The 7418 1 will operate
over a range of 4.75 V to
5.25 V. Operating with
voltages outside this range
may produce results which
are no t de fined. Operat ing
with a voltage greater than 7
V [the absolute maxim um
rating) may damage th e chi p.

2. Don 't short th e outpu ts
to ground. If more than one
output in a HIGH state is
shorted at o ne time, th e chip
may be damaged.

3. A p re vious article,
" Two Finger Arithmetic, '"
sho uld be read thoro ughly
and kept handy as a reference
when performing the expert 
ments described.

EXPERIMENTS
Data Transfers

Co n nect t he ALU as
shown in Fig. 6 . Note that 6
connections fo rm the " in
st ruction word" and are used
to select the functio n of the
ALU chi p. As connec ted, this
" instruct ion" will permit data
to pass d irect ly fro m the "A
input " to th e "out put" wi th
o u t c ha nging. The data
appear ing at th e A input is a
0 110 a nd is tra nsferred
directly to the output, with
ou t change, as a 0 110.

The data transfer is a
useful instruct ion wit hi n a
co mpu ter, as it permits data
to be transferred from one
memory locatio n to ano ther
me mory loca tion without
being changed. Thus, data
may be duplicated or placed
in a more conven ient memory
location .

Clear or Set to Zcro
Fig. 7 shows the instruc-

109 '!Ld
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Fig. 4. LED readouts. LEOs are Poly Paks 92CU1790 low
current LED MV-55.

setu p is shown in Figs. 4 and
5. The instruction li nes are
brought out to the left , the
data inputs arc brought out
to the right, and the outputs
are brought ou t to the
bottom, or lower left. The
input, output, and instruction
connections may be made to
terminal st rips, vacant con
nect io ns o n the breadboa rd ,
or to other suitable termina
tions. Pin 24 is connected to
plus 5 V fro m the power
supply, and pin 12 is con
nected to t he power supply
ground .

The outputs from the
74 181 will eit her be HIGH
(H) or LOW (L) voltage
levels. A HIGH will be 2.4
vo lts rru mrnurn, but not
grea ter than 5 V. A LOW wil l
be .4 V or less. A 20,000 n jV
voltmeter may be used to
read the out put levels, or
LEOs may be co nnected as

Some t ype of indica tor is
needed to display the output s
of the ALU. A 20,000
Ohms/volt volt meter (whi ch
will read 0 ·5 volts), a de
oscilloscope, o r a series of
light emitti ng diodes may be
used. The circuit in Fig. 4
shows 4 LEOs connected to
the ALU to indicate HI GH (1
bit ) and LOW (0 bit ). The
LEOs used are ty pe MV·55,
avai lable fro m Po ly Paks (5
f o r $1.00, par t number
92CU1790).

Fig. 5.

The Experimenta l Setup

The basic ex perimental

,,:"' .,:" ~~l '"
r·~ •.,..ct f--'=~JC-;"

" ~~~§1:: ..... :: 2' ........-ss. .. U t '
I ~ SUUC TtC~ " "' .. _

I~ . U ' S So . 0 .' +-+if-J
c. o. II

"' "' .' 0 Co · ,.. ... ...
~oO ..

Fig. 3. Basic experimental setup. Bring instruction inputs out
/0 left as shown. Bring function outputs either out to bottom
or out 10 left, in order shown. Connect +5 V regulated power
supply to pins as shown. Bring inputs out to right as shown.

m

I h
2'2 ' l' t O

" .OUTPUTS

layout is sho wn in Fig. 2.
The user may etch his o wn

PC board or may use per
forated board if he wishes;
however, a un iversal brea d
board such as a Continental
Specialties QT·59S ($12.50)
or A P Products 923261
Termi nal Strip ($ 12.50) will
make things a lot easier. With
the universa l breadboard, no
solder ing is required, as a ll
connections are made with
#22 AWG solid hookup wire.
The breadboard is reco m
mended to facili tate circuit
cha nges and additions to the
experime nt s.



Fig. 10. LED connected to
carry out.

,
".

" .
.,

that "overfl ow" has occurred
and that a "carry" has been
generated.

Overflow is the phenom
enon that separates binary
arithmetic from computer
arithmetic. When performing
binary arithme tic on paper
with a pencil, number size
limitat ions are of little con
cern (you can always add
another sh eet of paper).
Wh en doing arithmetic with
computer clements, number
size is a serious concern since
there is a hardware limit to
the size of the "arithmetic
word." In these experiments,
the "arith metic word" size is
4 bits. If we connected two
ALUs together, we wou ld
have an 8 bit "arithmetic
word." With an 8 bit arith
metic word, overflow would
not occur and a car ry bit
wou ld not be generated until
a sum exceeding 8 bits was
generated.

If overflow were to occur
without the user bei ng aware
of its occurrence, erroneous
results coul d occur. For thi s
reason, it is importa nt to have
t he capabili ty to detect the
occurrence of overflow. Over
flow can be detected on the
74181 chip by monitoring
the out put of pin 16, t he
inverted carry output. This
out put is normally used to
feed a "carry" input on
another 74181, but it may
also be used to detect the
occurrence of a carry bit
(overflow). This output is
inve rted, so it wou ld nor
mally read HI GH with no
carry and LOW if a ca rry
occurred. An LED may be
co nnected to the carry
output as shown in Fig. 10,
so that the LED will light if a
carry or overflow is present.

By con necting the addi-

Complement
The co mplement of a

number can be o btai ned by
using the instruction word as
sho wn in Fig. 8. The data
input is 1011 and the o utput
is 0100, which is the compte
ment of the input.

tion word (or instru ction
inpu ts ) requ ired fo r a clear Of

set to zero. This instruction
sets the o utput to zero,
regardless of the data appear
ing at either input .

This instruction is useful
for setti ng the init ial val ue of
a storage location to zero for
counting or other purposes.
Wh en counti ng within a com
puter, a programmer may add
" one" to the contents of a
memor y location every time a
give n event occurs. To insure
a correct count, the conte nts
are set to zero or "i nitialized
to zero" before the count
starts.

The ALU has only 4 data
outputs; thus, the results will
appear as 0010. This simple
ar i t h me tic operation has
exceeded the capab il ity of
the ALU. We ca ll th is an
" overflow" condition and say

But now add A and B as
follo ws :

Addit ion
Addit ion is performed by

using the experimental setup
as shown in Fig. 9. The
o utput will be the sum of the
data on the A and B inputs.
Thus, as sho wn,

o 1 0 1
+ 001 1

1 000

0011 13101

+ 1 0 1 0 (1010)

, '01. (13101

Similarly,

A~0 1 1 1 (7101

B-l 011 111 , 0)

1 00 1 0 11B, 0)
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Reference
I G. R. Allen, "Two Finger Arith
metic," 73 Magazine, J une , 19 76,
p.84,

Conclusion

ALUs, such as the 74181
descri bed in this article, are
practical building blocks fo r
the co mputer designer and do
exist as impo rtant par ts of
computers available o n the
market today. These ALUs
may stand alone as indepe n
dent units, or they may be
combi ned wit h other fu nc
tions to form a device such as
a microprocessor . Th us, the
conce pts described are app li
cable to large scale com
puters, independent ALUs
and mlcroprocessors. e

shifts the number A to the
left by one bit.

Th is instruc tion is useful
for generating the squares of
num bers and may be used as
a part of a program to per
for m multiplication.

C~fV REG O }• • ,. I "l,
"" TO• • tt ,lll.2! -p .,.

L 00 . " • • ' '0 > 2 INPu TS

(~
' " "S' '" " .. \,, ' _ ~l

'NST~uCTIQN , '<:l ' r

.. . '. ~'''''~f-INPUTS ~ '., ~'0 .,
"'91 eN ••

• 0

m ' 0 c ~ ••
" ,
" 0'.

1lI$T~!tq!Q N INPUT
S, 5, 5 , 50 c~ ..

I ' 0 0 , 0

can't go on writing do wn an
inf inite num ber of 1 bits to
get to the le ftmost bit, but
we can defi ne the leftmo st bit
in o ur arithmetic word as the
"sign bi t. " Us ing this defi ni
tio n, the leftmost bit of our
fo ur bit arit hmet ic word is
now the sign bit, and in our
example the number 11 11
becomes a negative number.

Note that, by adopti ng the
leftmost bit in our four bit
arith met ic word, ou r arith
met ic is no w restricted to 3
bits. The largest positive
number that we can generate
is 01 11 =71 0 . The largest
negative number that we can
generate is 1000=810.

Multiply by 2

The instruct ion shown in
Fig. 13 is designated an "A
plus A" inst ruct ion, and has
the effect of multi plying A
by 2. This instruction may
also be called a "shift left by
1 bit" instruct ion, since it

The result is negative 1 (or
minus 1), which is the cor rect
answer for 3 - 4.

It may appear tha t there is
no way of knowing whether a
resu lt is negat ive or positive;
however, this is not the case.

Consider the number 1 in
binary . On pape r, we may
write the nu mber one as 1, as
01, or even 0000001 if we
wish. To get a negative one,
we take the twos co mple
ment, which in the case of
0000001 is 1111111. This
representation of a negat ive
nu mber is not comp lete ly
correct, since the " 1" rea lly
has an infin ite nu mber of
zeros in front of it. To be
correct, 0000001 is really
" (infinite number of zeros)
0000001," and the comp le
ment is "(infinite number of
ones) 111 1111."

It can be shown that, in a
nega tive number, t he left most
bit at inf inity is a 1 bit. Of
course in the real world we

Do the fo llowi ng problem ;
3 - 4 = ? Let A = 3, B = 4.
What are the results?

The result as d isplayed on
the 4 output bits would be
1000 810. A=12, B=4, and
A-B=8. Carry wou ld occur
and the carry LED would be
lit, but in this case discarded,
because it has no significance.

1. The two s comple
ment of the B input is
obtai ned by comple
menting the value and
adding 1. Th e addition
of t he "1" is a result of
m aking th e inverted
carry in (CN) a LOW.

2 . The twos comple
ment of the B input is
added to the A input.
For example, let us sub
tract 410 from 1210.
The answer, of cou rse,
should be 810.

1 1 1 1 (A input]

+ 1 1 1 1 (6 input)

1 1 1 1 0

~
(the fifth bit, the LED for

carry, wi ll be l it)

A ' 1' 10 11 00 • 1100
B 410 _0100_2,oorno._tl100

11 000 - 810

Subtraction

Subtraction using twos
complement arithmetic is
done by using the instruction
shown in Fig. 11. This cxperi
men t shows an example of
A-B. The 74181 performs the
following functions in order
to effect a subtraction;

t iona I LED as shown in F ig.
10, we have gained an addi
tional bit fo r arithmetic . We
have a 4 bit arithmetic word,
but we are able to disp lay a
five bit result.

For example :

~ 11 2



Loring C. Whit e WIODI
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Orbit

Satellite

Predicting

stant , RD, is th e number of
passes per day, in this case for
NOAA 4. R1 is not used
excep t in th e program
memory and ca n be ignored.
R2 has the val ue 115, which
is the t ime in minutes that
the satellite takes to orbit the
earth (in th is case NOAA 4).
R3 is 1440, the to tal number
of minutes in one day . R4 is
the day of the month to
which is added the time, in
days, of the first orbi t. For
e xa m ple, the first orbi t
dec ided on is on the second
of April , so we would add the
number 2 to the time of the
first o rbit in days (not hours),
which turns o ut to be
.3256944 (7.82 hrs o r 7:49
am); hence we come up with
the number 2.3256944 days
for the constant R4.

pocket calculator

and hit th e run/start. We then
see displayed the first orbit
number (1), the day (2 ), and
the time in hours (loca l 7.82).
By then pressing the number
o ne (o r b it nu mber just
found ) and the run/start
button again, we see dis
played the degrees longitude
( 2 4 2. 9° W) e q ua t o ri a l
crossing for that orbit.

After entering the program
into the HP 25 , also enter the
satell ite consta nts in the pro
gram memory shown as the
" r e gisters" 0-7. It then
becomes o bvious that the
constants fo r any of the
Oscar or NOAA satelli tes may
be entered to give the desired
orbit information.

A word about thc register
constants here : the first con-

a•usmg--

then by co nsulti ng the 73
s ate llite table or AR RL
night ly broadcasts fo r NOAA
4, get the first pass of the
month info for making Up2
the program. It is necessary
to know the time of a given
pass o f the satellite o ver yo ur
area and the degrees west
longitude of this particu lar
pass (which we will call pass
::1 for reference ). Once this
info is found and entered into
the progra m, it is only
necessary 10 enter the date of
the month and pass number
in o rder to fi nd o ut the t ime
and equator ial crossing longi
tude. For example, in the
progra m shown here, if we
arc interested in find ing o ut
the first pass of the day infor
mation for Apri l 2, we just
press the number two button

H O W would you like to
be able to press one

button and get complete
satell ite o rbi t information
without referring to vario us
tables and graphs? Now that
the new p rogramm able
pocket calculators are here, it
is ent irely feasible to do just
that after a simple program
entry which will give you all
the information on your
favorite satell ite for the next
month or so.

For t he past several
months I have been fo llowing
the passes of the NOAA 3
and 4 satellites and recording
the pictures coming fro m
these modern day weather
predicting devices. Pictures
have been obtained by FAX
reproduction as well as oscil
loscope display as described
in a num ber o f art icles pub
lished in this magazine. I

A compu ter program has
been written for th e HP 25
pocket calculator, which is
the new programmable calcu
la to r made by He wlett
Packard. The ca lculator is
currentl y selling for arou nd
$180, and is an absolutely
amazing little devi ce which is
full y programmable up to 49
steps. Programming is done in
the same way a normal calcu
lation is perfo rmed so that it
is not necessary to study
BAS IC or FORTRAN 4 pro
gr ammin g in o r de r to
program the devi ce. Si nce
there are " GO TO" and con
ditional steps availab le o n the
calculator, it is possi ble to
have cond itional bran ching in
the program much the same
as available in modern day
computers.

In the program shown here
it is possib le to just punch in
the da te o f the month, such
as the number " 3" for the
th ird of April, and then by
pressing the progra m " run"
button, get the pass number,
the equatorial crossing time
for that date, and the degrees
west that the satell ite crosses
the equator. What I generally
do is assign a number to the
first pass of the mon th , and
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R5 IS the degrees west
longitude of the first orbit
o btained as described above,
and in this case is the number
242.9. R6 is the change in
lo ngi tude for each pass of the
par ticular sate ll ite chosen and
in this case for NOAA 4 is

o28.75 . A more accurate
number will give a more
accurate predict orbit . R7 is
360 which turns ou t (0 be the
familiar num ber o f degrees in
a circle !

As far as changes in the
program from month to
month, it is possible to be
within one quarter of a
degree or so after abou t one
month's time, so I change the
program about once per
month to update the inforrna
t ion.

Referring to line "0 2" in
the program body : This
particul ar e ntry is the only
one that has to be changed in
the program body if the date
of the fi rst orbit is changed
when gelli ng new orbit info.
In this particular case, the

~ 114

number " 2" refers to the day
of the month for the f irst
orbit programmed , which is
the same number two d is
cussed above in reference to
constant R4 .

The program here is partie
ularly useful for tabulating a
full month's orbits for a
particular satellite. Since the
passes for each day occur
about th e same t ime, it is
o nly necessary to know abo ut
the first pass of each day, and
the o ther passes can be found
through simple calculation or
b y subst itut ing the pass
number in t he second half of
the program.

A similar program may
also be deve loped for other
progr a mmable calcu lators
such as the T I unit or more
sophisticated computers. -

R II'terences
I Taggart , 73 MagaZine, Aug.
1975; Sept . 1975; Oct. 1975;
Sept . 1974.
2NOAA APT Coordinator . Ca lcu
lating Satellite Crossing Times and
Lonquudes,
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MATRIX PUBLISHERS. INC,
Dept . MS, 207 Kenyon Road

Champaign, u 61820
Please send me the new MICRO COMPUTER
DICTION.... RY under your 15 d.y nO ris. Iri.1
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pay ell shipping end h3nd~ng c harges. II • .
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M ICROCOM PUTER
DICTIONARY AND GUIDE

Charles J . S ipp I and DlI vid Kidd

This new microcomputer dictionary
fills the urgent need for all com
m unications people . co m puter
people. engineers, scientists and
industriali st s to be come quickly
familiar with the terminology and
nomenclature in a new revolution
in computer control capabilit ies.

Over 8000 definitions and ex
planations of terms and concepts
(704 pages) relatin g to micr o 
processors. microcomputers and
microccmrctlers. There are also
separate appendices on: program
mable calculators ; math and sta
tistics definitions; f lowchart sym
bols and techniques; binary number
systems and switching theory; sym
bol charts and ta bles; summaries
of BAS IC FORTRAN and APL. In
addition there is a comprehensive
electronics / comcuter abbreviations
and acronyms section .

P r ice : $17.9 5

CALCULATOR USER'S GUIDE
AND DICTIONARY

By Charles J . SippI

Contains comprehensive sections
on (1) what's available in program
mable calculators in tcdav 'e market
- including comparisons (2) how
to use most units ranging in price
from S50 to S3000 (3) a 7000
term dictionary section re lating to
calculators.

Programmmable calculators are
nowthe keyboard computers for the
masses - easily understood and us
able by anyone w ho knows the
terminology - students, business
men. professionals, etc . However.
you would be w ise to buy a calcu
lator ONLY AFTER READING THIS
BOOK! Over 450 pages in alt.

Pric.: $9 .95
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The Death

James F . Brown W6KYP
13865 Mira M onlana
Del Mar CA 920J4

Negative

of

IBM Logic

should be of interest even to
t h e e x pe ri e n c e d logi c
designer .

Trut h Tables
The sim plest versio n o f

this handy tool allows you to
get a picture o f what you
want your logic design to do .
The ta ble consists o f an input
side and an o utput side. The
input slde contains a co lumn
for each o f the input fines
that you have to deal with ;
t he o u t pu t contai ns the
results expected for eve ry
pos s i ble combination of
inputs. For example: You
need to ligh t a lamp whenever
o ne o f your home sensors
sho ws a n o pen door or
window o r when you push a
self-test button . You only
want an entrance to light the
la mp if the system has been
e na b led by a local swit ch.

- - some fundamentals of logic design

Your in puts are:

eu oo- =1 (0 1)
ewindown ;; ('N l)
- Self Test Swi t ch (ST)
e Enable Switch (E5)

Your o ut pu t would be :

- Th e Lamp

The t ru th table will con
tain five colum ns construct ed
as fo llows:

D uring t he past ten t o
fifteen years, conven

t ions in lo gic design symbo ls
have solidified to the point
wh ere o ne p rofe ssional
designer can fi nally com muni
cate with a second with a
mini mum amount of co n
fu sion . This was a very
painful growth per iod, but
it' s finally o ver . As a n ama
teur lo gic designe r, you have
a choice o f defi ning your o wn
symbols and terms or going
wit h the tide a nd using t he
indust ry standards. I strongly
s ugges t you inflat e yo ur

•

D ,
•

Fig. 1.
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ES ST W, 0' " mp

0 0 0 0 0

following terms and symbo ls:
0 0 0 1 0

water wmgs and push out 0 0 1 0 0
wit h t he sta ndards. The co n- e'Fnn h Tables 0 0 1 1 0
ven t io ns are not very e Posit ive/ Negat ive Lo gic 0 1 0 0 1

involved, and using them just - Standard Symbol s 0 1 0 , 1
0 1 1 0 1

takes a little p ract ice. There e Eq uiva le nt Symbol s 0 1 1 1 1
are holes in some defini t ions, I would a lso like to sho w 1 0 0 0 0
but by a nd large t he syste m ho w t o na me a funct ion a nd 1 0 0 1 ,
wor ks. wh y the choice of na mes is so 1 0 1 0 1

I would li ke to make the important. Th , se c o nd 1 0 1 1 1
1 1 0 0 1

newcomer's entry as simpl e as sect io n of t h is arti cle, about 1 1 0 1 1
possible by going over th, po sitive oed negative logic, 1 1 1 0 ,

1 1 1 1 1

• 0 • D Th, o nes a nd zeros ,n th,
• • input fie ld are simply the• •

• [> •
A B F A B F

0 0 0 0 0 0
0 1 0 0 1 1 A F
1 0 0 1 0 1 0 1
1 1 1 1 , 1 1 0

Fig. 2. AND. Fig. 3. OR. Fig. 4. Inverter.
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Fig. 5. NAND.

Both tables are exact ly the
same, and bo th show t hat
whe n a +5 V signa l is applied
to either A or B, the output
on C will be +5 V. This

a
No change
o
No change
1

c
o
1
o
1

Fig. 8. 0 type.

12. ANDing function
using a NAND.

a
o
o
1
1

Fig.
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~.---, 01--- 0

Equivalent Gate Sym bol s

Since it is possible to use a
NAND to per for m an OR
func tion and a NO R to per
for m an AND fu nction, logic
d e si gners came up with
specia lized sy mbols to show
when gates were used in this
manne r. For example, if you
have to O R t hree lines whose
active sta te is lo w, yo u wou ld
use a three input NAN D. The
logic coul d be drawn using a
sta ndard NAND symbol, as
shown in Fig. 10, but Fig. 11
would more clear ly show the
ORing funct ion. Exactly t he
same logic gate is used in
e it her case, but it is now
a ppare nt t hat an O Ring is
ta ki ng place by the sha pe of
the symbol.

The gate sy mbols shown in
Figs. 12-15 are all equivale nt.
The important thing about
t hese sy mbols is the use of

several more inputs than
t hose shown; for an exact
definition of t he o perat ion of
eac h, yo u should get a Texas
Inst rumen ts Manua l.
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The Eart hmen th inks he
has an OR, the Martian thin ks
he has an AN D, but bo t h
have t he same logic module.

The Eart hma n is worki ng
in wha t we call POS ITIVE
logic, t he Martian in NEGA
TI VE log ic. If t he t wo were
to continue the ir analysis of
all mo dule types avai lable,
they would find tha t AND =
O R and NAND = NOR,
depend ing o n yo ur po int of
view.

Negat ive logic was used
widely right here o n Earth in
many places (I BM for one),
but luckily the pract ice is
going away. There may be
good reasons to use it in
cer tai n cases, but I woul d
thin k tha t they woul d have to
be very goo d rea so ns to put
up wi th t he confu sion it
ca uses. So muc h fo r t he
worl d of negat ive logic ; from
now o n every t hing will be
r efe renced posi tively. The
h igher of the two logic levels
will be a 1 or TRUE, the
lower 0 or FALSE .

Standa rd Symbols

The standa rd sy mbols for
the mo st co mmo n logi c c le
ments are show n in Figs. 2·4.
Fro m t hese the elements in
Figs. 5 and 6 were ge ne ra ted.

As you can see, t he differ
ence between a NAN D a nd an
AN D is simply tha t the
o ut pu t is inverted (as sig
nified by the small circle on
t he o ut put).

Fl ip flops are a bit more
d ifficult to descr ibe. This
fam ily consists o f Se t/Reset
(R/SI. 0 type. and JK (Figs.
7-9)_ Most flip flops have
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Fig. 6. NOR.

" 1".

appears to be an OR func
t ion, right? Not necessaril y.

Bot h designers are then
asked to produce a logic truth
ta ble fro m the voltage t ruth
table shown above. The Earth
designer has been taught that
t he higher voltage is repre
sented by a TRUE shown as a
" 1" in h is logic table . The
lower voltage is shown by a
FALSE or a "0" in the table.

The Martia n d esigne r has
been taught jus t t he o pposi te;
tha t is, a high is a FALSE or
" 0" , and a low is a T RUE or

The su bs t itu tio n o f 1s (or
+5 V and Os for 0 V by the
Earthli ng, and Os for +5 V
and l s for 0 V by the
Martian, produces the follow
in g different logic truth
ta bles:

K J C a
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 T oggle

c
OV
±Sv
'5 V
'5 V

Earth
A •
OV OV
OV '5 V
'5 V o v
'5 V '5 V

Mars
A B

OV OV
OV '5 V
±sv O V
'5 V '5 V

• D ••
A B F

0 0 1
0 1 1
1 0 1
1 1 0

binarv progression of four
bits. The binary progressio n
makes sure that no combina
t ion is left o ut of the table .
The o utpu t column is gen
erated by anal yzing your
r equirement s for ea ch
possib le comb ination of
inputs. Tab les larger than this
can be used. I have a different
version for my home grown
computer that has 60 outputs
with better than 100 inputs,
but as you can see, th ey
become large very qu ickly.

Positive and Negative Logic
Suppose that two logic

designers, o ne o n Earth and
the ot her on Mars, are asked
to ana lyze a logic module and
to produce a truth table.
Each designer is give n a volt
meter and an operati ng
module. Both modules are
exact ly t he same and bo th
ope rate exact ly the same.

The f irst thing the two
designers are asked to do is to
cons truct a voltage tr ut h
table. The modules both look
like Fig. l.

The two vo/toge truth
tables are:
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r---1_ -•'-0-':- -D---•'===:D>o----
Fig. 13. DRing function

using a NOR.

the inverter symbol on the
input. After yo u have com
pleted a logic design using
these four symbols, if you
have anything other than
negated inputs con nected to
negated out puts, you have an
error. Either your incoming
term is mi snamed, or it

Fig. 14. DRing function
using a NAND.

needs to be inverted. It is
qui te possible to do all your
logic design without resorting
to the eq u ivalent sy mbols,
but the result will be less
readable.

Term Names

When picking names for

Fig. 15. A NDing function
using a NO R.

the te rms in your design, be
sure to choose the active
func t ion. For example, the
circuit shown in Fig. 16 is
widel y used to gen erate
binary logic levels from a
switch. If closing the switch
pulls the line to a logic zero
and clears th e system, it

Fig. 16.

should be named C"CEAT{
[spoken, "CLEAR NOT"),
r a ther th an " DON ' T
CLEAR," Always th ink of
the action to be performed,
name it, and then add the
negation if necessary. Don 't
attempt to find a name for
the true condition first. _
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BURROUGHS model D8565
computer display terminal

THE TERMINA LS WE OFFER A RE NEW AN D UNUSED, IN ORIGINAL CARTONS.

This display terminal has an integral controller, B/W cathode ray tube and keyboard. The system has a serial
1/0 interface for communication and an I/O interface for a printer. These units employ standard Motorola
RTL Technology.

• •

..." , -, , , \ '\ \ ............
, •• • • ••~l------... ,

.:. '" \1,- - I
••

/

DISPLAY (PIN 4802·1095·5011 FEATURES'
., 7" BtW CRT
. 41 lines of data
. 52 characters per line
• Character s are generated by a d iode matrix

" graphic" technique
. 2 1 special push-buttons wired for a p rogram ca ll up

• Brightness Control
• Self-contai ned power supp ly

KEYBOARD (PIN 4802· 1115-5011 FEATUR ES'
• Reed switch technology
• 54 data keys
. 28 special key s d etachable wit h cable

LOGIC UN IT (PIN 4802·1157·5021 FEATURES,

• 1024 by 6 bit core memory
• Printer 110 interface
• Communicatio n I/O interface

SPECIAL PRICE:

til POWER: 11SV, 50/60 Hz, 500 Watts

WEIGHT: 210 Ibs. (including logic unit,
keyboa rd, d isplay and cabtes.I

SHIPPING WEIGHT: 238 Ibs. F.O.8. our
wareh ou se.

OR IGINAL. UNOPENED CAR·
TO NS - NO CHECKOUT O R
WARRANTY IOUE TO
STORAGE, YOU MAY EN
COUNTER LOOSE BOARDS,
LOOSE OR TAR NI SHED CON·
N ECTORS, ETC., WHI CH MAY
R EQUI R E AOJUSTMENT)

$495. 00

COMPLETE LY CHECKED AND
OPERATIONAL WITH 30 DAY
WARRANTY AND DO CUMEN
TATIO N

$795.00

A STj S E R V O SYSTEMS , INC.
20 REPUBLI C ROAD. NO RT H BI L LERICA, MASS. 018 62

6 17·667-8541
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Allan Joffe W3 KBM
1005 Twi ning Road
Dresher PA J9025

••• And on the Other Side

-- binary and

octalization of

decimals

I n a previous effort , I des
cribed a simple method of

taking a whole number
written in base 10 (your
ordinary everyday num bering
system) and producing its
equivalent in binary (or base
2).\ You coul d also turn it
into its octal equivalent (base
8), if that's what you desired.
The beau ty of the method
was that the ent ire math
depended upo n your ability
to divide by the number 2 or
the number 8.

The logical question is,
" What do we do if there is a
fractional part to th e num
ber?" Putting it another way,
"What do we do with num
bers to the right of the
decimal point?"

Taking a peek in the rear
view mirror, the temptation is
to ask, "Why bother?" If the
rearview mirror shows an
interest in computers, the
answer is, " Let's bother!"
Systems that you and I might
hope to affor d generally eat
bi nary and octal, so the least
we can do is apprec iate the
" foo d" shoved down their
expensive electrical gizzards.

We kno w that in the
decimal system each digit to
the right of the decimal point
has a value. The progression is

~1 20

ten ths, hundredths, thou
sandths, and so on. Thus
0.1 25 is really the sum of one
tenth , two hundredths and
five thousandths.

Wi th muted thanks to Miss
Ve nables, who taught me all
these good things, let 's climb
out of the sandbox and
examine the same idea in the
binary system. The values to
the right of the decim al poi nt
have values of o ne half, o ne
fou rth, one eighth, one six
teen th , and so on. Octal is a
bit rougher, as base 8 pro
gresses rapidly. The values are
o ne eighth, one sixty-fourth,
one five hund red twelfth , etc.

With these basics in mind,
we can skip down the prim
rose path of conversion from
decimal to either octal or
binary by extendi ng our grasp
on basic math to the extent
that we can skillfully
mult iply by two or by eight
as the case may be.

Suppose we consider the
delight ful decimal 0.53 and
wish to convert it to binary.
We are really asking the
f o ll owing su cc e s si ve
quest ions: " Ho w many o ne
halves does thi s number co n
tain ? How many quarters?
How many eighths? How
many sixteenths?" And so it

goes, until we get to the final
bi nary equivalent. To convert
it to octal we would ask the
same questions, but would
substitute the octal place
val ues. Ra ther than go
th rough this, though, we
merel y start mult iplying by
two or by eight and look for
the signposts that give us the
proper numbers to put down
in our co nversion. For the
binary conversion our num
bers will be limited to zero
and one, while for octa l the
num bers will range fro m zero
to seven.

The Method
We will assume that we

want to take the decimal base
ten value 0.53 and convert it
to the equivalent binary nota
tion. Please make a firm note
that there is a zero to the left
of the decimal point. When
you start fl irting with com
puterese or definitive math,
zero is a powerful animal that
can really hang you up when
ignored or misused. The
method is simplici ty itsel f:

• Multiply 0.53 by 2 ...
1.06.

• Any figure to the left of the
decimal point, including zero,
becomes our first binary digit

in the desired answer ... O.l.

• We now multiply the
decimal portion of the first
mult iplicatio n again by two
(0.06x2) ... 0.12. Thus the
next digit in the binary
answer is a zero ... 0.10.

• We merely cont inue this
process until we are satisfied
that our conversion is rela
t ively complete. In the case
of 0 .53 (base 10 ) to binary,
carrying this process to seven
places woul d give us an
an s w er i n bi na ry of
0.1000011. It is definitel y
interesting to take the time to
see what the absolute value of
the binary answer is in order
to see how successful the
conversion has been. The
binary answer is the arith
metic sum of the values of
each binary place, l.e., the
sum of one half (0.500), plus
no fourths, plus no eighths,
plus no sixteenths, plus no
t hi rt y-se co nds, plus one
sixty- fo urt h, plus o ne o ne
hundred twenty-eight h.

Those numerical specifica
tions loo k li ke this:

0.500 (one half)
0 .015 (one sixty-four th)
0 .007 (one one hundred twen ty 

eighth)

0.522
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Without quibbling over the
mer its of binary versus oc tal
f inal acc uracy, yo u just might
now be nourishing th e faint
suspicion that "the com
pu t er " m ay have some
tro uble in "exact ly" repre
sent ing some numbers fed
into its inner workings. Th is
is an accurate conclusion on
your part. Putting it anot her
way, th e math through the
compu ter may well not be
"on the money" just
damned close. -

I "What's That in Binarv ?", 73,
March. 1976, pp. 92·93.
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binary result to see how cl ose
your co nversion is, the pro
cess is si mpler than the octal
case where eac h place value
has to be multiplied by the
number in the octal answer.
It is also interest ing to note
that the octal co nversion in
this case was a more accurate
conversion in four steps th an
the bi nary conversion was in
a larger number of steps. If
we had take n the binary con
version o ne more step (fo r a
total of 8), o ur binary conver
sion wou ld have gone fro m
0 .522 to 0.5 25, which is st ill
not quite as good as the octal
conversio n o f 0 .5287.

