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Hey, CSers!
Try Hamming
It's Fantastic!
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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.

@£~ EW
ITS AWHOLE N ~vPERIENCE!

TWO-METER J:J\

G6-144A ~6 db.col inear with maximum gain at the horizon! D.C. ground
ed element. Super ior mechanical performance. Used extensively on re
pealers and fixed stat ion service across the nation. Tolal height: 117"
50-239 connector. Mounts on vertical pipe up to 1 3/4" 0 .0.

CGT-144 5.2 db. gain, 85" connear with deluxe swive l ball , no holes to
drill trunk lip mount. Includes 17 ' of RG-56/ U, connectors attached,
ready to install and operate. u

CG-144 (not illustrated) Same as CGT-144 less mount and cable. 3/8" SF·2
-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 selection of Hust ler mounts.
(Mount or cable not included).

BBLT·144 3.4 db. gain trunk lip mount mobile , stain less steel impact
spring, 17 ' coax , connectors attached, ready for easy no holes installa
tion and operation .

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

• Gain or G6-144A is
comp ared to a 1/ 2 wave
d ipole , Mo bi le an te nna gain
compared to 1/4 wave
ground p lane

BBLT·144
,
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TEMPO
6NZ
The Tempo 6N2 meets the deman d for a
high po wer si x meter and two meter
po wer amplif ier. Using a pair of Eimac
8874 tubes it provides 2000 walts PEP
input on SSB and 1000 walls in put on CW
and FM . Completely self-contained in
one small desk mount cabinet w ith
internal solid state power supply , bu ilt - in
blower and RF relati ve pow er indicator.

$795.00
The Tempo 2002 .. 2 meters on ly $695.00
The Tempo 2006 .. 6 meters only $695.00

TEMPO/1mb
So much fo r so l illie ! 2
wa tt VHF/F M hand held
6 Channel capab ili t y , solid
sta te. 12 VOC.1 44-1 48 MH z
(any two MHz), inc ludes
1 pai r o f crystals, buil t-in
charging terminals for ni
cad cells , S-meter, battery
level meter, te lescopin g
wh ip an tenna, in ternal
speake r & mic rophone .
FM'H~C 'o' M." .... llo $199 .00
con" .o,·I .... 'OO

.'''' bl •TEMPOICL 146Jl

As new as tomorrow! The su perb Cl-220
embodies the same general specifications as
the Cl-146A, bu t operates in th e frequency
range of 220-225 MHz (an y two MHz witho ut
retuning ). At $299.00 it is undoubted ly the best
value available today.

TEMPO CL220

. . ,a VHFI FM mobile tran
sceiver for the 2 meter amateur
ban d. 11 is com pac t, rugged ly
buil t and completely so l id state.
One channel supp l ied p lus two
channels of your choice FREE

144 to 148 MHz coverage . Muttttrequency spread o f 2 MHz. 12 channel
possible . Metering o f output and rece ive . Internal speaker, dynamic
mic rophone, mounting bracket and power co rd supplied . A Tempo " bes t
buy" at $239.00.

Tempo VHF/ONE
the "ONE " y ou've been waiting for

No need to wait any longer - this is it! Whether you are already on
2-meter and want someting better or you're just thinking of getting
into it, the VHF/ONE is the way to go.
• Full2-metllr band coverage (144 to 148 MHz for transmit and receive. •
Full phase lock synthesized (PlLl so no channal crystals are required .•
Compact and lightweight - 9 .5 "1009 x 7 " wide x 2.25" high . Weight 
About 4 .5 lbl. • Provisions for an accessory SSB adaptor . • 5-digit LEO
receive frequency display. • 5 KHz frequency selec t ion for FM operation.
• Automatic repeater split - sefectabla up or down for normal or reverse
operation.• Microphone, power cord and mounting bracket included.•
Two built-in programmable channels.• All solid state. • 10 watts output.•
Super selectivity with a crystal filter at the first IF and E type ceramic filter
at the second IF.• 800 Selectable receive frequencies.• ACCfisory g·p;n
socket. • $495.00

TEMPO SSe /ONE
sse adapter for the Tempo VHF/One
• Selectable upper or lower sideband. • Plugs directly into the VHF/One with
no modification. • Noise blanker built-in . • RIT and VXD for full frequency
covllrage. • $225 .00

TEMPO ISOLID STATE VHF LINEAR AMPLIFIER. 144·148 MHz. Power output
100ALIO o f 100 watts (nom) w ith only 10 watts (nom ) in . Reliable and compact .

Most of the above products are available at dealers throu ghout the u .S.

TEMPO
VHF IUHF AMPLIFIERS
Solid s tale power am putters for use in
most tand mobil e applications .
Increase the rang e, clarity, reli ab il ity
and speed o f two- way communications.

VHF (13510 175 MH z)
O"n POw" ()Y,P"' Mod", No . P"c.

2W 130W IJOA02 5199
' OW 130W I J OA1 0 5 179
JOW l30W IJOAJO 5189

2W SOW 80A02 5169
lOW 901'1I BOA10 5 149
JOW BOW SOA30 5159

UHF 1400 10 512 MHd
0"•• Po__ Dulpu' Mo d• • No . P"ee

2W 7rM 70002 5 270
lOW 7rM 70 01 0 $250
JOW 70W 70030 52 10

2W 40W 40002 5180
lOW 40W 40 0 '0 $ 145

21'1I lOW 10002 5 125
FCC Tv"," .ee.",.d ma,"" "'0 ''' ''' ~'' _

11240 W. Olympi c ewe .. Los Angeles, Calil. 90064
931 N. Euclid , Anaheim, c ent. 92 801
Butler . Missouri 64730

21 3 / 477-6 701
714 / 77 2-9200
816/ 679-3 127



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 23 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.

VHFiUHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:

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

ICOM EAST, INC.
SUite 307
3331 Toweewood Drive
Dallas, Texas 75234
(214) 620-2780



# 19 1 SEPT 1976

80
A 450 MHz Trans
ceiver for Under
$130 bringing
450 within everv
one's reach
W' HCI. K 1ELT

84 Space Age Junque II - updating the 348
by 30 years
W9CG I

74 How to Catch a eSer - practical hints
Fields

IJd1 92
PROM Memory
Revisited - getting
back to May's CW
blockbuster
WA6VVL

48
lJItrasimple Regu
lation wit h New Ie

power supply
design greatly sim
plif ied
WB0JLS

34
Th e S ur p risi ng
DORA Low Noise
Antenna - part II
Boyer

20
Ba lloon to Bal
loon! - another 73
first
W2NSD/'

4 Ne_ s.., Die
7 Be My GUMl:
8 Le«_ ,

12 Contest'
15 Ancient Amtor
16 Looki"'il West
18 New Produc::ts
90 I/O Editorial

124 I/O Report
130 Social Events
130 Ham Help
131 Oscar Orbits
132 FCC
135 HamburV"r
160 Prop-g.ltion
160 ReadBf SBrvice

COVER ; UP. up and away (art icle
begins o n page 201. Photo by
Sharry Smyt he .

73 Magazine is pubfished monthly
b y 73. toc.. Petertxxough NH
03458. Subscription rares are $10
for one year lNOrldwide, and $20
for three years. Second class
postage paid at Peterborough NH
03458 and at additioflill maifing
offices. Phone: 603·924·3873.
Microfilm edition - University
Micro flfms, A nn A rbor M f 48106.
Tapes - Science for t he Bl ind,
332 Rock Hill Rd, Bala cynwyd
PA 19904. Entire contents copy'
righ t 1976 by 73, Inc. I N CL UD E
OLD ADDRESS AND Z IP CODE
WITH ADDRESS CHANGE
NO TIFICA TION.

~ 108 Eight Trace Scope Adapter - test
accessory for digital timing
Johnson

126 Counters Are Not Magic - They 're
Simple - getting right down to basics
WB2NEL

~ 116
S impl e Graphics
Terminal - using
inexpensive surplus
equipment
K1MRK, Ciarcia

~ 112 The PROM Zapper - build th is
simple PR OM programmer
WA1UFE

~ 115 Sneaky Baudot - with an ASCII
keyboard!
W3K BM

I~ 104 What's When - timing diagrams
Oaig

64
A Test Lab Bonan
za - using a tran
sistor radio
WA7SCB

60
12 Ine xpensiv e
Volts for Your
Base Station
par ts righ t out of
your local Radio
Shack
WAfNVVF

•

Converter - with a

70 Ridiculously Simple RTTY System - get
on the air in one day
W3K BM

56 Can An Indoor Antenna Work?
making the best of a bad bargain
Staff

68 Protect Your VHF
novel antenna relay
WB2NTP



EDITORIAL BY WA YNE GREEN

4

WAYNE A T A T LANTA

About 15 minutes before the time
scheduled lor my talk, the small room
was packed and the hall outside
jammed in both directions. The talk
was moved to the banquet room. It
was ~imated that about 35().4OQ sat
in on it. I talked for Oller an hour and
never once at lIr'IY time mentioned the
ARRLI That's not a f\lNIIl record . . .
ifs just that the League knows some
of the things I ceu/d $;IIy and they are
willing to suffer iI lot of abuse from
members to try to prevent that. I say
bravo to the Allan!;l Ha mFestiva l
committee for getting me on the
program. , th ink most everyo ne
present had a good lime during my
talk.

The harnfest came o ff very well . ..
quite an imp rovement from my last
visit t here iI couple of years ago. I say
three cheers for Chaz Cone and the
committee fo r <I splendid job. I didn't
hear 1I single beef from anyone about
their management.

Atlanta is well worth a visit, even
from afar. It is a spectacle .. . and
their iilmusemefll center. Under9"ound
Atlanta, is a lot 01 fun, too. The big
ham dealers came in from all over .. .
including a trailerload o f ham gear
brought down by Chuck Martin of
Tuft s Radio . The only sour note the re
was the theft o f a Standard HT from
t he Tufts booth.

Watch out, Dayton !

FAST SHUFFLE FR OM
THE FCC

It's odd how long it takes the FCC
to get around to ilCting on our peti
tions and how fan they seem to go on
their own ... weird. Like the recent
20171 baOOwidth deal where the
deadline for comments to be filed was
way before there was any way for me
to get the docket p rinted in 73 and
out where you could read about it.

SOME THOU GHTS ON
BANDWI DTH

Perhaps it was not by design that
the FCC set its deadline for comments
on the bandwidth docket at such an
early date that little amateur d ia log ue
was posslbje ... and thus little oppor
tunity for amateurs to help each other
understand t he ramifications of this
docket ... or to react intelligently to
it. Though all of us are at times
frustrated by tre incredible amounts
01 time it takes for the FCC to react
10 our needs, it does seem as if certain
lunctions, $lIch as the time really
needed for amateurs to develop a

!/OOd reaso ned respo nse to a docket,
are set too tightly. If the FCC wants
to cut us ou t o f lhe picture as far as
our own rules are concerned. this is
t he way to do it.

I $f"IiIpped in a petition to e~tend

the deadlinn so amateurs would at
leas! hiIYe a chance to get their
opinions in if they wanted to. They
stretched out the comment period a
couple 01 months, so you can pul in
your SilY. Read the thing (lIIer lsee 73,
August. 1916, p;Jge 160), think about
it a 101, and talk it over with your
fr ie nds on the air ... and then be sure
you d rop Uncle Charlie a note.

A few readers have asked me what I
think about the docket and, tho u!tJ it
may surprise you, I a m no t wholly
withou t any opinions on the matter.

Now, to get down to some brass
tac ks o n tbe bandwidth th ing. The hot
aod heavy breath of the old-time CW
operator seems to be at work here. I
wonder what would have happened to
ON if the Novice Class license hadn't
been thought up? I also wonder if
there is any real justification for the
Novice ticket . I wrote a bit about that
recently ... expressing my idea that
the N(lIIKz license is a CUI·de·SilC .. .
and that it has ettectivelv discouraged
more people from continuing as radio
amateurs than it has he lped .

To repea t br ief ly ,., a Novice
license encourages amateurs to try to
learn Morse Code by the worst
possible way ... by gradually speed.
ing up copy. Th is is fiendish . .. it
d rags out tbe learning process by
many hours and makes it pathetiCillly
difficult to master . . . particularly
that 10 ""'Pm hu~p, which kitlsoff so
many wtm come up against it .

If you start right out learning tbe
$OUnd 01 each character at 13 wpm,
then you never go through that miSIef"Y
of first translilring each letter . . . then
learning to translate them faster and
faster , . . until you reach the cper
ating speed of the bra in .. . the 10
wp m hump . . , at wh ich time yo u
fina lly have to do what you should
ha~e in the beginning, learn automatic
copy of the characters. Well, enough
of that . " it is the basis of the 73
code cassette course and why people
using it are able to learn code so
quickly. The ARRl code tapes use
the time-dishonored slow method and
driw people crazy,

If we didn't have the N(lIIice license
how much ON would we haw in our
ham bands? Once you remove the
No~ices and traffic nets, how much
ON do you have? Not a lot , .. and

this is why some of t he p ho ne cos
have for some time been trying to get
aero", t he idea of re-allocating the
phone/CW bands a bit.

Wi th the rapid development of te l
vision tvpewriters, I $hall be surprised
if we don't begin to find RTTV
growing wbstantiallv on our band12
And with microcomputers to help t IL
RnY $y$tertl$, they should get to be
very flexible. Since we expect this
growth, we should give some thought
now to wtliIt bandwidths are needed
and how much of the band t tese
systems will use.

The old standard of 850 Hz fr
q uency shift, 60 wpm, Baudot
17· le~e l ) is on its way out. 110 H
shift and 100 wpm at 1-level is mor
popular. And what is the bandwidth
of a signal sh ift ing 170 Hz and modu
lated by a 10 baud signal? (590 Hz,
minimum.! Remember that you have
to allow lor at least third order
harmoniC$ if the squ.e waYes are to
be received , .. possibly 5th order. 0.:
should we go right away to ASCII
Ill -level) code? Since this is the w~
most modern equipment works, and
we will need clumsy converters to use
Baudot, ASCII is difficolt to fight .
ASCli at 100 wpm is 110 baud 1830
Hz\.

But why should we stay with 100
words per minute? Most informati on
transfe r is now happening at 300 baud
or better. I suggest that the practical
limit for info rmation exchange is t he
reading speed of the receiving oper
ator. There will be little use in Iran,.
ferring information at a much faster
speed than it can be read for ro:)rmal
radio contacts. Perl\aps we should
consider this speed <1$ our desired rat.
of information exchange.

Of course, there might be Cilses
where yOtl would want to send the
information at a much higher speed
... with a wider bandwidth .. , and
then leave the transmitter off the air
whi le {he material is be ing read . In
this way info could be sent in br ie
bursts. What we would lose in wid
bandwidths, we would gain in tima
a~aHable for t ransmission.

I view the docket as a transparent
device for banning AM from the low
bands and ATV from 420 MHz.
neither of which seems like a good
fl"I(IYe to me. If you've read my eof
toria ls for very long, you know tl'wd
there are few amateurs who are less i1'1
favor of AM on the low bartds. I'...
been the enemy of the AM kilowatt
since sideband appeared in the earl~

50s. But I don't like to kill 011
•



KENWOOD'S TV·502 TRANSVERTER PUTS YOUR TS·520
OR TS·820 ON THE 2·METER BAND••• SSB AND
CWo SIMPLY PLUG IT IN AND YOU'RE ON THE AIR

1

OR GO ALL THE WAY WITH THE BEST••• THE TS·700A
Ever tried 2 meter 5SB or CW? How about the OSCAR satellite? Tune the band with 8 VFO instead of fixed
channel crystals and experience OX-log on VHF. In fact, there's a VHF aso party coming up on September
11 thru 13. FMers improve your scores.••beginners try it for the first lime. You don't need a big antenna to do it
either.. .anything from a coat hanger tc , - -? The OSCAR satellites (6 & 7) are waiting for you too! Or go
exotic with meteor scatte_r or tropospheric dueling. The "Sky is the limit" on VHF 5SB and CWo

TRIO·KENWOOD COMMUNICATIONS INC. & KENWOOD
116 EAST ALONDRA IGARDENA. CA 9024 8 W'... pacesetter in amateur radio



everything that would get tile axe
along with AM by mak ing the rules to
kill AM. I firmly believe t hat amateurs
should have the freedom 10 exper i
ment and p io neer new modes and
techniques. to if there is not an
awfull y good reason for setting limits
on experimentation. I th ink they
mould be left open.

J ust to perha ps ente r a slight doubt
iro t he mirom of those who tlfe to

emotionally upset by AM that they
are qu ite wi ll ing to throw out the
baby with the bath water ho m in a
ptvawl , let's tupposl! that some group
stilned 'M)I"king . in with double
sideband suppfessed Clrrier systems.
mmplete with 1 re latively simple IC
synchr on iz ed reee iwr detector ,
Suppose this system w" demon
strated to l!'NIble ImMeurs to operate
on phone with~ litt le interference
as close as 500 Hz, t l'JJs permitting
a bout seYen l imes 81 maroy c:ontKts to
take place iro • gWen ~ '" with
SSBl Would you want to throw this
out just to get r id o f • t iny handfu l of
old buzzard$ who tlfe making trouble
on 75m with bad la"9Jl9' and . ro
gant behayiorl This is one of the
biggest problems with t he proposed
bandwidlh docket .

00 loW want to force most RTTV
and SSTV to ocaJpv the crowded
phoroe barods whi le much o f the ON
chanroels ere going begging? In yiew of
the coming iroterest in microcom
puter-.ssisted RTTY .nd S5TV, which
oou ld be the biggest interest ever in
amateur radio ... IlYl!n bigger tharo
FM and repeaters . . . loW might be
painting oun elves into I corner Ito
min .nother phrase).

Aroy precipitous rush into a band·
width plan for the amateur bands will
only give us that much more tha I we
have to undo teter on. It seems to me
that before we can make a ny intelli ·
gent decisioros on such matters we
reed to open up amateur dialogue
about how much of the sub bands we
want for CW, how much for phone,
how much for o t her modes such as
RTTY , SSTV, FAX, and the coming
things whi ch ama leu rs are pioneering
these days .

It has been suggested that perhaps a
bandwidth ruling wou ld not be the
best SOlution to the need for room for
lT1Ol"e rTlOl:Ies .,. that perhaps it is
gett ing t ime to pay more than lip
service to de-regulat ion and consider
taking off the restrictions to pio neer·
ing. We oould just open the ham band$
in the U.S. as they are in maroy o ther
count ries ... • roy mode, . ny where.
Then we muld set up agreements
among ourselYe1 if we M nt to reserYe

some frequencies for r:N DXing ...
c:w rag chewing ... C'N tr.ff ic nets.
We were able to do this with FM and
repeillters oro two meters ... without
any help from the ARRL o r FCC.
IThe rs::ent attempts by the lelllP' to
take owr FM and repeaters haw been
rejKted by a gr.t maroy regional
repeater groups.)

SELF-POLlCING l

One of t he aspects of .mateu r r.cl io
which has gotten 1 lot o f lip ~lVic:e

6

from the FCC - and little recogni tion
other than t hat - has been the selt
pol icing function.

You want prooH Amateurs with
any memories at all will recall that
much of the ectivirv of the FCC with
regilrd to amateur rad io has been in
issuing p ink slips. " the FCC had
contacted the ham mil98zines and
asked them to pass along the word
that they would prefer that amateurs
do thus and sa, amateurs would haw
gliidly done what was expected. But
instead, suddenly there is a rash of
pink slips for not announcing the call
area when mobi le. That 's how we
found out about the FCC wanting
that. Phooey.

If you want a child to act like 1

chi ld. t reet h im like a chil d. If you
WiSnt him to accept responsibility and
act more 'l'"own UP. just lTeat him
accordingly. The same th ing holds for
amateur radio. I th ink we can. for the
most part, be reasonably adult if loW

are giYlffl t he opponunity. If tbe FCC
wi ll giw us responsibi lity, I think loW

caro handle it.
We don 't need to go crying to the

FCC E!YE!I'Y t ime we haw a problem.
WherI owr-enthusiastic caers take a
tum 11 trying to use the 10m $pOt on
their d ial, we need to 1l!1. them know
immediately that this is a 'l'"eiIt b ig
no·no. It won 't hun to get the name,
address. and as much othe r data on
the offerlder as possible , mmplete
with same tapes in case you and your
fellow local amateurs fa il ... but you
should exhaust eYery avenue of
approach to the problem before
crying to the FCC.

CAN AMATEURS ACCEPT
RESPONSIBILITY?

We haw a lot o f nerds in our ranks,
I agree. But thank heavens the percen
tage is miniscule. It is just possible. if
you and lassen ourselves, t hat we can
kee p things runn ing smoothly,

As proof tha t we can. we only have
to look back at the ooyelopment of
FM repeaters less than 10 years ago.
The early days of repeaters were rife
with repeater wars and a lot of wry
bad things that most of the pioneers
would prefer to fo rgl!1.. There WilS
litt le standerdization of repeater cha n
nels. It was a mess. With tbe help of a
lot of ancres iro 73, t he Repeater
Bulletin , and a series of Repeater
Symposiums, the field .....as brought
together and repeater groups formed
iroto repeater cooocus, committees set
up to coordil'lilte frequencies and •
roationa l agreement made on channe ls
and standards.

By the t ime the FCC ca rne out with
repeater regulations, amateurs had
already saiYed t heir problems and two

meter FM was yirtu ilily tToublefree.
The repeater rules wer e so far out of
line .....ith what was roeeded that am;s.
teurs reacted strongly, The January,
1914. hearing before the FCC, the
first of its kind in history. atlolNed
amateurs from all oyer the country to
SPeak di rectly to the FCC Commi.
sloners and tell them t hat loW IoWre
being oyer·reguiated. Th is hearing had
a tremendous impact on the F CC and

particularly on John Wi ley, who was
soon to become the Chairman of the
Commission.

Wiley felt that the FCC would rule
better by ruling le55, but he needed a
group to use as 1 derronstrancn of
what could be done, Whl!l'l amateurs
went to the trouble to come iro and
tell the FCC they wanted less regu la
tion, it was at a very fortuOllte time
. .. her e was [ust what the FCC
needed 10 show what could be done.

If I may put in a bad word here
about lhe ARRL ... they opposed
the hearing and refused to participate
in it. I moderaled the hearing. After
the hearing 1 L~e lawyer took us
out to lunch a nd e xplained that we
were naiw about ho..... th ings are cbne
iro Wash ington. Maybe.

Okay, so we d id a good job of
getting FM O"9/lni lltd and ....:lI"king, all
without lWly help fro m the FCC at a ll,
Does th is n--. that we can handle
our low bandsl Fra nkly, I doro' t kroow.
FM, by yinue of its short d istances,
perhaps put more peer prl!55Ol"e on big
egos a nd tantrum tlYowers than might
be pouible o n 4Om, We muld be
getting into. lot of trouble ... but I
think it is worth t he gamble. With the
suppon of the l\am magazines I think
amateurs can go from tl'e small
amount of lIl! lf·policing they l\aw
today to l imost total self·pol icing.

Try Ihis on for size . . . suppose_
tlYow oul docket 20771 entirely and
alt mode restr ictions. Th is would
mean tbet Iegillly WI! would roo longer
haye CN bands or phone bands, just
ham bands. It would be up to us to set
" gent ll!'men'$ H9'"eementl" o n fre
quency use. I th ink we could do it.
Before you d isa.gree with me, and I
kroow you will, remember back to the
beginnings of SSB. There we l\ad an
agreement wh ich put SSB stations on
the top end of the 20m phone band.
Sure, we had a few bad guys who
broke the agreement , nut 99% of the
operators lived by it and it worked.
Only the demise of AM ended the
agreement .

And don't forget t he monumental
set of agreements wh ich were put
tDQflther to allo w FM and repeaters to
workl

CONST ITUT IONA L
CONVENTION

We need cooperation bet'M!f!n ham
magazines . .. something that has
been Sildly m iuing In the past. I'w
tried many t imes to get somelhing
going, but lhe fear o f Wayne Green is
to strong at ARRL that I sometimes
think they would Silcr ifice the whole
hobby rather than cooperate. I sl1a1l
keep trving. I sharI't t ry to be Mr.
Nice Guy with them . . . I couldn 't be
that deceit ful. But hopefully our goals
are similar . .. the bettermerl t of
amateur radio. I get • b it depr~
....t.erl I see what the l eag.... has
brought abuut , such as Incentiw
Licensing. the grea test fiasco in the
history of the hobby ... the ir refUSilI
to accept trans istors for years. their
refusal to acoepl FM and repeaters
until recently ... etc.

Hopefully the past is t he past and

all that bad stuff that has been done
can be put aside and we can all work
toward a better to morrow. I'd like to
see a nationa l convention of amateurs
about every two years where de legates
from ham clubs caro get together for
about a week and change o ur self·
meoe rules. Committees could be set
up as at the ITU in GeneYa. The
committees wo uld lhen report their
re commerodations to the who le
convention and a vote wo uld be taken
on all rule chilnges. Amateu rs would
then hve by the new ru les unti l the
next convent ion.

I'd like to see ARRL get Imc
SOI'TlE!thing li ke this. I sure don 't _ nt
to haYE! to splinter mYlll!lf f...ther by
t rying to organize it or trying to start
a new club which could do something
like this. I haYe my hands full trying
to run 73, f ighting my little batt les
with goYerroment agencies and phone
oomparoies, messing with mmputers.
putti ng OUt books, and E!Yerl get ting
on the air now a nd then I I liso get out
to convl!l'ltions and hamflSlS . .. •
liule DXpedit ioning ... yisits to
adYertiser-. ... it keeps me busy, if not
out of trouble .

let's see I was _iting lbout
bandwidth frl ,.,ldy, I'd like to _
the lid IlIken off for a year fo r a tlSl
of our maturity . If we oould hack it . I
think it would allow the wide$!
possible lat itude for pioneer ing ...
and. like it or root , thaI is one of the
ways WI! pay the freight .

Speaking of p ioneering . .. eYery
time I'ye deYoted an inordinate pan
of the magazine to samething new as a
way of encouraging pioneering in that
field, l've had flack from reactionaries.
Yes, I kroow that most hams just sit
there and rag chew and don't Wilrlt to
kroow roothin' about co mpu lers. Well,
you te ll them that it is pioneers and
emergency operations that keep t hem
in rag chewing frequencies and that
not o nly shouldn't they sit there and
bitch about it , t hey should darned
welt see t hat any magazine which is iro
there helping them hold oroto their
hobby is supported to the fullest , . ,
even if they are too lazy to sit down
and educate themselyes o n new tech.
niques. Okay?

ActUil lly, l've had wry litt le griping
about 1/0 ... but I kroow darned _II
t hat a lot of old cu rmudgeons are out
there grumbling ... they think it is
cleYer to try to tear things dowro iInd
be destruetiYe. They 're too dumb to
make a ny creat ive m nt ribut ions to
amateur rad io ... l!1.c.

Eyery time I get oro the a ir I tharok
neaYen for the amateurs who get out
there and do th ings ... the ones who
are the spark plugs for field day
out ings _.. for m ntests ... who ru ro
ham clubs .. . who set up tra ining
classes for new hams ... who set up
and run repeaters ... who build new
circuits and then _ite 'em up for one
of t he ham magazines ... who see to
it that nets meet and work , ., .....no
handle traff ic ... .....no are t here ....t.erl
an emergercy comes and keep at it
u ntil all is clear ... who try new
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be rriy guest
visiting •views from around the world

Thoughts f'r-orri the Bull-e tin Board

Touching

Tightening

Every school age kid is well awa re
of the industrial revolution and how it
afle<:ted our country's growth in the
late 1800' s. The microprocessor revo
lut ion seems to be upon us and it
rooks like it m ight last for a wh ile
Motoro la believes that t he micro
processor revolu tio n has only staned.
;They predict that t he tota l effect will
continue to be lelt lor 200 years.
Microprocessors reduce costs to II level
Which alloWS them to be used in
applicat ions neve!' before considered
economically practica l.

A quartz crysal ....atch with LED or
liqu id crysul d isp18y (l CO) i5 a small
vernon of the microcomputer. They
are programmed II the imegrated
I:in;uit lie chip ) manufacturer 's plant
rather than being programmed by a
person sining 81 a keyboard with a
CRT display . Some 01 tile more
expensive quaru watchn are pro
grammed to lit a four year cycle. That
is, they are aware of the day of t he
month, including Fe bruary, but they
aut omat ica lly take cere of leap year
When February has 29 clays. Then t he
wat ch resets itsel f and it is good for
ano t her fo ur years. During that ti me,
t he wat ch has kept trac k of t he fact
that it has counted 4 times 10 to the
12th cycles of the quartz crystal. Bu t
just o nce every four years t he circuit
is activated so that it counts and

Pe<:uliar to amateu r radio is its
concern with direct and instant com
municat ion among people, near and
far, of whatever r'IiItiona lity and race.
Fly ing, diving, phi lale ly, mounlain·
climbing and many other hobbies are
essentially adventures of private
experience, but ours turns on mutual
disclosure.

What we have achieved in this free
commerce of ideas has not broug ht
peace 10 the wo rld, but remember
that for perhaps only one tenth of one
per cent of the time passed since man
WilS a root less nomad have we known
the miracle of wireless conlact 
international uchange without inter-

displays t he time for 29 Februaryl A
quartz watch on the wrist is actually
more accurate and stable than the
broadcast band AM transmitters, a BC
transmitter bei ng allowed 20 hertz
d rift (2 parts in 10 to minus 5t h)
while t he quarll watch has an
accuracy of 2 parts in 10 to minus
6t h. An added benefit o f t he LED
display is that it can be used to locate
keyholes in the clarkI

As re$lBilrch continues in the area of
the light emining diode (a truly solid
state lamp or light sccrcej, they shed
more light . 1 recently received a green
LED from Siemens (type LC·57·D)
which is able to put out 30 mill i
ca nd el u at a OJrrent of ten
mi lliamperes. When they first came
out a few y~rs ago. they put out
about .5 millicandelas at 20 mils of
current. At a filted 60 mils of current,
lhe green LED is bright enough to cast
a cone of light like a prefocussed
flashlight bulb. And green is at lhe
maximum of lhe human eye so it
appears much brighter. The red LED
has max imum output at a frequency
where the response of t he eye is o nly
10% of t hat at gree n.

Have you thought about what
effects a local lightning storm might
have on your solid state electronic
devices? Consider th is. During a light·
ning storm. voltages in excess of t en

Minds
mediaries. We have just begun II was
only mil'lUtes ago that fires along the
hilllops Sl!fVed to signal the i1PPI'oach
of an armed hoS!, and t hat WilS a top
priority message.

Today our technology is a fas
cinating maze. continually branching
in new directions, but still lhe
ultimate goal is to touch another
mind. and it a lways will be. ON or
phone, teletype o r ATV, even corn 
puters - t hese are but mea ns and the
end is communication for the progress
of human affairs.

Kim Cole W7 1D F
Vashon WA 98070

m illion vo lts and currents of
thousands of Amperes are generated
and discharged from cloud to cloud
and from cloud 10 ground. It is at
t hese times that d iodes, transistors,
and t riacs may fa il even t hough the
electronic device may not even be
turned on. There is no t yet much in
the technical literature on the sobjeC1
of lighlning ·induced electron ic
failures, but it may well be a design
considerat ion of the future. There has
been some data ho......ever . in the
currenl i$SlJe of The Electronic
Technicmn and the RCA Transisror
IthrHal. It seems that power line
ind uced voltage transierrts may cause
trans.ients in the solid state power
supply and take out the diodes
associ ated with the power supply.
Several inslances reported to me
concern a sewing machine and a tape
recor de r. After the tast lightning
storm lof which there were many in
San Anlonio in AJlfil '16 1, t he sewing
machine would operate o nly at full

B elt
The FCC has just released Docket

No. 20717. Ihe latest step in the
'·d e regu la tion" PfO'Jl"am. Let us
examine the immediate effects the
proposal would have on amateur
o perat ion in the lower frequency

"'.....
1. Conventional AM. double side

band (redlJced or suppressed carrier!,
and narrow band FM would be pro
h ibited.

2. SS8 and SSTV signals would be
much more severely restricted in
terms of permissible bandwidlh than
at presen t. Independent side band
simultaneous transmission of SSTV
and voice signals would apparently be
Jlfectuded.

3, Wide shift RTTY would be
forbidden in the present CW bands,
but wide and narrow shift forms of
FSK woul d be allowed in the " phone"
bands.

4 . MCW (A2 em ission ) would be
legal on au freQuencies in the HF
bands.

The style of reason ing thaI mu st

speed and not operate at variable
speeds as before. Either a diode or
t riac in the speed control circuits has
had its operating voltaoge exceeded.
And thin king back, I noticed tha t my
Radio Shack T imekube (5, 10 , 15
MHz) rece iver woul d no lo nger
function. And it is ban ery operated (9
vctts} but I was using an outdoor
antenna lying on the ground (an
e xha us ted beverage longwire l. I
noticed laler tha t if I turned t he alJdio
way up and listened closely, I could
S!ill hear WWV very weakly. That
meant that t he transistor in the fronl
end had gone out during one of the
recent storms. So go back in yo..
memory to see if your electronic
device didn 't fail after a lightn ing
storm [esen t hough you may not have
not iet'd it t ill many days tete-l . Seems
like a good article for some electronic
mil'}ilz ine!

Cal Graf W5LFM
Ssn Antonio RMfio Dub

Bull-etin

have gone into this proposal reminds
me of the "doublet hink" which
George Orwell describes in 1984. in
which the governmer'1t insists lhat
"War is Peace; Ignorance is Strength;
Freedom is Siaver-y." Now. outlawing
AM. DSB and NBFM and applying
strict bandwidlh limits to SS8 and
other modes is dere<Julation.

Our bands are not u itically owr·
loaded by present amateur uSil9'. With
the increase in popularity of VHF FM,
:he HF phone bands have become
significa nt ly less crowded in recent
yea rs. Of course. we do not know
what we will have as frequency allo
ca t io ns after 1979. But today,
specified bandwidth limits are neither
necessary nor desi rable. It woul d work
undue har dships on many amateurs to
be forced to aba ndon the ir prese nt
r igs. We should wait until af ter the
WA RC 10 decide if WI! need rigid
belt tightening_

Donald Chester K4KY V!1
Cambrid'l' MA
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Rick Ferr....ti WA6 NCX
Menlo Park CA

Keep up the great '/IIOrk on 73. J. K.
Bach is your best writer ("Glass
Arm")!

WILSON GOOD GUYS

Better put the Wilson gang in Las
Vegas on your "good goys" li$11
Perhaps on the top. Ordered a 5 Walt
hand-held by phone on Monday, and
it was here in Anchorage on Friday,
all crystal led up and WOfking " five

'"---__II

MASTERPIECE

keep t he channel clear. He d id a good
job of this, moving above and below
the frequency 10 keep other stations
from aRMing, Then he got San
Francisco Coast Guard on his phone
patch. Hal got bilek to his rig by this
time, and Bill patched both Hal and me
into t he San Francisco C.G. We lilled
them in and they notified Juneau,
Alaska C.G., which would handle the
search. Because Hal did not have a
phone in h is shack, Juneau Coast
Guard called me long d ista nce to
confirm t hat it was no hoaK and get
further information.

At about t he end of th e first hour.
Kodiak, Ketchikan and Widbey Island,
Washington ham stancns came on.
They were all hearing Mabel some-
what better than we were, so we
three, W7S RU , KL7HAY , and
WA6EAZ . confined ourselves to a
monitoring role and channel !JJard for
the neltt 25 to 30 hours of the

~"""""
I am happy to Sily that all through

the emergency a RM was never a
serious problem. All stations IM;!re
cooperanee, and stati()fls whose
services were needed at some t imes
bowed o ut to monitor when they
were not needed and remained quiet.

I think Hal KL7HAY sho uld be
commended for hearing that fi rst
Mayday. Mabel was very weak. We
lost her fo.- about 15 or 20 minutes,
the boa t was taking o n water and I
thought sure it had sunk. T hen Hal's
sharp ears heard her again.

Mabel should be oommended for
her calmness and proficienc>l during 8

difficult situiltion.
Bill WA6EAZ's phone patch for us

into San FranciSCXl Cc»st Guard really
helped to get the ball rolling during
the fira half hour .

Fred A. Boggs W7SRU
Port Townwnd WA

Air Mail 01 course! Ho w's that for
service!!!

Lt. Col. Herb Rosenthal KL7AE
Anchorage AK

by."

Received my July, 1976. 73
Magazine today IMay 291. Some
service lor sure.

Your editorial , " The Good, The
Bad, The Ugly," _ very interesting.
Enjoyed l!Yl!fy WOfd. In my opinion, it
is a masterpiece. Keep up the good
work. I have been a ham 54 years this
April and I am proud of it.

W. J . Gentry WSG F
Amarillo TX

IWONDERFUL

SAVING THE SORCERY

I believe you have heard, 0.- soon
will, of the sailing sloop Sorcery
emergency $1arting Saturday morning,
May Bth. The 6 2 foot ~iling vessel
SOrcery took a 360 degree ro ll during
a storm 1200 miles no nh of the
Hawa iian Islands (42 degrees north,
162 degrees west ). She was en route
to California from Japan. Mabel
W6YLT was aboa rd. Because of her
roll over, she lost all power, masts,
commercial radio gear, and life rafts.
One crewman was swept overboard
and was recovered, but was suffering
fro m shock. Mabel's daughter suffered
a compound frac:ltKe of the leg, and
another crew member had a badly
lacerated face . Below decks was a
shambles. Mabel rigged .... antenna
and got a ham radio on 20 meters
with ballery power.

I t '-'ught I would fill you in on the
f irst hou r of the emergency:

I was operating on 14.3 23 in
contact with WB9PRZ in Indiana,
with my beam pointing east.
KL7HAY , Harold (H al) Berry in
Homer, Alaska, heard us and broke in.
Hal is a personal fr iend who winters in
Seq uim, Washington, and summers in
Alaska . He had jus t moved up there a
few week$ ago. His call in Sequim
d uring the winter is WA7SOZ. During
the 3 wIlY c:ontac:l, Hal II believe his
antenna was lacing south) ~d the
diSlreu call from 'h6YLT/ mm region
2. He informed me and the Other
stat ion . The Indiana station cleared
and signed out. I turned my beam
west and also picked her up. She was
very weak. bu t between us we were
able to gel her location and condition.
Ha l said he would inform the Coast
Guard. It t urned out that he did not
have a phone yet and had to go about
a half mile away to reach one. While
he was gone for about 20 minutes, I
thought my correct job was to main
ta in communication with Mabel and
keep the channel clear , which I did. I
to ld Mabel that I knew KL7HAY "-d
himwtf SPlInt many years at sea itnd
that I had oomplete oonliden<:e in him
to notify the CoiI$1 Guard. WA6EAZ,
Bill in San Francisco, heard me broad
casting the alert and brol<e in. He
coerd no t hear Mabel, so I asked him.
because of h is $1rong signal, to help

I recently took advantage of your
S17.76 substriptioo special, and I am
including an order for 250 aSL cards..
I first started read ing 73 at the local
library, and after I got my Novia!
ticket I decided to get a subscription
t o your wonderful maguine leven
with t he new Ioemat}. I enjoy your
magazi ne tremendously and get more
good out o f it than the other ham
magazines. Keep up the FB on the
articles and editorialS.

Jeff Ware WN7CIK
Nampa 10
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WB9DNA, Bill Peters WB9MCZ, Dick
Li ttle K9EEH, Ed Fisher K9APD, and
J oh n Ordean WA9BSO. Other
me mbers assist ing these units were
Warren McMurry W690NR , To m
Carney WN9RXJ. Ken Weissenburgef
WN9RVY, and Dan Gryder WN9PSO.

Several members o f the Sterlinc.t
Rock Falls Amateur Radio Sotiety
aM members of t he Rock River
Amateu r Radio Club !Dixon) partici
poIted in the Sauk Valley Canoe
Association race held May 16th, by
providing communications f rom bot h
litnd and boats along Rock RiVff . Th is
was a 14 mile stretch Slarting fro m
Dixon, where the Dixon hams sta rted
and took over fo.- a 7 mile stretch and
t hen the Sterling-Rock Falls boys
took over for t he remaining 7 miles to
the f ini sh at the East End of Sterling
at the boat marina . The Sterling- Rock
Falls members were: Paul Jo hnson
K9B EF and Ji m Zeigler WA9N XE.
The Oilton Il1etTtIers participating
were: Chock Randa ll W9LDU, Phil
Ogan WA9VCN, Darrell Webb K9JB X,
Claude Ensinger WB9EBS. Neil
Howell WA9QPS, Walter Martin
WB4VWH, Sam Berard K9KNV, and
Mike Heughes WB9GWU.

John Ordean WA9BSO
Sterling IL

Keep up the I/O section. I'm
hooked for sure. Since I wrote last,
Dave K5WNV has his f loppy disk and
high speed printer up and flying. Wth
the 24K memory and t he d isk we are
really getting with it. Even running a
fairly sophisticated Sl¥uek. We're
building both a RTTY and a video
link from his shitck to mine 125
miles). The video (439.25 MHz) works
at short range, but we need. more
power to d ear the hills between us,
These hills are over 6000 feet high so
you might call them mountains back
there. We are runn ing the VHF
Engineering rig and modulator on
page 2B of th e June issue (beat you to
it}. Need a li near . Again keep it up.

Rod Hallen AA7NEV
Tombstone AZ

I
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GETTING THE CALL
L...--__II

The Stertirq-Rock Falls ( Illino is)
Amateur Rad io Society was once
again called upon by the local United
Cerebral Palsy officia ls to provide
communications for thei r annual
WALKATHON EVEN T. This event
took place on May 15th.

The 20 mile march by grade school
and some high school students got off
to a start at 9:00 am and finished at
3:30 pm. The following volunteef'$ in
mobile units operated in 2 shifts and
also helped to supervite the march:
Pau l Johnson K96E F, alii Iko nen

Here', some dough for vet another
of yo ur code tapes.

1 bought the 5 and 6 wpm tapes
when I joined t he Nov ice class being
conducted by the 2 meter repeater
club here in Beaumont. The 5 wpm
tape: wes being used to drum the
bla5ted code into us..

Aft er missing one of the weekly
clas:siei., I arrived a t t he neKt class to
find a stranger tuning up his beeper
and saying somet hing about a test.

I'd gotten pretty mud'! through t he
5 wpm tape, but hadn't even t ried the
6 wpm and f igured there'd be no way
I'd pass the test . I took it just for
laughs and turned it in o n the theory
tha t I might just pass.

Damned if I didn't.
So now I~ thi, mainly unused 6

wpm tape. I'm wai ting for the
Friendly Candy ComPilny to send my
....... itten test now, and I plan to work
with that 6 wpm tape while wai ti ng
for the ticket so I won"' lIOUnd li ke a
dummy on the au. rIlE! come by a
Heath 58·101 and helve put up a 40
meter dipole arld am having fun
listening.

One t hing the other people in my
class and I have noticed - t hese hams
helping us get our Novice t ickets sure
are (IO ing to a lot of tro uble just to
help other people out. They 're no t
getting anyt hing out of it except
satisfaction.

"Somebody helped me when I got
into it," one of t he inst ructors said,
" This is t he only way I can pay it
bad."

It's that attitude that I like t he bea
about ham radio. Already I owe so
much to so many people I can't even
remember it all.

Richard Stewart
Beaumont TX
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SHOCKED

Nope, John .. . it's B flood of i(lst B
few letters. I've tried several CB rigs in
my car and the Standard Horizon 29
is fantastic •• , substantMlly bert.
rh,ln the others, '0 I w.,

I just received my July i5Sl.le of 73.
and I was shocked when looking
through it . On page 46 there was an
adver1isement for a citizens band
rlldio, which is deplorable to put in a
magazIne whose readers are hams and
expect to find information on
amateu- matters. This irn;:lude$ both
articles and advertisementl.

I fir" subscribed to 73 because 01
the number and quality (both are
highl of your articles, but the reeson
you guys would stoop so low as to CB
ads in a ham magazine is beyond me.
Wayne, I hope your desk has been
flooded with letters like this. and I
think you have some explaining to do.

John Pilson AA1UZK
Box 27

Saunderstown Al 02874

1 1

covered, to t heir amazement, tha i
they were Judge Rilli and Bailiff
Romanisky in the very same Superior
courtroom each day ! Prior to that,
they were unaware that they even
worked in the same building.

Lenore Jensen W6NAZ
Sherm.. Oaks CA

SMALL WOR LD

After months of OSOing each ather
on 2 meter mobile en route to down
town Los Angeles, Bill W60NC [lett}

and Andy WA6WXD (right) dis-

assist the foot units. F ive o ther
volunteer stations were on the air and
waiting at home should they be
needed in the field.

By 18 15 all units includ,ng the
aircraft were on the scene, and tbe
search began through the half mile by
half mile wooded swamp area . Tne
ground and air units were coordinated
by WA4MMP mobile, who had
positioned himself with the $!larch
organizers midway along the search
area frontier . For the next hour and a
half an extensive foot/air search was
conducted without results, and the
operation was secured at 2000 (duskl .
The two girls were spotted by police
the nex t day in Hampton, Va., and
safely returned to t heir homes.

Althoug h the operanoo was
unsuccessful in locating the girls (they
were not in the searched areal, it was
an excellent example of how amateur
r ad io operators and thei r VHF
repea ter systems can respo nd Quickly
and efficiently to t heir communities
in times of need. We know that next
t ime we're called. we're ready!

William R. Shaw WA4MMP
Chesapeake VA

1 1

READY

SIGN ME UP

NY. for brain surgery. So wish me
luck and I'll be looking forward to
each and every issue with the same
excitement as a lways.)

I have had the opportunity 10 gel
to meet and speak with W2NSD/l at
the 1974 and 1975 Dayton Ham
ventions. At present , however, I speak
and walk like II drunk because of my
disability. Since it is progressive at this
stage, I'm sure he was only showing
his PR side and was certainly not
impressed - although I was. Very
much so. I certainly wish he knew the
tremendous amount of energy it took
for me to elbow my way through the
crowd from the parking lot 10 the
booth to have the honor to meet and
shake hands with such a brave
"bronko," although I'm sure he did
not understand a third of what I was
trying to say. My energy level has
gollen so low that I cou ld not make it
to this year's Dayton Hamfest . If I
could have, Wayne would have had to
put up with my persistent effo rt t o be
friendly and be understood. MAYBE
IF AND WHEN I HAVE BRA IN
SURGERY I' ll BE ABLE TO
WALK. TALK AND BE MORE
NOAMAL, AS OTHEA PEOPLE.
Then look out, sir, for I shall be able
to be understood and I'll verbally
twist your ear off. Thank. yoo for
r.ding this (if you got this far).

Jack E. Foster W8JY E
Newark O H

It was a typical heading-home-from·
work crowd on WA4ACN, t he Chesa
peake·Norfolk, Va. repeater, on t he
afternoon of May 20. Suddenly, at
1645. K411V broke in with an
emergency request for amateur
portable units to coordinate a fOOl
search for two runaway teenage girls
who were feared lost in a hiollly
woody and swampy quicksand ish arm
jUiI south of the Norfolk Naval Ship.
yard in Portsmouth, Va.

WA4MMP mobile, who was about 5
miles from the scene, immediately
took charge, and rapidly establ ished
an emergency net solic iting operators
with 19179 hand-held equipment.
Within 15 minutes, 5 mobile un its
with hand-held capability were an
thei r way. These included WA4PRU,
WB4MBS, WB4AXY, WB2KEA and
WB2K LL. Shortly thereafter,
WB40HZ was on his way and W4THN
and WB4WSU were en route to the
South Norfolk Airport to take up a
light plane with II handie-talkie to

I read your editorial re probable
economic coercion exerted by Eimac
against your editorial izations.

All I have to say is . . .
Sign me up for another three yearsl

Henry Gardiner IV WA1GA R
Waltham MA

1 1
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BRAVE " BRONKO"

I almost applied for a position on
your "way out" 73 staff, but nectded
to have a brain operation instead. (I
have Dystonia Musculorum Deforman,
a rare disease, and have an appoint
ment at St. Barnabas Hospital . Bronx

I was intere51ed In your I/O
Edilorial for July 1976 - particularly
where you intend to set up cassette
computer prograrTl$. Whenever you gel
set up to where you can show 50ITle
typica l simple computer iIelup$ where
aU you have to do is to plug in a TV
monitor for readout . o r cheap scrorus
teletype. and ill cassette recorder,
thou5aOCfs of guys like me who ilfe not
computer hobbyi"s will buy them 
or m:ake them from kits. For what
they do, not for whal they are - what
they do for us.

This will come about only if you
get the programs wanted on cassettes.
For the home trade, I think games are
kid stuff. I'm busy enough - so are
you - not to waste time with games.
And not many of us run small
businesses! Our major bookkeeping is
balancing the bank account, and $5
calculators do that OK.

Program books - take a bunch of
books on antennas and program them
into an antenna cassette. With
graphics if you can, esen if t he
graphics have to be fed into an SSTV
monitor .

A cassette on recipes - one for
cooking fiiltl, another for Ye<jl'tilfian
Ye<jl'tables. herb5 iIInd spices, etc.
Mi~ve ovens - complementary

-.
Doe on nutrition vitamins,

minerals. ~tial amirKI acids and
enzymes - tillke the McGraw·Hili
Nutrition Almanac for a starter. 1
know of a doctor who updates his
computer with nutrition items twice a
week from all known sources ~ and
his is a pretty fee, around SJOO, to
outline your inilial program.

Cassettes on hints and kinks
there are so many books that this is
endless. Get the writers of techn ical
books together with programmers and
you will come aut with lots of
cassettes - and buyers for lots of
minicomputersl

We have a computer at our ATV
repeater iIInd iIIny user can feed ASCII
into his FM audio input and trigger it.
You can gel it 10 give you S·meter
readings fNf!ry few seconds with
around 12 r.dings to a page, and
updated as long as you run it 
unattended. You can rotate your
antenna. change antennas. change

powers, and see lhe results from the
computer. There is nothing like it 
though tbe FCC would like to take it
away from us. And it bothers rKI one
- but a few diehards in the FCC.

Char\et. E. Spia W4API
Arlington VA

BOTHER ING TH E DI EHARDS

1 1
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A PLEA

P.S. I like your editoria ls.

This let ter is a plea for more peri·
pheral equipment to interface with
the new family of enc-corccesso-s.

I have been working in data pro
cessing for over 20 years and have
been fo llowing the development of
the small processors. I can now pick
up 73 or Popular Electronics and find
pages and pages of advertisements for
CPlh and RAMs at reasonable cost .
But where is tre 11m 1 do not
consider the TV typewriter d isplay as
an 1/0 device, but simpl y one for
occasional communication by the
operator with the processor. Well.
what else do we hiIYe? Not much. Disk
storage units are nice (nice a nd

loose-leaf sheet - without a single
mistake!!! Lemme lell you. Wayne,
that tape was rea lly 5IOmelhing.

For the techniCllI part of the eum I
u~ the General Class Study Guide
which I got fro m . friend . Hey, thank
the author for me. huh? I couldr!"t
make head nor ta il o ut of the uceose
Manual at first , but aft er reading your
book, I went back to the t jceose
Manual, and I act ually understood
what was there! Great!

I knew this Wednesday was it. (And
boy was it ever; it was the first da y of
t he new term and I got st uck with the
worst seats in each class. Gmn.)
Tuesday night I fell asleep saying.
" You will not be nervous, you will do
fine ," ovee and over il9iIin.

Wayne, I woke up so nervous that
morning I would have been happy
pulling off a Tech. But fina lly my
S10mach sett led down as 1walked into
the FCC off ice in New York. II st ill
can't fig....e o ut il it just settled down
or was killed by that subway ride.)

After an incredibly long wait. we
were taken in lor our code tests, First
they send you one minute of 13 Vo1Jm
as a wil"m-up. Funny, it sounded more
like 10 wpm. Hey, what are they
t ry ing to pull here . Ooops. here comes
t he rea l thing. Missed one. Missed
another one. "Calm down," I tell
myself. I reach the end of the page. I
go back to fill in. Wayne, I think I
fi lied in 2 letters in OV1!'t 15 hnes. That
13 wpm was noth ing. That code tape
really did the trick.

The written part of the General was
just bordering on d ifficult , thanks to
your book; the Advanced was even
eas ier.

Well that's .bout it, Wavne . ru let
you (and lM!rybody else, if t his ever
gets into print, which I seriously
doubt) oM the hook. Oh, just one
more t hing. I want to compliment you
and your staff on . fine magazine (73,
remember?). It never fails to mess up
my schedule when it comes. I have to
read it from cover to cover.

David M. Krumholz WA2YYL
Rosedale NY

O;mrinued on page 140

1"--__1
LEMME T ELL YOU!

HUR RICANE WATCH

with an effective radiated power of
500 Walls.

Th is ATV program is planned 10 be
a pioneer operation in the metro
pol itan New York area for 5IOcioiogieal
electronic uses of interacti ve .ud io
visual communiClllion (by radiol
through simple home term inals and
publicly located termina ls (such IS in
schools. library mmmunity rooms and
the Hall of Science at Flushing
Meadowl. Conceivably, operations
such as this can usher in a completely
new dimension in communi ty educa
t ional activi ty and thereby generate a
new radio service of undreamed
potential and promise.

We in LlMAAC are committed to
this program and plan to also explore
through Ihis repeater operation other
experiments utiliZing narrow band
h igh definition slow scan frame
grabbing techniques and mmputer
access by remote keyboard through
rad io links.

1 1

Now just who do you think you 're
call ing. ·W N·'? I got your 14 wpm
tape months ago . Do you honestly
think that I woulm't have upgraded
by now?

Here's how it happened: I got your
tape in the mail and dropped every
t hing to get it on the tape recorder.
After about 2 minutes I got very
a ngry at you , Wayne. Please, in the
future, t ry to get the labels on the
same side as the code. T he code was
on lhe opposite side. Hi, hi.

Well. when I fina lly found that o ut,
the fun first began. The first lWO
groups were okay. but after that 
down the dra in. Well, to make . short
story long, I wworked with that ta pe o n
the ilVeflge of one half hour per day
for about 6 weeks. Then one dillY I Silt
down, and, after be ing content wilh
copying 5 gro ups in a row perfect ly, I
proceeded to copy one half of a

Ed Piller W2KPQ
Syosset NY

I wish to inform all concerned that
the Hurricane Watch Net will be
operating on the frequency of 143 25
this year. Also, this freq ue ncy will be
u~ for e mergency traffic (only ) if
and when it is deemed necl!SSiIry.
Other traffic such as health aod
welfare w ill be handled on other
frequencies i1S in previous years (the
YLiSSB , Intercontinental Traffic Net,
and IMRA. to mention a few, as well
as other bands).

If any other information i. needed,
write or phone the m....ager, Phil J.
Craig K4CAU, 115 S. Entrada,
H o l l y w o o d F L 3302 1 ,
(305) ·9B3-4536, o r myself .

Timmie S. McCraw WB4LQO
Box 277

Mountain Ho me NC 2B758
0 04)·692· 1042

1__---'1

ON TOP

LIMARC ATV

MAKING PLANE'S

1.---__1

I'd like to bring your attention to
the Amer ican military amateurs in
D·land. You've heard t he OA calls on
tbe bands. Through the attentions of
OA2BAIWA5LVT. I took my Tl!Ch
e xam a nd now am waiting for the
results to lilter back Ihrough the
federal maze. Activ ities of this sort.
coupled with clubs like the Wie5baden
Amateur Rad io Club, with its multi
national membership, make amateur
rad io in Germany an exciting deal.

In reference to 73 Milglline , it was
the l irSi I read, and none can tOP it.

Dale LeOoux
Mainl, Germany

I·ve been Iookin tru Ben Franklin 's
May i_ 81 as per uSU<l I it's jus loaded
with lot's a info. Howewr, last night
arod 9 I was ta lkin 2 an HRQ dn in
lhe Santa (juz Mtns. o n 2 M with my
Clegg an my 270 VertiClllllfltenna 81 a
HRQ broke in saying that when I was
tru he 'd like a word with K60PG . . .
it t urned out that he 'd jus flu in fom
SINGAPORE 2 days before, 81 Doc
Charan 9V1NA, my 01 friend had tol
Ed, this HRD, that if he'd ever hrd
Kenny K60PG 2 please say hello 4
him 81 2 tell me that it was abt time 4
me 2 come out & pay him a visit 4 a
few weeks, as it hasn'l been since
1972 since rve visited him 81
SINGAPORE Itbe best Country in the
Wor ld) ... Well, I haven't hrd O llnn
9 V1NR on t he Ham bands lately, but
then I'm jus Not on the lir all of the
ti me. Nevertheless. rm making i>lane·s
4 my visit (81 it won't be via a 747 like
the last ti me that I f lu into SINGA
PORE com i>lements of my MARS lD
card in my wallet, but that another
story. This time I'll probley take a few
years in gelling there, as I ius bought a
32' diesel powered sailboat & I'm
sholy learning how 2 navagate fr
Lea nard Davis W6LZA who's a marine
engr that jus happens 2 be on the
beach at the present time 81 over t he
week 'end wer installing some bronz
plat!!'s 4 my radio grounding system
I'll need 4 my VHF 81 low-band
ATLAS that I plan 2 use aboard But.
I'm out of paper, but will keep U
informed.

Kenny Mahoney K60PG
s..... Francisco CA

LlMARC will shortly put on the air
an e~peri ment:al amateur rad io te le
vision repeater from the lOP 01 the
Pla il1Yiew to wer at the Long Island
E~prl!'$5way and Sunnyside Blvd. Th is
repeater will have a center o f radiation
o f 550 feet above see level and an
estimated service rad ius of forty m iles.
Its input frequency is 439.25 MHz
and it will o utput at 427.25 MHz,

I

1"--__1
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BYE·BYE TVI

I own a t hree decker three fam ily
house and I had TV I with one of my
tenants, and a neighbor, who also lives
in a three tenement house, one block
away. I thought it very peculiar that
one tenant shoul d get it, and othe rs
not , but subscribed to the popular
t hinking of insufficient shielding in
the i-f of the TV sets. As it happens,
in these three decker houses the 220
V ac is brought in to a main box, then
is taken to serve three 110 V ec lines.
The only way to do that is 2 on one
side and one on tbe other side. After a
101: of fuses relle_d at tne ma in box,
I inveuigated the cause, and came to
the conclusion that I needed a heavier
service line in. plus heavier fuses.
Being a cheap guy, I sought another
way , and that way was 10 have my
tenant taken off my s ide o f the line,
and put with the other tenant. Even
then, I did not realize t hat I had done
any thing remarkable unt il my tenant
said to me, "I cannot listen to talk
any more. I liked to hear gossip over
the radio. I could tune you in a nyt ime
I wanted - now I can gel no more
i"IeWS. " I am slow on the uptake, so it
took two days fo r it 10 sink in thai
the greatest inter lerence is by t he
po__ lines. Anyone using the service
from the same side of the power line
t"'t you are on is 9O'lI. Iiable for TVI .
II the amateur is giving trouble to his
ne ighbors (who are su rely using lhe
same pole transformer and t he same
side o f the line as the amateur ), then
alf he has to do is change o -er to the
other side of the 220 V,c line.

Of course one would say then that
he would get another crop o f TV I
neighbors, bu l it is hardly ever so. The
conlractors who put up houses, and
the etec tnce os, use the same ru le of
lhumb: The front part o f the house
goes on one side of the line, the back
part o n the other. I have passed o n
thi s infor mation to the local hams.
a nd it works. So now I am sending it
to you to pass over to /'ymrJom in
your magazine.

Cyril LieYedev WA1LET
Fall River MA

~ppy to see it advertisttd. A pparenrly
you are not one o f tM first to get the
word on how CB ~s changed in the
I.t roup/e o f yt'M'J ••• hopefully a
rflll '*' or tM<l will dr op you II let rer
,nd bring you up to date. I just
wouldn 't driw without CBt~ days.
" i t is wry vaIUilbh'. I uw i t to get
TOIJd directions, $o1y hello to peop le
,long the road (including the fuzz/,
keep track o f trilffic problems, etc.
Further, most of fhe new ~ms these
days are coming from CB, so a
bigoted altitude toward this group is
odd, sr best. FCC estirmfles are tha t
~ mighf well hope for over a million
CBers to join amateur radio in the
next couple of years. I think we need
a/l the hams we am get on the CB
Nnds. That way we can keep bugging
them with the " next step " of
lIImming - Wayne.

1__-----11
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How 0 you work
a amw en e'snot

in isshac?

Byteep one.
"'s only 21( or less plus taxlor aone-minute night or

_ekencl call. Ifyou dialdirect.

You can'twork ahamwhenhe's away from his rig. but you can
set up contact by phone.It'squick and it's reasonable,especially

whenyoudial direct. TheNight & Weekend rateis the lowest.
Check thechart below for other lowdial-direet rates.

DIAL.ANo.SAVE ONE-MINUTE RATES oPERATOR·
I"'SSISTED

I FUU.RATE I 1 3. ...SCOUNT I I... ..SCOUNT I ..--"NUT<
~......._ _ n -- -.._u_ ...__.....
I..-.-,.-. ,-,.--. ~ -. ...."' " .... Sa",_ ,...._-... -~.-- '.-.-"'- h_._ ._-............. ,....,- I.-.- 5 2.25 ,.........-.«_1, ............ .._-- If'" ,""'u" f ,... ,",n ut. f,,., " 'nul. ..... .._......

54~ 35~ 21~
".'"..... I" ••,) ....ftu...

53.35 ,
.."", ....... m ' ....' ......' ........n , ... t,,,, mmul.

--...... .. - 1DooO"'~ '.....~ .............. <01,~ ,,_, r-. '"_ ...... _ ..,___ .....-. ... _ _ .. coIls __ .. __ ,,_.,...-. ", __
,.~--____........_,...__,_.._ ........... <110<'_
t. - "-' _ ......' ... I__ o.ol-<Io«<:f ,_ do ... _ .. _00_ ___ ........~ .. .-
£0' ''.1 0. ' "'C",~_...coils .. .. GIlIs_,.. ..___•___...... .. _."..._ ...-, J_.. ...._... - - - -- ------- - - - -- --- - ---

r - - - - - - - - - - - - - - - - - - - - - - - - lNEW RATES FOR COAST.TO-COAST INTERSTATE CALLS
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• z described in last issue

Albatros SSTV Contest
Fo ur Land aoo Party
European OX Contest - Phone
ARR l VHF 050 Party
Washington State aso Par ty
Pennsylvania aso Party
YlRl Howdy Day s
Scandinavian Activity Contest - CW
MarylandlDC aso Party
Scandinavian Act ivity ConteSl - Phone
Delta aso Party
VK/ZlIOeeania Jubilee OX Contest - Phone
CARTG Worldwide RTTY OX Contest
CD Party - Phone
VK/Z l/Oceania Jubilee OX Contest - CN
RSGB 21·28 MHz Contest - Phone
RSGB 7 MHz Contest - CW
CD Party - CW
Manitoba aoo Party
Yl Anniversary Party - CW
ca Worldwide OX Contest - Phone
IARS/CHC{FHC{HTH 050 Party
RSGB 7 MHz Contest - SSB
ARRl Sweepstakes - CW
Yl Anniversary Party - Phone
European OX Contest - RTTY
OK OX Contest
ARRl Sweepstakes - Phone
CO Worldw ide OX Contest - CW
ARRL 160 Meter Contest
ARRL 10 Meter Contest
Straight Key Niltot
YlRl YL·OM Contest - Phone

Ediror:
Robert Baker WA 1sex
34 White Pine Drillf!
Lirrleron MA 01 460

NOTE
Just received a note from K5MRU,

who saltS rhe correcr result5 for rhe
7rh district in the 10· 10 Net Wimer
QSO Party should have been K7PXI
831207 and W87A W 73/'28, and
WA7YCQ should have been omit ted.
A/50, please note the date change by
A RRL for the VHF OSO Party from
the slow weekend of Sept 4th to the
following weekend, making 4 contests
for the weekend of Sepr 11th.'

KENTUCKY OSO PARTY
Starts: 000 GMT Aug 28
Ends; 000 GMT Aug 30

(fu ll period)
SPONSOR:

Bluegrass Amate ur Rad io Club,
l eKingto n, Kent ucky.
EXCHA NGE:

KY sta tions send RSlTl , count y,
and consecut ive OSC number. Other
sta t io ns send RS(Tl. consecutive 050
number, and state, country or pro
vince,
SCORING:

One poi nt per 050. Mull ipliers for
KY stations are tota l Slates. countries

Sept4 -5
Sept 4 -6
Sept 11 . 12
Sept 11 · 12
Sept 11 . 12
Sept 11 · 12
Sept 16 ·1 8
Sept 18 · 19
Sept 18 ·20
Sept 25 ·26
Sept 25 ·27
Oct2 -3
Oct2 -4
Oct 8 - 10
Oct 9· 10
Oct9 ·10
Oct 16· 17
Oct16 ·18
Oct 17 · 18
Oct 19 -20
Oct 30 · 31
No v 5 · 8
Nov6·7
Nov6 ·a
Nov9 · 10
Nov 13 · 14
Nov 14
Nov 20 ·22
No v 27 · 28
0e<: 4-5
Dec 11 • 12
00<31
Feb19 ·20

12

or provinces worked. Multipliers for
other stat ions are tota l number 01 KY
counties worked. A bonus multipl ier
of 1,5 may be ta ken if power input o f
250 Watts or less is used.
ALLOWA8L E CONTACT~

One ON and one other mode per
band. 6 and 2 meters to use simplex
operation o nly.
SUGGESTED FREQUENCfES:

lo_r edges of General HF CW and
phone bands; also Novice freque nc ies.
LOGS:

Send logs by October 1 to Robert
H. van Outer WB4vav , 285 Hill sboro
Ave., Lexington KY 40505. Appro
priate awards will be presented.

FOUR LAND oso PARTY
Starts: 1800 GMT Saturday,",,,,,
Ends : 0200 GMT Monday,

Sept 6
This is the 7th annua l aso Party

and is sponsored by the Fourth Call
District Amateur Radio Assn, of the
lARS, The same station may be
worked on each band and/or mode
filled, and repeated aga in if operated
portable or mobile from another

county. Fourth call district stations
may work o ther stations wit hin the
4th call area .

EXCHANG E:
4th ca ll eree stations will send

RS(T l, state, a nd co unty. All o thers
send RS(Tj and state, prov ince, or
country.
FREQUENCIES:

Phone : 39 40, 7260, 14340,21360,
28000.

CW: 3575, 7060, 14070. 21090.
20090 I+{' 10 kHz).

Novice : 3710. 7110. 28110 1+/· 10
kHzl .

SCORING.
4th call arell stations score 1 point

pet" WNE asa and 3 points pet" OX
esc !including KH6 and K17). Final
score is total points times total num 
ber o f states and provinces (regardless
of ba nds]. All othe rs score 2 points
per a sa t imes t he sum of the number
of 4th district sta tes and counties
(count each state and county on ly
once). For this bicen tennia l year, add
2 poi nts for each CHC or FHC
me mber worked. All CHC/FHC mem
bers will .nd t he ir CHC o r FHC
number along wi th the report.

AWARDS:
Certificates to top scorers in each

state. VE province. and country.
Second and third place awards where
scores warrant . High Ho nor Trophy
Award (certificatel to high scorer in 4
Land. high W/K outside 4 land. and
to VE and OX country. Also county
awards to 4 th ca ll area states and
special awards to Novice, SWler and
blind-hand icapped.

ENTRIES:

Mail logs with score wit hin 30 days
of end 01 party to 4t h Call Distr ict
ARA. Attn: Bob Knapp W40MW, 105
Dupont Circle, Greenville NC 27834,
Include an SASE for results.

ARRL VHF aso PARTY
Starts : 1900 GMT Sept 11
Ends: 0600 GMT Selrt 12

Ruler lame a$ June QSO Parry;
check August iu ue of aST for any
fast minure changes!

Entra nts may operate no more than
28 of the 35 hours d ur ing the co ntest
per iod. The seven hours o ff-t ime mu st
be taken in increments 01 30 minu tes
or more. l istening t ime counts as
operati ng time. All contacts must be
made on amateur bands above 50
MHz using authorized modes. Fixed,
portable, or mobile opet"at ion unde r
one call. from one location only is
permitted. Any transmitter used to
contact a Ilation may not be later
used to contact another station dur ing
the contest period with any other
callsign. Contacts made by retrans
mitting either or both stations lsuch
as repeaters) do not count for contest
purposes. Each contact eKchange must

be acknowledged by both operators
before either may claim contact
poi nts. A one·way confirmed contact
does not count .
EXCHANGE.

Simply exchange your ARRl sec
t ion.
SCORING:

On 50 or 144 MHz count 1 point
per 000 , on 220 or 420 MHz count 2
points per asa, and on highe r UHF
bands count 3 points per osa. Final
score is then the tota l aoo points
multiplied by the number 01 different
bands used .
ENTRIES:

Usual awards will be issued and the
standard disqualification rules will
apply. logs and entry forms are avail
able from AR Rl, 225 Main St. , New
ington CT 06111 , All contest ent ries
should then be returned to this same
add ress.

WASHINGTON STATE
OSO PARTY

Starts: 1600 GMT Sept 11
Ends: 2400 GMT Sept 12

Please na te rhe ri~ change from
previoU$ yeM's!

The 11t h annual WASH State aso
Pany is sponsored by the Boeing
Employees' Amilteur Radio Society
lBEA RS) and is open to all amateurs.
All bands and modes may be used.
stereos may be worked once on each

band and each mode fo r contact
poi nts and more than once each
band/mode if t hey are addi tional
multipliers,
EXCHANGE:

aso number, RS(T ), and WASH
co unty or sta te/province/count ry.
FREOUENCIES:

Phone : 1815, 3935, 7260, 14310,
21380,28660.

ON: 1805. 3560, 7060. 14060.
21060,28160.

Novice: 3735, 7125, 21150, 28 160.
SCORING:

WASH stations score 1 poim per
asa (including other WASH statioos) ;
all others score 2 points lor each osa
with a WASH station. WASH statiom
multiply tota l contact points by t he
total o f different states. provinces.
and countries worked. All others
multiply tot a l co ntact points by the
tota l of different WASH count ies
worked (39 mexl. There is an ext ra
mu ltiplier of 1 for each group of e ight
contacts with the same WASH county
for no n-WASH stalions.
AWARDS__

Certificates will be awarded to the
hig~ scoring statioos (both single
lind multi-op) in each state, province,
country , and WASH county. Addi .
tional certificates m.y be issued if
warranted.

The Worked Five 8EARS Award is
also available to anyone working 5
club members before, during, or aft er



RESU LTS OF THE 1976 YlR l , Yl.QM CONTEST

~ ESU LI S

NFlD
LA '
PEl
N5

N'
au'
aNT
MAN
5A5K
ALTA
.e
YU K
NWT

vot
V02
VEl
VEl
VEl
VEl
VEJ
VE4
VES
VEO
VE7
VES
VES

2,535
2,430
2,040

1,500 poinl:$
1,365
1,282.5

21,538
1,170
6,000
2,450
18,176
24
11.115
2,626

••
522.5
227.5
625
175
165
906.25
1,44()
6 1.25

Yl - Phone

lU1BAR/W3
W4lYC
WB5lMZ
WA6lSY
KSONV
W9VNG
WAIIYNC
VE7DKC

OM - Phone

AD4JRB
11JDUD
W4CHK

OM - CW

AC4C HK
W5WZO
W3ARK

OM - Phone

W1PEG
K21FG
WA3KSQ
W4KFB
WBSGRI
W7AHZ
W9lNO
W0G NX
VE200

Newfoundland
labrador
P.E.I.
Nova Scotia
New Brunswick
au",,",

Ontario
Manitoba
Saskatchewan
Alberta
Brttlsh Columbia
Yu kon
Northwest Territories

E~ample ON e~change might be
"W9 XXX DE VE4YYY 579-165
MAN K"; an e~ample SS8 e>cchange
might be " VE1WWW, lhis is W7ZZZ.
Your report 5 and 9 and 296 Oregon
go ahead."
SCORING:

Each completed contact is 2 paints
times the number of sections worked
o n each band, plus a 10 times multi
p lier for U.S. stal ions participating.

apply, Valid paints can be scored by
contacting Rations nol in the contest
il complete e~changes are made. The
e~change consists o f RS or RST
repo rt, a ccnseccttve number begi n·
ning with 100 for the first CW con tact
made at tbe beginning of the contest,
and the number 200 for the first SS8
contact, and the ARRl section for
W/Ks and geographical ar-eas liSled
below for VENDs.

2 1,532.5 poinl:$
16,669
13,800

52,345
48,240
40.1 28

10,295
7.356.25
350
2,945
3,135
6,500
12,400
11,115
2,565

875
672
238
800
191,5
638
30.
656.25
741,5
840

OveraU....inne rti :
Yl -CW

WA5VJW
YVSCKR
W4VOZ

Yl - Phcne

W1JYX
W4V02
13MWP

Other High Scores _re;

Yl - CW

K1NE I
WA2DMK
WA3SWU
WA4EPM
WSOWI
WA6TOD
K80NV
WAIIYNC
VE2EDO

OM -CW

W1PEG
W2RPZ
A03RFB
K4 1EX
K5RRG
W6ZT
AC7BKK
W9lNO
WAI1 FMD
VE3EMA

teurs oper-ate a sta tion. or where a
single operator reoeiws ass istance in
operaling tile station, must be placed
in the multi·operator category,
CONTEST PERIOD:

CW Cla5S - All CW contacts must.
be made d uring the period 000 1 GMT
Saturday, September 18 and ooסס

Sunday, September 19. Only 18 houf1
total operating time may be used
during this period. Times on and off
the air must be shown in the log.
Minimum time off period allowed is
15 m inut es. listening lime must
count as o perat ing time.

Phone Class - All phone contacts
must be made during the period 0001
GMT Sunday, September 19, and
OOJO GM Monday, September 20.
Only 18 hours tota l operat ing time
may be used during t his period. Times
on and off t he air must be shown in
the log. Minimum t ime off per iod
allowed is 15 minutes. listening time
must CDunt as o perat ing time.
BANDS:

All bands and modes lor YotIich the
part icipat ing entry is liteflsed may be
uSl!d. A stat ion may be INOrked once
on each band in each contest classifi·
cation. The use of repeaters for CD n·
test excheoees is not permitted.
EXCHANGE:

W/Ks .... ill work VENO stations
and viOl' ve~ . W/K to W/K and
VENO to VENO OS01 do not

VEIW CONTEST
CW

Stans: 0001 GMT Saturday ,
Sept 18

Ends: ooסס GMT Sunday
Sept 19
Ph~

Starts: 0001 GMT Sunday
Sept 19

Ends: ooסס GMT Monday
Sept 20

The Montreal Amateur Radio Club
Inc. illYites a ll W/K and VENO ~a

leurs to panicipate in the 1976 VE/W
contest to be held the _ekend of
September 18-2 0.

Rules for the 1976 contest include
some changes from last year, and
tterefore should be read carefully by
everyone intendi ng to part icipate.
Thew changes were incorporated at
the request of many amateurs part ici
pating in last year 's contest.

A l OX multiplier is continued lor
W/K cemcroants in an attempt to
equate U.S. and Canadian scores, thus
enco urag ing more competition
between the two areas.

Stat ions #lould look lor each ot her
in t he " General" pan of the pho ne
and ON bands, and are reminded to
check aU bands for o penings.

l og sheets, regardless of score, will
be of de linite interest in preparing t he
contest summary, It will also be of
definite interest in preparing " soap
box" comments, unusual occurrences.
etc.
ELIGIBILITY:

The contest is open to all lioensed
amateurs located in the ARR l sec
lions listed o n page 6 of any OST.
CLASSES OF ENTR Y:

The contest is divided into two
classes: CW and phone. CW and phone
scores must be logged, tabulated and
submitted separately.
TYPES OF ENTR Y:

There are two ty pes of entry 
single operator and mult i-operator. A
single operator sta tion is o ne manned
by an individua l amateur who receives
no a5Sistance from otber persons dur·
ing the cont est, such as log keeping or
spott ing stat ions.

Stations where two or more ama-

Ends: 1800 GMT Sat urday,
Sept 18

Scores will be based on contacts
w ith licensed women operators
ON LY. All bands and modes may be
used but crcssbaod operation and net
contacts are not permitted. Only one
contact w ith each station will be
counted.
SCORING:

Score 2 paints per YlRl member
worked and 1 point lor each non
YlR l member Yl worked. No multi
pliers!
A WA RDS:

Top scoring YlR l member will
receive her choice of a YlRl pin,
charm, o r stationery. Non· YlR l
member .... ill receoe a one year memo
bership in YlRL
ENTRIES:

l 09S should be sent to Mrs. Mynle
Cunningham WA61SY, 1105 East
Acacia A~e., El Segundo CA 90245.

PENNSYLVANI A 050 PARTY
Opel1l ting Periods:

1600- 0500 GMT Sat....day.
Sept 11

1300-2400 GMT Sunday.
Sept 12

The 19th annual PA asc Party is
sponsored by the Nittany ARC and all
amateurs are illYited to panicipate. PA
stations may work both in-state and
out-ct-srate stations.
EXCHANGE:

050 number. RS(T) . and PA
county o r AR Rl section.
FREQUENCIES:

Phone: 181 5, 3980 , 72BO, 14315,
21380.28560.

cw: 1810. 3550. 7050, 14050.
21050. 28050.

Novice : 3715, 7160. 21115,
2811 15.

Please note changes from IllS! year 's
frequenc ies!
SCQRING:

PA stations score 3 points per
non ·PA OSO and 1 point per PA 050.
Fif\lll score is total number of OSO
pai nlS limes number of ARR l sec
tions worked !incl udi ng EPA and
WPA) plus a multipl ier of 1 lor any
OX. Non-PA stalions score 1 paint per
aso times the number 01 PA counties
worked (67 ma~l. Stations may be
worked once per band and mcoe.
AWARDS:

Certificates to section winners with
10 or more c soc
ENTRIES;

logs must show dates/times in
GMT. stations worked. e~changes

!ient/received, bands, modes, number
of new section/county as worked. A
sum mary sheet should be included
indicating number of OSOS, tota l
cou n t ies/sections, O SO paints,
claimed score, rig descr ipt ion, coer
at ing lime, and any o ther gripes,
sugge1tions, etc . Mail by October 15th
to Douglas R. Maddo~ W3HDH, 1187
S. Gamer St.. Stale College PA 16801.
Do not includ e an SASE.

YlR l HOWDY DAYS
Starts: 1800 GMT Thursday,

Sept 16

he 000 Party. All aso Party entr ies
will be screened by the Contest Com
mittee lor possible Worked 5 BEARS
Awards. A Worked 3 BEAR Cubs
Award is also a~ailab!e lor working 3
Novice members.
ENTRIES:

logs must show dates, times in
GMT. stations worked. e>c cl\anges sem
and received, bands. and modes used
and scores claimed. Include check
sheet lor ent ries with more lhan 100
asos. Each entry must incl ude a
signed statement that the decision of
the Comest Committee will be
accep ted as tloat. No logs can be
ret urned. Results of the 000 party
will be mailed 10 all entries and an
SASE is NOT required. l og1 m ust be
postmarked no later lhan October 11.
19 76 and sent 10 Boeing Emp loyees'
Amateor Radio Society, clo Contest
Committee, Willis D. Props t K7RSB,
18415 38th Ave. 5., Seattle WASH
98188.
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e.g., 25 contacts in 10 seettcre on 21
101Hz, 10 cont/ICts in 10 sect ions on 14
101Hz, and 20 contacts in 10 sectiom
on 3.7 101Hz · 25 + 10 + 20 .. 55
contacts II 2 .. 11 0 points II 110 + 10 +
101 30 .. 3300 points for CanadB, but
3300 II 10 · 33000 for U.S. statiom.
CONTEST SUBMISSION:

Log sheets and a summary sheet are
requi red with ewry submission. The
summary page will be submitted as
the first page of each entry showing
number of contacts, multipliers and
tota l scores. Any 200 plus contact
entries are also req uired to haYe cheel<
~s IARR L, OIl a id .:61 for listing
or _ards. A seplIfate subm ission for
each class (CW ..rid 3581 is ma OOa
tory. All entr ies mll$l be po$lfl'lilrked
no later thiln October 31, 1976, and
become the property of thl! contest
committee.
OPERATING AIDS:

Check and summary sheets are
available from t he VE/W Contest
Committee, P.O. 80ll 2206, Dorval
Stat ion 180, Quebec. Canada. Include
SASE !legal sizel, l RCs or C.nlIdiill'l
stamps with your request . Offic~1

sheets are not necessary and reaton-
able facsimiles are acx::eptable. No
for ms will be lent unless sufficient
postage accompanies your request .
AWARDS:

Plaques will be awarded to the high
sooring Canadian and to the high
scoring U. S. entry for both cresses.
CW and SS8, donated by the Montreal
Amateur Radio Club. A min imum of
25 OSOS is requ ired to q ua lify.
Entrants operating under reciprocal
licensing 307eements are rw:lt eligible
for plaques.

Cenificetes will be awarded lor the
high sooring sta tions in each sec;tion
for each d_ . nd type of ent ry
providing at least three entr ies in each
class and type are rereived from each
section.
DISOUALIFICATIONS:

If the claimed score of an entry is
reduced by 2% or more. logs fI'IiIY be
d i$Qual ified. Score reduct ions may be
made for taking c redit for uncon-
firmed QSOs andlor multipliers, dupli
cate contact , or ot her scori ng d is.
crepanc'l!$.

The ruling of the VENi contest
committee will be final in all in$laflCeS
of doubt.

SCAND INAVIAN ACTIV ITY
CONTEST

CW
Startt: 1500 GMT Saturda y,

Sept 18
Ends: 1800 GMT Sunday.

Sept 19.......
StatU: 1500GMT&tturcllly,

Sop. 25
Ends: 1800 GMT Sunday,

Sept 26
Non·Scandinavian stations will try

to work as many Scandinavian sta
tions as possible , The same station
may be worked once on each band
during the contest. Only ON-CW and
phone-phone OSOs are valid . Valid
Scandinavian prefi l<es will be : LA, JW.
J X, OH, OHII, OX, OY. OZ. and
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SMfSK/ SL. Use all amateur bands. 80
to 10 meters. General call will be CO
SAC lor non·Scandinavian stations or
CO TEST for Scand inavian stations.
CLASSES:

S ingle operator, mutti-<Jl)erator/
s in gle transmi ner, multi-operator/
mult i·transmitter. Club stations are in
mutti-coeretcr class even if o perated
by a single o perator. Multi-op /mu lti
tra nsmitt er stations should use
separate series of seria l numbers for
each band.
EXCHANGE:

RS(T) and serial number sta rting
with 001 ,
SCDRING:

Score 1 poi nt per completed OSO.
Multiplier is number of Scandi navian
countries per band, fI'IiIllimum of 10:
LA - Norway, OH - Finland. OHII 
Market Reef, OY - Faroe Islands,
SM/SK/SL - Sweden, JW - Swalbard,
OH(3 - Aland Islands, J X - Mayen
Islands, OX - Greenland, 02 - Den
mark .

Final score is the sum of complete
osas multipl ied by lhe sum of multi·
pliers.
A WARDS:

The two hicjlest scoring stations in
all operating dasses on CW and phone
will rece ive the Contest Award in each
part icipating country as well as in
each participating USA call area.
Other certificates may be awarded
depending o n the activity in each
country or cell area.
LOGS/ENTR IES:

logs are to be filled in in the
following order: date and time in
GMT, stat ion worked, sent _, received
=.band, note new mult iplier . Separate
logs for each band are not necessary
but a summ.y sheet showing totals of
each band and final score is requ ired.
On summary sheet include: callsign,
name, full address, and operat ing
class. Separate logs are required for
ON and phone. Include any comments
on the summary sheet. Also, include a
signed sta tement that you operat ed
aecording to all rules and regu lations
and agree 10 lhe f inal decis ion of the
Contest Committee. logs must be
fI'IiI iled no later than October 15th to
SSA Contest Manager SM0DJZ. P.O.
8 01< 3036. 5--195 03 Maersta , SWE
DEN.

MARYLAND/DC 050 PARTY
Starts : 2300 GMT Saturday,

Sept 18
Ends : 0100 GMT Monday,

Sept 20
The 10th 0 50 Party is sponsored

again by the Maydale ARS. The same
station may be worked on eecn band
and mode for aso points as well as
band multiplie<-s.
EXCHA NGE:

0 50 number. R5{T) lind QT H.
MD/DC send county (8altimore City
and Washington separat e}. Ot hers send
ARRL sect ion o r cou ntry.
FREOUENCIES:

75 kHz from low end of CW bands
o n even hou rs, 25 kHz from top of
each phone band on odd hours. Try
10 and 15 on ha lf bours.
SCORING:

Score 2 poi nts for each 050.
MD/DC statiom multiply QSO points
by number of ARRL sections and
countries on each band. Others
mul liply QSO points by number of
MD counties and independent cities
(24 mal<I on each band.

AWARDS:
Cert if icates to top scorers in each

ARRL section and count ry with 100
points minimum o n each mode, to to p
MD scorers in each cou nty with 1000
poi nts minimum o n each mode.

ENTRIES:
Use sepa rate logs for each band and

mode as .....ell as a check sheet for each
band and mode with over 100 con
tacts. Ind ude • sumffillfY sheet show·
ing scoring, name and address, and a
signed dec larat ion t hat all rules al'ld
rll9ulatio ns were observed. Send a ll
entries to Maydale ARS, c/o C.E,
Anderson K3JYZ. 14601 Claude
Lane, Silver Spring MO 20904.

DELTA aso PARTY
Starts: 2000 GMT

Sop. 25
Ends : 0200 GMT

Sept 27
All amateurs are invited to partici·

pate in the 7th annual Delta aso
Party which is sponsored by the Delta
Division of the ARR L. Contacts must
take place during the contest period
with no time or power restrictions.
Any stat io n disrupt ing a working
neue Oiv traff ic net or whose log
e :o: hibits obvious irrll9Jlarities will be
d i$Qua lified from award consideration.
General cell will be "CO DELTA aso
PA RTY" on SS8 end "CO DELTA"
or "CO TEST " o n eN.
EXCHANGE:

QSO number, RSITI, and OTH :
ARRL section for non·Delta. county
and state for Delta . Portables and
mo biles may be reworked on the same
ban d/mode if cha nging counties. Sta
tions may be worked once o n each
bal'ld/mode otherwise. Delta Oiv
stations may work o ther Delta Div
sta lions.
FREQUENCIES:

Novice: 3725,7125.21125.28125.
SS8 : 3990, 7290, 14290, 21390.

28590.
eN: 3550, 7050. 14050, 21050,

28050.
SCORING:

Delta stations take number of OSOS
times number of ARR L sections (75
maK) wo rked for fina l score. Outside
Delta Div, la ke number of QSOs t imes
lhe number of counties worked wilhin
the Della Div (3 16 mall). OX stations
fI'IiIy be worked by Delta OiY staliom
but do not count for multipliers.
AWARDS:

Delta Achievement Award - All
amateurs contacting 5 hams in each of
the 4 states comprising the Division
will rereive this certi ficate. Certifi
ca tes will be awarded to tbe 3 highest
scoring stations in each state within
the Delta Div; em and 5th will also be
given if warranted. Certi licales will 90
to the high scoring stat ion in each
ARR L section and country; 2nd al'ld
Jrd will be given if warranted. A

plaqu e will be given to the high
scoring station both inside and outside
of the Division. Plaques will also be
awarded to the hi';' scoring portable
and mobile statiom operating with in
lhe Delta Div. A portable or mobile
must be operating outside his home
county to be eligible. The Lafaye tte
ARC will sponsor the plaques.
ENTRIES:

Logs must include date/time, sta
t io n worked, exchanqe. band, mode,
and mu ltiplie" . Logs must be post
marked no later than October 2 1,
1976 to be eligible for awa rd consider·
alion. Logs will be returl'led if re
Quested. Send logs to Malcolm P.
KeoWr1 K5RU8, 213 Moonmist,
Vicksburg 1015 39180.

