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NEW

AZIMUTH

ROTATOR
Madill KR-400

Use for OSCAR 6·7, Moonoounce. etc . M" dium
duty wlelaclne .1 brake / limil switches.
1 min./l 80 dagrees . Rugg.<:! .. , wlIathe, proo! .
Artracl iYfl di.ection ir!d,cato<

KLM
2 METER ANTENNAS
The antennas in this series w ill
beat all comers! Indiv idually, these
antennas are doing a tremendous
job where tVgh gain , FIB ratio and
low VSW R are important ... in V HF
OX contests fo r eKample, Many are
stacking them for moo n bounce
a nd trope work using available KLM
barons and couplers. Included in
the ser ies are antennas with 7, 8,
9, 1,.12. 14 and 16 e lements, a ll
provid ing broad coverage. 143.5
to 148.5 MHz (without tuning) plus
exceptionally h igh g ain ,

AlVplcai an lanna, lKLM·l ... ·1 fa-a)
e ......nt. : 14
Ga in : 14 2Cltl ICl'POIe ,,,I,,',,,,,,e )
Seam width, 18 degree . @ 3d b pl.
Boom : 208' (5283mml Wil' :9IDsI4 KGI

NEW ELEVATION ROTATOR

lOe al 1o. moll HF t" bano:lefl . nd VHF ."av a ,
Medium dulV wie lec t' ical brake /I,m,' sw;lchu
1 m,nule I360d"g,e"s, Rugged . , . weatherproof.
Att ractive doredlOfl ,ndic ato' ,

Do you operale both phone and CW and SO a,e lorced 10
compromise with higher VSWR on ooe 0' the othe. mode?
Nol with this KLM 20 meter monob"nderl Multiple driven
elemenlSand Olher KLM clesign excneivee. give broad
band action, low VSWR over 13.910 14, 4MHz. FIB (and
sides) ralio is excellent, gain is eKceptiOnally high.
(9.15 dipole .ele.enee). Impedance Is 200 Ohms balanced
(matched wlKLM's 4:1 4KW p.e.p. l»lun (optionaly
ava~able) . Assembly is simple and lasl .

O!he. KLM beam s for 40.15 and 10 meters leature dual
driveo elements lor high ga;". FIB .a1io end low VSWR
over both phone and CW band sections. Also. a 7 eJ.amant
log pariocll c . /26' lurning radius, 30 ' boom (3". 76 mm)
Othat gIves continuous coveraga.1o.30MHz!
Makes en excenent NO TRAP. 20 -15 -10 meter beam with
gains equivatentto long boom, 3 elemenl Yagi. Malches
SOohm line wl 4KW p.e.p. balun (supplied).

51ull " a 1. : Boom: 42' , 3" (76mmlD
Turfling fIIdi : 28 Wgt : 65 .... (29 ,"';0 1

KLM
20 METER
MONOBANOER

H~VH~UHF
»>: antennas

penetrate
~the pile

ups!
KLM . .. big, broad, super
pertormance hne of beam antennas
with the same " take charge" Big Stick
leverage from forty meters to seventy cenn-
meters! Covers the whole band." Cleaner patterns and
lower VSWR are attributable to sophisticated designs
featuring multiple driven elements, optimized between
element spacings and KLM's custom insulators .

' KlM ModeI432·1 &-lBeo"""' $
. 31).434 MHz only

Every KLM antenna ... HF through UHF. . . is a carefully crafted product,
engineered for maximum mechanical strength con sistent with low weight .. .
is corrosive- resistive with stainless steel hardware and 6063·T832 aluminum .. .
uses high strength. low-loss insulation materials and castings.

Don't be second besl in HF or VHF con tests, Oscar,

pileups with KLM antennas!

KLM 70
CENTIMETER

ANTENNAS
The III'Ie serie's 01UHF antennas
con,.ts 016, 1'" and 21 element

high gain, broad cowrage
antennas (6 and 1'" elemenltypes
are rear mounlable). o\llantenMs
(eKeepl. the 432-1 6-LB) eover "'20
"'50 MHz wlthout "..d lor t uning.

These are ideal, maximum gain
eneennaa lor poinl·lo·poinl or
repealer eonlro,applical ions,

AA available long boom 12' model) ,
optimized at 432 t2MHz. is par-

licularty desirable lor EME and
OXcommunications. Eight 01 these

beams, using KLM high effieiency
couplers are compa,able 10 a 128

element, eJC1ended, eKpanded
collinear array.

A tvPI",,1 antann,, : (KLM · . 20 -. 70 ·1.)
El.....nt l: 14

Gain : 11 .M b (dipole .efe,eocel
B..m wldlh : 18 dag,..s@ 3db pls,

CI_.r. : 800m: I " (25........),
E_ s ""-D (9SmmI

KLMelectronics
17025 Laurel Road. Morgan Hill CA 95037 (408) 226-1780. (408) 779-7363



$29.95 each
Wired and tested, complete with
K-1 element

communicationl Ipeciali/tl
P. O. BOX 153

BREA. CALIFORNIA 92621

(714) 998·3021

K-l FIELD REPLAC EABLE,
PLUG-I N, FREQUENCY
DETERMINING ELEMENTS

$3.00 each



Buffalo's Worst Winter

WBEN technical d irector Jerry
Klebunde said he 's happy with the
rl!$ults of the setup and feels that the
station has been successful in reaching
motorists withou t the capability of
receiving hazard reports via amateur
o r CB radio.

Stan Miastkowski WAlUMV
Associate Edit or

weatherman to give up and take early
retirement. Drivi ng in the down town
area was banned for ever IWO weeks.
and delivery of emergency supphes
was undenaken by snowmobile.

Last tall. t he Buffalo Amateur Re
peater Associat ion joined the local CB
REACT group (Radio Emergency A.
soctated Citizens Band Teams) in a
cooperative effort aimed at keeping
area motorisu informed of traffic
emergencies. The idea was t he brain.
child of a group of amateurs em 
ployed bv radio station WBEN in
Buffalo. The stat ion recei~ per mi.
sion from the FCC to tape and re
b roadcast repeater transmissions.
They set up an emergency control
center in the studio building. At the
center. membeB of the REACT group
and amateurs continually monitor C8
cham.els and repeaters. When a traffic
accident or hazard is reported, the
message is immediately relayed 10 the
announcer on duty via a video
termina l. The police .e al$O notified
Tapes of amateur transmissions are
used when time and lhe situation
warrants.

Amateur Repeatei' Association __re
also uted for coordination during the
emergency : WR2ADR on 13173 and
WR2ACA on 40100. WR2ACA is
powered completely by a wind-d riven
gene.-ator. Gusts of up to 65 miles per

hour d uring lhe b lizza"d kep t it going
It hill capacity.

W2E UP Mid thai over a hundred
Buffalo area hams were involved in
the emergency net, many of them on
the air for over tw«lty hours a dily. In
the worst winter in the Buffalo area in
eo years, t he area received oyer fi fteen
feet o f snow in a three wee k period.
prompt ing t he city's 56 year o ld

stricken city. The WR2ABU 31/91
repeater located in Buffalo was t he
!lXiIIl point cwganized at the outset of
t he snow emergern:y on January 2&
Repeater dtrector Gilbert ~ke

W2EUP. in a 73 intel'View, said that
the week before the bl izzard, the
group had ,"stalled an emergency
power syuem at the site, The oew
syttern received a test when it kept
t he repeater on at reduced power
d uring four eKtenlSed power fai lures.
In another coinc idence, the simulated
eme"!lE!"CV test scheduled for thllt
weekend t urned into the real th ing.

Two other repeaters of the Buffa lo

: ~~
visiting views from around the globe

P,ragr-aph A of the FCC Rules and
Regulations p¥t 97.1 WV' th,., one of
the fundamental purposes of the am.
teur radio _vice is " Recognit ie-'l and
enhancement 01 the w lue of the
amateur sefVice 10 the public as a
yolunu.y non -commercial com·
munication service, particularly with
respect to providing emergency com·
munication,-"

During the snow disaster in Buffalo
NY at the end of January, amateul"$
proved t heir worth by tak ing over the
job of emergency coordinat ion of
medical, food. and tuel supplies to the

The Ban Moves Closer
Drastic changes are in the works

concerning the way amateur eq u ip
ment is manufactured and sold. At
deadline. the FCC was releasing two
notices of proposed rule making that
would make a 180 degree turn-about
in the current trend towards deregula
t io n . At issue is the plague of inter·
terence complaints {see "C'mcre
Texas Salt Rat" in gue!t edi torials.
March . 771 and unprecedented pr-es
sures on thoe FCC to do something to
stop II.

One of the dockets would com
pletely ben the manufacture and sale
of linear ampl ifiers Ih.at operate in tbe
24 through 35 MHz range. It is iI

d irect result of widespread viollt ions
of thoe CB power limit, use of amateur
equipment out of band by CBers. and
tbe use of broadband.lmps m.Ide only
for the CB market under the guise of
80 throuo;tll0 meter coverage. (Input
power requ.red by thoe bogus amps is
usually only 4 Watts.. ) Many of the
so-called " black OOltl!$: ' when lested
in the FCC lab. showed inc red ib le
amounts o f spurs. ~al makl!$
actually couple raw ac into thoe power
meter circuit, in an al1empt to ra ise
ind icated output!

The FCC has Hied several ap-

p roaches to slow down the distribu·
t io n end use of the illega l amps. but
the complaints haYe only intensified.
Tha t leavl1 t he Com mission with littl e
choice; Unable to control the ir use,
the FCC has decided to turn off the
pipeline. In throwing the switch. row
ever. amateurs &\Ierywhere will begin
to feel t he p inch .

No miltter who you tillk 10 , there is
strong feeling at t he FCC that they
don' t want to hurt the amateur. But
the bottom line. in face of growi"9
political pressure to do somethi"9
Ibout interference. is thlJt the situa
t io n leaves the FCC no choice - limits
on linears and type eceept aoce o f III
.ImatONr equipment are soon to be
rl!ll iity .

There are $Orne Ioopholl!$ in the
FCC proposals. For one thing. home
brewi l\g will be allowed lor. Thoe linear
ban proposes t hat any licen5ed am.
teur may build one linear amplifier
CO\Iei"i l\g 24-35 MHz for lISe at a
licensed i1mateur station. The linear
can then be $Old, but only to another
licensed amateur. Here again. thoe FCC
appears to be rely ing on the _ teur
community's long Stilndi"9 abili ty to
be self·policing in terms o f enforce
ment.

The seco nd proposal will have an
even greeter lmpect on amateur radio
as we know it. The FCC wants to
make all amateur transmitting equip
me nt and ampli fiers subject to ty pe
acceptance. The proposed guidelinl!$
would ro ugh ly fo llow thoe same spec
ifications applied to thoe land mooile
service . The means the formu lil 43 +
10109 o f mean power is used to
determine t hoe permissible level of
$pUrs. For a 10 wen transmitter. spurs
would haYe to be 53 dB below the
output. For .. 100 Watt rig. 63 dB; 73
d B for a 1000 Wett transmitter. This,
in ettect, puts a 50 uW limit on spurs
at 100 Watts output. To put it
anolher way. at thoe 53 dB figure. it
would like r'lMrly tM:l mil/ion Wa!U
for thoe spYrs to equal 10 Watts. As tor
home b..-wing, the FCC proposal
would allow any licensed amateur to
modify commercial equipment, or
build his own. which would oot be
subject to specs.

The reaction to all this was slow in
coming at deadline. One of thoe fim
groups to rHet W.lS ARMA, the newly
for m ed Amateur Radio Manu·
factu,..-·s Association. A RMA had at
templed to derilil thoe linear ban (see
guest editorials, M.ch, '771. but suc·

ceeded only in delaying it . Comments
on t he proposal will undoubtedly
push for alternative methods of
limiting illegal use of amplifiers and
amateur equipment, but the FCC
seems most reluctant to consi der any
th ing bu t a blan ket ban. As ARMA
spokesman Dennis Had of Den tron
Rad io put it in a 73 interview, "We
have an incredible task ahead of us ...
fi rst there is the need for our com
ments on the proposals .. . and then
counterproposals. There is also the
problem of existinq production runs,
and how to decide when the new
measures must take effect." Had
estimates that if type acceptance be
comes law. it will up the cost of
commercial equipment somewhere be
tween S150 and S300 per rig.

There is strong feel ing among man·
ufecturers and amateurs alike that the
amateur community is being made to
pay lor the past mistakl!$ of both the
FCC and "black box" manufacturers.
Our hobby. they point QUt. has neve1'

been fully represented in Washington.
because of the ARRL's talt eltempl
status (which prevents the League
from being i1n effective Iobby l.
ARMA is represent ing us now. but is
facing off against some of the most
powerful " money" lobbies in WlISh

iogton - the broadcasten (who share
an attcmev with the ARRL) and the
TV manufacturers.

The NAB (Nat ional Associat ion of
Broadcastersl, represented by ARRL
Genera' Counsel Robert Booth W3PS,
is pulling strong pl"e'SSUre on Congress
10 do something about TVI , NAB says
100 many stations are losing viewer'>
because o f the interference ... people



The Latest on WARe

swilchil'lg from TVI-pror>e chal'lnel 5
or 2 to 50me other ... while the
ir\duSlry types are arguillg agail'lSl aroy·
thillg thai might force more nringlmt
~lI" regulltions (low pass lilten in
ewry set and so 01'11, and the higher
~ices th.1 go with them. Amateur
rMlio dOfl'fl't have any 01 the big
money or influence NAB or EIA
( Electrol'lics Il'ldustry Association!
have, so il looks like we may get to
foot much of the bill through mal'lu
facturing and sale const raints.

Another iss.ue is the FCC's perspec
t ive on t he techn ical capabili ties of
t he everece amateu r. Some sources
indicate the Commission is likely to
have its doubu. after re&ding the
ARRL commenu. on Dockel 20777,
the now defunct bandwidth prnposal.
The League _s making nrOl'lg arg....
menu agail1$t the docket, and relyillg
huYily 0I'l the quenion 01 the need
for spectrum analyzers to insure~
pliance with the proPOSl!d limitatiom.
The League reply poil'lted out that

February 7th Will the big day - the
deadline fo r comments o n the FCC's
WA RC proposals. Two daY' later, an
FCC spokesman went over the high
points in a 73 inte rview, describing
the res.ponse as nothing short of im.
mense - a seven foot high stack of
commenu from sources ranging lrom
t he Ut ilities Telecommunicat ions
Council IUTC) to the ARRL It will
take 20 man·months to sort out lhe
comments, and figuril'l9 that the Com
miuion has 5 staffers working on the
WARC proposal, that adds up to
about 3 to 4 months work aheed.

To begin with, the Commission had
already exteeoed the deadline to Feb
ruary 7th in answer to a petition fro m
the National Association of Broad
Cil5ters (NAB had req uested a 90 day
exteneionl. Then the comments went
into the public record tor inspect io n,
with a reply comments cleadline 01
Februar y 25th . T he bottom line is
tha i the actual US p<"oposal fo r the
WARC meeting set for 19 79 will not
be final until late spring o r early
summer.

MeanlMlile, tbe Canadian DOC was
about to make i1$ WARC pi.. public
at press time, but there weflI still no
s9's of ktivity abroad. It looks mo.
i11'ld more like the bulk of the WARC
delegations won't IIYI!fI see their
country's final proposals until the
eleventh hour . Tha t doesn't leave
much room for strategy.

Here at home, t he conference naff
office at t he FCC in Washingto n is a
busy place these days; t he five staffers
do not haVfl a sec retary, but they do
have hurn:lreds of comments 10 po re
over, eva luate, i11'ld pass along to the
full Commis:sion . By and large, as o ne
staffer put it, the comments are pre
dic-.ble. Among the aOIIerw ones
(from amateur radio's point of viewl :
The Utilities Council is C/'itical of the
FCC proposal to open up 160-190
kHz to amateu,,- UTC complains that
its member utilities, who use portions
of the 160 kHz band fOl" powM" grid
t ransmissions , will suffer interferllflOl
from amateu r operations t here. The
E,F . Johnson Company, ...mich used
to be a majo r manufacturer of ham

each amateur would need a spectrum
analyzer to constantly measure band·
width , al'ld that the estimated S12 ,000
eKperlse of such an item would put it
out of rellCh for most ",,"ateurs. The
ARRL argument w~ so strong. in lhe
view of some, that it eoure be con
strued to cast doubt on our il'ldi'Vidual
abilities to mellSUre anythillg ...
whether it be bandwidth, harmonics,
or even power OUtput. It must be $Bid
that since many FCC staffers ar,
amateurs themselves, it is ul'llikely
t hat doubts abou t the amateur cern 
mu nity's techn ica l competence would
lester very long. But, on the other
hand , in the current context of linear
amplifier bans and Capitol Hill pees
sure, a little misinterpretation could
go a 10119 way, It is imponant to
remember that although ham rad io
does nave many representat ives
workillg at tnt FCC, their interest
could tum on them,. decreasing their
ability to speak fOl" U$.

So, what can amateurs do? For one

goar but now makes CB eQUipment, is
pushing for 220 MHz mobile aueee
tions, arguillg that the door "ought to
be kept operl " for future domestic CB
use. Also suPPOrting the 220 MHZ
mobile allocation is t he Citizen's
Radio Service working group. One
surprise was the Elect ronic Ind ust ries
Association (E IA! advisory group on
consumer e lectronics, which opposed
2 20 MHz CB, on t he !rounds it would
force t he teete r insta llation o f high
pass filters on T V setsl

Fu rther opposi tion to amateu r al·
locat io ns came from the rad io loca tiOl'l
industry, which is strongly ll9llinst
expansion of 160m. They argue that
1800 kHz and below is used fOl"
offshore loc:atiOl'l (a non-i!mergency
service iIClXl1"ding to the regulationsl .
The radioloc:ator1 say int,"erence
from amateurs would render their
installations less reliable, but amateur
sources counltl' they are already
sha ring 160m with the much more
crucial radio direction fil'lding services,
which are emergency oriented.

As fOf t he ARR L, Newington's
prime th rust seems to be a push fo r
a cld itional ham bands at 10, 18, and
24 MHz, possibly on a 300 k Hz
sharing basis with f illed services.
ARRL wfOte the FCC that the new
HF allocations preocsed by the am.
teur service working groups were not
adequately considered. T hen the
Leal'Je goes on to argue that filled
point·to-point HF is dying anyway.
That may be true so far as Norm
America, Europe, the USSR, .I'ld
Australia are col'lCerl'led, but in Africa
al'ld South America t he League asses!
ment may be in trouble. The poorer
natio ns are more interested in cheap,
unco mplicated HF circu its than

thing, we can be more cocoereuw
when it comes to TVI and RFI com
plaints.. It won't kill anybody to stay
off the air for a week and try to cure
an interference problem. We have to
remember that just as we have a right
to operate our stations, the l'Jy nellt
door has a right 10 _ten " Hogan's
Heroes" 01" whatwer. Our c lubs have
to revive TVI committees, call them
inlerference commitlees, and rek ind le
the intenerence fight. Point is 
we've done a great jo b attracting new
amateurs (just look at what the clubs
have been do ing with Novice classes),
but now it's time 10 put the same
effort into improving our public
image. And the best way to do that is
not necessarily more shopping plaza
eKhibits or beil'lg there in times 01
emergency - it's p<"obably more im
portant to c lean up our set inter·
Iereece-wise.

The magaz ines CIII'l help, too. We
here at 73 are lookillg fOl" $Ome good
ernctes on harmonic sup~ession and

multi·million doll .. satell ie earth na
tions and over land phone lines. It is,
of cccrse, far cheaper to buy fiKed
channel SSB transceiver$.

The League proposal calls for a
modilied sharillg arrangemer'lt with
filled HF services at 10, 18, and 24
MHz, and will probably gain support
from the t rac k record on OOm, where
fiKed services haVfl shared frequencies
with amateurs for years. An inter·
esting argument advanced by ARRL is
that the FCC, in caUing fo r fixed
allocations at HF, may be violating
the ITU (Intemational Telecommuni·
cation$ Union! regulations - article 6,
section 413. That article says, in
essence, " members of the ITU recog

nize that long distance propagation is
~Ient belW11erl 5 ..d 30 MHz and
agree that those Ireqcencles should
therefore be used lor long distance
communications, leaving short haul
circuits to other means ... U The
League seems to be saying that the
lTV's own regulations would fo rce
fiKed operators to seek Irequencies
elsewhere, but whether that argument
will stand the pressure 01 the thi rd
world na tions at WARC remains to be
seen.

Over 50 pages in length , the League
WARC reply 9011$ on to suggest a new
solution to the 40m short walll! broad
cast problem. Complaining that the
FCC plan did not address the 40m
sitUiltion, ARRL proposes movillg the
broadcasters ebcee 7.3 MHz, up to 7.5
MHz. (That would agIiIin cut into the
fi"ed services allocation$.1 The League
also calls for reduced sharillg on 15m,
while backillg the rest of the HF FCC
proposals, with one exception - 15m.

The FCC plan called for movillg
15m down in frequency, running from
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TV I. It is time to show the public
(an d Ihe FCCI that hams really are a
cut above ... to show them we Bore

capable o f cleaning up our own inter
ference problems. Otherwite, the RFI 
TV' $Ieamroller may run us oYer .

W.r.... Elly WA1GUO
Stan Miastkowski WA1UMV

Associate Editors

20.7 Ihrough 21 .2 MHz. The League
caned that un..ec:essary al'ld undesir·
able and worthy of reconsideration.
ARRL wants to retain the current
15m allocation from 21.0 Itwoogh
21.450 MHz, the compromise being
that maritime allocations would be
moved below 21 MHz, again taking
from the filled allocation t hat already
exists.

A theme of the League reply then
seems to be anothe r assaul t on t he
new HF bands, opposi tion to in·
elusion of any 220 MHz mobile (CBI
allocations, decreased sharing of the
ham bal'lds wim broadcasters, but
increased sharing with filled services.
The Leegue position is apparently that
hams can share bands with lilled
services l~ on BOrn) or ...diolocation,
but not with CB or mobile services,
which in the Lea~ view would justify
separate allocations within any band
allocated to both services. One major
S1umbling block, come 1979 (and
provided the FCC sees things ARRL's
wavl. will be the League proposal's
apparent reliance o n the filled ser
vices' willingness to share with hams.
If our sources have t he correct
interpretation of the third world's
plans for HF (plus feed back from
IT\iIoOUfacturers. who are telling African
al'ld South American countrief; thou
sands o f fi"ed channel HF tran.
ceivers!, it would be safe to $BY new
HF ham barlds may be hard to ccme
by at WARC. On the other hand,
ARRL may well 5llO"efld in gainillg
FCC SUPPOrt with lhe sharing argu
ment,

Warren Elly WA1GU D
Associate Edit or

Continued
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New Life?
In his editorial entitled, "The 75

Meter Follies" (Holiday, 1976),
WA61TF demonstrates a misconcep
tion, or foUy if you will, about a
certain type of operation that many
amateurs enjoy not only on 75 me
ters, but on any frequency where
amateurs join together to communi
cate, in the true sense of the word.
This style of operation is based on the
discussion of topics of interest which
deal with problems of tcdav's world.
It seems that Mr. Pasternak doesn't
realize that there are a significant
number of amateurs who choose not

to parncrpate in the chatty repeater
style of operation in which he feels
comfortable and secure. This, in itself,
is nothing unusual. Even the embar·
rassment he and others like him feel
when they stumble across poople who
"spew forth their personal and
sociological ideals" (sic) isn't really
unusual. What is, to me, extraordi
nary. is that Mr. Pasternak has the
audacity to claim that this style of
operation is an embarrassment to
amateur rad io in general. This is
simply incred ible.

First of all, in the third paragraph,

Mr. Pasternak recoqnizes that, from a
legal point of view, those who "spew
forth their rhetoric" are not corn
mitting any unlawful acts by merely
doing so. Thus, it follows from his
argument that the fact that amateurs
discuss sociology, politics, and other
issues not directlv relating to amateur
radio makes them guilty of some
nebulous crime, and further, brands
them as being undesirable. r wonder
how any American, whether an ama
teur or not, can accept this reasoning
and, worst of all, its conclusions.

My own personal opinion is almost
the complete opposite of Mr. Paster
nak's. In these days of a dwindling
amateur population and an increasing
demand on the frequencies we now
hold, some kind of revamping of
amateur radio is obviously needed.
This is necessary not only as a defense
against other services desiring our
frequencies, but also as a kind of
enrichment to keep those who are
already amateurs interested and active
in thei r hobby. Also, incentives are

needed to attract newcomers and to
motivate them into getting a license. I
believe that by expanding the range of
"acceptable" topics of conversation
and encouraging the discussion of
topics that are important in view of
today's world , the number of ama
teurs who allow their licenses to lapse
because they "just plain lost interest"
would decrease dramatically. The
policy towards more permissiveness in
the accepted and encouraged modes
of transmission, i.e., FM, SSTV, 2M
SSB, etc., has already proven to have
caused a noticeable flurry of activity
on the amateur bands and has caused
many non -active hams to become
active again. In general, I believe that
what ham radio vita lly needs is a push
in a direction that encourages individ
ual expression, both technical and
expressive. What Mr. Pasternak is
advocating will only result in making
amateur radio more sterile and lifeless
than it already is.

John Forrest WB6E DM
Isla Vista CA

Too Late Ham I/O
Some time ago, the FCC banned

the sale of the linear amplifiers de
signed specifically for the 11 meter
CB band. Some, of course, were "25
to 50 MHz" and carried a statement
"Illegal for CB," but everyone knew
what they were for . That didn't stop
the manufacturers and stores. Now
they are broadband, 3 to 30 MHz
jobs, designed for AM and SSB with 4
Watts input. T hat got them around
the taw.

Now the FCC sees no other good
alternative than banning linear ampli·
tie rs altogether.

What will this do to ham radio?
Well, it will obviously raise the price
of equipment. Since there will be no
way for someone to raise the power of
h is transmitter (a Ten-Fee Transceiver
for exemcle}, he will have to buy a
higher power transmitter to start with.
The used value of low power equip·
ment will fall off, as very few will
want it. NeWlXlmers to our hobby will
also tend t o have to buy a high power
rig, whethe r they want to or not, since
they wilt want to plan for t he future.
Only the avid QRP enthusiast may
benefit from t his ruling, as prices on
low power equipment drops.

This type of rule making will really
do little good to stop the illegal high
power operation on 11 meters. Linear
amplifiers are now passe'. Ten years
ago was when the rule should have
been considered. Now, buying the
SSB transceiver for CB is the only way
to go. Some say for every 10 Yaesu
FT·1015 sold . 9 are porchased by
non-amateurs for 11 meter use.

Most of you who are read ing this
were no t licensed in 1958 whe n t he re
was an 11 meter ham band. If you
were. yo u probably, like most, never
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used the band anyway. So the FCC
said 11 meters will become a band for
small businesses to set up inexpensive
two-way radio systems. Great for the
small businessmen. but someone
found out it was like a party line, and
you can chat among yourselves.
WOW! By the time the FCC reacted,
as usual, it was too late. Now the band
is useless for any serious business use,
but nevertheless it serves a useful
purpose for many. The emergency
reporting of highway emergencies
alone has justi fied the ex istence of
C8.

But the offshoot of CB has been
punishment for the amateur. Our rigs
get stolen because the crooks think
they're CB rigs. The insurance corn 
parries don't know much better, so
they increase ou r insurance rates. TVI
complaints are high, so the hams get
the blame. When the hams do perform
some good public service. the CBers
get the credit. When a CBer misbe
haves, the press calls him a "ham
operator ."

One small ray of hope is seen
glimmering, however. The newly
formed Amateur Radio Manufac·
turer's Association is trying to do
something. They appear to have made
some progress already. For many
years the Electronics Indust ry As
sociation (EIA) has been the spokes
person for all. But thei r "standards"
are getting tarnished.

Maybe they can exert some force
not only at the FCC, but also to help
get some of these "money-hungry"
merchants squared away and teach
them right from wrong. t suggest they
start right here in Milwaukee!

Dave Barqu ist K9PAK
Hartl and WI

When the integrated circuit micro·
processors first came out, they caused
quite a flurry becacse they prom ised
to allow the hobbyist to have h is own
computer (with capability that would
have cost thousands of dollars no t
many years ago) for a few hundred
dollars. Up to now, the main emphasis
in the hobbyist fie ld has been on
building computers; however, the
professional journals lean much more
toward the use of microprocessors as
controllers and not as computers. In
fact, the use of microprocessors as
controllers is usually given as thei r
primary use in these circles.

I recently heard a prediction that
untimately there will be several micro
processors in the country for every
citizen . The basis for this prediction is
that many things we will own, from
automobiles to dishwashers. will be
controlled by a microprocessor.

This concept seemed strange to me
at first. I was used to thinking of a
microprocessor as primarily a com
puter for solving mathematical prob
lems and the idea of using it as a
controller didn't make much sense.

While at the ARRl National Con 
vention in Denver this past summer, I
started to get the idea while attending
the microcomputer seminars where
they demonstrated several applica
tions for microcomputers in amateur
radio. Programs for both sending and
receiving both Morse and Rny were
demonstrated.

These programs had provisions for
storing messages such as "CO" and
could be quickly reprogrammed to
allow changing the function of the
computer so that it operated as if it
were a completely different device.
One particularly interesting program

converted slow scan TV into a TTY
picture such as they transmit on 20
meters on Saturday morning. Several
persons had their pictures taken that
way.

An important thing to notice about
these applications is that none of
them are primarily for the solution of
mathematical problems, but are really
lor producing a particular function
that tradit ionally would have been
done using a hardwired device. It was
stated at this seminar that a micro
computer that cost several hundred
dollars could rep lace hardware devices
costing more than two thousand dot
taes. The replaced equipment would
be a CW keyboard, a CW decoding
system, a RTTY system and perhaps
parts at least of a slow scan system.
Another important thing to notice is
that a ll these programs were imple
mented using a general purpose micro
computer with a CRT terminal.

Even though the computer was
used to simulate hardware devices,
this still was not the same thing the
profess ionals are talking about when
they say the microprocessor will be
used to control a dishwasher; they
obviously are not going to build a
comp lete computer just to control a
dishwasher!

The way it will be done is that the
microprocessor will be instructed to
execute a particular sequence by a
prog ram stored in a read oniy mem
ory. The microprocessor chip will be
connected to some sort of interface
that wi ll allow it to control the
operation of the dishwasher by turn
ing on the hot water, the heating
e lement, etc., and to receive inpu ts
such as temperature sensors. water
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level, etc. This type of syslem is not
designed to be a genetal purpose
ccenputer, bul is dedicated to doing
the logic requ ired for a panioJlar ;ob.

I !'lave eeceouv been th ink ing of
ways to build something related to
amauwr rlil:lio using a miuoproceuor
as the hean of the device, but with
Ihe id ea of r>ot building a compuler. A
very logical candidate for me is a
keyboard kever. I have done some
design ing and programming of such a
keyer using tbe 8080 as the micropro·
cesse r. This keyboard keyer WQuld use
abOUI 12 ICs and would cost less than
$70 10 build. The microprocessor
would do everything from scanning
and dl!1Xlding the keyboard to generat·
ing the Mone charactll"S. The memory

While it is not th is writer's inten t to
in an y way lim it anyone 's il"llllienable
riglt to freedom of el(pression, it does
seem to me that said freedom has
become somewhat stra ined in recent
months on Denver·area repeaters. It
may be that street language has its
place on the street, but I don 't agree
with $Ome amateurs' pra<:livity in
transferring these phrases to the ama·
teur radio bands. Prude I am not, nor
have I led such a sheltered existence
thai I a m unaware of the meaning of
these outbursts which have graced our
repealer systems in the later hours of
the eVfll'l ing, but doesn't it m.ke sense
to kll() " R" ra ted material in " R"
rated movies? At least those a1tending
such fare are prepared for stronger
language than might be encountered
in polite conversa tion - and tbose of

DC-8 O1arter Flight 1832, Overseas
Nationa l Airlines , left Detroit at 1820.
des l ined for Frankfurt, Germany. The
f lighl it self was uneventful. except for
the IWO meals that were served. My
Wilson HT was lying underneath the
seat ahead of me, along with an
Imper ial quart of vodka given to me
when I boarded the airship. I lugged
the bottle all over Germany and
Austria only to find. when I returned.
that custo ms in Detroit was going to
charge me four Of fi ve dollars d uty to
bring il btck into the US. I told them
to keeo it; I don 't d rink the stuff
anyway.

The f li!tlt went Quite we ll
airspeed over 600 mph, a t 37,000
feet. A good jet stream had us touch
ing down in Frankfurt in 8 hours.
Com ing in o ver Scotland made me
wonder if my Wilson could be picking
up any Scottish repeaters. But I re
frained from tuming the rig on, for
fear of disrupting the airship's naviga·
tional system.

We landed at Frankfun's main air·
POrt. and in a few minutes I was
sta nding o n level II in the arrival
lermil"llll, in a 90 degree p lus temper.
ture. I te1 the luggage dovm, screwed
in the ru bber duck, and turned on the
t fllnsceiver. The needle on tnt S-meter
pinned IIfId a loud voice in German
came booming over the little weaker.
No t ime 10 ta lk, so I listened.

I made reservations for a hotel
roo m and g-abbed a cab for the city
o f Frankfurt . The airport is about 15
miles from the city. My hotel was

would be used 10 store me5S/19l'S wch
as -cc FO DE W5PAG." Because tbe
device is programmable, it could be
used in _ral _ys with little addi·
t ional etten.

These are _ral of the possible
programmable modes of ~ation

that occur to me :

1. Normal CW keyboard where the
operalor types in the text and the
keyboard converts the text to CWoA
b uffer could be easily implemented to
allow the operator to type faster than
the CW was being transmitted .

2. A code practice mode where t he
operator types in the text but CW
would not be generated immediately.
A long text could be loaded into

tender age.re not admitted. While the
Federal Communications Commission
speaks clearly as to the use of "doubt·
tet" language on the pYblic air, i1
ali'nits thaI there is some Question as
to what is profane and ....nat is ob
scene by PQ9Ular judicial in1erpret.
tion.

I wonder how much doubt exists
in the minds of most amateurs as to
what is whal. Of COU~. we always
have the excuse that some re peaters in
other areas of the country are "far
worse than we are." And we can say
that the FCC does little Of nothing
about those. But haven't radio am.
teurs always been proud of their
ability to self-police, as compared to
other services? And haven 't we done
so most effectively in the past? If so,
why don 't WI! address ourselves to this

eight blocks from the main banhof 
ten dollars a my, including breakfast.
The room was small, but comfortable.
No air condilioning in Germany, so it
was Quite _ m . I ordered a large
lemonade la sweet sour drink, a little
like Frescal atld tumed on the Wi lton.
I set the crystal 51lector switch to
145.15/.75 and heard a conve~tion

in German. I listened for a while, and
in about ten minutes they signed off.

Now, my turn. I "kerchcnked" the
repea ter and bro ught it up.
"WBWla/Dl in Frankfurt listening
on .15/.75." Dead silence. I listened
for about five minutes and the re
peater came to life. In a couple of
minutes. sevefll l OLs wer-e talk ing to
each other. They were ta lking abolll:
me. " Did you hear the W-W on the
frequency?" They had heard me , but
hadn't ans~d. At first I d idn 't
know why they called me the W·W.
But I guessed it was because of the
two Ws in my eeu, alld it was hard to
include the 8 due to ~onunciation.

When being talked about, I was called
the W·W numerous times in Germany
an d Austria.

memory and edited. When ready, the
text could be dumped onto mag tape
or transmitted on the air. The code
speed and spacing between letters and
words could be easily programmed to
make the c:w sound like W1 AW if
desired.

3 . A code teaching machine that
could operate in several modes: The
keyboard woyid be programmed to
send a set of characters at random to
the operator. When the operator hits
the key corresponding to the letter
being sent, the device would go on to
the next letter, or text would be
loaded into memory from t he key
board. Whole words would be sent
and repeated until the operator signals
he has received the word. The ned

p roblem? "Well, it doesn't bother
me," many say, and perhaps that's
t rue, but it does bother others. I have
heard sevefll l complaints from hus
bands and fathers of potential am&
tears that their wife or child has been
"t urned off" by some of the things
which they have heard on the two
roeter band ... some to the extent
that they no longer wiVo to become
radio amateurs. Is this an eumple of

A little wh ile later, I Hkerchun ked"
the repeater and got a rep ly from Fred
OKBlF. Fred $pOke perfect English
and was associated with the repeatll'"
operation and the Frankfun Radio
Club. He was very congenial, and
invited me to the Frankfun Radio
Club meeting. He told me that the
repeater was locatlld at one of the
railroad stations. Their repeater Wall
st rong and had clean audio. The re
wasn't any timer o n it. It was COR
an d had a W.W. id en t ifier. The iden ti
fiers on it were set very fast. I found
out that the members of the repeater
groups like fast identifiers and nc
timers. so that they have more time to
t.lk, with little or no interruptions.
The repeater activity is he8'Vier during
the day and early evening hours.

While in Frankfurt, I talked to
several English-spelking stations.
Some of them spoke fluent English
ancf others broken EngliVl. At times I
did speak German, but only if abso
lutely necessary. OlSMG, Fred Num
ber 2, was a TV engineer for the
Frankfun station. At the time, he was
working Oil programming the Olym·

word would then be sent. Th is mode
would be good code practice for hi!tl
..... CW.

In addition to the c:w modes, the
keyboard could be programmed to be
a RTTY keyboard and send Baudot or
even ASCII code.

While a microproceuor controlled
keyboard has a lot of applications and
would be inter~ing to build, I
probably won't have time until next
fall. When 1 build it, I will let you
know how it worksl

Roy Gould W5PAG
EI PII50 TX

Reprinred from The Beam, bulletin of
the Sun City ARC, £1PllSo TX.

our vaunted recru it ing effort? Is th is
the way we conve rt citizens banders
to amateur radio? Is m ine a lone
voice, or are there others who sha re
my concern? If so, can WI! do some
thing? WHAT?

Harry Landon WllJGl
Castle Rod!; CO

ReprintN from Grid L_k. pub/i·
C6tion o f rhe 1'u«110 CO HIIffI O ub.

pies via satellite. The last t ime I ta lked
to him, he was sitting in his backyard,
trying to beat the heat by drinking a
tall glass of cold eee-,

The first nigllt in Fflinkfurt. I
talked to a number of stations, in-
c luding a Yl. Her name was Lonnie
DB5UW. She was locatl?d about 40
kilometer1 from Frankfurt and was a
real ardent aSl collector. She b roke
in on one of my OSOs and requesled a
ost.. Everyone collects 2 meter cst.s
in Europe. It doesn 't make an y differ
ence whether it's through a repeater
or not. I expect a deluge of cards from
the aSl bureau one of these days.

Button-pushers: If you " kerchunk"
a repeater in Frankfurt and don't say
a nyth ing. you are apt 10 get told
about it. The standard statement to
button-pushers is, "The repeater
works. If you don 't --.t to ta lk.
don 't push the button," The cell CO is
USled universally and frequently on
repeeters in Europe in well as some
English words such as " BrN k," "per
table or mobile," "OK," "cneerlc,"

Continued on page 30
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Looking West
Bill Pasternak WA61TF
14725 Titus Sr. ~4
P,mor,,... City CA 91402

SCRRBA DEMANDS EaUAL
TIME _ ARRL GIVES

PAPER BOX

While the "equal time" provision
no longer seems to bother most politi
cians looking for office, another new
dem..,d lor "eqlUll time" (equal time
10 give t!'le nation what they feel is a
far more te<:hnic.lly competent ap
proKh to advanced rellY communica.
t ion baod planningl is being~t by
the Sout~ c.li!orni. R~ttl'" and
R~te B_ Association. It is the
fee ling within this I10UP I... orgilniza
lion eompottod of an'U'letJrs wno lie at
the voe:rv foun<ution of .lmIteur ~Iav

communication) that in adopting the
band pl..,s thoey haw for 10 rntt~

sill ~ef$. and 450 MHz, the ARR L
has reacted to presllJrtI rather than
providing the proper technically eon
peten t leMlenhip oecessary. SC RRBA
feels that the ARR l judges.1I forms
o f rell'{ communication f rom the nar
row viewpoint perceived in Newing
ton, and is willing to make decisiol1$
,fleeling YMl numbers of am81eurs
based on this limited input.

SCRRBA feels t hai it is a lar more
compelent organiution to aid in
mak ing weh decisions. They cite the
facl that, while they have been around
an d o rg.an ized since the late SO'I, first
as Ihe California Amateur Relay
Council and now as a regional sub

divisio n of t hat organization repre
senting every aspect of advanced for·

ma l amate ur relay co mmunicat ion.
the ARRL is a latecomer to FM and
does no t possess, even with in the
str uctu re of VRAC (VHF Repater
Advisory Committee}, the necessary
and d iverse ta lent to accu rately make
determinations that affect so mat1y on
such a wide scope. Since nurrerous
attempts It educating t hose in t he
ARR l have 10 date failed, SC RR BA
has decided to take a new approach
and take their ideas di rectly to t he
a mateur populace to be judged by all,
based upon technological competetlte
rather than upon what League leaders
feel is the easiest road to follow.

This decilion wal reached at a
general membership ITIHti"9 held Jan
Ulll"y 22, 1977. in Burbank, California.
and attended by about 120 cOtlOerned
members. During the cour. of the
ITIHling. a poll was taken that re
vealed the following figuret:. 9O'lI. of
lhe membership preseol had been
im,olve<! il'l adva1"lCed format relay
oommUl'lieation for at least three
yf!a~ wilh over 50% bei"9 involved
more lhan fi'o'e ~a"" and at least 25%
htvirnj len Ot more years of el(peri·
ence behind them. At least 75% of
those Pl'l'll!flt hold a 1st or 2nd das
radiot llliephone license, and lit leut
5C:I% of lhe membeWlip is directly
invol'o'ed in $OffiI facet of com""!rcial
ooio communications, with represen·
tati"" from all major "*",ufloeturers
of such equip""!n!. Based on Ih is
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background and O'o'erall exceoeoce, it
is the foolirtg that there is an obliga
tion within lhe ARRl to be respol'l'
sive to the needs and concems of
those amateurs who feel there is far
more to relay communica l ion than
rUl'lning down to the local radio empo
rium to purchase a mul ti·channel two
""!Ier radio or pacl<aged repeater all
ready to go on the a ir. Thei r conoem
is with the futurlll, the praper c0n

trolled growth of 10, 6, 450, al'ld the
microwave spectrum. They #HI that
t hresl.- bands must be developed on a
IlIlChno logica l level that will negate
and avoid the problems faced on two.
They also fee l t hat t o accomplish Ihis,
$OffiI basic chaf"lQl!$ in attitude and
structurl: will be neeessnetec bolh
back in Newington and within the
VRAC. One propoSilI is that the
VRAC be e>.:pal'lded to one reprlS1l!ll
tatille per division, elected by the
coordinating OOUI'lcils rather than ap
pointed by the lea~ from withil'l. I"
thil way, a far higher leve l of techno
logical leadership C<Ifl be achieved and
• grea ter base can be established upon
which such decisiOl'ls of th is high •
magnitude can be made.

You will be hearing a lot more from
SCRRBA; do 1'101 be surprised to see
them at various convent ions and tre
liklll running booths e>.:plaining who
they ate. what they stend fo r, and
what their goa ls a nd t he goals of
advanced Il!lay communication are.
For the f irst t ime, t he re is an open
and direct challenge to rre A RR L il'l
F M and FM relay communication
leadersh ip. For more ioforrnatscn
write to : SCRRBA, P.O. Box 596 7,
Pasadena CA 91109.

TWO METERS FALLS SILENT
IN LOS ANGELES

AI 4 pm on New Year 's Day , 1977,
a rather b izarre event to ok p lace in
the vicin ity of t he "City of Angels."
At that hou r, the major ity of this
area's open t wo meter repeaters IM:!nt
silent to o e eeve a five da y hiatus billed
as "Repeater Appreciation weee."
The purpose o f the actinn, while
simple in na ture, did reflect an uodee
current o f disco ntentmenl on lhe part
of a group of coreerred amatillurs lor
the way operating practices hid de
caVed on o ur many VHF repea ler
systems. A simple question !\ad to be
answered: Was a repeater, any repe.t
e r, the property of the person or
pe..-sons who built, literlsed, al'ld
owned it (and, therefore, was it their
righl 10 objecl t o the talher poor
o~lil'lg procedures of many '1'1I.
teurs), or was a repealer, by virtue of
its accessibility to the general amateur
populace, a public utility7 Fpo-ther.
was it within the province of amateurs
who l'>&d grea t and tOla l respect for
the ruk!s and regulat ions that guide
the llmateur service 10 ta ke din-et
action to try and stem the t ide of
dIIlterior.tion be fure it iI'lfested IIlYery
roook and cranny of open format
.mateur relay commt.nication in thil
are.? In short, it was. case of those

who cared abOUI t he future survival of
the amateu r service sayil'lg t o all, " It
must Slop he re," and org,al'lizing d irect
act io n loward thll en d.

Those of you who have follolM:!d
this column Ihe past few months are
e were of a rather interesting expeei
mel'lt in ," use", attitude adjuslment"
underta ken by Mr. Bob Tho m be rg
WB6JPI to clean up operation on
WR6ABE, tIOW WR6AMD. I devoted
my 1851 column to publishing the
entire set of guidelitlls that users of
WR6AMD ere forced to adlere to. At
t his time, some three Wl!eks after
WR6AMD returned to full time SIIlr
vice ur1der its IWW cellsigl'l 8I'ld lioen·
see, the AMD experiment Il!l!mS to be
fairly sUCO!'S$ful. However, duri"9
ABE/A'~tO'l off period, the "garbage"
started to sprlliild like butter melti"", in
• hot frying pan. Even the private
sVSleml were nol $lIe from the attack.
For yNr1, ABE had ICted as lhe
"fTiIIlndly jlil," but now that was gone
and the sick abusive minds needed a
I'IeW home. Worst hit by tt...se attacks
of jamming and vulgarity seerred to
be WR6ABB, the P.lisades Amateur
Radio Club repeller. WR6ABN, and
WR6ABO, thoult' no systlllf11 seemed
$Ife from "etteck."

Perhaps Ihis is the reason that lhe
"Ad Hoc Committee For Open Re
pealer Appreciation" was able to get
the cecce-ence it did in bringing this
evenl off. You see, this is. case where
repealer users organized and requested
the ISsist.nee of syS!em owners il'l
wh.t might be considered "a laS!
stand" .gainst those who would
abuse tre privilege of operating a
repeater and maybe instill etIough
anger into the majority of good but
apathe t ic USlt1 to take. strong and
vocal stand against these doing harm
t o the survival and utilitv of our
repeaters. Wh ile smali in number, Ihe
committee was able to g<lrnl!f t he
necessary support amo ng Ihe owners/.
licensees/t ru$lees to ma ke Repeater
Appr&l:i ll io n Week at reasr BO% sue
cesstut

Li$letling in, it was amazing how
many people discovered that it was
1'101 necessary 10 use a repeater 40
miles away 10 lalk between autos that
we re less than a hund red feet apart on
the freeway. It was a lso funn y (but
patheticI to hear some of the com
ffiIIlnls, such as the following from
146 .5 2 : "There must be something
-eng with the repeater part 01 my
radio. I can't reach any of the re
pealers." While a sad commentary on
some 01 todly's amatwrs, this is in
itself a part of the problem that those
who care ere lilt'ting - apathy, lack
01 education, unwillingroess to take an
active part iI'l policing ~tl!rl, jam·
ming. II'ld It timn eYeI'l loul Iarlguage.
These are lhe crux of the issues Ihal
led to lhe rlther drastic action 'oVI

have .Iready described.
R~lts: What, il anything, did Ihis

uperimenl accomplish1 One of lhe
pt"ime obiec:live1 was il'ldeed madill
crystal clear 10 .11. The fact that a
repeller il lhe responsibility of the
one who holds its license and that that
penol'l ha the legal r91t to delermine
how hil repeilter will operale. and to
what standard, hilli now been estab
lished. I Ihink Ihat we all leamed a

valuab le lesson 10 the ere that 1)
Repea te rs are a pr ivilege tha t we must
never ta ke for !ranled because noth·
ing, even open amateur relay systems,
lasts forever, and. if abused, t hey can
eas ily dlsaooeer: 2) The purchase of.
rad io, regardless of how much 1M:!

might spend for it, does net bring
with it "a right 10 use any repealer at
any time and in any way 'oVI may see
fit"; and 3) Repeaters are in effect a
gift from other members of the affi3
teer community, a gilt Ihat we must
cherish. respect, and supporl, perhaps
not financially but, more importal'ltly,
morally and sociologically. We .11
learned that to permil thIIl lowest
common denominator in operating
procedures to prosper OI'lly leads to
decay, which in tl,lffi leads to chaos
and anarchy_ I think t!'lat in lhe emJ,
we all learned a valuable If!$$Ol'l about
tee responsibility that deregulation
imposes upon all 01 us.

However. while there was mu:;:h on
the positive side of the Iedglor, it
would be ul'lfair not to discuss the
negalive aspects al'ld reaction. To the
latter, tbere were more thill"l • few
amateurs who felt lhat "the cleanup
was not worth the imposition" .nd
!\ave vowed to use. bul neller again
suPport, any repeater, either morally
or financially. Also. an obvious "cold
war" has developed belWf!'l!l'l lhote
who habitually ebcse repeater oper
ation and those who have proper
respect in lhal quarter. While most of
tre habilual abusers still hog repealer
t ime and stand upon "tbeir ri~t 10

use," they no 10000ger go unchallenged
Many of lhose who were once apa
t het ic are now challenging Ihis so
called "righi," and for the first time
are standing up and being counled. I
say a "cold war" in that it's one of
those things that you can't put your
f inger directly on. II 's in Ihe lone of
voiC(!, t he inflectiol'l, and in the very
nature of the fact t ha t many people
who had disappeared from two,
people who had given up the fighl in
total disgusi. are now back and are
vocal.

Another obvious negalive aspect of
this has been a polarization of owners
and users. There are still a lot of vocal
amateurs running around yelling "user
rilt'Is." This to be interpreted as,
"Since I regularly use Ihis repeater,
you must give me a voice in tre way
you, its owner, will run it." This il'l
itself brings with it a Pandora's BOl( of
where responsibility of a" owrer to
his users begins and ends, if such
exists at all. It is my personal feeling
that the only time iJ user has any legal
righl to demand anything is whel'l he
or she operates as a user on. repeater
owned by a club or organization thai
is a legal corporalion. and then OI'lly
when such a perwn is a p.id up
dues-paying membe" of said Of9iIniza
tson. thereby becoming a legal S1ock·
holder or shareholder in the oorPOI'Ile
structure. Even this, thou~, is depen·
der1t upan the parlicular state in
which 0 ..... resides and lhe corPOl'lte
law of thai state. Since I em 'I'l
electronics technician and not iJ 1_
yet by profession, I will cut this here
and again state that thil is my opil'l
iol'l. not ~t to set any form of
legal p rlla'denl. Ho'oVlver. Ihis que$-
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non of user rights is starting to surface
out here where I live, and where it will
lead is anyone's guess. It would be
interesting to hear from you on this
topic.

Finally, there was a lot of corn
plaining that "it was impossible to
handle emergencies and ww;, unfair to
trans ients." On the latter, I a'7ee only
in part. I feel that our prime respon
sibility is to clean our own house so
that we can provide high quality relay
communication to visiting amateurs.
What good ;s having as many open
repeaters as we do if they become
useless due to constant harassment
and abuse? What kind of an impres
sion will that visitor get if he is
greeted with a barrage of garbage
rather than a warm welcome? Our
first responsibility was to ourselves,
and to anyone visiting who suffered
any inconvenience, I can only hope
you understand the reasons. As to
emergencies: It ww;, well announced
which major systems had remote/base
facilities and would be handling emer
gency calls using t hat mode. All one
had to do was call on the input of a
number of systems, declare an errer
gency, and he would receive an answer
on the output. A control station
would handle his traffic, but he would
not be repeated to the output.
Though not confirmed, my informa
tion socrces have told me that a good
number of such occurrences were
handled that way and eKpedited with
greater speed and efficiency than
when one normally requests another
station to handle such traffic during
normal repeater operation.

Now, where did the SCRA stand in
all this? Officially, as an organization,
it did not take part in this operation,
although it is obvious that individual
systems/members within the organiza·
tion did take part. SCRA, being an
organization formed as a body to
handie technical frequency coordina
tion and as a political forum for
repeater owners to interact wi thin, is
not at this time geared to tackling user
problems, as this has traditionally
been the province of the individual
licensee. They, therefore, took a wait
and see attitude and neither condoned
nor condemned the action, since at
this time it is not their province to do
either. Again, remember this was a
"concerned user action," not the ac
tion of any single system owner.
System owners cooperated in this
venture, but did not organize it, For
obvious reasons, it is best that I do
not divulge the names of the indivld
uals who put the whole kettle of
wax together and made it a good if
somewhat limited success; however, if
you have any comments for them,
they can be sent to me and I will
forward them. Please mark any cor
respondence on this topic "Attention:
Repeater Appreciation Week Cern
rnittee."

Well, that's the story as of today 
January 21, 1977. No one ever thought
it could ever happen, that 80% of this
area's amateurs would lose the use of
repeaters, if only for a I"..tule. Then
again, very few people last fall ever
thought that California's most liberal
open repeater WR6ABE would dlsap
pear and then reappear in the form of
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WR6AMD as possibly the most tightly
controlled open system in the nation.
Then again, many of us hoped that
action such as this and other things
that are yet to come would never have
to come to pass. At least one group of
people stopped saying "we have to do
something," and went out to do it. In
this alone a new precedent has been
~'-

THE ROAD UP NORTH

"Hey there, Li!tltnin' Rider
You got a copy on the 73 Man
KKU4645 . . . come on." Not exactly
the lingo I am used to using via a two
way radio, but it was proper for the
situation at Ihe moment. We were on
highway 101 at about 8 pm. It was
just dripping California winter sun
shine and we still were about a hun
dred and fifty miles from home, but
heading in thaI general direction.
Road conditions were far from good
and, as one might guess, there was not
a repeater to be had though my
Denshi CL·l 44·FMCAX had 10 re
peater pairs and two simplex channels
in it. It was one of those times when
having a CB radio along can be a
godsend. The quick QSO I was took.
ing for brought more than just road
conditions. We chatted for a while and
I caught up with this l B wheeler
(tractor-trailer) and asked if he
minded if I passed him. He gave me a
go-ahead and as I d id, he called and
asked what all the antennas were for
(my car now has antennas for 11, 6, 2,
and 220 and looks like a pincushion}.
I explained I was an amateur and was
surprised when he asked if I had
147.57. Told him no, but I did haVf:!
.52 and .94. We went to .52 and I
found that my newfound CB friend
was actually a "1" out of Connecticut
and licensed for almost a year. We
QSOed all the way into Santa Barbara
and one of the things I diSCOVf:!red was
that, according to my new ham/CB
friend, quite a few truckers are getting
disillusioned with CB and all its prob
lems and are turning to amateur
rad io, specifically two meter FM. In
fact, do not be too shocked to be
driving along an interstate some day
and hear activity on 147.57 out in the
boonies. Seems that .57 is fast be
coming the unofficial truckers' inter
com channel for ham truckers. Best of
all, if the guy I ran into is any
example, they are far and away some
of the best operators ' have run into.
None of this "10.4 good buddy" stuff
like on 11. They seem to have a lot
more respect for amateur radio than
perhaps any other new group coming
into it. According to what I learned,
the handles and southern accents are
gone, while clean ope ration is in. They
value repeaters as a link to the outside
world, and therefore the overall re
spect level is high. After all, most of
the time they are the transient quest
and want to be made welcome the
next time through town. I wanted to
learn more about this new pnanom
enon, but Sharon was hungry, the car
needed fuel, and he had a schedule to
keep. We parted when we reached
Santa Barbara, but I was a lot richer
for the knowledge I had gained. This
was but one of the interesting en
counters I had as 'M! headed north to

San Francisco.
Radiowise, I think I had set up the

car pretty wel1. Norma lly, around
town the car carries a trunk-mounted
Motorola two channel plus slide
mounts that accommodate a variety
of radios. The fine piece of Motorola
equipment was augmented this trip
with the Denshi on two, a Clegg
FM-21 for 220, and an Audiovox
CB-2000 which is self-explanatory. We
therefore carried 10 standard repeat er
pairs pll.ls 2 simplex for two, aug
mented by the two L.A. channels in
the Motorola, one simplex and five
repeaters for 220, and channels 1
through 23 on 11 meters. Between
radios, luggage, gifts, Sharon, and
myself, the car was well loaded fo r the
trip. It was noon Monday when we
got on the road . Since this was to be a
fact-finding mission as well as a vaca
tion, I had installed a Panasonic
R0309S portable cassette recorder to
take notes. This was possibly my best
move, for as I listen to the tapes, I not
only have the information I need, but
a lasting memory of new friendships
we made as the miles rolled on.

There was one question specifically
that r wanted answered. It has been
claimed that since we have reserved a
number of common repeater pairs for
simplex use, the transient visitor with
his 12 channel radio does not really
have a chance. The transceiver I had
along carried the following channel
pairs: .01/.61, .07/.67, .13/.73,
.16/ .76, .22/.82, .25/.85, .2BI.88,
.34/.94, .84/.24, and .72/,12, plus
both ,52 and .94 simplex, remember
ing that in and around L.A. and
environs both.76 and .94 are reserved
for simplex and that one must travel a
good distance in any direction to find
a repeating machine on these channel
pairs. While it's true then that both
these channel pairs are indeed useless
in and around L.A., and that only a
traveling ham residing in this area ever
bothers to procure them, once out of
this area and into the Central Valley
.34/.94 especially begins to hold forth
as a major channel. So, if you are
planning to visit L.A. only, I still
suggest that you pull both .16/.76 and
.34/.94 to make way for a couple of
far more useful pairs for this area,
such as WR6ABN on .84/.24 or
WR6AOH on .72/.12. On the other
hand, if you plan to drive elsewhere,
especially to the North, then carry
both the .76 and .94 repeater pairs
with you.

Next month I will get into the
specifics of the trip. I will explain
which repeater is where, what it cov
ers, an d tell you about some of the
interesting people we ran into, but for
this moment I'll just make a few
rather general statements about re
peater operation north of Los Angeles
and in the Bay Area . First, while
friendly, operation is tightly con 
trolled and. with little exception,
there is usually a full time control
operator around when a repeater is on
the air, or the repeater is just not on
the air. This seems to hold especially
true for the 8ay Area. I found only
one exception to this rule. Another
thing I noted was that the Bay Area
has no 24 hour a day open system on

any of the channel pairs I had with
me, Around midnight, most of the
systems seem to go to sleep till the
dawn's early light. Maybe this has
changed since November, but during
Thanksgiving week, this is what I
found on the channels available to me.

Another aspect of Bay Area opera
tion is very tight user control and
guidance. T he user is not permitted to
take a repeater for granted and there
fore the probiems 01 both user abvse
and user apathy seem much lower
than in L.A. Operation in general is
far more conservative and it's not
uncommon to hear a user sign off by
thanking the repeater for the use of
the system and its time. In fact, I was
told, though I never confirmed the
fact, that on a few of that area's
systems, such acknowledgements are
mandatory. In short, once north of
L.A., operation seems to be far more
conservative, extremely tightly con
trolled, and problems {where they
exist} are less pronounced. One thing
was evident: "Right to use" on the
part of the average ham seemed to
hold no precedence whatever. wrer
ever Iwent, ~ noted that both repeaters
and the people who ran them were
treated with more than just respect; in
some places, is was close to reverence.
Yet, as a transient, everyone I met,
owners and users alike, went out of
their way to make me feel welcome. I
came away with the feeling that with
proper education and gl.lidance, prob
lems of repeater abuse, malicious in
terference, and the whole gamut of
repeater-oriented problems coo be
conquered. They need not exist.

Now, a few notes on how the
WR6AKG school repeater is doing and
on a convention that failed. Keith
WA6TFO and oompany planned to
make February 20 the ribbon-cutting
day. At around noon that date, his
dream of a tie between school-aged
amateurs should have become a reali
ty. You know, with all the current
furor about busing children, integra·
tion, and the like, I have to ask myself
what better way to achieve the true
purpose of integration - the mterac
tion of peoples of different race,
ethnic, and socio-economic beck
grounds - than by radio. Rf does not
know such bounds, and I have come
to wonder if through technology we
can more easily accomplish the goals
of the directive of our Supreme Court
than by forcing physical traVf:!1 upon
the children of t he nation. In a city
with as diverse an ethnic makeup as
Los Angeles, WR6AKG may be a first
step in that direction. Now, that's one
to ponder.

I have looked for a nice way to say
it, have analyzed all aspects of this
year's Las Vegas get·together, but
keep coming up with the same con
clusion: SAROC this year was a bust,
Now I speak specifically of the con
vention itself , and not the peripherals
such as the hotel, the accommoda
t ions therein, the hospitality centers
(for which the effort put on by Wayne
Maynard WB6BFN and Shelly c-ersev
W86KED for the Palisades Amateur
Radio Club has got to get the blue
ribbon), or the fun that a trip to the
"Live Entertainment Capital of the
World - Las Vegas" brings with it. All



Corrections

Tracking
the Hamburglar

this was great, but SAROC itself was
[ust no t wort h t he cost of registration,

However, I suspect tha t I can give
you the It!ason. In the past, SA ROC
has, at least ' o n the surface, been a
non·political, let's have fun get-to.
gether. This yea r, howe...er, the politi
cians from Newington made sure to
place themwlws in full view of the
world and were verbose enough so as
to be SUit! that all in attendance wert!
a_e of their o-eseece. There was a
lot of surface politicking and, C()In

bined with what I feel was a poorly
organired convention effort overall, I
find it hard to giw SA ROC '77
any thing other than a pool' rat ing.

There were a few bright SpoIS,
however, including a booth run by t he
FCC and staffed by a bunch of kno w
ledgeable people who were willing to
listen to questions and g ive concise,
to-the-point answers wherever pos
sible. The bright est spot of a lt was a

I am Quite pleased with the way
you handled my lIfticles. "Give that
Profl!$$iONI Look to Your Home
Brew Equipment," and "DVMs Get
Simpler and Simpler." Quite a dif
ference from tne trlliltment I get from
EE, PE, RE, and the rest. Would you
beli_ lhat a creetive soul at PE took
a fairly complex digital circuit I de
signed and changed aU the IC part
numbers ll1 I guess he didn't like the
CMOS I used ,

There are few things I would like to
point out to the readers. In "Give that
Pro fessio na l Look to Your Horne
Brew Equipment:' 8 series of photos
were left out which illustrated the
steps in building the power supply.
Also. part 0 1 the f irst paragraph under
"Select the Cab inet" was transposed.
so reading is a litt le confusing at this
point ,

A f_ errors cropped up in "DVMs
Get Simpler and Simpler." Chalk it up
to the _ong set 01 notes l Move C3
(0.0l uFI over to pin 9 of IC2, then

The Canadian Amateu r Radio
Federal io n Inc. is pleased to annoYnet'
the following a_rds available to all
radio ama leurs worldwide.

CANADAWARD: A col orful
certificate will be issued 10 any ama
teu r who confi rms two-way OSOS
wi th all Canadi an Provinces and Ter
ritories. All asOs to be on one band
onl y. This certificate is endorsed as to
band. Separate awards are issued for
each band on wh ich t he applicant
qualif ies (12 cards per band ).

A mode endorsement is avail
able il all asos are made on the same
mode (CW, SSB. RTT Y, SSTV). ceo
tects made after Ju ly 1, 1977,
only will count for this award. Submil
the 12 cards with one dollar IS1.00)

seminar on hidden traosmission d.rec
tion finding sponsored by the Happy
Flyers org.anization in Northern Cal·
ilornia. I have intentions 01 devoting
at least I lull column t o the work of
this fine organizat ion in the very near
futllO!, in that I feel they hold the key
to something big for amateur radio's
future, In general, tho~, SAROC
just was nol SAROC this vear.