Place Values to the R;ght of Decimal Po int

1 2 3 4 S

Base 10 0.1 0.01 0.001 0.0001 0.0000 1

.... 2 o.s 0.25 0.125 0 .0625 0 .0312
(Binary I (%) C%, 11 /8 ) (1/16) 11 /321

e ase 8 0 .125 0,01 56 0 .001 9 0 .0002 OO3סס.0

(Oetal) (1181 1116 4) (1/512) 11 14096) 11132.768)

ON DIsPLAY AT
BYTE SHOl'

MT.VIE WCA
"'ARStl DATA SYSTE MS

TAMPA FL

4 x 1/8 0< 0.5000
1 x 1/64 0< 0.01 50
7 x l /51 2 0' 0 .01 33
2 x 1/4096 0 ' 0 .0004

0 .5287

octal conversion comes to the
original deci mal (0.53) th at
we star ted out with .

0.41 72 in base 8 is really
th e sum of:

Note that the di fference
between the binary expansion
and th e octal expansio n is, as
me nt ioned, due to the fact
that binary uses o nly o nes or
zeros, while octal uses all
numbe rs from zero to seven.
Thus, when yo u exam ine the

·CALIF. RES. ADO SALES TAX
"MASTER CHARGE - OK
·BANKAMERlCARD - OK

P.O. Boll 9160.
Stodllon CA 95208

The 0rlglna18K Low Power StatIc Memory KIt
StIll at the Low Price of '285.

WRITE TO DA VE (K6LKL) or

OUTIOIIGI

0.53 x 8 • 4.24 0.4
0 .24 x 8 .. 1.92 0.41
0.92x8 -7.36 0 .4 17
0.36 x 8 - 2.88 • .• 0 .4 172

Thus th e oc tal co nversion
held to four steps (for sim
plicity) is 0.4172.

On a one t ime basis to
understan d th e point, it is
worthwhile to wade through
the place va lues of this co n
version to see how close the

Note that in the co nver
sion process th ere is a slight
d iscrepancy in the th ird
decimal place . If we had
taken the conversio n of 0 .53
base 10 to an addit ional
binary place we would have
gotten even closer, wh ich
ill ustrates th at eight places is
not overki ll when co nvert ing
a decimal base 10 form to
binary .

Th e o c ta l co n version
process is identical in meth
odology but we now use the
number 8 as o ur mult ipl ier.
Ergo:

• PLUG DIR ECTlY uno B800 .. llllOO BOARD COMPATIBLE SYSTEM ·
TURNS Off YOUR WAn LEO 18OllO RUNS AT FULL SPEEDl " LESS THAN
520 nS ACCESS AND CYCLE TIM E " LOW POW ER (LESS THAN :ns mAi11t
• , 5 VOLTSI • 1llO% NEW INDUSTRIAL COM~ENTS " EASY INTERFACE
TO HOM E BREW " SO/5O GOLO PLATED EDGE CONTACTS " EPOXY IlOARD
WITH PLATED THRU HOLES " 8 1t or 4K WI TH E XPA~S'O~ " SOCKET
PROG RAM 41t Or 81t AOoR ESS SLOT . DETAI LED ASSEMBLY A~D THEORY

8K LOW POWER RAM KIT: 8KLST $285.00
4K LOW POWER RAM KIT: 4KLST $159.00
4K EXPANSION FOR 4KLST:4KXST $139.00

PLU S S H IPPING
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Bernd Grossman DL2SXIZS6GG
OffenbachlM
Rumpenheim
Rohr se- 8
West Germ.any

John S. Reid ZS6JR
P.O. Box 7032
Dinwiddie 1405
Transvaal
Republic of South Africa

Build the Safari
RTTY Terminal

- - an active filter modem from Africa

The circuit of th e co m
pl ete en coder-decoder is
sho wn in Fig. 4 .

Construction

A print of the PC board is
shown in Fig. 5 with wire
links shown. The first step is
to p lace the wire link
between pins 4 of IC4 and
IC5, as this is covered by the
IC holders. Assembly fro m

fed into the decoder inp ut. A
sine wave signal to modulate
any SSB or AM tra nsmitter is
obtained afte r the co mb ining
amplifier.

The frequency of the
notch filter is determined by
resistor R and capaci tor C
a nd is worked OU l according
to the formula below (see
Fig_ 3),

f in Hertz
R in Ohms
C in farads

1
f =

observe a received signal, add
a pa ir of LEOs including tra n
sistor drive rs. The Schmitt
trigger is foll owed by the
pre-driver a nd driver stages
for the teleprinter magnet.

The encoder basically co n
sis ts o f a n uniluncnon
oscilla tor. Th is of course does
not generate a square wave
and is therefore followed by a
"flip flop" which generates a
square wave of exact ly 50%
mark space rat io. Since a flip
flop divides by two , the vni
junction osci llator has to run
at twi ce the freq ue ncy.

To change the frequencies
(mark space) a transist or
2N2904 is used to change the
value of the charge resistor
for the unijunction oscillator.
The BC108 in fro nt of the
2 N2904 is to cha nge the
swi tching for "upside down"
transmission, in the SS B
mode. The square wave
coming out of the flip flop is

(2125 H, and 2295 H, ).
Aft er these stages common to
a ll freque ncies, the filt er stage
follows. The filtering is done
in a somewhat unusual way.
The signal {a square wave} is
fed through a notch filt er
designed to elimi nate the
basic freque ncy of the square
wave.

Having passed this, the
square wave looks like the
one in Fig. 2.

This signal, to gether with
the square wave as it looked
before the notch filter , then
enters an op amplifier used as
a di fferent ial amplifier .

If the input signal s to this
o p am p li fier are equal
(appl ies for all frequencies
except the notch frequency) ,
there is no output. For the
notch freque ncy there is a
sine wave output. This sine
wave is rectified and detected
in an op amplifier, wired as a
Sch mitt trigger. In order to

To become ind ependent of
QSB, a limiter had to be
placed at the inp ut. A low
pass and a high pass filter
reduce the noise above and
below the wanted frequencies

Re pr in t e d from Radio Z5.
Volume 29, Nu mber 3, pp. 10-1 3 .

A her various experi
ments with coils and

capacitors, it was decided to
try act ive filt ers for decoding.
The main problems in
decoding RTTY are the high
amou nt of noise on the
signal, the QSB, and a very
often fou nd frequency insta
bility of the received RTIY
signals. To bring all this under
one hat together with the
demand of low cost , a lot of
comprom ises had to be made.

Fig. 1 shows the block
diag ram o f th e RTTY
encoder-decoder .

."

Fig. 2. Square wave after
having passed through the
notch filter.
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Fig. 3. Basic notch filter.



VIATRON SYSTEM 21 OATA

PECi

1976 NEWVIATRON 2111 VERSION IV

Verada 214 purchased the Viatron Computer Co m
pany's enti re inventor y in July 1975 and has been
man ufacturing new Viatron 21 11 terminals ever since. We
wi ll soon run out of th e wired mai nframes and will have
to stop selling completed systems. We do intend to
continue our parts and service department unt il a t least
July 1980. Even though we will not be able to make more
complete 21 11 s (we can't wire the mainframes and make
the cabinetry for $699) our parts inventory is extensive,
and we can supply any part you need to mai nta in your
system. We will also continue to manu facture the Viatape
cassettes, which are certi fied and have the special Viatron
timi ng track. The 1976 Version IV Vlat ron 2111 co mes
wit h a set of tapes, complete set of manuals and is fully
guaranteed.
1976 Versio n IV - $699.00
See Feb., 1976 issue of 73 Magazine, page 51! fo r a
complete descript ion of the Viatron 211 1 or wr ite or ca ll
for more information an d price list ings on par ts and
accessories.

214VEl

Ml V211 1 OPERATOR 'S MANUAL -68 PagcI S 5.00
M2 V21 TRAINING OUTLINE - 72 Page, 5.00
M3 V21 ENGINEERING DRAWINGS - 239 Pagel 25 .00
M4 REEL TO REEL, 7 TRACK & 9 TR ACK OP. MANUAL - Ii Pagel 1.00
M5 COMMUNICATION ADAPTER MANUAL - 10 Page, 1.25
M6 ROBOT MANUAL - 16 Page, 2.50
M7 VIATRaN DISPLAY MAINTENANCE MANUAL - 8 Page, 1.50
M8 V2 1CHECK OUT PROCEDURE AND FAULT SHEET .25
M9 CARD PUNCH/READER ADAPTER MANUAL (0298) - 12 Page, 1.00

COMPLETE SET OF M1 THROUGH M9 a NLY - 35 .00
SMI SYSTEM 21 01 SERVICE MANUAL - 78 Pagel 8.00

1971 SU RPLUS VIATRON 2111 VERSION II I

Back in 1971, Viatron Co. shipped three h undred
2111 s to Texas where, for some reason, they sat around
until Oct. 1975 whe n th is lot was sold and split up
amongst several dealers. While sitti ng in the warehouse,
the keys on the keyboard grew ha ir, and th is is why we
call them Fungus Specials. The TVs loo k good, as do the
mai n microprocessor and tape section. The power supplies
are good, but are mostly dusty and/or scratched due to
their having been stored wit hout boxes. The rest of the
system was we ll packed. With the deman d for new 211 1
systems keeping us busy, we do n't have time to clean up
and check out the surplus systems. So, we are selling the
complete system, with all manua ls available, for only
$425, AS-IS. Due to the four years of storage, the u nits
need clea ning. We also supply a checkout procedu re, two
Viatapes and a troubleshooti ng gu ide. We also have a
computer hot line to help yo u analyze any problems by
phone. Then, after you fi nd the fault (if any), we will sell
you any replacement parts at modest prices, and you will
have saved more than $200 over the cost of our new 21 11
units.
1971 Version III ~ $425.00

V IATRON USERS ORGANIZATION

Verada 214 is seriously considering the organization o f a Viatron Users Society for the pu rpose of providing an
informat ion excha nge between ow ners of Viatron machines. Th is would be accomplished by a ser ies of
newsletters, worked up from information sent to us by members of the society (or other sources when available).

We would app reciate getting some reader response on the subject.

verada 214
38 french st. p.o. box 438
lowell, mass. 01852 617·458·3077
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Fig. 4. Encoder-decoder circuit diagram, teleprinter switching, 10 volt supply, and other controls on the terminal unit.

with the oscillosco pe o n pin 6
that the output is a square
wave a nd remains at the same
level for all input voltages.
Inser t lC2 and IC3 ; check
with an oscilloscope co n
nec ted \0 the center of the
potentiometer connect ed to
pin 6 of IC3. Tune the audio
generator across the band and

•

.....

n ec e ssa r y to PJd these
resistors to bri ng the peak
e xa c t ly onto 2125 HI ,
rememberin g that t he lower
the resistors, the higher the
freq uency.

Now do the same at lC7,
at point 0 , but fo r a fre
que ncy of 2295 HI . Remove
the au dio generator . Insert

••,•

.,,
•
•

.,
••

•

see tha t the out put increases
fro m below 2125 Hz to above
2295 Hz. Inser t IC4, IC5, IC6
and IC7. Connect the scope
to pin C of IC6 and sec that
the outpu t increases sharply
a t 2125 Hz. Thi s resonant
point is governed by the two
8.2k resistors co nnected to
pin 3 o f IC4 ; it may be

...",'
• • •• I •••

,... t···. ..
'"..

-

Encoder

With an oscillosco pe co n
nected to the collector of
TRS, check that the uniiunc
tion is tr iggering. Then Insert
the Ie 7476 into IC10 sockel
and check for a square wave
at the encoder output socket.
Connect a counter to th is
same posi tion and adjust the
two 51<; ulmpots so tha t , with
the two leads whic h go to the
kevcr circuit shorted, the
outpu t is at 2295 HL a nd
with them discon nected, the
out put is at 2125 Hz.

t he n on is straightforwar d.
Aft er all the compo nents
have been insta lled, check the
board bu t do not plug in the
ICs. Connect the unit to +10
V and chec k that the voltage
on pin 16 of IClO is +5 V. If
not , change R44 to achieve
th is va lue.

Decoder

Insert IC1, and with audio
signal genera to r con nected \0
the inpu t terminal , check

~ 124

Fig. 5. Encoder-decoder PC board and component layout. "[umper emitter of TR 7 to
positive rail.
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Featuring MITS Alta ir

Performance is our specia lty. Retail computer shops will soon be hangi ng off every corner. And
while we're glad to see it happen, we realize that just pushing hardware isn' t enough. It takes
software, and mass storage (affordable), and custom interfacing, and educat ion, and conti nu ing
support from a highly-trained, fulltime staff. We introduce, therefore:

SOFT
VVA R E

H A R D
VVA RE

s u p
P ORT

Our ACCOUNTI NG package offers general ledger, payro ll,
accounts receivable, and accounts payable. And it's written in
modules, so if you don 't need it all now, don 't buy it all now.

The INVENTORY package offers on-line inventory status and
cont ro l, automat ic reorder tracking , and an optional point-of
sale capabilit y.

Fo r WORD PROCESSING you are provided with the advantage
of total automatic video d isplay, formatt ing, enabling unprece
dented revision capabilit y and convenience.

Just because you 're working with micros doesn't mean you
sho uld be limited in fast access mass storage. Hence our
Altair-compatible hard disc units are creating quite a st ir. We
have you covered from 5.8 megabytes to over 300 megabyt es
per unit . And the pri ces, including controller, start at under
$6,000 1

Our main goal here is to int rod uce and support low-cost
co mpute r power. To do this, we offer per iodic classes, seminars,
and workshops with top ic levels ranging from the introduction
to comput ing to deta iled sessions on hardware , software, and
applicat ions. Contact us about our next scheduled 3-day
microcomputer workshop.

Interested? A two dollar postage and handling fee will get vou a cop v of our latest product
catalog, which includes so ft ware and hardware speci fications. Or be tter still, drop by our Atlanta
showroom and watch our systems perform !

THE L[]f:1PUTEA
SYSTEf:1LE~TEA

'----- - - 3330 PIEDMONT RO N ElATLANTA. GEORGIA 30305/404-23 1-169 1--- --.-/
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Fig. 6. Teleprinter switching PC buard and component layout.

li kewise check the output at
point D. Now connect the
oscilloscope to the mike
input lead, and with the
balance potentiometer, adjust
both outputs to be the same
while switching the encoder
between 2125 and 2295 Hz,

The parts layout for the
encoder-decoder is shown in
Fig. 5 and the parts layout
for the teleprinter switchi ng
is shown in Fig. 6.

T he te lepr inter layout
shown in Fig. 7 was designed
to fit into a Creed 54B tele
printer, but may fi t into you r
teleprinter. The reason a
separat e board wa s used was
to keep t he 150 volt de li ne
well away from the main
modem unit. It is advisable to
usc an isolat ion transformer if
the unit is operated o n 110
volts ac . •

Repeat t he above for IC9
and a frequency of 2295 Hz.
If the bandwidth at the
resona nt frequency is too
broad, adjust the R14 and
R19 , on IC4 and IC5 , to
narrow the bandwidth . These
are normally set at about 5
Ohms. Be careful that the
setting docs not result in
ringing in the notch filter.

Place a voltmeter between
each output and ear th and
check that t he voltages rise to
+3.8 volts whenever the audio
genera tor is o n t he correct
frequ ency.

Now connect the output
o f the encoder, when it is
switched to 21 25 Hz, to the
input of the decod er. Con
nect t he osci lloscope to point
C and ad just R12 so that the
output is a sine wave. Switch
the encoder to 2295 Hz and

."H O_

n

tiometer slightly. Reconnect
t he audio generator and
chec k that the LED lights up
to 2125 Hz ±45 Hz.

••~_ l' .
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lC8, adjust the 20k potentio
meter R31 connected to pin
2 of le 8 until the LED lights
up, then back off the poten-

Parts List

All re sistors 1/8 Wan ,
5% e xcept where shown

Rl ·A2
R3
R4
R5·R6
R7
A8·R9
RIO
Al1 ·A12
R13
R14
R 15
A16·A17
R18
R1 9
A20 ·A2 2
A23·A24
R25
R26
R27
R28
R29
AJO·R31
R32
R33·R 40
R41
R42
R43
R44
R45
R46
R47
R48
R49
ASO·A51
R52
R53
R54
R55
AS6·A57
A58·A59
RSO
R61
R62
R63

12k
100 Ohms
4 7k Ohm
18k
3.9k
24k
2 .2k
8.2k 1%
4 .1k !two 8 .2k , 1% in parallel)
100 Ohm skeleton preset po tentio met er
3.3k
7.6k 1% l8.2k + 6 8k 1% in para llel)
3.8k 1% {3.9k + 150 k 1% in paralle l}
100 Ohm skeleto n preset po tentio meter
3.3k
10k
3.3k
10k
3.3k
10k
m
20k skeleton preset potentiomet er
3,.
1k
10k
1k
100 Ohms
220 Ohms
2.2k
10k
150k
51 Ohms
15k
5k m iniature 22 tur n trimpot Spectre! 51·3·11
56k
82k
3,.
560 Ohms
1k
4 70 Ohm
4 70k 1 Watt 10%
25k 25 Watt ohrmte adj ustable
4 70 Ohm
2.2k preset po tentiomet er

T1
T 2

Cl
C2
C3
C4
C5·C6
C7
C8
C9-Cl0
Cll
C12·C13
C14
C15·C2 2
C23
C24
C25
C26
C27
C28·C29
CJO·C31
C32

0 1·02
03·06
07·08
09·010
011
0 12

ICH C9
IC10

T A1·TR5, TR8
T R6
T R 7
TR9
T A1Q.T All

BR 1-BA2

Small 220 Vl l 10 V - 12 volt transformer
220 V'1 10 V - 110 volt isolator transformer

10 nF
1 of
10 mF 25 volt electrolytic
7.1 nF
2.5 n F
10 n F
10 mF 25 V electrolyt ic
9. 1 nF 1% ootvcerbonaee
18.2 nF 1% (tWO 9 .1 nF m oa-anet !
9. 1 nF 1% cotv cerbcrere
18 .2 nF 1% oorvcaebonare
2.2 m F 25 V elec trol yt ic
10 m F 25 V e lect roly t ic
8. 2 nF
100 nF 1% ootvcerbonet e
2SO m F 64 volt e lectrol ytic
2000 m F 25 volt electro lyt ic
10 m F 12 von electr o lyt ic
0.01 m F 150 V dc
1SO m F 250 V electroly tic

3 .3 volt zener diodes
BAX 13 o. any small signal silicon diOde
LEO, red, small for mounting o n front panel
3 .8 vert zener diodes
5.1 volt zener
11 volt zener

MC114 1C (Pi sullix )
74761lip flop

BC108 or equivalent NPN silico n
2N481 1 unuuncrion
2N2904 PNP silicon
2 N3055 o r equiva lent
Motorola MPSU· 10 or equivalent

Small 2 Amp rectifier b ridgE!
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360 Merrimack Street, Lawren ce MA 01 843 617-688-0751
Hours: 8:00 am to 5:00 pm

G

PA CKA GE DEAL - Fo r the really serious e xperimenter we 'll make a ver y spec~1

offer - you can buy all of t he sub-assemblies lis ted above plus a good 12 " CRT, a
muffin (an for cooling. DON'T miss out on this real money-salling buy. The
indillidUIII prices for the sub-assemblies add up t o $207.60. You can buy the
entire package fo r the 1Iet"¥ low price of $ 175.00 FOB. Shipped only to areas
,erred by UPS.

a B.t!l ~.w(.IWD I

~,r~\JJI' ]'IIflDI']JJl{
-:.J JeDmP;I JlY

A

o

We're pleased to ann ounce the availability o f a limited quantit y o f various subassemblies which can be
readily utili zed to construct a fantastic visual read-out monitor. Each subassembly is removed from
functioning systems and can be used alone or in combinat ion with o ther devices to produce a SSTV
Moni tor, a big screen oscilloscope , a visual RTTY Monitor or even a video monitor for use with a comput er.
Construction articles using these subassemb lies have been published in 73 with more co ming in future
issues. Don't miss out this time around - order one or several, but please do n't delay - the supply is
limited. Please call for furt her information .

E. VERTI CAL AND H ORIZ ON T A L
AMPLIFIER Subassemblies - Good f o r a
co ns erV(l l iv.. 150W complementtUy DC
co upled out p u t. Freq , resp. be yond 2. 0
MHz. ParI. alone wor t h many t ime. the lo w
low pr ice of 124. 95 ea.. Or both for $39.95
FOB.

A . A SCJ1 KEYBOARD - Th il is a 7 bit
PGraUe' A SClI .. ncod ed " e )'boo rd. Plue. into
the fron t of the cluu.~ ",.;umti,,# 00...
•\lake . a very p rofeuiofUll Video Readout
T ..,.mi fUll combifUl hon. Th ese k eyboa rdt a",
in like ""1.11 condi tion. ho VE' in tercon n ..ction
do to etched On the I C·Diode matrix PC
board_ The y con be readily u"d f or a ny
ASCII encod ..d n!'Q u irement. Sim ilar k ..y .
boardt, when availab le , ...ll for a lmod t wo
time. t he very lou: SUNT R O N I X price of
$39. 95 FOB.

B. ENCI ,OSURE AND BEZEL FO R 12"
CRT - This is the fr08lil}ft On the cake. AU
comPQnent . A thru G (It p er f ectl y inside
this enclo.ure. 11 is hilllled and oon 1M" lifted
f o r easy ac,""u to the elect ro ni cs. I t will
really dreu up any pro ject. !lfeasu",.
apprO;l( . 22 "L ;I( 18"W ;I( 20 "H and weill'"
appro ;l(. 10 lb• . Made of deel w i t h a
handlOlI'U' blue c rock le fin ish. Get 'e m w hile
tMY /ad. for $7. 9 5 FOB.

C. BASIC CH ASSIS AND MO UNTING
BASE f o r 12 " bi6-8CN'..n CRT. Thbe CO n be
mounted e i t her ve rtically o r horiZontally b y
rotat in, fro n t plate 90 d"v..e•. Come. with
ba.e . on·off .1.11. and intens it y co n tro l, f our
contro ls for .,.,r l. and hori.: . H as plenty o f
room fo r m o " any etec tro n ic. needed f or
your p"t pro j ect. A ll suoou"mblies offer ed
will perfectly fll in spaceS/irOVided. Wh y Iry
to cut Ih" melal yoursel r This chas.is will
leI yo u concentra te o n the electronic.
insteod o f th" metalwork! ! Order no w for
only $2 9.95 FOB, len CRT.

D . FOUR PC BOARDS CHOCK-FULL O F
GOODIES - T wo D IA conver ter. , 0""
IC·loaded Iollic board , and One multipurpo...
board_ We have n o .chemat ic data for t h ..
boa:rdt a t p resen t . W.. will . up ply any d alo
we o b tain to p u rch4.." a. we get it. Of
couru who," w e fino lly fillu re out w ha l
the. e boartU tUe , ood for . the price w ill
chanlle accord in, ly. Thlre the 60 m b le now
and Wf"ll p ro vide any data we get f ree of
c hDrlle. se l of 4 $19.95 FOB.

F . CRT H I GH VOLTA G E POWER SUPPL Y
- Th is is a r f'a t . u pn- CR T Hillh Volto , e
Po we r .upply, p rovid in, a ll wltOl/e. n....ded
for any CR T . O utput. 10 ·1 4KV DC. p lus
850 vae. minus 150 Vdc. NeetU inputs of
plu . 5.0 Vd c . p l u. 15 .0 Vdc and a d r iVE'
. il/nol of appro;l( 8 .4 Ir H.: • J .O vr .... or
m o re . A ll i np u t ./out put s via plull / jack
cab le. and even h4. a . oclrd/cable au )' f o r
the CRT. A very fine buy at only $29. 95
FOB.

G. LOW V OLTAGE POWER SUPl'L Y - A
r ea l brut e used to .upply all low voltage.
need..d b y t he typica l mon itor. fn'!!""
I I r vee. o u t p ul.: p lus J 5.0 Vd c @ J O. A ;
minus 15 .0 Vdc @ JO.OA : plu. 5.0Vdc ..
m o N' t han 2.0A . all N'lIula 'ed. M ou nt. o n
' he reo r of the Ba.ic Ch/U8is. Weighs appr o x
45 l b• . Only 129.95 FO B .

•

•

•

•

•

Te.-ms: F ull pr~ pl14 $hipping con mUff
..cco~,my order. No COOs. All prices
subject ro change without notiat. Price
i ncludes da ta package o f schematics o f
applicable subassemblies. Previous pur·
chasers C<ln ob tain t h is data package f ree of
charge by send ing LARGE manila en velope
(9 x 12J p lus 50ff in stamps or coin along
wi t h a copy of original invoice as proof of
purchdse.

•

•
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Fig. 1. The two-input NAND gate. 1(0) is the schematic, (b)
shows the truth table. The pin layout of the SN7400 is in 1(c).

Fig. 2. The circuitry for one of the gates in the 7400 quad
two -input NAND gate.

Never Underestimate the NAND

--introducing the 7400 quad NAND gate

Robert Henson WBQJHS
1016 Polk Blvd.
Des Moines 1A 50311

E ven a ham who con
si ders himself somewhat

kn owledgeable on digital
logic can be confused whe n
he glances at a new logic
circuit for the first time.
T hou gh the logic elements
involved in any part icu lar
circuit are seemingly simple
to underst and, their
interco nnect io n with other
elements and devices often
tends to make the circu it as a
whole co nfusing to the point
of inc o m p re he nsi bi li ty ,
es p eci a l ly t o the
inexpe r ienced . Circui t

~ 12.

an al y si s is also fu rther
co mp l lcate d when logic
dev ice s are utilized to
perform fu nctions other than
that for whic h they were
primari ly i n te n de d.
Unfortunately , these sources
of co nfusion often appear
formida b le enou gh to
discourage some of th e less
experienced hobbyists from
experimenting with digital
logic circuits.

This artie le will attempt to
dispel so me of the mystery
about the man y uses o f o ne
of the most basic logic

elements, the two-input
NAND gate . In addition to
exp laining it s prim ar y
fun ction, it will be shown
how it may be co nnected to
perform the fu nctio ns of an
inverter, a se t-rese t flip flop, a
swi tch debouncer, a pulse
s haper , a sq u a re wave
oscillator and even a crysta l
oscillator. In spite of the
rather ominous forewarn ing
that th is article is about a
digital logic element in an
integrated circuit package, it
will be shown that th ese
app lications are extremely

simple, making this the ideal
device for learn ing the basics
about logic c ircuits .

Basics

F or two i mpor tan t
reasons, the NAND ga tes
described in this articl e will
a ll be o f t h e TTL
(tra nsistor-transistor logic)
family. First of all, TIL is by
far the most commonly used
log ic in current ham projects.
Sec ond, it is the least
ex pe nsive and the most
read ily available from surp lus
dealers. The current price of
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Fig. 3. An input conditioning circuit utifizing two sections of
the quod t ....o-input NAND gate.

Inve rte r

An inve rter is a logic
clement th at provides a "1"
ou tp ut fo r a "0" input and a
"0" ou tp ut for a "1" input.
The two-input NAND ga te
can be easily converte d to
perform th e fu nc tions of an
inverte r by si mply ty ing the
two inputs together. Now,
only the top and bottom lines
of the tru th table apply. The
ou tp ut will always be t he
inverse of t he inpu t.

Li ke the gating function,
the use of the NAND ga te as
an inverter is very com mon.
The easi est way to gain
furth er insight in to t he
reasons fo r its usc in th is
fashio n is to stu dy cu rre nt
d igital logic projects in t he
ham magazines.

Pulse Shaper

A fas t switching waveform
is necessary to reliably trigger

Gating

Now tha t we've ta ken a
look at what 's inside the
NAND gate, let 's d iscuss
some of its ma ny uses. First
of all, as its name impl ies, the
NA N 0 ga te's pr im a r y
functio n is th at of gati ng. In a
logic c ircuit, the NAN D ga te
will provide a u nique outpu t
response of logic "0" if, and
o nly if, bo th inputs are
simultaneously at a logic "1 ".
A perusal of a ny of t he rece nt
issues of 73 Magazine will
uncover digital logic ci rcui ts
using the NAND gate in th is
fashion.

conduc t. To input a logic " 1"
you may ei ther tie t he input
to a volt age of greater than
2.0 vo lts or sim ply leave that
inpu t ope n circuited.
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the emitter of Q1 to the
grounded inpu t A. In thi s
case, IBC l will be zero,
causing 02 to be cut off or
effectively ope n circu ited. No
curren t will flow in either the
emitter o r coll ector circuit of
Q2. T here fo re , Q4 will no t be
biased on as in t he previous
case, and will in effec t be c ut
off, causing its collector
em itter junction to appear to

be open circ ui te d. On the
o ther hand , the collector of
Q2 will be approximately at
the potential of Vec. T his
will cause tra nsistor Q3 to
satu rate, presenting a logic
"1" voltage a t the output
terminal th at is equal to the
supply voltage, Vee, min us
the vo ltage drop across the
base-emitter junction of Q3
and th e diode, 0 3. This
outpu t vol tage is ty pically
about 3.3 vo lts .

Note that the condi tio ns
described in the p reced ing
paragraph apply to the cases
where eit he r or bot h input
term ina ls are connec ted to a
lo gi c "0" as previou sl y
defined. Thi s corresponds to
the top three lines of the
tru t h t able .

Diodes Ol and 02 are
included to he lp pro tec t the
gate should th e inputs be
accidentally co nnected to a
negative voltage .

One important TIL design
rule should be eviden t a t th is
point. An open c irc uited
input o f a TT L gate
corresponds to a logic "1"
input rat he r t han a "0" input.
Or in o ther words, to inpu t a
log ic "0" you must t ie t he
inpu t to ground or to a
voltage of less than 0.8 vol ts
so t hat t ra nsistor 0 1's
b ase-emitter junc tion will

Fig. 4. In (a) is the common schematic for th e set-reset flip
flop; (b) shows how two sections of the SN7400 can be
connected to form 0 set-reset flip flop.

OUTPUT

aspect of th e IC, th e NAND
gate can be treated as a
"black box" device.

Fig. 2 shows th e transis tor
circui t ry th at a c t ua lly
comprises each sec tion of the
SN7400 two-input NAND
gate. T he inputs are ac tually
th e two e mitter leads of Ql, a
dou ble emitter tra nsis tor. The
ou tput is connec te d to the
collec tor of Q4.

First, le t's consider t he
case whe re both inputs are
tied to a " 1 " , o r a voltage of
between 20 a nd 5_0 volts.
This will correspond to the
bottom line of the truth table
listed in Fig. 1(b)_ The
base-collecto r junction o f 0 1
will be for ward biased for t h is
p a r t icul ar set of inputs,
allowing IBCl to flo w. This
cur ren t will be of suffic ie nt
m a gn itude t o s a t u ra te
transistor Q2. The resulti ng
collector cu rrent of 02 will
produce a voltage dro p across
t he 1 .6 k O hm collector
re si stor of s u f f icie n t
ma gn itude to cause th e
collec tor voltage of Q2 to
dec rease to th e point where
t ransisto r 0 3 is cut off, or
effect ively ope n circuited.
The rise in potent ial at the
base of transistor Q4 caused
by 0 2 's inc reased em itter
curre nt across th e 1k Ohm
e mi tter r esisto r will be
sufficient to saturate 04,
causing its collector vo ltage
to drop to near grou nd
potential, o r a log ic "0". Th is
is exactly as stated by th e
truth t able o f Fig. 1(b).

Now suppose that input A
is tied to groun d or to a
voltage source of 0.8 volts Of

less. This would correspond
to the second line of the
truth table of F ig. l Ib}. No w
a current IBE l will flo w from

...
, •, •ICI. .c'B, •

o,~~
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the 7400 qu ad two-input
NAND ga te is a whopping
sixteen cents.

F ig . 1 (a) shows the
com mo n sc he ma tic
repr e s en t at ion of t he
two-input NAND gate . Flg
1(b) is the truth ta ble that
shows the ou tp ut of the
NAND gate for all possible
combinat ions of inputs. The
truth table is the key to
understanding the NAND
gate, and will be referred to
repeat edly in subsequent
discussions and applica tio ns
of this device.