1976 CALIFORN IA 050 PARTY
Sponsored by the Northern

Califo rnia Contest Club
The 1976 Cal ifo rnia aso Party will

begin at 1800 UTC (11:00 am PDSTI
on Saturday, October 2, al'ld end at
2400 UTC 15 :00 pm POST) o n Sun
day, October 3. Of t he thirty hour
period. the fI'IiI:o:imum operating time
shall not exceed 24 hours. T imes
onloff must be dearly marked in the
log. Each time off shall not be less
than 15 minutes.
BA NDS:

All amateur blinds may be used.
and stat ions may be worked once on
phone and once on CW on each band.
A California station which changes
cou nties Ii.e., a mobile or portable! is
considered to be a new stat ion and
may be contacted again on each band
and mode.

SCDRING:
California stations will transmit

con secutive QSO numbers ~
cou nty. Non·California statiom will
send consecutive 0 50 numben and
state, Canad ian province, or country.
California stations may wor k each
other, but co ntac ts between stations
outside of Califo rnia have no contest
value. Each complete 050 shall cou nt
two poinn; no credit is allowed for
partial contacts. The multiplier lor
California statiom shall be the number
of different states plus Canadian call
districts (VEND 1 - 8 , fI'IiI:o:imum of
81. California stations may count t he
state of California as one mul tiplier.
Also, OX may be wor ked for 0 50
points, but does not count for mul ti 
pliers. Non-California stations will use
as their mul ti plier the number of
diffefel1t California counties wo rked
(58 meximurnl . The fi nal score equals
total aso poinn limes the multiplier.

FREQUENCIES:
ON: 1805. 3560. 7060. 14060.

21060,28060.
558: 1815, 3895, 1230. 14280.

21355. 28560.
Novice : 3725. 7125. 21125, 28125
Try 10 meters o n the hour and 15

meters o n t he hall hour between 1800
and 2200 UTC.

LOGS:
Log information should include

date, t ime, band, mode, Cflilsigns

Conrinuedon page '40



The Stinsons had seats for ten
pa5lef19l!'lS and a crew of o ne - the
pilot. The only radio aboard was an
airway radio beecco receeee. As an
ecommy measure, the Stinson's
center section 20 gallon tank W(l$

f itled with aviation gasoline, which
was used for take-offs. After clim bing
to about 1000 feet, the pilot switched
to the cheaper automobile fuel in the
other tanks. Thtli worked very nicely
during the winter of 1930-31, but
along in April we had a day of
unseasonably hot and humid weather.
That day ludington had live forced
landings before they knew what had
tecceod. No damage except lor some
"seized up " engines and a few scared
passengers. It seems thilt they _ a
bit late in changing from winter auto
gas to the summer type.

A more serious thing happened in
November, 1931. In the middle o f
September, the line introduced a new
high speed nonstop service of two

round trips a day bet_en Washington
and Newark Airport , using a new
lockheed Orion. One of these
schedules departed Newark at 4:40
pm, and by the time it reached
Central Airport lin mid-Novemberl it
was dark. On this flight, Capt . F loyd
Cox was on his final approach over a
goll course when he "ran out of air"
and the unforgiving Orion did half a
turn of a spin before hitting the
ground. Four passengers, the pilot and
the Orion became statistics. Townsend
Ludington wanted to shut the airline
down the next morning. It was the
o nly accident the line had in its two
and a half years of operation.

In March, 1932, our airline head
quarters was moved from Philadelphia
to the Wasrnngton-H()()Vl!f Airport, so
_ rented an apartment out on Conn.
Ave. By midsummer, 1932, the
"Depression" was being felt by
everyone. More and more people were
finding air t rave l. or fo r t hat matter,
t ravel of any kind, more than they
could afford. So our passenger
revenue declined $OIT\ewtlat in spite of
the many remedies we tried. Then
came the Pres idential election of 1932
when FOR swept the country except
for Vermont and Maine. As a sort of
last resort we made a good try at
selling the Post Office Department on
putting mail on our frequent service.
All to no avail. So Nick ludington

••

,": .. '.'." '~
•

York, Philadelphia and Wa$hington.
The ludington brothers f~nished the
bucks and the " know who," Vidal and
Collins, the " know how," and Amelia,
the visibility. The original officer
lineup Wll$ as follows : Chairman of
the Board - To wnsend l ud ington;
President Nicholas ludington;
Executive V.P. - Gene Vida l; V.P.
Operations - Paul Col lins; V.P. Public
Relations - Amelia Earhart ; Equip.
ment ~ 12 Stinson 10 passerger
trimotors.

The ir " Every Hour on the Hour"
service trom 7 am to 5 pen. to and
from New York and Washington,
started Sept. 1, 1930. In the first 14
months of its operations, ludington
lines carried some 85,(X)() passengers;
in 1931 , it carried one fourth of the
total passengers of all o ther airlines in
the United States.

In the spring of 193 1, Nicholas
Lud ington developed a case of tuber·
culosis and had to retire to his house
in Sil'nta Barbara, California, for a year
In bed. That left h is brother,
Townsend, who Wll$ in ..ety poor
health, to direct their invest ment in
the airl ine. So they hired Jim Ealon
from Pan American and installed him
as President in t he fa ll of 1931. Eaton
then tapped me for Assistant to the
President and General Traffic Manager
01 the line, I W(l$ glad to shift from
the airport to the airline,

--~

l UDINGTON l INE, ETC,

In early 193 1, the New Jersey
legislature passed a bill set ting up a
State Aviation Commission oonsi"ing
of a Director and five Commissioners.
I was ore of the f ive. This
Commission had jurisdiction over all
aviation activities In the State,
Meetings were twice a month. You got
a nice commission signed by the
Governor , a gold badge of author ity,
and special auto license plates.
Actually there wasn't much for a
State Aviation Commission to do,
since the Aeronautics S'anch of the
U.S. De panment of Commerce
already had jurisdiction over most
aviation activities. I resigned my
commission in December, 1933, when
I changed my off icial residence to
New York State. Just wanted to let
you know that I c¥ried a baOge for a
wh ile.

During the spring and summer of
1931 , Gene Vidal , Paul Collins and
Amelia Earhart were Quite busy
getting t he ludington l ine ready to
start operations. The idea was to
furnish a frequent , low fare service
betWl!el'l Cities on a highly traveled
route - in this ene, between New

pieces, behind (pho to by S. Dennis
WelshI, Pieces were also falling all
a round me. I'll never forget it.

,

In the early 19305 a populilf w-V
for various o rganizat ions, such lI$

American legion posts, service clubs,
etc., to raise funds was to sponsor
so-called "Air Meets" or "Air Races"
at their local a irpor ts. One of trese
WitS a two day affair at Trenton 's
Mercef Airport on October" 19th and
20th, 1930. It Cilffied the pre
possessing t it le of " All Easlern Stales
Air Meet." I was serving as Judge and
Starter in the closing event of the
meet, a 25 mile race over a triangular
closed course with one pylon on the
a irport fie ld.

Five planes 'Mlfe lined up ready to
sUrt when Mrs. Opal Kunz landed and
asked to cernpete in the race, I asked
the pilots 0 1 the other five planes if
they had any objection to her last
minute entry and they all agreed to let
her compete,

So I started them off at 50 second
intervals and went over to the home
pylon to make sure that no one was
cutting any corners there . On the last
lap three sh ips _re bunched on their
approach to my pylon, George Zinn in
his Taper Wing Waco was low and on
the inside, Mrs. Kunz a little ahead 01
him and on the outside, and Dick
Mackie in his Cessna flying a high, safe
race about 150 feet above Mrs. Kunz.
Just as they got to the pylon, Mrs.
Kunz suddenly cut around directly in
from of George, which for ced him to
pull up sharply to avoid hining the
Kunz machine, Just at that moment,
however. Mackie was just above.
linn's Waco collided with the Cessna
and cut its whole tail off. linn's Waco
lost its flying speed and dove in about
100 feet from ....nere I Wll$ standing.
Mackie's Cessna seemed to f ly along
straight and level for a lew seconds,
but when he thronled back it went
straight in. Both were killed instantly.
From left to right in the photo are t he
Kunz plane tbet cut in front of Zinn,
the Cessna with il$ tail cut off, and
linn's Waco, with piece1; of the
Cl!ssnI's tilil over Zinn's engine and, in

TRAGEDY AT TRENTON

ContinuerJonf)lge 140
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Looking West
Bill Pasternak WA61TF
14725 Titus St. ::4
f'anorilfTIiJ Ciry CA 91402

Where were we in the July issue,
you ask? Actually, wit h the Ju ly
column usually being written in late
April and our having to be out of
town at the same t ime, we oecioed
that it would be better to take a
vacation for a month than to just
write a piece to fill space. Behwen
New York and Dayton we now have a
lot to report, a nd so , on to that
wonderful world we love and call
amateur radio.

I am begiooing to get the imprl!$
sion that I may have opened another
can 01 worms; at leaS( that's the way
the mail is running tha I I am getting
about my June "special" on total
volunta ry coordination (see June
1976 p. 8) and the idea of both
offering andlor involving all VHF I
UHF oriented amateurs in such a
program. There were two specific
reasons for my writing tha t article.
plus a third which wl1i le left basically
unstated is no less important .

First. I, along with many other
alllcerned amateurs, feel that wh ile it
would be very nice lor the ARRL to
officially recognize the work now
being done by those i"",olved in re
peater coordinat ion, it is not lor that
o rg anization to now, afte r the
maiority 01 the work has al ready been
accomplished, oome in and tel l the
amilleu r community that they will
appoint someone in e&dl area to do
this work ei ther in eoree-t with al
reedy ellist ing efforts, or by fllplacing

same. In my opinion, the reason that
the majority of coordina tion efforts
have been so successful has been that
in most cases the people doing the
coordinating work have been asked to
take on th is job by the ir peer s, their
lei low amateurs. To carry th is o ne
step further, il the League must get
itsell ir1VQlved in this work, then it has
a sincere obligation to all amateurs,
both L~ membeff and non
mrmbers alike, to elect such people in
a like manner to the way tha t League
Directors are elected, s ince any per
sons elected to this type of position
will hold a heck of a lot 01 power in
their hand$. I for one would wan t to
be in a position to east my ballot and
help elect such a person based upon
what I know about such a person 's
quallficattcns, rather t han having such
"rammed down my throat ." Based
upon th is, I must lor now co nt inue to
oppose t he concept of a League
appointed coordinator until such time
as the ARRl publicalty clarifies
ell.lilctly how such a person will be
chosen and by whom, as well as
specifica ll y spe ll ing out what his
deties will be in relat ion to already
ellisting coordinating bodies. How will
such a person relate to already opera
tiof1<l1 ooordinating elfons and, most
important, should a disagreement arise
between an ellisting coordinating
body and a League coo rd inator,
whose word w ill be final? At th is
moment, June 1, 1976, t hese are
questions yet unanswered. I sincerely
hope that before you read t his, the
ans.....m will be in a ll our har'lds.

Secondly, today's ellisti ng coer
d inat ing efforts grew up as a need for

"govemment by aisis." FM and re
peaters grew up fast, almost too fast
in some pteces. In a mat ter 01 bot a
year o r so, some cities lound fllpeate rs
sitt ing o n repeaters, repeate rs e n
croaching o n a rea simpl e K channe ls,
and tempers rising. Order was needed
fro m the chaos and out of this need
was bom the repeater coordinating
council. Now while councils are not
per lect entities, at least they are repre
sentative 01 the views and voices 01
the majori ty of the FMers in any given
adm inistrat ion area. Sure, they ma ke
mistakes. but because of the very
nature that they are entities of more
than one individual , they are less
likely to repeat such mistakes. By and
large you have to admit t hat most
have done a pretty good job in making
things work well, Now with the
advent 01 the multi-mode VH F trans
ceiver - you know, that cute package
tha t lets you run CW, AM, FM, SSB
plus other various types 01 emissions
Irom bot one rad io - there is a
growing trend to wa rd operation on
these other modes, especia ll y SSB for
"DXing." One 01 t he things that I
lear ned I WilS right about is t hat in
some areas, two meter SSB is growing
so fast that local amateurs are making
eflons to set aside specif ic Ire
coeocres lor such thif1Q$ as DX calling,
local rag-chew ca lling, tune-up, et c,
Sound familiar ? Even more rnter
esting, the term being given to these
frequenc ies is "channels." II this is
then to be a sign of things to oome, do
we wai t once more until we again
need "government by c risis," o r do we
act now and ot ter the experience we
have garnered from repeater coordina
t io n to t hose ellpand ing into new
facets 01 VH F communication to help
them avoid any future Cl'isis? At the
moment, one might rightly state that,
due to the limited amount 01 activity
coup led with the current high price of

such equipment, no such need exists,
But, many new amateurs are ooming
soon into our ranks as a result of the
new ARRl training program {many I
suspect with eventual VHF interest},
and as tec hno logy progresses and the
market increases. prices may come
down on equipment such as this lmay
I cite the electronic calculator, the
digital watch and the under $100 CB
radio as e xarnules of what advanced
t ec hn ology coupled with good
marketi ng practice have done lor con
sumer pri~l and bring more am...
teurs to this and other modes. I lor
one do not believe in lorcing any
amateur to do something oontrary to
his o r her belief , However, by the
same to ken, I do feel that if the
interest is the re, then t hese and all
people have a r igh t to have the ir views
aired. The refore, if amateurs i"",olved
in other modes are interested in i~

...Glving themselves in some lorm of
coordinated band plan, to formulate
among themse'~s a plan for the
luture that will insure the sanctit y 01
all amateurs, I for one do no t tee t that
they should be relegated to the side
lines just because they do not own a
repeater (as you know, "repeaters are
the in thing t hese days"). Yes, re
peaters are " in" right now. but in 10
years, wha t will be "i n" then? I for
o ne am glad to see the advent 01 the
multi ·mode transce iver for VHF.
Slowly but surely it is taking a b it of
the pressure off many very crowded
VHF repeetees and at the same time
adding diversity to the operating
habits 01 many amateurs. Re peaters
are great fun, t rue, but many VHFers
fa il 10 realize tha t the re is a whole
world below 146 MHz, and that world
is an entity unto itself .

As I $lIid, there are three reesons,
and the third is possibly the most

important 01 all , If we are 10 grow, we
must deve lop lines 01 communication

Alf if takes to work EME is II statio" like that of Bruce Stemsrein K2RTH lind
a little patience.
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Remember Larry WA21NM who used to write for 73' He is alive. well, on 2
FM, and a champion Siamese car breeder these days.



A sign of things to come? ICOM West rttpreStlfltatiw shows new IC·202 2m SSB
portable at SAROC '76. Is it the thing that may replace tOOay 's FM hand-held?
Who knows?

announcement of this happenIng. The
two dubs call it " Hands Across A
Nation in '76"; however, I was asked
while in NYC to bri ng word bac k to
PARC that L1 MA RC would li ke to
make this informal t ie permanent. I
scscecr il will be.

Slipping over to .28/.88, I accessed
the Staten Island repeater and ran
smack dab imo a long time friend of
mine Andy Fe ldma n WB2FXN. My,
how time flies; the last time I had
spo ken with And y was just afte r he
and Eileen had gotten ma-ried. Now
they have a kid of their own and have
moved to a new OTH oYer in Jersey. I
listened for a while after signing with
Andy and noted lhat something on an
adjacent channel was being hea rd by
the TR -2 2. Never did iden tify it
though. On .13/.73 I found the worS!
adjacent channel problem noted. A
repeater in Selden, Long Island 15
kHZ away was giving AAA a good run
for its capture money. AM, the old
WA2SUR system, is located in lower
Manhattan and previously I had never
heard any problem using my own
T R·22, which had come from the
same lot number as Larry'$. The
people on that Selden repeater _med
to be such a nice bunch tha i I really
wished I had some rocks or if synthe
sized radio wilh me so tha t I could
have met them. Think I realty missed
something good. I was not able to
ei lher access or hear the Greenbrook,
New Jersey repeater on .34/.94.
though in the past I had been able to
al least hear it in Valley Stream. Later
I was told that it had gone "PL" and
activity on it was low. This repor t was
never confirmed. I d id. however, hear

workshop to count Hz'$. Hmmmmm
... wtw.t's this? Seems as if both my
. 13 and .25 transmit crystals were
stone dead. A few more tests showed
that my .73 receive had met t he same
premature fate. Since FMH rocks are a
scarce commodily in NYC. larry gra
ciously offered to loan me his TR·22.
Again, this was a stock unmodified
TR·22 purchased in 19 71. I stress the
point unmodified since such a radio
will perform witho ut a ny problem in
and around LA under the inve rted
split plan. To say ttet the early
TR-22s were somewhat broad in the
selectivity departmenl, especially by
today's Slandards, would be a fair
assumption. Th is rad io was equipped
with fou r repeater pairs plus .52 and
.94 simple" a nd was set up in my
father ·in·law's Chrysler using a bor·
rowed % wave gutter clip supplied by
"Uncle Lou" K2VMR.

No problem on .25/.85. We were
Slaying wilh Sharon's mom and dad in
Valley St ream and were but a stone's
throw from t he location of WR6ADM.
The welcome we were given on tha t
repeater was the warmest we found
anywhere on our trip. ADM is spon
sored by L1MARC, the Long Island
Mobile Amateur Radio Club, and
being with L1 MARC people is to me
very much like being home on
WR6ABB with PA RC people. In fact ,
while it has received no publici ty to
date, last January L1MARC and PARC
became sister clubs on an informal
basis as a gesture of goodwill between
amateurs separated by the miles as
pan of our nation's bicentennial cell"
bration. In fact , I believe this is
probably the first forma l public

Last month we mentioned that WI!

would be heading to New York and
then on to Dayton for the Hamven·
tion and the festivities there . Ne"t
month we wilt tell you abou t our
impression of t he Hamvention, but for
now let's all get on board thai red and
white TWA 707 and go east 10 the
megalopolis of New York. The flicjl t
itself must have been good. I am
assuming this since I literally slept
fro m Lo s Angeles to NYC. Sharo n
told me tha t around 3 am (we flew
the red-eye I we hit a bit of turbu
lence, but I managed to sleep right
1hrough it. I awoke to the si!tlt of the
s.un coming up 0YeI' the Atlantic and
quickly recorded this event on super 8
movie fi lm. We ate a quick breakfast
and t hen landed at good old J FK
Internat io na l. Right on the numbe rs
lor you fellow pilot types.

Sharon's mom and dad were there
to meet us and alter the cuslomary
_Icomes i1nd obtaining our baggage
(very quickly - one of the advantage5
of n ight flying o n a medIum-sized
a ircraft I, we exited the termina l to be
greeted by a b last of 78 degree hot
Slicky air and the sound of two ta "i
drivers arguing about who was first in
line to pick up a f..-e. Ah .. . yes, we
were in New York! 6 :30 am.

The thing that I wondered about
most was ho w welt was t he right side
up split-split repeater plan that they
lollow worki ng in comparison to the
inverted plan that we here in Southern
California use. I unpacked my stock
FMH that I had equipped with
crystals for .25/.85 (WR2ADM) and
.13/. 73 (WR2AAA) to see what I
could hea r and to see who was
around. It was now about 11 am
Sunday morning. There was a esc on
ADM and I recogniZed the voices and
callsigns. $0 I tried to break. No luck.
I figured tha i the trartsmit rock was
probably off frequency since I did not
ha ve the time to net any crysta ls
before t he trip. I f lipped over to AAA ,
but heard nothing. Oh well, will have
to run into Brooklyn and use INM's
counter later. On _52 simple" (in NYC
simple" is called "deect" I managed
to get a OSC going with one of t he
locals; we compared notes about two
meter activi ty fo r about an hour with
a number o f o ther stations breaking in
and out of the OSC during that time.
Soon the friends and relatives started
to arrive, including our 6 month old
new nephew, seen. along with h is
parents ISharon 's sister and bro ther
in-law), an d this signa led an end to my
hamming for t he day. It was party
time and besides, meeting little Scott
was the prime reflOll for the trip.
Away with the HT and OUt with the
earoe-es.

Around four the next afternoon,
alter visiting my dad and ma king h is
Zenith color TV have color again, I
stopped over to see larry Levy
WA2INM. You may remember larry
as he was one of 73's firS! technical
writers in the 60's. Alter a cold one to
wash away the New York City air
pollution. which in my mind is far
worse smel ling than what LA is fa med
for, we adjourned to his basement

that e >;tend far beyond the covenllje
area of our f;worite repeater, We must
learn to interact with people whose
interests are dif fe rent than ours and
realize t hat while FM and re peaters
are nice, they are but one facet of the
~ran VHF/UHF picture. If you have
r'leVeI" tried working a distant station
on 6 meter E o r F2, you are missing
something. If you have never sat in a
round table on two meter AM and
been able to talk for 5 or 10 minutes
without wo rrying abo ut timers cutting
you o il, then you have bypassed a
good part of the show. There are
people out there, potential friends if
YOU want them. It only takes tuning
below 146 MHz to find lhem.

Now to Southel"n California and
back to tha t wonderfu l world of
a mateur rad io. Have you liste ned to
Sill meters down at the low e nd lately?
Around this part of the OOl.lntry, the
OX seems to have started rolling in
like in the old days. Most of it is single
or double hop E, but as the season
progresses the re should be some F2
and that will rea lly make it wild. Most
o f the act ivi ty centers around the area
of 50.1 to 50.2 ssa, but the re is some
good stuff on AM as well from around
50_25 up to about .5 or .6. However,
the analogy of it being like the "old
days" is rea ll y no t that correct. First,
the old days for me were the la te 50's
and early 60's, but 3000 miles to the
east. Therefore, comparisons are a bit
hard to make and/or justify. I can tell
YOU lhat with a % wave ground plane
atop the building I itm working a bit
of the current OX. Since I no longer
have myoid Swa n 250 no r the funds
to rep lace it, I a m stuck on medium
power AM and CWo For those inter
ested, the Si ll meter station here is
nothing more t han a Hamma-Iund
HOll0A with an Ameco NwiSlor
preamp ahead o f i1 and a choice
between an AMECO TX·6 2 or Knight
T· l 50 transmitter, depende nt upon
whether I am working the station AM
or ON. General band monitoring is
done wilh an old Gooset Comm II. Of
note is the fact lhat rnost AM users
here in Southern California are omni·
di rec tional and vertically polarized,
while sse and ON are hori zontal. FM
is vert ical, with the output of t he
WA6UJS repea ter , 52.525, being t he
local FM calling channel. Activity here
on 6 seems to be on the rise on all
modes other than CWo with the
majority of ON t ha t I hear being of
the MCW variety fo r code practice.

When yo u reach a poi nt of "re
peate r media overload" or more
plainly said, the sound of another
squelch tale or reset beep will dr ive
YOU up a wall, sill is a rea! nice place
to escape to and lately it seems that
more and more people are dusting off
the ir old communicators and 9gers to
join t he fun. The local people I run
into on Ii" are just great, and the best
part is that you cannot time out a
simple" esc. Alter having been
wrapped up in repealers and FM only
lor a good numbee of years. getting
back o n Si Kand back to besrcs is a real
tr eat . Do n' t be lieve me; try it you rself
and see.
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some .94 simplex activity both on
Long Island ard while mobile in
Brooldyn; I had • nurrtJer 01 good
osas with some old fr iends. I do
think in ret rospect that the WA6
callsign and the 10 codes that I ha ve
beco me used to using out here did
sha ke up a number of people.

Anyhow, il I were to judge sole ly
by what I heard on . 73 with. five
year old radio, I would not be making
a really lair anal~s. I can lell you
tha i lhe stock TR-22 that I have here
now [that was also purchased in or
around 19711 works uawresstv in LA
using t he inve rted split 'soli t p lan.
Ho wever, I would really like someday
to see someone take a good synthe
sized "amateur type" popular radio
such M the loom no,or the KDK, or
a Clew FM·DX, afld dlannel by
channel evaluate both the ri{!ht side
up and the inverted split-split plans. It
w ould req uire an amateur who
happens to own such a rad io with
both a fat wallet to cover e xpenses
afld eboue a three week vacation. If I
had the bread, I probably lMlYid make
the time, but alas, in my present
financial situation that cannot be. In
reality though, such a oompariSOfl
done in the major high act ivi ty areas
such as NYC and LA whe re split-split
systems e"ist is the only way W'! will
ever know which method is best. I can
tell you what I tocnd, afld I can tell
you of the succ:eu _ have had out
here with the inverted spl its. but until
the time that such a channel by
channel comparison is actually made,
a fld made from a user standpoi nt with
a fairly modern da y use r type rad io, it
is unfai r to make any lina l decisions
or recommenda tions . Any takers out

there lor such a project) I guarantee
to publish the result$. Perhaps this i$

another good reason for the establisn.
ment of a national ooo.-dinating
council tha i is t echnologically and
l ina nc ia lly able to undertake such a
research project .

Two of t he people that we were
happiest to see were Lou Belsky
K2VMR and his lovely wife Linda. It
was Lou's guidance as trustee 01 my
o ld WA2ZWP, now WR2ACV, re
peater that brought it back to life and
bu ilt it intO one of the most popular
and pop ulou s o pen systems in New
Yo rk . I discus5l'd doing an art icle wit h
h im about our cross country tr ip in
19 70 just at the t ime that repeater'S
were starting to take hold but silt
meter SSB was still king. From that
discussion Cilme the idea lor a two or
three part ar ticle you will be seeing in
the near Iutu re t itled "Lou. Bugsy an d
Me" or " Can a VW Bug Really Go
3000 Mile s Between Gas Sto ps?" Any 
how, being able to spend time with
Lou and Lin were very happy
moments for Sharon and myself. Cur·
rently , Lou's bi{! amateur rad io pro
ject is putt ing togethe r the Amateur
Radio Communicat ion Effort fo r the
ann ual NYC Salut e to Israe l Parade up
Fifth Avenue in June - q uite a
monumental task in itself.

We a lso got our first exposure to
the art of EME 0' moonbounce c0m

munication thanks 10 Bruce Stt!l"mtein
K2RTH. Bruce just happens 10 live
di rec tly llCfOU the street f rom Lou
and' Lin in Franklin Square, U , and
his antenna arra y is a bit hard to miss.
We meandered across the street to
Bruce 's place and fou nd out first hand
wtlat EME is a ll abou t and sere

t ho rough ly impressed. As soon on I
have my own home. that 's an art form
I per~lly want to involve my5l'lf in.
EME is not just another way to use
amateur radio: the skill requ ired to be
rea ll y successful et it places EME in
the art form class.

We had a chance to talk wit h Abe
Scllwartz WB2PQR about a project
that he is working toward : a user
programmable repeater using a micro
processor. The idea is to pr0C7am
specific needs of a given user into t he
microprocessor , assign each user a
specific ident irv code and have the
user pu nch up his code to have his
specific needs perfo rmed automati
cally. With the amount of information
t hat can be stored iI!1d recalled at will,
it would be possible to perform task$
such es transferring the system to a
d irecl ional antenna tha t would auto
matically adjust to a predete rmined
direct ion, st ore telephone nu mbers for
autcpetch 5l' rvice , a nd a myriad of
other things. Whi le strict ly in lhe
planning stage r ight now, Abe hopes
to make t he th ing a rea lity in the not
tOO distant future, and I got him to
agree to drop me , line from t ime to
time and keep me info rmed o f his
progreu. The concept , if feasible,
really interests me and I suspect it
might interest yo u as well.

Southland Ham s Win One: California
Dec>des Not To R,i. Cost o f Ham
PIo'ft

Sometimes a letter wr iting cam
paign ccccled wit h the proper lorm of
educat io n can win out, as was shown
recently in the state of California. For
many years only, no minal S3 fee was
nece5$ilry in addition to the normal

license plate fee to obtain amateur
radio callsign p lates. Then recent ly a
fit-evaluation was undenaken by lhe
stale that would have meant a reclassi
lica tion of amateu r ca llsign plates to
the status of what is termed "vanity
p lates," i.e., personalized license
plates o f one lorm or anothe r. Th is
would haw meant a significant i....
crease in both the cost of initially
obtaining such plates and in t he cost
of yearly renewal.

Ra t he r tha n "flying off the
ha rtdla;" amateurs In California
ini tiated a letter writ ing campaign
specifically aimed at educat ing the
Slate legislat ure as to the important
part that the sta te's amateur rad io
community plays in regard to both
public service and as a rMdy source of
trained volunteer oommunications
personnel in case of disaster. It was
poi nted out that ra ther than being
simpl y a s ign of one's vanity, the
amateur callsign appearing on a license
plate is an easily identiliable method
of de termining who the aforeme....
tioned emergency communicators are
should eYer the need arise.

As a resu lt of this effort, the
Honorable Michael Womum, Assem
blyman from the Ninth Assembly
District and Chairman of the cern.
mittee reviewing t he 51andards for
issuance 01 automobile license plates,
has amended th is bill (California
Assembly Bill 427 1) SO as to e"clude
amateur radio callsign plates from <tny
increased tees, We at 73 feel that he
deserves a thank you for his action o n
behalf of the Cal ifornia ama teu r radio
communi ty. It is apparent that AS5l'm
blyman Wornu m is a public servant
who listens to his constituency,

•
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18

LOW COST GRAPHICS
TERMINAL KIT

So uth wes t Technical's GT-61
Graph ics Termina l kit is a low cost
graphics un it designed for hobbyists

or budget·minded commercial applica
t ions. The 9 \1," >c 13" PC board
contains all the e lectro nics necessary
to disp lay an array of cells 64 wide by
96 high on a standard video mo nitor
o r modified television set. The
graphics terminal contains its own
6144 bit static memory and thus may
be driven by any computer system
having a TIL compatible 8 bit parallel
interface. The uni t is availabl e in kit
fo rm only a nd is sold less power
supply, chassis, a nd mo nitor for
$98.50 postpaid in the US. Delivery is
3 0 days . Southwest Tech nical
ProdUCIS Corporation. 219 W. Rhap
sody, San Antonio T X 782 16, (S121
344- 024 1.

8&K·PRECISION INTRODUCES
NEW LOW COST

3% DIG IT MULTIMETER

The Model 283, a new 3\1" digi t
multimeter priced at S170. has been
a nnounced by B&K-PRECISION,
Dynasean Corporation.

The Model 283 uses high intensirv,
high rel~bility LED displays, 0.4 1"
h igh, tha i ca n be easil y read in
br ight ly lit rooms at a distance 01 at
least six fee t, according to t he menu
tecture rs. II measures de volts, ec
vollS, de current , lie current and resiS"
tance. A specia l low 'tO ltage circuit
permits measuring resistance of trai"l"



NEW TH RUST BEARING

Unarco- Ro hn, Division of Unarco
Industr ies, Inc., Peo ria, lllioois, has
just introduced a new thrust bear ing
ITS·31 for mount ing antennas that is
superic:r 10 anvth ing on the market
today, It is of heat·tl"l!lltl!d cast
aluminum, for e n ra strength. The
bearing incotporates 30 stainless steel
ba ll bear ing, in a race that is prOlected
fro m the elements. permitting freer
movement at all times. Three lock
nuts fMten t he antenna mast securely
in position. This relieves the weight of
the anterYl3 on the rotor , a nd at t ne
same lime allows an e Jlceptionally free
tu rning movemem: .

Unarco- Rohn is one o f the
country's leading integrated tower
manufactu rers. Services include tower
manufacturing , engineering, fabri
catian, in-house galvaniz ing, sue
construct ion and supervision.

LOW COST ALPHANUMER IC
PRINTER KIT

Southwest T ec h n ical's PR-40
Alphanumeric Printer Kit is a 5X7 dot
matri>; impact printer similar on
operation to ttwl well known Cen
tronics printers. It prim:s t twl 64
character upper case ASCII set with
40 characters/line at a print rate of 75
lines/minute on standard J.7/8" wide
rolls of adding machine paper. One
complete line is printed at is time from
an internal forty character line buffer
melTlOri. Print ing takes place e ither
on t he receipt of is carriage return or
auto matica lly whenever the line
buffer memory is filled.

The printer is availa ble in kit form
only and incl udes the assembled pr im:
mechanism, chassis, circuit boards,
components, 120/240 V ac - 50160
Hz power supply, assembly instruc
t ions, o ne ribbon and one ro ll of
paper, It sells for $250.00 ppd. in the
US and delivery is :l) days.

For additiona l infor mat ion, contact
Myro n Bo nd, 8&K-PR ECISIO N,
Dvoescen Corporation, 6460 W. Cort·
la n d , Ch icago IL 60625 ,
(312)·889-9087.

•

•

The B&K·PR ECI5 10 N multimeter
we ighs 3 pounds and measures o nly 9
Jl 7 II 3.6 inches. With battery pack,
its weight is 6 pounds. The Model 283
and accessories are available f rom
8 &K-PRECISION distritoJtors.

the voltage ranges, and 3 A o n cu rrent
shu nts.

An optional battery pack provides
8 hours operation on an overnight
charging. 8atteries also cha"9! when
the Model 283 is used on a 110 V ac
line.

,
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auto mat ic. Four ee voltage ranges
have t l.O% accuracy o n 1.000. 10.00
and 1000,0 ranges and 1.5% accuracy
on the 1000 V range. There are four
at cu rrent and four de emeot ranges
ItO. l 000. 10.00, 100.0 mAl w ith the
similar accuracies. The sill resistance
ranges, 100 Ohms, l k. 10k. l OOk,
10lXl1<. . and 10 megohms, have t l%
accuracy. except top range. which is
t 2%. Input Imceoeoce is 10 megohms
on aUvolt. ranges.

Overload protection is provided, up
to lCX)() V on the Ohms, 1500 V on

•

sistor-5hunte'd resisters,

The Model 283 has 100% overrange
capability on fou r ranges. so that one
can read to 199.9 on a SCil Ie that is
notmally set lor 100.0 muimum.
Out-of-range is indicate'd by a flashing
d ig it and three zeros. All readings have
an automatically positioned dec imal
point.

There are 4 de voltage ranges. with
t o.S'll> accuracy on the 1.CX)(), 10.00
..00 100.0 ranges a nd t 1.0% on the
lcx)() V range . Polar ity change is
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Captain Crunch gets ready to unwrap h is balloon. tt's in a long
thin bag for protection. A t the left is the gondola, which
breaks down to two parts for hauling around ... the
gasoline-powered fan for storting the balloon . . . and a spare
propane lank. In the background, the second balloon for the
First Hom Radio Two Meter FM Two-Way Bolloon Contact is
being assembled. This is the balloon in which Way ne will go
up, manned by John Mickel.

J

Ed Dol/ W4KLM helps Will Thrasher W4SAC (Captain Crunch)
with the balloon, while Bill Otting and Walt Farley K4QE pull
the sleeve off the balloon.

Wayne Green W2NSD/J

Balloon

to

Balloon!

- -another 73 first

Laura Thrasher (ex· KN3DHI) fastens wires from balloon to
gondola while K4QE holds balloon.

20

E arly on the morn ing of
May 18th, two giant

balloons rose from the out
skirts of Homestead, Florida,
lift ing two radio amateurs
into the skies so that they
co uld establ ish a new first ...
aerostar mobile amateur to
aerostat mobile amateur two
way communicat ion.

It all started a few weeks
earlier when a letter from Wi ll
Thrasher W4SAC (Capta in
Crunch ) arrived at the 73 HQ
in Peter borough suggesting

the possibility of a new fi rst
for amateur radio . . . com
mun icat ions between bal
loons. Why not ! I called
Crunch and asked when I
should be down for the event
__ . cameras and courage in
hand .

On the evening of the 17th
Sherry Smythe and I headed
fo r Miami , armed with
came ras, lenses, HTs, and a
CB rig for the rented car. The
CB rig helped us to keep
track of traffic on the hour



-

Wayne holds balloon envelope while Will pulls off the sleeve. A small g050line engine-po wered fan is used to start inflation
of the balloon.

Balloon eovetooe is spread out and ready to be inflated.

How the balloon looks from inside . . . W4SAC on the right,
K4Q£ on the le ft.drive to Ho mestead ... and

to find the motel when we
got there.

We a ll as se mbled at
Captain Crunch's ho me the
next morning a litt le after
6 :00 am. Present were Will's
wife Laura (KN3DHI), the
first licensed lady balloonist
in Florida ... Walt Farley
K4QE .. . Ed Doll W4KLM
(retired fro m AT&T)
Captai n Cru nch (the second
licensed balloonist in Florida)
. . . John Mickel, a Florida
smokey with a CB handle of
Officer Friendly and a car
license of FUZZ. John was
taught ballooning by Will ...
and he, in turn , taught Laura.
John 's chase car drive r was
Nancy Fortier, a Della Air
lines stewardess, who is work
ing o n her balloon license.
Bi II Ott ing, Will's main
tcnance man, also helped get
the balloons rcady.

The balloons were packed
in ve ry large hassock-ty pe
bags. Once out of the bag and
stretched out o n th e grass,
they were amaz ingly big . ..
about 70 feet long. It took
three people to pu II th e pro
tec tive sheath off th e mult i
colored ny lon material. The
gondol a s we re quick ly
asse mbled, despite the multi
tud es of gnats, whi ch were
almost th ick enough to drive
off the mosquitos ... bu t not
quite. The two propane tanks
were put into eac h gondola
and strapped into place, with
a pipe go ing to the b urner
located just below the open
bottom o f the envelope.

A gaso li ne-powered fan
was set up to blow air into
the e nvelopes and they
quickly billowed o ut .. . with
the help o f my running
around inside o ne pushing the
material o ut to catch the air.

Once the envelope was fairly
full of air from the fan , the
pro pane flames were turned
on and shot into th e en
velope. With this the balloon
soo n righted itse lf and had to
be held down, while we
waited for the seco nd balloon
to be blown up and heated.

Soon we we re read y to go.
I stopped taki ng pictures of
the preparations, gave o ne HT
to Sherry fo r Wil l to use . ..
she was going up with him
. .. gave one to W4KLM to
coor d ina te the ground
support (they had to follow
us as we floated along so they
could bring the balloon back
after it landed ). Sherry also
had a camera. John had his
balloon about ready to take
off so I hopped aboard,
camera in one hand, lenses in
my pockets, HT in the other

hand, and trying to hold onto
the gondo la with an elbow as
John tur ned o n the propane.
The air in the balloon has to

o
be about 100 hotter th an
outside to get enough lift. It's
a littl e scary with the flames
shooting five or six feet up
in t o the nylon balloon ,
roa ring so yo u can't talk.

We lifted off at 7:22 am,
just as smooth as you cou ld
ask. John said not to worry
about the trees we were
dragging thro ugh ... so I
didn 't . . . it was just th e top
branches anyway . Soon we
were severa l hundred feet up,
with Crunch's balloon just a
short way behind us. We'd go
up and up . . . then start to
settle back do wn agai n. As we
came do wn John would give a
blast of the propane and we'd
slow down . . . then go back
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As the air heats up, the balloon rises . , . here is john Mickel
(Officer Friendly on CB) getting just the right amount ofhot
air into the balloon to keep it upright y et not have it toke off
before every one is ready.

and drag you. We took our
time .. . gave the balloon a
little blast to make it lighter
and walked it a couple
hundred fee t over to the road
to deflate it the re. You pu ll a
ring and that ope ns up the
whole top of the balloon,
letti ng the hot air out.

The on ly damage done was
whe n a propane bottle was
dropped on the instrument
panel as the gondola was
being packed for return
home . The inst ruments are an
altimeter, a rate of climb indi
cator, a temperature gauge,
a nd a w a t ch. Th e
thermo meter got it good
fro m the propane tan k and
needed at least a new cover .

Back at Crunch's home we
played a tape of the
morning's events and ate
doughnu ts. Laura has a fan -

The W4SAC balloon about ready to take off, with 73 stoffer
and Marketing Manager Sherry Smythe just getting into the
gondola.

Here 's the W4SAC home and the second balloon about to toke
off for the historic hom QSO.

Once down yo u have to
collapse the envelope as
quickly as you can so it won't
be caught in a sudden breeze

bonus.
On one of the descents we

came down toward a field
where a bunch of women
were picking okra. We yelled
hell o to them and arranged 10
come do wn close enough so
that they cou ld throw up an
okra to us. It was a fairly
open f ield with a road leading
into it, so Crunch decided to
end his flight there. He
touched down gently and
that was that. John and I
went on a few miles further ,
wi th Nancy followi ng in the
FUZZ car. We eventually
spo tted a nice clear field
ahea d and plopped qu iet ly
into the middle of an exercise
ring for horses.

and two-way with the ground
to boot. Once that was done,
I switched to some of the
nearby repeaters and made a
few contacts via them as a

up again ... bobbing aero'sS

the landscape.
We soon had our two-way

amateur radio contact in the
bag .. . 146.52 MHz FM . ..

·t~

=or
Once the envelope is inflated, the air has to be heated. On the
left is Nancy For tier, who did the chase car routine for
Wayne 's balloon.
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Crunch lives up to his nome by coming do wn solidly in an okra
field a few miles from his home. By using just enough flames
to keep the hot air right, it is possible to come down vet}'
gently.

question about that at all.
They run from $5000 on up.
and can stay in the air three
to four hours o n the two
propane tanks. The balloon

tastic organ set up and she
played some music for us . ..
in all, it was a most successful
day.

Balloons are fun . . . no

The two balloons rise and fall with the air currents and
propane heating flames, mak ing the ir way across southern
Florida. Will Way ne be blown out to sea and never heard from
again? No . . . Wayne is busy making contacts via local
repeaters with his HT . . . keeping in touch with the ground
crew • . . and tolking wUh the W4SACj4 balloon. Maybe next
time.

I

We 're both airborne and the contact ts mode . . . W4SAC
aerostat mobile four with W2NSD aerostat mobile four . • .
roger over and out.

,:, , ~ , ~
'":i. ..
,;~ , ."
'.~ ~ ' ., ... " .. .. .... .. ,, .., ,;~ ..... c-,, ..

, f ~ 0 .. ," ' ,,.... "-....... .',, -.. . ..,' .. .... .. .- ',.,. , . • • . 'I ~" " ' ''' ~ '

. ...~

FLIGHT TRAINING
.. ADVERTISING

, BALLOON SALES

73 statter Sherry Smythe helped toke the pictures for the
article, including the beautiful cover shot. Work ing at 73 is not
all on the level . . . sometimes it means odd things like
ballooning.

Here 's Will with his troller . .. it carries the balloon and
gondola for return to home. Will is the chap to see Ifyou are
Interested In getting Into the ballooning hobby . . . or maybe
in renting a balloon for a homfest.
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•

W4SA C and 73's Marketing Manager Smythe wa~ as /he first balloon-to-balloon ham contact is
completed.

has a diameter of about 50
fee r and goes up about 70
fee t. It has a ceiling of about
20,000 feet .. . but this is
higher than you want to go
without oxygen. They 'll lift
abo ut 400 pounds.

Whi le you don 't have a lot
of control over whi ch direc
t ion you are going to go ...
you go with the wind . . . you
can control yo ur speed quite
a bit by picking an elevat ion
whic h has the winds you
wa nt. We were able to slow
down and wait for Capta in
Crunch and Sherry to catch
up with us by staying low and
waiting for the higher winds
to bring them up to us.

I sure want to thank Wi ll
fo r setti ng up the event . He
even brought in a second
balloon fr om Atlanta for it.
And 1 want ( 0 thank Laura,
Walt, Ed, Nancy and Bill for
helping out. Both Sherry and
I had a wonderful t ime.
Sherry had the same prob
lems I did ... she had binocu
lars around her neck, an HT
in one hand, a came ra in the
o ther ... and then she was
told to hold on to the gon
dola!

What with try ing [Q keep
in touch with Captain Crunch
in the other balloon, Ed on
the ground, hold o nto t he
gondola, an d take pictures
with various long lenses, 1 had
my hands and knees full ...
and pockets. Wh en you're
about 500 feet up in the air
you have a sort of automatic
need to ho ld o nto something.
T ight . •

Wa•••,_. :/ih",......
80 ,. 6 ..., ..... pI", 1100' S SoIl .._
Boil '·,. bal.... 1 to lCA~ .. 'i"9
eo '0 12lI " 1....,.tOo)_' or _1 ......1
• •• '10&1. '" '" ' ''"' or ..._10<1.
h ' !lOt J!>I.toS <..~ ...... 1. l/Sll .
. H _ •••tt_ 100 H a.ru t_ u.l.
.......... 'US9 $8Z.9S u • • PPll I. lISA
r. .....,id••", ... S .. I.......
0"'0' dl'oc\. """0< C."90 .c<ov tod
S• • d ' t_d ""010"," '" lnfQ .... li "" .

" "_'0_~___._------_ _.. _-._a_ __ ..... ... ..... -._-..--_....-
..-.", ..... TO ... ,

• • • only $29.95
....,..'0 "DO ..". '"'~<'''''

SST Elo<"on,,,,. P.O. Bo. I. L. ...nd .1e CA 902&0

SST T-1 RANDOM WIRE ANTENNA TUNER

Iinh..... 1 ~. d ;o c. , 009' Sl
110 . 1~ 1 [I _... . Tl 1!'9~r.l."'.... !91S) S91· l9 10

TELEVISION
PICTURE
TUBES

NOW: AS E menufacture, 0 ...... 2 .000
typel of te le v il ion picture t u be, . Full
2 year fa ctory warra nt y. Write for
new list .

"'A sTlDI I..~~.).-

Allied Sales & Engineering, Inc.

Dept . 37. Pimento IN 47866
Telephone 8 /1-4Y5-6555

JAC TENNA EL ECTRONIC
13850 Victor In

T ra cy Quebec , Ca nada

DOUBLE BAZOOKA
DIPOLE

Rud y 10 u ... bro.db.nd dipole com·
p lel . ...,Ih c.· nl'.1 ,n .v.I.,,,, .nd 8 023\1
e<>nn«lo, .nd ;n,,,lo«» ""mpl.,.ly
Inlor p,oof cop. I ()OO "'..... . poelly
c.n'or Ir"""."c> llO m.", '29.M!.
~OiU m..... 12'. ~,fl. 20 m....' 
S23.MI ,
~ b.nd 'r•., d,pol. KIT CO::ll ,
'ndud 80-.0 "'1' ......,.1. • ....
, u\.o'o >n. 100 I d 01
RG!t9. l ·pI2!t9 conn""", .nd .-nre
'1O"lh<ct .. ,I M.110
I',~ ......' ...1 'lUUUlo> ........ '0
.,!>o,o .b<>ve. 1000 Ibo , _ 1!t.9!t....
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Ad d $4 pe r Rad io for Shipping,
Hand lin g, and Crysta l Nelt ing.

ACCESSORIES fOR GTX·' and ,n·1T

I
~·O I--,

.1999 51
I

.1499 5 1
I
I

.1899&1
,~ , 1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,,
•CLlPOUT AND ORDER NOW _

o PSI·II OIItional Nicad battery pad$29.95 $ _
o PH Charger for GTX·l(l) battery pack

$39.95 .>- _
o lilt ·1 leather carrying case ,....._$12.95 $, _

o fE ·1II Tone Encoder (for use with GTX·!)
$49.95 $

Om-I

Om-IT

OSTX-2

Om-200

o RilCI bller ARJ.2 6 0 HI Bue Altelu
@ $19.95 .1- _

o h.~u/4 2·" nil 6-11I Tru. Altena

o 1£·1 Tu , hnder Pd for
pl~g-i n installationon most
amateur transceivers @ $59.95 •• _

o TE·II Tone Enc Dder Pad for ins tallation on
most Hand-Helds@$49.95 $, _

o PS·' AC Power Supply for use with all ma kes
of transceivers 14 VDC--6 amps@$69.95$, _

and the following stndarll crystaIS@$4.50eaCh$,-== = = =
Nn·stndJrll crystals @ $6.50 each: .... ...._. L

Payment by:
o Certified Check/Money Order 0 Persona l Check
D C.D.O. Incl ude 20% Down

Note: Orders accompanied by persona l ceeces will requi re
about two weeks to process.
20% Down Payment Enclosed . Charge Ba lance To:

o BankAmeric:ard :;: Expires ====o Master Charge :: Exp ire s

o Interbank :: Expin:!s

IN residents add 4% sa les t<l lt: } , -,-_ _
CA residents add 6% sa les ta..:

All orders shipped oost·D<J id wilhin continental U.S.
(allow 8 weeks eenvers.r

same IS en·I , Dlus Factory
Installfll Ton, EnCoder

OGTX-IO-S
2-meter Fill, 10 c ~nnels. 10 ...atts
(Xt,ls not inClUded)

2·meter FM, 6·channel, 3.5 W3ttS
Hand·Held

2-meter Fill, 10 c~. nnels, 30
...n t s with DU$~button freQuency
selector (ll'l;l. 146.94 MHI )

2·meter FM, 100 ClIlInnt l combin~
tions, 30 ...alts (lncl. 146.94 MHl )

'I
.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

r--------------,
I 0 m-200-T II z-eetee f ll , 100 c~nllfl tomb i- - I

IIlIt llll'lS, 30 ••tts .,t~ factory

I inmlltd t_ tlltod,r (Illtl. $2499 5
14&.94 IIHll I

I

d
I
I
I
I
I
I
I
I
I

{Bat. Not Incl.'

GTX·1
2 M.t,r 15 etl.nn.'

H.nd·H . ld
(with out .ncod.r)

$2499 5

(Ba t. Not Incl .)

Use This Handy Order Form

4141 Kingman Dr.. Indianapolis, IN 46226

~1M""a ,,.en nn,Uf (311+ 546·1111)

Price:

Check these
features:

Small : only 8"x2.6~x1.28 " . . .
Appearance: sl im silhouette
all black metal . .. Service
able: easy access to sepa
rate receive and transmit
ci rcuit boards •.. PLUS: 6
pole xtal filter for superlat ive
receive r operation . . . and:
t rimmers on receive and
transmit dais: sta ndard 10.7
MHz 1st IF.

and specs:
Ree. Sens.: .2p.v for 12 db
SINAD ... Adjacent chan
nel rejection: ± 30 kHz 55
db • .• Spur. Resp.: more
than 65 db Audio Out·
put: 500 mw Power cut-
put: Hi 3 W, La 1 w . . .
Audio Quality : Distortion
free, crisp. c lear receive and
t ransmit.

THEN

FIRST
Make this
comparison:

The GTX-l gives the high
qualit y performance that
compares with Motorola. GE,
RCA or any other hand-heIds
that sell for $700 or more.

GENAVE stocks most com mon 2-M
Xtals for immediate de livery-I

I
I
I
I NAME

I ADDRESS CITY - ----- - -

I STATE & ZIP AMATEU R CALL -- _

I. . CLIP OUT AND ORDER NOW _

NOW
Look
at the
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Co.o>.ial 1'1"1 .. .. .• ....••. .. $ .80
Co.o"i. l ll.«epu.c1e ,68
Co.o>.ial ll.ight A,.1e Adept... •. 2_29
(o,o xialjun<:lion 1. 31
Ad.opt far Il.G·58.'U .25
Double MaIe ,,"1 1.60

A

•• ~..

PL·2S9
so.239
"1-359
PL·1S8
lJ(;·17S/U
0 _

A,
C
o,

• 11II1' IIU I(TtU
• twUIOIlU 1llUlU
• IICO/IIIIf Mll(' ,.

alClM. 1S( Ollt'
• IIlCLIIU POWit "!'I'll

MODEL PH "",ploys ° d.....l gole f ET ~ng ...,; ..
hllur.S of 1.5 so 3.• db~ depend'''lI upon bond.
Thor "'....~ "9",,1 perlor.....nc. of ~ os ",. 11
G. i"'~ ond 'PU'";ous .ej""';on o'a Iy i"'p"oued .
0 ' ''011 """.. is in u,en of 20 db, P_ I conlai .
s"';~h; ng .hol " o..ole...he onten"" d"KOI , SG .
c..... or la ..... "'...."' p.
Mcodel F'tF 117V AC. 60 H•. Wi,ed & Te" ....

386 Main St•• Medford MA 02155

Phone : 617·395-8280

NEW ENGLAND'S
FRIEN DLIEST HAM

STORE
Open9 A M to9PM

M on. - Sat.

S ER IES 581 - PACKAG E D
CA BLE ASSEMBLES

All pop war lenetbs are n o w ava i.LI b l.. in
7' (lUI" cnctee (If RG 8 / U o r RG 5 8 / U ty~

low }au polyfoam dift.. ..,tr i.., cabl... In st.U led
P L- 2 5 9 eonn..cto es are ASTR Oplat ..dti:' 
A mph..no l ·s n"w non-tarn ishi.. finish 
whi..,h has a U t he a d ",mlaK'" o f precious
metal pl us mor.. h ..at . eorecston a nd abra
.ion r ..aialou that silv.... ......... had !

RG 5 8 /U TYPE POLY FOAM CO AX I AL
CABL E ASS EM BLiES

581 -580 3 : a- u. with ASTROpa.ted
PL-259 ' . o n bot h ..nds 1 3 .82
5 8 1 -5 8 1 2 : 1 2-ft . with ASTROplat«l
P L- 2 5 9 ' s o n both e nds. . 1 5 .08
68 1-5820-2 : 20-ft . with AST RO p iated
P L- 2 !19 ' . on both e nds $ 5. 88
58 1 ·58 50 : SO-ft . with AST RO p1;o. ted
P L· 2 59 ' 8 o n both enda. . . . . . . . . . . • 8 .94
5 8 1·5 8 7 5: 75-ft. wi th A ST RO plated
PL· 2 59 's o n b o th end. . . '1 1 .2 2
5 8 1-5 8 10 0: 100-ft . with ASTRO p la ted
PL-2 59 ' s o n both ends $ 12 .98

R G 8 /U TYPE POLYFO AM COAX IAL
CA BL E ASS EMBLIES

58 1·80 3: a-n . wit h ASTROplded PL -2 5 9 's
o n bot h ..n d s.. . . . .. ..•...•••.•• , 4 .46
68 1 -820 : eo-n . w ith AST RO plat«l
PL-2!19 ' . on both end•........ . . . $1 0.36
!l 8 1-8 5 0 : eo-tv . w ith ASTROplatl'd
PL-259 's o n bot h ..nds. . . •.. . ... . ' 18 .58
5 8 1-8 75: 75-ft . with A STROplatl'd
PL-2!19' . o n both ends $ 25 .48
5 8 1 - 8 100: r oo-e. w ith AST RO pla t l'd
PL- 2 59 ·. o n both end s. . •..•. .. .. 1 31.9 6

MOOfl PelP i. idenhcal in a ll ,._c's 10 the Plf ...
c. pt .ito, two n... ' ''..... o r" .....et in-'"od of Ih~ FET.
Mod.1 PClP 117V AC. 60 H• . W,.ed & ,,," ed $39.00

UHF RF CONNECTORS

.~"

lLlBlND PREAMPLIFIERS

Low km R F conneclor. I", Am." ..." . C,I,'''''' 8e""
and labora.",y .."" S.I~.... plat"d lor h<gh RF conduc·

Radio Electronics

Zip _

Now gel T PL COMMUNICATIONS quaHtV and
,ellaeillly at an economv price. T M new Econ e-
LIne gIves VOU everVtl'lIng thaI ycu've come 10
e xpecl lrom TPL at a ' ea l COSI rede cuco. The
lat est mecnamcar and electronic coostrucnoe
l echn,~es com!),ne 10 ma~e I~e Econe--Llne
your De Sl ampltlter _al ue. Un,,,,,e oroad-lland
Clrcullry ff!~"es no lunlAg t~rougnou l lhe
enllfe 2-Meler !)8ftC and aClacenl MA RS COan
nels. se" tnese ~'eal ne .... acld lt,ons 10 l~e TPL

(XlI.,NUI'II ICATlQNS PfOCuCI lIne ar vour la_or ,!"
a"'a1P\Jr , ac,D eeare •
F ~ ' u . _~ ..... , 1' <0 " _ ' _'00•• _..~ ........
A~ ~, P .~....".. S~~_ •• .

miL «cc - _~ _. , ~ ....... ." - " .." -_ -F~ , C_ ...... ' ._ ' " <. •rr--A CO u _'C A .. O _. ,_C

DENTRON

w~.~ 1 1"9'" O"'p.., f yp" ol F•• q... ~ " P.;, .
702 5.20W 50.00. 10," ,'700,,' U3. Uo WH, $UO. OO
70281 .... 00.80. I ;n '70 0u' 1" 3.U9 WH. $109. 00

160.10AT SUPERTUNER™
Want a n antenna t u n er to match e vervthing
b e twee n 160 and 1 0 through b ala nced l inf' .
c Oa x line and r a n d o m li n e. pump out the
ton legal li m it and lOOk a nd SQ u nd go o d
doing it ? S upe r tu ne r T M i' the o ne f o r y o u
at JUSt $129.50

160·10AT ·3K S U P E R SUPERTUNERTM
D esigned and . n gi ne e re d t o be compat ible
w it h t h e f ull ·p o wer h igh ly effici e n t modern
amplifi e rs no w IIlIaUable t o t h e amateu r . In
Ou r opinio n I he f inest t uner on t he m a r ket
t o da ... . $229 .50

80·10AT S K YMATCHERTM
Here's an anl.nna luner f or 80 through 10
meters. handl.s full 18981 power and malches
your 52 ohm transee.".. to a random w ire
antenna. 80 1 0 A T is ...oursfor o nly $59 .50

MODEL 200

lOW COST
HIGH -PASS filTER

MODEl HP" S

CES Mod. 1220
CES c." now off.
VOu a TOUC H·
TON E· back for
Standllrd Communi·
.,.Iio,.. hand held
radiot. Th is il t tt.
c o m p h t. b a c"
a_mblv with t lw
T OU CH .TONE·
a ncod e< mounled
and r.dV t o plug
in,o the pr i"ala
c..n ..... c:on......or.
Also included it . n
LED ' ona , an
. r. tio n ind iocl .or
and an . >rt. ... l lo..
d a " iat ' on a djutt-- .

AIt"r"c'cr Fill..r. """"u""bl. $ ( .90
F~·""ru CO"IX Filt"r•.1 ",f 2.se
F~,lhru Coo~ Fill.".•.5 ", I ( .06
So",.. 0 . C-.o. "'''..pl 700"'pl. ( .78
Ge" o.or Filler. 3·30 MH•• Hi.......p . ( .90
Ma ro Ge......olo< Fa..... Tunobl. 7.64
c.-.o.... F,I•.".. H; .o",p.• 30·60 MH. ( .90
T"""bl.. "'11. F.h.".. 52.... n-bO MH. 12.59
T..noble Alt. Filt 7OA. 22·60 MH. 13.14
Tunabl. AI•. F,It 70.... 100·200 MH. 13.14
T"""ble Mo.i 1•."."".... F,II.".. (9'" 13., (
Tunoble Mori ne AII",",OIOo F' tt... 68A 13.69
Yol""l/e lI"'IIulo.... F,tt.. ( .90

Name Address -::,- _

City State _

FRi,'E Surprise Gift With Every Order
Mastercha rge and BankAmerica rd accepted on non-d iscounted ceders

Orden ove r $1000.00 m ay deduct 5 % Add S 2 .00 for shipping and handl ing o n a ll o rders

Mail your order to Distr ibutor : TUFTS RADIO. 386 Main St. , Medford .
Mass. 02155. Phone (617) 395-8280
PLEASE SEND ME:

IPflces F 0 B Me d ford , Ma s s All unlls c an ee Srl ,pped U PS Mass re e.oeoi s add 5 % sales la . I

--'--------- ----'

"'F -IO"
C·"
C·"
C1 0
Cl-33O
(; -23
Hf ·3060
l -52
f70
TH.10
TM_0f9
r. ..
Vf -2'lS

CES Toum To..
PtlCh - $49.95 ••
_ Model 200 -
acoust,c 00""·
Ii.. _ Model 201
lor mounli.. o n
....1.. .. or hand ·
held'

FilTERS
EUMINATE INTERFERENCE TO Tl SETS WITH

AMECOHIGH AND LOWPASS f1LnRS
lOW PASS Fn.TU

Iloon Ull

Mod el I1P·.oI5 i ' a ';"91...eclion high.p"" liller . All
fr, q ue", i" above 45 MC a '" po " " d lh,oug h wi!" ou!
10,", Olh., feo l,,' e . ind ud .. , 4 0 db, and mar, allenuo·
tion 0 1 U Me. and below; 20 db. a !!en"otion 01 10
"'el efl , Ne q liQi b l.. in'e,' ian lou . S1.95

MOBILE COMM UN ICATIONS nmes f OR YEHICUlAR
AND MU1HE ElECTRICAL SYSTEMS

MODEL
220

The '-'''' 11'< 0 low PO" fill" ,...pp<..... ...e .od;o' io"
o f a ll spu ' ;"u, 0;<;1 " 01,
otKw..ol OMe .11 is d et;9ne<!
10. Co,,. ;ol ca ble IS2 10
72 oh",.I. Olt>.., IKI ....,.. include· N~lig ;bl.. In....tion
l ou, 35 db . and "'0'" " n"" yo ,;,," 01 ho rmo nic ond
'IN' ;"'" f, equen, ;... obo¥e 50 M C , ",ill handl. up 10

200 '"'o lt> o f RF PO"'''' ,
Mod.t LN·' $6,95
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Open9AMto9 PM
Mon. - Sar.

DEL UXE
742 TRI·BM'D
MOBI LE
,\,NTE NN,\,
_ Autom. tic.lly . djll,ls 10
1" 0 1'''' f~ OOn.nct 10' 20. 40
..xl 75 m<I~",
_ Pow~, raiN ., 500 Wal lO
e.e.e.
_ Ind ude. b_ ..<1 ion_ lulo-
malioooll snd wh,p lOp ..c
lion , 74 2 .' n l~ nn.o $7<l'H

HEAVY DUTY 1-ELE MENT
4O- METEli BEAM.

Two working elemanl. on 15.75 fOOl
s loe l boom. Maxim um forward gain
and 'ron l-Io-bod ro lio in Ihe CW or
phone porhon of Ih. 4O-moler band
it oosily achie ved for optimum
performance . .... 'll" high-Q loading
""ils a re ,,·eolher-proofed . Rugged
design ...sily 10k . 100 mph " ·inds .
MB-4OH .

38 6 Ma in st.. Medford MA 021 5 5

Phone: 617 -395-8280

t.XCLUSIV E
DELUX E
S·B,\, ND MO BILE
.S '\'Nn:N~"'"

. ,\,U Nnd man....1 . wlld ....

. ...~ nn. for 10. IS. ~O. 40
. 1Id 75 mele" ._""oon ,.red . 1 1000 Wall<
P~: P
8 Ind u<k< boa.... ..<:1 101I wilh
"'ob,lrco,1 and .i~ fOOl ,,'1111'
lOP "dion. -I ~ A n,~n ... S1 1 -1'~5

N EW EN GLA N D 'S
FRIENDLIES T HAM

STORE

Rad io Electronics

tLOSO~ICAL l-ELL\l:L' T
TllIBASD BEA.\l: .

bul s lill providos 08collonl perform_
ence c h a r o r. l e r is l lcs , Preci sion
luned a nd we"lh"r-proofed Ir ops
aro fXlmbined ,,'i1h rU K~ ed construe
hon . TB- 3HA ,

Two " 'ork ing "lem"nIS on each
bend in 10 . 15 . and 20 mete.." . 6 .5
f",,1 a luminu m boom can easily be
raisold on 8 n in8xpllllsi~" mllSI . nd
operaled wilh • sl8nd . rd TV
rol ol or . Withs la nd . winds Up 10 80
mph TB-lA,

s w...,. 71lOClIa....pIonT.....
ce; • • " 100 w.,to P.I,P . Inpu'
"" 'he five ""'0' populat
"""',"U, bend•. No o1h" n-
ufO<1u,.." , i... 1011 , h! 1lCh
pow.. . .... """..nloocn ro,
}'OW"_~, h4H .IO ~

_D'

SWAN BEAM ANTENNA SPECIFICATIONS
,"- ~-... ,,...,, ,. - - ,-- "...... w,'" " ',nd -- f ......"" -, _.. ._., - w,od ~. ""- W...h1 ~- ~. b'. . 0..__

So""..1 .... ,- -
-~

0_ . oo ... ,," ZO' · \Cr' ..... ,.... ,-- ...... -- $249 'l';

~~ •• _.- ....,,.. "'.J" • ,m... ,-- '.. .- ,~~

~~ ,. ,.,.... U ' . , • . " r ..··1· .... -- " ..... .- ,~~

- •• ,.,.. "" .,. ..- ,r..- ,.... .- ,. .. " .- ,~~

S IliAN I. I N E"R
A MP I-IF'IEK S A
M• •k II 2000 ••"
P , E . P. lull I J
,n"", po..~' '"
' ... I 200X Il.>...
Cn_ 1 200 ..e"
P ,E .P . i ...... po _
_ .,'h b tr...
po_ "pl,_r ...
~ h o ;~~ ........n.
SU".9 ~

HEAVY DUTY 4-ELfM fNT
TilIBAND BEAM .

Four working olamon ta on oach band
in 10. 15 and 20 mOlars. 24 fOOl
boom permita opti mu m spacing for
mini mum forwll~ 1I8;n ond fron1
to-bad . a lio. AU traps a rlt preci . ion
luned a nd wlloth....-prnofed, RU8glMi
....liabilily 8_,," 8 bilit y 10 ..-il h
. 18nd winds up 10 100 mph. TB-<IHA .

HEA \'Y DUTY :J-Ell.\l:L'\T
Tll IBASD BEA~.

Three work ing 8h,m"nls on each
b8nd in 10 . 15 and 20 m"le.." . 18
foet boom r equirn a ligh le r d Ul y
rolor a nd lower lh"n Ihe TB-4HA

Additional S w a n produ ct. inc lude: fix ed
and mobile anl('nna •. \---J-O ', le lep hon e
patch. VOX . wattmete r_ microphones and
m ountinl/" kits . A , another e xtra , eruice ,
ol1ly Swan Elec/ronics offer. fac/orr '
backed fi nancinll t o the amoleur rad,o
co m m u n ity. Vi.it an oulhorized Swan
EIe c/ronic, d ea ter fo r complele de loil. or .
if yo u p re fe r. w ri te ;

,..
- • •• e-

SIVAItI..
ELECTRONICS

why waste \vuits '? .~ 0 " • 'j High-O Fixed Antennas~ >'
• • • - AM Swan ..- Antenn..... Rated

' ~~~M' - .., 2000 W.tts and O ••lgn-.:l to. > '" \,-... u_
52 Ohm Coa..ial Feedlin• •

These waUllleters tell yOU whan going on.
Wit h oneOf (~ ln- ~ne w.m:metl'n PO\IT@'I" ll'aetlOOS'~__pu~

yOU11llnOW 1fVQl,l '~ gl!'tt"'ll it <JII _~ 90l tne W.ntmetef tor VQl,l . use
together ~I I t /'le time P+E'e<l nl9n ac- yOUr Swan CI'E'Olt UrcI.ADPIIUtIOn!i
0JlX'(' HIQfl PO'Nft" fYndling' Pe~k ~ yOUr oe~1E'r or wrrtt to US

SWK-I guards against power loss
lor 521.95

SWAN METERS HELP YOU
CETITAlLlOCETHER

If you 're not pumping out all the
power you're paying for . our little
S\\'R-I combination power meier
and SWR bridge will tell you so. You
read fo rward and reflec ted power
simultaneously , u p to 1000 wa tts RF
and 1:1 to in fin it y VSWR al 3.5 to 150
MH z.

Got i t all lu ned up? Keep it that
way with SWR-t. You can leave it
right in you r antenna ci rcuit.

~ •..•.'.'.'.•'c._ C.....'"' ..~

Ham . the world o ver [)(Ilue amateur radio
product. from Swan ln e c lro n ic• . A m onl/" the
mull respected of these are th e unique
. i nille-s id e ba nd rigs with that "special SQme ·
t hing " extro - /ike those illustra ted here.

• •~ " ,",0 1
[ . ~. ., .

CTG....n U""1 POaTABU
U'\;tAl A,",punu

T.....o<I..,,1o 'h. ""POO' ot Ih. JOOEI
(:01"" <loo " .... , .. mply odd ' h,.
m~" ' hin, un i' 10' ..., . ' hAn ' kill>
W~II of po...'." ~mpJo'. wllh ..If·
COIn'.mod POW"' I.ppl, .lld p"'vi·
..", I"" . """101 ALe. 'h" e"...,
orr. ....c.p' nj, hish nIf.....flC'Y
_ 11I_ $M9. n
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---••.-.., .......-,-

' -.. ... ' •• 19 .. ,.. . .. . .
• . ,..1II-. '= __• _ ... " "m • • __ ....·_ __ .
• .......' a __ 0-....,"',.",__,", s..o
_ ._ "'~I _,... ..__ ... ,,, _ ._. ,- _...-_ ..... nil " "" .. hII U .... _" 'u.

It•. , .., , " tI" "'" ,_ .. _ 'II-" ....' MIT'lI l UI.! fa WI •••
BIG SIG NALS bON 'T lUST HAPPEN_

GIVE YO UR ANTENNA A BREAK.... .. ,_."1_, .... "__ ,...... " ..._........,__ -............. -_.....
lV.........llT IoU. LUll"" I Ul.Ul f lIOT, _ OIIEtl... ..._"'..__... _.._ _--, .. _..._,._ ... __ -,, -... .._.. .._-._.__.._..-

_.---- --,___I ,

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

Tempo VHF/ONE
1M ··ON£ " yo,, ·... IxYn _ iring (0/'

No _ to ...... on, """"" _ ..." , ' w_ yOu'" ."e.ody ....
2-........."" WI" ' oomet""l bet~ ¥",, ' '-IU'' .hm. ... '" .,.n'",
"'10 it, 'ho VHF IO"'E ;, ,I>e wOy ' 0 lI".
• F"*l· ...' "" .._ ... " .. t. , .. MH. too , _ .
''''' _ ' y._,od 'Plll .. no ' , "" .c...n_, , _'..' _1,5" .... . 7" ..>40 , 2,25 " ,, ' ,..' _
Ab"", U ~, ,.. on_.SSB _ ", S ' LED
,_.. ~ "~.,,•. • 5 K H• .,. " , .. f M _",on.......0_". '_"" ...', __ _. '" _ :.. , .._.,_ _,-_ _ ' .
' ......'" , _ ..__ _ , ' 0 _ _ _ . •
---....- ..,........., ,,_ , I ....-_~-"__".__.. ._ ,1-
_ .. . • .... 011

1976 FM Ropeate. Atla. , , . . , $ 1.95
W he. Salelli" H. rtdbook .. , . " , ,. , $ 2.95
Code Tapes _ 5.6. 14&21 wpm . . ". , .. $3 .95 0. '/4 for $13.95

ASTATI C

MICROPHON ES

SILVER EAG LE

T·UGg. 0 104, t'a nsistorized .. .. . . . .• ...... $48.60

T· UG9-01 04. '"Golden Eag le;' tran1;stori2ed . $95.40

T· UG9- 01 04. '"5illlll' Eagle; ' transisto,ized . .. $54.60

UG·D104. <;efamio; Or cryst.1 ..••• .. . . . .. . . $42,60

- TUFTS LlBRARY-
Foreqo RDo A...-t... C.1.book .. .. .. . . . . . • . . . . . . 51295
U.S. Racho A teu< C.I_ SIJ.9S
A.R.R.L. Racl;o Amlt Handbook , S 6.00
kR. R.L. Racl;o Amlt Liceme ManwI S 1.50
k R.R.L. Ant...... 8ool. . __ . _.. . . . . • . • .• ..• .. $ 4.00

- TAB PUBLICAn ONS -
Am""" COmm ~ ia l Ope,oto, Theo<y Co".. . . . . , $ 5.95
Am""" Am.l ' Rad io Thoc,v COu' ... , . , . , , S 4.95
Am"eu, R.di., fIk>.ice a Licen.. Study Gu ide , S 5.95
Amot..... Rad;o G_,. I CI License Sway Guido $ 7.95
Amate", ROllio Ad""nc«I Class Lice.. Studv GuH:lo . . S 5.95
Amal....' Raclio hit. Cla.. Liafl. Studv Guido . . . . . $ 5.95 • -... in and ... ",her n PUbliel li",," in >lock •

..,

'...
ItS.15

•

. .. fol ojo.-rt, eM'" . ,
~'"'l."..
.~'...._ t.. w.....!
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M"STS

.... ."
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TUfTS
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...... .....- ... ,.._.._-
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•.. 1 . " 1I·M •.."..-,... __ --,,_ "'-...

...... _ "0''''''', ..." " ,.",
..rtoeo' .,,, _ . _ " """
~' ..." .,.., '/0 . . .. _
I _ ,"""", ;"".. _, ..

"" ""-14 "' to .. ..- "
""""' Of "'- """"'
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'",.

•

00" I
C ' t!
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__..._ , 'R, _ ' ''.
- I ...
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......LU. Irrll
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.t,rt,,", ~................_..
.......L UIOT·',__ " _ ""1,.--_.....,-_ICI _--_ _ -...... -.-._ ._ __ " _ 's

SUPER GAIN MOBII.-ES,--• '\.2 11' _ _-·'-::':':::'.~••-s-.. . ' n .......·- _ -->Ill -. ...
twO ~.. S" ....us
.--."". u. "OIl'"
" ODf L ...., -,""' ...."""" ""-oo _ oto ........... ...
~_"_..._ on _
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", -~ -
.. h ' ", ' "'' ._","" 110' . . ... 1
bO' $I ,SO

_l'-',--_ ..---_..--_...- - -_ P .liO
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001 , ' ........ ,,, ,eo ,..,
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_ "4,15

STANDARO GAIN
~~S,--..._- -~ .

_ I~ --". '-. = 1<1 .....••._....--'"
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"o _ """"" II
.. OL $"1:' ......·u -111
Ant . .... _Ie ''''''' ......."" .75
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L-4B

$ 120.00
. 13 5 .00

LINEAR
AMP LIFI ER

I'OWl R~lIlSOlC"' __
OC...__W

l·~B l' .... ' Aorl"" _ II9~OO

• 2000 Wet<, PEp·SEll • c_ •
..............l,l,'" -- ._ J-~l ''''''' •
__ , ...... , RF ...." ..
, _ • , ..__" />IX; • 0 _,--"....,. ",- , ""'''-'___, . l -.e l J- ' Sl16--W. 7· 118"H
' 4-~I1 '··D W' .: 32 ... ,, _ _ •
631~··W. 7·7/11" ·... " ··0 ... U ....

NEW ENGLAND'S
FRIENDLIEST HAM

STORE
Op en 9 AM to 9 PM

Mon. - Sat.

Line

TUfTS
JH n S, ., _ ....d M" <l:l',§5_no 39!i-6:JeO

Rad io Electron ics

• S yn lhe,lzed " General Covera g e

• Low Co ,1 • AU S ol id State" Bu ilt· in AC
Power Supply" Selectable Sideba n d s

" El c e tle nt P erformance

~JtEl'""N-IJtV S l>lC .FIC-IT.O IO S, • eo.a•...,• . 5(J(I . ~ , ' 0
JO , • F.. QU.... , can be '"ad ICCU'.''', '0_,•• ,~."

5 _H, ,t;..1y lypoc.lly 5 m""","o''' 'or'O de 5."'-"
sse 0"" De ,~_ 2 moc''''''''''' tor '0 de S ...
, $alaclabla _ . Buill-in _ , ..wy, 11711301

V-IC ' 2O"to • II _ ..C 1'0_ _ IC , ... un" ' ''-'le",,"
."'om.'''''''' to ... "'Ie..... b.nH\O pec k ..~'c" " '"
O-C" " lnor lUClPl ..d l • FO' _ ""'<a"' d' Oft DC
_·."Oft , .... ",al. dO not ''9~t up ""'hi a _ pvo_n ""
Oft ' ... IoOftI pa.... '0 "'p'..u-d
, ... ""'Io.m.ne. , """'~ 'ly , ' 'It! and to .. Co . ' o t .....
SSR. ' m._" " ,.,... to....... as a 'Ur"<I_b.....al.,,' o'

_ ,c.-.mo'.... ''''.''''. 11>0<1 .. .... '''''''''' . ce lOIQft'IO'
...ce,... or _'01 P"'PO.. ,.!>o••to .... ...,.,...,

P, i" e : $ 3 50.00

TR-4C SIDEBAND TRANSCEIVER

POWER SU PP LI ES
AC 4 Po _ r S upplV
DC 4 Po _ r S u p p lv .

T-4XC
TRAN SMlnER

T... . C 1,......."'.. !I'l'lOO•Co_. _1>0_ 80."' ,:70. ' ...........
......-01...... 28" ' 0 1lI 0 MH, 0 ' ' 0
mo,.., _,h OW lum,_ " ..-
..... 1.<>_ S ' t ,_ 0< T,_
_ .._ s..._ O. Ofr • CO" . • •
Can I ""' ''VOX .. PTT
_ sse ..... 10M " _ _ vOx DooIo.
e-..... '''' sse/.", ."" CW . .......
_ " ._... 0.. _ " T_ ._
0.- lan_ ,_._T._ ... AGC._ Go.. _X_._W....
HI> __ sse . •
_ __ _ , t<o••
.., """.. __ • 0 • ,
~ '~··H. " ,,·...... 2". 0 ... ,~ ....

TV 3J(J1I·lP
'000 ... n........In.. Jo
...., A,,."•••,O" ••"..
,••" IlO d8 .b'"'' " ....,

$ , g .g ..

TV 300·HP Hilb Pass Filler
", ".... . "'0 '" '"," ' 0 oR ",
'. ".",on " ~1 ..~, ""0 '08"'
.,,,,.,,, ,... n '00'" "'"
'" . ' " . " ."',,, '0," '60
",.,., . $ g. g ~

COMMUNICATIONS
RECE IVER

r.IID.OO

R-4C
RECEIVER

Drake C

SSR-1

TY-S21111-LP ~\ ...

. l ,...., .....-bo'''. 'u"",, VFO . CO.....
h om b._ 80, 4 0. 1'0, , ~ mo'. " <....,
P.... ... _18.~ '0 790 M", 0 ' '0 mo,...
""'.- "'....,. 'um,""" . An. ""_!lOO
. ... ' . _ _ ' .1 _ JIO M~, Clft
... .-'"' ,~ -",_. <0 ...... "" '60
"",..~ M"RS 'r< f.. 0·60 M"" ft,,,
,""""",,",,<I..,, " E_._, , d- -.-._ _...
• 2"> .... ....., ...._ ...._... 'oo S§8IOfr. _
_ ... to< ..M . co _ ,"'• •
SoW _ ....._ , _ VFO •
""'_ AGe _ T-. " E_
o-_~ ..... eo- _
.....co • D __......··M. •0'· .....
'7.'·0 ... .. . , ...

DrJIr L.. ,."fill trJ_ -_ _._......--..._._~ _-_...--

ACCESSOR' ES
' DR R oIC RECEIvER

.. F..... . H~. H§OO
'l 4000. 'l-6000
~"8__..

TVI :J.·'::::~I FILTERS

TV·42·LP

._ ,.... 8'"' '"0"' l'O"

.. . " . on 6 "" '" SO no
eon"," "" ••'" ," $";' B"

'• • t"., ''' ''on I, "., o.
" ' "00""" ." .. 't, ''',0''
.M ""'''''', ","" . ,," " • •
t'O" '" ." n "'M'" 1m
e'f',"" . . . ..."" .,•• ,
,,,"."' ,,,.' . )0 "'~I ....
"'...., R.,•• IOO*"" '"bUI50·'" 0""_'0" bu'" ,.

$'0 II'>

GE NE AltL: ,,"" .ma"'''' IN"". '0 'h,,, 110 m,, '. " in ..,e"
&00 " ~ l ,angtt ' . S Olid e,.,. VF O ..,'~ , kH, d'.' d..,.,o'"
• "0"" SS II UPb'" "'0 Lo , C W .n" " M • e "m·l"
SI.,.,o_ and auloma"O TlR ,IC ~,ng on CW • JO '0....
and ••m' ·con<luc'oll • Olm.".'o". , 5h·· ~. 'O~;"W. ' ~l; ••
DIU 0 .27.3 ' ae e e ml, WL: 16 lb• . (1.3 kgl
TAAN SM.T: • VO l 0' PH on sse 0' AM • Inpol Po"'."
SS9. 300 .... ... P .E P .' AM, 260 n l P.E.P . oont ,o lled
O.,,'e. compa tIble .. 'fh sse "n ' CWo 260 "a'" •
"'''I" . '' bl. pl·"" ..o.k.
AECE.VE' • S.n.itl'Uy !>e.t., ' "an Y, . V lor 10 <I e S I N .
' .F, S.' lI<:ti'it, 2 ' • •" ~ 6 <lB, 3 e . ~I @60 <lB . • ltGC
1,, 11 on 'ece, ... mode• •••".b'. .. ,' h RF ga,n control, tIS'
..Ilac d 010 "" no'" puloe ."ppfe on •
DIo Delacto, 10' ·II<:.PI,O" P, ice : $ 59 9 ,00
3 4 ·P NB Plug·in Noise 8la nke, 10 0 .0 0
F F · l C rVSta l Contro l U n it . . 4 6.9 5
MMK ·3 Mobile Mount . . . 1 .00
R V-4C Remote V FO . ,. .. 120.00

ANTENNA
SWITCH

101"' ·2000
2000 ",.lll P EP

Price : $220.00

RF
WATTM ET ERS

C.hb ,a t1on "'CC"f'C y

15% 0' ,,,.d'"g -.I- 2 "'Oil' I
. I ~ ... o f ,ead ,ng + 20 """1

'15'1lo 0' 'ead,n\! -+- 1 ..all 1
t (~ 'Ilo of .".dlng + ' 0 "" 1"1

1.8-54 MHz Price : $ 72, 0 0
~0.200 MHz t' n c e : s 8 4 .0 0

FU ll Sca le

'00 ll.
'000 111

• ·w Ir--- 
!!!!~'-

w·'
WV·4

••

"'~
:100 "" "1

Price : $1 10.00

• Control unU wo .k~ on l l01~:lO

VltC . 50 /60 Hz. and supplIes
necessa.y DC to molO'

• E. cellent '0' s,ngle coax feed fa
m"'hband quads 0' a"ays of
monobande,s. Tr>e fiwe posot,ons
allow. s.ngle coax 'eed fo Ih ' H
beams and ,,",0 dipoles. 0. ott>tl,
"m~a. combinal,ons.

• Cont . ol caDle (not s up plia d)
same as '0' HltM_M 'ofato<

• S.I.ell antennas ,emof.ly ,
g'ounds all unuse d ante nnas .
GNO poSlt ,on 9.ounds a ll an_
tennas wne n leaw,ng Slallon.
··Ra,n·Hal"' const,uction v".lds
moto< and sw~c""s

• Mofo< 2~ VltC. 2 amp. Lub' r<:a 
loon good 10 -.w"F.

• SW'lCn RF C<rpabil.ly: Ma x,mum
legal l,mil. P,ke: $ 120 .00

-
RCS·4

MATCHIN G NETWORKS

R" 'd' ' o rw..d a "d ,efl" c~ PO".' d i, . otly I"
..all. (VSWR f,o m "Om.,.. •• m). T",o Ica1el In
••oh e"ecf'on . S l• • : 5 'i"H. 3lj, " W, ~"D I' ~ ·O .

95 "02cm)

• Remote

• Ma la r
Con trolled

•._.--

G. ...,e! , • Ift..g,.1 W. "'n. '. , .ud> ,,,, .. . ,d DOWe' ,ft
"' ''>.M VSWR d"IK"'. c.n be c. hb,.,.., to '''ad ,•.
' '''''~ po_, . M• •c.... sO ....... " I1.' .... lptot ' 0 co.o.
..,...nna _',ne .." h VSWR 0 ' 5 • • Cowe,. ha",
b.""> 110 ,n, ,, '0 _le~ • S.-ilc in 0< out "",n ,,"'"
0_' I""ch • Si,.: ~ ' . ·H . 10·.OW, e80 C' 4(• • 21.3 •
2'0 3 e",l. .....-1000. ' ~' ,80 (36.5 c"' •..c""._ D,,1y Output · ~ . :100 .. . " .. ... ...2'000.
'000 ".">12'000 " .'" PEP ·2000 --" fh> to 3 ....
,,,nne c""..-c:'<>r' ..""',..., I>y ,.Oft' _, ' '''le''
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19 .9 5
24.95
19.95

VHF/UHF BEAMS - - - -
$ 27 .50 A144-7

39.50 A144· 11
59.50 A430·11
89.50

A50-3
A50-5
A50 ·6
A50· 10

TUfTS
Radio Electronics
3M Mo,n S'_, _ .. " "'A D2'[,5
P....... 6"-395"_

I!!!!!!! NEw E"'GLAND'S
FRIENDLIESrllAM

STORE
o,.. n9AM roYPM

M""- - 50,_

AMATEUR FM ANTENNAS -
A14 7-4 S 15 .95 AFM·440 4 7.50
A14 7-1 1 24.95 AR·2 18 .50
A147·20 T 47.50 AR-6 24,50
A147·22 69 .50 AR·25 21.50
A220-7 18,95 AR-220 18 .50
A220- 1 1 22.95 AR·450 18 .50
A449-6 15 .9 5 ARX-2 28.50
A449 ·11 21.95 ARX·2K 11.95
AFM-4 D 53.50 ARX-220 28.50
AFM·24D 49 .50 AR X-450 28.50

A''''_ll
'02 "~"., " ..' "...,..
•- =

M ....-, ..
" "
Ill"••
"..0-.;0

FM

M"_ll
to..",,,
• , 0&-, ....

''-";20...
•,, "'....,

_pi'" ••, , "" ,,'• •"...,,,,,., """" on"
",""p'oI. 11 ,., " " " •••11
11 , .., ,,. , "','" _"

• + " , oJ,

""·'VPK..,, _OX_.. ,,,·v,,,,
..",_s><,
......OK,

2 METER
ANTENNAS

_ '''0 AI" , A,..· " A220·" A01 11
o..c,;p';on " ,. '" "flo""",, ,

" " "Boom l""," • ' 44'" \02" 51"
W.i. '" • • • ,
fw". G,," 11 " B 13 u8 ' 3 "8 ' 3 d8
ee n..io .. .," " .. ...
fw<l l obo .

l; p ,"" , 0' .. " " "51'1n ,. '''a 110 1 110 , , ' 0 1 I '0 I

...." "om"'" - , "R_" _. AR_'" "R_''''.....""'" ..... ,...,,. ,,,-,,, "., ..".", ",..."
_ • .-- If... ... t,. ,. - ,. ,. -W I•• • _ .. " " " " ~. ".'

""'._" ''''',.T TAG "'" com""'.... '-' VHJ"_U"" com.
m""~." ~ ""~ ,"' ve"'",_~ ..,"'"."'" ,,,.,, .... ". ,Lo-
.,.,,, , _ moon AU . ...."", .. ' 000 w.". ""'"
0''''' "'"'"" ' P"" " "'"_ ,
,,_ , _... A '<7_11 ...",..