Our closing story for this month
deah; wilh iii band that is not normally
lhought of as being VHF ; however, iii

new form of activity that is growing
like wildfire brings it into t he lime
light. The bend is 10 meters and the
act ivi lY is a widespread revival of
Ampl itude Modulat ion at lo w power.
It seems t ha t the latest craze to hit
Southern Californ ia is based upon the
easy conversion of inexpensive CB
transceivers to channel ized 10 meter
operation. At th is writ ing, there are
a lready a few hundred area amateurs

switch pins 1 and 2 art IC3. You $H,

pin 1 is the MSD and pin 2 is the LSD.
Nothing seriously _ong with Fig. 1.
but OPerating the circuit without
these mods will cause confusion dur
ing calibration! In Fig. 3, the 9k, 0.1 %
resistor should be 10k, 0.1% for prop
er calibration. That's itl

Gary McClellan
La Habra CA

Reading lhe article "See Yourself
Talk" brought back a lot of memories.
eececse I used a monitor like this with
almost exactly the same setup for
many years, un til I built me a scope.

Read ing the article and loo king at
the schematic diagram, I d iscovered
two errors in the last.

First, the line com ing from the RX
connector running to the 455 kHz coil
should cross the line coming from
contact 5 of S2 A and thus not be
connected.

Second. the capacitor 1.01 uF)
wttich is shunting the 220k resistor in

Canadian or U.S. funds or 10 IRCs
plus sullic:ienl funds for return
postage. CA RF members need send
only funds for ret urn postage.

5 lhnd CANADAWARD: A special
plaque will be issued to any amateur
who confirms two-way a sos with all
Ctnadian Provinces and Territor ies o n
each of live separat e bands (total o f
60 cards - 12 cards per band).

Contacts mad e a fte r Jul y
1, 19 77 , only w ill count for this
award . Submit the 60 card s with seven
dolla rs (57.em Canadian or U.S , funds
or 70 IRCs plus sufficient funds for
return postage. All CARF awards are
free to CARF members. CAR F mern
bers need illend only funds for return
"",..,..

either operat ing already o r busy at
work converting their $29.95 Pub
licom I CB sets to 10.

According to Norm Lefcourt
W61RT, one of the pioneeo of this
ptoje(:t. the plans are to establish 16
Ntionar channel pai rs starting at
28. 760 and then every 10 kHz on up
through 28.960 kHz. It is felt that this
is iii good low cost substitute to 2
meter FM, and as it grows, it is hoped
that some of the pressure now on two
d...e to excessive charnel loading will
be alleviated. So if you happen to be
tuning across 10 meters one of tbese
days /Ifld hear some AM, bet yotJ

dollars to donuts it will be about fiw
Watts emanating from anyplace from
San Luis Obispo t o San Diego.
Thanks to the FCC expa nding CB to
40 channels, thus making the cu rrent
c rop of 23 channel jobs obsolete to a
great extent, and to t he willingness of
the mass me rchan dizers to part with

the first grid circuit of the CRT
should be grounded at one side in
such a manner that the wiper 01 the
intensity pot will be at ground poten
tial for ae. As it is now, the amount of
flyoock suppression isd~ding upon
tre position of lhe wiper, eeeeuse in a
lower position of that wiper, the
flyback pulses are more or less at
grounded via both B uF capacitors in
the power supply circuit.

For the benefit of the American
hams. here are the equivalents lor
some items: EF9 1 ~ 6AM6; BOOpiv/1
A • lN4006 or 1N4007, eventually
lN521B or lN52 14; OABI · l N38,
lN9BA, or l N270; 0A210 · IN3194
or lN4004.

Further, I'd like to give some hints.
When using an old i-f t ransfo rmer for
the 455 kHz coil, do not short the
second cern Th is will lower the a of
the coil in use considerab ly, so remove
it completely.

The two capacitors in series, via
which the Hvback suppression pulw is
supplied to the fi rst grid of the CRT,
can better be replaced by o ne cepec
ucr with a value of something like .01
uF, 1 kV. Two capacitors In series

6 Band CANADAWARD, I &nd
CANADAWARD, ETC.: Special
endorsements to the basic: 5 band
CANADAWARD will be issued to any
amateur who confirms two-way QSOs
with all Canadi/lfl Provinces ;Jnd Ter·
ritories on more than 5 bands. Submit
lhe additioNI cards with sufficient
funds for return postage.

All amateur bands may be u'St'd.
Each dislinct satellite mode 1432

RIPPE D O FF: Clegg FM·D X 2 meter
FM transceiver, sIn HM·29B and
microphone were stolen from the van
of WAJ8GN on Feb. 5, 19 77 , in
downtown Bridgeport CT. Anyone

them for next to nothing, a new "old"
rage is taking hold at a rate to riva l the
growth of two meter FM relay cern
munication. If you waot more info art

t his event, I suggest you write to
Norm W61 RT, who is in t he caubcok.
" AM lives o n 10:'

p rac tically always have unequal
charges, and if o ne becomes leaky due
to overvoltaoge, the other will fOllow
too. I found out too late and I ought
to boy me a new CRT because the
tube didn't like a positive grid voltage
of around 400 volts.

Be _.-e of the very h91 potential
difference between the filament and
ground. Most filament traosformen
eeoeot withst/lfld BOO volts. So better
uw a traosformer- with a W!rY good
isolation layer between primary and
secondary windings. I did remove the
original filament winding. put some
extra layers of isolation material of
PVC _lIP over the primary, and
rewound the secondary. The splat·
ter ing was gone. It is very handy to
add an i-f outlet on any receiver you
have. To prevent loading or de tuning
the i·f transformers. a simple cathode,
emitter, or source fo llower should be
added to t he receiver.

Anyway, the monitor scope is a
very useful and cheap instrument and
sure worth it to bu ild !

J. J . de Looff PAGPFU
Bf. HogardUraat 10

Boekel 4274
The Netherlands

inJ144 out, 144 in/29 out, 144 in/432
out, etc.] will eocnt as a sep.arate

"'''''NOTE: These awards do not con-
flict with the WAVE and WACAN
awards sponsored by the Nortown
Amateur Radio Club.

Mail aU applications for the
CANADAWAROs to: P.O. BOK
76752. Vancouver, B.C.. Canada
V5R 557.

with information please contact Jon
P. Zaimes WA3BGN, 68 1 l oO\tl ili
Aw., Shelto n CT 06484 (phone 203
929-4659) o r the Bridgeport police
department, f ile no. 6B56.
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BUS·MOBlLE

Thank you foo- a most interest ill9
issue.....195. Holiday, 1976.

Enclosed is a photO which
hope will be of interest to you,
depict ing as it does how readily one
can adapt amateur radio to one's job
given enough imagina tion I Working
mainly night runs ("owls"!. I found
my Standard hand-held to be I wei ·
come diversion during my layovers, as
well as a convenient supplementary
communications means in event of an
emergency.

This photo was taken for a aSL
card I am designing. Unfortunately,
my having to be at the business end of
a 1950 Exakta with a cantankerous
self-timer precluded my being photo·
graphed in the bus with the Standard.

I would be most interested in hear ·
ing from other radio amateurs who
may be similarly involved in the tran,.
portation indust ry.

In this area. "Locomotive Mobile"
is also known!

Thank you for a very stimulating
year one of my three year subcription.
I read both 73 and HR, and find they
complement each other nicely.

E. G. (Em iel Kenward VE7BVK
North Vancou...r BC

i$ an avid DXer; when he learned that
several hundred mile asos are PO"
sible daily on the ham bands, he dug
in and studied. attended an ARATS.
socnsceed ten week class. The other
fellow always knew about ham radio,
finally fOlln<! the time and the help,
and is nearly ready to t ry his code
test. Met him in a barroom ~ere he
tried to pick my mind for antenna
inlo. He's built several C8 antennas so
far, will .,ow into the HF ham bands
soon. It's a good feeling , he lping these
guys. They 'll still keep their CBs for
utilitarian communications, though.
The darn things do have a p ract ical
value.

Havirtg recently paued my FCC
Second Class Radiotelephone t icket
and my Elctra, and not having time for
hamming, I'm st ill volunteer"ing myse lf
to help anyone in the Honeymoon
Capita l area toward o btaining a ticket.

Jeffoy B1aekmon WB2UYI
7714 Lindber-' Ave.

Nillp". Falls NY 14304

1'--__1
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THE MENTAL BLOCK

that they enjoy just as much as you
enjoy the "distant station," or some
thing I enjoy as much as bringing an
old taxi rad io to life on $ix meter FM.
If terms like byte, ROM, RAM, etc.,
I"ve you in the dust, get up and try
to learn them. If you don't want to.
then lie there and be trampled by
others who are not "conventio nal
hams."

Please do wr ite some anicles on
code speecI, Observat ions o n the ham
bands, etc. I'd enjoy read irtg them.
Not because I care about operat ing at
41}+ wpm, but for the same reason
that I read the 1/0 art icles - I want to
lea rn.

Yesterday 's arrival of 73 was a
pleasant surprise, ~at with the mail
t ie·up during the holidays. As usual, it
_ interesting and informative. Read
the Letter$ sect ion; I used t o iI\1ee
with WSGOS . bout 1/0 lI nic~ It
took. tech ta lk by WA2PJS at the
Dec ARATS IW2S EX - listen for us
durirtg FD '771 meeting to k ind le a
kllIn interest. 8y the w"y. took a
digitll eeurse at col lege recently,
found it easy and int eresting, got •
" B", Anywr{, I/O is more inten!5ting
to me nowadays, but not enough to
cause me to 5Ilbscribe t o II new maga
erne. I will , however, purchase the
" Bugbooks" when ti me and finances
warrant.

Having heard all the argumenu for
and against ~, I'd like to say that
c:N is just plain enjoyable o perat ing. I
like it. The 73 tape was a great assist
in qualifying at 20 wpm at Rochester
this spring. I'm an Extra now. Those
who cry about the cede probably have
II mental block (they have ere
grammed themselves not to learn it by
thinking t o themselves that it is im
possible; I've been through that mv
self on oceasicnl.

Whatever beccered to SSTV? Edi·
torials rambled on about it et length
some time back, and now - nothing.
Granted. there are many subjecu to
write about, and SSTV probab ly
won't come up for some time again.
Oh well.

Sleered two CBen toward their
ham tickets Ihis summer and fall. One

Jim Heid WB3CWY
Pittsburgh PA
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This letter should really go to Peter
Kendall WN3Z RG (Letters, Jan. issue,
p. l 54I, because it is for people like
him that I am writi ng it. Pete, I
completely d isagree with your views,
and actually take offense with your
cr iticism of 73. It seems as though
you are still a neophyte t o ham rad io
- not in the technical sense, but in
the Iraternal sense. You are selfish .
Just because you have no interest in
computers, you th ink they should not
have a secnon in 73. In thinking th is
way, you are deprivirtg others that do
~ an interest in them the ccocr
tunity to learn more about them. If
you " . . , see no need for la computer)
. .." in your shack, fine - don 't buy
one. But there are others, with. lin le
more upstairs than you or me. that
find a r>eed for one. I, too. don't need
a computer in my shack {yeti, but
that doesn't mean I want to hKk
every I/O article in 73 to pieces with a
meat c leaver. I'm a Tech and don 't
want a lo w band rig in my shack. I
ptefer VHF, but I don't want to sit in
front of a f ire and burn anieles on
keyers and c:N fitters, I want to read
anicles on the low bands - maybe 111
lind some facet of operating that 111
be intereued in. Enough of this 1II1f·
glorif icat ion.

My point is that I don 't think we
should deprive others of something

cannot be done effectively in that
manner. Th is I have _illen, d is
cussed, and informed the Director and
everyone 1 meet. I have received no
solid rep ly except that it is a good
idea.

lfyou interest the nudenu, the Boy
Scouts, the Girl Scouts, the Sunday
schools, and even the stamp c lum.
then and only then will there be a run
for the licenses,

One minor comment: I have spoken
before Ruritans, Kiwanis, Rotary, It

ai , and shown the much touted
" Ham's Wide World." It's an inter·
est irtg moYie but not a lTlOYie to
interest new hams. As. 1 tried to tel l
$OITlI friends the other day : My shKk
is open any t ime you have someone
you would like to exhibit ham radio
to. H~r, if you show a youngster
all the gear that has been accumulated
in 35 years, you will immediately
scare h im away. He will either be 50
awed or so confused that he will
immediately conceive the idea that
the hobby is for the rich and the
mighty. What really has to be done is
to simulate the old 6L6 and oatmeal
box and show them how it works.

Gay Milius, J r.
Virginia Beach VA

1 1
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SPREAD THE WORD
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Neil Kelly VE6CF I!W4
Temple TerrllCfl FL

I am in FULL accord with your
opin ions about Docket 20282 (and
those numbe~ sound like the last
mile] , Did it ever occur to anyone (I

know you caught it l that the individ·
ual who will apply for a freeb ie
Communicator licenw - and pays his
money - must first be int~ted in
amateur rad io? Therelore, and ec
cordirtgly, someone MUST interest
himl Without that i n t~t nothing
happens to the grand idea of the
iIl'Nteur cup running over , There is
where the League !\as consisten tly
dropped the hot potato - publ ic
relat ions. Th is lin le item requ ires pros
and real ones. The Podunk Valley
Rad io Club C¥lno t poQibly get am..
teur radio in to the media, but with all
the affluence 0 1 t he ARRL, it can do
it - i f it will set up the proper
department and hire pros. Every other
nat ional ttr9inintion 1 have heard of
and joined spends money on just thatl
NlYIf'theiess, the boys in the back
room have hidden themselves in their
Newington d igs and repNtedly mk the
yourtg outsider's to spread the word. It

-' • 1 "
• • •

l.u:

J ust a short letter to commend
yo u, fine effo rt in the area of .mateur
radio. In my opinion. 73 is t he best
magazine on the market. YOI.l i1IWllV'
have up to t"'e monu le _ on what's
happening in our hobby. You also
sol icit people to _ile guest ed itoria ls
if they disagree with you, and unlike
other rnagazilM!'$, you even print them.

II there was one thing to be
changed in 73, it wou ld be the tom.
putlM 110 sect ion. TI\ough it is the up
end coming trend in ...... teu' radio,
and a lthou\t1 I have • great interest in
the subject ., a begin..... I '.1 the
computer art icles should be r_ Ned
lor your new maglIz ine, Kiloblwd. I
think ther, is !'lothing _ong with
materi,l .bout comput t!'l"s; I j~1 I)e.

lieYe construct ion and programming
shoold be kept in the mll!lilz;ne thaI
WitS designed for the 'Pee;,' is! 
Ki/~ud. Computers jUliI aren 't
everybody's beg of capacitcn

These ere just my own personal
feeling5 and 1 thou\t1t it might do
some lPod to let you know v.nere I
stand. In all other areas, Wayne, just
keep up the excellent work, and in the
future we just may have the AR73L
lor the betlerment 01 our hobby.
Thanks for listening and lor a super
magazine,

I"----_---JI

1 1
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SMOKEY

ancien t FCC reg.llations that en
cumber our development of t he
comrnlSlications arts and sceeees (if
you walt t o use ASCII legally on t he
lir, you can obtain a speci.1 tempo
rarv per-mit, but the prooess is slow
.nd difficult). H/IITl$ have already
established da ta transfer linkl between
minicomputers in two diHerern
cou ntrie1, via t he amateur radio setet
lite OSCAR 7, under special FCC
permit using ASCII. Other comput
er ized hams make regular schedules of
c ross.couet rv data l inks by the kluge
method of converting the ir ASCII
computer o utput to Morll! code,
transm itting at more than 100 wpm,
"nd converti ng back to ASCII at the
other end

Olanges in radio regulat ions to re
fleet the eurreot tectwlOlogy are long
overdue, and a formal petition num-
tiered RM-2771 has been en tered
requesting the allowance of ASCII 8
level code on the i1mat&ur bands. If
the FCC hears support on this from
the public, there will be It set of
proposed rules made up and published
lor public comment. If comment is
favorable, the rules cou ld be changed
in a yea r. Or the feds cou ld just s it on
ASCII forever it t hey don't hear from
anybody. You can help by sending a
simple commen t 16 copies req uired by
lawl encouraging the FCC to act o n
RM·2 771. Just take a note pad and a
penci l and write six t imes : "I support
RM-2771 allowing the use of ASCII
code on the amateur radio frequen
cies." Add your name and address"
and mail tt>em to the Fedet"al
Communications Commission,
Washington DC 20554. If you have
access t o a cheap copier, you may
wish to ela borate on v.tly ASCII radio
transmission is desirable in your
opi nio n. but a simple statement wilt
do, as numbers seems to coun t more
than eloquence at federal agencies. Be
sure to mention RM·277 1 by number.

J. R. Johnson WA5RON
Austin TX

I read with interest your letter
dated January 1. 1977. This lette<",
you may recall, was in response to a
letter I wrote regarding the article "A
Mobile Smokey Detector" in the Hol
iday issue.

As you pointed out. the United
States of Ame rica celebrated a very
glorio us ach ievement lISt year. We
celebrated the anniversary of 8 break

ASCII

t1Pl!Cia tly region 2.
There a re a lot of th ings that us

poor lonesome sailors miss out o n, as
far as I know, for no good reason at

alt. It would be great, for inSlance, if
we oould make use 01 the local are.
nets on 75 metet"'l during the ewning$.
as a sou rce of available operators lor
phone patches in our home port
towns. 40 mete" in the even ing is too
crowded with broadcas t stat ions; even
if the skip were sbcrt enough, that
o nly leaves the 20 meter band, whic h
get s e~pensi ve. (Do yo u suppo se that
could be the reason we can't use 75
meters? Hummm l)

In addit ion to t his. it would be nice
to be able to use.lI modes of OSCAR;
presently we . re restricted to inputs
below 148 MHz.

Then there isthilt 1600 meter band
the FCC has proposed. Experimentll
tion from international waters on
1600m would be severely limited by
the Imm limitation. The Navy has
been using th is band for a long time
now for maritime lsubmarine mos:Ily)
workings, and I believe it would be .
very dependable mari time ama teur
band .

Yes. there is a problem with
LORAN on 160 meters, but with
tocev's receiving gear, and a reason
able po wer limit lsay 50 or 100
Watts!. there is no reason to ccrrc jere
Iy for bid working on that band either.
Most 01 t he other bands we are talking
about /Ire exclusively amateur. and
would bother no one.

Enough aiticism. I just want to Sly
thanks for publishing the best, moSl
open, and outright honeost amateur
magazine going. and I mean that from
t he heart. Keep up the good work; it
is appreciated.

Mike Wamer WA7LZQJ4
Port smouth VA

Radio hams have used teletype
machines to communicate for many
years, adapt ing the 32 character, 5 1 1
level machir>es that became read ily
available after World War II. Telety pe 1.------------
comml,a"lic.ation was formally _itltra
into the FCC amateur reg.llations in
1953, specifying the 5 level Baudot
code and standard speeds of 60 words
per minute. ~ms werl not satefied
with t he meet-nital oontraptions and
paper tape $Iorage, and with t he
advent of ASCII code, CRT termina ls
at low cost, and the B-bi t micro
processor, we look to modernize these

I"""----_--JI
LONESOME SAILORS

John A. Carroll K6HK B/1
Bedford MA

bile ? FM on 144.0Cl0 MHz would be
an obvious choice. Putting .11 t he
crash beBoons on t hat frequency
would free up 121.5 for urgen t voice
calling, as well as $impli!y WB600w'1
propo$/ll for equipping 2m repeaters
to detect ELTI. Now, a realty radical
sl,lQQeStion, lIS wild as anvthing that
ever came out of Peterborough. HIS
anyone oonsidered the idea of trying
to steer the EIA's grabby mitts away
Irom 220 by lug!IBSt ing t hat CB e ~·

pand into 6 mete rs? Being right ne~t

door to channe l 2, the T VI potential
makes /l ny significan t amount of pow
er a nearly hopeless proposition e x
cept for t hose who live fa r from cities.
So 6 meter OX, oMlile som et imes
possible when propagation il rilt!t, is
never going to be a workhorse. I've
lll!Yel" heard more than half. dozen
statioM on the band. and none .bove
51 MHz. Me.,v.tlile, as 2m lilll UP,

the next logical place to put repeaters
is 220, so _'re likely t o warn it "try
soon. From the caers' viewpoint, 6m
would make a much better mobile
band than 220. because t he longer
wavelength gets around obstruct ions
better, and being closer to 11m, it
would be easier and cheaper t o make
o ne transceiver cover both - probably
as one continuous series of channels.
By the same argument, ham gear
could t reat 2m and 220 almost as one
band. Shared use 01 some low end
channell on 6m could be a realty 0001
idea. too. We oould end up with I

common emerqencv channel with di·
rect input to police departments, ...d
the chance to both demonstrate supe
rior" OPefating pr-actices and rub noses
in the benefits of such ham privileges
as equipment modification .nd hilt!
power. Incidentally, I think any new
CB channels should be sideband only,
and not just to save spectrum. With an
the benefi ts of having radio in ew ry·
t hing that moves, carrier heterodynes
make channe l 19 pretty hard on the
ea rs.

.m • Coast Guard rad ioman,
stationed onboard the USCGC
I~m . I have ncnced t hat 73 has
brought up some good suggesl ionl for
t hings to keep I sharp lookout for at
t he next ITU ccntereo ce coming up
shortly. Here is another one: the
e~pan s i on of the use of present erne
teu r bands in internat io nal waters.

1 1

IWARC

NAG MOBILE1 1

1__------1

P.S. My lather, Stan Searl, IW2POGI
s~ted your magazine, lIS it has a
better reputation for printing articles
than OST or other ham magazil'leS.

I thc\l.41t you might be intl!'r"ted
in mv system of mobile communica
tion: Nag Mobile. In a world of
machines. elearonics. and computers.
the west is still able to blend modem
technology with the traditional west
ern mode of travel - the horse. The
Appaloosa pictured is able to differ
entiate between an antenna and a
wflip and is undisturbed by my mobile
communication. There is no Ignit ion
noise or alternator whine - just an
occasional whinny.

The transceiver, a Drake T R·22. is
secured to the saddle hom, the C08lt is
run under the saddle, al'ld the antenna
is a Yrwn Mag (Nag) Mol$lt secured
to I metal strip whictl is .ffiKed to the
back of the saddle. In flat~ areas,
the system is ideal, with no brush or
trees to entllngle the IIntentl. - and it
helps to hallla a coccereroe holW.
Long live the west!

Hor1e mobile is not unusual here in
the west. The local repealer group
helps with cerecee. and most trail
ridel utilize handie-talkies, but I have
never seen a horse-mounted an tenna.
Hope you enjoy the photos.

Carol Sean WB7CUF
Phoenb AZ

I read the writeup on the proposals
for the WARC contereece with con
siderable interest. I'm glad you went
into detail on it in the February issue.
I don't think the analysis went far
enough, though; in t he case of all but
the HF bands. it didn't say much
about the implica tions of the pro
posed changes, or the pros and cons. I
hope there will be space in the Iuture
to educate us about bands _ don 't
work, or haven 't worked in the pest,
One question that comes to mind is:
What 's the purpose 01 satellile alJoca.
tioM in the HF bands?

Now, several comments. F irst, if it's
argued tha i we need some spectrum
space /It in-between places to get
reliable propa9i'tion when the present
bands are out, for such jobs as
handling the traffic ar ising out of the
Nicaragua earthquake, maybe we
don't need whole bands. As accurate
as ham ge'" is getting, a few spot
frequencies might be enough. Makil'lg
them opetI only to traffic nets would
keep them QUiet most of the time, so
high-priority traffic could get through.
and Iettil'lg tbe nets on would get
them listened to periodically. Natural
ly....y ham should be able to declare
an emet"geflCY and call , Next, I think it
would be helpful all around il there
were /I few SPOt frequencies shared
with other users. How about /I com·
mon emergency frequency for hams,
aircraft, inshore boars, and land rnc-
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MIAMI

We did it one more time: The 11th
Annual Miami Hamboree had an at
tendance of more than five thousand
with 64 display booths. The chair.
person of the Hamboree Willi Evelyn
Gauzens W4WYR and the sponsor_
the Dade County Radio Club.

GUIl$I speaker was Armin H. Mey",
mACE. Ambassador to Iran and
Japan.

Bill Halligan W4AK/W9AC, former
owner of Hallicrafters, was o n hand to
greet some friends from up north.

Of course 73 Magazine had an
exceneot display and was one of the
most busy booths in the Heroboree.

Larry Price W4RA delivered a
couple of speeches representing his
position as Southeast Director fo r the
ARRL. The ARRL booth was manned
by Terry Williams Wl UED and Ellen
White W1 YL.

The computers booth monopolized
a great part of the attention, having
unusual coverage by the local TV
stations. I am afra id I'm hooked for
good and my personal budqet is going
to suffe r great loss this year.

One o f t he parking lots was open to
enlarge the swap meet and fo rtunately
we had some of the bes t weather of
t he season.

Mike Wechsler WAASf'X
Kingsport TN

Albert H. Coya WB4SNC
Miami FL

f11100k for you. - Ed.

As a Novice on 40 meters, o ne of
my best remembered asos was with
Milt WaTZ in Columb us, Ohio, 10
years young. a RP 3 Watts o n a home
brew rig he made 30 yea~ ago. QSL
said it was in a 3)( Sca rd file box an d
consisted of 11 1L1 tube and crystal.
For me, that was some fun talking to
a ham with 56 years exceteoce and
wisdom. What progress those "eJl·
sparkers" must have seen!

So, Wayne, hook up the o ld key
and d rift down on the Novice bands
sometime and encourage others to do
the same. We sure do have .. big time
there.

IL....-__---'I

1
HIllBILLY NOV ICE

I just received my first copy 01
your fine magazine and, wonder of
wonders. it took me over an hour to
just thumb through it. What a delight
it was for me, a hillbilly Novice, to
find all the variety of information and
subjects. I even found some I could
understand! Hil It _ms that some
one must remember what it was like
to be a unlearned. untrained. but
willing Novice when they wrote some
01 your articles. PINse include as
many illustrations and pictures on
your construction projects as possible
as many of us (notice my pride) hams
have no experi~nce but wan t to start
someplace ,

I certain ly got fired up when I read
about "A Vest Pocket QRP Rig" by
K5JRN in the Januarv issue. When I
read that he had just worked Tennes
see, 500 miles with a 569 signal
report, you know what I did? Yes. I
checked my log, but it wesn't me he
worked.

check into these nets not only to
$hare their own UFO sighting exper
iences, but also to obtain the latest
newsworthy UFO even ts occurring a
round the United States. Many of t he
ham coerators panicipating in these
nets are also sta te directors, state
section directors, and field inllll'Stiga
tors fo r the MUFON.

We publish a 20 page monthly
magazine titled The MUFON UFO
Journal, which COW!B UFO sighting
cases from all over the world. MUFON
has members in all fifty states and in
thirty·five foreign countries.

We ~ received, through DlIVid
Dobbs. wveral personal UFO sighting
reports made by your readers in
response 10 this fine anicle. I am
confident that many of the sub
scrIbers to 73 would like to have our
correct address; therefore, we would
appreciate hwing this jene- published
in a subsequent iswtl.

W.ter H. Andrus, J r, W5VRN
Int",national DilllCtor

MUFON
103 Oldtowne Rd.
Se9Jin TX 18155

The M~mi thyfront Park Auditorium had waif to wall h¥TIS-

I_ _ -----J

MUFON

rule. I have thought what we as a
hobby have needed is a represe ntative
10 spread t he amateur radio cause
officially. I etsc be lieve, however, that
anti-ham feelings could hardly get
better by selling one amateu r freq uen
cy for the pu rpose o f breaking the
law. It only adds to the list of excuses
available to cast a negative vote re
Qilrding amateur approp riations.

For were I a del f.!9ilte who had read
" The Mobile Smokey Detec tor: ' I
wonder how law-abiding hams weee.
The case of WR6ABE is a t ime ly, sad,
and scary example, Again, those in
volved with causing the shutdown of
that repeater probably were disregard·
ing laws they felt were ..... roec:enary
and felt no duty to obey.

In closing, I believe 73 Magiuine
hIIli and will always be iI leader in the
field of ham radio. I am hoping that
your code tapes will help me hang a
2nd Telegraph neJlt to my First Tele
phone lwi th Radar Endorsement) and
replace my Advanced with an EJltra . I
iust hope that in the attempt 10 lure
CBe~ to a very eJlciting hobby. we
stress good and If.!9iIl operating pro
cedure, and not another way to beat
Smokey. If not, we need not worry
about WARC in 1919 , for ham radio
is finished.

Robert Oler WB5MZO
CoIlegB Stat ion T X

Th e January issue of 73 with t he
art icle t it led "The UFO Connection"
by David L. Dabbs KBNa N indicates
that you still maintain an interest in
t he UFO phenomenon, even though it
may be secondary to your current
hobby. Everyo ne enjoyed the humor
of the artic le, but some thought it was
perhaps a fict it ious C3illl due to the
"spoof" address used in the "open
sene-" concent. As you probably
noted, David simply made minor
changes fo r literary purposes. Ama
teur rad io friends quickly recognized
the addressee, especially sinoe TeJlIlli
and the zip code were correct. Need
Ies<s to say, it did confuse the past
offioe department in some cities.
However, David's adtkess was correct
and correspondence will be for_rded
to MUFON (Mutual UFO Network,
Inc.1.

MUFON presently has two active
UFO nets operating weekly. The 15
meter net on 3915 kHZ meets each
Saturday morning at OfOO CST with
Marshall Goins WA9ARG in Ouincy
IL IIli net control. A 40 meter phone
net also meets on Saturday mornings
on 1231 kHz with Joe Sanungelo
W1NXY, in Waltham MA as net con
trol. We invite ham operators inter·
ested in the UFO phenomenon to

J diwgree with your comments con
cerning "The Mobile Smokey Detec·
tor," soo. Brned on the amount of
mail _ have received, there am a
great number of people using the
Smoke Detector for HIlat it is. ,
microwave receiver. Have you seen
any easier method of getting started in
amateur microwaw coaummicstion
la tely? I doubt it . - Ed.

1 1

with a government that had , as
Thomas Je fferson put it in the Deeter
ation of Independen ce , "a long train
o f abuses an d l'Sl'rpations," o ne of
these l'sl'rpations being "the abol
ishing of the free system of Engli$h
laws."

Amer icans in 1776 were justified in
doing v.mt they did eeceese. as noted
earlier, the r ule of law had broken
down in the then American colonies.
Today a free system of Americenlaws
is alive and well despite the best
efforts of some. In fact , the nne of
law is very strong, as recent political
events have demonstrated. This is also
something we celebrated the 200th
birthdoly of last year.

Thi1 IlIlit achieW!rTIli!1lt is perhaps the
grNtest of all. For in this system
Americans can ,lind do daily change
the laws by both judicial and legisla
tiW! action. But l'ntil a 1_ is chInged,
Americans are dl'ty bound to abide by
it. For no man is above the law..,d no
man is below it nor do we ask any
man's permission when we require
him to obey it.

To the heart of the matter : I agree
with VOl' in that a discussion of the
pros and cons of the 55 mph speed
limit is beyond, letter such as this. In
fact, such a discussion is not needed.
What is needed i1 a recognition of the
fact that ml'u!er, bribery, not using a
valid callsign on the ham bands, and
yes, speeding, to name a few, are
against the law. Not as some people
feel, iust a good idea you can take or
INve.

I, like YOl', am very prol'd of
people who have the gl'ts to stand up
against what is wrong in our society.
That is the only way chan'}!! is ac
complished and wrongs righted. This
has held true from the patriots at
Valle y Fo rge to those who a ttack
social injustice today.

But unlike those at Valle y Forge,
we do not have to resort to arms and
vio lati ng t he law. Instead , Americans
seek 10 change the law th roug h estab
lished legislative and jud icial channels.
This can range fro m an individual peti·
non to the FCC, or a judicial chat.
lenge to t he state Blue Laws, to a
legislator dow n here in Texas trying to
legally change t he speed limit,

I have, hOWl!Ver, absolutely no
pride in an indIvidual who attempts to
either chan'}!! o r enforce the law by
breaking it. In teet, I have only pity,
fo r these people are the ones who
have missed completely the spirit of
the revolution and indeed the nation.
Good eJlllnlples of these folks who, as
you say, did their own thing, are the
HF bootleggers v.tlo haW! recently
been apprehended by the FCC. I am
quite sure those arrested think thoilll
laws are bum and will do what they
C8fl to brNk them down and get rid of
them, But, may I ask, what will
happen to radio should they and
others continoe DPerilling IIli they
were?

It is Nsy to see the chaos and
disorder that would erupt if people
only obeyed laws they pel"Klnally
liked. It would not only be the demite
of ham r8dio, order, 'nd justice - it
would be the demise of the country.

I am aware, in regllrds to the
WARC. of the one country. one vote
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OUCH !

MO RE WARC
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I thought 73 read(!fs would like to
see the latest advance in space conser
vation, This shack requires no shel f
space, no table, and causes no prob
lems wi th the YL All you need is a
power plug. Try it!

James Brodsky WB6JXB
Santa Barbara CA

VE3CYC's personal observations on
the future of the 420-450 MHz band
("More WARC." page 9, January 73~

are useful if they cause more hams to
thin k seriously about the preparations
for the 1979 WARC.

However, I would like to remove
any impression readers may have
gained from that letter that the
Canadian Radio Technical Planning
Board has recommended the 420-450
band be radically changed from its
present pattern of use in North Amer
ica. As a matter of fact, the com
mittee (which was referred to in the
letter) did not recommend any
changes whatsoever In allocation
status between 420 and 4 50 MHz,
despite the near -crisis situation in
UHF frequency requirements in other
services.

It is wonhwhile considering how
much of the band in question can at
present be "called our own."

In Region 2 of ITU, which includes
the US and Canada, the primary at.
location is to radiolocation, with
secondary allocation to amateur. In
the US, the domestic allocation is to
government and non-government,
with secondary allocation to amateur
and amateur-satellite. There are US
footnotes which impose a pewee
limitation on amateur use in certain
areas, and reinforce protection for
radiolocation against interference
from hams. In the small segment
authorized for amateur-satellite, there
is a provision that any harmful inter
ference from hams to other services
"must be immediately eliminated."

Where is the part we can call our
o~1

The Canadian Amateur Radio Fed
eration, in its proposals for WARC 79
preparation, has recommended that
420-430 remain as it is, 430-440 be

I

1'--__'

JAMES BRODSKY
633 POR LA MAil CIRCl E, 111-0

SANTA BARBARA . CALIF . 93103

80 CHARACT ERS

In your Holiday, 19?6, I/O Editori ·
ai, page 74, you mentioned visiting
Southwest Technical Products in San
Antonio where you had heard about a
couple of fellows who have worked up
an 80 character modification of the
SWTPC PR-40 Alphanumeric Printer .
I've just purchased the whole SWTPC
system, less the GT-61 Graphics
Terminal and the Printer, and am now
looking for an 80 character printer.

Are you planning to publish their
modification and if so, when? If not .
do you have the names and addresses
of these people? Or should I write to
Mr. Dan Meyer at SWTPC for more
information?

hams on this island. How can they
give country status to a stilt shack on
a reef where the operators have to
man boats upon leaving the ham
shack? I'd like to see some readers ask
the ARRL why one group can get
country status and not another. By
the way, the n TH is Shertwa Island,
176' 10' E, 52" N on the other side of
the 180th meridian.

There are many future hams on t he
island, but because of recent FCC
ruling, t he only test I can administer is
the Novice. Unless someone wants to
spend $600 for plane fare to go to
Anchorage, it's impassible to upgrade.
Quite a price for anyone to take a test
to enjoy a hobby. This means that at
best all you can get on this island if
you want to be II ham is a Novice.
That means no OSCAR, no 20 meters,
no VHF , no personal 2m FM with
han d·helds, and a very small spectrum
filled with foreign broadcast and
jammers. With littl e else to do at this
satellite tracking station, you would
think many people would like to
advance into amateur rad io as the
onl y outlet off the Black Pearl of the
Aleutian. Alas, alas. There is, however,
a Novice course - only a Novice
course, though.

Larry Macionski WA2AJO/KL7
Elsworth Warmouth WB9LGG

Frank vat kc KL7H AM
Shamya ARC KL7F BI

Shemya Island

Richard Gay
Sout h Harpswllil ME

I'd love to publish an article on such iI

modification. - John Craig.

I

THE SHEMYA BLUES

Welll - Ed.

I've been reading your articles since
the da ys of ca. I probably wouldn't
like you if I met you since anyone
that d rives sports cars and endorses no
code licensing has got to have long
hair tool eut you do have a CB, so
you're probably just a native Texan
who went "astray."

Most important. however, is your
ability to create the best ham rag
around. Congratulations to you and
the staff of 73 for selecting useful
construction articles and opening a
forum for any idea or opinion 
independent of advertiser pressure.
Those companies who boycott 73
should a lso be boycotted. May we see
the complete list? Moreover. any
decent ad man employed by these
f irms should quit in protes t. After all,
since when did advertis ing policy win
out over editorial policy? Other maga
zines in various fields which allowed
their advert isers to dictate their
editorial po licy soon were out of busi
ness!

I bu y a ll the ham mags and hope 01'
ca does stay in the game. I don't
agree with everything the ARRL
promotes and - gosh - I wish they'd
change some of the construction arti 
cles that refer to parts that are no
longer availab le. Also, I wish Hem
Radio would hire a rewrite man to

modify t he construction articles to
make them more read ily understand
able.

Lately. 73 has had t he best range of
construction articles. The Ham-M
modi fication article was super simple
and accomplishes the same thing that
other published modifications set out
to do, only at ha lf the time and 25%
of the cost! The TRnl15 amplifier
article was great and even mine works.
And believe me. if I can build it.
anyone can! And I mean anyone!

Keep up the good work. And
remember. Wayne, I probably
wouldn't like you at all, but tell your
advertisers I'rn reading every single
page - ads included. 10-4?

Don Peak WB50ZZ
Spring TX

though most hams would be surprised
to find out just what 5 Watts can
really do on a clean frequency.

WB0MZO and mysel f wouid like to
receive any other plans by individuals
or clubs. All letters will be answered.
Get on t en cheap and have some run!
Remember : use it or lose it!

Tim Haake WA0TSY
128 Lake Point Drive
St. Peters MO 63376

Ken Lowr ance WB0M2D
11569 Tivoli Lane

Creve Coeu r MO 63141

I'm writ ing 73 because I' ll never get
an answer from the ARRL. I'm cur
rently on a 2 mile by 4 mile rock
1400 miles west of Alaska and
country st atus is not offered to the

I

1'-----__1

T HE 10M SOLUTION
L......-__I

Over the past few months, prices of
CB rad ios have been falling like a
rock. It seemed like now was as good
a time as any to take advantage of
some good cheap radios and put them
to some practical ham use. WB0MZO
end myself looked over several units
and decided on one type for conver
sion. It is here where we would like to
pass on a few suggestions. First, a
frequency scheme.

We decided on a scheme which
would allow use of as much cove rage
around the frequencies of 28.6, 28.65,
and 28.8 MHz as possib le. These areas
appea r to be the most popular on 10
meters at the present. Our channel
versus frequency selection is as tot
lows:

Those who research this scheme
will note that the original CB channel
spacings have not been tampered with,
which leads us to our second sugges·
tion. We modified only the injection
or offset oscillators and not the
synthesizer. First of all, it is the
easiest, cheapest, and most electrically
sound way. Secondly, if modification
of the synthesizer is done, several
problems might occur (depending on
type of unit and synthesizer scheme!
with the offset oscillators or traps
used for filtering of synthesizer prod
ucts. By converting the offset osci l
lators only, you have several other
important things to gain. You might
incorporate diode switching of these
crvstan with two other crystals to
extend coverage in other areas, or,
how about modifying these with a
varicap to slide in between channels?
Note: Not to be confused with sliders,
de lta tuners, or cla rifiers.

We are submitting this frequency
scheme to as many of our local clubs
as possib le . It would appear this is the
beginning of something big for 10
meters; local interest is very high.
Now would be the time for frequency
coordination so we do not have
gangland wars similar to some in the
beginning of 2 meter repeater days.

Present plans are for breadboarding
a scanner simila r to the types used on
public service moni tors and a solid
sta te amplifier for mobile use, al-

Channel # 1 28.550
Channel #2 28.560
Channel # 3 28.570
Channel #4 28.590
Channel #5 28.600
Channel it6 28.610
Channel #'7 28.620
Channel #8 28.640
Channel #9 28.650

Channel # 10 2B.660
Channelel l 28.670
Channel # 12 28.690
Channel .tt l 3 28.700
Channel It l 4 28.7 10
Channel # 15 28.720
Channel # 16 28.740
Channel # 17 28.750
Channel It l 8 28.760
Channel # 19 28.770
Channel 1t20 28.790
Channel # 21 28.800
Channel # 22 28,810

Channel # 228 2B.820
Channel # 23 28.840

I
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HB 1089

companies in t he USA. At th is
wr it ing. I had not yet received the
ROM ordered from Tri Te k more than
a month ago. So the ASCII part of the
keyboard is not yet workill!J.

To bui ld an electronic project in
Brazil can be very fr ustrltin~ as you
don't easily find lif you can find ;It
aliI many of t he necessarv compo
nents. So, some imagination and
adilptation is UlUally Il«X "y. As I
!'lad Dtlly a 1fTl.1l piece of double-sided
PC board for the encoder matrix, I
chost to locate it on the top of the
main board. Under it you can see the
UART a nd the Molex pim that will
recebe the 5220 BU N. Since I am a
"begin ner" in putting projects togetn
ee, you can see thl! I had to use lOITle. .
Jum p w,res.

Underneath the main board you
can see another Imall board. That is
the paralle l ASCII to seria l ASCII
project from another 73 artic le:
W8LNY's. Some small modificatio ns
had to be ma de on both boards to su it
my own needs.

Than k you very much for such an
e xcellen t magazine .

Roberio o iBI PY2BLA
Sao PMlIo, Brazil

We enjoy your magaZine and the
point you make of SONking out Dtl
the tssues.. I think t ha t if more ama.
teun would do the same. amateur
radio would be land continue to bel
in good shape. Keep UP the !Pod
_<1<.

In our Oklahom. SUIte legi$lature II
present is HB 1089, " prohibiting the

1 1

IBAUDOT TO ASCII

I am sure that you recebe hundreds
of lett~ telling you how good your
magezil1ll is. And. it really is SPeCtac
uter. Let the other magazines try to
work their way up 10 the lOP, if they
can. If 73 is an inspiration, the ham
fraternity will gein a lot. Amongst
_ral projects I built from 73 .-to.
cles, I picked my last one. the key·
board project by K7YZZ, for sending
you some photos.

Despite the warning from Mr. Hu t·
too on availabi lity of tile 5220 BUN
chip, I chD!ll! to build the Baudot to
ASCII converter using that ROM, as I
saw it adve rti sed by some of the

amateur license, wIlich must be made
o n t he ir official fo rm.

People sometimes ask, "What does
the YASME Founda t ion do?" We had
a good example at PJ8KG of how the
YASME organization (all officers and
di rectorl are avid o Xen l can help I
YASME DXpedition in the field.
Three condensers in our trM1smitter
burned out. We managed to get word
of our pliWlt to Fntnk Campbell
W5lGJ, an ex-publicity director for
YASME. He got rep llOl!mel ,t CDn
densers off to us by lir mail invne
diately. Within a few daYl, the de.
fective condeosers were reoteced and
we were back in operation. There have
been a number o f sim ilar incidents
where YASME officers haY\!! he lped in
the licensing and o peration o f YASME
DXpeditions in the f ield.

Lloyd Colvin W6KG
Iri, Colvin WOOL

Netherlands Ant illes

I

YASME

AFD77

NI1PP I

In October I organized • special
ewnts station, N0PP I, for the 2nd
.nnual worldwide con~rence of
People·to-People International. With
flllltastic .mounts of help from lIeWral
hams and lots of loaned equipment.
we had I very successful demon
stnltion and operation. We made_,I hundred contacts and re
Quested SASEs fo r OSls. As yet, I
haven't sent out the OSLs because I'm
trying 10 get them printed for little or
nothing _ I'm the origil"lal cheapskate
ham arn:l I hate to ask P·PI or the local
ham clubs to foot t he bill.

So. if you wou ld please te ll you r
readers W10 worked N0 PPI and sent
SASEs to please be patient a little
wh ile longer, I will soo n have a source
(hopefu lly) and will get that sped al
prefix o ff to them as soon liS possible.

Oh - also enc losed is a 3 y r lub
(renewal) to your fine mag. Keep up
the good work. Thanks much.

Neil Preston WBIDOW
KllflsaSCity MO

This is a report on our succnsful
YASME oXpedition operation II

PJaKG, Philipsburg. outctl Sint
Murten, Nether-lands Antill!!$.

Some 7,500 QSOs were made with
amateurs in 121 countries. There h; a
system to the way calls are issued hel"t
that il not well known outside the
immediate area. There are t wo oXCC
countries in the (J"oup. One consists of
Sint Mearten (PJ7), Saba (PJ61. Ind
St. Eust ati us (PJ51. For these eccn
tries. all visiring fo reign hams are
assigned PJ8 calls (usua ll y o f their
choice) . The ot her OXCC country
consins o f all the remaining islands:
CurllCllO {PJ21. Aruba \PJ31. and
Bonaire {PJ41. For t hese count ries, all
visiting fo reign hams are usually
assigned PJ9 calls of the ir choice. It
I'lOrmally takes two months for the
processing of an applicat ion for en

1 1

The members of the 143 Communi
cations Flight (Sptl. Rhode Island Air
National Guard, plan to be operating
Dtl Armed Fo rces Day, May 21, 1977.

AnyOOl! working our club SUtion,
K1 FCO, will receive a commen'lDrltive
certificate from our unit provided an
SASE and OSL card are sent to us.
Our mailing address is: K1FCO, 143
Communications Flight, Rhode Isl.nd
Air Natiofl8l Guard, T. F. Green Air·
port, Warwick RI 02886.

We will be o perat ing on the fo ll ow·
ing frequencies : 21 .385 MHz - 1400Z
to 18OOZ; 14.330 MHz - 1400Z to
18OOZ; 7.280 MHz 1400Z to
18002; 50.700 MHz - 1400Z to
18OOZ.

TSgt Raymond A. Allard K1MFZ I
Warwick RI ,

wit hout using jargon and buzzwords.
David J . (HWalrus"l Mann WA6MHD

Redwood City CA

1'----_------'

THE I/O DEBATE1 1

assigned worldwide exclusilo'ely to am
ateur, and 440-450 stay shared. This
would be an improlo'ement over the
prneot situation, and it would be
unrealistic to press for more.

I think it is daogerous to U$l! ill

proof of need the fact that "an
amateur TV repeater takes up more
than 12 MHz," especially at a time
vwheo a commercial lab has released
information about a syttem tor tr.....
mitting moYing TV images using I
fractiDtl of the uwal 6 MHz. Ha--.·t
we alwaY' wgued that hams are in the
forefront of technical acIIIance?

Bob Elo:"idge VE78S
Bu rnaby BC

v.,. _ Ed.

I wish to add my tuppence wort h
along with WN2DYU and W5GOS. I
feel that there has been too much
emphasis 00 computer articles and
else art icles which aS$Ume the ~Ith
of the amateur reading the article. Yes
- yes, I know, not all the articles are
like this,. but it is still pretty bad.
Comput~ are line. and I hope to

get into them -..edily, when I can
undernand them. But with all the
}ar9oIl printed in 73. Byfe. and in
Kilobilud, how can a newcomer learn
lIIlything?

You say computers are closely re
lone{f to hammin!}. Well, $0 is the
automobile, e$pE!Cially for two meten.
Howewr, I have yet to see an article
on how to tune up a car. After all,
cars and mobile work Ire related. Ho w
about some wood·working anicles for
tho!ie of us who build antennas an d
radio benches? And how many hams
drink tea or coHee when on the air
du ring contests? Whe re's the article on
brewing that ult imate cup of ooffee?
They ARE related ... (Sorry, I seem
to be stretching a point . . .I

And finally, wIlat is t he constant
knocking of CO Magazine? I wiliVant
that in the past it was not very good,
but in recent months t hey have been
making what looks to me like a
considerlble effort to print a good
magazine. I have subscribed, and I
find the Irticles both interesting and
informative. I am not a contest buff
nor do I much c.an! about OX·
peditions. However, their articles
about such things are welt·presented
and inleresting. Finally, they seem to
devote I good deal of $p1Ol! to
ameteur radio in general. So, before
casting nones at CO. Wayne, why not
read one of thei r latest issues. No
computers, but you still might get
something from it.

If it will 5Iel'W to identify my
position • bit further, I no longer
subscribe to OST, beceuse it is so
rankly du ll. I am etso too yo ung for
the ARRL, being that I am under age
8 7. So, you can see that I have at least
some a(J"eement with my Uncle
Wayne. But, if 73 keeps being a rich
mllll's ham mag/computer mag, I will
drop my subscription t o 73 as well. I
know nothing about computers, but
would lik~ to know. However. NOT
ONE publication explainl computenl
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A REAL WINNER

MORE 80M FOLLI ES

Collector's Item
Art Print
of Interest

to Hams Onl y

_page 200

Robert W. Todd WB0TWN
Jamestown NO

Thought I'd drop you a line and let
you know how much I en joy your
magazine . I wish I had known a bout it
a year ago so I cou ld have saved
myse lf a lot o f money and messing
around with store pu rchased antennas.
I d o n't know if any other people have
heard some of the garbage I've hea rd
o n BOm or not, b ut I thought I was
back on 11m again . I do n't know if
they were hams or not because no call
rettee s were being used. I would like
t o let you know o f a su pe r amateur
radio shop in the midwest - it is
Burghardt Amateur Center, Box 73,
Wat eftown SO 57 20 1. Keep up t he
fine work on the magazine a nd the
art icles.

Frank Bates W61PB
San Jose CA

My son Robert, who is a specialist
in microcomputer programming and
who works with a loca l computer
firm, just brought home issue # 1 of
Kilobaud. I must say that I am im·
pressed! I have seen 73 grow fro m a
sm all beg inning in to the mo st presti
gious ham publica tion by far, but
Kilobaud seems to be well up the
ladder with its very first issue. I'm too
old a canine to understand all of its
intricacies (or too lazy to learn?), but
my so n, who was fo rtunate to have
had a very smart mother, says it's a
real winner. I am sure it will enjoy
full y as great a success as 73.

Keith Berens W6CWU
Orange CA

my "start ing speed" was, but prob
ably aro und 18. since tha t is lIItlat
most hams seem to use.

I have but one suggest ion for
improving the code tape: put in some
longer strings, perhaps 8-12 charact ers
lo ng. The e xa m I took had words like
"d isaste r" and " sh ie ld" whi ch are la)
relatively lo ng. and (b) have an ettec
t ive speed around 28 wpm fo r t he 8
c ha racter burst. (l was af raid I'd have
to copy "reassessment," but they
didn 't put it in - or if they did, I
missed nn

Thanks fo r a who le bunch of super
stuff in general, and th e code tapes in
particula r.

1 1

I

Donald Inbody WA0PBO
Overland Park KS

MOR E 10M

REASSESSMENT

ON BEING HUMAN

Int eresting note: While talking on
20m a bou t 10m CBers, a fel low on
the east coast said his club submitted
a p roposal to QST. The answer was,
"We don 't want a nyth ing t o do with
it! I"

The more I think of it , what other
a nswer (from QSn would he get ?

73 and Kilobaud are the bestl
Ken Lo wran ce WRQMZD

Tim Haaka WAQTSY
St . Charles MO

~Mer~i~~mmy ~~~n~a

10 meter band plan baS8d upon con
verted CB tramwivers. Watch for
them. " m expecting your comments.
- Ed.

It is great to know there is st ill at
least one organization that has
humans in it l

I like 73 so much I ordered a
subscription fo r my son WB0VEZ,
wit h instructio ns that the bill be sent
to me . Some time later, I got a second
copy of the Holiday issue with a
handwritten mailing label on it.
Figuring that my instructio ns had
been misunderstood, I wrote, ex
plai ning the whole situat io n. A short
time later a friendly note came.

Nowadays. it seerre, the usua l re
sponse to a letter of complaint or
inqu iry is e ither {1) a pre-p rinted form
whi ch leaves doubt that the letter was
ever read, o r (2 ) a letter which has
been d ictated, transcribed, and typed
on a fancy letterhead (and cost a
bunch of money}.

I like your way best . It 's not very
elegant, b ut it is refresh ingly personal,
to t he point , and very attecttve. Keep
up the good service and personal
attent ion I

is not likely t o clean up the mess.
Caers interested in amateur radio are
usually the more techmcanv minded
me mbers o f the group and in that
regard would be an asset to amateur
rad io. F ina lly, amateu r rad io is also
not witho ut its impol ite, even childish
members - fo r instance, see the note
in January, 1977, 73, page 20a. en
titled "Tragedy on Mt. Wilson."

I think it is time for hams to
abandon the ivory tower. A first step
might be to acknowledge that every
one is human an d every group, soc
etv, whatever, has its mavericks.

Bruce Ott VE7BOT
Port Coquit lam Be

Today I took and passed my
amateur Extra exam, thanks in part to
the 73 20+ wpm code tape. In answer
to your quest ion, I figure 1 spent
about 10 hou rs with the tape. Since I
last took a code exam for my General
some 20 years ago, I don't kno w lIItlat

IL......-__I

I
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THE HUSTL ER

TH E IVORY TOWE R

OK, Wayne. You are a transparent
but crafty hust ler. I hereby doff my
hat to you.

Here I had t ried and failed to get
t he code mastered, bu Ht and tested
land then so ld fo r less than it cost) a
complete t op-qrade station , and let
my 73 su bscriptio n expire. So just
aft er my o ldest son gets assigned to
Germany a nd my bud dies sta rt ta lking
about setting up a sked for me to ta lk
to him, you decide t o spend a few
bucks sending the current tan talizing
issue of 73 to se lected ex -subscribe rs.
You are a fiend, and I know I am
going to learn some new reasons to
hate you, because I hereby fall for the
bait. Enclosed please find my check
fo r a bunc h of code tapes and st udy
guides, and also fo r ano the r year of
73.

When I sta rt findi ng out how da ng
tough it is t o learn t he #$%& * cod e,
despite your overtures to the cont ra
ry, and start spending money like a
dru nken sailor to get the ham shack
"proper ly" f itted with gear a nd the
necessary outside wires and sticks,
you can expect to start receivi ng some
mo re hate mail. Yo u wi ll probab ly
deserve it.

Bill Si ll
Tu nk hannock PA

out urn otv-urrc words per minute CW
in o rder to upgrade. When a baseball
player t ries out fo r a team, he doesn't
have to hit x nu mber of home runs or
st rike out x number of ba tters simply
in o rder to be a lef t f ielder.

I agree with the Advanced theory
test and 5 wp m as brought up by
WB2BJ H. From t he way I've heard
many Generals a nd Advanced hams
tal k on the phone bands, it seems that
they spent so much t ime learning how
to tap out the a lphabet on a key t hat
they fo rgot how to speak.

I've hea rd every ha m I know say
tha t in ham radio t he re's something
fo r eve rybody. Well, you're wrong,
gen tlemen. How about certain HF
phone privileges for t hese o f us who
like to tal k rather t han tap?

Finally, I am sick and ti red of
hearing those who knock QST and t he
AR R L. I do n't like them e ither.
What 's the solution? Mine is: Wayne
Green for president in 198011

Mark Camp WB6QHZ
Santa Ana CA

Regardi ng the letter by Bo b Welsh
(reprinted from LERe), page 13 in
the Jan uary , 19 77 . 73 , paragraph
three: I thin k it is a bi t unfair to say
the ARRl has been d uped into help
ing the FCC clea n up t he CB mess
because of the fo llowing considera·
nons. First , the CBers v.tlo are poten
t ial hams are generally the more ser
ious practit ione rs of the hobby and
also the least likely to participate in
the childishness that occurs on 1 1
meters (especially channel 19 1. Re
moving t hese people from the CB fold

IL......-__I

BATT ING .400

MA BEl l - AGAIN!

Charles Fnmtzel WB5EUK
2704 N. Norwood

TuisaOK 74115

use of devices to detec t radar." I
haven't seen a copy of the bill yet, so
I don't know what type of micro
waves they a re talking about, but I
assume it's traffic radar.

Some of the amateu rs in the area
have e xpressed co ncern over the pein
ciple of state government t ry ing t o
regulate recepti on of rad io waves, as
well as other possib le side effects of a
bill li ke this. Here in Tu lsa, t he am a
teur and CB community has just had a
taste of city government regulations in
towers and antennas and is sensitive
about t he issue.

We would welcome your opinion
on the issue. The bin is sti ll in house
committee, so there is still t ime for
action.

The new "Bell bill" in Congress is a
t hreat to phone patches. Each ham
should realize t he many undesi rable
consequences including the t hreat to
phone patches in this bill that is now
being considered by Congress.

After many years of illegal phone
patches, hams can now in various
ways legally attach phone patches,
t elephone anslWring equipment. tape
recorde rs, computers, and other
communication devices to the te le
phone lines. This may be a short· lived
benefit if t his new bill is passed.

A very good desc ription of t he
undesirable effects o f the new bill is
contained in the January, 1977, issue
of Consumer Reports. In this article it
mentions, "Another section of t he
Bell bill, as already noted, would strip
the FCC of power to regu late te rminal
equipment; regulation would be
turned over to the states. In some
states, t hat shift would wipe away any
chance for consumers and b us inesses
to buy and attach equipment without
need for the unnecessary a nd expen
sive protective module previously
required by state regulators at t he
insistence of phone compan ies."

It is very important that each ha m
and all h is friends and acquaintances
conta ct t he ir congressman and
mobilize influence against the "Bell
bill." As in so many cases, we must
fight for our r ights to have them.

C.W. Tazewell W2GTV
Svtacuse NY

Bravo to Tom Carney WB9RXJ for
his letter in Jan., '77, 73. Nothing is
mo re frustrating for someone new to
CW work on the lo w bands than to
establish a aso and have someone call
CO on top of it. In all the COs that I
have heard, only about 1% even t hin k
to ask if the frequency is in use. It
shou ld be a requi rement for every
amateur to memorize chapter 24 of
The RiJdio A mateur's Handbook.

As long as I'm on my soapbox: Bull
to you die-hards who insist that you
aren't a true ham unless you can tap

11---__'
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" More Computers for Hams"; IMSAf's interface to amateur radio,

by Bill Pasternak WA61 TF

Special Report
up a new low band antenna, or for the
ham who can't put up a really good
antenna, the SST-T·l can be a !pd·
send. It has been to me. SST Etec
tronics is at PO Box 1, lawndale CA
90260, in case you ere interested in
more info on t his product.

Not all t he new goodies were to be
found on the exhibit floor, however.
In fact, one new rad io that I predict
you will be hearing a lot more about
real soon was not publically shown.
However, we were ab le to get a sneak
preview and a few photos. The radio is
called t he FM-1 44-DX, and me man
behind it is none other than the
foremost pioneer of amateur VHF
communicat ion, Mr. Ed Clegg
W3LOY. Ed, who helped sponsorthis
year's Mt. Wilson Repeater Associa
tion Aloha Hospitality Center, not
only brought along his inexpensive
crvstal-contrctled 12 channel two
meter radio, the Mark 3 (which was
on operational display in the MWRA
room}, but had the FM-144-DX with
him as well.

This little gem is fully synthesized,
and has LED readout, concenlric
knob quick change channel selection,
standard plus/minus 600 kHz offset,
and provision for other offsets that
are switch-selected lnot to mention a
host of other feat ures that wili make
it a hard radio to beat). Best of all, Ed
teils me he hopes to market it at a
price that will make it a ffo rdable to
most amateurs. Keeping in mind the
track record of Ed Clegg, the fact he
was building and ma rketing VHF
equipment before most companies
thought of going in that direction, the
fact that his equipment is usually a bit
ahead of the competition, and the
knowledge that a fellow amateur
stands behind the equipment and its
guarantee, I'll be willing to bet that
when t he FM-144·DX hits the market,
it will gain quick and widespread
acceptance throughout the amateur
community. I know that I plan to buy
one to replace a dying T -43-GGV in
the '71 Torino, and this decision is
based on the few minutes I had to
play with it in Ed's room at the
Sahara. It's the personal confidence
that I have developed over the years in
"the man and his radios," starting in
the very early '60s when I bought my
first 'gger - a very personal thing on
my part.

The convention peripherals, such as
hotel service, rooms, hospitality
rooms. and portable repeaters, are
what make or break any convention. I
heard Ihe usua l number of cern
plaints about rooms that had been
paid for not being ready, and in some
cases not available; about poor service
on the part o f the hotel; about people
being turned away. If this is true, it
sure didn't happen to aoy of our
group, Our block of about 30 reserva
tions was not handled through t he
SAROC convention committee, but
rather as a direct group reservation
t hro ugh the Hote l Sahara. Not one
person in our group was turned awa y,
and in every case t he rooms were
available when ou r contingent arri ved.
Moral: Sometimes it pays to do one's
own legwork. In my case, arrival was
at 1 am on Friday morning; we were
in our room by 1 :20 am. Not bad fo r

and are applicable to amateur radio
. .. hmmmm ... a note to Curtis
Electro Devices at PO Box 4090, Moun
tain View CA will bring more info.

In t he basic ham hardware depart
ment, the new all solid state Century
21 r:::w transceiver really attracted.my
fancy. Maybe it's because, after 15
years as a ham (most of the time spent
in the world above 50 MHz}, all of a
sudden the challenge of low band CW
has hit me. The size, price, and
features of the Century 21 sure caught
my eye. At a first glance it looks like
just about any othe r HF SSB trens
celvar , and you have to get in really
close to realize that there is no mike
jack or phone provision. It's a cern
plete 70 Watt, all solid state, 80
through 10 meter CW station - and
"complete" means built-in power
supply and speaker, Suffice it to say
that for $289 the features contained
in this box (backed by a company
whose guarantee of quality is unsur
passedl are well worth the investment.
Write 'reo-tee, Sevierville TN 37862
for more info. This has got to be the
perfect setup for a Novice or the
Technician who wants to make use of
his newfound low band privileges.

In VHF, Midland not only showed
its complete line of two and 220
radios, but also drummed up a lot of
interest in its new line of VHF marine
equipment. If I were to single out one
manufacturer that has helped in the
overall development of 220, I would
have to pick Midland . I'll bet that the
majority of 220 repeaters these days
are built from the guts of the famed
13·509, and thai says a heck of a lot
for both the radio and the people
selling it. Not that it stops there. How
many repeaters have come into being
thanks to Midland's RSVP program?
How many companies are willing to
take part of their profit and donate il
dtrectlv back to the amateur service
with no middle man? That's the kind
of manufacturer support that amateur
radio needs. Needless to say, Iheir new
synthesized radio for "two" captured
tbe eye of many of us. A note to
Midland at PO Box 1903, Kansas City
MO 64141 will bring a comotete
catalog and the name of your closest
dealer. If you do write, please don't
forget to say thanks for the direct
support that they are showing us.

Ho w would you like to be able to
pump 200 Watts into a window screen
in Las Vegas and work u>ng Island,
New York, on 20 meters? Th is was
actually done at SAROC by one of
the visitors who passed by the SST
Electronics booth and purchased one
of their $29.95 Model SST-T-1 ran
dom wire antenna tuners. One of
these is just a little green box, 3" x
4·1/4" x 2-3/8", t hat I have found
will load myoid Globe Scout Deluxe
into almost anything, I saw it there,
but it was not until a week later that I
gol one for myself - I now under
stand why Ihis little unit is becoming
so popular. Eleven states on 40 CW in
two days is nothing to sneeze at when
your antenna is the feedline to a six
meter vertical. No wonder SST d id
such a brisk business at SA ROC. For
the Tech who wants to make use of
his Novice privileges without putting

corder, or both, to help cover things.
This year the assistance came not only
from my panasontc RO·309 and RE
15 microphone, but also from a lot of
fellow amateurs. {Thanks.]

Although the overall number of
companies exhibiting was up a bit, it
was interesting to note that a number
of regulars were missing. The most
notable change this year was the larger
participation by those offering com
puter-related hardware applicable to
amateur radio - and the share of the
crowd that they were drawing.

In that department, the most triter
esting and attention-getting display
was the booth operated by HAL
Communications (staffed by their
highly knowledgeable sales manager
Ken Sartain and his associates) , If you
have been around for any length of
time, you realize that HAL (Urbana,
Ill ino is) pioneered the interface of OP
hardware to amateur radio. HA L is
one of the new breed of companies
that has found that keeping an ear
open to what amateurs want and need
leads to success. Needless to say, their
video display units and peripherals
attracted a lot of attention.