For TIL logic , each "0" in
the truth table represents a
voltage of 0.8 volts or less.
Each "1" rep resents a vol tage
of greater than 2.0 volts but
less than the NAND gate
supply voltage of 5.0 volts.

Fig. 1(c) shows the pin
diagram for the SN7400 quad
two-inpu t NAND gate. As t he
word qua d imp lies, there arc
f ou r tw o -input ga t es
contai ned in one dual in-line
pa cka ged IC . A s w as
previ ou sl y menti oned, a
regu lated f ive volt power
supply is necessary to power
the IC. Positive is connected
t o pin 14. Negative is
con nected to pin 7.

Intern al Circuitry

At th is point let 's digress
for just a mome nt an d take a
pee k into the innards of the
Ie. If transi stor circuitry isn 't
your bag, simply skip this
section of the article. The
following discussion of the
internal circui try is not
esse ntial in applying the
device, but is presented for
those who desire further
insight into how the gate
ac tually works. For those
who are indifferen t about this
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Fig. 6. T'WO sections of the
SN7400 connected to form
a bounceless switch.

Square Wave Oscillators

The NAND gate can also
be co nnected as a square
wave generator as shown in
Fig. 7. Th e pa r ticular
component values of Rt and
Ct shown in this diagram will
allow oscillation in the 1 kHz
r an ge. T o expla in the
operation of thi s as table
mul tivib rator circuit, le t 's
firs t assume that we are
starting at the instant that pin
6 of IC l B has switched to a
logic "0". Since pin 3 of
ICl A is at a logic "1" at this
same instan t, C t will begin
charging throu gh resisto r Rt .
Whe n the capacitor has
charged to a voltage sufficient

position. Obviously some sort
of interface is necessary to
p reve nt t his ty pe of
misopcratio n.

The circu it of Fig. 6 sho ws
how two NAN D gates can be
connected to for m a
b ou n c e l e s s switch or
interfacing circuit. SWl can
be any SPOT switch or relay
contact. As can easily be see n
by comparison to Fig. 4, the
bou nceless switch is no more
tha n a set-reset flip flop . Due
to the memory action of the
nip flop the circuit will
always switch on the initial
contac t closure and will
therefore be immune to the
subseq uent contac t bounces.
As can be seen from the
illustration, the NAN D gates
will provide one clean pulse
for each contac t closure cycle
even though contac t bounce
act ually occurs at both the
normally open and normally
closed switching positions.

"0". As before, both ICl A
and IC1B retain these output
states when SW2 retu rns to
its no rmall y open position .
Th is is th e "reset" condi t ion
of the flip flo p.

Even though there arc
TTL ICs specifically designed
as flip flops , it is not at al l
uncommon to see the 7400
qu ad NAND gate being used
to implemen t th e set-reset
fli p flop function. In many
cases one half of the 7400 IC
will be used as a flip flop
wh ile the other two N4N D
gates will be used as gates,
inverte rs, pulse shapers, e tc.

Switch Debouncer

We have already taken a
look at one of the
peculiarities of interfaci ng
TTL logic with the outside
world , n am el y th e
req ulremen t of waveform
con dition ing. A no t her
i n terfaci ng d i ff iculty is
dep ic ted in Fig. 5. Mechanical
inputs such as switch and
relay contacts are rela tively
" noisy." As shown in the
i l l us t ra tio n , wh en a
mechanical switc h or relay
contact closes, the contact
actually bounces many times
before coming to rest in the
closed p o si ti on . T hese
bounces are very fast, being
o nly f r a cti on s of a
microseco nd in du ration, and
therefore do no t affect
electromechanical or slower
speed e lectronic circui ts.
However, to the high speed
TTL logic, these contac t
bounces are a bon a fide string
of individual inpu t pulses and
can cause erratic or unreliable
c i rcui t operation. For
in stance, suppose that a
cou nte r circ uit comprise d of
TTL lo gic elements was
constructed to count the
numbe r of times th e switch
contact in Fig. 5 was closed.
As can be seen from the
waveform produced by this
no isy switc h contact, the
counte r wou ld actually cou nt
the several contact closures
that result as the contact
bounces or "chatters" before
coming to rest in the closed

outp uts commonly labelled Q
and O. 0 is said to be the
inverse of Q, since Q is always
a " 1" when Q is a " 0 " , and
always a " 0" when Q is a
"1 ". A logic "0" applied to
the set input of the set-reset
flip flop will cause the Q
output to go to a logic " 1"
and th e 0 output to go to a
logic " 0" . The flip flop will
then remai n in this state
when the "0" at the set input
is removed. In this respect,
the flip flop may be thought
of as a memory device. A "0"
app lied to the reset inpu t will
cause Q to switch back to a
logic " 1", and Q to switc h
bac k to a logic "0".

Fig. 4 shows the common
logic symbol for a set-reset
flip flop, and how NAN D
gates can be connected to
for m this device. In thi s
diagram, both SWl and SW2
arc normally open switc hes or
contacts. I f SW l is
momentarily closed,
grounding pin 1 of ICl A, pin
3 will switc h to a logic " 1" as
d ic tate d by the truth ta ble of
Fig. 1 (b). Thi s lo gic " 1" is
then present at pin 4 of ICl B.
Since pin 5 of IC I B is open
circuited and therefore also at
a logic" t" level, the output
of IC l B switches to a logic
"0" . Now, when SWl returns
to its normally ope n position,
pin 1 of ICl A returns to a
logic "1" voltage. However,
pin 2, being connected to pin
6 of lel B, remains at a logic
"0". T herefo re the o utp ut of
ICl A remains at a logic "1 "
state and the output of ICl B
remains a t a lo gic " 0" state.
This is the "set" condition of
the flip flop.

Now, if S W2 is
momentarily closed, a "0" is
app lied to pin 5 of ICl B,
changing its output to a logic
" 1". Both inputs of IC1A are
then at a logic "1" causing its
output to switch to a logic

Fig. 5. Switch "bounce.: ,

TTL flip flops and counters.
Slower switching waveforms
such as low frequency sine
waves wil l often resu lt in
erratic operation. Th e circui t
of Fig. 3 shows how two
sections of a 7400 NAND
gate can be connected to
form a waveform
co n d i t ioning circuit,
provid ing a TT L comp atible
square wave output fro m a
slower swi tc hing waveform
prese nted at the input.

As was discussed in the
sec tion on internal circuitry,
the NAN D gates are saturated
lo gic clements. In other
words, the ou tput is ei ther
"on " (at a vol tage of
approximately 3.3 volts) or
"off" (at a voltage of
approximate ly 0.4 volts). The
circ uitry ten ds to avoid any
in-be tween output states.

T h is c ha racte r istic is
utilized in the circui t of Fig.
3. As the waveform at the
input slowly changes from a
"0" [0 a "1" logic level, and
vice versa, t he abrupt
switching charac te ristic of the
NAND gates transforms this
inpu t waveform to a square
wave output at terminal 6.
The inclusion of the .01 uF
capacitor from pin 6 of
section le t B to pin 2 of
sec tion IC1 A provides a
t ra nsie n t fe e d b ack that
further enhances the
switching speed of the trailing
edge of each pulse.

The circuit of Fig. 3 is
ofte n found in d igital circuits
that conta in transistor or
unij u nction t ra nsis to r
oscilla tors that do not have
TTL compatible outputs. The
circuit is also often used to
cond itio n 60 Hz half-wave
rectified sine waves for use in
digital c loc k circu its.

Set-Reset Rip Flop

A set-reset flip flop IS a
logic clement with two
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Fig. 7. Two sections of the SN7400 connected to form a
square wave oscilla tor. See text for description of circuit
operation.
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valuable insight into digital
logic circuitrv. e
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Conclusion
The list of applications of

the 7400 quad NAND gate
presented in this article is by
no means complete. Like all
other devices, its possible
applications are limited only
by the ingenuity of the
circuit designer. The basic
simplicity of the device itself,
its low price tag, and its
versatility make it the ideal
device from which the digital
logic neophyte can gain

Fig. 9. Two examples of how the SN74(J() can be connected to
form a crystal oscillator.

some gates will oscill ate at
somewhat higher frequencies.
The addition of a trimming
capacitor in the circuit of Fi g.
9( b) wi ll allow for netting the
oscillator frequency if this is
deemed necessary in certain
applications.

Fig. 8. Two more square wove generators. The oscillator of
Fig. 8(a) will oscillate at approximately 45 Hz. The oscillator
of (b) will have a frequency of about 50 k Hz. See text for
description of how frequency may be varied.

OUTPU T

more stable dock pulse than
that yielded by the previously
de scribed square wave
oscil lators. As can be seen by
compariso n with Fig. 8(b),
th e crys tal osc illator is
basically the same as the
square wave oscillator except
for the replacement of one
ca pacitor with a quartz
crystal. The upper frequency
range of the NAND gate as
used in this application is
typically 15 MHz though

Crystal Oscill ator
Finally, as shown in Fig. 9,

the NAN D gate can be used
to make a crystal osc illator
for applications that require a

oscil lators the frequ ency
ranges may be varied by the
selec ti o n of the RC
compone nts. The higher the
RC product, the lower the
frequency range that will
result.

Oscillators of the type
shown in Figs. 7 and 8 are
often found in ci rcui ts that
requ ire a TIL compatible
clock. Though these oscillator
circuits are reliable , some
frequenc y drift can be
expected I n n ormal
operation.

IC1A must always remain at a
"1" as long as one input is at
a "0". A logic "1" or an open
circuit at pin 1 woo ld allow
the oscillator to run.

Two other connections of
NAND gates to fo rm square
wave osc illators are shown in
Fig. 8. Like the oscillator just
described, these osci llators
a l so r el y o n th e
charge-discharge cycle of
ca pac i tors to p ro vi de
osci lla tion. In all these

to provide a logic "1" at pins
1 and 2 of ICl A, the two
NAND gates abruptl y switch
logic output states. Then the
logic " 1" at pin 6 of IC18
and the "0" at pin 3 of ICl A
cause Ct to begin dischargi ng
through Rt . When Ct has
discharged to a "0" logic
level , the gates abruptly
cha nge states again. Thus the
osci lla tions conti nue at a rate
dependent on the RC time
constant of Rt and Ct.

Provisions for keying the
osc illator can be made by
disconnecting pin 1 from pin
2 of IC1 A. Now, grounding
or application of a "0" at pin
1 of IC1A will prevent
osc illa tion, since according to
the truth table the output of
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KIT =1150-4 same as -=SSO except larger .4 " LEOs . •.. ••. • • . • . . . . . . • . • • .•. . • $ 11.95

Jumbo Digit Clock Kit Complete - Kit features si ll .5" red digits. All com ponents , PC
boards, plug transformer,line cord , e tc . Uses mm5314 IC. SO/50 Hz op .• 12 or 24 hr. (will
lit ca b. II Kit :;Q314-5complete less case . • , •• • • . . . • • . _.. •.. " •• .••• . • . .• $ 19 .95

1.2 5
.' 0
.'0

1.35
.4 9

.9'

2/55 .00
6 /$1.00
8 /$1 .00
7/$2.00
6 /$1 .00

$ 1.25 ea
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1.35

25/$1.00
25/ $ t.00
t 2/$t .0 0

House ::
2 for $1 .00
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.3 "

. 3"
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.2 5"

.5"

.3 ,..1"
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1N414S
1 N9t4
1 N4007

Common Anode
MAN -64 AL RE O
MAN-S YEL LOW
MAN·7 RE D
OL-707 REO
F NO·51 0 REO

Co m mon Catnode
HP50S2 ·7102 REO
FNO-70 REO
FNO-71 1 1
FND-503 RE O
DL-33 MMS REO
FN0359 REO

25 AMP FULL WAVE BRIDGE 100 PIV
Sl.95 ea.
3/S5.00

IC SOC KETS SOLDER TAIL LP

14 p in - 9 /52 50/$9.95
16pin -4/51 50/$ 11.50
18 p in - 31$1 50/$14.50

Mini Slide Swi t ch SPOT .
Reg Slide Sw itch DPDT .
Push-butto n Switch N.D .
Rocker Switch SPOT .
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3/8")(3 /8"')( 1/4"' h ign 2for $ 1.00

CLOCK ICs

CT- 7001 cloc k-ca l-aim $7 .95
MM531 4 clo ck $3.95
MM5316 alarm cloc k $4.95
MMS369 xta l TB IC $2.9S

Bi-Pola r LED'. Lights R ed One Po lar ity Green
Rev_$1 .25

~ JUMBO REO LEO',
-?"" 12/$1.00 100 for $7.50

fill 7-SEG LED
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NPN 350 M Hz hFE 50
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2N2554 PNP Po wer Amplif ier
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80V. JA.
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11 Digit .2S" cbar. gas discnarge
$2.95 each

Opto l$O lat or
By Monsa nto

542.95

55.95 ea.
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SMA LLER
C LOCK KITS
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ORDER KIT -#850
AN INCREDIBLE VAL UEI

$850 IN QUANTITIES
QF 6 QR MQRE

ea.

CABINET II
2 %" HIGH
4 %" WID E
5 %" DEEP
( Ideal fo r Kil:::BSO above.I
All Ple )(iglas Red Cn assis, Wnlle Case.
Fl ed Chassis serve-. As 8ezel To Inc rease
Con trast of l EO OiWlav , .
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o;amper . etc. 6128 .95. 5.9 5 elK:n .

(4 .9 5 wnen pu ro;hased w itn anv clock kit .)

$950IN QUANTITIES
QF 1 TQ 5

ea.

60 Hz Xtal Timebase Kit
Power: 5-16 VDC/2.5 mA 0 12 VDC
Size : PC board apprc x 1" )(2"
Accuracy : ±2 ppm Iadjustable]
Tni. i. a compl et e - .ing le IC kit with info fo r e8lV nookup to most IC c lock•.

6 - LED Read o u ts (F N D·7 0 . 25 in . Re d , co m. cathod a l
1 - MM5 3 14 Clock Ch ip (24 pin )

13 - Transist o rs
:3 - Switch es
3 - Capacito r.
S - Diodes
9 - Resistors

24 - Mole" pins for Ie soc ke t
" Ki t #850 will furn ish a complete set o f clock componenrs as fisted. The only additional
i tems required are a 7-1' VAC transformer. a circuit board and a cabinet, i f desired. N

Pr inted C ircuit Board fo r kit :;aSO o. -#8 504 'au:had & d r illed f ib " lI lu s l $ 2 .9 5
SllIndlJrd Transfor mer 11 5 V A C/ 8 VA C.. . .. . .. •..... • .. • • • • • •• • • • •• •..... . 1.50
Molded Plug Transformer 115 V ACI1 0 VAC (....i t h co rd) . ... . . . . . . . . •. . ....... 2.50
P I i I•• C.binet II red o; n"$$". wni t e cas. (we below) _ 5.95

Kil ::::700 1 C same as #700 t -8 bUl has di fferent LEOs. Uses 4 DL ·14 7 .6 3"
digiu & .. MAN- 7 .3" digiU for seconds. Complele kit . IllS. case_

6Digit LED Clock Kit - 12/24 hr.

6 Digit LED Clock-Calendar-Alarm Kit
• 12/24 HR TIME . JUMBO DIGITS (MAN-64) • 28-30-31 DAY
CALENDAR . AC FAILUREIBATTERY BACK-UP . 24 HR ALARM
10 MIN. SNOOZE . ALTERNATES TIME (8 SEC) AND DATE (2 SEC}
OR DISPLA YS TIME ONL Y AND DATE ON DEMAND e THIS KIT
USES THE FANTASTIC CT-700' CHIP. FOR THE PERSON THAT
WANTS A SUPER CLOCK KIT (TOO MANY FEATURES TO UST)!

COMPLETE KI~, ir.:luding 39 -S ORDER KIT
50160 H~ op Power Supplv, Line Cord, .....1 #70018

Drilled PC Boards. etc . (CASE NOT tNClUDEDI

J umbo Digit Conversion Kit fo r LED clocks. Kit provides a multiplex display board a nd
stx .5" LED d igits (FND ·S03 or FND·510 !. LEOs requ ire only 5 mA /seg and can be d riven
by most a ny LED cloc k c ircu it . Data for displ ays and hookup included. (Connections
from t his board will line up point to poi nt with kit # 8 50 PC boardl. Specify common
anode or cathode display s $ 9 .9 5

CABINET I~)GRlAT fOR CLOCK &
•• /' / C LOCK CA LENOAR KITS

3 HIGH ~ IN h,te PI..iCI.. Cn
6~" WIDE ~;'3't SllfC,fy REO 01, GRAY
5 %" DEEP - __ P~" 9 1.s CI.US's

Chasli, Serves As eeee r To tncreese Contr iJIl
of 0 ;9'1'11 D,splay s. Use Gra y With Any
COlor _ Red Witn Red Disp lav. O nty ( Fl ed
l EO', w,th Fled Chassis Brightesll $6.95 ea.

KIT I NC LU DE S
- INST RUCT IONS
_ a UA LI T Y COMPONENTS
• MONEY BACK GUARANTE E
• SO ar 60 Hz OPERATI ON
. 12 0r 24 HR OPERATI ON

4 for $3.00

Grav or Red Filter
J " ~ 6" ~ t iS" App roll . Siz e

BankAme<tcard, Mastercharge or C.O.D. order accepted by pnone da Vor evening.
Wa Pav All Shipp ing in Continentlll U.S.A. Order . under $15 add $1 handling. Fill . r... add 4" .

TO·5
T0-1 8
TO-92
TO-9 2
TO·92
TO-92
TD-92
To-92

Transistors 5 for $ 1.00
PNP
NPN
NPN
NPN
NPN
PNP
PNP
NPN

2Nl991
2N2222A
2N2369
2N3394
2N3704
2N4125
2N4249
2N4437

Pri nted ci rcuit boards for croc k
ca le ndar-alarm ki t (CT·70 0 1 IC), sold
separat el y wit h instruc t ions a nd pari s
list .
Se t a t 2 - $7 .95 specify #700 18 or
#700 1C.
PC boards are dr illed, e tched , fiberglass
wit h solder plating a nd scree ned co m
ponent layout .

TE LEX (one earl HEADSET
2kn Impedence $2.95ea.

25k o r 4.7k PC Tr immers
6 for $1 .00

NEW FNO·359 NEW
Ju mbo .4 "' 7 -Seg l ED,
Fled Common C.thode

$.9 5 ea. 10 /$8.50100/$7 9 .00
IDirect Plu\I Replacement for FND·70)

PLEXIGLAS FOR DIGITAL BEZELS

950 ea

l M-309K 5V. Ae _. . $1.25
555 Timer 2 for 1.00
565 Pll 95
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MOUNTS EASILY INSIDE TRUNK WITH ONLY 2 SCREWS

$] .98
4. 85

5.65
6 . 50
5 .95
9.95

Tired of
"CB-Quality"
Cables?

58-3 3-ft . cable/ P L-259·s • . • • . • •• . • • . . . . . .
S8-6 6-ft. cable/ P L-259 's __ . . . • . . • • • . • . . • .
58-12 12-ft. e....ble / P L-259· s •..• ..•.•....... •
58-20 ze-n. c able/ P L-259· s ..•...•.•.•. . ...•
58· 20 L 20- ft. c abl e , PL-2S9· s o1der lu gs • . . . . ..•. .
58-SO 50-rt. c ab le/ P L-259 ' s .. • • • .• .•• . . . .•. ,

Regovd less o f bow much yov ~pend on your . <ldio ;Vld antenna
system. they c ..,n 't do thei , best Job u"Ieu al l of your output
po~ ge t s from the r adIo to the antenna. and all o f the _ale
s ignals get from antenn."1 back to r ad io . T he road both po .....e-r
and signah . use for this tr ip ' 5 your coaxial cable. Obv Ious ly.
then. i f the cable is brol<en or contains los~s . you won't get
t he performance you p3id (Of , ye t , very few r adio operators
pay No)' attention to t he qual,ty o f the ca ble they buy , nor do
they replace it periodically. Even the best o f cabl e we .-,thel"s .
ages . and develops losses. The coax c ab le is the leas t ex
pensive part o f your system. The di fference in the bes t <W1d
the cheapest you can buy is on ly a coupl e o f doll ;vs ....t worst
and yet it can literally " m.:..ke or break" YO(l perform..v ,ce.

Most cable available today in re ady-m.'ldc lengths,.'V>d n.....st
ci\ble f...msbed w ith new anterv>a s , has ttvee le ss-th.:ln-dcSlr·
able charac tet'i s ti c s .
Firlt , most luch eabln h ..... iii single center wi r., which
brukl with bending. tWilting, lind d.V·to·d• ., h.ndling.
SouthCom 's cll bles have . 19-striil nd eem er w ire, 10 11 11 19
In.nds must br..k before the c ilb le loses co nnection .
Seco nd, n-os t cable does not have ful l s h, elding. You c an peel
back a sma ll section of the c ut er b fack in s u l."t ion , and you
C illl see the inner ins ul at ion through " holes" in the braid.
SouthCom' s c abl e is full y sh ielded'

Th ird , mo s t cable u se... barec~ c onduc tors , <V1d you know
how QUickly b<ve copper can cOlTode. SouthCom's cables use
til'Y'led copper to re ... i ...t corrosion.

Conne<;tors V<lry widely. Solder -on types are the rrost com
mon. yet they re quire a lot of hea t which c .... partially n'elt
t he inner in ...u l3t .OI'l , and di$tor t the sh;tpC of the e ebte , In
addi t ion, you C3O' t tell how much of the br aid has actual ly
been soldered t hrO\.l gh the four tlOY hol es in t he f ittlO l:, South
Com u se s AMP ,lnc . air-c tinoed connector ... , wh ic h require no
he at , iIIld a ssure a so lid bond to all of the braid. Because of
the inner construction of the coneectoe , it is almost irrpossi
ble fOt a SouthCom cable to short.

In seven months of j;Wodvction, we have h..'\d only one report
of a defective Cable ' Qu .t e a recced , P .v t of this record C.-VI
be attributed to 0Ul'" quali ty control which checks every cab le
for SWR and power loss , not jus t cont ,nui ty . We th ,nk the
quality we build i", and the ewe with whlch ....e put our cab
les together " Wlke s t hem worth a li ttl e b't more . Since yo u're
s ure ly ent, tled to the per formanc e you p,"l id for when yo u
bought your radio and alltcnna. you sho u ld in si s t on SouthCom
c a bles . If yo ur dealer won ' t get them ror yo u, we w ilt s h ip to
you from the fac tory. Add $ 1.00 postage ..vtd h..V1d lon.: , Texas
re s idents add a lso 5 % sal es tall . Send cash ier's check or
money order for inTnediate ~iprre>t.

INEXPENSIVE ASSURANCE OF THE MOST
CRITICAL LINK IN YOUR 2·WAY SYSTEM!

REPLACE WITH SOUTHCOM CABLES TODAY . . .

GE T THE PERFORMANCE YOU PAID FOR !

.-

YOUR BEST
THEFT
PROTECTION !

,
\
"
•

..
"

OON'i AllV[~m[ YO~~ ~AllIllINSiAllAlIllN

III m~AOIllIHI[f

$4.95

~~f~ YO~~ fXI~nNfi ANHNNA &MO~Ni

PATENT APPL IE D FOR

Quick Release Adapter
for Trunk lip Antennas

IF YOUR DEALER DOESN' T HAVE THE FOIL ER
IN STOCK, ORDER DIRECT. ADD 50, POSTAGE
& HANDL ING. TEXAS RES IDENTS ADD 5% SAL ES
TAX. SE ND CASHIER'S CHECK OR MONEY ORDER
FOR PROMPT SH IPMENT.

_ DEALER INQUIRIES INVITED -

South Com, Inc.
P.O .BOX 11 212 FORT WORTH, TE XAS 76109

South Com, Inc.
P.O. BOX 11 21 2 FORT WORTH , TE XAS 761 09

137



. $15.95
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SSTV
HANDBOOK
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1m SlOW •

&, SCAN
..

II'! TillVISIIlHlID
ill HANIIlOllK
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T hi s excellent book
tel ls a ll about it , from
its h isto ry a nd basics to
t he pr esent state-c t.
t he-art t echniques . Con
t a i n s cb e pter s o n
c irc u its. m on it o rs ,
cam eras, colo r SSTV .
test equ ipment and
m uch more.
Ha r d bou nd $7,
Softbound $5.

RF bY..,. (unc , .on.
>QU..' w." ge ....,
'10'\, 1>,. '.ng'h
pu l... ge ,. ,,,,,
100 kHl "'.,k••. , f
.nd " ._"" gene,
"'''' . I ud lo 0"'. Ofi d .,gn. 1 "" u ,o' . 146
MH, Wn'hn " .. . d ,g,,., ... dou" I" ,
c"'"" , ,,1cou nl... . 1"."" ''' . .."e,,,
... "" . • " 2'52 p ;>qn S59'5

R F and DIGITA L
TEST EQU IPMENT
YOU CAN BUILD

DICTIONARY ....

BIGGEST
BARGAIN

YET
T.b', n ... '00' "",",,, "•••.1

ob'. ' m on'. Sg ,95 ""d, T"" n• .,
" .... n~ _n' , "'.~ " '''' J ~".bo"' •• •'n .........o~, n.." 0,""'ol .0" d."" ', --... '0' ,n" boo >,... ,.... ,._ ."" ._d , .,
V ",, ' " _ _ _ , ... bOO> '
._. "" 0" , run ou,
tOOl E_._ C $9.95
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2M FM HA NDBOO K

BRAND NEW! DICTIONARY
T his new microcomputer d ic t io n• •y f ills the urgent need fO<" an
computer people, .ngineers, seiemins. industrielists, commun iQl·
tions people _ .s p rofession.l, ...meteurs. teach . rs, or stud8ftU - to
b.come quickly acqu..inted w ith the t erm ino logy and nom....c l..tur.
o f .. n.w rllllolution in computer control c..pa b ilit ies in eraa. thet
p ...vade most of man's daily activities.

Oller 5000 definit ions .nd ... pl.n..tions of terms .nd conceots
(704 pages) rela tin\J to microprocessors. microcomput... s end
<nic.ocontrollers. Th.r. er. elso seperate ..ppendic8ll on ; pro\J.am·

. 'CIIOC OMPUTEII mabie calcula tO<"s; math and n.tistiCS defini ·
tions: flowchart symbol, and tachniques;
binery number systems and switching

Diction..ry &Guide t heo. y ; symbol char ts and tebles: summarift
of BAS IC FO R T RA N and APL. In eddition
t here is e comp rehensill. electronical
computer "bbreviations a nd ac.onyms
section.

Conteins almost _ ery co nc. ive b le cir
c u it thet migh t be needed for use w ith a
repeeter . All circuits e"plained in detail . All
.spects COII....ed . hom the ope.etO<" to t he
entenne. $5.95

• •

VH F PROJECTS FOR
AMATEUR AND
EXPERIMENTER

•• it
<oOvM;' ,. t .

PRACTICAL
TEST IN STRUMENTS

YOU CAN BUILD

NOVICE THEORY TAPES
Set of 4 Ta~ only $ 13,95

37 ' ;"'P' . '00' ...."" n" yo " <on ",.>.
<0" " VO .... , IITV , """ Co"," "",,,,

'00""11 "nit •. ~.p , w. n "' ....
j ..<t .bO~' ••" n, "" ..." ~....
..0""" ,h. '.' ''''' .M ~ ",. C> $( ,95

A mUSt for t he V HF OP. Opening chap
ters on opere ti ng practices e nd gett ing
started in V HF, both AM end FM, followed
by 58 chePTers on building usefUl t est
e q u ip me nt . modifying ."isting ..nd surplus
II..... . $4.95

Startling
Learning
Breakthrough

AMATfUA RADIO
GENE""
ClASS
LICE""
STIJOY

t,
GUIDE

"...
~.

'-'="'!!i~.__

Hu ndreds of new listings ... listed by both location a nd frequenc y
. . . dua l lining. lnveluabl e for yo ur car . .. find those repeaters as
you travel. T h is is the ONLY compl e te l iSt o f r..pe..ters being
pUblished. Almost 3000 re peaters l ist ed in this inue ... repeaters
from all oller the emire world.

ADVANCED
53.95

NOVICE
54.95

FM Atlas . . . • • • . . . • . • • • . . . . . . . • . , .•. • , ., .. •. _ . o n l.,. $1 .95

('o.... REPEATER ATLAS

•

••

EXTRA
CLASS
$4.95

GENERAL
$5.95

AMATEUR
RADIO

AOVAl\ICEO
nASS

lJCENSI1
S100YGl'"

,..
......,IT.II

ATLAII

I 1.~'~ .1
r ia

The ONL Y Complete
License Study Guides

F C C e x am s got you scared?
F rustra ted by theo ry fundam e nta ls?
T hera's no n eed to wony. 73's fo ur
License Study G ui des w ill help you
b reeze t hr ough a ny of the fo u r tough
e xems! They a re t he Q N LY quides w h ich
cover A LL the mate r ial you w ill have to
k no w. Ma ny a mateu rs fi nd tha t o ne
q uick r8ilding through o ur guides is
enough t o get the m through wi t h no
sweat .

HAM
DIES
OF
BURST
BLADDER

Word tin lust r••ctled ttle 73 officft of t he
recent dep.rtur. for th.t great DXpedition in
t he sky of • very evid 73 reeder . Upon
investi\J.tion it wn escerui ned thet seid .,, ·h.m
hed, shortly before his demise, receilled delillery
o f • bundle of beck issues of 73. Ap p. re n t ly
t hese so captured h is auent ion that other
funct ions _re tot.lly fo rgotte n .

BE WARNED . Back issuft of 73 sho u ld be
taken in moder.tion . Ellen though they .rr i....
in bundlft of twenty, no mOr. t han t WO shou ld
be r8lld et any on. Sitting.

Beck issues .re .v.il.bl. in three diff....nt
.UOrtmenu - lIintage, m id·ye••s .nd re ce n t . These .re packed by
t he mentelly hand ica ppe d ( 73 is.n lIQu.' opportunity employ.r ), t.O

no spe<:ific issues can be requ.st.d ... yo u tek e wh.. t you get ...
t h. only lIu..." ntee is t h"t ell will b. d iff e r.n t .. nd some will b.
musty, particul arly the VI NTAGE BEAUTI ES.

Th . supply o f th ..se F A NT AST IC G EMS is lIery l im it ed so ru n
d O nOt welk to your ch.ckbook a nd f lip the $8.0 0 per bu ndle to us
r illh t no w.
20 Back Issues of 73 , , .. .... . . . • . . ....• $8.00
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21 WPM Code is whet gets
you when you 00 for the
E.tra Class license. It is to
ambarrassi ng t o pan ic o ut just
bec"use you didn't prepare
yourself w ith this tape,
Though t h is is o nly o n . word
f"ster, t he c o d . groups a re 10
diff icult t ha t you 'll almost fall
asleep c o p y ing t he F CC stuff
b y c o m p e rison, Users report
th"t t h.y CIIn' t belie". ho w
eny 2 0 per reall y is w it h this
h n t8lt ic one hour teoe. No
o n. who can c o p y t hese ta pes
c"n Possib ly hil the FCC teet .
A.mov. all f.ar o f the co de
for.ver w it h these tapes.

_.._ _..,. _~.. L _

~._ ......_--.- - -.......... -.--- -... ',... _ . ..- ' 0 _
..- _ _ .. _., " Go _
_~ ..o , ..~ "'0110' ..._ _ TO D".'

the
WORD!

SPR!AO

ICE TE I L
05,1. CARDS
LAST CHANCE TO ORDER I

anywhere and yo u'll be more
then prepar.d for Th••"sy
FCC • • "m.

1 4 WPM Code grou~

" 98 in , at " brisk 14 per SO you
will be at ease when you sit
down in fron t o f t he steely
eyed go"ernment inspector
" nd he sterts " nding yo u p la in
la ngua ge n on ly 13 per, You
need th is e xtre m"rgin t o 0".... ·
com. t he p"nic wh ich is u n i·
v.rul in the test s it ua ti ons.
Wh e n yo u've spent yo ur
mon.y a nd time to take the
t est yo u 'll t hank hea"ens y ou
had this bac k br." k in g ta p• .