......., """-, ' " , ....; . 0" ' 1";.0"
W• .,./T'u", ....... . ' ' '....... " • • , ....
0 .1. , ..,,, " UO dB ",'m _no"' ..-.,-.. .... ...
Win• .,.... ... fl , , ... "
...........y MH. , ...". ,<4-",

The , ••nd, N 01 compH""" In .mate•• " .. F!lI H F oo,nmun ico_
tlon. Cu,h Cra fl y.g;. comb l•• ~n ou t do.m'"'"" ..... ""Uo_
bll"~ ~'Ilh optl"' "m . i, e for ~••~ of a mb,y . 1Id mou nt ;n. ~,

~.ur , I'e.
Lightw~lgh' yet .u.~"". '00 " . te",• • • !>a ve 3/' 6" O. D. ",lid
, luml""m ~I o m ",I, . 5/10" cent", .""W"". mou.ted on Ile.v~

duty fo.m'" b c'et.. Boom, , re I" a . d ? /~" O. D, a lumi. um
tub'n.. M~., mo""," of I .e- lo>m<-d olu", In.m M v" .dj"""ble
u-boll. fo. up \0 1- 1/ 2" D.D. "'.... . The, co " Ile moo.""
lor buri•••lal o. v~.lio. 1 1'01..I,.Mn. "omp'''~ In. truc\i"".
;",,1.,," ""t. "" 2 met... HI ,e"".ler ope..""'"

3 /4,1-1 /4,2 METER IEAMS

a 'M ••~oo ,,, ""0.'. ' owl• .....,.. " ~.vo ~.,.' " ~.ve""",,_
,.".... ""," . ,..., d< • ....",., .. "'"" , P , .". ..... of _
lion ",," ,_, a"", ~"" "'" p """" '" ..-..r...ll, , ,.,.
pVtl,p_..... oJl ' . '" "" , " " mu' ThON ... ""''" .....
'-' ''' ,".. ." ",,* ,....u ""'"".....

HIGH PERFORMANCE
VHF YAGIS

H M "",.. lZ.• "" 0 .,,, To. , ....,""" ......,.,.., .,. ,,"" 'Of low
<nO "' ,." ."m,." ..."",oJ n.,,"'" ,oo "' ~"'.W<"' ,". , OB, F .- B ,," , ".B, '" ',", '. Wfl.<1" , . , '
"'m",,' "'''. '" "m ....., ..."'• •m _"'" .... P"" " ""''''''''''''
__ ' ''' _ ",to F_ "..~

.."T....,. ," _,,' >f.... '000 w."~ WI... .... ,... .... fl ,

O·'OG' .UC... ~ "'.. VPK ,.,,""', ...., .."W ", ,,". t,.o boom, b.moao.
...-... 'M,••,.".." .... 'or 'wo '''"~'"Y "",on... 'q>' ." .. , . " . " ..... 'h, M'," a..."..

D_.o..," ...« Tho , L. ......' ," ""',,., """y' ,•• • "'".. FM .~.
,- ..",.]] y w"• • ....,,,,,,,,"' """'''. 0 ....... , _ ..oJ h. .........
ol Lho,.,....,. ~"'" , ,,. ,, dll, ~'. '" '''" .o. '. PO"" "'m~.,"

" .. •,..""""'. , "' '', '0'" ""lJ oo ""'. ~'''o'' '" ,...... ""'" ,...
..... P...... . "'...

A'''_'' ,,, . ". >m., " ... W""",WI.. ..... '.""."

New I~a'"r"" ,"c1ud~, kilo,",," Ro.kh M"e. for d;rocl 52 oh m
0,",, 1.1 l<'<'d ,,· jth ••ton""," PL-259 IIttln~ . 11 11 ~'o",en" o. e
01"1-0'" .t . 2 ..avelellJ(lh . "" ...pered foc ;rnl" o-.'oo ba lMi..·,,,,••

._. 00" u. "'. "" f}o; . 0""" .. w• • , '"""" ",,- , .." . ,,, ' ..,.-to
'if ..... _ ,,- MH. _ "", MH. _ " , po"'''' "",. _ • dB '''' ,
, ...' _ • '-8 okm , PL .,.. """""'to<. P ,. " ..... .

......p'... '"""', "'..,.. _ "'""""• • _"0, Il ••"'wa..
Vorl"''' ' •..-. mu' "'" "'P," ''''

" F" ·'" ". _, '" ""', 'ODO ~,.II~ ~. ;... . _ '" '' II
..~"_,m ", .,,, "H<, '000 ,...,1;<. W>•• .,... '."''' "

AF..·..O '" _"'" .. ..~ ' 000 wa'f>. """ . ~. '." " II

112"'
15"
39"

I

4 lb• .•
3 lb•. ,
3 lb. ..

MHz,

MH z,

MH z,

CONVERSION KITARX·2K

0...""""0 J._n\ ; , 1.."..,' 6 . lem<o, 10 oI.""",
"'''''"'No ,~, ,~, «eo s A&O- 10
800m Lnq1h e " ~. "Lo""," II I !I" " ,.. 111" , 17"
Tu'" n. dou' • 1' 6" " "f w<l. G..n 1,5de 9 .5 d8 " 5 dB 13dB
Fi e n,ho

~ '" ~4 sa ~6 dB "'"w.,..., ". " ',,", Ie 'b. "'"

Cush Craft h... c""ated another 1\""t by maki ng the
world'. most popular 2 mete r antenna tw ire "" good.
The new Ring" Ranger i. developed from the basic
AR-2 wit h three half w"ves in ph....e and" "ne eighth
wave matching stub. Ring<:> Ranger gi'·e....n extremely
low angle of radiation (or hetter .ignal roverage. It is
tunable over a broad (requency rang€ and perfectly
matched t<> 52 ohm coax.

ARX-2. 131·160
ARX·220. 220·225

ARX ·450. 435·450

•

, Rof '> wa"" diJ>OlO_
, . Rof<ren '" W'Y< Whip uoo4 .. JOIn aledAn! by mony

",on", .<tu"".
Work full quieting into more "'peau... and extend the
radius of your direct rontacu with the new Ring<:>
Ranger.
You can up date your pre..,nt AR·2 Ring<:> witl1 t he
simple addition of thi. ""lend•• kit. The kit includes
the ph....ing network and n""ea.ary element eXlenaion•.
The only modilkation. required ...'" eaay to ma ke aaw
slita in the t<>p section of your antenn....

PTm'e. p."forn"nce from ",gg«l . run . " ' . ~ me"'r bnm• .
Element s poolnK,.TId l",,~ ha .. been o.,""ully <ngin"."'" to
gi>< be .t po ll. ", . hi ~h fo",... ,.d !<B in. ~_ lront to book rollo
..~ br<$d I_.e nc;' .. 'ponse.

Iloom. .... •058 wall aoo " Iemo.," n o 3/t "' .. 5 / 8" . "49 _ 11
. ..",Ieu chrome rl"'.~ . Ium inum tubing. The 3 and ~ . Ie",,,,,,
1",0"'8 have I 1/. " .. I 1 /4" boom• • The 6 aI'>d [O.leme.' beo.m.
ha.e I ~ !8 " - 1 1/ 2" booms. All "r~ck",. ore henvy puge
10",,«1 aluminum. Bright !;Mo" o.d plaled "bolt, .,." .dJu'table
lor ~p to I ~/~" rout"" 3 a od ~ elemeo, nnd 2" on 6 0nd 10
eleme.t beam•• ,\.11 m<><le ls may be "'"\Ulted lOT "'"j,ontol or
>.<tie .l pol" I, .. loo.

~." ko.tu"". indude odjuotable l",,1lth e lemen'. , ki low. tt R_I
MUch "nd buill- i. c,.... fitt ing for direct 52 ohm 1_. The..

bum• • rE I_MOT:)" marked aM ouppliO<J " illl 1M''''''''''''. for
quick •••• mbl y.

3 • 5 • 6 • 10 ELEMENTS

'0'
MAXIMUM

PERFORMANCE

'"VALUE

GAIN

BASE STATION

ANTENNAS

Omnidirectional

4.5 dB' - 6 dB "

6 METER BEAMS

30



FT·l01 E LIST
1OO·l0M XCVR W/Processo, $749
FT- l 01EE
lGO·l0M XCVA W/O Processor '"FT·l01EX
1OO-l0M XCVA W/O Proce..or

AC Only. Le.. Mike ",FL·2100B Linear Ampli fier ""FTV..fi50B 8M Transverter '"FTV·2!;O 2M Transverter n,
FV·l01 B bter",,1 VFO "SP-10IB Speaker i s
SP.l 01 PB Speaker!Palch sa
YO·l00 Monitor $cope ,go
YD-844 Dynamic Ba5e Mike zs
FA-9 Cooling Fan ts
MMB-l MObile Mount ta
RFP·l02 R F Speech Proces..,r 89
XF·30C 600 H, CW Filter "XF·32A . 8 Pole SSB Filter

for FT·l 01 as
FA·l 01S
SOLID STATE. 16Q.2M/SW RCv'R ,go
FR·l01 Digital
SOLID STATE. 1OO·2M/SW RCVR ""Accessories:
FC·6 6M Convert&< 30
FC·2 2M Convert&< "FM·l FM Detector 30

AuxfSW Crystals s
XF·306 AM-Wide Filter as
XF·3QC 600 H, CW Filter as
XF·30D FM Filter es
SP·IOIB Speaker "

FL·l 0l
sOLIn STATE HID-10M
TRANSMITTER 554
Acce..ories
RFP-l01 RF Speech Proces..,r 89
MONITORITEST EQU IPM ENT
YC·355 30 MHz Counter 229
YC·355D 200 MHz Counter 289
YO·l00 Monitor Scope 199
YP- l50 Dummy Loadt

Watt Meter 74
YC-OOl Digital Aeaclout

001 /401 seriu) 179
VHF FM & sse TRANSCEIVERS
FT-224 24CH. 2M FM 249
FT-2 Auto BCH/2M FM $canner 379
200R Sigmasi,er 200CH.

2M FM Synthesi,er 449
FT-620B 6M AM /CWtSSB 449
FT-221 2M AM /FMtCW/SSB 679
Accessories:
MMB-2 Mobi le Bracket (FT2A) 19
MMB·3 Mobile Bracket l200R) 19
MMB·4 Mobile Mount

1FT-620B. FT ·2211 19

" .10110
TRANSCEIVER

THE ATLAS
210x / 215x

• Solid sta t e SS6/CW tra nsceivers
. 20 0 watts P. E.P. input
• No tra nsmitter t un ing
• The ul timate in sen sitivity . select ivity . and

overload im m un ity ,
• Plus e xt ended fr eq uency coverage fo r

MA RS o pe ra t ion wh en used with 10"
cr ysta l oscillator.

2 10 " or 2 15" $649 .
2 10" Or 2 15" with noise bl anker $689.
A C Con so le I 10 / 2 20 V $139 .
Portable AC Supply 11 0 / 22 0 V $ 9 5.
Plug -in Ma b ile kit $ 44.
10 " esc. less c rystal s $ 55.

,J,@} ATLAS
~...~ RADIO INC.

TUfTS
Radio Electronics
386 Main si.. Me-dford MA 021 55
Phone: 611 ·395·8280

_ MI"I-(;AULOG t<rl6 _
II>< Woo1d ', ""'~ ec...I'1< w.... 01

VHf_f'" K;" .<Ml [ quip,,"," '

T XI 44B Kit . transm itter exciter - I watt -
2 meters . . . . . . , . . . . . , 29 .95

TX1 44B Wrr. sam e as ab ove - factory wired
and tested · . . . . . . . . . . 49 .95

T X220B Kit . transmitter exciter - 1 watt -
220 MH z • • • • • • • • • • • • 29 .95

T X220B WfT. same as above - fac lory wired
and tested • • • • • • • • • • • • 49 .95

TX432B Kit .. transm itte r exciter 432 MHz . . 39.95

T X432B Wrr.. same as above - factory wired
and tested • • • • • • • • • • • 59.95

, j RPT1 44

RPT220

RPT432

79 .95

94.95

g.95

129 .95

14 9.95

49 .95

179 .95

159.95

46 5.95

465.95

5 15 .95

695 .95

695 .95

749 .95

10 channel rece ive x tal deck
w/diode switching .• . . . . . . 6.95
10 channel xmit deck w/switch
and trimmers 14.95
com ple te COR w ith 3 second and
3 minute timers 19.95

10 ch annel auto-scan adap ter for RX 19.95
we s toc k: most repea te r & simple l\
pairs fro m 146.0·1 47.0 (each) . . . . 5 .00

power amp - similar to PA144/1 5
excep t l Ow and 432 MH z . . ..
lOw in - 140w out - 2 me te r
am p - factory w ired and tested
30w in - 140w out - 2 meter
am p - factory wired and tested

repe a te r - 2 meter - 15w 
compl ete ( less crystals) . ....
repeater - 220 MHz - 15 w 
com ple te ( less crystals) . ....
repeate r - 10 watt - 432 MH ,
(less cr yst als) .
repeale r - 15 walt - 2 meter 
fac t ory wired and tested .....
repeater - 15 walt - 220 MHz 
fact o ry wired and tested . ....
rep eat er - 10 wall - 432 MH, 
factor y wired and tested .....

12 volt - pow er supply regulato r
card .
NEW - 15 am p - 12 volt regulated
power supply w/c<lSe , w/fold-bac k:
cu rre nt lim it ing and overvoltage
protecuon .
same as above - tactc rv wired
and tested .. ....•• .• .
NEW - 25 am p - 12 vol t regula ted
pow er sup ply w/case . w/fold-back
cu rrent limiting and overvoltage
pro te ction .
same as above - fac tory wir ed
and tested .

CO l Kit

C0 2 Kit

COR2 Kit

SC3 Kit
Crys ta ls

PS25C Wrr ..

OTHER PRODUCTS
BY VHF ENGINEERING

P525C Kit ..

PS15C Ki t . .

RPT I44 Kit ..

RPT432 Kit ..

PS 15C Wrr .

PA432 {10 Kit .

PA140/1 0

PA140{30

PS3 Kit. ...

RPT220 Kit . .

-

79.95

69 .95

8.50

69.95

59.95

39.95

49 .95
39.'=15

59.95

74.95

59.95

74.95

119.95

114 .95

HT144B Kit. . 2 m eIer - 2w - 4 chan nel - hand
held xcvr with crystals for 146.52
simplex • • • • • ••• ••• • •••

PA250 l H Kit . 2 meIer power amp - kit 1w In 
25w ou t with solid state swilth ing,
case . co nnectors .

PA250 1H W{T. same as above - tacrcrv wired
and tes ted . . . • . . . • . . . .

PA401 0H Klt .2 meterpower amp -l0w in 
40w out - relay switc hing ..

PA401 0H Wrr . same as above - facto ry wired
and tes ted .

PA144 {15 Kit. 2 mete r power amp -I w in 
15w ou t - less case . connecto rs
and switc hing .

PA144/25 Kit . similar 10 PA144 / 15 kit e l\ce pt
25w out .

PA220/ 15 Kit . similar to PA I 44 / 15 for 220 MH ,

RX50C Kit .. 30-60 MH, rcvr w/2 pole 10.7
MHz cry st al f iller ..... ..•••

RX144C Kit, . 140-17 0 MHz rcvr w/2 pole 10. 7
MH z crys tal fi ller •. . .... . ..

RX144C WfI • same as above - facto ry wired
and tested . . . • . . . . . . . . .

RX22OC . . • 2 10-240 MHz rcvr w{2 pole 10.1
MHz crysta l fil te r .. .......•

RX432C Kit. 432 MHz rcvr w/2 pole 10.1 MH,
crystal f ilter .

RXCF... . •. accesso ry f ilte r for above receiver
kits gives 1006 ad jacent channel
reject ion . . . . . • • • . • . . ..

"



.... ,... ., ._ ,_ -
pl. ...__ V__"--- ,_..... _,."" .. _ 0'0''' _ ••_ ',.
..... rt· "d._ _
O'o'~, , , ' 0 _,~•
• " , '" • '0
' M 1 0-. ' M.
.,,_ . ' _ 'h ,._to _",,_, r
.......n _ ",on , .'''"n_ ..... ... "' _
".....,,"".
-'0. D'o'~ ' 0", '" ~ ._I."It ,n
' " "C ~.....' 00•• •• _, • •
, ,," ....,,'. to , . h ..... ,,,.
" VDC""",

"CI~C ..~,,,...
. .. _ . e..-o o.... r ' ... ....__ ,_-. ..__• r. , .._.._... ._..._'..-._- ,'" _..'.-,."_.. ..........'_ ....'-"'- - - - ..~ ..._-._--- _ _._._ .._.- --' ~ . ,....._.._...._._~--.

' - < - .. _ .. . _ - _.._---'- .._ ,-..._---,-._--- --_ ...._--'-'--- _._.--_.--IIr- .. . 5o,0oi. , ..... _ ttO. TI" 'e l .

'50 Mndltmdiu ~dil

with each l C·2 3 0

5 w " .. _ .............__........ __.__.'
·,... 'C .. .. _
"J irA<: __ 13.6 "'OC
0 _ _ -

DV·~l.... -'''' -- ,.... .... IC ~' .. IC:>'''. _
DV Jl .. • " __ _ ..,.n,_ '0 .....
'CO" ~ 'iOn. "'"
DIr~' .." ,,_.,. ,n '0 ,,,_ 0- '0. on,'" ~ ..
..... " ,'" <t.
....n<_ "'no " ""'"p ._ ..., ".n ., ,•• "•••
m" . n" """,I•••"''''.'n. , ~ ,n.
moe ><0, , n. , ' ....
.....n< , " . T .

IC·21A 146 MHz F M lOW " .._i..... _ $399. DV 2 1 Dog; t . 1 VFD _ $299.

.!:lOW TO SAy E 575.00
WHEN YQU BUY YQUR lenA FROM TUFTS

Wit h each IC·22A at $249.00. get your choice o f 15 chann els of
crystals at only $2.50 per crvsrat. -

IC ·2 2A
146 M H l F M l O W T rBn sce iuer

. 2 2 c ha n n el c ap a.:i t v

.1 0 W n o m inal power o u t p ut w / o n e W att low power posi tion
_ Freq uencv ra nge 146 -148 M H l
_ Inter m ed iat e F r equen c ies 10 . 7 M Hl F irst I. F ,. 4 5 5 k H l second I .F .
- .4 micro v o lts sensi t ivi ty for 20 d B qu iet i og • .3 m icrovo lts for 12 dB

SINAD
- A u dio power - 1 Wall i n l o 8 Ohms

.~.

· c.. ... , n ' . , ~ oO . d_ .._ "T ~ F __ . _,..... '--'... _._ ~ I.

'''-~'IDC _ __' .......
• .- __0...._-_ ,

· v", ...... no ..-. Duo'.
"oS'n """,..."..... "'. , , ~.

• n M ;_ ."" 3 I.'. ,", ..'0'........ 0"'"'' ..._ '0_,,, OU'P"' ....no'_ ou, ,__• """ m""_,,, .'" ._'n ... ._,00 •• •n
• " 1 ,,,n,,"
·!l.W " .•" ...., "" ;" ,,.., , ,.,,,
,h. "0"' ",n.'.' ",.IC" •. ;.
•n .<,~.......,.. ' 0' v'"

THE FIRST AND STILL
THE LEADER!

theIC230-~

Clegg
And Ot hers

$31 .!>O
11.50

Walkie hlkie 146 A
.. $298.00

Koo
Drake

0 1_1 1_

Standard ~
Communications

Heathki t
V HF Eng

J,T' ...... _ "-l"'

---,---,:1 I_ I IL--l 1_

T o u ch Ton. E ..clo",r"
$2.9 5 O. C olors: B. i~, a reV. B lack

lcom
Wilson

Standard
RegellCY

EL CHEAPO SPECIAL
14 6A Nic..d baner ies. carryi ng
c ase. t>e,se c ha r ger 34/94 .
9 4 /94 direc t 5300.00

Touch Tone mounted on back w i th plug w hich will mate to PL
deck - $75 each. Avail. separat ely or w ith pu rchase.

p.nnv Plrocher 146A aU XTAlS {$pee" y lhree IreQUe'nC oes l

I94/94 I
SCOTCH TREAT SPECIAL as above ,ndudef, ,u_ ducky ame"""
Nicads w i t h base charger . 'c:.:.:..:. $335.00

I I I I
SCOTC H DE LU XE •• above 1'1", Delu .e carrying ca... ,5349.00
THE WORKS: .11 cha n....l. YOll r Choll:<! SlWe N,coKl Battery p.k .. • , ".5400.00

00001 I

Get c>n the air NO"" I
Let Tuf'ts put yc>u

therel

$4.50 each - LI FETI ME G UARANTE E

Make/Model Xmi t F req. Bee . Freq.

,_...... _ IT ... JJIOt _ _ ..

• . ,n~,,_, ,,_ ,...., _ . :> 00

"-.. ~_... Dooo '" '''' _OJ 00

0< _ .,.... toe DOC' _ . ....- -_ ..... ,,,...,,-"- ...

_ .... _ ... _130 ...

'C J ... .._ .....-_.. -"'_..-......

o

tf ilIICOM!
ICOM EAST. INC.

Please ercrose $2.00 f or shipp ing w ith your order.
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I-
p, n.' , "" Ino , vo n, 1 ' OP M'd 'n<! t"m. S",
HWD 4 "", ,.., 8 '" Wo i. h , 2' ·'. ,~.

A'go...."' , Mod.. S09 , .. 5329 .00
Lon.., Amp""". Mod.O aos . . .. 1W.OO
P""", S"".,•. Mo,,"' 251
IW'" ,.,""', bo'" u", ,,1 . 79.00
Po wo, $UP. 'V. Mo"'" 210
(W,n ,.,_, A" ,,,,,"ut on'v l , . 11.50

MODEL206CRY STAL CA LIBRATOR
SPEc, F 'CATOONS
Po """ floo u ,..d . 9 '0 ' 1 vDC '" 8 ", A
Fun,,"men ,,1F" Que"", 100 "",
C,«u" De"'-;P"o n . ",, '" «"..,0>C '''.''''.

!o llo""'d bit Sch mit ' "'99'" Ou'pu'
~"d "0"' un, iu", ,,on 0>c ,1l.,,,,

DM".t"'" Ad,,, . .. ,,,. to WWV "," h ,n
t. m , ' vambl. capa<It"' ,

S"., HWD 1·1IB" , 4 ·3IB'" , 4 118'"
1'1''''0' . \\ Ib
Mod., 106 0 ....1C.O,b,.,o, . S26.!105

T~,TO" 'v

<" Cto ,,, !o. "en """e, ""ood and ehe",,,
C.
HIl TO N IV 5699.00
' 1 . < "",ply , w i,h . bu d, ·," _ . ... and
VOX ~:I62G . . Sl 29. oo

ARGONAUT . MODEL S09
Co""" alP Am,," u' bond, IO-S0 m."..

9 MH, ",," '.' h lte', 2 .5 ' H,bo ndwim o 1.7
' '''PO 1"",,,, '" 6150 dB po '"" . Po"",,
,""u Hod ! 1· 1 5 VOC <Ii' 150 m A .., ..... 300
mA ,., ,,,n,,, . , ",.. ou, pu, Co",",u,,",M
. ' om 'nom <h '~ '00 . n" h on, pan o"
"""nen 0 1., ,,< , nd P",.O,. c.., m " o n '
0 ..... . wa'nu, .; ny' ' pp ann """ "'m S".
HWD 4 Y ,,1 3" • 7'" , W. ..h ' 6 ,,' .

LINEAR AMPliF IER. MODEL 405
Co.." . 11 """".m band. ' 0-8 0 "",t ..,

50 _, ,, OulOU ' po....... oon,'ouou•• '..,
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KR20·A ELECTRONI C KEVER
A f in" instrument f o r all -a ro und h i9h perfor
m a nce ele c tronic key ing. Paddle ac t u at io n
force is f ac tory a d jus t ed for rv t h m ic s m o oth
keying , Contact adjustments o n fro nt.
Weight ing fa c lor fac tory set f o r opt im u m
smoot h ne ss and a rt ic u la t io n. Ove r- ride
" s t r ai ght ke y" co nve nie ntl y locate d f o r
e m phas is, QR S send i n g or tu n e-up. R eed
r e lay o u tp ut . Sid e- to ne generator with
ad just ab le level. Self ·completing c ha ract ers.
Plug-in circui t board. For 11 7 VAC, 50 60
Hz o r 6- 1 4 V D C . Finished i n c r eam a nd
wal nut vinyl . PRICE S 67 .50

KR5·A ELECTRONIC KEV ER
Similar to K R20- A but witho ut sid e-tone
oscillator o r A C power su ppl y. Ideal f or
portabl e, mobile or fix ed station. A 9reat
value t hat will g ive years o f troublefree
service. Housed in a n att ractive Case with
cream fro nt. w alnut vinyl ron. For 6 -14
VDC opera tion. PRICE $ 38 .50

KR1 -A DELUXE DUAL PADDLE
Paddle assem b ly is that used in the K R 50,
b c usec in an a tt rac t ive formed aluminu m
Ca se. PRI CE $ 2 5.00

KR2 ·A S I NG L E LEVER PADD LE
F o r key ing co nvention a l " TO" or discrete

c haracter k eyers. as used in t h e K R 2 0 ·A .

P R ICE $ 15 .00

KR5 0 ELECT RONI C K EVER
A complete ly automat ic electron ic keyer fully

adju' table to you, opera ting 'ty le and p,ef erence,
w eed, touch and weighting, the rat io of the length of
diu and dah, to the ,pace bet ween t hem. Self·con·
tro lled keye, to transmit your t houghu Clearly. articu·
lat ely and almost etfo, t le,,'Y . The iambic lo;queeze l
feature allow, the imert ion of dils and dah, with
ped eCl t iming,

An automat ic weight ing ,yste m provides increa,ed
character to ,pa "", ra t io at , lower sp"ed,. dec,ea'ing as
the weed is increa,ed, keep ing th e balance between
smoothne" at low speed, and ea,y 10 copy higher
,peed. High int elligib,hl Y and rythm ic nammi"ion i,
ma ima ined at all , peed,. automat ically.

Memm ie. pro"ided for both dirs aoo dah, bu t eit her
may he defeat ed by switche, on th e ' eat pan-el. Thus.
the KR50 may be opera1ed as a full iambic (sQueeze I
kever, with a single memmy or .s a con"ent ional t ype
keyer All characte rs Me <e lf-eompleting

PR ICE $ 1 10.00

S PECIFICA TIONS
S p eed R ange: 6 ·50 w.p.m.
We igh t ing Ratio Range: 50% to 1 5 0 % of

classica l dit length.

Me m o r ies : D it a nd dah . Individual d ef eat
swi tch es.

Pad d le Actuat ion Force: 5 -50 gms
Po w er Source: 11 7 V A C , 50-60 H2 . 6· 14

VDC
F in ish : Cream front. walnut vi nyl top and

side p anel t rim .
Output. Reed re lay. Con tact ra ti n g 15 VA,

400 V. m a x.
Pa d d les : Torque drive with ball bearing

pivot.
Sid e-tone: 5 0 0 H2 tone.
Adjust able output to 1 volt .
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KR 50A

MA 0 2155

• Fully VSWR & reverse voltage protected
• No tu ni ng req u ired aCr OsS ba nd
• Switchable Class C or AS operation
• Built ·in TA swi tchin ll. w /increased delay

f o r SSB
• Fully compatibl e with all 1 15W FM/SSBI

AM/CW rigs
• All sol id 'state a nd micros trip construction

Rad io Electron ics
386 Main sr.. Medford
Phone : 617 -395·8280

Open 9AMto9PM
Mon. - Sat.

INPUT OUTPUT OPERATING SIZE
FREQUENCY MODEL POWER POWER CURRENT OM RETAIL

M'c NOM.W NOM.W @13 6VDC HXWXL PRICE

50-64 6MtO,I00L to '00 " 7.1X10.2X22.9 $169,95
144·148 2M10-70L to so a 7,IXl0.2X16.5 139,95
144·148 2MlO·140L ro '" ta 7.1Xl0.2X26.7 219.95
220-225 1.3M1Q-60L ro so , 7.1X1O.2XI6.5 159.95
420-450 7OCM2·10L a to , 71XlO.2XI6,5 10995
420·450 70CM10-40L ro as " 7t Xl02X165 139.95

NEW ENGLAND 'S
FRIENDLIEST HAM

STORE

~ SPECIALTY COMMUNICATIONS SYSTEMS. INC.

Mobi le Am p lifiers With Ve rsat ility
Mod e l 310·001:
Sta n dar d Key ,
nickel plated h a rd
ware . n o switch 
$6.65.

M o d e l 310-0 0 3 .
Standa rd K ey .
nickel plated h ar d 
ware, w ith sw itc h
- $8.25.

M od e l 320 ·001:
Sta n da rd H ea vy
D u ty Ke y wit h
ni c kel plat ed hard 
ware, no s wi tch 
$ 8. 2 0.

M o d e l 3 20 -003:
Same as -001 e x 
cept wi t h swi tch 
$ 9 .35.

Model 404-00 2
SSK ·1 : C h rome

Pla ted - $ 29 .95;
Bla c k Wrin k le

F tmsh . $ 23.95.

Cod e Prac t ice
Set w it h tc ev 

$ 18 .50.

-.
3 10-003

404-002
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Joseph M. Boyer
J 7302 Yukon, Suite 63
Terrance CA 90504

Northrop Corpol'"ation Photo

The Surprising DDRR

Low Noise Antenna

- - part II

T he intent of this two
part articl e is to describe

certai n modern transmitting
ante nnas o f small electrical
size useful to the radio ama
teur who has limited outdoor
space avai lable in which to
erect radiators of conven
t ional desig n. All the
antennas discussed, such as
the DDRR, LPT, and mag
netic transmitting doublet,
are forms of radiati ng rf
transmission lines. Each is
capable of rapid frequency
tuning using very low loss
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variable condensers. Most are
na rrowly banded in fre
quency respo nse due to small
electrical size and low radia
tion resistance; t his see mi ng
limitation , however, turns o ut
to afford a substantia l im
provement in signal-to- noise
rat io during the receiving
phase of the two way com
munications process.

By the end of Part I the
reader had been provided
with the relatio ns needed to
design a DDRR antenna for
opt imum tuning across any

amateur band (or a bit more),
and to match it directly to
standard fifty Ohm coaxial
feed transmission line to
obtain low vswr across an
entire ham band. Here the
DDRR design will be com
pleted a nd , in the process,
any need for use of space
consumi ng radial wire ground
plane systems will be re
moved.

Radiation Resistance of Small
Antennas

Radiation resistance Rr

can be defined in ter ms of the
amount of energy an antenna
loses per rf cycle to a distan t
space region occupied by all
the other antennas in the
universe (as compared to that
s u p p lie d to it s in p u t
term inals). The radiati on
energy loss must be related to
a "d istant space" region
because in its " near space" an
antenna also stores input
power within a field sur
roundi ng its conductors. Such
sto red field power exists in
the form of a standing wave,



Fig. 1. Limiting cases of current distribution along etectrtcatty
short, cylindrical monopole antennas resonated solely with (0)
bose reactance and (b) top reactance. Height h

O
is equal to or

less than thirty-six electrical degrees.
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Radiation Resistance of the
DDRR Antenna

The reader may recall
from Part I that th e elect rical
height hO of the s ix foot
vert ical post co nductor in the
75 me te r band DDRR
antenna was 8.78 degrees at
4.0 MHz. Viewed as a mo no
pole antenna, Schelku noff's
equation (1-2.0) gave the
avera ge characterist ic impe
dance of the fo ur inch
d iameter conductor trans
mission line as Km = 197.57
Ohms. It is noted that Km
does not enter into the ex
pression for rad iation resis
tance. If we wished, however,
to use just such a post itself
as a simple cylindrical mono
pol e over grou nd, Km wou ld
come in handy in determining
the value of the reactance jXl
nee ded to solely br ing it to
resonance at 4.0 MHz by bose
looding:

r ,
__•• • 1ft "0_ -. _

For the ver t ical post , used
as a s imp le mo nopole
antenna, (2-1.0) gives us the
CA for this case as

Now, if the missing ele
ments of th e DDRR antenna
system consisti ng of the hori
zo ntal ring u ansmlsslon line
sect ion of SO and the tun ing
conde nser C were restored
and adjusted to resonate the
DDRR at 4.0 MHz, we wou ld
have case 2.0. As cosi ne 8.78
degrees equals 0.988, this
becomes the relat ive magni
tude of ltoo in Amperes,
givi ng for CA :

•.__.•O"'"'•., .....__...' _ .7>O~

The radiation resistan ce
for this case would then be

elec trically small antennas
because it emphasizes that
radiation resistan ce Rr is not
a constant for a give n mono
pole height h" , but may be
increased by contro l of the
current distribu t ion along the
short antenna.
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For the solely to p-loaded
monopole o f Fig. 1(b) (case
2.0), the t rapezo id-shaped
current dist ri bu t ion area CA
IS

.,.__ '''0 _

•••

CA<_

sions of degree-Amperes. For
the solely base-loaded mono
pole of Fig_ 1 (a) (case 1.0 ),
the t r ian gularly shaped cur
rent dist r ibut ion area CA is
found fro m plane geomet ry
as

......"'. 00-

In this case the current
ampl itude at th e antenna con
ductor top is no lon ger zero
Amperes; with resonance pro
duced solely by the top reac
tan ce jX2, the current Itof.
n o w e qua ls (cosine h )
Amperes in relative value.
The current lbase is still
assumed to be equal to 1.0
relative Amperes. In terms of
such relative I curre nt distri 
but ion area CA, the radiat ion
resistance Rr of short mo no
pole antennas of height hO
equal to or less than thirty-six
electrical degrees is just

_.

Elec tr ically short do ublets
in free space, of total length
2ho. have a radiation resis
tance Rr twice as large as that
given by (2-3.0) when each
"monopo le" half of such
doublet is loaded as stated
here. Equa tio n (2-3.0 ) is
important in t he design of

\
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axioms because they are
li mited by the following
premise: The loadi ng reac
tances jX l or jX2 are not
themselves sources of wave
rad iat ion which is in phase
oppositio n to the radiat ion
pro d u ced by the short
antenna. With such a restric
tion understood, the current
distribut ions for these two
types of reactance loading
limits of the sma ll antenna
are given in Fig. 1 (a, b). Each
ant enna 's current dist ribu tion
is assumed to be in t he form
of a sine wave. Ho wever, the
shape of the current distribu
t ion in each an tenna is
st raight -si ded because a plot
of the fu nct ion sine h" ove r a
d istance less than thlrt v-stx
degrees pro duces a graph
which " looks" like a straight
line.

In Fig. 1(a) for t he short
monopole solely base-loaded,
the antenna current goes to
zero magn itude at its cond uc
tor top end because at this
point it is "open circuited"
into free space. At the base of
this monopole the relative
resonant curre nt amplitude
there is assumed to be equal
to 1.0 Ampe res. Inside the
st raight-s ided current d ist ri
bu ti on shapes of bot h
antennas, the shaded region is
labeled CA. This means cur
rent area or.more specifically:
relative current distribution
oreo. With the antenna height
hO given in degree units and
the cur rent rela tive amplitude
given in Amperes, th ese rela
ti ve areas CA have th e di men-

the energy merely flowing
bac k and fo rth between the
a n te n na and nea r space
during each rf cycle; this
space sta nd ing wave antenna
field is very much like that
found very close to open
Wire, rf transmission lines.

As the size of an anten na
shrinks in com parison to the
wavelength :x at which it is
o perated, less and less of its
supplied power is lo st as
radi at ion per rf cycle into the
far space, and more and mo re
is stored in its near zo ne
standing wave field. By the
definit ion given here, then,
the radiat io n resistance Rr of
electri cally short antennas is
small in val ue. Altho ugh the
exact EM field process which
crea tes antenna rad iat io n is a
complex subject , it is possible
to give the rad iation resis
tance of monopole ant ennas
whose length h" is equal to or
less than th irty-six electrical
degrees qui te simply. We will
star t off by givi ng two engi
neering-type axioms:

J.0. When an electri call y
sho r t mono pole antenna
operati ng ei ther over grou nd
or its electrica l image is
b r oug h t t o elec t ric a l
resonance solely by placing a
rea ctan c e jX, in ser ies
between its base and grou nd
to cancel out the antenna's
se lf-reac ta nce , s uc h an
antenna possesses a current
distributio n yielding mini
mum radiation resistance in
relation to it s conductor
lengt h h in degrees.

2.0. When an elect r ically
sho rt m o n opole antenna
operat ing ei ther over grou nd
or its electri cal image is
brought to elect rica l reson
ance solely by placing a reac
tance jX2 in parallel with its
top end and grou nd to cancel
out t he antenna's self-reac
t ance, suc h an an tenna
possesses a current distri bu
t ion yiel ding maximum rad ia
tion resista nce in relat ion to
its co nduc tor length h in
degrees.

The term "engineering" is
used here in giving the two
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Fig. 2. (a) Construction suggestions for a ham bond, "doubler"
DDRR antenna. (b) Permanent unbalanced-to-balanced feed.
(e) "Jury rigged" coax feed to find fifty Ohm input point X.
(d) Suggested heavy plastic weather housing for tuning
condenser, motoc drive, and sine potentiometer; control wires
to shock are brought out of box at right angles to DDRR
conductors.
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As an example, let us ta ke
the calculations we just made
for the case of the vertical
post mo nopole element of
the 75 meter band DORR .
Our Km (regardless of load
ing) was 197.57 Ohms. When
solely base-loaded, the DOR R
monopole post alone gave us
an Rr equal to 0.234 Ohms at
4 .0 MHz. Fo r this case ,

(b) los t into Rn in hea t ing
the antenna's near zone EM
environment.

This vswr o n the ante nna
itself can be related to the
antenna half powe r fr equency
width or an tenna Q. To get
the right answers using con
ventional met hods is very
difficul t and requires use of
higher mathematics. Fo rtun
ately, Schelkunoff comes to
the rescue in maki ng things
easy for us with his very
usefu l expression for the
characteristic impedance of
an antenna as a n rf t rans
mission line, When you know
Km - and can ca lcula te R,
from the simple equa t ions
(2-1.0), (2-2.0), and (2-3.0) 
d ifficulties evaporate. All you
need then are the following
relat ions: '2

.." .

•• •.~ ...
•••

•

tune half power frequency
bandwidth. In the case of
non-tunable antennas such as
a half wa ve doublet , quarter
wave verti cal, yagi, etc., it is
t h e a ntenna half power
fre quency band width, pe riod !
Another way to describe this
term is that at fhlgh and flo w
the reactive part of antenna
i npu t impeda nce i Xl n
becomes equal to the resistive
part Rin.

In Part I we mentioned
th a t a transmission line
antenna coul d be regarded as
a highly mismatched, ope n
wire t ransmission line "stub"
sect ion and tha t , due to such
m ismatch, the line stub
p o sse ssed high amplit ude
s ta nd ing waves alo ng its
length (on the antenna itse lf;
not in the feedline to it). All
hf antennas are forms of rela
tively mismatched rf trans
mission line stubs. The term
"mismatched" is used in rela
tion to a mismatch between
the antenna wave impedance
and the distant space wave
impedance Zo equa ls 377
Ohms. Th e lower the ante nna
radiation resistance value Rr
is, (for a fixed value of ohmic
environme ntal loss Rn ), the
higher the vswr on the
antenna itself. The vswr on
small anten nas does not go to
infi nity to o ne, however,
because a small amou nt of
input power energy is (a) lost
in the sma ll bu t fini te Rr and

Re of the DDRR represented
by (2·4.0) is negl igible at 4.0
MH z due to the high reac
tance ·jXc of the tu ning co n
de nse r set to minimum
capaci ty. Alth o ugh not
serious, it beco mes worthy of
not ice at 3.5 MHz. Hence the
warning in Part I relat ed to
attempting to make one ring
element cover two hf bands.

Fre qu ency Bandwidth of
Antennas

A prac tical way to
describe the concept of
antenna freq uency bandwidth
is as fo llows: Assume that at
the resonant frequency fa of
the DDR R the correct feed
poi nt X (discussed in Part I)
and grou nd produces an input
impedance Zin = 50 + iO
Ohms; a fifty Oh m coaxial
line connected to the DDRR
there would display a vswr of
1.0:1 at to- Now, without
retuning the DDRR capaci tor
C, assume that the tra ns
mitter frequency only is
increased to some higher fre
que ncy fhigh where l in = 50
+j50 Ohms; then assume that
th e t ransmi tter freque ncy
only is reduced below Io to
some freq ue ncy flow where
lin = 50-j50 Ohms. At fre
quencies thigh and flow the
feed coax vswr would in
crease to 2_6: 1. The total
frequency span fhigb - flow is
the half power width of the
antenna . In the DDRR
antenna case it is the fixed-

•••

Needless three decimal
place accuracy was used here
because the current ratio
l top/ Ibase of the DDRR at
4.0 MHz closely approaches
unity, giving almost a four
to-o ne increase in radiation
resistance over the same
monopole antenna solely
base-loaded to resonance. A
four-to-one increase in radia
tion resistance Rr represents
the theoretical upper limit
attainable for a short mono
pole antenna as compared to
its Rr when so lely base
loaded. Does that mea n that
the DDRR antenna actually
reaches the theoreti cal li mit
of loading for short ante nnas?
Not quite ! This is where the
I imita t ion placed on the
axioms comes in; because the
DDRR tuning condenser C
has displacement current leap
flowing through it in propor
tion to its capacity setting, it
represents a concentrated ra
dia tion source itself. As the
current flow leap is in t he
opposite direction to the co n
ductio n cur rent lbasc in the
vert ical post monopole, the
total effect is to "d rive
do wn" the effec tive radiat io n
resistance Re of the DDRR as
a system. This effect is repre
sented by the equation

..."-clDoI.. I ::. '..-.

The detri mental effect on
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The same height post
monopole of Km = 197.57
Oh ms, when solely top
loaded as an element of the
DDRR ante nna, produced an
init ial va lue of Rr equal to
0.93 Ohms. As C is set to
minimum capacity at 4.0
MHz, its reacta nce is high and
can be catcuated. Therefore,
let us set Re(DD RR) equal to
0.850 Ohms at 4.0 MHz.
Then again,

....,.- ...•"
•• _.,..,_ ••_. Q. \ ••" 13'"

.. .....- ..... -~ " .. ........ "" ....
Again here, we have

employed needless decimal
po int accuracy to illustrate
the method, using relations
which are approximations.
Ne vertheless, the answers
secured are useful. It is seen
that using the monopole
base-resonated with a lossless
loading coil, the half power
fr e q u en c y b and width
obtai ned is just barely wide
enough to pass a 3 kHz SSB
s ignal or Cw-tvpc tra ns
mi ssion . Conversely, the same
monopole - as part o f the
DDRR - would eas ily pass
" high fideli ty" double side
band AM; however , we based
our calculat ions on Rr alone.
As Rn adds to Rr in terms of
the "dampe ning" of the vswr
on the antenna system, both
a ntennas woul d actua lly
display a wider bandwidt h
found by substituti ng Rt
equals Rr + Rn in (2-5.0). We
don't know what Rn is in
value as yet, but we certainly
wish in some way to keep it
t o a minimum. Securing
antenna bandwidth increase
due to the "swamping" in
fluence of Rn is a poor way
to go, as it will drop antenna
efficiency N as

•~...... ..-_.
We will include the en

vironmental ohmic loss resis
tance Rn in our discussion a
bit later. Here is a critical
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point, ho wever: In two-way
hf communicat ions, em ploy
ing a single antenna, we wish
to secure a total half power
antenna bandwidth just wide
enough to pass the da ta infor
mation rate to be commu ni
cated (CW speed , FM, SSB
spectral content) while avoid
ing excess or redundant
antenna bandwi dth. During
the t ransmission phase of our
communications, an increase
in antenna bandwidth of fifty
octaves or more greater than
we need doesn't count one
way or the other. In the
reception mode of our two
way communications, how
ever, excess antenna band
width permits more random
noise to pass and load the
front end of the receiver to
effect ively decrease signal-to
noise ratio. Too wide an
antenna bandwi dth also in
creases the QRM we ex
perience o n the desired signal
we are t rying to copy in the
presence of strong, just-off
c han ne I carr iers. Modern
comm u n ications receivers
rely heavily on i- f selectivity.
Here, we wish to assist the
front end stages of the re
ceiver by placing a narro w,
t unable, " bandpass fil ter"
between them and the rf
universe - in the form of the
ante nna .

I said " tunable!" That is a
key facto r here . When we use
antennas which exhibit a
na rrow but just "wide
enough" bandwidth, we must
be able to move this filt er
"slot" quickly in freq uency
to car ryon practica l hf com
munications. If we secured
such a narrow frequency
widt h "slot" fro m an electri
cally sma ll antenna resonated
solely by the lowest possible
loss, extremely high Q load
ing coil placed very high up in
the monopole (to increase
CA), the instant we tried to
vary the coil inductance (by
coil taps, turn sliders, etc.)
and change the frequency of
resonance, effects from eddy
curren ts and consequent
departure from optimum coil

shape factor wou ld imme
diately run up coi l loss - and
the antenna radi at ion effi
ciency would plunge down
ward. An air or vacuum con
denser is of exceedingly high
Q at a given capacity setting;
varyi ng capacity over wide
limits to change antenna fre
quency hardly affects con
denser Q at all.

An Image fo r the DDRR (and
Other Tr ansmission Line
Antennas)

Those among the ham
brotherhood who hold calls
with only two letters after
the area prefix may sti ll
remember a device now rele
gated to moth balls together
with the spark gap, galena
detector, and super-sensitive
rege nerat ive receiver: the
counterpoise (especially the
tuned counterpoise). The
cou nte rpoise was placed
under your li near monopole,
" T", or "L" anten na when
there was less than >.. /2 hori
zontal space area diameter
available in which to layout a
radia l wi re grou nd system o n
the soil. You found it very
curious: If you did go ahead
and lay out n number of
elect rically short radi al wires
o n the soil and operated the
antenna, you got some va lue
of radiation efficiency Nt
fr om the total antenna/
grou nd system. But if you (a)
lifted the same n nu mber of
short radial wires a bit above
the soil, (b) insulated the
whole system of n wires from
soil grou nd, and (c) then
tuned each short radial wire
in the system to resonance at
fo using individual series load
ing coils - if you did that.
you obtained a substantial
improvement? in total
antenna system efficiency.

The old-time professional
antenna men who first
observed this phenomenon
said to themselves, "\Yow,
this is really weird! For some
reason my insulated, tuned
wire ground system collects
more electric E lines of the
antenna near zone field and

ret urns this energy back to
the an tenna input terminals
wit h less total ohm ic loss Rn
than the same number of
short wires just laid on the
soil surface!" Unfortunately,
space does not permit our
having a QSO at th is point
about the beautiful phenome
non of rf soil and space cur
rent (displacement) diffrac
tion which relates to this very
effective but now almost for
gotten low frequency antenna
technique. It can only be
noted that such electrically
small, insulated and tu ned
counterpoise systems even
permitted erection of mont>
pole antennas on the roofs of
tall municipal buildings in the
early days of BC radio where
the small roof space there
didn't offer a prayer's hope
for use of a conventional wire
"ground" system. The tuned
radial wire counterpoise
worked wel l. A de-tuned
radial wire system, however,
was inefficient by compar
ison. Therefore , the tuned
radial wire cou nte rpoise was
just fi ne for use in one "'fly:
fixed frequency broadcast
type transmission. For use in
t wo-way hf communica tions
where freque nt and rapid fre
quency changes are necessary,
it is an impractical nightmare!
You have to retune each of
those series loading coi ls - n
of them! An automated
system to do th is would not
only be a Rube Goldberg
mechanical mess, but run into
the same efficiency problem
in va rying coil inductance
mentioned a ways back, Now,
we said radial wire grou nd
system!

In Fig. 3(a) of Part I, you
will notice that the image
currents flowing in a con
ti nuous surface, electrical
"mirror" ground plane
beneath a DDRR antenna are
not radial in geometry.
Instead , the image currents of
the DDRR flow around in
circles, going in the opposite
direction to the currents
flowing in the ring conductor
just above them. Very careful
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yes - use an absolute mi n
imum diameter of 3 inches
for the conductor diameter in
antenna elements operati ng
lower than 7.3 MHz. The
smaller Km (equation 1-2.0)
gets, the higher both effi
ciency and bandwidt h (fixed
tune) becomes . As the image
doublet DDRR requires no
other ground plane, most
users will probabl y mount it
on a roof of some kind
(garage, house, pole). When
the height above ground is at
least equal to h, use the for
mula

instead of equation (l·1.0)
for the characteristic impe
dance of the horizontal trans
missio n li ne section (in
getting the needed capacity
va lues for tuning). The
change in Kc of the image
DDRR does not im pair per
formance of the antenna
when in operation.

Finall y, it is seen t hat if
we are d ealing with a
"doublet" DDRR the "base",
t ermi nals lA,l G of the
" monopole" are now loca ted
at the center of the vert ical
post. The doublet requires a
balanced rather than un
balanced feed, yet we still
want to feed it with a coax
line to the shack. OK - as
seen, the coax line from the
shack now enters the vertical
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you wou ld multi pl y the
answer you get from the
monopole radiation resistance
equation (2-3.0) by two for
the double t case. Fi na lly,
although this is not a "con
struction " article, Fig. 2 is
included to guide the amateur
experimenter who desires to
complete a compact size
DDRR and put it on the air.

From Fig. 2 you see that
the minimum size ham band
DDRR is a single post model.
Also, because it is costly and
difficult to form large
diameter tubing into circular
shape, the ham band model
has a square shape: square ,
not rectangular . The total
path length G + H + I + J + K
should be equal to the length
S° you obtain from the rela
tions in Part I, with H = I = J
= G + P + K. In an hf band
DDRR, the gap P between
the tuning condenser end and
the monopole post should be
about 1.5 degrees at the high
frequency end of frequency
coverage. All ring conductor
joints must be welded. This
means heliarc wel ding, when
high conductivity aluminum
tubing is used. Please don't
use au tomobi le exhaust
tubing or cad-p lated conduc
tors. Co ntact resistance and
conductor loss spells disaster
in electrically sma ll antennas,
due to the high magnitude
currents in such radia tors. Oh

..,

we see 10 Fig. 1, Part I,
suppor ting the DDRR ring
elements in parallel align ment
above the hanger roof, we
would now see another bee
hive insulator at each's base
end, used to hold the two
ring conductors in parallel
alignment. Unlike that system
of radial wire, tuned images
in the old counterpoise
system, however, there would
be no need for a bull gang of
sailors to rush out on deck
each time a QSY was needed
to start madly grid dipping all
those series loading coils to
the new operating frequency.
Instead the operator, in the
comfort of the shack, would
merely push the DD RR
tuning control button.
Because the two ring ele
ments are mirror images of
each other, tuning condenser
C wou ld now move the entire
DDRR system to the new
operating frequency fa as
before. Of course, the con
verted Navy DDRR now
sitti ng on the mizzen fore
peak of Old Ironsides would
no longer be a monopole: It
would be a DDRR doublet
antenna: sti ll ve rtically polar
ized, st ill a low angle, omni
pattern ante nna. Its radiati on
res istance Rr fdoublet ] wou ld
remain unchanged. This is
because, although you would
use now Ylh (i nstead of h) to
get CA from eq uation (2-2.0),

Fig. 3. (a) Low Profile Tunable (LP T) antenna operated in parasitically-coupled, wide passband,
single channel mode usinq n elements. (b) Typical v.swr versus frequency curve; solid line
indicates half power frequency bandwidth of total array; broken lines indicate individual v.swr
response of each coupled element.

labora tory measurements
carried out on a SA by SA
sheet copper ground plane
beneath a DDRR show that
these image currents do not
beg in to tur n outward
radially unt il you get at least
A/B distance away from the
ring conductor. At such a
distance, these image currents
are very weak in magnitude;
they do not decay by the 1/r
rule at all. It was found that
DDR R antennas of the purely
monopole form did not
operate efficiently when
placed over a true radial wire
ground plane - only over
sheet metal mirrors. Of
course, in the case of the
U.S.S. Wheeling DDRR, we
had a pretty good approxima
tion to such a sheet metal
mirror in the form of the
hangar roof, welded ship's
structure nearby, and that
imme nse surrounding sea
plane, so we used it effec
tive ly. But what if the Navy
had asked us to errect that
2-30 MHz DD RR on Old
Ironsides (all wood in spite of
her heroic name)? We ll, we
would have just said, "Aye,
aye, Sir. You can have it on
the teakwood deck or at the
peak of the foremast."

This is the way we would
have handled the job on the
double:

Under each of those over
head , separate frequency
band DDRR ring clements we
wou ld have placed a "mirror"
image ring conductor - an
exact duplicate ring, using the
same t ub ing conductor
diameter d, same circumfer
ential length S°, and so forth.
Instead of each of those
tuning condensers C being
connected to the metal roof
of the helicopter hangar at
terminals 4G, each would
have been returned to a dupli
cate terminal 4A' on the
image ring conductor below.
In such a conversion to a
mirror image DDRR, we
would not have increased the
vertical height h at all.
Instead of the view of each of
those fiberglass posts which

39



post via a hole thro ugh the
conduc tor wall at Y:!h, then is
pus hed around inside the top
horizontal clement conduc
tor , passes down through a
hole in its bottom side, and
continues on down the inside
of a .5 inch o.d. thin wall
tubi ng section to the Ylh
point.

At this poin t , the shield of
the coax is folded back over
the outside of the feed tube
and clam ped in contact with
the metal. The coax inner
conductor spans abo ut a one
inch gap to connect to the
upper end of another 1.5 inch
feed t ube exte nd ing do wn to
the lo wer " r ing" co nd uctor.
You need first to determi ne
the location of X for this
balanced feed arrangement.

In Fig. 2(c), a suggestion is
give n for a temporary
arrangement of coax to locate
X and spaci ng L from the
vertical post. The black vi ny l
coax jacket is st ripped back
to expose the shield bra id
over a sufficient length sec
tion o f coax end. An add i
t ional "dummy" length is cut
off and the inner conductor
and shield shorted together to
make a bot tom feed sect ion
conduc tor. The alum inum
tubing is pol ished with sand
paper to permit good elec
trical contact, an d the coax
li ne sect ion tem porar il y " jury
rigged ," as sho wn, a t a tria l
spacing L. Loops of wi re
" tw ists" are used to ho ld the
coax shield in contact wi th
the aluminu m ring cond uctor
and pos t. With the r ig tuned
to the center of the band,
vary dimension L carefully
until a vswr of close to 1.0:1
can be secu red in the feed
coax when tuni ng condenser
C is " tweaked" to bring the
DDRR to resonance at the
transmitter frequency. With
the temporary feed tightene d
down at th is X locat ion , now
tunc the rig up to the desired
top fr equency of tu ning for
that band clement. If, with
out relocat ing the fecdpoi nt
X, a vswr of at least 2: I
can not be attai ned at the
Fhlgh with tun ing condenser
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C close to its mtmmum
capaci ty, a bit of " pruning" is
needed. Small, equal length
conductor sect ions must then
be removed from the con
ductor ends 4A, 4A' until a
clea r minim um vswr dip is
observed at the high fre
que ncy end of coverage with
C close to minimum capaci ty.
The exact minimum vswr is
not important , but the "di p"
in vswr should be clearly
seen. The locat ion procedure
for X at the center of the
band must then be repeated
unt il a 1 .0: 1 vswr is secured
with the DDRR resonated by
tuning C. It will then be
fou nd that the vswr will be
less than 2:1 at both the high
and lo w band limits for a
fixed feedpoi nt X. The " jury
rigged" coax feed is then
removed and the perm anent
feed conductor system sub
st it uted. When cutting the
hole to pass the coaxial line
o n the underside of the top
horizonta l tubing conductor,
the ho le should be elongated
about one inch o n either side
of the X locatio n to permit
" inching" the permanent feed
in f inal tests for vswr, An
old-fashioned tube " socket "
d ie cutter is handy for this
purpose. Warn ing: Do not
attempt to make t he above
descr ibed matching rests until
(a) the DDRR is mounted at
it s per manent site and (b) the
t u n ing co n de n ser C is
moun ted inside its plasti c
weather housi ng and co n
nected across the points
4 A,4A' , as shown, using bee
hive or cone feedthrough
insulators.

An idea is suggested for
ceme nti ng up a plastic
wea therproof housing for
bot h the high voltage tuning
conde nser , motor drive, and
si mple t u n ing frequency
ind icator. See Fig. 2(d). No te
that alt ho ugh the plastic box
is in the intense elect ric field
at the lun ing pos it ion, the
actual leads (copper shi m
stoc k ribbons about 1.5
inches wide) to the tuning
co nde nser rotor and stator
terminals are insulated solely

by the gl azed cerarruc insu
lators on the box. The leads
sho uld not be pe rmitted to
touc h the plast ic walls any
where. Small cera mic b utton
insulators space the con
denser off the internal plastic
mounting shelf inside the
box. The shaft of the tuning
condenser is also isolated
from the motor and tuning
indicator by mea ns of a high
quality rf shaft co upling insu
lator.

The condenser should be
remotel y co nt rolled from the
shack by a reversible, vo ltage
speed co ntrolled motor. Its
shaft speed shou ld be such as
to p ermi t " high speed "
tuning across the ent ire band
in abo ut one half minut e, yet
slow enough to " tweak " the
DDR R right o nto channel
center at fo_ An efficient
DDRR is quite shar p in
tuning. Once X is set cor
rect ly, you will find yourself
tu ning by means of the ..harp
re ce iv in g "noise peak."

Hunt ing arou nd the band,
you will " tweak" this re
ceivi ng gain po int of the
DDRR along the dial with the
tuning contro l, as if the
antenna were a dog o n a long
leash. A simple frequen cy
sett ing indicator is suggested
in the form of a sine poten
t iometer geared 1:1 to the
motor shaft. At the shac k end
a de meter calibrated in fre
quency for the current in the
sine pot is a help in operat ing
the DDRR. Otherwise, spin
the receiver dial unti l you
spot the noise peak - that 's
where the DDRR is. Small rf
chokes should be placed in
series with both the motor
and si ne pot leads at both t he
remote antenna weather box
and shack end ter minals. In
mult iband DDRR models,
elements for the ot her bands
are mounted co nce nt rica lly
to one anot her and operated
as separate systems, each
being designed accor ding to
the relations given in Part I.
When in the process of
f indi ng the feedpoint X for
these other ba nd elements,
make sure all ot her band rings

are tu ned off fro m har mo nic
relationship with the tested
ring element. Oh yes, a final
word: In a multiba nd model
DDRR , the field cou pling
isolation between ring ele
ments is very large in value so
tha t eve n simultaneous
worki ng can be carried on in
two bands. If, ho wever, you
suddenly fi nd it strangely
impossible to get low vswr
tuning at some spot fre
quency in a given band, thi..
mea ns the ring eleme nt in the
next lower ba nd is tu ned
in adverte nt ly to a " sub
harmon ic" rel at ionship. No
prob lem: A tou ch of the
tu ning b u tto n t o t h e
offend ing ba nd element easily
cures this.

We have devoted consider
able space here to the DDR R
antenna. Fort una te ly, this
detai l is not for naught;
understanding the DDRR not
only permits us to grasp
quickly the function of other
transmission line ante nnas,
but gives us a deeper appre
ciat ion for the small antenna
problem in general: both the
good and the bad of it.

The Low Profil e, Tunable
(LPT) Antenna

T h e narrow frequency
bandpass nature of electri
cally small antennas of high
efficiency has been noted.
There are certain modes of
t ransmission, even in amateur
..erv ice (double sideband AM,
FSK teletype), and in co m
mercial and military pract ice
( Lo ra n, hf radar, "data
bu rst"), where a wider fixed
freque ncy bandwidth is
desired. If it is also necessary,
for various installation or
tactical reasons, that an elec
trically small antenna be
employed, a serious problem
resu lts . Conventional antenna
pract ice would indicate sacri
fic ing a n ten na rad iat ion
effic iency by letting Rn in
the sys te m increase to obtain
t he necessary bandwi dth.
Such pract ice even goes to an
extreme called "swa mping,"
where act ual ohmic res istors
are co nnected across the
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Saw number 1 do ublet
ante nna in ha lf, cu tt ing right
through the center of the
loading coil. You now have
made it into an electr ically
small, coil-loaded monopole
antenna of lengt h h" . But it
wo n' t work! You must now
stick either a flat metal sheet
or a set of resonant radial
wires under t his number 1
antenna to get it oscillating
again at to as a resonant
monopole over this necessary
electrical "mirror": You need
a ground plane. However, the
little condenser-resonated
magnetic loop antenna keeps
working nicely with or with
out any ground plane beneath
it; it doesn't need one. The

part is minu te in stre ngth; in
t his near zone region the field
ratio E{H is immense in value.
At increasing di stance fro m
the number 1 antenna, ho w
ever, this E{H fie ld ra t io
dec reases until a t large rIA
d ist ances it approac hes a
value of 377:1. Over o n the
right, we see that the result
for t he case of the loop
antenna, however , is just
opposite; now it is the mag
netic H field which is tremen
dously strong near the con
ductor and the electric E part
of the field which is very
weak in intensity. The E{H
ratio, in this case, is close to
zero in the near zone . Yet as
the distance rfA from t he
number 2 loop antenna in
creases, we see that the E{H
ratio value sti ll ends up at t he
same magnitude of 377: 1.
Because of the radica lly
different but "dual" nature
of the near zone fie lds of
these two basic types of
antennas, the number 1
antenna is ca lled an electric
ante nna; number 2 is ca lled a
magnetic antenna. So far this
sou nds like boring text boo k
stuff; who cares about th is
fa ncy ne ar zo ne fi e ld
pheno menon? We're ha ms 
pract ical radio com munica
tor s. It 's t hat far zone OX
field we are really interest ed
in, right? No, wrong! - as
you wi ll see in a minute !

Bend t he other conductor ,
labeled "number 2," into a
circle whose circumfere nce is
2ho, leaving a small gap
betwee n the ends of t he co n
ductor. In t his gap co nnect a
los stc ss series condenser
whose reactance is

2 to 30 MHl . Others ca n
establish the so-called Bessel
func t io n circular array to pro
duce direct iona l beams which
can be "slewed" rapidly in
direction at hf sim ilar to early
Gcrman WW II radar systems.
These do not find application
in amateur service, however,
and will not be detailed here.

The Loop or Magnetic Tra ns
mission Line Ante nna

Take two equal length
sections of aluminum tubing
of conductor radius a. Call
their respective equal lengths
2h, where 2ho is only twenty
electrical degrees at fo; cal
culate the Km of of a section
hO in length. Label one
straight section "number 1,"
and then cut it exactly in
half. In a very small gap left
at the center of length 2h,
connect a lossless loading coil
whose inductance is

where the reac ta nce Xloop is
that of the one t urn loo p
inductor. The two elect r ically
s ma ll, reac ta nce loaded
antennas wi ll t hen loo k li ke
Fig. 4.

Excite bot h the num ber 1
and number 2 antennas with
rf at fo. Now take measure
ments of the electric E and
magnetic H parts of the fie lds
produced by each of these
two antennas, starting out
very close to their conductors
and then moving away in
steps until a very large
distance rf).. is reached. Your
results will look like Fig. 5.

Very close to the straight,
coil-loaded number 1
antenna, it can be seen that
the electric E field is ex
tremely large in intensity,
while the magnetic H field
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the n parasruc elements is
tuned to a slightly different
frequency above and below
the center fo of the radio
channel. The staggered, over
lapping frequency responses
of the n element array results
in a single overall frequency
passband. The vswr "ripple"
across the frequency pas....
band is governed by the
number of parasitic elements
employed in the same way
that the ripple in impedance
response of a bandpass filter
is governed by the number of
net wor k sections used. The
a nalogy is almost exact,
except that we deal here with
radiators of EM waves. Not
shown are small detai ls such
as provision for auxiliary
reactors to control t he
coupling coefficie nt between
eleme nts to secure "over
co upling" if desired.

In amateur service where
bandwi dt h increase need is
modest , only a few elements
wo uld be required, making
such an ante nna pract ical,
say, for 160 meter applica
tio n. O n t he other hand , for
such a smal l anten na to pass
the for ty microsecond width
shaped pu lse from a Loran
transmitter without distor
t ion, mor e parasit ic elements
in t he LPT array would be
required. The re are o ther
for ms of the LPT for use in
services requiring a large
number of n transmission
cha nnels over, say, the 15: 1
span of the hf spectrum from

:.. 20 - - - -
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Fig. 4.
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small antenna input ter
minals.

One version of the LPT
transmission line antenna4

answers this need for securing
a controllable width Ire
quency bandpass from an
electrically small but efficient
antenna. Shown in Fig. 3(a),
the LPT antenna of this form
consists of n number of
radially aligned antenna trans
mission line elements of small
size. Each is tuned at one end
by a shunt variable tuning
condenser. The "post" at the
perimeter end of the short
length circumferential con
d uctor section is " gro unded"
to serve as a monopole
antenna. Naturally, a "mirror
image" doublet scheme can
be used here , as in the
DDRR, to improve effi
ciency. Our familiarity with
t he DDRR antenna pri nciple
would allow us to easily
design these LPT elements as
well.

However, it is noticed t hat
o nly one of the vertica l posts
in t hc array of n anten na
e lements is act ua lly fed rf
power, as indi cated by t he
"ge nerator" symbol. In Fig.
3(b) , t he explanation fo r this
strange configuration is made
clea r. In a ma nner analogous
to t he operat io n of a "stagger
t uned " i-f transformer in a
wide band receiver, a ll t he
other tuned elements in t he
LPT array are electromagneti
cally coupled to the driven
element as parasites. Each of
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loop or magnet ic antenna IS

always a doublet. There is
a lso ano ther, very critical,
practical difference between
these two basic kinds of
antennas.

Take identi cal masses of
rea l world d ielec tr ic matter
such as soil, rock, vegetable
t issue. ct c., bo th co nta ining
equa l amou nts of moisture.
Set the radial wire "mirror"
part of the vertical electric
monopole down onto one
pile of such matter and the
magnet ic loop do wn on the
other pile of this real world
stuff. Im me d ia t e ly the
temperatu re of the matter
beneath the elec t ric antenna
wi ll rise; part of the near zo ne
field energy of the electric
monopole is being lost into
heat ing the die lect ric matter.
A chec k of the same ki nd of
matter beneath the loop,
however, shows almost no
antenna near zo ne field
energy loss - almost no
heati ng. The t iny amou nt of
heating which is taking place
is entirel y due to t he small
value of the el ectr ic E field in
the near zone necessary to
make up an electromagnetic
r f field. The H part of the
loop ante nna fi eld could care
less about th e presence of thi s
wet diel ectr ic matter near to
it. Theoret ica ll y, equa l input
power fed to ideal electri c
and magneti c antennas of the
same small e lectr ical size in
free space, when resonated
with reactors of equa l o hmic
loss, wi ll produce ide ntical
amoun ts of radiated energy at
great d istance in A. This is not
the case whe n th e same
el e c tri c a n d ma gn e ti c
antennas must be erected
near to real world, lossy
diel ectr ic QTH environments.
Under these real worl d co n
ditions, the electrically small
magnet ic loop an tenna wins
the antenna efficie ncy race
over the electrically small
elect ric antenna. By now you
are thinking, "Boy, what a
nea t antenna that loop is!"

You would think, from
what has been said up to

Fig. 6.

here, that com municators
would use the magnetic kind
of antenna excl usively in at
least the hf and lower fre
quency rad io region where
ante nnas must be erected
over this lossy. mostly
dielectric planet surface of
ours. When radio was bor n in
the first spark transm ission
experime nts carried out by
Heinr ich R. Hert z (1888) in
verifyi ng James Cler k Max
well' s prediction of the
existence of rf waves, a loop
antenna was employed . Si nce
then, however, it is the
elec t ric type t ransmitt ing
antenna which has ruled the
e t he r waves. The loop
antenna has been relegated
almost completel y to re
ceiving servi ce, parti cularl y as
a d irection finder, where its
twin, narrow width pattern
null s give accurate bearings.
Why is this? First , the radia
tion resistance of a small loop
rs

",..
where A is the area of space
enclosed by thc loop co n
ductor in th c same units as A,
and n is the numb er of turns
in the loop. This Rr(loo p)
comes out to be a very low
number value when the area
A of the loop is small in
terms of wavele ngth. As men
t ioned before in relat ion to
the DDRR antenna's " base"
impedance. th is makes it very
d ifficult to make an impe
dance match between the
result ing small value of
Zinfloop] and the ~ of a
standard feed tra nsmissio n
line. The always necessary
complex networ k or tra ns
former is inco nvenient , in
variably gives added ohmic

loss, and must be " track
tuned" in step with the
ante nna. So me invention is
required in th e form o f a
s im p le, e fficient cou pler
between the loop it sel f and
the transmission line which
does no t itself need tuning.

Another probl em is that,
due to th e very small value of
Rr (loop) - when the loop
ind uct ive reactance is ca n
celed out by use of a series
t uning co ndenser at to ~ t he
rf current circulating in the
e lectrically small reso nant
loop at, say, o ne kW power
input can get up to one
hundred Amperes or more.
Like the DDRR, th erefore.
you just don't make trans
mitting loops out of wire
conductors; you use large
cross-sec t ional di ameter ,
hi ghly conduct ing tubing.
Finally. because the loop
inductive reactance IXloop is
qu ite small in an elect rically
t iny loop of few turns, the
small -jXc of the co ndenser
spells lots of capacity in
Farads. Although -jXc is not
large in Ohms, th e appre
ciable curre nt magnitude in
the loop produces a respec
table magnitude of IjXc, so
the voltage rating of the
tuning condenser is in the
high hundreds to a few
thousand volt range at o ne
kW peak power .

Loop antennas will work
well even when buri ed in the
soi l. During WW Il, German
sub marines in "wolf packs"
used loop ant ennas to com
mun icate over relatively short
dist ances whi le sub merged."
Knowing all th ese facts, the
U.S. mili ta ry over the last
few yea rs has been field
test ing a loop t ransmitt ing
antenna in the 2-30 MH z fre
que ncy range at power inputs
up to o ne kW. Needing no
ground plane and being of
conveniently small physical
size , it is well suited to
"quickly transportable" two
way radio commu nications
(fie ld day?) applications.
However, what makes this
n e w loop tra nsmitti ng

antenna practi cal and effi 
cient at lo ng last is the
ingenious patent ed" way it is
match ed in b roadband
fashion to the feedline. One
form of this feed invention
loo ks like Fig. 6.

A balanced two wire feed
transmission li ne is co nnec ted
to terminals 1,2 of the small
feed loop o f diameter D. As
in the DDRR, all you do is
tune the mai n loop variable
condenser for resonance at
fo, then experimentally
change D while "tweaking"
the condenser to o bta in a
min imum vswr reading in the
fee dli ne. At the correct
d iameter D, feedline vswr will
fall to 1.0 :1. Once D is
found, it need not be changed
in order to get a good match
over a large frequency tun ing
range. There is no need to
actually make elec trica l con
tact between the base o f the
small feed loop and an
adjacent point on the main
loop conductor; coupling is
achieved to the main loop
a n t e n na's H fi eld . As
e x pec ted In a magnet ic
antenna, even a sheet of
varnished plywood can be
used to hold the coupling
loop in alignm ent while
obtaining negligible dielectric
loss . The feed loop can be
made of, say, o ne half inch
o.d. copper ref rigerator
tubing.

For ham band service in
the lower hf range, main
loops of from eight to si xteen
feet in d iameter would be
practical. made from one or
two t urn s of two inch or
larger o.d. thin wall alum
inum tubing. Natu rally, they
can be made square in shape
instead of round . All main
loo p conductor joints must
be welde d, and husky
" ribbon" leads made to the
variable tuning condenser.
The large total capacity size
needed in the condenser Io
160/75/40 meter band use
coul d be attai ned by shunting
a smaller size variable air or
vacuu m condenser with less
expensive fixed air or vacu um



MOUIN'?

A SUPER QUALITY kit that feat ures:
• Handsome extruded a luminu m case In black, gold,

silver, bro nze or bl ue
- Large .33" br ight LED display
• 12 or 24 hour readout format
• All parts included - no ex tras to buy
• Alarm version (12 hour only ) $24 .95

• wi t h clock
p urchase

$3.95

6 DIGIT

LED CLOCK

KIT

$4 .95 6 /$25.00

$22.95

S IREN KIT
Produces police-type wail of
sir.n at toy vo lum e. Runs
W ..... ker fr o m 3 - 4 5 Ohms to
200 mW output. Requi res
power source of 3 106 volts.
A nea t t ov fo r t he kids.
Co mplet e Kit $2.95

60 Hz T IME BASE KIT
Run any d igi ta l clock in your car, boat
or airplane. Features zener regulation,
out put buffering, CMOS circu itry and
small size. Kit includes all parts a nd
inst ruct ions to hook up to any clock.

F M WIR ELESS M IK E K IT
Transmit up to 300' to anv
F M broadcast radio. Sensit ive
mic. inpu t rSQuires c rystal .
ceramic Or dynamic mike.
R u ns on 3 to 9V. Small one
inch square sileo
Co m ple te Kil $2 .95

first made with the listed
patent holder. w

Foot roo tes

I Relat ive a mplit ude IS necessary
in su ch rel at ions because the
radia t ion resis ta nce o f a n a nte nna
is no t dependent upon the actual
current magn itud e - o n ly its geo
metric shape of distribut io n . If
t h is were not so, Rr would vary
wit h changes in t he power input
to t he antenna .
2 Edmund A. Leccrt , " Ra dio
Antenna Engineering ," page 240,
Mc G raw-H ili Book Company,
Inc. , N. Y. , 19 52. Unfortunately,
this u niq ue a nd invaluable book is
o ut of pr int , but it may be fo und
in some librar ies.
3 Edmund A. Lepere, Ioc. cit., cc.
139-141 .,

U .S . p a t en t : J . M. Boyer,
#3,680,135.
5 Lo ng range underwater radio
c ommunicat ions is ineff icie Ol;
this is nor due, however, 10 any
a ppreciable loss in t he submerged
loop antenna . It is d ue t o t he
conduc tivity of wat e r "short ing"
the radio wa ves' E field at a large
distance in A. lo'otlere the E/H ratio
becomes a pprec iab le .
• S .U. . patent. J ohn H. Dunlavy,
J r., #3,588,905, A ntenna Re
search Associa tes , P.O. Bolt 196,
Be lt sville MD 20705.

i nsulated condenser units.
Only the tuni ng conde nser
and associated components
like a drive motor need be
pro tected by a plastic
weather housing.

A little ham ingenuity
wou ld result in easy, inexpen
sive ways to mount and
rotate such a transmitting
loop antenna and even re
motely tunc it to resonance
from the shack. The very
sharp twin nulls in the hori
zontal pattern pl ane can be
used effectively to sl ice
through QRM by pointi ng
o ne of the nulls in the direc
tion of the interfering station
- sor t of like usi ng a 160
meter "beam" antenna. The
very broad width maximum
lobes of the pattern produce
a lmos t omni-response to
desired signals. One last but
important word: The loopj
coupler is a patented concept.
No considerat ion should be
give n to manufacturing a loop
antenna incorporating this
excellent idea for sale wit h
out legal arrangements being

Let us kn ow 8 weeks in advance so that vou wo n' t m iss a sing le
issue o f 73 Magazi ne.

Attach o ld label where indicated and print new address in space
p rovided. Also include your mailing la bel whenever you write
concern ing your subscript io n. It helps us serve you promptly.

600 MHz PRESCA LER
Exte nd t he ra nge of your co unter
to 600 MH I . Work . w it h rnosr
any cou nter. Co mpletel y assem
bl ed and testec. Sensi tivity of 1 00
mil livolts. Choice of er e or +t OO.
specifv with o rder . $59.95

v ,. -- -----
Wrile to:

•magazme
Pel..borough NH 03458

FERRITE BEADS
Beads come with valuable info on uses and specs 15/S1.00
6 ho le BA LUN beads also available 5/S1.00

name _

52.95

INC LU DES :
• 7490A 33 M Hz decade counter
· 74 75 1a lch
. 74 4 7 LED driver
. 7 - 100 O hm current limit resistors
. 7 segment LED readout

Comple !e with hook-up ins tr uct io ns on how to build an easy,
10w·cOSI fr eq uency counter.

LED
D ECADE

COUNT ER
PARTS KI T

ca ll

o Payment enclosed
(1 ex tra BONUS issue)

o Bill me later

o Address change o nl y
a Extend subscriptio n
o Enter new subscript ion
a 1 year S10.00

address _

S LI DE POT - 10k linear ta per . .. SPECIAL 4/S 1.OO

1000 uf 15v FILTER CAP " 5/S 1.00

zip _

If you have no labe' handy. p rint OL D address here.
-------- ----- ------- ---------- - ----- --

c lty state "p _

• •
,~ .
! I,jj i
: ~ name ~,, ______ :

I ~ •
! lI( I,.... addres5 _ _____ _____ _ _ _ _ _ _ _ _ _ _ :
I ~ ,
, ~ ,
: q; cily slale____ _ :.. _------ -- ----- -- - ---_..
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Why wa lt any longer for a rig that offe rs top performance. dependability
and versatility the T5 -5 20 has proven Itsel f In the shacks of

thousands of d.scnmmannq amateurs. In field day Sites. In OX and
contest stations. and In count less mobile installat ions

Superb craftsmanship IS evident throughout In ItS eng ineering
concepts as well as Its construct ion and stvhnq craftsmanship that

IS a Kenwood hallmark.

Maybe the Kenwood TS-5 20 is the one you have been wait ing for

CP TS -520
(gJpecifications

MODES USB. LSB. C.....
PO'oVER 200 w. lIS PE P "'put on SSB 160 ... u

DC ,!'(tVt on C.....
ANTfNNA IMPEOANCE 5075 Ohm•.

unbitlanced
CARRIER SUPf>RESSION Belle, tM an -4:; dB
UNWANTfD SID£8AND SUPPRESSION Bette.

lMan - 40 dB
HARMONIC RADIATION Beller than - 40 dB
AF RESPONSE. 400 to 2600 HI ( -6 dB)
AUDIO INPUT SE NSITI... ,TY 0 25~'" to r 10 ea

(S+N)lN
SELECT,v,TY sse 2 . Hu C-6 d B). 4 • ~HI

(-60dB) CW 0~ ~HIC-6dB).I~ 'HI

(-60 dB) C"'lI'> acces....-, f ,I!e<)
FREQUENCY STABILIT'l' 100 HI ~ 30

mmuln a ll~ ... rmup
IMAGE RATIO- Bell~ than 50 dB
IF REJECTION Be"" lhan 50 d B
TUB E & SEMICONDUCTOR COMPlEMENT

3 lubes (2.61468 12BY7A) I IC. 18
FET. 44 lf~sto<s . 84 d _

DIMENSIONS 13 I · W . 5 9" H • 13.r°
\VE IGI·R 352 ItIs
SUGGESTED PRICE 10629 00

VFO-520
Prov'de. hlgM ".I><I,'v w,th pre(:'sion gearing
Func!oon sW itch pro" ides an~ combinatIOn w,l n
the TS·52O. BotM are eqUipped w,tn VFO ,nd"
cators 'how,ng at " i la""e ..h'cn VFO os be,ng
u. 1><! Connects Will' a s,ni "' cable and obta,ns
Its powe' ' rom the TS·520 S<>ggeste<l pr oc:e
$115 00

SP-520
"'I!hough the TS 520 has a bu'l! In speak er tt"
add,t ...... of the SP ~20 pr(Mll.n 0I1"'I(Ir0¥e<l tone!
qual''Y. A pef!«l .....lel> ... boll'> dnogn and
perlo<mance Suanl.,;! proce $22 .95

TV-502
TRANSMlnlNG/RECE....IN(; FREQUENCY

144 145 7 MHI 14501460 M~ hlP' ......).
INPUT/OUTPUT IF FREQUENCY 28 0 297

M"
TYPE OF EMISSION sse (A3 '). C..... (AI)
RATED OUTPUT; 8W lAC opera"oo)
ANTENNA INPUT/OUTPUT IMPEDANCE SOli
UN.....ANTED RADIATION l ess 'h.n - 61) d8
RECEIVING SE NSITIVITY, Mo,e than IpVal

SIN 10 ca
IMAGE RATIO M(lfe than 60 ee
IF REJECTION More than 60 ae
FREQUENCY STABILITY Les. than :!:25 k HI

du " ng l 60 m,n alter pow~ s..,tch IS ON
and w,lh,n 150 HI/pet 30 m,n) 'he,"IT~

POWE R CONSUMPT ION "C 220/120\1. TraM
mISS"'" 5OW...., Reception 12..... ......

DC 13 8v.Trans
rnos...,... 2A ...... Il~h"" 0.4A ......

POWER REQUIREMENT AC 220112OY. DC 12
16VCst.>dard ...... 13 8\1)

SEMI-CONDUCTOR FET 5. Tr.......tor 15.... "DIME NSIONS: 6 .... W. 6- H • 13',- 0
WEIGHT II 5 lbs
SUGGEST£O PRICE $249 00

CW·520
500 Hz CW Cf)'slal Foiter $4~.OO.

-

.:-.;.~ .- -- iii • .-r.""t- fi'i'"-, I - •III ~
~

I \:.:J ,. ,
•-\. - _0 '. • •• c.- .--- @

. ~, , , ..

Ii'- --- - - , ,.-- - - ,=-- -_.- .
, - -,.. • • , ;. /;"t - ----- ,'J .- - :. ':;'--.:' .,

\. \. \. • > ' , .......-. ...... • I- ~ •• •• ,-- - - - - - , .. .- - --

Kenwood oilers accessories a ver
anteed to add to the pleasure of
ow nmg the TS·5 20 . The TV·502
nansverter puts you on 2· meters
t he ea sy .w ay. (It' s co mpl et ely
co m p at ib i le w ith the TS-520 .)
Simply plug It In and you ' re on
t he air. Two more untts designed
to ma tch the T5-520 are the VFO
5 20 e_ternal VFO and t he model
SP-5 20 external speaker All w ith
Kenwood qualitv bUilt In.

TRIO-KENWOOD COMMUNICATIONS INC,



MAX f REQUENCV D[VIAHQN (1M) • ~ ~H l

RE PEATER rREQUENCV SHifT WIDHt
600 kHl

TONE BURST TIM! O~ I 0 '''':
MODULATION B.okono:M mod"I~'oon tUf sse

Vd....bIe r.,..;Ianc;e 1r0!QUE'll<~ w,n to< f M
LO* 1'0-' moduliohon lor AM

MICROPHONE o.,namoc mo(,opt>oroe 500'.!
"0010 fREQUENCY RESPONSE 400:?600 I'll

...,!~,n - 9 db
RE CE IVING SYSTE M SSB CW, AM S,n~",

,,,perh..I.. ,o<!y,,.. f M: DooJbl..
'Up"rhetero<!~"e

INTERMEDIATE fREQUENCY sse, CW AM
101 to!Hl fM I~I If 101 Mi'll 2nc11f

4~5 .H,
RECElYIN(; SlNSITrvtTY sse. CYi SIN 10

dB 0.- bell.r al 0 25,oV 20 dB noow
Qu,.hng = ~e~. l han 0 4,.v Ato! SI N
10 dB or bell..r at 1,,'0'

IMAGE RATIO' B''lTe , t ~an 60 d8
If REJECTION Bt'U"r l~an 60dB
PASS a"NDWIDTH SS8. CWo "M MOfe lI\,>n
2 4 Hlldl-6dB 1M ~.'h;Jll12 .Hldt

_6 dB
RECEIVER SlLECTIVITY 558. CWo AM lM$

tl\i>n 4 8 ~Hl al - 60 d8 f M le$$ I"""
24 . Hl al -60 d8

SQUELCH SENStTlVtTY 0.25,.V
AUDIO OUTPUT Mo,e Ih an 21'1 ~I 8!/1oad

(10% d"lonlQ(l)
RECEIVER LOAD IMPEDANCE 811
fREQUENCY ST"BlllTY Vw ,'h.., '" 2 kHz du"n~

one hoo, ~tl... one ,",nut. 0 1 . , rm up
;>n<l ... ,ttl", 150 Hz dur,.. ""1 30 .........te
1""'''''' lher..alter

POWER CONSUMPTION T,anyn" mode 95 Vw
lAC 1201221)V). 4A (OC 13 8V) ..... .
R.'e"e mode (no ..gnal) 4 51"1 (AC 12Qf
22OV), D BA (OC 13 8\1 )

PQW[R RE QUIREMENTS AC L201220V
50/60 Hz DC 12 ·16V 03 8Va. rel",ence)

DIMENSIONS 278 (W) . 124 (H) . 320 COl mm
'o'\ [ IQ-l T II -e
SUGGESTED PRICE $100 00

CfJ TS-700A
(g}pecifications
TRANSMITJRFCEIYE f REQUENCV RANG£

144 l4!l MH'
MODE sse. f M c.... "to!
Rf OUTPUT cv. 1M more ll\,)n 10'1'0' ou!pu'

"101 nn-e ll\,)n 3Wou'PUt 558' mo<e
!ltan 2<M DC "'P"!

ANIfNNA I MPW"NCE:~! (unbioklno:O'd)
CARRIl R SUPPRESSION' Bene, th~n 40 ee
SIDE BAND SUPPRESSION Beller l~d n 40 dB
SPURIOUS RADIATION' less Iltan -60 db

•••

The TS-700A is ava ilable at select Kenwood
dealers throughout the U .S . For the name of
your nearest dealer. please write .

you r tavonre channel

• Outstand ing freq uency stabi lity pro v ided
through the u se of FET-VFO
• Zero center discnmmarc r m eter

• Transmit /Recei ve ca babihty on 44 channels
w ith 11 crys tals

• Complete w ith microphone and bu ilt -In
speaker
• The TS-700A has been thorough ly field 
tested . Thousands 0 1 units are in operat ion
th roughout Japan and Europe

When you
get tired
of compromises

• Operates all modes : SSB (upper & lower) ,
FM. AM . and CW
• Completely solid slate circuitry provides
stable , long lasting . trouble-f ree operation

• AC and DC capabuitv . Can operate from
you r car , boat. or as a base stenon through
Its built-in power supply

· 4 MHz band coverage (144 to 148 MHz)
instead of the usua l 2
• Automatically switches transm it frequency
600 KHz for repeater ope ration . Just dial in
you r receive frequency and the radio does
the rest .. , Simplex repeater reverse

• Or do the same thing by plugging a single
c rystal into one o f the 11 crystal positio ns for

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.

116 EAST AlONDRA/G ARDENA. CA 90248



Now let 's assign some
values to the components in
those circuits. Use Table 1 to
determine what regulator to
use fo r IC1 . Make your
choice on the basis of voltage
rating and current capaci ty.

Fig. 2 is also practical : If
you cannot locate a cente r
lapped transformer, replace
Tl and 01 ·02 from Fig. 1
with the transformer and
bridge rectifier circuit show n
in Fig. 2. The full wave
recti fier is preferred , because
of the smaller diode drop of
the two diodes in Fig. 1 than
of the four in Fig. 2, but the
difference is not that crucial.

Fig. 1 shows a pract ical
power supply circuit, usi ng
anyone of the regulators in
Table 1. It need s no add i
t ional parts. It will work with
all o f th ese three terminal
devi ces by simply varying a
few component values and
rat ings.

Parts Selection

The specificat ions fo r the
regulators I am descrtbl ng are
shown in Table 1.

price is still going down, in
single unit quantities!