So did the new Curtis System 4000
Ham Computer, a device that is
definitely going to open up a whole
new era in amateur operation, Not
only does it have the ability to send
CW using an integral keyboard, but it
also will read and display on a screen
received CW at a rate of up to 250
words per minute. It also tells you just
how fast the other guy is sending, to
boot. If that were not enough, the
keyboard also functions as an ASCII
terminal, either half or full dup lex.
Sti ll not sat isfied? Well, Curtis intends
to have a few software goodies avail
able: storage liar the 4000) for 10
f ifty to one hundred character CW
messages, complete contest station
management, automatic beam direc
tion based on the other guy's callsign ,
OX forecast ing, Oscar and other satel 
lite orbit predictions, and lots more.
Computers are an interesting hobby

The first time I commented on
SARGe in Looking West, I stated that
this convention was unlike any other,
in that it was not the convention but
rather the atmosphere of Las Vegas
that was the real drawing card. When
compared to a convention such as
Dayton, it can', compete. It is qif
te-em from any other convention that
I have ever attended. and the only fair
way to judge SARGe '77 is against
previous years. Based on that criterion,
I found myself disappointed this year.

Las Vegas, Nevada, is known world
wide as the "live Entertainment
Capital of the World." Twenty-four
hOUfS a day, "Vegas," as its friends
call it, is a gold mine of entertain
ment, with some of the most lavishly
staged extravaganzas to be found anv
where. There are few well-known club
entertainers who have not played
there, because playing "Vegas" means
that an entertainer has indeed "made
it."

Not that this is the only lure of Las
Vegas. Gambling is legal and open to
all of legal age twenty-four hours a
day. Put these two factors together,
and you can see why a trip to Las
Vegas has the appeal it does - and
why this city has become one of the
world's most visited vacation spots.

Sharon and I like to go to Vegas
when a good excuse such as SAROC
comes up. Therefore, in my opinion,
it is Las Vegas that makes this conven
tion. Were there a less exciting en
vironment, I doubt if it would go.

This year, despite a repo rt ed record
registration, more exhibitors than last
year, a record number of portable
repeater and remote-base systems, and
more hospitality rooms. t he overall
attitude of the attendees seemed very
subdued. While many seemed t o be
enjoying themselves, there was an "air
of apprehension" permeating things.
It was definitely a lot quieter than it
has been the last two years.

Since I am one person and cannot
be everywhere at once, I try to have
either a friend, my cassette tape reo-
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Ed Clegg gives 73 a preview of his FM- I44-DX 2m synthesized FM unit.

"mid night service. " Based o n that, I
find it rather hard to plate the b lame
for any snafus on t he hot el, and I am
interested in knowing where t he prob
lem really lies. The people running the
Hotel Sahara always seem to go out of
t he ir way for us when we are in Vegas,
a nd I guess that's one reason we keep
going back. If you had a problem,
d rop me a letter with full details and I
will see that it's forwarded to the
proper people a t the Sahara. I've had
t he chance to ta lk with people in
management t he re, and I get the
distinct impression that if something
is awry, t he y would like to know
about it so that it won't happen again .
They have a lot of pride in t he ir place.

There were a few new hospit ality
rooms t his year and a lot more porta
b le repeaters. One even showed up on
2 2O! I would estimate t hat t he re were
about 25 portable repeaters, Again
this year, the best portable repeat er
award goes to Kirk Nemzer WB6E G R
and his crew for t heir 147.435/146.40
system. It had a coverage of over 70
miles, and t urned out to be t he most
heavily used of all the portable
systems. A good number of t he
portable systems were on 450 and
we re kept low key,

One of the c riteria that you should
use to judge the level of fun at
SA ROC is t o listen to 146 .94 in
the evenings - especial ly Friday and
Saturday nights. There has always
seemed to be a direct correlation
between .94 activity and the enjoy·
ment level at t he convention. Unlike
past years , .94 was Qu iet. Again, the
overall temperament of t he crowd was
down considerably from the past.
Many of the people I ta iked with
during my roundS of the various
hospitality rooms complained that
there was nothing rea ll y new here that
they couldn't see at the ir local radio
store. And the bargain hunters found
no bargains whatsoever.

At SARDC, anything free, such as
t echnica l sessions and seminars, is
kept to an absolute m inimum. Too
bad. It would be a great place to really
get into VHF/UH F developments,
such as the use of circu lar polarizat ion
to min imize path loss. computers for
remote control procedures on re
peaters and remote bases, etc. SARDC
has few techn ical sessions.

I did enjoy a talk given by Mr.
Hartle y Post lethwaite WA6Ca W,
foun der and director of t he HAPPY
F LYERS organization,

Hart spoke on a subject near and
dear to every repeater owner's heart
these days: d irection finding tech
nique as applied to tracking down a
device kno wn as an ELT, or Emer·
gency Locat ion Transmitter. ELTs are
carried aboard every aircraft. They are
designed t o t rigger on impact and emit
a signal so that a downed aircraft can
be located. As a pilot, Hart has been
involved in ELT location fOf a few
years. T he techniques he has
developed have apprec iably speeded
up location ot these devices and
the reby saved many lives. As he ex·
pla ined, while the hardware and tech
nique were specif ically deve loped to
aid in ELT location. the same hard
ware techniques do fi nd repeater
jammers. Drop a note and SASE to

the HAPPY FLYERS, 1Bl1 Hillma n
Avenue, Belmont CA 94002.

Dick Everett, Assist ant Chief of
Safety and Special Services of the
FCC, was on han d to answer q ues
tions, such as:

a . "Would the el imination of the
repeater subbands mean that 15 could
be repeated to 2m"

A, "Yes,"
a. "How do you rationalize a

closed repeater?"
A. "There is nothing in the rules

that says that one amateur hilS to
provide a repeater for another."

The main speaker at the ARRL
Forum was from an organization
kno wn as t he Personal Communica
tions Foundation. It s Director/Presi·
dent is one of my valley neighbors.
Mr. Jon J, Gallo WA6P TM. You will
note that the " 6s" seem to be ta king
the bull by the horns, going out and
getting things done.

Wit h over 7,000 legal matters in 
\/(lIving amateur radio in 1976 alone,
and with the average cost pe r matter
being around 53500 (and going upl, it
is easy to see how even t he simplest of
such legal proceedings can give instant
grey hair to any ham who might
become involved.

The concept of PCF is to do the
hard job, that of legal background and
documentation work, so that an
attorney in need of such input can be
provided with t he data . Th is will
thereby cut t he overall cost to the
amateur substantially. An estimate
given was that a legal action that now
would cost $1000 might drop to as
low as 5300, with PCF aid. PCF,
however, states tha t whi le it will
provide such material. it will not act
to represent an amateur in court. Its
function is to provide advice and
research.

All this does not come cheap. There
will be a WATS te lephone, and office
and secretarial costs, plus what it costs
to reproduce the documentation
peckaqes and get them mailed. If one
ou t of every three amateurs were to
do nate a dollar , all costs of the PCF
could be met. Ho w about it, readers?
Here is your chance to act dlrectlv
and do your part.

This no nprof it corporation is head
ed by a 24-member Board of Direc
tors, made up of judges, attorneys and
legal professors who also are devoted
amateurs like you and me. The least
we can do is support their work by
kicking in a few buc ks. The address is
Personal Communications Founda
tion, c/o Carl Markov K6R LP, 9 15
Lancaster Boulevard, Lancaster CA
93534.

I mentioned that there were mo re
t han the usual number of hospitality
room s this year , Last yea r, the
MWRA's (with Bill Orenstein at the
helm) won overall acclaim by having
most in attendance. Both MWRA and
Bill were back again this year, with a
format that not only featured a quiet
relaxing spot, bu t also such added
features as an " Amateur Radio
Theatre" that showed regular screen·
ings of Dave Bell's "Moving Up To
Amateur Radio" and an operational
exhibit of some of the Clegg VHF line
(with Ed Clegg himself as special
guest). It was never jammed, never

The Curtis System 401XJ Ham Com
purer.

noisy, and the most relaxing spot at
SAROC this year - just as it was last
year. Bill gives a lot of t he credit fo r
the success of the room to the staff
that runs t he Sahara.

The Palisades Amateur Radio Club
(PARC). of Culver City, California,
pulled off a big surprise: the PARC
hospitali ty center. This was an after
a rrival idea of Wayne Maynard
WB6BFN, Shelley cre'sev WB6KED
and Don Root WA6HJW. Pool ing
thei r co llect ive resources, they came
up with a convention get-together
spot that was hard to beat. I never
no ted a moment when it was empty
or when anyone was not having a
good time.

The Soectronics FM hospitality
room is all.IIlIYS worth a visit. Spec
t -onics' Art Householder was ill and
unable to make the trip, Captain Dick
McKay K6VGP, who visited Art
recently, said that he is recove ring,
but still must ta ke it easy for a while.
Not that Art wasn't well represented.
Well ar med with his famed "Drinkie
Talkie ," "Squeak" Porray K7RBM
took the reins this year and put out
the kind of hospitality that t his room
is famed for . It's not uncommon to
find people there whom you will see
nowhere e lse at SARDC , True-blue
FMers will travel from all over just to
spend a few ho urs in this particular
hospitality suite.

I was not a lo ne with my feeling
about SARDC. Whe rever I went
t hroughout the three days I spent at
t he convention, amateu rs kept coming

to me t o say t hat there was
" someth ing lacking th is year, " tha t
" th ings were just too polit ical," that
t hey had co me for a good time and
not to have t he ARRL preach to
them. One guy came to me up in the
MWRA suite and t old me that he had
bee n to many co nventions inc lud ing
Dayton, He said he had a lways liked
SARDC because it was different than
t he rest, but if it were going to
become like another A RRL Division
Convent io n, he wo uld not return . I do
feel that the polit ics sho uld be lef t to
the polit icians, so t hat the majority of
attendees can accomplish wha t they
came for : a Las Vegas vacat ion shared
wit h a lot of their fellow amateurs.
While I do not cha llenge th e right of
the A RRL to ta ke part in this convert
t ion, 1 do feel that if they had left
t heir " New England Formal" att it udes
bac k home and picked up a bit on
"Southwest Casual," they might have
accompl ished a lot mo re for the
AR RL image and a lienated fewer of
this area 's VHF/ UHF·minded ama
teurs. Excepting shews o r form al
dinners, Las Vegas is not a formal
town, Most of the Southwest isn't.
When o ne is super-fcrrre l out here,
one stands out like t he proverbia l sore
thumb. A casual friendly approach
goes far in winn ing bot h fr iends and
suppo rt in the Sou thwest.

Well, there you have it : SARDC ' 77
in no way matched its own past.
Bigger does not a lways mean better
and numbers in at tendance are not t he
real material that makes for an ou t
sta nd ing amateur rad io get ·together.
In my opinion, based upon t he three
years I have personally attended. I do
fee l that SAROC needs a bit of
changing. It should bury the surface
pol it ics. It needs a lo t more emphasis
placed on technica l presentat ions, so
as to interest technically-minded ama
t eu rs. Amateurs enjoy ex plori ng new
concepts a nd new ideas. By mak ing
su re to have experts and time made
ava ilable for them to be heard, we can
loo k t o the future of com municat ion
and e xplore these new fro ntiers.

I am not an ex pert o n convent io ns,
but I do know whe n I a m having a
good time. In the past, SARDC has
offered that to me. Th is year I was
disappointed.
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Editor:
Robert &lkf/r WB2GFE
15 Windsor Or.
A rea NJ 08f)()4

CA ~IIL ~EN ~~A~R
Commo n M.r1I.et OX Con..t
Sill Meter Ground W.w Contest
Tennessee oso P.rty
Zero District eso Party
Annual April ORP USO Party
YL.RL DX·YL to St.teside YL ContS'St - CW
Co unty Hunters SSB Con test
Florida 050 Party
Bermuda Contest
CO Party - CW
PACC
H22 Contest
CD Party - Phone
YL.RL. OX·YL to SUitelide YL ContlSt - Phone
Connecticu t aso Party
Tr iple Letter aso Party
Georgia aso Party
Vermont OSO Party
KanMS OSO Party
MlISSiIChusetts aso Party
Michigan 050 Party
World Telecommunicat ions Day - Phone
World Telecomm unicat ions Day - CW
ARR L VHF esc Party
West Virginia aso Party
ARR L Field Day
aRP - Summer - Cont,"t
ARR L Straight Key Night
Bicentennial Celebration Plus One
1().10 Net Summer OSO P.-ty
Apollo II 8th Anniversary Contest
New Jersey OSO P.-ty
World wide SARTG RTTY Contest
ARRL VHF OSO Party
Open CD Party - CW
Open CD Party - Phone
ARRL Sweepstllk" - CW
ARRL Sweepstakas - Phone
ARRL 160 Meter Conlest
ARR L 10 Meter Contest

WISCONSIN STATE 050 PARTY
Starts: 0001 UTC Su nday,

Apri l 3, 1917
Ends: 2359 UTC Sunday,

Apri l 3, 1977
Please note that the dates o riginally

submitted ~ March, 73l were incorrect.

SIX METER GROUND WAVE
CONTEST

Stam: 0300 GMT
Sund-V, April 2

End s: 0700 GMT
Sunday. April 2

The second annual contest is spon
sored bv GlobiJl Resurch .,d is open
to a ll amateurs worldwide on all
modes: SSB, CW, FM, AM, SSTV,
Rny, and FAX. Any sill meter
contact is valid. Sk ip stations do
count in the event the band is o pen,
but they o nly count % point each no
mailer where the station is loca ted.
SCORING:

For scoring purposes, there are fou r
l a nes defined by the distance between
your a TH and the stat ion contacted.

Apr 2 · 3

A""
Apr 2 · 3
Apr 2 ·4
Apr2 ·4
Apr12 ·13
Apr16 ·17
Apr16 ·17
Apr16 ·17
Apr 16 · 17
Apr23 ·24
Apr23 ·24
Apr 23 · 24
Apr 26 · 27
Apr 30 · May 2
May 7 ·8
May 7 ·9
May 7 ·9
May 14 .15
May 14 · 15
May 14 · 16
May 15
May 22
June 11 ·1 2
June 18 · 19
June 25 ·26
July 2 ·3
July 4
July9 -10
July 16 ·17
July 16 · 17
Aug 20 ·21
Aug 20 · 21
Sept 10 · 11
Oet 1 ·2
Oct 15 · 16
Nov 5 · 6
Nov 19 ·20
0ec 3- 4
Decl0 · 11
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Zone delinitions lIf\d aso poi nts for
contacts with each l one are as 101
l~: Zone I , staticns within 25 miles
0 1 your aTH - 1 point /aSO; Zone 2,
stat ions 25 to 50 miles from your
aTH - 2 points/USO; Zone 3, sta
t io ns 50 to 75 miles from your OTH
- 3 points/a SO; Zone 4, stat ions over
7S miles from your OTH - 4 poin ts/
oso.
LOGS:

Show your name, c.II, Iddress.
AR RL. section, and input power.
Mobilet .nd portablet must show
ICtual loeati()n$.. For elC h station
worked. show: call, ARRL. sect io n.
l one (as defined abovel, t ime, and
points scored. Show your to tl l score.
sign the log. and submit to: Phil
Caruso K90TB, c/o Global Research ,
Con test Chairman. PO Ball 271 ,
L.o mbard IL. 60148, L.ogs must be
postmarked by May 3.

T ENNESSEE 050 PARTY
April 2·3

7th . nnual party sponsored b y

Ten nessee Council o f Amateur Rad io
Clu bs.
PERIODS:

Satu rday , Apr il 2, 2100Z, to
05OOZ, Su nday , Apr il 3.

Sunday, April 3, 1400Z to 22OOZ.
Bonus period April 3 from 0500Z

to O6OOZ fo r out of state stations
o nly to work Tennessee mobi le and
portable stations only o n 75 meters.
EXCHA NGE:

Tenn stat ions send signal report and
county. Out o f state $lat ions send
signal report and state. province, 0#

country. Work seme stat ion d ifferent
bands or county if mobile or portable.
SCORING:

Separate CW and phone COf1 tests
(one point each contecu. Tennessee
51ations - aso points ti mes sum 0 1
(different state including Tennessee
plus differen t provinces plus differenl
Tenn coun ties ].

Out of state stat ions - aso points
t imes nu mber of d ifferent Tenn
coun ties .

Bo nus points - 200 extra po ints to
mobiles and portables for each county
operatllCl outside hom e county.
FREOUENCIES:

3550, 7050, 14050, 21050,28050,
3725 , 21125, 28125, 3980, 7280,
14280, 21 38O, 285BO.
LOGS:

Date/t ime in GMT, station worked,
band, mode, ellchange, and score. Use
separate log sheet fo r each band over
25 ccntects: contestants with 100
contacts o r more must submit cross
check sheet similar to A RRL c perat
ing aid No.6. Logs must be legible to
avo id d isqua lificat ion .
AWARDS:

PlllQues to to p phone and CW
scores in Ten nessee, to winning
mobile, to winn ing portable, and to p
score out of state. Cert ificates to
every 51al ion sending log wit h 15
contilets.. Repeater con1llCts not , 1·
lo w ed. Mobiles compete against
mobi les. portables against portables.
Minimum 10 contacts each county to
earn bonus points.

Tennessee stat ions on phone call
" CO Tenn aso Party," on CW "cu
Tenn" or "T EST" - variat ions to
encourage contacts from non-co n
testaets will result in disqua lificatio n.

Mailing deadli ne May 1, 1977 . Send
self-addressed sta mped envelo pe if
eligib le for certificate to Dave Goggio
W40 GG. 14 19 Fave ll Dr. , Memphis,
Tenn 38116. Every entry will rece ive
su mmilfV along with certif icate il
e ligible.

COMMON MARKET OX CONTEST
CW

0600 GMT to 2400 GMT
Saturday, April 2

PhoM
0600 GMT to 2400 GMT

Sunday, Apr il 3

The purpose of this contest is to
increase the act ivity o f rad io ama teu rs

in the Common Market 01 Europe and
to establish as many contacts lIS pos
sib le du ring the contest periods
between stations of the Common
Market of Europe and the rest of the
world. All bands 80 to 10 meters may
be used on the appropriate mode.
Contest call is "ca CM" or "ca
Common Market." Entr ies may be in
e ither of the fo llowing classes: Single
op, all bands; Single op, low bands 180
+ 40); Single OP. high bands 120· 10);
Multi-op. single TX. all bands only
(also club stationsl ,
EXCHANGE:

RSIT ) and OSO number !Tom 001 .
SCORING:

Non -Common Market stilt ions:
080 with CM • 5 points; any other
EU stat io n • 2 poin ts. Common
Market stat io ns: aso with CM • 1
point; non·CM, EU • 2 points; non
CM outs ide EU • 5 po ints; 0$0 with
own country • 0 poin ts but o k for
multip lier,

Multip liers : One point fo r each
band. For non·CM, CM countries •
Belgium, W. Germany, Italy, Den
mark, Great Brita in. Luxembourg, Ire
land, the Netherlands, and France.
For Common Market stations: each
country in the world, following OXCC
list. Claimed 5COret is tota l aso
points times total multiplier lIS usual.
EN TRIES:

Separate logs for each band ; show
da te!time in GMT, ellchange, points,
and mult ipliers. Summary sheet must
includ e sig ned usually -used declara
ti o n th at a ll rul es/ regulalions
observed. Ma il by April 30th to con
test committee: Michel Le Bon
ON4GO, cnee de Wavre 1349, B·1160
Brussels, Belgium. Cert ificates to
highest scoring single op in the e M on
each mode and to highest SCOfing
single op outside CM on each mode.

ZERO DISTRI CT OSO PARTY
Starts: 2000 GMT
s.turday. April 2
Ends: 0200 GMT
Monday, April 4

Organiled by the Mississippi Valley
Radio Club, this contest covers a lot
of territory and should create a lot of
aoctivity . Stations outside o f Zero
district will work Zero district stations
o nly, but Zeros may work both in and
o ut of district stations. The same
stat ion may be worked once on each
band and each mode.
EXCHANGE:

USO number. esm. and a TH.
a TH is county and ARRL section lor
Zeros. ARR L section only for all

."'=
SCORING:

For Zeros - to tal OSOS mul ti plied
by (A RRL sections + Zero counties +
OX count ies) worked . Others - total
asOs mu ltiplied by (Zero coumies +
Zero sections}.
FREQUENCIES:
3560, 7060. 14060. 21060, 28060 ,



RESULT S O F THE 1976 YL
ANNI VER SARY PA RTY

(OCT/NOV 1976)

that change counties during the can·
test may be worked for both point
and multiplier credit from each new
county. Fixed stations may be worked
by other fi xed stations only once
during the contest regardless of bands.
Repeat contacts between fixed sta
tions on other bands are not per
mitted! Fixed stations may be worked
by mobile/portable stations each time
they change counties or bands. Repeat
contacts between mobile/portable
stations are permitted provided they
are on a different band or county.

same address no later than June 1st
to be eligible for awards; OX should
use air mail.
AWARDS:

Plaques to highest scor ing fixed US
or VE, OX, mobile, and 2nd mobile
certificates to top 10 fixed and mobile
stations in US and VE and to t he
highest sco ring OX in each country.
Only single operator stations are
eligible for these awards. but multi·op
certificates may be issued if merited.
A station may enter as both Ii"ed and
mobile, but separate scores are re
quired.

Continued

Our of State Scores:

ARIZ AB7 BON 225
CA AA6M05 25
CONN AA1UAX 175
FLA K4KMA 200
GA WA0DGL/4 150
ILL K9DDA 105
INO WB9THY 120
IOWA AC0BO 200
LA W5WG 325
NJ AB2VWW (ORP) 105 - t ie

AA2 ZWH (ORP) 105
NY W2 EY 105
OHIO WB8NT Y 90
OREG AC7U1C 450
T ENN AB4WH E 60
T EXAS WA5 KGW 200
VA W4ZRJ 5
CANADA VE3EJ K 150

DEL Winners :

New Castle K3YHR 20, 605
Susss" WA3WIY 5,635

credit for a county only the 1st time
it is worked. A Canadian station
counts each time it is worked. Final
score is to tal number of GSa points
times total number of different
counties and VE stations worked.
ENTRIES:

logs should show date/time in
GMT, station worked, report ex
changed, coomv. state, band. claimed
points (1, 5, or 10), and each new
multiplier numbered. Official log
sheets and summary sheets are free for
a # 10 SASE or SAE and appropriate
IRCs from John Ferguson W0QWS.
3B20 Stonewall ct., Independence
MO 64055. Submit all entries to the

RESULTS O F 1976 CA RTG ANNUAL W!W
RllY OX SWEEPSTA KES (OCT 1976)

Following is a list of the top 10 places that each received plaques donated
by various groups:

RESULTS O F 19 76 DELAWARE 050 PARTY (NOV 1976)

High sco ring DEL station - K3YHR with 20, 605 poin ts.
High scori ng out of state station - AC7UIC with 450 poi nts.

~ ESU LIS

11PYS 1,955,244 points
W3EKT 1,584,380
CT1EO 1,562,660
W4COI 988,612
CE3MA 928, 988
KBJUG 794,928
KH6AG 794,01 5
WD8CPU 787.695
W1GKJ 739,344
K0JWX/6 699,900

W3EKT won top US plaque while VE2JR won top Canadian plaque.
VK3SG won "Green" RTTY high score for his f irst time in. Paul Menadier
of USA won top SWL printer plaque . Wl MX won top mutti-op score.

Many other certi ficates were awarded to the top scores in each USA and
Canadian district, and each OX country.

103 logs were received from 49 countries with 25 stations working WAC
during the contest period. Looked like a good showing from the USA!

860 points
81 7
646
585
580

12.71 7 poi nts
12,152
8,9 10
8,845
8,680

12,385.75
8,5 10
6,447.5
5,648.75
4,955

7220 -72 40,
21375 -21395,

Winnel"$

CW:
OJ0EK
13MO
VE1AMB
WA2DMK
OK2BBI

COMBINED:
HC2YL
DJ0EK
DJ1TE
VE7DTO
K6DLL

PHONE:
YN1KG
HC2YL
FG7XL
K6KCI
W2GLB

EXCHANGE:
Signal report, county, and state

(country for OX). Mi)(ed code con
tacts are permitted provided that one
station is on SSB. (Mobiles please
keep an ear fo r CW county hunters
ta\lingl)

FREQUENCIES:
3920 ·3940 ,

14 2 7 5 · 1 4 2 9 5 ,
28575·28595.

Please note: This year there will be
a "mobile/portable window" of 10
kHz on the following frequencies :
3925 ·35, 7225 ·35, 14 2 80 · 9 0 .
Mobiles/portables will be in this 10
kHz segment and fi"ed stations are
asked to refra in from calling "CO
Contest" in this segment. After work·
ing mobile/portable stations in the
"window." fi xed stations are reo
quested to tune and work other
mobile/portable stations or OSY to
the outer edges of the suggested fre
quencies to call CO or work other
fixed stations in the contest. This will
allow the mobile/portables running
10W{!r power a chance to be heard and
worked in the contest.
SCORING:

Contact with a fixed US or
Canadian station .. 1 point. Contact
with OX stations Iinoludinq KL7 &
KH6) = 5 points. Contact with
mobile/portable stations " 10 points.
Portable stations are defined as
operating from another t empo rar y 10·
cation for contest purpose. Multi ·
pfier is to tal number of US counties
plus Canadian stations worked; take

COUNTY HUNTERS SSB CONTEST
Co ntest Periods:

0001 GMT Saturday, Apr il 16 to
0800 Sat urday, April 16

1200 GMT Saturday. April 16 to
0800 Su nday, April 17

1200 GMT Sunday, April 17 to
2400 GMT Su nday, April 17

Please note two four hour rest
periods!

This is the 6th annual contest
sponsored by the Mobile Amateur
Radio Awards Club, Inc. Mabile sta
tions may be worked each time they
change counties or bands. but if
worked again from the same county
on a different band count for point
credit only. Mabile stations contacted
on a county line count as one contact
but two multipliers. Portable stations

3900, 7270, 14300, 21370, 28570,
3725,7125,21125,28125.
ENTRIES & AWARDS:

8eautiful four color certificates will
be presented to the General class
section high scorer and to the Novice/
Tech class section high sco re r. Mailing
deadline for entries is May 15th, to :
Mississippi Valley RC, 3518 W.
Columbia, Davenport, Iowa 52804.
Include an SASE for results.

ANNUAL APRIL ORP
050 PARTY

Starts: 2000 GMT
Saturday, April 2
Eoos : 0200 GMT
Monday. Apr il 4

The contest is open to all amateurs
and is sponsored by the ORP Amateur
Radio Club Inte rnat ional, Inc.

Stations may be wor ked once per
band for 050 and multiplier credi ts.
Each member asa counts 3 points,
non-member asos 2 points. Stations
o ther than WIVE count as 4 points
per OSO. Multipliers are as follows:
More than 100 Watts input power 
x l; 25 to 100 Watts - xl.5; 5 to 25
Watts - x2.0; 1 to 5 Watts - x3.0;
less than 1 Watt power - )(5.0 .

Final score is eso points times
total number of states/provinces/
countries per band times power multi·
plier .
EXCHANGE:

Members - RS(TI. state/province/
country, ORP number.

Non -Members - RS(T), state/
province/country, power.
FREQUENCIES:

CW - 3540, 7040, 14065,21040,
28040.

SS8 - 3855, 7260, 14260, 2B600,
21300.

Novite - 3720, 7120, 21120,
28040.

All freq's +/·5 kHz.
ENTRIES:

Send full log data, includ ing full
name, address, and bands used. Ind i·
care equipment, antennas, and power
used . Include a #10 SASE for results.
Logs must be received by May 30,
1977 to quali fy. Send logs to: E. V.
Sandy Blaize, W5TVW, 4 17 Ridge
wood Drive, Metairie LA 70001.

Certificates will be awarded to the
highest scoring station in each state/
province/country. Other places de
pending on activity. One certificate
for the station showing three "skip"
contacts using the lowest power.
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RESULTS OF THE 1976 DELTA 050 PARTY

First place winners by sections, ou tside Delta Div, as follows:

PlMI~ Winnert as fo/lo ws:
High SCOn! Delta DiY • WA5KQD/5 with 33,592 points.
High score outside Delta Di... • WB40GW with 10,360 points.
High club station a W85RHX with 21.480 points.
High portable station a K4LTA/4 with 11,340 points.

~~~ESU ~LTS
H·22 CONTEST

Starts: 1500 GMT
Saturday, April 23
Ends: 1700 GMT
Sunday, April 24

Use all bands 160 to 10 meters, ON
to ON or phone to phone.
EXCHANGE:

RS(T) and 3 digit serial number
from 00 1; Swiss stations send abbre
viation of their canton as well.
Abbreviations for 22 cantons are : AG,
AR. BE, 8S, FR, GE, GL, GR. LU,
NE, NW, SG, SH. SO, SZ. TG, T I, UR,
VD, VS, ZG. ZH.
SCQRING;

Each contact with an HB station
counts 3 points; each station can be
worked once per band regardless of
mode . Multiplier is sum of Swiss
cantons worked on each band, 22 max
per band. Final SCOn! is total eso
points t imes total cantom worked on
all bands.
ENTRIES & AWARDS:

Cert ificates to highest scorer in
each country, US and Canad ian call
areas. Logs must be po$lrnarked not
later than 30 days after the contest
and sent to : TM USKA. HB9AHA, im
Moos, 5707 Seengen, Switzerland.

H·22 Award is crvailable for working
all 22 cantons on CW 0< phone [al!
one model. Send QSls to Walter
Blanner HB9ALF . Post 80x 450, CH
6601 Locemc, Switzerland.

CONNECTICUT 050 PARTY
Slarts: 2100 GMT April 30

Ends : 0200 GMT May 2

Sponsored by the Candlewood
Amateur Radio Association, all ama
teurs are invi ted to panicipate. Each
station may be worked once on each
band and mode. W1QI. the club sta
tion. will be operating r:NJ on odd
hoUf5 and SS8 on even houf5 and
counts for 5 0S0s (each band/model .
NoY;ce QSOs count 2 points each.

28050-28 100.
SSB - 3650-3750, 7040-7 100,

1 41 5 0 ·1 4 3 0 0 , 2 1150·2 1300.
28200-28700.
SCORING:

Each PA/PI/PE QSO counts 1
point. Each station may be worked
only once per band regardless of
mode. Multipl ier is number 01 pro...·
inces per band lmal( 12 per band x 6
bands = 721. Fioal score is then sum
of aso points ti.,.., total multiplier.
SWls score same.
ENTRIES & AWARDS:

Logs must contain code group gi...en
by Dutch stalion and stlltion worked
wilh; usual score calculation is re
quired. Please use a multiplier column
and insert multiplier only first time
wotked. Incl ude a signed statement
that contest rules and regulations were
observed. Certificates to each country,
US and Canad ian call distr ict winners.
Logs must be sent to : VERON Con·
test Manager. PA0DIN, Schoutstreat
15 Nymegen 6805, Netherlands, not
later than June 15th.

Of last year's several hundred
contestants, only 4 were from the US.
Winners fr om states ide were:
AC3ARK, AC10PJ, and WB5IAL.
How about a lillIe more participation
from the Slates?

FLORIDA OSQ PARTY
Contest Periods:

1500 to 2000 GMT
Saturday, April 16
ooסס to 0500 GMT

Suodav, Apri l 17
1400 to 2400 GMT

SuodlfV, Apri l 17

This is the 12th annual OSC P¥1V
sponsored by Flor ida Skip. Phone and
ON are separate contests. The same
station may be W04'ked on each band
for eso points. FLA stations may
work other FLA stations lor eso
points only.
EXCHANGE:

RS(T) and OTH-county for FLA;
state, province, or country for others.
FREQUENCIES:

Phone - 3970, 7270, 14317,
2 1370.

r:NJ - 3570, 7070, 14070, 21070.
SCORING:

FLA stations count 1 point per
OSO; multip li er is sum of states (49
max}, provinces (12 mex ], and OX
countries (12 max ], Maximum multi
plier is 73. FLA mobiles and portables
on emergency power and running 200
W or less multiply total score by 2. All
others count 2 points per FLA porta
ble/mobile station W04'ked; 1 poi nt for
fi xed FLA QSOs. Multiplier is number
of d ifferent FLAcounties W04'ked (67
maxi.
AWARDS..

Cert ificates (phone and CWI to
top single operator score in eiich
state, province, and OX country. a lto
each FLAcounty. Five plaqul!li also to
be ilWarded to high single op in FLA
and out-of-state. phone and CW, and
10 FLA club with highest aggrl19ilte
score.
FNTRIES:

Stations may be disqualified for
various reasons - improper report ing,
excessive dupes. errors in multiplier
lists, etc. - at d iscret ion of the ceo
lest committee. Anyone disqualified
this yea r will be barred from the
contest next year. A summary sheet is
requested showing scoring and ether
pertinent info rmation. Also inclucle
your name and address in BLOCK
LEnE RS. and a signed declaration
that all rules and regulat ions have
been observed. Include a 13«" stamp
for results. Mailing dead line is May
30th. Mail to: Flo rida Skip Contest
Committee. PO Box 660501 , Miami
Springs FL 33166.

PACC CONT EST
Starts : 1200 GMT
Saturday, April 23
Ends: 1800 GMT
Sunday, April 24

Sponsored by VERON of Neder·
land, the contest is open 10 all ama
teurs to help obtain their PACC
award. Use all bands, 160 10 10
meters, CW or SSB, but no cross mode
contacts. Categories: single or multi
operator and SWL.
EXCHANGE:

RSITl and serial number from 001 .
PA/PI!PE stations will give province as
well. Possible provinces are: GR. FR,
DR, av, GO, UT, YP, NH. ZH, ZL,
NB, LB.
FREQUENCIES:

ON 3525-3585. 7010-7040,
14025·140B5 , 21040·21100,

1,258
3.675

3,444
2,646

770
1.056

414
3,430

234
1,224
4 ,263
4.002

967
6.141
1.519

10 ,360
864
120

3,835
154

2,552
7,18Z

782
840
567

1.870
1,960

945
180

1,248
1,269
4.992
5.355

19,698
21,480
22.248
40,967

ElICh OSO " 5 points. Multiplier for
all stations outside Bermuda is the
total number of VP9s worked on each
band. The same VP9 can be worked
on all bands. For Bermuda staliofl5, it
is the tota l number of states, pl"oY'
inces, and counties worked on each.."".
AWARDS:

Top scorer in each Slate, proYince,
and county shall receiw a eenifiCite.
Trophy 10 top scorer in VE, US. and
UK. Round trip air transportat ion
plus accommodation will be proyided
to owrwas winnen to enable lhem 10

receive the ir awards.
ENTRIES:

All dales and times in GMT. All
contestants to check for duplicates
and to compute their own scores. Sign
a statement that all rules and regula
tions have been observed. Each page
must be c learly marked with call,
name, and address, and must be
received by the contest committee
before June 30th. Send entries to : PO
Box 275. Hamilton 5. Bermuda.

VE1MX
VE3EJK

AC 1GNR
AC1AQE
W1UOT
AD10RS
WZWSS
W2RP2
AA2EJZ
W2NCI
W3ARK
AC3RAB
W3HDH
WB4QGN
W4QMW
WB40GW
AA4SHL
W5TlL
K6TEBfS
K5DEC
WA5TPO
KllIGJD/6
W6YMH
AG6JES/6
W6QUL
W7JYWn
AC7ULC
W8WVU
K8BBH
W9WR
W9JOO
WliPRY
AClKlWS

CONN
EMASS

M'
VT
'NY
NLI
NNJ
WNY
EPA
MO
W'A
GA
Ne
SFLA
VA
NMEX
NTEX
QKLA
STEX
ORG
SV
SDGO
SBAR
MONT
OR'
MICH
OHIO
ILL
INO
IOWA
MO
CANADA:
MAR
ONT

Finl p lilCe winners in ei/Ch Deltll Dill lIf follows :
ARK WA5KODI5
LA WB5RHX
MISS W5R UB/5
TENN AD4PUZ

BERMUDA AMATEUR
RAD IO CONTEST

Stllrts ' 0001 GMT April 16
Ends : 2400 GMT April 17

Sponsored by the Radio Society of
Bermuda. Operate no more than 36
houl"$ of the 48 hour contest period.
Off periods to be dearly logged and
each per iod to be of oot less th¥o 3
consecut ive houl"$. All stat ions shall be
single opera tor only and must be
operated from their own pr ivate
residence or property. Each station
may be worked only once per band
regard less of mode. Use all bands 80
to 10 meters, bul 00 cross band or
cross mode contacts permined.
EXCHANGES:

All slat ions exchange RSlT ) and
followi ng: UK - county, US - stale,
VE - province, Bermuda - parish.

US and VE stations must exchange
reports with UK and Bermuda stations
on ly. UK stations must exchange
reports with US, VE, and Bermuda
only.
SCORING :
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Oscar Orbits

Orbits designated "X" are closed to general use. "ED" are for educational
use. "BTN" orbits contain news bulletins. "0" o rbits have a ten Walt erp tim it .
"L" indicates link orbit. "N" or "S" indicates that Oscar 6 is available only on
northbound or sou thbound passes. Satelli tes a re not available to users on "NA"
days.

The listed data tells you the time and place OSCAR crosses the equator in an
ascending orbit for the first ti me each day. To calculate successive orbits, make
a list of the first orbit number and the next l welve orbits for that da y. List the
time of the first orbit. Each successive orbit is 115 min utes later (two hours less
five minutes]. The chart gives t he longi tude of the fi rst cross ing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it wi ll descend over you. To find the equatorial descending longitude,
subtract 166 degrees from the ascending lo ngitude . To fi nd the time it passes
the north pole, add 29 minutes to the time it passes the equator. You shou ld be
able to hear OSCAR when it is within 45 degrees o f you . The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilom etersl from the home OTH. If it passes r ight overhead . you should be ab le
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minu tes after passing the equator.
Add about a minute for each 200 miles that you live north of this line . If
OSCAR passes 15 degrees from you, add another minute; at 30 degrees, th ree
minutes; at 45 degrees, ten minutes.

O'<I,lOrbitlllm"mlt;on 0.... Ii 0r\0'" Imormotion
OolIi' ••• Tim• Lonp,... O,b;' 0." hn . Lonp'ui.

IAp'l !GMT) oH q. lAp,) IGM TI 01 Eq.
C,ossi.. ' W C,ossinl 'w,-, , 0052;45 65.9 "' 20391 BTN , 0122:45 "'.10819 B , 0141 :02 19.5 " ="' , 0022:41 65.8

10891 A a 0046;23 sa.a "' 20416BTN a 0111;31 19.5
10904 BO • 0140:40 11.9 " aooe • 0011;33 ~,

10916 A e 0040 ;00 62.8 " 20441 BTN , 0112;2lI 783
10929BX e 013 4:11 163 " 20453 BrN , 0012;24 63.3
10941 A r 0033 ;311 61 .2 " ='" , 0101;20 no
10954 B • 0127 :55 74,8

"' 20418 BTN a 0007:16 620
10966 A a 0021; 16 "" " =" s 0102:11 75.8
10979 B '" 0121 :33 732 "' 20503 BTN '" 0002;01 ""10991 A " 0020;53 "'. " 20516 " 0051;03 74.5
'1004 B " 0115: 10 71.6 "' """ " 0151 :59 8B.3
11018 AX ta 0014:31 "" "' 2054 1 BTN ra 0051'55 13.3
11029 B " 0108:48 10.0 " "'~ " 0146:50 a7.0
11041 A rs ocoaoe ~" "' 20566 BTN " 0046;45 n.O
11054 B " 010Z:26 ee.e " 20519 " 0141:42 a5.8
11066 A " 0001:46 '" "' 2059 1 BTN " 0041:38 70.8
11019 BO " 0056 :00 "'. " eoso, " 0136 ;34 ~,

11092 A ta 0150:21 00' "' 206 16 BTN " 0038:30 ""11104 BX eo 0049:41 65.3 "' 20629 BTN '" 0'31'2'5 es.a
1111111. " 0143;58 78.9 " '''''' " 0031.21 ""11129 B -n 0043;19 63.1 "' 20654 8TN n 0126:17 82.0
1114211. za 0137 :38 11.3 , - za 0026; 13 87.0
11154 8 " 0038:56 62.2 "' 20619 BTN " 012H))
1116711. ae 0131 :13 15.1 " xes ze 0021 :05 65.8
11119B ss 0030:34 "" "' 20104 BTN zs 0116:00 79.5
11192 AX " 0124:51 14.2 "' 207168TN " 0015;66 ~,

112048 ae 002 4:12 59.0 ,
"'" sa 0110:52 18.3

11211 A " 0118:29 12.8 " 2074111TN " 00 10:48 '"112298 so 001]:49 51:4 " ""~ eo 0105:43 n.l

A LL VEIVO ON RTTY

Offered by the CARTG, VE3RTT,
contacts must be 2·wa y RTTY only,
any d ate . Award will be a ce rti ficate,
numbering from one. There is no
charge fo r t he award, bu t the neces
sary OSLs are to accompany the
req uest. They will be returned! An
official of a RTTY group o r society
may inspect and send in a signed list
of such OSL cards, inclu din g all
pertinent information (in p lace of
send ing the actual OSLs). Send all
requests to: The Canadian Amateur
Radio Teletype Gro up VE3RTT, B5
Fifeshi re Road, Willowdale, Ontario
M2L 2G9, Canada.

for as an additional awa rd. Aoouca
nons should be add ressed to : Derek
Siegel ZS10P, SAR L CT Branch, PO
Box 5100, Cape Town 8000, South
Africa.

145.85-145.9 5 MHz; Output
29. 40-29.50 MH z.
Mode B : Input
432. 125·432. 175 MHz; Out
put 145.925-145.9 75 MHz.

OSCAR 6 Input
145.9().146.00 MHz; Oulput
29.45·29.55 MHz; Telemetry
beacon at 29.45 MHz.
OSCAR 7 Mode A: Input

1977 CA PE TOWN
FESTIVAL AWARD

This award is availab le to all [i

censed amateurs. Contacts must be
made during the per iod starting 2200
GMT April 1st and end ing 2200 GMT
April 30, 19 77 . All OX stations (non
ZS) are required to work ZSlCTF or
ZSlCTM plus 2 other ZS l stations.
OSL cards are no t req uired for the
award. Submit an extract of your log,
certified as being correct by either
your local awa rds manager or two
licensed amateurs. Any band, mode.
or combination may be used. Closing
date for appl ications is July 31, 1977.
Certificates will be posted after t his
date only. The fee is $2.00 (USA). A
special endorsement will be available
for VHF contacts or may be applied

You may have contest resu lts by
enclosing one IRC and SAE.

tor's entry: Never transmit two signals
or more on each band at the same
time (one signal per band may be
used).
POINT AND MUL TlPLlER:

For Asian stations: Point - A
perfect co ntact with non-Asian station
will count one point; Multiplier - The
number of different countries in the
world wo rked on each band (accord
ing to the OXCC countries list).

For non-Asian stations: Point - A
perfect contact with Asian station will
count one point; Multipl ier - T.he
number of different Asian prefixes
worked on each band {according to
the WPX ru les).

About JOl stations: JOl stations
on Ogasawara (Bonin and Vo lcano)
Islands belong to Asia; JOl stations
on Minamitori Shima (Marcus) Island
belong to Oceania.

Contacts among Asian stations and
among non-Asian stations will count
neither point nor multiplier.

Contacts with KA stations are not
eligible. They are considered not ama
teur but military.
SCORING:

(The sum of t he contact points on
each band) X (The sum of the rnulu
pliers on each band).
INSTRUCTIONS ON THE SUM·
MARY AND LOG SHEET:

Use a separate sheet for each band.
Please keep all times in GMT. Please
fill up the b lan ks of "multiplier" by
the countries or prefixes only the first
time on each band.
AWARDS:

Both phone and CW certificates will
be awa rded to the highest scores of
each entry in accordance with the
number of the participants of each
country:

II the number of participants is
under 10, awarded only the first
rank.
If the number of part icipants is
11 to 20, awarded the second
rank.
If the number of participants is
21 to 30, awarded the third rank.
If the number of participants is
31 or more, awarded the fifth
rank.
The highest scorer in each ccn

tinent of the single operator, multi
band entry will get a medal and
certificate by the Minister for Posts
and Teleco mmunicat io ns of Japan.

The highest scorer of the multi ·
operator, multi-band entry in each
continent will get a meda l. In eddl
t io n, certificates will be awarded to
the highest scorer of each call area of
the United States of America, in the
entry of single operator. multi-band.
REPORTING:

The log and summary sheet must
arrive together at JARL P.O. Box 377,
Tokyo Central, Japan, on or before
the following dates: Phone - Septern
ber 30, 1977; CW - November 30,
1977.
DISQUALfFICA TlON:

Violation of the contest ru les; false
statement in the repo rt ; taking points
from d uplicate contacts on the same
band in excess of 2% by the total.
ANNOUNCEMENT OF THE RE·
SULT:

Phone - about February, 19 78 ; CW
- about April, 1978.

EXCHANGE:
QSO number, RS(T), and ARRL

section for out of state, and Conn
county for Conn stations,
SCORING:

Qut of state multiply QSO points
times n umber of Conn counties
worked (8 ma x]. Conn stations multi
ply to tal number of 050 points by
number of ARRL secncns and provo
toces: OX stations count only as one
additi onal section total.
FREQUENCIES:

CW - 40 kHz up from bottom of
band.

SS8 - 3925, 7250, 14300,2 1375,
28540.

Novices - 3725, 7125, 2 1125,
28125.
ENTRIES & AWARDS:

Certi ficates to top scoring stat ions
in each Conn county and each ARRL
section or province. Logs must show
category, date/time in GMT, calls,
numbers, bands, osa points, and
claimed scores. A Wo rked All Conn
Counties Certificate will be awarded
for anyone working all B counties.
Enclose a la rge SASE for results. Logs
must be postmarked no later than
June lst to' Candlewood ARA, c/o
Fred Porter W1VH, 169 Carmen Hill
Road Nr. 2, New Milford, Conn.
06776.

THE 18th AL L
ASIAN OX CO NT EST

The purpose of this contest is to
increase t he activity of radio amateurs
in Asia and to establish as many
contacts as possib le during the contest
pe riods between Asian and non-Asian
stations.
CONTESTPERIOD:

Phone: 30 hours from 1000 GMT
June 18,1977, to 1600 GMT June 19,
1977.

CW: 30 hours from 1000 GMT
August 27, 1977, to 1600 GMT
August 28, 19 77 .
BANDS:

The amateur bands to 30 MHz may
be used.
ENTRY CLASSIFICA TlONS:

Single operator, 19 MHz band (CW
on iy); single operator, 3.5 MHz band;
single operator, 7 MHz band; single
operator, 14 MHz band; single opera
tor, 2 1 MHz band; single operator, 28
MHz band; single operator, multi
band; multi-operator. multi·band.
POWER, TYPE OF EMISSION, AND
FREQUENCIES:

Within the limits of own station's
license.
CONTEST CALL:

Fo r Asian stations: Phone - "CO
contest"; CW - "CO test."

Fo r non-Asian stations; Phone
"CO Asia"; CW - "CO AA."
EXCHANGE:

For OM stations: RS(T) report plus
two figures denoting the operator's,,,.

For YL stations: RS(T) report plus
two figures"oo (zero zero}."
RESTRICTIONS IN THE CONTEST:

No contact on cross band.
For the partic ipants of single opera

tor's entry: Never transmit two signals
or more at the same time (only one
signal may be used).

For the participants of multi-opera-
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Les Mitchell WSWLO
Lansing MI

Reprinted from The Scope, bullerln of
the Cenrrilf Michigan A RC. l.¥Jsing

"" .

over an international short wave sta
tion. It would be beamed toward
English-speaking countries. A very
nice gesture on behalf of the Austr ian
government.

In Austria , there are about 1200
licensed amateurs : YLs get special
cans, beginning with OE1Y. You must
have a per mit t o buy radio equ ipment
as well as a license. It is necessary to
have a license to own a TV set or a
regular ooio . Thete a re paid for by
the vee-, I checked a radio shop in the
center of Vienna, and found that the
T5-52O in the window cost S995. I
saw a couple o f used pieces of HfllIth
equipment and some tVlO meter rigs.
No place to look fo r blr!illlin prices.
Licenses are issued in Aust ria ec
cording to power: CIIIS A - 25 Witts.
Class 8 - 50 Watts. Class C - 100
Watts. ar'ld Class D - 250 Watts.
Power is based on the plate dissipation
of t he f inal t ubes. Non-eode licenses
are issued for 2 meter U!ll!. Licenses
are issued t o visiting amateurs at a
cost of a S1 per month. You must
have a license for each one of the 5
states in Austria In which yQU intend
to opera te your station. In Germany.
one license applies fo r all of Germany.
If yQu hear music being broadcast on
ham radio in Austr ia. don't be
alarmed; it's legal. It can be used for
test ing p urposes. Repea ter IDs are sel
at high speeds. This is requested by
repeater club me mbers, simply be
cause it interferes with their converse
tion. There are few t ime rs and they
are extra long. This is because, once
ag1l in, the members resen t t imers. Re
peater dues in Vienna are SI5 a Yllar.
The Vienna Liers Club meets Tuesda y
night, and the regular club meeting is
Thul'">day night . Repeater frequencies
for two meters are Rl 0 to R1 9 . RI O
is 14 5.00 in and 145.600 out. The
inputs start at 145.00 and go up every
25 kHz. Outputs are 600 kHz up.
Slmptex frequencies are 145.500,
145.525, 145.5 50 , a nd 145.575. The
t 45.500 is t he most commonly used
one. For anyone wanting to apply for
licenses for use o verseas, or in an y
foreign country, it is best to write t he
ARRL. They will supp ly free all the
latest requ ireme nts.

With all respect to the Austrians,
the Gummi·Wurst lrubber sausage) is
better described in the English Ian·
guage as a rubber duck. Ho pe you
e njoy ed t he trip, an d cernacs some
day you will operate portable 0 L. OE,
or eve n UA.

and a waterfall with changing patterns
and colored li\tlu is exh jblted. A little
old lady passes through the crowd
hawking white rosene radishes , alpine
hats. and colorful flowers . One of the
eJlciting landmarks in Vienna is the
Dunube Tower. On top of the spire is
a wonderful restaurant which gives a
fiM choice of gourmet food. While
eating, you are overlooking the ent ire
city of Vienna. At ni\tlt , the li\tltl
below look like thOlnands of stars
twink ling aWr{ in the distance. For
tho!ll! with a sweet tooth , t he pastry

shops are utopias.

When I arr iwd It the ban hof . I had
already been listen ing to the Vienna
repNter . I didn't contact anyo M on it
till later. Once in my hotel room, I
ordered a cold drink and " ker·
chunked" the repeat • . I received a
call from Peter OE1SP. He spoke
English Ifld I late r found out he had
spent two years or so in Nor th Car·
olina. Peter was Yen' he lpf ul to me
....tl ile I was in Vienna. Fred OE18MA
....s another English-speaking ham
with whom I had _ral contaeu.

The repeater in Vienna was a simple
OM. It _ an o ld tax l radio, with two

vert ical half wave antennas and no
duplelter, which caused periodic
trouble. Pigeorl deposiU haw to be
cleaned o ff o f the antennas period
ically to insure good radiat ion.

As my trip to Vienna was to attend
I magic convention, my ham activities
_re confined to talk ing on the re
peater. But Peter OE 1SP invited me to
a Liars Club o ne even ing. TI'le
Viennese version of the coffee klatch
took place in , beer garden. I believe
the name to be The Green Lantern. It
started at 1700 and was still going on
at 1930, when I left. It was an
informal get·together, with about 15
or 16 hams attending. Two or three of
the hams spoka English and I t ried to
s..<lak to the others in my broken
German. My Auw ian frie nds were
impressed by some of the features on
my Wilson HT. In Europe , the Ken
and Standard are sold to the amateurs,
not the Wilson. The Ken is somewhat
smaller and does I'IOt have a separate
microphone. It also lacks the aUltil iary
plug on top. Peter OE 1sP told me the
Wilson is approwd for pol ice use in
Austria, whereas the Ken is not. I
passed out some bicentennial OSL
cards, drank a cou ple cup" of espresso
coffee. and caught a cab back to the
hotel .

The neltt day I rece ived a call on
the repeater from a nother vteorese
ham. 1 Cl;me back to him, and he
asked that I only speak English. Some
time later, I lea rned that our aoo had
." recorded and \WI to be pllVed

must jf you expect to use the d iner.
The currency and menus change in the
diner, when you cross the bo rder.
F irst clltSl is the only way to go lby
train ) in Europe. Only first class can
sit in the diner. The compartments are
la-ge and a ir econucrec. The regular
class cars are crowded, warm, ¥ld the
ReU are hard. You can work " train
mobile" and it is fun. Comaets don 't
llJ$t too long, because of the speed of
the t,..in . The repeaters I worked from
the train included Numburg, Regens
burg. Passau, linz, and Wels. For
informat ion purpoSl!S, the two crystal
pairs I used while in Europe _re
145.15 in, 145.75 out and 145.20 in,
145.80 out. One contact on the train
that I had was in Austria and the tra in
went ri\tlt by the other station 's
hou!ll! . I n~ d id figure out which
house it Wil5. but he saw the train. A
14 wave ....tlip came in handy. both on
the train and in the c itieos. It QIiIVll me a
linle extra rf ....tlen 1needed it.

Vienna
Vienna is a beautiful and o ld city.

Its people are friendly and fun ·lov ing.
The food and beer are eltcellent. The
streetcar is the KING of transporta
tion, but Mercedes taltis are plentiful
and ine)(pensive. Vienna is my favorite
city in Europe. I arrived four days
earlier in Vienna than e xpected and
t his caused considerable trouble.
Hotel rooms are at a premium in July
and August and I fo und that renting a
room without reservations would cost
me up t o S40 a day. This was out of
the question with my budget. A taxl
driver and a very pteasaru lady pessen
ger located a room for me near t he
inner city. I stayed at the Hotel
Pensio n Schneider fo r two days,
during which time I was able t o
extend my previously made reserva
tions fOf" $6 a day.

Should you ever go to Vienna, I
would like to recommend to urs to the
palaces, the inner city tour by horse
and boggy, and a visit to the Prater
amu:sement park. In the Prater, you
will find , along with the circus atmo
sphere, outdoor restaurants, beer
gardens, ...d a beautiful park. There is
one beer QIiIuien in the Prater that
holds over a thousand people, ~llon
glasses of beer, a f loor show, and a
German band. When the band isn't
playing, the lights are turned down,

: u
visiting views from around the globe

from I»gtI '3

and the word "stroke," for portable
and mobile. The Engli$h phone ticu re
widely used Those v.tIo speak English
o bviously wol1t twenty meter'$ .. lot.
Europeans work all twlnds, except 6
meters. ThIll is _~d for commer·
cial end public ervioe u.. In Ger
many and Austri. , there it. no FCC.
All c:omm unicniol'll .-e cont rolled by
the Postal Depan ment (h...-en forbid
it here!!. The PotUI Oepwtment not
only monitors the ham bands. but it
transmilSon t ,*"" too. One afternoon
in Frankfun. I QiIW. call end rec::eivoed
no imme<!;,te I ns_. Th irty seconds
later, a booming lOOice came o w . the
repeater saying. "Where .,1 you 10
eetee, WBWLQ7" He gave 1"10 10. 1
gave my loca tion in Frankfurt. ~d he
said ''Thank YO<.I," I hNrd the Ger
mans bu ZZing about how the Post . nd
Telegraph Oireetor was on the re
peater frllQ uency . I was told by. ham
in Vienna thaI thei r FCC moni to~

commercial sta lions for enterta inment
and ha ms for laughs.

Autopatch is forbidden in Germany
and Austria. The telephone companies
would lose the revenue. In Germany.
most co mmunicatio ns are run by the
government. Ham licenses COlt more
in Germany and run for only a year.
The cost o f a visiting license in Ger·
many is a boot $5.85; it is valid for
three mo nths and cannot be reneWlKl.
The ARRL will supply aU t he eeces
sary information for applying for one.
I would like to commend the German
government, as they are quite helpful
and eltpedient in processing licenses
for visiting hams. When you receive
your license , you are also supplied
with a book of rules and regulations
written in English.

I f you travel by tra in in Germeny
and Austria. you will find them to be
very effic ient. They are always on
time, and weed across the countryside
at 50 to 100 miles per hour. They also
use o verhead wires in tile city and
suburban areas. 1f you are " train
mobile" like I WIS, the overhead wires
can make it diff icult for you to hit the
repea ters. The e .><prllSS t,..ins only stop
for one minute to load end unload
passengers and mail, elteept at the
border. At the border, you have silt
minutes to get o ff the t,..in ¥ld
eltchange your currency. This is a

Micro Future

Purchases o f comput!'l'"> and related
productS for home use will incruse at
an _age 37.~ annual rate fo r the
period 1976-1981 , according to a
recen t study completed by Venture
Developmant Corp., Wellesley MA.
The study. "T he Home Compute r:'
represents over sewn months o f ef
fort. during wh ich time VOC quer ied
hu nd reds o f users, manufactureI'">.
reta il sto res. and hobby v oups.

The study rewals tnat not all co m-

puters used in the home are so-<:llled
"hobby computers," but that some
are industrial single-board prototyping
systems adapted to that purpose. This
veer, for e ltample. 22.5% of the
2 4. 164 compu teI'"> purchased for
home use will be supplied by such
establ ished "non-hobby" manufac·
tu rers as Intel. National Sem.con
d uctor, TeJla5 Instruments. Intersil.
and MOS Technology. Conversely,
0"' th ird of the total computers
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Calypso SOS

Sunday morn ing. January 30,1977,
several radio amateurs throughout the
southern U.S. were galvanized into
action by a distress message that
eventua lly W8$ fo und to be false.
Befo re it became c:: lear tha i the mas
!l8ge W8$ a hOlX, many amateu rs had
be<:ome involved in relay ing related
traffic::, and the U.S. Coast Guard had
initiated an air searc:: h.

At abou t 9 :45 ltm COT, amateu r
rad io stat ion WB5LTP/ MM2, aboard a
vessel located about 100 miles south
of New Orleans LA. reponed he had
c:opied the fo llowing meuage: "The
motor vessel Tfw c.lyplo is sinking
olf the Texas coast between Pon
o 'Connor and FrMpOrt., Te>tas. Le
cated at about 96 degrees wen, vessel
is o f 332 tons, 138 feet length, twin
screw, rad io call is FOAE ."
WB5LTP/MM2, the first radio arne
teur to retransmit this melll;l on
7229 k Hz, relayed in (:OOtent to other
amateu rs..

The o riginal message was t ran$
mitted by an unknown .:IUra: on
7254 k Hz. a frequency also llS$i!P8d
to the amateur rad io servic;:e . It was
received on t he east coast, and also by

an amateur o perator in Co lorado. In
very tho n order the rTle'$$iIlJe Wilt

relayed to the Eighth Coast Guard
Headquaners, NI!'W Orleans LA. On
instrue:tions from this offic:e, an im
mediate air searth was begun of the
area. Advisories were transmitted to
marine traffic to keep a sharp lookout
for wrvivors or evidence of the
disaster.

As • matter o f fact. The c.lY(J$o,
the famous oc:eanographic:: sh ip of
.Jacques Cousteau. W/I$ nowhere in the
vkinity; it was !l8fe and sound, thou·
sands of miles _V. Covneau him
self,~r, was in the Gulf Coast
area, div ing to stud y and film unoer
wate r life in the vicinity o f o ffshore

o il drilling p latlorms.
Althout,th many amateu rs were

cha9"ined at hav ing been duped , Coast
Guard react ion was one o f !l8tisfac·
t ion . Lt. L H. Smith. P!.Jblic:: Affa irs
Officer, U.s. Comt Guard Air Station,
Corpus Chrini, Tex8l. advised that
th is _ the fim time in his experi
ence that I hOIl( d istress message had
origi~ed on an amateu r frequerw;y .
Lt . Smith remarked, " Had this situ.
t ion been • true d ist ress. the hams
involved would have been commended
for the detailed informat ion passed to
the Coast GUllrd: '

Of the severa l Coast Guard olfic::ials
conteeted during and a fter th is unfor·
tunate inc iden t, none Ct"i tic::i zed or

GOLDEN ROAD KIT

ALL YOU N EED
TO BECOME

A HAM

_ J>l.ge 199

b lamed the rad io amateurs involved.
In fact, they expressed w rprise at the
lllXUracy and consisterw;y of t he mes
sage input arriv ing from stations
located throughou t the southern
United Sta tes. One Coast Guard o Hio
eer rtmarked. " I was so impressed
with it all that I may just become an
amateur rad io o perato r myself! "

Bill Edwards KSCN
Norva! Sommers W5J0K

Corpus Christi TX

Hoodwinked? Rig Service
"We are aware o f no compelling

reason why amateurs wishing to
operate repeater , auxi liary , control. or
remotely oontrolled stations should be
continued to require the o bta ining of
Commission permission before beqin
ning such operation. as t hey have in
the past. For this reaso n, we propose
to delete those provisions ... re
quiring that licensees o bta in prior
approval of the Commission to
o perate a remotely cent-cued station
and requiring that repeater stat ions,
control stat ions, and auxiliary li n k
stat ions be separately lic:ensed. We
wou ld disoontinue the re oeoce of
s ta t ion lic:enses with 'combined'
stat ion pri vileges: All a mate ur stat ion
licenses would COI'IVeV authority to
opera te /1$ repeater, c::ontrol , aux iliary
link, and remotely contro lled stat ions
now operate." That's a quote from
the Not ic:e o f Proposed Rule Making,
da ted Janu.-y 6, 1977.

Editorials should be shon and to

produced this year by MITS. Inc. and
IMS Manufactu ring Corp., currently
the two largest hobby computer sup
pliers. will be sold for non·home use,
although tile remaining two-th irds will
acount tor 40.7'110 of the home main·
frame market.

The VDC nudy analyzed hobbyim
and thei r appliclt ions. find ing that
less than one-half of aU self-descf"ibed
oomputer hobbyim o wn oomputers,
and that 0IIef 70% o fo~ use their

the point ... $0 here goes. The radio
amateur is proud of his hobby and his
abi lity to regula te himself. Here 's
hoping the Federal Communications
Comm ission isn't being "hood
winked" into believing it can shirk
some of its own responsibil ity, that of
helping us help ourselves. Repeater
cccocue have been and are doing an
excellent jo b of ooordinating. It is still
relati vely simple to obtain repeater
authorization, vmen and where it is
needed. Let us not deregulate what
might need more regu lation in the
future . Instead, let us demonstrate to
p ro1P8ctive hams that _ can operate
under an exining :ret o f responsible
regula tions.

Chris Roberts WB9WXL
Ft. Wayne IN

Reprinted from The State of the
'An I, publiClltion o( the Allen Coooty
Amateur Radio Technical Society,
trc. , Fort Wayne IN, Febroory, 1977.

systems for games. System utilization
for th is application is currently 32.~

VDC's ana lysis of d istr ibu tion pat
terns re\<ea led that 61.6" o f hamel
hobby computer $illes in 1977 will be
m.de by c:omputer stores. Over the
1976-19B1 period, computer store
$il lts of c:omputers for home use will
increase at a n ilVerage 47.8" annual
rate in terms o f uni ts. and at an
average 46.3% rate in terms of
revtflues. Purchases by commen::ial

1. Approach the ailing equipment
in a c::onfident manner. This will give
the instru men t the (often mistaken)
idea that you know someth ing. Th is
will also impress anyone who happens
to be loo king. and if the equipment
should suddenly begin working, you
will be credited with the repai r. If this
step fails, proceed to Step 2.

2. Wave t he Handbook at the
inst rume nt. This will make the equip·
ment assulTlS that you are at leas t
somewhat familiar with the sources of
knowledge. Should th is step fa il, oro
coed to 3 .

3 . In a forcible manner, recite
Oh m's Law to the inSlrumen t. lBefo re
tak ing th is step, refer to some reliable
handbook and be sure o f yo ur knowl
edge 01 Oh m's Law.) This will prove
to the equipment beyond II shadow of
II doubt that you do know someth ing.
Th is is a drastic Slap and should be
attempted o nly alter the f irst two
steps.

usen will lCCOunt for an increasing
percentage of to tal re tail $il les over
this period.

R~ues from home/hobby com·
puter submarken (main memory,
peripherals, softwarl, mi_ttaneous
products) will inc::re.e less rllpid ly
than mainframe revenues bet_
1976 and 1981 , with mainframe
re\<enues showing an average annual
increase of 42.5%. and wbmarket
reveoues growing at an _ age 35.1%

4. Jar the equipment slightly. This
may require anyth ing from a three to
a siK foot drop. preferably o n a
concrete floor. HOlM!ver, you must be
careful with t h is step beceuse, while
jarring is an approved method of
repa ir. 1M! mu st not mar the floor.
Again, this is a drastic step. b ut if it
fails, there IS nothing to do but to
move to step 5.

5. Add a tube, resistor, or eepeel
tor. This will prove to the instrument
that you are fami liar with instrument
desi~. Also, th is step will give the
piece of equipment an added load to
carry and will thereby inc:rease your
advantage. If these five steps fail to
work, you rTlJSt proceed to the mo st
drast ic step of al l. Seldom needed, it is
to be used only as a last resort I

6 . TH INK.

Reprinted from Squek:h Tail, bulletin
o f the Arizona Repeater Association.

annual rate. Software will represen t
the fastest-growing su bmarket. aver·
aging B1 'll.!year growth th rough 19B1.
Among the standard periphera ls pur·
c hased f or use by hobbyists,
floppy disks will eK hibit fastest
growth, rising 6J'll, annually in terms
o f u nits.

Venture Devllllopment Corp.
One Washinwton Street

Wellesley MA 02181
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Hit Mode the Best of an Emergency Situation

Safe landing Earns Pilot a 'Good Guy' Award

Briefs
from~9

times. A controversy ar05e early in
February aftl!'!' a New Hampshire m0

torist was ticketed and fined by it

Muuchusetts State Trooper. A
Boston area legislator is mounting •
dri-.e to have the bill repealed. Mag.
achusetts is well known for iI large
number 01 strange lilW$ that have
never been taken off the books. Keep
ing both hands on the wheel at all
limes makes it difficult 10 do things
like turning on headlights or even
shiftin9·

High power r1 energy at 13.56 MHz
is the basis of iI new type of cancer
therapy that is achieving iI hi!tl ceeee
of success at several hospitals through·
out the United States. The therapy is
based on the fact thai blood ftow
through a cancer area is drastically
decrellSed because the eKplosive
gro.....h of <I tumor pirn::hes the vessels.....

Doctors use an rf generator with an
output of 1000 Watts at 13.56 MHz,
the Ioweli! frequency approved for
~iu1 use by the FCC. The rf is
transmitted from an amplifier to an
impedance matching cira.ail Viii
COIKiBl cable that is connected to
electrodes in the tumor area.

When the rf is applied to the
ele-ctrodes. immediate heating of ti$
sue takes place, In normal non-cencer 
ous tiuue, the normal flow of blood
cools the area so that no damage is
done. However, with the constricted
blood vessets of a cancer tumor
limiting blood flow. that area is
heated above the temperature at
which the cancer cells are destroyed.

Of 21 patients treated so far, all
were cured by the technique, Doctors
are encouraged and plan to use the rf
treatment mainly in areas where it is
difficult or impossible to operate,
R~inted from the Journal of the
American Medical Association,

What is the status of the two rf
interference bills ...... ich are pending
before Congress? Acoarding to seo
ator Barry Goldwater K7UGA, they
may be in trouble. In a letter to an
unidentified member of the Arizona
Repeater Association, Goldwater
_iles:

"To put it as bluntly to you as I
can, so you can pass it 00 to your
reader's. that fabulous affair we call
politics !'las gotten into the matter of
the two bills you halll! written to me
about.

"The electronics industry in this
country is a very large one and it isn't
about to want to spend another dollar
or two to make a rece iver or a TV set
immune to ather frequencies, The

industry has been working hard on the
committees and I can assure you that
I will continue to work hard on this. I
really think that as the people begin
to undemand it as organized labor
already has, we are going to get Ihis
PBsed either this year or probably
next veal'." Tnx ro Arizona Squelch
Tail.

Attorneys for Offshore Navigation
Incorporated, a New Orleans based
radionavigation service with a sub
sidiary in Canada, have informed the
Canadian Department of Communi
cations of their disagreement with a
WARC proposal by the Canadian
Radio Relay League that 420·450
MHz be exclusively allocated to
amateur service,

In the letter, the attorneys confirm
that up to the present time, rad io
location operations in the band halll!
been minimal. They add that the
situatioo is in the process of change
and that they anticipate the band will
be heavily used for radiotacation in
the neer future due to comprehensilll!
dlrYelopment of new equipment lor
use in Ihis band. The equipment
would replace current SHORAN
equipment, which is 20-30 yean old
and of tube design. They point out
that development wak has been in
prowns lor more Ihan two years,
with a prototype $ystem under test
for 0IIl!f a year. Delivery of additional
systems is planned for the near future.

In conclusion, the letter urges the
Department to maintain the provision
for radiolocation in the 420-450 MHz
band, There was no immediate
comment from the Canadian Radio
Relay League.

A letter from the Canadian Radio
Technical Planning Board to John Van
ner Ryd VE3CYC has taken i.ue
with Van Der Ryd's letter on page 9
of the January issue of 73. In the
letter, VtJn De- Ryd daimed that at a
meeting last fall between the Canadian
Radio Televisiofl Planning Board and
the DOC in Ottawa, a discussion to
reerrange frequencies between 406
.nd 960 MHz included a suggestion to
take the 440450 MHz band away
from amateurs.

Bud Punchard VE3UD, Chairman
of the ad hoc committee on the
band, replied that the committee has
recommended that amateur bands in
that band remain unchanged.
Punchard added that the group is
working hard to save bands for ama
teur use,

The Amateur Radio News Service
has announced the rules for its 1977
annual contest. The contest is aimed

at promoting amateur radio journalism
in club publications of various sizes.
Club bulletin and newsletter editors
are urged to send three different issues
of their publications from the year
1976 to the three judges listed below,
The deadline is April 15th, llCCQrding
to ARNS spokesman Norm MorYa.
There are six categories in the com·
petion : Class A (for publications sub
sidized in pan by outside interestsl ,
and Cia. B (fo r publications pro
duced solely throu\tl the resources of
a club or organization), each funtoer
broken down into three divisions,
depending on circulation, in multiples
of 50 or more. Three copies must be
mailed to each judge: Norm Monro
K4F RY, 215 Brindly St., Gadsden AL
35901; Phil Sager WB4FDT, 3877 N.
Abingdon, Arlington VA 22207: and
Lee Knirko W9MOL, 222 S. Riverside
Ptaze #2400, Chicago IL 60606. Each
entry must be accompanied by an
official class of entry. the name and
address of the editor, and the publica
tion's average monthly readership.

According to the West C<wst OX
Bulletin, it appea,., that YUogOSlavia
has moved to gi\lll their amateurs
privileges in the 160 meter band.
YU1PCF was worked on the band
_tly and another Yugoslavian
amateur, YU3EY, is also active. First
repons are Ihat Iheir 160 band is only
10 kHz wide with aetivity recently
heard on 1830 kHz .

The phenomenal success and
growth of the "Sidewinders on Two,"
a two meter 55B group headquartered
in Fan Wonh TX, has created a
money problem, In the past. an an
nual $2.00 fee was sufficient to mail
club bulletins to all members. The
February bulletin of the group, hew
ever, lists 366 members, making it
necessary to charge for postage. Now
a $5.00 fee will cover both member·
ship and a subscription to the bulletin.
Those who wish membership only can
still join for $2,00.

Mare information is available from
Sidewinders on Two, 1704 Glenn
Drilll! , Fan Worth TX 76131.

Western Airlines Captain Cart Smith
W0BWJ earned a "good guy" award
from the mayor of Honolulu HI re.
cently after making a perfect two

point landing of his 707 at the
Honolulu airport in January. The
Landing was made necetsary after the
nose gear of the airplane failed to
extend after repeated attempts. In the
true tradition of amateur radio coer
ators, Smith handled the situation
coolly and professionally and said it
was "nat an adrenalin situation." He
refused an offer of foam being spread
an the runway and landed the big jilt
perfectly an two sets of wheels,
taxiing for some distance before drop
ping the nose. No one was injured.

Over the yea,." the Collins KWM-2
and KWM·2A single sideband trans
ceivers have undergone a number of
modifications, same of Votoich were
made during the period the unit was
used in military service.

Available throultl Military Affili·
ated Radio Service (MARSI libraries.
and the Government Printi"9 Office,
is an Air Force Technical Manual that
lists over 50 modifications to the
KWM·21KWM·2A, along with ex
panded. fold-aut diagrams of the cir·
cuitry, which are a great impro\lllment
Olll!r Ihe amateur·style instruction
manual.

The title of Ihis technical manual
(T0-31 R2·4·183·3} is: KWM·2A
Transceiver. It also covers changes to
the JOL-l and 305·1 rf amplifie,."

A second technical manual of inter
est to KWM·2!KWM·2A owners is
TO·31R2·4·183·2. entitled Technicel
Manual (Senieel KWM·2A Trans·
ceiver, It also covers the previously
mentioned amplifiers. This pubtice
tion provides detailed alignment in
structions for the transceiver and
linear amplifiers. Thanks 10 Parking
Ticket, bullerin of The Plano Af7lilteur
Radio Kfub, Inc., PO Box 435, Plano
rx.

Previously unpublished papers on
all technical subjects relat ing to
amateur radio are invited to be sub
mitted for the 1977 ARRL Technical
Symposium. The e\lllnt will be held in
September in Falls Church VA under
lhe management 01 the Amateur
Radio Research and Development
Corporation and is sponsored by the
Northern Virginia Amateur Radio
Council.

Areas of inlerest include propaga
tton, antennas, transmitting and
receiving equipment, amateur appli
cations of microprocessors, design and
construction techniques, station and
shop design, HF techniques, VHFI
UHF repeate,." ATV, ar-rv, space
communications, microwave, and any
other topic 01 technical inlerest to
amateurs.

Proscectoe contributors should
forward an ,nformal summary, along
with a photo and one page biograph·
ical sketch, by July 15. Manuscripu
are due by August 15. For more
information -;te Paul Rinaldo W4R I,
1524 $pring,lale Ave., Mclean VA
22101.

While you're about it, how about
submitting the article to 7:R That _y
you can get paid for VQtJr effort.

Australia may soon have a CB
problem of its own. At present, the...
is no licensing system for CB radios m
that country, but an increasing num
ber being brought in from the United
States are beginning to create inter
ference problems "dawn under."
Some estimates put the number of
radios currently being used at near thl:!
quaner-ronuon mark. Although nat
illegal at the moment, it is becoming
clear to govem"'-'!nt authorities that
they will soon have to develop legisla
tion to re<J.Ilate the units. They are
currently studying alternatives. The
Wireless In$1itute of Australia, the

32



il:hr ([....;1111 tiHl ~l1l~lrur lLU!u1l!>urlf41

.....-- ..-- .."

_ _ C52.19

.. ..... _ U '"",

As part of a federally funded
project, a study team at Cornell Uni·
versttv recently spent t ime monitoring
conversations on t he CB channels.
According to their conclusions, atrrcsr
50% of the conversa tio ns were dlscus
sicns about the locations of the
parties involved, 20% were discussions
of equipment and technical aspects,
and less than 5% were requests for
information, "smokey repo rts," and
traffic directions.

The study showed that 75% of the
communications were directed specit
ically at another party, although in
over 50% of the ceses, the operator
was unable t o find the party t hat he
was seeking.

They found that 50% of the traffic
occ urred on Fridays and Saturdays,
with the peak time between 5 and 6.

In conclusion, the study team
called CB a "wireless party line used
primarily as a way of making friends
and main taining a community net
work. "

ford CT area were also made. In some
cases, signals were 10 to 12 dB in
favor of the other stations.

It was decided to build a new array
with stacked 4 element 20 meter
beams at 60 an d 120 feet, and a 3
element 40 meter beam at 90 feet.
The project is funded by a bequest
from silent key W8F X, a longtime
Michigan S.C.M. The array will bear a
plaque in his memory.

Ilrrtiliratr

----

------_.<
"

The Dallas TX Amateu r Radio Club
reports that theft s of twc-wev radio
equipment in the Da llas area declined
at t he end of 1976. During the month
of December, 565 rad ios were re
ported stolen to the Dallas Police
Depart ment, a low for the year. The
total fo r the year was a staggeri ng
10,635. Several Dallas Pollee spo kes
men expressed the opinion that the
trend has gone full circle and t hieves
might go bac k to hubcaps and mag
wheels. Wi th 40 channel CB rigs and
the increasing use of mobile 2 meter
equipment , what will happen remai ns
to be seen.

will be the date on which you can
apply if you received your Ext ra
ticket between July 1, 1974, and J uly
1, 19 76. If you recei ved the Ext ra
after Ju ly 1, 1976, you can appl y on
July 1, 1977 or late r. If you had an
Ext ra before July 1, 1974, you are
eligible to apply immed iately.

In an effort to improve their signal
to t he western United States, W1AW
in Newington CT has been co nducting
tests with a var iety of antennas. Com
parisons were made between a 4 ele
ment 20 meter yagi and a rhombic.
Reports from los Angeles favored the
rhombic, a lthough stations 20 degrees
off heading repo rted the yagi as supe
rior. Compariso ns between the W1AW
signal and other amateurs in the Hart-

This year's observance of Armed
Forces Day, scheduled for Saturday,
May 21, marks the 2Bth anniversary
of this annual event.

A feat ured highlight of the day will
be the trad it ional military to amateur
communications tests. The pre
ceedings inc lude operations in CW,
SSB, RTTY, and SSTV.

Certificates will be awarded to ama
teurs who accurately copy the Armed
Fo rces Day message from t he
Secretary of Defense , Harold Brown.
The rressace will be transmi tted in
bothCWand RTTY.

The mili tary to amateur crossband
operations will be co nducted from
1300 UCT on May 21 to 0245 UCT
on May 22. Military stations NPl,
NMH, NAM, NPG, WAR, and AI R
will transmit on milita ry frequencies
and listen for amateu r stat ions t rans
mitting in portions of the amateur
band. The operators at the military
stations will specify which portions
they are listening to.

13 will publish a complete list of
the frequencies in next month 's Issue.

Want a t wo letter callsign? April 1

get a thump to find out if they are on
the air.

Casual Thumpers: They check to
ma ke sure the repeater is sti ll on the
a ir at various t imes t hroughout the
day .

Rapid Fire Thumpers: Those who
like to see how many t imes they can
push their mike button in t hree
seconds.

Guess Who Thumpers: They always
ret urn a thump to the Casual
Thumper, but don't like to give thei r
call.

If you 're looking for another cer
tificate, wny not try the Capitol Hill
Amateur Radio Society? W3USS run s
a kW on SSB and CW from the
basement of the Old Senate Office
Building in Washington. Antennas
range from a vertical to a three
element tri·bander up 120 feet. As
Pete WA3KSQ put it, "For those in a
hurry, it takes only three minutes to
travel from our QTH to the Senate
floor. "

OSCA R 6 continues to show signs
of deterioration. When launched in
October, 1972, the amateur satellite
had an expected life of one year. It 's
been going strong until recently when
telemetry data showed that one of the
18 cells had failed, and there were
strong indications that a second was
about to. OSCAR 6 passed through
the period of highest temperature at
the end of January and beginning of
February. During th is period, the sat
ellite is in sunlight 100% of the time
and temperatures inside rise drastical ·
ly. AMSAT president Perry Klein told
13 that this high temperature period is
detrimental to the batteries. Both
OSCAR 6 and OSCAR 7 pass through
full sunlight periods twice a year.
Klein added that AMSAT expects to
shut down OSCAR 6 when the A·O·D
satellite is launched later this year.
That is, of course, if OSCAR 6 lasts
that long.

Meanwhile, OSCAR 7 was con
tinuing to have problems with over
charging of the batteries and was
alternating between Mode B and Mode
C on all orbits. It was t heor ized that a
bad solar aspect angle with the sun
hitting the satellite on t he top only
might be responsible for the problem.

On the lighter side, the Inter
national Repeater Group in New
Brunswick can be thanked for the
following compilation of a few
categor ies o f the infamous
"thumpers":

Early Morning Thumpers: The first
thing 'they do each moming is check
to make sure the repeater is on. They
usually get up between 6: 15 and 7: 15.

Late Night Thumpers: They give
the repeater a little thump before
going to bed.

13 and 88 Thumpers: After a OSO,
they always have to thump the re
peater a few times as a friendly way of
saying goodbye.

Repeater Checker Thumpers: On an
irregular basis, all repeater s in the area

country's amateur organization, has
offered the government help and
expressed concern that possible legis
lation regarding CB will adversely
affect the state of amateur radio in
Australia.

from page 4

stopping at either 13 or 20 words per,
but heading for them ther hills. Some
preliminary eKperiments with high
speed code indicate t hat it may not be
much more difficult to master than
slow speed code .. . indeed, it may
not take much longer than learning
slow speed code . . . once instructors

EDITORIAL BY WA YNE GREEN

are able to get over using the gradu
ated teaching method.

Despite the example of more and
more code classes starting students
out at 13 words per min ute right from
the beginn ing and making t he goal in
less t han half the time required by the
old (ARR L) system, a il of the code
learning systems on the market today
(except the 13 tapes) go the same old

route .. . and that includes the just
released AR RL tapes which teach 5,
7y'>, 10 and 13 per . . . for t hose who
want to take the t ime to learn four
d ifferent code speeds.

The next step is to try starting
people out at copying code at 50
words per minute, right from the
start. The whole idea of copying code
is to tra in the bra in to tra nslate the
sound patterns on a subconscious
level, thus getting around the slowness
of the computer system on the
conscious level. The code t ranslation
on the conscious level bogs down at
around ten words per minute ... the
famed "plateau." It is only after this
plateau has been reached in the nor
mal code learning system that the
whole business is turned over to t he

subconscious mind for deciphering.
When you hear dl-dah and then say,

"hmmm, t hat' s A:' you're loo king it
up In memory and the circuits ln
valved are many and relat ively slow.
When you hear di-dah and your
fingers write or type "A" before you
can say it, then you're working on a
subconscious level and headed for
speed.

Let's get some hams who would
like to try fo r 50 per and start them
out with the dots and dashes at that
speed ... crank up the keyboard or
bug and send individual letters well
spaced at first ... then close up t he
spacing as you go. You'll quickly be
able to tell the difference between
even t he most similar of letters such as
1 and J. Let me know how you do.
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New Products

MON ITOR TUNER 160·10
MAT AND SUPER SUPER TUNER

Having moved into a new house just
befo re the first snows of winter set in
on New Hampshi re, I d id not have
time to erect a ll the a ntennas that I
wan ted. In fact , t he only an tenna I
could get into the air Win one of the
more common 75 'nd 40 meter multi 
band d ipoles wflleh ere ...,ilable
commercially. This 66 foot an tenna
works f ine in the 7S meter band land
has a pretty ftat~ ClJrve throughout
the 40 meter band) , but it was com
ple tely unsuitable for any of the o ther
bands. Th is is quite a devastating
proble m for t he avowed OXer, espe
cially during the international DX
contests when o peratio n on other
bands is definitely desired.

01 course, what I needed was an
antenna tuner - and a good one at
that. Knowing that eventually I was
going to increase my station power
from the current 180 Watts PEP to
2,000 Watts PEP, I started looking for
a tuner that could handl e the legal
limit. Having had some prior expeti
eoce with equipment by the Dentron
Rad io Co., I chow their Model 160-10
MAT Monitor t uner. Besides being
able to handle upwards of 3 kilowat ts.

There are enough controls and options
to please the most demanding oper
ator, yet ooe does not get lost when
operating. There are no tuning or
loading co ntrols. The amplifier de
livers full power from band edge to
band edge, and there ;s no obviovs
e vi de nce o f sp uriou s o u t p u t
( immediately detectable in the New
York area . as the re is , repeater or
public service o ut lel on , Imost eve ry
VH F chanoell . The receiver does not
appear to Hpeak" anywhere on the
band. and is imm uoe to the inter
moOJlat ion headaches known by all
city operators, Single sideband oper
ation. which is the 221R 's forte, is
superb, and is guaranteed to open a
new frontier for those 2m operators
who are tired o f FM and repeaters.
The Yaesu FT·221R is priced at $629.
Yaes/,J Efectronir:; Corp., 15954
Downey Ave., 80)( 498, Paramount
CA 90723.

John W, Molnar WB2ZCF
Executive Editor

tll ~Wll"'lI II I •• •_"'.2.2

tienal SSB calling frequ ency of
145.025 MHz. I talked to several
other SSB stations on both sidebands,
and noted that there is no shift when
switching between the upper and
lower sideband. The 221 R was rock
solid throughout the session, and
nothing but favorable reports M re
received. The VOX furoctiored M il,
and I found operating 2m SSB was
much like a late evening croS$10w0
OSO on 20m when the band is out.
No ORM, no ~oblems. It WllS also
obvious that 2m SSB activi ty is gr0w

ing. as virtually every CO resulted in a
~""-

The FT·221 R is bound to excne
the OSCAR satellite operators. Being
VFO controlled, the traosceiver can
easily be operated in the OSCAR 7
Mode A transmit region, or the Mode
B receive segment. One o f the editors
at 73 is an OSCAR enthusiast, and his
first test of the Yaesu wu to fire up
during the first available OSCAR 6
pass. He was immediately rewarded
with a contact from Argentina, with
good signal and quality reports. The
FT·221 R has sufficient power to work
the satelli tes with simple antenna
systems. The operator at 73 used a
Ringo antenna t uned to the hi\tl end
of 2 meters with good result s o n both
OSCAR 6 and OSCAR 7.

Everything considered, the Yaesu
FT ·221R is a pleasure to operate.

-

Underside of the FT·221 R. Most of
the circuitry is contained on ellSify
~movabfe cards that sfide into the
visible edge connectors.

Opera ting the FT·221R is a toy. I
spent an entire "",*ken<l oper'ting the
t l1l1lsceiver in the rf-burdened New
Yor k City area, and never experienced
any problems relatirlg to overload or
intermodulation. I started my day by
making a few basic tests on the
trenscei ver.

I checked the FM power output
with a Bird 43 wattmeter , and found
the transceiver was delivering 22 W,tts
into the line. Sideband PEP OlItput
was about the same, as was ON. The
AM out put was four Walts. (Yaesu
rates the FT ·221R at a conservative
14 Watts on FM.) I have often won
dered about the accuracy of VFO
tuned rigs on VHF. A frequency
counter check of the main dial reo
solved the question, as accuracy was
within 100 cvcres at all settings. Drift
was undetectable. My first operating
test consisted of a rag chew on FM
simplex with friends. Perfect tuning is
lIlXomplished by using the center lIC, le
discriminator meter, and no off·fr.
quency problems were encountered.
The reoaiver is superb. and the rf !IIin
contro l an be used with the squelch
ft.nC1 ion to select the group of sta
tions desired . I live o n a hill, 'nd
undesired d istant FM stat ions have
,lweys been a problem. Not so with
the Yaesu ; the rf control took a re o f
lhat situat ion. I tried the loca l r.
pea ters ned and encountered no tun
ing o r operating problems or pecul
iarities. The microphone gain control
. 1I0ws considerable la titude in de
viation, a necessary feature when
using city repeaters with narrow audio
bandpass characterist cs,

The time was finally right for SSB.
Not knowing the two meter calling
frequency, I tuned around "below"
146 MHz until the familiar SSB sound
was heard. A touch of the clarifier,
and perfect audio resulted. SSB tuning
is sure and solid. and there is no drift
o nce the signal ist~ed. Breaking into
the aso resulted in an hour long
round table with fOllr oth~ on SSB,
' nd two of the stations sere Mil
outside my normal FM filnge. Encour·
aging signal and qua lity reports Mre
received, so I decided t o a ll CO lit is
ea:eptBble on 2m sse II on the n.

VAESU FT-221R TWO METER
All MODE TRANSCEIVER

The 2 meter operators who haW'
COtIfined their VHF activities to FM
are in for a surprise: The spectrum
between 144 and 146 MHz is ill ive
with SSB activity, but without the
problems of aRM, jamming, and the
genera' di$orde1"5 associated with low
bind sideband operation. In order 10
join the fun o f 2m sse, II suitable
tran.::eiver is requ iffld, and the Yaesu
people provide a perfect rig - the
FT·221R. This all mode transce iver
provides every feature req uired to
fully exercise the 2m band.

The transceiver is VFO controlled,
and main dial eccurecv is maintained
by div iding the 4 MHz 2m band into
eight 500 kHz se<]ments, with each
segment being se lected by a rotary
switCh. Main d ial resol ut ion is 1 kHz .
II crystal oon trol is desired , the o per
ator has iI choice of e leven cr~al

posi tions controlled by iI front panel
swilc:h fE!'$t.ll ting in 88 crystal channel$.
The rig also has a starldard built-in
alibrator that can be used to per .
fectly set the main dial. Th is is ac
complished by turn ing on the ceu
bfator and adjusting the main tuning
knob wflile locking the VFO with a
button located by the dial. A signal
strength meter double1 as a center
tClllle discriminator meter v.tIen receiv
ing FM. The meter also reflects rela
tive outplJt power when transmitting.
The operator also has control over rf
gain, squelch, audio and microphone
gain, VOX gain, and repeater cont ro l
via front panel controls. Standard and
reverse repeater o ffsets are provided,
as well as an o perator selected offset.
The addi tional offset is generated by
an inte rna l c rystal. provided by the
user. A mode contro l selects upper or
lower sideband operat ion, as well as
FM. AM. and CWo And finally. a
clarifier cont rol is provided for the
sse operator. ON stoetcre. noise
blanker, and repeater tone burst func
tions are standard fea tures, making
the FT·221 R a tota lly ve~tile pec k
loge. Tile rad io can opera te on ei ther
12 YOlt dc or ac line. The power
transformer is tapped fo r t hose v.tIo
have non-standll rd line voltage.

The Y.ww FT·221 R. Note daub/Hid«! tuning -'e MId 8 po$ition twWrwitch
tNlt allow IKXUrafe VFO tuning.

The Dentron Radio Monitor' Tur>er - basicJJf/y the _ unit lIS the Su~
!Wper Tuner. but with an i _fpcOWl'" meter buift in.

34



Study Guides
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Code Tapes -
The Best Available

wire. the random an tenna grew in
lell!Jlh.

Fifteen yean hiJve passed. and a lot
ha$ happened with communications
receivers. First of all, Or. T. L. Witdley
designed the S<H:aUed Wadley loop,
first popularized in the British Racal
line of receivers. The Wadlev loop
reached it worldwide audience through
the South African manufacture a t
Barlow-Wadley rece i"."rs, aod they
were domi na nt amo ng SW e nthus iasts
for decades.

More recent deve lopments in PLL
circui t ry and th e a pparently booming
interest in SWLing have brought a
series of med ium priced general cover
age receivers. primari ly from Ja pan.
The Drake SSR-1 is imported by
Drake from Japan an d well rep resen ts
the new generation in SW sets.

The Drake uses a synthesized fim
mi~er injection circui t designed to

yield thiny t unable ranges from the
bonom of the broadca$t band 1.5
MHzl to 30 MHz. What that means is
tha i separa te eo ll1 rol o f the meYilhertz
ranges and kilohertz baodspread ;s
provided. which is a 5lJooantiai de
parture from the 5lJPltrheterodyne
lha t has dom inated general coverage
sets fo r years.

The Drake is ca librat ed (0 one kHz,
an d tuning kno wn frequencies (such
as a SW sta tion listed in the World
Radio TV Handbook published by
Gilfl!f A$$OCiatesl is a simple process
of Ilietting up the MHz range, peaking
the preselector, aocl tuning the kHz
control onto the desired frequency.
Using only the built-in whip antenna
(. feature unique to the SS R-ll , I Wil5

able to hit nine of ten frequencies
listed in the hiJndbook with it min
imum 0 1 luning_ The use ot a d ipole
antenna increased signal st rength. o f
course, bu t I foun d the SS R-1's OOIl

sitivi ty over its ent ire range to be verv
good. using only the whi p anten na.

The Drake ci rcuit employs a single

-

wirh a simple layou t and 500 kHz through 30 MHz

-...-...-:- ::: ::':--
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the boof/fit of SWL ing itself.
SWLing can be much more than

listening to foreign broadcast outlets
- there are thousands of point.to
point communications to intercep t,
ranging from aircraft control circuits
to foreign embassies communicating
with home. A book is even available
on "secret" frequencies, ailed the
Confidential Frequency List, by
Robert Grol'e and published by Giller
Associares, Park Ridge NJ. Everything
f rom foreign emba:ssies to CIA fre
quencies { those regist.-ed with the
l TV} is l isted in 34 d ifferent sections.

Microproces.sor hobbyists are into
SWUng as well , lISing their uPs for
deciphering high speed RTTY broad·
casts. (Several artides on the subiect
are coming up in future issues of 73.)

ThertJ is much more, of course. to
be said about SWUng, bur hopefully
we've whet your appetites with this
brief introduction. So !lere's part one
of 73'S surloO?y o f general co verage SW
receivers.

THE DRAKE SSR·1
COMMUN ICATIONS RECE IVER

My fim receiver {save the crystal
set I built out of it science lab kit l was
a GE nine transistor portable. It ccv
ered only 4 to 12 MHz (p lus the AM
broadcast band) without the benefit
of much more thiJn a volume and
tuning ccrnret, My antenna was a
bizarre concoction of wire scraps that
eventually wound arouod the house,
up into the ante, end out to a tomato
pla nt stake in mv mo ther's "."getable
garden. With each new find of scrap

The Drake SSR·' receivrr,
coverage.

Tu~ by DMtron. Round pla:stic dtN~ on ~ rightGurs view o f m. Monitor
i$ a balun.

cording to a BBC $Uf"Ioey. Russi,n
broadcasters. considered separarely,
are beaming programm ing in 84 dif·
ferent languages (by US figures}, an
e"pensive proposition at the least.
Even the smaller countries are I11<iking
substantial in vestmenrs in foreign
language transmissions, such as Cuba
with 8 Iilngullges, and Mongolia with
4.

A mateurs active on 40 and 80
meterJ ilrt! -'I aware of the poWflr
and bandwidth the SW broadcasters
use, and the intensity of their adivity.
Stations from every romer of rhe
world can M ~illf!d with simple
whip iIfItenfliJS, and many of lIS found
our way into hiJm radio by listening to
them.

Many hams are st ill SWUng and, by
recent reports. it appears the hobby is
headed for a revival on the heels o f
what's been callfJd "the personal com
munications boom. " One report has it
mer there are so many SWLs active in
Japan that some broadcasters art! lim·
iting or ending OSL servioes. One
country's SW service was saved from
shutdown (,n austerity move) by hun·
dred$ of complaintJ from overseas
listeners!

Nearly all SW broadcasting is AM,
but there are mounting arguments to
switch to SS8 whi le reraining a»
carrier, rhus pnserving spaa in the
a lready otlefC(owded bands. The
broadcasterJ themsellflltS don 't like the
ideiJ for a variety of reasons (mostly
ecoromic), bu r SS8 on SW broadasts
seems to only be II matter of time.

Recognizing the growing interesr in
SWUng (lind scores of letters from 73
reilders wondering what 's availab ltl
nowadays in gerlerel coverage com·
municarions rereiVf!fs }, we begin this
month a series of reviews intended to
covet" the ffld;or gear avai lable. Our
premise is rhilt m.Jny amatavrs are
now ronsidering a reasonably pricrNJ
fltl"eral coverage fItC11itler. not only for
SWUng. but as a stiH/dby for the ir
stiltion rereiwrs. There are sevrrifl
_'IS you can use a standby - for
spotting on Other bands during a
wntest. for uample. or with VHF·
UHF converters to kflf!p your HF
station separllte, and so on. On top o f
t he a mateur lISes. there is, of course.

this tuner has a buur.In rf power meter
which $h~ both forward and re
flected power at the flick of a switch,
making tune-up a snap. It also features
an ea$ily accessible front panel switch
which permih you to select either the
COlIX . balanced or random wire ter
minals on the back of the tuner. You
therefore can h8lle t hree antennas or a
dummy load connected 10 the tuner
at one time and be ab le to select any
one without the need to disconnect
the others. I t ried t his with a 50 foot
wire which ran from my bedroom
window to a nearby tree - it lo ad ed
perfect ly on 15 mete rs while hooked
to the random wire terminal. There
was no need to disconnect my multi ·
band from the COlIX connector while
this test Wil5 being made. By the way ,
the mu ltiband worked out fine on all
bands through 10 meters, and I even
Inilrlaged to pick up a few l'llIW

countries on both 15 and 10 during
the Febr....ry OX contest.

The Mon itor tuner also comes with
out the rf power meter fin which case
it is ca lled the Super Super Tu ....". l .
For thow of you who are luc ky
enough to have an accurate separate
meter, this is a good deal. The tuner is
well named. The b ridge and meter
unit is also available as a separa te uni t
for $99.50.

The construction of the unit is very
sturdy, and the coil and rugged ceca
eno-s were chosen to be well Wilhin
the power range of the unit . The case
meil5Ure5 9" x 13" x 16" and fib
nicely o n any o pel'ilti ng table. The
price is also right. with the metered
unit COSl ing 5299_50 and the unme
tered version $229.50. Dentron RMJio
Company, Incorporated, 2100 Enter
prise Park_y, Twinsburg OH 44087.

Rich Force WB1ASL
Associate Editor

73 TESTS THE
COMMUNICATIONS RECE IVERS

The 1979 WARC conference hilS
many o f us thinking iilbout t~ future
of the IBm bands. As we reported
back in Febrwry, and ""11ft updated
e/~e in rhis issue o f 73. a".,.teur
radio is only one of more rhM a
dozen _viCft vying for spectrum
spa!»_ And compared to Mniltavr a l·
locatiom, fr6qlJ«lcies set a:si~ for
intKnatiOlJiJI broadca:sting (lIbcwr 2
MHz not counting the " tropical" SW
bands} are much more imporrMt to
the maiority of WARC delegares.

Foreign broadcasting i$ closely tied
to foreign govrtrnments, in most cases
controlled by foreign governments. It
is a highly political business, ern
playing great numbers o f personnel
(over 3 thousand in the Voice o f
Amer-ica alone). Radio UbMty and
Radio Free Europe. until recently,
Wl!'fll' wc~tly funded by the CfA. Thilr
should be a clve to the political stab!s
involved.

US governmen t figures compilf!d
fitle ya,m ago showed nearly 7 mou
SiJrld hours o f programming per week
from the communi$t bloc , Iomr !
That 's tmOugh programming ro keep
about 45 transmitters going contin
uolISly. The wesrern bloc broadC/l$tJ
ilooUt twia as much on the SW bands,
owr 12,5lXJ hours per week, ec-
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TM Hy·G,in 3806 hand-ht1Id 2 mt'Jter tran${;eiwr. Note the heavy duty
moisture·sealed case and the oonvenient position of the controls.

10 MHz crystal csonetcc, so un
modulated signals will appear at multi
ples of 1 MHz. Although this could be
e liminated in circu it design, Drake
says it would push the cost of t he
SSR·1 rq,t o ut of its price class.
Another side effect is small birdies..
which are easily luned out with the
MHz control. Pi!aking a signal for
rnuimum strength with the pre
SJe!ector, kilohertz, and megahertz
controls ..... ill eliminate the birdies
completely . The y can, in fac t, be used
as a tuning aid, since el iminating t he
birdie pea ks the receiver on frequen
cy. In a month and a half of opera
tion, I never fo und t he birdies objec
tionable, and as for the 1 MHz un
modulated signals, they were very
helpfu l as calibration markers. ITun
ing WWV at 10 MHz. I found the
SSR-1 within 100 Hera. ) One final
point on this : Using other synthesized
roven in this price cl_ shows that
a ll of them have the ir shire of birdies
and 1 MHz markert. I never found
them objectionable and they did not
interfere with reception to a degree
just ify ing the 2 or 3 hundred dollars
more investment necessary to eum
inate t he m.

The SSR· l is ccrocreterv solid state,
with a built-in battery pack which
requires 8 type 0 fl ash light batter ies.
The dial lights are disabled when using
the de supply, which automatically
switches on if ee is ersccooeetee or
interrupted. A push·button s.....itch on
the SSR·l ·s froot ~el is used to
momentarity operate the panel liglts
when us ing de poweor. Another feature
is a 12 V de po_ plug on the back
apron wh ich. ....t1en vsed ..... ith an
aa:essory cable, allows use of the
radio in an automobile or boat. Power
oonsumption Wils measured at just
under 100 rnA at 12 V ec. The ac
supply can be switched betWl!11n 117
V and 240 V through a tapped trans
former.

The Drake receives AM, CW, and
SSB signals quite well , with good
stability and audio response. The
SSR· l has separate detectors for AM
and SSB. another feature unique to
the Drake set. On AM it's a d iode
detee::tor and 5.5 kHz filter , while on
SSB-CW Drake uses a product cetec
lor and 3 kHz filter. Cross modulation
noted 00 e"tremely loud si9"als was
easi ly eliminated by swilching in the
20 dB pad. Another feature e"clusive
in its class with the Drake is a ~ 3 kHz
c lar ifier. The clarify control makes
SSB and CW receoncn precise, since it
acts as a fi ne tune ccnnot, In ad
dition , het erodynes can be reduced in
the AM mode with t he cla rifier.

I would not hesitate to recommend
the SSR- 1 as a standby rece iver for
eN and SSB reception in the ham
shack. Muting provisions are included
through an RCA type oonnector on
the rear apron, and through a signal
spl iner. the SSR-1 . rwd well iIs a
sponing rece iver during a recent OX
contest. I've also used it with my
standby transmitter for ON work with
lJOOd results. I did find an ,udio filter
IMFJ type ON F·2BX) very helpful in
getting the PilSSband down below the
Drake's 3 kHz ON·SSe filter. The
fro nt pane l e Ohm headphone jack.
came in handy there, plus I found the
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receiver had more than enough audio
output to drive the outboard f ilter
and headphones. IThe SSR·l l1i

equipped .....ith a front panel speaker .1
The Drake is the smallest general

COli". receiver in its class - 13"
wide by 11" deep by 5 %" high . It
_ il1ls 14 pounds less the battary
pack, and comes with 1CceS-V
moooting feet to allow installation
with the front panel sloped slightly
upwards.

Among the accessories Drake offers
fo r the SSR· 1 a re matching head
phones model H$ ·1 , dc power cord.
and an antenna kit for the SWL bands.
Ust price o n the SSR·1 is $350, but
oompany o ffici als say dealers are dis
counting them down to the S27 9·299
price class. (Cleek with your local
Drake dealer fo r detalls.)

In oonclusion, t he Drak. SSR-1 is,
compect, go-anywtlere general COYer
age receiver with excellent stability,
and sensitivity enough to receive
signals from the broadcasl band
through 10 meters using only the
supplied tell'Coping v.tIip ,nlenna.
The SSA·1 allows precise t oo i09, dl
rlM:t ly from freq uency tables, on t he
SW bands to within a few kHz. It is in
an attractive, sell·contained package
tha t fits into ham shack, living room,
o r list ening post a nd at the same t ime
is capable of camping trips and vaca
tions where ac mains are not available.
R. L. Dr,lee Company, 540 Richard
sr.. Mi#misburg OH 45342.

Warren EilyWA1GUD
Associate Editor

HY·GAI N 3806 2 METER
HAND·HELD FM TR ANSCEIVER

The evolut ion of " portable" 2
meter equipment 0Ye1" the years hilS
been amazing. Just a few short years
ego, commercial surplus "boat
anchors" were the rule. If nothing
else , th.y did make for excenent
t ract ion by addin g f ift y pounds to t he
t run k. Times have changed. Even the
diehards wtJo insisted that they
would never become invo lved are seen
sporting the ultimate in amateur rad io
portability, the HT.

There are quite a few HTs on the
market with a wide range of features
over " wide range of prices. Il'l itially.
1M arr ival of a box here at 73
conta il'l ing Hy·Gain's COntr ibution to
the HT fie ld created Ii ltle ex citement.
That c hanged, however, after" few
minule! of using the new 3806 trans
ceiver. The standard-looking blue ex
ternal case hides an HT that is out·
standing.

The 3B06 measures 8 %" by 3%" by
1'1'." an d could be a handful fo r a
person with small hands. Its weight is
surprising: only 2'4 pounds, complete
with battery pack. The weight is kept
down by the use o f an ABS case that
is high ly resistanl to damage an d
shock. AI first glance, the case looks
plain enough. but in the process of
d i$8$5embling the un it, a few sur
prising features come to light. Hy·
G. in Electronics milkes • _II
respected line of commercial radio
equipment, and it 's evident that
th.y've included a few of the heavy·
dUly featu res in this part of their
amateur line. The two parIS of the
external case are gilSketed to preclude

moisture getting inside and fouling up
the workS. The grill that covers the
speaker and microphone is specially
baffled to prevent water from gening
in. Even the~ pack is oompletely
separated from the circuitry. lifting it
off reveals e sealed ccenpartment, with
two battery contacts the only evi
dence of il1 use. Admittedly, just
about no on. is going to use III HT
under water. But most are e"posed 10

a wide variety of climate. from rain to
high h umid ity to salt spray.

The receive r sect io n of t he 3B06 is
mu ch more than adeq uate . Hv-Gain
claims less than 0.4 uV for 12 dB
S INAD. I had no tro uble backing up
the Claims and was able to have a 050
with another HT seven miles a.....ay
while operating the 3806 inside my
Volkswagen, with its hofTendous igni·
tion noite. Add to that the fact that
hilly New Hampshire terra in and a
noisy road were involved, and you
have a perfect test for sensit ivity. The
3806 came through with flying ccrors.
T he doub le conv ers ion super·
heterodyne receiver with MOSFETs in
the mixer and ampli fier stages is supe
rio r to anything I've heard in a hand·
held uni t . The audio output po.....er 10

the 2 inch speaker is % Watt and is
more than adequate fo r just about any
situat io n.

The transmitter section of the 3B06
puts o ut a measured one Watt. AI·
though t haI might seem low oompared
to a few other HTs on the market. it's
more than enouqh for HT range. It
also keeps the battery dra in down.
The unit only takes 380 rnA o n
transmit. On squelched receive. d rain
is 20 rnA; with signal. it's 100 rnA.
The b,ttery pack takes 8 AA penlights

Of an o pt io nal n iCad pack. The si lt
channels (52 supplied) use standard
12 MHz crystals.

A few other features of the 3806
will appeal to the avid HT fan. All the
controls are right out front. While
t ransmi tt ing. I l.-ge red LED stares at
you, iIs an indication that a si9"a1 is
really gening to the antenn.ill. A meter
indicates battery condition 00 trans
mit and relative! signal strength on
receive. A t. lescop ing '4 wave whip is
supplied as standard equipment, al
though a rubber duckie is available as
an o pti o nal accesso ry. More and mo re
amateurs seem to be return ing to the
'4 wave. The difference between it and
the effective negat ive gain of a rubber
duck is t ruly amilzing.

Jacks fo r an ea rphone, u ternal
power, and extemal IIltenna are also
supplied, each OO,,",r«l with a mois
tureproof plil5tic cover. The lin of
...ailable accessories is long and in·
eludes a case, e..-phone, e"ternal an·
tenna cable. c igarette lighter adapter,
nicad pack, and a plug mount charver.
At the time this went to press, Hy·
Gain announced a tone pad t hat will
fit flush into the back panel of the
unit.

Suggested retail on the 3806 is
S189 .9 5, making it a moderate ly
priced transceiver with featu res and
performance that rival much more
expensive units. It's built tough for
'OUtdoor use ,nd should ta ke the
oc:casional abuse inherent in hand-held
use in stride. H~-Gain Electronja
Corporation, 8601 Northeast Hi{/lway
si», Lincoln NE 68505.

Stan Miastkowski WA1UMV
Anoc::iate Editor
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of each lead is snug up to the board .
Stray wires hanging around could
short on the two-sided board.

Space is limited in t he rear portion
of the 2036, where t he power ampli·
fier goes. The board is fastened to t he
back panel with screws, spacers, and
the final t ransisto rs. Make sure you
bend al! the capacitors over towards
the board when you install them, so
when the time comes to put t he whole
unit together, you won't risk dama!t
ing them. Two heat sinks are mounted
on the back pan el after alignment,
allowing fo r easy access to t he PA
during alignment. •

Alignment requires only a VTVM
and a receiver capable of copying
WWV. I used a 1 Hz to 120 MHz
frequency counter for maximum
accuracy in setting the transmit and
receiver offsets. All alignment cables.
tools, and even a dummy load are
included by Heath. The builder is
instructed to build the dummy load
out of two 100 Ohm 2 Watt reseto rs
in parallel and a phone plug. (This
assembly can be put aside after com
pleting the kit to serve as a dummy
load for future projects.)

T he signal strength/relative power
meter is used in alignment of the
receiver, and also in peaking the trans
mitter and power amplifier boards.
Later on, the t ransmitter board is used
to provide a low level signal for
peaking the receiver . Of course, if you
owned a bench full of test equipment,
alignment could be done with a signal
generator, but Heath keeps t he pro
cess pure and simple. Th e 13 pages of
alignment took a tota l of 3 hours,
making the total construction time 29
hours and 45 minutes from cracking

HOWTO MAKE 8ETIER OSb
SIIfI page 191

amount of heat, and make a perfect
connection.

By the time the first six hours of
assembly time had passed, the chassis
was complete and mounted in place,
and the front panel meter, switches,
and pots were installed. At abou t this
point, with the rig taking shape, the
hours of concentration began to pay
off. The front face and con trol knobs
complete t he first lion's share of
construction, and from there on out
the work is less mechanical. It's time
for the PC boards.

The first circuit board to deal with
is the smallest, the voltage controlled
oscillator (VCO) board. The VCO's
job is to produce signal to t he synthe
sizer for frequency selection. Con
struction of the VCO assembly is
crucial because this stage must be
stable enough to keep the svntbesiaer
on frequency. For this reason, the
board is installed in a shielded case on
the chassis, and is the only board
without IC sockets.

Soldering work on the circuit
boards must be done carefully. Take
your time, and save hours of trouble
shoot ing problems later. After each
board is complete, examine your work
carefully for solder bridges, cold
joints. etc. After a careful visual
check of each board (preferably using
Heath's x-rav views from the assem
bly manual), installation is eccom
plished with lock washers and nuts.

The next step is to plug all those
beau ti ful PCB pins into the posts on
each board. You'd never think you'd
be glad to see another one of t hose
pins after you finish soldering them
all, but they really are fantastic. You
should, however, be careful to route
all wires from the harness in th eir
correct positions, or you may find
yourself tak ing apart half the radio to
fix a minor mistake. Pay special etten
non to wires going around the speaker
assembly and see to it they are routed
straight back and under the VCO
shield. This will make for easier
hookup later between the synthesizer
and receiver boards. Also be careful
when installing the VCO board on its
mounting posts. The six 1%" wires
t hat go to the coupling capacitors on
the shield could very easily get
pinched. Try to route them on a
smooth path out from between the
board and shield. One more point on
t he VCO board: Be sure the insulation

tained in the HW-2036 kit. Heath only
packs the hardware you need to build
and install each individu al circuit
board or assembly. Especially fragile
parts (like the 2036's signal strength/
relative power meter) are packed in
stvrcfoam- lined boxes to insure safe
deliw ry. If you' re like me and like to
peek ahead a little and see what all the
parts look like, you'll also find the 2
final transistors in the power amplifier
pack, which supply a minimum out
put of 10 Watts to the antenna.

The assembly manual is typically
Heath - very clear and concise. Each
part is clearly identified, and another
great help is the scales Heath has
printed on the bottom of each page
whose steps require a measurement.

Heath does not stop its design work
with the production of new gear.
Instead, a constant updating process
takes place, with ownel'1 kept abreast
of what's happening. In the case of
the 2036, fou r pages of corrections
are sent along, with substitute parts
included. The builder merely changes
a few values in the assembly instruc
tions, and tapes new pages over the
existing ones - then you're all set to
begin work .

During assembly, I did not use any
special method for parts sorting. Since
each board package was opened one at
a time, the parts could all be laid out
on the work surface. I grouped all the
common value capacitors together,
the same resistors, and so on lno
reason for the tradi tional cookie tins
or pie pans!).

The first step in assembly of the
2036 is the installation of scores of
printed circuit board pins (PCB pins)
on each lead extending from the
wiring harnl!'SS. This is quite tedious
work, especially when the majority of
the pins must then be wrapped in
heat-shnnkable tubing. Once installed,
however, the pins make for simple
interconnection of the PC boards
during final assembly and testing.
Heath supplies a small alligator clip to
hold the PCB pins upright, so you can
place t he wire right into the end of
the pin, then apply heat and solder. I
found it much easier and faster to
make sure t he wire to be inserted was
tinned first, followed by heating the
pin and melting a small amount of
solder into it. Using that procedure, it
takes a very small time interval to

place each wire in a pin, appl y a small

HEATH HW·2036 2 METER
TRANSCEI VER

In JUSt about every endeavor there
seems to be a "people's machine" 
be it a Model T, a Volkswagen, a
"Benton Harbor lunchbox," or a small
portable TV. Utility these days de
mands a television and for most folks,
a car. For hams these days, utility
means 2m VHF gear, and the prices
are getting lower and lower.

Heathkit got sterted with, among
other things, amateur radio kits.
Heath earned its reputation with
DX-4Os, AT·ls, OX·100s, and the
comlulnY's famous 5B line of tube
transmitters and receivers. On the
VHF side, Heath started OUt with the
"Iunchboxes" for 6 and 2 meters, the
"Sixer" and "Twoer" as they were
known. With the advent of FM came
the HW-202, a crystal·controlled radio
known for its high audio quality.
Heath's first synthesized 2m rig W8$

introduced in 1975.
The HW·2026, as it was known,

sold quickly, but problems developed,
lind Heath became the only manufac
turer on record to stage Il full refund
racall. Every 2026 customer was
offered Il full refund, and first crack at
the rig's successor. A year later the
new radio W8$ ready, and somehow
Heath had managed to get the price
even lowerl Suggested retail for the
HW·2036 is $269.95.

The 2036 has gained quick national
acceptance, just like its predecessor,
and there have been no reports of
probillms. The 2036 works fine.

When we first got a 100* at the new
radio, it had already been assembied
Ilt the Heath factory. Operating
impressions were reported in January
'77 73, so it only seemed proper to
follow up with a construction review.

Upon arrival of the kit, I tore into
t he box, anxious to begin construe
tion. There is no wasted space in the
shipping carton; sub-packs and chassis
parts are interlocked with the rest to
form a cushion, an effective one since
all parts came th rough FB. Chassis
parts were in the bottom of the
carton; the microphone was in a
separate pack, as were the five circuit
boards. The Heath method of sub
packaging makes parts sorting an
uncomplicated procedure; you can bet
it would have been pure joy counting
and sorting some 1,241 parts con·

Past the /l8/fway point in construction o f the HW·2036. Note the Hearh
assembly manual and fold-outs .

Partial assembly o f the HW·2036 from ifflother view, with S(;OTft of PCB pins
running off the wiring harness.
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Close ·up of the Venus C1 camera. It will handle bo th fast and slow scan, and
can be operared in horizontal or vertical termer.

3 {this channel is preset at the facto ry,
but any channel between 2 and 6 can
be sen. and pressed the butto n on the
camera back which switches from
video to rI output. Just like t hat,
t here was a blu rry pictu re on the