Be t he first in y our area wi t h a special B ICE NTENNI A L a S L ca rd .
T hase c" rd s a re gorgeo us - red. w h it e a nd b tue (you re

expect ing fu sc ;a and m a uve?). And they are 10 0 % c us t o m med .
wi t h the e xca pt io n of the bica nten n ial d ... ign a nd c o nt act repor t
form o n t he bac k ... you can have yo u r o ....n call letters (un l_
you' d ra th er be AC2 NS D/ l for " yea r (wh ich is no bargain. betteve
itl ,

You also get you r o ....n name a nd addre. o n the c a rd (u n less yo u
hap pen t o be another Wayne G reen. w hich ha pp ens) .

T hese cards a re ganged up into la rge batches " nd run o ff the 73
pres..... in between other ....ork . 10 you don't get ov..n i~t delivery,
but you do . n d up w iTh a f"ntastic aSL at a ridicu louslY low price
(.nd 1h.... e re a lot o f fa ns for th.t sort Of ..rvk e these days ).

Suggestion : o rder today , right now, not l.t..... not ne "t week .
sand cash. c hack o money o rd e r. lRCs. Mast.r Cha rge o r Ba nk 
Americard numbers ... ...... d someth ing negoti"ble.

DOM ESTIC ORDE RS ON LY
A ffow 4 _eks for delivery.

73 VERTICAL, BEAM AND TRIANGLE ANTENNAS
bv Edw.,d M . Noll W3FOJ
Describes 73 d iff ere n t a n ten nas f Ol'" am"teurs. Each des ign is t he
resu lt o f th e a u Thor's own experiments: .ach has ac tua lly b ....n bu ilt
" nd air· tested. Includes appendi c.. covering t he construc t ion o f
noise b rid ges and antenna line t un...s. as well as method s for
me"suring resonant fr e q uenc y . velocity fac t or. " nd standing ·....ave
ralio s. 1 6 0 pages.

J ust $4.9 5

73 DIPOLE AND LONG-WI RE ANTENNAS
b v Edward M. Noll W3FOJ
Th is is th e first c o llect io n o f virtually every type of .... ir e anten n.a
used by amat e u rs. Includes d imens ion s. c o n fi gu ra t io ns. and d e ta iled
co nst ruct io n da te for 73 d ifferent a nten n" types. Append ices
describe the c o nst ruc t io n o f no ise brid ges . li n.. t u n ..rs , and d a ta on
measur ing resona nt f requ ..nc y , v.. loc it y factor. a nd swr. 160 pages.

Just $4.95

6 WPM Th is is t h e p riIC lice
u,~ for t he lIIo"'c8 .. ....d Tech·
n ;ei"n lie_ nSOl I . It is made UP
of one solid h our of c ode , sent
at the off ieia l FCC standard
In a 0 1h " . tape we've heard
use. th~ Iunda,ds, SO rnany
people flunk the c o ck> when
they a r e l u d d e n ly _ u nd....
p r essur e _ faced wi t h charac
teu sent a1 1 3 w pm and
sPaced for 5 wpm ). T his tape
i. no t memorizable, unli ke the
z"ny 5 wpm tape, since the
c o d e groupi are entire ly ran
dom c harac ter. lent in grou ps
o f five. Pract ice this one d ur
ing lunch , w h ile in t he cer ,

FOUR SPEEDS AVAILABLE
NEW CODE SYSTEM

RTTY HANDBOOK

A comprehensive book cover
ing a ll areas of rad io t eletype,
f rom gett ing sta rte d with the
basic princ ipl e s , what e q u ip m e nt
to procure a nd ho w to m ake it
work .
R TTY Hdb k . • • , •• , .•• ' $5.95

Get SOtllB!JOll can IJQ proud of.,.
and-save moIlC?!.J I

Hot o ff the press, the N EW V HF An ten na Handbook d e ta ils the theory .
des ign a nd construct ion o f h u nd reds o f different VH F a nd UHf a n t e n nas ...
a nte nnas for F M. for DXing. for repeaters. fo r mobi les. for emergencies. for
contests. quickies, m ammoth arrays • .. EVE R VTHI NG IS R IGHT HER E!

A p ract ica l book wri tten for the average ama leur w ho takes joy in build ing.
not fu ll o f ccrrotex fOl'"mulas for the d esign engineer . Packed w it h fa bulo us
anten na projects you can build.

This quality reference book would normallv sell for as m um as $5 or $6.
but the publishers have agreed to keep t he price at a n infla tion f ight ing price
of $2.95. Send cash. meek or money OI'"der ••• 01'" give your Master- Charge 01'"

Ban k Am ericard n u m ber •.• ORDER T ODAV I
Dealer inquiries invited

QSLs!

5 WPM Th is i, t he begin
ning t llpe for people w h o do
n ot know th" c o de 81 a ll . It
tak• • them through the 26
lene•• , 10 numbe,. and nec
e l$ll ' Y P '..lnC1.... tion. co m p l e t e
w ith p ract ice every step of m e
way u l ing t he newest blitz
teaching tech n ique.. It i.
a lmost m ira c ulous l In one
ho u r many paople - includ ing
k ids o f tan - are able to
master the code. The elISe o f
learning g i"es conf idence t o
beginners w ho migh t o t h er 
w ise dro p out.

• • •

ONL Y $6 for 250, $ 10 for 500, $ 15 for 1 .000 . and $20 for 2.000 .

Ho w can 73 make sum beaut ifu l cards . prin ted o n t he best
coated stock. available for about h a lf t he regula r cost? O u r
business is 73 Magal ine a nd OSLs just he lp keep th ings going
d u ri ng slack days of t he month . We do t his at cost just to keep
busy - you get the benef it. How many shacks ha ve your OSL
card proudlV o n displav?

The world a nd satellite are pr inted in blue, your name.
address a nd call are in black. T he OSO informalion is a sta ndard
form o n the back.

OOMESTIC ORDERS ON L V

ONlY $3,95! 73 is in the publi shing business, not tapes, so these are priced much lower t han anyone else could sell
them. Have you ever seen o ne hour cassettes for under $6 7 For 1st class mail add 25d per tape ordered .

4
for

513.95



o Mastercharge

o Bank Americard

o Cash

o Check

0 S S T V Handbo ok
o Softbound (5.0 0)
o Ha rd b o u nd 17 .00 1

o V HF Antenna Hand bo o k (2.95)
o ATTY Htm d boo k (5.951
0 7 3 Vertical Beam A ntennn 14.95)
0 7 3 D ipole Antennas (4 .95)_
0 73 8 inders (6.0 0 1
0 Com p u te r ProgrammIng (8.951
o Wh"t To Do (6.9 51
o My Computer Likes Me (2.00)
o B.sie (3.9 5)
o IC o e Amp CookbOOk ( 1 2.9 51
O T T L Cookbook (B. 95)
o RTL Cookbook (5.501

RTL COOK BOOK
by Don Lancaster . Explainl tha h ow and why o f
RTL ( Resillo r- T r an s isto r Lo gi c ) a nd g;ves design
information that ca n be put to practio;a l UN. Gives
a m u lt itude ot d igital applio;a tionl reng ing trom tt1e
basic I wi tch to the sophisticated c o unte• . 2 40
pages; 5 1', " 8 Y, ; loftbound. $5.50

rc OP-AMP COOKBOOK
by W.lt ... G. Jung. Cove" not on Iv me basic
theory o f the Ie OP amp in grIN! deta il . but .lso
inelud81 over 250 p rac t ical c ircuit applicalions•
liberally illustrated. Organized into t hree basic
parll : introduction to t he Ie op amp a nd gener.'
co n, id e ' a l io ns , p rec tical c i rcuit "pplie"tions, lind
appendi<;8' of manu f ac t urers' . e f erenc e meteri ,,!.
592 PIIIl"' ; 5Y. " a y.; so ftbound . $ 12.95

TTL COOKBOOK
by Donal d Leneester . E x p lai ns w het T TL (1, h o w it
works, lind how to use it. 0 ;SC UI$8 $ prectic"l
appliclltionl, s uc h liS " d ig ital counter and disp lay
Iyltem, eventl cou nter, elec tro n ic I topwatch,
digi tal voltmeter, a nd a digita l t ac h o m ete r . 336
pagel; 5 % x 8 %; softbound, $8.95

BASIC . . . by Bob A lbrecht, etc.
Self-teaching guide to t he com

puter language you will need to
know for use with your microco m
puter. 324 pages. Th is is one of the
easiest ways to learn computer pro
gramm ing.
BASIC . ... • .... .. •. . . ... 53.95 pp.

Call _

a Bicentenn ia l
0 2 5 0 17 .50 J
0 5 0 0 (12.50
0 1 0 0 0 (20.00)

o Mic r o comput8l' Dic tionary 11 5 .9 5 1
o Aepeater A tlal (1 .95)
o Novice Study Guide (4 .95 )
0 G e ne ra l S t u d y Guide 15.951
o Advanced S t ud y Guide (3.95)
a Extra Cle. Study Guide (4.951
a 1 0 0 1 Circuits (9.95 1
o V H F PrO j8C1I (4.95 1
0 2 M FM Handbook ( 5.9 51
O A F and Digit.1 Test Eq uip (5.9 5)
O Prac:t ica l T"t In st r u m e nts (4 .9 5 1

.--

=-Com nu ter I:i6rary=

What To Do After You Hit Return
PC C' s f irst book of computer ga mes ... 48

di ff e rent computer games you can p la y in Basic •..
programs, oescr jpucns, muchly illustra ted. Lu nar ta nd
ing, Hammurabi . K ing, Civi l 2, Oubic 5. T a xman,
S tartr e k, Crash , Market ... etc .
W HAT TO DO • . .. • .•• .. .•..••.•. . . . . 56.95 pp.

COMPUTER PROGRAMMING
HANDBOOK

D Ba c k Issues 18.0 0)
D Re cen t
D Midy e a..
o Vintage

D Novice T h eo ry Tapes 113.95)
n c e oe T ap es

o 5 WPM (3.95)
o 6 W PM (3.95)
0 14 WPM 13.95)
0 2 1 WPM (3.95)
o All f our f or $13.95

o Bumper Sticke.. I .501
o cscs

0 S t y le W
0 S t y le X

o 250 16.00 1
o 500 110.001
0 1 0 00 (1 5 .001
0 2 0 00 120.001

MY CO MPUTER LIKES ME
... when I speak Basic

.• .A lb recht
An introduction to Basic ...

simple enough for your kids. If you
want to teach Basic to anyone
q uickly, th is booklet is the way to
go.
MY COMPUT ER $2.00 pp.

Awards to be listed (W and X QS Ls only ) _

City State Zip _

Name _

Address _

. . • Peter S tark K20AW
A complete gu ide to com pu ter programming
and data processing. Includes many worked out
examp les and h ist ory o f computers. $8.95

Mastercharge #-- - - - - - - I
BankAme ricard # 1

IExpirat ion date 1
Bicentennia l Call (Bicentennial QS Lsl _

I I
I Mail to: 73 MAGAZINE, Peterborough . New Hampshire 03458 Sig nature . !JI

Coupon e"p".s in 60 days. 8 /76
L _

r----- --------- - - --- ------ - - - - ------------,
I TO ORDER, CHECK DESIRED I TEMS FROM THE FOLLOWING LIST :
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T8-t MICROMINIATURE ENCODER-DECODER
o Available in all EIA standard tones 67.0Hz-2035Hz
o Microminiature in size. 125x2.0x.65"high
o Hi-pass tone rejection fitter on board
o Powered by 6-16vdc. unregulated at 3·9ma
o Decode sensitivity better than lOmvRMS. bandwidth, + 2Hz max., limited
o Low distortion adjustable sineweve output
o Frequency accuracy, ±25Hz, frequency

stability + 1Hz
o Encodes continuousJy and simultaneously

during decode. independent of mike
hang-up

o Totally immune to RF

Wired and tested, complete with
K-l element

$59.95
K-l field replaceable. plug-in, frequency
detennining elements

$3.00 each

COMMUNICATIONS SPECAUSTS
p.0. BOX 153

BREA, CAUFORNIA 92621
(714) 998-3021

-a:

• •
• •• •
• •

BeaROIl' 101

SAVE $80,000.00 IN CRYSTALS
LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS

UP TO $60.00 OFF MANUFACTURER'S PRICE

j

WHAMQ-10

10 channels
30·50 M Hz
146-174
440- 51 2
CE's Price - 5278.95

MCP 1

16 channels
31.1 8-51.655
151 .1 8 -1 71 .6 55
4 51 .18-471 .6 55
CE' s Price - $399.95

OPTISCAN
10 channels
30-50 M Hz
150-170 or 140-1 60
450-470
490-510
CF s Price - 5339.95

We now carry a complete stock of CB equipment available at discount prices. 24 hour
Masrercharge-BankAmericard order & in forma t ion line 6 16-775-0881 . Certified check or
charge card on mail orders for Immediate Shipmen t. Dealer inquiries invited. Michigan
Residents add tax. Foreign orders invited. Write or call for free catalog & specifica tions.

16 channels
30-50 MHz
146-174 M Hz
4 16 -51 2 M Hz
CE's Price - $296.95

master charge'...,,_ c_,

BANKAME RI CA RD

Ii
,"
COMMUNICATIONS ENGINEERING

• PO BOX 415, CADI LLAC MICH IGAN 49601
CA B LE ADDRESS: COM ENG CALL 6 16-775-0881

141



•
"FACTORY DIRECT ONLY"

90
D••

Warranty

10 Day
Money Back
Guarant ee

FEATU RES

, . 24 Chon ...: Operation
2. 0 ... priori ty ChIn""
3. Set. m·... 1 06 10 w.tu 0u1
... 10 7 MI)nolilhic Fin . Inrtallod
5. 4S!5 Il.HI c.. ...'cFin_
S. ..3 Miao " SensniYity 101 2'0 dB Ou"""
1. N." I R...h ,,,, o n _ ch Ct. .
8. BuilHn IOodj un.b.. " To... Bum " G to <
9 .....0 .11 P.... I " To... Burn" Contro l

10. A ,to Wi ...... 1402 .. 1'*O!iSM Xu"
11. . .... iYiduIol Tri_ Cepe01.... t.... bot h TX/AX
12. Moll" Front E....
13. Hel i..,~
14. HilIh VSWR Pro_ion Cifeuit
15 . R, w_ Po..rit y Prol_ion Circuit
16. NBFM · 15 kHI C'-..IMI S-.ation
n. Built Ss-k.
18.h $pMk......
19. Dv-mic Mia~ In,* Mel
20. Mobile MouMing 8<_ " Inct" .....
21. O" id< 0;......._ '0_ eaole
22. F.........cy Range 144-148 MH.
23. B\i"W x 2lli"H " 9 \i"O
24. W,,": Sli Ibc.
25. '0_ Requir_b:

Soutcoo : 115 VOC ± 10'll.
Reooi ... : .'lSA
Tr.nsmi!: 2 .6.0. n OWI, .7.0. tlW I

SPECIAL INCLUDES:
A. WILSON "WE·224"
B. MOBILE MIKE
C. MOUNTING BRACKET
0 .146.52/52 SIMPLEX CRYSTALS

SUMMER SPECIAL on
Wilson Hand Held 220 and 450

2202 SM
FREQUENCY RANGE 220 ·225 MHz

• 6 Ch.nn.1 O p..."on
• In •••I."•• Trimm. .. on.1I T X/ II X Cry.I• ••
...... Cry " . " 1',,, , In
• lZ KHI C. ..m l. F Ultr
,,0.1.n. en K C ' F
' .] Micro.o lt !loenlilU."y 10' za .B Qu;o"..,
• "', , , I>. '.01. .... lhl'.'Y
• ,y Ind .... lor
• Size , • 1/' • 1 ] / e • 2 1/'
• Switch.bl. I .. Z.S WUto D".p,,!

8 12 VOC
• C"rr.". Oro l" , IIX I. M... . TX sao M'"
• M o . wi.dI Mlk••,,110"
• U n k ..... ......n . c ...

USES SAME ACCESSORI ES AS 1405

SUMMER SPECIAL

$239 9 5

INCLUDES

1. 2202 SM
2. FI.x Ant.nna

3.223..50 SimpllX InUiillIBd

4502 SM
FREQUENCY RANGE 420 · 450 MHz

. , CII."n. ' Oper.tio"
• In d lOld " OI Trimm... on .11 T X/ II X CryOlO I'
• ... 11 C'Y"OI> 1'1", In
• 12 KHz C...m •• FMltr
• ZI.••" ••n KC 'I'
• . J Microoon S."'il""y 10' 20 •• Q";o..,,,
• W "t' 1 'b. 1. oz ,y•e.".,y I". 'ulo,
• $1.., • 1 / •• 1 11• • 21/'
• Swil."'b," 1 .. 1. ' W.". 0",1''''

8 ' 2 V O C
• Cu".n! O...n , II X , . M.... Tx sao M'"
• M....o.wltdl M lk••"no"
• U"_.k " . C ...

USES SAME ACCESSORIES AS 1405

SUMMER SPECIAL

$2799 5

INCLUDES

1.4502SM

2 . Flex A n1 If1N1

3. 446.00 Simplu Inst.l lBd

ACCESSORY SPECIALS
SlI'£CU"'"

OItIC II.,.,..ON I"UC&

.Cl ....TTEIIV CH ... 1I0l11 , )C.n
' 1', 10 l GOU ...D

N IC O TT E lIllI .. . le.n
. T I lXTII TT l II V

TII V • ••• • •• • ••• • • • • ' .00
...c r U: THlII C IE

,.02 11.1$

...C2 U:...THllI C 5£
, . a s . na2• • SOl •••••• 1 1 .1$

I '" Sl'lI:... KEII ""K& FOil
l ... II",V MO DE '" 140 2
' 1" 00 CON NECTO" •• •• 2•.11

SM2 IPE... KEII MIKE "0 11
"'LL NE W H "'NO HE"'OS
W,TH 1I0UNO • I"N
CONNECTOII ...•.. . U _II

T it·' IU.....UO'.Ll TO"E
I ..COOEII
I..ST .........O • . • • •..•• ] • .tI

TT l' TOUC H· TON( 1'.. 0 • . . . • ',1$

'NST... ........TI ON "'T
T 'M E 0" 11"'0 '0
I'UIIC H S( •• •••... . . "1I(1t
'NST TlOH "'T
.....TE II O"'TE. "'00 •. . 11 .00

11"'1 10_1 OlC MONO"'ITH 'C
XT " ...TE II ••...•• ' .tI

C IIVST I
T ll orll X
( Co m m o n " '.ouuc.
On'.) . . , • . . .... .... . .. • , )$

BC·' BATTER V CHARGER



FEATURES

90
DaV

Warranty

Flex Antenna

52/52
Simplex Xtal

SPECIAL
ON EACH

RADIO
INCLUDES:

1405SM
HANO HELD

5 WATT
TRANSCEIVER

144·148 MHz

10 Day
Money Back
Guarantee

Can be Modified
fa,

MARS or CAP

1405 SM
. 6 C ha nnel

Operation
• lndiv id uil l

Trim mers o n ' 11
T X/R X CrYlt.11

• All CrYU<1Illi P lu g In
.12 KHz Ceumlc

Filter
• 10.7 and 455

KCI F
• . 3 Microvolt Sen

IltIvlly fo r 20 dB
Quieti ng

• Weigh t : 1 lb. 14 oz.
le ll Balte ry

• Baltery InCl lu t a .
• 5 Lz , : • 1/8 II 1 3/4

II 2: 7, 8
• S.....Uchilble 1 .. 5

W,th Minimum
Output . 12 v o e

• Current Dr,ln : AX
14 MA T X 400 M A
(Iw) 900 MA (5WI

• Mlcrolwltcl'l Mike
Butto n

• U n tl rea kable
l..ex an l!> Cue

1402 SM
• 6 Cha nnel

Operation
• l n d i ... ldual

Trimmers on a ll
TX/RX CrYlibh

• All C'Ylilllls P hl ' In
• 1Z KHz Ceram ic

F iller
• IO.7I F Ind 455

KC IF
• . 3 Microvolt Sen

Si llyl t y f o r 20 d B
Quieting

• Weight , 1 lb. 14 oz.
le n Battery

.S·Meter/Bltte.y
indicator

• Sin; • 7/1. 17/'
II 2: 7/ '

. 2 . 5 Wath Minimum
Output . 1 Z vee

• Current Drain AX
14 MA T X 500 MA

• M ic'Oliwitcn M ike
Button

• High I mpact
Pintle Cue

Shown With
Oprional
Touch-Tone Pad

1402SM
HAND HELD
2.5 WATT

TRANSC EIVER
144·148 MHz

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE" LAS VEGAS, NEVA DA 89103, (702) 739-1931

SUMMER SPECIAL DIRECT SALE ORDER BLANK

EXPI RA TIO N DATE _

CA RO# _

_ TTP 81 549.95

_ X F1 0 $9 .95

_ T X or RX XTA LS e $3.75 ea.

_ FACTORY X TA L INST ALLATION!
NETTING @ $7 .50 /Radio

ENCLOSED IS 0 CHECK
O MC

o MONEY ORDER
O BAC

NAME _

A D D R ESS

CITY

STATE Z ,p _

I

SIGN A TU RE -r-r-r-r-r-r-t-r---r-:,::" ''''-''''-:-:::''-''-''''''''-
S H IPPIN G &. H AN DLING PREPAI D FOR SU M MER SPEC IA L

NEVADA RES IDENTS ADO SALES T A X
13 V a lid J uly 1 t h ru 3 1. Hf76



Zip _

NDPRICE I
When you subscribe NO~o 73 Magazine for 3 years - for only $18.00 (that's what you'd
pay for one year at the newsstand - a savings of $36.00 hard cash!)

73 for only $.50 a copy - incredible! The best amateur radio magazine for the price of an ice-cream
cone. 73 is the biggest amateur radio publication available, loaded with more interesting articles (covering
more subjects), more projects, more ads and bargains than any other ham magazine.

To insure your place on our mailing list, do not turn the page or stop by the refrigerator. Simply fill out
the subscription blank below and let 73 do the rest.

EXTRA OFFER .. . If you prepay (include your check with subscr ipt ion order), we'll send you an
add it ional issue of 73 as a bonus. Offer expires 12/31n6.

THREE YE ARSOF 73 MAGAZiNE . .. . $1B.OOWOW!

Name Call _

Address _

City State _

o New Sub

o S18.00 Enclo sed

o Start wit h next Issue

o Renewal o r Extens ion

o BankAmericard

o Master Charge

o Bill Me

Ex piratio n Date _Card Num be r _
Signature _

144
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PI... Sa.1
F'lot$>borOU9h. N.H. 03458

-

-
A CTUAL SIZE: 3~x5~

BICENTENNIAL QSL
This is your last chance to order special Bicentennial QSl
cards. No more orders will be accep ted after September
15th. You'll kick yourself for years 10 co me if you don't
get in on the bi centennial fun and gel your special
bicentenn ial QSL cards. These are special prefixes that
aren't going to be around again. so don 't miss out on them.
These cards are o nly available wlj h your special bicen
t ennia l prefix . . . so just send you r regu lar call and we'll
mak e sure you get the right prefix 10 go wi th it.

250 Bicen tennia l QSLs $7.5 0
500 $12.50

10 00 $20.00A CTUAL SIZE: 3~x5J4

S'1"ATES

QSL FOTOKARD
NOW ~ a QSL ca rd with your ph ot o , a picture of your
shack, yo ur home - make your card truly personalized.
Send a good dear pict u re, and preferably black & whit e , at
lea st 2Y4" x 21/.. .. (square format) . PHOTOS WILL NO T BE
RET URN ED. Include your na me , call , address and zip
cod e. Go first cla ss with your QSL - o ne you can really be
proud of! And go for less than you would pay anywhere
else. Cards are large int ernat ional mail size with co m plete
QSO info on the back .

25 0 Ca rds $ 12.0 0
500 Ca rds $ 18.0 0

1000 Card s S25 .0

Nam e _ Call _

Awards (FotoKard Onl y ) _

Address _

City _ Sta te _ Zip _

o Cash
o Check Enclosed
o BankAmer icard ::: _

o Master Charge # _
Expirat io n da te _
Signature _

OSL FotoKards --- - - - - - -
o 250 $12.00
o 500 $18.00
0 1000 $25.00

Bicentennial OS Ls- - - - - - - - - -
o 250 $7.50
o 500 , .. $12.50
0 1000 $20.00

8/76
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CALL OR WRITE
FOR OUR LOW PR ICES

ICOM 22A 146 - 148

Now in stock
The latest in Synthesized and crystal rigs available

OUR HAMS SERVE YOUI

.- "~"~"'" .
KLM Multi-2000 A 144-148

FM-CW-SSB

Tennelec Memory Scanner 30- 50 146-170
4 50-510 MHz

146·148
FMICOM 230

146·148learn 21-A

See Audioland for all your HAM
and AUDIO product needs Brimstone 144 142 ·149

FM

AUDIO LAND is now offering high trade-in prices for your used equipment. Write
for trade-in prices and p rice quotes. Now in stock - CUSHCRAFT - REGENCY 
SBE - HAL COMMUNICATIONS - NEWTRONICS - HY GAIN - AMPHENOL
- TURNER - E.V. - SHURE - STANDAR D - TEMPO. 3000 xtals for most rigs.
Rotors and cables. Stereo and Quad equipment - and much more. N.P.C. regulated
power supplies. All major charge cards accepted. Several finance plans available.
Write for ourlatest trade-in listing.

36633 S. Gratiot, Mt. Clemens, Michigan 48043
Phone: (313) 791 -1400

'"
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o.v,""", of UnlIfCO lro::lUS1"es. Inc
P.O. So>. 2000, Peon • . IIIfIOC 61601

Unarco-Rohn
"

AT ROHN YOU GET THE BEST

If yo u have a Rohn 25G
Tower. you can convert it to
a Fold-over by simply using
a conversion kit. Or. buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over late r.

Rohn Fold-overs allow you to
work co mp le te ly o n the
grou nd when install ing or
servic ing antennas or rotors.
Th is eliminates the fea r of
c li mbing an d work ing at
heights . Use the tower that
reduces the need to climb.
When you need to " qet at"
your antenna . .. just turn
the handle and there it is.
Rohn Fold-overs offer un
beatable utili ty.

Yes! You can convert to a
Fold-over. Check with your
d istributor for a kit now and
keep your feet on the ground.

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

-...~-..

e Le l e h , n d
r e , • I

c.pllo."',
buolf ·."

• .tl.w"',b.. fo r
l. 2 . 1 . ~ . S. •. 7.
1 0 ' . O. ' . •
,nd 0' .... d u••
lone. '00·)000

"'

l?J
Ouement Electronics

1000 So, Bascom Ave,
San Jose, Ca 95128
CALIORIII ARESIDE NTS AD OSlLES Tn

/JDD U5DfOR ~DmGEl

R e ads forward power
a n d SWR

s im u l t a neously.
Handles f u ll le g al limit.
Us able 3 thru 150 Mhz.

Small e n ough for
mobile use .

e o .u ol lo..e
de-co d.'
d"cod.. on.
Toucll · Tone
"'Q.l.

• COR conlrol 1>.. ,11 "'
. A. ... , oulpul SPSl 't'l -.mp
e O<1, 1 pluql-ln ("0.
• Comp.,1 1_'.. .. ' Qu, r• . I" "'910 .
e Fr.., dn cno,",. brod• .,r, On nq..e.l ,

T 2 f oucll To..e oecoder _. ' l9.' 1 PPO
SIN'C;" "'9,1 0' lone '.eQue llc ,••

( I n < l u~ U ... In H' c,I. I , I

.~" In on
'''Y de va ll ...I'
f rom .. , 10

+-)0 v

THE NEW, IMPROVED

'ORIGINAL BRIDGE'!

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO. CA 92025
Phone : (714) '.7·3343

147



Mike Brame WB8EQQ
~l , 75J9 Dorr Sr.
Toledo OH 436J 7

EL Cheapo Signal Tracer

- - test gear for the cheapskate

E very ham needs a cheap
signal tracer and audio

amp lifier at some ti me or

another. I d isco vered my
need for one on the day that
I co nnec ted 117 V ac to the

aud io output jack of my six
meter receiver. (Please don 't
write an d ask how I did this

- there are painful memor ies
invo lved.) When the smo ke
cleared, the two audio out put
tran sistors and their trans
former were in such a mess
that they were eligible for
foreign aid (it 's a Japanese
receiver). I wanted to gel
back on the air fast , so I
rummaged through the junk
box u ntil I fo und a cheap
transistor radio. Wi th this, a
resistor, and a capacitor, and
ten minutes of work, we were
back in business. Best of all,
the transistor radio is still
usable instantly if I ever fix
the six meter receiver.

The modification t o the
pocket radio involves four
steps. First, fi nd the earphone
jack and the earpiece and

Fig. 1. The original circuit.

This photo sho ws the dropping resistor connected to the po sitive battery terminal, and the lead
from the volume control to the external jack .

Phot os ev Mike Likavec WA8NNX
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Fig. 2. The modified circuit.



This photo sho'WS the diode detector (nestled snugly between t wo I·{ cons) and its lead (going to
the jack).

voltage you have in the equi p
ment under tes t. For tube
type receivers, 600 volts is
usuall y adequate, while a 50
vol t capacitor is adequate for
t ransistor receivers and hi-f
gear .

If you 're go ing to run the
pocket rad io from its o wn
battery, thi s step may be
omitted. If you wo ul d like to
run the pocket radio from the
voltage in the gear under test,
this formula ca n be used to
f ind the right value of
dro pping resisto r:

Rr:sin ance "

(Available Voluge ) - (Voll4e Needed)
Receiver OJrrenl

For example, if your pocket
radio needs 9 V to o perate,
and 12 V is avai lable , and t he
pocket radio draws an average
of about .010 A, then by
pluggi ng the numbers in:

12·9 =~ "
.01 .ot

19. 3. Battery terminals with added dropping resistor.

cord that plug into it. Inside,
the jack will have th ree wires
con nected to it: a ground , a
lead to th e speaker, a nd
another o ne trail ing off to t he
innards of th e radio some
where. This last wire act uall y
goe s t o t he se condary
wi nding of the audio o utp ut
:ransformer (see Fig. 1).

Leave the ground wire un
t ist urbed. Unsolder the wire
:0 the speaker and the one to
:he innards, both at the jack,
md note which went where.
Solder the ends of these two
ogether and tape them. Now
he radio is permanently con
rected to its buil t -i n speaker.

The seco nd step involves
indi ng th e point where the
liode detector connects to
he vo lume cont ro l. This can
e found by tracing back
rom the center pin of the

.. -----_..,

.~------

volume control along the foil
until you fi nd the glass diode.
Unsolder the end of t his
diode which goes to the
vo lume co ntrol , but leave the
other end co nnected. Solder a
piece of insu lated hook up
wi re to the free end of the
diode. The other end of this
wire is soldered to the pin o n
the earphone jack that was
for merly connected to the
speaker. Solder another piece
of insulated wire to the point
on the circuit board where
the free end of the diode used
to be. The ot her end of this
wire is connected to t he
re maining pin o n t he ear
phone jack that used to be
connected to the innards.
Now, wit hout a plug in the
earpho ne jack, the pocket
radio will play norma ll y,
si nce the d iode de tector is
connected to the volu me co n
trol once again, although now
through the contacts of the
earpho ne jack (see Fig. 2).

For th e third step , cut the

earpiece off the end of its
cord. Strip the ends o f t he
wires, and with an ohmmeter
or co ntinuity checker, find
out which of the wires goes
to the inner pi n of the jack,
and mark it. The other lead is
t he gro und connect io n, which
can be connected to an alliga
tor clip. Solder o ne lead of a
1 uF capacitor to the " hot"
lead. Th is capacitor will keep
stray dc voltages out of your
pocket radi o, thus preventi ng
pre mature trau ma. The free
end of the capacitor is the
probe tip, and is to be con
nect ed to th e eq uipment
under test , wherever yo u
suspect audio should be. Wi th
the earphone plug inserted in
the jack, and the probe co n
nected to t he ci rcuit under
tes t , you should now hear the
desired signal, rather than
Olivia Newto n-J ohn . The lead
with the capacitor can be
built into the plast ic end of a
discarded ballpoint pen, to
ma ke a neater probe tip . The
voltage rati ng of this capaci
tor must be higher than a ny

The wat tage needed for
the resistor can be figured by
the formula 12R = P; that is,
t he current mult iplied by
itse lf, times the resistance,
gives the needed power rat ing
in Watts. In the example
above, it wou ld be (.01) x
(.01) x 300 = .03 Watts. A %
Watt resistor wou ld give a
more than adeq uate safety
margin. If you're plann ing to
use a 150 V supply to ru n the
pocket radio, a 14 .1 k!1 at
1.4 Watts is the calcu lated
value, and 15 kn at 5 Watts is
adeq uate and a practical com
mon value. This resistor is
connected between the posi
tive terminal o f t he battery
holder and the supply voltage
po int , as sho wn in Fig. 3 and
t he pho to .