There are many other
regul ators avail able on the
surplus market, but I have
chosen to describe only the
LM 309 and uA7800. How
ever, if yo u spend a little time
studying the published data
sheets on other un its, I think
you will find that most of the

regulated power supplies.
In this art icle I am goi ng

to explain th e basic use of the
LM309 and uA7800 series of
regul ators. They arc all fi xed
voltage uni ts, most ex hibiting
a continuous d uty current
capacity of one Ampere.
Ava ilab le through many
surplus dealers, they cost
under two dollar s, and the

Three terminal Ie regulators, available in a wide variety of voltage ratings, current capacities,
and package styles, are easily used to make high quality power supplies.

circuit design procedures I
have o u t li ned here are
directly transferable to use
with other three terminal
regulators.

S o me time ago there
became avai lable to the

electron ics experimenter a
number of three terminal
monolithic int egrated circui t
voltage regulators. With a
minimum of external parts,
these ICs can be easily and
inexpensively used in the
design and construct ion of
high quali ty, low voltage

Ultrasimple Regulation

with New Ie

- - power supply design greatly simplified

James Kucera WB(lJLS
1477 Brenner Ave.
St. Paul MN 551 J3
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Fig. I. Here is a practical diagram for a power supply of any
voltage, needing no other parts. Use this schematic with
center-tapped trans formers in a full wave rectifier configura
tion. Regulator voltagelRI value: SIT. OkU, 1212.2k, ISI2.7k,
IS/33k, 24/4.7k.

way around, also - if you
make a ten Ampere sup ply
(with a pass transistor), yo u
will need ten ti mes the filter
size.

Exerc ise prud ence whe n
ca lcu lat ing capac itor voltage
ratings. Use at least o ne and a
hal f t imes, but preferab ly
twice, t he rms transformer
voltage across the capaci tor.

Do no t o mit C2. It is an rf
bypass capacitor, especia lly
necessar y if the power supply
is to be used in an area of
strong rf suc h as a ham shack
- but st ill needed even if
used elsewhere. C2 helps to
absorb the spikes and gli tches
o n the line tha t are too sharp
fo r C1 to respond to . It can
be any where from around .10
u F to .33 u F - .22 uF is a
happy med iu m.

Select ion of th e value of
the o utp ut capacitor (C3)
need no t be very exacti ng.
You can use anywhere from
around .005 u F to a coup le
of microfarads. Ge nerally, use
la r ge r va l ues for larger
currents. A common value for
a one Amp supply is about a
1 or 2 u F tantalum . Some o f
t h e ma nufa ct urers' data
sheets insist tha t it is not
needed, but, since the very
next phrase in the paragra ph
is always t ha t its presence
" helps to imp rove transien t
res po nse," I would not
suggest omitting it.

These regulators do no t
work well at low current
drains - around 5 mA and
under. Therefore, Rl has
bee n calc ulated to draw
abo ut 5 rnA from the supply.
A half or quarter watt er is
sufficient. A pilot light (LED
or incandescent) coul d be

Construct io n Considerations

The co nst ructio n consider
a t io ns you need concern
yourself with when using
these lC regulators are not
very nu merous. But those
tha t do exist sho uld be care
ful ly observed.

There are definite reasons
for the endpoi nts of the
graphs in Fig. 3. Do NOT
e xtrapola te tra nsformer
voltages from either end o f
the graphs.

These regulator s wi ll o nly
work when an input voltage
between certa in limi ts is
present at the input terminal.
The dropout voltage, or level
below wh ich th e u nit will not
operate properly , is usually
two vo lts grea ter t han the
ra ted out put voltage. Th us
the LM309 needs an inp ut o f
a t least 7 volt s 10 wo rk
correctly. If th e input is too
low, it will not regulate a t the
desi red voltage and the ripple
wi ll be excessive.

The input level to these
regulators cannot be too high,

input terminal to go abo ve
the maximum allo wable inp ut
voltage for the l'C. Therefo re,
the zener d io de (Zl) has been
put into th e circuit to help
shunt any higher spikes to
ground. Yo u can use what
ever zener you ha ve in yo ur
junk box in the 24 to 30 volt
range.

T he recti fiers are absent in
th is version, but note that the
f ilter capaci tor is st ilJ there.
Kee p it the re - your ca r's
a lternator pu ts out an awful
de waveform. Filte ring is sti ll
needed.

All o f the o ther parts are
the same as th e other circuit
diagrams.

Device Current Voltage Package

LM309 H 200 m A +5 volts TO·S
LM309K 1.0 Amp +5 vol ts T().3
uA7805 1.0Amp +5 vol ts TD- 220
u A 781 2 1.0 Amp +12 vol ts T D-220
u A781 5 1.0 Amp +15 vol ts T Q.-220
u A7818 1.0 Amp +18 vol ts TD-220
u A7824 1.0 Amp +24 vol ts T Q.- 220

Automotive Applications

There are many times
when you want to o perate a
t ransistori zed device in your
car that requi res a sup ply
vol tage d ifferent from that of
the sta ndard 12 volt automo
t i ve elect rica l sys tem. A
higher voltage requirement
would ta ke a power co nvertor
exceed ing the scope of this
article, or a separate battery.
But these IC regula tors are
ideal fo r obtaining lower
voltages from th e 12 volt
elec trica l sys te m. Fig. 4 is a
sup p ly circuit ta i lored
specifically for use in a car.

An automotive enviro n
ment is, however, very prone
to t ransience. Special pre
cautions should be exercised
to protect the regula tor.
Positive spikes o n the input
line can very easily cause tha t

wired in to serve the same
purpose. If the supply is
being bui lt into a project so
th at the drain is never
allo wed to go below 5 mA,
Rl cou ld be al together
eliminated.

The choice of rectifiers fo r
D1 through D4 is no t at a ll
crit ica l. The gra phs were com
piled using 1.3 volts as the
fo rward d iode dro p. This
f igure is based o n the 1N4000
se r ies s il icon one Am p
rect ifiers. It shoul d be close
enoug h for interchanging
wit h any of their surplus
equivalents or replacements.
1N400 2 or 1 N4003 d iodes
would be a good choice for
any of the transfo rmer
voltages on the graphs. Some
of the lower vo ltage units can
even get by with 1 N4001 s,
Just make sure that you do n' t
exceed the d iodes' piv ratings.

Table I.

oJ•, 1"
,
"• "~O

Refer to the gra phs in Fig.
3. There are five graphs fo r
use in determ ining the T1
transfor mer voltage and Cl
filter capacitance for five
separa te one Amp regula to rs.
The tr ansformer vo ltage is for
a center-tapped transformer
with a full wave rectif ier, as
in Fig, 1. If you use t he
bridge rect ifier co nfiguratio n
from Fig. 2, halve the t rans
former voltage but remember
to add one volt to compen
sate fo r the vo ltage drop of
the ext ra d iodes. If yo u use
the schemat ic from Fig. 1,
the curre nt capaci ty of T1
need only be half an Amp 
o r half of what yo u want the
co mple ted supply to del iver .
T he lower voltage trans
for mer need ed for the less
efficient br idge of Fig. 2,
however , must be rated the
full Amp.

Filter capacitor Cl should
be an aluminum computer
grade elect rolytic. If you have
a n y qu estion co ncerning
interpolat ing a capacita nce to
use with any given tra ns
forme r, rou nd up. This will
help to make up for co m
po nen t tolerances and line
voltage fl uctuat ions. Since
readings off the graph are
minimum allowable capaci
tances, yo u migh t want to usc
a larger value capacitor any
way.

Since the graphs were
calcu lated using o ne Ampe re
of drai n, if some fraction of
an Amp is to be drawn , the C1
value can be reduced by that
frac tio n. For exam ple, if o nly
100 mA is needed, then o nly
o ne te nth the capac ita nce is
necessary, or any ot her such
fraction. It works the other
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Design Calculations

For t hose of you who
wan t to apply my design pro
ce du res to o ther three
ter minal regulators, or just
sim ply want to know a little
of the theory beh ind this
shorte ned design method,
here arc a ll the necessary

poi nts D and attach the regu
lator to an adequa te heat sink
wit h libe rally applied silicone
grease . The Signctics LM309
data sheet indicates that a
typical commercial heat sink,
the Wakefield 680-75 , should
be sufficient to allow the
T0-3 package of the LM309K
to dissipa te fro m 5 to 7 Watts
at room temperat ure before
therma l shut do wn is trig
gered. Use this as a guide line
for determ ining your own
heat sink requirements. Keep
in mind that my placeme nt of
t he dissipation limits in Fig. 3
is in no way absolute. Dissipa
tion capacity is very depe n
dent upon heat sink size and
effic iency. S im ple experi men
tation should be used to
dete rmine what size is needed
for your specific application.

Refer to the base diagrams
in Fig. 5 for fi nd ing the pin
connect ions of the TO-5
metal can , T0-3 metal power ,
and t he TO·220 plast ic power
p ack a ges. Follo w normal
wiri ng procedures, wit h no
o ther special precau tio ns
except to make sure tha t you
use large eno ugh wire for the
current you intend to draw.

,.-

.- ,--,
_.~ ~ .. , ' . "'0>4

....'Z .......

~~r--r-TT,-,-----'

°°"'''' ''' .0" ....." ". _....
~ --...<' ..,,"' ...

efficiency , 20 Watts is the
absolu te maxi mum d issipa
t ion regardl ess of how mu ch
heat you remove from the
case .

For these reasons I have
included poi nts, labeled D
(for dissipation limit), o n the
graphs in Fig. 3. If you want
to dr aw high currents from
the tC, use a tr ansform er
voltage to the left of (above)

Fig. 3. Use this qraph for determining Ct capacitance and Tl
voltages. The points labeled "0 " are the dissipation limits
explained in the text.

...."",..
,

,
, ~.

'"

must be limited to around 5
to 10 Watts, depending upo n
heat sink efficie ncy. (T he
LM309H J in its TO-5 metal
ca n package, is li mited to
around 1 or 2 Watts power
dlsslpanon .) In this case,
exceeding the junction
temperature limit, for what
ever reason, will only tr igger
th e inte r nal p ro tec tive
feat ures - t her ma l shut down
a nd cu rre nt lim it ing
causi ng no per manent
damage. This is especially
important if you want to
draw a full Ampere from the
supply. Although the diss ipa
tion capacity is still a
func ti o n of h e a t si nk

This breadboarded supply was assembled with an LM309K for use in test ing TTL circuits.

Fig. 2. If you cannot locate a center -tapped transformer,
substitute this schematic for that o f Fig. I. Keep in mind the
additional design considerations explained in the text necessi
toted by the extra diodes.

either. The upper limit is
a lmost always 35 volts,
except in some of those regu
lato rs with a high o ut put
voltage. For example, the
uA7824 will take an input of
up to 40 volts, but the other
units in the uA7800 series
(and the LM309) are limited
to 35 volts. This figure
includes peak ripple voltage.
If the input exceeds the abso
lute maxi mum input rat ing,
permanent damoqe may
result .

There is another reason for
keeping the input voltage as
[ow as possible . The dissipa
tion of t he devices in t he
TO-3 or TO-220 packages

50



•

"""""""'"\',\""",,\\,"""
"""'\\"\\\\\\\\,

I

KLM Multl-2000 ..• already locked in
as the greatest feature-per dollar VHF transceiver ...

Now•••both USB & LSB
for even greater value•••lower,

beat-inflation pricing!
The great response to the KLM, Mutti-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. Result ... 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 ... • eev
Ing of 116.001But 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 CWO Power 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 crystal stability. Any of 200
channels can be selected instantly in 10 kHz
steps by three dials controll ing the phase lock
loop frequency synthesizer setup. Continuous in
terpolation within the 10 kHz segments (144-148
MHz) is afforded by VXO for trans. /rec. and AIT
for recei ve. There are also three FM crystal peel
tiona for frequently used channels.

Check the Multi·2000A panel in the photo. Note
the convenient. "people engineered" control ar
rangements, the simple, positive channel setup
and the many refinements that contribute to reo
taxed. enjoyable conversations in any of four dif
ferent modes.

At your favorite dealer or write direct.

KLMelectronics
17025 Laurel Road, Morgan HiD CA95037
(408) 226-1780, (408) 779-7383

• 144-148MHz. PhlI.. lock loop
.ynlhoHlr:er.

• SoIpar-I1. VXO Ind RrT for "'I,
bet••erw;:llannellun!ng.

• Slmplll.lnd lorlOOkHz
..,.-_~eblilly.

• NBFMIWBFMISSB (USB &
l SB)ICW.

• Buin-In AC & DC po_'_....

• Hoi.. b!lInke, . Squelch . RF
gelnconlrol.

• !lelKIIIblIo I J10W pcM_......
• I4gI1 Mnlltl'tfty to.3uV for

12db SINAD)•

• Supe.1or Immunity to croee
mod. /ln le.mod.

• Bullt-ln t_ (cel l) lone e nd
touet........ pn>Y1I1DM.

Economically priced 160W
solld-slale Linear Amplifier

l50W ~0UI1romMuttj.2000A
(or otlllr modll. /bflnd. ) . Itll out luning. .t.utorn.I lc RF _nen.
5·15W 1rIput. ssa. CWo AM, FM. Ing . n .5 VDC. Also 144, 220,
B'OIId bend ... 144-148MHz wit"" 450MHz modioli, 12tol2OW out.



Here is an example o f an on-card regulator using the LM309H. The circuit is a TTL heads-tails
game, taking its power from a 9 von battery .

Amperes can be in a one Amp
power supply! Keep this in
mind if you calculate your
own rect ifiers' forward drop.

Ro u nd up your final
answer. This will incorporate
a safety margin to allow for
compone nt tolerances and
line voltage fluctuations. A
ten or twenty percent round
up margin could safely be
used, providing that you do
not approach the absolute
maximum input ratings of
your device. Your final calcu
lation should be a check to
make certain that the insta n
taneous voltage, with the
actual component values you
have decided to use, never
exceeds the capacitor or regu
lator input ratings. When you
round up, all that you in fact
are doing is improvi ng the
line regulation at on ly a slight
trade-off in size and cffi
ctencv.

1"

Device Availabi lity

Th e LM30 9 regulator
(both the H and K package
styles) has been designated to
be worst case 7400 TTL co m
pat ible . Barring thermal shut
down or current limit ing,
their output voltage will
never deviate outs ide the 4 .75
to 5.25 volt range that 7400
TTL logic requires - even
cou nt ing line, load, and
thermal regulation summed
worst case .

The LM309 H is therefore
a prime candidate for o n-card
regulators for logic circu its
needing less than 200 mA 
and it is in fact somewhat
unique in thi s respect. The
l arger package sty les,
although st ill small enough
for PC board mounting, are
more conducive to chassis
mou nting.

•
.. ". 0' >'

, 0. 0

•• ••
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where all variable names are
the same as before.

If you are using other
rectifiers and have more
accurate data on them, you
can insert your diodes' for
ward drop in place o f th e 1.3
and 2.6 that I use for 1N4000
series recti fiers. Remember
that, whatever the overage
current , the peak value is
mu ch h igher at specific
instances. Currents above ten

Fig. 4. This is (J supply tailored for use in the transient-prone
environment of a car. Zener Z 1 can be anywhere from around
24 to 30 volts. All o ther ports are as in Figs. 1 and 2.

transformer and a fu ll wave
rect ifier, here is a modified
formul a to use for Fig. 2's
bridge. It is not simply half of
the full wave value, so use
this modif ied formula instead
of trying to work it out of
the other one:

VI z 11.4 14 ) lVd + vr + 1.3 )

where Vr = peak- to-peak
ripple voltage, I = current
drai n in mA, and C = filter
capacitance in uf,

Wc now have the amount
of ripple, the diode drop , and
the dropout vol tage of o ur lC
regulator . The sum of these
vo ltages equals ou r minimum
necessary peak transformer
value. The minimum rms
voltage that we can use there
fore is:

8 1

C

wh ere Vt = t ransfo rmer
voltage, volts ce nter-tapped
(rms) , Vd = regulator dropout
voltage (usually 2 + Vou t },
and Vr = the ripple voltage
we calculated above .

Since thi s eq uation is for
usc wi th a center-tapped

calculate the necessary tran s
former size needed with a
given capacitor. Let 's sta rt by
tak ing that capacitor size and
calcul ating its ripple per given
current drain :

calculat io ns and a littl e on
why they are used :

You do not get exac t ly
12_6 volts de fro m a 12.6 volt
t ransformer. Nor do you get
6.3 ; in fact , there is no such
easy one-to-one relat ionsh ip.
Rather, you get a flu ctuating
de waveform w hos e
ampli tude varies all the way
from zero to a peak va lue of
.J2 (or about 1.4 14 ) times
the transfor mer voltage.

As you increase the size of
the filt er capacitor, the ripple
s ta b ilizes. The waveform
approaches an inver se sa w
too th - an almost vertical
charge time, followed by a
nearly steady li near discharge
rate, all repeati ng every 8.3 33
milliseconds (cycl ing at 120
Hert z). The peak value of the
waveform remains whe re it
was, but the amount of ripple
subt racted from it decreases.
Approximating a sawtooth
will be close enough for our
purposes.

Since spec ific transformer
voltages are a lot easier to
come by than are capacitor
sites (especia lly if you rewi nd
them yoursel f - but that 's
anot her who lc story), wc wi ll
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Fig. 5. Here are the pin connections for the T0-5 metal can,
T0-3 metal power, and T0-220 plastic power packages.

The LM309 i~ by far the
most readily available of the
many three terminal voltage
regutato-s. For the sake of
printing costs, some suppliers
have omitted the LM prefix
in their magazine advertise
mcnts. Others do not ma ke
obvio us t he dis ti nction
between the H and K case
styles. Nevertheless, a good
share of the surplus dealers
that advertise in the back of
this or any other expert
me n ter-or iented electronics
magazine do carry the
LM309.

A different story exists
co ncer ning th e uA7800
series. Eve n though here again
some distributors have
dropped the prefix in their
advertisements for the sake of
brevity, there simply are not
as many firms carrying it.
Careful reading of advertising,
especially the literature sent
by suppliers in res ponse to
Reader Service inquir ies, will
show you who sclls what.
There are some com mercial
and industrial suppliers who
carry the units at prices only
~Iightly higher than mail
order surplus dealers. Surplus
prices are all about the same,
but since sl ight discrepancies
do exist, shop arou nd before
you send anyone your
money.

There are quite a few regu
lators available that I have
not mentioned here. Don't be
afraid to try some of them.
However, remember to make
sure that you are buy ing a
fixed voltage, three terminal

voltage regulator integrated
circuit. Some chips, such as
the 723, are not three
term inal devices, and they
req uire a number of externa l
com ponents to adjust the
ou t put voltage and set the
current limiting point. They
have to be used with a much
larger number of external
compone nts, in circuit
whose design is much
more involved than this. The
giveaway should be that no
specific output voltage is
mentio ned. If the device is
advertised simp ly as a "mono
li th ic voltage regulator," you
ca n be pretty sure that it is a
mult iterminal unit. Some ads
do no t give a verbal descrip
tion of the device, but just its
number and price. You can
cross-reference to other
advenisemerus to figure out
wha t the product is.

A series of regulators that
you might be interested in 
especially if you wan t to
build a ±15 vol t op amp
supply is the uA7900
scncs. They are negative
voltage complements to the
uA7800s. Availability is still
somewhat limited, but hope
fully it will improve shortly.
Both series are produced in a

TO" 'O-UO
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wide range of output
voltages, including a couple
that I have not mentioned
here. Again, c heck through
the ads in the back of this
magazine.

Make sure tha t, for any
devi ce you buy , you also
obtai n a set of the man ufac
turer's specification shee ts
and also, if possible, applica
tion notes. Originally the
LM309 was produced by
Nationa l Semiconductor and
the uA7800 series by Fair
child, but quite a nu mber of
o t her manufacturers have
since second-so urce d them.
So don't be too upset if you
receive fro m a single distri bu
tor spec sheets and regu lators
with different manufacturers'
names on them. There is
enough industrv-wide com
patibili ty so that you need
not worry about differences
be twee n man ufa c t u rer s.
(Act ua lly, a more likely case
would be to find no manufac
turer's im print at all on o ne
or the o ther.) Ho pefu lly, a
little bit of reading through
those data sheets and applica
tion notes will answer most
of your questions.

There are ex terna l circui ts,
available from suppliers ' and

manufa cturers' ap plicat ion
notes, that can be used to
make these regulators even
more versatile. A typical
circuit in this category is o ne
enabling the o utput vo ltage
to be set at different points,
or even to be co nt inuous ly
adjusta ble. But since the main
object ive of th is article is to
introduce th ree terminal regu
Iators in a relatively simple
way, I will have to reserve
discussion on them for the
presen t time .

Three terminal regulators
come into their own fo r the
si mple supplies. Usually, by
the time you han g on all of
the necessary part s to one of
these three terminal un its to
achieve a specialized appl ica
tion, you find that you would
have been better off by using
a multi terminal device from
the start. The 723 that I
mentioned before is only o ne
o f a large num ber of these
chips available.

I hope, eve n if you never
actua lly use a three terminal
fC regulator, that reading this
article has given you a little
knowledge about them and
their use. If you have any
specific questions you would
like answered, or would li ke
more exp licit information
co nce rning sup pliers' names,
feci free to writ e and ask me.
[Please include a self
addressed. stamped envelope
for my rep ly.) Maybe I wo n't
know the answers to all of
your questions, but hopefu lly
I can at least refer your
inquiries to someo ne who
docs. •
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- B RO A D CA ST QUALITY PERFOAMANCE

AX-l0 TRANSMtTTER AM- 1A RCVR MODEM

* Aptron Laboratories
Box 323 Bloomington IN 47401
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SUMMER SPECIALS

SUPER FINE - 2 METER
MOBILE ••• 24 CHANNEL • 10 WATT

PR IORITY CHANNEL "CALL BUTTON" • MODULAR CONSTRUCTION

10 DAY MONEY BACK GUARANTEE
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MODEL WE-224

* 220 mHz Mo0 EL 2202SM . $239.95
* 450 mHz MODEL 4502SM· $279.95

• SWITCHABlE 1 ·2.5 WATT 11 & 1AW ON 4501

• 6 CHANNEL - ALL PLUG-IN XTA LSWITH T RIMM ERS
ON BOTH TX & RX CRYSTA LS

• 12 kH2 CERAMIC FILTERS . BATTERY INDICATOR

• HAS .3 uv SENSITIVITY FOR 20 dB QUIET ING

• 10 .7 & 455 k Hz IF ON 220 121.4 & 465 k Hz ON 4501

• CURRENT: 14 mA RX. 500 m A TX ON BOTH
MOOElS @ 12.0 VOC

• MICROSWlTCH PTT BUTTON

• WEIGHT IS LESS THAN 22 OUNCES Iw/o NI-eADSI

• SIZE IS 8.9" x 1.7" x 2.9"

• UN BREA K ABLE LEXA N ® CASE

• BOTH UNITS USE TH E SAM E ACCESSORI ES AS THE

2-MET ER 1402 & 1405 HAND HELDS

• OPTI ONA L 12 BUTTON TOUCH-TON E PAD AVAILABLE

• COMES COMPLETE wfR UBBER D UCKI E, N I-eAD CASE,
1223.50 INSTALLED OR 446.00 ON THE 4501
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90 DAY
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6 CHANNEL HAND HELD TRANSCEIVERS

SUMMER SPECIALS

OPT/ONA L
TOUCH-TONE

PAD
AVAILA BL E

FA CTOR Y
INSTALLED

ON ALL
HAND

HELDS

1 o, 5WA TT
MODEL 1405SM

2 METER

CU R RE NT DRAIN @ 12 voc
MOD EL 1402SM :

RCV R: ' 4 MA · XMT R: 500 MA

MODEL 1405SM:
RCVA:,4 MA - TX@ lW: 400 MA

TX . 5W: 900 MA

• T RIMME R CAPS ON RX & TX
• ALL PLUG ·IN CRYSTALS

lSarN as WE·224 Mobile)
.10 .7 _nd 455 k Hz IF
• .3 uv SENSI TIVITY FOR

20d S a UIETI NG

.1402 H AS S M ETER & BATTER Y
INDICATOR

. 1405 H AS A SENSITIVE BATTERY
INDICATOR

• BOTH MOD ELS FEATU RE M ICRO·
SWITCH PTT

• TH E 1405 CASE IS UNBREAKABL E
lEXAN @

• THE 1402 CASE IS HIGH IMPACT
A BS PL A STIC

• WEIGH T (w/o NI -e ADSI IS l ESS THAN
22 OU NCES

• OVERAll MEASURE IS 8.9" )( 1.9")( 2.9"
• 10 NI -CADS IORD ER BP-11 ARE EXTRA

@ $ 14.9 5

2.5 WATT
MODEL
1402SM

*.3 ~V RECEIV ERS · 12 kHz CERAMIC FILTER S*OPTIONA L 12 BUTTON PAD AVAILABLE FOR ANY HAND HELD , ~~g~~iD*AVAILABLE FOR MARS OR CAP. 10 DAY MONEY BACK GUARANTEE*90 DAY WARRANTY. INCLUDES 52 SIMPLEX and " DUCK IE" ANTENNA

2.5 and 5 WATT

1 ___zoP PHONE (

CA RO#' _

NAME _

EXPIRATION DATE _

RXTX

"

TO: WILSON ELECTRONICS CORP., 4288 S. Polari s Ave., Las Vegas, Nevada 89103. (702) 739- 1931. Telex 684-522

SUMMER SPECIAL DIRECT SALE ORDER BLANK
P LEASE PRINT C L E A R L V

ENC LOSED IS O CH ECK O M ON EY ORDER
D MC D S AC

_ 1402SM . $164.95

_ 1405SM Q $239.95

_ WE224 . $199.95

_ 2202SM Cit $239.95

_ 450 2 SM @ $27 9 .95

_ Bel (jjII $34.95

_ BPl ., $14.95

_Bn 0S6.00

_ LC1 0 S9.95

_ Le z . S9.95
_ SM1 0 $24.95

_ 5M2 il $24.95

_ TEl @$34.95
S pecify Freq . o n Tone Encoder TE·' H.
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Can An Indoor Antenna Work?
-- making the best of a bad bargain

RADIATION

TO TRANSMITTER

.----ROO M WALL S

ago and good results were
claimed for it. The rad iation
is vert ically polarized and
omni-direc tional. Supposed ly,
it could be turned aro und and
u se d hor izon t al ly. With
dimensions of only 1/10;\ per
side, it becomes feasi ble to
const ruct it indoors (eve n on
40 meters) in large room s.

Al though large loops (even
the compact version of Fig.
3) look attractive o n paper ,
they become difficult to co n
struct in reality. Th is is
especially true if o ne wants to
set up an antenna indoors for
portabl e operat ion. A seco nd

described, it is about 80
Ohms. If th e loop is fed at
the bouom, the radiation is
horizontall y polarized. If fed
at the side, the radiation
becomes ver t ically polarized .
Fig. 2(a) shows this type of
loop. Many var iations can be
made on a full size loop by
shaping it into different
forms such as a triangle, by
using load ing co ils to shorten
the physical lengths needed
and by more exotic shape
deformations. One of the
most interesti ng of the latter
is shown in Fig. 3. It
appeared in QST so me t ime

Fig. I. A dipole antenna (1 /2;\) retains its broadside radiation
characteristic inside a room, whether center or end fed.

<,
1/ 2 A.
DIPOLE
(TOTA L
LENGTH )

th e bu ild ing s t ruc tu re,
t he wave lengt h formulas
given in manuals do not
always apply. But, the basic
rad iat io n patterns do not
change great ly. Fo r insta nce,
a horizontal dipole st ill has its
maximum radiation broadside
to the line of th e antenna.
The same is t rue for an end
feed wire unless it is several
wavelengths lo ng at the oper
a ting freque ncy, which
normall y woul d not be the
case in an indoor locatio n.
Fig. I shows a bent half-wave
antenna , end fed, used in a
room. Maximum radiat ion is
broadside to the antenna, or
in this case in th e direction
bisect ing the sides of the
antenna. Obviousl y, if o ne
forgets the "basics" and co n
structs an indoor antenna so
it radiates maxi mum energy
in a direct ion where few
sta tions can be wor ked, one is
wast ing po wer in a situation
where every bit of radiated

• •power IS precious.

Knowing the direct ional
c harac te r istics o f lo op
a nte n nas is pa rt icularly
important since they are o ne
of the most useful forms of
indoor antenna. A large
square loop (J/.iX per side) ,
such as the usual quad
antenna clement, has its max
imum radiat ion perpendicu lar
to the plane of the loop . If
co nstr ucted as a closed loop,
its terminal impedance is
relatively low. For the loop

Radiation Character ist ics

Man y amateurs feel that,
when an antenna is used
i n doors , it s radi ati on
characteristics can no longer
foll ow the typical patterns
sho wn in the various antenna
manuals. It is true that,
because of increased capaci
tive effects and coupling to

M a n y a ma te u rs are
forced to use indoor

antennas o n the HF bands
either from their home QTH
or while traveling. No form of
indoor antenna is ever going
to be as efficie nt a radiator as
an outdoor antenna but th ere
definitely are a few rules to
be observed i f o ne is going to
ac hieve reasonable perfor
ma nce from an indoor
antenna. In brief, these rules
might be stated as:

1. The fact that an
antenna is used indoors
does not change basic
antenna pr inciples.
2. Choose an indoor
location which provides
minim um co upIing loss
to the outside.
3. Use an antenna form
which is long enough to
get power at least effi
ciently transfer red from
the transmitter into the
antenna.

This ar t icle discusses each of
the above rules in some detail
a nd gives a num ber of
examples to illustrate vario us
indoor antenna ideas.
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1
OPEN TO • RADIATION

lL rRANSM 'TTER

MAXIMUM
RADIATI ON

_ 1/4)'
PER SIDE

/

Wh ich Antenna Form to Use?

Working from an indoor
location is a bad enough
handicap, without having to
lose transmitter power before
it has a chance to be radiated.
In other words, an antenna
form should be used which
will take and radiate as much
of the available transmitter

/

TO T RANSMI T TER

(A )

(8 )

Fig. 2. The IA and 112A loops are the most useful of indoor
antenna forms. Both provide a good, direct match to coax line.

have a b it mo re choice of roo f of such a bu ilding if the
lo c a tions , suc h as when roof is of t in or other metal.
travel ing on vacations. If any If o ne must work from a
choice of bui lding loca tions is m e t al-reinforced buildi ng,
possible , o ne of th e pr incipal o ne shoul d try to be as high
rules is to avo id an y steel- as possible in the buil ding and
reinforced bu ildi ng loca tio ns. in rooms with large glass
Such buildings will provi de areas.
the same effect as tho ugh o ne Whatever indoor locat ion
wer e trying to wor k out o f a is chosen, the ante nna wi re
screen-shielded room ! Build- sho uld be held a few inches
ings ca n be exa mined for such away fro m the walls or
co nstruction by a variety o f molding if at all possible. T he
means. For instance, a simple only except ion co ncerns glass
compass can be used to areas. If o ne is for tunate
exam ine walls for metal rein- eno ugh to be in a location
fo rcemcnts. Sud den deflec- wit h large glass areas , a good
ti ons a t periodic interva ls will ante nna construct ion material
indicate metal rei nforceme nt to consider is stainless steel
as the compass is moved tape. The tape can be placed
arou nd closely against the directly on the glass and wires
wall. Most often, however, soldered to it , to join sections
the basic nature of the of an antenna and for connec
building involved will provide tion of a transmission line.
the necessary clues. Any
high-rise structure obviously
has to be of metal-reinforced
construction. Two or three
story buildings mayor may
not be, even those of
masonry construction. Wood
frame buildings are obviously
the most suitable, the only
exception being to avoid
being immediately under the

at the "ope n" terminal s to
bri ng the loop into reso nance
at the operati ng freque ncy.
T he ca pacitances needed
depend upon the operati ng
freq ue ncy but are 500-1500
u F at the transmitter end and
50-100 u F at the "open end"
for 40/80 meter operat ion. A
Be variable will suffice at the
transmitter end but a wide
spaced variable is needed at
the "open end." The capaci
tances are adjusted for mini
mum swr if a coax feedli ne is
used or for best transmitter
loading. The 1/4A loop is a
poor radiator ~ efficiency is
only 8-10%. Yet, it may be
the only usable antenna form
if operation on a low fre
quency band such as 40 or 80
meters is necessary in a small
room. Unlike the other larger
loops, antennas where wire
size is not critical, the effi
ciency of the 1/4A loop is
very much depen dent upon
using wire with low ohmic
losses.

Indoor locations

The idea of an outdoor
antenna being located "as
high as possible and as d ear
as p o ssibl e" pretty well
app lies to the indoor antenna
as wel l. Coaxial tran sm ission
line loss, even that of minia
ture coax such as RG-174 , is
quite low on th e HF bands. It
would be better to have an
indoor ante nna located as
high as possible with in a
building, even with a long
tran smission line, rather than
use an indoor antenna at a
bu ilding level where it is
shielded by ot her nearby
buildings. In a private res i
dence this usually means an
attic location. In an apart
ment loca t io n one has to
examine all the possibilities
available since condi tions will
obviously vary quite widely.
A disguised 1V transmission
line, for instance, might lead
instead to a suitable loop
antenna located inside or
immediately around a roof
level housing.

When choosing a portable
indoor location one might

im porta nt class of loop
antennas and the o ne most
generally usefu l for indoor
work is the l/2A loo p (1/8A
long per side). Such a loop
can be considered as a half
wave d ipo le antenna bent in
the for m of a loop. An impor
ta nt change in directional
characteristics occurs, how
ever. Maximum radiation is
now in the plane of the loop
and in the direction towards
which the antenna is fed. This
is shown in Fig. 2(b) for a
loop which is "open" at its
far end. The reason for
"opening" the far end is to
reduce the input impedance
to about 50 Ohms. Other
wise, it would be in the order
of several thousand Ohms and
difficult to match. If the
antenna is constructed verti
cally (diagonally across a
room), its polarization will be
vertical. If construc ted hori
zontally (arou nd the corners
of a cei ling), its po larization
will be horizontal. The direc
t ion of maximum rad iation
can be controlled by choosing
at which end to feed t he
anten na.

The small loop adapts very
well to usage in small to
me di u m size rooms. By
noting the dimensions of the
roo m invo lved, one can
quickly determine with a
pocket calc ulator the lowest
freque ncy band o n wh ich
operation is feas ible.

Operation o n a seco nd
harmon ic band is possible by
shorting the far end o f the
loop and using it as a fu ll size
loop, but no te ho w the direc
tional proper ties of the
an tenna change! If the
origina l l /2A loop used ho ri
zontally is used on a band
where it becomes a 1A loop,
most of the radiation is
straight up and down and
useful only for extreme short
skip contacts.

The next smaller class of
loop is one having a total side
length of 1/4A. Such a loop is
similar to the loop of Fig.
2(b) except that capacitive
loading is required at both
the transmitter terminals and
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Fig. 3. An unusual method of folding a lA loop together.

1/10 ), LENG TH

band or higher fre que ncy
bands. Being about 16 foot
o n a side for 40 meters means
it can be accommodated
vertically in only unusually
nigh rooms. But, the diagonal
ru n of many moderate size
rooms will accommodate the
horizontal legs of such a loop.
In that case the vertical legs
should be made as long as
possi ble and the extra length
made up by having a "U"
fold in each vert ical leg.
Placed horizontally, such an
antenna can be acco mmo
dated fully stre tched out in
larger size rooms. O n 80
meters, a room would have to
have unusual dimensions to
accommodate a 1/2X loop
placed in any orienta tion and
the onl y choice here would
be the 1/4X, t uned as pre
viously descr ibed. Suc h an
ante nna has poor efficiency
but still it will generally prove
to be a better radiator than a
1/8 or even 1/4>" piece of
wire worked against a lossy
water pipe ground. w

1{4 ")' o r even l /2X long wire,
all being worked against some
ground connect ion. However,
if at a ll feasible o ne shoul d
try to use a ground-indepen
dent antenna. The simplest is
a dipole, either stretched out
full y o r for med into a "V"
shape. Such an antenna can
usua ll y be used in attics on
the higher frequency bands
but the o nly solution in mo st
cases for the [ower frequency
bands such as 40 and 80
meters is a loop ante nna. T he
form of loop to aim fo r is the
, In open-e nded loo p. Being
a fu ll l In long, its losses are
low and it provides a co n
venient matc h to a t rans
missio n line or directl y to a
tran sm itter. T ran smitters
with adj ustable pi-networks
o r s i milar networks can
u su all y w or k into this
antenna form withou t the
need of addi tional antenna
tuni ng devices. Being only
about 8 foot on a side Io- 20
meters, it can be constructed
in almost any room on that

1/10 ;\
EACH SlOE

-<,
1/10 ).
EACH SIDE

agains t some grou nd system
such as t he water pipes in a
buil ding. One ca n squeeze
QSOs out of shorter antennas
but it would be better to fi nd
some way to lengthen the
indoor antenna by going
through doorways be tween
rooms or utilizing hall ways
where possible.

Progressing from the 1/8>..
long wire one can go up to a

TO
TRANSMITTER

power as possi ble without
having that po wer burned up
in o hm ic losses in the antenna
or antenna matchi ng devices.
In sim ple terms, pu t up as
m u ch a nten na wire as
feasible. A rule of thumb is
not to use an an tenna shorter
than about l ISA. This would
mean about 32' on 80 meters
and would be a piece of wire
which was being worked

Beslfor beginners • . • preferred by pro's!

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025
Phone : (714) 147-3343

Only
$37.50

(less batteries)
OSTPAID USA
& CANADA
.Precision

cryst.. 1.

.Fully guar 
anteed.

.Markers at
100, 50, 25,
10, or 5 KHz
selected by
front panel
switch.

• Zero adjust sets to WWV . Exclusive
circu it suppresses unwanted
markers .

.Compact rugged design. Attractive.
completely self contained .

• Free brochure on request.

.Order direct. 531 .50 PPO U.S. &
Canada . California residents add 6
percent sales tax ,

FREQUENCY STANDARD,

Model 114-31D-003

$8.25
One of 8 models,
all sure-handed .. ,
smooth operating
... priced from
$6.65.

NYE VIKING SPEED-X

WM. M. NYE COMPANY. INC.
161 4 -130th Ave. N.E., Bellevue, WA98005

Whether you're a "brass pounder" or a "side ewicer'
insist on the su re, smooth feel , and the long-lasting
qua lity that is built into every NYE VIKING KEY.

Prices subject to change.
Available at leading dealers a round the world or

write lor a descr iptive ca ta log.

NYE VIKING SUPER SQUEEZE KEY
Fast, comfortable, easy ... and fun!

Model SSK-1 (shown)

$23.95
Model SSK-3 (has
sub-base to hold
any SPEED-X Key) ,

$26.95
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All of our Kits are available
assembled and tuned . call or write
for prices to Distributor : TUFTS
RADIO. 386 Main st ., Medford ,
Mass. 02155. Phone (617) 395-8280.

(Prices F .O.B. Medford, Mass . All units ClIfI be
shipped U.P.S...c.O.D. orders ,.,quire $SO
deposit . - Mass, residents a<Sd 5% NIelS lax.)

Mod. 62-3. . .6 cav. , 2 mtr. , insertion
loss 0.6 db with isolation 100 db
typical. pwr. 350 w $349 ea.

Mod. 4220-3.. ... cav. 220 MHz
insertion loss 0 .6 db with 80 db
isolation typica l. pwr. 350 w $249 ea.

Mod. 4440-3.. ... cay . 440 MHz,
insertion loss 0.6 db with 80 db
iso latlon typical . pwr. 350 w $249 ea.

Mod.. .3D Cavity Kits 2 mtr. 565 ea.,
220 MH z $65. ea . 440 MH z $65 ee. :
6 mtr. 5115 ea.

Also availab le : 6 mtr. , 4 cev. $399 , 2
mtr. 4 cav. $249, 440 MHz TV
Aepeater Duplexar

Only hand tools are necessary to
assemb le Kits!

• Ea.lar than av.r to ....mbl. and
tune. Rugged Construction. Ea.y
m.lnt.nanc•• Low Cos,

mmJ Temperature
Compensated
...with Invar"'!

DUPLEXER &
CAVITY KITS

NORTH SHO;;R''---- _

RF TECHNOLOGY

Smclair Radio Laboratories has
enjoyed a repu tation fOI quality
and innovation in the world Wide
Professional Communications
market fOI over 25 years , Smctau
IS the originator of the tunable
Milage antenna and the mven tor
of the Excahber mobile antenna
The two meter 100 DB Hybrid Rmg
duorexer. tneD.cncurt - duplexer
and the popular Il-hl ter < were
also developed m Smclarr labora
tones.Smclau bUIlds more quality
fued statron duptexers than any
manufacturer In the world.

Now,Sinclair oilers amateur
operators protessicnal quali ly In

• Duplexers (Fi xed and Mobile)
• Antennas (FIxed and Mob ile)

• Filters
• MullicDup lers {Tx and RXI
• Ampl iliers
• And more.
Plus. Smctau makes all ttns
equipment available to indivrduats
and crcaoeeuons at generous
orotesstonat discounts Send lor
our freebrochure today

)~~~M ~ ~ ~ ~ ~il RA DIO LABORATORI ES

675 Ensrrunqer Road
Tonawanda NY 1~1 50

(716)87~·3682 Telex. 91-9198

,
- •
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M. Lynn LovelJ WA8WVF
202 E. Hgfs. Blvd.
Elyria OH 44035

12 Inexpensive Volts

for Your Base Station

- - parts right out of your local Radio Shack

, ,

, ". .- .,

I

-
. .....

-

•
, .~, I,

•,
,

-
The two ' 2 volt power supplies use the some circuit. Meters were added to the version on the right to monitor the voltage and
current.
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Ports layout is not critical. The cabinet louvers are kept in the rear to aid in cooling QI and Q2.

The 10 Watt rener diodes are mounted with insulating mica washers on rear of chassis along
with the power transistors. Ac line is on left, 12 volt output on right.

purchased at Radio Shack,
except the 10 Watt zeners.
These I bought from a local
TV parts store, so they

the latest version. I wanted to
run the rig at work, so this
one was built.

Every part in this one was

- .....:-

mo nitor voltage and current
so the supply could be used
for future projects. The small
one on to p of the Regency is

T he purchase of a new
two meter FM rig a few

months ago rekindled my
Interest in ham radio. My
ham activity had fallen to an
all-time low, but the FM rig
helped me rediscover many of
myoid ham buddies who had
already gone the two meter
route. It also helped me
d iscover severa l ot her things,
amo ng th em t he rapid
advanceme nt the state of the
art had taken d ur ing my
absence from the ham bands.

My FM rig worked great
mobile; however, base opera
tions were difficult due to the
lack of an adequate power
supply. The XYL took a dim
view of the car battery and
charger set up in the livi ng
room every t ime I wanted to
mon itor the machine from
the easy chair. Battery acid
and carpet do not a happy
home make.

After reading the latest o n
regulated supplies, I decided
to build one. They look
simple and are, except for
one small item; those nice
little Ie regulators are about
as easy to find in my area as a
pocket in a nudist camp. Not
wanting a di vorce, bu t
desi ring to work the rig at
home, a solut io n had to be
fou nd. Thi s little po wer
supply was the resu lt.

The circu it is very straight
forward and simple. It is by
no means original, but is a
combination taken from
several articles. The great
thing about this power supply
is that all the parts except the
two 10 Watt zener diodes can
be obtained from a local
Rad io Shac k store. The entire
supply shou ld cost no mo re
than $24 .00 if all the parts
are purchased new, and a less
expensive cabi net or modest
junk box will bri ng th is down
considerably.

I have built three of these
supplies over the past couple
of months and all have
worked like a charm. The one
on the right in the first photo
is the main shack supply no w
in use. I added the meters to
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thi s is a minor probl em . The
rear chassis panel wor ks fine
as a heat sink; however, for
added cooling I added the
small heat sinks shown.

All in all, this little supply
works great, looks good and
is easy and economical to
build. The regulation for t he
HR2B in t he 15 Watt mode is
less than Vi volt at 2.8 Amps.
I have used t his supply with
other rigs such as t he ICOM
IC22A and ot her ten Watt
rigs a nd t he voltage drop has
been less than l4 volt. •

"Terrific"

WYOMING

Shortwave listening

Triton IV
bY 'lill'~'N'TEC -

Ranch land. Antelope. deer, e lk, wild
horses - Your " A ntenna Ranch." 10
Acr es $30 dow n , $30 mont h. F REE
inlo - maps ~ photo s. Owner:

Dr . Michael Gauthier , K61CS
9550 E. Gallatin ae., Downey CA 90240

1976 World R.lio TV H8ndboolt - S10.15

a.leel 10001100/ 50/ 25/ 10 kHz C-IllbrltOf - S5<II .00

S.now Wid""" R.L. Dr.1 RI Cllo. ,

11116 "ConUdl"li"~ Frequ, le, U,t · $S.4S

GILFER , 801 239, Park Rid ge,MJ 07656

Send for specs & o t he r
gr e at produ cts to o.

Serving amateurs si nce 1928
Master Charge BilnkAmeriClird

FRECK --.c I_.
252 Patton Ave., Ashevil le,N.C, 28801

PHONE, 17041254-9551

proble m
to dupli-

»

•••00_ not.

should present no
for anyone wishing
cate this sup ply.

Parts layo ut is not critical.
The o nly suggestion I woul d
make is to use a bus line for
the negative voltage instead
of a com mon chassis ground.
This way a stray screwdriver
from the case of Q1 or Q2 to
the chassis will not shor t the
tra nsistors. The 40 Watt
power transistors come 4 to a
pac kage. I had to do a bit of
experimenting to fi nd a pair
that match , but at 304 each
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* 0-7.5 kHz dev iation peak readin9
MHu commercial requiremenu* OpentM 30-SOOMHz* Cryital controlled for easy operat ion* Telescopic antenna

New Opt ions

* NICAD power pak $20.46* Charger $29,95* Audio/scope ootput with earphone $ 12.95
Wril. or ".U f or rompl' l' ;nforrn.uion. Sfnd .,h • .,k
or mon.y order for $132.00 plUS $150 for
sh ipping. Indi4N residents .dd 4% $Ai.. ,.,..
Oysull (or 146.94 MHz : 3.9S. All OlhM frtq
7.10

Only

~$132 •
•

11m batteries • •
and Cryst als •---- - ,

Fig. 1. Super simple 12 1.Qlt power supply. Q1, Q2 - 40 Watt
power transistors, Radio Shock 276592; T-l - 12.6 V, 3
Amps, Radio Shack 273-15 10; VI - full wave bridge rectifier,
100 V, 6 Amps, Radio Shack 276-1171;cabinet - 5% " x3" x
5-7/8", Radio Shack 270-253.

IRON POWDER TORUloS
DI POL E AND WIRE AN TENNA KITS, complete with HI-Q BA LUN, 100' roce.
copper antenna wi re and insula tors.
10/ 0&011 5 para lle l d ipole U6.9S 160ShOr t. 131Y lenQ ln
.0/10115 para lle l d ipole U O.95 80 sharI. 63' lenQlh
80/.Ofrdpdipole _ 541.95 40 shorl . 33' lenQlh .
,fJ)/10 trap dipole . . . . . . . . $36.95 Single band m odel$ Irom .

VERTI CALS - com plet e w ith Universal Mount ing Base, Folds NEW
to 5 ' fo r easy T ransport , HvV. Duty Al um inu m Tubing. ApulmenllPorla ble

a pt. roof or patio,
20115 trap, 13' hgl . $29 .95 160 compacl 13' hgl. 544.95 ca m per. traner, mo-
40120 /1 5 Irap 22' hgl . " .9S 80 ccreeect zo- hg t. 39.95 lor no me. All eencs
80/.0120 Irap 30' hgl . 69.95 . 0 cc rncectt s: hgl . 3•.95 80 10, teres 10 S· eest.
801.0/15 Irap 21)' hgl , . . , 59 ,95 20 /1 5110 fu ll size vertical 29.95 Iy. 13' he ig hl.
IOme lel·cov.foraboveadd9.9S 80.0201510549.95

Chart """-me uH po'f' 100 !UrnS

MIX 2 MIX ' MIX 12 SIZF.
Wll!olHs I~MHs ..2tlO!oIHI DO

u:tl It'fI.S ..... .in I

"ALOMAR ENGINEERS
80 •• H l ~C ON O IOO Col '1101\

mRE
51ZF.

- ' "
Ferrite beads~ MHs 11.00 Dos.
WidelNlnd chokes 2Q.MllMHI sse Ea .

Specifycore . iu and mi>< . Pack and ship SO C
USA &; CIll,da . Air parcel poil dl'lJwry
worldwide 12.00. 6 percelliln In Calif. Send
for fr~ brochure.

Ind ud. '."rb.nk -# .nd
,,"pilot!<>n <1-0-, . o n er.<IIt
CUd .'d....

TO 0 Il DEll - III< lud~ Sl. 9S Vll pp,nQ 1$2.9SW~,I eoa,l )
24 hou r V"pm.nt 30d a . 9ua ' a n lee
~ 0<' In iO. SA SE 0<' 101eI... Sl.amp
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IF YOU ARE ON 144, 220 OR 432 AND
HAVE WORKED A REPEATER••.

It was probably this one.

The RPT 144B, RPT 220B and RPT 43 2 are self-contained - all solid
state mach ines. Conservativel y rated, high qu ality componen ts , assures
EXCELLENT RELIABILITY. Care ful considera t ion has been given to
both interfacing and contro l fl exib il ity.

RPT 144B or RPT 220B Kit $465.96
RPT 4328 Kit 515.95
RPT 1448 or RPT 2208 factory wired and tested 695.95
RPT 4328 factory wired and tested 795.95
RPT SOB soon to be announced N.A.
RPT 288 soon to be announced N.A.

WORK ALL REPEATERS WITH
OUR NEW SYNTHESIZER II

The Synthesizer II is a two meter frequency syn thesizer.
Frequency is adjustab le in 5 KHz steps from 140.00 MHz to 149.995 MH z with
its digital readout thumb wheel switc hi ng. Transmit offsets are digitally
programmed on a diode matrix, and can range from 10 KHz to 10 MH z. No
add itional components are necessary!

Kit $169.95 Wired andtested $239.95
Expon prices Jiightly higher.

Available at these
dealers:

A·B·C Communi<;o1t ion$
Seo1tt1e, WA 98 155

A·B-C c om m u ntcano ns
Everell . WA

Alpha Electro nic Lab~

Col u m b ia, Mi~$ouri 6520 1
A mateur Electro nic Supply

M ilwaukee . W iK. 53216
Amateur Whole$ale Eleclron ics

Miami. FL 33 156
Amateur wnctesate EleClronic~

A $hland , K Y 4 1101
Ayre'~ Ltd .

SI. John'~, Newfoundland
B arr y Elect ron lC$ cere.

N ew V ork . NV 1001 2
Frank L. Beier Radio. I n c.

New Orlean~. LA 70118
Bur9hardt Amateur Center, I nc .

Water t own , SO 57201
C &. A Elec tronic Enter p r i ~e$

Canon, CA 90745
CDS t.rect rontcs &. H obmes Unl td .

Emeradol N O 58228
CF P Enter o r ses

H orseheach , N V 14 8 4 5
Communicat ion~ Electr o n ics

F ond du L,JC. WI 54 9 35
Commu nIcat ion Speci,JltiM Co.

Aurora , CO 800 12
Communication Sy~tem$

B ou rb o n , I N 46504
Comm unicat ion unlim i ted

W hi tmo re L ak e, M I 4 81 8 9
COSYSCO, I n c .

secus, N Y 14 5 5 1 (Exparl o n l y )
H arr y G . c rotts

N orthville. M ich. 481 67
Delmar Electronics, I nc .

We$t Batlyton. L. I ., NY 11 70 4
oerrick E lect ronics. toe.

B rOken A rrow , OK 7401 2
Ed i ~on E l e c lron i c~ . I nc ,

Sant u rce, P.R.
E lec t ro nic Ent erp ri se ~

Rio U nda, CA 95673
G FL etecteoo rcs Co.

Pickerin9, Ont ar io Canada
Klau~ RoJdio, I nc.

Peoria. IL 61614
Lo r ner E lecuonics

Ogdensburg, NY 136 6 9
Rad ,o C om m u n icat io ns cc., Inc .

ROo1 nOke , V A 2 4 106
Rad io Store. Inc .

Oklahoma Ci t y. O K 73100
Ro1dio SUpply&, E nlineering cc., Inc.

Detroit , M Ich. 4 200
SON Elect r iC

F remo, CA 93721
Soundcom (VHF-UHF O ut let)

Akron. OH 44314
seecnontcs, I n c .

Oak P.,.k IL 60304
W. Spindler Electronic Serv ice

Rome, N V 13440
T eco Electro nics

Garland. T X 75040
T e le-C o m Electronics

San Jo se, CA 95100
T ults RoJdio Electron ics

Medford , Mass. 0215 5
ve<;I .n Radio

L as veces, NV 89 106
V HF Communico1 t ions

Jamestown, NY 147 0 1
Vick ers e tecnontcs

D u rham, N C 27702
westccm

S.n M'Hcos. CA 92069
We~1 tnetes SalM Co.• Lid.

Miami, FL 33166

rw VI~IO'" Of' 11110.'"'.''' ltt crIlO"'IC$ COllI',

n o ....'..TUI H . • ' .0 . BOX 1911
BINCH""iITO N , "' .Y . 0901 • 607·7H·9S1.

BAHKAMEIlICAIID
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Fig. 1. Ty pical receiver schematic.
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Jim Huffman WA7SCB
POBox 357
Provo UT 84601

A Test Lab Bonanza - -

Free !

.. .. •
using a transistor radio

J ust about evcr~one needs
more test equipment, or

easier ways to use the test
eq uipment he already has.
Just about everyone has an
old radio sitting around and
thi s can pro vi de the needed
test eq uip ment. You merely
need to make the proper
modifications to the rad io,
then know how to apply the
resu ltant piece of test gear.

Here are some modifications
which will allow you to add a
mess o f handy test equip ment
to your shop, and still leave
your old transistor radio in
working orde r. The finished
device will be every th ing
fro m a spea ker subbcr to a
transistor checker, and will
st ill provide your favor ite
news or music while just
sitt ing o n the bench.

The first conside ration is
what to do abou t packaging
the radio . Yo u may decide to
leave the radio intact and add
plugs and jacks of your
choice in the radio cabinet.
You could run leads out fro m
the radio cabinet and put the
plugs, jacks, and switches on
a mlnlbox. Or you could
package the radio complete
wi th modifications in the box

of your choice. No mailer
what the package you choose,
be sure to decide on plugs
and jacks that you already
have around SO you don 't
make all you r test leads
obsolete . The diagrams in this
art icle show th e use o f phone
jacks, but you co uld just as
well use banana jacks or
whatever. Fig. 1 ShOM a
typical rad io schemat ic. Some
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Here is a typical small radio undergoing transformation into a VHF receiver, one of the many
applications described in the text. Add any or all to make your radio a handy piece of test
equipment and still use it for a radio when it is not working for you. Note the coils in photo;
these are the original FM coils removed for the frequency conversion described in the text.

JAn,s EARI'HO'<E J AC"
RE" 'I'IEO AS $HO"~

OUTP<JT ~R<lM
AuO IO OUTPuT $TAC,E

,~, LJ~====((]

will differ, especia lly in part
values, but the stages are
essentially the same as the
one shown. At least this dia
gram is helpful in locating
where to put the modifica
tions in your particular radio.
You may add any or all the
modifications to make a
speaker subber, power
supply, audio oscillator, sig
nal in je c t o r , transis tor
checker, alignment generator,
or weather receiver .

Fig. 2. Using the radio as a
substitute speaker. You may
wish to add a jack as shown
while retaining the original
earphone jack on the unit.

Speaker Subber

T h is is t he s implest
modification. You may add a
plug as shown in Fig. 2 or
you may modify t he
earphone jack already o n
many radios. When a phone
plug is plugged in, the speaker
is a utoma tica l ly
d isc onnected A pair of
alli gator clips on the end of
the leads will allow you to
connect to almost any source.

>-JI1
,.

DOI ' Of' CO.., <101.
e ,
ODS ~ oo,~•

...,>1-1- -1_ w 'I )1 ~l:'~T~~

I :,1< T~ ~a OUTM

.J>
" -irir-h R C

Fig. 4. Audio oscillator. May be used as an
audio signal generator, code practice oscillator,
etc. Values shown are for approximately 1 kHz;
use formula for other frequencies.

(8)

( A)

" ,

(e)

ll%';~'
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Fig. 3. Power supply circuits. (a) Simple battery supply. (b)
Output is taken from an ac supply. (c) Continuously vartabte

!Iv output power supply .
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OuTPUT TO RXR

VOL~~~... I
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Power Supply
Whether your radio is

battery or ac power, it will
give you an easy source of
9-12 volts de depending on
the radio. All this without
ty ing up the main power
supply in your shop. When
you are using the other radio
circuits to check out a radio
or experimenting with a
circuit on the bench, the
radio power supply will run
both the test equipment and
the radio or circuit under
test. Fig. 3 shows some of the
suggested modifications for
both battery and ac power
supplies. In Fig. 3(c) a
transistor is used as a voltage
source to provide variable
voltage outputs from the
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Fig. 6. Signal injectors, (a) The 455 kHz output from the
converter can be injected in various i-f stages to check out
their operation. (b) Addition of an impedance matching
transformer for an audio signal injector with high output
impedance. Dotted lines show alternate connection,

(e)
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Fig. 5. Signal tracers. (a) Switch permits use as audio signal
tracer. (b) The input is applied to the detector for use as a
demodulator. (c) I-f injection for 455 kHz. (d) Oscillator is
disabled to allow injection of oscillator from another set to
test its operation. With switch at normal, radio can be tuned to
detect 1600 kHz i-fs.

Alignment Generator

In Fig. 7 the outpu t from
the i-f is ta ken afte r it has
gone through several stages of
i-f amplifica tion. Since th is
signal has the benefit of the
several stages of selectiv ity,
the i-f output signal can be
used as a source of accurate
455 kH z (or 10.7 MHz)
assuming the radio has been
accurately aligned. Mere ly
align the radio as one of the
steps to maki ng it into a piece
of test equip ment. Signals
tun ed in on the radio wi ll be
transl ated to their equi valent

MH z signals.] Tune the radio
to a station and the 455 kHz
ou tput will be the signal
transmitted from that stat ion.
Fi g . 6 (b ) sho ws t he
con nec tio n for injecting
aud io signals ; just tune in a
stat ion and use its audio to
check out t he audio circu its
under test.

0-

(
LAS T '" STAG£
101< F.. U ... TEA STAGEI

Signal Injecto r
Th e ou tput o f th e

converter ta ken from the
point shown in Fig. 6(a)
provides a 455 kHz signal fo r
chec king the i-f of a radio.
(An equ ivalent po int on the
FM co nverte r provi des 10.7

other rad io is working. The
same method cou ld be used
for FM syste ms; in that case,
couple the oscillator signal to
th e FM co nve rter stage
through a gimmick of about 7
twi st s of hoo kup wire
connec ted in the same place
on the FM converter stage.
You will have to add a switch
to disable the osc illator as
shown on the AM converter
circuit. For the AM radio, the
oscillato r injec tion point also
serves as a point to inject If
from a syste m that uses 1600
kH z i-fs by letting the
oscill ator run and tuning the
radio to 1600 kHz.

' 0 ~F

1--1

Fig. 7. This configuration will act as a fairly accurate i-f
alignment generator. Since the output is from the last stage at
the i-f, you have the advantage of the narrowing from all the
tuned circuits at the intermediate frequency.

esc SECTION
OF TuN ING

'"

Signal Tracer

The radio will work as
several diffe rent tracers. The
most o bv ious use is shown in
Fig. 5(a), an audio signal
tracer. In jecting a signal at
the detecto r as shown in Fig.
5(b) y ields an rf demodu lator
tracer. If you inject a signal
into the i-f as shown in Fig.
5(c), you have a 455 kHz
tuned tracer (or 10.7 MHz if
the radio has FM) for use
with sta ndard l-fs. If you
allow disabling the osci llator
as in 5(d), you can inject
an o t he r radio 's oscillator
signal to test the oscill ator
sectio n of the other radio.
Just inject the local oscill ator
from the radio being serv iced,
ju ggle the dial on both radios,
and if you can pick up
signals , the oscillator in the

• ) TO ' -F

:7
TO Tu" , ,,O

'"

D) OF f ~ I(

1

radio supply. You cannot
rui n the pass trans istor be
ca use you cannot short
circuit the transistor circuit.
If you have a battery level
indica tor on you r radio, it
may be cali brated and used as
a voltage indicator . By adding
a resistor network and range
switch in place of the po
ten t iometer, you can have
discrete voltage outputs such
as 1.5, 5.9, etc.

Audio Oscill ator
F i g . 4 gives t he

modifi cations which make an
audio oscillator. The result
can be used as a co de practice
osci l la tor, test osci llator,
aud ible con ti nuity checker,
or audio signal injector. The
tone con trol prov ides some
measure of control of the
basic oscil lator frequency.
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Fig. 8. Go-No Go transistor checker will work with silicon or
germanium types with reasonable HF£ s. Use a good unit for
checkout; if circuit foils to oscillate, reverse either the primary
or secondary connections. A good transistor will produce a
tone in the speaker. You may wish to use clip leads in place of
a rocket.

S" 'TCH

~

I--ro ..,

the oscillator is set arou nd
175 MHz. The radio wil l now
tune arou nd 185 MHz or 165
MHz, depending on the
resonant frequency of the
ci rcuits in the rf amp and
mixer stages. Reduce the
number of turns in the rf
stage and the mixer by the
same factor as the oscillator
co il. Tune them in by
adjusting the spacing and by
resetting the trimmers on the
tunin g capacit or. Final
tuneup should come while
li stening to a signal.

Now that the radio is
completely modified, it will
serve you well as a radio as
well as a handy test jig ideal
for servicing transistor radios.
The unit is also perfect for
the experimenter who may
need to use one or a ll its
functions in checking out
breadboard circuits. Once
you master use of all its
possibilit ies, it will prove as
handy on your bench as your
VOM. •
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about what model transceiver
the crystal is for ... any one
will do.

Fig. 9. CB converter for bond opening monitor.

Commercial FM Receiver
If your radio has FM, it

can be modified to make a
receiver that wi ll pick up
commercial business-band FM
signals such as police, fire,
public service, weather, e tc.
So me fi nd the idea of
listening to these signal s more
appealing than music wh en
the radio is rest ing on the
b en ch. B e gin th e
modification by changi ng the
osc ill ator coil. Reduce the
number of turns by 1/3, then
brin g it on frequency by
adjusting the spacing of the
t urns a nd th e trimmer
capaci tor on the radio. If you
can 't measure the oscillator
frequency with a grid-dip
me ter or equivalent, use a TV
tuned to channel 7. Watch
the TV as you tune the
oscillator; when you can see
and hear a signal on the TV,

.,

Band Opening Monitor
Fig. 9 shows the schematic

of a citizens band converter
that works into the 455 kHz
i-f of an AM radio. You may
shudder at the thought of
listening to the ci tizens band,
but it sure is a good band
opening monitoring device.
Just buy a crystal for chan nel
10 and you will rejoice when
the OX comes rolling in.
Crystals are available at your
handy Radio Shack store for
a few pennies. Just don 't let
'em worry you with that stu ff

types depending on what the
radio has originally. This
simple tester will not allow
in-circuit checks at all, but
th e radi o wi ll o perate
normally as soon as the
original transistor is placed in
its socket.

." •
'O ~(

," I~ l::

' " - - ~.. ( c.- ."
L...c... S I' t.,

• ,.w ,
0<0 _l. ~~L• 00'_'..

!l'I:T(Cl0R

~EB>,"' e'!I(UIT$

••

Transistor Checker
Fig. 8 shows an outboard

circui t added to the radio to
allow in or o ut of circui t
transi stor checking. If the
transistor under test will
oscilla te, it is generally good.
This is a fairly accurate check
in or out of circuit. Another
si m ple r te ster c an be
f a b ri c a t e d b y merel y
r e p l aci ng o ne of t he
transistors in the rad io wi th a
socket. lMl en a transistor
close to the type you are
replacing it with is put in the
socket , the radio should
work. This test is only
accu rate for the NPN or PNP
t ran s ist o r type be ing
replaced, and will only work
with silicon or germanium

i-f frequency and can be used
as alignme nt signals.

DAY TON HAMVENTION
PATCHES, limited quantity, S2.00
each while quant ity lasts.

TELEVISION
AND FM ANTENNAS

QUALITY ANT ENNAS for t el .
lI ilio n & FM at unbeliellable pr icft.
Snap out coni tructio n _ aluminum +
Cadmiu m-p la ted Iteel, molded plast ic
ins ulalOrl . Write today for more in
format ion.

PRINTED CIRCUIT
Positive Acting Photo Resist; Car bide
Bits; Bubble Etchers; W. H. Brady PC
Drafting Aids; Epoxy Gl ass Boards

Send stamp & address label for ffyer
TRUMBULL

833 Batra Dr ., El Cerr ito, CA 94530
LePhCo, 2860 Pinkerton Road,

Zanesvi lle, Ohio 43701

Allied Sales & Engineerin• . Inc.

Dept . 39. Pimento IN 47866
Telepho ne 8 / 2-4 95-6555

500 MHz FREQUENCY SCALER

Deligned b y K20AW. P.C . board wit h
inst ruc tions $7. Still available - K20AW
Cou nter b oards $ 15, SW R Co mputer
board. $ 10. NYS res identl add tax.

STA R·KITS, GPO Box 545,
Slaten Island NY 103 14 .
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Frank Passage WB2NTP
54A Union Avenue
Little Falls NJ 07424

Protect Your VHF Converter
-- with a novel antenna relay

relay is used, the other relays should be 12 V
also. Capacitor C1 should be selected to
operate with the coi l impeda nce of RY2.
(My system used a 300 u F capacitor.)
Diodes 0 1 and 02 serve to short the
transient develo ped by the collapsing field of
RYt and RY2 after they have been turned
off.

Alt hough the circuit may look involved,
it does offer good protection for solid state
VHF converters.•

II
."

I

Fig. 1.

.
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I
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Fig. I illustrates such a system. The
theory of operation for the system follo ws
(refer to Fig. t) .

Whe n the push-to-tal k switch S1 is closed,
relay RYt is energized. Th is energizes relay
RY2 and partially comp le tes the circuit t hat
will allow relay RY3 to be energized. Th is
allows the antenna to be switched and the
receiver muted. Closure of RY2 completes
the circui t for RY3, energizi ng it and allow
ing the transmitter to be keyed.

When switch S1 is opened, RYt opens,
opening t he circu it fo r RY2 and RY3. Relay
RY3 opens, turning off transmitter power,
but RY2 is held in by the charged capacitor
Ct . This keeps the ante nna connected to the
transmitter u ntil all output f rom the trans
mitter has ceased.

The relay RY2 can be a Dow Key 12 V
relay with outboard DPDT co ntacts. If this

T oday's modern VHF receiving con
verters are superior in ma ny respects to

their older tube conterearts. Their noise
figures are lower, gain is usually higher,
power consumption is down, an d because
they are solid state, they lend themselves
easily to portable operation.

Th ey have one shortcomi ng: They must be
pro tected against transients from the trans
mitter. This is especially true of co nverters
with MOSFET front ends.

The standard antenna changeover relay
may not be fast enough. The transmitter
should be turned on after the antenna has
been switched an d should be turned off
before the antenna has been switched back
for max imum protection. Of course, the
changeover relay shou ld provide a high
degree of isolation between transmitter and
receiver ports.

$99 LWeSub Is A BUMMER!
REASONS FOR NOT BUYING A LIFE SUBSCRIPTION AT THIS TIME:

1. You may not live lonq enouqh
to have a LIFE subscription pay
off for you. Look at it this way,
at the rate subscriptions are in
creasing in price yearly it will
probably take almost five years
before you will break even at the
$99 for LIFE rate . .. now
suppose there is a big WAR in
1980 and you get zonked ...
you'Il have wasted some money.

2 . You want 73 to be the biggest
and best of the ham magazines,
right? Okay, if you take advan
tage of a little slipup of the
publisher in not inaeasing the
LIFE subscription rate several
years ago when the other maga-

zines increase d theirs, you are
hurting only yourself. If you
really are serious about wanting
to buy a LIFE subscription you
will do best to wait unt il aft er
September 15th and buy it at the
$149 price. It's a much better
investment.

3. Another big disadvantage to a
LIFE subscription is that you will
no longer get those clever renewal
letters every year. Yo u don't want
to miss those, do you?

4. Other amateurs will hate you.
The handful of amateurs who
took advantage of the earlier
LIFE rates (they started at $37 in

1960 ) are just plain impossible
with their damned smugness.
Don't take a chance o n such a
thing happening to you.

5 . Heck, you probably bought a
three year sub at $17.76 recently
and your st ingy nature won't let
you buy a LIFE subscription until
the three years are up . We're with
you . Please do not request a LIFE
plus three year sub just because
you sent us a Buy Centennial
$ 17.76. We urge you to be penny
wise and pound foo lish and pass
up this LIFE offer .

6. Read # 2 again, we co uldn't
think of anything else .

A Much Better Deal
At $149 00

WAIT !
If you are heartless enough to

take advantage of us and insist on
your right to subscribe for LIFE
for $99 ... send a check, Bank
Americard or Mastercharge to
LIFER. 73 Magazine, Peter
borough NH 03458. Please add $2
each for any questions if you
don't understand the above.

$99 LIFE Subscriptio n - offe r exp ires Sept. 15, 1976 o Ch eck enclosed o Bill me

Nam e _ Ca ll _______ 0 Bill Bank Americard # _

Add ress 0 Bill Mastercharge # _

City State Zip _ Interban k # _

Signat ure _ Ca rd expi ration d ate _
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I t all started through t he
courtesy of K3CPG. He

had heard that some teletype
page printers were to become
available through the t ime
honored grapevine. With the
expendi ture of a bit of
physical energy, our ho me
was adorned with a large
black box nicely mounted on
its own pedestal. Having
never worke d with teletype, I
was given the short course by
WA3RMA.

T he first or der of business
was not too tough: Build a
loop supply. The result is
diagrammed in Fig . 1. Do not
omit the 1.0 uF capacitor
and do not signi ficantly in
crease its value. The teletype
machi ne seems to be the
ho me of some rather nasty
electrica l noises, when
running, and the fu nction of
this capacitor is to keep those
electrical dist urbances from
getti ng into your receiver and
your termina l unit.

When I firs t completed t he
loop supply, I put a key in
series with it. With the
machine runni ng I was able,
by keying, to generate letters
and numbers in random
fashio n. This did noth ing but
prove to me that the loop

supply and the machi ne were
fu nct ioning in some fashion.

T he next step, aga in ta ken
wit h the help of WA3 RMA,
was to test t he mac hine usi ng
his TO or tape distributor.
The RTIV magnet is pl ugged
into Jl of the loop supply
and J2 accepted the TO
output. T he sights and sounds
of good copy coming from
the punched tape of th e TO
let me know that the machine
was in pro per adjustment.

This led to the next step,
namely buil ding a TU or
term inal unit that would ta ke
the output of my recei ver or
tape recorder and let t he
machine do its stuff.

I had purchased copies of
two books: Teletype from A
to Z by Durward J. Tucker
and the RTTY Handbook by
Wayne Green. These volu mes
are excel lent , and wh ile they
do have some duplication of
material, th ey are comp le
mentar y and well worth
having in your technical
library.

Ha vtng enough pri nted
matter to completely avoid
re-inventing the wheel, I was,
however , determi ned to try
my hand at designing a TU.

T he requir ement s were
low cost, simplicity, solid
state, and the capability of
copying wide shift and

narrow shift. Ear ly in the
design I decided to try copy
in g on o ne tone only,
choosi ng the space tone. Fig.

Ridiculously Simple

RTTY System

- - get on the air in one day

Allan S. Joffe W3KBM
1005 Twining Road
Dresher PA 19025
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acters, with fading of signals,
etc. Do not omit this feature
unless you enjoy headaches
wi th your RTIY.

Up to th is point, we have
selecti vely f iltered th e RTIV
signal, limited it to take care
of input level variations,
within reason, and supplied a
tuning indicator. The next
step concerns IC2, which is
another 8 pin minidip 741 op
amp.

This stage is used as a de
co m pa ra to r. A negative
polarity reference voltage of
about 0.75 volts is provided
by the voltage divider which
goes between the minus
term inal of the split voltage
power supply and ground.
When this voltage is applied
to the des ignated input of the
comparator, t he output is
highly positive on pin 6 of
the IC. The other input of the
IC is connected to the recti
fied signal output of the pre
vious stage which, as has been
sta ted before, is also negat ive
in polarity .

When a RTTV signal that
can pass through the filter is
present, and if its value causes
the voltage applied to IC2
input to exceed the reference
voltage fro m the d ivider , the
out put of IC2 will imrne

<;.I

The output of this Ie is
rectified by the diode, and
the rectified voltage is
develo ped across the 15k
resistor from diode to
gro und. Notice that the
po la r i t y is negative. In
passing, I will note that in the
finished unit I have tried
bypassing this resistor with a
small capacitor ranging up to
0.05 u F wi th indifferent
results. You can try this your
self with the und erstanding
that as you approach 0.05
uF, the circuit starts to lose
its immunity to QRN of the
static random impulse
variety .

Before we leave this area
of the circu it, let 's exami ne
the meter wh ich is con nected
across t he 15k dio de load.
Th is is a very useful item as it
serves as a tuning meter for
the TU. The meter is multi
plied (50 microamp basic
scale) so that it becomes a
three volt full scale dc meter.
With a RTIV signa l applied
to the TU, the tuning pot is
varied unti l the meter indi
cates that the fil ter is tuned
to the desired tone. In normal
operation, the meter will
show about 1Y2 to two volts.
The readi ng will vary wit h the
inco ming t ransmission char-

,....r~=~",..,",," ......."

The 1500 Ohm resistor
connected to one end of the
pot has the greatest effect on
tun ing range. The 150k re
sisto r co nnecte d to the other
end of the pot mainl y affects
the sharp ness of t he fil ter
peak. Here again these values
were didd led with enough to
know that they are "on the
money."

The fil ter is connected in
the feedback loop o f IC1
whi ch is an 8 pin mlnid ip
741. Curiosity impelled me to
see if var ious ICs of the same
type would significantly vary
the filter tuning. The average
of five different ICs showed
no significant shift in either
freq uency o r pea k as the case
may be.

".'00.

r·f---L.., :~oo ...
J---

'",.
'--'1

.. .. 40,.' ,.,.

. " . >000 . ..

Fig. 1. RTTY loop supply, Transformer: Stoncor PA·842 1.
Adjust 3k resistor so loop current runs about 60 rnA, steady
state. Note: If you use a me tal panel, j-T must be insulated
from the panel.

2 shows the schematic of the
finished product.

The input sensitivi ty is
such that about 150 millivolts
will prod uce RTTY copy.
However, it is best to use
enough input to take advan
tage of the clipping effect of
the diodes shown as part of
the input circuit to counter
the effects of fading on the
low frequency bands.

The next element in line is
the audi o filter that selects
the space to ne fro m the
RTTY signa l and also insu
lares the unit from QRN and
other interference. This filter
owes most of its form to an
excelle nt ar ticle by Courtney
Hall (Sep tember 19 75 Ham
Radio).

In his art icle, he indicated
trouble wi th oscillat ion at
certain filte r settings and boy,
he was right. I managed to
cure the problem with the
0.001 capacitor that goes
fro m the junction of the
1500 Ohm resisto r and o ne
end of the tuning pot. This
capacitor to gro und made t he
filter circuit stable at all
settings. The unstable portion
of the tuning range was the
low frequency end, and I did
do e nough playing with
d ifferent values of capaci ty to
deter mine that s ign ificant ly
more than the 0 .001 made
other tro ubles, so stay close
to this value.

The tuning pot is a 5k
linear which will allow the
filter to tune fro m 1SOD Hz
at the low end to just a bit
over 3000 Hz at th e high end.
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You are going to run into
two different RTTY trans
mission types on the ham
ba n ds, FSK and AFSK.
AFSK is the simpler mode to
receive and will be foun d on
six meters and t wo meters
and possibly higher.

Basically, in AFSK, the
RTTY machine at the sendi ng
end keys an audio oscillator
to produce the two tones
usua lly transmitted . This
vary ing frequency audio
signal is used to modulate t he
t ransmitt er. At the receiving
end you merely tune in the
signal in the same manner as a
voice tran smission , apply it to
the T U, and sit bac k and let
the machine do its thing.

I sa id that AFSK is by far
the simpler mode to receive
for th e fo llo wing reasons.
Most of us, as I am, are
burdened with super selective
receivers for the low bands
where FSK is used. My re
ceiver has a selectivity of
about 2.1 kHz and there's no
way in the world that I am
going to be able to get a
decent 2975 Hz audio signal
through it. Th is is the reason
that the audio filter has been
designed to functio n effec
tive ly down to 1500 Hz.
What you do is receive the
signal just like any CW signal.
In FSK , the t ransmitted
carrier is actua lly shifted in
frequency and arrives at yo ur
receiver just li ke a CW signal
as far as sound co ming o ut of

I
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ci rcuit. Its addi ti onal virtue
der ives from the fact that
when the machine is ru nning
"c losed" it makes a lot less
noise than when running
"open," strict ly because there
is m uch less mechanical
ac tivity going on within its
innards.

Wh en receiving narrow
shif t RTTY, the mark tone is
not changed, but the space
tone usually becomes 2295
Hz which is only a 170 Hz
separation. It is under narrow
shift conditi ons that yo u can
begin to appreciate just how
good the simple aud io fil ter
really is (Table 1 ).

Fig. 2. RTTY TV. ICI, IC2 - 741 op amps; QI - MjE·340.
All resistors U W if wattage not indicated.

• •• • •
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quite comfortable, thermally
speaking. In the final versio n,
I chlckened out and attached
a symbolic heat sink o f thin
shee t copper approximately 6
em square in area.

That about wraps up the
unit but still leaves some
explaining to do. For wide
shift RTTY , the space tone
which we are using to pro
duce copy is 2975 Hz. The
other tone you hear is the
mar k tone, and fo r wide shift
it is 850 Hz below the space
tone, or 2125 Hz. When the
RTTY signa l is applied to the
TU , we tune the frequency
pot so that the space tone is
acce pted by the system. The
effect of th e mar k tone is
acq u ire d by indirection.
Hopefull y, since the RTTY
signal is composed of mark
and space tones, o ur TU will
respond fai thfully to the
presence of space tones and
by doing essentially noth ing
will indicate to the RTT Y
machine where the mark
tones are in the transmitted
charac ters. This is what I
mean by " mar k by ind irec
t ion ." Th is has one added
plus. When no signal at all is
present, the machine wi ll run
"closed." Th is is the equtva
lent of a simple "mark hold"
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dlatclv swi ng to ground or
eve n a small amount negative.

The output of IC2 is
d irect ly coupled to the base
of Q1. When 1( 2 output is
positive, Q1 is biased full on
and current will flow in the
printer magnet. When the
output of IC2 is at ground or
slight ly negative, Q1 has no
base drive and no current
flows in the printer magnet.
Thus Ql acts as a switch
turni ng the printer magnet
current on and off with the
incoming RTTY signal, hope
fu lly creat ing our objective of
soli d RTIV copy.

Q1 deserves a bit of special
attention. It is an MJ£·340
which is rated at some 300
volts and was obtai ned fro m
SO sales through an ad in this
magazi ne. Notice that there is
a diode in ser ies wit h the
collector. Th is serves to
protect the transistor from
high voltage negative tran
sients that may be present
when the current in the
printer magnet decays upon
opening. To heat sink or not
to heat sink is an open
question. When the unit was
under development , I had it
running for some 20 minutes
wit h RTTY going th rough it,
and the MJ E-340 remained
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Table T. Values showing ettectiveness of t itt er when tuned for
narrow shift. Space frequency is 2295 Hz.

Conditions o f measurement: Enough voltage was applied at 2295 Hz to
make tuning meter read 1.50 volts wit h filter peaked . Frequency was
mon ito red by cou nter a nd varied in 10 Hz steps.

If you enjoy suffering, t ry
using a run of the mil l
cassette recorder.

For those incli ned to put a
scope o n things they build ,
you shou ld see noth ing b ut
nice dean square waves
bounci ng merrily a t the base
of Ql . It is the fu nct io n of
the 0.04 capaci tor at the non
invert ing input of IC2 to
clea n up a ny RTIY signal
ripple. Do not increase the
value of this capacitor. Ho w
ever, you can drop it down to
an 0.03 with very litt le d iffer
ence in effect.

the audio system goes. With
o ut the BFO o n, it is just a
series of clicks. Now, how do
we solve the di lemma of
getti ng a signal o ut of the
receiver when I said that my
receiver won 't pass the signal,
audlowlse, due to the t ight
bandpass? Simple . . . you
just vary the tuning or the
BFO unt il the generated
audio beat to ne is down
within the tuning range of the
audio filter in the TU.

The tuning meter grea t ly
faci litates this process, and
after several tries you read ily
get th e fee l of what sounds
right. The procedu re for wide
shift or for narrow sh ift is t he
same. If your receiver is a
wide band job, it will make
the tra nslation process un
necessary, but you wil l pay
the penal ty fo r lack of a
narrow pass band, name ly
more interference from adja
cent signals.

Using this TU, I have
gotten very good copy from
Wl AWon th eir satellite trans-

missions which let o ne and all
know what " Osca r" is u p to.
The t ransmissions I copied
were aired on Su ndays at 5
pm o n a frequen cy of 3620
kHz. The first transmission
used wide shift , and the sa me
information was repeated
after this using narro w shift.
Th is is an excellent t rans
mission to use for test co py
as the signa l is st rong, clean
and uses both shifts .

tt is pract ical to copy a
signal on a reasona bly good
reel to reel ta pe recorder.
During the test pe rio d of the
T U, I would feed the receiver
both to the TU a nd the tape
machine. The taped copy
gave me a known signal to
pump into the T U while
changing parts values dur ing
the design . From experience,
I can freely and sadly sta te
t hat all ta pe machines
running a t a given speed, say
7~ IPS, really do not. Play
the RTIY tape back o n the
same machine that it was
made on, to avoid real grief.

Decibe ls

>0
-3
-6

-11
-23

Frequency Hz

2296
2285
2275
2 265
225 5
2245
2235

Voltage $hown o n tuning meter

1.50 \/Oits
1.25 votts
0.75 volts
0.40 volts
0. 10 volts

For these t wo freque ncies, voltage
was too low for accurate reading.

You will notice after a bit
that the rhythm and sound of
your pr inter will tell you if all
is well with the pr inti ng
pro cess. Th is is particu la rly
true if t he transmission is
coming in fro m a punched
tape. You will soon learn that
any radical departure from
that nice steady mecha nica l
chuga chuga chuga means
that something is amiss. Of
course, if the transmission is
manual, thi s is not true,
particularly if a hunt and
peck artist is a t t he other end
of the circuit. •

'" Numbers Above Name (Me) Good Thru

T,IIIOn l l ity

TOTAL ENCLOSED

TOlal 10' merchand,se

Sales Ta~ (OH aM CAl

Shlppino esee lable)

$18.90

5 hipping' H.ndUng
Up to $10 .00 S1.00
10.01 to 25 .00 1.50
25.01 to 50 .00 2 .00
50 01 to tOO.oo 2.50
100 .01 to 200.00 3.00
Company PO's FOB PaInesville
No COD orde's

Orders subject to acceptance at factory.
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Now. whenever YOU'd like to give a cirCUit a try, you can
build it up nearly as last as you can dream it up with
Super-StripsTM, the laster, easier and less expensive
solderless breadboards Irom A P Products. When you build
your circuit on a Super-Strip. everything stays as good as
new. Once YOU're through, you can use everything again
and again. Instantly. Put a Super-Strip to work for you.
Eight distribution lines handle signal and power, and 128
l ive-tie-point terminals can handle 9 ICs and then some.
Irs a whole lot easier than printing a circuit and a whore
lot handier than haywire. Better send for a Super-Strip be
lore the urge to build strikes again. After all, the time you
save may be your own

A P PRODUCTS INCORPORATED
Box 110- Z P.inn.,llle, OH «on (211) 354-2101 TWX; ' 1()."'25-2250
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Rober ! Lee Fields
Box 884
EJ Sobrante CA 94803

How to Catch a CBer

- - practical hints

J udging from the title of
th is article, your fi rst

thoughts were that someo ne
finally wrote" An Elementary
Guide to Catching and Prose
cuting Your Local Boot leg
Citizen Band Operator." He's
that "good buddy" that is
wiping out all your neighbors'
boob-tubes with his 1 kilo
watt li near and spreading hate
and discontent th roughout
the whole area. I'm sorry to
d isappo int you, but this
article is intended to help you
catch those CBers who are
just about ready to turn in
their skip handles because
they have had enough of the
CB retail ers' "big bonanza."
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This arti cle is from an ex
CBer, ex-Novice, and almost a
General Class ham's po int of
vie w o n what to do to catch a
new ha m - or if you prefer, a
CBer.

My background in CB runs
the whole interest spectrum. I
started as a legal call letters
CBer, progressed through the
"tr ack down those law
breakers" period, and finally
ended up joining their ranks
as the " Spook." After
attending their socia l gather
ings for a few months, I met
the girl of my dreams and had
the t radit ional CB weddi ng.
One guest remarked that the
church parki ng lot loo ked as

if th e fis hing fleet had come
in because of all the cars with
C B a n te nnas on th em.
Luckily, my marriage has
lasted longer than my interest
in CB. And that is why I
tu rned to ham radio and
away from the "good buddy"
part of my life in 1972.

Somewhere in the scads of
CB articles in th e Pop Elec
tronics maga zines, , have read
that the average life expec
tancy of a "good bud dy" is 3
or 4 years. That's from when
he first gets excited about CB
unt il he no longer has any
int erest in it as a hobby or
way of life.

Du rin g th is t ime the
average CBcr buys a SSB base
radio, 2 mobile AM rigs, a
groundplane, tower , rotor ,
and bea m antenna, plus a
linear and a ll the ex t ra
goodies to make his station
the talk of the town. This
means th e fellow can spend a
cou ple of hundred or a
couple of thousand dollars,
but spend th ey do in a big
way. Through this period of
second mortgaging h is house
to buy CB equipment, the
"good buddy" can usually be
found at coffee breaks
shooting the bull and trading
QSL cards, going to CB jam
borees hundreds or thousands



of miles away, and making
himself known for miles
around by ya kking on the
radio day and night. Then
along comes about the fourth
year and the CBer realizes
that it's just no fu n trying to
fight the local "channel hog"
for a break or trying to
compete with the thousands
o f new CBers on his channel
just to attempt to talk 15
miles. Even skip shooting is
becoming impossible with
these new fellows and their
new Hnears in the local area.
So the " good buddy" decides
to sell his station for that
camera equipment that he has
always longed for , and his CB
way of life ends.

Now thi s is the c hance
tha t ham radio clubs have
been waiting for to pick up
some new recruits. Hundreds
of these " good buddies" have
gotten to the point of selling
o ut because of a general lack
of interest and the enormous
crowds since the CB boo m of
1976 came along.