screen of the TV. I adjusted the focus
and whammo! There was a fantastic
picture. No soldering, no fooling with
controls! It was a 15 minu te process.

The next step was slow scan, and
this I " knew" would take some time. 1
rotated t he camera 90 degrees, as is
necessa rv when changing from fast to
slow scan . This puts the slow scan
controls on the top of the camera. I
made sure the image wes focused on
fast scan, then I switched the rocker
switch to slow scan. I rotated the
frame control to full frame. Then
came a very impressive procedure
wh ich is out lined in the inst ruction
boo k. I set t he mode switch on the
monitor to "accu sync" and tu rned on
t he bar generator on the camera. I
then rotated the contrast control on
t he camera fully clockwise and ad
justed t he brightness co ntrol so that
the d isplay on the monitor clipped
equally on the top and bottom. I then
adjusted the contrast cont rol un til
there was little or no clipping. Then I
turned the monitor back to operate,
touched up the brightness and con
trast on t he monitor, and there it was!
A perfectly adjusted clea r slow scan
picture form ing right before my eyes.
A five minute process from fast scan
to slow scan!

I just couidn't believe it was that
simple. Over the course of the even
ing, instead of soldering and syncing, I
was having fun . I made tapes of
various pictures and played them
back. I let the kids put on thei r own
TV show w ith the fast scan. I just
couldn't wait for the weekend to try
it out on 20 meters.

The weekend f inally came and I
was set. I had t he TV equ ipment
interface d to my rig and was ready to
go. First I just listened and copied
signa ls. Perfect copy on clear signals I
recorded and late r reviewed. At last it
was t ime for me to try my hand at
sending pictures. I listened around
14.230 MHz until I picked up a
sta tion in Flo rida. After a brief ex 
planation that this was my first SSTV
OSO. I sent my first picture. The
report was excellent and I was on my
way. I spent the rest of the afternoon
having fun again.

My one regret is that t here is not
very much ATV activity here in New
Hampshire , but ' am trying to stimu·
late some interest so I can use this
camera on VHF.

In that one evening, my who le idea
of amateur TV, be it slow or fast scan,
changed. I learned you do no t have to
be a video technic ian to enjoy its
rewards and, if you use the right
equipment, the results are very im
pressive. It has made a believe r out of
me and I hope to enjoy many years at
t his facet of our hobby.

The Venus camera and monitor
wou id be an excellent choice for
anyone interested in amateur TV, be
he a newcomer or old-timer. Maybe
someday we'll have a aso and you
can copy my ptx.

Venus Cl Slow Scan/Fast Scan

VENUSSCIENT IF,C INC.
c t CAMERA SLOW SCAN/

FAST SCAN AND SS2
SLOW SCAN TV MONITOR

Not being reall y involved with
SSTV, I was hesitant to accept the
assignment to test and review Venus
Scientific's Cl Slow Scan/Fast Scan
Camera and 552 Slow Scan TV Moni·
to r. In fact. up until that time, I was
not very impressed with any of the
slow scan systems I had seen.

I reluctantly carried the equipment
home into the shack. I o pened the
boxes wit h all intentions of spending
the remainder of t he evening soldering
wires and adjusting sync contro ls. As I
opened the first carton, what ap
peared was a 4-3/4" K 10" K 5'f.," bOK
with a lens on one end. It was the Cl
Camera. Along the top were the slow
scan controls (three kno bs and three
rocker switches). The knobs control
the cont rast. br ightness, and framing.
The roc ker switches are for the bar
gene rator, mode (fast or slow scan}
selection, and positive/negative image.
On t he rear panel there was a siK pin
male Jones plug. a focus control , an
outpu t socket , a power switch, and an
ac power cord. An accesso ry cable,
video cable. and inst ruction manuals
were included in the carton.

The other OO K contained the SS2
Slow Scan Monitor. The monitor
measu res 10 ·3/4" K 12" K 5" . The
front of the monitor, besides contain
ing the screen, has five controls. These
are for brightness, contras t. power
o If / rece ive r / t a p e / ca m era , accu
svnc/re-sce«, and voice/v ideo. The
back panel contains sockets fo r inputs
from a slow scan camera, a receiver, a
tape dock, a microphone, and a tele
phone line . There are outputs for a
tape dock, the transmitter micro phone
input, and 115 V ac. An accessory
socket is also provided.

This brought me to the realization
that I would no t be in for a night of
soldering. The accessory cable con 
nects the 6 pin Jones plug on t he
camera to the accessory socket on the
back of the monitor. I did t his and
plugged t he un its into my household
current . I turned the monitor on first
(as was specified in the instructions!.
and then the camera. I connected a
cable f ro m the rf output of the
came ra to the antenna terminals of
my TV set. tu rned the set to channel

-

Paul Hebert WAl VJ I
Keene NH

mounted far enough above the
switches so as no t to interfe re with
their operation.

Normally, Keene NH, being the
valley it is, is not what you'd call an
outstanding VHF location. But with
the 2036 and a CushCraft Ringo
Ranger antenna up 30 feet, I could
work 04-64 in Waltham MA (just
outside Boston) regularly. In my
judgment, the receiver is qui te hot,
and certainly consistent with Heath's
claim of .5 uV for 12 d B SINAD. A
great addition to the r ig is a sub
audible to ne encoder which can be set
up for three different to nes for
repeate r access.

If you run across a problem with
the synthesizer not locking when you
bring t he rig out into the cold car, try
tweaking the synthesizer in a colder
atmosphere. A fellow on t he Malden
MA 19·79 machine suggested t he
above after his problems with t he
cold.

Three other stations running
HW·2036s were contacted almost
immediately after construction was
finished . They all raved about the
radio and had experienced no major
problems in assembly. Perfor mance of
the HW-2036 over the last month and
a half has been very consistent with
what you'd expect on the basis of
company specifications. And the fact
that any problems down the road
won't force me to send the rig back to
the factory is a good feeling - since I
built my rig. I' m not afraid to tear
into it. How many of you can say
that?

Lighting mod, as described in the tex t,
for the Heath HW·2036.

Thf/ complete Vf/nus SSTV outfit. The
camera h~ a built-in slow scan bar
generator; the monitor is available
either~ a kit or factory assembled.

the bOKto making the first aso.
If t he re's one failing of the Heath

2036, it 's the lock of dial lighting on
the thumbwheel switches used for
frequency selection. One solution
would be to drill a mounting hole into
the front panel. just over the switches.
That may be less attract ive than an
outboard mount, to minimize damage
to the radio, especially if the illumina
tion solution is attempted after ccn
struction is complete. With the help of
W1ZAW. we came up with an out
board solution requiring no drilling
and no circuit modifications.

All you need is a one inch ptece of
polystyrene (color doesn't matter), a
Sylvania type 12ES 12 V bulb, and
some Eastman Kodak type 910
cement, If you want to use a 6 V bulb
(Sylvania 6ES!. we suggest a 47 Ohm
'f., Watt resisto r.

To install the dial light , remove t he
top and bottom covers per Heath's
inst ructions. Then remove the upper
right·hand mounting screw, washer,
and bolt from the thumbwheel switch
assembly. Using number 20 insulated
wire, color keyed for B+ and gro und,
solder the leads onto the bulb as close
to t he base as possible. (Be careful to
avoid shorts at this point.} Run the
leads through the front panel (using
the-now empty switch assembly screw
hole} and dress the wire-s across the
top of the switch assembly case.
Solder ground to the tugs on top of
the VCO board case, and the B+ lead
to the 12 V line running between the
synthesizer lock and signal indicator
LEOs. This completes the wiring.

To mount the dial light, first glue
the polystyrene strip (centered) above
the thumb switch assembly on the
front panel , Be e-specially careful not
to 98t any of the type 910 giue onto
your fingers o r hands - Eastman says
surgery has been necessary in cases
where people ended up gluing their
fingers together! NeKt, glue the bul b
(as shown in the photograph) onto t he
pol ystyrene, making sure that the
bulb protrudes at least 'f., inch beyond
the front panel. Finally, tape (with
electrical or mystic tape) over the top
and front of the bulb to direct the
light downwards to wards the switche-s.

Heath d id choose very bright mark
ings for the calibrations on the thumb·
wheels, so it isn't necessary to get a
great deal of light on them for il·
lumination. Shoot for the least posst
ble light necessary to prolong the life
of t he bulb. Another point to watch is
t hat t he bulb and its wiring leads are

aa



The Bearcat 210 programmable scanner.
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bands, there is a selectable two second
scan delay that permits t he listener to
hear all the excitement and prevent
missing t ransmissions when "calls"
and "answers" are on the same t re
quencv. A push-burton lockout
feature alloW'S selective skipping of
those channels not of current interest.
Other features include 11 7 V ac or
13.8 V de. a large front speaker with 2
Watts rms output, slope front for easy
p ro grammmg and vehicular use,
patented track t uning, tone bypass,
and many of the traditional features
that have made see-cat scanners the
most sophisticated ones at Com
munications Electronics. The Bearcat
210 covers 32-50 MHz, 146-174 MHz,
and 41 6·512 MHz, with a sensitivity
of 0.6 uV for 12 dB SIN AD on low
and high bands.

The Communications Electronics
Bearcat 2 10 is mail order priced at
$319.95, and CE still offers thei r
unique "guaranteed lowest price"
sales policy. You can place a tete
phone order on their toll free USA 24
hour order line 800·521 ·4414 and
charge it to a BankAmericard or
Mastercharge. In Michigan and outside
the USA dial 313-994-4441 . To order
by mail, or for a free catalog including
a fou r page full color brochure de
scribing the Bee-cat 210 as well as
CE's ot her e lectronic products, write:
Communica tions Electronics, P.O.
Box ' 002, Dept. RS·3, Ann Arbor,
Michigan 48 106 USA.

nrrv HANDBOOK
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OK MACHINE AND TOOL
CORPO RATIO N'S

HOBBY·WRAP TOOL
If you have ever built a micropro

cessor k.it, or any other complex
digital device, you know soldering is
not the ideal way to ma ke hundreds
of interconnections. The technique of
"wire-wrapping" allows easy circuit
construct ion, and when the inevitable
m istake occurs, it is a simple process

The OK Machine and Tool Corpora·
tion Hobby-Wrap Tool.

ing help if I had any problems. A nice
gesture.

For those loo king for a unit that
will perform as stated, t he Hufco
Oigi-Oial seems to be the answer from
all points of view. Priced at $39.95 for
the kit, and $49.95 assembled,
shipping charges paid, it is available
from Hutco, P. O. Box 357, Provo,
Utah 84601.

COMMUNICATIONS ELECTRONICS
INTRODUCES THE BEARCAT 210

Communications Electronics has in-
troduced its new 5 band, push·button,
programm able, crvstat-ress super
synthesized scanner. Named the Bear
cat 210, th is uniq ue scanning instru
ment gives the user push·button access
to more t han 16,000 different fre
quencies including 2 meters and the
entire 3/4 meter amateur band.

The Communications Electronics
Bearcat 210 is literally packed with
exclusive space age electronic advance
ments and featu res. Completely
synthesized circu it ry, including Bear
cat custom des igned integrated cir
cuits, ma k.es possible lower cost and
higher re liability.

The user never n'*lds to worry
about buying crystals. The synthesizer
circuitry permits one to enter or
change an y ten frequencies in a matter
of seconds. The unit will then scan
those frequencies at a rate of 20
channels per second. A large digital
input and readout display allows the
operator to see the frequencies he has
selected, as we ll as t he frequencies
currently being broadcast. Ro ll ing
zeros on the large LEO display, a
Beercat exclusive, also indicate chan'
nels being scanned.

The search featu re on t he 8earcat
2 10 is fantastic! With t his feature, you
can locate and identi fy t he fre
quencies that are currently in use by
reading the frequency directly fro m
the seven segment LEO readout. This
makes this scanner ideal for d is
covering those "hidden" or nonpub·
lished frequ encies.

In addi tion to an automatic Ire
quency search feat ure which allows
t he operator to listen to selected
segments of the diffe rent frequ ency

A. A. Wicks W6SWZ
Agoura CA

side of the board. On the board I
received, t wo trans istors had the same
board designation, but this created no
problem because bot h transistors were
of the same type.

Parts in the kit are of premium
quality. Four similar encapsulated
inductances are marked in micro
hen ries in t he standard color code,
which makes any errors in the instal
lation of these practically impossible.

The instruct ions accompanying the
kit are very extensive and complete.
considering the size of t he kit . How
ever, t his is certainly not a detraction,
because everyone of the 16 pages is
helpful, providing as it does . theory of
operation, parts list , assembly tnsnuc
rtons, tune-up, many diagrams, etc.
One photograph, which has aoouce
tion only to anyone who is using the
adaptor with one of Hufco's counters,
has not reproduced mil. The circuit
d iagram of the unit inclu des all In ter
mation ever needed for servicing, such
as exact normal voltages at every
component operating point , all values,
all designators, and all external coo
nections.

A problem became apparent with
my adaptor at t urn-on t ime. Trouble
shooting t he unit using the excellent
schemat ic voltage references quickly
identified an FET as the culprit. It is
enti rely possible that this was zapped
during handling (even though this
device is diode-protected), as the
humidity at the time was around 10%
and static charges easily accumulated,
which only emphasizes t he need for
care in handling these devices.

A note to Hufcc brought an
immediate rep lacement in the next
mail. Following installation of the
new FET, no fu rthe r problems were
encountered, and, after putting the
VXO on frequency, installation to the
VFO was simple. Instal iation for each
transceiver make is a litt le different,
but the manual clearly describes
hook-up for all cu rrently popular
transceivers. Power supply circuitry is
part of the Digi·Oial board assembly,
so that the only external requirements
are 6.3 volts ac. Five volts lk may be
used directly if desired.

About a month alter receiving the
kit, I was pleasantly surprised to
rece ive a postcard from Hufco ho ping
that I had t he kit working and otter-

Rich Force WB1ASL
Associate Editor

Hutco's Dig/·Dial Adaptor.

HUFCO DIGI-DIAL ADAPTOR
Hetcc of Provo, Utah. has come up

with a neat litt le device for hams who
have a co unter and would li ke to use
it fo r transceive r d irect frequency
readout.

Known as the Digi-Dial Adapto r,
this unit heterodynes the output from
the transce ive r variable frequency
oscillator IVFOI wit h a variable
crystal oscillator lVXO) frequency
generated in the Digi-Dial Adapto r. to
produce a 2.0 to 2.5 MHz frequency
for the inp ut of a digital frequency
counter. The VFO must gene rate a
frequency of 5.0 to 5.5 MHz. The
actual readout of the frequency
counter will depend upon the number
of digital readouts available, but there
must be enough to permit 2.CXXl to
2.500 MHz to appear, in order t o be
useful . The first digit (2) is ignored.
and the reading 000 to 500 represents,
directly in kHz, the frequency being
received or transmitted fo r any arne
teur band, with some over-coverage.
For instance, assuming the bandswitch
was set for 14.0 MHz, the frequency
will be understood as reading from
14.000 to 14.500, but will appear as
2.000 to 2.500.

The circuit of the Digi-Dial Adaptor
accommodates eit her VFOs t hat
compensate for upper and lower side
band shift (such as Heathkit ), or those
that do not.

Prior to purchasing the Digi·Dial
Adaptor, I inqui red of Hutcc regard·
ing whether or not the unit wou ld
operate with my particular transceiver
_ a Heat hkit SB· l0 1. A very prompt
personal reply from Jim Huffman
WA7SCB assured me that it would,
and 1 placed an order. Within days I
received a card telling me that ship
ment would be made in about a week ,
and sure enough, it arr ived on sched
ule.

From th e very start, I was pleased
with the production of this kit. All
parts, including the circuit board,
were enclosed in one plastic pack,
with the ind ividual items of a similar
nature grouped so that it was very
easy to check.

The board is excellent - with a
good commercial etch and outstand·
ing plating characte rist ics, soldering is
a breeze. Drilling is perfect , and t he
component side is screened for atl
component identities.

Important connection points are
additionally ident ified on the etched

Camera $385; Venus 552 Moni tor Kit,
5235; wired, $285, Venus Scientific
trc.. 399 Smith Street, Farmingdale
NY 11735.
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Palomar Engintlf!fS rf matching ffartSformer for US~ wirh verrical anrenfUlS.

RF TRANSFOR MER MATCHES
VERTICAL ANTENNAS

Palomar Engi~ has introduced a
wideband rf t ransformer rated at 5 kW
PEP (2 kW CW CCSlfrom 1-30 MHz.
Taps are p rovided to match SO Ohm
coaxial cable to 32, 2B, 2 2, 18, 12, 8,
or 5 Oh m antennas. The trans former
is unbalanced-to .unhalenced for use
with short vertical and whip antennas.

Quarte r wave antennas or short
verticals that have been resonated
with loading coils can be matched to
SO Ohm coallial cable by selecting the
proper tap on the rf transformer. In
many cases, the transformer can be
used instead of an antenna tuner. It is
much smaller than a tuner of equiv
alent power handling capability, is less
e",pensivt!. and is more efficient. It has
par t icula. application to phased
vertical directional ar rBy.

The trans former is wound with
teflo n insulated wire on an rf fe rrite
toro id core. has UHF (SD·2391 ceo
nectors, and is epOKY encapsulated in
a white PVC case so that it can be
used in any climate. l oss through the
transforme r is less than 0. 1 d B. Size is
3W· diameter and 2%" high. Price is
S42.50 postpaid in U.S. and Canada.
For additional information, write to
Palomar Engineers. P.O. Box 455,
EliCondido CA 92025.

uniform, '·gas-tight·· connection. OK
Machine and Tool Corporation, 3455
Conner Street, 8rOfJ)( NY 10475.

O.K. Tool'S
SPEED·WRAP TOOL

The new G200/R3278 Speed·Wrap
Tool is designed to produce $Olderless
wire-wrapped connections by merely
squeezing the trigger. The hardened
steel work ing parts ensure long life
and troublet ree serv ice. It is enclosed
in Lexan (T rademark of General Elec
t ric Company) housing. enabling the
tool to Ire light in weight. an d is
designed fo r production line and field
service use in t he electronic, tetecce
munica lions. and appliance industries.
For 22·30 AWG.

Wire-_lPPing provides a positi....

1977 AMATEUR RAD IO
EaUIPMENT DIRECTORY

The most complete bu~'s guide
e-.er on amateur radio equipment has
been published by Kengore Corpora
tion. Over 130 pages and 70 different
manufactu rer /d istribu to r listings are
included. along with one element
t raditionally missing from product ads
_ list p rices. Recent jetters to lhe
editor would indicate some frustrat ion
with the lack of prices in manufac
turers ' ads. and t he ' 77 equipment
directo ry is bound to go a long way
towards plugging the information gap.
Not only are prices inc luded. b ut each
product is well illustrated with a
pho to!J'aph and the most comp let e
listing o f soecifications possible. Many
of the pages will be fam il iar 10 reader1
of 73. since t he publisher used a large
number of ads and manufactu~'

brochures that have appeared in lhe
various magazines. In all cases.
Kengcne has added the prioes and,
where necessary, additional informa
tion that may have been missing from
the original. The '971 Amateur RMJio
Equipment Directory sells for $2.95
and will undoubtedly be in demand
a mong hams and would-be hams,
whether their interest is horse trading.
buying, or just drooling oV{!r what
gear they 'd like to have. (The di rec
to ry may not Ire too popu lar among
wives, parents, or others conce rned
about amateu rs spending money.) The
directory is avai lable ITom Kengo~

Corp.• W2TGH Ediror /Pub lisM r, 9
~ A~lJI!'. K~ndatl Park NJ
08824.

center conductor is fea tured with
manual or production ferrules avail·
able along with production tools. The
model 72·F designates a completely
solder less, field-assemblable unit
intended for sale through the Gold
line national distributor $¥Stern. Gold
line designs and produces a complete
line of accessories for the CB, ham
and marine radio markets. Gold Line
Connector, tnc., P.O. 80)( 893. EMf
Norwalk CT 06855, (2031853·1211.

8RAMMAll BARRELS

Vario us locking dev ices are evall
ab le to prevent the ripping·o lf of yo ur
t ransceiver, stereo. etc. But as some
one has said. ,.A lock only kee ps ou t
an honest man" - and th is applies to
any of lhese dfNices when confronted
by a detl!'fmined thief who has plenty
of time.

Now there is a lock ilYailabie which
probably makes the rip-off about as
toUogh as pos;sible fo r any thief. De
signed originally for CB transceivt!f'$. it
may be used equally as _II for any
bracket·mounted amateu r tranKeiver,
stereo radio. or cartridge/cassette
player.

Incidentally, most insurance
companies will insure a mobile rad io
whic h is locked in. without app lying
t he addi tional premi um fo r "CB/S
t rack."

Several unique design fea tures have
been included in this rather simple
locking dfNice. known as lhe Bram
mall Barrels. As shown in the photo
graph, a tapered cylinder fits DYer the
hole for each of two of the mounting
screws. which are replaced. After
tightening the screw,;, the barrel lock
including key is inserted in each of
the cylinders, and, once the key is
removed. the lock barrels prevent
access to the screws on each side of
the mounting bracket.

The pu rpose of th e tapered barrel is
to prevent a thief from breaking off
the barre ls with a pipe - a frequent
method of stealing a un it with non
tapered similar loc ks. The manufac
turer claims a unique preventative to
another act of thievery whereby the
chief inserts a screwdriver in the key
slot and worl<.s the barrel off. Because
Brammall Barrels cylinderl $pin frel!ly
once installed, the barrels cannol be
t .....sted off. Each key is individually
keyed to the lock with which it is
supplied. thus making the pos;sibility
of duplica te keys from the manufac
turer almost non-existen t.

At $9.9 5 a set, the Brammall Bar
rels provide about the least costly
form of theft insurance available
today. They are available in most CB,
amateur. and hi·fi outlets. Manu·
fect ured by 8rammall, Inc.• 80)( 208.
Angola. Indiana 46703.

A. A. Wides W6S'NZ
Agoura CA

Gold Lin, Model No. 72.

NEW HAMTRONICS CATALOG
A PA/preamp unit for 2 meter

Wlllkie-talkie5. 6 new test probe kits.
and a VHF FM receiver kit model are
featured in the new Hamtronics cata
tog. The 24 page edition conta ins a
wealth of gear, including UHF FM
receiver and transmi tter kits, scanner
ada pt ers. multichannel adapters, and a
vast ar ray of ac power supplies. To
receive your copy. write Hamt ronics,
trc., 182 Belmont Road, Rochester
NY 14612. It's youf'$for an SASE.

John w. Moln. WB2ZCF
E"'8Cutive Editor

Gold Line Mod, 1No. 72-F.

to disconnect and rewire the of
fending cceoecncn. A weeial wire
_ap tool is required to correctly and
~urely "attech" the wire to IC sock
eu. These tools r.. from simple
h¥ld-operated dfNices that are useful
for IIerf small jobs all the way to
bulky ac-operated devices with the
"*Xilled power cord.

The best approach to wire-wrap·
ping is the Hob by·Wl3p Tool. manu·
factured by the OK Machine and Tool
Corporation. This wrapping tool is
motor driven for ease of use, yet is
battery operated. e liminating the tra il
ing power cord. The device is powered
by two size "C" cells, and weighs only
11 ounces. The wire bit accepts stan
dard 30 AWG wire for .025 inch
square DIP stakes. The bit produces
the "modified" wrllP. which wraps a
two tum layer of insulation around
the stake for complete mechanical
5l!Curity. I used the tool to WfllP a
CPU board and found it • pleasure to
ute. Each -lIP was uniform, and the
battery-powered motor allowed corn
plete fle",ibility when maneu..ering in-
to t ight cornef'$ on the board. The
battery lasted for t he entire session.
The best feature of the rugged Ho b
by·Wrap Tool, ho wew r, is t he p rice.
Th e device is available for $34.95.
which puts professional wire·wrapping
within the means of evt!ry serious
hobbyist. OK Machine and Tool cor
poration, 3455 Conntl1" St., eroo» NY
10475.

SOLDERlESS, CABl E·MOUNT ED
FEMALE UHF S ERIES

CONNECTOR
A new "jn- Line" 50-239 type

connector for both OEM and field
application use has been introduced
by Gold Lire. the nation's largest
manufacturer of CB eccessones.

A Gold Une spokesman said that
the uni ts are ava ilable for RG-SB/U
type cable in both bulk for OEM use
and single packaged fo r the dist rib u
tors' shelves. The No. 72 series ccn
nectar eliminates the need for double
female splice connectors (Pl-258)
when additional cable lengths are
required. A unique crimping of the

40



Don't sacrifice maximum power output
and high efficiency for Iinearazation. The
BLUE LINE offers you t he best of both
designs. The BLU E LIN E amplifiers are
engineered using the latest state of t he
art stripline techno logy. This design tech
nology means efficient broad band output
with a very high degree of mechanical
stability.

Vhf ens neerjns is the only name
you have to remember when it comes to
VHF or UH F amplifiers, just look at the
variety available.

POW E R POWE R W I R E D A ND

MODEL F REOU E N C Y EM ISSI ON I N PUT OUTP UT T EST ED PR IC E

BLB3! 150 4 5· 55M Hl CW · F M-SS B/ AM SW 15 0 W TBA

BLC 10 /70 140·1 60MH l eW- FM-SSB/AM ' OW TOW 139,95

BLe 2/70 14 0 ·1 6 0M Hl eW·FM·SSB/AM 2W TOW 159.95

BLC 1011 5 0 140·160MHl CW·FM·SSB/AM 'OW 1 50 W 2 59.95

BLe 30/150 14 0 -1 6 0 M Hl eW-FM·SSB!AM SOW 150W 239.95

BLD 2/60 220·230MHl CW·FM-SSB/AM 2W BOW 1 59 .9 5

BL0 10/60 220·230MH l eW ·FM-SSB/AM WW BOW 13 9 .9 5

BLD 10/ 120 220·230MHl eW·FM·SSB/AM ' OW 12 0 W 2 59.95

BLE 10 / 4 0 420·470MH l CW·FM-SSB/AM ' OW 40W 13 9 .9 5

BL E 2/40 420-470MHl eW·FM·SSB/AM 2W 40W 1 59 .9 5

B LE 30/ 80 420-470 eW-FM-SSB/AM SOW SOW 2 59.95

B LE 10 / 8 0 420·470 eW·FM-SSB/AM ' OW SOW 289.9 5

Don't f orget ou r popular PA 2 50 1 and PA·4010 at $74.95 (wir ad and tested ) $59.9 5 { K ' t )

Ex port prices sligh tly higher. Prices subject to change.

AV AIL AB L E AT THES E D EALE RS :

FEATURES

e H igh eff i ciency m eans low current

drain.
e Broad band design (n o tuning ).
e Direct 12 volt DC ope".tion .
e Indicstor lamps for On/Off and

FM/SSB.
e nerav switching (allows yo u t o

put ampHfier in Dr out of d rc u it
at the fHp of a switch ).

e Insertion loSS of less then 1 d B.
• O n e year l im it ed war r ant y o n

parts and labo r .
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I want some Ham Help on code. I
would like to get wit h SOfTIe lady,
man, o r boy who wan ts pra:t ice on
code. I have been off the li r 26 yhrs
- had a Novice. then a Technic ian
license for over 20 years. I tlad a heart
attack a few yean ago and the lieeme
lapsed. Then in 1976, on April 6. I got
another Novice license. Up to date, I
have had one contact on 15m _

different languages I've learned, so I'm
beginning to th ink there is a gimmick
or something . . . Any information
you may give me would be ap·
preciated. I'm a subscriber 10 your
mag and enjoy it very much!

Robert C. Norton
3162 So. Hanson Ave.
Mil waukee WI 53207

This is the former RAES /LU2AX,
about to make a corneb<lck IS a W6 or
1<6. Coming close to my 74th birth
day , the one who was "bi tten" by the
radio oog back in 1922 must go back
to " pound the bnm" ftllen if now the
·brass" isa Ten-Tee RI<·20A).

I am about to start trying for my
American license. So I am Ih inking
defini tely in terms of equipment. To
begin with I have gonen , Hallicraft·
en 5R·150: yes, one of tho.
"orphans." In reception it is work ing
beautifully on the lhree indoor
half-wave dipoles thai I have set in the
camera-room of " PHOTOG," my
"studio" here in San Jose. BUT .•. I
haven 't been able to secure a copy of
the instruction manual for that
t ransceiver.

I wonder if 73 can guide me to
obtain one, eilher original or a photo
static copy. I am a b it lazy to start
tracing each and every circui t and
pre fer to b uy a manual.

By t he way, here is an idea fo r a
possible addition to your "line" o f
tapes for rad io amateurs: Ho w about a
two-tone short one for tuning S5B
transmitters?

An "old dog" in this metter o f
rad io p ublicatio ns (I was first Tech
n ica l Ed it o r fo r A rgentina'.
"R EV I5TA TELEGRAF ICA"), I
most certain ly do apprec iate your
efforts to make 13 one of the best of
its kind in the world. It is a real
pleasure to see the work of a real
"pro" and this last '·Holiday 19 76"
edition is TOPS.

May 19 77 be good to you and to
your magazine. You most trt.l ly d.
serve the reputation already atta ined
in "hamdom"l

PS. I hope that your 14 and 21 wpm
tapes will "unrest" my code to take
me up to an " Ext ra" somet ime soon.

I need information on the SSR-4
receiver that coven the 50-200 MHz
~"9'.

Segundo P.1. Acuna
142 Grlharn Aw . _5

San Jose CA 95110

F.G. Senk8f K40KO
436 w.n_ Driw

Charleston SC 29412

Try rhe 73 code COUfSe$. Bob. Thou·
SofInds of delirious /18m, will arlPst to
rheir value. - Ed.

Fir" of ell, I want to let you know
I think your mlgll.Zine is great. Just
can't wait unt il the first issue of
Kilobaud .rilles. I .Iready take Byte.
so with the tlll'O magazines, plus the
I/O .rticles in 13, I should be able to
digest enoult"o info on computers. I'm
still in the studying ph.- of comput·
en; my Navy sal-v IIl'On't .lIow me to
purchase one . I'll solw that problem
about a year from now.

Also, I _nt t o thank WA9VFG for
his .-ticle in the Holiday issue. I do a
lot o f dl!signing using 1Cs, and his
method has really saved me some
hlBlldaches on my latest project. Wish I
had known 01 it earlier. {While on t he
subject of ICs. if anyone in the Jack·
sonville arM needs help with digital
logic, especi.lly TIl.. get in touch
wit h me.l

I'm not. ham yet . I' m working on
code now. Will attempt to get my
General license in April when the nellt
e llams arll given in Jacksonville. I
already have my first class phone
t icket, so I'm not anlicipating any
problems with tke th eory section.

Now for my appeal for he lp. I
would like to correspond with anyone
who is interested in t he 1750 meter
band (160· 190 kHz !. I'm really need
ing so me entenna ideas. The FCC rules
and regs o n th is band are few . Anyone
want ing to know them, send me a
5ASE aod I' ll be hap py to rep ly. I
don't expect to be able to establish a
reliable net on th is band, but the
experimentation should be fun. Any
pioneer spirits leh out there?

Jim Amer
BOll 268

Fleet Electronics
Calibration La b

U.s. NiI'I.1 Sta tion
Meyport FL 32228

Plene inform the writer just how
he C¥I INrn the Morse codel I have
purchMed records, tlpes, and that
Cll5sette that the ARRL puts out with
no resu lts. I undemand that a 9 yea
old can learn the code in a couple of
weeks. but I'm li(l years o ld and haw
been at this for the last four months. 1
know the code, but I just can 't~iw

it. I'w signed up for I radio operating
course .t one o f the colleges here in
Mil_ukee.

I've never had Irouble with the

wish to operate is 4.045 MHz, so I
need about 50 kHz outside of the 80
meter ham rad io band. What I would
like to know is if there have been any
articles on using t he 58·303 and
5B·401 o r the SB·301 and 58-40 1 on
Navy MARS frequencies [o utside of
the amateur bandsl . If not. can you
please give me some idea of how to go
about changing the equipment to
operate outside of the 80 meter ama
teur rad io bands.?

Ewerett C. Bollin WAJDVO
2543 Perring Manor Road

Baltimore MD 21234

1 would like to get in touch with
other amateurs using MTIY (Mo rse
teletype decoders and keyboards l for
possible net activily. Thank you.

Mike Stone WBtOCO
1110 hst 4th 5t.
CYr"'t IA 52747
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Robert Eckard K3PFU
RFO 3 BOll 162

Cogan Stat ion PA 17728

I have run into a problem. I now
have the Heath 58·301, 5B-303, and
the Heath SB-401 transmitter. What I
would like to do is to use eithe r t he
58·303 rece iver and the 58·401 trans
mitter together Itransceive] on a Navy
MA RS freq ue ncy, o r t he Heath
58·30 1 receiver with the Hea th
58-40 1 transmitter (transceive). As it
stands now, t he Heat h eq uipment wilt
only go as high as 4.00 MHz. The
Navy MARS frequ ency on which I

Lauren A. Colby
Frederick MD

00 you know where I can obta in
conversion information for the R·1S
receiver?

ci rcuit will change logic ones to
zeroes. When programming 82S2 3s.
the circuit will change zeroes to ones.

There is nothing special about the
power supplies. The 18 volts can be
derived from a variable bench supply
or from three tantem batteries con
nected in series.

To use the circuit, you set the
address switches to the word to be
programmed. You then throw 51 to
the program position and set 53 to the
bit to be pr0Qf3mmed. Momentar ily
(less then % secondl push 52. Then
retu rn 51 to the "read" posit ion and
observe the LEO to~ify that the bit
has been programmed to a one or a
zero, es the case may be.

Because this is not a factory-recom
mended circuit for the 82523. I can't
guarantee that it won't harm the
PROM. I can only say that I've uied it
on 82523s and OM8S77s and have
uperienced no difficulties. Neverthe
less, users should work slowly to avoid
excesive heat buildup, and push 52
only briefly .
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Sen L. Bennett
2656 Riwnide Drive

Costa Mew! CA 92627

You have reeentl y publ i$hed a
nu mber of ci rctJiu lor programming
the number 8223 PROM. manufac·
tured by Signet;es. Unfortunately,
Signel ics has di$Continued the 8223
and rep laced it with the 82523. If an
effo rt is made to program the 82523,
using the ci rcui ts dllSigned lor the
8223. no thing will happen. The links
just won 't blowout.

Tke Signerics Bi·Polar Memory
Book givllS a schematic for program·
ming the 82523. but it is an extremely
complicated pulse generator, using all
kinds of hard-to-get ICs.

I have experimented, and I have
found the simple circuit enclosed to
be effective in programming t he
82523. The same circuit - wh ich is
based on a design pu t out by South
west Tec hnical with some of their kits
- can also be used to program t he
DM8577 and 74 188 PROMs. When
programming DM8577 PROMs, the

This is a plea on behalf of blind
hams, at least in lhis area. I teach ham
radio at the local Braille Inuilute, and
the bl ind hams I kno..... need an audio
meter for tu ning transmitter1- Despite
about a dozen contacts 01'1 the air with
hams who know jun what is needed, I
haw yet to receive further info rma
tion.

Even though I feel' have ume time
for b uilding projects. the one art icle I
have been -'lIe to f ind in ham iniga

zj nl!$ contai ned junk bolt paru thilt no
elect ro nic supplier eould ident ify or
provide II replacement for . A com
mercial source is the most de$irlble;
however, • simple schematic com·
posed o f obtainable PlIrtS ceruinly
would be KCeptable.

Any help will be greatly appre
ciated.

Ham Help
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nobod y answers my calls, and I know
that my code is no WOr$(! th an others
that I hear call. I am 84 years old. I
call every day , but no luck so far . I
have been using a vertical antenna, but
I am going to a long single wire
antenna to see if that will ma ke a
difference. I thi nk mos t hams are on
the snobbish side , t he way they have
acted toward me. If I could get a
contact furt her away from here, it
would suit me fine, I' m hoping that
you could recommend some ham who
is having the same trouble as I neve
been having, Thanks for t he tro uble
that I am making you. I will say that
you have a great magazine.

Glenn N. Crawford W80SLV
2075 Ave. N.

Humboldt IA 50548

Last year about this time I bought
the Slow Scan Television Handbook
from the Brit ish ATV club. I decided
to build the W7ABW/0 plumbicon
camera, Aft er a great deal of trouble
getting components and making the
focus and scan co ils, I d id manage to
make up all the circuits. ma ke the
chassis, and put it all t0gether. How·
ever, the camera doesn 't work.

I wonder if there are any mistakes
in the schematics in the vaiues of the
components, As I do not have a
thorough grounding in e lect ronics, I
wouldn't be ab le to spot any mista kes.
It would a lso help greatly if I could
obta in photos of oscilloscope traces
lo r the alignment procedure, esoe
cially 50 MHz.

I would also like to know if the

Review
AN INTRODUCTION

TO MI CROCOMPUTERS
Volume II _ Some Real Products

by Adam Osborne
and Associates $12.50

This is the second, and by far the
largest (B65 pages), of Mr. Osborne 's
fou r vcturres on microcomputers. The
first volume dealt with the basic con 
cepts of comput ing in gene ral and
microcomputers in particula r. The
remaining t wo volumes are co ncerned
with the application of two spec ific
devices, t he BOBO and t he 6800, to
system l09ic design .

Each chapter of th is volume an
alyzes one of t he cu rrently available
m ic rop rocessor/m icrocomputer de
vices. Virtua lly all t he most popular
microcomputers are covered and everv
type of archi tectu re is discussed.
There a re 4-bit, B-bit, and 16-bit
machines, chip sets, single chi p
computers, and chto-snce devices. The
SOBOA. MC6BOO, ZSO, and MCS6500
are deal t wi th in t he greatest detail.
but there is st ill a wea lth of info rma
tion presented for other systems.
Many of the chapters are 60 to SO
pages long and the chapter on the
SOBOA. which is 176 pages long.
would itself ma ke a fa ir-sized boo k.

Like all of Mr. Osbo rne 's books,
t his one IS noteworthy for t he
thorough ness 01 t he presenta t ion and

t ransistors are critical. I made the
fo llowing substi tutions: 2N7 1B for
2N1711, 2N722 for 2N2907, 2N31 17
for 2N930, and 2N697 for 2N 171l .

Any help that you could give me in
getting t his camera to work correctly
would be greatly apprec iat ed.

Paul Kaminski GM3PIB
5 Tytler St.

Fo rres, Murrayshire
England IV 36 0El

I've got a problem. I just purchased
a 10-80m vertical antenna and I just
don't have the room for all the radials
needed to ma ke the antenna resonate
properly. 1 have to fit the antenna and
all 10 radials (2 for each band} on a
2B' x 52' roof.

I can't use any part of my backyard
because it is d ivided up by three sets
of o verhead power lines and three
telephone lines. The y'ard is only 30' x

30' anyway. My question is this: Can
the radials be shortened physical ly
somehow and sti ll be electrically cor
rect? The SO and 40m radials are the
real problems.

I think there are quite a few other
city dweller hams who face the same
problem I do.

Any help or suggestions fro m you
or your readers would be appreciated
by all of us. Than k you .

Ken Gustafson WB9ZPN
5 149 W. State Rd.
Burbank IL 60459

I ha~e . fo r a long while. been trying
to get hold of a copy of your article
concerning coaxial dipoles, which you

t he immense amount of detail. The
t reatment of the SOBOA is especially
remarkable. T he internal work ings of
t he BOBOA and of , all the various
accessory de~ices are explored down
to the last t railing edge of the last
waveto rm. Some of th e information
presented is simply a reprint of
ma nufacturers ' published litera ture,
but much is original. The total result
is a tru ly comprehensive anal ysis of
BO BOA microcomputer hardware and
its wo rkings.

Altho ugh t he t reatme nt of t he
BOBOA is the most extensive, it differs
from the othe r chapters only in de
gree. A ty pica l discussion covers
ewryth ing from t he pin assignments
on the chip to t he intr icacies of the
t iming for complex control tasks and
data transfers . An inst ruction list is.
o f course, provided for each device
wit h a sym bolic description of t he
operat ion executed by each instruc
tion. Insofar as is possible. t his book
tells ewrything about how a machi ne
perfo rms a given operat ion and the
status of all lines, regist ers, and de
vices before, during, and after the
operati on.

However, th is is essent ially a hard
ware book and, as such, is not of
equal value to every reader . Fo r t he
professiona l d igita l eng ineer. whether
his interest is his personal hobby or

published in June, '73. in i3 Maga
zine. I have been unsuccessful thus
far . I am therefore hereby trying to
get it "straight ' from the norse's
mouth." I intended to build a <10m
coaxial d ipole and did try one, but I
guess the calculations are incorrect, so
I would be much obl iged if you will
help me out.

As far as W2DU's rude comment
and article - forget it. I read it and
since it is a whole lot of theorizing. I
am yet to believe it until proved. Your
idea that it works has been proved and
the refore bears much merit.

Than king you and loo king fo rward
to your reply.

Dennis P. Sladen VE3DPS
17 Glenshephard Dr.
Scarboro ugh Ontario

Canada M1K4N2

As I am concerned with the in
crease of radio thefts. I am unsure of
t he proper, legal way t o mark my
equipment. The Privacy Act doesn't
allow for t he t racing of Social
Security numbers as I understand.
Instead, the idea of using driver's
license numbers has been suggested.
My driwr's license (OKLAl number is
my Social Security number. Legal
advice I ha\ll! received here overseas is
undependable at best. HELP?

Dennis Miller WB5KEA /DA1DM
PSC Box 2858

APO NY 09057

I would appreciate a transistor c ir
cuit that would give sharp. strong,
ringing pulses. I'm looking for a way

his on-the-job assignments, this should
be an invaluable reference. For t he
computer hobbyist who is not a
professional, t he value of the book is
less clear cut.

Mr. Osborne's preceding book,
Volume I of t he set. was a beginner 's
book, which assumed that t he reader
had litt le or no knowledge of digital
technology. The presentation began
wit h the basics of computers in gen·
era! and worked up t o the consider
ation of microcomputers in particular.
Volume 1I is not rea lly a continuation
of Volume I except. perhaps, for the
professional engineer looking to
master microcomputers for his job. It
is a reference book rather than a
tutorial text, and it is a reference
book fo r use on hardware design
projects.

Many hobbyists are essentially
programmers. Their basic machine was
an assembled and operational com
puter when they obtained it . Their
hardware invofverrent is the bare
minimum necessary to expand the ir
system with a new device or kit and
t hey have no desire to expand that
inte rest. They want t o use the
machine as it stands. In th is case.
there is tittle value to them in t he
det ailed analysis of internal logic and
timing.

The final decision naturally rests
with the individual. Each reader
kno~ the extent to which he is
involved with, o r wishes to be In
vorvec wit h, his microcompute r hard
ware. If there is any considerable '
involvement and if that hardware is

to use my audio sine/square wave
generator and oscilloscope to test
inductances, measu re resonant fre
quenc ies, and find values of capacl
tance in tank circuits.

John Peer
7 183 Buckthorn Dr.

Orchard Lake MI 48033

I am loo king for a design for a
burgl ar alarm system. I would like to
interface such a detection system to
an automatic d ialing unit conne.:ted
to an ordinary cassette tape recorder.

Your help in advising me of any
articles on how to build the above
system will be greatl y appreciated.

Robert E. Bunn WA0LKE
508 Porter Wagoner Blvd.

West Plains MO 65775

I am looking for information from
your readers who have modified an
IC-230 with Mu·rata CFS455E 15
pole filte rs, o r equivalent filters .

John F. Meyer WB60WP
4605 Esther St.

San Diego CA 92115

I have an HO·11 0 receiver that is
gi ~ i ng me a pain in the neck. Every
time I switch the rig from "send" to
"receive." it dri fts all ove r the place. I
checked a ll the tubes and replaced
two bad ones, It stopped doing it on
160-20 meters, but still does it on
15·6 mete rs. Any ideas?

Tom Carnket WB9RXJ
605 7th Ave

Ste rling Il 610Bl

one of t he systems trea ted in this
boo k, th en Mr. Osborne's book should
prove to be a ~aluable and frequent ly
used reference. Adam Osborne and
Associates, P.O. Box 2036, Berkeley
CA94702.

A. H. McDonough
EI Segundo CA

MOS AND SPECIAL-PURPOSE
BIPOLAR INT EGRAT ED

CIRCUITS AND RF POWER
TRAN SISTO R CIRCUIT DESIGN

Texas Instruments
Electroni cs Series,

Published by
McGraw-Hili Book Company,

$16.50
Designed a memory system fo r

your micro lately? If so, you are
aware of the timing problems, chip
selection, and interfacing involved in
such a proj ect. Next time, refer to
"MOS and Special ·Pu rpose 8ipolar
Integrated Circuits and RF Power
Transistor Circuit Design:' by the
Texas Instruments staff, This refer
ence provides design intcrmetion,
e xamples, and applications usmq
bipolar and MOS memory chips. as
well 8S details relating to t he Inter
facing of memory to the outside
worl d , namely, your computer .
Special purpose chips, such as key
board character generators. are also
d iscussed. The sect ion on r power
may not interest t he average home
computer excenmeote-, but the book
is nevertheless a useful acq uisit ion.

John Molnar WB2ZC F
73 Magazine Staff
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Shoot the Moon!

On location.

station, in operation fo r
about a year, the main techni
cal group (W3 HQT, W3HM U,
and K3BPP) had a good feel
of what a successful 432
moonbo unce station re
quired. These req uirements
are as follows:

Antenna: 26 dB; gain
minimum, field repair
able, easy to const ruct,
st urdy, easy to rotate
(azi mut h , elevation,
polari zation).
Transmitter: Straight
forward design, 1 kW
output without strain
ing, stable, rugged.
Receiver: Spares, .5
kHz B.W., 1.3 dB noise
figure at antenna, rf
filter.

Antenna
After considering man y

possible approaches, the
simplest and most conserva
tive design was used. The
antenna consisted of 16
K2R IW vagis fed in phase
through adapter power divid
ers. At the TR relay (Trans
co-Y), the power divided
equally into 4 50n outputs.
The 4 ports each fed 10'
lengths of W' foam hard line,
each of which terminated in a
4 way adapter power divider,
each of which fed 4 yagis.
Each yagi had an 8' length of
RG214 running from its Yz}"
UT1 41 balun transformer to
the power divider.

Each antenna boom split
in the middle, allowing it to
be packed in a small space.
The 16 yagis were mounted
on a double H frame made of

T he possibility of going
to South America really

seemed like a wild dream
when toying with the idea in

,..--- - - - '0 December, 19 75. This is
I abo ut the t ime th is dream

turned into a reality, With
that reality came a long list of
technical problems to solve.
This article wil l descr ibe how
most of t hese probl ems were
sol ved.

Having had W3CCX/3,
the Pack Rat moon bounce

- - Pack Rat power

Walt Bohlman K3BPP
101 East Street
Doylestown PA 18901

• I •
•

I
•

J

I
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lengths no longer than 6'. The
very careful des ign of this
fr ame by W3H MU and
W3H QT pe rformed and
packed q uite well. The anten
na spacing was o ptimized by
K3 BPP by the use of heurist ic
reasoning and a com puter
pro gram to print out the
resultant pattern. The ideal
spacing worked o ut to 5'
between antennas, thus giving
a 15' x 15' array with a
theoretical gain of about 29
dBi. Si de by side compariso n
wi th the 20' dish gives w 2 dB
improvement over the dish,
putting the reali zat ion gain in
t he proper area.

The mou nt was mainly the
result of the cleverness of
W3 HQT. Very shortly into
the program it was decided
the polarization rotatio n was
absol utely necessary . Th is
was accomplished by a bear 
ing plate extended 4' fro m
the azimuth elevation mo unt.
Also, since the moon wo uld
be q uite h igh, the antenna
had to point straight up (a
favored posit ion of dish own
ers), aligning the axis of the
mou nting pole with the
antenna axis. This co mp lete
operation was accomplished
with parallel water pi pes that
stradd led the mounting pole
in t he straight up posit io n.
So, in total, t he paralle l pipes
had the polarization bearing
at one end, mo unt back 1/3,
and a counterbalance (one of
the shi pping bo xes) at the
o ther end. Though a li ttl e
diff icult to pick the best vagi
to use for boresight, t he
mou nt an d anten na worked
just great.

'---.---.---.--

Testing in the U.s. Photo by Richard Boyle K3IGX.

Transmitter

The requirement was set
for 1 kW outp ut with no
strain. This 1 kW starts to
decrease rapidly when things
are not just r ight (line volt
age, exciter tuning, weak
tubes, etc.). Upon evaluation
of a portable t ransmitter
ge ne rous ly loaned by
K2UYH, it was decided to
cons truct a new mo del
around an 8938 grounded
grid t riode . This tu be had
performed very nicely at
W3CCX/3. Having invested

man y hours t rying to o pti
mize the link co upled %wave
box cavity of the W3CCX
amplifier, a new design was
considered. The desi gn was
patterned after t he successful
K2RI W stripl ine kW . The
amp lifier was constructed and
teste d by W3HM U in ap proxl
ma te ly 0 ne mon th and
worked superbly. The design
consists of a Y2A t riplate li ne
with the tube at one end and
a fl ap per tu ning capacitor at
the other end. Output cou
pling is also do ne with a
flapper tuning capacitor at

the tun ing end of the li ne.
The cathode line is quite
similar in constructio n to the
plate line. The ampli fier puts
out abo ut 1200 Watts with
50 Watts of drive. The power
sup ply is about t he size and
weight of a DX100. The
exciter, also simi lar in size
and weight to the power
supply, consists of a conven
tional 220 MHz 10 Watt 6360
rig with a 4 x 150 doubler to
43 2. The doubler drives a
conve ntional cylind rical coax 
ial cavity 4 x 250 amplifier
whic h can put out up to 120

I

Watts . The exciter was de
signed so that the 4 x 25q
amplifier could be used sepa
rately to amplify the Echo 70
for OSCA R 7 use. The exci ter
was se lf-conta ined with
power su ppl ies.

Receiver

Tho ugh only 40' of W'
foam hard line was used for
the feedline, it was still neces
sary to mo unt the f irst pre
amp at the TR relay on the
antenna. The mai n preamp
consisted of an FM T4575
with about 1.3 d B noise fig-
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of the converter.
At the end of the hard

line, a 2 dB noise figure pre
amp was placed to override
the loss of the connecting
hard line. A Pack Rat con 
verter was used into one o f 2
Drake 2B receivers. One of
the 2Bs was linearized and
used in con junction with a
YOM for sun noise measure
ments. An aud io line from
the receiver ran directly to a
cassette tape recorder for
recording the history-m aking
event . •

filt er necessi tates makin g this
a separate item and not a pan

1
·~lIfO 190 H 2 "ErE"1 05C." ,.
" ,.... ~fC COOl" '.-~-• • .. , U_51

dia. )./4 cavity filter was used.
The required low loss of the

Fig. I. Pack Rat EME OSCAR portable station, HKITL .

the antenna
preamp, a 3"
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ure . Between
relay and the

Slephen Wimmer WBllGGT
RFD 1
Lincoln NE 68502

Frustrating the Thieves

clip mount for an antenna.
The mou nt in the t ruck is
covered by a blank slide when
not in use.

Now when I get home, all
I have to do is dig the mike
out of the attic, slide the rig
in the car, and I'm ready to
go. •

placed it in -thc hole for the
o ld radio, and used the radio
spea ker in the dash fo r the
r ig. Ensu ring tha t the tape
player still worked, I moved
it to my father's pickup.
Since I was going to be
driving for him for a whi le, I
put a mount on the tape
player and bought a gutter

removable mobile mount- -

and the grou nd lead to ensure
that the r ig was getti ng
enough power. The antenna
connection was left as a
PL-259 since I had to use t wo
of the connectors for the
speaker leads. Later I pur
c hase d a cassette/radio,

L ooking for a reall y easy
way to mount my

HR·2A in the car, I hit upon
using slide mounts that are
normally used for ste reo tape
players. For me this turned
out to be a very good idea , as
I am in the Navy and not at
home that often. During
tours in the Philippines and
Ita ly, this setup has really
worked. \Vhile I was away,
my parents used my car, and
since neither is licensed there
was no reason to leave the rig
in the car. Having had a short
wave converter in the car
before 1 acquired the r ig, I
deci ded to ma ke them int er
changeable. That way my
parents cou ld use the SW
conve rte r whe n I was away.

To put the mount on my
HR· 2A, I had to remove the
speaker. At firs t I used a
speaker box mounted on the
hump behind the gear shift
lever. I doubled the hot lead

The HR-2A in the car. View showing slide mounts on the rig and SW converter.
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en,
·0• a name

thatsaMs
it all

For over 40 years •••dedicated to amateur
radio••.to offering the finest products... to

dependable service.

TEMPO

2020
A unique SSB
transceiver pro
viding an unus
ual combination
of advanced en
g ineerl ng and
operating features . Operates USB , LSB, CW and AM
with 80 through 10 meter coverage. Some of Its
many features include : phase lock loop (PLL)
oscillator c ircu it , hybrid digital frequency presenta
ti on, advanced so lid-state design (onl y 3 tubes),
built-in AC and 12 VDC power supplies . CW fitter
(s tandard), cooling fan (s tandard), built-in VOX and
semi-break in CW kexing, crystal calibrator ana
WWV receiving capability , dual RIT contro l, plus
many many more.
Tempo 2020...$759.00 Tempo 8120 external speaker
. .. $29.95 Tempo 8010 remote VFO. ..$139.00

,
J

\CENWOOD
» •

• • - "'. '" "

,. . '-. ~.~,- - - • ;Il..,- •" • • • •
TS-520
"The trend setter.. the hottest little rig on the air."
You have heard it on every band . .Kenwood's
qo-every-place rdo-everytblnq transceiver. SSB &
CW on 80 thru 10 meters , built-in AC & 12VDC
power supply, VOX, RIT , noise blanker and all the
other features you want. The 520'5 low price...
$629. Write for full descripti on on the 520 as well
as Kenwood 's new TS-B20 TS-700A 2-meter trans
ceIver and the R-599DIT-5990 " tw ins,"

Henry R adio's

2K·4
The 2K·4 linear amplif ier ern
bodies all of the famous
feat ures 01 the 2K-3. . .rugged
construc t io n, reliable perfo r
mance and heavy dut y com
po nents, plus unique modern
styling. The ti lted RF deck
faces up for easy visibili ty and
convenient operation. If you
are one of the more than 3000
happy 2K owners , trade up to
th e new 2K-4. If you are not
one of th e group, now is t he
ti me to join .
The 2K· 4 (console or desk
model) $995 .00

) 'r-: ~I

j ".,.. ,- :
, I,
I,,

,
f

Plus a large staff of h igh ly quali fied sales and service
personnel pledged to serve you. Henry Radio carries large
stocks o f all major brands. We take trade-ins , sell used
equipment and o ffer bett er term s because we carry ou r
own f inancing. Our reconditioned equipment carries a
15 day t rial, 90 day warranty and may be traded back
w ith in 90 days for full cred it toward the pu rchase o f ne w
eq uipment. Export in qu i ries solicited. A lso , mi litary ,
commercial, indus trial , 'and scienti fi c users ...please writ e
for information on our custom line of h igh power linear
amplifiers and RF power generato rs.

YAESU
FT-101E •

More radio from the radio company! Includes
a potent R.F. speech processor, a refined clar
ifier control for pushbutton, Independent
clarifier operation. 160 meter crystal included.
And all the other features that have made the
FT-101 series of transceivers among the
world's most popular are stili here: 260 watts
SSB PEP and globe circling power on CW and
AM. 160 to 10 meters range.
The FT-101 E : $729.00
FT·101 EE . .. $649.00 FT-1 01 EX $589.00

Now,
meet

Henry
Radio .. . W alt H enry

W6ZN
ANAHEIM

<-
T ed H enry

W6UOU
LOS ANGELES

Bob H enry
WMRA
BUTLER

We stock the Bird Model 43 Wattmeter and accessories.

Pnc.. ,ubtKt to 'n'0il' ,"thout notiCe

11240 W, Olympic Blvd., l os Angeles, Calif. 90064
931 N. Euclid, Anatteim, Calif. 92801
Bulle', Missouri 64730

213/477·6701
714/ 772·9200
816/679-31 27
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PRESENTING THE

NEW
2-METER PORTABLE
INTERNAL NI-CAD BATTERY OPERATED

SYNTHESIZED RADIO
FROM

WILSON

WILSON'S NEW WE-800 2M RADIO

NOW AVAILABLE FOR
SALE Shipping after May
1, 1977.

ACCESSORIES &OPTIONS
* Battery Charger (BC2)* 10 ea. AA Ni-Cad Battery

Pack (BP-l)* Extra Battery Tray (BT·l)* Leather Case for 1402 (LC-l)* Leather Case for 1405, 2202,
4502 (LC·2)

* Speaker Mike (SM·2) 6 pin
connector* TE-1 Sub-Audible Tone En
coder, installed* TE -2 Sub-Audible Tone En
Coder/Decoder.lnstalled* TIP - Touch-Tone Pad - in
stallation free if ordered at
time of purchase of radio

* 10.7 KHz Mo nolithic Xtal
Filter (XF·l)

(Photo Shown with
Optional Touch-Tone Pad)

Two positions available for other t han 600 KHz o ff- set .
Five pre-set channels available by diode matrix (optional) •
Extra pole allows to switch tones on pre-set channels .
On-off switch control for meter li!tlt in rear fo r power
savi ng use . Size 8 -1 /4 x 6-3/4 x 1-7/8 , weight 1 lb. 15 0z.

EACH UNIT INCLUDES
FLEX ANTENNA AND
SIMPLEX XTAL FREQ.
INSTALLED 446.00 or
223.50 MHz.

FREQUENCY RANG E 220 ·225 MHz

MODEL 2202 ... $249.95

• • Cn.n,,"1 Oponlion
.In.II....u.1 T 'lm_" on.1I T X/R Ill C 'y"•••
• All C.W..." _, 'n

BOTH MODE LS USE T H E • 12 KH~ eonmic "itt"

SAM E ACCESSOR IES AS 1405. : .;O~I :.nod':I~ss:'n~~lj~IW 10' 10 d B Qu"tln,
• W'''IoI : 1 lit. "u..... B.n.".
• ••" ..Wl""lco lo .
• 5.... : I ' .... 1 :I I". I TIl
• 5",11"',_ 1 .. 2 _5 Wltl. Oul"ul

• U VDC
• Cu ' ..nl O ..in : RX 15 M.... Til " 00 MA
• Mlc.o'w1tell 5 ....~.. Mlc
• un.....~.It.. Uun . e ....

. 6 Chlnn.1 Opo..llon
• In d l. ld u l l Trimm". On III Til /Rill C.~tll"

• ... 11 Cr~'''I' P1ut In
• I Z KtU C.nmlc ~In••
• ZI .""nd "n KHI I"
• . ) Mlcro.oll 5 ....ltl.UW lor 10 <18 Qu"lIn,
• W.it"l , I l it. "01. .... III U" W
• ' ..I.rw In<llcolo'
.51,., I 711.1 "". ZTII
• 5",ltc... It.. 1 • 1.1 w.n, Outpul

• UVOC
• Curt.n' O.. ln . RX U MA , TX .00 M'"
• Mlcro ...... t." 5po, ~" Mlc
• UnO•••"'.... r.o..n . c ...

FREQUENCY RANGE 420 ·450 MHz

Wilson's New Portable 800 Olannel 2 Meter Synthesized Radio
that can go anywhere with you • Switchable 1 & 12 watt
out-put • 1 watt o ut -put with internal Ni-cad Battery Pack
(takes regular 10 "AA" Ni-cads) • Low current drain CMOS
synthesizer : Ax 45 MA. TX 350 MA at 1 watt . 12 watt out-put
mobile . Covers frequence range 144-1 4B MHz in 5 KHz steps,
600 KHz off-set up or down .

Wilson Electronics Gorp.
4288 so. POLARIS. LAS VEGAS. NEVADA. 89103 • (702) 739-1931 • TELEX 684·522

MODEL 4502 ... $299.95

450 &220 HAND HELDS



Shown With
Optional

Touch-Tone Pad

14D2SM
HAND HELD
2.5 WATT

TRANSCEIVER
144-148 MHz

Zip

* *O Chee k
_______ D B A C
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o' e ft.... '
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WILSON ELECTRONICS CORP.
4288 SO. POLARIS. LAS VEGAS. NEVADA. 89103

FAST DELIVERYII

Wilson 2 meter Hand Held rad ios . .. The depend 
able ones .. . proven pertormence for the discr im
inating Ham who insist s on quality and value.

Two models are ava ilable: the
2.5 watt model 1402SM, and
the swttcnebre 1 watt or 5
watt model 1405SM .. . cp
tions include Touch-Tone

' j Pad . Batte ry Charger. Battery
Packs. Speaker Mike. Leather
Case. and Tone options.
Jo in the thousands of ama
teurs now using Wilson ...
the rad io that goes where you
do .

14DSSM
HAND HELO

5 WATT
TRANSCEIVER

144-148 MHz

EACH RA DIO INCLU DES:
• F lex Antenna . 52 /52 Xtal

90
D. y

Warra nty

* * * * * AVAIL ABLE FROM YOUR LOCAL AMATEUR DEALER, OR FACTORY DIRECT. * * * * *.
• _1402 SM iii $179.95 _ TX or RX XTA LS, All .. Amount Enclosed S B::;:~ ~;=::. **
.. _1405 SM • 249.95 Common Repeater Freq. .-
.. 2202 SM • 249.95 146-148 . t $4.25 N1 . .. ea,d # *

4502 SM . 299 95 - - - - - - - - - - Exp. Date :------_ . _ All other 2M, 220, 4SO, *
* *_ BC-2 • 39.95 MARS or CAP XTA LS N a m e
.. AP_1 ., 16.95 at $10.00 ea. .. >- ..

c.. AT_1 iii 6 .75 .. Ad d ress 0 *
.. _ LC-l ., 19.9 5 N....d. Resldentl add Sales Tax ... ~ ..

_LC·2 iii 19.95 City :; ..* SM·2 iii 26.95" ~
.. _TE.1 * iii 59.95 JOteue Equip Transc:eivers * State ~ ..

As Fo llows "P *.. _TE·2* iii 100.00 * -
XTALS RX XTALS RX Phone AC ~ *.. _ TT-P iii 59.95 A ..

_ XF-l iii 12.95 B Signature ..
.. _ Factory XTAL C" ..
.. Inttallttion Nettio; 0 ..

• $7 .SO/Radio E .... * Specify Frequency F ..

* .. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Shown with
Op tional
Leather Case

BC-2 NI-CAD BATTERY CHARGER
WITH REGUL.AR AND
TR ICKLE CHARGE FEATURE
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• • •
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Zip __
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'-:, YES, ,Iwould like >~o_ : :: : ~~;~~~ ~' sy~ili'~~ode(,f~~ , my Ic.nsiili\ ,
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Thomas R YOCOm WA1RTD
21 Bayberry Road
Acton MA 01720

CALLINGPA~TY- - OIl " OOK _48
CALLING ....~TT __ OFF HOOK' 6
CALLEO P'~TY __ AN$WE~EO-6

CALLEOPAllTY-- OIIt<OOK _6
CALL'NG P"~TY -- ON HOOK _ 48

... - -

Fig. 1.

POL A~' TY

O£TECT O~

••

Fig. 3.

Th e polarity detector
should be attached to the
phone line on the "repeater
side" of the relay that con
nects the phone li ne to the
patch. This will eliminate any
improper interaction wi th the
phone line when the patch is
not in use. Fig. 3 shows the
appropriate interface. Check
the phone line polarity with a
voltmeter and attach the
detector as ill ustrated in Fig.
2.

The optional visual indi
cator is simply a lamp driver
that can be used to light a
pane l lam p when the called
party has answered. If the
repeater is already equipped
wi th a group of status lamps,
this addi tional lamp may be
added to provide a little more
operational and diagnostic
information. Select the bias
resistor so t hat the lamp fila
ment is slightly lighted when
the input to the base (Point
"A") is grounded . Keeping
the lamp warm wi ll prolong
the lamp's li fe and protect
the transistor from current
surges through the lamp's fila
ment.

Why not add this little
ci rcuit to your autopatch? It
makes using the patch a lot
more convenient and saves
having to reach for and dial a
release command at the end
of the call. The less you d ial
while drivi ng, t he safer you
willbele

closure when the called par ty
has answered. Th is contact
closure is then used to pro
vide a pat h for chargi ng a
capacitor th at in turn gen
erates a negative pulse when
the called party hangs up.
Notice that there are two
power supplies - a dedicated
" floating" power supply for
the polarity detector and the
+12 V powe r supply fo r the
system. The separate supply
for the de tector is an absolute
necessi ty to avoid ground ing
one side of the phone line! A
capa ci tor is connected across
the relay coil to delay the
relay pulses that may occur
during the answering process.
You may need to expe rime nt
with the capacitor 's value to
accommodate local con di
tions or a di fferent relay than
the one used in Fig. 2.

The output stage is si mply
a transistor switch that is
biased on (output = .5 V).
The capacitor is charged via
the 1000 Ohm resisto r during
the answered period and then
generates a short negat ive
pulse on the base of the
transistor when the called
party hangs up. The negat ive
pulse mome ntarily t urns off
the t ra nsistor causing a
momentary positive pulse at
the output. This pulse can be
used to turn off the auto
pa tch by simulating the
normal manual turnoff char
acter, pulse, signal, etc.

signal for the patch control
logic when the called par ty
hangs up (signaling the end of
the telephone call). The
circuit is based upon a fairly
consistent characteristic of
the phone line's polarity. The
voltage across the phone line
is typically 48 V when the
handset is "on hook." When
the handset is removed, the
voltage drops to around 6 V.
Whe n the called party
answers, the 6 V reverses
polarity for the duration of
the call. When the called
party hangs up, the polarity
returns to the pre-answered
condition. This pattern of
vol tages and polari ty transi
t ions can be used to generate
a patch release signal. The
various levels and polarity
conditions are summarized in
Fig. 1.

The circuit shown in Fig. 2
IS used to provide a contact

,
."

""j
." .,,

\ ,ooon ., ",

:~'"'
tu .... on
PATC"

• i NI611
"A'

'00'

Automatic Autopatch Release

ATTAC" '900

"POINT A

OPT'ONAL VISUAl INO' CATO~

Fig. 2.

- - safer mobile operation for the troops

T here's no denying the
value of an autopatch

on a reliable repeater.
Whether it's for the "little"
calls or the more important
emergency calls, the auto
patch is fun to operate.

All autopatches have a
defined attach and release
procedure. Some of them
have a straightforward "easy"
a ttach and release while
others may have relatively
com piex access codes de
signed to limit use of the
autopatch to "qualified" per
sons. The at tach and release
can be made as complex as
desired. Generally, the release
proced ure is somewhat
simple. If you want to
streamline the use of your
autopatch, you can make the
release fully automatic.

To automate the release, a
simple circuit is added that
will generate a "disconnect"
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Synthesized SW Receiver
Take it with you anywhere. The SSR-1 is a complete
general cove rage SW receiver with operation f rom
500 kHz to 30 MHz. Compare th ese teatures.« Bu ilt
in Be power supply and provision fo r internal " 0"
cell batteries in bui lt-in battery hotder e Synthesized
ci rcui try means no range crysta ls to buy - Dial cali
bration within 5 kHz at all frequencies . Product
detector fo r ssb/cw reception . Clarifier for extra

fi ne ssb/cw tuning . 100% solid state, d e power cord
avai lable for ex ternal12V dc operation fro m auto or
boat. Built-in te lescoping antenna, provision for
ex ternal antenna . Bu ilt-in loud speaker Drake HS-1
cush ioned, impedance-matched headphones now
available . Small size of 13" wide, 11 " deep, 5.5" high
(33 x 28 x 14 cm) . Weig ht 14 tbs. (6.4 kg).

R. L. DRAKE COMPANY

To receive a FREE Drake Fu ll Line Catalog, please send nam e and date o f this publication to :

I~~ 540 Richard sr, Miamisburg, Ohio 45342
~ ~I!I Phone, (513) 866-2421 • Telex : 288.Q17

Weslern Sales and Service Center, 2020 Weslern Street, Las Vegas, Nevada 89102 • 70 21382-9470 011



BilJ Higgins WA 2R X Q
430 Ocean Terrace
Staten Island NY 10301

Emergency

911 System

help for NYC- -

I t was December 27, 1976,
and Christ mas gi fts were

sti ll in sight in the Higgins'
living room as Mike WB2EIL
and Bill WA2RXQ were hur
riedly rewinding a vi deo re
cord ing of the evening news.
NBC had just aired a th ree
minute and 19 second special
entitled " He lping Hams,"
when over the monitor of
WR2ADP came WA2 UTV,
" Is there any control station
on frequency?"

Almost before I coul d
reply, WA2YYZ came on
frequency fo llowed by
WA2J Sj, KTUAT, WA2V Bj,
WA2 EC I, WA2F UL, W2DM E,
WA2 KHN, WA2 HYT, and a
continuous parade of well
wishers. Mike remarked that
he had not heard the machi ne
this active since 1975 when
we loaned the station to the
New York Ci ty Police Depart
ment for three days, fo llow
ing a fi ve alarm fire in a mai n
switching center of the New
York Telephone Company.
The station call then was
WR2ABK, but it was the
same grou p that was operat
ing WR2ADP now. We re
flected on how it all began
and how gratefu l we were to
the production crews at NBC,
pa rti c ul arl y to Stephanie
Stern , who had worked so
hard to produce the special
news docu mentary about am
ate ur radio.
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News Center 4 began the
show with Mary Merendi ni
WA2CSM driving dow n a
country road and talking to
her harmonic, Li sa, about her
day in school, when Li sa,
dramatizi ng, remarked that
she saw a burglar breaking
into Mr. Jones's home. Mary,
determining that the Ioneses
were away on vacation, pro
ceeded to pull off the road
and produce a Wilson HT
with IT pad and, as the
camera zoomed in ove r her
shoulder, punched th e digits
911. In response, a voice re
tu rned, " Police Departmen t,
where is the emergency?"
Mary proceeded to report a
burglary in progress. From
there, the cameras took us to
the repeate r site and focused
on the repeate r cabi net and
c o ntrol circuit that Jim
WA2ECP had designed and
built. The cameras then took
us to police headquarters
where calls for eme rgencies
are processed .

I got my chance before the
camera and explained that
the project implementation
was delayed fo r mo re than 15
months due primaril y to ob
jections and conditions set
down by the police depart
ment. I explained that it was
the desi re of the Radio Ama
teurs Repeater Association of
Staten Isl and to assist the
public and government in
times of emergency, that

while landslides and earth
quakes get the most pub
licity, there are many such
catast ro phes in individual
li ves each day on a local level.
Ass isting with one of them is .
equal ly as impo rtan t as giving
aid to a foreign cou ntry.

The program ended by
showing the awards the re
peater group had received in
the past : a letter from the
FCC, an ARRL Public Service
award , and a certi ficate of
appreciatio n from the New
Yor k Po lice Department. A
file fi lm depicting the work
we had don e during the 197 5
telephone company fire was
also shown.

Due to the t ime limita
tions of television and, I su p
pose, the desire not to get
technical with the viewing
public, it was not possible to
get into the why and how of
our 911 system o n television.
However, for those of you
who li ve in or visi t New York
City , here is how it works.
The repeater is capable of
autopatch and reverse auto
patch bu t, as you already
know, the prefix codes to
act ivate dial tone are reserved
for active members' use. It
seemed to me that to have
more than $2,500 worth of
equipment idle, when so me
one had an emergency but
could not raise an o perato r
with the auto patch codes,

was not good business. My
fi rst approach was to request
permission from the police
department to install amateur
equipment at headquarters on
147 .911 MHz. The equip
ment I suggested could be
manned by police officers
who hold ham tickets. The
idea was turned down about
four months after my first
letter was sent. The police
requested that all calls for
emergency aid be directed
through their 911 telephone
system.

It seemed to me that the
police did not care or want to
coo pe r ate. Some mon ths
later, whil e cleaning up some
paperwork, I came upon that
same letter. This t ime the
words "directed through their
91 1 system" had a new
meaning for me. I called Jim
Passion e WA2ECP who had
built most of our control
circu itry and asked him if he
could modify the circuit so
that unknown hams and tran
sients could access the 911
police emergency number
without knowing the di al
tone access code.

The sys te m we came up
with is so simple that I am
almost embarrassed to te ll
you how long it took to
devise ; anyway, here goes. A
stat ion comes on frequen cy
(147.9 15) and signals 911 on
a TT pad (no need to bring
up di al tone). The decoder
receives it and cl oses a relay
which energizes an eight track
tape recorde r. Track A re
ports back to the call er,
" Please stand by. Your call
fo r emergency assistance is
be ing automatically pro
cessed." Track B, si multa
neously , is red ial ing the New
York City Police emergency
number 911 on an open tele 
phone line and informing the
police to stand by: " A call
for emergency assistan ce is
being au to matically relayed
via amateur radio station
WR2ADP." Approximately
, 5 seconds down the line, the
caller and the pol ice are
patched together. The y are
permitted 100 seconds of
conversati on and then are



Bill Higgins WA2RXQ, trustee of WR2ADP, demonstrates the "emergency autodtat" to officer
Andy Merendini WB2EJR, Andy now carries two HTs when on duty.

automatically disconnec ted.
There is a 30 second warn ing
prior to disconnection whic h
states that, " If mo re t ime is
required, signal 911 again."

The repeater has been pro
grammed to rebroadcast the
US weather in orde r that in
terested parties may test their
eq uipme nt : *41 activates
weather and *47 disconnects.
This function shou ld dis
courage anonymous operators
from embarrassing the ama
teur fraternity by falsely
signali ng 9 11 wit hout re
porti ng a bona fide emer
gency .

The police department re
quests that all callers, except
those located in Staten Is
land, state the borough from
which they are call ing. Since
the repeater is using a Staten
Island t runk, all calls pro
cessed through the repeater
appear on the Staten Island
dispatcher's des k. They can
be routed to other borou ghs
through the police computer
switc hing system if they are
properly identified.

All hams are welcome and
are invited to use the 911
feature in the event they en
co unter a situation that they

believe requires po lice at
tention. I sincerely hope that
calls fo r minor disturbances
are avoided in order that the

network not be overloaded
both at the repeater and at an
a l ready overworked com
mun icat ions burea uv e

J ust imagine going fro m
21.000 to 21.450 and

not having to touch the
load ing controls, after an
initial tune-up on about
21.220! I bui lt this one in the
middle 50's, right after I
received my General Class, so
most of this is from memory.
My reference was an article in
a 1954 QST, " Beer Can
Vertical, " which was for 40
meters.

John Skubick K8ANG
1040 Meadowbrook
Warren OH 44484

The Downspout Vertical

- - a great 15m antenna for soda pop drinkers

was guyed
wi t h no n- Fig. 1. Ultra-wide bandwidth 15 meter vertical.

an unbalanced tuner to get a
match.

I was ab le to work "all
over" Europe and Africa and
into Asia, and I have QSLs to
prove it! -

Y_NON"'ET.~~IC nOTHE S~'NE
GUV'NG (AT l U ST 3 )

"

,,,

l ARGE
BOTTl..E
' ' 'SuL ATOR

those days, except the
A R R L's laboratory! With
today's "modern" 50 Ohm
outpu t transmi tters, you
probably will have to resort
to feedline trimmi ng or use

metallic clothesline. At the
base I used a 6 foot ground
rod, and the transmission line
was a long length of RG-58 . I
realize now that two imp rove
ments would be: severa l 12
foot radials and feeding the
whole thing with RG-8.

Operation

My rig was a Johnson
Adventurer (50 Watts input
to an 807) with a wi-i-i-de
range pi-network output tank
(no tuner needed). This rig
loaded up just fine to this
vertical. I don't know what
the swr was, because I didn 't
have an swr bridge. In fact, I
do n't th ink anyone did in

Description

I used 11 feet of rain
gutter do wnspout ing for the
vertical element. Since down
spouts don't come in such
odd lengths, I had to use an
extra piece of sheet metal
wrapped around the top
section to make up the
difference. This was attached
with sheet metal screws.

The vertical element was
insulated from grou nd by a
quart soda pop bottle. This
bottle was first placed about
halfway into the ground to
stabi lize it.

The vertical
from the top
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Paul Schuett WA6CPP/WA7PEI
Box 10
Wallace CA 95254

RTTY? What's That?

- - how to get started

with teletype

A fter doing some years
of customary ooerat

ing, I tho ught it would be fun
to operate with a te lepri nter
- encouraged by another
amateu r donatin g a tele
printer and a lot of advice.
Thinkin g that it would be fun
to get involved with some
thing new, I accepted; since
then I have learned a lot of
good information about how
machines ope rate, how to fix
them and the like.

There is a lot of informa
tion available about different
printer models and basic in·
format ion on how they work,
along wit h basic operating
te ch niq ues. Rather than
repeat or summar ize that
information, this article will
give a couple practical ideas
to the person wanti ng to get
started .

You really only need two
things to get started - a
printer and a converter (the
converter both receives and
gen erate s the teleprinter
tones). Rather than fussing
with one of these " beginne r"
uni ts, which are really not
very satisfactory in operation,
I though t I woul d start the
right way the first time.
There reall y is not a great
deal of general informati on
readily available, so one must
pretty much rely on advice
from others. Looking at
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prices and specifica t ions, I
elected to purchase the Hal
ST-6 kit. There are several
converters available in several
pri ce ra nges; thi s one
appeared to have the most
features at the best price.

The Hal organization is
excellent at get ting materi als
out in a hurry. I received an
immedi ate confirmation of
my order with the sad infor
mation that there would be a
slight delay on shipment (i t
developed that they were out
of the power t ransformer).
Th e m erch andi se arrived
before the expec ted delivery
day by UPS . They were nice
enough to sen d t he lnstruc
tion book ri ght away so I
could get acquainted with
what to do. It took about a
week to put it together - the
instruction book was most
complete and quite necessary
since the circuit board s are
not marked, making it neces
sary to st udy the pictures and
the diagrams to get the
components in the proper
holes.

Of course, when I got the
uni t complete it didn't work.
(This problem is not confi ned
to Hal - I have had many
projects not working the first
ti me arou nd.) After consider
able strain and a coup le visits
to a frie nd's tes t bench, it
developed that the +12 and

-12 voltages were not exactly
the same + and > , and one
c ri t ic a l pl ace was not
balancing. A paralleled resi s
tor got the voltage to balance
and everything worked fine .

One must have access to a
freque ncy counte r in assem
bling the Hal unit (or get it
already built) since it is neces
sary to adjust the audio oscil
lator to the proper freque n
cies for RTIY operation and
necessary to prune the tuned
circuits in the receive section
to get right o n frequency.
Thi s takes the better par t of
an afternoo n checking the
resonance of the tuned
circuits and pulling off turns
from the toroids or cha nging
capacitors to get the exact
resonant frequency. It's qui te
necessary to have a littl e pil e
of small-value high-precisi on
capacitors in order to ge t the
resonance within 3 Hz of the
specified freque ncies . The Hal
peopl e could make some
improvements in their unit by
providing support for the
circuit boards (they're held in
by the edge connec tors only)
and by supplying several
col ors of wi re instead of the
generous supply of one color.
It took one day to do the
interior interconne cting
wirin g between the switches
and edge co nnectors; I used
differen t colors, which makes

it much easier when tracing
and troubleshooting.

Modifying the Heathkit
S B-40 1 tr an smitter was
simple. To transceive on
RTTY, two contacts are
jum pered to permi t the unit
to transmit on the RTIY
pos ition. The crystals and
fil t er in the equipment,
although ideal fo r 850 Hz
shif t, wor k ou t quite well on
the almos t uni versally used
170 Hz shift. With careful
work on the carrier suppres
sion, satisfactory operation is
easil y achieved by feeding the
AFS K tones in the micro
phone jack with resultant
FSK (F2 ) ou tput. There is no
problem using a VHF unit
since AFSK is used; the signal
goes in the mike jack and
co mes out the speake r con
nection.

Th e a reas o f RTTY
c o nc en t rat ion are easi ly
found on the bands. Most
operat ion uses 60 wpm opera
t ion and 170 Hz shift,
although some 850 Hz shift is
sti ll occasionally found. A
RTTY QSO is littl e different
than an SSB QSO - the same
general type of conversation
takes place : name, location,
equipme nt listing, weather
repo rt , e tc . On e must
remember that it takes longer
to say the same thing when
typing, so watch that 10
minute timer. Al so watc h the
plate ammeter since you are
using a 100% duty cycle 
don't exceed the plate dis
sipat io n rating of you r finals.
On VHF, the same informa
tion is excha nged that is
heard on voice repeaters:
" just testing ou t my new ri g"
along wit h a lot of highly
technical talk of interest
p r i marily to RTIY and
computer specialists . There
are RTTY repeaters that have
the customary weekly net
and chec k-in. One in this area
is complete with swap shop
and ARRL bulle tins.

With a chan ge of gears,
one can use a communica
tions receiver and eavesdrop
on commercial transmi ssi ons
(remember the FCC's secrecy
rule), although much of this
traffic is ASCI I or encrypted.
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Do-It-Yourself

Photosensitizing

There is a Jot of press activity
in Spanish at 67 wpm. Of
cou rse it helps to be able to
read Spanish . . .

It also helps to be able to
type for those intending to
engage in 2 way teleprinter
contacts. It 's surprising th at
some teleprinter operators are
rather poor typists.

At the moment my tele
printer ope rat ion is quite
s ma ll -time in comparison
with what many o thers have.
J u s t a printer (with
keyboard) and a co nverter.

M ost of the conte m
porary articles on

printed circuit fabr ication
begin with photosens itized
boa rd and ta ke the reader
through the va rious steps of
ex pos u re , d evelopment,
plating, e tc . One o r two of
the articles explain that a
spray sensitizer is available,
leaving the reader to assume
one simply sprays clean board
and is then ready to begin
fabrica t ion. Th is is not tr ue.
In fact , I fou nd the most
difficult part of the whole
process was just coa ting the
plain PC boa rd, such that the
resist was not floating in
strea mers in the developer
like octopus o r squid tenta
cles. If you 've never see n th is,
you simply canno t sense how
frustrating it is. And presen
siti zed board us ually cost s
several t imes as much as plain
board.

After several frustrating
times, it became obvious that
I was getti ng the board too
clean and too smooth with
stee l wool and scouri ng
powder . . . so clean and
s moot h th at t he paint
(lacquer base resis t) could not
st ick. A ne w proced ure was
devised and success has been
mine, unfailingly, since then.
I share this with you:

1. Forget th e scouring
powder and steel wool.
Switch to #400 wet-or
dry emery paper. Work
in the sink with running
wa ter and rub the
board in straight, paral
lel strokes until you
have a sat in finish o n
the copper . Keep every-

later, when funds permit, I
hope to include some tape
equipment (puncher and
reader) and get set up with a
UART to improve the perfor
mance. Right now everything
is still quite simple and
satisfac tory. It might be
mentioned that the more
sophisticated the operation,
the more there is to go wrong
and the more adjustments
there will be .

It 's a good idea to start
simple and build up the more
elaborate installation as your

thing wet to prevent
d eep scra tches. This
microscopi cally \ rough
surface is just what is
ne ed ed fo r good
bo nding of the resist.
2. Dr y t he boards
thoroughly.
3. Immerse th em ne xt
i n c lea n lacquer
thinner. A quar t pur
chased for this cleaning
purpose can be split ,
with h alf used to
remove the resist after
e tching separate
co ntainers are a must.
4. Remove the boards
fro m the thinner, point
down so they drain
well .
5. Pl ace the boards on

interest and funds permi t. At
the same time, put in good
equ ipment that will work
well, which wi ll, in the long
run , reduce your total cash
outlay. Don 't get a bunch of
junk that wi ll take two hours'
maintenance to one h our's
o pe ra t ing. Don 't expend
heavy amounts o f cash on
equipment that is 50 years
old and getting o bsolete.
There is fairly good used
equipment generall y avail
able ; make sure it is working
if you are not sure how to do

newspaper, cop per s ide
up and dry wi th war m
air from a hair dryer

ten or fifteen
mi nu tes will ensure
complete removal of
moisture and a slight
warming o f the boards.
6. Spray the boards. I
d o i t hori zontally,
although the instruc
t ions o n the resist say
to do it vertically. I use
my son's darkroom , but
a yellow bug bulb over
the workbe nch at night
will do . Afte r the spray,
turn the hair dryer back
o n and blow warm air
on th e boards for
a no t he r fift e en
minutes, the n let the

the internal mainten ance (or
have a friend who knows
how). Before starting, check
the FCC rules on teleprinter
o perat ion which in general is
restricted, on the low bands,
to the CW portion ; identiflca
rion is done by CW but by
you r call only (you can use
the letters key for dots and
the blank for dashes).

You can make new friends
and have a lot of fun on the
teleprinter, as well as learn a
lot of operating and technical
savvy. •

Herbert M. Rosenthal K L 7AE:
2941 Brandywine
Anchorage AK 99502

whole mess d ry over
night in the dark. Store
in a box or wrap each
board in black paper.
That's it .. . from here o n,

I proceed as usua l. I use an
ultraviolet bulb abo ut a foot
off the surface o f the nega
tive. Too much closer than
thi s and the thickness of the
negative and parallax will
produce non-sharp images on
the copper - the light rays
will actually shine under each
line on the negat ive and ruin
your copy .

Oh yes, I use the General
Ceme nt p hotores ist and
developer. Thei r numbers are
22-231 (resist spray) and
22-234 (developer). No more
tentacles . •
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Fig. 1. Artwork and basic schematic diagram for the power supply used for illus tration.

with many very thi n boards
lamin a t e d together. The
mult i-l ayer board described in
these pages is not quite as
complex as this, b ut works as
wel l.

Making Your Own

Fig. 2. Rounding the corners using cut pads.

Layout Design
Perhaps the easiest way to

layout a double-sided circuit
board is to make it similar to
the single-sided board. Use
differe nt co lored pencils for
each side (or layer, for mult i
layer). Some people prefer
doing each side on a separate
piece of graph o r t racing
paper. Others use one piece
of graph paper for everythi ng.
The use of two colo rs on one
piece of graph paper wi ll keep
the two sides separate, and
assure no errors caused by an
overabu ndance of papers to
keep trac k of.

When laying out a double
sided circui t board , it is best
to keep a conductor on one
side of the board. To elab
orate, do not run a conductor
to a co mponent lead and then
change sides. Shying away
fro m doing this wil l prevent
depend ing on side to side
con nect ions for circuit con
tinuity.

Everyth ing else about a
double-sided board layou t is
basi cally the same as fo r a
single-s ided board.

Artwork Design (Methods)

For tap ing the artwork for
a double-si ded board, there
are several different methods .
The most obvious is to make
separate artwork fo r each
side. Anot her co m mon
method uses o ne sheet only
containing pads and other

fin ished 4 digit clock on a
si ngle-sided board. This
month we will cover doub le
sided and mul ti-layer boards,
as well as the manufacturing
process.

To begin with, a definition
of double-sided and multi
layer is appropriate. Last
mon th a double-s ided board
was described as a circu it
board with printed wiring on
both sides. Components are
placed on the side wit h the
least amount of wiring. A