On c e comp leted, the
pocke t radio can be used nor
mally, and, by jus t pluggi ng in
the earphone plug/ test probe,
it becomes a signal tracer or
aud io am plifier. Total cost is
less than fi ft y cents as
promised, and you 've st ill got
your rad io. •
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Marc: 1. Leavey, M.D. WA3AJR
Jo-J TentmiJI Lane
Pikesville MD 21208

F5K with the 58-401

- - simple way to get on RTTY

..~ ~4'" ..~
~__~~~~~ CI---- --- 4 Dl)f: " CI ~CUr1

"
~(Yeo"~"

•• ==
Fig. T. Skeleton FSK network.
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I n the good old days (and
when I say good old days

I don 't mean George M.
Cohan days), the average ham
had a CWor CW-AM [rerrem
ber that i ] transmitter and a
separate VFO. For those
enterprising enough to try
radioteletype (RTIY), a
simple diode keyer applied to
the cathode of the oscillator

tu be (anoth er oldi e-but
goodie) wou ld prod uce a fre
que ncy shifted signal. Those
wanting to do some bac k
grou nd reading, or who may
still have a separate VFO and
wish to try the old way,
sho uld refer to an excellent
discussion of a "shift-pot"
circuit in QS T, May, 1965.
lrv Hoff, a RTTY pioneer,



(AF5 K) method. Th is article
deta ils a method for fre
q uency shift keying these
transm itters t hat is easier
than using the old shift-pot.

In order to maint ain the
same frequency on upper and
lower sidebands, and st ill get
the aud io filtered thro ugh a
mechanical filt er to generate
said sideband, it becomes
obvious that some means of
shift ing the LMO frequency
must be inherent in the
system. The " BIAS" input
does just that. By shi fti ng the
bias, the frequ ency of the
LM O is shifted several kHz.
Now, all we have to do is
shift the bias in step with the
desired FSK si gnal, and
reduce the magnitude of the
shift to 850 Hz, 170 Hz, or
whatever is desired .

The circuit , sho wn in Fig.
t, does just that. Bias voltage
for the LMO is derived from
the junct ion of R404 and
R407. A grou nd is established
through Ra and Rb, with Rb
shorted o n " mark" - pro
ducing a high frequency. In
order to make the circuit
practical, a means of select ing

had a series that year which is
requ ired reading for an yone
contemplating RTIV. If you
are going to use the o ld, but
ve nerab le, shift-pot circuit,
then you are excused from
reading the rest of this articfe,
and may d rool at the ads
elsewhere in th is magazine. If
not, stay with me.

Not too many years ago, a
new beastv, SSB (or S5SC, as
it was fi rst named) hit the
airwaves. In order to put one
of those o n RTTY, you had
two alternatives: Either use
the rig as an expensive CW
t ransmitt er and use a shift
pot circuit , or inject aud io
tones and shift them, thus
prod ucing FSK at the output.
Aga in, Hoff's land mark QST
series goes into much derail
on this. The AFS K input
approach is certai nly simple,
Jut unless the transmitter is
oerfectlv " clean" with regard
:0 unwanted sideband a nd
carrlcr , and the audio tones
Ire perfect si ne waves, all
e n s of spurio us signals can
esult. The end effect is to
nake us use the 5SB rig as a
:w transmitter, and fall back
In the shift-pot.

Enter a new era. With the
5B-4oo/401, Heat hkit intro
duced the ham to the Linear
Master Oscillator . Unlike the
VFO, the LMO is said to be
linear over the entire band ,

making frequency rea dout
and ca librat ion a cinch. On ly
o ne hang-up: The LMO is
sealed. Ho w can you transmit
FSK? Until now, t he only
way has been the audio input

• •
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have lost the con nectors for
the socke t, they are available
fro m Heath, or in many parts
stores (Waldom/Molex .093"
Mating Pin Terminals, No.
1381 -80 ). The unit may then
be pl ugged in or unpl ugged as
desired.

Calibration and operat ion
are as wi t h any F5 K network.
Wi th the keyboard contacts
in " MARK" cond ition, zero
the t ransmitter to the desired
frequency. Open the key
board contacts and adjust the
appropriate potent iometer
for either 850 Hz or 170 Hz
shift. The transmitter shou ld
be loaded to o nly 100 Watts
or so, rat her than the full 175
Watts, as long continuo us
t ransmissions are not co n
ducive to f inal tube health.
Cutting back from 175 Wa tts
to 100 Watts is less tha n a 3
d B cha nge, anyway. A
st raight key plugged into the
key jack will serve as both a
transmit/receive switch and a
means to iden t ify the station
o n CWo

Although the slant of this
article has been directed
toward the use of FSK for
RTTY, any variable moda lity
may be int roduced to pro
duce a correspond ing fre
que ncy shift. Rather than use
audio tones, an enterprising
S5TV enthusiast might find
herein a way to produce that
peculiar signal in a novel way.

At any rate, I hope thi~

method can find wi de appfi
cation, and get more of you
out there o n the green keys. -
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Fig. 2. Frequency shift keyer.

"'CU50

impractical. A polar relay, or
better yet a magnetic reed
relay, may be used. For a
discussi on of the magnet ic
reed relay in keying, see my
art icle, "AFSK Revisited ," in
the January , 1974 issue of 73
Magazine. In it I go into the
ho w and why of reed-relay
keying.

Connect ion to the 58-401
is made o n the unde rside, at
Terminal Board No. 2. R407
is ava ilable there, and leads
may be run from each side,
and grou nd, to the accessory
socket in the back. If you

ACCUSQ

-

-
, ,
\

2. Keying for the FSKer must
be done "dry," with clean
contacts. This makes direct
keyboard or loop keying

120 VAC \

~~"'

shi fts , and disabling the
circuit for SSB operation, is
necessary. These additions
result in the final circuit , Fig.
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Im....ucin.
the new concept
in ham amennas •••

The STAR series Introduces a new dim on of antenna size,s ape nd
flexibility for today's amateur radio-4 erator. Many hams operate from
apartments or urban locations w e space is at a premium or other restricti
prohibit installation of large beams or quads. Even verticals can present
obstacles due to the space r uired for radials . COMSTAR recognized the need
for an effective small antenna for such locations as well as for portable or field
operation. The resulting a fennas are also unique alternatives for those with no
antenna restrictions.

The STAR series are not iniaturized conventional antennas but the optimum
size dictated by the desi n concepts employed. The freedom of the STAR design
from losses in baluns 0 loadi coils produces wider bandwidth and higher
radiation efficiency.

The antenna elements an coax feedline are containe ithin a rugg dietect
frame for protection and ttie entire antenna can be pai ed for display or to blend
in with the surroundings . t e small size and weight p: rmit use of low cost
standard TV masts and rota r, if desired. No radial r matching devices are
required. Additional STAR fe tures include:

• 52 ohm impedance (matchin any length of 52 m coax)

• Broadbanded to maintain low WR over entl ":''''and . VSWR typically less
than 1.2 : 1 at resonance.

• High attenuation of harmonics

• Choice of vertical or horizontal polarizatio

• Capable of handling legal power on SSB CW

• Turning radius : STAR 20, 23 inches ; St R 40 , 45 inches

• Price: STAR 20 (20 meters) - $39.95 ; S R 40 (40 meters) • $49.95

To introduce the STAR antennas at the 0 est cost , they are available factory
direct only from the address below. Complete instructions are provided for
assembly and tuning for optimum per ormance at your QTH. State whether the
STAR 20 , STAR 40 , or both are desired. Send money order or check to the
address below. Include $3.00 per antenna for shipping charges. California
residents add 6% sales tax.

ftleCOM*srAR CorporMalon
AMATEUR RADIO DIVISION
1926 S. Pacific Coast Highway. Suite 233. Redondo Beach, CA 90277
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Call _

Weather
Satellite

Handbook

Exp iration date _

DOMESTIC ORDERS ONL Y

Signa ture' _

Card No. _

8-76

Interbank No. _

o Cash 0 Check 0 BankAmericard 0 Maste r Charge

Send me _ _ Weather Satellite Handbookls) @ $2.95.

CiW' State _ _ Zip -:---~~;;

Address _

Weather Satellite Handbook
73 Magazine, Peterborough NH 03458

Name _

- ------ - ---- --- - - ---------- - - -

Simple equipment and methods for getting good
pictures from the weather satell ite . Antennas, receivers, moni

tors, facs imile yo u can bui ld, tracki ng, automat ic cont rol (yo u don't
even have to be home ). By Dr. Taggart WBBDOT.



AUDIOTRONICS CAMERAS:
->-7"

# 5588

PVC 818
Same as PVC 808 but less viewfinder

LIST $375

VIDEO

•

# 5586 • • •
PVC 808

1.
0

3 ~ Viewfinder Camera, 2 /3" Vidicon _.
(20 PEl 1) f abu lous Feat ures,

~ .Including Externa l Sync Zoom
Drive Capabi lities Lens • • •-. -

"" • -.LIST $550 included
# 5592 •
PVA901 FADER/SWITCHER

Specifications: Camera has $wltchable ,ntemal random sweep Of external drive connections for use wit h spe
cial effects, etc. 500 hne Resolution. 10 step gray scale. Al e 2000: 1 With IV pop Video cut
put. 2/3~ vro.cco. power requirement 120VA,C 60C 66VA Viewfinder has 3" diagonal screen

$24 9 .95

$399.95
$299.95
$129.95
$449 .9 5

Brand n~w model PVC·8 08 tame ra w/ le ns & v,twl,ndet
Camera model PVC-SI B less vie wfi nd er , wI len s 16mm fl . 6
Vle",f lnder on ly _ req u,res 14 VDC & Video Input
Tr,ple 3 " v le",j,nde r on pa ne l 1 1% . 5 '/. "" t h 14V powe' su pply
S""tcher/ Fader model PVA,901 to use ""th 2 of abo ve cameras,
sohd sta le. Bot h . "" lch & lade. super' lmllOM'd. douol vmg. l ade ·to ·
bla c~ . ,n terna l ,I.e """'., supply

Model PVC·80S 71/2"H x 4"W x 10~ "D WI. 95 res. Model PVC-BI B 3%,"H x 3"W x l DIAI "
D. WI 55 rbs.

#5586
# 5588
# 5S87
# 5278
#5592

SPECIALS:

Dimensions:

$ 139.95

SEND FOR CURRENT FLYER

#6769 _ Co nr. e mO<l.1 KN8 9 Mono oh,om.
9 "' .,<100 mon iOo, ona.." . Oo.lgn.d 10 ' con'.
o p. ' . lIo ... & i. l u liV comp.tibl. ..I' h EI A &
i n <lu , "101 5 25 lin. T V " . n<l. ' GO, CO ....pl. oo lid
..•••. Ch..... "'• ••u'.. 8 5/16W 8 3/1 6 H 9
, 1/ ' 60 & W. ,gh. o nl V 9 .!!i 11>0. ' n p ..' po".'
3 5W. , :101240 V , 60 I-I z . M;n Vid. o Sig ",,1
' n p ....Ollui' .......n' O.30V . Vi<lao 1'1""0"'. 3<18
.t 8 MI-I •. DC R..'or. tion. ' ....I...tion 600 Ii ......
Ii"".,itv ...." in 3"'- Mo v bO _,' v ,owi.ed 100'
• ' .v~c 01'.... ,,,,, 8 ••"" _ ,n 0' '0
... . 0 ,,'oe+>, $1 49.95

9·INCH MONOCH ROME MODEL KNB9

comc

o~""
~o~

S\ 49 .9£>

ALL NEW
T;'"t::::

# 18.36 1 _ Al l ".n.i"Or 'ze <l.•m.lI. l ig ht,w. ,g h.
oo m e ' o 1......'0 .... bl . & h igh quol itV p'c. ... ' •. Au , o ,
g.in con"o l , "COl Eve " .<lju... t he ' .n>,ti. ;tV 0 1 ,h.
cam.,. eD"uPOn<ling '0 'h. O"J.Cl br igh t n e.. , T h.
o.ma,. COn'.in•• Dower .uoolv. delloclion ei.cui.. 6
tV""' d'CU i!, It C.n bO ooe,.'ed .." hou' .nv delie.,.
,nil io l .d,u•• mano .. Simpl v 10 "'" b v ......n. 0 1 th.
"FOCUS" con"OI . 8_.u.. 01 ;,. ...... j)lici' v no 'och
nic.1 kno..led", '. <equ;,ed '0 OPO'.'. , h ...v ........
$poc, l,cohO,," T.. bO _ 1" 1 038. Sc.nn,ng, H FrOll.
1 5. 7 5 KC, V F , Oll. 60 c/~. F , Oll R• ..,. " .5 MC.
O""PU' S'_' VodOO Ou,pu, onlv. OU1$>u' Z 7 5
oh",•. Ou,pu, I <IV to.ol. R..., lu , io n HOO'", 4 50
II.... , V.t. 300 Ii..... IlIu"" S'd 500 lo u. Mini 100
Lu', ALC. I 600 (10060.0001 l .. .. Amoo.... Tamo
32"F _ '04"F, P_ Sou,co AC tll /2:lOV. 5060
C •. Po_, eo......",o..on' 15VA, -.honic., O;m...
..ona: 66"W • 9 5 "0 • 3.2" " Wt. 56 IbO. OnlV
$1 49.95 ..... no. ,"".....,.,

MODEL 340

=5343 _ !I ••"" na,.., Shin"on p,ola..,ona l
M io , opho ~ a M, . ", model 340 ;. e m<m g 'he
lin e" o bU'Nlble. Fee ,u,.. 4 m icroohone ;"I'u••
Il< 2 indeo.nden' ou 'ou". I ' h•• e ,..,ide !I..
I reque~oV '''pon.. 0' u p '0 30 k 1-1 <. E. . ,V
ino u . he•••,.., itc h.ble low 'cu.o ll I; "e, Pu i,. i~

I", WHch ,~ '''hg;b;Io.V. I~ . d d i.ion. , he n u m ·
b ... on. inou ' h••• b u ;U ;n Pu'••i"" o~.

gen.'•• OO' 100' p,o '_ion.1 '•••1 .aIU ~. T ....
MOdal 340 '. equ;pP*! ..,." • l.bOl hOl<l.. tOO'
e••v mic,o""o"" ma,lung.• ,e.,·oc,..n ,'h..m,~
••ed VU .......... con"01 knob< which c""... ' '0
""_.._ ..t" I,o~. 'e-ding h"dol>o""
jack.•"" .~ ' ""c . ... n man".1 "'.oc'_
';\t" on tha C.P,,.,, Opoo-."ng 1'0_' 'eQu".
men" 1151230V !:IO'.t 5060 H. 1.0"_
__•• toI.l . 7"0. 11 5·'W. 2.!!i'"1-1 1 0 lbo.
Ruggedlv .... ,It . Reg. Pf",a $270. A DEC !k>oc'"
onlv $1J9.~5. ::O~ 1 - Sh,n.,on 3401 Rae.
mo ...nll"ll A<laptO' I.... M...,.. 340 M,k. "'.....
$2400

PROFESSIO NAL
MICROPHONE
MIXER

SAV E ONE -HALF USUA L PR IC E

DENSON ELECTRONIC CORP.
PO Box 85, Longview St. 203/875-5198 Vernon Conn. 06066



Social Events
DUNSEIT H NO

JU LY l D- 11

The 13th AnntJal International
Hamfest will be held July 10 and 11.
1976 at the International Peace
Garden between Dunseith, North
Dakota and Boissevain, Mal'l itoba.
This ~ar it will be held in the
Canadian Pavilion. Excellent camping,
contests. prize'S, party. dance and
meetings. For information write
WB0GFZ or VE400.

SANTA MA RIA CA
JULY 11

The Satel lite AlT\ilteur Radio Club
is sponsor ing the 5lInta Maria Amateur
Radio Picnic And SwlIplest to be held
on Sunday , July 11th, 1976,
beginl'l ing at 12 noon at lhe
NewIove-Union Oil Picnic Grounds
on Orcutt Hill. Watch for the signs
marking the turnoff , 1 mi . south of
Clark Ave. on US 101. Talk·in will be
on 146.52 and 7280 kHz.

The highlight of the even! is the
Santa Maria stvre ~rbecue. 10 be
served at 2:30 pm. Ailihe meat , salad,
beans , bread and wlsa lhat yoy can
eat. Soft drinks will be available. but
bring your own beer.

The mai n door pnre ;s a Tempo
One 80-100 meter tran!iCeiver. Other
prizes, too. Swap tabll!$ available at
53.00 each.

The meal alone is well worth the
drive l rom LA. or the central valley.
Tic ke ts are only $5 .00 for
adults/$2.5O under 12, and can be
obtained by sending a check made out
to Santa Maria Swapfest , Ro ute 1,
Box 55A, Santa Maria CA 93454.

Please o btain tickets in advance so
t hat enough mea t can be ordered,

SOMERSET KY
JULY 11

The Lake Cumberland Amateur
Rad io Associat ion 's ham lest will be
held Sunday, July 11, 1976 at 10 am
at the Somerset Outdoorsmen's Club,
Somerset KY 4250 1. Lunch will be
available.

CHAR LESTON SC
JUL Y 11

The Charles Towne Hamfest will be
held at the Gaillard Municipal Audi·
tor ium on S.mday. July 11, 1976, in
Charleston SC. Registration is $2.
which includes a door ~ize ticket .
Activities include an indoor flea
market , displays. home brew eootest .
CW copying contest , historic tours,
and a special program on the Maroon;
Wells Fleet Wireless Station. Saturday
activities include OCWA, MARS. S.C.
sse Net Banquet, and a hidden xmu
hunt. Talk· in on 34/94 and 3915. For
further information _ite - Charles
Towne Hamfest . Box 4555, Charles
ton SC 29405 or check into the S.C.
SSB net on 3915 at 7 pm loca l time.

CORUNNA MI
JULY 17

The Shiawassee Amateur Radio
Association (SARA} of Owosso, Mich
igan is hosting lhe Michigan Buzzards
Roost and Emergency Nets picnic and
WOnsoring the 2nd annual SARA
SW<lp and Shop at McCurdy Park,
Corunna, Michigan. E.ly Bird get
together Saturday evening. July 17,
Swap lind Shop, picnic on Sunday, 8
am to 5 pm. July 18. Free admission,
tabll!$ for Swap and Shop $2.00.
tickets iI\IailatJIe for drawings, over
night trailer and camping space avail·
able. Talk·in on 3930 kHz , 146.52
MHz with repeaters on 147.63/.03
and 449.301442.10 MHz. For further
information, write SARA, 1302 W.
Main St.. Owosso, Michigan 48867.

FLOURTOWN PA
J ULY 18

Picnic. Friends 01 WR3ABE bring
family and food, noon, Sunday, July
18, 1976 at Fort Washington Park,
Flourtown PA.

TER RE HAUT E tN
JULY 18

Turkey Run Ha mfest has MOVED!
New Iocittion is the Vigo County
Fairgrounds on Highway 4 1 jU$!
South of Terre Haute. T here will be
prizes galore. lots 01 flea ma rket space
u nder a roof, XYL Bingo, and plenty
of ovemight camping will be available.
Presale t ickets a re available 4 fo r 55 or
$ 1.75 ea. Al the gate 3 for $5 o r $ 2
ea. Fo r fur the r information or tickets
write t o Wabash Va lley Amateur
Radio Assn., P.O. Box Bl , Te rre
Ha ute IN 47B08 .

PORTAGE IN
JULY 18

The Lake County Amateur Rad io
Club's 2nd annual hamfest is July l B
at the Isaac Walton League in Portage.
Ind ia na , Take 1-94 to Ind . 249 exit,
then north on Ind . 249 % mile.
Ticke ts $1.50 advance, $2.00 at gate.
Write: Herben 5. 8r ier W9EGO. 409
S. 14t h sc. Chestenon, Indiana
46304.

SLATER MO
JULY 24-25

The Antique Aircraft and Amateur
Radio Show will be held Saturday and
SundaV, July 24 and 25. 19 76 at the
Slater Memorial Airport . Registralion
$1 in advance: $ 1.50 at t he door.
8uffalo burger feed Saturday night
and Sunday noon. Talk·in 3963 kHz,
146.94 and 146.28/.88. For addi
tional information and advance tickets
wrile Dale Beilsmith WOKNF, 807
North 8roadway. Slater MO 65349,
(8161 529- 2173.

CROSSVI LL E TN
JULY 2 4-25

The Oak Ridge Amateur Radio

Club, tnc., Annua l Crossville Hamfest
will be he ld in Crossville TN on Ju ly
24-25, 1976 at the Cumberland
Cou nty Fa irg rounds. Techn ical
forums will be at the Holiday Inn on
July 24 and the banquel will be at
Holiday Hilts Cou ntry Club on Satur
day night wit h a Breeder Reactor
Program planned. Sunday. Ju ly 25,
features a picnic. Ilea market, raff le 01
many valuable prizes, and "eyt!balling
your friends" at the fairground$.

CANTON OH
J ULY 25

The Tusm Amateur Radio Club
and the Carllon Amaleur Rad io Clubs
are holding their SeconcI Hall of Fame
Hamfest on July 25. 19 76. It will be
held at the Stark County Fairtlrounds,
Canton, Ohio. This we6end. by the
way. is the 'oWekend of the Nalional
Pro Football Hall of Fame Football
Game and Parade.

PITTS8URG K$
JULY 25

The annoal Pinsburg Repeater
Organization hamfest and water
melon feed will be held on Sunday,
July 25, 1976 at the Lincoln Park
shelters in Pittsburg. Kansas. Location
is at 10th Street and Bypass 69
inte~ion. There will be a covered
dish picnic, transmitte r hu nts. swap
meet. and lots of pr izes including
many for the YLs and harmonics.
Talk·in will be WR0AOZ 34/94 and
52/52.

FLAGSTA FF AZ
J ULY 3G-AUG 1

The Fl. Tu thill Hemfest wi ll be
held July 30-3 1 and August 1 at
Flagstaff, Arizo na at Coconino
County Fairgrounds across 1- 17 from
airport. R-V and tent camping. T hree
days in the ta ll cool pines. 5wapmeet,
tech sessio ns, contests. p rizes, pol
luck, and e xh ibits. Ta lk-in 146.22182,
146.34/94, 146 .52 and 3992 kHz.

WEST MILFORD NJ
JULY 31·AUG 1

The 550 Amateur Rad io Club and
Oakland Repea te r Assoc ial ion wilt
hold its annual hamfl!$t/picnic at the
We$!brook Park Kampgrounds, We$!
Mi lford, New Jersey on J u ly 3 1 and
August 1. 1976. All amateurs, lheir
fam ilies and guests are invited. Ta lk·in
via club repeater WR2AHO 147.49
MHz/ 1 46.49 MHz and 223.34
MHz/224.94 MHz. For additional
information contact Mark Kirshner
WA2HLE . 73 Page Or ive, Oakland,
N ew Jersey 07436, phone
12(1).337.03 16 .

WASHINGTON MO
AUG 1

The Zero-Beaters ARC wilt hold
lheir annual hamfest on Sunday,
Au~t 1, at Washington, Missouri
City Park. Free parking. auction. and
bingo for the XYLs. No ~ission fee
or lee for parking in the traders row.
Many prizes including station acces
sories, books and a handmade quilt .

For info or t ickets contact AI Lanwer
me yer WN0Q8S. or Zero-Beaters
A RC, WA0 FYA, Box 24, Dutzow,
Mo. 63342.

LEVELLAND TX
AUG 1

The 11t h An nua l Northwest Texas
Emergency Net swapfest and picnic
will be held in t he City Park in
Levelland, Texas on Sunday, AUllJst
1. 1976. Bring YOlJ r own picnic
basket. Free regist ration begins at
0900. Lunch at 1230. Swapping all
day. Ta bles are provided. This event is
for t he enure fa mity and is jointly
sponsored by the Hockley County
Amateur Radio Club and the North
west Te xas Emergency Net. Mobile
talk-in frequency is on two meters
only on 146.28-88 Mc., the Levelland
Repeater: WR5AF X.

ANGOLA IN
AUG 1

Attention Midwest Amateur1i!
August 1, 1976 at the Steuben
County Fairgrounds near Angola.
Indiana will be the annual Fort W~ne
Repeater Association fM picnic. Flea
market. fun and ~izes. Tickets are
$1.50, children under 12 free. Talk·in
f reque nc ies will be 146.16-.76,
.28-.88, .52 and .94. Fo r fu rther
information contact Jerry Prumm
WB9fOC. PO 80x 6022, Fon Wayne,
Ind iana 46806.

MT LEBANON PA
AUG 1

Weste m Pennsylvania - the 39th
Annual Hamfest of the Sout h Hills
Brass Pounders and Modulators will be
held on August 1st, from noon unti'
dusk, at St. Clai r 8each, Upper St.
Cla ir Township . 5 miles south of Mt.
Lebano n o n Route 19 . Swap and
sho p, picnic space and swimming for
the fami ly. Mobi le ta lk· in 29 .0 and
146.52. Information a nd pre-reqtstre
non at Sl,50 per ticket (52 at door)
from Fred Schreiber K3F IW, 181
Cou nty Line Road, Bridgeville PA
15017. Vendors must register.

MACK'S INN lD
AUG 6-8

The Wyoming - Idaho · Montana ·
Utah Ham Clu b would l ike to
announce that t he 44t h Annual WIMU
Hamfest will be held August 6-8 at
Mack's Inn, Idaho just 20 mill!$ west
of Yellowstone National Park. There
will be a full line of activities in
cluding our famous breakfast under
the pines. Camping on the grounds is
available plus mOleis. cabins and
restaurants. Pre-registration is 56 per

person, 51 for children under twelve.
For regist rat ion or more info contact:
WIMU, c/o Larry Jacobs WA72BO,
5655 So., 4060 West , Salt Lake City.
Utah 84118.

O KLAHOMA CITY OK
AUG 7·8

The Oklahoma Ham Holiday and
State ARRL Convention wi ll be held
Saturday and Sunday. August 7 and 8
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in Oklahoma City, Oklahoma. The
meeting will feat ure the largest flea
market in the South'o'\/E!st, special p ro ·
grams, technical semina rs, equipment
d isplays. and unique activi ties lo r the
ladies. For inlo rmat ion and advance
regist ration wri te Oklahoma Ham
Ho liday. Post Office BOll 20567.
Oklahoma City, Oklahoma 73 120.

SAUK RAPIDS MN
AUG8

The St. Cloud Radio Club Anl1.l al
Hamfest will be held on Sunday,
August 8, 19 76, from 10 am till
closing, It the Sauk Rapids Municipal
Park. Free parking and overnight park
ing, hot dogs and pop available. Swap.
fest and ham gear $llle. Talk-in on
34/94 and 3925. Hope to _ you all
tbere. For Iurtber info, contacl Bill
Zins WAOOTO, St . Cloud Radio Club,
PO Boll 752, St. Cloud MN 56301 .

FT. WASHI NGTON
STATE PARK PA

AUG 8

The Mt. Airy VHF RKlio Club (t he
Packrats) are hold ing their annual
family picnic in the Flourtown Area
of lhe Fort Washington Slate Park on
Sunday, August 8, 1976 lrain date 15
August ). Talk ·in via W3CCXfJ on

52.525, 146.52, and 222.98/224.58
MHz.

CONCORDIA KS
AUG 8

Hamfest - Cloud County Com·
munity College, Concordia, Ka nsas,
August 8, 1976. Swimming, tennis,
and radio-controlled mod el airplanes
lor the kids. Event s for the XYLs.
Prizll'-, meetings: 2 meter, ARRL.
MARS, satellite. W(lF NS Award , ham
accucn, Lew McCoy will speak at
August 7 baflQuet.

PETOSKEY Ml
AUG 14

Straits Area Radio Club SwOlP and
Shop will be held August 14 from 8
am to 4 pm at Emmet County Fa ir
grounds on US 3 1, Y.. mile wen of
southern junction of US 31 and US
131 . in Petoskey, Michigan. All am.
tecrs, calli'S. SWLs. Sl adm ission, SOt
per table, door prizes, lunch counter,
free parking. Talk·in on 3.920 MHz,
cl\annel 1, 146 .52 MHz.

EAST RUTHERFORD NJ
AUG 14

The Knight Raiders VHF Club's
auction and flea market will be held
on Saturday, August 14th, at 51.

J o-seph 's Church of East Rut herford.
Hoboken Ro ad , East Rutherford , Free
admissio n. free park ing. refreshments
available . Talk-in will be on 146.52.
Doors will o pen 10 am. Flea market
tables: S6 fo r a lull ta ble, 53.50 lor
ha ll a tab le , Reserve your tables in
advance by writing to The Knight
Raiders VHF Club, K2DEL, PO Bo x
1054. PllS$8 ic NJ 07055.

NEW CASTLE DE
AUG 15

Delmarva's new annual hBmfest will
be held August 15, 1976 at Wilming
ton College. New Castle. Delaware 
U.S. Route 13 just north of Delaware
Ro ut e 141 in New Castle. New Castle
CoYnty. Tai1"9ilting 52.50 per sp;lce.

Ru nvnage and d isplay tables S5 per

table. Food and camping available.
Lad ies' Bingo. Admission $ 1.75
advance - $2.50 at gate. Children are
free. Malee all checks payable to
Delm.-va Hamfest Inc. Mail all
req uests for rese<v i!t iom and inform ...
t ion to John Low K3Y HR. 11 Scott
field Drive, Newark DE 1971 3.

HUNTSVILLE AL
AUG 15

The North AlabefN Hamfest will
be held on Sunday, August 15 at The
Mall in Hunt sville, Alabama. A ham-

fest supper will be held o n Satu rday
n ight , Events inc lude p rize drawing,
f lea market , ARR L forum, MARS
meet ings, displays, and XYL pro
gram s. Ta lk· in on 146.94 and 3965.
For m ore information contact
N.A.H.A" PO 8 0x 423, Huo Uvi lie AL
35804

SPR INGFIELD MO
AUG 22

The Southwest Missouri Amateur
Radio Club will hold its annual ham·
fest, swap meet and fami ly picnic on
August 22. 1976, at Lake Springfield
Park. Th is picnic at tracts O'o'er lWO
hundred radio amateurs and the ir
families from southwest Mill$OU ri,
north_st Arkansal, sou theast Kansn.
and northeast Oklahoma each year.
For~ information write: James A.
Crooke. Secre tary, Sou thwest
Missouri Amateur Radio Club, 1601
South Kimbrough Avenue. Springlield
M065807.

AU RO RA IL
AUG 22

The Fox River Radio League
W9CEQ Hamfen will be held August
22, 1976 at beautiful Phillips Park,
east edge of Aurora, U.S. Hwy. Rt.
..-30. All day family fun, picnic, roo,
lake and flowe rs. Same old price 
$1 .00 advanced with SAS E to FRR L,
PO BOll 443 Aurora IL 60007. Tl lk-in
on 146.94.

....LOM.R ENGINEERS
10_ . ~ ~ !\( OfllOIDO ( A 1l10H

ATLANT IC CITY NJ
AUG 28-29

The Perso na l Computing '76 Con ·
sumer Trade Fa ir will be he ld August
28-29, 1976 in At lanlic Cit y, New
Jersey. Seminars and technical talks,
major exh ibits, de monstr ations, door
prizes, and free litera tu re all abo ut
software and hardware development ,
microcomputers, memories, compan
so ns, interfacing, implementation,
AMSAT. co mputerized music, video
term ina ls, construction, printers,
games, and tapes. Admission $5 ad·
veocec, $7.50 at door !includes e x
hibits an d sem inars). Exhibincn
booths - ca ll (609) 927-6950.

JAC TENNA ELECTRON IC
1 38 50 v tctcnn
T rac v Quebec , Ca nada

R u d y '0 'I'" broodbond d,polo com·
"Iote wit h u n"ol ,n,uI.to' ond S0239
oo nnoolo, end i...uloto. co mpletel.
wUn p,oof co p. 1000 wo . " . ,!eei l>
o<n", Ir.que noy, KO m.t., - $ \l . ~0.