Of course, I am spea king
of C. W. McCall's hit record
"Convoy" (about the CBing
truck drivers), television's
" Movin' On" with those CB
truckers Sonny and Will, and
the cou ntry western and rock
stat ions across th e country
that are giving CB rigs away
by the bushel to promote the
song. And then there are all
the clubs: C8, custom vans,
custom 4 wheelers, custom
pickups, custom VWs, custom
skateboards, custom motor
cycles, custom 18 wheelers,
c us tom motorhomes; and
don 't forget airplanes, hot air
balloons, hang gliders, and
the ever popular U.S.S. Enter
prize " Star Trek " Space Com
mun icators with twin warp
sound for the kiddies. A
quick analysis of the situation
leads me to ask these vital
quest ions: Is everybody in
th is cou n try a " go od
buddy" ? Docs everyone dr ive
a semi and say " nega torv"
and " 1O-4"? Is everybody
from Oklahoma and what is
bodacious?

Millions o f people are
"turning off" CB after long
and ill ust rio us careers (to buy
camera equipment ) because
of the CB boom. Wi th some
thing like 500,000 CBers a
mo nth seeking FCC licenses,
there just isn't any place for
the o ld timers to go to have
room to talk. Even the high
channels above c hannel 23
are f ill ing up with sidebanders
and their funny Donald Du ck
talk ing. So t he "good
buddies" wi th their Yaesus,
Trams, and Tempos try to use
off channels, ham bands, or
just give up and finally sell
o ut completely. The reaso n
always seems the same: all
the ir fr iends are gone and the
chan nels are too crowded to
use.

So how do the hams
attract all these CBers into
their clubs? Let's find o ut
how the a verage guy gets
interested in CB in the first
place.

The Neighborhood CBer

Most CBers are drawn in
by the advertisements in the
media, or by a friend or
relative who shows the pros
pective CBer what fun it is to
talk o n his cute little rad io,
get these nift y QSL cards,
and use a catchy litt le handle
like "Spoo k " or "Ll'l
Goober." The neighborhood
CBer takes him to a CB
coffee break to meet ot her
CBers, and later helps the
new guy buy a rig, put up
antennas, check swr, fill out
applications and give him all
the help he needs to get into
the CB groove.

CB Coffee Brea ks

Coffee brea ks are family
s ty le get-togethers usually
held at pizza parlor s with
foo d, beverage, a live country
western band for dancing,
drawings, and a meet ing
thrown in. The drawings and
prizes are what bring the
crowds to the breaks - the
better the prizes, the bigger
the crowd. Most of the
mon ey goes to buy more

prizes, but any left over goes
t o the club to spon sor
picnics, dances, or campouts.
Fam ily participation is really
stressed with all sorts of kids'
prizes, food or appl iances for
the wife, and lots of rad io
gear for the hubby. An
a wa r ds ceremony usuall y
follows with presentations
such as Channel Hog Award,
Rachet j aw Award, Bucket
Mouth Aw ard, and the
coveted All Mouth No Ears
All igator Awards. The CB
fam ily comes home with a
full stomach after a fun
evening with friends, and
with a little luck, all sorts of
prizes just for buying a few
bucks worth of t ic kets. My
wife and I have furnished ou r
kitc hen in this manner for
years - sure saved us a
bundle.

CB Jam borees
jamborees are the big

brothers of coffee breaks and
are usually held at cou nt y or
sta te fairgrou nds. An in
divi dual or club rent s the
fairgrounds, then rents out

sales space for business and
co n t ro ls the food con
cessions. The dub has printed
thousands o f fl yers which are
carr ied or sent to other jam
borees all over the co untry
hoping to bring droves of
CBers to this jamboree. And
not wanti ng to be left out of
the "big one," a typical
"good buddy" packs up the
family camper, and famil y
a nd frie n ds ca ra van a
thousa nd miles for a weekend
jamboree.

j amborees are like big fairs
with so mething for everyone.
Activities at most jamborees
are dealer displays, carnival,
flea market, kids' games and
rides, bed racing, country
western dances, liquid re
fres hment, and the th rill of
meeting all those other skip
talkers eyeball to eyeball.
Two full days of excitement
with your friends in a party
atmosphere for o nly the cost
of parking yo ur camper on
the grou nds with hookups
and buy ing tickets fo r the
thousands o f do llars of prizes
the jamboree has put up to
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point be ing " Ti red of CB?
Get into the exciting world of
ham radio with its wide open
a nd un cr owded spaces!"
When they call to find out
mor e information, invite
them over to see your station .
Sell them so hard that they
will trade the CB gear for
ham gear and no t cameras.

3. Don't ever have a
Nov ice class without a
General class scheduled back
to-hack. I attended a class
with 7 disgusted fellow CBers
who we re eager to get into
ham rad io. After we all
worked hard to get the
Novice there was no one
there to help them set up
th eir stat ions and no hope of
doi ng what these CBers had
really set out to do - TALK.
CBers are talkers and they
want 10 get to the talking
stage as fast as possible or
find something be tter to do
wi t h their time. Get them
through tha t grand ca nyon
bet ween Novice and General
quick ly so the y don't become
d isco uraged and qu it too
soon.

bring in the crowds. The
family has a great t ime and
the "good buddy" comes
home with a prize or two if
he buys enough tic kets. No
admissions price, no banquet,
no expensive hotel roo m 
just the cost o f getting th ere
with the family and tent or
camper.

I once had the pleasure of
writ ing to the ARRL to tell
them of the CB jamboree in
So u th ern Ca lifo r nia at
Bakersfi eld. This is th e largest
o ne in California and last year
brought in around 12 ,000+
people. It cost nothing to
park th e car and go take a
loo k see, only to camp and
buy raffle t ickets. The CBers
put o n these free jamborees
to bring in th e crowds (and
make money), but the ham
co nventions charge for the
same privilege.

A case in poi nt: At the
recent ARR L Pacific Con ven
t ion held at the Royal Coach
Motor Inn at San Mateo ,
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California, I telephoned to
find ou t about just go ing over
to see th e ex hibits. The
fell ow on the phone told me
that I co uldn' t get in withou t
either buying th e banquet
d inner or payi ng ten bucks to
sec t he ex hibits. " Out
rageo us!" I said. Why should
I drive a hund red miles t o pay
and see th e exhibits when I
can look in a ham magazine
and see the same thing? And
how is a yo ung person going
to scrape up the money to
pay for the privilege of t rying
to get interested in ham radio
as a ho bby? No wonder there
are so many new CBers if th is
is h a m radi o's atti tu de
towards new me mber s.

This convent ion was held
in one of the most expensive
hotels in the bay area. It
would only dr aw in peo ple
with the big money to pay
for it, and ho w many of us
are rich these days? I'm sure
there are pl enty of hams who
either can not afford th e

fancy co nvention or are not
willing to part with 10 hard
earned bucks just to loo k at
radio displays. My letter to
the ARR L convinced me that
they are not interested in the
family as pect of ham radio
and ne ith er are those who put
o n co nvent ions. It is the
family activi ty that has made
CB so popular and with that
idea in mind here are some
suggest ions to catch a new
ham :

1. Don 't cha rge admission
to get into an event for th ose
who just want to browse
around. This discourages the
peo ple who aren' t sure they
are that interested and who
wo uld leave rath er than spend
th e money. Charge only for
the lectu res and banq uet if
yo u have to ma ke money, but
give these people a chance to
see what it's all about.

2. Get your ham club to
advertise cl asses for Novices
and Generals at places where
CBs are sold with th e sell ing

4 . Get the whole family
interested in your ham radio
club. Have picnics, parties,
dances, and get th e young
blood interested in soc ial
act ivities. It is the you ng men
and wome n who will be the
future hams if there is some
thing to spark th eir interest.
Friendship with other you ng
peo ple is a great start to wards
sharing the ham experience.
Get your wife or lover
invo lved in social par ts of t he
meetings; wives love to get
invo lved with other wi ves at
social gather ings and yak
while you're yakking wit h the
me n. Here's your chance to
sell her o n ham radio as some
thing other th an the hobby
you waste all your t ime and
money on. Save the dull
ac t ivit ies for regular meetings
and the fun thin gs for the
family get-toge thers.

I'm certain ly not advo
cat ing the co mplete over
throw of ham radio as \VC

know it today. I'd just like to



see interest genera ted fro m
within the clubs rather than
having the FCC co nsta ntly
tell us " Use it or lose it. "
There may be a future in
t he ir Com municator class
license, but it coul d also lead
us right into the mess tha t CB
is in today. Then how do we
stop it in our bands?

Wouldn 't it be better to
get your family and frie nds
participati ng in your hobby
and also become socia lly
ac t ive rather than be hiding in
the shack al l the t ime ? This is
a great way to mee t the
fellow hams you have spoken
to but never met. The Cbers
have done th is fo r years with
obvi ous success . and even the
square dancers make a fa mily
event o ut of their hobby. It 's
t ime to get rid of the stoffv,
antisocial attitude that most
hams have about Ctlers and
sho w them we are friendl y
types who are inter ested in
bringing new me mbers in to
our hobby. A typical CBer

feels that hams ta lk like com
puters in 26 syllable words
tha t scare them away before
they can learn what those big
words mean . And you' d be
sur prised the number of ha ms
that I've met through CB
because they crave the social
fam ily e xci te me nt tha t C B
has to offer.

But most of all, don 't lose
th e Novices before th ey
become General s. They have
worked hard and you've
wasted yo ur time and turned
them off co mpletely if t he
Novice license expi res a nd no
one has come for ward to
sbow the m how to get into
the big leagues. New hams are
out there fo r t he as king; it's
just a case o f sho wing them
tha t you are real people and
are lmercsted in them person
ally . With a lillie effort in t he
right di rec t ion those clicks
you hea r will be e nerget ic
new Novices ra ther than ex
CBers with their Japanese
cameras . -
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1'110 CRYSTALS FOR
tAe\el C\\i1el\S Marine

e8l\d Radio

We're Fighting
No Price Rise
FOR FREQUENCY STABILITY
Depend on JAN Crysta ls. Our large stock of quartz
crystal materials and components assures Fast
Delivery from us!

CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 131U) $4.50
1000 KHz (HC 6JUj . . ... . . . . .. . . . .. .. . . 4.50

Almost all CB sets. TR or Rec $2.50
(CB Synthesizer Crystal on request)

Amateur Band in FT-243 ....... •....•... ea. $1.50
. . . . . . . . . . . . . . . . . . 4/$5.00

8O-Meter $3.00 (l 60-meter not avatl.)
For t at c lass mail, add 20- per crystal. For Airmail,
add 25- . Send check or money order. No dealers,
please.

~LWJ
Olv. of Bob Whan & Son Electronic., Inc.
2400 Crystal Dr., Ft. Myers, Fla. 33901
All Phones: (813) 938-2397

CRYSTAlS Send foe for new cat.log
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INEXPENSIVE ASSURANCE OF THE MOST
CRITICAL LIN K IN YOUR 2·WAY SYSTEMI

$3.98
4 . 8 5
5.65
' .50
5.95
9 .95

Tired of
"CB-Quality"
Cables?

5B-3 3-ft . cable/P L-259 ·!> . •...•. .. ..• •••• •
58-6 6-ft . c :lble/P L-259 ·!> •.• ....•.... ••.. •
5&-12 l1-ft. c.-lb le / P L· 259 · s • • • • • •• •.. • • ... •.
58-20 2O-ft . cable/PL-2S9·s ... .• .•• . • •• .. .• .
58-20 L 20-ft. c able . P L-259·!>0Ider lugs •••• .•••••
58-SO 5O-ft. cable/ P L-259·$ •..••• • •• • •... • •.

Regardless of how much you spend on rOll rad IO and <Vlterv'l3
system, they can' t do thei r best Job unless a ll of '10<.1 output
power gets f rom the radIO to the <Vltenna. and all o f the weak
signals get from M tenna back to , ad io. The road both power
and signals use for this t r i p i s your C03 ... ;31 cable. Obviously,
t hen, if the cable ts broken or conta ins 105M'S, yOU won't get
t he perfo rmance yo .... paid for. yet , ve ry fe w rndio o perators
p ay any attent i on to the qualI ty o f the c abl e they bu y , nor do
t hey replace it periodicall y. Even t he best of cable weathers,
ages. and develops losses . The coa", cable is the least e •
pensive part of your sy stem. The difference in the best d
the cheapE''!>t you CMl buy is only a couple of dollal's at WOf'!>t
and yet it can literally "make or break" yOll performance.

Host cable available today in ready-made lengths . ;Vld rrest
cable f...n is.hed with new anterv'las. has three less·thal'l-deslr
able characteristics.

First. most s uch cab les he... " single center wir• • which
breeks wi th bending. twisting, end day- tO-dey he ndUng.
Sou t hCo m's ca b l.. have a 19-strend Cente r wi r• • SO ell 19
Slrends must break before t he cable lo ses connection.

Second , nlO'!>t cabl e doe s not have fu ll shretding, You CMl peel
back a '!>mall sect ion o f t he outer black in '!> u la tion. and you
can see the inner insulat ion thrwgh "hole$" in the braid.
SouthCom' ,!> cable is ful ly shielded'

T h ird . rros t cable use '!> bare copper conductor$,;Vld you know
how quickly bare copper can corrode. SouthCorn's cectes use
t inned copper to resist corrosion.

Connectors vary widely. Solder - on types are the rro$l com
mon, yet they reCJ.l ire a lot of heat wh ich can p.vtially melt
the i.....er insulat,on. and d ,stort the shape of the cable. In
addit ion, you can't te ll how much of the br.",d ha$ ilCtually
been soldered through thefOll t ,n y holes in the fitting. South
Com U$e$ AMP, Inc , ai r-crinved cceoecro-s, ...... iCh requ ire no
he....t , and as sure a sol,d bond to <Ill of the braid. Because o f
the inner construction o f the connector, it is a lrrost impossi.
ble for a SouthCom cabl e to '!>hert.

In $even month$ of produc t ion, we have had only one report
of a defect ive Cable ' Quite <I record . P .vt of this record can
be attributed to our CJ.la lity control ...... ic h checks every cable
fot SWR and PDWOO los$. not just cont inuity. We think the
qvallty we build in . and the cwe with ...... ic h we put 0 ..... cab
te s together makes them worth a li ttle b it more. Since yw're
$urely ent itled to the peoformance you paid fOl" when you
bought your rad Io and antenna. you should insist on SouthCom
cables. If YOUf"de<ller woo ' t get them fOl" you. we will !>h ip to
you from the factoty. Add S 1.00 post..ge 3I'1d h.V1d l ing. Telta!>
residents add alsc 5 % !>3Ie!> t ,'ll< . Send ca.shier·s, check or
money order for inmedi ate shipment.

RE PLACE WITH SOUTHCOM CABLE S TODAY . • •
GET THE PERFORMANCE YOU PAID FOR I

YOUR BEST
THEFT
PROTECTION!

MOUN TS EASil Y INSIDE TRUNK WITH ONLY 2 SCREWS

~~N'l A~VfRlI Sf y~~~ ~A~m INSIAllAlmN
10 m~A~m IHiff

$4.95

~SfS y~~~ fXISlIN~ ANlfNNA &M~~Nl

PATENT APPLIED FO~

Quick Release Adapter
for Trunk Lip Antennas

IF YOUR DEAL ER DOESN'T HAVE THE FOllER
IN STDCK , ORDER DIRECT. ADD SO, POSTAGE
& HANDLING . TEXAS RESIDENTS ADD 5"0 SALES
TAX . SEND CASHIER'S CHECK OR MONEY ORD ER
FOR PROMPT SH IPMENT.

_ DEALE R INQUIRIES INVITED _

South Com, Inc.
P.O. BOX 1121 2 FORT WORTH, TE XAS 76109

SouthCom, Inc.
P.O.BOX 11 212 FORT WORTH, TE XAS 761 09

78



NEW!
FMl 108XR-1I

Pnce sub,.CI to chang e w.lhoul notice

FM144·10SXR·l1

$439 ~~UE"'''
Bequtated AC / PS
MODEL FMPS-4R . , . $4goo
NEW! TOUCh-Tone Pad $59'"

o MONITOR LAMPS: 2 LED 'S on front panel Indicate
(I) incoming Signal channel busy. and (2) unIock
condillon of phase locked loop.

• DUPLEl FREQUUCY OFfS£T: 600KHz plus or minus.
5KHz steps. Plus Si mplex, any frequency

• MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
umtued modules elim inate stray coupling and facill
tale ease 01maintenance.

o ACCESSORY SOCKET: Fully ""' Ired lor teucn ton e,
phone patch, and ether accessones.

• RECEIVE: .25 uv sensitiVity , 9 pole filter as well as
mcncnt mc crystal hlter and automatic tunt1l lC
CIICUltS proVide su pencr skl(t selectIVity.

• AUDIO OUTPUT : • WArn
• HIGH /LOW POWER OUTPUT: 15 watts and I watt.

switc h sele cted , Low power may be adju sted
any"",here between 1watt and 15 walls.

o PRIORITY CHANNEl: Instant selection by fron t panel
swrtcn. Diode matru may be owner re·programmed
to any frequency (146,52 provided).

• DUAL METER: Prov ides "S" reading on receive and
po"",er out on transm it.

• OTHER fEATURES;
DynamiCmicrophone, mobile mount. external speaker
Jack. and much. much. more. Size : 211 x 61~ X Fl.

All cords, plugs, fuses. mobile mount, microphone
hanger, etc, Included. Built in speaker.

• FREQUENCY RANGE: Receive: 144.00 to 148.99~ MHz,
5KHz stecs (1000 channels). Transmit: 14600 to
141 .995 MHz. 5KHz steps (400 channels).

• FULL DIGITAL READOUT: SIXeasyto read LEO digIts
prOVide direct frequency readout assunng accura te
and si mpleselection of operating frequency .

• AIReRAn TYPE FREQUENCY SELECTOR: large and
small ccauanr mounted knobs select 100KHz and
10KHz steps respectively SWi tches cl ick stopped With
ahome oosmcn tacmtate frequency changingWithout
need to view LEO'S while driving <l lld provides the
sightless amateur With full Braille dia l as standard
eq uipment.

o fULL AUTOMATIC TUNING Of RECEIVER fRONT ENO:
DC output of PLL led to varactor diodes In all front
end R,f tuned cncuus provides full sensi tIVi ty and
optimum mtermocurancn rerecncn c.vef the entire
band. No other amateur unit at any price has tf us
feature whICh is found In only the most sophisticated
and exoensrve aircreft and ccmmercrat transceivers,

o TRUE fM: Not phase modulation - lOr superb em.
pneseed hd l audio qua litysecond to none.

o FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operatmg vollage lor all CIICUltS, i.e.. 12v. 9v and
Sv have independently regulated supplies. 12v regu
lator effective in keeping engme alternator noises
out and protects final trenastcr fromoverload

All Solid State-PLL digital synthesized - No Crystals
to bUy! 5KHz steps -144-148 MHz-LED digital readout.

Introducing the standard of comparison for years to
come. No othe r unit begins to compare with the
superb engineering and superior commercial avion ics
grade quality and construction of the FM144-10SXR-1I

Manufactured by one of !hft world's most distinguished Avionics manufacturers, Kyokuto Denshi Kaisha, Ltd.

AMATEUR-WHOLESALE ELECTRONICS r:;o
8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631
U.S. DISTRIBUTOR PLEASE WRITE FOR FURTHER INFORMATION



G. R . AlJen W1HCI
80 Farm stead Lane
Windsor CT 06095

Alexander J. Joseph KIELT
202 Dix Ave.
Newington CT 06J I J

A 450 MHz Transceiver

for Under $1307

- - bringing 450 within everyone's reach

using VHF Engineering kits.
Because of th e success of t his
approach and because of th e
large amou nt o f interest and
favorab le comments received,
we decided to use the same
approach for a 450 MHz
transceiver. Thus, this trans
ceiver uses the transmitter
and rece ive r ki ts manufac
tured by VHF Engi neering of
Bingham ton, N.Y. These
kits are a good choice since
they are inexpensive, reliable,
easy to build and perform
well.

The Receiver

The receiver used for this
transceiver is the VHF Engi
neering RX 432C. It consists
o f 4 basic modules: an audio
module, a 455 kHz module, a
10 .7 MHz module and a 450
MH z converter. The fi rst
th ree modules are t he same
modul es as used in t he 2
meter receiver. The converter
module is different. The con
verter module will tune any 2
MH z range between 420 and
470 MH z without retuni ng
and feat ures a varicap co n
tro lled AFC circuit.

The Basic Transceiver

In a previous article I , a
complete modular two meter
t ra nsceiver was described

may be constructed by the
average amateur in 16 hours
or less.

IIID ..

IOU[LCH

sensmvnv of at least .3 uV.
The un it is totally modular
and may be expanded upon
at a later date to include a 10
W amplifier , multi-channel
operation and scanning capa
bility. All co mponents are
readil y available and th e uni t

..

A UHF 450 MHz FM
tran sceiver may be

built for less than $130 by
following the details given in
this article. This basic trans
ceiver is a single channel unit,
developing better tha n 1 Watt
of out put , and has a rece iver

8.
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Const ruct ion

The 4 50 MHz tr ansceiver
as sho wn in the photographs
was bui lt into a standard
C al e c t r o c abi n e t a n d
measures 9" x 5\4" X 4Y2" .
This cabinet was used because
its size and construct ion
wo u l d f a c ilit ate eas y
asse mbly of the transceiver
without undue crowding. The
receiver was mounted o n the
bottom panel of the cabinet
and the tra nsmitter was
mounted on the rear panel as
sho wn. The spea ker was
mounted o n the to p panel
projecti ng upward s, but will
be moved to a side pa nel
locat ion if an a mplifier is
eventually used. The top
panel would then be used for
th e 10 Watt amp lifier
module.

VHF Engineering is now
offe ring a cabinet specifically
designed for this transce iver.
Th e bu ilder may wish to pur
chase the cabinet specifically
designed for these un its .

Hoo ku p

The hoo kup for the 4 50
MHz transceiver is the same
as for the 2 meter t ransceiver
as shown in Fig. 1, except
that the high pass filter used

return to the cha nnel that it
was previously locked onto.

The Transmitter

The 4 50 MHz transmitter
uses the sam e bas ic c ircuitry
as the 2 meter and 220 MHz
transm itters, bu t contai ns an
additional double r stage to
drive the fina l directl y at 450
MHz. It is rated at a nominal
1 Watt out put; ho wever, the
unit s which we ha ve bu ilt
have given out puts in th e 2 to
3 WaH range as measured on
the Bird w attmet er.

The basic transce iver d id
not incorporate an amplifier
in order to keep t he cost of
the basic unit to a minimum
and to keep the current dra in
down to a point where po rt
abl e o pera t ion using battery
power wou ld be feasib le. An
amplifier may be added later
if desi red by using the VHF
Engineeri ng PA 432/ 10 10
Watt power amplifier.

Tra nsmitter Mult i-Channel
Option

Th e transmitter mu lti 
cha nnel opt ion expands the
basic tran sm it ter to 10 cha n
nel transm it capability. It is
the same opt ion as used o n
the 144 and 220 MHz trans
mitter s.

."

••
RELAY 15[E TUn

Scanner Option

The latest version of the
channel scanner from VHF
Engineering sca ns 10 cha nnels
and incorporatcs a pr ior ity
channel fea ture. The pr iori ty
channel feature causes t he
scanner to periodically check
a d esignated priority channe l
for act ivity when the sca nner
is locked on anot her cha nnel.
If activity is detected on the
prior it y chan nel, the scanner
will switch to t he pr iori ty
channel unti l the cha nnel
becomes quiet. It then will

------
ulU~.
,,,PuT

SPEUU

"US.. TO ' ..u

. '2v
~ECE lvU

~'·432C

TRA~S .. I1TU

Fig. J. Basic transceiver connections.

","[
C_CTOIl

Re ceiver Multi -Channel
Option

The basic 450 MHz tra ns
ceiver as shown in the photo
graphs did not include the
multi-c han nel option since
th is option did not arrive in
time to be incorporated into
this article. The 450 MHz
receiver multi-channel option
differs from the 2 meter
option in that a separa te
oscillator is provided on the
mu lti-channel deck. This
opt ion may be incorporated
into the basic uni t or it may
be added at a later date.
The option adds 10 receiver
channe ls to the tra nsceiver.

The A FC cir cu it IS

d e sig ned to control the
receiver crystal oscillator and
serves to keep it on fre
quency. It has a maxi mum
control or pul l in range of
approximately 3 kHz.

Since the receiver, with
the except ion of the rf co n
verter module, is the same as
the VHF Engineering 2 meter
receiver, owners of the 2
meter receiver need not pur
chase a co mplete 4 50 MHz
receiver in order to receive
450. Only the 450 MHz con
verter need be purchased and
substituted for the 2 meter rf
co nver ter board. If the
builder wishes, he may use
both converters a nd connect
a switch to select o ne o r the
other front ends.

8 1



transmitter output power has
been running from 2 to 3
Watts. Operation, from bot h
mob ile an d base sta t ion
e nviro nments , shows th at t he
power output from t he trans
mitter is sufficient to main
tain a full quieting signal over
most of the repeater coverage
area. Th is t ransce iver has
shown itself to be very ru gged
and it appears to be eq ua l in
performance to a ny solid
sta te unit now on the
market. •
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Fig. 2. 432 MHz converter portion of receiver.

good quality tram.mit/receive
relay to avoi d excessive losses
a t the UHF frequencies.
Further , it is important to use
coaxial ca ble (5 2n) from t he
transmitter and recei ver to
the relay, VH F Engineer ing
can furnish a TIRrelay if you
wish.

in the microphone ci rcuit for
the 2 meter transmitter is not
nceded for the 450 MHz unit.
This high pass filter is
incl uded on the 450 MHz
t ransm itt er boa rd . (Note: All
current VHF Engi neering
transmitters now have the
high pass filter included o n
the PC boards.)

It is important to use a
Foe

medium
a microphone, a
im peda nce dynam ic

un it (also available from VHF
Engineering) may be used.

Operation and Performance

The unit s that we have
asse mbled for use into the
WR 1ABM 450 MHz repea ter
have been pe rforming far
beyo nd all expectations.
Re ce ive r sens i tivi tv as
measured in the lab has been
be tter th an .15 uV, whi le

Reference

1G. R. Allen , R. Brown, 73
Magazine, Jan. 1976, p . 144,
" Module K its, A L o w Cost Home
Brewing Break through."

Par1slifu arm Board Lroyo uu

Space does not permit the print
ing of complet e parts lists, board
layouts , and d etailed assembly
instr uct io n. To o bta in t hese, se nd
$5.95 t o

VHF Engineering
320 Water St reet

Bingham ton NY 13902
The microphone and T IA relav
are a lso available from VHF Engi·
neering.

For infOrfTliltion and t ick ers _ ite: EX PO , Boll 1014, Arlington Heights Il 60006
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Slart YDUR
slaw-scanTV

wilha

SS2K KIT $235
or

SS2 WI RED $285

MONITOR
FEAT U RES:
Osci lloscope display of SSTV signal
Rugged industrial grade oonst ruct ion
Modular Construction

C1 FAST/SLO SCAN
CAMERA $385

CAMERA
FEATURES:
Use Cl camera wit h your home TV set
Has both long distance and close-up feat ures
Adjustable frame size
Built-in slo-scan bar gen for transm it
Focus on a postage sta mp

ACCESSO RIES:
Pl Po laroi d adapter for hard copy photos $34.50
V1 viewing hood $ 14.50
T1 tripod $24.95
CK256 line conversion kit available

AVA ILA BLE NOW: Order factory direct or from our stockinq distributors. See Below

A-G ce.. Inc.
Imperial, Pa.

Amateur Electronics Supply
Milwaukee, Wise.
Cleveland, Ohio
Orlando, Fla .

Argon Electronics
Miami Springs, Fla .

A and W Elect ronics
Medford . Mass.

Barry Elect ronics
New York, N.Y.

CFP Enterprises
Lansing, N.Y.

Electronic Dist rib uto rs
Muskegon, Michigan

Goldste in's
Pensacola , l'Ia.

Harr ison Electronics
Farmingdale, N.Y.

Henry Radio
Los Angeles. Calif.

Ho bby Ind ustry
Counci l Bluffs, Io wa

Venus Scientific Inc.
1'h<' compan y t ha t p u t hillh lJQ /tlllle on the m oon, now brinllS you ex pan dlnll am a te ur radi o
t echnolollY.

399 SMITH ST R EET
FARMINGDALE. N .Y. 11735
PHONE 516-293-4100
TWX 510·224·6492



o n azimut h, I find t ha t both
of mine are full - without
having to t une a receiver
dr ift ing wi t h Doppler, et c.

The AFC is a simple tube
t ype, with a circuit board
layout to remove the pains of
punching the chassis, wiri ng
terminal boar ds, and so fort h.
The board is laid out so t hat
yo u ca n run my 28 V dc
filame nt scheme or use yo ur
6.3 V ac filament line in a
present receiver, if t ha t is
how you did your BC series
rig. The components a re all
common parts, and within
reason I left pad sizes large
enough to allow for substit u
tions (i·f transformers, etc.}.
The mixe r-o scillator al one is
worth the t ime it t akes to
br ing the odd 9 15 kHz i-f
freq uency of the BC-348
down to 4 55 kH z for o t her
uses (panadapters, Q mult i
pliers, etc.). The overall board
size was chosen to fit over t he
dynamotor well where ma ny
8C-348 modifications placed
t he power supply. I have
found t he external power
supply (along with its cable)

was a transistorM-3A (M3B
version ).

The M·3A AFC unit is an
ada pta tion fro m an article by
W4EPL (QST, Macch, 1966)
for the low i-f mixer scheme ,
and anot her by K7DEP (73 ,
October, 19 73) for the rf
discriminator . Whether the
overall unit is run "open
loo p," and o nly the tun ing
meter is used for man ually
tun ing and correcti ng fre
que ncy, or you later use
a not her of my modificatio ns
(M-4) to change the HFO
portion of the BC-348 to a
varactor o scillator to run full
"closed loop " AFC, this
mod ification makes itsel f well
worthwhi le .

When you get your re
ceiver up to full AFC capa
bility, you will wonder how
you ever worked some modes
without it (e.g., O scar, EME,
RTTY , SSTV, FAX , ctc.]. At
least I don 't remember Wayn e
ever having any articles on
gro wing a thi rd and fourth
hand, and, with o ne o n the
e levation co nt rols and o ne

•

"",. 't'
>2 M ,;,

"'~ 0 3
l M ".,~~" ,m • •

u o_

-- updating the 348 by 30 years

~vid Brown W9CGr
RR 5 Box 39
No blesville IN 46060

Space Age Junque IT

power supply, and M-2, the
aud io modul e, from the
March 73 arti cle). Since all
mod ificat ions ar e not in all of
o ur receivers at any one time,
and the M--:+ descr ibed the
order in whi ch I tried things,
don 't let any missing numbers
in these articles bother you .
The AFC part to be described
in this article, for insta nce, is

Fig. I. Schenu t« .
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I f I may make referen ce to
the first paragraph s of

Part I of th is art icl e (73 Maga
zine , March, 1976, p. 34), it
sho uld be easy for you to see
wh y my 12 yea rs of design
ing, adapting, and modifying
around the basic BC-348
receiver package co uld not be
covered in a single art icle,
even if a ll the failures a nd
quasi-successes were left out
- and I assure you that they
will be !

It is my purpose in Par t II
to add one m OTC modifica
t io n, AFC, that we haw
found very useful in copy ing
bo t h Oscar and EME signa ls.
In a ddi tion, since alignm r n t is
required for this mod tfica
tion, and in genera l tor a
properly o perat ing rccvrver ,
I' ll throw in a few t ips I h.J \'C
fo und very hand y in seCUI Ulg

top perfo rmance fro m any
receiver - even i f the AFC
doesn't interest you . I have
t he som etimes e nvied posi
tion of having electroni cs as
both my career and hobby,
and beca use of t his a ll of my
ideas and mod ificat ions have
been checked and eval uated
both in ama te ur-equi pped
shops and in those using more
so phistica ted lab grade equi p
ment.

My modifications arc kept
straight by my use of the
letter M (modification ) and J.

number (you did M·1 , the

.4
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Fig. 2. PC Board (full sir e].
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to be of no special d isadvan
t age , s ince an exter nal
speaker was already ca ll ed for
(meaning at least a two piece
rig anyway). If nothing else, a
decent size speaker can be
used in this layou t, versus a
pip-squeak tinny type if you
tried building it in.

As with all circuit board
projects, a min imum of part
by part construction hel p will
be written out. Follow the
parts list, board layout , and
schemat ic carefully, and you
sho u l d encounter no
problems. A tu ned input
circu it was intentionally
o mitted , so you can put a
crysta l into the unit that is
455 kHz above the i-f Ire
quency you are going to feed
in and get an AFC actio n the
same as or comparable to
mme.

I will make some br ief
notes on a few of the parts
and their action, i f fo r no
ot her reason than to convi nce
the war y that they can bu ild
pro je c t s, substi t ute part s
r ea sonably, and get the
projects to work.

Say your junk (sorr y 
ju n q ue) box contai ns a
crys tal o n 1375 instead of
1370 kHz as ca lled out

f ine , the transformers T l to
T 3 do have some t uning range
- try it ! R15 is a TW (thumb
wheel ), sma ll, printed circu it
pot of 2k. I made a nice spot
for it on the board . If you
have a place in the BC-348
(and there are lo ts of them)
to put a full size pot or slider
resistor o f 2 to 4k fo r R15 
and you have o ne - use it !
The same goes for R20. A bit
harder to adjust a slider?
Sur e, but t ime - not money
- should control what you
try to do in yo ur hobb y,
shouldn' t it? Often yo u are
scared o ff by a project
because you do n' t have t he
exact parts, and on this o ne
you should n't be. That is o ne
reason (of many ) I chose the
BC·348 as a star t ing po int.
You need not have dreams of
dol lars with wings (your
trade-in value) or crying spells
every t ime I tell you to ta ke
dr ill in hand . T he switc h for
AFC time constants (C9 ,
Cl0, Cx ], and the switch for
the loop (ope n, closed ),
should be pu t o n the BC-348
front pa nel, o bviously, but
the ot her t hings coming to
the out side world can go
where you want them. The
meter can go in the panel, a

box , with the spea ker and
power supply in that panel,
etc. My S-meter (another
modificat ion ), spea ker, power
sup ply, AFC meter , etc., are
all in a box separate from the
rece iver and are at the oper
ati ng position (my receivers
a r e ra ck -rnou nted a nd
remote-tuned ).

The parts list descr ibes the
parts I used and should be
pretty we ll self-expl anatory.
One inc idental I sho uld men
tion, however , is that the de
out put jack can be used with
a pen recorder - or to d ri ve a
VCO li ke the 566 IC, to
produce a tone that ca n go
o nto any Inexpensive tape
recorder. I have used the tone
to track Doppler shifts on
many of the satellites. It (the
de) can also be used as a
point that gives demodulated
FSK signals (RTTY fans?).
Also, the ac out put just
hap pens to be the FM
(des ired or und esired) o f the
incoming carr ier (FM any
o ne?). The capacitor s shown
unmarked in Tl, T2, and T 3
come in the transformer s that
are specified, the CB are
bypasses as called o ut in the
parts list, and R3 is not
needed if the un it is run off

the +160 V de (replace it
with a jumper wire). The B+
at the con nection to the
board sho uld be +160 V de
rega rd less.

If your present i-f is
a lready 4 55 kHz, o r you want
a 4 55 kHz take-off point for
o ther projects, include C12
and the jack . If you have 455
kHz, a ll of VI and V2 a nd
components can be delet ed;
feed 455 kHz int o the AFC
unit through the jack. If you
don 't, include Cl2 and the
jack, and use it in th e future
as a 455 kHz take-off point.

It's built - now what ?
Now, as promised , t he run

down o n noi se, a lignment,
etc., fo r all receivers. Most o f
it we have learned the hard
way , having either eva luated
it with lab grade equipment
and then dupl icated it using
somewhat more crud e instru
ments, or vice versa . Either
way, th e ideas work and have
been proven ou t both ways,
so you ca n have so me faith in
the prem ise that they are
worth your time and trouble.

First, the AFC unit , since
it is t he simplest and its initial
alignm ent can even be done
wh ile it 's co m plet ely o ut of
the rece iver . Hook +160 V de
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to the +160 point (B+) of the
circuit board, and the +28 V
dc or 6.3 V ac to the filament
point, depending on how you
put the jumpers into the
board. M, the meter, should
be a zero center type; a
100·0-100 uA was used . If
new t ransformers are used,
feed in the same frequency
unmodulated carrier as that
of the i-f you intend to con
nect to (BC-348, 915 kHz),
and place the proper crystal
into the socket (BC·348,
1370 kHz) . A VTVM set for
minus (-) dc at V1 pin 2 will
tell you if Vl is oscillating as
the gri d b ias varies when you
place the crystal into the
soc ket. With the new LFO
running and a moderate signal
fed in, align T1 and T2 for
maximum negative voltage at
pin 1 of V3 and V4, resoec
.rvelv. Remove generator
input. Set R15 for about 6 V
de at the open loop terminal
of the loo p switch (may have

t o be varied later with
varactors chosen). Set R2 for
a zero reading on the meter
for now. Connect the signal
generator again and, using the
rf probe on a VTVM or
scope , tune the primary only
of T3 for a maximu m of 455
kHz across the seco nda ry of
T 3 (A to C). Do not attempt
to zero the secondary of T3
at this time. That 's it for the
AFC unit for now.

The basic receiver align
ment and noise:

The receiver referred to
here is our BC-348 series, but
the ideas and methods used
wo rk equa lly well with any
receiver. First, alignment. To
do a good job of alignment
using ham grade test equip
ment, let the generator stay
on a minimum of 24 hours,
and the receiver at least one
hour. Our receiver runs a
whole day, and the generator,
a not too shaggy military
item, is always running!) Pick

the tuning range of interest. I
used the 15 to 15_7 ,.,' Hz
region for my 2 meter con
vertors, such that 145 MHz
equalled 15 MHz, 145.1 MHz
equalled 15.1 MHz, and so
fort h. If you want a top
notch tu nable i-f for co n
vertors, give up t he idea of
using the same receiver as a
general coverage instrument.
We aren't going to "kill" the
rest of the receiver - just put
its best kind of performance
where it counts.

Use 15 MHz WWV to very
accurately set your oscillator
t rim mer, and allo w o ne
minute afte r each adjust ment
to be sure it stays put! Com
pression t rimmers somet imes
"relax" after your mechanical
pressure, as well as torque,
leaves them. If you have a
counter, put its probe "near"
the grid of the mixer and not
down t he oscillator's
"throat," as that would pull
the oscillator off freq uency

from where it will be when
you remove the counter . If
you are going to use the
crystal filter or some other i-f
filter, have it in and running
at this point. Monitor the
AGC li ne in t he receiver 
don 't use your ears to judge
alignment or improvement!
More negative AGe is mo re
signal. Keep the generator
low enough in output to let
the meter vary with i-f trans
former adjustments. You
want the 915 kHz i-f lined up
on the crvstal filter or filter
you are using, 50 rock the
generator around slightly and
look for improvement
o ut put. You won't get such a
gain drop when the fil ter is
switched in this way, and
those old crystals do age in
(one of mine is at 913.8
kHz). Align slowly and care
fully, getting every tenth of a
volt more negat ive AGC that
you can. Work from the
audio end toward the rf in
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and do it several times, as
each time may gain a bit
more. Remember, a volt of
AGC increase is a lot of signal
gain carried to the detector.

On my 8C-348, a good
AGC readi ng to maintain
seems to be about -3 V dc on
a 0-10 V scale. Adjust a slug
or trimmer to get maxi mum
negat ive AGC, then reduce
the generator to return to the
-3 V dc reading, then do
anot her slug or tri mmer, then
return to -3 V de, etc. This
seems to maintai n a good rf
level at the detector , wi thout
saturating or "cramming" it.
The result is a meter that
gives good smoot h changes
that are easy to see and
follow as you are adjusting.
follow this proce d u re
th roughout the low i-f (915
kHl ), and then tu ne the gen
erator and receiver to the
upper li mit of interest (15.7
MHz).

At th is point, align the
trim mer capacitors on the rf
tank circui ts . You will wreck
the 13 to 18 MHz tracking
and ga in abili ty do ing so, but
the 15 to 15.7 MHz region
will be set up at its best, as
we wanted. Also, the rest of
the bands remain uncha nged
(for those who care). You are
sett ing up the maximum gain
L-C co ndi t ion for your
t unable i-f, and not t ryi ng for
a general wideband receiver.

With the alignme nt done,
cha nge th e front panel rf con
nector to a BNC or UHf type
to mat e your convertor cable.
Remove the l OOk or 470k
resistor from the center of

supply cable to bring this
oscilla tor B+ up to the re
ceiver. A .1 mF capacitor to
ground should be added to
the poi nt where th is B+ line
e nters the osci llator can,
where it ente rs the rece iver,
and where it leaves the power
supply. Now th e oscillator
should be ru nning on dc at
least, and the ton of hash
stays "canned" at the power
supply.

The improvement to the
whole receiver (other bands ,
too) in the noise and racket
de p ar tme nt sho ul d be
dramatic (and include t he
lack of hum, if you used the
+28 V dc on the fil aments as
suggested). Whi le on the sub
ject of the +28 V dc, you can
now try our most no ticeable
improvement fo r the amount
of effort ! Tune in a fairly
weak but steady station,
preferably voice (so yo u
don't need to concentrate on
CW). Put yo ur dc voltmeter
on the +28 V dc line a nd
begin to red uce th e +28 V dc
by turning the pot down on
the regulato r board. The gai n
available in the aud io module
will go down, as well as the
thermionic emission from
eac h tube. The oscilla tor may
move frequency slightly , and
the overa ll noise goes down.
Correct any frequency shift,
a nd turn up the volume con
trol o nly. Hear the d iffer
ence?

An SASE has become
mandato ry since Uncle Sam
went to his unlucky "1 3,"
but I will try to help anyone
wit h problems. w

Parts liS!

Printed circuit board (per 1:1
template)
Assorted jacks 10 suit bu ilder
{cutput sfinpu t s]
V 1 - 12A U 7 - osc.·buffer
V2 - 6 BE6 - mixer
V3 - 6BA6 - low i·1
V4 - 6BAG - low i·1
T1 -T2 - Miller 12C2
T 3 - Miller 12C45
0 1-02 - 1N9 14
0 3 - 1N755 ~ zener
R1 - 100k %W
R2 - 39k Y..W
R3 - as req.
R4 -2700 Y..W
A5 - 47k Y.. W
A6 - 18k Y.. W
A7 -27k Y.. W
R8 -1 meg%W
A9 -47k Y..W
Al 0 -100k Y.. W
A l l - 27k Y..W
R1 2 - l OO k Y.. W
R1 3 - 27k % W
A 14 - 12k Y.. W
R1 5 - 2k lin. pot
R16 - 220k Y.. W
A 17 - l OOk Y.. W
A 18 - 1ookY.. W
A19 - 220k 'h W
A20 - 250k lin. POI
A21 - 68k Y.. W
C1 - 220 pF s.m.
C2 - 10 pF d i5C
C3 - 25 pF dISC
C4 - l oo pF d isc
C5 - 39 pF s.m.
C6 - 350 p F s.m .
C7 - 200 p F s.m.
es - 0 .1 uF mylar or paper. 100
V
C9 - .22 uF mylar or paper, 100
V
Cl 0 - 15 uF etect ., 25 t o 50 V
Cll - .001 uF d isc
CB - .1 to .33 uF mylar or paper.
200 V
C12 - 100 pF ctsc
Assorted switches to suit 10Ciliion
and builder
Loop Icpen/ctosedl - OPOT 

second half to lamp indicator
L oop (capacitor! - SP3T - sl ide
or rotary
Meter - l00-0-100uA -sizea nd
shape to fit builder req.

KAUFMAN BALUN A.R.R .L.
DAKOTA
DIVISION
CONVENTION

OCTOB ER 1. 2. 3
ST. PAUL CIVIC CENTER

Write [0 ' information ,nJ
reservation for m

St. Paul Radio Club
P.O. Box 30313

St. Paul MN 55175

LITE
BULBS

BUY D I R ECT & SIIve mcnev. EverV'
t h in g from f lash ligh t to fluoreacent
for h o me, a u t o and b u sin eu. Over
100 tyP.... BuY d irect an d sell , m ake
$$$ moonligh ting. Descr iptive I;at 
alog $ 1 .00. I Ae fundable w i th pur ·
I; hase ).

vJJJEJ
Allied Sales & Engineering, Inc.

Dep t . 38, Pim ento IN 47866
Telephone 812·495·6555

with or
wit hou t
BALUN

and QUlds

-

!lew and Imllroved
molded pluti ~

J:I ,mpedIJICI_..
Pat rnt No. For diPOles.
02191 06 beams. In...rm:I " Y" .

KAUFMAN
water _t!J;b l
BALUN

J 11.. PEP...
OJ F-.n"

KAUF_!;eft , or ....... IIAl.UN $ 13.50
I\AUF_ c.n 'n ,. l or "'OI>Oo,I1 BAWN $ 8.50
0._ F'y . n """.lnI<Oon _ Ina "' ....."lI

postpaid USA $ 2.00

KAUFMAN INDUSTRIES
BOX81 ]

REEDS FERRY, NH 03054
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Now we're on TV!
Wave ~la te introduces J upiter lie ,

a comple te compute r system
incorpo rating a monitor quality

TV interface. This system
provides everyt hing you need
to crea te and ru n applicat ion

programs. J upiter lie includes
a CPU wi th 8K dynam ic RAM

and 3K ROM memory , video
terminal interface an d

keyboard , and dual audio
casse tte tape interface.

The TV int erface fea tures
uppe r and lower case and

Greek cha racter sets, and dot graphics. The dua l audio cassette interface
provides start/stop operation and operates at 300, 600, or 1200 baud.

And of course we st ill provide these high-qualit y features: burn-in
tested Ie's. socke ted Ie's, complete documenta t ion, and more.

ATTENTION :
OR IGINAL EQU I P~IENT

~IANUFACTURERS

Jupiter lie provides OEMs
with the tool s to get systems
into the fie ld faster and at
lower cost. (I) Use J upiter lie
as your development syste m.
Perfect for devel opment of
software and special hardware.
(2) Use Jupiter IIC for
prototype syste ms. On ly
Wave Mate provides the tools 
wire wrap modules. universal
modules, complete
docu menta tion - to easily
tailor system logic and add
customized inte rfaces wit hin
the basic J upiter flC package.

SOFTWARE

All Jupiter II C' sys te ms feature a sophisticated moni tor/deb ugger package includ ing a versa tile
interrup t system and I/O monitor call instructions. A programmabl e macro editor and expanded
assembler are also provided . Proposed ANSI standard BASIC is included wi th Jupi ter lie.

TH E JU PITER lIC KIT : 52200

TIle kit includes the CPU. software debugger and monitor module , 8 1\ dyn amic mem ory, module
cage, power supply. fron t panel, video interface, cassette inte rface, and all the documentation
required to assemble. run , and understand the system as well as modificat ion inst ruct ions for a
black and white TV set.

T IlE JUPITER lIC ASSE~IBLED SYST EM: 53 200

All components of the Jupiter IIC' kit plus two audio casse tte units and a l1-inch black and
white TV se t. The complete system is shipped with all components assembled and tested .

SPECIFICATIONS
CPU
MC 6800; eight-level interrupt,
prtrmtized and maskeble by
level; sir'IQle-cycie and block
OMA

DUAL AUD IO CASSE TTE

Complete paper tape replace
ment; star t/stop mot or con
trol ; 300, 600, or 1200 baud
(crystal controlled); error
correction

V IDEO T ERMI NA L
INT ER FACE

64 x ta unes (32 lines op tional);
Upper and lower case. p lus
Greek alphabet; 7 x 12 f or mat ,
128 dot (hor.l x 48 dot Ivert.I
graphics (96 dot opncnal!

M EMORY

BK dy nam ic RAM ; 3K ROM ;
1K dual-port static RAM

KEYBOARD

Generates futl 128-character
ASCII set

State Zip _

WAVE MA TE 101 5 West 190th Street , Gardena, Cali fornia 90248
Dept. 203

Telephone (2131 329-894 1



DIGITAL DATA RECORDER
for Computer or Teletype Use

Up to 4800Baud
Uses the industry standard tape saturation method (NRZ) to beat all FSK systems ten to one. No modems or FSK decoders

required . Loads 8K of memory in 17 seconds. This recorder enables you to back up your computer by loadinq and dumping
programs and data fast as you go, thus enabling you to get by with leu memory. Great for small business bookkeeping . Imagine! A
year's books on o ne cassette.

Can be software controlled. Comes complete with a software program used to test the units in production (8080). Manual
includes software control hook up data and programs for 8080 and 6800 .

NEW - 8080 I/O BOARD with ROM
Permane nt Relief from "Bootstrap
Chafing"
This is o ur new " tu rnkey" board. Tum
on your Altair or Imsai and go (No
Bootstrapping). Controls one terminal
(CRT or try) and one or two cassettes
wi th all programs in ROM. Enables you
to turn on 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 full y
software controlled 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 one USART fo r the
Cassettes. Our orders are backed up on
this one. #2510 (R) Kit form $140. Fully
assembled and tested $170.00.

SPECIF ICATIONS: Model CC7 $149.95
A. Recording Mode : Tape Saturation binary (NRZ). This

is not a FSK or Home type recorder. No voice capability. No
Modem. Rum at 2400 baud or less Asynchronous and 4800
baud Synchronous. Runs at 3.1 " lsec. Speed mechanicaUy
regulated ±.5% or better .

B. Two channels (1) Clock, (2) Data . Or two data
cha nnels providing four (4 ) t racks on the cassette. Can also
be used for Bi·Phase, Manchester, e tc.

C. Inputs : Two (2). Will accept TTY, TIL or RS 232
digital.

D. Output s: Two (2). Board changea ble from TTY,
RS232 or TIL digital.

E . Erase : Erases while recording o ne track at a t ime.
Reco rd new data on one t rack and preserve three or record
on two and preserve two .

F . Compat ibility : Will Interface any co mputer using a
UART or ACIA board. (Altair, Sphere, lMSAI, M68oo , etc.]

G. Other Data : 110·220 V - (50-60) Hz ; 3 Watt s total :
UL lUted: three wire line cord ; onloff switdt; audio, meter
and light operation monitors. Remote control of motor
optional . Four foo t , seven conductor remo ting cable pro
vided.

H. War rantee : 90 days. All units tested at 300 and 2400
baud before shipment . Test cassette with 8080 software
program induded.
Abo available - MODEL CC7A with variable motor speed
which is electronically requlated. Runs 4800 ~ud Synchro.
nous or Asyndtronous. Recommended for quantity users
who require tape interchangeability. Comes wi th spe ed
calibration tape to set exact speed against 60 cycle line.
$169.95.

Clrd No. h oor.lion ~Ie _

... . Operating & Technical Manual (Schematics) Includes
Software & Hookups for 8080 , 6800, and I/O. @ $2.00

N.J . Residents add 5% Sales Tax-Oe.to OChe<:k Oa.nkA........card iiiiii O MaJle< C~9'I

..
z
•..
••
~
•<
:.,,

NATIONAL MULTIPLEX CORPORATION
3474 Rand Avenue, Bo x 288
Sou th Pla inf ield . Ne w Jersey 070 80

(2011561-3600

SHIP TO:

. .. . Data Recorder CC-7 @$149.95

. ... Data Recorder CC-7A @$169.95

Pl.ease e nclose $2 .00
Shipping & Handling
on each Recorder
or I/O Board.

SignalUre j
TOlel enclosed S
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EDITORIAL

by Wayne Green W2NSDI1

uP IN OSCAR

The re xt Oscar is be ing designed
a nd built in Germany with help from
Canada, and they' re putting in a
microprocessor . . . RCA COSMAC
COP1001 .. . to help sort out the
input stations rulV'ling more power
than they should ... one of the more
serious problems which hilV'e lIren
bothering Oscar 7 on the 432 MHz
uplink.

The uP will also oont rol the ettt
tude o f the sate llite with magne tic
torq uing, spin rate and boost motor
contro l, transponder t imes o n and off,
format of the telemetry beacons plus
analog 10 d igita l (X)l1ve~ion of signals
and commands.

By lhe t ime Oscar 8 is up there. a
good fTWIl'ly ground stations should be
run ning with uP control and probably
a number of automat ic contacts
between uP opera ted stat ions. Even a
simp le microprocessor will let yo u
know e~actl y wilen Oscar is accessible
... a nd e ~iICtly whe re ... even wha t
Doppler shift to expect. It will oontrol
your antennas and keep them aimed
e~aetly at lhe satellite. Hmmm ...
one Ilondred countries worked in one
huno-ed seconds? Maybe we should
offer a certificate.

OPPORT UNITIES
Hardly a day goes by when I d on' t

get a phone call from som eo ne wan t
ing me to answer some questions in
the microprocessor fi~d. As more and
more businessmen become aware 01

the possibilities of these computer
systems, a nyone with a good
knowledge of them will be able to do
very well.

I get ca ll s fro m m icrocomputer
manufacturers asking if , know people
who might be able to work fo r them
in developing the ir equipment and
software. Other manufaet ....ers are
look ing for people with enough uP
background to open computer stores
and sell their ~ems. And about 0<1<2

a day I get a call from a businenman
who would like to have a uP system
put together and programmed lor a
particular appl ication ... can I suggest
what equipment would be best and
how he wou ld get the programs~

Other manufacturers are desperately
looking for people who can _ ile and
help them put together ads, ins truc·
tion books, articles and brochures.

M.,. answer to them is the obvious
one: get in touch with some of the
authors of articles which appear in 73.

90

About the only way to establish a
reputat io n in a brand new field is bv
writing a rt icles and boo ks . . . publish
a nd prosper. It's nice not on ly 10 be
paid for the art icle, but also to have
manufacturers and businesses fan all
over you with job offers and con
sulting assignments.

Okay. you'd like to make some
money _iting . . . and it wouldn't
look bad o n your resume . .. ~
perhaps .,.ou'd like 10 get o ut t here
and really get 9O;n9 in t he uP field and
be in tho line for t he b ig money that is
going to be here ... a nd that means
you want to bu ild your repu tat ion . , .
so you \Wnder what 10 _ ite about.

Once you get started _i ting VOU'II
find it impossible to stap. There is so
much to cover that it is endless. If
vcu've gollen a n Altair u p and work·
ing you've managed to solve a dolen
or a hundred problems. Hopefully
you 've kept a day-tc-dav diar.,. of
your progress (or lack of it). This
didn' t work at first and you found the
problem ... a whole lot of other
people are desperate to koow how
you got that solved . Like all the time I
wasted with my Alta ir try ing to get it
to interface with the Soutllo.wsl Tech
TVT·II ". v.toat a hassle! It tu rned
out t hat the TVT was sending out
low er case letters to the Altair , but
was printing upper case o n its screen,
Once someone suggested using the
shift key on letters, there was no
further problem. little problem, big
dea l.

Sphere system use~ have had t he ir
share 01 miseries and there are a lot of
us v.too would like to learn fro m them.
Ditto Imsa i and all the other systems.
Like how many of you halill been able
10 get a teletype working right off
with your system? Or a cassette re
corder? We still don't have the ab ility
to put • program on • tape without
dumping everything. but we'll get it
solved are of these days.

Maybe you've tried the Ohio Scien·
tific learning system ... what was
yo u r e~peri en ce ? How about
termina ls . .. all of us need some
perspective on the various terminals
available . .. HA L, SWTPC, Inter ·
actNe S.,.stems, etc. How abou t using
some surplus terminals such as the
Sande~, 8ufToughs~

Software ... readers are grad.... lI.,.
get ting used 10 the ide. tha t they are
going to have to program t he ir
systems. but they don't know much as

yet about where they will get the
programs or how to learn to use them.
Where ca n the reader get a ll of the
free programs tha t are available? Whal
books are best to learn to use
FORTR AN .. , BASIC , .. etc?

BEST uP YET?
We've had several letters from

readers all exeued about the Levy
microprocessor in the June issue lpaoge
106}, saying that this is by fa r the best
microco mputer design yet a nd the
first how·to·build·it uP art icle in any
ham magazine. A reuer f ro m Pete
Sta rk K20 AW, who is ao ex pert in
this f ie ld sil'lCe he leaches it in oollege
and has seYeral books out on con't
put~ and programmiog, was particu
larly welcome.

FACTORY RECALLS

A call came fro m Bill Godbout with
a request that a ll purchasers o f his
Econora m kits (before Ju ne 15th )
drop a card to Godbou t with t he
inlloice number of the ir orde r. It
appears lhat the kit was too good, in.
way. It works a bit too fast fo r some
of the systems and Bill has a retrofit
kit which will fix up any problems
purchaseR may have been having or
m ight eventuallv have. How about
that fo r an adverti ser?

WORD PROCESSING
You'll be seeing a lot 0 1 the ter m

"word processing," SO it will help if
you understand just what this means.
Good luck .,. for in the computer
field it has a wide range of meanings
and when you bring up \Wrd
processing Icen we shorten tha t to WP
for now?) you still have to make sure
that you a nd your friend are talking
about similar th ings.

One person will think of WP in the
conte xt of setting type for a book ~
rnag,lzine. It is being used for this, and
such uses will be growing rapidly. In
this case you set VOUr \Wrds on a
video terminal and theo, when you are
satisfied, you can put them o n tape 10

be set by a phot o typesett ing u nit .

Th e use of a video term ina l allows a
lot o f fle ~ibility. With a good WP
program and some "iotelligence" to
use the program, you can moye char·
acters, words, sentences or even par.
graphs MOUnd as you please. Once
you are done , you can have the
finished work printed or put on some
memory medium for later prin ting.
Th is is one very good application for
low COS I microprocessors.

Your WP program can be made to
justify hnes o r to have them lit
around illustratio ns, as in magaz ine
pages. Some magazines and news
papers are using such systems to set
and afTange whole pages at a time.
These systems are not ine~pensive. ..,,,-

Perhaps you cao see why a secre
tary or • businessman \Wuld go lor a
WP syuem , .. the savings in typ ing
letters can be enormous. One erro r on
a letter .. , or a change in a ship ping
date ... does not force the whole
leiter to be retyped. Sentences or l!\/en
paragraphs can be held in memory and
put in letters easily. It is lhe invent ion
that could do awa.,. with the type
wri ter.

Suppose VOU want to send essen
tially the same letter to fifty fi<ms lor
congressmen!. A Iypiu had to type
OUt the f ift y letters before . .. now
the WP system w ill turn them OUt
Quick ly with but one typi ng. Yo u can
even have the mailing list in memor.,.
and tell the processor to send one
letter to each on the list. A ~em
along this line is used to generate
those letters v.toich appear to be ty ped
di rectlV to VOU ... ReMJer'$ Digesr is
big on this idea . Blanks are left in the
letter form to be filled in by the
p rocessor with you r name and
add ress.

Ho w much stock woul d you bu y in
a typewriter company when you can
see word processing Orl the _.,.?
We're looking at possible video
terminal prices 0<1 the order of S500
(event ua ll.,. hall that ) and line printer
ones of $1000, which can handle
dozens of terminals lor all but large
scale production of form letters.

CRED IT DUE

Several reade rs have asked abou t
the Bio rhythm computer program I
mentioned as being available in my
rl!\/iew of the MilS Altair Convention.
I got my copy from In-Touch Systems
of EI Paso and m.,. t hanks to Richard
Bandat for his COflsideration. I also
got three business programs, b ut
haven' t been able to use them as yet .
The 73 u P lab is just now being
finished .. , once it is in shape we' ll
have a lot of equipment up and
run ning and be able to sta n test ing
out prografTS for possible distribu tion.

Recent equipment received lor the
lab includ!l1 two Imsai compute~, a
MilS d isc svstem, a Burroughs video
terminal , and a WiI\Iemate Jupi ter II
computer. The Jupiter is on test by
John Craig.
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PROM Memory Revisited

- - getting back to May's CW blockbuster

Photos by A'-n S....'I$1ah... WA6AWD

~ 92

so me specifica tion sheets and resurrected old
ham magazines loo king for rela ted articles.
\'wtlen I first started, I had no idea what
exactly I wanted or where I was going. All I
knew is that I wanted a kever with a CW
memory and that I had several articles I
could use for reference.

My first attem pt at building a keyer/
memory was a 256D-bit keyer/ RAM memory
which utilized ten 256-bi t RAM s. Memory
retrieval was either automati c, using a
decade counter and decoder to selec t the
appropriate chip, or man oal, using a ten
pos it ion thu mbwheel switch. An LED read
out let me see which RAM was being
programmed or read. My first attempt was
about 90% completed and operating before I
found that I was programming the same
information into the RAM memory every
time I turned on the power.

At this point, I de termined that my CW
o perati ng habits did not require the versa
tility of the RAM and that my memory
requ irements could be satisfied with one or
more programmable read only memories
(PRO Ms). Although the control logic for the
read modes are similar for RAMs and
PROMs, PROMs offer a non-destructible
memory (within their recommended oper
ating parame ters) after their initial program
ming, without the need to freque ntly refresh
the memory as is necessary wi th RAMs.

My next CW memory was a self-contained
1024-bit PROM memor y utili zing fo ur
256-bi t lntersll PROMs l . This was so suc
cessful that I deci ded to integrate the PROM
memory with the WB4VVF accu- kever? .

The memory was increased an additional
1280 bits for an effect ive memory capac ity

progra m, and generated considerable
interest.

Here was a piece of equi pment which
would complement my keyer, be fun to
operate, and store these often repeated parts
of the QSO.

Dur ing the following weeks, I sent for

\

T he though t of using a ON memory did
not occur to me until Greg Kordcs

WA6EEB demonstrated his keyer/memory
at the local radio club (Newport Amateur
Radio Society, NARS).Greg's keyer/memory
utilized a 512-bit random access mernorv
(RAM) which was easy to operate and
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Fig, I. Block di,/(/'<lm, kl'yer!m('mory. FiQ 2. 256-bit PROM memory.

of 2304 bu s (2304 bits > 2 x 1024 hils +
2 56 bits}. Memory expansion is simplified
by adding additional memo-res as the
reader's memory requi rements, space and
pocke tbook allow.

The keyer/ memo ry described is com
pletclv self-co nt aine d an d is designed to
driv e grid-b lock keyed tran smitters with
key-up voltages not exceeding -100 volts.

Fig. 1 sho ws a si mpl ified hloc k dja~anl

u f the kever /mcmorv.
Memory

The PROM memory sccru« (boards 4 f,)
contains one to three mcmcev hnardv lI\ ing
two Inll' rsil PROMs, an 1~' ~ 600C (:?5 (,·bi t,
32 WOJJ~ by 8 Im s) and/or an IM 5603A
(1 02·' hit , 256 wo rds by 4 hits) as memo ry
clcmcntv.

A 256·hit me mory, used as a CW
identifier, contains a " master cloc k" for the
memories. Both memory boards are laid out
for a clock, but the components are not
installed on hoards 4 an d 5. The schema tic
of the 2501)I t memory , Fig. 2, shows the
sim ilarities 10 logic between th is and my May
article . 2'i6.. bit PROMs programmed for the
previous me mories can he used .

SAVE $80,000.00 IN CRYSTALS
LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS

UP TO $60.00 OFF MANUFACTURER'S PRICE

•

• •• •
• •
• •

_.
• •

Call 313·971 ·0888

WHAM O· 10

10 channels
30·50 MHz
146-174
440- 512
CE's Pnce - 5278.95

MCP 1

16 channels
3 1.18- 5 1.655
151.1 8-171 .655
451 .18 -471 .655
CE's Price - S399.95

1:
,.
Communications Engineering

• P.O. Box 473. Ypsilant i, MI 481 97
Cable Address: COMENG

OPTISCAN

10 channels
30·50 MHz
150·170 01" 140-160
450-470
490·510
CE's Price - $339.95

We now carry a comp lete stock of CB equipment available at discount prices. 24 hour
Mastercharge-BankAmericard order & in formation tine 616-775·088 1. Certified check or
charge card on mail orders for Immediate Shipment. Dealer inquiries invited. Michigan
Residents add tax . Foreign orders invited. Write or call for free catalog & specifications.

16 channels
30-50 M Hz
146-174 M Hz
416·51 2 MHz
CE's Pr ice - 5296.95

master charge
T", """_C

9 3 :..:td



The 1024-bit memory con tains approxi
mately 90 characters of memory. Th e co n
tr ollogic for the I024·bit PROM is such that
t wo S12-bit programs can be selected by a
front pa ne l SPST program select switch
(Al B), Re moving W5 o n the mother board
(Fig. 6) and W3 on the 1024-bit memo ry,
and addi ng W2 and W4 on thc 1024-bit
memory will enable the entire 1024-bit
program instead of two 512·bit programs.
Looking at the schematic o f the 1024·bit
memory in Fig. 3, notice that thc method of
addressing the PROM (U3) and U4 is slightly
different than tha i of the 256·bit memory,
necessi tati ng a change in the program ming
format for the PROM . The la rger PROM
requires eight programmin g cards,

Except for a clock, the memory boards
arc completel y self-contained with ~tartf~top

circuitry, address counters, parallel to ser ial
conversion and PROM.

Memory retrieval for all memcr tcs is
init iated wit h the appropriate program select
push-but ton switch. The program( ~ ) can be
stopped at any point with the stop push
button switch.

SidrtonefTransmitter Keying Circuit ry

The keying circuitry in Fig. 4 is essen
tially the same as that of my May article,
with the addit ion of U2, an NE555 timer IC
whi ch is used as a side tone oscltlator.:' and
its cont ro l transistor 0 2. A small speaker
may be mounted on the board or the chassis,
or connected t hrough the externa l speaker
jack [as illustrated ],

Unused digital inputs [pins 2-5) must be
grounded to prevent the transmitter from
being keyed. Since no provisions have been
made on the board or mother board for
ground ing the unused inputs, the output

pin ( ~ ) of Ul (3 , 6, 8 and 11 ) corresponding
to the unused input (s) are not inserted into
the socket.

Keyer

This oosnrcn is " up for grabs." The
reader may use h i ~ favorite keyer circ uit or
the accu-eever which is adequately covered
in the 1974 AR Rl Handbook. of

My adaptation of the accu-kever Is vir

tually ident ica l to the original with the
exception of the board and removal of the
power supply components (C3, C6, CR 2,
R13 and VR1 in the ARRl Handbook ).

The speed controls for th e kev er clock
and memory clock can be ganged or
mounted separa tely. I chose to U!>C an SPDT
switch and use both techniques (~ i ng l ef

double). If your kever utilizes a nonsvn
cbrcrcus clock, the me mory master clock
may be used for your kever also.

Power Supply

The 5 vo lt supply illus trated in Fig. S
satisfies t he power supply requiremen ts of
the keyerfmemory , supplying 6()()'900 mA
with all beards in place.

A~ can be seen in the photograph, I used
a 6.3 V filament transformer for the 5 volt
supply . These t ransform ers , when used with
5 volt three-terminal regulato rs, do not
provi de enough unregulated voltage a t the
input of the regul ator to work sa tisfacto rily
at nominal line at high supply curren ts.
There also seem to be large variations
between similar transformers. The previous
PROM memory was marginal at low line
while the kever/rnemorv did not begin to
regulate un til 12 5 V ac line voltage. No
problems wit h the keyerfmemory have been
exper ience d opera ting a t 9 S V ac with th is
transformer. For thi s reason and to keep U1 's

dissipation low, I did not replace the uans
former . However , good des ign dictates a
transformer with a secondary voltage of
7.5-8.0 Vrms and ' would recommend usi ng
it.

Construction

The kever/m emory is housed in a BUD
12" x 7" x 4 " aluminum minibox. The
ma jori ty of the components are mounted on
six single-sided 5lh," x 3" glaw-epoxv circuit
boards. The boards are fab ricated to fit
standard Hj-pln card edge connectors with
.156" spaci ng. The boards, in turn, plug in to
a 6" x 3}S" single-sided gl ass-epo xy mother
board mounted against the fro nt panel with
mat ing \o.pin card edge connecto rs.

U~i ng this modular approach, I have
changed individual circuit boards and revised
the mother board without affecting the
front panel wiri ng. AI!>O, the boards may be
quickly removed for repai r o r inspection in
just a few seconds.

The boards, in order of their appearance,
are as fo ll ows:

1. WB4VVF accu-kever .
2. +5 volt logic power ~upply.

3. Sidetorejuansmt ner keyi ng
circui try.
4. 256/1024-bit PROM memory.
5. 256 /1 024-bi t PROM memory.
6. 25 6· bit PROM mem ory/CW iden
ti fie r (includes the master cloc k for
boards 4, 5 and 6).

The power transfo rmer , fu se holders, ac
connector, panel switches and controls are
mounted on the aluminum mimbox .

There are 27 integrated circuits and
approximately 68 discrete components.

Again, sockets are advisable due to the
cost of th e integrate d circ uits and PROMs.
They not only speed troubleshooting when

I~
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NEED HARDCOPY?

If you are one of the many computer

users who wants hardcopy pr intouts,
but can't afford any of the available
machines, your troubles are over. Our
PR40 is a universal printer that gives
you clear easy to read hardcopy like
the sample on the right with almost
any computer. Our pr inter operates
from any eight bit para llel I/ O port.
The printer has it 5 own character
generator and memory buffer. This
means that the computers only job is
to feed data when the printer is ready.
No special program is needed in the
computer to convert the data to a
form that the printer can use as each
character is printed. The PR-40 is easy
to use, easy to interface and easy to
afford.

* SWTP C PR-40 RLPHRNU~lER IC PRINTER *
* 40 CHRRRCTERS / Ll f~E

* 5 X 7 DOT MRTR I ~: H1PRCT PR I NT
* USES STRN['RRD ;, 7/8 " CALCULATOR PAPER
* 75 LI NE / MWUTE PRINT RATE
* RUTOl1ATl C RIBBON REVEF:SE
* 64 CHRRACT ER ASCII CHARRCTER SET
* 40 CHRRACTER LINE l'lEMOR'r'
* TTL, SWTPC H :(I(1, t1l TS COMPRTI BLE

PR-40 LINE PRINTER KIT• . . . . .. . .• . . . . . . .$250.00 PPd

HOW ABOUT PICTURES?

Games are more fun with pictures. Now you
can add graphics displays to your game pro
grams and on any type computer. Our GT·
6144 operates from any eight bit paralle l I/ O
po rt . It has it s own self contained memo ry,
so memory space for t he disp lay is not robbed
from your computer. The 9% x 13 circuit
board contains all you need to produce a
graphic display like the o ne of the starship
" Enterprise" shown o n the left . Kit is less
power supply, or chassis.

GT-6144 GRAPHICS TERMINAL KIT • .$ 98.50 PPd

~----------------------------
I k now a bargllin when I see it. Send the following :

So uthwest Techn ical Products Corp_

Box 32040 , San Antonio, Te xas 78284

0 6800 Compute,

D GT-6 144 Graphics Terminal

N AME

ADD RESS

CITY

$395.0 0

$ 98.50

ST A T E

o PR-40 Pr inte r $250.00

o Just dilta if reel

ZOP



••

L~=~:::rh-': :
"""'''O'''",~'''

m't~!'f" • ' ,'-'••...

" ) -.
_t~)

. . ...."0.." ... "

•

•

.,....,
•,'61>0,' ,11 '", _ _
• m"ol' ," v,.."'"
• ...-." "'''O.' '~ ' f~... .. . . e.oc. I

".
'" ~ ~o""" ~G • •o,""f(lOl

~

:~I~
,.., . ri

0 • ~.•
0 0 0 +1..

I~
•

0 ..,
.~ ••,

ffi\l
0 0.., , , ,

•
""

, ~ oce" . ..u
l """' 0$y • • ", "O< fOor,," . ,,"" ro

" " o G

Fig. 6. Mother board.

~...
o...

" .."

•

:J"E§>-O"~ ~ ... ct OOtS(I , .
>- ,
~ ,

v · .
~

"' o •.~
~. ,..l1-L 1.

, "
' ·'0

,.

•

"8 >-"""n~ .. ~....
J r >--,

1'1'"
Fig. 7. Front ponet wiring.

" "
~ " ,,,.,,•• Fig. 5. 5 volt power wpply. If a center-l opped transtocmer is used, remove

...""" diodes CRI and CR1, and connect accordingly.

0 ••

->

the need arises but also avoid overheating
dur ing the soldering operat ion.

AfLcr assembly, check the power supplv
voltage before plugging in the remaining
boards.

If all parts were purchased new (based on
the Cramer, Newar k, and/or Allied ind ustrial
electronics catalogs) and you built your own
prin ted circuit boards averaging $6 apiece,
the total cost would approach $225 . My
total investment, purchasing most of the
parts at electronic discount jsurplus stores in
the Costa Mesa area, was Sl00. It could have
been lower but I made some mistakes along
t he way and changed design in midstream
more than once.

Printe d Circuit Board s

The art wor ks for all beards were pre pared
at home using commercially available
ar twor k aids. Th ey were ta ped 2: 1 and

photographically reduced at a local photo
shop. The artworks were small enough to
reduce two on one posi tive, cutting costs a
bit.

Usi ng direc t posi t ive photoresist-coat ed
boards available from the Vector Electronic
Cp. (CU70/45W E.] R, 7" x 4 V!" 1f16"
single-sided glass-epoxy ], tile boards were
exposed in my darkroom (bathroom) using a
positive. Following the inst ruc tions that
came with the boards, I was able to make
som e very outstanding circu it boards.

After CUll ing and drilling, I tin-plate the
finished board with Shiple y LT·2 5 chemical
plating solut ions.

I usually get better results e tching with
ferric chloride than with ammonium pcrsul
phate .

With careful planni ng and the above
ma terials, I can produce a production
qua lity boa rd for ap proximate ly $6, wh ich

includes the photograph ic reduct ion of my
artworks.

Programming

All of my PRO M memories have utilized
Inte rsil bipolar PROMs whusc programming
procedure for ces a resistive sha ft through the
junction of one diode in the memory cell,
resulting in a logic 1 at selected locations in
the memory as determined from the user 's
program. Once the memory cell has been
programmed to a logic I , that bit cannot be
altered (reprogrammed).

Althou gh design date sneers an d applica
t ion no tes are available from th e manufac
turer and distributors wh ich describe the
programming procedures (elect rical) in
detail, the reader will probabl y take advan 
tage of the custom programming services
offered through the manufacturer or
d ist ributo r. Pro gramming methods vary from

•

I

'"I

Fig. 8(a). PC board, 256-bil

PROM memory ( full size).

Note: PC bo;.Ird$ ilr, top vie_.
Of iI$ vievved from the com·
ponent $ide. Component lay·

ou" are bottom views. or '"
viev.ed from the circuit $ide.
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Fig. lO(a). PC board, +5 110ft
power supply (full size).
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Circuit boards. Clockwise, from upper left: 1024-bit PROM memory, 256-blt
PROM memory w/clock, 256-bit PROM mem ory w/o clock, +5 V power
supply, stdetoneltransmitter, Accu-heyer.

Stan dard spaci ng should be used in
writing your program: 7 bits for a word
space, 3 bits for a letter space, 3 bits for a
dash , and 1 bit for a dot .

Conclusion

The size of t he memory and the PROM (s)
used depend enti rely upon how complicated
your memory access is, you r pocketbook,
and you r CW ope rati ng habits. PROM
memories, because of their nature , are n ot
versatile. For the CW operator requiring a
versatile memory, PROMs are not the way to
go unless a large memory is used which can
be easily accessed. The more complicated
your access scheme, th e more complicated
the memory man ipu lations dur ing a QSO.
Memory access in my case is through push.
button switches, making it fast and fairly
foolproof.

There have been about a dozen "good "
articles on kcvers with memories which have
appeared dur ing t he last three to fou r yea rs,
and ye t none of th em has really sat isfied
my memory requ irements. They were, how
ever, invaluable as food for th ought. The
keyer/memory described in th is art icle is the
resul t of reading and partially bu ildi ng many
of these art icles which have appeared in 73,
Ham Radio and QST.

My pr imary pur pose in writ ing this article
was to demonstrate ano ther method of
bu ilding a CW memory so that, if one was
interes ted, he could use this and o ther
articles to build his o wn, tailored to his
o p e r at in g hab its. The keyer/memory
described has been designed spec ifi cally for
my CW operating habi ts an d is not mean t to
be a " be tter mouse trap."

There is little difference when swi tc hing
from " fist " to memory other than character
and letter spa cing. No one has noticed a
differen ce to da te, or commented o n it if he
has.

No RFI problems have been encoun tered

TION S CAREFULLY AND FULLY
UN DERSTAND TH E ADDRESS
ME THODS AS PROGR AMM ING ERRORS
CAN BE COSTLY. Th e quoted prices from
R. V. Weatherford incl uded programming
cos ts and they supplied the pr ogramming
cards and instructions.

•

- e-

ma nufacturer to manufacturer and fro m
type to type so that the rea der will have to
do som e homewo rk and some independent
research in selec ti ng PROMs. Send fo r the
desi~ data shee ts and application notes
corresponding to the PROMs selected.
READ TH ESE PROG RAMM ING INST RUC-

~ 911
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Fig. B(b). Component
layout, 256-bit PROM
memory.

Fig. 9(0). PC board. J024-bit PROM memory (full size).
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Fig. 9(b). Component layout, J024·bit PROM memory.
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Fig. ' Orb). Component
layout, +5 IIOlt power
supply.
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• c:J c::J c::J c::J C c::J 0 L.; :
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6 0 c:::J C c::J c::J c::J c::J ':. :

7 c::J 0 c:J C 0 C C ec"
• 10 0 0 C 0 C c::J ~ _

, I c:J 0 c::J c::J c::J C CJ =_
I. CJ c::J c::J c::J 0 c::J c:::: .5 
II 10 0 c::J C c::J 0 0 0

120ClOCCl Cl Cl CJ
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I . CJ c::J Cl Cl Cl Cl Cl ~_

15 Cl Cl Cl 0 I;:) Cl CJ ~_

16 0 Cl CJ <:::I Cl Cl 0 ~:

11 CJ Cl c::J CJ Cl Cl c::J c:= :
I ' 1 0 c::J 0 Cl CJ O::::::l ' _

I' i c::J c::J c::J c::J 0 a ~ ~:
Z{) I c::J c::J 0 c::J c::J Cl..... ~. _

21 Cl Cl 0 0 c::J Cl C.J t::! _
12 c::J Cl 0 Cl 0 CJ r--J <..? :
21 0 c::J CJ 0 c::J c:::J U c:; :-
~ I ~ ~ ~ ~ ~ ~ ~~ :
l'I 0 0 0 0 Cl 0 0 c::J

11 c::J c::J c::J Cl Cl c:::J 0 Cl

2t I CJ C c:::l c:::l c:::l c:::l c:::l c
c:::l c:::l c:::l Cl c:::l c:::l O <::;
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Fig. 13. PROM programming. (a) The data bits are programmed first on
256-bit PROMs right to left, 00 through 07, followed by 0-31 words, top to
bottom. Do not program the first two data bits, but leave at 10gical0. One
program card is required for 256-bit PROMs. (b) The words, 0 throuqh 255,
are programmed first on I024·bit PROMs, top to bottom, for a total o f eight
programming cards followe d by 00 through 03 bits. Do not program the first
t wo words, but leave at logical O.
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BURROUGHS model D8565
computer display terminal

THE TERMINALS WE OFFER ARE NEW ANO UNUSEO, IN ORIGINA L CARTONS.

This display terminal has an integral controller, B/W ca thode ray tube and keyboard. The system has a serial
I/O interface for communication and an I/O interface for a printer. These units employ standard Motorola
RTL Technology.

»

."",,,\,, ...........
, .. 'O'O .. 'O'O~-

• •

~ DISPLAY (PIN 4802-1095-5011 FEATURES'

• 17" 81W CRT
. 41 lines of data
. 52 characters per line
• Characters are generated by a diode matrix

"graphic" techniqu e
. 21 specia l push-buttons wired for a program call up
• Bright ness Contro l
• Self-conta ined power supply

~ KEYBOARD (PIN 4802-1115-501) FEATURES:
• Reed switch technology
• 54 data keys
. 28 special keys detachable with cable /

• •
••

I

~ LOGIC UNIT (PIN 4802·1157-502) FEATURES,
• '024 by 6 bit co re memory
• Printer 110 interface
• Communication 1/0 interface

e POWER : 115V, 50/60 Hz, 500 Wotts

WEIGHT : 210 Ibs. (including logi c unit,
keyboard, d isplay and cables.)

SHIPPING WEIGHT, 238 Ibs. F.O.8. our
warehouse.

SPECIAL PRICE:
ORIGINAL, UNOPENED CAR·
TONS - NO CHECKOUT OR
WARRANTY (DUE TO
STORAGE, YOU MAY EN.
COUNTER LOOSE BOARDS,
LOOSE OR TARNISHED CON
NECTORS. ETC.• WHICH MAY
REQUIRE ADJUSTMENT)

$495.00

COMPLETELY CHECKED AND
OPERATIONA L WITH 30 DAY
WA RRANTY AND DOCUMEN
TATION

$795.00

AST/SERVO SYSTEMS, INC.
20 REPUBLIC ROAD, NORTH BILLERICA. MASS. 0 1862

617-667·8541

~ '02



SPECIFICATIONS:

8K SC · 8 Specifications:

ALL ADDRESS. CONTROL, AND DATA
OUT LINES FULLY BUFFERED

Clrcuil Board
Double sided, G10 glass epoxy board
Plated through holes. 5 mil. tin minimum
Solder renew 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

Access Time :

Current Req :

Memory Ch ip:

Voltage Supply:

Battery Standby :

Addres s Select :

+ 5 Volt regulated :

Wa il States:

500 ns Max. (225 max
on request)

less than 200 rna per
1024 words maxim um

AMD 91L02 APC (low
power 1K x 1)

+5 to +10 volts

1.5 to 2 Volt,
Automatic power
los s sensing circuit.
Eliminates need fo r
switches.

8 ea . Spst. switches
in a Dip IC package.
(No longer any need
for a soldering iro n
10 change address.)

4 ea . 780S regulators
with individual heat
sinks to run cooler.

NONE! Your wait light
will not burn because
of a memory wai t
state .

Al l ADDRESS, CONTROL , AN D DATA OUT LINES
fULLY BU FFERED

•
QUANTITY, DEALER, AND CLUB INQUIRIES INVITED

•
PLUG IN-COMPATIBLE WITH ALTAIR ~ AND IMSA '-

IC SOCK ETS INCLUDE D
$29 5.00 K it - $394.00 A ssem bled - $2.00 Shi pping and handling

•
'LI MIT ED TO CAPACITY OF STAND BY BATTERY

IIISE.9LSIII
ELECTRONICS
BOX 11 651 , KNOXVILLE, TN. 3791 9

--------------------------------------------------j
Enc los"d is s _ 0 FULL AMOUNT 0 25%: BALANCE C,O.D.

o BANK AMERICAR DI MASTER CHARGE #' _

PLEASE SHIP THE FOLLOWING:

o 8KSC KITS _ @ $295.00 each

o 8KSC ASSEMBLED _•••.•................@ $349.00 each

o MORE INFORMATION AND SPECIFICATIONS

TOl _

STREETr _

CITY STATrEE'- -'ZIP' _

ADD $2.00 SHIPPING AND HANDLING

, J
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hat's hen

- - timing diagrams

D - - - - <m

Timing Diagram Generation

It was evident from Fig . 1
that we needed to know what
the input signals were before
we could start. This will, of
cou rse, hold true for a ny
ti ming diagram we wish to
generate [i.e., the inputs will
be our "known" values, and
the ot her signals - includ ing
the output - will be our
variables, or " unknowns").

We have three signals
coming into the circuit shown
in Fig. 2. These are 81 (Phase
1), 8 2 (Phase 2), and RST
(RESET NOT). As yo u can
see, this circuit has a flip flop ,
and it is very important that
you establish in the beginning
the sta te of that flip flop
(either set o r reset ). Note that
RST goes true (l ow ) in the
beginn ing to put the fl ip flop
in a reset condition. (And , as
part o f the "comments" in
this diagram , the arro w illus-

ware man what a program
and /or flowchar t is to a soft
ware man. All of them will be
easier to read and understa nd
by ot hers (and yourself, a
year from now ) if there are
co mments included. (By the
way, the reference to " hard
ware" and "so ftware "
shouldn' t imply that this
discussion is aimed to ward
co m pu ters. We're dealing
with digital electronics, and
that covers a wi de range of
eq uipment and applicat lons.)

that an oscilloscope display is
also fro m left to right with
respect to t ime. )

The diagram illustrates the
inputs and o utputs of a
3-input NAND gate .
Assuming we had the three
input signals down on paper
o ur next step would be to
generate the o utput. Reme m
bering the rules for a NAND
gate (that is, the output will
go lo w o nly when all of the
input s are high), we begin
exa mining the input signals
from the left . As long as any
of the inputs are low, the
o utput will remain high. And,
as you can see, the o utput
drops low when all three are
high. Signal OPUT (" OUT
PUT" ) is high, indicating an
out put function is to be per
for me d . INPT (" INPUT"
NOT) is high, indicat ing an
input function is not cur
rentl y being done. And ,
XFER ("Transfer") goes high
to enable the data t ransfer.
The output signal, GATB,
("Gate to Bus" NOT ) is low
when we'r e gati ng data to the
bus.

One mo re poi nt before
leaving thi s basic diagram.
Notice the comments. Now,
it doesn't matter if yo u put
comments with the signa l
mn emonic or wit h the wave
form, as shown. But , it' s a
good idea to do it .. _an d for
a very good reason . Thi s
timing diagram is to the hard-

Secondly, we're go ing to
exa mine a couple of man ufac
turers' diagrams and d iscuss
the interpretation of same.

A Basic Timing Diagram

Fig. 1 illustrates the funda
mental s of a simple timing
diagram. Perhaps one of the
first th ings worth pointing
o ut is the des irability of using
graph paper. This will help
you establish a t ime reference
(by assigning a time period
for each division ) and cer
tainl y help in keeping events
lined up vert ically, which is
one of the objectives.

The arrow at the bottom
of the diagram indicates time
is going from left to right. It's
the only way to go ... there
aren't many things as con
fusing as trying to use a
timing diagram drawn the
other way. (Keep in mind

om -------"~.~";::-I__ __f----
0.0.1& TO
THE BuS

Fig. 1. A simple timing diagram illustrating the output of a
3-input NAND gate.
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A timing diagram is o ne
of several " roa d maps"

for digital circui ts. Aside
from providing us with a
" picture" of what a wave
form should loo k like at the
output of a circuit , it can also
tell us the exact conditi ons
which exist within a circuit
for an y particular instant in
t ime. The latter can be very
h elpful information when
troubleshooting a circuit.
Being able to generate a
t iming diagram to the point
of determining what the
o utput wave for m looks like is
a useful tool in an alyzing and
learning digital circuit s.

We're going to be d is
cussing t iming diagrams fro m
two d ifferent an gles. First,
we're going to take a look at
some of the fundamentals
and techniq ues involved in
generating a timing diagram.



Fig. 2. Generation of a nonsymmetricol clock.
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flip flops are in a reset condi
t io n initially , and the input
fr equency o f 10 .8 kHz is a
sy m me trica l square wave.
(NOT E: Have at least ten fu ll
cycles of the input signal
across the page. ]

Interpretation

There are several tech
niques rega rding timing dia
grams which haven 't been
ment io ned (but are very
com mon) and will help you
in interpreting o t hers. For
exa mple, we've been using
the bar (or vinculum) over
the signal mnemonic to indi
cate the not te rm (e.g., INPT
= " INPUT NOT"). There are
severa l methods in use today
for represent ing the true and
fa lse terms in signal no ta t io n.
Most of them are listed in
Table 1.