multi-l ayer board is a board

FINISHEO
CORNER

•

T his is the second and
concluding part of this

ar ticle. Last mo nth, you may
recall , we d iscussed all the
"pa perwork" involved in
mak ing a printed circuit
board . We concluded with a

- - part II

PC Boards

EXPLODED
VIEW

Charles F. Smith
c/o 73 Magazine

••
••

"QUARTERED" PAD
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TO P ARTWORK
(PADS ONLY)

main ly because you cannot,
such images on the artwork
are picked up on both nega
tives.

This method assures per
fec t registration every time,
as well as the above men
tioned benefits.

Manufacturi ng

Now that you have nega
tives for the circuit board you
want to make, you are ready
to do some home manufac
turing. You are going to need
some blank circuit boards and
several types of chemicals.
Each of these will be dis
cussed separately.

The type of circu it board
you use will depend upon the
type of project involved, and

......
•

, r
@)@)

board are laid down using
black pads and "stick-ens."
Conductors fo r the first side
are laid down using red tape.
On the same artwork, blue
tape is used for conductors
on the second side. This
method uses only one piece
of mylar, and one set of pads.
This means that you have
o nly one piece of artwork to
keep track of.

When making a negative
using the "Red and Blue
System," special film
(Panchromatic) and filters are
used. A red filter is used to
drop the red images and hold
the blue. A blue fil ter is used
to keep the red and drop the
blue . Since there is no filter
available to drop the black,

CONTACT PRI NT
(FINAL TOP ARTWO RK)

Fig. 4. Typical "stick-om" used for registering artwork. The
concentric circles are used on multi-layer board artwork.

material that can be used. It
is manufactured for this pur
pose. A good drafting supply
store should have some. Black
paper can also be used with
good results. Because of the
properties of film, sometimes
red appears as a better black
than black does. Strange, but
true.

F~. 3. Conmctprintmemod
ofmaking a ground plane.

r

BOTTOM ARTWORK

Registration Techn iques

There are many registra
tion techniques available.
Some are easier than others,
but all work well. For the
artwork, special prepri nted
"stick-ens" are available. Fig.
4 illustrates some of these,
which are placed on each
piece of artwork at three
corners. When all layers are
laid above each other, these
marks should be super
imposed to appear as one
mark.

Pin r e gis tr at ion IS a
method the graphic ar ts
industry has been using fo r a
long time with great success.
This method involves punch
ing a pair of holes in each
piece of artwork and using
small pins (usually W' in
diameter) to hold the pieces
in register. Fig. 5 shows these
two methods of registration.

A relatively new method
of registration for double
sided boards has been intro
duced by Bishop Graphics,
Inc. They call it their "Red
and Blue System." Instead
of using black tape and pads,
they suggest using red and
blue. Pads and other marks
that go on both sides of the

markings common to both
sides. Use separate pieces of
clear mylar for the top and
bottom sides of the board.
On these, place only the con
ductors for eac h side and
registration marks. When a
negati ve is made, eac h side or
layer is placed separately
above the dots. This "set" is
shot together, co ming out
with a combination of the
two. This is probably one of
the best methods. Side to side
registration is going to be
excellent, with very little
error.

A similar method is to
have a print or film positive
made of the pads only (one
prin t for eac h side/layer), and
tape directly over the photo
graphic paper or film.

Fig. 1 shows a schematic
diagram and board artwork of
a power su pply you may
wan t to build. This circuit
will be used here for explana
tion purposes.

You will notice that al
though the conductors are all
straight and even like last
month's clock, the corners
have been rounded . This was
done by "quartering" a donut
pad twice the size of the tape
used . In this case I used a W'
pad with W' conductors . Fig.
2 details this process.

A method worth noting
vJas used for the top side of
th is board, being used as both
a heat sink and a grou nd
plane. When the artwork for
the bottom side was finis hed,
I placed another piece of
mylar over it. At points
where no connections
between sides were to be
made, I placed pads as large
or larger than those on the
bottom. You can see that this
is exactly the opposite of
what we want. Using th is
"overlay," I made a contact
print. Th is gave me artwork
on photograp hic paper for
the second side. Fig. 3 should
make this clear.

By the way, if you ever
have to lay out a ground
plane without recesses, and
do not wish to use a lot of
ta pe, use red paper. It shoul d
be a good grade of paper and
be pure red. Rubylith is also a
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Fig. 5. Methods ofartwork registration.

Fig. 6. Simple method of exposing the sensitized board.
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your choice of supply. Ob
viously, if one type of board
is unavailable, you will have
to use what is available.

The most popu lar types of
circuit boards are glass epoxy
an d paper phenolic. Glass
epoxy is a good board for
everything, but especially for
high frequency circuits and
c rit ical applications. Its
leakage resistance is very high
and its stability is good. It is
also able to withstand harsh
env ironmental conditions
re aso n a bl y we l l. Paper
phenolic is satisfactory for
most applications, bu t G· 'O
glass epoxy is usually better.

Circuit boards come with
many different " properties."
Th icknesses range from 1/32"
to 1{4" and beyond. Most
co mmo n is 1/1 6" . The
copperclad comes in 1 oz., 2
oz., and 3 oz. thicknesses.
Here, 2 oz. is most favored.

The Resist
The resist is a chemical

placed on the board in places
you want a copper pattern.
During etching, it resists the
acid and protects the foil
pattern beneath it.

Resist is available in many
forms. Almost any substance
that can withstand heat and
the etchant may be used. For
the purposes of this article we
wi ll be usi ng Ge neral
Cement's "Etch Resist Sen
sitizer" (cat. nos. 22-230 and
22-233). This is si milar to
Kodak's KP R photo resist
and comes in an aerosol can.
KP R can be used with the
same resul ts.

The developer for this
type of photo resist is either
GC's "Developing Solution"
(no. 22-234) or Kodak's
" Photo Resist Developer."

The Etchant
After the board has been

"printed," it must be etched.
Etching removes all unwanted
copper, leaving only the foil
pattern. Different types of
etchan t include fe rric
chloride, ammonium persul 
fate, and cupric chloride.
Ferric chlor ide (Fe03),
avai lable in both powdered
and liqu id form, wil l be used
here. Radio Shack stocks one
pi nt bottles of pre-mixed
ferric chloride (stock no.
276-1535).

•

Cleaning the Board
Cut a piece of circuit

board sl ightly larger than
your fi nished board wi ll be.
Before you make the board,
you are going to have to clean
it. Un less you have commer
cial chemical degreastng facili
ties handy, you are going to
have to clean it by hand. I
have found two out of many
methods to be very good
when it is necessary to do
this.

Washing a ci rcuit board
with dish washing soap is done
li ke this: Using warm water
and a pad of Scotchbrite,
li ghtly scrub the board to
remove oils, oxides, and other
unwanted res idues. Ri nse
with water. If the board is
clean, the water will not stick
to the copper. Be careful,
though, as water will not
st ick to an oily board either.
Unfortunately, neither will
the resist. Do not dry the wet
board wi th a towel or cloth.
Let it dry naturally to pre
ve nt any oils or foreign
matters from sticking to it.

The other method is a
little easier. Use fine steel
wool and clean the board

PLATE GLASS

NEGATIVE

with this. Be careful not to
touch the clean areas of the
board with your fingers. As
clean and dryas they may
see m, your fi ngers wil l
deposit oil onto the board.
This will cause oxidization
and prevent the resist from
adhering properl y.

Resist Application
When the board is com

pletely dry, it is ready to be
sprayed wi th photo resist.
Lean the board against a wall
wi th the foil side fac ing
toward you.

Shake up the can of resist
to mix the chemicals well.
Apply a thin layer to the
board by holding the can
about ten inches away and
spraying horizontally from
the bottom to the top of the
board. Best resu lts wi ll be
obtained by spraying a con
t inuous spray wi t hout
removing pressure from the
nozzle until you are finished.

To sensitize a double-sided
board, spray the first side as
before. Handli ng only by the
edges, turn the board around
and lean it with the coated
side faci ng the wall. Spray the
second side and let the board
dry in a vertical position.

After the board has been
completely coated with an
even layer of resist, set it
down so it is lying flat. It
normally takes at least an
hour for resist to dry, but the
process may be sped up by
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INTERMOD? Virtually None!
SELECTIVITY? Really Super
NUMBER OF
CHANNELS? From 1 to 22

The GTX-202 is adaptable anywhere-at half the
price of synthesis-so, buy at low acqui sition cost,
and add crysta ls later as you want them.

CHECK THESE OUTSTANDING FEATURES:
• Massive heat sink to maintain power

ove r prolonged transm issions
• 30 watts (nom.) output
• a-pole c rystal filter
• 15-pin accessory jack
• Dual -gate MOSFET front end

Same Circ uitry as used in Genave's famous Land
Mobile transce ivers .. . Manufactured in America by
the same Government-Inspected fac ility that pro
duces high quality reliable co mmunications and
navigat ions for mari ne and aircraft industries.

GTX-202

$23995
(I nc l. UU4 MH z)

• Rubber ducky
antenna.

• Wrist nfety
carryinl-strap
included

• 8 chlnn,r,
• Factory-direet

to foul

AccessorIes
AvaIlable
• Nicad battery

pick
• Cha,.,er for

GTX·l battery
pick

• Lelthar carryinr
~..

• TEIlI tone
encoder for
auto patch

TE·I

$5995

GTX-I
Hand·Held
2-me/ef FM . 6
channel, 3.5
watts hand
held

GTX-IT
Hand-Held
2-metef FM, 6
channel, 3.5
watts hand
held wi th
factory
instal/ed tone
encoder

CHECK THESE
FEATURES:
• All metal case
• Anuria," made
• Accepts standard

plu,·in cryst,l,
• Feature'la.1

MHZ crystal
filter

• Trimmer caps on
TX and RX
crystals

.3.5 watts output
• Battery holder

StCipts AA
rleuraf, alkaline
or "iced cells

• Mini "and·held
measur., ...
hiI'll l( 2.625"
widal( 1.281"
deep

TE-ll

$4995

Plug ·ln installation on most
amateur transceivers.

TONE ENCODER PAD

GENAVE

GTX·200·T GTX·200 GTX-l0-S GTX·2
2'111 111' FM , 100 c ~lft.e l 2' III'lI r FM, 100 ch nn ll 2- mltll FM, 10 C ~UnllS, 2' 11111., FM, 10 cbnnl ls,
c.",' iu li OI$, 30 Witts c, III bi uliou . 30 "IItS 10 wills (Xlals no l u- 10 WiltS "il~ pU lh'ul '
wilh h cl ,r, il$ lIl1 l ' UncI. HI." MHz) c lu~ I~ ) Ion I rl un c, II 11Ch r
lonl encodlr (Incl. Hi ,'" (IICI. 14&,'" MH z)

.",$24995 519995 $14995 $18995

r---------IHURRY! USE THIS HANDY ORDER FORMI--------,

I ' , '," 0 'lX,'" 523995 0 II.,••",,, AU·"" '·0 52995 IV '" Bas,bulU

I V"e 0 m ·2tI-T 5249'5 0 lI••da/4 z-M ,"1-IlI TrMlk 52995 I
4141 Kingman Dr., Indianapolis, IN 46226 ....tt.1I

I Phone·in orders accepted (317 +546-1111) 0 m ·2U8 5199'5 0 TE·I T'I' hcader p" 559'5 I
I HAME 0 m·ll-S S149'5 0 TE·II T'I' [lcd,r P., 549'5 I
I ADDRESS City 0 m. 5189'5 0 P$., Ae PeRr Su"ly for.SI I

witll ,llllIkes If trllSc,infl 569'5
I STAT( & liP AMAT( UR CALI 14 VDC-I ••, Io ITX·1 5249'5 ,nd th, 1, II,,,ln( 111I4,r~ c~ tlll

I " gmenl ll
Y,

0 m ·1T 5299'5 !:i;,:~~cc~~,~~~:=:::==~,:'---- I
I Certified Check/Money Orde r 0 Personal Check Add $4 per Rad io for Shipping, Hanelling, and Crystal Nett in. . I

C.O.D. Inc lude 20% Down

I Note, Orders accompanied by personal checks wlll require a bout ACCESSORIES FOR GTX·l and GTX·1T I
two weeks to process . 52995

I
20% Down Payment Enclosed. Charlie Balance To, 0 PSI-18 Opt ional Nicad battery pack .

§BenkAmeriC<!l rd # Expiru S3995 I
Master Charge # Expires 0 PS·2 Charger for GTX-lm battery pack .I Inte~ Dank # Expires . S1295 I

I
IN resicents add 4% sales tu:} $ 0 GLC·l Leathe r carrying case ..
CA resi dents add 6% Sil les tu: . 54995 I
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- - particularly on SO and 160

Mobile Noise Miseries

Curing

rig to the car was through the
car, due to good bonding, and
that explai ned the strong
signal o n transmission. It was
not until I had disco nnected
the coaxial feed line that I
found the high resistance.

I discussed this with my
frie nd and we were at first
inclined to bel ieve that si nce
it was a big car and a fai rly
long coaxial feed line , this
might be possible. It was hard
to believe that the outer braid
of the coaxial cable cou ld
have a higher resistance than
the inner conductor.

So the tests went on . . .
The coaxial cable was

broken at various poi nts to
insert an swr bridge near the
rig and also to insert a load
in g inductance near the
antenna for fine adjustment
on 80 meters. These are
joined by standard coax con
nectors.

We found slightly cor
roded co nnectors here and
there and reduced the resis
tance fro m 3 to 2Y:z Ohms.
But the 212 Ohms resolutely
remained.

Then we foun d one more
c o n nector we had over
looked . That really was cor
rode d badly, and the outer
co ndu c tor w as badly
corroded too.

We cut out the bad parts,
made up brand new connec
tors, and the resistance - end
to end - was 0. 15 Ohms
including all the connectors.

Now we tested again . The
suppression now was superb
- as good as it had ever been.
The whine on 80 meters was
gone.

One cannot overemp has ize
the vital importance of rea lly
low resistances everywhere on
a mobile installation. For
suppression purposes the feed
line, both outer and inner,
must be really good and very
low resistance. For a good
radiated signal the car must
be really well bonded, and
this helps suppression also.

A really low resistance on
all leads in the car is vi tal,
and a means of measuring low
resistance - by that I mean
down to 1{l 0 Ohm - is
essential. -

So I took my ohmmeter,
which is calibrated down to
1110 0hm and on whic h I can
easily interpolate to 1/20
Ohm, and began testi ng:
chassis of the r ig to rear
bumper, 0. 15 Ohm; chassis of
r ig to engine, 0. 15 Ohm;
chassis of r ig to headlam ps,
0 .2 Ohm; and so o n. Nowhere
was the resistance over 0.25
Ohms. Then I broke the co n
nectio n of the coax f rom the
rig to the ante nna base. The
center conductor showed a
resistance 0. 1 Ohm. I recon
nected the coax at th e rig,
but left the coax d isco n
nected at the antenna base,
and tested fro m the ou ter of
t he coax cable at the antenna
base end to the chassis of the
rig - 3 Ohms!

Note that the beautifully
low resistance of 0.15 or 0.2
Ohms fro m the chassis of the

I doubted whether it coul d
be the non-resonan t antenna,
as I had most carefully
reso nated it and had had
good reports when I was
transm itting fro m the mobile
on 80 meters. It was only on
rece ive that the trouble arose.

at the operating frequency or
else I had a bad co nnection
on the outer braid of the
coa xi al cable.

Could it be that the
mobile was generati ng this
whine itself even o n rece ive? I
switched it on agai n, and t he
whine appeared on both fixed
and mobile stations.

After repeating this a few
times, I was satisfied that the
mobi le statio n was definite ly
generating the whi ne, which
was picked up not only by its
own receive r, but radiat ing
enough to be picked up on
the fixed station if the two
were close enough.

I was really co nfused, as
the whine was not a co nstant
note but seemed to f luctuate
rhythmically somewhat
li ke a jammer.

I rang up a good frie nd of
mi ne, G8KW (of K W El ec
tronics), who is very know l
edgeable and has much
experience. He had ex
perienced t his phenomenon,
but o nly o n 80 and 160
meters.

He suggested that the
wh ine came from the t ran
sistor oscil lators in the power
supply. But why did it fluc
tuate rhythmicall y? He sug
gested it was beat ing with
some other oscillator in the
transceiver which caused t he
fluctuat ion .

He suggested that either
the antenna was not reso nant

M y car had been away
for some t ime for

repair after an accide nt. When
I got it back, I was not
surprised to find the suppres
sion was much poorer than it
had been before.

I began checking every
thing: the ignition leads, the
distributor suppression, the
bonding of the exhaust pipe ,
etc., and could find no fault .

Th en a curious thing
happened . I had an 80 meter
Q50 and complained about a
whine which was causing con
siderable QRM all over the 80
meter band on reception. I
could not understand this,
drove home and checked the
80 meter band for the whine
on the fixed stat ion . No
unusual QRM was heard on
the fixed stat ion receiver. I
had parked the car under t he
fixed stat ion antenna and
went back to the car and
switched on th e mobil e rig.
There was the whine all over
the 80 meter band again. I
ran back to the fixed station.
Now I could hear the whine
on the fixed stat ion receiver
also, After listening for a
time, I went to the car and
switched off to save the
battery and decid ed to mo ni
tor fro m the fixed stat ion.
But, on returning to the fixed
station , the whin e was gone!
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Dr. A tenogenes Blanco Mala be t H K I BYM
Apartedo Aereo 15-020
BarranquilJa, Colombia

More on HKITL

It has been about a year since the Mount Airy VHF Radio
Club (the Pack Rats) started planning for the Colombian
moonbounce expedition, HKTTL. I was recently reviewing all
of the articles written about this successful 432 MHz moon
bounce project in South America, when it occurred to me that
something was lacking. With all the publicity afforded this
project by the radio press, and with the technical and
descriptive articles which have been published, still missing was
a description of what this project meant to our Colombian
hosts. We Pack Rats knew how they felt, but it would not be
proper for us to tell their story. So, I asked Dr. A tenogenes
Blanco HKl BYM, the project's Colombian coordinator, to
write of his impressions. The following article is the result. I
think that A te has conveyed in his article all the emotion that
exists. - Elliott T. Weisman K3JjZ.

•
views

Afflcianados. and the 2 for 2
met ers (the band in which we
are primarily interested). We
are a group of a dozen or so
hams from the Barranquilla,
Colom bia, area who like to
build and ope rate 2 meter
repeaters and mobile and base
stations. Ou r ambition was to
one day combine forces with
the Defensa Clvil Columbiana
(yo u s hould say Civil
Defense), in order to provide
a comm unications system
which could be used in times
of emergency. The AREA 2
radio d ub was responsive to
the moon bounce project and
volunteered to serve as the
sponsoring organization. You
see, a DXpcdition to Colom
bia requires both local spon
sorship and participation in
order to be licensed and
approved by the Mlnisterlo de
Comrnunicaciones (Colombia
FCC).

The problem areas iden
t ifi ed for action at that fi rst
meeting included licensi ng.
customs, transportation of
both people and equipment,
and the locat ion for the
moo n bo unce station and
lodgings fo r our expected
guests. The most difficult
problem wo uld be the
customs arrangements.

We began our preparations
in February, 1976, for t he
August operat ion. I informed
Elliott Weisman K3JJ Z, the
Pack Rat moo nbo unce
project leader, of what docu
ments were necessary for the
license and customs. The y
wrote a beau t iful letter to the
Mini sterlo, but when I
checked with the head office
in Bogota, I found that it had
not been received in the co r
rect depa rtment. So I flew to
Bogota to meet di rectly with
the Ministerio of Communica
t ions. Here I was lucky. The
cou nselor to the minister is a
young lady lawyer who
graduated from the same
university at which I studied
dentistry. I showed her our
official request and some
background info rmation
reprinted from 73 Magazine
and the Phil adelphia Bulletin.
She issued our special call
letters, HKlTL , for Tierra-

project. It was sure to be a
very difficult - if not a crazy
- underta king.

I soon saw that my contri
bution would be in t rans
lating what the Nor th Ameri
cans wanted to do into the
Colombian way of doing
thin gs . Eve ry c o untry's
customs and governmental
procedures are different, and
s uc h an unusua l project
would no doubt create special
pr ob lem s in l ic en s in g,
customs, immigrat ion, and so
fort h. So I responded to Sam
tha t I would do whatever
they asked of me to the best
of my abili ty. Here I was
discussing a diffi cult project
with a group more than 1000
miles away who were either
very capable or very crazy. I
really didn't know, but it
made no differe nce - we
were going to be a part of the
project.

A special meeting of our
AREA 2 radio dub was held
by the president, Juan
Navarro HKlIJ . The word
"AREA" stands for Associa
tion Radio Experime ntadores

bian which had the potential
of providing interna t ional
recognition for my city and
cou ntry. I had no doubt that
my answer would be in t he
affirmative, si nce I was told
tha t the planned operation
would be the first of its kind
on the continent o f South
America and the request
came from a fellow ham and
Colombian. However, I d id
have doubts about the capa
bilities of the Mount Airy
VHF Radio Club (the Pack
Rats) and the pro babili ty of
success of such an ambit ious

Colombian- -

M y first encounter with
the Sout h American

moon bounce project oc
curred when I received a
letter from Sam Martinez
WB3AFY/ HK1CWB, a fellow
Colombian who now lives in
the States at Baltimore, Mary
land. Sam informed me about
the Mount Airy VHF Radio
Club's DXpedition plans and
asked if I could coordinate
the Colombian end of the
project. I didn't know the
first thing about moon
bounce, but here was a re
quest from a fellow Celom-
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Lun a (ea rt h- mo o n In

English ), and gave me an
official lette r to present to
the customs officia ls. Many
letters an d documents were
necessary for customs in
order to bring in suc h a large
amount of complicated rad io
equi pme nt without having to
pay du ty. After a mounta in
of correspondence with t he
Colombia n customs, I was at
last beginning to believe that
this problem was solved.

The site for the ex pedition
sta t ion was selected to be a
famil y beach house on t he
Caribbean coast about 18
mil es from Barranqu il la, with
a hor izon-to-ho rizon vie w of
the August moon. This is in
a n isolat ed are a service d by
an ex pe ri mental power
station. I visi ted the super
intendent o f the station, a
rela tive, who assured me t hat
t he re would be adequate e lec
trical power and no problems.
I also located some emer
gency generators for backup.
Various ladders , poles and
other equipment were located
and rea died.

T ran s p o rtation In our
country is mostly by bus.
Few people own priva te auto
mo biles, because t he cost of
even a Renaul t 6 is about
10,000 American dollars. The
A REA 2 me mbers volun
teer ed to drive the ir ca rs for
our guests' t ra nsportat io n. In
addi tion, I made contact with
the chief of the Defensa Civil
in o ur area - wh ich proved to
be to our futu re m ut ual
benefit. He wou ld provide
civil defense trucks and civil
defe nse guards for the expe di
tion.

The AR EA 2 group was
hard a t work o n ou r new. 2
meter re peater , wh ich we
hoped to have ready in ti me
for th e ex pedi t io n. We
needed some spec ial part s to
com plete t his project. O ur
new friends , the Pac k Rats,
were able to o bta in t hem
from VHF Engineering and
send them to us. This new
repeater is loca ted at 11,000
feet above sea level on a
shoulde r of Cristobal De
Colon Mountain in the Sie rra
Nevada, about 80 miles from

Ba r ranqui ll a. It operates
under an AR EA 2 cl ub call
sign, HK1EE, o n t he frequen
cies 16-76. It covers several
tho usand square miles from
t his high location. We used
this repeater extensively for
liaison during the moon
bounce project.

A few days before our
guests were to arrive, a prob
lem with their airline tickets
came up. Sam 's XY L,
Rosalba, had arrived in ad
vance wi th a check to pur
chase t hei r t ickets from Aero
condor Airlines ; however , t he
prices had go ne up and the
chec k was t hus too small. The
group was coming from Phi la
delphia to Miam i on Eastern
Airlines, connect ing with an
Aerocondor flight to Barran
q uilla. Both airfa res had
increased. Aerocondor agreed
to kee p the ir pr ice as
origina lly quoted. She ila
H K1CWO underwrote the
extra cost un til the group
could arrive and rei mburse
he r. Another proble m solved.

Our Pa ck Rat guests
arrived early on the morn ing
of July 26, 1976. There were
9 of them : Ellio tt K3 JjZ and
his wife, Lorraine Bolmar
WB3AO P/ H K1 AMW, Sam
WB3AFY, T ony W3HMU and
his wife Jan, Walt K3BPP, Bill
W 3H QT , an d D a nn y
WA3NFV - along with 13 70
pounds of equipment. Even
wit h all t he preparation s and
document s, it st ill took us
two hours to clear the equi p
ment through customs. That
doesn't see m too bad, ho w
ever, when you cons ider that
it usuall y takes 15 days . We
loaded our guests and their
equipment into seve ral ca rs
and s mall t rucks. The fi rst
stop was for several press con
fere nces. Our guests were pre
vented from wilt ing under the
hot Colo mbian sun by several
bott les each of our good local
bee r. Finally, late in the after
noon, we ar rived at the beach
house QT H.

I must tell you of my
impressions of these Pack
Rats. These people should be
m i ll ionaires back in the
Sta tes , if they wor k as ha rd at
their occupa t ions as the y do

at moonbounce. It was very
rare when they got more than
three hou rs of sleep a night.
If t hey weren't wo rking rad io
contacts, the y were e ither re
pairing so me thi ng or makin g
prepara tions for the next
day's operat ion. They were
a lways s mil ing (except wh en
the power went out) and,
eve n more importan t, they
were always willing to take
time to explain, to teach, or
to ma ke fr iends.

The site wa s n ot a Shan
g-i-La, b ut Rosalba did a
great job of making it home
for our visitors . The AR EA 2
ga ng c o n t r i b u t e d d ail y
goo die s of beer, soda, rum,
and homemade cakes. In ad
di t ion, the re is t his enormous
ocean out fron t to he lp
moderate t he August heat
and a lso provide d ive rsion
during power outages. These
power problems developed
because o f the st rong after
noon breezes which kept
knocking out t he electrici ty.
The moonbo u n ce crew
loca ted the t roublespot. I had
three generators which were
e it her too sma ll or too poorly
regulated to be of value. The
Ocfensa Civil fina lly ca me up
with one wh ich woul d do the
jo b, but by the n the pro blem
was cured. However, now we
knew wh ere to get one for
eme rgency radio o pera tions. I
kept our friends calm by
te ll ing them a " prove rb " I
made up, " The disappoint
ment of a powe r fa ilure is
bes t soot hed by a swim in the
ocean. " It worked.

We found a combination
of Engl ish and Spanish a nd
"ham" to wo rk very well.
T he uni ve rsal language of
amatc ur radio was eq ual to all
occasions. The success of the
expedi t ion has been reported
e Isc where. In a ll, fifteen
moonbounce contac ts were
made with e ight cou nt ries
and 70 QSOs on Oscar 7 8
were made with fi ve cou n
tries. We cele brated at a
banquet hosted by the A REA
2 radio cl ub, whe re we
pre sented our Pack Rat
friends wit h a plaque co m
memora t ing the first South
American moo nbou nce con-

tacts. We also e lec ted the
Mount Airy VHF Radio Club
a brother orga nization. After
wards, we found o ut during
an all-night so iree that our
North American fr iends were
fully equal to the challenge of
a Colomb ian fi esta .

The benefi ts of our joint
efforts have gone well beyo nd
the moon bounce project. The
amateurs and the Dcfens.a
Civil have become clo ser, and
are now working o n a system
of coope rati on for ti mes of
eme rgency, wh en we will pro
vide radio co mmunications
through a system of repeaters
covering the who le north
coast of Colom bia. With the
A REA 2 cl ub, t he radi o clu b
of Atlantica, and the Car te
gena radi o dub, HK1SA R
and HK1 AA H are also work
ing on Oscar syste ms. Maybe
someday soon we will QSO
wit h our friends via the s.atel
lite.

A dividen d of our project
came recen tl y and unexpec
tedly. A very sick Colom bia n
lady needed a medic ine man
ufactu red by the drug com
pan y where K3 JJZ wor ks. I
spo ke to Elliott via 20
meters, and he made arrange
me nts for the d rug to be
fl own to Colom bia in time to
save this lady and her un bo rn
child. Thi s was ma de possible
by t he friendship resu lti ng
from the project.

Fin all y, as I wrote this, I
fl ip ped through my fil e of
cor res po n de nce , lo o ke d
throu gh the photographs we
took, and re-read the news
paper art icles t ha t we re wri t
ten. I fe lt aga in the exci te
me nt o f th o se go lden
moments we shared togeth er
and the warm glo w of the
frien dships we ma de. The
o nly thing I can s.ay is,
"Come back, Pack Rats, we
have a Mars bo unce waiting
for us! " .

Refllrllnca5

1 . "Pack Rat Moon Bounce," 73
Maga~ine , April, 1974 .
2. "Tierra Luna Para Colombia,"
OS T, October, 19 76.
3. "Colombia Oscar 76 Opera
tion ," OST, November, 1976.
4 . " D Xpedit ion: Memories for II
Lifetime:' 73 Magaz ine, Holiday,
1976.
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I
EDITORIAL

by Wayne Green W2NSDII

KILOBAUD VS 73

CIne of the tougher decisions to live
with was the one whereby OW! would
not pr int the same artiCles in both 73
and KIlobaud. Every now and then an
article comes in thai is a nalUral for
both magazines and I have to decide
wnere il will go ... knowing that I am
really shortchanging the readers of the
other rnagazme when I make the
decision.

For instance, take a beautifully
detailed article on keyboards which
thoroughly covers every kind of key·
board that you might run into . , . the
debounc ing Circuits ... gating ci rcuits

coding va9ilries. ObvioVlily the
computer nuts have to have that data
. . and $0 do you. It's going in

K" obaud. $0 It comes down to this
.. either you sumcribe to both magi!
l ,ne\ Iii move I eoccrse t, you wr,le to
me ""d convince me that some articll!$
should be In both ma<}3zines _. or
YOU jl)$ll'I'\JIke do WIthout $Orne of the
ern m.

Whll 00 you thin k ?

HOW 'S KILOBAUD DOING'

The re5pOnte has been most gratify·
1r\9. Apparen t ly the re was a gigant ic
need fo r a magazine for beginning
compuler people ." people who
know a~ li ttle as I do ebouttbem. I'w
made sure that the ar ticles are simple
enough so that I'm able to understand
them - and uus has h it the jackpot,

K'lob;wd, like 13, is packed with
interest Ing articles, I'm getting a lot 01
the same comments on it thai I do on
/3 P<'rticularly tbat while the
readers do get other magazines, it only
takes Ihem a short lMlile to read the
others and It lakes days to read
K dolMud eececse there is so much 01
,m eresl ,n II.

Thoe f ,~t pr,nt run 01 25,000 copies

,.WS} We' ttHd »oos, and one 0'
the twst SOuTaos 's rhe' club nl!'WS"
le tter. Got ooer We reiterare our
longs r¥>dmg offeor of , free
subsCflptlOn to 73 or Kilobaud in
exchilnge for iI soor on VOUT hilm
or computer dub newsletter
mailing tnt. Deal?

of the fim issue of Kilobaud sold out
and _ore printing up some more to
try to keep up wilh t he demand. If _
can keep up the momentum, Kilobaud
will be Ihe largest circulation maga·
zine in the hobby compuler field by
ils fifth issue ... ali the resull of our
publishing a massive amounl of fan
tast ic an d easv-to.onoersreod art icles.

•

HAMS VS COMPUTERS

Computer exhibits at ha mlests and
conventions continue 10 be Ihe most
mobbed, as more and more hams
discover that a microprocessor is just 8

newfangled Ie with which they are
going to haw to get lamlliar. The
longer you pul off getting into Ihis
fascinating part of modem electronics,
the more alienated you may find
youl"$elf. Try to remember, if you're
old enough, how a sizable !1oup of
hams tried to ignore solid state, com·
plete with aST lIS lheir flagship .

The fact that there are aboul
50,000 people into hobby comPUtlflg
should be an inkling that it is fun .
You don't gather up that many fish in
a two year period withOUt awfully
altraclillt! bait.

One inleresting part 01 this is that
while it doesn't hurt t o unde rstand
how computers wor k to play with
them, it is by no means mandatory ,
You'll fi nd that o nly a small percen
tage o f the hobby ists know as much
about their systems as you think t hey
do. This is one of ee reasons mat
Kilobaud has been such a hil ... il
doesn't assume a tot of knowledge on
the part of the reader.

It's quill' possible 10 either buy an
assembled computerette or put 10

gether a kit and hallt! a ball with it
without~ knowing how the blamed
thIng .....arks. The "appliance oper·
arcr" rides again. I tend 10 Ihink in
lerms of "black box" use~ . .. and I
think t hat this is going to be the
direction of t he major gro'lllth in
micrQ<Dmputers.

More and more we will be seeing
IO lerfaoe$ between these compulers
and ham gear ... wilh television sets

. .. with the new video games ... and
all we'll hallt! to be able to do is load
pfO!J"ams and have fun. I Ihink most
of us will get accustomed to wriling
our own programs fo r spedal jobs _
want to do .. . and gel so we can read
a program in BAS IC just as we do a
schematic diagram. Kids under ten
veers old can do it.

Be sure to get to At lanta in June
( t8· 19 ) and check o ut the co mputer
exhibi ts ... there will be a 101 of
them, T hose of you who can get 10

Seattle will have a choice bunch of
computer e~ h i b its to see also last
_kend in J uly . I'll be at bo lh be
lalking o n the programs ,., and
answer as many questions as I can.

ATlANTA J UNE 18-19

Th is is the biggest convention on
the country outside of DayIon , .. iiWld
will be drawing 'em in from all OYer

the South. o.u Cone lof Navassa
Island fame) is the fearless leader on
this one and he's rounded up some
nice prizes lor those who st.1l Ihink
tbere is a Iree lunch. The biggy is a
KDK-144 synthesized rig. a Larwn
antenna and a new car to go with the
combo ... ta lk about Ihinking big'

That's the good part . . . bu t then
nothing is ever perfec t, so the faet
that I'll be spea king every now and
then needn't be held aga inst the
effo rt, 1I there is any Inte rest, I'll gillt!
some details and answer quest ions on
how to get your own business sta rted
in yo ur spare time making ham gear
(how to become richl. If everyo ne is
so used to being poor , , . or is rich
already . . . then I'll give some in
spiring 'Mlrds on the WARC debacle
,. a message 01 d>eer to ARRL

fanatics. . how to wrile articles for
73 and get famous .. , or stuff like
that.

It is hi!tl time t o pencil in lhat
~kend for some fun , , , .,d Atl.,ta
.s a balll Between Undei!1ouod
At lanla II wouldn't miss itll, Stone
Mountain (di tto), Aunt Fanny's
lwow, what food!! , there is so much
to do and see around Atlanta thaI It is
worth the t rip without any oon·
vention.

The convention will haw some of
lhe top speaking talen t . . . great
prill'S ... possibly more exhibits than
Dayton .,. including tbe latest in
ham-orien ted computer n uff .. , and
the friendliesl bunch of hams you'll
run inlO anywhere.

HELPI

A glance at any issue .of Kilol»ud
will indicate an amaz ing n umber of
co mpanies provid ing microcomputer
kits, periphera ls, and software. The
KB laboratory is obtain ing as much 01
t his hardware as possible, for evalu
ation purposes as _Ii lIS for pro
duction of software cassettes that you
will be see ing at your favorite com
puler emporium. We hallt! reached the
point where our computer specialists
could soend lheir enlire day buildong.
test ing. and debugging micro syslems.
01 course, this is not the best situ
ation oM>en there is so much else to
do, like getting a chanOf to do some
skiing or snowmobiling every coce in
awhile. We are looking for a digital
technician 10 help with our micro
processor overload. This individual
must be up on digital construction
techniques, and familiar wilh TTL and
CMOS. Pract ical excereoee with
microprocessors is a muSI considering
t he natu re of the ;ObI Also, fee l free
to include in yo ur resume any expe ri·
ence yo u may have had in interfaci ng
peripherals, such as floppy d isks,
lerm ina ls, or casse!tes, to a micro
processor system. The KB teborarorv
has the scopes and test eq uip ment yo u
will need to get our e nc rc cec cessors
going. (Soltware knowleclge sure
would help, since ha rd ware e xpe rtise
gets you e xactly half,way in t he
computer businesslJ Give it some
thought. If you are interested in
coming to New Hampshire (no gas
shortage herel, let us know, addressing
the a bove points as completely as;

possible. Sell youl'SJI!tf . We plan on
rooding more lhan one resume, SO

please - no hand-¥rII';tten jobs. Aher
rooding ewrv son 01 scrawl that gets
sent to KB for six hours, irTllgine what
sorl 01 fflCeption your hand-written
resume will receive at 4 pm. Please
mark your envelope with a bold
"R ESUME," as our mail sorters also
put in a full day's work ...
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T he entire Library is 1000 pages lo ng, chock full 01
program source code, inst ructions, conversions, memory

requirements, examples and much more. ALL <Ire w ritten
in compatible BAS IC executable in 4K MITS, SPHERE,

IMS, SWTPC, PDP, etc. BASIC compilers available for
8080 & 6800 under $ 10 elsewhere.

This Library is destined to become one of the reference
bibles lor the small computer lield, due to its versatility

and uniqueness and the ease of operation of the programs
it contains. T hes e volumes are deduct ible as a business

expense when purchased by a company. Send your
rem ittance for prompt delivery, while supplies last .
Volume discou nts are available t o qualified dealers.

Each program's source code is listed in fu ll detail. These source
code lis tings are not red uced in size but <Ire shown full si ze for
inc reased readability. Almost every p rogram is self instructing

and prompts t he u ser with all requ ired run ning data .
lm rnediat elv following t he source code listing for most of

the programs is <I sample executed ru n of t he proqram.

This Libra ry is the most comprehensive work o f its kind to date. There are other
software books on the market bUI t hey are dedicated to computer games.

The intention of th is work is to allow the average individual t he capability
to easily perform useful and productive tasks with a com puter. All of the
programs contained within t his library have been t horoughly tested and

Ciames
executed on several systems. Included with each program is a

description of the p rogram , a list of potential users, instructions for
execution and possib le l im i tat io ns that may arise w hen running

it on various systems. List ed in the lim ita t io n sect ion is the amount
of memory that is required to store and execute the program.

This LIBRARY is a complete do it yourself kit. Knowledge
of programming not required. EASY to read and USE.
Written in compatible BASIC immediately executable in
ANY computer with at least 4K, NO other peripherals
needed.

If You're Still
Playing
It's Because You
ttaven't Seen Our
Software Library

.....
VOLUME FOUR

Bingo
Bonds
Bull
Enterprise
Football
Funds 1
Funds 2
Go-Moku
Jack
Life
Loans
Mazes
Poker
Pcpul
Profits
Cubic
Rates
Retire
Savings
SSA
'ne-rec-ree

VOLUME I & II - $24.95 each

VOLUME III - $39.95 each
VOLUME IV - $9.95 each

Add $1.50 per volume for postage and
hand li ng

.......

1712·T FARMINGTON COURT
CROFTON MD 21114

Phone Orders call (800) 638-9194
Info rmation and Maryland Residents Call (301)-721-1148

SCIENTIFIC RESEARCH

•

APPENDIX A
BASIC
STATEMENT OEF

Differences
Dual Plot
Exp·Distri
Least Squares
Pairlld
PlOt
Plotpts
Polynomial Fit
Ragreuion
Stat 1
Stat 2
T-Distribution
Unpaired
Veriance 1
Variance 2
XV

Part 4

PLOTTING &. STAT
Binomial
Chi-Sq.
Coeff
Confidence 1
Confidence 2
Correle~ions

Curve

Rand 2
Solve
Sphere Trian
Stan
Track
Triangle
Variable
Vector

VOLUME ONE Pen Tre' Pony
Rate Roulette

Part 1 Re~urn 1 Sky Diver
Re~urn 2 Tank

BOOKKEEP ING Schedule 1 Teach Me
Bond
Build ing Part 2 PICTURES
Compound A. Newman
Cyclic GAMES J.F.K.
Decision 1 Animals Four Unul
Oeclsion 2 Astronaut MI. Santa
Oepreciation Bagel Nixon
Efficient Bio Cycle Noel Noel
Flow Cannons Nude
Insta llm ent Checkers Peace
Intarest Craps POlicaman
Investments Dogfight Santa's Sleigh
Mortgage Golf Snoopy ,
Optlmin Judy Virgin
Order Lin.. Up

MATH & ENG INEER ING
B_m
Conv.
Filter
Fit
Integration 1
Integration 2
Intensity
Lola
Macro
Max. Min.
Navaid
Optical
Planet
'SO
Rend 1

VOLUME THREE

A DVA NCE D BUSIN ESS
Billing
Inventory
Payroll
Risk
Schedul .2
Shipping
Stocks
Switch

VOLUME TWO

Pert 3

Part 5



An Intelligent

RTTY Station

- - the 5T-6 TU and 8080 •micro

The K7YZZ computerized station.
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Fig. 1. The RTTY interface unit schematic diagram.
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Fig. 2. System block diagram illustrating how adopter is used
to Interface the S T-6 to computer.

One of the difficul ties
encountered when using

microcomputers is the prob
lem of finding out exactly.

Loui, J. Hunan K1YZZ
12235 SE 62nd 51.
~lIevu. WA 98006
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shown in the schematic dia
gram of Fig. 1 performs two
functio ns. The first is to take

The completed RTTY odopter.

Th e ST·6/M ic rocompu ter
RTTY In terface Unit

The RTTY interface unit

Interior view of R TTY adopter.

how to connect it to my ST06
TU to receive and send
RITV.

-

how to use the machine for
something other than playing
games and doing simple math
problems. Since I built my
machine' with the idea of
using it in my ham shack, I
decided that after several
months of playing and writ
ing games, I would move it
from the living room down to
the ham shack and see what
could be done to get the
thing to talk to my trans
mitter and listen to my
receiver on RTTY and CWo
This artic le will describe my
efforts in connecting it to my
ST06 RTTY TU and program
ming the computer to act as a
" Model 28 KSR."

I ordered a copy of the
HAM-l audio cassette pro
gram for the 8080 system
from The Digital Group Soft
ware Systems", and when it
arri ved a few days later, I
studied the written material
that came with the tape
recording. The HAM-l cas
sette enables the operator to
program the computer for
operation in two modes, one
as a TTY keyboard and video
terminal (TTY·TVT), and the
other as a CW keyboard with
message storage buffers and a
CW reader with the characters
appearing on the video dls
play (CW·TVT).

In the instructions, I also
found information on how to
modify the HAM·l program
to connect the output of the
TTY data to port 2 or 3 input
and output terminals. I
modifi ed the program on my
machine to use the least sig
nificant bit terminal of port 2
and made a new copy of the
program using the "Cassette
Write" funct ion. I pl an to use
the port 3 terminals for a CW
system. TTY output signals
appearing at these selected
ports are in a Baudot coded,
serial bit stream, at TTL logic
levels. That is, a MARK as
plus 5 volts and a SPACE as 0
volts. TTY speeds may be
selected from keyboard com
mands for 60, 66, or 100
wpm. Once the program had
been modified as suggested in
the HAM-l data package, the
next step was to determine
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Refer en ces
I " A Ham's Compu ter
CW/RTTY t he easy way," Louis
Hutton, 73 Maga~ine, December,
19 76.
20igital Group Software Systems,
rnc., PO Box 1086 , Arvada CO
80001. HAM-l Cassette. $5.00.

Modifications to the HAM -l
Program

During the testing of the
HAM-1 program, it was deter
mined that there was no
method of sending the car
riage return (CR) or line feed
( LF) functions that are
required when you are send
ing to a station equipped with
only a mechanical TTV
mac hine. This problem was
brought to the attention of
The Digital Group and the
modifications shown in Fig. 3
were developed for the
HAM-l tape program. The
listing will provide two car
riage return and one line fee d
signal when the RET UR N
key is depressed on the key
board.

nal, the RE5ET key is de
pressed, and when the moni
tor program appears an
instant later, t he 8 key is
depressed. This calls up the
comp uter in the TIV key
board mode. The 5T-6 T U is
switched to the send mode
and the transmitter is keyed .
Typing on the computer key 
board will now send A F5 K
signals to the transmitter.

Concl usio ns

For those who have an
5T-6 or similar type RTTV
TU, this little interface u nit
may be used to connect the
microcomputer to the TU for
computer generated Baudot
RTIV communication . The
next article will cover a low
cost RTIV T U that is de
signed for direct connection
to the computer and ham
station equipment. -

Fig. 3.
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the incomi ng TTY signals
from the ST-6 TU loo p cir
cuit an d isolate th em from
the low voltage TIL logic
circu its in the MCT-2. The
TTL level Baudot signal from
the MCT-2 optical isolator is
bu ffe red and inverted in the
7400 and is sent to the least
significant bit terminal of
port 2 input. This Baudot
signal is processe d in the
microcomputer and displayed
on the video monitor.

The second f unction of
the RTTV interface unit is to
receive keyboard generated,
Baudot encoded, TT L logic
level signals from the com
puter an d feed the m to the dc
loop kevcr transistor stage of
the RTTV interface unit. The
keyer transistor keys the 5T-6
lo o p through the diode
br idge . The 5T-6 converts the
loop signals to AF5K tones
for transmission to the radio
transmitter audio input. No
loop de supply is req uired for
this unit, as it is supplied by
the 5T-6. Diode bridges are
used to keep from having to
worry about loop supply de
polari ty damaging the circui t.

Operation

With the RTTV interface
unit connected betwee n the
5T-6 and port 2 of the com
puter as shown in the block
diagram of Fig. 2, t he modi
fied HAM·1 tape is loa ded
into the computer. A RTTV
signal (60 speed, narrow
shi ft) is t uned in on the re
ceiver and 5T-6 TU. A 7-1-1
is keyed on the computer
keyboard to tell t he co m
puter to set the speed at 60
wp m, receive mode, in upper
case letters. The resulting
deco de d Bau dot signals
should begi n appearing on the
video monitor beginning in
the upper left hand corner of
the screen.

To transmit the TTV sig-

Tape Drives - None
Higher than $1195

Components - Power
Transistors, Diode" RlIlSistors,
Capac itors

Integrated Circuits - from
10 Cents
Equipment Cabinets
Transforme rs

Keyboards

I
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I'm especially inte rested in:
a NEW O TERMINA LS
o USED 0 PERIPHE RALS
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ADDRESS' _

10 Flagstone Drive, Hudson, New Hampshire 03051
Send my tree catalog to

Send for a free catalog or

Call toll free 800 258·1036
in N H 603 885-3705

Come to our Showroom

• CRT Terminals
• Peripherals
• Electronic Assemblies
• Components
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Fairchild VHF P re s cal e r Chip.. NEW
llCOIFC ff igh Sp.ed Dual 5·4 Input nolnor 15.40

Motorola, Motorcycle Rad io - Model T33BAT $39.95 FOB PhOl'n ;xntosec 1 Gft, COU"t " Divide by 4 74.35
llCOSDM 1 GH, Count., Oioide by 4 110.50
llC(}(,DC UHF P~$ca l", 7$0 MH! 0 TyP't flip/flop 12.30
llC24DC Dual TTL VCM ", me ", MC4024P 260 Mot orola M C1 44 10CP CMOS ton e Gomer.tor use, 1 Me. Crystal "llC440C Phase F"c . Oet" to. Sam. as MC4044P 2.bO 0,01u,. standard dual frequency lel.pho,," dialing ,ignal. 01..,111 compatibl. wit"ucseoc Eel VCM 4.53 Our 12 key Chomeric pads. Kit include, the follOWing.
llC70DC bOO MHI flip/flop with ..set 12 .30
nC830C 1 CHz 248/251> Pro,eal• • 2920 1 MC14410CP

llC900C 650 MHz o,neale. Di.ide by 10/11 16.00 1 TOUCh Tone Pad
llC900M same 3, ab",," n,ept Mil. _er,ion 24.1XI 1 1 MHz C,ystal
11C910C bD5 MH, P,e"ale, Oi.ide by 5/6 16,00 1 P,inted Ci"uit Board (F,om flam Rad io Sept. 1975)
llC910M same as abc_e except Mil. _enion 24.00 And all oH,er P<l'!l for al$embly.
95H9{)OC 350 MHz P,escaler Di_ide by 10/11 950 $19,95
95H90DM ~me as abo.... ucept Mil. ...."ion 16.50
95H910C 350 MHz Prescale, Oi.ide by 5/1> 9,50 Fairc h ild 95H90DC Pre s c.ler divide by 10 10 350 MHz. Will take any 35
95H91DM same as above except Mil. ...."ion 16,50 MHz Counte, to 350 MHz, Kit includes t he following.
T.1. TMS4060/C2107, 4K RAM 19.01 I 95H900C

1 2~5179
Ba tter ies 2 UG-88/u BNC's
NI·CAO's AA cells 1.25 .olts at 500 mah , . $0-49 1 Printed Ci ,euit 80ard
Gel·Cel l 12 volll at 1.5 Amp Hr. #GC·1215 $19,95 And all other pa,ts fo, assembly.
Crystals JUST ARRIVED! These radios have jusl been $29,95
1.000000 MHz 4,95 pulled oot of se,.ice. Set up for app,o,. 150 MHz.
5.000000 MHz 4.95 Clean, All tubn inCluded. No accessories. Prices Fairchi ld llC90DC Pres ealer divide by 10 to 650 MHz. Will take any 65
10.000000 MH, 4.95 FOB Phoenix. MHz Counte, to 650 MHz Or with a B2S90 it will divide by 10/100 to 650 MHz,
3579.545 KC 2.95 MOlorola U43 IOGT $4995 This will ta'e a 6.5 MHz counter to 650 MHz. Ki t include, the following,

GE TPL $99.95 1 llC900C
GE MT.33 539.95 i 2N5179
6EMT42N $79.95 2 UG·88/U
COl lins 2SU $150.00 , MC7805CP I P,in ted Ci"uit 80ard and all othe, parts for assembly,
CBS tab, Modtlills, AUDIMAX $715.00

, Bridge 82590 add $5.70 to tota l.
C8S tab, 450 $315.00 $59,95

10.7 Mil. Ceromil: F~1ef TRANSFORMERSMuRata SFW10.1MA ., . .. ... . . ...... .. ... 53.95
F.2lA 6.3....t at 10 amps 5,77
F·IBX 6.3><t at 6 amps 356

Johanso n and J o hnson F·93X 6,5. to 40. at 750 ma o 3.53
Trim m er Capacit o rs F·92A 6,5. 10 40. at 1 amp 4.59

Fe rrit e Beads F·91X 6 ,5. to 40. at 300 mao 2.72
Ito14pl. $1.95 12 ,,,

" " N·5lX 15olation 115.ac at 35_a. 2,80
1 to 20 pf. $1.95 120 ,,, 9.99 Model 0·2 6,5. at 3,3 amps 4.95

6.5_ at 3.3 amps
C·912·034 22><t at 200 mao

11. at 250 mao 1.49

FET's
8E.12433·001 30. at 15 mao "C·404·024 18v-ct at 400 rna, 1.49
8GH·9 6.3..t at 10 amps

2N3070 1.50 2N5460 so MFEJ002 3.35 115 . ae at 100_a Isolation 6.95
2N3436 2.25 2N5465 1,35 MPFl02 es F·10n iav @ 4A Or 24 V @ 2A 7.80
2N34S8 1.30 2N5565 5.45 MPFl21 1,50
2N3821 1,60 3N126 3.00 MPF4391 eo
2N3822 1,50 MFE2000 so U1282 2,50
2N4351 2.85 MFE2001 100 MMF5 500 P6377 12v at 4 amps-or 24v at 2 DIODES2N4416 1.05 MFE2008 4,20 40673 1,39
2N4875 1.75 MFE2009 480 401>74 1.49 a mps. $6.30 IN270 Germanium Diodes S7.95/<

TUBES P6378 12v at 8 amps or 12v at 4 IIEP170, 2.5A, 1000 PIV $4.95/20

amps. $ 10.3 1
Semtech SFMS 20K, 20KV, 10 ma,

2E26 '.00 .n '" 7984 4.95 fast '"overy $1.26 ea.
3828 400 811A 9,95 B072 32 .00 P8196 80vet at 1 .2 ernps $6.284XI50A 15,00 "I31A 11,95 8156 395
4X150G 18.00 5849 32.00 8908 9,95
4CX2508 24.00 6146A 5.25 8950 550
4CX350A/8321 35.00 61468/8298A e.zs 4·400A 29.9$
<lClC15000 '1 50.00 "'" 7,95 4·250A 24.95 FANSOX415 25,00 6907 35 .00 4·115A 20 ,95
572B/T160L 2500 7377 40.00 4·65A 15.95 Pam010r Fans, Model 4500C 117 VAC, 60 H., 19 w. . . . . . . . . . .. .. . ... ... ..... .. .. .. 57.95

RF TRANSISTORS RF TRANSISTORS
2N1561 15.00 2N559O 6.30 MR F207 2.00 Amperex 8LY90 22.50 MM3002 1.65
2N1562 15,00 2N3866 JAN TX 4,85 2N5591 10.35 MRF208 10 ,20 Amperu A209 8,60 MM3009 1.80
2N1692 15.00 2N3925 6.00 2N5635 4,95 MRF209 12.35 MSC 2001 20.00 MM3375 7,00
2N1693 15.00 2N3927 11,50 2N5636 11.95 MRF237 1.B5 MSC 3000 20.00 MM3904 1.50
2N2631 4.20 2N3'148 2,00 2N5637 20.70 MRF238 8.55 MSC 3001 20.00 MM391)t, 1.43
2N2857 1.BO 2N3950 26,25 2N5643 20.70 MR F450 16.55 MSC 3005 20.00 MM4000 1.24
2N2876 12.35 2N3961 6 ,60 2N5641 4,90 MRF453 19.55 MSC 80205 20 ,00 MM4001 1.39
2N2880 25.00 2N4072 170 2N5643 20.70 MR F504 6.75 MSC 80206 20 ,00 MM4003 1.85
2N2927 7.00 2N4073 2,00 2N5764 27.00 MR F509 5.50 MSC 80255 2000 MM4036 1.60
2N2947 17.25 2N4135 200 2N5841 1100 MRF511 860 Fairchi ld SE7056 3,00 MM4044 3.00
2N2948 15.50 2N4427 1.24 2N5842/MM1601 19.50 MR F620 21.00 MMI051 200 MM4545 3.00
2N294"1 390 2N44'O 20.00 2N5849/MM1622 19,50 MRFB004 1.90 MM1500 32.20 MM8006 2.15
2N2950 5 ,00 2N4440 a ee 2N58~2 50,00 HEPS3013/75 2.95 MM155(1 10.00 '11'111552 50.00
2N3287 '''' 2N4957 "'" 2N5942 49 ,50 HEPS3014/76 4,95 '11'111601 5.50 '11'111553 56,50
2N3300 1,05 2N507(1 13.80 2N5922 10.00 HEPS3002 11.03 MMI602 7.50 HEP55026 2,48
2N3302 1.05 2N509O 6.90 2N6080 5.45 HEPS3003 29.88 MM1607/2N5M2 8.65 MSC 80256 20.00
2N33D7 10 ,50 2N5108 3.90 2N6081 8,60 HEPS3005 9.55 MM1614 2.75 CTC 01-2B 20.00
2N3309 3,90 2N5109 1,55 2N6082 11.25 HEPS3001> 19.90 MM1620 17.50 CTC 010.28 20 ,00
2N3375/MM3375 7,00 2N5177/MRF5177 20.00 2N6083 12 ,95 HEPS3007 24.95 MM1622/2N5849 19.50 CTC El-28 20,00
2N3553 1.80 2N5179 ee 2N6084 1495 HEPS300B 2.18 MM1661 1500
2N3571 4.10 2N5184 2N6094 5.75 HEPS3DIO 11.34 MM1669 17 ,50
2N3818 "00 2N5216 47.50 2N6095 10.35 RCA TA7994 50.00 MM1943 300
2N3824 3.20 2N5583 5.60 2N6096 19.35 RCA 40290 2.48 '11'112605 3.00
2N3866 1.09 2N5589 4.60 2N6097 28.00 Kertron K2126 5.50 MM2bD8 5.00
2N3866 '" 4.14 2N6166 85.00 Ker!ron KB6008 5.50

~/if{!
2543 N. 32nd STREET

[;IPHOENIX, ARIZONA 85008 ............,• '2
electr0'UCi PH. 602·957·0786

NO C.O.D. M8
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- - getting a micro's attention

Interrupts

Explained!

unique interrupt system, the
detai ls are best left up to t he
programming man ual for that
particular chip.

However, t he basic rules of
interru pts are common to all
systems . Int err upt s were
developed to handle a partic
ular t ype of situation. This
situation is when an external
device, at some unpredictable
mome nt, requires that t he
computer do somethi ng
immed iately.

When an interrupt occurs,
the CPU (Central Processing
Unit) must literally drop
everything, but it must re
member where it was before
the interrupt occurred. To do
t his in mos t systems, a ll o f
t he contents of the registers
are pushed onto the stack (an
area of memory or other
hardware sto rage) before the
CPU jumps to t he interr upt
location (the interrupt sub
routine). Then the CPU will
perform the subroutine at the
interrupt loca tion. During
this time, t he CPU does not
want to be interrupted again
and, for this rea son, most
microprocessor s have a
Disable Inte rrupts instruction
(e.g., Dl, hex F3 on the
8080A a nd SE I, hex OF on
t he M6800) which allows t he
CPU to ignore any " Hey
you" no matter how lou d,
while it performs the current
interrupt subroutine.

Systems of interrupts are
generally unique to t he chip
and/or the machine's imp le
m e n t a ti on, bu t generally
there are t hree main cate
ganes:

Single Line Interrupts:

DATA ""

= PRoo R'"
I~T"RRUPT ' ~T REO- cOG,e '"'
I SUC ~ AS
INTEL .".1

•
•
•

REO 0
REO '
REO 2

you talk to t he person calling
(execute t he interrupt sub
routine). When you have
finished, you ha ng up the
rece iver (enable interrupts)
and resume the conversat ion
with your frie nds (return
from interrupt).

Priority an d multiple inter
rupts can also be considered
in this fashion, such as the
doorbe ll ri n gi n g (high
priority ), the telephone (low
priority, let the XY L answer
it), or a call on your ham gear
(high priority to you, but low
to the XYL) . The analogy can
be carried much furt her.

In the fo ll owing descrip
t ion, I have tried to be as
general as possible, because
wi th the wide variety of
chips, each with its own

REO'

make much sense until you
real ize just how useful an
interrupt is.

An interrupt is virtually a
" Hey you" followed by an " I
want t h is done now ..." The
lou dness of the " Hey you"
indicates its priority if more
than one arr ives at once.
When an interrupt occurs,
you drop whatever you are
do ing and go to t he inter
rupter to see what he/she/it
wants, and when t his is co m
pleted, you are free to return
to what you left.

A more useful analogy
when considering interrupts is
the telep hone. Pictu re your
self sitti ng with some friends
chat ting (main program)
when the telephone rings (an
interrupt). You excuse your
self and go to answer the
telepho ne (jump to t he inter
rupt location). When you
pick up t he receiver, the
t ele pho ne becomes engaged
(interrupts are disabled), and

Robert Leyland ZL1TRM
1/3 Orakel Rd.
A uckland 5, N ew Zealand

F or most microprocessor
owners, the subject of

interrupts is avoided like the
plague. This should not be so.
Interrupts are among some of
th e most useful options
ava i lable to t he micro
processor owner.

The very nature of inter
rupts (i.e ., their unpredict
a bil ity ) acco unts for the fear
and mistrust of using them .
My Dictionary of Electronics
defines an interruption as:
" In microcomputers: a
halting of the main program
followed by the starting of an
interrupt subroutine, or re
turning from the subroutine
to the main program."

Either way, it does not

""

•,
•

'"',

DATA

", .,
DEV>CE , ~rE R RUI'TS

"

DATA

''"
'"'A

n<T! RFACE

I I I ... . .. I I I I . . . I

Fig. I. Single line interrupts. Fig. 2. Multi-level interrupts.

~ 76



Fig. 3. Vectored interrupts.
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ANN OUNCEMENT:

Construction packet sold separately
$2.50. (K its st ill sold separate ly) .

RESS

a lmost ) and not wasti ng time
while doing this. As in most
computers, t he actual pro
cessing time is very short in
comparison to the input!
output t ime ; this means the
more time taken for input!
output duri ng the processing,
the less efficient your pro
gramming will be (which may
not be a major consideration
with ho me systems today,
but will be in the years to
come). -

Fig. 4. Parallel processing.

" ".,
CL OCK "

,~ I " "~ , ~,

CO ~ TROL

' " ' "EO IR' "£0

"'OIT "."
ess OATA DATA ."

J I I
DATA BU" " E R

..EMORT

ADDRESS

ADD"

!5i,iH IIt,I I IVf:I $,I!I IY
U I",f:II I!I.illll

SPECIA L PACKAGE DEAL :

T VT·1 11 SYSTEM (with 4 page cepe
b i l ity) incl ud es : Ma in and Memory
Un its. Screen Read, Manual Cursor.
U.A.R.T . and Power Supp ly. all in kit
form (mi nus key board and case) : $160.
One to a customer. Offer good un t i l
June 30, 1977 .

We will now offer postage free shipping
fin U.S. on l y). beginn ing with orders
from Catalog #9 or this ad. Send SASE
for inquiries and a free catalog.

side red by multi-user com
puters. An exam ple would be
to put the microprocessor up
near the local repeater and
have it accessible to amateurs
with RTTY gear. In this case,
the use of interrupts woul d
be essen tial (for t iming users,
I/ O transm ission control,
etc.) .

Closer to ho me, interrupts
allow the user to have input
and output to several devices
occurring simultaneously (or

ELECTRONIC
DISCOUNT SALES
138 N. 81 st Street

Mesa, Arizona 85207

interrupt lines may be used as
specific purpose interrupts,
and in most systems they are.
The cont rol bus lines, HO LD
and WAIT (or the ir equiv
alents), are no rmally used for
slowi ng down or synchro
nizi ng the CPU to slow
memories . They can also be
used as Halts for DM A
(Direct Memory Addressing)
applications.

T he R ESE T line is a maj or
interrupt line which returns
t he processor to some initial
state to halt the execution of
a program. This line could be
set by hardware devices any
t ime a major catastrophe
occurs (suc h as a ta pe dr ive
failure).

Such cont rol lines are
normally used to provide
versatility for the micro
processor in d i f fe re n t
machine implementations of
the ch ip and to allow it to be
used wit h a wide variety of
devices, e.g., in parallel pro
cessing, where several pro
cessors are using the same
memory (Fig. 4 ) an d swi tch
each othe r off or on along the
HO LD/WAIT lines. Although
t hese lines were designed for
interface with slow memories,
they are particularly we ll
suited to allow para lle l pro
ces s! ng an d ot her DM A
appl ica t io ns.

An exam ple of the use of
DM A would be for slow to
fast scan conversions using a
mic roprocessor. The SSTV
ana log could be d igitized
(analog to d igita l conversio n)
and stored, and the wide band
ATV sca nned off the same
memo ries by DM A for d is
play o n a normal TV set.
Think of the graphics fac il 
ities t his wo uld allow for
bot h SSTV and ATV!

Similar examples of the
use of interrupts can be con-

Here the processor responds
to an interrupt on one line
(see Fig. 1) . For more than
one, the devi ces are t ied to an
O R gate and the individual
dev ices must be scan ned by
the processor to find o ut
which one generated the
interrupt (also referred to as
"polli ng" ). Because of this,
single tine interrupts are slow.

Multi-le vel Interrupts:
Here the interrupts could
occur on one or severa l li nes
goi ng into a priority dete r
mination chip or log ic (see
Fig. 2a). If t he number of
devices generating interrupts
is grea ter than t he num ber of
lines, then some lines must be
used as in single li ne inter
rupts. The M6800 has two
mult i-level interrupts with in
the chip, such as in Fig. 2b.

Vectored Interrupts: In
this case, only one line is
used, but the interru pting
device generates an instr uc
t ion o nto the data bus which
causes the CP U to jump
("vector") to a predeter
mined subrouti ne. Th e device
priority must be resolved in
hardware external to the CPU
(the 8080A has a limited
for m of vectored interrupts).
Fig. 3 is a block d iagram of a
vec tore d interr upt con
figurat ion.

On return from an inter
rupt, the CPU must be reo
turned to the state it was in
before the interr up t occurred.
This is often d one by a
specific inst ruc tion, Return
from Inte rrupt (RT I, hex 3 B
on the M6800 ). Th is brings
the co ntents o f the registers
(espec ia lly the Program
C o unter) back from the
stack, so tha t return to the
m a in p ro gra m can be
accom pl ished.

With a microprocessor,
con trol lines other than t he
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ENCLOS URE . COMMON CAT HOOE. l l MI TE O QT'f .
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We are happy to carry th .. Adam Osborne&Auocia te . ae
rie . of books on microcompute rs, •• lucid and compl"te
a treatment o f the a ubjec t as we've aeen to date .
All books postpaid in the USA; aet of . 11 three book .
available for only $25 .00 ,

VOL 1 "An I nt roduction to Mic rocompute rs" Orde r book
12001 , Givea the ba sic . of uP b....d . y.tems ..... $7 .00
VOL 2 This r e cent addition gives up _t o _da te informa_
tion on mic roproceuon --- eq uivalent to hundreds of
p.ges of data sheets. Ord..r book # 3001 . . . , .... ,$12 .50

VOL 3 " 80 80 Progr_lng f or Logic Design" 14001 $1.50

We Now Distribute Knowledge!
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TE RMS: ~o COO,; Cal ,e,
aad .... ~da 50, '0 0'
ae" uode ' 110;ov. , SIO
aaa 5\ nan d l I"g/'hpl"g .
Call (loIS) 562-0636, 2_
nro, 10 pl.ce aan,_,I
ca ,d" 0' M.. 'orcnarge"
cr.d lt ca ,d o,de" .

TERMS

You Can .older r"sis to u , ca pa citon ,
etc . t o th.. top o f thes .. componenr
carriers , and plug the bo t tom into an
Ie aoc ket. Great for wh..n you want
to h a v.. plug _ in RC combinations, at
tenuat ou , a nd t h .. 11k.. , rhese hav..
n ubby little plac... for soldering
your component leads, but a ren't too
hard t o work with, We got a good price
on these things and are passing that
along to you ,

For 73 reader. only, we were looking at Our
aocke t a r ock the other day, when we Sa" a neglect ed
looking box oi tt i ng over in the corner. We opened
it up, and there were a l l t hea.. tin plated, 2 level
wireweap socke t. which had somehow gotten mi splaced
In the .huffl .. .

There aren't really ..Dough to feature in our
f l yer , but they ar en ' c doing UI any goo d I l t t i ng In
our warehe" . .. e i t her ...•o•• ince 73 readera Beem to
have a fondne. s for Bocke t s , we're offering them to
you on .. first come, fi rst served bas h. The price
1. right, the Boe ke rs are new. and we'd Oure like
t o get t he l .. c l e an ed out before we get together our
n"xt big sockEt ord"r . .. or bEfore w" 10." track o f

i'S"Dlri"rlnljHO/$2.25
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JUST I N' 74LS14 .. ... $1. 38l._._._._._._._._._._._._._._._._

1/5 TIlE POWER Of TTL
00 ~0.36 n 10.)S
01 0 ,36 27 0.)8
02 0.36 )0 0 .)6
010 0.10 2 )2 0.38
08 0.J.8 37 0. 53
10 0.36 )8 0 . 53
I I 0. ) 8 102 1.25
20 0.36 7_ 0 . 56
21 0.l8 75 0,85
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$111.95:
' 6 t>C Volt U~Kel

. ~ cc curron' •
' 5 10£ uni;e, •
°l ohm. toni;"' •
' _20 t o on dB •
· I n< l ~d.. 34"
'en 1.ad. •

' 20Kil/ V ec •
' 10[~V AI:
0.\0 uS ,..,Ur •
°Oha. adju.' •
0.\10. l~ x, !io/ ~ "• ~EQlJ ' RfS l AS CHL {~ot i"cl)_·AOO U PSTGE/HAN Ol. •

••••••• • • • • ••••••••

•
•

Easier to build --- all 1>art. except xfnnr, bridge, and
fil ter ca ps mount on th.. PC board. Overvoltage pro
tection, RF bypsssing, chunky tranoformer, hscked by
yean of exper ience in th.. de.ign o f powerful a upp U u ·.
Our lateot i. our greateot ... we're oure you'll like it.

* 12 AMPS WITIi 5O't DUTY CYCLE

W~'w~ ~<@lllInln1~ <@ cese ~m
In1k~=II©© ~nln1~ ~<q]lUJ n~m~In1[ •••
\4~<Clr(Q) 1i\\ =IP'#\II~ ~1n11b ©~m~~
nee< a ' . on OC'''''' o . h ..ene" '0 ...,
' he lIne ' o f t nn e bea~tlf"1 oncl o , " ' ...
H.. pm.I. I"", fo r oa,d gula.. , c""no<:~
'0" . e 'c. 0" ,he 1",100. Avatl.b le In

.>,I.ok 0' oo"",, u"" bl"e with "" I '" f,on'
.~nel; ,nl ••oa ~na"."'1ed,

#VP5 ' 17-17U 5.5 I" H, 17.58"\1, 17. \"0
S7't .Z5

"'"#VP)- 17-t7U 7.26"H, '7.58' '11 , 17. 1" 0 .>S8~.OO

#VP9- 17- 17U 9 .01 " ", 17.;8''11 . 21.6"0 o'
..~et ,_ ,1>0 ., I..SAI .. Icmo""'f>u'e',
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---PlUS POSTAGE---

5/$2 , any OIle value , Choo...
hom (inpr'j'72_8. Z.5-11,
5.8- 18, 7-Z5 , and 9-35.

ALS O AVAILABLE : 10 ASSOIl:tm
TRIMMER CAPS FOR $2 . SORRY,
NO CHOICE Of VALUES.

Miniature Trimmer Caps
~,~'-. 7

$39.95
-O--i..-i-i-i-ii---l

BUT ~O SPEED PENALTY '
l2'. 12.50 168 $1.87
1)2 1.50 16 9 1.87
138 1.38 175 1,)5
1) 9 1.)8 HI 1. ) 8
155 1.)8 258 1. ) 8
157 1.25 2/3 2.25
160 1.85 367 1.00
162 1,85 ;68 1. 00
1(,] 1.85 371 1.88



OOR COMPOTER MAKES MOSIC!
HERE'S HOW:

EQUALLY TEMPERED DIGITAL TO ANALOG CONVERTER
Unlike more oonventtoanl R-2R ladder type digital to analog

converters, the P AIA 8780 kit is based on a multiplying principle
that allows the module to generate the exact exponential s tair-step
function r equi r ed to make even the simplest linear response oscil
lators and fil t ers pr oduc e equally t em per ed m us ical intervals . The
8780 uses only six bits of data to generate over 5 octaves of control
voltage . In an 8 bit system, the r emaining 2 bits are ordinarily
reserved for trigge r flags, but may be used to extend the range of
the converter or provide for micro-tonal tunlngs ,

The module is physically and electrically compatible with the
complete line of PAIA mus ic synthesizer modules and is easily
interfaced to any micro- processor with or without hand-shaking logic .
#8780 D/ A CONVERTER Kit . . . .. $34.95 (plus $1.00 postage)

MUSIC SYNTHESIZER MODULES
P AlA offers a complete line of low- cost voltage controlled music

synthesizer module kits including the 47200scillator and 4 730 F ilter
shown. Both units feature linea r fr eq. / cont r ol voltage response and
16 Hz . to 16 kHz . range. .The 4720 veo produces r amp, triangle,
sine and pulse waveforms. T he companion 4730 VCF is a state
variable design with s imultaneously available low-pass, band-pass
and high -pass outputs , al l with "Q" adjustable fr om . 5 to 150.

Othe r modules available inc lude: Voltage Controlled Amplifiers,
Balanced Modulators, Envelope Generatros, Reverb Units , Noise
Sources and Power Supplies. AU modules are compatible with the
PAIA 8780 Equally Tempered DAC for easy computer / micro
pr oce s s or / micr o-cont roller interface and are designed to play
through any h t-ft or musical instrument amplifier.
#4 720 VCO kit . .•••. . •. . $34.95. . (plus $1. 00 postage)
#4 730 VCF kit $37.95.. (plus $1. 00 postage)

-ELECTRONICS

DEPT 4-H
1020 W . WILSHIRE BLVD.
OKLAHOMA CITY, OK 73116 DETAILS ON THESE & MORE IN OUR FREE CATALOG P9



for

t he 6800

cw

L . C. W~U.f WA4FMZ
Routlt #2
Calvert City KY 42029

Loc. 0... R.marks

0000 20 Long mark t il(

000' H2O H20" Space
0002 54 H 54'" T
0003 45 H 45- E
0004 40 H4D= M
0005 4 ' H 4 E'" N
0006 41 H 4 1= A
0007 49 H49" I
0008 4F H 4 F'" 0
0009 47 H 47- G
OOOA 48 H 4B- K
0008 44 H 44" D
OOOC 57 H 57" W
0000 sz H 52'" A
000' 55 H 55'" U
ooor 53 H 53 '" S

•••
0012 51 H 51 '" a
0013 5A H SA " Z
0014 59 H 59'" y
0015 43 H 43'" C
00'6 sa HSS- X
0017 42 H42= B
00'6 4A H4A- J
0019 50 H SO'" P

•••
0018 4C H 4C" L

•••
00 '0 46 H 46" F
001E se H 56" V
001F 48 H 48- H
0020 30 H 30= o (Zero)
0021 39 H 39'" 9

•••
0023 38 H 38= 8

• • •
0027 37 H 37 '" 7

• ••
0029 21 H 21 '" ! ( KN)

•• •
0020 2F H 2F " / (Slan l sign)
002E 20 H 2D'" · (BT)
002F 36 H 36'" 6
0030 3' H 31" 1

•••
0035 25 H 25'" % (A R)

• ••
0037 3D H 3D· .. ( .b3)

0038 32 H 32" 2
•••

003C 33 H 33- 3
•••

003' 34 H34" 4
003F 35 H 35" 5

•••
004C 2C H 2C= • (Com mal

•••
006A 2E H 2E- . ( Per iod)

• • •
0073 3F H 3F- ? (Question mark)

• • •
007A 50 H 53- J {SKI

•• •
OOFF 23 H 23" mErrorl

000 ,

00' 0

o I 0 ,

,"
0" 'i
F' NAl AUUlT
'N lOCATION
0"11

0 00 ,

o 0 0 0

0 000

Fo r another, if high speed
data transmission is needed,
Morse and on -off CW is
definitely not the best modu
lation scheme.

That brings us to th is
particular Morse reader. It is
not designed for high speed,
but instead for 5-20 wpm. Its
main purpose is to take a
subject that a ham has some
fam il iar ity with (Morse), and
demon str ate what happens as
it is processed, decoded, and
displayed by that en igmatic
box (an SWTP 6800 co m
puter) said ham got for
Christmas . If, in the process,

... ,,, .." .~o AO. "".

I

it works!- -

• • •
0.0." OIT OoT DoT

MORSE ecce
FOR T..e
(HAAA(T(A•••

W hat ? A Morse code
reader? And it hasn 't

been four months since
Wayne Green frothed all over
his 73 editorial page because
ano ther co mputer mag, in
covering co mputeri zed Morse
code, suggested that 1000
wpm Morse QSOs were possi
ble, and apparently not un
lawful. At the moment, any
way.

OK, so I agree with
Wayne, at least partially . For
one thing, I wo uld probably
pay an ad mission fee just to
watc h two hams wax ex
temporaneous at 1000 per.

Fig. 1. Exam ple ofaddress generation for decoding table.

:.:d llO

Fig. 2. Decoding table.



Fig. 3. Morse code receive program listing.

Imm e d ia t ely foll owing a
mark, it must decide if the
ensuing silence is an element
space, a charac ter space, or a
word space. We do this by
cyc ling t hrough TIM ER,
incre me nting COUNTE R
each t ime, comparing
COUNTE R to AV DOT each
time, and checki ng for more
input each ti me. If new input
occurs before two AV DOTs,
it is called an ele ment space,
and goes back to process t he
new input for insertion in
T EMP CHA R STO RAGE
with the last insertion.

If COUNTE R gets as high
as two AV DOTs, it is a
character space, and falls
through to the outpu t sub
routine, prints the character,
then reenters t he space ro u
tine to determine if a word
space is necessary. If it again
reaches two AV DOTs with
out interruption , it again falls
thro ugh to th e print com
mand , but this time a re
in i t ia li z e d T EMP CHA R

at mid-range to bri ng AV
DOT (average dot) closer to
agreement with what is
actually com ing in.

How does it distinguish
between a dot or dash? T he
decoder is based almost
enti rely on dot length. Why ?
Did you ever hear an ancient
brasspo under on a vibro-plex?
A "V" usually co mes out
sounding like a spooked deer
cross ing a narrow meadow:
three staccato dits and a dah
that floats for an im possi ble
time. So, if a single dah lasts
for half a day, the decoder
will simply call it a " T" and
make a n adjustment to
COUNTE R, assuming that
the next dit will be of propor
tionate length.

If the inco ming mark is
any nu mber less than tw ice
the AV DOT, it is called a
do t, added to AV DOT,
divided by two, and inserted
back in AV DOT as a new
average. This is the way it
makes speed ad justments.

COUNTER
AV DOT
FIXED DELAY
LDA-A
LDA·B
DEC B
8NE
DEC A
BNE
INC COUNTER
RTS RETURN
(Not used for anything now.]
RMB TEM P CHAR STORAGE

LDA'A )
Initialize Inter face

STA-A

LOA-A )
Initialize TEMP CHAR STORAGE

STA·A

STO RAGE contains only a
b inary 0000 0001, which,
when translated to an LOA·A
direct from locat ion hex
000 1, loads A with hex 20
(stored there). Hex 20 is an
ASC II space, and that's what
is printed. At this point,
having been t hrough the
space decode more than once
wi thout interruption, the
program jumps back to the
beginning, and waits for more
input.

Now, how is decoding and
storing accomplished? There
have been several different
met hods published. Most
involve dual input registers,
com ple menti ng, adding, and
so on. Being somewhat simple
to start with, I prefer a simple
method. And , if you can call
a dit a logic 1, and a dah a
logic 0 , what could be sim
pler?

Only one slight hitch:
Ho w do you disti nguish
between an S, M, T, and
zero? These would all give an

81~

COUNTER
Get input
Still high?
Back t o 0127 if no input
To TIMER
Have mark count
Check for long mark
I f not, go to 0 145
Get fix
Put in COUNTER
Check input
Recycle if still active
Call it a dash
Check input
Back to 0 12E while active
New count
Div new count by two
To AV DOT
To ENTER DASH at 01GA

CLR
LDA·A
CMP·A
8NE
JSR
LDA-A
CMP-A
8CS
LDA·A
STA-A
LDA·A
8EQ
BRA
LDA-A
8EQ
LDA·A
LSR·A
CMP·A
8CC

8003
01

04

01 06
0 107

F7
0105

FD

0106
17

0 119

0105
8002
00
F9
01 08
01 05
30
OD
0000
0105
8002
F8
25
8002
E4
0 105

0 105 00
0106 12
0 107 28
0108 B6
010B F6
ctca 5A
otos 26
0111 4A
01 12 26
0 114 7C
011 7 39
0 118 00
0119 00

0 11A 86

011C 87
011F 86

0121 87

0124 7F
0127 86
012A 81
012C 26
0 12E BD
0 131 B6
0 134 81
0 136 25
0 138 B6
0138 B7
013E B6
014 1 27
0143 20
0145 B6
0 148 27
014 A B6
0 140 44
0 14E B1
0 151 24

sai d h am discovers that
mac hine la n gu age p r o
gram ming agrees with him,
and he then goes on to
improve and modi fy this
program un t il it is really
good, I shall be ha ppy.

My system consists of an
SWTP 6800 with 8 K of
memory (I plan on a mini
mum of 16K), CTl 024 TVT
interface, a surplus full ASCII
encoded keyboard wh ich has
a lower case lockout key, an
AC-30 cassette interface, a
12" Zenith black an d white
TV co nverted to a mo nitor,
and one extra general pu rpose
p ar al! el in t erface board,
whic h is plugged into location
8000.

This is the first pro
gramming I have ever tried , so
go easy on the cr iticism; you
are definitely not shoot ing at
big game.

I will attempt to answer
any questions that my limited
technical expertise will allow,
and welcome anyone to drop
in for a gab session if you
happen by my QT H.

The Program

This program will run in as
little as 2K of memory, but
you do nee d the extra parallel
interface card. Wire the input
plug so that 1-1 through 1-7
are grounded and your hand
key (or any make-break
keyer) connects between 1..0
and gnd.

With the key o pen, the
input line (l..Q) floats high
like any TIL inpu t . This
means the program expects a
logic 0 as evi dence of activity.

The program does a pretty
good job of reading my hand
key (very slo ppy) or my
home brew "accu-kever"!
which is reed relay output. It
will com pensate for speed
changes from less than 5 wpm
to more than 20 wpm. But ,
here resides one bug fo r you
to work o n. It will not swa l
low that much of a speed
change in one gulp. It mu st
have a cou ple of letters input

lOST, August , 1973, J. M.
Garrett WB4VVF .



0 153 48 ASL-A Rest ore
0154 F. 0106 LOA-B Get old count
0157 C4 7F AND-S Restric t to 7 bits
0159 I . ABA Add accumulators
0 15A .D 01A2 JSR See count doesn' t get too short
0150 7. 0 119 AS L Prepare to enter do t
0160 86 01 LDA-A
0162 BB 0119 ADD 0 119 toA
0165 B7 0119 STA-A ENTER DOT
0168 20 03 BRA To space decode
016A 78 0119 ASL ENTER DASH
0160 7F 0 105 CLR Clear counter
0170 Bo 0108 JSR To timer
0173 B. 6002 LOA-A Check input
0176 27 37 BED If active, .....ali element space, go to OlAF
017B B. 0106 LOA-A Get AV DOT
0178 48 ASL-A Mull by twO

017C Bl 0105 CMP-A Compare to counter
017F 22 EF BHI If less than 2 AV DOTS,go to0170
0 181 F. 0 119 LDA-B Get t emp char $lorllgll
0184 F7 0188 STA-8 Store in OFFSET 101881
0187 96 00 LOA·A Direct from roe specified
0189 Bo El0l JSR Now print it!
018C B. 01 LOA-A Prepare to print a space
018E B7 0119 STA-A Store in temp char stOrage
0191 7C 01A1 INC Increment space SIOrage
0194 B. OlA1 LOA·A Get space storage
0197 Bl 01 CMP-A
0199 23 02 BLS If same or 11155,90 to 0 160
0198 7F OlA1 CLR OK, clear it now
019E 7E 011F JMP Go wait for new input
O1Al 00 RMB SPACE STORAGE

•••••••••• •• ••••• • • •• • • • • • • •
01A2 44 LSR-A Oiv by two (from 0 1SA}
01A3 Bl 08 CMP-A
OlAS 23 04 BLS If same or less, go t o 0 1A8
01A7 B7 0106 STA·A Store new av dot
0 1AA 39 RTS Return
01AB 8. 14 LOA-A
01AD 20 FB BRA Back to 0 1A7

•••• ••• • •••• • • • • •• • • • • • • • • • •
OlAF 7F 0 1A1 CLR Clear space sto rage (from 01761
0182 7E 0124 JMP To 0 124; i t was element space

iden ticall y emp ty register, Or
worse, how about Nand E?
Both wou ld give a binary
0000 000 1. There woul d be
other similar mix-ups, and
changing to calling a di t 0 ,
and a da h 1, is the same
si tuation viewed from the
backside. OK, it looks like we
need a "place marker."
Bingo ! That 's it. All we have
10 do is pick a place for
temporary storage (we'll use
memory locat ion hex 01 19) ,
and initialize the data there
to binary 0000 0001. Now,
when we have a dah to store,
we instruct hex location 0119
to "arithmetic shift left "
(ASL). This moves everything
left one bit, and puts a zero
in the least significant bit
OOסס) (010). When we have a
dit to store, it's just a bit
more complicated : We shift
location 0119 left (ASL
0119); then we store a 1 in
the A accumulator. We then
add H0119 to the A accumu
lator and then store the A
0 :.1
.Rl 82

accu mul at or in locat ion
0 119. In this case, with a
single dit and nothing else
ente red, 01 19 would co ntain
0000 0011. After keying in a
properly spaced B, the data in
0119 wo uld be 0001 01 11
(see Fig. 1).

Now that we have num
bers we can wo rk with, how
do we get them on th e
screen?

With the SWTP 6800, you
can use the existi ng MIKBUG
outpu t ro ut ine located at hex
El 0 1. The literature says
that to use this routine, th e
ASCII equivalent of the char
acter to be printed must be in
the A accumulator when the
routine is entered. All we
need do is convert our binary
gibberish to ASCII and store
it in the A accumulator, then
execute a BO El01 . The
ASCI I conversion works like
this: We need another tempo
rary storage register to put a
completed binary character
in. We'll use hex 0188. Now,

remember th at B (0001 0 11 1
in binary)? Since the co m
put er uses hexadecimal nota
tion , let 's sec what it is in
hex :

0001 0111 = B in binary--
1 7 = hex

We tell the computer to
load the informat ion fou nd in
hex 0 119 into the B acc umu
lator, Then we store the B
accum ulator co ntents in hex
0188. At this point , we have
a hex 17 in location hex 0188
(st ill dah di-di-dlt]. Next, we
use base page addressing and
say: (refer to the program
listing, 0187 & 0188) 96 17.
This is an instruction which
says load the A accumulator
with the information to be
found in hex 0017. In this
mode of addressing, we can
specify hex locations ooסס

through DO F F_ You guessed
it, that's where the decoding
table is stored (see Fig. 2). At

location 00 17, the sto red
information is hex 42 , which
is an ASCII B.

At hex location 0001, we
have stored hex 20, which is
ASCII SPACE, so when th e
program prints a character,
then makes two more TIMER
runs thro ugh space decode
without interruption, it prints
the information pointed to
by locat ion 0119 (which is
01). Then it goes back to wait
for more input.

You will note that blanks
occur in the decoding table.
These are unassigned in the
Morse code . Morse was evi
dently not assembled from a
logical base. I would not
recommend assigning and
using these blanks oyer the
air . The FCC might take a
dim view of that.

However, I do urge you to
try to follow the program
th rough a cycle (Fig. 3 is a
full listing of the program).
Arme d wit h that much fami l
iarity, I'll bel you can make
changes that will improve it.

Conclusion

After you load the pro
gram, set locat ion A048 to
01, location A049 to 1A,
then G. To play with the
decod ing speed, go back to
MIKBUG and change the
values located at 0000, 0106,
0 107, 01A4, 01Ae, and
0135. The nu mbers located
the re now arc not a result of
calculat io ns; th ey were just
selected as something that
seems to work.

As a suggest ion, perhaps
two d it lengths is a bit long
for an element space, as
Morse is actually sent. How
about o ne and a half, and
keep two for a character
space?

I have tried the NE567
tone decoders for input from
my transceiver and haven't
had much luck. The 567
takes a few input cycles to
lock on, and if the copy is
not crisp, or there is QRM, it
will often not drop out at all.

Good luck, and may you
become more proficient with
machine language program
ming by trying to understand
this . •



TELETYPE MODEL 33

T·13

- 33ASR PRIVATE-LINE
- FRICTION FEED
- COPYHOLDER &STAND
- ANSWERBACK
- MANUAL READER
- GUARANTEED 30 DAYS
- F.O.B. NEW JERSEY
- CRATING INCLUDED
- NOTHING ELSE TO BUY

NEW FR EE CATALO G AVAILABLE NOW

TELETYPEWRITER
COMMUNK:1TI0NS

SPUIALISTS. INC.
550 SPRINGFIELD AVENUE

BERKELEY HEIGHTS, N. J . 07922

-,""'.~ . --- ,.
~{iII ~b.

"'"' IIIII!IIII!I: :· .
,

PHONE·201-464-531O

TWX · 710-986-3016 TELEX-13-6479

BUY * SELL
SERVICE * LEASE

• OVERHAULING is: M ODIFICATIONS
• REPLACEMENT PARTS

• PAPER-TAPE-RIBBONS
• VIDEO TERMINALS
·D ECwR ITI;RS

• ACOUSTIC COUPLERS

TWX or
COMPUTER INTERFACE

$840 0 0

Options:
• AUTOMATIC READER ADD $50
• READER RUN CARD (DEC) ADD $75
• SPROCKET (PIN) FEED ADD $100
• TAPE WINDER (ELECT.) $55 - WINDUP $22
• EIA INTERFACE $110
• TAPE UNWINDER (NON.ELECT.) $33
• PAPER WINDER (ELECTRIC) $50

83 ~



r--DIGITAL DATA RECORDERS---.

USING 3M DATA
CARTRIDGES

MOOEL 3M3 - S199.95
(Price increases to $220 effective 1 April 1977)

2510 (RI CONTROLLER - S190.00

MODEL 3M3
Featuring the rad ically new " Uniboord" met hod of const ruct ion
for da ta cartridge drives. The major compu ter makers are
cbangmg to cartr idges a t a rapid pace beca use of the freedom
fro m binding and greater data reliability. Operates in the phase
encoded self-docking mode which provides great ly enhanced
freedom from speed variation problems and allows l()()'l, tape
interchangeability between units.

Uses the 3M Data Cartridge, model DC 300. This cartr idge
contains 300 feet of .250 ta pe in a sealed plastic con tainer. Using
four t racks you can record nearly 2 megaby tes of data on a
cartridge.

2810 (RI CONT RO LLE R (BOOTST RAP ELIMINATOR)
This is a com ple te 8080, 8085, or Z80 syste m contro ller. II
provides the terminal 110 (R S232. 20 mA, orTTL) and the data
cartr idge 1/0 . plus the motor cont ro lling parallel I/O latches.
One kilobyte of on board RO~1 provides turn o n and go control
of your Altair o r lmsai. No more bootstrapping. Loads and
Dumps memory in hex on the terminal. fo rmats tape car tridge
flies, has wor d processing and paper tape routines. Best of aU, it
has the search ro ut ines to loca te files and records by means of
six. five , and four letter st rings. J ust type in the file name and
the recorder and softwa re do the rest . Can be used in the BiSync
(IBM). BiPhase (Phase Lncodedj or NRZ modes with suitable
recorders and interfaces. $190. wired and tested ; $160, kit form.

For 6800 Users: Software programs and I/O board for SWTP are
under development. limited software available now. Ask for
6800 data with $3.00 Docu menta t ion package. These programs
will provide fu ll software control,

AUDIO CASSETT E INTERFACE (AC II
This is the phase encoding board used in thc 3M3. Additional
components on the board enable you to use audio recorders in
the KC standard or the new PE 2400 (2400 baud) systems. Can
also be used for Tarbell if yo u have an 825 1 Intel l iD chip.
Required if yo u use an audio casse tte with the 2510 tR) above.
550, wired and tested ; 535, kit form.

CARTRI DGE AVAI LAB I LITY
Cart rjdges are made by 3M, lTC, Wabash and others. They are
available a t all computer supply houses and most major
computer service centers. We can supply them at normal current
list prices.

"COMPUTER AID" and " UN IBOARO" are trademarks of the NATIONAL MULTIPLEX CORPORAT iON. The 3M
Data Cartridges are covered by 3M Patents and Marks. "UN IBOARD" Pa tents Pending.
O VERSEAS: ExPORT VERSION - 220 V -50 Ht. Write factory or - Mllljatron, 8011 Puttbrunn, Munchen, Gennany; Nippon

Automation 5-16·7 Shiba, Minato·Ku, Tokyo; Hobby Dati, FACK 20012, Malmo , Sweden; G. AshbH, 172 Ifield
Road, London SW 10·9AG.

FOR 8080, 8085, AND 280 USERS
Comes complete with software list ing for the programs in the
2510 (R) ROMs. Can be controlled by any of the commonly
used If0 boards. Send fOJ complete documen tat ion and inter
facing instructions on 3M3 and 2510 ( R) ($3.00 ). These
programs provide full software control.

SPECIF ICATIONS:
Full software contro l of record, play, fast forward and rewind.
LED indicates inter-record gaps. LOT and BOT are sensed and
automa tically shut down recorder. Feedback signals send reset
and inter-record gap signals back to the computer so th at
software searching fo r inter-recor d gaps at high speed can be
acco mplished. Can also be operated manua lly by means of the
swi tcbes on top which parallel the software control signals.
$199.95 until April 1, 1977. $220.00 after April I, 1977.
Includes Phase Encoder Board {AC II.

F or U.P .5. delivery, a d d $3.00. O veneas and air Ihipments chuau conect. N.J. leflde n ts .dd 5... Sale. T ax. WRITE or CA L L for furtber
in formatio n. Pho ne O rden o n Muter Chul e IlIld BankAmericard. ae<;:epted .

N·'

C...8di8n DisrributCY ."
Trintronics Limit8d
186 QJeen St. H4rst
Toronto, C....iU M5 V IZI
Tel: (4'6) 598-D262 NATIONAL MULTIPLEX CORPORATION

3474 Rand Avenue , South Plainfield NJ 07080 , Box 288 . Phone (20 1) 561-3600 TWX 710-997·9530 . -l
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- - what'll they think of next?

Radio Shack's wood grain
util ity cabinet. By using a
larger enclosure, a back-up
battery pack may be added,
along with a relay to operate
externa l loads wi th the t imer.
Construct ion cost shou ld be
around forty dollars with
careful shoppi ng.

The sche matic shown in
Fig. 1 is adapted from bo th
the Cal-Tex and Radio Shack
data sheet s, plus my own
ideas from past (unsuccessful)
experience. The alarm circuit
shown, Q14, 15, and 16, is
quite annoying in the earl y
hours of the morning. (Any
one want to beat my record
of 5 seconds hitt ing the
s nooze from across the
room ?) I' m using an earpho ne
element from an o ld te le
phone for the speake r, and
it's loud . The display dri ve
circuit can be programmed
with jumpers for either type
of LED_ Fig. 2 is the board
la yout for m ultipl exed
common ano de, and Fig. 3 is
for common cathode.

The power supply is
simple and st raight forward.
However, use a heavy duty

...

50/60 Hz operation, fai lsafe
battery operation, and will
drive either common cathode
or common anode seven seg
ment LEOs. The basic circu it
is buil t on a PC board only
3.3" by 5" and wi ll fit in

" .
,,.
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" .
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'".,.... W

M ,. , 47.,.
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H ere is a reall y unique
digital d ock. Usi ng the

Cal-Tex CT7DDl MOS/LSI
integra ted circuit gives yo u a
12 or 24 hour clock, four
year calendar, 24 hour alarm,
9 hour 59 minute t imer ,

'00
"1800..

.~·.0"

, .... "",n,..

I •, ,
I ".00. I
I ~20 I
IT...: , ( ( <lOI"OOoU TS I
~~~~~~-'