~ O ll !> mel., - a 21.~0 . 2U me" ' 
eaa.eo.
~ b ond tro" d h",l. KIT cum"I.I.
l noJu de. 80·40 " . " o.nl ,ol ond e n d
l no" lot'" o n,.n"" wlr•• IUO f..d o f
R (i ~9 . J ·pI2~ 9 oo nneo•.,. o nd 1001, u c '
Unn .h.ct .. ,$ 3!> .no
~· I bnll... <on,••1 (n.uI.tu . ,tmll.. I"
pho . o .1I<..e. 1000 Ib , 1..1 .. . I!>.II!>,..

PRICE
U'"'
•

"'"00
( in . )

MIX 12
IiO-200MHz

""
MIX .

l~llOMH~...
,

Clwt~inc uHpet' lootums

MIX 2
:l-3OMH.

Fenite be.dl zo.:.oo MH. 12.00 Doa.
Wldeband chokel~MH. 9S¢ EI,

Sptdfy ewe I i... I nd mu. Pack and $hip:.<l¢
USA .. C.nada , Air ptIrcel po!tt delivery
..orld.. IM U.OlI. a J>f'T<'.nt tn in Calif . Send
for free brochure .

CORE
SIZE

digi -1"'e'Ch 422 N.w. 18th sr., Salem , Oregon 9130 1 (5031 399·1370

LA PORTE IN
AUG 29

The combined La Porte County
Amateur Radio Clubs will hold their
Fa ll Hamfest on Sunday, August 29th,
1976 at the La Porte County hir·
grou nds in La Po rt e, beginning at 7
am Chicago time. Overnight camping
available. Indoors in ell"" of ra in . No
table or S1et-up charge. Paved midway,
good food and drink. 52 donation at
the gate. For more information _ite:
PO Box 30, La Porte IN 46350.
Ta lk·in on 01·61 and 94 simplex.

so DARTMOUTH MA
AUG 29

The Southeastern ArT\OIteur Rad io
Club is having a Flea Mark.t and
Picnic on August 29, 1976 It the
Stacl<house Fai.grounds in So. Dart·
mouth lolA. Space will be 52 and table
an add it iooal S2 . Homemade food,
magic sh;)w for the children, and

• •

M..~te' Ch..,\!. 8ankAm•• ,ca ' d

Fully Guaranteed

$ 95
I Hz 10 over 300 MHz • Commercial Al:c..acv
3.1011 • Compl.lelV Ponable has Nicad
biltteroes • $mall - 2".4".6" , Recha'!IIl1
opera"l from 12V or 110 VA AC . lnte<nal
c....!IIl - hm'hng c"C\.Iitry • Less than SOmv
seros;hvity • Hi-.acr;wacy inlernational 10 MHz
crYStal • fa"" to check calibralion • Counn
00-. 101/1 0 Hz

,---- FEATURING ---~

Portable • Commercial Standard
FREQUENCY

COUNTER
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In addition to being a digital dial, the DO-GO will also function as a
sensitive frequency counter from 100 Hz to 40 MHz, for general use
around the ham shack or lab. Input terminals and selector switch for
this function are located on the rear panel.

Here is the all new

ATLAS DIGITAL DIAL
ModeIDD-6B

NOTICE
We have received reports that

W6JTT's "Simple VHF Monitor"
(July, 1976, page 160) may inte rfere
with cenain kinds of ai((nft instru
mentat ion. White we conliflUe to
investigate th is possibility. we suggest
that readers refrain from co nst ruct ing
this converter.

WBBIU , 51769 Base. New Baltimore
M148047.

MOUNT CLEMENS Ml
SEPT 19

The Fourth Annu al l 'Anse Creuse
ARC Swap & Shop will be held on
September 19, 1976 at t he L'Anse
Creuse High School in Mount
Clemens, Michigan. Doors will be
open from 0900 to 1500 EDST. Firfl
prize 5200 cash. Talk·in on 146.52
and 146.94. Admission S1.50 at door,
51 in advance. For t ickets enclose $1
and SASE and send to Roben Harder

with built-in

FREQUENCYCOUNTER
CAPABILITY

minutes south of the fairgrounds.
Men t ion Radio Ellpo. AdYance
tickets. 51.50 from BOll 1014. Arling
ton Heights, III. 60006.

NEW KENSINGTON PA
S EPT 19

The Skyview Radio Society' s Swap
& Shop will be held on Sept. 19. 1976
at the Skyview Radio Club. New
Kens ington PA. Registrat ion S1.
Talk·in 52·52 and 04 ·64.

MENA AR
SEPT 4·5

The Queen Wilhelmina Hamfest
1976 is Saturday and Sunday,
September 4 and 5, et Queen Wil·
helmina State Park, Rich Mountain,
Mena, Arkansas. Ellcellent accommo
dations and food at the newly re
stored historic Queen Wilhelmina
cesue. Door prizes hou rly, grand
pr' le, new equipment d isplays. flea
market, camping area with ut ilities
...t rest rooms, amusements for har·
monics. Talk·in 146.52. For more
infor mat ion write W85CXX . P.O. 8 011
519 1. Teu rk¥\il TX or phone (2 14)
838-0625.

MElBOURNE FL
SEPT 11·12

The 11 t h annual Melbourne.
Florida hamfest will be held Saturday
and Sunday. September 11-1 2. 1976.
from 9 am to 5 pm each day in the
air·con d it ioned Melbourne Ci ~ ic

Audi torium located on Hibiscus
Boule~ard. Donatio n is $2.50 pel'
adul t . Full program includes forums.
meetings. auct ion. swap tables, ecm
mercial e llhibits, awa-ds. priles, etc.
Talk·in on 25185 and 52152. Spon
sored by Plalinum Coast Amateur
Radio Society. For more info write
PO Bolt 1004, Melbourne Fl 32901 .

many rall ln. For a flier write: ArthtK
Sylvia. 3 17 Nemasket St ., New Bed
ford MA 02740.

DANVILLE IL
SEPT 5

The Danville Ham fest will be held
at Dougl" Park, Darwille . Illino is
September 5. Dowrlstate Illinois'
largest. Great orees. Advance t ickets
51.75 ea.• 3/55 with an SASE to Jim
Wilson, 308 First. Ridgefarm tl
61870. 'rau.tn 22/82 and 39 10.

DIGITAL HOLD provides frequency memory which holds the digital display.
This allows you to tune to other frequenc ies while retaIning the frequency
reading you expect to return to .
Another new feature now provides for correct reading on oncoeue sideband,
as well as the normally used sideband.
Other features include:
~ •-AlTLE.D~ot Matrix 6 digit display reads within 100Hz (just 1 /1 0 kHz)

of your actual operating frequency.
• Bright display clearly visible under high ambient light .
• Reads on both Receive and Tr-ansrmt.

Measures 1Jfa" high x 5=¥.0' w ide x 57fa" deep.
ATTENTION SWAN OWNERS
In addition to operating WIth all Atlas n-ensceive-s . the 00-68 can be made
to operate With Swan models 3SCX::;. 5OCC, SOOC:X. 7COCX, 270. 2708,
3OOB, 6OOR. and SOOT.
ATTENTION DRAKE R4 AND EARLIER MODEL SWAN OWNERS
The DO-Be model is the same in all respects as the 00-68, except that it is
moo.tied to operate WIth the Drake R4 series as well as the earlier Swan
models 350. 400, and SOl
Instructions furnished WIth both models ot the DigItal Dial give complete
Infor mati on on the minor modifications r equi r ed for use with Swan and Drake
units . DDG-O or DD-6C 5229.

FINDLAY OH
SEPT 12

The 34th Annual Find lay Hamfest
will be held on Sept. 12 at Riverside
Park, Find lay, Ohio. Talk·in 146.52.
For advanced uceets and/o r info
write: Clark Foltz W8 UN, 122 W.
Hoba rt St., Findlay, Ohio 45840
ISASE please for under 5 tieketsl.

CHICAGO II
SEPT 18-19

Radio EllPO ' 76 will be held Satur·
day . Sept. 18 and Sunday, Sept. 19th
at the l ake County Ill inois fair ·
grounds, Routes 45 and 120 north of
Chica90. Featured this year are an
exhibit hall with dozens of displays by
amateur manufacturers and distribu ·
tors. forums with the FCC's John
Johnston. 13's Wayne Green, AR RL.
OSCAR and more. There' s a giant f lea
markel with both indoor and outdoor
space, plus plenty of roo m for
campers and trailers on the grounds.
No waiting in line - the flea market
opens Friday night for set-up . No
elltra charge. either. Talk·in on
WR9ABY . 146 .16176. ChiCillJO.
Accommodat ions reserved at the
Holiday Inn in Munde line. Ill .. a few

For complete details
see your Atlas dealer,
or drop us a card
and we'll mail you a
brochure with dealer list .

~ATLAS
~l'" RADIO INC ,

417 Via Del Monte
Oceanside, CA 92054
Phone (714) 433-1983

ies



.bo~e liSled pelilion. (al.., lin ed in more
d.,. il in Appeodix I) fo, ,u le ma kill\l , P,;oci·
pally. petitionerl seek amendment o t the
Rules for tho Arne'...... Radio 5enice ,ega,d·
i"ll ....thorizod em i..ions . 01 lhew I"'\ilio....
RM-1429. RM-2163 and RM-2no ,eI"e 10
the use of t"",mile. RM-233ll ~etes '0 the
uW 01 widobend f,~y modulRion in
t'" 50-54 101Hz Arn.et... band , RM-2429 am
RM-255O '-lid expend the !ypn 01 codes
, nd~ IN'''''lted by A_'..... ,potel...
pr inter IRTT Y) ",lioRl. RM·2507 and
RM·:l545 would amend Ihe frequencies
available fo, u~ by Amfleur tel.,isio n
IATV) repeate, "aliollS in the 420-450 MHz

"'"'3. In RM-1429 , RM2163 and RM·2nD,

In the Mltte. 01
Oe'''9Ulnion 01 Plrt 97 0' the
Comrni ..ion' l Rul.. regardi""
emi ..iom ..tho , iud in the
Am... u. R..t1O Se....ioa.
Dockel No. 20m
RM-1429. Rhl-2163,
RM-2nD, RM-mo.
RM-2429, RM- 2501,
RM-254S. RM-2MoO

NOTICE OF PROPOSED
RULE MAKING

AdoJJled ; April'4 , 1976
By the Cornm,,, ;,,n :

\ . Not ice of I'rop,,,ed Rule Ma king on
the aoov. "ntill..:! maner il he,ebv yiven.

2. The Commi.ion has bef(lI'e il the

FCC

1"..1
Ivory CO..1
f\epublic of !<or.
u._i<:o
Nicat..-
N..

"'""""'PIline<
T,inidid Ind To b8go
UniU'd St.tel
Urugua y

Venezuela
Zambi.

"''''''CoUllRiclo

""'"I)om.itMQn RlOPJbIic
fo .......
EIsr........
Ethi09ia
Fiji
Gha....
Guat",",al.
Gu yana
Hondur~

Ho ng Kong

Cameroon
Chile
Colombia

The DOC .... . nnouraod I ...,.., list of
count•• tho! howe agreed to pll'l"mit third
I*'tv __ rldio uitl ic ...ith Cona<li for
the period 3 Ju1v 76 10 Hi~ 76. ........
the Olympic G....... will be ....Id,

Thoy It"

LATEST THIRD
PARTY COUNTRIES

Bahamas
Beli,e
Boli.i,

Canadi8n Amateur Radio FDundation, Inc.
'------ - - - -

QSL FORWARDING
To US C.II K,W)-5c per urd, to otlle, hems
or ISWL.-.4c. 10 percent discount to memo
bers oJ PlrticiPltin9 club. - ju. t send me a
lid of members' ull. & • •ingl••ddle...

W71ZH QSL SERVICE
Boll: 11981-S

TwclOft, I\Z 857]1

AST/SE RVO SYSTEMS, INC.
20 R epublic Road
N. B ille , ica M A 01 862
(6 17 ) 6 6 7 -854 1

Md 1"0 spoc. _ • • too- ,__

....'" .."",.., 0 1 : 0 l'<o ......"'"
:Ol'lro 10 ...... a_o'_, .u1~"""___ '--"_0<><-_...........""",.----

e-

'--_....c.'-.:=itIJ:. -

A FULL RANGE, S-FUNCTION
JJi DIGIT MULTIMETER

$169QQ0&<. " 0 ...... _ 01 I !<
.. ",. ,.. _._ .. "'0«.... d "ld"....__ un _

A _

0 .. 1 "'_

- - ' .. -- <logo'" "' ..--' h M , _ .. a ,_---- - "", -'"._ .....
""" ' ...... .....,__IS _ . .......

I" '" '0 h'- __ _"OIl""""0",,_ ......'.A".,. 0_ ' 10_,

"dOOI 13' ", u," ",o ex:: oM .C ""''" , ex:: '00
.C ' '',""' ."" ""''' "<0 'h'O"O• • lOtO! 01 22 ""g."'.,... "" ,''',,,,,,,,,''''''' ... -'"''

•
•

--
* 0-7.5 kHl deviat ion peak readi ng

Meets commercial requiffl ments* Operam 30·500MHl* Crystal controlle for easy ope''ltion* Telescopic iIrt~nnll

New Options

* NICAD power pall. $20.46* Charger $29.95* Aud io/scope output with earphone 512.95
Wrile or c.ll for complele informalion, Sotnd check
or monoy o,d<!, for $132,00 pl us $1.50 for
shipping_ Indiona , e.tidonl' add 4 % :We. lax.
Cryn.1s (0' 146.94 MHz : 3.95. All Olhor (",q
1.10

Only

$132 ~ '..•• - ..
•

IMS batteries • •- •and cryst als -

•

YO U ASKED
FOR IT!

e " ,... - 5 B PAl
,...odulaUon

Rl.eter

ECM Co,po,al ion

412 NOflh Weiobach Ave
hallSville, Ind Iana 47711
812476-2121
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STORE HOURS: MON·FRI : 9 A.M. - 9 p.M. SAT : 9 A.M . · 6 P.M.

The first two numbers of the frequency are deleted for the sake of being
non-repet itive. Example; 146.67 receive would be listed as - 6.67R

57.7.27R
58.7.9ctr

49.7.15R
50.7.78T
51. 7.18R 59.7.30R
52.7.81T 60.7.93T
53. 7.21 R 61. 7.33R
54. 7.84T 62. 7.96T
55. 7.24R 63. 7.36R
56. 7.87T 64. 7.99T

65.7.39R

am.ndm. nts i, conta ined in Sect ion, 41i)
and 303 of t h. Communication, Act 01
1934, a, amended ,

S. Pu,suant to applicable proc.du re, set
forth in § 1.4150f the Commi"ion'. Rul..,
int. ,est.d person, may fi le comments on 0'
before June 23, 1976, art<l r. p1 y com ments
on or before Ju ly 23, 19 76. In accorda nce
wilh the provi.ion, 01 § 1.419 1b) of the
Commiss ion's Rule" an origina l and eleven
cop ie, of all 51.temen15, brieh . • nd com·
m.nt, filed , hall be fu,ni.hed the Com·
mi"ion. All ,elevant a nd timely com men"
and reply com menlS w ill be comid.red by

6- . Regency HR·2B
7-. S.B.E.
8_. Standard 146/826
g_. Standard Horizon

10- . Clegg HT-146

144 .00 to 148 .00 MHz usi ng 22
c ha n ne ls

Transisto rs •.••• .• . . .. . . . .•23
FET • . . .. .••.••• . . .. . ..•••3
IC •. .. .••••• .. ... .•.• .•• .3
Diodes ... . . • . • . • . . . • .. . .. 1 6

13.851111 MHz:

»e•." ..
,." ...".'"

52/52

VHF FM

in .ff.et. Ho....., ••r, t he emp loyment of
, ignal, encoded .01. ly fo, t he pu rpo", of
facili tating communications would be pe,·
mitted unde' t he ,•• i$Od ,u l••. In ord., to
fac ilitale ident ification of .tation. u,ing
lhe,. emission" we are p,oPO,ing a minOf
change lO clarify the Pfe,ent rule fo r station
identificat ion which would co ntinue t he
'equi rement fo r u,. of eith., the int ".·
natio nal Mo..e code 0' un.ncoded l. l..
phony.

7, The .pecific rule. changes p'OPOsed
h. , .in are ,et forth in the attached
Appendi x II. Authority fo r these proposed

I!JIJcPMl I c: - 22 A

22 chan ne lS for 144 MHz band .
Bui lt ·in crysta l uni ts f or 5 c han nels.
Double Supe, het e rodyne
1st i nte ' med ia te: 10.7 MHz
2nd in termedia te: 4 5 5 k Hz
a . Better t ha n 0 .4 u v 2 0 d b q u ieting

R EC EI VER :

CRYSTALS FO R THE IC·230 SPLITS IN STOC K;
13, 88444 4 MHz: 13.917778 MHz, $6 ,50 .J.

1-. Drake TR·22
2_. Genave
3-. IcomN HF Eng.
4_. KentWil son /Tempo FM H
5-. Regency HR-2A/H R212/Heathkit HW-202

READY TO GO ON:

94/94 3 22/B2 5
34/94 4 2B/BB

IK. Bo. 469 •

BACK IN
STOCK!

en teo,,;::::::.0> D e p t . 4876, Q uinc y MA 02169 ' . , .... ,.,,""'.
~~ LA 6 17.471.6427 CH'

COn1ln1llUlnfic~itfion!§)>NC

1
2

1. 6. 01T 9. 6. 13T 17.6.19T 25.6.31T 33. 6.52T 4 1. 7.03R
2 6.6 1R 10.6.73R 18. 6.79R 26.6.91R 34. 6.52R 42.7.66T
3. 6.04T 11. 6.145T 19.6.22T 27. 6.34T 35. 6.55T 43.7.06R
4. 6.64R 12. 6.745R 20.6.82R 28. 6.94R 36.6.55R 44.7.69T
5. 6.07T 13.6.16T 21. 6.2 5T 29.6.37f 37.6.94T 45.7.09R
6.6.67R 14. 6.76R 22.6.85R 30. 6.97R 38.7.60T 46. 7.72T
7. 6.10T 15.6.1 75T 23.6.28T 31. 6.40T 39.7.00R 47.7.12R
8.6.70R 16. 6.775R 24. 6.88R 32. 6.46T 40. 7.63T 48. 7.75T

Reception System
Inte,mediate F re-que ncie,

Recept io n F requencies

Sensitivitv

2 METER CRYSTAlS IN STOCK

'ules, We hope. through th i, Pfoceeding, to
Pfoduce amend.d ",Ie, which will encou rage
amateu" to d.v.lop and implement
technique, fo, mofe eff icient utilizat ion of
tn. rad io ,pectrum. and to increa,e .e,. ice
to the public t hrough the .stabl ishment of
imp,ove<! communication••y"em•. Ma ny
new and unusual eminion type, will ••en
tually appear on amateu, f,equ. nci•• as a
,esult of lhe.e am.ndments , It "'ould the,...
for. be nO led that the pro.i,io n, of Sect ion
97.117. which p'ohi bit the U$O of cod., or
ciph... for the purpose of ob.cu ring lhe
meaning of th. commun icatio ns, will rema in

Special! Only $249.95. Get 8 crys tals of your
choice for only $2.50 more with purchase of
IC·22A.

We can ship C.O.D. first class mail. Orders can be paid by : check, money order,
Master Charge, or Ba nkAmericard. Orders prepaid are shipped postage paid. Phone
orders accepted. Crystals are guaranteed for life. Crystals are all $5 .00 each (Mass.
reside nts add 25¢' tax per crystal) . U.S. Funds Only
We are authorized d ist ributors fo r: Icom and Sta ndard Commu nications Equip
ment. (2 meter)
Note : If you do not know type of radio. or if yo ur radio is not listed, give fun
damental freq uency, formula and loading capacitance.

LIST OF TWO MET ER CRYSTA LS CURRENT LY STO CKED FOR
RADIOS LI STED BELOW:

P<titiorw" all Pfop,,,e 10 in",ea.. t he f, ...
que""ie, available to 'tation, u.ing type A4
0' f4 Ilac,imael em ission, In RM·2170,
petit ioner a',",15 that ", .. {technology ha,1
,eachoed a point wh.r. th. economical t,.n,
mi" ion 01 pictu re, i. PO..ible in a band·
width no g,eater than a ,tanda rd .i;.gle
sideband signal ... T.'t< hav. ind icated that
it i, even poss ible to transm it and ,ecei""
high quality p icture, in a bandwidth a,
narrOW a' 1900 Hz " In RM·2330,
pemione, cla im, "., .t he region lrom 51.0
to 52.5 MHz i, larg. ly unu'ed in curre nt
pr.ctic.... Seve,al ,easom are cited a, ju>titi·
cation for th i, cla im, includ ing the p,e,ent
rufe which limi15 Ihe bandwidth 01 an f3
emission to lhe same max imum bandwidth
01 an A3 emission. Th i., it is cla imed, has
al", had an adver.e elfect on tho g,owth.nd
developmenl of 'epeate, 51atioo. in the 52
to 54 MHz band In RM-2429. pet ilioner
a"em that "ASCII, Ame,ican StarJda,d
Code fo r info, matio n Interc hange. ha,
become the most popular mode of
mechanical and digital encoding fOf both
compute' and communication teleprinter
application, due to great., charaetef art<l
funct ion ve,sati lity." The ,ules pf••ently
autho,i,e only the u,e of the Inl.,national
Telell'aphic Alphabet No, 2 five·un it (mrt·

nop) t.lep,inte' code for amateur tele·
ptinter stat ion, at standard .peeds of 60. 67.
75, or 100 ""rd, pe, minute. In RM·2550.
the Ame, ican Rad io R. lay League. inc..
ptopo,.. to delete all fele,e"" .. to t. le
prime, operating speeds and to pe,mit the
u'" of any of the ' Ianda,d COdes in maitary
or commercial usage, In RM·2507 and
RM·2545. pelitio"",, PfoPO," to p.,mit
operat ion of amateur tel•• i.ion repeat... on
frequenc i.. in lhe 420-450 MHz band which
afe not pr ....ntly a..ailabl. for r.peater
stanons.

4 . Rather than furthe, compl icat. the
Pfe..nt ,ul•• with additional p,ov i,ions to
aCC<l mmodate the petit ioner.' reque5lS, we
a'e herein p,oPOsing to delet. all ,.f.r.nc..
to specific emission type, in Pa, t 97 of the
Rul... We propo... instead, to feplace the
pre.em prov i.ion, with limitation. on the
permissible bandwi dth which an amateur
.;gnal may OCcupy in lhe .a,iou, amateu,
ffeque""Y band.. Wilh in the authorized
bandwidth lim itat ion, . any .m iss ion type
would be pe,mitted.

5. We PfOPO$O that maximum pefmi" ibl"
bandwidth iocremen15 be establi,hed as
follows: Ie.. than 0,35 kHz, Ie" than 3,5
kl'z , I"" lhan 35 kl' t . 0' 3S kHz 0' more
Each Amateur sub·band "",uld ha.e an
app,opr iat. maximum permissible occupied
bandwidth. For inn aoce. Mo..e code and
telePfinte' em i"ions would g.nefa lly fall
within the 0.35 kl'z bandwidth ,ub·band,.
Telephony, fac.imile art<l ,low ",an tel ..
. i, ion emi"ion. u.ing con.entional ,ingle
.idebart<ltechniQues oou ld operat. in the 3,5
kHz bandw idth ,ub-band" Doub le ,ideband
amplitude modu lation. narrow-bart<l f,e·
quency moou lal ion and independc m , ide'
band emi" iom would be exclu ded from
the.. ,ub·bart<l" Howe..., the,••mi"ion.
u, ing conventional ampl itude modulation Of
ffequency modulat ion technique, oould
ope,at. in lhe 35 kH, bandwidth sub-band•.
In addition. any other emiss ions that ..Ii'fy
lhe bandwidth limilO1ior" would be per '
mitted on all approp,iate amateu, fre
quenci... W. al,o p,opose to establi.h a
linite limit on th. maximum pe,mi"ibl.
output power 01 .11 emissions out.ide the
authorized occup ied bandwidth. including
,pu,iou' modulation products. harmon ic.,
para'it ic oscillation,. etc. aecau.e of a ,ignif·
ieanl inc'ea,e in act;.ity in the 420-450 MHz
Mod , "'" p,oPO.e to limit the m.. imum
authorized bandwidth in thi, band to 3S
kHz. Since adopt ion ofth i. propo,al would
elimirun. the U$O of fa51 ,can telev i,ion, we
,,,,,ile commen" a.to wh.t u,efu l purpo,e i,
,",ved. other lhan e ,perimentat ion. by
uan.m,,,ion of teievi, ion ,ign.l. in the
Amateur Service,

6. The Commiss'on i, awar. that ,om.
amateurs de,ire to u,e mode. 01 emission
wtHch a,. notoPec if ically proV ided fo' in the

'"
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Ibl113l Tile fr-.....,ncy 4383.8 kHz, leI...
phony .... ing .ingle SIdeband _I'lude m0d
ulation wilh 'educed Of IUpprn-.l carrier,
......mum 1'0_ 01 150 W.n......., t. used
by any mlion ",tI""'iled ...-de- Ihi. Port to
co...muniau w,11I _ Olt. I1I1'on
authorized in ,lie Sl.w 01 AI..... 100- _.
gency _unall...... No ."boo-.. _.
lion!; ... 11 be per""ll.:1 on 1110. "_"""Y.
Addilionollv. III .lat;""" _"tinG On Ih ..
lrequency "'u,,, be Iocaled In or within 5(1

'-'local ... 4" oil.... SlaW 01 ...........
Icf Tlw folloWIng lr,,,,"""ing " eq.....cy

blrQo and tile • ....alled bandwidl lts
authori'e<l in _ ....aph I.) 01 lhi, section
.......il.b1e for r_Itt' l1.t""'•. includi ng
bolh ,npUI (reoe;Ylngl and ouIPUI h r• ...
mining):

FREOUENCY BAND IM H.l
29.5-207
52.0 ·&4 0

146.01480
222,0·225.0
442.0·450.0

.ny . mateu, hequency
.bo"e 1.215 GH,

3. In §97.65 lhe headnott. I.).nd Ibl ••
.mended.•nd lei. kli. Ie) Ind (fl.e (leleled

"" 'ianal Morse code i' ."t"<>rind in the
frequency band. 3100-3150 kHl . 7100-7150
kHl l7()5(). 7075 kHr MIen the 'e"en,i11
location 0 1 the JIl lio n i. nol within Region
2t 21.HlO-21.200 kHI. ItId 28.100 28.200
kH•.

Ibll l11 Th. '>Ie of . n au t ltoril ed band
widl h in . 'ceo. 0 1 0.35 kHz in thi , band "
limi ted 10 . ....t .... radio I1l tions lo""le<l
out.ide Region 2,

•••••

2. In §91.61. lhe heldnole. ~rl9''''''' 1.1
.nd Ie) SlJb.peregr.phs Ibln 1) . nd
(bI(131.e rde<l to owd. Iollows:
§91,61 Al,J r/IoI'i, N ~.. ¥rd ban6-

""'"C.l Fo llowing •• I.... hequency _
.nd .ssocialed ba""""'dlh ...ilabM 10 am.
I,... radio nalio.... Olt. tNn ,_Ier
mho.... subject 10 tile lim,lllio.... 'laled on
"*,,,.ptl (bioi this senion. § §97.65.
97. 109. • nd 97.1 10.

• ••••

FfKt. band

'H,
1BO().WOO
350()'3715
3775-4000
4383.8
7000-1150
7075-1100
7151J.7300
1401» 14200
141001 4350
MH'
21.llllO-21.250
21,250-21.450
28.llllO-28.500
28,500-29 700
5OllllO-5O.100
50. 100-54,000
144.0-144,1
144.0-148.0
="..,...,
GM<
1.2 15-1 .300
2.300-2.450
3.300-3.500
5 ,6!iO-5.925
1ncoom500
24.000-24.250
48.000-50.000
71.()()().76.000
165.00-110,00
240.00-250.00
Abov. 300.00

. ...ATEUR RADI
-, CAlIfOlllUlI

COMMUNICATIONS. Inc.
2115 A........ X
Brookly n . NY 1 1235
Pltonej21 2)~6300

Radio Rellv LHgue,
,~

Id1l21 Radio Ielegr'phy u.ing tile ",Ier·

•••• •

APl'ENDIK II
Part 9 1 01 (:h"pter I ol Tille '7 of tI.. Code

of F.d..... Reg"" ''''''' iIo • ........,;ltd as
follows:
1 . In §97.7, IUb-porl9"ptl IdU2) is
_ nded 10 r.d .. fol io...
§97.7 f'r;,,;~of OPCO"1ll::W1icw<ua

...... .
~tlllI (,!'IUtI I

WB6LON WB6ZCT
A"'ATEUR R ADIO , os M

'OUR H~M TUIE
HE~"QU~RTERS !

CoMO,"., ,.,.,....", _ 5\1; ..I~. ,._

Chesapuke Digital Devices Inc.
P.O. eox 341

He"•• d. G'llce, Md. 21078

LOGIC PROBE KIT

Your NAME, QT H, 73 etc . in viny l lette rs (ma x, 12l

Speci fy sty le desired

53,45 each pp with winy lletters

$14.95
(p l us shipping )

Nowl A Oil, lal Logic P,obe kit 81 • r•• l,sIIC
pnce . Red . Green . and Vellow lillht ,m,tt,,,.
d iodes sign81 1h8 presence 01 log Ic 'evels
encou ntered in digital c ircuitry. Uti lization
0 1 I , 8 "$iI IO, and integ,ated circuil s ....,tchi" .
t~hniQue$ pennit the DIGAP[AKE·A to
in dicat e 101; e 1. 10llie O. and pulsl". CtrCU il
c;ondlhons. Complete k it includinll: • • s)'
In s t ru c tio n s I ~ . ".i1.ble nOw from ...

~ PO BOX 1$ l-tAWTHOR~E . CA 90250

DIE CAST CHROME LICENSE FRAME

TUBES BOUGHT. SOLO AND TRADED
SA VI:" HS lIIGIf S$S FOR l"O /.;'R TUHI:"S

MONTHLY SPECIALS
3CX 1000A118283 $225.00 8 l 1A $ 8. 50
3CX 1500A118877 205.00 8 13 18 .00
3·500Z 48.00 6 1468 4,25
3· 1000Z 12 0 .0 0 6360 3.15
4 ·12 5 A 4 2 .0 0 6883B 4.50
4 ·400A 4 5 .0 0 8 122 39 .00
4 ·1 0 oo A 16 5 .0 0 8236 22 .00
4 C X2 5 0 B 21.50 8 9 0 8 5 .25
572B 22.00 8950 4.15

Eimac Tubes & Accessories In Stock
Write or phone for types nor fiSled

BRAND NEW·..·FACTDRy GUARANTEED

SER VING THE INDUSTRY SINCE J 922

T OP BRAND Popular Receiving Tube Types .
BRAND NEW 75%+ Off List- Factory Boxed.
FREE LIST Available - Includes full l ine o f rl
Power Transistors. Minimum Order 525.

"".itio..,
.......... L Turrin
J.,<I4'I\e C. G<d<owokv
How.d M. K••_u
Gordon SeN ...
R~mond E. Hoe;,~mbto .
Bruce J, Bro_
Bioogio Prm; for ""tron

t....borll"'iel
Robert M. BOOlh, Jr.,

IOf The ~ieln
RM·2550

APPENDIX I

Pol'tion Numbo.
RMI I2'9
RM-2163
RM·2170
RM-23JO
RM-2.t29
RM-2501
RM-2'S-4S

VANGUARD LABS
196·23 Jam. M:II A•• .. Hol II•. N.... Vn.k 114 23

............
VANGUARD has a high quality
synthesizer made for your rig.
Y ou get 2,000 thumbwheel
selected channels from 140.000
to 149.995 MHz in 5 kH z steps
at .0005% accuracy over the
temperature range of ·10 to +60
C and your cost is only $159.95.
With the Metrurn, one Vanguard
synthesizer covers both transmit
and receive frequencies.

ATTENTION METRUM II

OWNERS

fOIt MOil' ,NfOIlMAJlON CONJACJ,
CONDITIONING SIMICONDUCTOR DEVICIS CORP.