Fig. 5 illustra tes seve ra l
t echniques used to indica te
various conditions o r states.
The first line (DA L 0-7)
re p resents the data and
address lines of an eight bit
comput er. The crossing over
of the lines simp ly ind icates
that the data and address will
be either ones or zeros. This
is especially true for multiple
lines (as per t he example) but
ca n also be used for a single
li ne. The signal ca lled SYNC
in the second example is
depicted with a broken li ne ,
which means that the signa l
mayor may not occur at that
pa rt icu lar point. The thi rd
line (ADD R) illustrates the
"settling time" fo r a signal.
(Settling time is the time it
takes for a signal to become
stab le after be ing applied to a
line or bus. ) Th is is of
pr imary co nce rn whe n the
signal is ini t ially applied to a

divided the input frequency
of 2700 Hz by t wo. )

In order to co mp lete t he
t i m i ng diagra m for t his
circuit, we need to AN D
together (through NAN D gate
IC4 ) t he signals T2700 and
T1 350 . O nce agai n, reme m
bering t he rul e that the
o ut put goes low only wh en
t he inpu ts are both high, we
generate the signal C LKA
(which is, of course, a no n
sy m me tr ical clock , o r signal).

Fig . 3 is an int erest ing
c ircu it , a d ivide-by-three .
No te that in t his case we
didn 't show the reset signal
(RST) in the t iming diagram.
Regardless, it 's very impor
ta nt t hat you establish t he
star ting co nditions for the
flip flops (eit her set o r reset ).
The labeling of various timing
po ints (to, 11 .. . rs) can be
very useful for referen ce
wh en discussing t he diagram.
Also notice the "com me nts,"
the period o f t he input wave
form (7.716 usee), the period
of t he o utput waveform
(23. 15 usee), and the arrows
ind icat ing which t ransit ion
caused wh ich cha nge of sta te.
The divide- by-three funct ion
of the circuit is evident when
you see that it too k three
cycles at t he input to develop
o ne full cyc le at t he o ut put.
(If yo u haven 't seen t his
circuit before, and you find it
interesting, it's suggested t hat
you examine it more close ly,
beca use it is d efini te ly a
t ricky littl e devill ]

Fig. 4 is an "exercise"
circuit for those of you who
woul d like to try your hand
at generati ng a diagram from
scratc h. Th e "a ns wer"
(timing d iagram ) is shown in
Fig. 6. Assu me that all three

inversion of 02 (through le2)
and generate the clock for the
JK flip flop. On the trailing
edge (or " down-clock" or
"one-to-zero transition") of
02 t he flip flop will change
state. It started off in the
reset condition (because of
RST) and is clocked set [i.e.,
o o ut put high , and 0 low)~

the first trailing edge of 02.
And, as you can see, it is
toggled (change of state ) two
more t imes during t he dura
tion of t he di agram. The
out puts o f t he fl ip flo p a re
labeled T1 350 a nd T1 150.
The signal names in t his case
are derived from the fre
quency of the output , which
is 1350 Hz. (The fl ip fl op

trates this.]
As a suggestion , why don't

you take a piece of paper a nd
cover the waveforms below
the three inputs, and we'll see
if you can anticipate the
outputs as we go along (or
better yet, draw them on the
paper).

81 has a period of 370
microseconds. If you grab
your handy-dandy little cal
c u l a t o r and take the
reciprocal of that , yo u should
come up wit h a frequency of
2700 Hz. The ANDing of 01
and 02 (through NAN D gate
rcn produces the signal
T2700 . So much for le l . . .
and doing it fl rst was strict ly
arbitrary. Now, let's take the

Fig. 3. A divide-by-three circuit. Fig. 4. Exercise circuit .
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analyzing logi c circuits. It's
like anything else • . . the
more you use it, the better
tool it becomes.

If you've been wai ting for
the punch li ne regarding " the
illogical charac teristics of
logic circuits," I'm afraid
there really isn 't one. But,
there are times during the
course of troubleshooting a
digital mons ter that r (and
others) have been kno wn to
throw up their ha nds and
scream, " Is there really any
t h ing logical about this
me!>!>! ??" Usually, after sitting
down and analyzing the
" mess " (with a timing
diagram , or other means). we
fi nd tha t there ls. •

Low True
Condition

STRB
STE P
NEADR
CRST'
INTF L
"INIT

Fig. 5. Some miscellaneous techniques.

IT] ... ----- -, ... e , '..' .,- - <- $I' - - <,...,..It
IT] _00. [F= Ann~ vAL,n []

IT] I O ~- .. /

High True
Condit ion

STRB+
STEP
EADR
CRST
lNTF
lNIT

' 0 " " " ,. ? ',- '! '/ ',' ',., , , , ,, • , , , , , ,, , , , , , , , •
-U'~'+O-

IO ' . ~ .

Io----I..~ ._

,.
r r , '<Cl.1...

"C ~'
,

~

.~ OIC) I

~

Table 1. Examples of signal
notation.

Summary

Timing diagrams are just
one of several useful tools for
eva luating, designing, and

line, and therefore the fourth
line lflus tra te s another
method of showing this, but
only at the begi nning of the
signal.

The complete Computer System
that requires just a keyboard
and TV monitor for use.

The MICRO·AlTAIR is:
The hardware - video terminal mtertace board , CPU /ROMI

RAM beard . 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 powertultool:
THE SOLUTION BOX FROM POLYMORPHIC SYSTEMS.

Applications include smart terminals, data acquisition systems,
games, accounting, front-end for a larger computer-anywhere a
little processing is required .

COMPLETE SYSTEM ' EXCEPT FOR MONITOR AND ASCII KEY
BOARO j $575 .0B KIT. DELIVERY 6B DAYS - SERIAL 110 AND
CASSmE OPTIONS AVAILABLE.

INTROduciNG TIlE

MICRO-ALTAIR

POLYMORPHIC SYSTEMS

Fig. 6. Timing diagram for exercise circuit . Hopefully your
diagram came out the some as the one shown here. Let 's
discuss it briefly. Flip flop # 1 divided the input frequency by
rwc, and we came up with 5.4 k Hz. Flip flop #2 divided the
5.4 k Hz by two and we now have a frequency of 2700 Hz. In
order to make this circuit work you must take the input
conditions to flip flop #3 prior to the trailing eaqe of the IT
clock pulse {t.e., a low should have been clocked to the "Q"
output, as shown here), The high output (EH) from flip flop
#2 won 't be clocked into flip flop #3 until clock t2. This
circuit has generated a frequency of 2700 Hz at four different
phases. Consider signal ''81 "as 0

0
Phase, and "61" will be the

IS0° Phose. "S2" is 90n removed from 00 Phose (and is
therefore the 9rt Phose). Signal "<=n" is ISrt removed from
90

n
, and must therefore be the 2700 Phose.

$175.00 assd.
$235.00 assn.

(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 $230.00 asso.
VTI/64 64 character line $185.00 kit $260.00 assd.
VT I/SK Socket kit fo r VTI kit $ 15.00
Delivery - 30 days
Analog Interlace - 1 or 2 channels of analog output with 10
bits of resolutions (0·10Vor ± 5V with bipolar option) . 6 bits of
latched digital output and 8 analog comparators tor software
controlled AID conversions .
AOAll 1 analog output $135.00 kit
ADAl2 2 analog outputs $185.00 kit
ADAISK Socket kit lor ADA kit $ 10.00
Delivery - 30 days ........... "'""" _ _ ,.. o...... .." op,..,
o\Il ,"K11Ii;lllCl spetJlahons liubjlCll. ell;lng••~fI...t nolM:' . Pl'M:1Ii ;lr. USA .nly
t ;lllt ru lllen!s IIdd Ii ""- ulll II I A4d 5"4 sflipping , fllndfing , Incl iIlsurlnu

737 S. Ke llogg. Goleta, CA 93017
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IMSAI 8080 Kit, $540.00
IMSAI 8080 Assembled, $829.00
IMSAI 4K Low Power Memory Board, $125.00

OTHER
PRODUCTS OF
EXCEPTIONAL
MERIT
The 110 boG"" and printer W"" 1UW'loped
for our i .. -ho ..... com nurd al prom. cb. The )'
a extremfll y ~U. b .. iIt, of h~h quality and
(I £xCflllent (or th" diJlcrimin(JtJnll hobby"" .

MMIModel ~PENER
6 PORTS of parallel which ClIn be IInv combinat;on of i n lind o u t
(software control )
5 PORTS i n and 1 out, 2 in and 40ut ,etc.
2 PORTS _iaIl interface. or 20 mil current loop lind one A5 232 O.
both PORTS . ,t h .,. typol .

Bawd select 11010 9600 baud.
K it price ............•.•.. _.••.•..••.••••••. $219.95/11.o:h
OeCWR ITER LA 36 II 30 CPS printer brand n_ in box from

factory . a i, shipped to your doD' $1116.00

,Itu ). I I. , 9 76

MMI Modtil 40P

4 0 column alphanu"".te: print.... w /PS. ~ and interfacII to
IMSAl/MlTS
Double 51'. print uod... soft_• • control - 1 .2 5 lone. per second.
Assembled price ... .......... ............ ..• , $599.00J8ilch
In trOductory price $519.00 Jeech

TERMS: Cash, check, or money order. we canno racCltp r .ny charge ClHds; h{JW(Jwr your bank will "dv,,~ you the cash 
your payments are the urn• . Meke our your check and mai, to:

m~CAOPA(JCESSOA mAAHET~n[J'l ~nc.
•

Inquire as to quantity' club discounts - lA/SAl products only.



R o bert A. Johnson
5707 - 101A A ve.
Ed mon ton , Alber ta
Canada T6A OL9

Scope

Adapter

for digital timing

--test accessory

Eight Trace

dual ch annel high speed scope
requires a conside rab le invest
ment.

While such a scope wou ld
be most welcome in any
ex pe ri me nter's labora tory,
most of us must set tle for a
relatively inexpe nsive gen eral
pur pose scope . Fortu nately ,
it is ne ither difficult nor
expe nsive to build an adapter
to d isplay multi-channellogic
signals. The adapter permi ts
viewing up to 8 channels of
logic signals simultaneously,
and t hereby exa mination of
t he relative timing be tween
them. Although analog wave
shapes cannot be d isplayed
(you ca n use yo ur scope with
out th e adapte r for this t unc
t lon ], it wil l show the low or
high states, in precise t ime
posit ions, of a ny signals
present in TTL or DTL
circ ui ts.

Almost a ny genera l pur
pose scope shou ld wo rk with
this ada pter, but it is recom
mended that it be equi pped
with a triggered sweep. The
viewing of simple repet itive
signals withou t a triggered
sweep can be frustrating
eno ugh, but attempting to
lock onto one of eight
channels being displayed may
be vi rtually impossibl e. If you
are using a scope without this
feature, I highly recommend
that you consider adding a
new triggered sweep, eo/en if
you do not build this ada pte r.
The attrac tive scope des
cribed by WI)ACR in 73
(November/ December, 197 5)
includes suc h a circu it , whi ch
coul d be easily added to a ny

~ -OFn 't I U IZ " ~

, ""~T '~ ~ .~ ~ •r ,-,f-----i>l'-- ,
,,

P ro ba bly t he most frus
trating problem faced

when design ing d ig ital cir
cu itry is co ntrol of t iming.
After wor king out a design on
paper, one usua lly bread
boards the circ uit to prove it
out. In accorda nce wi th
Murphy 's well-known laws,
there will be several logic
errors whic h will then be
ap pare nt but very el usive.
Depending upon the com
plexity of the design, the
errors may be (but usua ll y are
not ) easily located and cor
rected.

A number of tools are
helpful in t racking down
these problems - the logic
probe and oscilloscope
probably being the most
helpful. A logi c probe estab
lishes the steady-state sta tus
of various points in the
circuit, but tells nothing
about pul se widt hs or repe ti
tion rates. The oscilloscope is
used to visually ill ust rate
th e se w a ve sha pes, pu lse
wid t hs, a nd repeti t ion rates.
What most scopes do not
show is the t ime rela tio nship
between pulses a t different
locations in t he circuit. Some
times th is re la tionship is
cruc ial in searching out a
problem tha t ma y be ca used
by "g li tc hes" (extre mely
sho rt pul ses caused by un ex
pected and unwanted time
o ve rla ps ). Well -e quipped
lab o ra t or ies use special
multi-channel logic scopes for
thi s sort of wor k, but most of
us are not equ ipped with th e
k ilobuc k pocke tbook re
quired to manage thi s. Even a

,

,.... . ,

."
" ... .. .... "". ~

"" 0' '' '''' . . '
, I' ' I' I' ,'J:

Fig. 1. Schematic.
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Note that a 74161 or 93 16
sy nc hr o no us counter is
recommend ed, rather than a
7493 or simi lar asynchro no us
ty pe. It is unlikely that
propagation delays in an
asynchronou s counte r woul d
result in vi ewable glitches on
the sco pe in th is application,
but it is good design practice
to always usc a synchronous
counter where the output
states are decoded and fed
back to the counter.

The adapter may be built
on a small pr inted circuit
board (note the Ie polar ity!)
and install ed inside yo ur
scope. However, it may be
very conveniently enclosed in
a sma ll box which can be
located near and powered
from the digital project , and
coupled to the scope via
cables. You will need the
usual vertical input cable a nd
a sweep-out signal. Many
scopes have an " Ext" jack for
hor izontal input , which is
permanently connected to
the input of the horizontal
amplifier. When the sweep is
runni ng, this also happens to
be the out put of the sweep
generator !

Should yo u experience
diffi cul ty in o bta ini ng a
stable trace, the sweep circuit
may not be advanci ng the
cou nter properly. Try a

Fig. 2(0). PC board (full size).scope. Radio Electronics for
February, 1975 (p. 143), has
another simple 2 tc sweep
circuit. Scope bandwidth is
not critical unless you are
working with really high
speed stuff, a nd a 4 MHz
ban dwid th will let you
examine almos t all you need
to see. You must have a way
to externa lly trigger th e scope
sweep, and you wi ll have to
fi nd the swe ep signal or
blanking pulse to permit
changing the input channels
during the retrace interval.

The circuit itself is very
si mple: A small capacitor
cou ples the scope sweep
circuit to a vo ltage com
parator (you may fi nd it
necessary to adjus t the size of
the capacitor for reliable
t race switching). The sweep
retrace causes a negati ve
excurs ion at pin 3 of the
LM 311, forcing its ou tput to
go high. Each time this
occurs, a 16 stage counter
advances one cou nt. Three
o utput bits of the cou nter are
connected to an eight-to-o ne
9 312 mul tipl exer, which
sel ects each input in turn, and
outpu ts to pin 15. If most of
your work is at the lower
frequencies, use the low order
3 bits of the counter, instead
of the 3 high order bit s
shown. When using th e 3 high
order bits, you may use the
adap ter with a d ual channel
scope operating in the "alter
nate" mode.

A ladder net work com
monly used for d igital 10

ana log conversion is used to
posit ion each channe l on the
screen. The resistors should
be well matched (i.e., 1%),
but satisfactory results have
been experienced with 5%
units. If yo ur display is not
evenly spaced ver tica lly, t ry
swapping resistors in th is net
work for best spacing. The
variable capacitor is used to
com pensate for the scope
input capacitance, and sho uld
be adj usted for best wave
shapes. The output potent i
ometer will not be required in
most instances, and should
not be used unless essential.
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the pin-outs arc identical,
either may be used with the
circuit board shown.

Usi ng your mult i-trace
scope is a delightful ex
perience: You see all of those
signals at the same time, and
can reall y tell what is goi ng
on. Remember that you must
trigger the sweep from the
slowest signal you are
viewing; otherwise, you will
not be able to sync the slower
signals. Also, be aware that
the inputs are not protected
in any way, and connection
to potentials outside of the
proper logic levels will
destroy the multiplexer Ie.
Protect ive diodes may be
added on the input lines to
give marginal security, but
care, plus a socket for the
9312, arc probably adeq uate.

The small investment reo
quired to construct this unit
will be quickly repaid the
first time you usc it to track
down a problem.

Happy hunting! -

different spot in the sweep
circuit first. You may find it
necessary to invert the signal
by usi ng pin 2 of the LM 311
(groundi ng pin 3) if the signal
is reversed in polarity. The
74161 counts on a rising
edge, and reverse polarity will
cause the channel change to
occur in mi d-sweep, with
obvious visible distortion.
You may find experimenting
with the slzc of the sweep
inpu t capacitor to be helpful ,
but be careful to avoid dis
torting the sweep. The scope
will not be as bright as usual,
as the trace is being time
shared among 8 signals. A
slight adjustment of the
brightness control compen
sates for this. The variable
capacitor is ad justed for best
wavefor m using a 10 kl-iz or
higher digital pulse. A 74151
multiplexer is functionally
identical, but not pin com
patible, with the 9312 unit.
The LM 311 comes in ei ther a
mini-dip or TO-5 package. As

,--------------,
Your basic qk RAM
• I

I I

1$88 I
I I
I I
I I
I~ I
I '.'. I
I ''1lIls is a very euy to use 41 x 8 aelK>ry board . I t use. an 8 bit , trio I
I stau data buss, nUng it a natural for adding on to your SC!IolP, 6800, I

6502, 2650, and otlle r aicroprocu.01'S. I n tilt. Monel' , el<perillf:Tlte1'S

I
can evaluate different uPs using a stlllle, general purpose _ry block. I
Tha kit USeS 2112. and runS fro. • single . SV supply, typically draving
750.. The board ca.n occupy any U botIncbry in your sy.t_. As an

I n t ra feature, tha.. boar'is .y be aa.lIy .tacked on top of each other I
u.lng plastic standoffs (4 included vitll tit). This RNl a150 c_.

I vith a 40 pin flat cable connector, vhich is c..-pUlble vl th the pop- .
ular, low-cost JOLT ~icrocoaputer sys tem .

I
"I f eel this is a specially good deal for either JOLT owner. vho vish •
to add inellp&lI5ive _rr, or for uperi...nters vho need s__ry to
help turn. solo processor into. useful syst... It's also ideal for

I SC/NP liPS; in fact, order two 41" 8 boards and ve'll throw in a SCf)tp •
aicrotJrocessor for 110 extra."

BOX 6194 ---- GNrge Morrow •

ALBANY,
CA94706

ON DIsPLAY AT
BYTESttOl"

MT.VIEWCA.
"AFISH OIloT... $YSTEIltS

TAMPA FL

·CALIF. RES. ADD SALES TA X
-MASTER CHARGE - OK
eBANKAMERICAAD - OK

P.O. Box 9 160.
Stockto n CA 95208

The 0rIg\!laJ 8K Low Power Static Memory KIt
StIll at the Low PrIce of '285.

plus $4,50 postage and handling. Ohio res. add 4% sales tax
Sorry: no C.O,D. Send check or money order today to,

In a Univue ™ enclosure
Th e UN IVU[ keyboa rd jinst ru rrenta t jon enclosure IS

des~ned to house your keyboard. keypad. 10 w profile video
display generator. or small micro-processing system. Great for
keyboard ~forse or RlTY applications. too! Special design
feat ures include a 1/1 6" welded steel body of rugged two piece
construction, and an outside removable Flush mou nt ing alumi
num fro nt panel. Over 200 cubic inche s o f rear space is ava ilable
for your self-co ntained power supply and support electron ics.
Ove rall size Iexcluding feet) is 24xI 2:<J" .

The UNIVUE body is coated with ligh t ~ray lacquer type
primerfsurfacer, ready for the oolor co-ordinated custom finish
of your choice.

Sh ipped complete with 23x8" m ill finish aluminum panel,
heavy uut y no n-skid rubber fect , all necessary panel mounnng
hard w'are. and fjn ish in~ t ips. Sh ippi ng weig ht is 17 Ibs. , wi th
FAST dehvery from stock. Absolutely no rock orders!

• •

• PLUG DII'~CTLY I~TO 8800 ... ll800 BOARD COMPATIBLE SYSTEM .
TUANS OH YOUR WAlT LE O 18080 RUNS AT FUll SPEEDI ' LESS THAN
!>20 es ACCESS A"IO CYC LE TIME. LOW POWER (lESS Ttl .e.H 22S......,111:
It 5 VOLTSI ' 100'4 NEW INDUSTR IAL COMPONENTS' EASY INTER FACE
TO liO"'E BREW . 50150 GOLD PtATED EDGE CONTACTS. EPOXY BO ARD
WITH PLATED THAU HOLES' 8K <)r .K WITH EXPANSION ' SOCKET
PROGRAM 4K ... Bit ADDRESS SLOT . DETAILED ASSE MBLY "'!'jO l liEDR Y

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 IP P ING

Get it together!

~ l t O



ACOUST ICAL MODEMS 

ORIG INATE ON LY
USED-UNTESTED

IN WOOD ENCLOSURE
$20.00 ea . 2 for $35

..
ACOUSTICAL MODEMS 

ORIGINATE ONLY
USED-UNTESTED
$20.00 ea.l2 for $35

Bv various manufacturers
- three types shown. No
user selection except when
tWJ or mo re o rdered and
requested to be of same
type.

..
ACOUSTICA L MODEMS 

ORIG INATE ONLY

USED-UNTESTED
$15.00 ea. 2 fo r $25

Phy sical ly fit into Model 33
Teletype.
Manu factured by Paragon.

--

None of the above includes prints. documentation , connecting cords . connectors. Equipm ent is shipped on
an as is - where is basis.

* CARTERFONE MODEL 318 ASYNCH
• Hard wire MODEM
• TTY or RS-232B interface
• Originate o nly
• Up to 300 BPS
USED-UNTESTED 525.00
USED-TESTED SSO.OO

TERMS; Cash, Check , Money Order. Add $2.00 for shipping and
handling. Te/(as residents add 5 % Silles ta/(o

* PENRIL TTY·300 ASYNCH MODEM
TTY BUI LT· IN

• Up to 300 BPS
• Half or fu ll duplex
• Auto answer-manua l originate
• Bell system 101C compatible
USED-UNTESTED 535.00

2 for 560
*' These come with prints.

WE ALSO

HAVE:

1. 30CPS hera-coov term inals
(Univac . Beta, Gu/ton, etc.}
S200.00+up.
2 . T e l e types model 33
$400.00+up
3. Line printers $795.00+up

4. Card readers S200.00+up
5. Paper tape readers and
punches
6. Digital tape cassette drives
7. IBM selectric terminals

WE SELL THE FOLLOWING EQUIPMENT*Mini·Computers and Micro-Computers
DECIPD P
DG/NOVA
DATAPOINT*Computer Periphera ls
Printers. Readers. Punches
Tape Drives. Disk Drives

*Computer Term inals
Teletypes
CRT'S
Selecnlcs* Computer Support Equ ipm ent
Ca rd Files. Tape Racks
Disk Pak Cabinets. Raised
Flooring

* Forms Hand ling Equ ipment
Bursters. Deteever s. Joggers
Inserters, Impr inters*Data Processing Supplies
Continuous Forms. Cards.
Tapes. Disk Paks*Comput er Hobby Equ ipment

RONDURE COMPANY
1224 SECURITY DRIVE. DALLAS, TEXAS 75247 (214) 630-4621 TWX·910 · 861·4985
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7 _ Mo mentarily depress
the PUSH ·TD-PROGRAM
switch to program a logic 1.
(Do not exceed 1 second. )

8. Set the PROGR AM
VER IFY switc h to VERI FY.
The LED will light indicating
a l o g i c 1 h a s bee n
programmed. Set switc h to
OFF.

9 . Repeat ste ps 4 throu gh
8 to progra m the rest of t he
chip.

Only logic 1s need be
p rogrammed as the chip
comes with a ll outputs at a
logic O. Also, by using t he
V E R I FY pos it io n,
pre-programmed chips may
be tested and a t ruth table
made up. •

V E R I FY switch t o
PROGRAM.

LM309K
390 Ohm YO W
680 Ohm YO W
LED
.2 uF e nsc
10 uF 16 V
l 00 uF 6 V
Chas$is RS=270-245
Banana jacks
16 pin D IP socket
Printed Circuit-AS '"'" 276 -024
SPDT AS#275-326
B-position rotary or thumbwhee l
DPDT Neutral Center AS=275·1545
SPST Momentary Con tact push-button

IMO$t parts availab le at Radio Shack),,,
1,
1
1
1
2
1
PC'
51·55
56
57
sa

lines.

Parts list

2. Sci Ihe PROGRAM
V ER IFY switch to OFF.

3. Insert the 8223 to be
programmed in t he socket,
pa yin g a ttent ion to the
location of pin 1.

4 . Se t the ADDRESS
swit ches to t he proper word
to be programm ed .

5. Set t he OUTPUT
swi tch to the out put to be
programmed fo r the co rres
ponding wor d.

6. Set the PROGRAM-

Operation

Recheck all your wm ng
and then program accord ing
to the fo llowi ng inst ructions:

1. Connect progra mmer
to a regula ted 12.5 volt
so urce.

build this simple PROM
programmer

- -

The PROM Zapper

Geoffry w. K ufchak WAJ (JFE
J5 F ourth Ave.
Westover AFB MA 01 022

to a rectangular shape for the
IC socke t to fit snug. Using
the PC board as a template,
mark and dr ill the t wo
mounting holes. Drill a hole
so mewhere on the panel for
the LED and t wo holes on a
side panel for the power
connect ions . Deburr a ll hol es
and cutouts. Apply letter ing
if desired.

Mount all the parts o n t he
chassis with appropria te hard
ware, using insulated washers
wh er e necessary. A few
ground lugs will also help.
I n s t al l th e r e s istors ,
capacitors and LED first,
then wire the o utput selector
s w i tch, us ing colo r-coded
wire to avoid confusion. Then
wire the address and program
switches, the Vee and ground

Fig. 1.8223 PROM programmer schematic diagram.

.~,

~s.. TO O~~. ."
P"'O~U"

0X .. 0

fd.
0
0

'"OFF . 0
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Construction

The programmer is built in
a 4" x 6" x 2" alum inum
chassis. A parts layout is
given, but may be altered to
s u i t you r ow n taste,
depending o n the enc losure
used. All wiring is point-to
point , with o nly one PC
board used . The PC board has
a soc ket for t he 8223 and
also provides solde r pads for
wi ring.

First, layout the top
panel. Then dril l the holes for
the switches and LM309K.
Drill t wo 7/16" holes and file

Q uitc a few art icles have
been published recent ly

in 73 and other magazines
wherein a PROM has been
required. Usu ally a sche matic
like the one in this arti cle is
supplied along with instruc
tions for progra mming, but
not the const ruction of the
programmer . This is the one I
bui lt for program ming the
8223 PROM used in my CW
10. (See 73, July 1976, page
58. ) The 8223 PROM is a 32
word by 8 bi t memo ry
element. It is sim ilar to the
ci rcuit in the Signetics
Bipolar Memories book , but I
a dded a bui lt-in 5 volt
regulator and a low current
LEO to verify the output
programming. The switches
are also somewha t different.
The only power needed is a
regulated 12.5 volt supply or
auto battery .

112
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822 3 PROM PROGRAMMER

13/ 8 fT\ 3 / 160
5/ 32 0 W

EB LM3091<
OUT

-OIMENSIONS IN fNCHES-

a

aCUTOUT FOR
EEeD SWITCH
DEC IMAL
TH UM BWHEEL

1
3 1/ 3 2

~J
1--'9132--1

--------·1

1/80

8 2 23 VER IFY PUSH TO

,..;::.;~ f ~LEO PROG RAM

APPROXJ~"I-' 4
1

---! nl~;7ft -WI .--- Ef.7/~3"""'o-, --·
LOCATION ~
{SEE TEXT! 13116 ' J 13/ 16

I OUTPUT•

I

ffi5 /320

IN

• I• AA A3 A' AI AO PROGRAM

' 0'
1/4 DEB EB EB EB eeL OF F EB

I .I- '/' ...j ,VE RIF Y . I
ADD RESS

3 / A

I

I. 6

31160

-'--t--EB
1-9/16--1

Fig. 2. Paris layout of top panel (full size) with suggested labeling. Hole for LED should ensure
tight press-fit.

ECONOMY KITS
S U PER _PON G TM T V GAME BY
" V ISU L EX" (AS FE AT URED IN JUNE
76 RADI O EL ECTRON ICS) OOM
PLETE KIT IP.S. & CAS ES) . . $150.00
TVT-II W/2K MEM. CAPA BI LI TY
(TVT-I I I) $114 .75
A UDIO CASSET T E INTER-
F ACE S28.5O
MO TION DETE CTO R ( U L T R A -
SON IC) ; A SSEMBL ED $ 1B.75
4K MEM. CA RD 12102} FOR ALTA IR
& IMSAI $75.00

MORE BARGAINS
NSL 4944; AC/DC UNIV. L ED . . S .95
LM 3909 LEO FLAS HER S .99
PWR. X FORM . 115v PRI ; JEA SEC:

9 v, 2 A; 15v , 2.7A; 20v,
.7A; (4 LB) 9.50

M INI XFO RM, PA l : 115v; SEC:
7V,1 ,5A I9 oz.l ... . . . .•. . .. 1.25

COMPUT. CAPS: 11 ,500 M FD .
25W V: S.75; 12,000 MFD. J5W V .B5

SEL F-GRIP M INI T EST PROD .....50

FREE CATALOG
SEE OUR JUL Y AD

ElECTRONIC DISCOUNT
sales
138 N. 81 STREET
MESA AZ 85207

AlOElCO SEM I·CONDUCTOR SUPERMARKET

RFOfVICES
:m3J7'i :III "00 MH•.•• &.50 2NOO1lO . W 11& MH• . • _5."1)
210866 IW"OOMH•.••. .• :m60811&WI 75MH• . • a.5
2OI5!5oB51 :III 11$ MH. . •• •.1$ 2l'I6082 2$W 11$ MH. .. 10-\11$
2N5!i90 lOW 11$ MH. . _ . 7 110 2N6Oll3 lOW 11$ MH. .• I Ull$
:m!>5EIl 25W 175 MH. .. 10.91$ 2Nlll:&t olOW 175 MH. .• 16.30

HEAVY DUTY Re tJiF 'fRS
200 Vol, 100 Amp 008 , , .. . . • , , .. , . . 8.50
200 Vol, Z5Q Amp Dl)9. . " . 12.60
~ Vol' 2 ""'" S,1oI;on Rec"f RCA ..•...... _. . . , . 15 f<>r .•
lOOOVol, 2 Amp Sol""", Rect,f,.. RCA .•....•. _. . . • . '0 I", .•
10.000 V.... Sol""'" RO<t~_ E... 6/; InA .....••. ....••. . 2.\11$

AlDElCO KITS
Dill"" Clock Kit. HlMO" l Monu1n & Stal..... !.Mil '-" onch LE D
......... EIo""" (,,,. indiclllOf . 12 haUf tOlmot witb 2( hall'
....m. S"""n 10IlUI" AM PM icdicalOf. powe< Wpply. p~

loil" ,. jcdicalor. Compi " . wi lh wood groin cobi,,"!. $23.95
l DGlC PRoBE KtT. l fD icdiCil"" $14.95

""Jumbo R ", '" """" bulb _ 61", $1.00
.-..0 O' GI• . a..-R G.ft 5 100 $1.00
2lI9 s... GfftfI, 0. VfI. Of Rod •...• .•. 5'Of S1 ,00
RL2", MoaoRod , ,5Ioo- S1'OO

lfNfRS
IN746 '0 I N759 40(1 M 25 IN412a '0 IN4 764 I , .3f>
10 ..",<ted ' doodoo "" , 'ed .•• . . 1,98

TCI068 SCR . . . _$.65 TTI-',
UPSAI. ...•••. .• _• .110 1400 . . .20 141& __ ..110
~ , •••.\Ill 1401 •.. , ,20 ,.10 •... 110
2"12926"'''' , IO/.\Ill 1403 ...20 1492 .• ,flO
21\i39GO '" 2N39Ol5 . lor\lll 1_ • .25 14121 .• ,60
2N!'>496o.-2N610l1 .•...... JI$ 140& ...•.25 14123 , .1 . 10
FT0601 fEr " " .\Ill 10106 & "'62 . 1.25
40673 .. "" " 1.5!i 1.07 & 7016!i .. 2-1:10
701o.-7lH1taP;nO IP 25 1411 . " ..30 14166 . 1.7&
S5!'iT,..... .. "".. ..75 1413 85 14111 I.3!i
556 ~56!'> I75 7.30 20 74 181 _3 .90
2OO Vol'25 I .OO 1037 .•...50 741112 .1 .50
'N9I( ,IN4I411 10l"'.lIt 7442. 1.10 141113 .1.0&
INJo · , ... . INIO 1010< .• __0 ","",

"" _ .. ""~ '*__ M"~ _"Ii'.,411 ,__• ·d. 15.00
",in. "'tIM, SMld"_ f«~fMop. NrS _ ...

P.O. Box 341 A. L ynbrook N Y 11 563

computer Hobbyists!
Bargain hunt and sell via ON_LIN E

18 issues/year - $3.75
Free sampl e issue

ON_LINE , 2 469 5 Santa CrUl Hw y.
L os Gatos CA 95030

QSL FORWARDING
To US (.11 K,W>-5c per c:.,d. to other h.mt
or ISWls-<k. fO percent d iw:ount to mem-
be", of ptlrticipe,tin9 clubs · just H'nd mc •
lid of ",emben' e.lIs ... ,in, l••ddrfts.

W'IZH QSl S£RVIC£
80. 11981·5.. Tveson, AZ 85131

..lI

LOGIC PROBE KIT

-
$14.95

(p lus shipping)
No ...! A D ig,ta l LogIC P,obe kit at ill ••" l i51,<:
pnc;e . Red . Green, a n d Ye llow ' ,ght e m itt lnS
d ,cx:les sig nll l t h e p . e ..enee o l logle: le~ el 5

enc ou ntered in d'&'lal c ircu Itry. Ut,l ization
0 ' t.anSlsto r and ,nleg'",te d c ..cuil s witching
techniques permit I he OIGAPEAKE·... t o
ind icat e logic 1, logic O. and pulsing e;reu it
cond it io ns. Com p let e k it i nclud ing easy
Inst ru ctions ;10 available now f rom .•.

Chn a pea ke Digit. ' Devices Inc.
P.O. BOX 34 1

Havre d e Grace. Md 2 1018
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TDL IS PROUD TO ANNOUNCE THE REVOLUTIONARY Z-80 CPU CARD,
AN ALTAIR/ IMSAI COMPATIBLE CPU CARD FEATURING THE POWERFUL
Z-80 uP PRODUCED BY ZILOG INCORPORATED_ WHAT'S SO REVOLUTION
ARY ABOUT THE Z-80? A LOOK AT THE FOLLOWING COMPARISONS
WILL SHOW YOU:

Comparison 01 the ZlIog Z-80, Intel 8080, and Motorola 6800CPU chips

Z80 8080 6800

No

vee

No

No

No

No

No

No

space than the 6080A CPU
plus a non-maskable interrupt

in 4· , 8-, 16·bit applications

not app ly to COO orders.)
HOW TO ORDER Just send check Of
money order, or use you r BankAmericard
or Maste rcharge, and you r orders will be
shipped to you postpaid within 30 days.
COD orders must be accompanied by a
25% deposit. Your credit card order must
include the serial ;t of the card ,expiration
date, and your order must be signed. New
Jersey residents add 5% state sales tax.
For more information, send for our free
catalog.

Dealer Inquiries Invited

158- 78 72
17 7 6
10 7 8
-5 +5,-5,+ 12 '5
DC-3MHz O.5-2MHz O. 1-1MHz
1 2 2
4.2 8 4 ' .8

vee No No

vee No No

TECHNICAL DESIGN LABS INC ,
342 COLUMBUS AVENUE
TRENTON , NEW JERSEY 08629

16091 392·707 0

* Includes all 78 machine code instructions of the 6060A and is therefore capable
of running any standard 8080A software without modification.

ADDITIONAL FEATURES OF THE Z-80:
• Up to 5OCl% more through put than the 6080A
• Requ ires 25% to 5()l\i, less memory
• Three modes of fast interrupt response
• Outperforms any other microcomputer

TDL

NUMBER OF:
Instructions
Internal Registers
Addressing Modes

voltage Required
Standard Clock Rate
Clock Phases
Clock Voltage
DynamicRAM refresh and timing signals

withou t slowing down CPU or
requiring additional circuitry

Single instruction memory to memory and
memory to I/O BLOCK TRANSFERS

Single instruc tion SET, RESET, or TEST
ot any bit in accumulator, any
general purpose register, or any
edernal memory location Yes

Single instruction BLOCK SEARCH of
any desired length ot externa l
memory fo r any 8-bit character Yes

Non-Maskable Interrupt and TTL
compatible inputs Yes

Internal sync of inputs and direct
strobe of outputs Yes

to keep TOL's prod ucts the best in the
industry. And our products use only the
f inest boards avail able, prime components,
sockets for all ICs, gold plated edge
contacts and othe r earmarks of a
commercial grade product . And its backed
by a solid 90 day guarantee on parts and
materials.

SAVE MONEY NOW Order both 8 Z-80
CPU card, and one or more Z6K RAM
boards before September 1st , 1976, and
you can deduct 10% on the total cost. Act
now while th is spec ial o ffer lasts. (Does

AS you can see. the Z-80 is a very
powerful and fast uP - in fact its a NEXT
generation microprocessor. And its
available to you in a totally compatible
format, NOW. Just unplug your current
CPU card . plug in the Z-80 CPU, load
a program, and you're up and running 
with a NEXT generation uP. The power
and versatility of the Z-80 is unequalled
in the uP field. and it opens the door 10
tremendous developments in the sta te 01
the art . More powerful. faster, and less
memory consuming versions of your
current 8080 software are just a part of
the possibilities the Z.ao provides. (TDL's
own 8-K BASIC for the Z-60 will be
available in September.]

Each z-ao CPU kit comes com plete with:
• Prime commercial quality boards. Ie

sockets etc.
• easy to follow instruct ions
• Zilog 's Z..ao Manual
• Schematics
• An easy to understand and apply user's

guide
• tDl's Z-MONITOR on paper tape (soon

10 be available in deluxe PROM version)
• And membership in the Z-80 user's

group.

Move up to the Z·80, Only $269,

THE FASTEST RAM? The high speed
capability of the Z-80 demands an extra
fast RAM to back it up, and TDL's new
Z6K RAM board lilts the bill. The Z6K is
an 6K by 6 static RAM with the fastest
access ti me in personal computing - 21 5ns .
lis the only RAM in persona l com puting
fast enough to let the Z..ao run at fu ll
speed with no wait states . If that isn't
enough , it also happens to be one of the
lowest powered RAMs around as well .
Only 150 ma typical current load on the
5V supply. That makes the Z6K run cool
-end perfect for battery standby opera
tion as well. Other so-called "low power"
4K RAM boards can 't compete with these
specs. Its the perfect match for the Z-8O,
and its features and low cost make It a
perfect match for ANY uP. (It's fully Altair
bus compatible of ccurse.i.) Price : Only
$295

WHAT ABOUT QUALITY? All TDl
products share one thing in common 
exceptionally high quality, The quality
starts with engineering that is ded icated
to keep your system state o f the art at the
lo west possible cost . Consider also the
"Qual Division" whose ONLY purpose is



Alldn S. Joffe W3K BM
J005 Twining Road
Dresher PA J 9025

TobIe 1. ASCII keyboard characters which will produce
corresponding Baudot characters. Only bits one through five
of the ASCII character are used.

- - with an ASCII keyboard!

Sneaky Baudot

Character o r Function

A
8
C
D
E
F
G
H
I
J
K
L
M
N
o
P
Q

R
5
T
U
V
W
X
Y
Z
CR
LF
Letters
Figures
Space

ASCII character to match
Baudot code

Cor #
Yor 9
N o r period
r or )
A or!
M or carriage return
Z o r :
T o r 4
& or F
K or +
Letter a or I
R o r 2
\ or <
L o r .
Xor8
60r V
W o r 7
J or li ne feed
E or %
P or Zero
G o r ' or Bell
A or >
5 or 3
= or J
U or 5
Q or 1
Hor I
B or "
- or ?
; or [
D or $

H e r e a r e so me
a p parently unrel ated

items to fit together.

1 . Fro m what I ha ve
heard and co pied RTTY-wise,
nlOst of us hams are no t the
wo rld 's greatest typist s; hunt
and peck sound s like the
order o f the day .

2. The April ' 76 issue of
73 Magazine has a great idea
article on a RTIY gene rator
by WA6J MM.

3 . T here are lots of
keyboard s around but they
mostl y spit out their dope in
ASCII whilst we ply o ur trade
with Baudot.

4 . There are splend id
circuits for ge tting Baudot
fro m a n ASCII keyboard, but
they tend to be exoti c and
mildly expe nsive.

If we are will ing to

compro mise o ur aesthet ic
sensibili ties just a smidgin,
accept hun t and peck as a
legitimate life style, we can
take the ASCII keyboard,
rearra nge the key caps a bit ,
throw away b its 6 and 7 of
the ASCI I code , and feed the
result into the versatile lTV
gene rator of WA6JMM.

The accompan ying ta ble
shows the cross referencing of
Baudo t to the first fi ve bits of
the ASCII code. Naturally
you wi ll have a lo t of keys on
the sta ndard ASCI I keyboard
that yo u will have no use for
as the entire Baudot budget
uses but 31 keys. Notice that
at least two of the ASCII
keys will produce t he same
Baudo t code group character,
which gi ves yo u some choice
as to how to lay out yo ur
revised keyboard. -
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C. L. Rcbertscn KIMRK
6 King Richard Drive
Londonderry NH 03053

Steve Ciarcia
124 Hebron A ve.
Glas tonbury CT 06033

Simple Graphics Terminal

- - using inexpensive surplus equipment

S everal designs have been
presen ted in the past

that would, in one way or
another , allow the d isplay of
graphical data on a CRT.
Alth o ugh these several

• •

approaches will accomplish
the sta ted o bjec tive, each has
the shortco mings of requiring
the bu ilder to fend for
himself whe n it comes to the
act ual o utput device to be

•

used. The graphics dis play
descri bed in this art icle takes
advantage of a group of
re a d y -made subassemblies,
which whe n interconnected
and properly interfaced with
the graphics driver portion of
this project, will result in a
first class graphics display
with capabilit ies far in excess
of those at ta inable with a
si mp le osci l loscope
adaptation or a raster-scan
television readout device.

To illustrate that poi nt,
consider the fo llowi ng. The
raster-scan ho me television
type display, such as that
u sed in severa l popu lar
a lphanumeric dis plays, can be
used . But, t he display is
ove rly complicated an d will
appear as a connection of
blo cks ra ther than as pu re
line segments. Consequently,
since graphics disp lay impli es
a random displ ay, a single
memory cell is required for
every defined loca tion on the
screen, with the block size
determining the maximum
number of locations and
hence, the resolution . T he
finer the detai l required, the

smaller the blocks and the
more memory cells required.
If the complete screen is to
have 256 clements or blocks,
these individua l units could
be defined by four bit X and
Y addresses and 32 bytes of 8
bit memory. The resolution
in a dis play with these few
poi nts would be te rrible.

An 8 bit microprocessor
works best with multiples of
8 bits. If we, therefore, made
a display incorporating an 8
bit X address and an 8 bit Y
address, it would fit nice ly
and be easy to work with.
This display would be of
fairly high resolut ion since it
now has 65,000 discrete
loc atio ns. Th e on ly
complication is tha t it will
require 8K bytes of memory
to store, rega rdless of the
picture being d isplayed. This
will always be the case in any
digital storage sys te m. T he
computer must accoun t for
every dot on the screen (65 K)
and, depend ing on whet her
there is a one or a zero stored
in the memory location
defining that spot , it will
make it e ither black or white.
Ad d itional infor mation IS
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CRT Graphics Driver

The graph ics dri ver is the
interface between the actual
di spla v a nd the micro
processor . It translates the
b ina ry coded coordinates
pre se nted to it through
sof tware ro ut ines to ana log
voltages which position the
C RT beam appropriate ly.
Thi s driver is a fairly sim ple
system designed to draw line
segments with a very high
degree of resolution, yet
requires only beginning and
end ing cartesia n coord inates
to defi ne that line segment.
For example, a line running
diagonall y across the CRT
screen from uppe r left to
lo wer right (-X, +Y to +X, ·Y)
req uires only fou r eight bit
by tes to define the line. Beam
position is proportional to
the analog vottages applied to
the inputs of the deflection
amplifiers . The digital to
ana log converters (DACs) in
the graphics driver convert
the eight bit coordinates to
the ana log voltages they
r epr e s ent. Continu ous
scanning of a series of these
v a l u e s connec t s ma n y
indivi dual line segments to
produce the desired figures or
pic t u r e s o r wha teve r.
Ad dit io n a l c i r cu it r y is
incl uded to assure a relat ively
u nifo rm b e am intensity
regardless o f where the bea m
is co mmanded to go . Al so,
blanki ng of unwanted bea m
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of electroni c subasse mblies
that inclu de all o f the basic
electro nic items needed to
construct the x ,Y d isplay
portion o f this project. These
subasse mb lies include all of
the powe r supp lies, both high
and lo w voltage, the vertical
and h orizontal deflection
a mplif iers, a special yo ke for
the magneti cally deflected
12 " C RT, four PC cards, a
chassis and base to hol d these
subassemblies and a neat
enclosure to hide all of t he
above. Also incl uded in the
package price is a keyboa rd,
A SCII enco ded, with an
enc losure that fit s nicely with
the rest of the equipment .
Comp lete data in the form of
sche matic diagrams for each
subassembly is included. As
received from Suntronix,
these subasse roblles will inter 
c o n nect wit hout major
mod ificat ion to provide the
basic X-Y display . So , fir st
thing to do is fire o ff an order
to Sunt ronix for the co m
pl e te p a c ka ge of sub
assemb lies.

Now the hard part. You
must decide whether y ou
want to build the CRT driver
fro m scra tch or order o ne
from Suntronl x. Whichever
route you choose, you should
read the following techn ical
description anyhow, so put
off t he hard part (the
d e ci sl o n- rn a ki n g] a n d
continue to read.
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line segments that will make
u p the desired display of
informat ion.

It sho uld be noted that
thi s art ic le and the graph ics
display described are the
result of the joi nt efforts of
the autho rs to pull together
the man y bits and pieces of
pert ine nt informat ion and
ideas which a bo und in the
fie ld today. We've d rawn on
ideas, and in some cases used
por tion s, of previousl y
described circuits to arr ive at
t h e fi na l c onfiguration
presented here . Our only
clai m to origina lity is that we
have integra ted th ese vario us
d a t a in to a wo r k able,
practicable and AVA ILABLE
piece of equipment intended
to do a specific task well, but
al so h a ve a degree of
expa n d ab i li t y for n e w
techniques of the fu ture.

So much for the commer
cial. Now it's time to get o n
wit h the descr iption of the
pro jec t. We' ll sta rt wi th t he
basic C RT display, since that
is the easiest portio n. What
could be easier than simply
send ing off an order for a
couple of bo xes fu ll of
alread y constructed gear and
wait ing patientl y for the
order to arri ve ? Well, the re's a
wee bit more to it than that,
b ut not much . Sun tronix
Comp a n y ( Lo ndo nderry,
N.H. and Lawrence, Mass.} is
once again selling a package
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requ ired if gray tones are
involved .

A mu ch better sys te m is
one which incorpora tes this
same high resolution but does
not have to provide storage
for anything o ther than the
actual dlsptaved points . The
o ne described here ls ju st
such a system.

What I ~ Graphics Display ?

Eve rybody knows what a
graphics display is, right ? We
all know that a graph ics
display will all ow us to
o bserve pheno mona in that
fam i liar Et ch- AcSke t c h
forma t drilled into us si nce
k indergarten davs. Using
a p p ro p r ia te inp ut slgnal
co n d i tio n ing, a graphics
display can be jus t abo ut
any thing we want it to be ...
from a simple t ic-tac-toe
pattern to a very complex
schematic o r logic diagra m.
We can even play games such
as Space War and tenn is,
displa y a graph of the curre nt
stock mark et t rends, plot
tem perature and humidity,
and on and on.

That's terr ific. Everyone
should have o ne, you say?
Agr eed . T he fo ll o wi ng
paragraphs will describe, in
sufficient detail, a method
wh ere b y th e a ve ra ge
experimenter can acquire all
o f t he p a r t s a n d
su basse mblles needed to
con struct just such a d evice.
Bas ic a ll y , t hi s gra phlcs
disptav consists of a gro up of
r ea dv- made subassemblies
which, when modified per the
instru ctions conta ined herein,
will result in a ve ry high
performa nce X-Y display .
The readou t device is a 12"
diagon al Tv-like CRT with a
very brig ht green-blue trace.
This CRT has a medium
persistence, which is desirable
in the interests of flic ker
r e d u c t i on . Ad d it io n a l
elect ronics are descri bed to
t r a n ~f orm th e ou t p ut
i n s t r uc tion s from a ny
miera proce ssor into the
an a l o g v ol t a g e s a nd
positioni ng signals used to
actually pro duce the vario us



microprocessor's accumulator
are transferred via the eight
bit data bus to an eight bit
register , A13. Next a Ymove
i s exec u te d a n d t he
a cc umulator contents are
transferred to All. Connected
to these regist ers are two
eight bit DACs, A14 and
A15. The converters free run
and will follow any cha nge in
val ue of the inpu t registers.
Withi n a few microseconds of
data input, the respective raw
X and raw Y voltages will
have settled out and now
represent , in ana log form, the
digita l X and Y coord inates
from the computer. As the
instructio ns implied (X move
a n d Y move], the beam
position changes to follow
this new input but is not
displayed since the beam is
blanked during this period.

The actual ana log voltage
is a funct ion of the 1408L8
DAC. This devi ce behaves like
a program mable curre nt
source set by the reference
current at pin 14. In t his
p a r t i cu lar des ign , the
refe rence c u rre n t is
a p p rox i ma te ly 2.0 mA.
Binary inputs to the DAC
provide t he equiva le nt
fraction of the reference
current at the output. For
exa mple, if the input to the
DAC were 0 0100000, the
output current would be
32/256 of the reference
current. This signal is mo re
useful and manageab le in
voltage form. That' s th e job
of op amps Al and A2. These
op amps are co nfigured as
current to voltage converters
with adjustable gain an d
offset. With an input of
00000000 binary, the output
should be adjus ted to a value
of -2.5 volts. Adjusting the
gain and offset trimmers
alte rna tely wi ll produce t he
desired results. Conversely, an
input of 10000000 shou ld
produce an output of +25
vol ts. This voltage range is
not compatible with the
disp lay deflection amplifiers
as received, and will be scaled
by add itiona l circuitry in the
d isplay driver electronics.
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ordina tes con tinuously. If
there are too many points,
the display will appear to
blink or jitter. The CRT's P31
phosphor helps to correct this
condition by allowing mo re
time between refresh cycles.
Thi s will be helpful to people
with slow co mputers!

Four inst ruct ions are used :
Xmove, Ymove, Xstore and
Ydraw. They are actua lly
fou r output strobes from the
computer which are ena bled
by the transfer of pos ition
data to the graphics driver
s to rage r e gisters . When
Xmove (the I/O instruct ion
out putting data to whatever
out put port is chosen) is
executed, th e contents of the
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used to output the binary
position coordinates to t he
driver eight bi ts at a time ;
f irst an X position, then a Y
po si ti on . Together, these
sixteen bits represent the X,Y
beginning position of a line
segment. Next , the computer
outputs the X,Y values of the
end ing posit ion of that line
segment and the driver un
blan ks the CRT beam to
allow display of this mo tion
between the start and end
pos itions. Since this display is
software driven, the total
number of displayed lines is a
funct ion of the computer's
speed. Refresh of the display
is accomplished by having the
co m p u t e r scan the co-

Fig. 3.
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movements is included.

Input Registers and DACs

The graphics dri ver has
been designed to be driven by
any eight bit microprocessor
such as the 8008, 8008· 1. It
is compatible with any faster
eight bit machine so long as
th c so ft wa rc sca n ni n g
rout ines do no t exceed the
process ing a nd ana log
conversion ti me o f the driver .
Though somewhat modified,
this circui t is based upon a
s im ila r d c si gn b y Hal
Chamberlin and presented in
the first three issues of TCH.
Basically, the design is a
software graphics dr iver.
Computer instructions are

· '.

...

Fig. 2. Vector generator. Nule: A l·A 10 - pin 7 to +5 V, pin 4 to ·15 V,. A 16-A 17, A 21, A22 
pin 14 to +5 V, pin 7 to ground; A 20 - pin 16 to +5 V, pin 8 to ground.
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Fully Assembled and tested - 51 19 .95
Kit . complete parts & PC - $99 .95

PC Card w/inslruct . - S19 .95

~,r;}\ Pl']~rIrlDl']JJ'{2,,!J eDmp;) 111
360 Merrimack Street , Lawrence MA 01 843 61 7-688-0751
Hours: 8: 00 am to 5:00 pm

- ,-----

FLA SH - FLASH - FLASH
the Graphics Driver Units as described on page

11 6 o f this issue . Production unit s will fit the 44 pin
on nector in the chassis requiring only slight rewiring. Comes

co m ple tely assembled on one PC card fully tested a nd
adjusted . Complete instructions with diagra ms included for
easy hookup , We will also make available a kit which includes
all parts and PC card with instructions ; you need o nly supply
t he solder and the labor. These Graphics Drivers are made with
new fact ory components; no surplus or reject parts . The design
is excelle nt and the unit ope rates as described in the article .
Can also be interface d to ANY X-Y Display such as an
Oscillo scope or Video Display , Order no w,

G

PACKA GE DEA L - Fo r the really serious experimen ter we'll make a very special
o ffer - you can buy all o f the sub·assemblies lisred above plus a good 12" CR T. a
muffin (an for cooling. DON'T miss out on this real money-saving buy. The
individual prices for the sub·assemblies add up ro $207.60. You can buy the
entire f)«kage (or tbe very low prier o( $ '75.00 FOB. Shipped only to areas
served by UPS. (Does not include Grsphia Driver}

A

o

E . VERT ICAL AND HORIZ O N T A L
A MPLIFIER Subassemblin - Good for a
con,e~vatlvf' 1 50W compl.. mf'ntary DC
co up le d oulput . Freq . ~e,p. bo?yond 2.0
MHz . Par t . alortl' w o r th man y time. the lo w
lo w p~icl' o ( '24. 9 5 ...... o r both (o~ $39. 95
FOB .

F. CRT HIGH VOLTAGE POWER SUPPLY
- Thit it a reol ' 14 11'1'1' CRT High VOItCII''''
Powe~ ,upp/~ p ro l1dil1lt a ll ro lla,f', n.. , d,d
(or a ny C R I . Oulput , 10 ·J4KV DC, pi...
850 Vd c. min ... 150 Vdc. Ne ..ch input , ot
1'/ 14, 5.0 Vd c , p i ... 15 . 0 VOC and a drl t<r
• i,nal o( app~ox 8 .4 kHz " 1.0 vr"" or
more. All inpult/output. via plu,/ja ck
ca b l" . and f'v,n hat a .acket/cable au y (or
the CRT. A v....y fin" bu y at o nly $29. 95
FOB.

D . FOUR PC BOA RDS CHOCK· FULL OF
GOODIES - Two D/A conV<!Tter.. o ne
IC·/oad..d lo,ic boa~d. and 0 _ mu/tipuIPo.
board_ W.., hIlv, no , che ,""t lc da'a (o~ th , .
b04rch at prf'~n'. W.. w ill ,up ply any d a'"
Wf' obta in to pu~chaM'~' at Wf' ,et II. O (
CO U/'t1l' w hen ~ fj ....Uy ( /lu,", o u t what
thO', .. boa~ch ar.. , ood (o r, th.. pric:e will
c hg n ,1' a c cordin,ly. TIlk , 0 ... fOmbll' now
a nd we'll p~ovide any data w.. ,et tr..e ot
dl(J~lIe. Srt o( 4 $19.95 FOB .

We 're pleased to announce the availabilit y of a limited quantity of various subassemblies which can be
readil y utilized to construct a fantastic visual read-out monitor. Each subassembly is removed from
functioni ng systems and can be used alone or in combination with other devices to produce a SSTV
Monitor, a big screen oscilloscope, a visual RTTY Monito r or even a video mon ito r for use with a computer.
Construction articles using these subasse mblies have been publ ished in 73 with more coming in future
issues. Don ' t miss out thi s time around - order one or several, but please don 't delay - th e supply is
limited. Please call for further information.

C. BASIC C HA S S IS AND MO UNTING
BASE (or 12 " bi,-.c~..en CRT. Thbe ean M
moun'..,d e it her ll41rt ieally or hor£lontall y b :y
rotatin, fro nt prote 90 deve..,• . Co m e. w ith
bate , o n-o(( .w. and in'enti, y con tro l. ( o u r
con'rou (or vert. and horiz . Hat p lent y o (
roo m (or mott any electronic . nI"eded ( o r
yo u r pet project . AII .ubCI"emblie. o ffe red
will per(ectly (it In . pace. providi'd. Wh y t ry
10 cui t he m e tal yourtielO Thi~ cM s, i. will'''1 you concen trate on t h.. eleclronic.
Int' ead o( I h.. metalwork!! Ord"r now (or
o n ly '29,95 FOB , If'" CRT,

B . ENCLOSURE AND BEZEL FOR 12 "
CRT - Thi. it the fro.ti'}l o n 01£ cake, All
o:o m po ne n ll A t hru G (,t per(eo:tly intide
I hi. enclo.u~e, It it h i l1fl ed and ron be li fted
(o~ f1I:lt :Y acce.. to the electronic•. It w ill
~eally dr.... UP an:y pro ject, Meatu,...,.
appro". 22"L x 18 " W " 20"H and wei6ht
appro". 1 0 lb. . Made o( . t e el with a
hand""me blue c rac" ,e fjnith . Get 'e m while
,hey btl. (or '1. 9 5 FOB .

A . ASCll KEYBOARD - Th u i& a 7 bit
pa,...Uel ASCII encoded ke yboard. P/I.... into
the tront of the ch4s," mounting b<ou ,
Make. a I!e~y p~o(e..iont" Vicko Readout
Terminal com b inat IO n. Theu keyboa~dt are
in Uk.., new co ndit ion . ha p(> interconn.., o:Uon
dilta elo:h..,d o n th.., IC·Diad.., mDtriJr PC
boa~d. Th..,y ca n bo? ""'adily uud tor any
ASCII ..,ncod..,d ~equirellU'nt , Similo~ k e y ·
boa~dt, w h..,n aooilable....,1 (o~ almotl two
timet the w ry lo w SUNTRONIX p~ic:e o (
$39. 95 FOB .

G. L OW VOLTAGE POW~'R S UPPL Y - A
....a l b rute u. ..d to ,upply all low volta,""
needed b y Ihl' typica l m onitor. Inp u t .
I J 7 Vac, o u t p Ull: p i"" 1 5.0 Vd c @ 1 0 .0 A ;
min ... 15 .0 Vdc tii> 10.OA ; p lu . 5.0Vdc tii>
more t han 2.0A , a ll ~.. ,uu.ted. M ou nt. o n
t hl' ~ear o( th , B<uie Chau i•. W f'itht appro x
-15 lb•. Only $29.95 FOB .
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Tf't"m s." FUll pr.c. piUS JIJ,pping COif mulf
accolt\Po1ny ortJe,. No COOs. A ll prices
subJ~t t o chilnge WllooUr notice. Pr ice
irll";fudes data p"ckage of schl'",.ria of
dppllcabll' subduemblies. P, evi ous pur·
c hasers cen obtai n this diHd pdckage f,ee o f
ch",ge bV sending L ARGE manild en velope
/9)( IZ} plus 50d in stamps or coin along
with a copV o f o,iginal i nvoice as pr oo f 0'
pu,chaw.
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Vector Generator
The raw X and raw Y

voltages from the OACs go to
the vector generator which
uses C04016 quad analog
switches. These switches are
controlled by Ql, Q2, Q3,
and Q4, a level shifter that
changes the voltages from
TT L levels to MOS levels,
required by the C04016s.
Each swi tch section consists
of a signal inpu t and o utput
termina l and a switch control
terminal. When this control
terminal is at +7.5 volts, the
switch is on, and when the
control terminal is at -7.5
volts, it is off. A OM8800
level shifter could be used in
place of the four transistors
and associated components if
you can find it. The
Sumronix graphics driver uses
the transistor version in the
interest of simply being able
to obtai n the parts readily.

In the quiescent state,
switches 1 and 3 are on, 2 is
off, and the output o f the
vector generator is equal to
the raw input voltage. When a
Ydraw is executed, A20 fi res
fo r approximate ly 20
microseconds and turns off

~ 120

switches 1 and 3. During this
one shot period, raw X and
raw Y voltages are settling
toward the new input values
loaded into the registers.
These values correspond to
the end point of the line
segment. The display is sti ll in
a blanked state, and with
switches 1 and 3 off, the
vector ge nerator is act ing as a
sam ple and hold circuit in a
hold condit ion wi th the o ut
put constant.

Whe n the fi rst o ne shot
times out, it fi res A2l which
has a period of approximately
100 microseconds. While A21
is on, the beam is un blanked,
switch 2 turns o n, and
switches 1 and 3 remain off.
In this state , the integrating
capacitor at A9 starts
charging through switch 2
along an expone nt ial curve .
Even though this voltage is
actua lly 2 t imes the new raw
value minus the origina l raw
value, the one shot's period is
adjusted to t ime ou t at the
correct end point voltage and
provide the appearance of a
st raight line. The fact that the
output voltage changes along
an exponent ial curve is

irrelevant as long as both axes
are identical. At the con
clusion of this one shot
period, switch 2 tu rns off,
swi tches 1 and 3 tu m o n, and
the display blanks again. The
out put voltage readjusts itself
to exactly the new voltage
th rough switch 3.

The driver electronics, to
this poin t , have been set to
produce minus and plus 2.5
volt signals for octal inputs of
000 and 377 respec t ively.
Th is five volt magnitude is
i ncompati b le wi t h the
deflection am plifiers as pu r
chased. The purpose of A6
and Al0 is to scale and offset
the vector generator outputs
so they are within 0 to -3
volts as required. Each op
amp is configured as a non
inverting summ ing amplifier.
T he spa n a djustme nt
alterna tes the 5 volt absolute
magnit ude from the vector
generator to 3 vol ts (plus 1.5
volts to -1.5 volts). The offset
pot is the n set to produce an
offset of -1.5 volts with no
signal in. The resulting signal
level wil l be minus 3 volts for
an octal 000 input and 0 volts
for an octal 377 input. These

two setti ngs, as well as the
gain and offse t adj ustments
of the 0 to A converters, are
best done by loading single
values in the registers and not
t ryi ng to program an actual
display.

The vector generators will
need slope and end match
cali bration. It is easiest to
adjust the vector generator if
a square wi th diagonals from
corner to corner is displayed.
The worst case for the driver,
and hence the optim um case
fo r calibrat ion, is the display
of a square with full scale
coordinates. A square with
two diagonals can be drawn
with 6 line segments and is
ill ust rated wi th full scale
octal coordi nate numbers in
Fig. 5. The brute force
disp lay method is to write a
program which treats each
line segment as a separate
entity and outputs the
display coordinates to the
driver sequentially. For this
particular square, the program
would do successive outputs
from the accumulator of
Xmove, Ymove, Xstore, and
Ydraw, respect ive ly, for the
fo llowing series of octal
coord inates:
000,000,000,377 (li ne seg
ment 1); 000,377 ,377,377
( l i ne seg me n t 2);
377,377,377 ,000 (line seg
ment 3); 377,000,000,000
( line seg me n t 4);
000,000,377 ,377 (diagonal
l ine segment 5); a nd
000,377,377,000 (diagonal
line segment 6). Repeat con
t inua lly for a constant
display.

This again is the worst case
display and requires optimum
performance from the driver.
End point timing problems
will appear either as under- or
over-shoot of line segment
length and can be com
pensa ted by adjust ing the end
match po t o n A2l. Slope
pro blems will result in the
diagona ls of the square no t
meeting in the corners. Slope
ad justmen ts are made with
the appro priate pots at A5
and A9. It is impo rtant not to



Fig. 4. Parts list for graphics driver.

A 1-A 10 LM301 A Op a~
A 11-A13 741008 bit Reg.
A 14-A 15 1408 L8 8 bi t D to A conver ter - Motorola
A 16 7437 Quad NAND
A1 7 7404 Hex inver ter
A 18-A19 4016 CMOS quad analog switch
A20 741 23 One sho t
A21 74 121 One sho t
A22 741 0 3 input NAND
All resistors % W 5% unless o the rwise no ted.
All var iable resistors are t rimpots or equivalent.
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u n blanked and displayed.
Removing the -5 volts from
the blanking input will leave
o n e s ta rb urs t pa tte rn
displayed on the screen in a
random location. Repeated
applications of the blanking
input will make this single
pa tt ern appear to jump
around the screen.

At this point , initial check
out is complete and modi
fications can begin. Although
not absolutely necessa ry, it
was determi ned that all of the
modificat ions to t hi s terminal
could be carried out on the
four PC cards. The easiest
ap proac h is always the
prefe rr ed method when
dealing wit h surplus elect
ro n ics beca use of the
numerous design revmons
such equ ipmen t has had over
t h e years. T he latest
schematics are always hard to
find .

TTL l evel Blanking Input
On e of t he firs t

modifications necessary is to
change the blan king level
input from the previous level
of -5 volts into son which is
inconvenient to use. This
negative voltage is an external
requ irement only. From there
it feeds a level translator on
the integrator card whi ch
converts it to a +4.S volt
blanking level compatib le fo
use in the digital logic of the
po s i t ion a nd unblanking
b oard . After transferring
through all the logic, this

'200.3111 '

1200.0001 '
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the unit , insta ll the four
cards. The card closest to the
screen is the horizon tal DAC
and the next card behind it is
the vertical DAC. Both cards
are identical. The th ird card
in from the tu be end is the
integrator, clock conditioner,
and starburst generator card.
Behind it is the digital
position and unblan king card.
On t he back connector,
labeled J103, it wi ll be
necessary to put in a 1 MHz
clock signal and an un
blanking signal. The 1 MHz
clock, which is required both
fo r t he h igh vo ltage
ge ne rat ion and character
position, is applied to pins 8
and 9 (8 ground and 9 high).
A suita ble TTL circuit to feed
the 50 Ohm load presented
by the CRT is illust rated in
Fig. 6. It is no t necessary that
it be crystal contro lled, but a
clock input is required at all
t imes to operate this unit.
The unblank ing signal is
applied to pins 10 and 11 (10
ground and 11 signal in ).
Wi th the clock signal applied,
and -5 volts from pin 11 to
ground, turn on t he di splay.
A fai rly noticeable hi gh
pitched tone should be heard,
This is th e high voltage
oscillator. Slowly rotat e the
inte nsity control (same shaft
wi t h the on/off control), and
a pattern should appear. This
pattern will appear as though
one were loo king at ten layers
of chicken wire, but it is
actually all starb urst locat ions

Fig. 5. Example of a square for calibration. Note: Reference
numbers refer to line segments. " Locations given for example
only.

being offered by Suntronix
Company. Certainly t hat is
no t the only way. You may
choose to buil d the graphics
driver from scratch. With the
printed circuit card available
from Suntronlx it should be a
rela tively simple and even
enjoya ble task. Merely follow
t he ins tr uc tions in the
fol lo wi ng paragraphs and
those that come wi th the PC
card.

If you want to build the
driver and elect no t to
purchase the driver PC card,
some addit ional comme nts
are in order.

Much of the electronics on
the four PC cards that come
with the subassemblies is
superfluo us when used as an
X,Y d isplay. The two 6 bit
digital to analog converters
previously used for character
placement can be eliminate d,
as well as the actual starburst
pattern genera tor. The only
o ther alteration is to isolate
the blanking signal. When
these few tasks are completed
and external voltages applied
where th e DAC inpu ts had
been previous ly, one will have
an operat ional 12" X,Y input
CRT all ready for graphics.

Testing the Unmodified CRT
Subassemblies

Before any modifications
can be made, the operational
integri ty of the terminal must
be established . Even though
the refrigerator sized con
tr ol l er n e c e ssa r y fo r
alphanumerics is missing, the
u nit is capable of self
scannmg through a co m
bination of positions and
blanking control wi th the D
to A cards as they are. To test

substitute any opera tional
amplifiers which may have a
slowe r frequency response
than the LM301 A's because
this wi ll co mpromise the
driver 's ability to track large
changes in input coordinates
and wil l attenuate full scale
response . An addit ional area
of concern is power supply
bypassing and grounding. The
largest ground plane and
thickest wire appropriate for
connecting grounds will result
in the least noise and the
clea nes t di splay. BYPa5s
capacitors (.1 microfarad/25
vo lt) s ho ul d be placed
betwee n su p p ly voltage
points and the ground plane
at a number of locations on
the display driver board. Too
many is always better than
too few when it comes to
bypass capacitors. Make the
layou t orderly and neat to
reduce crosstalk and avoid
ground loops. If separate
power supp lies for the +5
volts, +15 volts and -15 volts
arc built and connected by a
cable, it is a good idea to put
extra filter capacito rs (100
mi crofara d or higher/25
volts) on these power lines
where they enter the display
board. Tanta lum capaci tors
are the best choice but
aluminum foil capacitors are
adequate .

Now that you know how
it works, it has once again
come to the hard part ; a
d ec isi o n must be made
whether to " build or buy."
Obviously, the qu ickest and
easiest way to get this fas
cinating and useful instru
ment up and runn ing is to
purchase the graphics driver
and the set of subassemblies



Fig. 6. 1 MHz oscillator. All resistors ~ W596 unless otherwise
noted.
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provide the externa l input.
T here is plenty of foil
grounding area on the cards
to which to solder t he coax
shield direct ly, and this serves
to reduce input noise con
side rab ly.

Warning! With all these
modifications, the automatic
blanking and sweep circuits
of the unit have been
defeated. This is of no real
consequence, but extreme
care must be taken not to
d am a ge the C RT. The
b lue-gree n ph o s phor is
exceedingly bright, and has to
be protected from over
intensity which would other 
wise burn a permane nt mark
on the screen. The graphics
driver is designed to prevent
this occurrence, but at this
stage of the checkout process,
none of those protective
circuits is involved.

It is important to check
the d isplay terminal as it
stands now. For all pract ical
purposes, it is a 12" osci llo
scope at this point and can be
checked out as such. The
de flec tion voltage which must
be externa lly ap plied to both
horizontal and vertical inputs
is in the range of 0 to -3 volts.
It is of the gravest importance
that the polarity not be
reversed or the magnitude
exceede d o n these inpu ts.
Sche matica lly, it would
appea r quite acceptable to do
this, but in actuality it is
d isastrous. The deflection
yoke resistance is less than .1
Ohm a n d de ma n ds
considerable current to dri ve
it. Thi s deflection current is
directl y pro portiona l to the
input voltage. Whe n a 0 to-3
volt signal is applied, the
deflection current sweeps
fro m -2 Amps to +2 Amps
ap prox imately. The low
voltage power suppl y is a real
brute capable of better than
10 Amps. When voltages of
other tha n the optimum are
applied, the deflection will
try t o follow . The
u nfortuna te problem is that
the manufacturer didn't build
the deflect ion ampli fiers to
handle this much current and

' MH.

essentially means throwi ng
away the two D to A con
ver ter cards and applying the
exte r na l inpu t voltages
dire ct ly to the connector
pins. Unfortunately, getting
at these pins is difficult and
requi res removing the high
voltage section. An easier
method is to discon nect the
DAC outputs on each card
and attach the externa l input
on the card in its place. The
two cards are identical and
require the same modifi
cation. Each of these boards
is a 6 bit digital to ana log
converter card . The output of
the converter is jumpered
from terminal E1 to terminal
E2. Terminal E2 is also the
out put pin M on the base of
the card. By removing this
jumpe r, the card electronics is
disconnected. A coaxial cable
can then be attached to
terminal E2 on each board to
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R21 and the emitter of Q8.
By cutti ng these two signals
to the video amp, we are
eli minat ing a 2 bit 0 to A
converter which conti nually
causes the beam to trace a
sta rburst pattern. What is left
is a single dot on the screen
whose position is completely
cont rolled by the vertical and
horizontal defle ction vol tages
generated o n the verti cal and
hori zontal 0 to A cards. As in
the previous case, there is
other circuit ry on this card,
such as the clock condi tioner,
which requi res that the card
be inserted for the d isplay to
be used. This concl udes the
integrator card modifications.

Vertical and Horizontal
Deflection Inputs

The mod ificat ion to the
deflection amplifiers to allow
externa l deflection voltage
input is indeed simple. It

Eliminating the Starburst
Generator

The starburst generator is
located on the integrator and
clock conditioner card. The
output of this generator feeds
d irectly to the video amplifier
and must be disabled or a
m oving starburst will be
displayed rather than a line
segment whe n the beam is
moved. This simple modi fi
cation can be accomplished
by removi ng a transistor, Q9,
and cutti ng a tape between
pin 15 and the junction of

signal leaves the board as an
unblank to video amp signal
o n pi n 3 of connector J107
o n the base of the card.
Bet we en termin al E31
(connected to pin 3) and E30
is a jumper. By removing t his
j umper and attaching a
separate TIL level input to
terminal E31, this unblanking
option can be externa lly
contro lled. The card itself
cannot be discarded and has
to be inserte d for the unit to
be ope rationa l. There is
addit iona l logic o n thi s card
necessary to generate the h igh
voltage for the CRT. This
concludes the modifications
necessary to allow ex ternal
blank ing.



Fig. 7, Deflection amp subassembly checkout.

gro u nd lo o ps . Pro perly
adjusted and imaginatively
programmed, th is graphic
display will very quickly
beco me you r favorite form of
entertainment as well as an
extremely useful too l.

The authors will be happy
to hear fro m any who build
this unit. We'll try to answer
your questions as quick ly as
possible as fully as possible,
but please, enclose an SASE
wh en requesting answers.
That will insure a reply. -

SV"C ~ .. ,G" \/Ol.TAG( I-,
Q.' v(RT IC"L V[ RTICA L

oro ' OHLfCTIOIO· " ~"o .... ....m [ .

/'
I , BlU~ '''G

>'OS ITIO!< "'10 I-8' .... . ' .. c "' .....,..(';," P UT 80.. _0 c l. CulT ",
VOL TS 0 " 0 '

<:, VOLTS 0 10

l ~ MO''' lOIO ' ''"_ ,l O.....L DfFLECT_

"
o ro " . " "'-" 'fR.cl. RO

m
' ' 'f G 1.

'T(''''.l,__ ClOC. -CO« Olll"",£ R •...., ceoc_ S T•• • uRS'.' (';f lO[RATOR
' 'OS. B ' BOARD•

"

,
•

,

,
c,

,

p roport ionally with the
voltage change. The hori
zontal input obviously is
driving me beam in an X
direction from left to right
and back, whil e the vertica l is
driving it in th e Y direction
which is up and down. If
bot h pots are tu rned simul
taneously, the beam will
move at an angle.

That 's all there is to it. Be
sure to use coax between the
dr iver and the hori zonta l and
vert ical inputs and watch the

fair ly safe in attaching this
variable voltage to the hori 
zontal and vertical inputs as
described previous ly.

Now comes the acid test.
Using a meter, set each input
to -1.5 volts. This will corres
pond to a null or no
deflection cond ition and
should place the beam
position direct ly in the center
of the screen. The blan king
input should be ungrounded
and open and the 1 MHz
oscillator turned on. Very
carefully tu rn on the display,
but don't immediately rotate
the intensity adjustment.
After allowing about 30
seconds warmup, and ta king
note the high voltage is on,
slowly increase the intensit y,
Eventua lly there will appear a
single do t near the center of
t he screen. Do not make it
too bright because it will
burn the screen, When this
phase is acco mp lis hed,
increase the voltage applied
from the battery sources and
noti ce that the bea m moves

they go poof! They, of
course, never were concerned
with this proble m because the
D to A converter cards cou ld
not have produced these
vo ltages. It is a wise idea, if
this display is not going to be
permanently attached to a
driver of some sort, to put
some clamping and voltage
limiting circuitry on these
inputs. It wasn't without hard
reality that these facts were
determined.

To continue the deflect ion
checkout, it is necessary to
have two 3 volt supplies. Two
pair of " C ' cells in series are
quite adequate and safest.
Fig. 7 is a sketc h of these
checkout requi rements. Each
3 volt supply should be
placed across a 10k Ohm pot
with the positive side of the
battery connected to the
display chassis ground. The
output voltage at the wiper of
the pot will go from 0 to -3
volt s with respect to chassis
ground , When this fact is
agreed upon, one can feel

T5-t MICROMINIATURE ENCODER-DECODER
o Available in all EIA standard tones 67.0 Hz-2035 Hz
o Microminiature in size, 125x20x.65"high
o Hi-pass tone rejection filter 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 sinewave output
o Frequency accuracy ±25Hz, frequency

stability ±.1Hz
o Encodes oontinuously and simuJtaneousIy

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

-a.



by John Craig

I
REPORT

" 73 W~~ is located on a hill
outside of Lompoc, Ca lifornia , over
looking tile beautiful Valley of t he
Flowers and in the " backya rd" 01
Vandenberg Air Force Bne. Because
of th is ...antage point, we're treated to
t wo beaut iful sights not foun d in
many spots around the count ry . One
is the panorama o f f lower fields la id
out below us during the summer; the
other is the spectacular launching 01
5.PiICl:!'Cl'aft from Vandenberg. Another
benefit derived from living here is that
the weather nl!Vel' demands $f"IOW

chains o n our cars Of galoshes on o ur
leet ... IS you mi!1rt lind in other
parts of the country (e.g.,~ Hamp
shire).

I couldn 't ha...e picked a better " in
betv.een" locat ion for keeping track
of the computer field here in Cali
fo rnia. San Franc isco, and the
"Silicon Valley," is about 4% hours
away and the tremendous amount of
activity in the Los Angeles &rlilil is only
3 hours away.

We've set u p a computet" oenter
"ere tor evaluating and testing all the
new microcomputer sy5tems and peri
pherals coming o n the market. The
objective is to be able to better serve
you, the reader, and ffiilnufaeturers,
by having additional tecllities for
checking out these u nits. I'm going to
be generating both articll!$ and new
product reports o n systems, options,
and peripherals. And, not incidentally,
the editorial functions fo< " I/O" are
being taken care of here,

Aside from the systems which have

\..
•

•
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been pa$SitllJ throu'1' I"e9J larly, I have
my own personal home computer,
which is of the wall·mounted variety.
It 's • Varian Oat. Machines model
V·73 which, as I'm Wf' you're all
aware, is fast becoming one of the
most popular home compute r systems
among ho bby ists. IActual ly, I recently
formed a user's group of privatelv
owned Varian computers and it turns
out that there are only t wo other
V·734 owned by individuals in the
emire country ... that I know of,
.lOy wa y.1 It may not be the most
practical home system (because of the
costl. but you can rest assured that it
is the machine for 13 Magazine!
Varian was undoubtedly think ing of
us when they galffl it the 73 model
number , right?

The V·]3 is a microprogrammed
computer. Th rough the use of ROMs,
as a control memory, it is set up 10

emulate an earlie r Varian computer
. . . and through the use of a Writable
Control sto-e board (which is equiva
lent 10 Erasable Pr09'ammabie Read
Only Memory ... EPROMSI, tre
machine can be programmed to emu
late.my computer. I'm in the proce.
of developing the firmw.e lmicropro
",amsl to em ulate ttoe 8080 . , . so I
ca n run all that softw.e being dev
e lo ped out there.

If yo u halffln 't already d iscovered
the "thrill" of gett ing your kids
t urned on to your computer, then
maybe you should consider yourself
lucky I Actually, I'm just kidding . . .
one of the reaSOf1$ I have a home
compuler is to introduce my kids to
tl'ae fun. (They do have a habit of
tying the machine up, and we may be
seeing the beginning of a problem in
home systems - a problem which will
IIIIry like ly be resolved by dill/eloping
time-share systems for t he home com
puter of tbe tut ure.] One of the most
popular programs run on the Cra ig
system is a game called Cubic, and
here you see my daughtllf Sheri tying
up the machine playing it.

User Groups

As I mentioned earlier, I own a
Varian Data Machines computer, and I
have formed a USIIf'S group lof about
ten peoplel . By doing so , I'w
definitely increased lhe polentia! of
my machine. We swap parts, so ftware,
and qui te often some very good ideas.
Regardless of what type of comput er
you have, you can rea p the same
benefits by checking around and
seeing if a 'J'OUP has been formed fo<
your part icular machine. And. if one

hasn't been formed, give some
thought to starting one. This ca n be
done by looking throu'1' some of lhe
computer hobbyist newsletters and
finding people with the same cern

puree as yours. Be prepared for a lill ie
wor k if you decide to start one. But,
once it's going ". no problem " .
you just become another member.

If you know of any user groups
which have been formed , drop me a
line and __' II publ ish them in up
coming issues of 13. Also, if you have
word on any I'lIIW computer clubs
...... ich have narted up , let us know
about them. we'll be publishing a list
of clubs soon, too.

Dr. Dobb's JoutnBt of Computer Cali.
thenics

Th is could be II big onel Jim
Warren, who went to work for the
People's Computer Company (peC)
part ·time to crank out three news
le'ttllfs on Tirry BASIC, is now the
editor of anot~ hobbyist magaZine!
All of the programs they publish
!Tiny BASIC, imllfpretllfs. compilers,
assemblers, cassette and floppy d isc
file systems. TV Dazzler soft_re,
graphics, music, and on and on) will
go into the public domain ... i.e., it's
gonoa be free ! If you're interested,
drop him a line: Dr. Dobb's Journal of
Computer Calis thenics & Or thodont ia.
P,O. Box 310, Menlo Par k CA 94025.

Baudot - Hardw•• or Software?
If YOU 'IIII got , Model 15 or Model

19 and it isn't hooked up to a
computer, it should be. One of the
things which W01Jld make me hesitate

•
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lif I were in your shoes ) W01Jld be the
interfacing and conversion fro m
ASCII to Baudot and viol'~~ well,
the interfacing isn't that much of a
problem bee the article by Dick
Whipple and John Arnold in the May
131 ' . , and, if you 're hung up on ire
hardware for accompli~hing the
ASCII/Baudot conve rsion, don't be.
There 's no need to do it with ha rd
ware ! T he conversion in both dlrec
tions can be accomplished very easi ly
using two small software rout ines.
Once again. 1 refer you to tbe above
aniele. Softw. e is rea lly t he only way
to go for sorne1hing like code conver
sion, Keep your eves o pen for the
amcies by Don Alexandef (Ihe wifWllll'"
of the Grand Prize at the Altair
Convent ion in March), He has a Model
19 for hard copy . . . and does the
conversion via so ft ware. But vou'n
really want to cat ch his ar ticle on the
home brew TVT he built . II has
s p l it -sc reen, m ult ip le c u rso rs.
scrolling, and several other teatc-es,
And ... almost all of it is done with
software! Stay tuned ... iI's all
coming up in 13.

The Sinister MiCtOptoee$SOl"
If we're blessed with many more

TV script writers like the guy who
wrote a recent "Six Million Dollar
Man," our kids are really going to
have some warped ideas . (Incidentally,
my family hates it when I occasionally
jo in them to watch the program
because of my running comments.
such as, " How stupid"". "They must

O:mrinued on". '39
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RTTY/COMPUTER DISPLAY

A 25 line X 40 charact er display
unit which can be used w ith any
tv monitor or modified tv set .
Complete system on one board in
cluding provis ion for power sup
p ly. the first nam e i n solid sta te ®
See co nst ruct ion art icle by Jeff Roloff
in July issue of 73 Magazine

TVT-254CJ.100 39.95
Board o nly

TVT-2540-200 119.95
Board with all components
less power supply camps.

TVT-254CJ.300 139.95
Board with all components
includ ing power supply camps

TVT-2540-B SI 34.95
Baudot seria l input board kit

TVT-2540-ASI 27.95
ASCII serial input board kit

Add 51.5 0 shipping, h andl ing, in sura n ce .

TV TERMINAL III
D isplays 16 X 32 lines on tv monitor or
mod ified tv set from ASCII code input .
Two pages o f memory with provisio n
for add ing two additional pages.

TVT III 134.95
Comp lete kit

Add $ 1.50 sh ipping , handling, in suran ce

RM and C-MOD 6800 and 8080 systems
available. Comp lete systems sta rt ing at

$279.95

INTRODUCES THE
VERSATILE
NEW

HR·312
e More Channels ...at the flip of a switch

Unlock the unique mode switc h and 12 channels
become 144

e More Sensitivity, Less Interference.
.25 ~V Sensit ivity pius 75 db adjacent channel
selectivity and 70 db image rejection

e More Power Out
35 walls nominal with a minimum of 30 watts
across the band

. . . for a lot less

Surplus keyboards. power suppl ies. and
fans available from stock

ALTA IR - complete line o f Altair co m
patible boards available.