•OOQfO, N"" CDfOTAtT N O
__T ~."I(L " OUOO T

Fig. 1. Select appropriate switching for LED d isplay being used. See Fig. 4.

Geoffry W. Kufchak WAI UFE
15 Fourth Ave .
Westover AFB MA 01022
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Fig. 2. PC board and parts layout for common anode LED display. Board is multiplexed for
MOn5onto LEOs: MAN " lA, MAN 5, 7,8, MAN 51,52, 71, 72,81,82. Cut pin 6 on LED
(decimal point) as it is not used. Board is 1.5" x 5".

15 volts at pins 1 and 22. If
you don't get 15 volts, look
for a bad diode in the power
supply. Disconnect the line
cord and carefully plug the IC
in th e socket. Set the
swi tches on the back as
follows: Function-Run, Time
Set-Off, Timer Enable-Off,

fit. The o nly one that's no t
crit ical is the size of the front
panel cutout for the display.
It may be slightly smaller or
larger .

DI GITS

Setting the Clock
First, before insta lling the

IC, check for appro ximate ly

it is relatively safe, bu t can
stilt be destroyed by excessive
charges (I found out the hard
way).

Fig. 6 is the front and
back panel layout for the
clock and shoul d be followed
if the same ca binet is used;
otherwise thi ngs just don 't

COMMON ANODE DISPLAY JUMPERS SEGMEN

JUI,IPE R W ·J(

JUMPER v.z A:> • >1- ,NO JUMPERS R-S , T' U . A

COE
TOP VI EW

K
01·01

e

c r ,
9 010 L EAOS D' TOP VI E W ' O Q
AS SHOWN o 0 08- 0 13 .. "0 . f 3,

nicad battery pack, as the
d isplays are wired to be on all
the t ime. Ac is sampled from
one si de of the secondary of
the transfor mer th rough a
resistor and diode to drive the
chip timers and counters. The
powe r supply also suppli es
curren t for the timer relay.
Usc a low current 12 vol t
relay with contacts rated at
at least 3 Amps for driving
external loads.

The am and pm indicators
will only operate in the 12
hour mode. They may be
omitted if you wire for a 24
hou r clock .

Fig. 4 is the parts layout
for the main board . Please
note that an insulated washer
must be used at the moun ting
hole next to Q13 if you use
com mon anode displays. It is
not needed for com mon
cat hode.

Fig. 5 is a full size negative
layou t for the main board.
Single-sided GolO is best, but
bakelite may be used.

Be very careful with the IC
as it can be damaged by static
discharges. Once in the circuit

:c .
b •TOP VIE W

09-013

TOP VIE W
01-01

SEGM~ NTS COMPONENT SIDE COMMON CAT~H~O~O~f~=~;::::~~
Fig. 3. PC board and parts layout for common cathode LED display. Board is multiplexed for
Monsanto LEOs: MAN 54, 74, and 84. Board is 1.5" x 5".

'C'
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'0'
ei NSERT

WITHOUT
9ENOI~

LE AOS

COMMON CATHODE DI SPLAY

JU MPE R J(.y
JUMPE R R - S .T -U

87



-.
4 _ " ..

".. """'...

Alarm Enable-Off, Time!
Date-Center posit ion. Pl ug
the line cord in. The display
sho uld show all 85. Set the
Funct io n to Clock Set and
Time Set to Minutes/Days.
Momentaril y depress the
Advance push-button . The
display should change to all
Os. Don 't worry if one or
more digits are blank . Depress
the Advance switc h again and
the minutes should sta rt
counting. Switch to Hours/
Months and repeat to set
hours. When the ti me you
have set corresponds with the
actua l time, turn the Func
t ion to Run and the clock
sho uld start count ing. Pay
attention to the am and pm
indica tors when setting the
t ime, as the calendar cha nges
days at midnight. Set the
Alarm, Calendar and Timer in
the same manner. The Alarm
may sound as you rotate the
Funct ion switch, but will
stop as the t imes are set.

The Alarm Time pus h
button is a normally ope n
switch that is wired in parallel
with the Function swi tch so
that you can check. the time
that the Alarm is se t for
without fumbl ing around the
back. The Snooze switch is
the same, and both are front
panel mounted for con
ve n ie nce. The Time/Date
swit ch will force th e IC to
d isplay one or the o ther. In
the center pos it ion the t ime
will be displayed for 8

•

" "ED ED

$~n : . \

__.,.~!~::ED ,, '
~!l!. ;.j
.... E t

----•.._--~

.." ".
,. ED,

Fig. 6. Front and back pane/ layout. Snooze and alarm time
switches may be mounted on either side of display. Display
cutout may be larger or smaller, but should be 4.5" long.
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•

"

"" t t ]J" "-
USE INSUL ATED WASHER HERE

•

•

0 - ..
• y- o

0 » -.'-.... n

"

Fig. 5. Full size negative of the main board. When mounting T1 to the board, be sure the base
of Ql does not short.

Fig. 4. Main PC board and parts layout. All resistors U W, 1096 except Rl _ 680n 2W. 01-08
are 50 volt, 1 Amp 1N4001 or similar. D9-D22 are' N914. Displays are mounted vertically at
points marked by arrows, secured to main board with plastic glue, such as Duco cement.
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for Alarm Enable, an LED can
be wired to indicate when the
Alarm is act ive. This could
save you fro m jumping
through the ceiling on Sat
urday morning.

The o nly t ime you'l l have
to manually set the calendar
is Feb. 29th. February is pro
grammed into t he IC for 28
days. Oh, well , setti ng a clock
once every four years isn 't
har d. -

P,rts list - " SUplll'" Clock"

1 5 position non-shorting rotar y
3 SPOT Center o ff sub-minia ture
1 SPST sub-mi niature
1 DPDT sub-mi niature
3 SP N.D. momentary contact
1 Ac line cord
1 Cabinet - Radio Shack :.i:'27D-260
1 28 pin DIP socket
6 14 pin DIP sockets
1 Main PC board
1 Display PC board

Hard ware . wire, p lastic w indow
Most of these parts ar e avai lable at Radio
Shack. If you use the above cabi ne t, get
t he sub·m ini swi tches, o r they won't fi t ,
The seven segmen t LEOs are h o m Poly·
Pak s (com mo n anode}.

ever plan to use the clock
mobile. (All yo u peo ple with
d igita l tachometers, ta ke
note.)

If a larger case is used, the
ti mer relay ci rcuit may be
added. With it , you can do a
num ber of different things,
suc h as turn a lamp on a nd
off, turn the rig o n at sched
time, etc., as long as the relay
contacts can handle the load.

If you use a DPDT swi tch

CT7001 IC
2N708 NPN
l 00 Dh m % W
680Dhm2W
1.2k % W
4.7k % W
10 k % W
12k % W
22k % W
1N4001
1N914
LED - Discrete
LED Seven segment displays
12.6 V ec 300 mA Tran sfor mer
150 pF NPD
.0 1 uF Disc
100 uF 16 V Electrolyt ic

1,.
1
1
2

"1
2
7
8
13
2
s
1
1,,

you may get the idea to use
the clock in yo ur car. That is
also the reason for two de
inputs on the back: o ne
plugging in a battery to carry
it out, and o ne for operating
off the car 's electrica l syste m.
One word of warning: In
some Slates it is illegal to use
red indicators for anything
except an emergency con
dition, so use a different
color for the display if you

seco nds and the date fo r 2
seconds. The Mo de switch
controls how the Time r will
fu nction. In the A Off, B Off
posit ion, pin 3 will be high
for the preset t ime whe n
Timer Enable is closed.

A On, B Off, pin 3 will be
high for the preset time and
at the Alarm ti me. A On, B
On, pin 3 will be high for the
preset t ime at the Alarm
time. The Timer will o nly
funct ion whe n Timer Enable
is closed, Opening th e switch
stops the Timer counting, and
disables the ou t put.

Th is IC also has a back-up
osc illa tor to keep t ime when
operati ng from a ba ttery. If
you really wan t to get it
accurate, substitute a 25k pot
for the 10 k resistor and
adj ust it as close as you can.
Then wire in a fixed precision
resistor of the same va lue.

Genera l Information

Once the clock is working
properly and the back-up
oscillator is fairly accurate,

([1'1'11 tI'1' r-l eur-rt l'li9rip11'9 rur n t to
O)ulih'l'. __ alll'l mh r u t111'U emu l,iUl
tl11'H luonlJippl'l'l J1ill1: bnt 901111'
l'!onbtl'l'l. AIIl'l i11'911S r n m e UIIl'l
s p o h l' to tl11'1II 9aying. "All pcun-r
i9 giul'n to 1111' ill ~I'UlIl'lI a11l'l ill
l'artl,. 0)0 HI' tl11'rrforl' a11l'l tl'ad,
ull 11Uti01U bupthittg t h e rn i11 tI,,,
ttallll' of till' tFatl11'r, !'Oll a11l'! t!!oly
!'pirit, anl'l 10, I, a lii lui~11 gun at
lUUy9, 1'111'11 to tl11' l'ttl'l of till' urc rfh ;"

!!tattl'l'IU 28, 2-20

n-. ::..jfl"''' 210 0 Enterprise Parkway
l.If:F1. I'-M" L- 1winsburg,Ohio 44087
Radio co.. Inc . (216)425-3173

We would li ke to share th e message
and joy of Christ risen thi s Easter.

It l'l b l'I1111 l'l tI, l" r r- runs U
!oHl'Ut ear t h q nn h c for
till' AI1~1l'1 of t h r- iforl'l
lh'!;lcl'nl'ld'i frc rn i!il'au
cn , anl'l r a ute UI1l'l rol1l'l'l

buch tl11' 5t0l11' froll1 t h e h c o r ,
Altl'l tl11' Angl'l9uil'l to t h e lUO1I11'n,

,. tFl'ur 110t, for I· hllOlU t hc t HI' 9(,l'h
!J1'9lt9 urho ume crl1dfirl'l . ~1' te no t
111'rl'; for 1,,, te ri91'11 a 91,1' 9aiLt. ([01111'
91'1' tl,,, plarl' lUl,l'rl' till' iCorl'l laU."



Henry R uh WB9WWM
Box J347
BJoominglon IN 47401

- - a handset for the rig

Add Class

to Your Mobile

not have the "short " across
your mike lead which the
lamp would be if left in. The
handset power will come in
the hot mike lead.

Now observe yo ur trans
ceiver. Either replace the
mi ke connector with o ne
with enough pins for all
necessary connections, or
throw it away and push your
new cable through the ho le.
It is often more convenient to
discard the old mike con
nector and install a termi nal
stri p near by, firml y attached
to a grou nd , to ho ld the end
of the new cable. Now it is
assu med that your circui t
b o ard s have a common
ground (not like the Drake
ML-2), and one side of yo ur
speaker goes to ground.

The sh ield goes to ground .
The hot mi ke wire goes to its
normal place in series with a
500 uF 25 V electrolytic; use
sho rt leads. The PTT wi re
goes to its normal conne c
t ion , and the hot lead of the
speaker goes to the remaining
mike cabl e. No w, find a
source of voltage which is
greater than 6 volts positive
in transmit. Insert a small pot
in ser ies with the vo lta ge
source and th e junction of
the capacitor and the new hot
mike lead. Adjust the voltage
at the junction unt il you have
4-6 volts. Replace the pot
with the closest fixed value
over t he value of the pot
reading. Thi s will typically be
22-68 Ohms. A 1,4 Watt resis
tor is sufficient.

Using a Clegg FM-27B, a
56 Ohm resistor was used. No
additional adjustment of the
deviation was necessary.

The handsets with the
integra ted circuit produce the
best audio and tones when
o perated from 4-6 volts.
Voltage levels above and
below this resul t in low or no
audio and distorted, low or
no tones from the pad .

For real class, yo u could
use green LED<; for normal
dial lights and red LEOs fro m
the PTT to show transmit !
Again place a series resistor in
the LED lead and run it from
the hot side of the PTT
swi tch and the hot side of the

mike cable. Place a layer of
black tape over the screws
and wires. Now remove the
earpiece cover by removing
the two screws which hold it
in place. With this removed,
decide where yo u will want
your push to tal k button, and
install it appropria te ly, run
ning the wires down the left
side of the handset. Again use
a twisted pair of wires.

At the bottom of the
handset , join o ne of the
ea rpiece wires with the
"ground " lead fro m the PTT
switch and solder the m to # 3.
The ot her earpiece wire will
go to the black mike cable
lead, and the o ther PTT lead
will go to the red mike cable
lead . Yo ur handset is no w
almost finished.

Pull out the earpiece u nit
carefully and you will not ice
that it also is the holder for
the dial lamp. Install two
LEOs of yo ur color cho ice,
o ne to each side of the lamp
clamp. The reason to replace
the lamp with LEOs and a
series resistor is so yo u can
see the dial in the dark and

dri ver ; this exposes the light
and two screws. Remove the
light and discard, and remo ve
the two screws and save. Sli p
the back cover out and down
to remove it from the main
por tion of the handset .

Looking at the cord end
with the dial facing down
you will observe five pron gs.
You will also no t ice where
they are attached to the
printed circui t. Number them
o ne through five, left to righ t.
Solder the shield from the
mike cable to #3, which will
be grou nd (-). Solder a small
jumper from #5 to #3 for the
dial light re turn. Solder a 47
Ohm 1/8 Watt res istor from
#!2. to .#4 for lamp power.
Solder the mike hot lead to
#2.

Now remove the two
screws holding the PC board
to the earphone element.
Carefully pry up the PC foil
away from the element. Use
the same screws and run a
twisted pair of wires fro m the
earpiece terminals down the
right side of the handset in to
the vicinity of the inco ming

W ith the po pularity of
autopa tch and other

accessories being added to the
repeaters, it is little wonder
that the touchtone pad is in
such demand . While mobile
operation is greatly enhanced
by a pad in a box on the
dash, it is a lot nicer and
more conve nient to add a
comp lete ha nd set wi th
speaker, mike and touc htone
in one handful.

The TrlmllneTM phone
and other similiar designs
seem to have been made with
mobile operat ion in mind.
With a few modifications
t hey will work with any of
the popular transceivers avail
able.

The phone handset has all
the goodies necessary for con
version , the base can be dis
carded along with t he cord.
You will need a microphone
cord with two wires, mike
lead and shield . The figs with
elect ronic switchi ng may
need anot her wire.

To disassembl e the hand
set, pry out the name just
above the dial with a screw-
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power connector on back for
a vibrationt ess t ight co n
nector that won't fa ll off
when you go over the razor
back roads. While you're at it,
put a couple o f m iniature
[imported]. 470 uF elect ro
lyt ic capac itors across the
co nnector inside the radio. It
seems to hel p if you are
having alternator whine on
you r audio and also smooths
out vol tage fl uctuations.

Happ y motoring and
QSOing with you r new tele
phone handset. -

Also, if you have a Clegg
FM -27B, you can improve th e
rece ive aud io intelligibili ty
and get rid of the annoying
spea ker rattle by repl acing
the .1 uF capacitor with a .0 1
u F capacitor (C-6 2) and thus
roll o ff the low frequencies.

Now button up the hand
set, clamping the mike co rd
so it won't fall o ut , and put
the case back o n the radio .

In case yo u are wonder ing
what to do with the old mike
co nnecto r: If yo u have a
Clegg, use it to replace the

,.

LEDs. Now that's
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other LEDs, but in reverse so
grounding th e PTT lead turns

Bjll Kleronomo$ WA90ZC
RR 2, Box 4J
Maple Park IL 60151

The Final Feeder

where W =drive power, E =
voltage and R=50. If you
have 200 Watts available, for
examp le , yo ur available
voltage is about 100 volts
rms. R1 and R2 form a
resist ive divide r to adjus t the
drive voltage to the desi red
level. 4CX250 Bs need about
40 volts rms of drive so R1
and R2 should be 1k. This
puts 50 volts o n the grid
which insures enough drive
and lets a bit of grid curren t
flow. Th e actua l values of Rl
and R2 aren' t all that crit ical.
For example, I rep laced o ne
of the 1k resistors in the
dummy load with three 330
Ohm 2 W carbon jo bs in

,.

entire input network loads
the grid circuit down so that
the chances of the tu be
ta king off are minimal.

When all is put together,
watch the grid curren t If you
get an occasional flicker on
voice peaks, you've got it on
th e nose. If you have too
muc h cu rrent indicated,
increase Rl some and try
again, Good luc k. •

high power amplifier

Fig. 1. Power amplifier using resistive grid circuit.

series which gave me a range
o f ad justme nt. You could
probably use much higher
values, say 4700 Ohm jobs in
series, and get a little better
match to the high impedance
inpu t o f a tu be which should
r edu c e 1M pr odu c ts
so me w ha t. The o n ly
important factors are the
ratio of resistances, and the
wattage rating of same. The

a

= W

driving

E2
R

- -

load , using:

H ey Bunky : Building
t ha t new contest

amplifier and worr ied abo ut
cooking those grids with
excessive drive power?

Tried to fi nd neutralizing
capacitors lately?

Don 't have enough drive
for that pair of 4CX5000s in
grounded grid?

Wel l, this article just might
be what you need!

Several months ago I was
involved in building up a pair
of 4CX350As and wanted,
out of sheer laziness , to keep
the grid circuit as simple as
possible. The thought of
opera ting t he tubes in
grounded grid came first , b ut
Eimac's maxi mum grid cur
rent rating of 2 mA put th e
kibosh on tha t idea fast. The
only alternat ive was to feed
the grids, but the th o ught o f
tuned circuits and neutraliza
tion was enough to make me
try to find a better way.

Most SSB am plifiers arc
operated in class AB1 and
theoretically don't need any
driving power, just voltage. If
you look at Fig. 1 you will
see a nice 50 OIl m du mmy
load to soak up the power
from the exciter. The power
rating depends on th e drive; I
have 200 Watts available, so I
used 20 1k 11 Watt glass
resisto rs in pa ra lle l,
sa ndwic hed bet ween two
pieces o f PC board.

Thc spec sheet o n you r
tube(s) s hou ld now be
consulted to fi nd out how
much peak grid voltage is
needed to drive them to fu ll
outpu t. Next, calculate th e rf
voltage across the du mmy
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What About

Surplus Nicads?

- - how to test and repair them

Alvin E. Ericson W9JTQ
10834 S. Washtenaw Ave.
ChicalJ<:l IL 60655

I f you arc the proud owner
of a hand-held tw o meter

transceiver, you are awa re of
the need of a battery pack
that is in good condition,
part icularl y when transmit
ling. Weak or defective cells
in the battery will cause the
transmi tter to lose power
rapidl y. If you r transmitter
dies after only 10 or 20
minutes of use after charging,
read on. A Mo torola HT-220
t ransmitter will put out 1YJ 10
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2 Watts plus with a fu lly
charged 15 volt battery.
When the battery voltage
d rops to 12 volts, the output
of the transmit ter will drop
to Yl Watt or less. The
receiver will continue to
operate on 9 or 10 volts with
reduced audio ou tpu t. A
good battery should be able
to give abo ut one hour of
transm itte r opera tion before
its voltage drops to 12 volts.
In commercial use, the 15
volt 45 0 mAh Motorola nicad
battery is ra ted at 48 minu tes
of t ransmitter operation, 48
mi nutes of receiving, and 6
hours 24 minu tes of standby
operat ion per 8 ho ur day
before recharging. If you
purchased a new nicad bat
te ry, you should be able to
get results similar to these
with no problem other than
the severe jolt to your
pocketbook from the cost of
the new battery. They are not
inexpensive. You can ease the
strai n on th e poc ketbook by
going the surplus route and
rebuil ding used batteries. In
addition, you shou ld find it
an interestin g project to work
on.

To test a nicad battery
pack, charge it for 14 to 16
hours a t 10% of its mAh
ratin g (i.e., a 450 mAh bat
tery sho uld be charged at a
rate o f 45 mA, and a 2 25
mAh thin pack should be
charged at 20-25 mAl. Rapid
charge batteries can also be
char ged at this slower ra te or
in a specia l rapid charger at
its recommended time.

After chargi ng, connec t a
volt mete r across the batte ry
and a load resistor to dis
charge the battery at the
same rate as th e t ransmitter.
The load resistor shoul d also
match the size of your bat
te ry. For a 4 50 mA h 15 volt
Motorola battery, the load
resistor shou ld be 32.5 Ohms,
a n d for the 225 mAh
Motorola thin pack nlcad
battery, the proper load resis
tor is 65 Ohms. Resistors can
be connected in series or
parallel combi nations to get
these values and should have
a 5 or 10 Watt ratin g. Take
readings of the voltage every
minute starti ng when you
begin dischargi ng the battery
through the load resistor.
After the flrst 10 minutes,

take readings every 5 minutes
un til the voltage begins
rapidly dropping. At this
point, take readings every
min ute again unti l the voltage
drops to abo ut 10 or 11 volts.
A nlcad battery has reached
its fu ll y discharged voltage at
about 0.9 volt per cell {i.e., a
12 cell 15 volt battery is fu lly
discharged when it drops to
10.8 volts). To discharge it
bel ow thi s value may damage
cells in the battery. Plot a
curve on graph paper of the
battery voltage vs , discharge
time in minutes. New bat
te ri es will have discharge
curves as shown in Fig. 1.
You can see that afte r the
fi rst few minutes of dis
charge , the battery voltage
s tays a lmost consta nt
betwee n 14.7 and 14 volts for
quite a period of time. As it
nears the end of its disch arge,
the voltage drops off quite
rapidly until it reaches its
discharged voltage of 10 to
11 vel ts . Note that the 12
volt point where th e t rans
mit te r power has begun to
drop drastically is very near
the fully discharged voltage as
well.



Photo 1. Motorola HT·220 nicad battery with posts drilled out and sho wing a coping saw blade
used to saw around the edges of the top of the case.

saw too deepl y and damage
cells. While this is rather a
delicate operation, it can
easily be do ne with a little
care and patience. The penal
ty for sawi ng into a cel l is
t hat you will have to discard
it. If yo u try to saw the
battery case apart on the
sides along the li nes wh ere it
was or ig ina lly cemented
together, you will almost
surely saw in to cells, damag
ing them.

Pho to 2 shows the inside
of the battery afte r removing
the top face. You can pop the
cells out of the case by hold
ing the battery upside down
over your hand and hitting
the palms of your hands
together. The cells should
come partially out - en ough
to grasp them wi th your
fi ngers to pull them out the
rest of the way.

Measure the voltage of
each individual ce ll of your
disc harged battery. To do this
you will have to carefull y lift
the insulat ing sheet on the
te rminal connection side of
the battery to get at the cells.
Any cell that measures less
than 0.9 volt on a discharged
battery is probably defecti ve.
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of the battery must also be
drilled out before the plastic
face of the battery can be
removed . Most batteries show
a dimple where the posts are
located. Drill into the cente r
of the dimple with a 1/16"
drill. They are hollow and the
small drill will feed into the
hollow part. Then use a 1,4"
diameter drill to just dri ll
t hrough the th in plast ic. Do
not dr ill too deeply with the
large drill because there is
danger of drill ing into the
cells and damaging them. Use
the sharp point of a knife to
cut through the plastic along
the sides where the saw did
not cut through complete ly.
It is better to do this than to
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few days due to high internal
leakage from electrolyte
vented from a cell. After
ope ni ng a battery with this
defect, the cells shou ld be
washed in running water to
dissolve the electrolyte and,
after d rying, shou ld be
charged and load tested to
determine the good cells in
the battery. I personally have
not had much luck rebuilding
th is type of defect.