Post Offi.. lox No. 816 Worn•• N. J . 07470
T.'eploo..., 201.227.2539

ffAJUJlIHG,
• Vollate ..fires lJil 10 2O.OCO -.roII~
• ~t ..tires up 10 6-0 ....ps
• FiliI)' gtnsMfed dIOde btl~d'''C bIotk> by_

GINUAL IlIerJlle
• Wide Yllriely 01 Sland3rd .ssetnblies avaIlable in conf.gurll

t ions such as .... 'f *lI"'l. center·tap. doublef1" ~d bn<lges
(l & 3 phase)

• "VIII.nche types
• Both $tafldard power line f, equency .nd fast switching-• Capoble 01 ,.placlnS many other ...an~lacture,s· types

wIlich .'" no longer . ". ilable such as silicon -eue-nts
fOf lube types 866. 872. 0020. elc.

• Custom des igns and en8 ineerlns servces
• Applic.ble to hishe' r. liabllity ap phc.bon$ such as in·

duslr i. 1 control systems. commu niCal ion equ ipment, ham
r.dio sear. smoke slack precipilators, etc,

For complete details and photo
see our half page ad in the May
issue of this magazine.

CSdc Silicon Rectifier Modules

the Commi""," bel"", final aClion is taken.
The Commission "'"V also lake in10 lC:eOunl
other 'el~.nt information before it. in
..td,!Ion to q>to;ifi<: oom"",,,lO ,.....,ted by

'hi' NoIIOl, RellPOf"l"" will boo •••iloble lor

...""..-lion by i",.. ..ned Partie< d ..''''

. ...... bononeso hou.. in lhe Comm,"","',
II"bloc: ref••nc• •oorn II in '-dquan•• in
Welohington, OC. (1919 M Streol. N,W.!.

FEDERAL
COMMl,WolfCATIOHS

COMMISSION
V--'l J . Mulli.....~~
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FREE CA TA LOG
SP-8 NOW REA D Y

t,mer : one ......, has devor:ed ....nv VI.' 01
dodrQtao::l pyblic ....ioI u ~n I ..... t _ , To
mokl t_ lett... call. ,,"ilable IO.nv Ami
. ... Exu. ClIS>lioen_ i,,~iveof _s
of ..n ioo ....u1d havet,," QriCIical efl lCt 01
do""'ll'ading the natu", 01 P ' '''1ll t_
IlIler e-1I.ign holde..:·

4 . Tho.. SU P\>Orting ou r propp..1 wilh
out qualil ica tio n cited lhe incent i". I 1X2
call .ign wo uld pro"ide , Common" , uggeoled
lhat t he """,il l .ignil icanco all 1 X2 calilign
would encou. _ manv lmale.... to "Wldo
thoir lice",", d ... Ind Ih.., by irlcreaw thei,
overlll technical and 0QII'1l_ pro-

SPEED CONTR OL

New sol id state SCR
spee d co ntro l fo r
AC/DC d evices or resis
ti ve loads. lights. etc.
Good for a whopp ing
1.2 KW . Ideal solde ring iron control.

SP- 189A $4.50 ea 3/$ 12.00

[T [,- [I I

15 ~

• I'
r;' o f"

belore bcalm"'9 llig,bll lor a 1X2 CllII ...,.,.
~nd lhall who delired ' 0 complllolv doIell
the ...... ting "",,iod. One 01 "'" moot h.
_nlly ,"ised Object,OfIS ..... that the
prOl>Ofoll _uld pet""t Amateur Exu l 0 ...
OQII'llor. who had been lieenltd only I
thor! Ii.... to oblli n l X2 call. jgn•. (I X2
cI II. igns a', p.esen llv i" <>cd to Aml toU.
E~u I Cia.. operolor . who . ubmit . vido'! nC<l
t hat t hev ..... Id an am lleu. lic....e al Ilall 25
Via', pr io, 10 the date 01 applicalion,) In t he
wo«1s 0 1 the American A~d io Re loy le...,....
(AAAll. " Two 'el1l< l1 X2) call1ir}no ""<Ii
tionlollv hive idcnlillld lhe holder lun 'old

P.O. Box 62
E. Lynn. Massachusetts 01904

Please add shipping cost on above.

VIOEO TAPE HEAOS
Brand new fro m Cartavis ion home video equipment .
Made for Y:> inch ta pe, includes erase, play, record. We
include 3 different , made by Vikro n, Bogen. 3 d ifferent
for the $5.00. A $60 value. $P 240A 3/$5.00

LASER OISCHARGE CAP
Sangamo, new, 40 mfd 3,000 volts, 180 Joules. May
be used for f ilter ing, linears, etc., by derating to
2,000 volts. Shippi ng wgt. 10 Ibs. Measures 3'% x 4%
x 9 % inches. $25.00 eac h 5/$110.00

TELEPHONE TOUCH PAOS
New, by Chromertcs. standard tele phone format .
Measure 2% x 3 inches. Great fo r repeaters, phones,
computers, etc. $4.50 each 6/525.00

SP·213A $6.50 ea 3/$16.00

Ne w , packaged by
Automati c El ectric.
Preferred by many o ver
the tacti le pads. Great
fo r repea ters, auto
d ialers, etc.

POWER SUPPLY MODULE
New, plug- in module. Plugs into AC o utlet provides 12
volts AC at Y.. amp by two screw term inals. Great for
various clocks, chargers, add ing machi nes, etc . New

52.50 ea. 5/510.00

5 VO LT 1 AM P REGU LATED power supply kit for logic work. All pa rts inc lud ing
LM 309K #P K·7 $7.50
DUMMY LOAD resistor, non-inductive, 50 o hm 5 watts $1.00
AA NICAD CELLS brand new, fine biz for handy talkies. $1 .25 ea 9/$9.00
ASCII KEYBOARD brand new w/ ROM chip. da ta package $45.00

PHONE PAD $ 6.50

adopted ......an w,11 not impooe In u ndue
pr_IIng burdon, and tho _
rololMd from tho procrooi"ll of " in
lTIIfnOtiarn" calls'll'" can be use<! in Ih;s...~

3. Approx imalely 150 common" were
. eceived by thl Ccmmi..ion in Ih i....alter.
Ind I II _ re ca. ef uliV co n. idered. The 0 ....·

w h e lming major ilV 01 t h. commonll
suPPO.ted Our propo sal . egarding choi ce of
spec ific ca ll. ig", by Amateu, Ext, " Cl. ..
liarn..... The comment. _,e divided
approxi",ately equall y bet_n !hose who
";ohe<! 10 >flain I specil ic . i..... Pll'iod

s.fo.. "-
FEDERAL C(lMMlJrIICATlONS

COMMISSION
Waslti.._ . D.C. 20~

FCC 16-348
"""0

10 •• d IS 10110.... '
§91.65 /JModtNidrh Of .",iuiom.

III O::QJPied blnd"",dth ;s the Ir.....-cv
bandwidth such thll, below in~••nd
l booe ,10 upper I. equency limill. thl mun
__" . I di lted I .e Hch equ.1 to 0.5 per
cem 0 1 lhe tot ll meln power •• dille<:! bV I
1I'.....n em,..",n.

(bl The author ized band widlh i. the
m. ximum occupild bindwidlh ' ut ho ,i l e<:!
to be u~ bV , IIllio n,

§91.69 IdeiMed)
• . § 91.69 i. deleted.
S, In §91, 13. the twadnote I nd texl i.
..,... oded to •..:1 1$ lol to..,
§91.13 P" 'ry of .....s:Dor>s.

The meoon _ of emilSio.-. on InV
I<OQUeACV remowd from the upper or lower
limit of t he lutho.i..d bandwidt h. bv .......e
thin 250 percent 0 1 I..... lutho ri..d bind
w,dth. . hall be I tt enul t ed , t lea., 40
d"" ibel. below I ..... pelk output po_ , of t .....
tran,m,lte<.
6. In §9 1.81. Pi•••ph (h) i• • mended to
•• d u 10110 .... '
§91.81 Surion idmu liclr'o<o.

thl no. idemiliclo"on .cquifC'(! by PIO''
grlph, lo!. (bl. let ldl 01 th is oect ion ...11
be g"ln o n each frequency be ing utili zed lor
IJI",misSion and shill be t rln...... itted eilher
bv lelegraphv u. ing the im ernati ooll Mo rse
codl. O' by une ncoded tel. pho ny . u.ing the
Engli. h language. It I n l utomatic deIIic. i.
u~ lor ident il icat ion bv t el"9'aphv . the
code weed shall nol exceed 20 ...ords '*
mi..... e. The ull of I nationlol or inter·
NlIOnI_ V . ecognized Sll nd...d pho...t ic
Ilphobet . . .. lid lor correct telepho ne
idcnt,lication i. encouravod·
1. §1I1.113 is . .......oded to . ead IS lol lOWi '
§ 1I1.113 ModuI. tion 0 1carrier.

Except tor br ief telt . or Id jultmenll, I nd
l ul hori",d remote conl. ol o. eXPe.imental
pu. po.... a n Arn l ll '" .tit ion . hlll not
t,"nsmit an unmodu il led carr ier on f••
quenc;n below 51.0 MHz.

• • • • •

BV t..... Comrni..ion '
I. A Notice 01 Propose<! Ru le M~" ing in

thl ~ bove capt ioned ml"lf wa...Ioa. ed on
J ulV 2. ' 974, a nd publi.h1d in lhe Fedo,"1
R<!9i.tl< on J ulV S. , 911 lJ9 FA24 922), In
thaI Notice, thl Comrni..ion prot><ned to
lmend Par t 91 01 the Aul.. I nd Rogul. t iono
10 perm" an Amat E~trl Cl... lians.. to
._t ~ific u "lI'*l Qlkigns for h"
p,,"'.y Ind /or add' iional Itllions. h WIS

allP pQP>Wd 10 ditcont '...... the ""ilabillty
01 " in 1TIIfnOt calloigno. LI.. CllII.igno
, _ ,ed by A t , club lIat;"". for t he
f'U'POIl 01 honoring I docel ",d ml"' b1. ,

2. In Ihi. Fim RePO.t and O.de<, WI w ill
I rldr... o nly the i"ul1 01 1X2 1Le ,. 10 Cilled
tWO len ... ) call.ig", , nc! " in "",mo. iam"
call. ...no. We will defer con.ideru iono l l X3
I nd 2X3 calbjgns 10 I I~t.r Al por t and
Order , The 'r:«nt t, .....ndous inllu x 01
Cui"'.... Radio Ser.ice applicnions • • 0'"
Gollylburt. Pi.. 1-...,,'lI liCilit. procludes
the .mpl..........~tion 01 anv cha...,.. ,n the
Amlt... catkign II'UC\"'" ""'idI would
.equ"e "Vn,l,eant _tional ma~ or
cha nvco ,n lhe COlTIIJu,.,.r ",llwa.e ' V.,,,,,,s.
SOCIU.. lhe number 01 available 1X2 cIII·
"yn. i. , mall. .... belie"e lll e ch lng~.

In the Malte. 01

Amlnd mlnt of PI.t 9 110 ml kl
_ ill e-lloign. ,,"~lbIe

to Itll,on. liconoecllO
Amll..... E". I CI... _ . IIOtS.
Docllo.20092

FIRST REPOA T AND
OR DER

Mopt"' , Apo;1I'. '916
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Send check or money order to:

TER MS: AU items sub i«1. to prior sale. !iIO ld as is. If not as represented ret urn for excha nc.e o r
ref und (our opt ion) w it h m 5 day s o f rPce ipt. fr elCht prepaid . A ll ite ms ar .. shlpp.-d fr ..ig h t c o lle ct.
Illinois resld..nt . add 5% sa l... t a x. Accetsories d o no t in clu de antennas, relay s. cry stals or reeds.

lior>s will bf accepted fOf • I*iod 01 3
month•. II .... idI lime _ ..,;t! tt.n .lfO

btoJ'" acapI"'ll,ppiCltoons hom Amite..
hln Class llee_ ""'" h..1 obta ,ned t hol
~ 01 llee,.. po-iOf 10 July I . ' 9 16 it....
efl.ctive doll 01 Docket 200921. Such IPPI~

CllioM ....ilt bf accepted IOf • I*iod 01 J
monlll• . at whicll lime we will th.n ,110
bov in .CC8f't ing .pplicot i"". from . ny Am. ·
'ou, Ex". CI... licen."".

7. M,ny comments exp,essinglllr""ment
....tll 0.. 1"_1 also ex"'..... concern
~ lilt lO>1ini.tr.ti•• problems ....idI
could .iII in implen"'''l ing • _rking
wou m. I...... itably. 1 lingle ClII.... wiI be
.to:rues\ed by ....... lhan 0.. appIicanl .•nd
I......... _i11ly I"'" _VS 10 hlndle ...ch
liluat>ons: 11 on I.... he... 01 ....ich 01 lhe
.n·.I1""rS has '-n licensed the longest (Of
tho ""rli..ll; or 2) on lhe basi. o t which
roque.t ....as . "", i. ed fin l lor pr oc...ing.
Cons idering Ihe m.npo.....r 1...1.01. fOf
hand ling 'PpiiCllion proces.ing. _ ho• • no
.lternalive but 10 adopt tM I. n er .pproadl
To do oillerwi.. """,Id tr_ndously delay
lhe proal5ing of .U amol... ,PPGlions.
Ama~ EXI" 0 .. and on-•. Mor_....
bec:ouse .....~I permil an .pplicant 10
req .....1 __.1 ClIIs..,.. ,n orde, of

pref..-_.. lher . should til I instances
wilerI' .n ,ppic.onl cannot lilt , 11 •., of
hi. choH:e.•Ithougll it m.y nol ha .. been hi.
lirs' choice. All .pplications to' SPecific ' X2
c.ll.igM .hould be tiled on. Form 610. w ith
.n .1TIch nl listing tile ClII.ign. delired. in
Ofller of pr nc". and .hould be .,m 10
1M FCC off iCIIS in GettYsburg, f'emsyl ...it.
The hling I.. i1 $28 if no •..--.1 is desired.
,m S29 if .......1 is desired .

8. We." adopting an effecti.. <Sat._1
btvond tilt , .._ dote of Ihis Report.nd
Ord". and _ ..,;U not tcceP1 "' n...1y
filed .pp-lic:al"'''. Th is ";11 i Ihl t 1111
news 01 Ihis 'u1e m.king ....il1 r..ch most
....ateu" SO that they ""ill II, . , . ufficient
t im. to lI"l h.. til. nec..llry inlormation and
'Whc,tion tor ms required. W. recommend
lhot request. lor ."ificltion of ~t records
.nd licensI dlles not be d1r«ted 10 I....
eommislion. Arna-teun moy _k licensing
inlormMion in eommisoion files .t our
W.shirqton. DC. . oIlas. or they may
."""" sudI ;"IOfmotion wit .,... duplication
COf\lraocto< . Roq....." 10< sucll ,nformation
made 101M Commission woll be honored.
Ho__• bec.ou.. of 51.11 l imilOt ion. ,nd
olher priorit~. such requests ...e not likely
to rece i.e immediar. altenl;"n .nd could be
del,yed. th..eby Clu.ing I I".. 01 po.iti"" in
tho liling 5IQ"'IlCe. Addi tionally. 10 insu..
thai oppIant. requesting 1 X2 C11l1s""./ully
comply willi lhe req...i......" for licensing
lI-=k!'"ound docurnmtalion. we "",lAd like
10 et.ify . uctly wtIat must be ..tmmed
Iv> appIiclnl may submit ,; tIW .. o<iginal
lic:ense. • photocopy 01 an o'iei..1 Ioc.-.
or • pl'1otoeoPY 01 ••00000ill<l listing or
"",rce. SUCh IS llIe Radio Amol""'" CM~

book. W....n 'UCh 1 , "'-'rot i. u.ed. t....
• wlicont should include. pho,ocOllY 01 t he
Iitl. p.ge ot Ihe SOUrce \/IIh ich indical.. its
l il l•.•nd dal.. of co_Ill" . W. ClnllOl
' <:eel'" .'lid..i" 0< •..."n .tltemen1< from
. ppliClnlS. since It\rv eonnol be _ilied,

9. As "'~. _ • • dele1ing IhI
....lIbollly of " on rnemor.....•• alls.ivns. Les
lhan • dolln comment. d .-ICIly _....-I
our ",_I 10 dell1e the ...ilabili t't at
such call...... indiclting 1 ver-.I IIct. 01
int....1 lmong IIIe many com....ntOf... Argu
m.nU Olated lhol .ince til«, _ • •••1,·
I"ely .mail numbet- 01 r'(JJest•. the addi·
lion,l mal\l>OWl' .rIff l X2 I"'tlf c.lI.ig"l
wIlich would be g.aine<l I,om IIIe del.lion
"",uld be min,mal. While _ ,..lilt tM "in
memoriam" .tltion m.y indeed be • "i!ful.
10 • .-e.ttlll .mat....r. ... hawe lound
instances 01 ._of such c.olli"". In .,...
Notice 01 P,QPOSed R,,10 Moiling, _ aud
lhe d,fficullY ,n many instances <if <1.1....·
m,ning ......1"" 0< nol lhe ...,dence 01 thit
deceased' . membership ,n lhe appIic.nt d ub
i• • • lid. While moS! comments 19"""" 11'0.,
the lIu,den of prool should Ii. with the
.pplic.nl . no comment ind icaled ••alid and

Class lio....~ who _. lir~ licensed at

~ 2S Y_' 190 and...no do nol now hold
lX2 ClII.9!S. Allhe end 0111... period. _
'NiI1 then .110 t>ev;" ICOI'PII"9 .pp1alio....
10< .pteific: 1X2 calf.... from Arn~....
h u . Oa... lice,*," who fi"l obtlino!<lthat
cia.. of licen.. priOf 10 November 22. 1967
Ithe effecli•• dole 01 Doc ket 15928). Such
applica tio n.....ill be . cc.pted IOf • period 01
J mont h•.•1 which tim...........ill then .110
begin accepling .~iCllioM hom Amate..
EX ira CI... licensees ...no li" l obtaired t hai
dass 01 licenst prior 10 July 2. '914 hilt
rei..... due 01 Dockel 20092l. Such oppIica-

e
UNDERSOLD!

CO/'I$iS.lent w,th lOme m.o_. 01 ~i1Y.

~.. , _ 11110 bel..... 1hol 0fICI! the ~old

Ii....... .. h.aw "-' ..~t. 0PP0<1....t't
'0 obWn 1 X2 etllsig.... ..nal.... sud> ClII ·
•ign. rem" n 1hould be ....<11' ,,"il.ble pro
!l'ess."eIv 10 mor. recent lian......

6. Accordingly. _ hi• • dR1..mi ....d 10
pha•• 01.11 the I.nure requirem.nt in ,he
lollow ing m. nn..: All pr ....nt Am ' tlur
Extr ' au. holde.. of 1X2 ClII.i!J" ....ill be
gi.en .n UChAi.. J month "",iod 10 reqvest
I diH"'enl SPeCific 1 X2 ClII.ign. During , hi.
period. _ "';11 11110 accept ,ppalior>s IOf
...,cific 1 X2 call.... lrom Am..... bUI

SUMMER TI ME SPEC IALS

FOR

RCA SUPERCARFONES

1WO MET ER MO B I L EERS

WILL NOT BE

lic.....,y. Other comm....u ,...,hated thlt
",,-,- ity .. not . 1....Vi . n ,ndial-ion of •
p.-olic'-'t OP'''''o< woth much pubhc _ .
rice. and t1wdore i1 no1' ",hd g it ... ion to
uw for the '''''''ent 0 1 , 1X2 c.oll'ign.

S. W. beli...... thlt the ..gument. IOf
ret.ini ng I I.rge me..u•• of tenure ;ISS<>

dlted WIth 1X2 ca.llsignl hI" lim ited merit .
T'adi' ion,lIy . lX2 c. lI.ign. h• •• been I •• il·
.b1e only '0 tho.. p...onl .....no h,ve be.n
Iong-t"m , m.lO...r... Such collsill"l. beCl .....
they ar . ,n very stroM ...pply. must _

~~y til 'I' """"'" in """" m.._ . and it hal
samed the l.iI'est p«,a.du ,. to 1110\ lhem

Frequency range: 148 to 174 mc
Output power: 30 Watts
Receiver sensitivity: .35 microvolt for 12 dB SINAD
Standby drain : 200 rnA.
Fully transistorized rece iver and exciter.
Plug in any tone coded squelch accessory designed fo r 12 volts.
Wh ile t hey last - ON LY $175.00 each, with accesso ries.

2 to 5 units $160.00 each
6 or more $150.00 each

ACT NOW, AT THESE PRICES WE WON'T HAVE THESE RIGS
VERY LONG .

PORTABLE USERS: We still have a few RCA TACTECS available for two meter
use. Prices start at $315.00 each. Call any evening for details. Telep.hone Number:
312·627·3540

These rigs are ideal for (VI.{) meter ham or commercial uses. No
conversion needed for the ham band.
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.. .$199
. .$138

. . .$138

. $18. 50
18.50

.. 32.50
. ... 15.00
..... 8.25

TOROIDAL
CORES

(specify m ater ial l

T -200 ••• $3.00

T ·8 0 • • •• $ .7 5

T-68 •••• $ .60

T ·50 •••• S .50
T·J7 ••• . $ .40
T ·25 • • • • $ .30
Beads $1 .75/ d ol. .

..

(cellsigN will> ido<>"CII1uIfi. 1m !.
m Thow Amateur htll a Hou_

eligible under tM provi.ions of Section
91,511al I... _e;!ic " .....igned 1 X2 con·
.ig<> m.., sPeCify in _;, Ipplic:ltions more
than 0.... cell.ign in order 01 prel..erIOI. In
tho", instance. where no"" '" the 1i1led
e. lI.igns If. av.il.ble. lh . appl ication will be
,etu rnl'd withoul ""tion unl . .. the licens...
h.. Itated that he will accePt.... lilt
dIoice. eny u"""i9nod 1X2 cal!sign.

iii ClIIIs.igns ....... ich h _ been u...... ignId
I.. morl lhIn .,.. y_ a.. "",,",,lIy ...,1
abIa for 'lISSigo.'lIill.

JO HNSON M INI AT UR E
VA RI ABLES

160-102 1. 5 to5p F ••. . . 53.00
1 60-1041.8 to 8 pF ...• .• 3 .05

1 60-1 0 7 2 .3 to14 p F .••• • 3 . 1 5

1 60· 11 0 2 .7 t o1 9 p F •.• . . 3. 20
1 60- 13 0 3 .0 to 32 p F •••.. 3 .4 5

MI LLEN
92200 2kW Antenna Tu ner ....
92201 3QOW Antenna Tuner ..
90652 So li d State Grid Dip Osc

NOW IN STOCK

HITEHOUSE & CO.
17 Newbury Drive , Amherst, N,H . 03031

PANEL DI AL
Millen 10 039. 4" x 3·9/32".
7% to 1 ratio. mounts on
front panel $12.30

COUNTER OIAL
Millen 10031. (}'99 turns
readout wit h 0 -100 vernier
d ial. ideal for t ransmatch, f its
'I." shaft $25.50

(g) Subject to .vailabilit y, a "" mary
stllion ..ill be iSlued the lOme typo 01
call1ign.1 t he one relinqui.hed u pon mod it i·
calion ot lieen", to sho .. Illation 1000li""
in. different colls.ign aru,

Ih! h OllPl .~ pr<Wide<! in Stetion
91.51(1). licer>sa. will not be ........
-",if", calls.ig... or ~Plrt cal......

callsign beginning wiltt tN Ielle< "W" WiN,
sub;erc1 10 .v.illbolrty. nor"",11v be "'9"«1
to ,n lligibleI~.

• • • • •

Millen t 6250 doal 2 5 5 pF 3kV • . • . . $ 43.25

Millen 165 20A sing l. 200pF 3kV •• . 2 4 .75

Johnson t 54-1 0 s ingl. 347p F 3 kV • • 34.60

R F Switch

M illen 5 100 1. 1 pole . 2 to 6 cos,
13kV fla sh o ve r. 20 A m p s $21 .20

BARKER & WI LLI AMSON

T r a n sm ining V a r ia ble s - R olle. Ind u c t <KS - Cou nte r D ials

Ai r W ound Coils - Cou p lings - Knobs - R ece iving V a r ia ble s

T oroids - A .F . Chokes - Coil Form l a nd more
F ,~

Mille n - E. F . J ohnso n - Bar ker & W illiamson · JW M iller · H ammar lu nd

Send FirS! C laS5 S tam p t or F lyer

sty le

MODEL 3 75 PROTAX™ e-costtton coax ial switch , rear contacts
MODE L 376 same as above, with side connectors . .. . .
MOD EL 4 25 TVI Filter, 1000 W _.. . . . • . . .
MO DEL 350 /204 Audio Phase Shift Netwo rk .
MO DEL CC50 Dipole Antenna center coa xial oonneetor .. . _...•.

ROTARYI NOUCTOR
229-203, 28

$32.00
Johnson
mH

G.R.

Add $1.50 to each order fo r sh ipp ing a nd handling . Prices subject to cha nge .

TRANSMITTING VARIABLES

"'II.. prefix .nd two lelle< luff,x. e.g..
W6A8. end 2x2 cell.... in A~kI........ ii.
end U.s. PO$SOUiORS.-

12! 1X3 alkig.. - Qlt.igns WIth I si"llia
lelle< prefi x and a ltv ... loll .. IUllix. '.g,.
W6ASC.

(b! An eligiblelOc1n.. will be POfmi lled
to ho ld onl y 0"" l X2 cell.ig n. Ho_ _ . I
licen," who. bY rea..,n o f for mer rul.
provi~ i on~. pre1emly hold. more t han 0 "'"'

such celhign. may conti"". to hold lho....me coli..... in lhe wmI coil.........
(d In thow i....'.neII """"ere.n applicant

i1 not lIig,ble for a -",rfic: call..... a 1X2

FEDERAL
COMMUNICATIONS

COMMISSION
Vi'-n1 J . Mullins'"'-.

cond...... melhod of verifying IIV stlb
moiled "ide""". Addltl~lly, It il _loom.
If _. t"-t I .-.. 1X2 call1ign il requelted,
IItt>ough IT\ilf>Y more lX3 Ind 2X3 cailligns
~ '-en issuo<l to IIV AmIt.,.. population
"' I ..nola, Il l ppel " tha t, in ....... iMU""",,,
the object"'" of the club 10 honor I de<:eased
rnemlMr i, ",condary to o btlining hi,
prelligc>us 1X2 CIII,ign for club u,e , W. will
the, efore i..ue no stich callsigns henceforth,
bu t will continul 10 r.now tho .. now
oumanding.

10- In view 01 the for09O""J a>nIider.
lionI, _ f ind thlt the I.,..e"d"..,u to Part
91, 1111 fonh in t'" .nld>od AppondI.....
on _ public: in",..t.~, .nd
necessIty. Tho aUI..,..ily for sud! .....nd
"*'II is. conuined in Stetions 4 (if .nd 302

end 303 of t he Comrnunic:ltio Al Act 01
1934, "' . mended,

11 . Accordingly, IT IS ORDERED, that
eft"",i ., July 1. 1916, P. rt 91 of l he
Commission', Rulel I nd Regul. tion. IS
AM ENDED ~ ,et forth in lhe InlChoed
~ndi • .

APPENDIX
P.r t 91 of e h.apler I of Tit le 47 of lhe Code
of Federal Regul'l ion, i. . mended ••
tollows'

1. Rule Sect ion 91.5 Ha) i. amendod to
,.-c! IS follows:
§91.51 Auignm..t of c.II ......

I.) •••
(1) A specific .......nod coll.ogn_ be

r. aignod to , proYious holder thefeof.
(2) A specific ........... Qllsign may be

tempar. ily auig.-..d 10 a _ci.1 eYOnt

stllion.
0) One una ..igned I X2 c.lI .i\ll1 (. cI II·

. ign hiving on. l.tt lhen th e num... I,
follo-d by two lett ). may be a..ignId to
1M stalion 01 • prev;o", holde, of • I X2
c:allsign.

(41 Ono JPOCIfic uneui9nod 1X2 cal....
....y be .uq.d to tIV .ution 01 .. Am.
t.... hUI CIa. licon.. ..no proYiousIy IVld
or pr_ly holds. 1X2 cal.....

(51 One ,peeific: .....ssignod 1X2 calls.itll"
moy be .uigned to the station 01 . n Am.
lIur Extfa a .1S lico-nwe .......0 submi t ~

denar Ihll t he held I ny amateur r.d io op ·
1I0r or st. lio n lieen.e. i.sued by . ny IO"ncy
of the U.s. Govermlenl Or bv . ny foreitll"
lIO"ernment, 2S 0' more yun ", \of to t ho
r_,pI date of an Ipplicnion for IUch........'

(6! EIf.:t"'" Octobw 1. 1916. 0..
JPOC.j", .....u.ogned I X2 ell11ign may be
a.OlJf"Id to 1M lU tion of an Amate.. Ex,,"
CIm lil;e...... who submit. evidence mit ~
,,," held lhat cle.. of lil::e...e prior to
Novem be' 22. 1961.

(1l Effective January 1, 19n. one
,pecific un. .. igned lX2 CI II~ign mlY be
.ISKp'lId to t he station 0 ' on Am. le.. Extr.
Cia.. Iicrt_ who submits ..idenee lhat he
, ...t Mid mit dassollicrttl1e pr \of to .luly 2.
197 4.

(81 EIf""'''e Ap,il 1. 19n . .,.. ..-cdic:
........,.-ed I X2 cotlsitll" _ be llIign1<l to
the 'U1ion of ... Amorl... Extra a ...
I~ who submit~ oYrdence t hat .... Ii"ll
held that c1a11 of lioan"" prior to July 1.
1916.

(91 Effecti. e July 1. 19n , 0"" lP8Cific
unassignod 1X2 c. lllign may be .ssigned to
tho .lI lio n of . ny Amateur Extr. a ...
liQlnlM.

001 The p",.i.lO... of p ,gr.ph~ 131
lhrOU\lh (91 of this Section 11 alto apply
to 1M iuuanol! of 2X2 callsigrts in AI.kI.
HlWIii. and U.S. pounIion1.

tb! • • •
2. Rule Section 91.53" amendo-d 10 'eed

at follows:
§91,53 Policie~.-.dprocedu,e. applicable to
lIl'9"menl of eali.ill""

10) • ••

(I! 1x 2 call'ign. - c. ll. ign, WIth I si ngle
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HAVE I GOT A
NUMBER FOR YOU!

toll free

800-325-3636
call

HAM RADIO CENTER
ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

HK-l
THE HAM-KEY
Now 4 Models

MODEL HK-l $29.95 DELIVERED
' OUAL LEVER SOUf EZE PADDLE
" FO R USE WITH ALL ELECTRON IC
KEYERS

'H EAVY BASE WIT H NON·SLlP RUBBE R
FEET

'PADDLES REVERSIBLE FO R WIDE OR
CLOSE FI NGE R SPACING

HK-4

HK-2

HK-3

MODEL HK-2 $19.95 DELIVERED
' SAME AS HK· l , BUT LESS BASE FO R
THOSE WHO WISH TO INCORPORATE IN
THEIR OWN KEVER

MODEL HK-3 $16.95 DELIVERED
' DE LUX E STRAIGHT KEY
' VElVET SMOOTH ACTION
' HEAVY BASE WITH NON·SLlP RUBBER
FEET

' NO NEED TO ATTACH TO DESK

166

MODEL HK-4 $44.95 DELIVERED
·COMBINATION DUAL LEVER PADD LE
AN D STRA IGHT KEY ON SAME BASE

·ST RAIGHT KEY MAY BE USED CONVEN·
TI ONALL Y OR AS A SW ITCH TO
TRIGGER A MEMORY

.ALL KE YSARE CO MPLETELY ADJUSTABLE

.ALL PLASTIC PARTS HI·IMPACT STY REN E

. ALL HAVE COLO R COOED BINDINGPOSTS

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

51. Louis, MO 63132
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10-3 TRAOI SI STOR S
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SC512 W/BA·' " SNIP Padt"

o IT'LL BE SYNTHESIZED SOON!
Watch fo' the SCl000 Syl1thesizlN'. 1800
c han nel combinations in 5 k Hz u eps!
oorv 1 .3" h igh .

o IT'S MOBI LE _ Eitner 5 Wat ts , 0 ' ,
snap-on tne eA- ' 25 W I. Amp. Moduiei

T n. modules snap-on in second. a nd
ilutomaticelty interconnect .