E

@ 1976
~~~ELECTRONICS' INC.

Amateur Net

7707 Records Street

Indianapoli s, Indiana 46226

220 MHz Ii:OOi
440MHz~

THE FM LEADER8 1--- - - - 
2METER~

6METER~'i ;"1

Se nd s t a m p ed , sel f -ad dr ., ,; sed e n ve lo p e

for p'ampt , es pa n,;e.

1618 James Street
Syracuse . New York 13203

( 3 1 5 ~ 42 2-4467

Lowest pr ices and mo st co mp lete line of
computer kits in the indu st ry .

125



L.irry Kahaner WB2NEL
4259 Bedford Ave.
Brooklyn NY JI 229

- - getting right down to basics

They're Simple

gether interna lly and we light
each segment by touch ing it
to ground. In the co mmon
cathode configuration, the
ne ga t ive s are connected
together and we light the
segments by co nnecting them
to a posit ive potential. Fig. 2a
shows the pin designations.

The Decoder/Driver

Op eration of the de
coder/driver re quires a back
ste p t o d isc uss binary
numbers. You pro bably never
thought about it, but our
number system is based on
tens (most likely because we
have ten fingers or digits). We
count like this: 1,2,3 ... 7,
8 9; when we get to what we
call ten, we are actua lly
starti ng all over. Ten is really
o ne-zero. Eleven is reall y
o ne-one. But, because we use
th ese numbers so often, we
gave them special names.

Com p uters lend them
selves to systems o r bases
other tha n our base ten. Base
two, or binary numbers, are
easily comprehended by these
i nferna l machines because
they use only two digits, 0
and 1. It takes a lot more
roo m to count great numbers
because we o nly have 0 and 1
to use, but compute rs digest
them readily as 0 and 1 can
be ON and OFF, an easy
conce pt for the machine 's
limited intellige nce.

Let's co unt in binary:
00,01,10,11. That 's 0,1,2 and
3 in our decade system. From
right to left, our system has
columns of units (or o nes),
tens, hundreds, etc. In binary,
we have uni ts (or ones), twos,
fou rs, eights, etc. The chart
makes it easy.

The 7446 chi p is a BCD
(binary coded decimalj-to -?
seg me nt dec oder /dri ver.
Internally, it is a maze of
AND, NAND and NOT gates,
but we don't have to go into
that. For decoding purposes,
it takes binary coded
decimals, the binary numbers
we talked about, and converts
them to our base ten system
for reado ut on a 7 segment

- -

A Short Course in 7 Segment
LEOs

The 7 segment LED is
composed of 7 segments,
eac h of which is o ne light
e m itt ing diode. When a
cu rrent flows through, in the
correct direction (it's a diode,
after all), it lights. By placing
the segments in the proper
configuration we can fo rm all
the nu mbers (Fig. 2). Each
segment is ide ntified by a
letter from a-g.

7 segment LEOs come in
two varieties, co mmo n anode
and common cathode. In the
common anode case, all the
anodes are connected to-

has four elements: a decade
counter, a latch , a BCD-to-7
segment decoder/driver and a
7 segment LED. One of each
wi ll allow us to count from 0
to 9. To count higher we
cascade , or add, more
elements. Fig. 1 shows the
block diagram of a co unter
circuit.

Let 's wor k backwards.
Believe me, it's easier.

Counters

Are Not Magic

Fig. I . Block diagram of counter.

T he re are plenty of
counter projects about.

You can easily build one of
them and it will work fine,
first try, too. But how do
they actually operate? It was
hinted at in " Flip Flops
Exposed," Nov/Dec 75, but
man y readers demanded more
detail s.

My pleasure.
The basic counting circuit

,,.



Fig. 20. Pin configuration. Important note: Not all LEDs use
this exact con figuration. In some cases the NC pins may be the
common anode connection. Check the specs for your LED and
use Fig. 4 to connect it correctly.

Fig. 2. 7 segment LED.

•, .
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Dl''''''.!:.-- h OOC

"'J'''' " " 8"------'

Binary Decimal
eights four$ <WO. o~. hundred$ 'OM o~.

0 0 0 0 0 0 0
0 0 0 1 t t 1
0 0 1 0 2
0 0 1 1 J
0 1 0 0 4
0 , 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9

Fig. 3.

lnput$ G utp u ts
0 C 8 A • b c d 0 f 9

0 0 0 0 0 0 0 0 0 0 0 1
1 0 0 0 1 1 0 0 1 1 1 1
2 0 0 1 0 0 0 1 0 0 1 0
3 0 0 1 1 0 0 0 0 1 1 0
4 0 1 0 0 1 0 0 1 1 0 0
5 0 1 0 1 0 1 0 0 1 0 0
6 0 1 1 0 1 1 0 0 0 0 0
7 0 1 1 1 0 0 0 1 1 1 1
8 1 0 0 0 0 0 0 0 0 0 0
9 1 0 0 1 0 0 0 1 1 0 0

Fig. 5. 7446 inputs and outputs.

127

LED. As shown in Fig. 4 it
has four inputs: DCBA (the
backward notation will be
explained), and 7 o utputs.
Disregard the lamp test, RB
input and RB output for
now.

The input can be any
binary number from ooסס to
1111 . In o ur system that
would be 0 to 15. Si nce we
are dealing wi th only one 7
segment display, we are only
concerned with 0000 to
1001, or Ot09.

Look at Fig. 5. If we put a
low at inputs 0 , B and A, and
a high at C, we make the
number 0100 (see the reason
for the DCBA order ). In o ur
decimal system, that is the
numbe r 4. The outputs
corres ponding to that input
are highs at a, d and e, and
lows at b,c,f and g. Looking
at the LED chart, we see that
the segments will be blank at
a, d and e forming the
number 4. Hasn' t he got it
backwards? Nope . This chip
is for common anode LEOs.
Thus, any segment assigned a
zero, or low, will light. The
7448 chip is available for
common ca thode LEOs and
works in a similar manner,
onl y "negativel y."

1~ ')"' ,'''" '09

Fig. 4. 7446 decoder/driver
(some as 744 7).

Let 's try another on e. The
number 8 in binary is 1000.
We impose a high on 0 and a
Iow an B, C and A. The
o utput is then OO()()(X)(). All
segments are grounded and
they light. The number 8!

The Decade Counter
Except in ringalevio we all

cou nt by ones. We need
somethi ng that wi ll count by
ones and convert it to binary
for our decoder/driver. Not
only does it have to count,
but it must reset at ten. The
7490 chip was made for this
purpose. Every time a pulse
from our clock is triggered
into the decade counter , it is
noted a nd the ou tput
responds with a binary nota
t ion .

Fig. 6 shows the 7490
configuration. The outputs
DCBA wi ll respond to every
clock pulse.

Pu lse 1 will give us an
output of 0001 . The second
pulse will yield an o utput of
0010; the third pulse gi ves an
out put of 001 1. The chart is
known as the BCD cou nt
sequence . Very si mple.

The 7490 is ve rsat ile. The
unused R inputs allow many
o ptions. By keeping pins 2
and 3 high, o ur LED will
always read O. Keeping pins 6
and 7 high will give us a
constant 9 on the readout . A
reset/count chart provided by
the manufacturer shows the
man y c ho ices that are
available.

We even have cho ices for
the coun ter to wor k properl y.
Any configuration in lines 4-7
is permissible. It 's fun to
experi ment with all the possl-

bilities, then chec k back to
the chart and see that you
were correct in yo ur choices
and outco mes.

The 7490 can also be used
for ot her jobs besides decade
cou nting. It can be used for
d l vl de- bv-re n co un t ing ,
divide-by-two counting and
divide-by-five counting. All
re qui re di fferent external
connections. In o ur decade
cou nti ng appli ca tion, the out
put at pin 12 must be
connected to pin 1 for
correct operation.

The latch

We are almost done. The
7475 chip is a quadruple
bistable latch. Four flip flo ps,
that's all (Fig. 7 ).

It acts as temporary
storage between the decade
c o u n t e r a nd t he de
coder/driver. It does have an
important function which
may be of value in some
cases. If the pins 4 and 13 are
kept high, the pulses going
through will be cou nted
normally. If they are low, the
number on the LED is held
stationary. To restore normal
counting, make it high again.
This feature makes it easy to
sto p the count at any time

without doing so at the input.
I f a situation arises where we
are cou nti ng and we want to
know at what cou nt a certain
transaction occurred, all we
do is have that event cause
pins 4 and 13 to go high.

Not only will we know at
what number the event
happened , but it will stay
visible until we manua lly
reset it to continue its count.

Putting It All Together

All three ch i ps are
ine xpen s ive TTLs. They
shou ld cost no more than two
dollars all together. The price
of the LED will be deter
mined by its size. The bigger
the segments, the more cost ly
it will be . And, it will also be
nicer to loo k at. That 's your
choice . There are good 7
segment LEOs available for a
dollar. They can be gotten as
cosm etic rejects as one
segment may be slightly
dimmer than the rest. Some
tim es you have to look
closely to notice it at all. I
bought some dollar LEOs of
that type and the difference
is only evident when all
segments are lit and carefu lly
compared.

The schematic is straight-
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Fig. 6. 7490 decade
counter.

BCD co unt seq uence

out put Reset/count
eoo m 0 C B A reset inputs output

0 0 0 0 0 ROll i RO(21 R9(11 R9121 0 C B A
1 0 0 0 1

0 0 0 0 0
0 1 0 1 1 x

2 0
1 1 0 0 0 0 00 0 1 1 •3 1 1 1 0 0 10 1 0 0 x •4

0 0
0 1 0 1

x • count
5 0 00 1 1 0 • x count
6 0 0
7 0 1 1 1

x x count

B 1 0 0 0 • 0 0 x count

9 1 0 0 1 x denotes either 0 or 1.

Fig. 60. Charts for the 7490 decade counter.
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TEST

forwa rd. The pulses from our
clock (which we all have by
now) are the input. You can
try to pulse it by hand, but
you won't be able to do it.
Your hand is just not sure
enough to pulse it once, and
only oncc. Try it. You will
see the numbers jump a few
no matter how carefully you
attempt to give it just one
shot. This phenomena is
known as switch " bou nce ."
Now you'l l understand why
fli p fl o ps are used as
switching devices; mechanical
means just CAN'T touch only
one time.

Now, back to the other
7446 controls: lamp test, RB
input and RB output. Lamp
test means just that. If we put
it low, all segments light
giving us an indication of our
LED's condition. Whcn a low
is app lied to RB output, all
segments go blank. It will
continue cou nting thoug h.
Going back to a high will
light them again wherever it is
in the counting sequence. If,
while you are counting, you
desire to skip 0, put RB input
to low. Every time zero
comes around nothing is seen.

Cascad ing Counters

Our counter works fine,

but it only counts to 9 . For
higher numbers we need more
counters. And, we have to
add them in such a way that
the first counter triggers the
second after the number 9.
And, the third counter must
be triggered such that it will
work when the second
cou nter goes over 9 . Th is IS

called cascad ing.

If you check the operation
of the counter, 00 a slow
speed, with a VTVM, you will
see that the numbers change
on the 1 to 0 change . This is
kn own as " trailing edge
triggering." That's important
to know. Looking at Fig. 6a,

'"
I~. U'

we see that the nu mbers 8
and 9 have very distinct
characteristi cs. They are the
onl y numbers to have 1 in the
D column. If we have a
second counter waiting at
count zero, it will trigger
upon a 1 to 0 change . By
ta king output D of our first
cou nter and connecti ng it to
the input pin 14 of o ur
second cou nter, it will count
"one" when o ur fi rst counter
passes 9. The first counter
will return to 0 and the
second counter has a 1. By
placing the counters in the
proper position we have
one-zero, the number 10.

The schematic shows how

Fig. 8. Counter.

easy it is to cascade counters.
You might also like to make
the res et con t ro ls a
permanent fix ture. This
assures that the counte rs all
start at zero.

Start counting.
Spe c ial thanks are

extended to Isaac WN2ALK,
who, without regard for his
personal safety, came over
late one ni ght to supply me
wi th some much needed
data. -

Refet"enees

Signetics Handbook , 1972. Sig
net ics CorP.
Huffma", J im, " What Do You
Want to Count?". 73 Magazine,
Feb. 1976.
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Fig. 7. 7475 quadruple bistable latch. Fig. 9. Cascaded counters.



'IF YOU COULD HAVE ANYTHING YOU WANTED IN A 4Kx8
~EMORY BOARD KIT, WHAT WOULD YOU WANT? "

' I'd want it to be plug-in compatible with my Altair 8800 or IMSAI, have
zero wait states guaranteed over the full temp range of 0° to 55°C, and
:urrent drain of no more than .75A; .6A is more like it. And I'd like buf
fers on the addresses, data lines, and outputs . . . enough regulators to give
some headroom for my supply, lots of bypass caps, and the latest low pow
sr Schottky support ICs. And I want sockets for all ICs , a really nice PC
ooard, some decent instructions .. . and a warranty against defective parts.
Oh yes, and I'd like all this for under $100."

"YOU'VE GOT IT."

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

Th i s boa rd wa s
se lec ted at
random f rOlll
stock . Afte r
)0 lIIi nutes run 
n i ng .... l t h an 8
vo lt s upp ly , i t
drew 592 ma o

8IU GOD8Ol1T ELECTRONICS
BQl( 2355. OA.KLAf'-D AIRPORT. CA 94614

TERMS: For Bankamericard and P'lasterc ha r ge o rde rs , ca ll o ur 24 hou r a nsweri ng se rv ice a t (4 15) 357-7007 ... o r .. r t re t o
us. P l ea se be s ur e to i nclude you r s t reet addre,s!> so t ha t UPS ca n find you. No COD c rcer s v--ecc much pape rwor k.
Cal i fo rnian!> add applicab le sa l es tax. GROUP DI SCOUNTS: Buy 10 ECONDRAMs. take 10%; bu y 100, ta ke 15%. Please rso t e :
prices a fe subj ec t t o chanq e wi t hout notice.



Social Events
MAC K'S INN 10

A UG 6-8

The Wvom ing . Idaho Montana
Utah Ham Club would like to
enoounce that the 44th Annual WIMU
Hamtest w ill be held August 6-8 at
Mack's Inn, Idaho jusl 20 miles west
01 Yellowstone National Parl<- There
w ill be a full line 01 activities in·
cluding our famous breakfast under
the pines. Camping on the gro unds ;s
ava ilable plus mot els, ca bins and
restaurants. Pre -registrat io n is $6 per
person, $ 1 for children under twe lve.
f or regIstration or more info contact'
WIMU, c/o Larrv Jacobs WA7ZDO,
5655 sc., 4060 West, Salt lake City,
Utah 841 18.

OKLAHOMA CITY OK
AUG 7-8

The Oklahoma Ham Ho liday and
State AR RL Convention will be held
Saturday and Sunday, August 7 and 8
in Oklahoma City. Oklahoma. The
meeting will feature the largest flea
market in the Southwest, special pro
grams. technical seminars, equipment
d isplays, and unique ltCt'vitles for the
ladies. For information and advance
reg istrat io n write Oklahoma Ham
Ho lida y, Post Office Box 20567,
Ok laho ma Cit y, Ok lahoma 73 120.

CONCORDIA KS
AUG 8

Hamlest - Cloud County Com
munity College, Concordia, Kar>$M,
August 8, 1976_ Swimming, tennis.
and rad io controlled model airplanes
for the kids. Eve nt s fo r the XY Ls.

Ham Help
Would appreciate plans for SIMPLE

No vice band receiver.
C. E. Moo re

111 2W. Tucker
Arling ton TX 760 13

Please place my name in your Ham
Help column. I am wilting to help
people on the NYClong Island area
get lhe" licenses, or to help Novices
upgrade.

David M. Krumholz WA2Y¥ L
148 ,1 0 Hux ley SI.

Roseda le NY 11422

Since I first beoome a ham, I
subscribed to aST fIrst , then Ham
Radio . BOlh left a lot to be desired.
aST is tbe beller of the two, however;
Ham Rad.o was jus t pla m over my
head. Then a friend and fellow hol m
straightened me out and I subscrIbed
to 73 , At first glance I knew I had
fou nd the right mag for me. I must
say some of t he bes t and most inter
est ing material is found in your
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Prizes, meetings: 2 me ter, AR RL,
MA RS, satellite. WO FNS Award, ham
auction. Lew McCo y will speak at
August 7 banquet.

FT. WASHINGTON
STAT E PARK PA

AUG8
The MI. Airy VHF Radio Club (the

Packra lsl are ho ld ing the ir annual
fam ily o.cn.c in the Flourtown Area
o f the Fo rt Washingto n State Park on
Sun day, August 8, 19 76 1rain date 15
Augustl . Talk·in via W3CCX/3 on

52.525, 146 .52 , and 222.98/224.58
MHz.

SAUK RAPIDS MN
AUG 8

The St. Cloud Radio Club AnrJ,Jal
Hamfest will be held o n Sunday,
August 8, 1976, h o m 10 am t ill
closing, at the Sauk Rapids Municipal
Park. Free parking and overnight park·
ing, hot dogs and pop available. Swap
fest and ham gear sale. Talk·in on
34/94 and 3925. Hope to see you all
there. For furthe r info, contllCt Bill
Zins WA00TO, St. Cloud Radio Club,
PO Box 752, St. Cloud MN 56301 .

PETOSKEY MI
AUG 14

Straits Area Rad io Club Swap and
Shop will be he ld August 14 from 8
am to 4 pm at Emme t County Fa ir·
grounds on US 3 1, Yo mile west of
southern iunction of US 3 1 and US
131 , in Petoske y. Michigan. All ama
teurs, caeo. SWLs, 5 1 adm ission , SOC
per ta ble, door pr izes, lunch counte r,

edi torials ,nd letters fro m ot he r hams.
11 you'd like you can U5l! this one for
a sales pitch. Also, please en ter my
name Into your " Ha m Help" col umn
for anyone who needs he lp. I started a
ham club here in Hoosic k Fa ll s and
have gotten 5 guys their Novices.
Three new members are about rl!<ldy
for theirs. Tha t is why I am send.ng
for code races. Six of us are boning up
for our Genera l tests. Also , I would
like to add my coupon to extend my
subscrip tion for thrl!i:! years. Keep up
the good work for yo u r fellow hams,

Dave Kessler WN2SSR
Hoosick Fall s NY

Please acid my name to your liSI of
helpers. I'd be glad 10 lend a5$istanoe
to any aspiring holms·to·be in the
Pittsburgh vicinity.

Peter W,lson WB3A LS
1260 Fox Cha pel Rd.
Pittsburgh PA 15 238

14 12) ·963·9 138

I am not an amateur radio opera tor

free parking. Talk·In on 3.920 MHz,
channel l , 146.52 MHz .

EAST RUTHER FORD NJ
AUG 14

The Knigh t Raiders VHF Club's
a uct io n a nd f lea ma rke t will be he ld
o n Sa turday, August t arh, at St.
Joseph's Church of East Rutherford,
Hoboken Road, East Rutherford, Free
admission, free parking, refreshments
available. Talk·in will be on 146.52.
Doors wi ll open 10 am . Flea market
tables S6 for a full table, 53.50 for
hall a table. Reserve your ta bles in
ad vance by wri ting to The Knight
Ra iders VHF Club, K2DE L, PO Box
1054, Passaic NJ 07055.

HUNTSVILL E AL
AUG 15

The North Alabama Hamfest will
be held Ofl Sunday, August 15 at T he
Mall in Huntsville, Alabama . A bam
fest supper will be held on Sa turday
night. Events include prize drawing ,
f lea mar ket, ARR L forum , MARS
me et ings, di splays, and XYL pro
grams. Ta lk-in on 146 .94 and 3965.
For more in fo rmation contact
N.A.H.A., PO Bo x 423. Hun tsville AL
35804

NEW CASTLE DE
AUG 15

De lmarva's new annual bamtest will
be he ld August 15, 1976 at Wilming
to n Co llege, New Castle, De lawa re 
U.S. Ro ute 13 just north o f Delaware
Route 141 in New Castle, New Castle
Counly. Tail-<}ilt ing 52.50 per space.
Ru mmage and display tables 55 per
tab le. Food and camping available.
Ladi es' Bingo. Ad mission 5 1.75
advance - 52.50 at gate. Chi ldren are
free. Ma ke .lit checks payable to

at this moment, but I really want to
become one. I get ill copy of 73
mont hly at the newsstand. I love
read ing It. Could you eieese list me in
your " Ha m Help" colulTV1? Thank
yo u very much.

Edward Best
26-A Duke Manor Apts.

311 S. LaSalle St.
Durham NC 27705

1919l·383- 1223

In your perso n I should like to ask
your outstanding magazlrll! to gIve
me help. I would I1ke 10 get in t ouch
wit h a ham whose profession is
linguistics - more concretely, applied
li nguis lics, t er mi no loqy, Iinguo·
steusncs. My ex-call was UA6lMX ;
my new ca ll has not been received ye t.
Languages are English and Russian .
I'm sorr y for the trouble I'm gIvIng
you.

Serge P. KUSMeruk
Box 34, GPO , Tyumen

USSR

FirSt. to t he Ham Help column _
Help!!! I'm a CBer, KNK2 33 7, who
has been intereste d rn amateur radio
for a lmost sixteen yeilfs bu t never had
the free l ime necessary for more than

Delmarva Ham fest Inc. Mail .11
requests for reservations and informa
tion to John Low K3YHR. 11 Scott
field Dnve, Newark. DE 19713.

PUYA LLUP WA
AUG 21·22

T h e Rad io Club of Tuccrru
lW70K) presents HAMF AIR·76, Sal
urdav and Sunday, August 2 1st anc
22nd, .11 the Pierce County Fair
grounds, 11 miles Soulh of Puyallup
Washington. This ARRl sanctionel
event features technIca l 5l!m,nars
women's and children's ltCt'\Iiti~, oo n
tests, flea market, Saturday eveni"!
dinner and e nt ertainmen t, Sunda'
morn ing loggers breakfast , and fr et
camping with electrical hookups. F irs
prize IS an ICOM IC 230. c corae
W7GPR , 342 1 E. 138t h SI., Tacoma
WA 98446. phone 531 ·3821 .

5 PR ING F IELDMO
AUG 22

The Southwest M,ssou ri Amateur
Radio Club will hold its annual ham
fest , swap meet and family picn ic on
August 22. 19 76, at Lake Springfield
Park. This picnic at trects over twe
hundred radio amateurs and t he ir
families from soulhwest Missouri,
northwell Arkansas, southeast Ka nsas.
and northeast Oklahoma each year.
For more inf or mation wri te : James A
Cr o oke , Secre ta ry, S o u th west
Missou ri Amat eur Radi o Club, 160 1
South Kimbrough Avenue, Springfield
MO 65807.

AURORA IL
AUG 22

The Fox River Radio league
W9C EQ Ham fest will be held Au'Jolst
22. 1976 at beeuuful Phillips Park,
eas t edge o f Auror a, U.S. Hwy. Rt

superficial learn mg. I've also bee~

studyIng elec tronics by home stud~

for three months, so I'm not I

complele ignoramus about etec tromcs,
just close. Am very interested in FM,
SSB and 2 meier operations. I'd
grea tly a ppr eciate help in making lhe
trans it ion.

Do you guys personally know of
any ham sho ps in the area ' CB seems
to be a ll over t he otsce. but t he o nly
other rad ios I've seen so f.... a re
scanning monitors. I've gotten three
issues of your magazlfle now and I
think It'S greal. I am onterested In
computers and Ihink you should keep
those arneies in. I may understand in
general only every laurth wo rd , but
it's a joy to struggle for th e rest .
Tha nks for your help .

Gregor y W, LincavaQij
23 KIngsland St.

Nutley NJ 07 110

I wou ld like to kno w If anyone can
obtain a match ing speaker for an
Allied AX,190 recereer . I would be
very interested in purchasing this.

Mike Evan,
BOl<.985

Ft. Smit h AR 72901
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.30. All day family fun , picnic, 100,

lake and flowers. Same old price 
Sl .00 advanced with SASE to FRRL,
PO Box 443 Aurora IL 6OSIH. Talk-in
on 146.94.

RENO NV
AUG 2B

Nevada Amateu r Rad io Assoceucn
will again host the Sierra Nevada
Ha rn test, August 28, 1976, at the
Calilornia Building, Idlewild Park ,
Reno , Nevada, Pre -reg istration 510,
unt il August 2 1. Fo r turtber details,
write P.O. Box 2534, Reno, Nevada
B9505.

ATLANTI C CITY NJ
AUG 28.29

The Per$Onal Computing ' 76 Con
sumer Trade Fa ir will be held August
28-29, 1976 in At lant IC City, New
Jersey. Seminars and technical la lks,
major exhibits. demonstrat ions, door
pnees, arld tree lilera ture all about
software and hardware deve lopmeot,
microcomputers. memories, compari·
sons, mt erfacing. implemeo lat ion,
AMSAT, computerized music, video
termina ls , construct ion, pr inters.
games, and tapes. Admission 55 ad·
veoced, 57_50 at door hnclude'S ex 
hibits and seminars}. Exh ibition
booths - call 160919276950.

LA PORTE IN
AUG 29

The combined La Porte Counly
Amateur Radio Clubs will hold their
Fall Hamtest on Sunday, August 29th,
1976 at t he La Porte County Fair
grounds in La Porte, beginning at 7
am Chicago t ime. Overnight camping
available. Indoors in case 01 rain. No
table or set-up cha rge. Paved midway,
good food and dr ink . $2 donation at
the gate. For more information write:
PO Box 30, La Porte IN 46350.
T alk-In on 0 1-61 and 94 simplex.

so DARTMOUTH MA
A UG 29

The Southeastern Amateur Radio
Club is having a Flea Market and
Picnic on AuguSl 29, 1976 at the
Stackhouse Fairgrounds in So. ue«.
mout h MA_ Space will be $2 and lable
an addi tional $2. Homemade food,
magic show for the ch ildren, and
m any ratt les. For a flier wr ite: Arthur
Sylvia, 317 Nemasket St.. New Bed
ford MA 02740.

EL PASO T X
SE PT 4-5

The ARRL Hamfest Will be held
September 45 at the elegant Vista
Motor Inn. Seminars, solar power,
exotic modes, OSCA R a.nd flea
market_ Write PO Box 24050. El Paso
TX 799 14_ ViSIt us on Labor Day
v,ftkend l

MENA AR
SEPT 4-5

The Queen W,lhe lm,na Hamfest
19 76 IS Saturday and Sunday,
September 4 and 5. a t Q ueen Wi.-

helmina State Pa rk, Rich Mo unta in,
Mena, Arkansas. Excellent accommo
dations and food at the newly re
stored historic Oueen Wilhelmina
Castle. Door prizes hourly, grand
prize, new equipment displays. Ilea
market, camping area with utilit ies
and rest rooms, amusements for har
monics. Tafk-tn 146_52. For more
mformation write WB5CXX, P.O. Box
5191 , Texarkana T X or phone (2 14}
B38-0625.

DANV ILLE IL
SEPT 5

The DarlVille Hamfest will be he ld
at Douglas Park, Damille, Illinois
September 5. DoWflslate Illino is'
largest , Great prizes. Advance t ickets
51 .75 ea., 3/S5 with an SASE to J im
Wil$On, 308 First, Ridgefarm IL
61870. Talk-in 22/82 and 3910.

YORK PA
S EPT 5

The 2lst Annua l York County
Hamfest will be held September 5th,
ra in or shinl! , 10 m iles west of York
PA; % mile west o f York Airport, turn
south o ff Rt 30 to Elickers Grove.
Registrat ion begins at 9 am - fee
53.00. All adu lts and amateurs a re
expected to register , XVLs and
child ren free. A Iomited number of Ilea
market tables are available inside by
advance rese rvat ions only. Contact
ha mfest committee. There will be a
$5.00 charge for using elect ric power.
Talk·in 146.04-64, 28-88; 52-52. For
more information write or phone
Leroy Frey K3POR, 170 S. Albemarle
St ., York PA 17402, phone 854·1203.

BEREA OH
SEPT 11

The ' 7 6 Clevela nd Hamtest
presented by the Cleveland Hamfest
Assoc iat ion will be held Saturday,
Sep tember 11 at 8 am to 6 pm at the
Cuyahoga County Fairgrounds, Berea,
Ohio. Eastland Road entrance only to
County Fairgrounds with easy access
from Hopkins Airport. Interstate 1-71 ,
1·90 or Ohio Turnpike. Tieken $1.50
before August 31; $2.00 at 0800 for
all 12 or over when gates open.
Asphalt quad flea market parking $ 1
addItiona l per space a t 0700_ Bring
your own tables and shade. Regist ra
tion: 5 1.50 tickets by mail before
August 31 with check or money order
to : Cleveland Hernfest Associat ion,
P.O, Box 43413, Cleveland, Ohio
44143.

MELBO URNE FL
S EPT 11·1 2

The 11 th annu al Melbourne.
Florida hamfest w ill be held Saturday
and Sunday, September 11-12,1976,
from 9 am to 5 pm each day in the
a trc oncrt to oed Me lbour ne Civic
Aud Itor Ium loca ted on Hibiscus
Boulevard. Donation is 52.50 per
adult. Full program includes for ums,
meet ings. auction. swap tables, com
mercial exhib'ts, awards, prizes, etc.
Talk-in on 25 B5 and 52,52. Spon
sored by Ptat ine m Coast Amate ur

Radio Society. For more info write
PO Box 1004 . Melbourne FL 32901.
FCC exams ,n Ramada Inn Saturday
at B am for General , Advanced, and
e xtra. Form 610 and $4 fee must be
f, led WIth FCC, Room 919, 51 S.W.
First Avenue, Miami, no tater than
August 31, 1976.

FIN DLAV OH
S EPT 12

The 34th Annual Findlay Hamfest
will be he ld on Sept. 12 at R ive~ide

Park, F indlay, Ohio. Talk·in 146.52.
For advanced tickets and/or info
wr ite : Clark Foltz W8UN , 122 W.
Hoban St., F indlay, Ohio 45840
(SASE please lor under 5 tickets!.

MALAGA NJ
S EPT 12

The South Jersey Radio Assn . 28th
Annual Hamlest will be held Seoeen
ber 12, 1976, 10 to 5 pm, at Motia
Farrm, Malaga, New Jersey. Lake,
picnic gro unds and food avai lable.
Tailgate sales, swap shop and door
prices. Fam ily lickets: adIIar'ICl' sales
52.50, gate sales - 53.50. Advance
sales send SASE to Jack Koch, Box
103, Cherry HIli NJ 08002. Talk·in
146.52.

HAMBURG NV
SEPT 18

The Hamburg Internat ional Ham

fest will be held September l B, 1976
at the Erie County Fair9rounds in
Hamburg. New York. Directions:
Take the New York Sta le Thruway to
the Blasde ll Exit (Exit 56!. aecrea
t iona l vehicles will turn right on Mile
Strip Road and turn left on Rout e 62

South \first ma jor intersection).
Fo llow the signs to the Erie County
Fai rg r ounds entrance. All other
vehicles tum left on Mile Strip Road
and turn right on McKinley Parkway
(firsl major intersection ). Ha rnfest will
include giant flea market, technical
forums, picnic fac ilit ies, excellent pro

!/fams, no n-amateur displays , code
contesl, women's programs, organiza ·
tion meetings, equipment displays and
FM hospital ity room, and thousands
of dolla rs in awards. Admission : 53 at
gate, $2.50 in advance. 51 for flea
markel parking. Children under 12
admitted free. Talk.in stat ions will be
on the WR2ABU repeater (146.31 in,
146.91 out!, 146. 52 simplex, 7.255
(ECA RS!, and 3_925. For more Infor·
mation contact Ben Jones W2CUU,
143 Orchard Drive, Kenmore NY
14223, tel. 716-B73-3984.

NEW KENS tNGTON PA
SEPT 19

The Skyview Rad io Society's Swap
8< Shop will be held on Sept. 19, 1976
at the Skyview Radio Club, New
Kens ington PA_ Re9istration $1.
Talk·in 52·52 and 04-64.

NEW BERLIN IL
SEPT 26

The Saflg3mon Valley Rad io Club
Hamfest will be held Septemoer 26 at
t he Sangamon County Fairgrou nds,
New Berlon, Illino is, twelve miles west
of Springfield (Illinois state capitol)
on Route 36. There will be food,
p rog rams, covered pavilion, and
nearby cam ping_ See Lincoln shrines.
Ta lk-in 28/88 AF9A FA. Tickets
$1.00. Write : K9HDZ, 622 Magno lia,
Roc hester, Illino is.



The first two numbers of the frequency are deleted for the sake of being
non-repetitive. Example : 146.67 receive would be listed as - 6.67R

fiRST REPORT AND ORDER

Adopled : JUIII 9. 1916:

R.lu1ed' Juno 15, 1916

By lho Commission;
I . On O«.mbor 16. 1914. 1M Co....

mission , . lea<ed a f'k>li.,. 01 PrOPOMd Rulo
Making in tll i. proceeding which WH pub
lishod in the Fodo.a l Reg;ner on Otcember
20. 1975 IJ9. FR4404 Z). CO........,I. -..
duo by June 16. 1915. aro::l repl., common"
by .,k,ly 16. 19 15. Tile duo dal.. 'or both
comment. aro::l .epIy comment. _, ...

lended. aro::l tho I i...' CUloif dtt.. __ Nt at
July 16. 1975. aro::l So!>I....be. 1. 1915.
•espectivelv.

2- Tho purpose of tho Nol ice was 10
c:omolid lll. imo 011I "'...... ing p'OOMding
IIIe many Pt'I ilions we hid ._iwd .....idI
del lt one -v or anal'- WIth d'IanoinlI tho
. tr ucture of tho """'1 Rail;" Sorv;ot, We
oecognind lhat lhe ..cl ns lound in I....
iWlilions we" oftm inter.elated• .-.d should
not be haro::lled on , lliece" ..1be.... for th is
. ....... _ und.. look , fundl _ al ...'
of tho tnt....Iructur. of tho Amll...
___ioo and P'0PtJ'MId ...iou. cha... in that

-~.
3. The major I)fll\lOSed rule chan9t. con

u ined in lhe Notice _ e IIIe loIloorring.
al Cuuion 01 a "dual

Iaddor- licensing struetu<,;
b ) Cr.ation 01 , Com.....niQ

tor 0.. Iioonoe "-ing no Ieie
graphy I)fM" or ."""inat ion
.tquiremmt;

c:) Establirhfnont 01 ..-w
pawor limits besed on tr_
mi ller lIO,k enveIopt POWt' OUl·
PUt;

d l N... rtSl. iC: lions on
license. obtained by mea.... of
¥o lun l.e'·admi nisl..ed fIIIi l
. ""mi""lions:

. l I......."" 01 lil. lime Am.
leu. E xl " Clns oper, tar
' icenses; and

If Modilic:alion 01 lhe " ..
q""nci.. , nd moDes a.l iLoblo 10
certain license cia......

4. An • •Iimlled 40CX1 commenl' , nd
. epIv comment. we,' f iled in Ihi. Ooc:ket .
Th. V ••nged Irom PO. lcords 10 multipallO
tyl>"wrinen .1.I.menu. often wilh . lfY
deta il.d .""1'1'.... 01 our p.oPOSlI. coupled
wil h 'Uwesled •..,i" on. 11l.,elo. All ollhe..
comment. h."e ba<1n r•• d Ind ear. lu llv
con.id.,.-ed. AI"". in add ilion to tho.. docu
ments, wo h.,," d oselV ••amir>ed Ih. " ....In
01. poll t.ken bV th. Am. ricon Radio Re l.v
League IAR RL) which ol., ilod respoll'"
I rom many Ihou.. ro::I. Ollhll ar!lOnilllion·.
members.

5. Becau.. of ...er. manpow.. Ind lime
. ostrd ions broughl aboul by Ihe ' « 'n!
. u. ge in Citi,.n. Radio Sor.ice , ppliCllt ion..
_ are unable at Ihi. limo 10 undor Ulke I'"
pr.pa.atio n o ' a com prehensive RePOrI . nd
Ord .. w. lch wou ld add,... I II 01 I'" i.......
ni""" in tho NoliQt. We •• 1...., lore ' ..
I...ing this f irst Roport end Ordor in whic/'l
seve. al man ... 01 impO'1Inc. will be
add...se<!. and ...... plan 10 pr_ . ad!l ihonll
Roport. and Drdor. in I'" lut ...... 0'"
-..or kload lIO.miu.

6. f irtltv. ~ will~ess tho mati. of
e ...minalions Idmini<lor-ed bv volum_
....mino... Undo< tho .yo,.... PUI forth in
' ho Notice••11 I""'nse. obl:ai_ in Ihi.....y.
ueept Nov"'" lice..... end h""n... gr"lod
in lhow instanoos -..nere lhe .ppliclm ""eli·
liod lor I volunt_-administor-ed ...mi....
tion on lho basis 01 • prolraetod d,ubll,ty
-...tlidl provernod t •.-.eI to I Comm•.oon
uaminal,on potnl. _. 10 be ron-'._
able. Such li<:forMt _. 10 be tempor• .,.

and lho lice....... -...auld Iuo.. been l'eQUtfed
to 5UCOI!sslul'y com","l. a ...... Co....
mission-SUPt...i!lld """""Iion in Of<* 10.orn" looemo<l. Tho< 9'!' ,..h1 ...... ld
"- .equired III pr tly licensed Tod>-
noaar> ICI and Condi l_1 lice_ 10
unr:le<qo .nxam_hon bv "'" Com"';""'n.
Flib . 10 succe'I.lullv complel. lhe eo....
mission-suPOfY'sed u""inahon -...auld Iuo..

Cockel20282

RM·1D1 6 1363, 1454

1456,151 6,1521 ,1526,

1535,1568,1512. 1602,
181 5,1629.1633,1656,

1724,1193,1805,1841 ,

1920,1941,1976,1991 ,

2030.2043.2053,2149,
2150.2162. 2166. 2216.

2219.2256.2284.2449

144.00 10 148.00 MHz using 22
c: ....n ...1t

T~m.i,to" ......••.. ..•• . .23
FET ...••. . .•..••..... _...3
Ie ....•••..•....... . .... .3
Oiod• • • • • • • •• • • • • • • • _...16

se. Regency HR·2S
7_. S.S.E.
S- . Standard 146/826
941. Standard Horizon

1()e. Clegg HT-146

ne"_,....,.. ,.....,..,.

52/52

VHF FM

25.6.31T 33.6.5zr 41. 7.03R 49. 7.15R 57.7.27R
26.6.91R 34.6.52R 42.7.66T 50.7.78T 58. 7.9Cff
27.6.34T 35.6.55T 43.7.06R 51. 7.1 BR 59.7.30R
28.6.94R 36.6.55R 44.7.69T 52.7.8IT 60.7.93T
29.6.371' 37.6.94T 45.7.09R 53.7.21R 61. 7.33R
30.6.97R 38.7.6Cff 46.7.72T 54.7.84T 62.7.96T
31. 6.40T 39.7.00R 47.7.12R 55.7.24R 63.7.36R
32. 6.46T 40.7.63T 48.7.75T 56.7.87T 64.7.99T

65.7.39R

In 1M Mone. 01

Amondmenlof Pan 91 of ,he

Commits,,,,,' , Allies conUfnin9 opo,.co<

clasMl, pr..ileve.,
ond requir. ...nU in tho

A......... Aldio S....ice.

D1COMJ 1C:-22 A

17.6.19T
IB.6.79R
19.6.22T
20. 6.82R
21. 6.25T
22. 6.85R
23.6.28T
24.6.88R

C R YSTALS FOH THE re-am SPLITS IN STOC K: 1365111 1
13.664444 MHz ; 13.91 7776 MHz. S6.50 ea.

9. 6.13T
10. 6.73R
11. 6.145T
12.6.745R
13.6.16T
14. 6.76R
15. 6.175T
16.6.775R

1- . Drake TR-22
2_. Genave
3- . Icom NHF Eng.
4_. KenlWil son /Tempo FMH
se. Regency HR·2A1HR212/Heathkit HW-202

READY TO GO ON:

94/94 3 22/82 5
34/94 4 28/88

1a\.~le'~(Q)DePt. 4976 , au incy MA 02169 =4;
\1iiiirU U~~ 6 17-471-6427

COD'il1llnnnUIIrD-Cc§ltron~ 'Ne

STOR E HOURS: MON·FR! : 9 A .M.• 9 P.M. SAT: 9 A .M.• 6 P.M.

IK. 80_469

BACK IN
STOCKI

1
2

Re<;e>ption F'lJquenciM

1. 6.01 T
2.6.61R
3.6.04T
4.6.64R
5.6.07T
6.6.67R
7.6.10T
8. 6.70R

RECE IVER :
22 enan,.I, for 144 MHz bOInd.
BYilt-in Cf~U11 units for 5 e~"",.

Rec:l'p1ion System Double Sup.h<fterodyne
Inte,m.diele FrlJquencift ht intermediete: 10.7 MHz

2nd inte, mflii u e: 455 k Hz
e. Bener thlln 0.4 u., 20db quieting

We can ship C.O.D. first class mail. Orden can be paid by : check, money order,
Master O1arge. or BankAmericard. Orders prepaid are shipped postage paid. Phone
o rders accepted. Crystals are guaranteed for life. Crystals are all $5.00 each (Mass.
residents add 25C tax per a ystal). U.S. Funds Only

We are authorized distributOI1i for : leom and Standard Com rrwotcanors Equip
ment. (2 meter)
Note : If you do not kno w type of radio. Of if your radi o is not listed, give fun
damental frequency, formula and loading capacitance.

LIST OF TWO METER CRYSTALS CURRENTLY STOCKEO FOR
RADIOS LISTED BELOW:

2 METER CRYSTALS IN STOCK

Special! Only $249.95. Get 8 crystals of your
choice for only $2.50 more with purchase of
IC·22A.

SensitIvity

8 ........""
fEDERAL COMMUNICATIONS

COMMISSION

Wathineton, D.C. 2QSS.4

FCC 16-531

41121

FCC

132



FREE CA TA LOG
SP·8 NOW READ Y

him ts the i.",.nce of a No.ice CI. .. li""n...
10 • pe.",n who h. , Id wi\hin the Ilfior 12
month period .ny el 01 Amat..... ..d io
lice.... . W. believ. thi. pro.i.ion "",es no
u,,",u l pu. pose and has Ilfot!ib'ted othe.wi..
Qualified I"'f sons f. om . emaini ng in Arn.I......
rad io.

12. The final m.lt... _ will louell on in
this Fi rst Report a nd ()-de. involw, lho
pri.ileges avail.bIe to Technician . nd N""ioe
0... lice......... Until .........1y. ar . agO. it "'.
permissi ble foo • licensee 10 hold bom U",
No. ioo . nd Technician a..... ol lioon. It
1'- A me time. Suell dual licensing w.

SPEED CONTROL

New solid state SCR
speed co n t rol f or
AC/DC devices or resis
t ive toads, lights, etc.
Good for a who pping
1.2 KW. Idea l solde ring iron control.

SP-189A $4,50 ea 3/$12.00

AmI1 I1<J' ••d io 10. O.,r hall of .11 p'..m
hoe....1$. W. believ. the up..i"""" of
t""-ing the Novic. test to be .... y wort h
while. ,na<much •• Ih... i. no overt.p in t he
No.ioe u .min.tion 1I""'tion, .r>d lhe ""...
. ion. fou nd on mo•• adv.nced ...minotion"
w..... I.....roloo. amending the Rul.. 10
. equire t hat .11 person, . ",.. ing Am.I....
Rad io Service. 1\ .ny 1e...1. 'l>CCIS.fully
compI.te ex.mina lion ....men, in addi tion
to U", other .,.,miNlion .lements p. . ..nlly
...... i.ed too I'" license .><Imil\ltion bei ng
underUllle... We .....Iso .. thi. time deleling
the provision in Section 91.9(11 which pro.

P.O. Box 62
E. Lynn, Massachusetts 01904

Please add shipping coer on above.

-- - _ .

VIDEO TAPE HEADS
Brand new from Cartavision home video equipment .
Made for ',oS inch tape, includes erase, play. record. We
include 3 d ifferent , made by vtkron. Bogen. 3 different
for the $5.00. A 560 value. SP 24QA 3/$5.00

•
..••

LASER OISCHARGE CAP
Sangamo, new, 40 mfd 3,000 vo lts, 180 Joules, May
be used for f ilter ing, Hneers. etc.. by derating to
2,000 volts. Shi pping wqt . 10 Ibs. Measures 3 '% x 4%
x 9 % inches. $25.00 each 5/$110 .00

TELEPHONE TOUCH PADS
New. by Chromerics, sta ndard telephone fo rmat .
Measure 2% x 3 inches. Great for repeaters, phones.
computers, etc. $4.50 each 6/$25.00

SP-213A $6.50 ea 3/$16 .00

New, pa c kaged by
Au toma tic El ectr ic.
Preferred by many over
the tactile pads. Great
for repeaters, auto
d ialers, etc.

5 VOLT .1 AM P REGULATED power supply kit for logic work . All parts including
LM 309 K #PK-7 $ 7.50
DUMMY LOAD resistor, non- inductive, 50 ohm 5 watts $1.00
AA NICAD CELLS brand new, f ine biz for handy talkies. $1.25 ea 9/$9.00
ASCII KEYBOAR D brand new w/ ROM chip, data package $45.00

PHONE PAO $6.50

POWER SUPPLY MODULE
New, plug-in module. Plugs into AC out let provides 12
volts AC at "h amp by two screw terminals. Great for
various clocks, chargers. adding mach ines, etc. New

$2.50 ea. 5/$10.00

. Iion. Th•••01 m.jority 01 persons . ...king
lhat Ii"".... Ii... within con""ni'nt tr. ...1
dist....ce 01 • Commi..ion e ><lminat i""
point. .nd OUr u.mination policy wilh
, ..J>eC\ 10 the Techn ician CI... i$ now
con.i"""1 with 0....- policy go_ning . 11
l icense classes ucept No.ioe. A, p.oposed.
_ 1... del.ling the . v.i ..l>itity of m.il
'><Imi tions on the bu is 01 eligibility
a il t out in §91.21(el.nd (dl.

11. A r.I.led issue..., will addr....llhi.
Ii..... i"""I.... the N<>~ice CI_ licer>$e_ Many
tholtAlld, o f Novice lX.mi.... l iom are given
.ach y_ . and thi. hM been I..... go"""'• .,. 10

10. The oIimoNtion 01 the 115 mile
diSlInCll! eligibility crit lOt the C0ndi-
tional A.". 1_ Ge a ..1 license _II
not. in OY" .iew. impost .n undue "'~ip
on those 1"0'" sinc.-.Iy inl""'od in
obtaining .... _ lic:enw. n. number of
such .llPlicalioni ._-...:t i. now ~"I..nd
the .......!I'!""'I'"'I 01 the Comm.......·.....m
i... lion ~Ie 100 ••mote poi"" .11 buI
.Iimi....t.. lhe ..-luI..... 01 "'" 175 mi'"
ent"'''''''' With r.PO'CO to the Tod>noc;..,cCI
a ... lioI.-. _ do not loo_.ny ....,I~
cant adwr.. imPKt r...f1,ng I."", ,,,etimin-

meam Ih.t th. licon..... could nOI h ...
continued to r. ""w h i, lie...... upon . xl'i ..
tion.

1. A, one of the broad obi""live. in this
P'foceed"'9. _ ''!alfld in Ih. NOlioa lh. t we
desi••d 10 P'fedude. o ••tle." minimize••ny
.~.. irnJ>lC\ UJ>Ofl pr .... ntl y Iioanse<! am..
teu". The sentiments in lhe commenlS
"""rwhelmingly Wl'PO"led ttl i, poOlU" ••nd
we oontinue to beli• .., it to be the only
ral\OfWlble CQI.l'. 01 .aion. M.ny commenlS
objeeled to QUI ~.-..re_bility"propowl
100 voIunleer·administ..ed ex...,i... lionI _
t>e;ng <I<1'i........l.Il to .maI"'. rado<> ,n gen
e •• l .nd .xeeW""ly bu.de......... 10
lho......... of IicemH'l who. 100 ••Iid.eason;. did nol urder1.... Commi"'_
~ised .umi...lio.... MorIO_. i.....
much IS the Technician a.. lioon.
program has ......... _. by Commission
iment. beRd prim.itv on ""Iunl_·adrnin
jOlered ."""''''tions........ rtelll of tt>etI
1'• .,,0", does not now._ equitable. We
are in bIsic OW...-t wittl these obfooctoons.
and Iv"" modilied ....... _110 b1unl.ny
ill "tleeI, on pre<anl l;c.n-. We lMtiew
the lim,ted ._on IVailatu 10 u. c.n be
bf:sI utilized .1$..........

8. Ho...._. 01$ ,xPttitnot ".;tt1 1'
""'uRl_ ",,"",inalion program Iv. shown
that it has t.m .bu.-l, Our routi,. call·in
progr.m of TechnicianlC) .-ad Condilional
0- Iice_ has "- thai 0_ IlO'lo of
sudl 1*_ .i_ I.il 10 __ 100 r.
" ...mination. or il they do 6PPtar. f.il t'
....mi.... ..",. Such r-.otlS t.nd to confirm
the ~on tN' 10.... ...:n liceh".
obt.ined their lioo""" 1.IIiduIa>tly. WI haw
n-efooe det..mined.o limit t'- IVd.bility
of voIuRl...r-admini$lor«t .xami...tions to
tho following categor;" olopplieont"

II ~icont. 100 t'- N"",oe
lioM$I; .nd

b) Appfic;wlU who show by

p hysic;"'. c:ertilication tllll
they are u...b1. 10 _ .t •
Commission ex.mi... Iion poinl
because of • prOl.,.;ttd di..
.bility preventing 1f.....1.

All .pplications foo m.il . x.mi.... tion. on
the basi. 01 • protracled disability .hould
now be ,""1 10 the FCC l ie1d offic. nil","'

the . pp1icam, •• th•• t lll n to the Com
mi..ion·. office, in Gottty,burg. PIl nn. yl·
.ania. Suell .x.mi....tio n. will be cor>ducted
by a volu m.....><Imin.. .-I""tfld by t he
Commi.. ion. Or by Commi..ion peno nn.1.

9. ",",son. now holding IiCfln.., obl.in.d
on Ih. ba.i, 01 a m.i l . x.minalion will not
be adver , ely aff.cted by th i, . ule eIl. ng•. All
, ueh licon"" m.... conlinu. 10 be r..,._d.
.nd Rul. Sectio n 91,25 i, be ing mod ified 10
indiQlte lha l U.miNtion e.eIlrt w ill be
gi••n lor tho.- el.ment, """ieh _ •• poued
w ilho u t Commission .upe••i n. Foo
inslance•• T""hnici.nICl li""n wililOto-
rnatic.olly be giv.n credit l or El. ment 3
<hould ......ttempt to OOllin. G.......I a...
Ii"."". He would be requi.ed only to po_
Elemenl HSI. the 13 wpm t. le9' . phy t"'.
We believe thol mi !I'.ndlot......" pro.ision
peNlizes no 0 nd ",w '_191 IUc!l
lice........ 10 UW Upon .llPlica 'ion 100
lioonse modification 00 ._1. all lII"...n.
Condilional a ... lioon... will be i...,ed
Gener.1 a... licen......nd .11 Tldu>ip...ICI
lice_ will be issued TK:hnicilf> licenses.
HencelOOlh. all aPPIicIn.. I*,;ng £Iemen..
1(81 and 3 on • volunl_-adrnini.llfed
....mlNtion will be issued • Ge....... 0 ..
lice...... The Conditional 0 .. ",ill no Iongor.........
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subS«luenlly prohibiled in ~ion 97 ,9111.
"""tIl SUles Ihal 1M Novice Cia.. 1I00nle
may nol be tonttl..endy held wilh ......
01Me< el... 01 liOlnW. W. I\;>v. reo:..VflI
_ ...1 PIlltlO'>' to lilt Illis ,""rietion.•nd
in our Noheot _ po-opowd 10 'nclud. NQII~

0... pl'lvi" in 1M T.d""ei.n C_
Iocr.... We If. Me<,"", adop"ng lhal "'0'
1lO'II. """Idl ...21 WIdely ...-ned in lhe
eommenI .. We • • • Iso rnodoly""!J lhe ..... ;.
mum perm,...bIe I,a""",,".. _ IfII)Ut
""'Idl Nov..,... ond III otl'>e< liornsl d _
....v u" li... __"lng on Nova Ir.

_ ncieo, We ar. lin"llng 10 250 WM" lhe

m..imurn PO_' inpul v.flich m be uSld
by .ny ell.. 01 optI'lIor U"" ,lling in
Nov~ .ul:>bond•. W. or. o<k>p.ing It",
chonge lor 1WO relSOflS,; li"tlY . II ",,11 me.n
1"'1 • Novice elf> buy equipm.... v.flich "';11
be ,.Idoly useoblt ifill prilClical when he
..1>9'...... 10 (3.,.....01 0.. .nd above ,
P,....lly . .... orde< 10 CQfllorm '0 lilt 7!>
Wall _ IIm.l. Noviots 0110"""'" ..
larced 10 buy "'* po_ ".n,n"" ,d\
.r.v lInd hove Ilmlled u1*1ul.- au ...
No.ocr su!>bands; _ secondty . .... _ no
r....... 10 Pefmll non-Nowioes 10 UI,lllI h""
_ .... . sub-blind _.suet. 110_ " _

lhem a ,ignili<:ant ,d••ntage over I Iicen.e
tl.., which i..."ritUd to lhot 1Ul:>blond.

13, In vi""" oj 1M lort1lDlng. _ ,..e 01
1M <>pinion INI lhe .....nded rules 21

d,scussed .bOIIe .'e .n IhI public ,nt " ' 51.
conwn..""".•nd .....,....Iy. Aoco<dingly.
pu, ...."" to ..lhol'llY conu.ned ,n Soaion
"hl ifill J03 01 lhe Cotnm""ClI_. Ac1 01
1934, IS .,"'-. IT IS ORDERED. lhol
P.I 91 01 the eomm......n·. Rule. IS
AMENDED IS .... lonh In IhI Append..
IIUChed "",,t'lo. T_ .,.,od<,.nu l>fcome
Illleti.., ~Iy 23. 1916.

FEDERA L
COMMUNICATIONS

COMMISSION
VII,anl J . Mul"'"

Sec,et., y

APPEND! )(
0IapI.. 1. Pal 91 01 TItle <11 01 I.... Code 01
Feder. 1 Regula.",,,, " _nckd .. 101-.:
1. In ~ion 911, JlIrIgf.,m lb l. le l ifill
Id l a. ornended ifill k l .. added .0 , e'" IS
follow< .
§9 1_1 h,.,,",," 0' _'IOi'!icen-.-

• ••••
lbl G~II0_. All ",thofl.ed ....IINt

pri¥ile<)el. ucepl t"".. udu",,", QPerlling
pr...le<)el. .....Id< .e rete""':! 10 ..... Ad
vonced 0.... ondlOf A...., .... E.,,, Clau.

(e! Con<hr1DllM CI-. s.me privileges ..
GI I 0... New Cond'lionot 0_
license 11 nol be ......-d. P,_'It Condi·
tio,,"1 Ct liceMefl WIll be ,_ General

021' licen"'"I"ne o. ,enew••Of moddic.l
lion.

ld I T« I",ici." CI.~ All IUlhorind om..
leul privilege< on Ihl h l lluenc i.. 50, 1·54
MH. and 14 5-148 MH••nd in lhe Am.teur
ba nd, above 220 MHz, Such Iicen..s also
earry lhe lu ll pri viHlQll$ 01 Ih" Novicf! CI_
lice"", .

Ie) No _ic" Clu •. Radiolelegr,phy in the
h O'lluencv bond. 31{)O-375O kH•. 11lXJ. 1150
k Hz 11050-1015 kHz when lhe t..,e5l,i ol
st.lion Ioulion i, nol ...i1l'lin Reoion 2l.
2 1.1lXJ.21.200 k H•• ifill 28. 100-28.200
kH....s.ingonlV TyPl' Al emilofion.
2. Section 91.9 is _roded 10 ,ad IS
10I1ows:
§91.9 Eligibility 'OF _ _ ._IicIn_
Anyone ucep<: • repr_",., 0 1 • lor.
_errwnen<: is ft"il,1H I... an _ ... _.

11... license.
3. Section 91.llCbl is .,....dted 10 "'.,. ..
101.......:
§91.11 ApplgtlO/l for ~_liurw.

• •• • •
Cbl An.ppliQI_CFCC Form610If....

...... OPef"ar lice.... includlng an llPPlica
lion lor~ in _""'11 pr;";I__• whict<
' «Iut5I.... uom""lion jlltni~ bv •
voI""l_ uomi.......nder I provisions 01
§91.21. >1>&11 be .ut>mllled 10 lhe FCC 1;"1d
o llice _ lhe IPPlicllnl. Applica tions f...
the Novlct Cta.. h""me ,ho<Jld be .ent 10
the Commi..ion·. olliO&! in G(1tySburg. PA
11325. All appliCil ion. should be .ccom
Panied by Iny ne.:e...y filing I...

• • •••
4, Section 91.23 i. amended 10 re.d .,
lollows
§ 91,23 ExamiMrion rYqU;fM?tl"'1.

Applicants for Opelllor licenses .....ill be
. equirl d to PI" IhI fOIIo.....ing n.min'lion
11"""",,":

(.) Am.1"'" hI.. CI..., EI.ment. HCl.
2. 3, " (AI .nd <I IBI;

(bl Adv."""d CI... Elements 1(Bl. 2. 3.
~ 41Al;

leI Ge...01 Ct... E_t. 1(Bl. 2.•nd,.
ldl Ted'ltliciln Ct.: Elements 1(At 2

and 3;
(.1 Nov;ce 0...: Elernenu I (AI .nd 2.

~. Soction 91.2'51.1 is ~..,ded 10 r.1d ..,.....
§97.25 E~__r-.~I,

I.) An _liQn<: lo< • "9*' dI.. 01
amateur _"or liotnw ........ holds .ny
.lIid t"", hoen.....11 be .."""eel 10 pas
onIv 11<0 _11I:. 01 I.... ".",.. doss
• •a"",,"tion ","I •• not ,ncI..ded In lhe
u.mlMlion lor the a....I...' "Dense .... Id

. $18.50

. . 18.50

. . 32.50
15.00
. 8.25

· 5199
· $138
· . . . . . . . . .$138

TOROIOAL
CORES

lspecify mn " . l1
T-200 . . . $1.60
T-80 $ .40
T-68 S .35
T-50 S .30
T-37 S .25
T·25 ..•• S .15

• • • •

JOHNSON MINIATURE
VARIA8LES

16().1021.5t05pF $3.00
160·104 1.8 to 8 pF 3 .06
160-1072.31014 pF 3 .t5
160·1102.7 to 19 p F 3 .20
160-130 3.0 to 32 pF 3.45

M IL LEN
92200 2kW Antenna Tuner .
92201 300W Antenna Tuner .
90652 Solid State Grid Dip Osc

HITEHOUSE & CO.
17 Newbury Drive, Amherst, N.H. 03031

PANEL DIAL
Millen 10039. 4" x 3-9/32",
7% to 1 ratio. mo unts on
front panel $12.30

COUNTER DIAL
Millen 10031, 0-99 turns
readout with 0-100 vern ier
dial, ideal for transmatch, fits
%" shaft S25.5O

Millen 16250 dua l255pF 3kV ••... $43.25
Millen 16520A single 200pF 3kV . • • 24.75
Johnson 154-10 sing le 347pF 3 kV •. 34.60

RF Switch

Millen 51001. 1 pole . 2 to 6 pos.
13kV flashover . 20 Amps 521 .20

TRANSMITTING VARIABLES

BARKER & WILLIAMSON

•

MOD EL 375 PROTAX™ 6·posit ion coax ial switch. rear contacts
MODEL 376 same as above. wi th side connectors
MODEL 425 TVI Filter , 1000 W .
MODEL 350/204 Audio Phase Sh ift Network . , .
MODEL CC50 Dipole Ante nna center coax ial co nnecter

.'

L ,, .,

ROTA RY INDUCTOR
style 22g. 203. 28

532.00
Johnson
mH

G.R.

• • •••

NOW IN ST OCK
Tran.min ing Variables - Ao lle' Inductors - Counter Dia ls

Air Wound Coi ls - Couplings - Knobs - Receiving Variables
T oroids - R .F . Chokes - Coil FOrms and more

F rom
Millen · E. F . J oh nse n - Barker & Williamson . JW Miller . Ham marlu nd

Send First Class Stamp tor Flyer

Add $1.50 to each order for shipp ing and handling. Prices subject to change.

6. Seclion 9121 is ' t'l ll led and ,r",,,,ded 10
,~as lollows .
§91.21 Mail .~.miMllOfl' for .ppl,carm
UMble 10 Ir• ..".

The Commi,,"on mlY pe,m,t Ihe ex.mina·
lio"" 10< an Amlt",,' Ex tr•. Ad'anced,
Genera l. Or Tech nociln CI... Ii cen ... 10 be
adminiSleted 11 a toelli"n 011<0, th.n •
Commi.. ion eumon.l,on poinl by .n
u a m,ne. dIo...n by 11<0 Commlilion .....hen it
i~ .hown by phYSlC..n·. Clfl lllCition Ihal the
applicant i, .....bl. 10 .ppe•• II ••egula
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Tracking
the Hamburglar

VANGUARD LABS
t 96·23 JIm.ic. Av~, . HoIh$, New York It423

,

CS" -

STOLEN: GTX·2 sIn 29·63 and 10
no. 02Q.34·2737. GLH ·l00 and same
10 no. Taken from my cer on June
12. 1976. I am offllfing $100 for the
rec::overy and conviction of the per

soos responsible fOf the theft. Paul F.
Kelley KIUXD. 165 Garfield Avef'ItJe.
Hyde Park MA 02 136.

REMOVED: leom IC·2 2A tranlCll iver.
sin 12 16. 16n 6. 3 119 1. 01/6 1 J(t als
also in rad io besides Sland<lrd J(t<l ls
Iro m teem. The tadio also had a
Moto,ola type m icrophone. instead of
the standard Icom m ike. Reali stic
PRO· 11 Scanner. sin 08370930. xtats
fo r 155.79 and 15 5.685 MHz. Sanyo
FT·B67 AM/F MIB trk in dash car
rad io . s In 8 7 6 61 6 11. Rea list ic
MPA· IO PA am p lif ier . manufaetlSer
d id not PIlt sin on unit. al50 non-stock
mictophone with it. Thew items we,e
stolen from my aUlO ~ked outside
my home ort the night of August 21 .
1975. I a l50 had my ....me and SSN
(214-68-9618 1 engraved on each unit.
Please contact Stephen E. Martin
WA3$AD. 12115 NOfthwood Drivtl.
Upper Marlboro MD 20870 or al this
phone num ber: 301·627·4 933, or con
tact tbe Prince Georges County Po lice.
Bowie, MO. case number 75·233- 16 3.

Idl In lhoe nequlrev _ 3700- 3750
k Ht . 71(1). 7 150 k Hl 17050- 7075 k Hl """""
IhI I....... (filll localion of thoe $I.t-. i$ nol
_ thin Rev'on 21 21 .10021 .200 kHt . <In<!
28,10028.200 kHl . the mUltn"m pI<l lt!
,npul po_, wfl ict> may be ulili,ed '$ 250
Wa ilS-

. mplil .... $!<lQl 01 <ln amplifier orcillilOl'
Ir....smin ... or to thoe pili. ci,cuil 01 ""
oocillaler tr ...$mi"... . An Imtlteu, triM'
milt'" O!>I'. hng wilh 01 _, input ex·
Cftding 90l W<lItS 10 the pUte circuil ohIIl
prO,"dl ...-.. ler aceu'<llely ""'....."'" t ho
pl<lll _ inpul 10 l hoe vacuum lube er
tubft o.upptVing po..... 10 It>I ant .......

•• • • •

ffAfURfNG,
• Volt<lg. rali"iS up to 2O.0lXI volts
• Cu mml 'atiniS up to 6.0 I mps
• Fully lliassivaled diode btJildinll blocks by_

GINIIlAL IUCTRIC
• Wide va'iety of $bndlf<! Issemblies ....ilable in conI......

tions such u hili ...... cent..·t<lp. doublers, Incl bridleS
(l & 3 phew)

• Avalanche typa
• BoUt IIIndard~ I,ne frequency and l-st ,,*>tclti"l-• Ctpable of ..-plIcirW fMfIy Ofher manulKf\nrS' types

""ich ¥II no lonIIr _ ilable $UCII on 5iIicon tetfO.lrts
for l\Ibe types Il66. .n.~ eb:-

• Custom dlsisns and enei.-.i"l ser'rices
• AppIiclbII 10 hishtr teI'-b11it, <lpplutions such as in

dustri<ll conln)l systems. communicltion equipment, h<lm
radio JelIr. smcl<I $ttCk precipitators. etc.

CSde Silicon Rectifier Modules

l OR MORf INIORMArlON CONTAcr,

CONDIrlONING SlMlCONDUcrOR DfVICI$ COR'.

'ost 0fFI~ aD. No. " 6 Wo)'n• • N. J . 070170
T.I.ph..... 201·227.2539

00'Ml1!Y CA 90240, 1213)-923-0 131.

RUST LED : lcom IC230 two meter
fm transceiver with mount and 8 2
J( ta l, sin 283 5. TPL Model 1002 two
mete , po we r am plifier. sIn 0426.
Ae!ll!ncy 10 channe l scanner model
ACTR 10H LU with all o vstets and
a n t e n n a junction b OJ( . $/n
185ABB279. Stolen fro m the Mission
Valley area of San Diego on May 17 .
19 76. II localed. adv i$ll San Diego
Po l ice Dept . Burglary Div. at
236-6281 lease ..76-33350). or con
tact lane Sprague K6WK ( 71 4)

481.()594.

TAKEN: Unimetrics UIUa·Com 25.
sin 080213. stolen from locked auto
pa'ked in res ide nce dr iveway. about 5
em, May 12. 19 76. Unit ensaibed in
two p laces wi t h N.C . d river 's license
nurnher, 2067134. Contact Greens
boro N.C. Po lice Dept., or W4DWR .

§97.67 MU-"" ,.,,'hQrind11O ,,"",.
(.) Exoept lor PO_ '1SI'lC!oons H HI

lor th in §91.61 and ~awlph Wl bIlow
hOh a"'<ltll" 1'01"""' "'" ....y be <>Pt" fed
wolh 01 po_. inpul nol . xCl«!ing 0...,
kilo_It 10 the plll. C"cu' t 01 lhe linll)

§9 7,33 Eligibiliry fOf' ", ·u.mi"'tlon,
An applicanl W'h.o I.il$ I .... itt"" eX<lmin.
lion lor "" 01....11... r<ldio QPII!\'<l tOl' licen...
may nol like """Iher .... 'uen e...minal ion
for the ••It..., 01' hip, cllQ licInsI "';Ihin 30
dlv$.
11. Sea-. 9 J, JSi5 dotttld.
12. In Section 9 7,67 p.ajJ<lph lOll is
_ ond Idl i$Iddt<I IO ,.-I H Iol\olov$:

ATT ENTION MET RUM II
OWNERS

For complete details and photo
see our half page ad in the May
issue of this magazine.

.............
VANGUA R D has a high quality
synthesizer made fo r your rig.
You get 2.000 thumbwheel
selected channels from 140.000
to 149.995 MHz in 5 kHz steps
at .0005% accuracy over t he
tempera tu re range of ·10 to +60
C and your cost is only $159.95.
With the Metrum. one Vanguard
synthesizer covers both transmit
and rece ive frequenc ies.

ABDUCTED : Drake ML2 no. 11512.
Xta!s for 10 channels. green sub m in.
coax conne<:ted fOf TfT pad to coax
conn BNC o n rear. 1 coax sub m in.
connected to dev. term ina ls. Stolen
March 26, 19 76 in A ndover. Massa·
chusetts. Contact Frank S. Min os
WA IMJI . 16 Cottage Street, Exeter
NH 03833.

LIFTED : Genave GTX· 1T handheld
transceiver. sin 13·07 $Iolen from our
booth at the Dayton Hamfest.
Contact Claude L. Henderson. ViOl
President, Geoet'al Aviation Elec
tronics, 41 41 Kingman Drive, Indian
apo l is I N 46226 . phone
(3 17) -54& 11 1 1.

GONZO : lcom IC·230 2m FM Uan.
cesve-, sin 2406312. with a ll 5 We-st
Coast split ·splil crystals. Insaibed on
rea r chassis: "CA DL # G5 1658 3" and
" K6ICS". Contact Dr. Michae l K.
G a ut h ie r . 95 50 G allati n Road,

10. Sect ,on 97 ,33 i$ amondetf to ...., <1$

folloW$:

• ••• •

§97.31 Glad"" o f ~x_inat"'ns.
101) Code 1"'1$ lor Hnding <lnd ' 1Ce;",ng

<10" gr ifdl-d se\>l'alt'lv,

perl thet-101 i. dictated, the lX<l mi ner ,n<lll
certifv thoe ...Iu," 01 the appliclnl'$ d,.·
<lbihrv <lnd IhI ...... lAd add< .... 01 1'
Pen<>n ($) l<lk ing . nd " •.--,bing lhe appli·
cant '$diclltion
B. Section 97.29 is"'Ied In<!'~I..:l

~........
9. Section 9 7311.1 i$ _ nded to reMl H

lollows:

Comm,ssion ......,not io<1 poinl beQuw of I
poOlrlCled diMbil irv prevenling tr_ 1.
7. Soetion 97.28 i$ 'e1 il~ ItId -.led 10
f-.d ... 10110_;
§97 ,28 U-of c:onducting I x__t;om.

II I h c.pt ... pocMd!d by §9 7.2 7. all
e,......ftIl iorl$lor ArNtet.. htra . AdvlnoM;!.
Ge..-a1. and T.ct>niciln a.. _ " Ior
lioInMt will be conducted by ..ttrorilld
Commn.;on ~'-....I 0< '''''_lli_ It
1ocI100ni and lima $pKilied by II. eo....
miuion. h inol io<1 llen>enll gMtn unci..
I"" p'...isi 01 § 9 7.21 ..,II be Idmin-
ill.....:l by In eXImI"'" .ele<:1..:l by t""
Commiuion. All IppliCilioll$ 10' conoi.....
lion of ehgibilily unde, §97,27 $koold be
Iiled On FCC Fo,m 610. and should be Hnt
10 the FCC h.ld olli"" n eIl IM Ippliclnl ,
IA list of th_ oflice$ aw in § 0. 121 of
I"" Commiuion·. Rules I nd Cln be obtlir\ld
Irom I"" Rl'gionol Sorvi<::eol Divi....n. Field
Dpeut iono fk>f..... Fcc. WI,nington. D.C
20&54.0< Iny field office.!

lbl lIMu om........ poescribed by lhe
Commig,ion. • .....,inltions to< tho ""'ioI
0- 10_ will be conducted and _ .
vised by I ,,"oh.nc_ . ""m.... -.a..:l by
tho IPPliolnt. Tho -.oIu-Rt_ ex"";_ .......
be II "'" 21 y_$ 01Ige. hll be u....""t..:l
10 ". lPPIiQnl. ..... .....11 be tho holder of
In Am"'...... hUI . Ado4naed. or 0......
OIU OPItl lor lieenl.l. Tho _ itton por(ion
01 t"" '*>vict . ""m'not ' ''''. EI ........t 2. .n.I1
be obtlir\ld. Idminillfnd. and submittld in
ICCOfcYncI wilh Ih. following pro<:tdu. "

(t) Wilhin 10 dOY$ Ille, $ucCUolully
compl.lin.g 1.I.grlphy . xominllion .I.m.m
1(A), an . ppliCim $hatl $u bmit . n .ppli.,.
t ion (FCC Form 610) to the Commi$.ion·$
off;"" in Gettyd,..g. PlnMyl••ni. 17325.
The . ppla lion .....11 incl I .. ,inen
'Ill""" hom tho lIOIumeer e" '... lor the
. ,..minoti"" P-"l lew EIIfTII1ll 2. The
e""",,, '$ ....i tten '1QU1SI 01\1I1 incIudI (il
tho ...mn I nd _n( Iddt.-. 01 lho
....rni_ and thl .pp1icant . liil. dtciption
of thI qUllilOc.lio.. 10 Idmin-
iow II inot ion. liii) tho . x.......·$
NI_ 1""1 the .ppliClnl hu paosed
WlegrlPhy ......." 1 f lAI under h is $_'
.ision ";Ihin tho 10 daY'S P1'ior lo ..bmiaion
01 !hi 'KI I• • nd lilt) I"" . u mi.... ·$

....'n ... $""Iu Ex.... inotion _$ ..ill
be lor_,dtd only to the volunl_ .......
i.... .

(21 Th. .olunl"'" eX<lmi..." $""11 be
,eoponoibl. IDr lhe prop... conduCI and
...,,,,,.,,,y $ul>I,vi. ion 01 the ' U mi""l ion,
A<!minimali"" 01 Ih. exami""tion 010.11 be
in IOCOfcYnc. ..ilh the irt>t,uetion$ incluclfd
with the . ...m' '''tion pape, ,,-

13) The a...mintt ion _t.. " It." CO""
pleted or~ ,n the ....nc the . ".min
Ilion is not tlk.n. $hIl1l be relu,ned by lhe
""'..._ ex....i_ 10 lhe CornrniIo$ion '1

ofl iCIs in GltIV$b..-g, PL. no lit_ than :I)
daY'I .lt.- tM <ill . the _ ••• mailed by
the Cornmiaion (the dn. of mailing is
nor....,Iy n.mped by the Cornrniuior> or> lhe
out..of tho .xaminttion _ """, ).

leI Tho oodI tesl .equil'ed ot an appli
Qnt lor .. <lmll...... ,Mlio <>tHI'ItOl' lic.n•.
in _do..... wilh !hi pro..-i$ion. of
§§ 97.21 . nd 91,23 slo<lll del ...m;ne ,he
<lppl icanl'$ abO lity 10 tr.n$mi! by h.nd kly
ISI'<light k.v or. ilsupplied by I"" <l pplicanl ,
<lny OIhIt' Iyl>" 01 h.1nd ope,aled key .uch 01'
a ",mi·out""'otic 0' elect,onio k. y. bUI not a
keybol,d k.ye,) ond 10 ,,,,,,,i.. by . ... in
pl.in l. ng....9". mul<l9'" in Ih. Inl..notion.1
Mor.. Code at nol I... Ih<ln the I"'eocr ibed
speed "",ing 01 Inr. minule leol per- iod. hch
five cfIIfact... n il be counted U one WOfd.
h ch punctuation ....k and nutner<l l .....11be
counted u I..., ct..-1CI1r"-

Id) Al l _,lien portion!l of lhe ....m,...
lions tor ""lIeur QPII!\'alO1' privilt9H 01\111be
e<>o'l'IPIIled by ' M apptiClnl on Itgobll hind
_ ,I'ng or hind prinling. VJIt_ lhe
applicant·. $ignllu,e is ,equil'ed. hi$ norm'"
s.ognlIt ..e ""II be Ao>t>lIClr\U u...ble to
comply _ th th rtqui,emenl$. beetuH 01
"""$~ dlMbollty. may Mt",e th.i, ...-.
10 lhoe m'n<ll 'on QlI-eIlion$ <lnd thoe ,.
",i.ing co I"'. If the 8X<lmi""tion 0' any
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from page 6

technlcces and modes 0 0 • who are on
Oscar 00. the rrcontcunce groups . ..
there are a whole lot of heros in
amateur radio and I take my hat o ff
to t hem.

If we must for some reaso n have
limits 01'1 bandwidtho I donOt think
t ney should be _ itten to kill off
ucse old buggers on AM or t he
television pioneers on 420 MHz 0 0 0

tney should be written to ef\Cl)Urage
lmateYr development Ind pioneering.
Do you agree?

If _ are going to let the dooI'" open
for new RTTY and RnY/computer
communications systems, we need to
set things up with plenty of latitude
for exper imentation.

In docket 20777 the proposal was
for 3 50 Hz bandwidth for the CW
parts of the band. Th is would force a ll
of the special modes such as AnV,
high speed ON, and FAX to be in t he
phone bands . Is this wnat we want to

do'
Are _ so jammed up 0 1'1 our bands

that _ have to set tne phone band
bandwidths at 3500 Hz? Th is would
eliminate any ex.perimenting with new
systems which might lilow for greater
SlJVings in terms of bandwidth/time. It
would prohibit work with a synchro
nous detecting system of communica
tions. It would prohibit work with
dou ble sideband systems wnere
p ict ure info is on one sideband and
voice o n the other.

ves, there are times when every Hz
of band is needed. , , Saturday and
Sunday aft ernoo ns can be d ifficult.
There are also many hours when even
the most crowded of bands are vir
tually empty. Slw;)uld _ set tne rules
to meet tne problem5 of Saturday
Ifternoon and forget about tte other
times? Should _ have our rules SO
they are designed 10 limit us for our
own sake during tne peak of the
SlJl'lspot cycles . . . or should we ask
for rules which allow us to work
within tne limitations of the bands in
wh ich _ are wor king1 A chap w ith a
25 kHz wide signal on 10 m these days
is no t much of a problem to anyo ne
. . . so why ma ke a ru le to sto p him?
It just might be t hat this idiot is
working o n a super na rrow band
televisio n system.

The use of the bands is self· limiting.
As they become more crowded, wider
band signals will have to wait . Th is is
something tha t son o f takes care of
itlllllf. We don't need st ifling rutes to
force us to do these things.

Okay . .. again let us suppose t hat
tne FCC takes tne lid off and says go
anead and USII any width signals you
went on any frequencies you want.
What may happen? I suspect that
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without guidelines we wou ld be in a
pickle. Anarchy is no t good either.
Perha ps t he FCC could say t hat we
wou ld no longer be bound by FCC
rlfQ ula t ions o n bandwidths and sub
bands, but that they recommend we
keep our present system until we a re
a ble to come up with a plan tha t _
agree is better.

DUMP BANDWIDTH
I'm hoping you'll agree with me

and _ite to tne FCC asking that they
rei put through docket 20717, I'm
hoping you'll ask them to get r id of
limitations to experimenting and
modes , ., lIVen sub-bands. Oh, I guess
we'd better keep the No vice bands,
since the FCC is about to vinually
t hrow them o pen to a nyone who
wa nts to give ham ming a try,

Send your comments to the FCC,
Wash ington DC 20554 , and me nt ion
207 77. If you have a copier send t he
15 copies , 0 , if not, seod at least one
. , , but $#!fId.

CONDITIONAL LICENSES
DELETED

Johnny Johnston Innounoed at
Atlanta that on July 23rd the Condi·
tional Clau of license would be elim
inated. Conditional Techs would be
grllndfathered into lne regular Tech
license and a ll ctber Conditio'lills
wou ld be grandfathered into the
regular class of license.

Joh nny admitted that o n ly about
10% of the Conditionals ca lled up are
able to pass their test, but the pros
pec t of trying 10 re-exermne over
82,000 Condit ionals was not pleasant,
The f CC is just ba rely gett ing out of
the mess caused by the f lood of CB
licenses and one t hing tney don't need
is anotner big hassle.

To give iIf'I idea of what the Com
mission was up against with tbe C8
licenses., Johnny showed some slides
of tneir Gettysburg facility . About a
yelr ago they would get one thin
mailbag of license applications a day
for .11 the services they handled. Th is
has increased a bil and now runs over
80 mailbags a day on busy Mo ndays.
They've been able to get permissio n 10
add a few temporary employees to
help, b ut the whole th ing is a
madhouse.

To me this change means that all of
us have to eccect tha t ww are now on
equal terms with some chaps who
have paid Sloo for a General license
or S10 for a Tech license and who
don't lIVen know tne code. Okay, we
have absolutely nothing to gain by
b itchIng about it or milking tbese
c haps uncomfortable '" tney have
enough of a problem living with tbetr
cneating, without our rubbing their
noses in it. What we have to do is

make sure that our clubs have darned
good technica l sessions and code
classes so everyone in t re hobby will
learn .nd have more fun with amatll\lr
rad io . The more you know about
hamming, tne more fun it is.

Tnere is no indication that the code
is going to be relaxed for the General
Class and above t ickets, so we can
cenainly do all we can to gel every
ham to pass the 13 wpm exam. II is
now recognized that p robably the
worst possible way to try to get code
speed is to sta n slow and gradua lly t ry
and build up speed . . . say on the a ir.
Johnny mentioned that t his never
wo rked fo r him either and tha t he got
his code speed up by using tapes.

The 73 tape is only $3.95, so it
isn' t a big deal and can be used
whenever the t ime permits, Sut it is
more fun to get together with lhe club
and have I short code copying session
... probably about 20 minutll5 is right
... as pan of each meeting. It is
vitally imponant to remember to keep
code fun . As soon as you find yourwlf
gett ing bored or fidgety, do something
else. Keep the pressure o ff , , , take it
easy , . . and have fun copying.

I' ll try to get as many ar t icles for
73 as I can which will help newco mers
get the hang o f radio theo ry. Authors
p lease take note. If yo u 've any ex
per ience in teaching at clubs, you'll
reach a lot more people via articles in
73 ... and tne prestige of being
publi~ may make your audience
listen II little more carefully.

My petition to permit Techs to use
tbe Novice bands was part of this
docket on the Condi tional licer>Sll'S. It
is about timel And tney rTIitde one
other big change . . . Novices will be
able to use 250 Watts input instead of
75. The reasoning was that Novices
need to haVl! good eq u ipment to
ope rate in their c rowded bands, a nd
th is means bu ying a regul ar ham tra ns
ceiver . Most of these have sweep tube
f inals and ru n in t he 150-250 Walt
range . So why not make that the
power limit? And just to make it I bit
more fair, any operator using tte
Novice band must keep his power to
the 250 Win limit .

COMMUNICATOR
LICENSES

The fCC is still thinking seriously
about the Communicator license, and
t hey are now talking in terms of
perhaps millions of t nem. They are
not a bout to open this can of worms
unti l t hey have a lot of o ther parts of
t he ir act go ing ... like be ing able to
handle the li cense applicat ions.

The FCC is a ll t ied up with
pro blems on opening new channels for
CB. There is a general agreement that
CB needs more channels. I'm not
convinced of th is yet. I'd like to see a
study of channel use. I th ink it would
refute the more channel idea . They
were just about to o kay the channel
increase when tests showed that tWO
CBers 450 kHl apart in channels
generated a good deal of intermod on
the j·f and raised miseries o n "II
channels of sets within several miles!
Fu rt her tests indicated that signals on

half t he i-f frequency were also gen
era ting substantial intermod and that
this might be responsible fo r qui te a
bit of t he interference many CBen
were getting. The FCC found that
some C8 sets _re particularly dirty
and it is certain that the Commission
will be reviewing their type
acceptance of severalllllts.

The FCC is _II aware of tte
problems that sunspots and increased
skip afe going to make for them. The
impact is going to be really serious
when about seven million CBers
discover that 23 over-powered stat ions
in the midwest can wipe ou t much of
t he country. This means that tre FCC
has to get something going on a higher
freq uency band pretty soon. With t ne
licensing mess they've had little time
to do much else ... except sweat. They
know what is go ing to happen and
they are so understaffed tney are
almost powerless to cope.

The Communicator license could be
cee t hing to help get them off t he
spot. They ca n answer millions of
scream ing fu rious CBers wit h a simple
ham ticket which will allow them to
keep hamming away '0 ' on a band
without skip ... and legally. No code.
darned litt le o ther e ~am ... perhaps a
short course with a loca l ham club
which then can Iland out the license.

t just wanted you to see what is
happening and v.tly. If you have any
better ideas on what to do, let the
FCC know .0. and me. The FCC
hasn' t time or people to read your
letter, and neither do I . . . but I' ll t ry
.. . and they may too. Hey! Wh'J' not
write to the AR RL .. . rhey have the
time.

NO fUE LING

Put o n your blue sky thin king cap
with me for a moment.

There has been a lot of PA given to
a need fo r saving fuel. I don' t t hink
any of us rea ll y disagree with the fac t
that there is a problem , .. it's just
that few of us are willing to volu n
tar ily make big sacrifices in the name
o f fuel _ ing without some evidence
t hat everyone else is hurting, too.

Now what do ww spend a lot of gas
on that could be saved? Well, I don't
know about you, but trips to stores
put a lot of mileage on my car. There
are three or four trips to tne super
market a week, a couple to the hard
ware store, one or two to a (\epan·
men! or ditICount S10re ... several to
the book/stationery store ... things
like t hat .

Add 10 my trips those of deliveries
to my ho me , , , cleaning, UPS, mail
. .. things li ke tha t ,

Suppose some firm ' " perhaps
UPS .. . got involved with a super
delivery service which would bring
mail, groceries, deill'ling, hardware,
Sears stuff , and everything else all at
one time? Right trere we could save
over 50 million gallons of gasoline I
day. Let's suppose that t he deliYery
trucks, since they wouldn't haVl! very
far to drive, could be battery-powered
. . . charged up overnight. Thin k 01
the pollut ion t ha t would be
eliminated ... how much tongoer cars
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The STAR series introduces a new di e On of antenna size,s p99
flexibility for today's amateur radi operator. Many hams operate from
apartments or urban locations W re space is at a premium or other restricti
prohibit installation of large b ms or quads . Even verticals can present
obstacles due to the space r~uired for radials. COMSTAR recognized the need
for an effective small anten a for such locations as well as lor portable or field
operation . The resulting a ennas 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 concepts employed. The freedom of the STAR design
from losses in baluns 0 (, oad" coils produces wider bandwidth and higher
radiation efficiency.

The antenna elements an coax feed Ii ne are containe
frame lor protection and t e entire antenna can be pai
in with the surroundings. e small size and weight
standard TV masts and rotator, if desired. No radial
required. Additional STAR features include:

• 52 ohm impedance (matchin ny length of 52 0 m coax)

• Broadbanded to maintain low Rover enti and. VSWR typically less
than 1.2 : 1 at resonance.

• High attenuation of harmonics

• Choice 01 vertical or horizontal polarizatio

• Capable of handling legal power on SSB n 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 10 est cost , they are available factory
direct only from the address below. Complete instructions are provided for
assembly and tuning for optimum pertcrmance at your QTH. State whether the
STAR 20, STAR 40, or both are desired. Send money order orcheck to the
address below. Include $3.00 per antenna lor shipping charges. California
residents add 6% sales tax.

theCOlt*nAR Corpor.alon
AMATEUR RADIO DIVISION
1926 S. Pacific Coast Highway. Suite 233. Redondo Beach, CA 90277



woul d last without these unending
short trips 10 lhe store ... how much
would be saved On insurance by
keeping cars out of parking 101 acei-

-"Older folk will remember the time
when 1TI051 grocery $hopping was done
by telephore and lhe grocer delivered.
SupermarkelS killed Ihis nice way of
doing t hings ... subslitut ing a whole
101 of your time in exchange fOf thal
of the delivery bo y and the grocery
clerk . .. plus your g.as. Remember
lhat most delivcry boys used bicycles.

We can go beck 10 the phone again
. .. perhaps this time by way of lhe
microcomputer which will give us
pricing and buying information on all
products and permit us to Ofder them
and pay at the same time via s0me

thing like Master Charge.
Perhaps the time will come when

mosl of our stuff will come by way of
a da ily lo r lwice daily) van ... gro
ceries, cleaning, mail, packages, drugs,
Sears , hardware, liquor, , . 7 The plan
wo uld seem 10 have enough econo
mies in it to make it worthwhile t o set
up. And it would help in t he energy
crunch . .. and pollution problem . ..
if the non-use of aboul 435 million
barrels of gill , year i1; of any impor·..~.

Unlil such time as small computers
are in wi~ead use, it is unlikely
t ha t a ny ser ious computer-to
computer via c rore lines system can
be set up to gel around our oetenor
ating and increasingly costly mail "set
vice." But tte ore Ihing the post
office has lhat has kept lhem in
busineu despite their problems and
COSt has been a delivery service thal
reaches everywhere.

Suppose that my SUjgested delivery
service were to gel going . . , and were
10 catch on widely. It might be t hat it
could be used by a "Western Union"
type of outfit 10 deliver messages. On
the o ther hand, wit h a ll erose micro
compulers out there for o rdering mer
cha ndise and groceries ... it mighl be
that electronic mail would develop.
Ei the r way, such a system cou ld serve
ttet additional benefit ... a fist and
illeKpenSivemail service.

CB"..
A letter from J. Henry Felton, who

lills his calls as AA4HXZ ·WR4AKX,
says, "Waylle, what is that I see on
page 46 01 the J uly 737 Bad news! Is
73 going 'CB'? II lt takes ads like tha t
10 gel 176 pages, t hen cut down to
120 pages. 73 has been the best since
day one, you don't need CB ads. Let
CO have them !"

I eXpl!'Cted a bit of flack on the CB
Mt, but really I expected a bit more
than one letter ... thanks J . HelYY,
fOf writ ing and giving me a chance to
say something.

No, 73 is not going "CB." And
while I would accept ads from Fred 
ericks of Hollywood or Idaho
potatoes to help pay lor more space
10 print articles ... every additional
page of ads makes it possible to print
about two or Ihree pages 01 articles
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. , , I still wo n't permil ads from ham
manulacturers selting bum products or
providing lousy service. Not t bat CB
ads are all that te- out anyway.

If you have been reading my en
tOfials fOf very long. you are Quile
awa", tl\lt as situations change, my
opinions cl\ange with them. I try to
keep up 10 dale and get all the input I
can . A case in point is CB. A couple
years ago you fo und me pretty sar
castic and negat ive about CB. I Ihink
that was appropriate at the time.
Since lhen the situation has changed.

Two things happened. One was lhe
sunspot m inimum, which allowed
11m to wnle down to I IocII band for
a few years. The second was the
national 5S mph speed limit . Thrs
combo got the truckers imo CB and
t l\al 'JOt CB imo the newspapers . , .
and tha i got C8 into the cars of
several million people. Note that the
CBers 01 today are rare ly the CBers of
two or five years ago. In most areas of
tbe counlry bad language is a rare
exception.

A great many amateurs are putting
CB rigs in lheir cars and evtfy one I've
talked with is very enthusiallic about
it. During my talk at Atlanta I asked
fOf I show of hands of amateurs who
were also using C8. Over , hundred
hands went up. I lhen asked how
many of them would be without il ...
only one hand went up. I know I
wouldn' t be without it. When I f ly
anywhere I take along both a ham rig
for the repea ters and a CB rig lor road
information.

11 you run up ~inst a seriously
ant ~CB amateur, ask him the same
question I would ... has he used CB
dur ing the last ye. 7 You will never
get a yes to that.

Before I go on with Ihis, I'd like to
just mention t his 55 mph speed limit a
bit. Unfor tunately, most readers are
nol getting Car and Driver. I th ink
tha t is a great magazine ... not as
greal as il was a lew years ago, but
still great. I can' t go into the deta ils
they do to show what a terce t he
whole SS mph thing is .. , how much
lower the accident rate is on the
Germ.., Autobahns where there is rJO

speed limit as compared 10 our imer·
Slates " , etc. You probably lind, as I
do, thin on the interlliltes ITI05t of the
t rat flc moves along at 6S mph or so.
Po lice, who might do better to fo llow
up on CB reports 01 dr unk or wild
dr ivers, are manning radar speed traps
.. , and drive rs are countering with
more CB and radar detectors.

Car lind Driver figures that the next
step will be radar jammef1l. Hmrnm.
I'm still hoping some enterpr ising ham
will come along with a nioe mobile rig
for the 10 GHt ham band ... a tenth
Watt will do. That may make the
radar people have to put in sharp
filters to prevent edjecent band aRM
Irom our rigs. A ham rig like t hat
might se ll like c razy.

Letters lrom ham clubs all around
the country confirm thet about 80%
01 the newcomers to amateur rad io

sta rt out with CB. Would n't you, if
you were getting going these days?
Thus it ill behooves us to sneer at

CBers. The chaps who are att racted to
CB these days shouldn't be held
responsible lOf tbe crimes of thai
bunch 01 clowns who ter rorized lhe
charw1els a lew years ago. Now that
lhe FCC is catching up with licenses
and has an inSlant CB licensing
scheme you' ll even hear qui te a lot 01
CBers using legitimale calls.

you CAN HELP

A few years back I wrote a column
lOf Eleetronia l1Iustrllted. It was a lot
of M)rk, but my mail showed t hat it
_s accomplishing what I wanted , .,
att rlCting new blood to amateur
rMtio.

In order to get my oar in the main
stream and for the same bIlsic
reason I am now writing a syndi ·
cated CB column lor newspapers. The
co lumn, called " CB Today," is aimed
at educa ling t he CBer and making him
aware 01 amateur radio. I answer the
questions caers have, help t hem
underlland about antennas, car noise.
the rules and Ihings like that . .. but
lhe end thrust is a!wllYs to gently
encourage them tow.ds an amateur
license.

The col um n has been accepted in
16 cities so far, If you see it in your
local paper please send me a copy lor
my scrap book. If you don't, maybe
you could call Ihe editor and suggest
tha t the column would be popular. I' ll
send samples and otrer info on it 10
anyone you suggest. My policy is that
the column appear in only one paper
in each e-ee, so it is first come first
served. If you happen to know the
editor personally ... lean on him.

The papers thaI are runn ing t he
column report tha t it has helped them
sell a lot 01 CB ads. Rad io Shack
stores in particula r jump et Ihe
chance. The column is inexpensi ve
and t he ad revenue it brings papers
Pilys lor tbe column miltly times over,

Getting back 10 73. Perhaps you
can understand why I was Quite
emhusiastic about the Siandard ad for
their Hocizon 29 CB rig. I t hink tl\at
any amateur who is not on CB is
missing lun .. , missing grand oppor·
lunit ies to ta lk up amateur radio lind
get a 101 more newcomers 10 our
hobby . . . and cerlainly is at a disad
vantage in driving when he qet s no
warni ng of traff ic t ieups and acct

dents. Amateur s with FM rigs can
report accidents, but they have to go
some to beat CBers 81 t his t hese days.
And il you see I drunken driver you
aren't going to be in direct touch with
a po lice car un less you have CB. More
and more smokey5 are wearing ears
these days . . . and the results have--

Yes, 1 know some CBers speed , .,
so do non- CBers. But since the whole
S5 mph th ing involved gasoline
problems .. . and I see thaI Detroit is
again going more and more into float·
ing boats lor our highways which get

hall the mileage of my li ttle bomb,
even if I' m running il at 80 mph , ..
perhaps it is time lor reason to rule
over emot ions.

To recap ... I welcome CB ads in
73 . .. CB is f un • • • _ile lOf ecores
of my "CB Today" co lumn for your
loca l paper , ., invenlors, we need a
radar detector test device . . . mercy
me, how abou t t hat good buddy?

In case you are Sl ill hu ng up .. , we
are getting about lour times as many
new hams loday as a year ago . , . and
allTlO5t BO% 01 these are C8ers. Can I
make il any clearer? Remem ber back
to v.t1en you started as an amateur .. .
where voo met as I friend and buddy
Of as a lowly, to be sneered at , bum1
I've found CBers today to be great
peopl e and very enthusiastic lmate...
newcomers. EXlend your hand in
Iriendsh ip and help.

POLITICS AGAIN!
All you President Ford svppcrters

out there should get your let ter
writing arm oiled up and working, lor
lhe White House is again mixing into
our rain barrel. The Nixon While
House was lhe big press...-e wtlidl was
pushing fOf the 220 MHz CB band, loc
those of you with short memories.
Now the Ford White House is hot at it
again and 220 is being pushed hard by
the Ford group.

A lew hundred letters from hams,
friend s 01 hams, lam ilies 01 hams, and
anyone else you can get to write t fe
Ford we may not like to have in our
futu re can' l hurt. If a few hundred
letters come in showing FOfd that he
is losing VOles by Irying 10 lorce t he
FCC to take -IIY pan of lI ....m band
for CB growth, it could have., effect.

Remember, please, t haI this was the
o rigin of pressure whidl alrnosl lipped
the scales jusl belore Nixon resigned.
It woul d appear that EIA has an
incredi bly good friend o n the White
House statt somewhere high up. The
FCC, unde r Chairman Wiley, has been
dead set against taking ham fre
quencies for CB '" so someone
higher up than lhe FCC had 10 be
bought or convinced.

There i1; no Question that CB must
have some UHF band il utter chaos
(and that's the very best kind of
chaos) is 10 be avoided in a couple of
years. Even the White House can't
stall o ff sunspots for much longer.
Once those littl e rascals sta rt burping
out ions it will be bed lamsville on CB.

The FCC has been th inking more
and more 01 something nice around
800 MHz. With synthesizers and the
new module rf PlCkages, this mq,1 be
a good idea . It remains to be seen
whether tte FCC can get moving
laster lhan the White House bunch.

THE SUPPORTING CAST
In response to rather persistent

demands lhat we uncover lhe
anonymity of our fearless crew, we
present the lirst installment 01 our
Kodak rend it ions 01 the troops. You
asked for it .



Big Bi ff Edwwth WB68EDI1 , tM fiJ mMJIIfIfIT of 73, h8s~n with us for 0 ...".
t"CI YNI"J and sho_ flO sifJn of giving up OM of 1M toughest jobs in the p/~.
No" Bi ll fMrd .t work. fM muit w doing IOnething right si,," 73 hils more
~ of «is then M?y ot'" r.m m.gu;,..

..
~t Dotty Giblon, who "'s bHn IJ'lllt»ging tM wbu;:ription departm/lflt for
0 ...". ten YNf1 If you '.. c.llftJ 73.t oWly tinN, 1M c/Vna-s lire you 've t. lk6d
with Dotty and she 's M1ped you with YOII" prob~ . Dotty is the 0fJ/I who
undon tM scrrwtJP$ of our friendly coffl'Utr ttl"'" in Mnu chlnlttfS.

8tW'1t ~1tIf runs thtI priMing dt1p8rtmMrt n 73. 1M f1Jit9IUi~ is printwJ out
in WiKOl'lSin, but Il'WtJ)' of the books.,. printed in~ 73 print shop _ . . n are
U. subscription Inters, forfT/$, aSL CMds, lind things like W t. It is enough to*_p hW mM My full rimtlllfld then some.

-

~=
,.,. i. Bob s.wyw, wtIo _b in thII 73 Maglzi". M1 t»rMrtmtlnt. Bob lilY'
out most of the OSL c.d orders.nd . good m¥l y of thtI na .ds which 73
rrwkls up for f1IllfflJfBct~who do not haw: . dWlrtising Bgef1cifl.

~'e's Judy W,,.rfTl¥l, rM lovely ~I who ,uns rM bulk SIlIe$ Md of things.
ThtJ office used to be Wayn"s II few yflllfl back iJlJd i t was WIlli pape,ed for h is
daughter Tully. Some things don't change roo fast "ound the f1IB9IIz ine.

$lJSMI Philbrick ttles tM I.youts of the rticles in 73 wMne.., she is not t.king
ca" of and supportif/(/ a bunch of horses and dogs.

-•

REPORT
from". 124

really think we' re ignorant I" , and
" How can yo u guy, sta nd this?"

Anyway , the o the r night our he ro
Steve Austin 's mission Wils to inter
cept a $hipment 01 sinistl!l" micro
proa u:KIf'$! r AI Oscar (hi, bossl
expla ined it , " II these microprOCl."Wlr1

are allowed ioto t he country, they can
be IAed to drain all of our defense
computers." luckily , the count ry was
saved because Aust in d id get the ca n
{coconut oil can} fi ll ed with those
crafty , deYious litt le devices and pre
vented them from fa lling into t he
_ong hands. Foreign microprocessor,
being smuggled into the coumry in

coconut o il cans ... my gosh, they
must have been made on some subYer·
sive south sea island!

MiSOllllaneou,

I was cleaning out my desk the
o the r day and ca me across myoid,
and yet perfect ly good , Post slide rule
(in its n ice leather case, even). 1 used
to be able 10 do ~tlerything with this
beauty. I think lhe fact that it is sucfl
a beautiful instrument IS what
bothered me the most ... because I
jusl couldn't bri ng mysell to throw it
away. I put it back in the desk (in t he
botto m drawer, way in the back) and
I'll probably bring it ou t some d ay
and show my grandchild ren what OM!

used before the hand-held computers
came along.

We eenainly want 10 encourage an
e xchange 01 ideas (no matter now f.
0lJ1) regarding computl!l" applications
in ham rad io . So d rop me II line if you
come up with any . . . and we'll spread
the word through lhe edi to rial pages
o r perhaps start II " letters to the I/O
Ed itor" section. Also, il anyone wants
10 set up a net to diSQIss computer
applicatioos, hardware, software, etc. ,
send me the frequency and time and
we'll be happy to publ i$h rtem.

We're looking for good articles lor
the liO section . .. and _iting for 73
can not o nly be pro l itable , but q uite
gratify ing. Earn a few ext ra dolla rs
and at the $lime time share your ideas
and efforts wit h others. If you have
any ideas lor arti cles. drop me • line
and we'll ta lk about them.
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IKENWOOO GROUP

I wonder if 1 mi!tlt have the
temerity to request that something of
interest to t he HF bands be included
in your mag, which I enjoy reading
very much. I have recently formed a
TS520 group here in ZL. It is pri·
marily aimed at TS520 owners, with
the idea of producing a monthly
newsletter containing details of mods,
accessories and general interest
articles. However , the iMlole range of
the Kenwood products can be
included if enough interest is gener.
ated.

Anyway, I would be much obliged
if you could either publish this letter,
or a short notice somewhere in the 73
mag, br inging the attention of any
Kenwood owners to the formation of
the group, correspondence to be
addressed to the address below.

Georllll Hattigan ZL2BJW
3 Petersens Ro ad

Aokautere
R.D.l

Palmenton North
....z.......

I hope everyone who reads this will
try to keep his rig out of harm's way.
We need the business, but 1 sure hate
to get it this way. By the way, Wayne,
we will keep an eye out for your CB
radio along with all the others.

Chud< Martin WA1KPS
TufU Radio, Medford MA

1__-----'

OUT OF HARM'S WAY

Looks like the hamburglar has a lot
of relatives. Business has been on the
up$wing for the last few weeks, but I
am really saddened to say that it has
been because of the increased
activities of the hamburglar. We now
receive calls ever y day we are open,
from hams who have had their
equipment stolen fro m thei r cars and
homes. Today we had three cases, and
yesterday two. As you know, I have
had many 10Ul'5 myself, the most
recent about two weeks ago iMlile in a
local restaurant. The police have
arrested three suspects with one of the
rigs stolen in that break, and although
the suspects admitted having the other
two rigs, they are out on the streets,
will probably not be convicted of the
break, and I will probably not have
my equipment returned. My insurance
agent did not seem too awfully sur
pr ised at att this, and it seems to be
t hat the courts are just too busy with
larger problems to bother with t hese
cases.

I try to tell every customer who
buys a rig not to leave it in his car ; far
toe many come back t he very ne~t

day to get a serial number lor the
police tnever thought it could happen
in a nice town like .. .I.

sincerely thank the 73 $18ft for their
study materials. Keep up the work.

Larry Smith, M.D. WA4YYU
Ellabell GA
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EGO INf LATION

Jus t a short not e of prelse to inflate
you r ego.

Last year with my subscription I
got one of your 21+ wpm tapes and
decided to go for the E~tra when I got
the time. I finished medical school
tWO months ago and decided that it
would be now or never with the Extra
because I 'M'JUld not have the time
during my internship. I ordered one of
your btu Class Study Guides and
used it in conjunction with tl'w: ARR L
License Manual and many other
references. Your guide was so simple
to comprehend that for the first t ime
in my twelve years as a ham I lee r I
know some of the theory t ha t I had
heretofore memorized just for the
sake of passing a test.

To make a long story short, I
studied daily for one month using
your 2 1+ wpm tape and Study Guide
and passed the b tra on the first try
last week.

I carl't argue with success and
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LIIIOfl HoM WaeUy
Sashik j·Son, Okinawa

expensive). bu t you still need mag
tape for data input/output and back
up dis k dumps. How do we get data
printed? Programs lea ded/bumped?
Sure, some of these units are available
to do OUf I/O. but at present t hey are
3 times the cost of the CPU and
m~y. I realize t ....t I/O units are
electro-mechanical devices and are
expensive to make, but I feel the
makers could do much better. Don't
you?

Well, Leon, I JUS! don't see what is
_ong with an old (and cheap) Model
15 teletype for hard copy and one of
the TVTs for soft copy. I find
precious little that I want in hard
copy ... most RTTY contacts via
compote- and (Jaflle$ don't require
much of a permanent record. You will
be encouraged to know thiJ! there are
some fairly inexpensive hard ropy
ckvicfl coming, so hold tight 
W.,....

!rampage 10

Ancient Aviator
from page 15

sold the hne to Eastern Air Transport .
Eastern asked me to stay o n for two
or th ree months to set up a new
passenger ticketing and accounting
procedure. This took almost three
months, after which I joined Jim
Eaton in New Yorl<. to form an
aeronautical consulting firm .

BOSTON AND MAINE AIRWAYS

Ooe of our early jobs was for the
Ludinqtoos in an attempt to interest

the Boston and Maine RR in operating
an airline over some of their routes.
Nick Ludington agreed to back the
project if o ur esti mates could show a
chance for break ing even or for a
small profit, The B&M was interested
but was o nly willing to subsidize the
proje.:t at 30 cents per milll for each
mile flown. Our estimates showed that
we had to have a minimum of 35t_ 50
negotiations broke down. Notll ; A few
months later Vidal , Collins and
Earhart made the deal with the B&M
and started the B&M Airline @I JOt

per mile. This grew into Northeast
Airlines. which was eventually sold to
Eastern Airlines.

MAR INE AIRLINES
The next project Jim Eaton and ,

worked on was an airline between
New Yo rk and Boston, using
amphibian airplanes. We proposed to
land in the East River in New York
and vse a ramp that was already
constructed at the Skyport at the foot
of Wall Street. In Boston, we'd land at
a city-()woed South Boston pier or the
Boston Airport. Equipment was to be
twc Sikorsky S-40 38 place
amphibians.

WII had the 5-40s on order , I had
passed $5000 under the table to get a

pier lease from the city, and we had a
public offering of our stock ready to
hit the market. iMlen Sikorsky advised
US that Pan Am had "exercised an
option" on the two 5-40s and that no
more would be available for eight
months. I guess it only took a phone
call from t he President of the airline
we would be compet ing with to the
President of Pan Am to do the trick.
This was in October, 1936. While
Eaton and I were tearing up those nice
new stock certitleates of Marine
Airlines, a phone call came in from
Tommy Hitchcock, a partner In
Lehman Bros. He said he had a new
proposition that he wanted to see us
about. Ne~t rTIQflth I'll tell you about
;,

CON T ESTS
frampage 14

worked, and e~changes sent and re
ceived. Please number lIach new muln
ptier as worked. A summary sheet
should be included showing your call
sign, name, address, number of ascs
on each band and mode, total number
of 0505, total multiplier lma~imum

of 581. claimed score, and whether the
entry is single or mult i-operator.

AWARDS;
Certificates will be awarded to the

highest scoring station in each Cali·
fornia county, state, province, and
count ry. Second and third place
awards may be made where justified.
In addition, certificates also will be
awarded to the highest scoring mobile
station, portable station, multi ·single,
and multi ·multi entries. A certificate
will be awarded to the club submitting
the highest aggregate 5COI'e.

ENTRIES:
All entnes must be sent to the

NCCC. cIa Doug Docherty WA600M,

2306 Monserat Ave., Belmont CA
940:)2, and must be postmarked not
later than October 31, 1976. A large,
business size SASE is requested with
each entry. All comments and sugges
tions will be apprecia ted.

FIRST CALL DISTRICT
HAM O F THE YEAR AWARD 1976

The fe'deration of Easte rn Massa
chuS1l!tts Amateur Radio Associations
is now requesting nominations for the
"Ham of the Year" award for 1976.
Only amateurs in the first call d istrict
are eligible and the amateur seltocted
wi ll be the top " good neighbor"
among halTl$. the one who has PI!"

forrned an outstanding public service.
Anyone may nominate an amateur

radio operator for the honor. The
winner of the award will be cho$l!n for
the amateur activity which brings the
greatest benefit to an individual or
group and lor the amount of
ingenuity and personal sacrifice dis
played in performing the service.

Nominating letters should include
the candidate's name, address, call
letters. and I complete description of
the service performed. Letters shou ld
be sent to the Chairman of the
fEMARA Awards Committee, 28
Forest Ave.. SwamPSCOtt MA 01907.

The winner will be presented WIth
a plaque and a cash award at the ARR L
New England Convention, Statler·
Hilton Hotel , Boston MA, on Septem
ber 1" 1976.
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",. CTR·2 will put you on f...........nev. MH.",. ".".... ill..",
...rod t.ld , ron............ tone pods, _ ,..... etc . B" ill" 1\ T(XO
in... ,... en .cCU' 1Cf of:t: :lppm ( ± .0002%1. You c...·, offord
lO t.. w;,hou , ' ~ i........' ;1.. count..... 0..-.. YOU'l !O<My

8 [);.gi l L £ .0 . D;.pl..,. SO "1Hz a..",
10 "1Hz TCXO:to '!'Pm 500 "1Hz with bull,·in pru n ier
Input ...n, iliv dy 30 mv @50 MHz, 150 m,, @ sao MHz

en·'·50 MM , Ki t S'".95 _ e rR·2·sao MH. KI. U.9.95
DAVIS ELECTRO NICS

6U 51., id.o" Dri.... Ton......... . N. T. '.150. Dt,>t . II:
( 7 " 1 17..5NI

GOY'. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

you can.
The ETK (Electronic Touch Keyed
processes inputs and sends perfect
dOIS, dashes, and spaces a t speeds of 7
to 55 wpm. The LED indicators dis
playing dots, dashes. and spaces serve
as a visual training aid for the less
proficient CW operator. 17 Ie's, relay
output, side tone speaker, 120 VAC.
Inquiries invited.

lo,ooIy 145.00

~
llneludes instruction book)

. O rder direct from:
Co. P.D. Box 1125

~:.=~ Kent, Washington 98031
Instruction Book 1.00

New ITE MS • . • New BARGAINS!

FREE UPON REQUEST!
If you haven't rece ived our new cata·

log, write for free copy today. Address: Dept. 13

FAIR RADIO SALES
1016 E. EUREKA' lox 1105 • LIMA, OHIO· 45802

-(9; ':-
- ~•••••

$99.95

Digital Multimeter Kit
Model 75 AK

Sil ico ni x dual ch ip A D conver ter.
Basic DC accuracy is .05% of rdg. ± 1 d igit.
FET Input f or Zin of more than 1000 Meg.
on 200 mV and 2 V DC.
A utomatic Zero
Automatic polar' lY
Solid state ref erence voltage.
Large W' L itronix L ED readou ts.
Measures D CV , ACV . K ·Ohms, Megohms,
and DC Ma.

• •

COUNTER

Portable • Commercial Standard
FREQUENCY

r-r-r-r-r-: FEA TU RIN G - - --..

digi. 't'i'lh P.O. Bo x 2214,Salem,Oregon 97308 (50 31 399·1370

M<l~te, Cha 'g" - Ban k A men Ca.d RO'O-KI'~

SEND FOR FREE FL YER

BOX 301. 415 KAY AV E.
ADDI SON IL 60101

95
PPD

Full y G uaranteed

$
1 H I 10 OVI!f JOO MHI • Commllfcia l Acc..... ·
CT 3. 10~ 'Compl"'lly Portlbl. - h•• N i""d
battwifl • Small - 2"x4".6" • RedIa. I
oper"".. from Ix1. 1 2 V or 11 0 V . c • Int...~1

eNrge-limiting circuitry • Le. 1t.n SOmv
....i1ivity 'Hi..ccuracy im"'~lio~1 10 MHz
CfVlt a t • Easy to ch ed< ca hbr.1ion • Co u ntl
dow n 10 1/ 10 H I
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Summer I Fall SURPLUS SPECIALS
SPEAKERS BY THE TRUCKLOAD

Thew fine QUALITY SPEAK ERS are brand new. FACTORY FRESH.
We "e off.,.ing them I I lhese low prices because we Wf!'fe able to
pweh/lse I huge flCtor y cveercn. All per fect and gu.arneed. The f ....
and ~ht inch uni ts are just righl for good $Olmding bookshelf systems.
The len inch makes an excelIe'" \\OJOler in medium priCl:'d floor standing
enclosures. Both the ten and the lwelve inch can be used to fun
advantage in P.A. sound systems lor both \'Oice and music. All are eigh t
ohms.

PANE L METERS
Brand new, factory boxed, 2Y, inch square Hicko k .
Dual range 0-3·15 de volt meter. 0-1 a mp de
arnmetE!f . Modern design. Perfect combination for
bench powe r supplies. While tney last . $4 .50 ee .,
SS.75/pair . Order ;;oU3A (vol tmet er). #:)U3B
(ammeter). Shipping WI. 8 o z. ea.

GEL CELLS 6 VOLT
RECHARGEABLE so lid gel batter y. LEAK·
PROOF. A 101 of power in a sma ll package
(6x2xH~ , 7.S amp hr s). Removed from equip
ment, but checked for chargea bility. Diagram
for charger included. Perfect for alarm
systems, re mote installations. Order #OU4A
S3.00 ea ., 4 /SI0.00. 10 /S22.00, Sh. WI. 4th.

Order #- Diam.
5FR5 5 in.
8FR8 8 in.
IOW10 10 in.
12W1 2 12 in.

Funct ion
Full'ange
Full' iI "
WoolerlM id
WooferlM ,d

Powerl rmsl
5 walt
15 Willt

30 wall
10 watt

Magne t Pr ice
5 oz. ceramic 52.15 til .. 2/$5.00
Alnico V $4,00 ea" 2/$1.50
10 oz. terln'l ic $10.15 fl .. 2fS20.
Alnico V 56-50 ea.. 2/$12

Sh.Wt.
2 lb.
2 lb.
41b.
51b.

CHI P PRICES CHIPPED
National MM5316 clock chip with data, 12 or
24 hr , am-pm, brightness cont ro l, snooze
alar m. 52.95 ea., 3/57 .50.
Analog Devices AD505 High speed op amp
with data. $ 15.00 value. $ 1.95, 3/$5.00
SG711 CN Dual voltage comparator $.25 ea..
5151.00.
AMS 60021024 bit RAM with data 52.95 ea.,
31$8.00.
741 "old faithful " op amp. Super deal S.39
ea.. 4/51.00.
Intel 310 1 High speed. fully decoded 64 bit
Ram. With data. $3.75 ea.
ALL CH IPS AR E 100% TESTE D AND
GUARANTEED

SOCKET TO 'EM
Dip Socke ts
16 pin wirewrap, gold plate. low profile (S.46
ea. } (10 to 100, S.4 1 ea.} (100 and up , $.38
ea.]
14 pin wire wrap , gold plate , low profile (S .39
ea.) (10 10 100 , $.37 ea .) (1 00 and up , $.3 4
ea.)
16 pin so lde rt ail (tinplate) (5.3 5 ea .) (10 to
100, S.3 1 ea .) ( 100 and up . $.28 ea .)
Clock-ealculator-M SI Sockets
Gold plated G-IO boa rd
; 4 pin for MSI , MM 53 14. 531 2 etc. Width 5/8
on.
28 pin for CT5005 , 531 1, 5313 ICs. Width
5/8 in .
40 pin for MOS, M51 ICs width 1-1/16 in .
$.35 ea., 10 for $2.75, 100 for 520.00.

ELECTRON IC HARDWARE ASSORTM ENT
Appro x. 1 lb . package of SMALL NUTS,
BOLTS, WASHERS, ETC. Buy several,
they're inexpensive and handy to have
around. Order #QU5A S.075 ea., 3/S1 .5O.

LOW VOLTAG E TRANSFORMERS AT LOW BUDGET PR ICES
Our m ost popula r units. Perfect for bench supplies, power amps, etc.
DON' T MISS O UT. At these prices, they won't last. All are 115 volt, 60
cycle primary. NEW SURPLUS, F IRST QUALIT Y.

Secondary S... Sh. Wt . Pri~ Order =-
50 yet @ 1.5 a. 4-1/4H x 3-5/8 x 3·3/8 41b. $3.00 ea.. 3/$7.50 OT9E
50y @25a. 3-1/SH x 3-3/4 x 2-1 /2 31b. $3.75 ee., 3/$9.00 OT2F
SOy @ 4.5a , 3-3/4H x 41 /2 x 3-114 4 1b. $5.25 ea., 3/$1 1.25 OT'E
50 Y@8.5a, 3-3/4H x 4112 x 4·1/4 6 lb. $6.75 ea.. 3/$15.75 OT2D
2.2 y@3.0a, 2H x 2·3/8 x 1·3/4 2 lb. $2.75 ea., 3/$7.25 oror
34 Yct @ .5 a, 1-3/4Hx 2x2 1 lb. $3.50 ea.. 3/$8, 50 OT2A
6.3Y @.5a.
20yct @ .5 a, l ·3/4Hx 2x2 1 lb. $2.75 ea.. 5/ $1 0.00 OT 2B
22 yc t @ l.0 a. 2H x 2,112 x 2-1/4 2 lb. $4.50 ea., 3/$11.50 OT2e
18yct @I .Oa.
4Oyet @I .Oa, 2· lf2H x 3-1 /8 x 2·1/2 21b. 54.SO ea.. 3/$11.50 OTo"
3Qy @l.Oa.

PC BOARD EDGE CONNECTOR S
For single or double sided board . Sh ipping Wt . 3 oz. ea.

0,_ '" ." #01 p ;n. "'" ,ido S!>oC'''Q Bd,T~ . ~. p,jce .., l Ouo '"
OU2A .~ se se ,n 1116 Go'd WW, 5 1 65 51.25
OU2B ...... ae ea '" .~ H.D , Gold WoN $2.2!; 5UO

5.mpcnnlOC n
."" l,,,on ~ ~ ,~ 1/16 G~~ $1.85 $1 ,45
O~O ccc sc ~ ., y 1/16 ~- $l.90 ....
O~, W,""....... ee ., ,y 1/16 ~.- 51,65 $1 ,2!;

VIATRON 211l DATA MANAGEMENT SVSTf.M. We sell them, service them, and
supply parts for them. Fo r via rron, Call verada.
BURROUG IIS D830 lNI-'ORMATION PROCESSING SYSTEM. We are pleased to
announce the addit ion of this fine ter minal to our line of computer hardware. Units
arc brand new surplus. Call or write for further info .

VIATRON lJS£RS ()fl:GA NIlATIQN

Voudo 21 ~" >O"iou1l, <On....... i lhe ()f~niul .......1 • Vi,",nn U.... 50<..." '01 1M r"'Il"'" of Il"o."hr-c"
,n'",mnion ' ''''''''0 bM...on 0" " of V',lOon <TI4chj ....', n", ""lJd !>o "",_"j"'cd bl ..... '''' of
""",Ie".". "'" l , d or ffilm ,nf,,,m.. ion 1ml 10 u, b, m<1tl!>o.-. of 1~' ""... Y (Of ol~" ......."" when J",IJ~f.l.

W. "",old 'rp<"j". &ollin~ ' '' <TIC' 'OJ<1<" ,,",,,,on,.. nn ,he "'0"'<1.

verada 214
38 french st. p.O. box 438
lowell, mass. 01852 617·458·3077
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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-'
THE HAM-KEY
Now 4 Models

MODEL HK·1 $29.95 DELIVERED
' CUA L LEVER SOUEEZE PADDLE
• FOR USE WITH ALL ELECTRONIC
KEYERS

'HEAVY BASE WITH NON·SLlP RUBBER
FEET

· PADDLES REVERSIBLE FOR WIDE OR
CLOSE FINGE R SPACI NG

HK-4

HK-2

HK-3

MODEL HK·2 $19.95 DELIVERED
"SAME AS HK· l , BUT LESS BASE FOR
THOSE WHO WISH TO INCORPORATE IN
THEI R OWN KEYER

MODEL HK·3 $16.95 DELIVERED
ODE lUXE STRAIGHT KEY
' VELVET SMOOTH ACTION
"HEAVY BASE WITH NON·SLlP RUBBER
FEET

" NO NEED TO ATTACH TO DESK

' 46

MODEL HK-4 $44.95 DELIVERED
' COMBINATION OUAL LEV ER PADDLE
AND STRAIGHT KEY ON SAM E BASE

· STRAIGHT KEY MAY BE USED CONVEN·
T IO NAL L Y O R AS A SW'ITCH TO
TR IGGER A MEMORY

. ALL KEYS ARE CO MPLETELY ADJUSTABLE

. ALL PLASTICPARTS HI ·IMPACT STYRENE

. ALL HAVE COLOR COOED BINDING POSTS

HAM RADIO CENTER INC.
8342 Olive BL.
P.O. Box 28271

SI. Louis, MO 63132



1.25
.5 .
.5.

1. .35
.<9
.9 5

3.50

$1.25 e a
.9'
.9 5
.9 5

1 .35

4 "
.3 "
..3"
.3"
. 5"

.3"

.25"

. 25"

.5"

.3 ~ . 1"
4 "
.8"

JUMBO RED LED's
12/$1.00 100 for $7.50

7-SEG LED
Common Anode

MAN-54 A L R EO
MAN ·8 YELLOW
MAN ·7 RED
OL-707 AED
FNO-510 REO

Commo n Cathode
HP5082-7702 R EO
FND ·70 REO
FNO·71 ±1
F N D-50.3 RED
D L·.3.3MMB RED
FN0 .359 RED
FNO 8 0.3 RED

O R D E R KIT #850
A N INCREDIBLE VA L UEI

6 - LEO RqdouU (F N O-70 . 25 in. Red . co m. ca t hod el
1 - MM5314 Clock Chip (24 p in )

13 - Tran.ilton
3 - S witches
5 - Capacitor.
5 _ Diode.
9 - Aeslltors

24 - Molex p ins for IC soc ke t
" Ki t #850 will furn ish a camp/ere set o f clock componenrs as lined. The only addirional
i ltfms required are a 7-11 VAC trenstormer, 8 circuit board and a cabinet, if desired. U

Pr inted Cir cuit Board for kit:#85O o r #850-4 le t ched 8. dr illed fiber" lass ) $2.95
Standard Tr.nsformer 115 VACI8 VAC....• . . . . .... .. . . . . ........•.....•.. 1.50
Molded Plu" Transformer 11 5 VAC / 10 VAC (w it h cor d ) 2.50
PI.xi las Cabinet II red chess is, wh ite case f.-. below) 5.95

KIT INCLUDES
- INSTR UCT IO NS
- O UA LIT Y COMPONENTS
- MON EY BACK GUARANT EE
- 50 or 60 Hz O PERAT ION
_1 2 or 24 HR O PERAT ION

KIT #850-4 ume as #850 except larller .4" LEOs ... . .. ..... •..• . .• .. •....• $ 11 .95

Will free IC digit al clock fr o m ac timeba.a and
allow 1 2 VDC operation. Use in ca r. van. boa t ,
camper, etc. 6/28 .95 , 5.95 ..en.

(4.95 w hen purch...d with any clock kit .)

Bi-Polar L E D' s Lights Red One Polar ity Green
Rev. $ 1.25

25/$1 .00
25/$1 .00
12 / $ 1 .00

l N41 4 8
1 N9 14
1 N4005

25 AMP FULL WAVE BRIDGE 100 PIV,s-z-: Sl .95 0a.
~ 3/S5.00

60 Hz Xt.1 T imebase Kit # T B-1
Power : 5 -16 VDC /2 .5 mA @ 1 2 VDC
Size: PC board appro:o: 1 " x2"
Accuracy : ±2 ppm (ad justab le )
Th is is a complete - sin"le IC kit w ith info for easv hookup to man IC c locks.

J umbo Dig it Clock Kit Complete - Kit features six .5" red d igits. A ll components. PC
boards, plug transfor"""r, line COf"d. etc. Uses mm531 4 IC, SO/50 Hz 00. , 120r 24 hr. (will
fit cab. I) Kit #5314-5 complete less case ••.. . .• •• ••.• . .. .•••. . .• .• . •••• . $19.95

C LOCK ICs

CT· 7001 ctcck-cat-etm $7.95
MM531 4 clock $J.95
MM531 6 a lar m clock $4 .9 5
MM5369 :o:tal T B IC $ 2.95
MM5375AB 5 digi t alarm clock _ $3.95

CMOS Micropower PLL
RCA CD4 046 AE $1.50 5 / $5.

Burroughs Panaplex II Display
11 Digit .25" char. ga$ d ischarge
$2.95 each 2/$5.00

Mini Slide Switch SPOT 6fSl .00
Reg Slide Switch DPDT 8fSl .00
Push·butto n Switch N.D 7152.00
Rocker Switch SPOT 6 /$1 .00

10 Turn S pectral 10K Pot
3/8":0:3/8":0: 1/4" high 2 fo r $ 1 .00

IC SOCK ETS SO LD E R TAIL LP

14 pin - 9/52 50 /$9 .95
16pin -4/$1 50/511.50
18 pin - 3/S1 50f$ 14.50
40 pi n - $.95 4 / $ 3 .00

Motorola 2N2501 High Speed Switch Silicon
NPN 350 MHz h F E 50
8 /$1 .00 1001$9.00 1000f555 .00

2N25S4 PNP Po wer Amplif ier
Stud Mount Case 2 for $ 1.00
80V.3A.

Opto Isolator House #
By Monsanto 2 for $1 .00

$42.95

55.95 ea.

G R EAT F OR
SMA LL ER
C LO C K K ITS

NEW !

CABINET II
2 y,," HIGH
aw- WID E
5 y,," DEEP
uceer fo r K it .::sSOabove. I
All Ple:o: iglas Red Chassis. White Case.
Red Chanis Serves As Bezel To Incre..se
Contrast of LED Displays.

Kit #7001 C Same as #700 1 B but has different LEOs. Use. 4 DL·747 .63"
dIgits 80 2 MAN·7 ..3.' d illits for sec onds. Complete kit . less case.

CABINETg()1 GRUf fORC~OCK "
" / C~OC1C CAlE ~OA II KITS

3 HIGH . 'Nh,te Ple_ie l. s en
6 %" WIDE if SpKify REO or GillY
5 1'." DEEP - -~ P1•• i9 IU C!Wn ,s

Chani s Ser,..s As Bezel To Increa... Contrast
of Digita l Displays. Use Gray With Any
Color _ Red Wit h Aed DisplayS O nly (Red
LEO·s w it h Red Chassis Bright est) S6.95 ea.

J urri)o D igit Convers ion Kit for LED clocks. Kit provides a multiple:o: display board and
six .5" LED digits (F NO ·503 or FNO-5101 . LEO s require only 5 mA/seg and can be driven
by most any LE D clock circuit . Data for d isp lay s a nd hookup included. (Con nections
from th is board will line up poi nt to po int w it h ki t #850 PC board}. Specify com mo n
anode o r cathode d isp lay s .... . . . . . . . . . .... . . . .. . . . .. . . • .. .. ... . . . ..... $ 9 .95

4 for $3.00

TI>"
TOo18
TOo92
TQ.92
TQ.9 2
TO ·92
TO·9 2
T Oo9 2

PNP
NPN
NPN
NPN
NPN
PNP
PNP
NPN

Trensisto rs 5 for $1 .00
2Nl991
2N2222A
2N2369
2N3394
2N3704
2N4 125
2N4249
2N4437

BankAmer ieard. Mast . chatge o r C. O. D. o rd.r UDtpted bV pho". daV o r , ,,.ni"ll .
W. Pay All Sh ippi"ll in Cont inental U.S.A . Drd... und.. $ 15 add $1 handl ing. Fla . .... add 4 " .

PRINTED CIRCU IT BOARDS for clock
calendar-a larm k it (CT·7001 ICI, wid
separately with instructions aoo parts
list .
Set 0 1 2 - $7.95 specify #100 1B or
#700 1C.
PC boards a re dri lled . etched, fib erg lass
w it h solder plat ing a nd screened com
ponent layo ut.

TEL EX (one ear) HEADSET
2kn Impedence $2 .9 5e8 .

PLEXIGLAS FOR DIGITAL BEZElS
95t ea

NEW FNO·359 NEW
Jumbo .4·' 7 -Seg LEOs
Red Common Cathode

$.95 q . 10 / $8 .501 00/$79 ,00
(Direct Plug Rep(a~ment for F ND·70 1

25k or 4.7k PC Trimmers
6 for $1 .00

LM-309K 5V. Re $1.25
555 Timer 2for 1.00
565 PLL 95

G rav or Red Fi lter
3" ~ 6 " ~ 1 18" Aopro ~ . S izl!
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S. D. SALES
POBOX 28810· DALLAS TEXAS 75228• • •

TRIMMER POTSPLASTIC READOUT FILTERS FlOURESCENT READOUTS

Drlgln,lI v uH<l in donk top c. IClJl llors. Per/eel 10< No. DG8 F. So.en ~gm""u. bl u.~oen in colo< . l ClK OHM, MIN I. FOR P.C. BOARDS
.... with LED and oth. , type ...doots. Can be dir.,;tlv drl".... beY m.nv "lOS Ie '•• 10 tOl' $1.00

REO - . for SUlO .3 ind'l tNrlCt....

AMBER - 6 tOf $1 .00 SPECIAL - ~ e.:h PHOTOCELL ASSORTMENT

CLOCK TRANSFORMER LIM ITED QUANTITY We ~I .._ 200K from • big us Mfv.

PRI, 115 VAC 60 HZ
NATIONAL MM5204 4K EPROM Th_ produl;1 I....ilies; sm.Il, .....0;...., ..cI .,...

pftotoorlk. "-r1Ic'l for all I." ..,..;ti.... 8PPIicItionl.
SEC: 2OVACc.r •• 200MA Brll'd _PllU. 512 K8 Bin.. 12forSl .00

AN D 150 V"'C .15MA EQlJ IV. 10 two 1102A ', in _ !*"k8glt.
MOTOROLA MJE 3055Min"turt 5<,.. $1.25 ea. LIMITED QTY. - $12. each

NPN SILICON. 15A. 90 W.
rc SOCKETS BACK IN STOCK! LM 380 AUDIO AMP NE567V by SIGNETICS

""14 PIN _ 5 tOf $1.00 ' 4 Pin DIP. 2 Wilts . Ptl..-d loc ked loop. PLASTIC 2N3055

16 PiN _ 410.$1.00 99' $1,25 TI POWER TRANSISTORS
19 PIN _ 310.$1.00

PROM', 20.- EACH1 TlP19 (EP961) NPNza PIN - 6~ each
w. bo<.Ilt>l • loed from • v. ry I.rge us COMPUte< lirm. Ind udn TlPJO (EP9291 PNP

MOTOROLA MJE2370
9223. 92S23. Intel 3901. 92S12tl, ete. MOil er. Program med. PLASTIC CASE

PNP SILICON. >A. ~w. Ger-ol Pu_ but mev "- lOme .....lul codP.s 8nd dal•. Lot is mind. sorry no TO _ 220
IIN P pi_tic _ tr.....IOf. R09JI. ce1etog choice 01 """'ben. No '"~ Pertec1 lor ..peri......1I. YOUR CHOICE ;
is $1.25 3 for $1 .00 LIMITED QUANTITY - 5 for SU)O 4 fQr SUlCI

QUAD 741 OP AMPS

LM324 BY NATIONAL. IMAGINE.4 741C OP AMP S IN ON E 14 PI N DIP.

LIMITED QTY . 99 C

DUAL 741 ( 5 55 8 )

ANOTH ER S. D. "SP E C I A L " - 2 - 74tV IN ON E MINI DIP PAC KAGE. THE SE UNIT S

W ER E BOUGHT F ROM XEROX CORPORATION ON ANOTHER OF OU R SU PER BUY S . TH E Y AR E

H OU S E NUMB ER EO . BUT GUARA NTEED PR IME . TH E Y FEATU R E : N O FREQUENC Y CO M P EN SA

TION R EQU IRED . S HORT C IRCU IT PROTECTI ON. L ow POW ER CONSUM PTION . N o L ATCH-UP .

S . D . SPECIAL INTRODUCTOR Y PRICE 4 /S1. 0 0

INTERSIL 8 038 VCO IC

THI S I S A PR ECI SI ON FU NCTI ON GENERATOR I N A 14 PI N DIP. P RODUC E S S I NE , SQUARE ,

A NO T RIAN GULAR WAVEFORM S. L ow DI STORTI ON, HI GH LINEARITY. U SEFUL OVER A

WIDE FR EQUEN CY RANGE, WITH SP EC . SHEETS. $4.99 EACH

5, D. SLASHE S LINEAR PRICES

T I R ED OF GETTING RIPP ED OF F? TIR E D OF PAY IN G HI GH PR ICES F OR L INEAR I C ' s OF

QU E ST I ONA B L E QU AL ITV? T H EN YOU SHOULD BE BU Y ING YOUR LI NEAR S FR OM S . D.

B EL OW DEV I C ES ARE AL L FACT ORY PR IME. FULL SP EC OF ALL PARAMET ER S. C OMPARE

TH E S E PRICE S I
741 C

741CH

555V

5 65A

LM 380-8

MINI DIP OP AMP

TO - 5 CAN OP AMP

TIMER IC

PHASE LOCKED LOOP

MINI DIP AUDIO AMP

4 /$1

3/ S t
2/St
2 /$1

2/ St

LM 3 09 K

5 VDC 1 AMP V OL T AG E R EGULAT OR S. P RI ME UNITS. N OT RETE ST S OR OF F SP EC .

sr. 4 9

l"M340T - 5 ( 7 8 0 5 )

SAM E A S LM 309K EXCEPT IN A TO-220 CAS E BY NATIONAL 99C



S. D. SALES
P. O. BOX 28810· DALLAS. TEXAS 75228

MKS 0252 A L A RM C LOC K C H I P . THE EA SI E ST T O USE C H I P ON TH E MARKET. FEATURE S:

S H.1 P L. E TI M E S ET , 24 HOU R ALARM , 10 MI NUTE S NOOZ E , 4 O R 6 DI GIT S, AM-PM IN

D ICAT ION . T HI S I S T H E ON L Y CH I P THAT G EN ER A T E S THE ALAR M T ON E I NTER NALLY,

T HUS E L I M INA T ING MAN Y E XTERNAL COM PON ENTS. VASTLY OUT PER F ORMS O L D E R ST YLE

C H I PS L I K E THE M M 5 3 1 6. W ITH SPECS . 2 8 P I N P A CK A GE

C PMPARE THI ., P RIC E! -- $4 .99 EACH

CAL C ULATOR C H I P W IT H S Q U A R E ROOT

10 DIGITS , SIX FUNCT I O N S (+ - X -:- % A N D SQU AR E R OOT) F EATUR E S D IR ECT S E G M E NT

DR IV E F OR L E D R EADOUTS , I NT ER NAL C LOCK OSC I LL ATOR . FLOAT ING DEC I MA L POI NT .

D O E S NOT REQU I RE MANY EXT ERNAL COMPON E NTS A S DO OL D E R TYP E S LIKE CTSOOI. 5 0 0 2

OR 5 0 05 . You G ET A FULL~ D IGIT S A ND S I X FU NC T IONS A T TH I S L OW P RI CE. WITH

SP ECS . $ 2 . SO EACH

R EP EAT O F A S E L L OU T

508 2 - 7740 BY H EWL ET T - PACKARD . . 3 0 I NCH CH ARACT ER . C OM MON CA T H ODE .

R I GHT DEC IMAl. PO INT. ON E OF THE BR I GHTEST U NIT S WE H AV E S EEN . PRIME FACTORY

NEW UN IT S , NOT R E- TESTED R EJ ECT S A S 5 0 1..0 BY OT H ERS . S P E C I A L $1.25 EACH

6 F OR $ 6.00

D L 74 7 JU M B O LED READOUTS

B y L ITRON I X. . 6 5 I NCH C HARACT ER . COMM ON ANO DE. OUT PERFORM S SLA - 3 .

P ERF ECT FOR GIANT DI G ITAL Cl.OCK S . O NL Y 2 0 M A. P ER SE GM ENT . N OT C l.A SS II

S P E C I A L $2 . 50 E A CH

L A R G E S I ZE LED LAM P S

S IM I L AR T O M V S024. P R IM E F A CTORY T E ST E D UN I T S . WE INCl.UDE PLASTIC

C l. I P S WH I CH AR E V ER Y H A RD T O COM E BY . S P EC I A L 5 FOR $1.00

N"TlONAL ....S37S......L..R.. CLOCK CHIPSoo,,,." generallon atarm <;h ip. s« 1Ilgits. tnlarna" ,
g_eralesalarm lone. snooze. po"'er ' allure indicator. etc .
Very aeay 10 use . OUlperforms oldel l ypeS like 5316 . 5370.

TRANSISTORSetc . Perfect for use ", it h our HP 5062·7740 LEO ,eadouts.
5 ,0. SPECIAL PRICE' $3 .50

WITH OAT"

MOSTEK "1(50JlO DtRECT DRIVE "LolA" CHiP T YP E M A T . P Ol.. V C EO Ie H F E CAS E PRIC E
on.... LED readoula direct . eliminalas Iran.i ator or IC

2N3904 5 N 40 I OOM A 200 TO- 92 8 / 5 1 .00interl.... CirCUIt ry . 4 digit oulpul is non_mul l iple.elI to
" im iflllte RFI in ClOCk ,adio appl;ea tlc)n• . Ha.....p and 2N3906 5 P 40 10 0 MA 2 00 TO- 92 8 / 5 1 . 00
.nooze features . 4() pin DIP_Makes a JUM BO alarm clock
by u.ing ou' FN D 503 readouts. We sl\(l ", you ho"' . 2 N3638 5 p 2 5 I SOM A 60 T O-l OS 8 /51.00

INTRODUCTORY PAICE : n .n

CT·5005
CALCULATOR CHIP

2N2 9 0 S 5 P 40 3 S0 M A 200 TO- 5 4 / SI. 00By C.ITe• . 12 Oigll i .
WITM FOUR· WUh Spec• . 2 N 4 2 49 5 P 60 10 / Sl, 00FUIIlCTIO", .IMOflYi

Factory prime . <; 1 . 2 S ea .

RC A HIGH VOLTAG E POWER TRA N SISTOR

1 0 0 WATT S , S AM P S. V CEo- 3 0 0 S I LI CON NPN TQ- 3 CA S E . THE SE AR E MANUFAC

TURER S H OU S E NUMBERED 2 NS240 . PERF ECT F OR H IGH V Ol.T AGE POWER SU P PLIES OR

FOR USE I N VERT ICA l. AND HOR IZONTAl. T V C IRCU IT S . R EGULAR CA T . PRICE I S $ 6.00

OUR PRICE 99C E A CH



S. D. SALES CO. P. o. BOX 28810 DALLAS, TEXAS 75228
ALARM CLOCK KIT SIX DIGIT LED MOTOROLA POWER DAl'ILiNGTON $1 .99

B~K I~ STOCK '

Thousands of hobbyists have bought and built our original clock kit L.'. ~JJOO1 . ~PI\I 80 v, 'OA~ Hf E 6lJOO TV' . 10 - 3 ,=-.
WOo ,ncIudt • ,_ nx 001'. ....,. .."h _'" I"" . __.

and were completely satisfied. But we have received many requests SPEC'A L _ $1 .99

MOTOROLA All IC'Sfor an alarm clock kit with the same value and quality that you have
come to expect from S.D . So, here It is! Brand new , lactory prime . Hard to l ind . but stili

used In a "arlely 01 projects . (See the All Cook-

THE KIT INCLUDES: book by Howard W . Sams .)

1 Mostek 50252 Alarm Clock Chip MC724P-59c MC780P-89c MC791P·69c

6 Hewlett Packard .30 In. common cathode readouts . MC72Sp·S9c MC785P-49c MC792P-59c
MCl604P-49c MC787P-89c MC799p·59c

.5 NPN Driver Transistors MC767P-e9c MC788P·49c MC9704P-e9c
2 Switches for time set MC771 P·49c MC789p·59c MC9 709P-e9c

2 Slide Switches for alarm set and enable MC775P-e9c MC790P-89c MC9760P -e9c

1 Filter Cap $9.95 I 0t01T LED ...lIIAAY-71c ~r:
4 IN4002 Rectifiers MV-SO TYPE LE.lh

.,.U~a TTTTTl....-
1 IN914 Diode tOlof"

CJl.D,IIIlI ) 1IlAH--) "" n __ "' _

1 .01 Disc Cap ,-- -- _.. ...,..,_.-----..,-
15 Resistors PCB - 3.00

_'_. __15cJ .... U

1 Speaker for alarm XFMR - 1.50 SALE ON CUT LEAD SEMICONDUCTORS

1 LED lamp for PM indicator. LUllS _a eul lor PCB .nHrtIQn. SII" ....y uMaI)Ia .

Crystal
lN91411N41Aa " , . . . . . . . . . . . . . . . . . . . . 1001$2

60 Hz. Time Base 1N4002 1 Amp 100 PIV ' .... . . . . . .. . 401$1
l N474SA 16V 1W Zanar , .. . ..... , ... . , . . 20ISl AlL NEW,
EN2222 NPN Trl nl lllor , ... , .. . .. . . ... . 25/S1 UNUSED,

FOR DIGITAL CLOCKS $5.95
EN2907 PNP Trl nI IIlO' " " " " ..... . 25/S1 SOME"'RE
2N3~ NPN Drlyer Xlt,.. .. , ... .. .. . . .. 25/S1 HOUSE'2N3392 GE P....mp X.I, . ..... . .. 25' SI

S. D. SALES EXCLUSIVE! Cl03Y $CA. SOOM ... . 6OV. . . ... .. , ...... lO/SI

KIT FEATURES:
SLIDE SWITCH ""SOlllTIlENT0..______

~A. 00 Hz output with accuracy comparable to a digital watch. -- .....-"""" ;
c. _ .... ___.___ ''1'--

B. Directly interfaces w ith all MOS c lock.chips. ~ ~"'Q.oO ;'Y!- -----~- ., ....,, ....,
DISC CAP ""SOlllTIlENTC. Super low power consumption (1.5 Ma typ. ) -rfIO fO PC Iud. . ...t ....t 10dill_,

~D. Uses latest MOS t7 stage divider IC . 9\)"1 Yllun. lnel u<ln .001•.01 • .05,

E. Eliminates forever the problem of AC line glllc:hes.
plu. 01", lIand.rd y.I .....

10 FDlII.,

F. Perfect for cars , boats, campers, or even for portable UPlIIIGHT ElECTROL't'11C C...PS
41 mfd ~ V·l01Sl 68 mId 25V.eISl

c locks at ham field days. B' and .... ... by Sprig.... PC luda .

G. Small size, can be used In existing enclosures , RESISTOR "'SSORTMENT II·
' ~~~ 5% and 10% . PC leada . I i

Kit includes crystal, divider IC, P.C . Board plus all other necessary A ood mi. or Y. luaa , 2oolS2

parts and specs. , '000 MFD FILlER C...PS
_ 31!> wvoc.~ _.." ee. _
_ ll'OlIU'"' _ '''f'.'~ . ..

MOS 4 DIGIT COUNTER r c
101'1 1I _ _ ~. Cl _ _ -"IG" _
_sp.~· ...1'1

...11 In one 28 PIN DIP. 4 Decade lXlUnlen, latches. MUX circui ll , d lspl.y dee:ooer.. etc. FAiACHILD.1O LIED READOUTI
FlIlIIl1,lre:s: 5VDC (lp8l"ation , 25 MW poIIIIIltr" COI"IIumpllon, BOTH 7 Mgmenl and BCD output• . "'Dol 50"",,,_10_". __.. _ __

Pt!t1ect for DVM'l. frequency melen, t.::t! ·• • etl::. Can be +. -w1ecl for more dig it• . 15OlXl. ,,- - ,--- -.------....." ......-- '''''A$8 .95 .
' 00 . 51' ComO'i'lOtl ..._ CHOICE
' 00 . 5D3 ComO'i'lOtl Clthoda S1.50 .. II lot S1-SO

8008-1 MICRO PROCESSOR
DU"'l UIC (SUI) OP AIIIPS

New Units , High speed 8008. ....mosI twiol. ,... units aokf by O1r-a. Sti ll a very Yer'Sat Ue M,ni d ,p. N_ house numbered un't l
and widely used MPU, No data book. on l)' pinouf dall incl uded at thi. price . $12.50 t1y RAnHEON .
l iMITED OlY. 4 FDA St

FErS BY lEUIINITRUMENTS - IPECI"'lltorlt
1101 A RAM rc 4TlS-~""'_ ..___,TO-C ........ .- .. 0..-,

256 X 1 BITS. Perfecf lor 8008 or Sr'N1l s ysteml sueh as lelephone dl,ls Ihat do no' require • ~

101 of memory. Special sse. 8 FOR $4 . _ <lo no, "" ..... lIlont¥ bid<

S. D. SALES CO.t.='~"" -v "pm. .... c.c D

C & K MINI TOGGLE SWITCH

~
.._ Rot . _ 5'lio ' M . Pot••

PO 8OX 28810" .............. :IO'lio ' _ _ I 'lio

' 7103 SUB MIN I SPOT ceue- OFF . Special. 991: .
01 _, ,"'.. _ ' 0 _, _ DALLAS, TEXAS 15228
....pp;og

TTL INTEGRATED CIRCUIT
ORDERS UNDER 110

T __ K ___

,~ - ,~ 1.30 _ 19< ' .7' _ ~ , . 153 _ 15<
ADD 75c: HANDLING .,~ - ,~ 14:11 _ )ole 1qQ _ 09< 14 1So'_ ',00 - - - - --

14l04 - '"
1431 _ J9c; 7qJ _ 95< 741 57 _ 75<,-- ~ 7438 _ J9c; , _ _ 96<

' .'61 - 95<
,~ - ,~

7440 - 19< 7486 _ . 5< '.' 1;4 _ I.l O,.. '"
7«7 _ 85c 1~ _ lltIc 7.'65 - I.lO ORDERS OVER $15 CHOOSE- 1448 - 85c 1492 _ 15c '.17. _ 95c,.. - ,~ ' .51 _ '9< 1_ _ 1'5< , . ," _ '.!Ill

' .'0 _ '9< ' .53 _ '9< 7- _ . 7.1!U_ 125

$1 FREE MERCHANDISE7.11 _ 29c ' .73 _ J9c; 74121 _ :lie 14192 _ 125
141J - 50< I.,. _~ 7.,:13 _ lltIc 7.193_ 1.00
7420 _ Ill< 7.7r. _ _ 7. ' .' _ 75< 14195 __

. FOREIGN ORDERS MUST BE PAID I N U.S. FUNDS



S. D. SALES CO. P. O. BOX 28810

DALLAS, TEXAS 75228

UP YOUR
COMPUTER!

21L02-11K LOW POWER

500NS STATIC RAM

TIME IS OF THE ESSENCE

And so is power. Not only are our RAM's

faster than a speeding bullet but they are now

very low power. We are pleased to offer prime,

new 21 L02-1 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 Con trols Research. High quality long life switches
with key tops. For encoders. combinat ion locks, etc.

12 switches and tops, including 0 thru 9. Switch
contacts are independent, allows hook-up to any matri x.
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:

IAJlKAIiERIWD 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
th rou gh Fr iday . You may also call to chec k stock or just ask a
question. However, only B.A.e. and M.e. orde rs wilt be acce pted.
We do not ship C.O. D. (See terms of sale on other paqe.]
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The
articles

back issues of 73 are a gold mi ne of interesting
. just take a look at what 's been covered ... every

possi ble interest. This is the most impor tant library you can
have fo r hamming.

The supply of these back issues
when these are gone, that will
procrastinati ng.

Single issues
Ten back issues (your choice) .. $12 postpa id in US.
Twenty-five back issues (your choice) $20 postpaid in US.
Twenty-five back issues (our choice) $10 postpai d in US.
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Since there 's little to get stale in back issues of 73 (our
magazine is not padded ... like o thers ' " with reams of
acti vity reports), you' ll have a fantastic time reading them.
Mo st of the arti cles are still exciti ng to read . .. and o ld
editor ials are even more fun for most of the dire predictions
by Green have now come to pass. Incent ive licensing was every
bi t the debacle he predi cted .. . and more . You 'll really get a
kick out of the back issues.
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issues containing hundreds of articles &projects
GREAT FOR NOSTALGIA BUFFS

SEN D TO 73 BACK ISSUES - PETERBOROUGH, N.II . 03458 9-76

I O J U N E 63 O JA N 70 0 JA N 73 o $ I - single issues (indicate your choice at left ) IO A UG 63 O F E B 70 O F E B 73 issues @ $1
O O CT 63 O M A R 70 O A P R 73 o S12 - ten issue s (i ndicate your choice at left)

I O F E B 64 O A PR 70 O J U N E 73 IO M A 'V 6 7 0 M A Y 70 O A U G 73 o 520 - 25 issues (indicate your cho ice at left)
O J U L 'V 67 O J U N E 70 0 S EPT 73 o S10 - 25 issues, o ur choice 0 60-65 0 66-70 0 7 1-75

I
0 0 CT 6 7 O O EC 70 O O CT 73 o Cash , check , money order enclosed. IO J U N E 68 O JA N 71 O N O V 73
O J U L 'V 68 O F E B 71 O O EC 73
O SE PT 68 0 M A R 7 1 O F E B 74 Name Call

I O N O V 68 0 A PR 71 0 A PR 74 IO JA N 69 0 M A Y 71 0 M A Y 74 Address
D F E B 69 0 J U N E 71 D J U L Y 74

1
D M A R 69 ° J U L Y 71 O A U G 74 City Sta te Zip IO A PR 69 D A U G 71 o SE PT 74
O M A 'V 69 o SE PT 7 1 D O CT 74 Charge : ° Bank Americard #0 JU N E 69 O O CT 71 O N O V 74

I O JU L 'V 69 O N O V 71 O O E C 7 4
o Master Charge # I0 A UG 69 0 A UG 72 O F E B 75

°SEPT 69 0 SE PT 72 O A PR 75

I D O CT 69 O O CT 72 O A UG 75 Master Charge Interbank # Expiration date

IO N O V 69 D N O V 72 0 SE PT 75
0 0 EC 69 O O E C 72 Date Signature

l- - -
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SSTV
HANDBOOK

Th n excellent book
tel ls a ll about it . fr o m
its h fst crv and basics to
the creseru sta te-of .
th..art tech niques . Con
tain s c h apter s o n
c irc u i ts. m onitors .
cameras, color SSTV.
tes t equ ipment and
much m ore .
H• •d bound $7 ,
Softbound 55.
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2M FM HANDBOOK

BRA ND NEW! DICTIONARY
This new microc:omput.. dictionary fills t he urgent need for all
comput er people. enginee... sciant;sts. industr;elists , com m unica.·
tions peop le - as prolell ion8l• • amateurs . t each er•• o. students - to
become quickly ecquainted w ith t he term inology end nom..clature
o f a new r....Olution in computer control cepabiliti.. in erees that
p...vede most 01 man 's deily ec til/;ties .

Ol/e r 5000 definit ions end e"planations of ter m . end concePt.
(704 pages) releting to m icrop.ocessors. mic.ocomput.... and
... icroc:o ntroller•. T h••• a•• elso ~rate appendic.. on : program.

..ICIlOCO..~UTfIl mabla calculetors; mattlend stet istil;$ defini
t ion.; flowchart symbolS a nd techniqu..;
binery numb... .ynem. end .witching

Dictionary6rGuide theo.y ; symbol c ha. ts and tabl..; summa.ies
o f BASIC FO RT R AN a nd AP L. In eddi tion
t he ' e i. a comprehen.ive electronic.1
c o m p u t er abbrevi.,ion. and acronym.
section.

Contains almost ""ery conceivable c ir
cui t that might be needed for use w ith a
r epe ate• . All ci rcuits ."pl.ined in detail . All._ct. covered. fro m the OP•••tor to t he
. ntenne. $5 .95

• •

VHF PROJECTS FOR
AMATEUR AND
EXPERIMENTER

ti M it

PRACTICAL
TEST INSTRUMENTS

YOU CA N BU I LD

NOVICE TH EORY TAPES
Set 01 4 Tapes only 513.95

37 ""'~I ;n"'~""n"you <on mo"
c"".. . VO , VTV MI, icond"".o.

....;"" ~"'''. d'~ mo "' ....
j u bou' .ny.~'" y "';0'>' n""
• nd_ ...' ..b.nd~ c• . $4 ,95

A must for the V HF op. O pening chap
lers o n ope'at ing pract ices lInd gft1 ting
started in VHF , both AM and FM, fo llow ed
b y 58 c hapters o n building useful test
equipment , modifying e"iSling and surplus
ge ar . $4.95

Startling
Learning
Breakthrough

Hundre d s of new listi ngs . . . listed by both locatio n a nd fr equencY
. . . dua l l in in g. Inval ua b le fo ' yo ur car .. . li nd tho se . e pea t e.. as
YOU t.a....l. T h is is the O N L Y complete l ist o f re peeters be ing
published. Almost 3 000 ,epeete.. listed in this issue . . . ,epeete..
f ro m all over the entire world.

ADVANCED
$3.95

FM Atlas . " ••• . • •• .••• . " . .• , • . , . •.. • • ... • . • . only $1 ,95

('0~ REPEATER ATLAS

_. NOVICE
$4.95

HAM
DIES
OF
BURST
BLADDER

The ONL Y Complete
License Study Guides

EXTRA
CLASS
$4.95

FCC exa ms go t you scared?
Frustra t ed by theo.y fundamentals?
T here's no need to worry, 73's four
L ice nse Study G uides will help you
breeze through any o f the fo u r tough
e"ams! They are t he O N LY gu id es wh ich
cover ALL the material you will have to
k now. Many amateurs f in d tha t o ne
qu ic k reading t h rough our gu id es is
eno ugh to ge t them t h rough with no
sweat.

GENERAL
$5.95

Word hBS Jus t reached the 73 offices of the
recent departure for thet great O Xpedi t ion in
the sky o f a _y al/id 73 reader . Upon
investigat iOn it waS esce rtained t he t le id e,, ·hem
hed. shortly t>-fora his demise. r-ceived delil/e.y
of e bundle of beck issues of 73. Appe.ent ly
these 10 captu.ed h i. a ttention thet other
fu nc t io n . _r. totally fo . gotte n .

BE WARNEO. Beck issues Of 73 shou ld be
teken in mode.et ion. Even t ho ugh they e•• ive
in bundl.. of t_ntv . no more then two should
t>- reed et eny one .iuing.

Beck illue. are al/aileble in t h... d ifferent
e l8O. tm ents - "inta9'8. mid·y.... end .ecent. T hese e re packed by
the mentally handiUlPPed 173 is en equel o p portun ity employe.l . 10
no specific issue. can be requel1ed ... you u ke whet you get ...
the o nly guare n tee i. t het aU will be di ff erent and .ome will be
m u.ty. particular ly t he VINTAG E BEAU T IES.

The supply of th... F A NT ASTI C G EMS i, very lim;ted 10 . un
d o not walk to you r checkbook and fli p t he $8.00 per b undle to u.
. ight now.
20 Bidt Issues of 73 . ...• ... ..... .. . ... •....• .•••.. . $8.00

'54



2 1 WPM Code is w ha t gets
you wh.n you go t o r t he
Extra Class license. It is so
embarr" ning t o p anic o ut just
because yo u di dn't prepare
y our s. lf w it h th is t a pe.
Tho ugh this is only o na word
faster , the code groups ar. so
d iff icu lt t ha t you 'll almost fa ll
asleep COp ying the F CC stuff
by comparison. Users .eport
lhal they can 't beli.... how
.asy 20 per reaUv is wi lh I his
t antast ic 0 .... ho ur tap•. No
One who can copy th_ tapes
can PO..iblv fa il m . FCC I. st.
A.mova all t . ar of the code
for . v.r wi t h t hese tapes.

-.._.. ,......,.""..... ' _~
,~ _ L..·. ' ..' .... __ _

. " -- _. ,.", by _ . ' ,"~
''''0''''' ,...,.._ "'_ ..",. .. ~" .....eM' "', ~n'. ""'" _..... ;,.. ""_~,_"",,,,
v~u ,on _ " ",,"" " "9"'. O~ ......
"~.. . "O . ... "10"0 ' 0 '''''' VOu" TOO.. . ,

SPREAD
the

WORD!

IICENTENII l
GSL C S
LAST CHANCE TO ORDER !

,
---

anywh.ra a nd v co'u be mora
than p reparad tor tha aasy
F CC exam .

1 4 WPM Cod e groups
a ga in. a t a brisk 14 per SO you
w ill be at usa w hen you sil
down in Iront ot tha st..ly
eyed governme nt inSPftCtor
and he starts sandi"ll you plain
laoguage a l only 13 Per . You
n&ad this axtra margi n 10 ov.·
com. the panic which is u ni ·
va..a l in the tesl situations.
Whe n you'va spent your
m on. y and t ime t o t a ka tha
test you ' lI thank heavens VOU
had this back breaking tape.

-

J1" ..,. .. . . 0;
...,<1 . ......,-.- .._- .

o :;.- - - +
0- AC21SD/I r

~ f.J.!I
Be the f irst in your ..... a w ith a specia l B ICENTENNlA L aS L card.
These cards are gorgeous - red. w hi t. a nd blu a (you w ere

. le p ect ing fu sel a end mau..a71. And they are 100 % c us t o m m ade . . .
with the elec.m io n ot t he bic . ntennia l design and co ntact report
form on the beck ... you can hal/8 your own ca ll lett . .. lun less
you' d rath.r ba A C2 NSDf 1 for a year (which is no bargain. b.lieV<:!
it1.

You also g.t you r own name and adclr_ o n the ca rd (u nl." you
ha pp.n to be anot her Wayna Green, which ha ppens).

These cards . re ganged up into lar lll8 batch.s and run off t 73
presses in between o lner work. SO you don't ge t overnight oali ry .
but you d o end up w im ;8 fantast ic aSL at a r id ic ulo usly low p ricoJ
(and th.... ar. a lot o f fans for that sort o f . rvic. th ll'Sll days ).

S uggewt ion , order today . right now. not la t_ . not ne let we.k .
Send cash , chac ko money o rd.r, l ACs. Mast•• Ch"'lII8 Or Ba n k·
Americard numbers .. . sand SOmet h ing negotiable.

DOMESTIC ORDERS ON LY
A ffow 4 weeks for delivery.

Just $4.95

73 DIPOLE AND LONG-WIRE ANTENNAS
by Edward M. Noll W3FOJ
This is the f irst co llec t io n o f ..ir tua lly ....rv tYpe ot wira an ten na
used by amat.uTl. Includes dimensio ns, conf igurat io ns. and da tailed
co nst ruct io n data for 7 3 d iff e rent a n t en na type•. A ppand ices
desc ribe t he co nltruc t io n o f noise bridges. li n. tuners. an d d ata on
mBasuriog rMOnant freq uancy . ve loci tY factor. and swr. 160 pages.

J ust $4.95

73 VERTICAL. BEAM AND TRIANG LE ANTENNAS
by Edward M. Noll W3 FOJ
Descr ibes 7 3 d ifferent ant.nnas for amat.u rs. Each dasi "" is the
result o f t ha .um or's own axper iments ' .ach h.. actually bean bu ilt
and ei r·tested. Includes appendices co..., lng the construct ion of
no ise brld goes end an t.nne li na t un _ so es welt as melhods for
measuri ng resonant fr equanCY, velocity fac lor, end standing-wa...
ret ios. 160 peg.es.

NEW CODE SYSTEM
6 WPM This i . the p ractice

t epe fo, the No vice lind Te ch.
n icia" l icenle•. It is made up
of o ne so lid h o ur o f code. lent
at the officiel FCC standard
(no oth e r t a pe we've h e .rd
uHI these ..e nd e ' cIs. so many
people flunk t h e eode when
they ere suddenly _ u nd«
pressure _ faced wi t h c h . , ec
t .... sene at 13 wpm end
spaced for 5 wpm). This tape
i, not memor izeble, unlike 1....
zany 5 wpm taP• • sine. t he
cod. groups ar••nt ir.ly ran ·
dom charact.,. s.n t in gr o ups
of fi ve. Pract ice th is o n. d uro
ing lu nch. w h ile in the car.

FOUR SPEEDS AVAILABLE

RTTY HANDBOOK

A comprehensive book rover
ing a ll a reas o f ra dio t.letype.
fro m gett ing started ""ith the
basic p r inc ip les, v.n al equipment
to procure and how t o make it
work.
R TTY Hdbk .•• , •• . .• • • $5.95

lklt SOfnQ ~l can 1)9 pro ud of...
and-saw fTlOOQy I

-.

Hot off the press. the NEW V HF A ntenna Handbook deta ils the theory.
design a nd construction of hundred s of d ifferent V HF and UHF antennas . • .
a ntennas for F M. fo r D Xing . for repeaters. for mobiles, for emergencies. for
conti!$lS, quickies. m ammolh a rrays ... EVERYTH ING tS RI GHT HER E I

A practical book wriUen fo r t he average amateur who ta kes joy in bu ilding.
not fu ll of corT1l lex formu las for the design engineer. Packed w it h fa bulo us
antenna projects you can build .

This q ual ity reference book would normally sell for as much as $5 or $6.
but the publishers have agreed t o keep t he price a t an inflation figh t ing pr ice
of $ 2.9 5 . Send cash, check o r money orde r ... or give your Master Charge or
BankAmericard number ... O R D ER TODAY I

Dealer inq u ir ies invited

-

QSLs!

5 WPM T his ,s the begin
n ing tepe f or r".opl e w ho d o
not know th e co d e at a ll. It
t a k•• t hem t hrough the 26
letter• . 10 n u mber. e nd n e e 
...., '1' punctuation, complete
with practice ..... '1' I tep o f the
wav uling the newest blitz
' N ching technique.. 11 i,
a lmost m i,. culo.,. t In 0"
1'101,1' many people - including
kid. of t en - ... able 10
mnt.. the code. The ease of
' e. , n ing gi"'l c o nf iden ce to
beginners w h o might o t her
wiae d rop out.

""--i!f' ®-.---
"r~~/' ' ._ -

00-.----- w@>:,
~_.._-

ONL Y $6 for 250. $10 for 500. $15 for 1.000, and $20 fo r 2 .000 .

Ho w can 73 make such beau ti fu l cards. pri n ted o n th e best
COllted stock, available for about h a lf the regula r cost? Our
business is 73 Magazine a nd aSLs just he lp keep things going
during slack days o f the month . We do this at cost just t o ke ep
busy - you get the benef it . HOW" many sha cks have y our aS L
card proudly o n display ?

T he world a nd sa te llite are pri nted in bl ue . your name.
address and call are in blac k. The a s o information is a standard
for m o n t he ba ck.

DOME STIC ORDEA S O N LY

4
for

513.95



o Mastercharge

o BankAmericard

Mastercharge # _
BankAmericard # _

o Cash

o Check

c V HF Antllnna Handboo k 12.95)
o RTT Y Ha ndboo k (5.951
0 73 Var t ical Beam Anten nlls (4 .95 )
0 7 3 Dipola A nt ennas (4.951.
0 7 3 Bindll" 16.001°Com"uter Program m ing (8.95)
O What To 00 16.951
o My Comput. Likes Ma (2.00)
o Basic (3.95)
O le Qp Amp Cookbook (12.951
0 T T L Cookbook 18.95)
O R T L ceeeeeee (5.SO)

rc OP·AMP COOKBOOK
by Wal ter G. Jung. Covers not only the basic
t h eory of 1'" Ie o p amp in grAt dat8 il . b u t also
inclu de. 0..... 250 practic al ci ..;ui! appllc.tions•
l ib. uny illust rated. O rgan iz ed in to t h r.. basic
p artl : i ntroductio n t o t he Ie op amp a n d g....r._
con"ear.tions, p rac t ical ci rcuit appl ications, and
appendices o f manuf..::tu,e, . ' r.ferenc. material.
59 2 pall": 5% I< S}'O; sof t bou nd. $ t2 .95

TT L COOKBOO K
bV D o nald U nclIStltf. E x p la ins ""*' 81 TT L is, h o w it
wor ks , lind how to u se it. D iscUI M S p' llct ic lIl
appllcationl, s uch 81 8 d ig it,,1 cou nt er and display
IVlt a m, evenrs co u nt e r, electro nic l1opw at ch .
d igital vo l tmet er, lin d 8 d igital t ach ometer . 336
page l ; 5% x 8%; softbou nd . $8.95

RTL COOKBOOK
b V Do n Uneute r. Expla in s t he how a nd w hy o f
R TL ( Resisto r ·Transistor Lo gic ) a nd gives design
infor m afion fh at can be put t o praetie.l usa. Giwt1
a multitude of digitlll app lica t ions rangino from the
bMic switch to the sophist icated counter. 2 40
paltlll; 5 )<, x 8)<,; softbound. $5.50

BASIC . . . by Bob A lbrech t. etc.

Self·teaching guide to the com
puter 'a n~age you will need to
know for use with yo ur mlcrocom
purer. 324 pages. Th is is o ne of the
easiest ways to learn computer pro
gramm ing.
BASIC ••• • ••.•.•. • ••..•. $3.95 pp.

Call _

.--

~ComnuterI:itirary=

What To Do After You Hit Return
PCC' s f irst book of computer games ... 48

di ff e re nt computer games you ca n p lay in Basic
p rograms , descript ions. muchly illu stra te d . Lunar land
ing. Hammurabi . King. Civil 2. C u b ic 5 , Ta xman.
Startre k. Crash, Mar ket . . . etc .
WHAT TO 00 ........ ... .. • .. •.. .. .. $6.95 pp.

COMPUTER PROGRAMM ING
HANDBOOK

•• .A lbrecht
An int roduction to Basic . . .

si mple enough for yo ur kids. If you
want to teach Basic to an yone
quickly, this booklet is the way to
go.
MY COMPUT ER ..•• ••. . • . $2.00 pp.

MY COMPUTER LIKES ME
... wilen I speak Basic

.. • Perer Stark K20AW
A complete guide to computer programming
and data processing. Includ es many worked out
examples and h istory of computers. $8.9 5

r---------------- - - - ---------------- - - ---,
I TO ORDER, CHECK DESIRED ITEMS FROM THE FOLLOWING LIST:
I 0 Bac k 1511,1 91 (8. 0 0 ) 0 Bicantannia l D SS T V Handb OOk

o Racent 0 2 5 0 (7 .501 0 So ft bou n d (5. 0 0)
I 0 Midyears 0 5 0 0 (1 2. 50 0 Hardb ound (7.00)
I °V in ta ov 0 10 00 (20.00)

I
0 No vice T heory Tapas 0 3.95)
o Co de T apes 0 Micra com"utltr Dic tionary (15.95)I 0 5WPM 13.95) 0 Rep llater At lul l .95)

o 6 WPM 13.95) 0 Novlu S t ud y G u ide 14.95 )
I 0 14 WPM (3.95) 0 G llne re l Study Guide (5.95)
I 0 2 1 WPM (3.95) 0 Adve nced Study Gu id e 13 .9 5 )

I
0 All four for $ 13.95 0 Exua CI•• Study Guid e 14.951

o Bum". Stickarl1.50) 0 10 0 1 Circ u it l 19 .9 51
I o csc, 0 V HF Pro jee tI 14.9 5 )

I ° Sty la W 0 2 M F M Handbook 15.95)
0 Sty la X O R F and Digital Test Equip (5.95)

I 0 250 16.00) 0 Pre ct ieel Test Instrumenl1 14.95)
I 0 5 00 110 .00)

0 1 000 (1 5 .001I 0 2 0 00 (20.00)

: Neme _

I Address _

II C;ty State Zip _

II Awards to be listed (W and X QS Ls o nly) I
Exp irati on date II Bicentenn ial Call (Bicentennial QSLs) I

: Mail to: 73 MAGAZINE, Peterbo rough , New Hampshire 03458 Signature ~I
coupon IIKp;r as in 60 days. 9176
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C.II _

Weather
Satellite

Handbook

Expiration date _

DOMESTIC ORDERS ONLY

Interbank No . _

Card No. _

Signature _

o Cash 0 Check 0 Bank Americard 0 Master Charge

Send me _ _ Weather Satellite Handbockts} @ $2.95 .

Address, _

City' State__ Zip _

Weather Satellite Handbook
73 Magazine, Peter bo rough NH 0 3458

Name _

----------------- -------------

Simple equipment and methods for getting good
pictures from the weather satellite. Antennas, receivers, moni 

tors, facsimile you can build, tracking, automatic control (you don't
even have to be homel. By Dr. Taggart WBBDQT.



-

-

WAC
",CC

Way.. Green
PinoS_l

Pel_borough, N.H. 0301058-

-

ACTUAL SIZ E; 3JSdJS

BICENTENNIAL QSL

250 Bicentennial QSLs $7 .50
500 $12 .50

1000 $20.00

This is your last chance to order special Bicent ennial QSL
cards. No more orders will be accepted aft er Sept ember
15t h. You'l l kick yourself for year s to come if you don't
get in on the bicentennial fun and get your special
bicentennial QSL cards. These are special prefixes that
aren't goi ng to be around again . so don 't miss out on them.
These cards are only available with your special bicen
tennial prefix . .. so just send your regu lar ca ll and we'll
make sure you get the right prefix to go with it.

ACTUAL SIZE: 3"x5JS

QSL FOTOKARD
NOW - a QSL ca rd with your photo , a picture of your
shack, your home - make your card truly personalized.
Send a good clear picture , and pre ferably black & white , at
least 2'!4" x 2v.." (square format) . PHOTO S WIL L NOT BE
R ETURNED , Include you r name, call , address and zip
code. Go first class with your QSL - one you can really be
proud o f! And go fo r less than you would pay anywhere
else. Card s are large international mail size with complete
QSO info on t he back .

250Cards $ 12.00
500 Cards $ 18.00

1000 Cards $25.0

Name _ Call _

Awards (FotoKard Only)

Address _

C;ty _ State _ Zip _

o Cash

c Check Enc losed
[] BankAmericard # _

[] Master Charge # _
Expirat ion date _
Signature _

OS L Foto Kards--- ------
c 250 $ 12.00
n 500 $18.00
c 1000 $25.00

Bicentennial QSLs- - - - - - - - -
rr 250 . ... . . . . . . . . . . • • . . . . . . $7.50
u 500 $12.50
u 1000 $20.00

9-76
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Call _

State 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 ava ilable, loaded with more interesting ar t icles (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 subscription order), we'll send you an
additional issue of 73 as a bonus. Offer expires 12/31176.

THREE YEARS OF 73 MAGAZINE . . .. $18.00 WOW!

Name _

Address _

c;ty _

o New Sub

o $1 8.00 Enclosed

o Start with next Issue

o Renewal or Extension

o BankAmericard

o Master Charg e

o Bill Me

Exp iration Date _Card Number.' _

Signature _

73 MAGAZINE - PETERBOROUG H NH 03458 9/76
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1B READER SERVICE
Circle appropr iate Reader Service # for d . eel
brochures, data sheets - vor oest r company
Include you. zip code ~ll!c:tal~g~(!nd mail ~n t o 73.
advertisers. * Reader ' se 3, e . . I! . ~oney directly to
LIMIT: 25 requests. rvice inquiries not honored.

ADVERTISER INDEX
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ALASKA

ARGEN TINA

AUSTRALIA

CANAL ZONE

' NGLANO

HAWAIl

INO'A

JAPAN

M' XICO

PtlIL""Nes

""'RTO A'CO

50IJ THAFRICA

U,S.S. A,

~A.ST COAST

GM T: 00

P~ IL IPP'NI'

PUER TO RICO

SOUT~ AFRICA

U.'.'_ R_

JAPAN

M' XICO

ALASU

ARG~NlINA

AU""ALIA

CA .... • "" •

...GI.A..O

~AWAIl

INOlA

JAPAN

M' XICO

P~ I L I"'''.,S

PUER TO .'CO

ooutH A FR 'CA

U_'_'.R
weST COAST

by
J. H. Nelson

ALAS "A

ARGI""NA

AUSTRAL'A

C AN AL ZONi

~NG L ANO

~AWAII

'NO'A

EASTERN UNITED STATES TO:

WESTERN UNITED STATES TO:

CENTRAL UNITED STATES TO:

Mini Micro Mart 125
Morrow's 110
National Mul! iplex 89
New-Ironies CII
Northst>ore 59
NOrlhweste<n 59
Nye 58
ON_LINE 113
Optoelectronics 147
Paloma< 58. 62
Par<ol 43
P"'sonal Compo 91
Polymorphic 106
Poly Paks 143
Radio Am. CUbk . 59
Radio Expo 82
Ram... y 45
RlOgancy 125
RondtJ<e 111
ROlo Kit 141
S. O . $ales 148-1 51
Seals 10 3
Sinclai< Radio Labs 59
Southcom 78
Soulhw8$1 Tech 95
SST 24
Stahlet 67
Star Kits 67
Sunlroni" 119
TechnicalO...ign 114
T.... ree 41
r., Tel< 142
Trumbull 67
Tufts 26-33
Univ......l Radio 24
Vangua rd 135
Venus se. 83
Verada 144
VHF Eng . 63
Wave Male 88
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A P Products 7 3
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ARRL·MN 81
AST/s&.vo 102
A.T.&T.11
Bullet 143
Chesapeake Dig. 113
Clegg 37
Comm. Eng . 93
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Com'Star 131
CRS 141
CSdc 135
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Dig;'Tech 141
OUlronics 110
EeM 62
Electronic Disc. 11 3
Fair 141
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Gauthier 62
GENAVE 25
Gille. 62
Godbout 129
Ham Radio Ctr . 146
Hem y 1
ICOM 2
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Jam... 69
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Kaufman 87
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Weather $alellile 157
OSLs 158
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73 Moving 45
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73 Books 154-156

Coupon expires in 60 days .
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Address

State

Please print or type.
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From YAESU The Outstanding

New GOLD LINE
FT·301D

ALL SOLID STATE

200W PEP

DIGITAL DIAL TRANSCEIVER

• 6· Digit Readout • All Modes - SSB/CW/AM/FSK • 160 thru 10 Meters • TX & RX
Clarifier • RF Feedback • 3 - Position AGe • Rejection Tuning (Tuneable IF Crystal
Filter) • Built-in DC Power Supply • Optional AC Power Supply & Speaker Unit with 12 or 24 Hr.
Digital Clock • Noise Blanker • RF Speech Processor • Computer Type Plug-In Module
Construction • Size: 11 in. (w) x 5 in. (h) x 13Y2 in. (d) • Light Weight: 22 Ibs.

The Model FT-3010 is a precision-built, all solid-state. compact high performance transceiver of
advanced design. All ci rcuits are fully transistorized with resand FETs for reliability. A wide-band tuning
system with preset pass band tuning combined with wide-band amplifier eliminates final amplifier tuning
for band change. Also available as an option is an automatic CW identifier (programmable) .

Whether you judge ;r on price, performance oroperational features, the FT-3010 comes out a winner!

era so:
Yaesu Musen USA lnc., 7625 E. Rosecrans. No. 29. Paramount. California 90723

Yaesu Musen USA Inc.• Eastern Service Center · 613 Redna Terrace. Cincinnali.OH45215
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plus 23 fixed channels

scan

exclusive

Now ... continuous, sequential monitor
ing of your favorite four repeaters or
fixed/mobile stations ... safely conve
niently ... eyes on the road.

Four channel scanning both receive
and transmit. A transmit control crystal,
selected for simplex or repeater duplex
as required. switches with each elec
tronically-scanned position. Just flip the

"manual" toggle and break in.

In addition .. . both Multl-11 and U-11
also give you 23 switchable, crystal con
trolled transmit and receive channels.

Compare prices , operating features
(many exclusive) of either transceiver
with any other available . You'll find the
KLM feature-par-dollar ratio very hard
to beat .

KLMelectronics
17025 Laurel Road, Morgan Hill CA 95037 (408) 22&1780, (408) 779-7363

• AI solid-state ... no lubes.

• Dolble conversion recet ver_

• Two stage crystalliller.
• Two RF stages w IDual gate MaS FET.
• Fractional mictovon sensitivity.

• Sensitive llCluelctt w Ja.Sov threshold.

• RIl lor receivef,,5 kHz.
• Multi-function melering: Power out I HS"

0015. Also swilchable 10 FM centering.

MULT1- ll TRANSCElVE R
F.-q.: 1«-I46MHz (Of 146-148MHz)
Chan....., 23. manualty l!W'lchable , ... aulo;>-scan.
Fr~ . control : Quartz cry.'''', Erle,n. 1VFOor
8yfllhes,zer Input.

$325

• Auto or manual scan (Four channels),
IrlWlStTlll1er and receiver.

• NBFM, l OW outpul (SW1tchable to 1W)
• PrOleC1iYe eirc...l tor outpul transistor.
• Available sol'O-slate amplifiers boost

outPut 70-160 watts.
• Tone OSC. w/sw, FOt lest, control. etc.
• l3.SVDC negative groood.
• Compact : 2.2"(S6mm)H. 6.41l163mm)W.

9"{230 mm) D. Wgl: Approx. 4.4 1bs(2KG).

MUl.TJ.lJ·11
FI'*I. : " 20-4SOMHI (any 4"'ttl segme<l1 )
C'-nnel.: 23. manually swilc tlable. 4. auto-scllA.
F..-q.~rol, Ou.,tz crysl.Ie . Exte,"a! VFO Or
aynthealza' input,

$379

MULTI-?,
FULL-FEATURED
COMPACT, LOW PRICE,

2·METER
TRANSCEIVER

23 XIIchena, (extemal VFOI, NBF"'. lOW
power out Sensili..... double-CQ~'.ion
.ecei"". Mobile. l 3 5VDC $239

•
•
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