Unique " SNAP-PACK" plUll-in modules
pet"mil one tr.nsc:ei". to function as
tlvee'

11'S
EO t . e)

~ :/I"fI.U '3'hlb·~()}/
~~~~

0 l r s FIXED - With the AC·' AC
Supply " S no p Pack ," IA C- 7 7 Amp
supply ava ilable) .

SC512W!BP·' "Snap Pack"

o IT'S PORTABLE _ Over the shoulder
- w ith t h e gp-, Portable Pkll. Inc ludes
Hh VV Duty NiCad BoIttery Modul e, 19"
unbr8Olkoble WhiP. Carrying SHap &
Charger. Rubber Helica l BNC Ant . avail ·
able.

Desig ned and built in t he U S A for toda y's t o ugh operati ng conditio ns, Spac Comm f ll.tu'u "no frills, no gi m m icks" ... just SOlid.
top-no tch per formance & Versatility. The Ita t e ·of ·the·art design inc lude s our exc l us ive H o t Car rier D iode Mi x er w hich d elivers intermod
rejection second to none; 0.3 uV sensit ivity; · 9Od S selectivity . ±30 kHI; extre m e ly low cu rrent d rein; end, ligh t ·weight but rugged
cOnstruc1iOn. AUd io quelity Co n b01h trensmit end receive ' is prObably the best on the merket. SC512 _ 12 chan. SC560 _ 6 chan.

SEE YOUR DEALER FO R A DEMONSTRA TlON !

AMATEUR RADIO IS OUR BUSINESS

I 68 N. York Rd" Willow Grove PA 1 9 0 90

N P none: 12151659·5900

C. CALL OR WRITE FOR BEST DEAL
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A TlAS

2 10X 80 THRU 10 MTR S. • • • • • • • $ 649.00
215X 1 60 TH R U 15 MTRS. . • • . .. . • 649.00
220 CS A C SPKR CO N SOLE 139.00
200PS PORTABLE A C SUPPL Y 95.0 0
DMK PL UG-IN MOBILE MOU NT .. . • 44.00
MT·l M O BILE ANTENNA MATCHIN G
TRANSFORMER . • ... • • ..... . .. .. 24.00
PC- 120 NOISE B LANK ER 48.00
lOX CRYSTAL O SCILLATOR (M A R S)5 5 .0 0
00-6 DIGITA L READ-O UT U N I T FOR A L L
ATLAS TRAN SCEi VER S .••••.••• 199.00
BRAILLE DI AL INSTALLED F OR THE
BLIND O N ATLAS 210X /21 5X N/C

BRIMSTONE

MODE L 144 2 METER FM TRANSCEIVER .
25 WATT 143 .00 TO 149.99 MHZ. DI GITAL
DIALED 5 K H Z ST EPS. N O C RYST ALS T O
BUY. 142 MHZ MAR S COV ER AG E
OPT IO N A L ...•...••..••••••••• 650 _0 0

COlli NS

KWM-2A T RA NSCE i V E R .. . • • • .. 2 .120.00
75S·3C RECEiVER . . • . • .. • • • . .. 1. 593.00
3 2S-3 A TRAN SM ITTER 1,840.00
5 16 F- 2 POWER SU PPLy . . . . • . ... . 265.0 0
30 L -l L INEAR AMPLIF IER ...•... 973.0 0
3 12 B-4 CO NSO L E .•.•.••••••• .•• 3 60 _0 0
312B-5 CONSOLE/VF O . ...••. . .. 759.00
51S-1 R ECEi V ER ... •.... •. . .. .2 .927 .00
55G · l PRESE LECTOR SlS-1 200HZ T O
2MHZ . • . ... • • •. .. . . •.. . . . . ... . 3 73.0 0
302C·3 WATTMETER .••.•..• ..•• 24 0.0 0
D L -l D UMMY LOAD 173.00
CP-1 C R Y STA L PACK K W M -2 A 487.00
MM -2 M 081LE M i CROP HO NE •.. ... 40.00
SM- 3 D ES K M iCR OPHO NE 100.00

D R A KE
R 4C- RECE iVER .• • . • . .. . • • • ... 599.0 0
T ,4XC TRANSM ITTER •..•••••.•• 599_0 0
TR -4C TRANSCE iVER •....•... .. 599 .95
A C-4 POW E R SU PPLY 120 .00
M S-4 SPEA K E R •••..••....•.•.... 2 4 .9 5
4NB NOI SE BLA NKER R-4C .••.. .. 70_00
2 50.500. 1 50 0 HZ F ILTERS FOR R -4C
EACH ... . . . .. . . . .. •. . . . . .. . .• • • 5 2 .00
3 4 PN B NOISE BLAN KER TR -4 C 100.00
RV -4C REMOT E V F O TR -4C 120,00
D C-4 M O B I LE POWER SU PPL Y •••• 13 5.00
MN -4 ANTE NNA MATCH BO X .. .. 11 0 .00
MN-2000 A NTE N N A M ATCH BOX . 220 .0 0
W -4 WATTMETER 1 .8 T O 5 4 MHZ . . • 72.0 0
WV ·4 WAT TME TER 20 t o 200 M HZ . . 8 4.0 0
L ·4B LINEAR AMPLIFIER 89 5.00
RCS4 REMOTE CON TROL AN TE NNA
SW I T C H • . . .••.. ..... .. ...••. .. 120 .0 0
C 4 STATI O N CONT RO L CO N SOLE 419_00
70 72 H A ND HELD MIKE ....•••••• 19 .00
70 7 5 DESK T OP M iCR OPHO NE •..•. 39 .0 0
T V ·300 HP HI GH PASS F ILTER .....• 7. 9 5
T V-3300LP L O W PASS F ILTER ..• .• 19.95
SSR- l GENERAL COVERAGE RECEIVE R
. 5 TO 30 MHZ . . • • .. • • • . • . • ... .. 350.0 0
DSR -2 V L F ·H F D IGITAL R EAD-O U T
RECEi VER . . . • . . . . . . . . . . . • . .. 2 .9 50.00

SWAN
700CX TRANSCEi VER ... . ...•. . . 64 9.9 5
117XC CONSO L E SPEA K E R A C/PS . 159.95
141 17DCMOBILEP/ S .• . .••. . . . 18 9.95
5 1OX CRYSTAL OSCi L LA TOR • . .•. 67.95
45 M OB ILE ANTENNA ALL BAN D l K W
PEP MAN UAL SW I T CHI NG , NO COILS TO
CHANGE ...••••.••••••..•••... 114.9 5
74 2 MOBIL E TRI -BA N D 20 4 0-80 MT R
E L EC T RO NI C AUT OM A T I C B A ND
SWI T CH I NG 500W PEP •• .••• . . .. . . 79 .95

Te2A BEAM ANTENNA 2 E L 1 0 -1 5 ·
20 •...••. .•.. . ... .. . •••••• • . .• 12 9 .9 5
TB3HA BEAM ANTENNA 3 E L 10-15-
20 ........•.•••••••........ ... 18 9.9 5
TB4HA BEAM ANTENNA 4EL 10-1 5 ·
20 .......••.• .••..•. . .... . ..•• 24 9.95
Me40H 2EL 40METERS 199 .9 5
VX-2 V O X .. • •. . •. . . •. . • •. . . .... 4 4 .9 5
F P-1 PHONE PATCH . .. . . .. . .. •. •. 6 4.95
SS 16 B KI T ..... . ... ... ..•.. .. .. . 99.95
1200X LINE AR AMPL IFIER •.•••• 349_95
M A R K 11 LINEAR AMPLIFIER .•.. 849.95
S W R · l POWER I SWR METER O,lKW
3. 5-150 M H Z. BO-239 CO N N ECTO RS . 21 .9 5
SW R ·3 SW R METER 1 : 1 to 3 : 1 SWR F ROM
1.7 T O 55 MHZ, SO-239 CONNECTO RS 10.9 5
F S-l FIELD ST R E NG T H M ET ER 1.5 t o 200
MHZ.O 10 RELA TI V E SCA L E METER 9.95
WM -2000 IN·LlNE WATTME TER SCA L ES
TO 2oo0WATTS 49.9 5
W M -3QOO PE AK READIN G WATTMETER
READS RM S POWER , TR UE PEAK POWER
OF YOUR SS B S i GNAL . •. • • •. .. • . 6 6.95

TEMPO
T EM PO O NE 5 BAND SSB T R A NS
CE I VER . . ... .. ..... . .•••••• . .• 399.00
TEMPO O N E A C POWER S UPPLY .•. 99.00
TEM PO DCllA D C POWER SU PPL Y 120.00
T EM PO V F / O N E EXTERNAL V FO . 10 9.0 0
TEMPO DFD/ ONE D I GI TAL FRE O UENCY
D ISPLAY F OR T EMPO ONE 189 _0 0
TEM POI FMH 2 METER. 6 C HA N N EL
HAND HELD F M T RA NSC E I V E R •• 199.00
TEMPO V H F / O N E SYN T HE SIZED
D IGITAL READ ·OUT 2 ME TER TRANS·
CE I VER .....•• . ..•••.• .••••.•. 49 5.0 0
TEMPO ss e / ONE sse ADAPTOR 2 METER
F OR V H F /ON E • • ............ ... 225.00
PS·1435A MA T CHING A C/PS FO R VH F I
O NE •..•• . ..• .• ....• . .• .. . . • • .• 69 _0 0

CUSHC RA FT ANTENNAS
A 147-4 146 -148 MHZ 4 E L BE A M .... 14 .50
A1 4 7 -11 1 46-148 MHZ 11 E L B EA M .. 23.9 5
A14 7-22 146-148 MHZ 22EL B EA M •. 6B. 50
A 14 -V PK V E RT POLE ST A CK ING KIT
TWO 14 7-4 . •. . • . . ... . .. . •.... . • • 1 9.95
A 147VPK VE RT POLE STACKING KIT
TWO 14 7-11 .. •. . ... .. . . . ... . . ... 2 2.95
A220 -1 1 220-2 2 5 MHZ l l E L B EAM .• 2 1.95
A449-6 449MHZ 6E L B EAM ... ....• 14 .9 5
A449·11 449MHZ l lEL B E A M 19.95
A F M -4 D 144-148 MHZ J -POLE •.•.•. 52. 50
ARX -2 RINGO RAN GER 135·1 70MHZ26.50
A R X-220 RINGO RANGER 220-225
MHZ . .••. ....•• .•.• . • . .••• • . . .• 26.50
AR X -450 RI NG O RANGER 43 5 -4 50
MHZ . . . .. . • • •. •• • • • . . • . . . . .... . 26.50
AR -6 R ING O 50 -5-4 MHZ . . . • . . • • • . 23.50
D X -120 144-148 MHZ 20EL OX ARRAY
BEAM ... ...... ..••...••••••..• 38.0 0
DX-l BN 1·1 S A LUN FOR DX ·120 .•• 10 .9 5
A50-5 6 METER 5 E L BEAM 38.50
LAC·l LIGHTNING ARRESTOR ACCEPTS
O N E PL ·259. O N E S0239 . ..• .. . .•.• 4_ 50
L AC -2 LIGHTN ING ARRESTOR PL·259
E AC H EN D ........•••.•••••...•• 4_50

BA RKE R A ND WI LLI AMSON
375 PRO TAX ANT ENNA SWITCH WITH
A U TO M A T IC G ROU N D I NG . 6 PO SITION
REAR MOUN T ED 5 0239 CONNEC·
TOR S .••. . .•.. . . . . ...... . . . . . .. 18 .50
376 SA M E A S ABO VE , 5 POSITION S I D E
M O U NTED SO·239 ......••••.. ..• 18.50
377 CO A XI A L ANT EN NA C H ANG EOV E R
R EL AY . SW I T CHE S ANTENN A FROM
TRANSMIT TO RE CE I VE HANDLES 2KW
PEP. DC T O 15 0 M HZ 50 -239 CON ·

S1ep
E1ectro:.:1ics

NECTORS. 115V /60HZ .... .. ..•.•. 14 .9 5
334A DUMMY LOAD WATTMETER . DC T O
300 MHZ D . C. INPUT RAT ING 1000
WAT T. 4 C A LIBRA TED MET E RED
SCA LES . O-TO. 0 -100 , 0-300. 0- 1 000,50 -239
CONNE CTO RS. 52 O HM .... . .. . . • 14 9 .9 5
374 DUMMY LOAD WAT TM ETER , SAME
AS ABOVE EXCEPT DC RAT ING 1 500
WATTS INPUT . • • • • •.. • • . . .. . .. 175.00
370 ·10 PORTABLE WHIP ANTENNA
WINDOW MOUNTED IDEAL FOR A PART ·
MENTS, T R A I L E R S. BOATS, MOTELS ,
EMERGENC Y CO MMU N ICA TIONS,
POW ER RATI NG CW/SSB 3 60 WA T T S
BANDS 20, 1 5. 10 . 6 . 2 . AND DB , WHIP
EXTENDED 5 7". RETRACTE 0 23" . 29.95
CC50 DIPOLE ANTENNA CE NT E R H EAVY
D U T Y , WEATHERPROOFED •• . .... . 7 .50
850A BAND SW I T C H I NG PI ·NETWOR K IN·
DUCTORS 2KW PEP. 80 THRU 10 81 3,
4 -125A. 4 -250 A , 4 4 0 0A. 4 ·10 0 0 A ETC66.75
852 BAND SWITCHI NG P I-NET WO R K IN .
DUCTORS. 2 KW P EP 80 TH R U 10
3CX 1000A. PL-172, 3 -400Z , 3 500Z
ETC .. . ..•••••.•.• ...... . .•••• . 66.75

M IN I·PRODUCTS

HQ-1 HYBRID QUAD, ELEMENT LENGTH
11 FT. BOOM 4 % FT. T U N IN G R AD I US
6 ' 2 " WT . 1 5 LEIS., BA NDS 6. 10 , 15, & 20
M TR S. 1200 PEP, F IB RA T IO 1 2 t o 1 7 D B ,
520 O H M .••••.••••..•. .... .... 109 .50

LARSEN A NTENNA S

JM1SO 2 METER FM ANTE NNA 5 /8
LOA DED 144 -1 74 M HZ W ITH MM/LM
MAGNETIC MOUN T. W ITH RG-58/U
COAX .... ... . . • . . . •• . . . . . . . ... 35.00
J M 1 50 2 METER F M AN TENNA 5/8
LOADED 144 ·1 7 4 WI T H G C/ LM GUT T E R
CLAMP M O UNT WITH RG -S8/U
COA X .••••..•.••••• ..•••..•••• 3 5.00
MM/ LM MAGNETIC MOUNT O N L Y F OR
USE W I TH 5 / 16" X24 THREAD I N 8 ASE.
COMES WITH RG 58 /U COAX 1 2.50
GC/L M G U T T ER CLAM P MOUNT O N LY .
FOR USE WI T H 5116" X24 " TH R EA D IN
BAS E, COME S WITH RG -58/U COAX 12.50

TEN·TE C

TRITON I V TRANSCEi VER •..•••• 69 9.0 0
252G POW ER SU PPLy . . .•. . . .••• . 99.00
252G POWER SUPPLY/VOX • • . . .• 129.00
207 AMM ETER ... . .. ... . . . . . .. •. 14 .0 0
245 CW F ILTER .. . • ... •. • • . •... • 25.00
215P MICR OPHONE PTT ..•...•••• 27.50
2 51 POWER S U PPLY 9 A M P .•...... 79.00
206 CRYST AL CAL IBRATOR ..•••• 26 _9 5
208CWFILTER . ........... . ...• 29.00
KEYER KR -5A 38.50
KEVER KR ,20A . . •... .. • • . .. . .. . 6 7.5 0
K E Y E R K R ,50 . . . . . .• . . . .• . . . . . . 110.00

REGENCY

HR-31 3 2 M ETER FM TRANSCE IVER,
3 OW. 144 CH 13 .6 V . D. C. . .•. . .... 269.00
HR -2B 2 METER FM TRANSCEI VER 15W,
1 2CH. 1 3 .6 V . D. C. • • • • • .. . . . .. . . . 229.00
H R-6 6 MET ER FM TRANSCE IVER 25W.
12C H 13 .6 V .D .C..••. . . . .. . . . .. . 239.00
HR ,220 220 MHZ F M TR A N SCE I V E R l OW
12CH 13 V. D .C. ... . . .... . . ... . • • 239.00
HR -440 440 MHZ FM TRANSCEIVER l OW.
12CH, 13.6 V .D. C.. ..... .... . .. .• 349.00
P-11 0 A C POWER SUPP L Y 11 7 V A C T O 13 .8
V DC FULL Y REGULAT ED 5 AMP
MAX • . . .•• . . . . . ..• . . • ..• . . . ..• 49.9 5

WE PA Y SHI PPI NG V IA U .P.S. OR BEST W AY O N A LL A D V . :R T IS ED ITEM S. T RA D ES T A KI-:N O N NEW EQ U I PMENT. WRITE
FOR SPEC I A L PA C K A G E PRI CE O N COMPLETE ST A T IONS . SA T ISFACT I O N GUAR ANTEED . W E ACC E PT M A ST E R C H A RG E,
N .C. RESIDENTS ADD 4'" SA LES T A X . PHON E BIL L SLEP ( 704) ~24·7lH 9 M O N . THRU FRIDA Y 8:30 - 6 :00.

S1ep
E1ectro:n.ics

Co_ P.O. BOX 100, HWY, 441, DEPT. 73, OTTO, NORTH CAROLINA 2B163
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S. D. SALES CO. P. o. BOX 28810 DAWS. TEXAS 75228
ALARM CLOCK KIT SIX DIGIT LED 2102 1K R..... ·' • • FOR '12.15

Ne.... IInlt, We bought. load 011 • IUper

Thousands of hobbyists have bought and built our origInal clock kit dRI, hence tl'li. '..,IUlie pr~.

Unlit '.'lld lor SCIONS Speed.
and were completely satisfied . But we have received many requests

MOTOROLA All IC'Sfor an alarm clock kit with the same value and quality that you have Brand neW' , 'Ielory prime. Hard to lind , but still
come to expect from S.D . So, here It Is! used In a ....r.8Iy 01 project• . (See Ihe ATL Cook.·

THE KIT INCLUDES: book by Ho..... rd W . Sams .)

1 Mostek 50252 Alarm Clock Chip MC724P-59c MC780P-89c MC791 P-69c

6 Hewlett Packard .30 In. common cathode readouts. MC725p·59c MC785P-49c MC792P-59c
MC164P-4ge M C787P-8ge MC799P·59c

15 NPN Driver Transistors MC767P-69c MC788P-49c MC9704P-89c
2 Switches for time set MC771P-49c MC789P-59c MC97(l9P-69c

2 Slide Switches fo r alarm set and enable MC775P-89c MC790P-89c MC9750P-69c

1 Filter Cap $9.95 3 DIGIT lIED ARRAY - tsc ~:m
4 IN4002 Rect if iers MV·50 TYPE LEO',

~fl.ll'l'lCWlX ~111r/llO"'X

1 IN914 Diode 10fOfIl ClU3UIoI8. 3 1Il " " ·3 611:0 _.11> ono

1 .01 Disc Cap '-- ~. ..- .. '-Y_. ....._ ......._tt.,_
15 Resistors PCB - 3.00

= _.__,~31ota

1 Speaker for alarm XFMR - 1.50 SALE ON CUT LEAD SEMICONDUCTORS

1 LED lamp for PM indicator. LMdI ..~. cuI lor PCB Inserl_ , Shll ......y \/SMilie ,

l N9UIl N4148 . , ... , ..... , .. . . . . . ... . I00IS2

60 Hz. Crystal Time Base lN40021"'mpIOOPIV . . . - . . . . . . .. 40 /11
IN474S... 16V lW Z.n~ . . . . . . . . . . . . ,20/ S1 ALL HEW•
EN2222 NPH T'....;,"o< . . ......... 2$ /11 UNUSED.

FOR DIGITAL CLOCKS $5.95
EN2907 PNP Tr..,Slstor . ............. ,2$ / S1 SOME ARE
2N39Oo1 NPN [)rl_ XSU. .. -- ...••.. . - 25/11 HOUSE'
2N3392 GE P....mpXll r. . . ., ........... 25 .S1

S. D. SALES EXCLUSIVE! C103Y SCFt. 8OOMA. scv. .. . .. ......... 10/S1

SLIDE SWITCH ASSORTMENT
KIT FEATURES:

0..- _ _ 1______

~A . 60 Hz output with accuracy comparable to adigital watch. ----- _. ..,. ...._~......_.._ r" .... _

B. Directly interfaces with all MOS crcckcmps. ~ ,\0.00 T - --- - - $poaoI - ' 1 "" l ', ,''.,,
DISC CAP ASSORTIIENTC. Super low power consumption (1.5 Ma typ.) 1.'1'&0 'f0 PC lead• . AI IHat 10dilleren l

rlD. Uses latest MOS 17 stage divider IC. ~\,)'i ••Iu... Includ.. .001 •.01 •.OS.

E. Eliminates forever the problem of AC l ine gllt<;hes .
plu. other . t. ndard •• Iu•• .

10 FOR 11

F. Perfect for cars . boats, campers, or even for portable UPRIGHT ELECTROL'fT1C CAPS
47 mid 35 V·l 0/SI 68 mid 25V..s ISI

clocks at ham field days. BrtlMl ne.. by Sprague . PC INd•.

G. Smal l size. can be used In existing enclosures. RESISTOR ASSORTIIENT '"'~~:'5"4 and 10"4 . PC INd• . I I
Kit includes crystal . divider IC. P.C. Board plus all other necessary " eee mix 01.-'Ull, . 200112

parts and specs. , 1000 liFO FILTER CAPS
_ S l'II'\ItC.~_ e c, _
___ Cbi... . ...

MaS 4 DIG IT COUNTER I C 101'1 " "" _ hw"'_ ..". .-_ .• O .S.--r · IO< S'

All In one 28 PIN DIP. 4 Decade oountt31'3. latchee, MUX ctrecne. d i. pl.y decoders , et c. FAIRCHILD IIIG LEO READOUTS
F8lItur8l: SVOC operahon, 2S MW powe r conaumptfcn , BOTH 7 segment and BCD outputs . "bolI .M1...,.,_IO_...•....·___ .. _ _ _
Perfect lor DVM'. , Irequency meters, tach·s. etc. Can be cascaded for more d igit •. 15002 -

or__ T_ _ _ . s.--Ioor__."""! ..... .-
$8.95. --- i)oPiCIl , YOU R

"0 . '" CommonA~ CHOICE

8008-1 MICRO P ROCESSOR
'NO - 503 ComfftOtl ea,_ SI .50H.610<S7.50

DUAL 741C {5551) OP AIIPS
New Units . High speed 8008. Alln(llll tw ice as I_I as un ils.:lld by otl'lors. Still a very versatile M,nl d ip. N_ hOu" numbe<ed un ,ts
and widel y used MPU. No data booiI, on ly pinout dat a included at th is pr ice, $12 .50 by RAYTHEON.
L1MITED OTY. 4 FOR 11

FET'S BY TEXAS INSTRUMENTS - SPECIAL 5 lor 11
11 0 1 A R A M IC fT1$.~lIuI_ ..___ fO«Z~... ,..0........

2S6X 1 BITS. Perloct lor 8008 Of amallsystem.1-UCh 8lI Ielephone dial. l hat do no t requira a --
""~

. Special S9c. 8 FOR $-4. .... "" - -..... """'"" *'" S. D. SALES CD.C-.... .-, _ .NoC 0 D

C& K MI N I T OGG LE SW ITCH - - -!... - .-. P O BOX28810.......... uP:J)'lI,' __5...

'7103 SUB MINI SPOT Center OFF . S lal - 99c . 00 01 !'OU' 10101 _ 1o ....P ""'"" OALlAS. TEXAS 75228
"'1'0'''11

TTL INTEGRATED CIRCUITS
~~..,. ORDERS UNDER '1 0

T __ K ___

"00 - ,g, "'" - tsc "" - see 741s.t - '00 0-' ADO 75c HANDLING ."., ,g, "" - '" "" see 14157 '" -- - ---• - -
"'" - ,g, "" - '" "'" - esc 14161 - see
'''''' - .. "'" - '" '"'' - '" 74164 - 1.10

""" - zse "., - esc "" - '" 74165 - 1.10 ORDERS OVER $15 CHOOSE"'" - ,g, '''' - esc "" - '" 74174 - see
74504 _

'" 7473 - sse 74121 - see 74181 - ' '''7. ' 0 - ,g, 7.74 - ase 74123 • '" 7.,91 • 1.25 $1 FREE MERCHANDISE1411 - zse 7475 - eee 74,., - zse 74192 - 1 25
7. '3 - eoe "'. - see 74153 - 7" 74193 - ' 00



S. D. SALES CO. P. O. BOX 28810

DALLAS, TEXAS 75228

UP YOUR
COMPUTER!

21L02-11K LOW POWER

500NS STA TI CRAM

TIME IS OF THE ESSENCE

And so is power. Not only are our RAM1s

faster than a speeding bullet but they are now

very low power. We are pleased to offer prime,

new 21L02-1 low power and super fast RAM's.

Allows you to STRETCH your power supply

farther and at the same time keep the WAIT

light off.

8 for $17.50

TOUCHTONE KEYBOARD
SWITCH SET

By Controls Research . High quality long life switches
with keytops. For encoders. combination locks, etc.

12 switches and tops, includi ng 0 thru 9. Switch
contacts are independent, allows hook-up to any matrix.
Keytops easily removed.

$2.95 Set
2 for $5.00

4K LOW POWER RAM BOARD KIT
Imsai and Altair 8080 plug in compatible. Uses low power

static 21 L02-1 500 ns. RAM's. Fully buffered, drastically

reduced power consumption, on board regulated, all sockets

and parts included. Premium quality plated thru PC Board.

THE WHOLE WORKS

$89.95
Call your BANK AMERICARD or MASTER CHARGE

order in on our
CONTINENTAL UNITED STATES TOLL FREE WATTS:

';f W I

IAllKAMERIWD 1-800-527-3460
TEXAS RESIDENTS CALL COLLECT:

214/271-0022

1 MORE TIME
Please call between 8: 30 AM and 6:00 PM C.S.T. - Monday
through Friday . You may also call to check stock o r just ask a
question . However, only B.A.C. and M.C. orders will be accepted.
We do not ship C.O.D. (See terms of sale on o ther page.)
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K" KLM CIV. 13
Ml Molrix 11 5
M2 ~hn. 16 3
Me MHz 134
MS M,,,,,o 011. 86
M9 Ml",,__Mkh....

M6 M,ni M,,""o Mo,. lOS
M7 MoHOW'1 121
N1 N•• io",,1 M..ni p"x 101
N2 New-t,onocs Cll
N4 Nye Co. 71
0 1 Ohio $c. 1J1
02 ON_LINE 87
03 Op.o.l.a,o nics 1315
P1 P.Io ...., 147 . 158
'4 Poly".."pt"c 100
P2 Poly""ko 175
02 O .......n l 147
R1 R.d,o A m. CUbic 59
R6 R.die> Expo 22
R7 Rond..,. 88
RS RotoK.. 118
S2 S. O. 500... 172, 173
S22 588ls EIooc. 101
S4 5111f1 El.c. 171
519 5o hCom 137
56 50 _ T8Ch. 93
58 S!>8etrum Cotnm. 51
510 SST J6
518 S.o.ndo,d Comm. 65
512 Suntronics 127
• T. n T.c 19
T6 TPL Comm. 131
T1 Tro T* 133
T2 T,umb.. 11 87
T5 Tuck.. 23
T3 Tuft. 44 ·50
U2 U....co ·Rohn 14 7
U1 Uni_g' RMl.o 36
V1 V_lM,d 162
V" V.... 123
V5 VHF Eng. 1
WS W• • • MM. 8 1
W7 Whit. Ho... 165
W2 Wit..... 142,143
W6 W6RMliol62
W8 W71ZH 160
V1 V..... CIII

OSLs 145
e.tkl_ 153
SoI•• II, •• Book 155

o SUBseRIPT/DN

FROM 73 ...

Book. 138
To.peI 139
Compu ' .. Info 140
5ubs 14"

ADVERTISER INDEX
""'i... 114
Alde leo 11 8
Alden J6
Altil j 168,169
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AR RL·"'A 59
AST/Se<..., 11 9. ' 60
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............... 146
S"I '-I 167
fh,•• ' lJ o n lCS 89
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Com "S.e. 154
CR [ " c . 20
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K*"..., 161
K.nwood S, 37
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COMMUNICATIONS
RECEIVER

•
• SYNTHESIZED

ALL SOLID STATE
HI-PERFORMANCE GENERAL COVERAGE RECEIVER

The Model FRG-7 is a precision-built communications receiver with continuous
coverage (500 kHz to 29.99 MHz) featuring :

• Drift Canceling Circuit
• RF Attenuator
• Noise Suppression Circuit
• 5 k Hz Direct Dial Readout
• Ceramic I F Filters

• AC-DC or Internal Battery
• Hi Sensitivity
• Excellent Stability
• USB/LSB/AM/CW
• TripleConversion

Complete ly Solid State Ci rcuitry for Stable Trouble-Free Ope ration • Built-in Front
Mounted Speaker • RF Attenuator for Reception of Local or Hig h Powered
Stations • Outstanding Freq uency Stability through the use of Drift Cancellation
Circuit (Wadley Loop) • Recording Output Jack provides Constant Output Level
Regard less of Audio Volume Control Settings • 3-Position Audio Range Selector
1. Normal (Broad) 2. Narrow (Hi & Low Cut Off) 3. Low (Hi Cut Off) • Excel
lent IF Receiver for VHF/UHF Converters.

era so;
Yaesu Muse" USA lnc., 7625 E. Rosecrans, No. 29, Paramount. California 90723

Yaesu Muse" USA lnc., Eastern Service Center· 613 Redna Terrace, Cincinnati, OH 45215
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KLM Multl-2000 •.. already locked in
as the greatest feature-per dollar VHF transceiver .••

Now...both USB & LSD
for even greater value.. .lower,

beat-intlation pricing!
The great response to the KLM, Mulli-2000 VHF
transceiver by amateurs world-wide has now
made it possible to manufacture this fine set in
quantities substantially larger than the original
production runs. Resun . .. new, value-added fea
tures, lowered manufacturing costs.

KLM will now have more sets to sell so. with the
Multi-2000A. encourages the buyer by passing
along a substantial portion of the production sav
ings. Example : Former price, 795.00. Your
inflation-fight ing price today is 679.00 ... a eav
Ing of 116.001 But without extra cost you now get
Lower Sideband. making the KLM Multi·2000A
four mode equipment with NBFM, WBFM. SSB
(with both USB and LSB) plus CWoPower output
remains at 10 watts.

Here truly is the complete full feature VHF station
for base or mobile. It has both 12VDC and

115VAC supplies built-in, is actually ready to op
erate right out of the shipping carton. It offers
highest versatility and crysta l stability. Any of 200
channels can be selected instantly in 10 kHz
steps by three dials controlling the phase lock
loop frequency synthesizer setup. Continuous in
terpolation within the 10 kHz segments (144-148
MHz) is afforded by VXO for trans. f ree. and AIT
for receive. There are also three FM crystal posi
tions for frequent ly used channels.

Check the Multi-200QA panel in the photo. Note
the convenient, " people engineered" control ar
rangements. the simple, positive channel setup
and the many refinements that contribute to re
laxed. enjoyable conversations in any of four dif
ferent modes.

At your favorite deater or write direct.

•

17025 Laurel Road, Morgan Hill CA 95037
(408) 226-1780, (408) 779-7363

KLMelectronics

--

• 1... ·1 ...... 1otz- P!WI.. lock loop
• ynthMlzItr.

• s.p.r-. no and AIT lor luI,
_ •••rH:NonNllunoine-

• Slmpl8••nd/orfiOllkHz
~"C8P.blliIY·

• N6FM(WBFIll I SSB (USB6
LSB)I CW.

• Bu;II·1n AC 6 DCpo_r_...

• HolM bloInk.. . SquMch . RF
;8In Ml'Cf'Ol•

• ~111OWpo....
"""",.

• HIgh ....aitivlly (O.3uV lor
12db SINAD).

• SUP8flor immunity 10 ere••
mod. Ilnl.. mod.

• Bulll"n 1..1(c.lI) 1_ Incl
touch-t...... provllioni.

Economically priced 160W
solid-state Linear Amplifier

1&OW po_r out from MUIII-2000A
(or ~I.. r modllt l brlndt) ..Uh out luning. l.uIom8Iic AF _Itch
5 ·15W Input, SS8. CWo AM, fM . In" . 13 .5 VDC. AltO IU. 220.
BrCllld boInd ..• 1"'·I48MHz"tll'i1ft. 450~mode'" 1210 120W __


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180