The next problem to solve
is how to get inside of the
plastic case of the battery. I
use a thin blade coping saw to
just cut through the plastic
wi thout sawing into the cells
as shown in Photo 1. The two
plastic posts near the center

. ",
'"I--~-+

What are we li kel y to fi nd
in a surplus nicad battery?
Figs. 2 and 3 are typical. The
battery in Fig. 2 appeared
almost normal for the first 23
minu tes of discharge and then
dropped abruptly, decreasi ng
rapi dly aga in at 33 minutes.
It has two cells that only take
a partial charge and become
complete ly disc ha rge d at the
poi nts of sudden voltage
drop . Locating and replacing
these cells wi th good ones
will li kel y result in a battery
almost as good as new. You
can elect to use it as is if you
are satisfied wi th recharging it
after about 20 minutes of
t ransmitter time, since it wi ll
deliver almost full power the
fi rs t 20 minutes. Fig. 3 is
more typica l of what you wi ll
find, however. Here the bat
tery vol tage never did come
up to full voltage when
charged, and it dropped off
to below 14 volts rapidly,
goi ng below 13 volts afte r 25
or 30 min utes of use. This
lower voltage results in
decreased transmit ter ou tput
almost from the start. The
fact that this battery never
charged up to 16 volts indi
cates a shorted cel l. Replacing
one cell almost brought it up
to par, but it still would not
last fo r more than 48 min
utes. Locating and replacing
the cell that was weak reo
sui ted in a battery almost as
good as new, as can be seen
by the curve just below the
new battery reference. You
might try Pete r A. Stark's
(K20AW) me t hod o f
"Zapping Dead Nlcads to
Life" which appeared in
January, 1976, 73 Magazine,
to rejuvenate the shorted cell
in this last battery. The bat
tery in Fig. 2 does not have
shorted cells so would not
respond to his suggested
treatment.

This method of testi ng
should enable you to identify
the type of problem your
surplus battery is plagued
with: dead cells, weak cells,
and cells that accept only a
partial charge. Some batteries
charge up to normal voltage
but lose it overnight or in a
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Photo 2. Shows the inside of a Motorola HT-220 nicad battery after separating the top of the
case from the rest of the case.

Mark defect ive cells with a
felt t ip pen. To make sure
that all defective cells have
been identified, con nect the
load resistor across the bat
tery and quickly measure the
individual cell voltages. Mark
any additional cells that are
below 0.9 volt. Using clip
leads, connect the battery to
your charger and charge it
completely. Discharge it with
the load resistor and, as it is
discharging, measure ind ivi du
al cell voltages to identify
which cells discharge first , or
are dead.

Repeat this testing proce
dure on additional used bat
teries, preferably three batter
ies. You should have enough
good cells to rebu ild two of

the batteries having the fewest
defective cells, and possib ly
have a few good cells left over
for future re pairs or for use in
some other project.

Remove the defective ce lls
by peeling the connecting
straps off the defective cells
with a long nose pliers, or
better yet, a needl enose
pliers. The welds break quite
easily. Remove good cells
from one of the batteries that
you plan to break up, prefer
ab ly from the same location
as the defective cell in t he
battery you are repairi ng. If
two good cells are adjacent to
each other, clip the strap
between the two cel ls, so
both can be used . I have used
two methods to con nect the

replaceme nt cells in the bat
tery . I bend the long lead and
the shorter cl ipped lead to
for m hooks that interlock.
Wh en pressed together, they
seem to make a satisfac tory
con tact when held by the
case after the battery has
been asse mbled. The leads
can also be left flat and over
lapped slightly and soldered.
Put the cells back in the case
and give the battery a full
charge. Run a di scharge test
on your rebuil t battery to see
how good a job you have
done in re placing defective
cells with good cells. If you
have been successfu l, you
shou ld have a rebuilt battery
that meets 80% of the
required 60 minutes, or 48

minutes, before it drops to 12
volts. It should also have
remai ned above 14 volts for
35 minutes or more, with a
smooth dro p-off to 12 volts
in 48 to 50 minutes. Starting
with three used batteries, you
hopefully have been able to
rebuild two good batteries
and have a few cells left over.
In many used batteries yo u
onl y have to replace one or
two defective cells. Use trans
parent adhesive tape to fasten
the cover tightly in place. The
pressure f rom the cover plus
the pressure from the battery
cover on the hand-held trans
ceiver seem to provide con
tact between the interloc ki ng
straps.

Just a few hints on select
ing your surplus nicad batter
ies: Avoid batteries wi th
dist orted, par tly melted cases.
Most of the cells are usually
damaged or in poor condi
tion, probably because the
electrolyte has been boi led
out of the cells by excessive
heat. Select batteries with
smooth cases. Many of the
pull-outs from commercial
service have failed to pass the
load test because one or two
out of the twelve cells have
gone bad . Surplus nlcads are
available from Spectronics
Inc., 1009 Garfie ld St., Oak
Pa rk IL 60304. Surp lus
Motorola batteries that take a
charge and test in the O K
zone on a nicad battery tester
sell for $10, and th ose that
do not test OK are sold at a
bargain 3 for $5. These are
the ones I used, so good luck
in rebuil ding batteries for
your transceiver . •
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The History of Ham Radio

on October 1, 1919. Here it
shou ld be noted that an
attempt was made through
the introductio n of a bill,
known as HR 15159, re
quested by the Secretary of
the Navy, to turn over all
radio control to the Navy
Department. This bill reo
ceived very strong opposi tion
from the amateur radio fra
ternity and was defeated.

What were the regulations
which now governed the
radio amateur? All licenses
were cancelled as of April 1,
191 7. Rules an d regulations
had to be followed to go back
on the air. Amateurs knew
th a t the Department of
Com merce still had complete
ju ris dic tion with William
Red field , Secretary of Com
merce, at the time. A publica
tion issued by the Bureau of
Navigation, Radio Service,
dated August, 1919, entitled
"Radio Communication Law
of the United States," indi
cated that no additional radio
regulations had been added to
those in effect as of the
beginning of hostilities. In
fact, no changes were made in
the rad io law during the in
terim between the introduc
t ion of the Act of June 24,
1910, and the ratification of
the Internat ional Conve ntion
of Commu nicat ions , finalized
and signed by Woodrow
Wil son , then President of the
United States, on July 8,
1913.

1919
Applications for amateur

radio operators and station
licenses soon had the fra
ternity by the hundreds back
into the swing. The spark
coil, the rotary gap, and the
old receivers had to be
brought up from the base
ment or down from the attic,
unpacked from storage bins,
and put back into service. As
soon as rest rict ions were
removed, activi ty started with
a vengeance. Radio shops
blossomed everywhe re. The
old wireless bug put every
body to b uilding loose
couplers, vartometers, honey
comb coils, simple detectors,
and a host of new devices.

1918
Although the amistice was

signed on November 11 ,
191 8, amateurs waited some
months before radio publica
tions were again available.
The first postwar edit ion of
QST appeared in July, 1919,
and other period icals made
t he ir appearance, notably
Wireless Age and Radio Ama
teur News. Restrict ions on
amateur transmission were
removed by the government

e1ared, amateurs still had to
wait almost a year before
permission was granted to
dust o ff the old equipment,
make repairs, catch up on the
many changes to be made due
to advancements in the art,
and become active again.

It is interesting to follow
the trend in activities among
amateurs during the lull, due
to the war. QST, the publica
tion of the Amateur Radio
Relay Leagu e, continued to
appear every month un til
September, 1917. Then fol
lowed increased governmen t
rest rictions, rathe r severe.
The edic t: " No radiat ion, no
gro u n d connections, no
capaci ty or inductance to
hoo k-up !" Amate urs were
told , " You may read radio
books, th ink radio thoughts,
and learn the Morse code,
until the call comes to join
up." Many amateurs enlisted
in the Signal Corps, the Navy,
or found employment with
the services.

- - part 1\

1917
During the hostilities o f

World War I, in which the
Uni ted States was involved
from April, 19 17, to Novem
ber, 191 8, there were no arna
teur activities on the air.
After the armistice was de-

Eric G. Shalkhauser W9CI
527 Spring Creek Road
Washington IL 6 J571

The transmitter of station "2PM': which produced the first
transcontinental signals.

Reprinted from ace Nevn. •
ptilliQltion of the Chicago Ar .
Chlipt.r of lhe aCWA .
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"2PM" operating position located at 808 West End Avenue in New York City.

Along came th e newly devel
oped th ree element vacuum
tube . Here was the beginning
of the real revolution in
reception and transmission of
wireless signals. The VT-1 by
Western Electric gave the
amateurs their first chance to
analyze its possibili t ies. There
also were Morehead and
Marconi tubes available, but
they were very unstable as
receiving as well as trans
mitting units. No two ali ke
would respond equally in a
circui t. We were all looking
for the adven t of larger and
more powerful vacuum tubes,
and anxious to replace the
old spark transmitter. The
amateurs knew that it was
possible to do away wi th the
noisy spark discharges with
their interference problems
due to wi de bandwidths, and
put a new kind of signal into
the ether using vacuum tubes.

At A RRL headquarters in
Hartford, Connecticut, where
QST origi nated and where
our newly appointed secre
tary and editor, K. B. Warne r,
took over right after the war,
it was decided that the en tire
body of amateurs be o rgan
ized into local and regional
clubs and associations. The
objectives were to foste r and
promote complete control of
all ham activities such as
relaying messages, establish
rela y routes across the
country, and keep abreast of
all governmental legisl ation
pertaining to amateur rad io
act ivi t ies.

K. B. Warner, the new
secretary, came from Cai ro,
Illinois. A very ac tive ama
teur, he o perated under the
call 9 JT in 191 5, usi ng a 1/2
kW fi xed gap transmitter.

All amate ur radio stations
were supposed to be oper
ating on the 200 meter as
signed wavelength. Adherence
was no t too strictly enforced.
In fact, some stations were
operating well above 200
meters. A few, with special
permission, were well into the
375 meter range. So little was
known abou t radio propaga
tion that the erroneous
assumption persisted, "the
longer the wavelength, the

greater th e distance waves
wou ld travel." August, 1920,
QST said, " For sho rt wave
lengths (below 200 mete rs)
the signal strength is a func
tio n of the wavelength, and it
may be said that the shorter
the wavelength, the weaker
the signal." How strangely
the ether waves behaved in
those day s'!

Everybody was sti ll using
interrupted CW, som e
straigh t, some quenched, with
the onl y noticeable difference
being in the pitch , the whine,
and th e characteristi c inter
ruption of the dots and
dashes. Some found sat is fac
t ion in a 500 cycle note , if a
500 cycle generator could be
found as th e prime source of
power. Interference created
bedlam in man y areas, espe
cially before midnight, after
which most of the spark coil
operators quieted down and
went to bed, giving the high
powered boys the ether. The
maximum power transformer
rat ing was one kW, usually a
Thordarson or Oapp-Estham
or equivalent rated at 25,000
volts secondary. The law was
specific: "A transmitting
wavelength not exceeding
200 meters and a trans former
input not exceedi ng one kilo
watt," The ammete r hot wire

in the an tenna usually was
asked to register from 4 to 10
Amperes into an L or T type
an tenna con fi gurat ion . It had
to be designed and bu ilt to a
measured len gth, specifically
not over 100 meter s, to be
within the law. There were
pl enty of parallel wires, usual 
ly at least four, to form a
ground network of copper
conducto rs (or buried copper
washboilers) for a counter
porse.

The amateurs had a stand
by pal, " The Old Man,"
deliverin g pertinent informa
tion to all thro ugh articles in
QST. He kept all in good
humo r and within the
straightjacket o f operat ing
procedures. As an example of
what could be expected from
the OM, here is an excerpt
directed to th e editor from
June, 1919, QST under the
heading " Rotten Star ting":

" I am sending you a
specimen of a Wouff
Hong which came to
light ou t here when we
started to get our junk
out of cold sto rage.
Keep it in the editorial
sanctu m where you can
lay hands on it quick ly
in emergency. We will
be allowed to transmit
soon and then you will

need it. "
Who does not know the
Wouff Hong?

What most of the amateurs
surmised and expected was
just ahead. We read in
November, 1919 :

"There will come a
day when amateu rs will
not need to bother
their heads a bo ut
government or commer
cial stations , but TH AT
DAY HAS AS YET
NOT ARRIVED. The
radio millenium has st ill
to come. We mean by
this that with our pres
e n t form of crude
apparatus st ill in vogue,
and when we are using
quasi makeshifts , we
cannot expect that we
can tune our trans
mitters down to with in
the hundredth fracti on
of a meter. Usually the
amateur wave is so
broad that it can be
picked up all over the
scale. As long as we
persist in sending o ut
such waves, we must
ex pect criticism from
the big sta tions with
which we interfere ."
The junking of the radio

spark gap was in the making.
To actuall y let go was an-
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1920
So it became necessary

that the amateurs gradually
develop the use of the
vacuum tube for the various
modes of CW transmission,
modulating via key and voice,
and for better receiving possl
billties. With better sensitivi ty
and selectivity built into
receivers, our efforts were
now directed toward solving
the QSS Bugaboo! What is
QSS? The Q code gives no
defi nit ion. So - take a loo k
into th e May, 19 20, issue
QST, page 25. Well , si nce you
do not have a copy, this
" ne w" a bb reviat ion was
added to the list, adopted by
ARRL to fill a need . What
docs it stand for?

QSS? Do my signals
fade ?
QSS Your signals
fade.

Al th ough rarely used, this
abbreviat ion, even in th ese
days, makes sense.

Amateur radio was not out
of the woods regarding clear
sa il ing wi t hout period ic
attempts o n the part of th e
government to cu rb their
ac t ivi ties. The Poindexter
Bill , originating as docu ment
#165 th rou gh a letter from
the Secretary of the Navy,
was in th e hopper. It stood
facing the amateurs later on
as Po indexter Bil l 5-4038,
and did not bode good news
for the amateur.

The time loomed on the
radio horizon in 1920 to be
thinking about international
regulatory legislation to bring
radio communication the
world over under be tter con
trol. A meeting of the Inter
natio na l Communications

undamped wave makes
possible, to realize that
the problems of inter
ference wou ld largely
vanish wi th the spark
gap. Let the amateu r
urge upon his Congress
man or Senator that if
the govern ment wishes
to fu rthe r legislate
against rad io interfer
ence, th en legislate out
of business th e damped
wave transmitter."
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the man responsible fo r the
develop ment of th e three ele
ment tube, in November,
191 9 ,

"The average rad io
ama teur knows enough
of the ext reme selec
tivity which the pure

H _ ..• ....•
Bok ...-__ •

>\' (.. L-<l_ _ .
w.........
!o ,_..................

D;oe. I ' "

Maoao-...l,. ( ,
__0-_....

TOTAL "'DCoHT OF 0ISC5 "- J .
R_ . .... ,.... "OW N;.k' .._ .hft''' .:.

Winger's RotarySparkGap
Complete •• abo¥e, S1 1.50

Chicago, III.

attrac tion about the old non
si nk ro tary, noisy and ineffi
cient as it was. So the Old
Guard had to fin all y succumb
also to the little bulbs that
had nothing in 'em.

This is what Dr. Lee De
Forest had to say at t his t ime,
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The "latest " in ham equipment just before all amateur activity was banned during World War I.

other th ing. Some of the old
timers in 1920 com plained
that th ere was no romance in
tube t ransmission - that it
has no individuality or tradi
tional associa tions li ke the
old spark. There was always a
certain stalwart and hearty

"Mule Mobile " was used by the Signal Corps during World War I for carrying the not quite
portable transmitting equipment.
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from the President Hiram P.
Maxin, the Editor K. B.
Warner, the Chicago gang,
Paul God ley, M. B. West, R.
H. G. Mathews, and of
course, " The Old Man" him
self, who gave a stirring
account of the "joyous" and
glorious" three days.

To be continued.
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Not to be outdone, and to
top off the year 1920, the
Midwes t A RRL Division
dec ided that S1. Lou is would
be the next place for a meet
ing. The time, December 28
to 30, under th e sponsorship
of the St. Lou is Radio Cl ub.
Everybody of note in ama
teur radio circles showed up,

An early QS L card, sent in 1917.

AdO,
De a r fri end ,
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b~en hrd I n De A ~01ne8 and 01"~, in the dav t ame ,

n v a t uner WI tli a fJll~er which I am so:o i ng to ,111n k ~n

hen mtlvbe I can hI' .more. It ....rka ok th llJ 'liav bu t the
Ilder must be s et a certain '.'H2.Y or the s i gs f~de .

.v wrke1 Y,T ~nd 9lrl.N .These t ':'10 r my L ong ea t 1 1 o tan c t:B.
"'at;lnns c~d copy rr.e .m the 1 ~y t lmp, bu t he clrlnt "-rk

..e on acco-mt of' ("HM. nx t t ll ;",~ I h I' U I ·...111 call 11 .
Dr frlf,m1 ,

J ohn c . k ees ,

Boston an d Phil adelphia, but
this one in Chicago was to be
of wider scope in qu ant ity
and qua lity to bri ng home to
all amateurs what we were up
against . The rep ort issued
from headquarters : " The
conventio n out-conventioned
anything yet pull ed off in
amateur radio."

Convention in Berne, Switzer
land, was on the agenda. The
radio amate urs had to have
pro mi nent representa t ion.
Intensive efforts were made
to protect the rights an d
privileges belonging to the
amateur. Charles H. Ste ward,
mem ber of the ARRL Board,
was ap pointed legal counselor
to speak for the amate ur in
these matte rs. In o rder to
cemen t mo re firmly the ties
that bind , amateu rs decided
that in numbe rs and in get
toge thers the re is st rength,
and muc h co uld be accom
plished via th is route. The
th inking ce ntere d on having
regio nal conventions, ty pical
gatheri ngs to meet each other
personally, to set out pro
gram meet ings, and to air
mutual problems.

One of the early conven
tions took place in Chicago,
sponsored by the Central
Division Managers of ARR L.
Held September 2 to 4 at the
Edgewater Beach Hotel, the re
were about fo ur hu ndred in
attendance. There had been
si milar conventions held in

TS-l MICROMINIATURE ENCODER-DECODER
o Available in all EtA standard tones 67.0Hz-203.5 Hz
o Microminiature in size, 125x2.0x.65"high
o Hi-pass tone rejection filter on board
o Powered by 6-16vde, unregulated, at 3- 9ma.
o Decode sensitivity better than 10mvRMS, bandwidth, ±2Hz m ax, limited
o Lowdistortion adjustable sinewave output
o Frequency accuracy, ±25 Hz, frequency

stability ± l Hz
o Encodes continuously and simultaneously

during decode, independent of mike
hang-up

o Totally imm une to RF

Wired and tested, complete with
K-l e lement

$59.95
K-l field replaceable, plug-in, frequency
determining elements

§3.20 each
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Fig. 1. I Weight excludes mounting fixtures. If case is ofheavy
steel construction, remove before 'Neighing transformer. 2 Dota
based on an analysis of typical trdnstormers:

per volt must nex t be deter
mined. Wind approximately 4
turns of no. 18 insulated wire
around the primary as a
temporary secondary . Apply
the normal primary voltage
(110 volts, 60 Hi ) to the
primary and measure the out
put voltage of your te mpo
rary secondary with an ac
voltmeter. The voltmeter
readi ng will determine t he
turns per volt. For example.
if you measure 2 volts, you
know it took 4 turns on the
secondary to produce this 2

After you have located the
primary, cu t off and remove
with a hacksaw all secondary
windi ngs that are wou nd
around the primary . Work
slowly and take care not to
cut or damage your primary
winding.

After completion of your
cutting, inspect the primary
for damage. Next, wrap the
primary winding with one
layer of plastic tape. Securely
attach and insulate the pri
mary leads.

The number of load turns

Wind Your Own

for that linear

- - cheap filament power

Edwin Hartz KBVIR
PO Box 127
Holly M I 48442

at o ther than 60 Hz. Also,
some transfo rmers do have
their primary near the outer
core and, generally, this type
of transformer provides little
area for your new secondary.
Transforme rs that have the
pri mary woun d tightly
around the center core
pro vide the most area and
ve rsatility for your new
secondary .

,,,,,,,,,
• • • • - -

,

,

J .
•
i
• •

I'

A major expense when it
comes to build ing that

linear is the price of the
fil ament transformer. Fort u
nately, one or two of those
obsolete tube power trans
formers can get you over that
expensi ve hurdl e wi th only a
little ti me and a few cents
invested.

F i rs t w eig h yo u r
t ransformer to determine
capabili ty. Refer to Fig. 1,
whi ch ill us t ra tes t he
relationship be tween weight
and f ila me nt powe r
capability. For example, if
the power transformer weighs
4 pounds, lt should h ave a
fi lament power capabi lity of
60 Wat ts.

Next determine if the
transfor mer is adequate for
you r application . Let's 'oay
you have a transformer with a
recycled capability of 60
Watts and you desire a new
secondary for a 4CX1000A
hi gh po wer ceramic- metal
tetrode. As the 4CX 1QOOA
has a maxim um fi lament
power requirement of 59.4
Watts (6 volts x 9.9 Amps),
you cou ld indeed use th is
transfo rmer fo r your filament
supply. You could also use
two thi rty o r forty Watt
transfo rmers in para llel.

Once you have selected
your tr ansfo rme r, disassemb le
the ou te r case and no te the
location o f your primary
winding in respect to the core
o f the transfo rmer. The
pri mary leads are usually
color coded blac k. Make sure
your transforme r has a 110
volt, 60 Hz primary, as some
surp lus transformers have odd
primary voltages that operate
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The re fore you should load
the secondary wit h a .6 Oh m

mu st h ave the correc t o utput
voltage under load ; therefore
you must load your sccon
da ry a nd t ake periodic
measu rements dur ing its con
st ruct io n.

Let's say fo r example you
req uire 6 volts a t 10 Amps.
Accordin g to Ohm's Law the
load must be .6 Ohms.

volts ; t herefore, t he t urns pe r
volt is 2 turns per 1 volt.
Keep in mind this is the
no-load t urns pe r volt.

A ft e r re mo vin g th e
te mporary secondary , wind
your permanen t secondary. I
use two no. 14 wires in
parall el fo r my secondaries, as
this is qu ite easy to wind
around the primary. Two no .
14 copper wires will be
ade q ua te fo r secondary
curre nt levels up to 10 Am ps,
5 Amps per wire. The

insulat ion o n the wire should
be capable o f withstanding a t
least 10 times your ou tput
vol tage. Example : If the
secondary output is 7 volts,
the insu la tio n should provide
pro tec tion up to at least 70
vol ts o r higher.

Always allow about 50%
more wire than your turns
per vol t indicated, as you will
have to increase the nu mber
of turns to compensate for
t he transformer resistance
when operated under load.

A filame nt transformer

6 ~olh

10 Amp\
" .6 Ohm~

resistor while measu ring the
ou tp ut secondary voltage.
O hm 's Law requi res the
power dissipa tio n o f t he
resistor be a t least 60 W.

p " IE "(\0 Amp) (6 ~olls) " 60 Wms

However , a much smaller
wattage res istor may be used
if you work rapi dly and do
not allow the resistor to heat
up.

That 's it; good luck on
that linear. w

Discriminator Output for the HR-2A

•

Mitchel Karz W2KPE
147-11 76th A ve.
Flushing N Y lJ .36 7

Fig. 2. Terminal connections.
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adjustme nt, it IS a good
starting poi nt.

Wh en not u s ing the
discrim inator for any other
pu rpose, it can be left
connected to the AUX inp ut
of a cassette reco rde r. Now
anyti me tha t yo u wish to
record an incoming signal,
mere ly start up the recorder
and adjust the record level
control fo r pro per operation.
The vol ume control and tone
cont rols o f t he receiver will
have no effect o n the discrim
inator, so it can be set to
please yourself. There are
many other uses for the
discriminator output on a
receiver, but only a few have
been mentioned, just to start
the mind working. e

for the d iscri minator o utput
is to check the modu lati on
(deviat io n) o f re ce ived
signa ls. To do thi s, connect
an ac scope input ac ross
term inals 3 and 4 . Set t he
sweep f requency to a low
va l u e a n d ob serve the
modulat ion peaks on the
scope. Set the vert ica l gain
cont rol so that a norm al
signa l deflects the scope to
some convenien t he ight. Now,
as o t he r s tat ions come
through you ca n tell whether
thei r modulation is excessive
or too low. This same hookup
ca n also be used to set the
level of a To uchto ne pad.
Have the operator of the
station tha t you are checking
whistle into his microp hone,
and observe the height of the
sco pe pattern. Now have him
press one of the bu ttons of
his pad and adjust the output
level control for the same
deviation as produced by
whistl ing. Altho ugh th is may
n ot b e th e o pt imu m

- - check deviation and modulation

you may wish to check, and
see how far they are off zero
by the amount of the meter
defl ect ion .

In thi s particular set, t he
freq uency shift is .30 kHz per
d ivi sio n of the meter . To
calculate ho w far off ze ro a
stat ion is, mer e ly count t he
numbe r of d ivisions above or
b e lo w t h e ze ro ce nter
p o s ition t ha t the meter
indicates and m ult iply this by
.30 kHz. As the frequency
shift per d ivisio n can vary
from se t to set , it's a good
idea to check your own
calibra t ion.

Another usefu l application

",~
lUll

Fig. 1. Discriminator circuit.

A very simple addi tion
ca n be made to the

Regency HR·2 A and other
FM receivers which will pro
vide output for a frequency
shift meter, scope, tape reo
corder or for whatever other
purposes a discriminator
output is requi red. A partial
diagra m of the HR·2A dis
criminator is shown in Fig. 1.
Re fe r t o t he sche ma tic
diagram of your receiver to
locate the equivalent takeoff
point.

At tes t poi nt TP·A, add a
1 0 k resistor and a .01
capac itor to filter out low
frequency variations o f the
discr im inator de output. The
other end of this fil ter
co n ne c t s to an unused
te rm inal o n the speaker
terminal str ip. Fig. 2 shows
the circuit of the filte r and
o ut put wiring. To use the
d iscr imin a t or for me ter
operation, co nnect a VTV M
to ter mi nals 3 and 4 of t he
speaker term ina l st ri p and set
the mete r to the 5 volt de
range. Turn the receive r to a
channel that doesn 't have a
signa l co ming through and
adjust t he meter for center
scale reference (2.5 volts).
You can now swi tc h the
receiver to any station that
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J. K. Bach WBlPAP
Ivy Hill Road
Walden NY 12586

The Phantom Exposed

unbalanced for the adjacent
pair. Only one wire working
against ground would be
worse.

Fig. 5 is what we do about
it. At the middle, you just
interchange the wires on one
pair, and immediately you're
in business! Wire 3 is close to
2 for half its section, and 4 is
close for the other half. 3 and
4 are out of phase, so the
inductive effect cance ls. Of
course , 3 and 4 couple to
wi re 1 also - the coupling is
less, but present, and cancels
with it in the same way. The
net result is, no crosstalk.
Swell! Our telephone plant is
growing. so let's add another
pair, 5-6. Immediately, we're
in trouble: If we transpose it,
it will crosstalk with 3-4, and
if we don't, it will crossta lk
wit h 1-2.

The Transpositi on Plan

If Fig. 5 worked once,
maybe it will again. Let 's
transpose 5·6 in the middle,
so it won't couple to 1·2, and
then transpose each half
again, to break up the
coupling with 3·4, which
gives us Fig. 6. Now we're in
business - until we add 7-8. If
1-2 has no transpositions, 3-4
has one, and 5-6 has three, it
would seem that 7-8 wou ld
need seven. And that's
exactly righ t. And by the
time you got up to a fu ll
forty wire line, the whole
scheme would be quite
impossible - you'd have to
transpose wires in the middle
of the span. Oh yes, this has
been done, too, but not for
this reason.

The Phantom Group

No communicat ion
busi ness ever has enough
circuits. Ma Bell came up
wit h a good trick generations
ago - the phantom circuit,
Fig. 8. Just connect an ext ra
pair of line coils to the center
taps of the 1-2 and 3-4 coils,
and you get a third circuit,

little d istance away, such as a
paralleling power line. But
st ring another pair of wires
on the same cross-arm, and
the cou pling between them is
both much closer and much
less balan ced, as is shown in
Fig. 3.

Simple Balance Scheme

Fig. 4 shows a simple
balancing scheme I have seen
used by some radio stations,
when they want to run two
transmission lines together.
The pair numbers are 1·2 and
3-4 and they share a common
center point. If you made up
two lines with ribbon leads,
you would have to split the
pairs so that wires 1 and 3
were in one ribbon and 2 and
4 in the other. The spacing
would have to be close and
critical, so that ribbon lead is
not practical. These lines are
always open wire ones. But it
does work. Notice the bridge
symmetry of the capacity
coupl ings.

Transposit ions

Un transposed Ii nos arc
good for a mile or two. After
that, you can' t te ll which line
is bei ng talked on - you hear
either or bo th nearl y equally
well. They are st ill balanced
so far as sta tic and line hum
are concerned, but violently

is a good antenna too, and
how many times has it been
used as one! It picks up static
and power hu m on a clear
da y, and you can hear a
storm coming while it is miles
off.

Fig. 2 is the classic "full
metallic" li ne. Both con
ductors are above ground,
both literall y and electrically.
The center tap of the line
transformers, or "line coils,"
may be center tapped with
the cen ter tap grou nded or
not. In any case, there will be
li ghtn ing arrestors which
offer a breakdown path to
ground . Even on a clear da y,
a long insulated line may pick
up several hundred volts of
static charge. Ask any line
man ! The signal is " push
pull " so that the two wi res of
the pair are always opposite
phase.

Static an d induction affect
both wires in phase, an d
cancel out in the windings of
the terminati ng transformers.
That is, th ey affect both
wires equa lly if the source of
the interfering field is some

~
-T-

everything about crosstalk

on Ma Bell's lines

- -

Fig. 1.

B y FCC regula tions,
phone patchers must be

careful to avoid high levels
when they connec t to te le
phone lines. There see ms to
be a point whe re the effects
boil over, but a little less
makes 00 trou ble at all. Some
of us know that it is crossta lk
that bothers MOl Bell and the
FCC, and this must all come
from the conductors in the
cable. So why is this effect so
abrupt? For tha t matter, why
crosstalk at all? Hasn't MOl
Bell heard of twisting wires to
elim inate coupling, and of
coax?

Yes indeed, she has. In
fact, the ol d gi rl invented
these and a lot else besides.
Trouble is, no method elim
inates crosstalk; at best , it
reduces it to a tolerable level.
And nowadays, "tolerable" is
the best you can afford, the
"state of the art."

Fig. 1 shows the classic old
farmer's line, the single wire
working against groun d. It
wor ks up to several miles, so
long as it is the on ly circuit
on the pole line. Of course, it

Fig. 2. Fig. 3.
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When you run out of circuits,
the o bvious thing is to bu ild
ano ther pole line. This calls
for another right-of-way and
many t imes this is impractical
or impossible. Just after WW
I, Carrier Te lephony was in
vented by Major General
Squires of the Signal Corp s.
Or at least one variety of it
was. He liked the h igh fre
quencies and one wi re, whi le
Ma Bell used two and fre
que ncies between 7 kHL and
20 kHL or the reabouts, for
her A, B, and the good old
O tvpe ca rriers. Th e C lasted
for a cou ple of generations 
about as lo ng as open wire
lasted - and was an excellent
system. On a phan tom group
that already carried three
voice circuits, you could get
an add itional six with t wo C
sys te ms. Thi s effec t ively
doubl ed the capaci ty of the
lines, at minimal costs.

Trouble

Thi s unsolved the trans
pos itio n probl em , however.
Fig. 7 shows why: The sine
wave is an interfer ing carrier
signal. It does no t affect the
lower si de circu it 1-2 because
as the phase reverses, it in
d uces alternate plus an d
minus cha rges which cancel.
But at the same time, it
induces a plus charge on 3
and a minus on 4, because the
line transposed at the same
po int the si ne wave went
through zero, and the cha rges
induced added in phase in
stead of canceling. There was

x
x

Fig. 5.

Fig. 6.

x

wire o ff the reels while the
men kept it from tangling and
got it up on the cross-arms
and later tied it to the insula
tors. T hey had to "cut" the
transposi tions at certain pole
numbers, according to plan,
as sho wn on a big blueprint.
Mul es are far from stupid,
and they soon caught on to
what was going on . Entering
into the spirit of th e thin g,
the mule would cock his eye
at the pole and recognize it as
a Type 4 tra nsposit ion point .
Then he would lie down , rol l
ove r, and get up, thus cu tting
his o wn Type 4 withou t
human help. Many linemen
have told me this, with per
fec tly ser ious faces, and who
in his r igh t mind wou ld doubt
the probity of a man who can
hike a pole faster tha n you
can climb stairs, with a
hundred pounds, more o r
less, of tools hung on his belt!
Not me!

Foremen

In fact, back at the hotel
or boarding house, there were
frequent arguments about
who was smarter, the mule or
the foreman. Surprisingly, the
foreman had his champions,
too. Maybe ou t of shee r
loyahy, may be just to keep
the argument going - wha t
else is there to do in a
strange, small town at night ?

Carrier

Up to th is point, we have
ignored Fig. 7, but now the
story has caught up to it.

t ra ns posi n g the whol e
business in this way, the
whole transposition plan was
greatl y simplified. Remem ber
that it began to look as if the
highest-num bered pair would
turn out to be a continuous
spiral, with hundreds or even
thou sands of transpositions in
it? Every t ime you added a
pa ir, it had . to have nearly
dou ble the number of trans
positions in it. Now you can
divide your pole line into
phantom groups and just
transpose them. This is one
case where the solut ion over
shadowed the problem!

So far, we have four main
types of transpositions. These
are: Type 1 which tu rns ove r
the low numbered side; Type
2, for the high numbered
si de; Type 3, which tran s
poses the phantom; and Type
4, which transposes both
sides and the phantom at the
same poi nt (Fig. 10).

Mutes
Pole lines are installed by

construct ion gangs, a group
o f non-sissies under the
leadership of a gang foreman,
who is no sissy himself.
Remember th at these men
haul poles around and st ring
wires on them ove r rough
cou ntry, which takes rough
men. The wires the mselves
are more like hard-drawn
copper rods; the small est is
1/1 0 inch in diameter and the
largest is about 1/6 inc h.
The linemen delight in getting
some engineering type to t ry
cutting the wire wi th pliers.
The men cut the wire sn ip
snip-snip li ke cutti ng toena il s,
and the indoors type can 't
even nick i t . It teaches him
who he is deal ing with and
saves trouble all around.

Such wire is very heavy
and, in most cases , four reels
of wire were hitched to a
mule, who was as tou gh as
any of the men. He pu lled the

Ghost

The old girl got carried
awa y for a t ime with the
phantom idea. Here was
another cen ter tap on the
phanto m coil - why not go
further and make a phantom
of the phantom ? It actually
worked, and the "ghost " was
born . No w you could get
seve n circui ts on eight wires.
Troubl e was, the ghost ci rcu it
wor ked only an alterna te
Tuesdays - it was always too
wet or too warm o r too some
thing, and they were the de vil
to keep ba lanced. So the
ghost was soon kicked out
and the standa rd became a
number o f phantom groups.

Phantom Gro up Transposi
ti ons

It may have occurred to
you that, with two wires of a
side ci rcuit used in parallel
for one side of the phantom,
transpositions in the side
would become ineffect ive so
far as other phantoms were
co nce r ned. And that is
exactly right. Fig. 9 was
developed to cope with th is
effect - you just swapped the
pair position bod ily with its
mate, which transposed the
phantom just as a side wou ld
be t ransposed. But the solu
tion worked for more than
just the pha nto m group. By

practicall y for free - three
ci rcuits on four wires. By
means of the center taps, the
phantom circuit uses 1-2 (side
1) in para ll el as one wire, and
3-4 (side 2) as the other
parallel wires. It is called
"phantom " because you can't
see any wires for th e thi rd
circu it.

Fig. 4.

• X
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•
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103



Shielded Pair

You don 't see much of it,
but Telco uses a lot of 135
Ohm shielded pair, which is
operated balanced just like
cable pairs are. It is especially
effective at lower frequencies.
The shield is grounded at one
end, usually, but maybe at
bot h and sometimes in
between. You have to in
sulate the shield, then grou nd
it at a poi nt where grou nd
potent ials are least , since
ground cur rents goeth wh ere
they listeth and no man
knoweth where th at ith.
Sometimes you're better off
lett ing the shield float; you
just have to stay loose and see
what works best.

Some preamps have to be
laid out with the output next
to the input, usually to match
other equipment or to pick
up the connector, or for some
engineering but non-theory
reason. Here you have to use
a soli d tube, with either a
coax wire or even a balanced
pair in it, to take the output
back to the connector. Just
like anyth ing else, you just do
the best you ca n with wh at
you have. But isn't that
where it 's at? -

Coax

Why not go to coax and
get the improved shielding?
Simply because coax is a high
frequency line. The shielding
works at frequencies where
skin effect ls important. You
have ca ble with a single
outer brai d where fl exi bility
is important and crossta lk
per mits. For mo re severe co n
ditions , you have double
bra id ca ble. Next is so lid
t ubing, and if that doesn 't
work, move it somewhere
else.

be done. So if YOUR line
crosstalks into others, it will
be cut too, as soon as Telco
can find it. You won 't be
reconnected un til you fix the
leve l.

Hello

The English word "hello"
can be recognized whe n no
other word in the language
can. Telephone men can let a
hello go by, but any other
crosstalk that can be under
stood requires that the cross
talking circuit be disabled.
This is Tcleo rules and FCC
rules, to protect privacy. I
have eve n cut broadcast lines
whe n I heard understandable
crosstalk on them, and got
away with it. Ma Bell wasn't
happy abou t it , bu t it had to

Cable

Ope n wire ill ustrates the
crosstalk problem and its
solution as no thing else
cou ld, but cable is the facility
today. All you have to do is
twist the pairs like old
fashioned lamp cord and you
can forget about transposi
tions, isn't that right? lsn't it?

No. Cable pairs come in
phantom groups also, but
here they are ca lled "quads."
If you lay two twisted wires
together, t hey nestle like
spoons and you wind up with
a swell case of crosstalk. So
you have to use di fferent
twists for different wires; you
have to twist th e pairs arou nd
eac h other, you have to inter
leave t he quads, you have to
eve n swap laye rs in the ca ble.
A cable is one devil of a
complex thing! And always,
no matter what, there is a
little crosstalk that gets in.

If the average level of the
circuits at that point is, say,
minus 10 dBm and the cross
talk ls minus 50, you can
forget it. The conversation
will drown it out handily. But
if the crosstalk comes from a
pair with a minus 7 instead of
minus 10 level on it, t hree dB
high, t he crosstalk will also be
three d B higher and you can
hear it - just. In fac t, t he
residual noise you hear is
mos tly the babbl e from many
circui ts. But another three d B
and it begins to be serious.

I

I

l

gain they can , beca use the
mountain seems to sha dow
more at thls point. I remem
ber one installation - house
backed up to the mountain,
long fron t yard extending,
nearly level, away from it.
Out near the road, a couple
of hundred feet from the
house, I saw a grubby old
conical antenna mounted on
a wooden pla tform which had
sled runners on it. Obviously,
t he owner had hauled it
arou nd the lawn unt il he
pic ked up a "commercial"
signal. He used an or dinary
rib bon line, supported on
wha t looked like clothes
poles.

Now suppose his brother
in-law had moved in, complete
with T V? He 'd get the oscil
lator from the other TV into
his own as sure as sin.

Me, I'd leave the original
line alone and make him
twist his at the rate of a turn
in two feet or so - anything
shorter than the shortest half
wave would do. Instead of
threatening him with may
hem, I'd just mention that
the spiral ing effect made the
signals auger their way into
the TV set, ma ki ng a better
pic ture. No argume nt woul d
be necessa ry.

' j..,

"
nothing for it but to retrans
pose the whole blooming
shooting- match, which was
costly and a lot of trouble,
but the only way ou t. Carrier
transpositions are just like the
others, but are many times as
often. The idea is to get
several transpositions along
just one of the highest carrier
wavelengths. Th ls means
every pole or two.

Beacon Mountain

Across the river from New
burgh , New York, lies Beacon
Mountain. At the botto m of
the mou ntain, everyo ne puts
his TV anten na on the h ighest
mast he can afford, because it
is a fri nge area, and the fri nge
is marginal at t hat. Halfway
up the mountain, however,
the antennas are mounted
directly on the roof, or even
in the side yard, which must
be an eye-hazard when
mowing the lawn. Up near
the top you don't see any
antennas at all. Maybe they
bury them to take advantage
of the ground - wave. It
wouldn't surprise me any.

But under the c rest, where
there is sti ll some moun ta in
left , but the ground is nearly
leve l, the TV set owners have
to har vest a ll th e obstacle

• '0
,, ,, •, ,

Fig. 9. Fig. 10.
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Outstanding Specifications
The HW-2036 puts out a minimum 10 watts and
operates into an infinite VSWR without failure.
Receiver sensitivity is an excellent 0.5 p.V for 12
dB Sinad making the HW-2036 ideal for use in
crowded signal areas. We think you'd be hard
pressed to find a comparably-priced 2-meter
transceiver that gives you the features and per
formance of the HW-2036.
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HEATHKIT
CATALOG

Heath Com pany. Dept . 11 ·28. Benton Harbor , Michigan 49022

Read about other line Ham equipment and
our wide variety of outstanding electronic kits
- everylhing from lamp dimmers to color lele
vision is in our big FREE catalog.

Send for yours today!

FREE

Take our HW-2036 Frequency-Synthesized 2-Meter Transceiver for example
Our circuit designs prove it clearly-defined squelch action. Other design ad-

. . vantages include diode-protected dual-gate MOS
The HW-2036 offers true diqltal frequency syn- FET's in the front end Ie IF and dual-conversion
thesis for real operating versatility. No extra receiver . '
c rystals are needed and there are no channel
limitations. Advanced digital c ircuit ry uses a
voltage-controlled oscillator (VeO) that is phase
locked to a highly stable 10 MHz crystal-con
trolled reference. Double-tuned stages following
the veo in the receiver and transmitter provide
clean injection signals. The result is a signal that
has spurious output more than 70 dB below the
carrier (see spectrum analyzer photos below).
Additionally, the " add 5 kHz" function is ac
complished digitally in the HW-2036 so that no
frequency error is introduced.

True FM
Careful attention to the transmitter audio cir
cuit ry and the use of true FM gives exceptional
audio quality. A Schmitt-trigger squelch circuit
with a threshold 0.3 p.V or less provides positive,

There's more for the Ham at Heath
---------
~ Heath Company , Dept. 11·2B I
~ Benton Harbor, Michigan 49022

Please send me my FREE Heathkit Catalog. I
I am not on your mailing list.

Addren 1
clly Slllte 1
---------



George Brumley K f)WTM /OA6CV
A parlado 825
Arequipa, P~u

permanent DXpedition

- - how to go on a

Retire to a

the weather that Californ ia
and Florida brag about; sun
every day . It hovers arou nd
65 degrees day in and day ou t
and doesn't vary more than
about 10 degrees from t he
hottest to the coolest of the
day. Arequ ipa is about 8,000
feet up in the mountains in
the desert part of the Andes.
A lot of people have loved
this place ; the city is about
450 years ol d and has one of
the oldest universities in t his
part of the world. The sun
gets a littl e hot du ring the
day, but just walk ove r to the
shady side of the street; a bit
of breeze will be blowing and
you 'll almos t feel as t hough
you had walked into an air
condit ioned store. Most of
the na tives ca rry or wear a
light sweater. Usc it if you
have to stay in the shade and
take it off if you're in the
su n. The poncho is very
popular, of course.

With the population explo
sion, housing can be a prob
lem, but we do very well. A
frien d owns a huge house
here but is living and working
in the States. We have six
bedrooms, a sma ll fru it or
chard, and a private swim
ming pool. The roof is a hu ge
place , and that 's whe re I have
my bea m, of course. It's easy
to let down and play with.
It's o n a telesco ping mast .
The rent? Please don't cry ...
it's less than $100 and I can't
tell you how much less but I
don 't mean what the adver
ti sing people do ($99.95)]
And no ... we didn' t know
about thi s house deal until we
got down here.

Those who have had diplo
matic or military assignments
ove rseas and are used to cat
ing out of the commissary
should be ca reful about goi ng
to a fore ign coun try to live
on the ir own. It ai n't t he
same! And tho se housewives
whose main ki tchen tool is a
can opener wi ll soon find
t he mse lves as king for a bigger
food budget. Canned food is
high and ther e are no TV
d inners. But those who like
to cook from scratc h wi ll fi nd
plenty of "scratch." Most
fore ign house wives go to

it does. And no, I di d not fly
down first or vi sit first and
find out about Arequ ipa. I
tr ust ed my fr iends and read
everyth ing I could find in the
library in Wichita, Kansas.
Th en we had a garage sale,
sol d off everyth ing we could,
and gave away the rest. What
we couldn 't part with we put
in six (six!) big crates and
shi pped t he m down by sea;
we got o n a plane and fl ew to
Arequi pa. Adm ittedl y, that is
not the way I wo uld reco m
mend to someone who has
neve r lived in a foreign
country. But we had lived in
Et hiopia for seven year s and
we knew there is o nly o ne
United States of America.
Those who expec t to go to a
foreign count ry and f ind co n
dit ions just like those in thei r
own neighborhood are in for
a shock. But the surprises can
b e nice pleasant tingling
sensations, too.

" How's t he weather down
there?" Well, friend, we have

I had th e privilege of being on
the air as ET3GB most of the
seven years we were there . We
loved Addis Ababa, high up
in the mountains and with all
the tr opical fruit you could
eat in the greatest variety .
Living was cheap there in
those days. We always said
that if we cou ld afford it
when I retired , we'd go back .
But when the ti me came , our
three child ren (all born in
Addis Ababa, by the way )
were gett ing old en ough to
think about getting marri ed
and we hat ed to go so far
from the States. (The girl is
married; the boy s ar e still
t h inking.) So, we decided to
go to South America , even if
it mea nt learning anoth er lan
guage. I was 53 and t he XYL
54. We had friends in Qu ito ,
Ecu ador and Arequipa, Peru .
We wro te several letters to
both places and final ly chose
Arequipa.

Does that mean that we
"just went down there"? Yes,

Ham Heaven

M ost of my rag chewing
is done with hams in

the States and the most com
mon subject is, " What do you
do when you retire and where
do you do it?" We usually gel
started when the statesi de
fellow says, "Uh, you sound
like an American; I mean like
you're from the States. What
are you doing down there ?
Maybe in t he copper mines or
in the oil busi ness? Or a
missionary?"

" I'm ret ired, o ld man ; I
came down here to live over
fou r years ago, in Jul y of
1972 ." That usually brings on
so me o ther questions: "Well ,
say now, t hat 's interest ing.
Do you have fri ends down
there ? What made you pi ck
Peru ?" Now th at I know the
man is interested and not just
making conversation , I give
him the details.

My wife and I went to
Africa, to Ethiopia, in 1952,
and I built a 31 meter broad
cast studio for Haile Selassle.
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guage and send them off with
the required fee. This means
an internat ional mon ey orde r,
not yo ur person al check.

Sometimes you get a nice
surp rise. I did every th ing out
lined in the previous para
graph but d idn 't get a repl y
before I planned to leave, so
. .. I just said "Get on board ,
li'l children" and we fl ew
do wn anyway . When I got to
Lima I managed to find the
man who was handling the
amate ur licensing and he
p er son all y typed out a
t emp or ar y l ic en se fo r
K0WTM/OA6. So, I could get
on the air immediately . Only
o ne little pro blem : I couldn 't
get my gear out of customs
and didn 't get it out unt il the
temporary had expired some
90 days later. But there is an
arrangement now to prevent
such tragedies. You write to
CARNET BUREA U, Uni ted
States Council of the In tern a
tional Chamber of Com
merce , 1212 Avenue of the
Americas , New York NY
10036 . The CARNET (pro
nounced kar-nayJ is a littl e
paper like a passport or vac
cination certificate for your
ham gear. So when you get to
the fo reign port of entry, the
custo ms man takes a look at

, 0 0

leaves us littl e room to
grumble. You 'll also need a
passpo rt and usually some
o ther papers which yo u can
o nly obtain after you get
there - a police cert ificate,
for example, sho wi ng tha t
you actually reside at a cer
tain address. You need all of
thi s if you plan to stay in
South Am erica for any length
of time and operate. If you 're
just fl ying down, the best
thing to do is write to the
rad io club in the ca pital of
t he country yo u p la n to visit
and ask them to help yo u get
a te mporary license. Wri te at
least th ree months before you
plan to leave and send along
some IRCs. You 'l l get some
forms bac k in a language you
won 't understand , but then
how man y of us can under
sta nd the for ms Uncle Sam
spews out at us every week?
Don 't we usually have to take
them to some office and get
official help ? So when you
get the forms back from the
foreign radio club, take them
to your friendly h igh school
language teacher and let her
put her ability in the language
to a real test. Fill ou t the
forms with the help of the
teacher or someone else quali
fied to understand the len-

The XYL, Lucille, likes living in a foreign country, too. She
likes all the pretty stomps I get on DX QSLs.

born in that I haven 't met
you before ?" Or, "Your
mother 's Peruvian, isn 't she?"
Well , " Then you r father is
from Peru ?" No, he was 14
when he came down here and
he spea ks Spanish in a perfect
Pe r uv ian way, absolutely
idio matica ll y. But if there
isn' t an unusua ll y interest ing
program on and we are tired
o f cards and reading, we go to
a movie. It seems that at least
half of the movies are fro m
the States and in English.
And the most expensive ones
arc less than a dollar and the
cheapest a fourth of that.

As you may know, the US
has reciprocal amateur radio
agreements with dozens of
countries and Peru is one of
them. There probabl y will be
more in the future since the
obtaining of a license in the
States by foreigners has been
simplified and made more
libera l. To get a license down
here (and in most foreign
cou ntries, that is), you should
have your own original li
cense from the States and
about a dozen pho tocopies.
The process may ta ke three
mon ths, but the speed with
which most Americans get
their t icket from the FCC
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The author with more than 100 QSLs. About 150 coun tries
are confirmed, but some of the rare ones insist on sending odd
size cards that won't fit the plastic holders.

market every day and bri ng
home fresh fruits and vegeta
bles to cook. Th is is what the
French cooks emphasize and
they are supposed to be the
best in the world. We have
everyt hing to cat the North
American has, besides all the
delicious fruit s of the t ropics
such as papaya, mango, guava
and delicious banana s ripened
on the tree. You wouldn 't
beli eve these after eat ing
those picked green an d al
lowed to ripen while on their
way north .

Although there is TV in all
the wor ld, we have been
weaned beca use all the pro
grams are, naturally, present 
ed in Spanish. So when the
band fo lds, we read or pl ay
cards or develop pict ures or
generally enjoy o urselves as in
th e old-fashioned pre-TV
days . However, many of the
TV serials from the States are
presented here with Spanish
dubbed in. It 's a way to learn
Spanish if you're a real TV
fan. My youngest son is a TV
fan and now speaks such
good Spanish and did after
only a couple of years that
his young Peruvian friends
sometimes ask him, " What
part of Arequipa were you
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I'm currently using a 2 element trttand yogi. What looks like a middle element is the coax from
my 8040 doublet.

as 117 and un 50 as well as
60 Hertz. And that "220"
may well be as low as 190 or
as high as 250, so keep that in
mind, too. You need a rig
that's not fussy about what it
feeds on.

A linear is nice bu t most
people in the world don't use
one ... as a matter of fact,
most hams are limited to less
power. You won't find it a
big disadvantage if you don't
have one or can't afford to
bring one along. But you will
need a good antenna. In
South America, in many
countries, the houses have
flat roofs. I can't resist trying
out beams when they are so
easy to get to. I built a
homemade 3 element, 3 band
quad and put it up on two 10
foot sections of TV antenna
tubing I bought locally. For a
motor I have a big heavy Ham
M. But though there is a little
breeze most of the time in
Arequipa, strong winds are a
rarity and I never had a bit of
t rou ble with it. And what a
joy to put the swr meter at
the right end of the coax or
use the grid dip meter where
yo u should use it ... right at
the antenna. Yes, I brought
those two simple instruments
and an old Simpson along.
The grid dip meter is the first
of that kind of instru ment
that Heat h brought out years
ago. The tube in it has never
been changed though I've
shocked the davtlgh ts out of
it a time or two. It 's made for
use on 117 volts, but tw ice
I've plugged into 220 and was
int e n t ly measuring away
when I realized what I hold
done.

You'd better bring along
your own coax. You can get
wire and insulators and you
can find someone who can
weld together TV antenna
tubing for a boom and mast
for a quad, if that's your
taste, but as for a balun and
coax - better bring your
own. If you have a 12AVQ,
you might enjoy that. I
brought a 14AVQ, but the 40
meter band in South America
is shared by myriads of short
wave broadcast stations and it
takes a lot of courage and

hideaway retirement place
will depend on a lot of fac
tors, like money and what do
you ha ve now. When I knew I
was coming to Arequi pa, 1
sold a perfect ly good Swan
500 so I could get a Heathkit
58·102. Not that one is bet
ter than the other, bu t I
wanted to know as much as
poss ible abou t the rig I was
going to depend on fo r my
hamming. If a rig deve lops a
problem, it is very probable
that you are going to be the
o ne to fix it. Sending it out
of the country to have it
repaired will drive you to
d rinking ... the customs
hassles arc unbelievable. And
forget tha t "send in the card
that's bad" bit, too. If every
thing goes well and a friend
hand-carries the card to the
States and another friend
hand-carries it back, you still
might be off the air a couple
of months. So know as much
as you can about the rig
you're going to be using.
While we're talking about it ,
remember such simple thi ngs
as voltages and line current
freq uencies. The rig shou ld be
able to work o n 220 as well

/

I

Oeoning up the dishes after a cookout on the patio ts no
trouble at all jf you have 0 "dishwasher." Our maid costs less
than the automatic model you use.

your little CARNET an d it you aren' t suppose to pay
looks at your equipment and customs or post a bond to
you walk right on in. At least take your equipment into a
that 's the way it's supposed country temporaril y.
to work. The CA RNET is What kind of equi pment
good in 30 countries and wi th you take to your fore ign
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A cookout given for a group of commercial radio operators.
getting on the air for fun as hams.

You're looking at young lamb and pork bought from the
Indians out in the hills. The grill is homemade - welded in a
friend 's shop from scrap he gave me. Won't you come down
and have a meal with us?

hamming, you'll go broke if
you try to pay for all the
cards. Even sea mail mounts
up . So give the other fell ow
your mailing address (get a
PO bo x as soon as possible)
and tell him for quick resul ts,
send you some IRCs.

Since most XYLs are not
ha ms, what will the wi fe be
doi ng while you're having a
ball with all this hamming?
First of all, let me say that
many, many co untries in
South America have third
party agreements with the US
and you'll be rathe r surprise d
at the interest your wife will
begin to show in hammi ng
after you get her in touch
with all the kids and perhaps
some relati ves or friends she
hasn 't seen or written or
tal ked to on the phone for
years . I've been a ham si nce
1938 and my wi fe and I have
been marr ied for almost 35
years. Hamming has always
bee n something she cou ld
definitel y leave alone. But
now she often says to me,
" Why don't you see if the
ban d is o pen to the States?"
Or, if she hears me tal king to
so meone in or nea r a city

Many are showing interest in

t ion (you) just kept his IRCs
and didn't send a car d bac k.
So, one of the things you can
truly enjoy when ha mmi ng
from a more civilized OX
locat ion (rather t han some
uninh abited rock) is sendi ng
back QSL cards. I always say
th at I need at least one IRC
to send a card back airmail . If
you're retired and do much

others. Perh aps yo u'll never
know the card was sent air
mail or that the o ther fe ll ow
sent you some IRCs unless he
mentions it on the card he
sent yo u. But he ex pects to
get your card back within a
month or so. It doesn't work
t hat way . He 's pro bably
sweari ng at you whe n he
thinks of how that OX sta-

peculiar ears to separate the
hams from all the crud on top
of them. The old vertical
works pretty well on 15 and
20 and I've had some use o ut
of it on 10 . The 75 meter
band down here has a high
noise leve l . .. as far as I'm
concerned. The $-meter
needle is usua ll y righ t up
there at $-9. However, I have
a 75 me ter di pole up and I
tune across the ba nd from
time to t ime . Once in a while,
fantastic th ings hap pen. I
worked Iceland and Sout h
Africa within 15 minutes of
each other one night. I often
hear stateside signals, but
you'd be surp rised at how
few people are intereste d in
listening for a weak OX signal
on 75 or 40. A linear on
those bands is a reat help .

But o n 15 and 20 yo u can
find lots of OX and have all
the fun a retired ham 's heart
can stan d. Assuming that, as
an American, English is your
native language, you'll find
that is a big advantage. Most
of the OX stations will be
spea king Engli sh and if you'll
learn to speak slowly an d
very distinctly ... even exag
gerate the pro nu nci at ion of
the syllables ... you'll find
that you'll work lots of OX.
(This will make up for that
lost feeling the first few
months when yo u go sho p
ping and f ind that people
look at you uncomp rehend 
ingly when yo u t ry so me of
those carefu lly rehearsed
phrases on t hem.) And work
ing the OX is just the fi rst
part, of course. You won't
have to beg for cards; you'll
find that people wil l be send
ing you cards with IRCs and
begging you to send them a
QSL.

And you'll learn some
other things abo ut QSLing.
Some guys wi ll send you a
card via the "burro" and will
include some IRCs. The car d
will finally get to you some
six months later but it won't
be in th e envelope. The "bur
ro" will have opened the
envelo pe, take n o ut t he IRCs,
sta mped "Courtesy such and
such 'burro'" on the QSL
and sent it along with a lot of
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now are very happy I brought
them down here. They have
learned to look at the basics
of life and have participated
in life at an early age . They
now know two cultures. They
speak Spanish far, far better
than the usual high school or
even college teacher of it.
They read and do some
studying on their own and
when they went back fo r a
vacation to the States, they
took the GED examinat ion
and now have the equ ivalent
of a h igh school diploma. If
they want to go to college, I
feel they will do better than
if they had continued on in
high school rather than come
down here . It 's an o pinion, of
co urse.

Part of the fun of working
DX is thinking about where
the ham you're talking to
lives and how it would be to
visi t or live there yourself.
But I can't answer all the
questions or d iscuss all the
angles even if Wayne Green
invi ted me to expand th is
into a " Handbook For The
Retired Ham Wh o Wants to
Go THERE And Enjoy the
Next Sunspot Cycle." But if

- -

\

/

[Check, if it 's a poin t with
you.) But on the other hand,
medical service is so cheap in
contrast to that in the States
that what you've been paying
in premiums will pro babl y
take care of about anyt hing
you need. You might even be
surpri sed at what you have
left over from the money you
set aside fo r medical bills. But
if you need a special diet or
special foods or a chl roprac
to r, better stay ho me. On the
other hand , if you're a rea
sonably healthy man for your
age and have no unusual
pro bl ems, don 't miss out on
all th e fun worrying abou t
what you're goi ng to do when
you need a doctor . Have a
good checkup and ask your
doctor what he think s about
your leavin g the States.

Wh at about education , if
you st ill have some chil dren
in school? My daughter had
grad uated , but my two sons
were st ill in high school when
I too k them out and brought
them down here. What is edu
cation , anyway? Isn 't it sup
posed to fi t you for life?
Wh il e we were uneasy abou t
it at the time, my two boys

lesson at the same time.
Buying dresses off a rack is

not so popular as in the
States. If your XY L likes to
sew, she'll find plenty of
material , though she 'd better
bring her own sewing mao
chi ne. Or she will find pl enty
of people who can just take a
pictu re of the latest style and
tu rn out an exact copy of a
" Paris fashion" from it. The
beau ty shop bill will drop to
next to nothing ... or maybe
it won't. She11 get over say
ing, "I wish I could afford to
get my hai r fixed more
often."

You though t I was going
to leave out your aches and
pains, didn 't you ? Well , if
you 're truly infirm, you'd
bette r stay home. But you
can get good medical treat·
ment in any large city in
South Ameri ca today. And
you" fi nd that in most of
them there is a doctor who
speaks English and has had
some training in the States.
Your Blue Cross and Bl ue
Shield won't mean a th ing
down here , and pro babl y
none of the other health
insurance schemes will either .

where friends live, she says,
"Ask th e man if he has a
pho ne patch." The way most
people correspond today is
not by letter ... they 'd rather
pay a five dollar phone bill
and tal k to you personal Iy
than to take thirty minutes or
more to wri te you a letter
and then wait a month for
yo u to get around to answer
ing and have it get to you. So,
your wi fe is goi ng to be much
more interested in hamming.

But what else can she do?
Wh y should she let you drag
her off to Ti mbuktu? If she
has an ounce of "do good" in
her, it can grow to full
bloom. A nurse or a nurse's
aide is really welcome in most
of the so-called "underdevel
o ped" countr ies. She would
be welcome in most any
hospital, and though there
aren 't many or phanages, she
would be wel come there , too.
There's nearly alway s an
American "t nst ltvto Cul
tural" run by the US State
Dep art ment and teaching
English is a big thing with
them. She won't need a
teacher's certificate or even a
h igh school education.
They 'll be so glad to have a
" native speaker" that they 'll
show her just what to do and
put her to doing it qu ic kly.

But besides what she can
do for them (it really is more
fun to give than to receive ,
but some peo ple never fi nd
that out), there are things the
South Americans can do for
her. There are usually several
shops in any given city where
guitars are hand made. They
won't look as shiny and fin
ished as a Gibson or Fender
or what have you, but you'll
be surprised at the beauti ful
sou nd they can produce.
Haven't you always wanted
to play the guitar? Well ,
you'll have a chance for les
sons t wo or three times a
week for what it would cost
for one lesson in the States.
You won't learn "cowboy"
style nor "Beatie" style but
remember, it was the Spanish
who invented the guitar. You
can have private lessons or
join a class. You'll be pract ic
ing your Spanish and having a
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you'll send me y ou r questions
and doubts and a check for a
couple of bucks to pay for
the stamps and a cold beer
while I'm typing out my com
ments, I'll be glad to help if I
can. To travel you 'll need a
valid passport and getting an
International Health Certifi
cate is a good idea, too. They
don't ask fo r them all the
time any more, but you don't
want to be in quarantine even
a few days. So get it. And
you might want to drive , so
get yo ur local auto club to

get you an Interna t ional Driv
ing License. They'll do it even
if you aren't a member. And
fo r heaven's sake, get that
CARNET for your equ ip
ment. You do want to ham,
don 't you?

Just because you've been
told these are the "golden"
years, it doesn't mean that
you can hoard them. The
days go by just as the y always
have and what matte rs is
what you do with these years.
If you 've always wanted to
ham from some exotic place

I'd be glad to help you realize
your dream. But if you don't
.. . I don't want to talk you
into something you' ll regret.
I' ve never wan ted to run a
hote l, but if it would help
you decide, I'll be glad to
have you an d your wife come
down and stay with me for a
week. I'll charge you a hun
dred dollars and you' ll have
to eat Brumley home-style
meals and generally entertain
you rselves. You can use the
rig. Your bedroom will be
simple and you 'll have to

look after yourselves
you'll have a private bath.
But don't just come down ;
wr ite befo rehand. There just
might be two couples that
want to come down and I'd
ra ther have o nly one at a
t ime. I o nly have one rig and
I want to use it mysel f, too.
Or, send me a letter with
your questions. Come o n,
OLD MAN, don 't just sit
there and dream and wish.
You can do it if you want to.
Wake up and live the rest of
your life ! -

ANTENNA SUP ERMARKET Dept A P.O. Box 1682, Largo, Flo rida 33540

10.80
18.00

4 .9 5
3.75
5.2 5

5 1.00
22.00

5.2 5
4 .7 5

8 11 A
5"
6146 B
63 60
6883 6
8 122
8236
890B
8950

MONTHLY SPECIALS
3C X10 00 A 7/8283 $ 24 5.00
3CX1500A7/B877 230.00
3 ·500 2 4 8.00
3 ·10002 13 5.00
4 -125A 42.00
4-400A 4 8.00
4 ·1000A 180.00
4C X250B 27 .50
572 8 24.00

BR AND NEW....FACTORY GUARANTEED

TOP BRAND Popular Rece iving Tube
Types . BRAND N EW 72% Off List*
Factory Boxed. FREE LIST Ava ilable 
Inc ludes full line of R F Po wer Transis
tors . Minimum Order $25 .

CeCa
COMMUNICATlONS,lnc.

2115 Avenue X
Brooklyn, NY 11235

Phone (212) 646-6300
SERVING THE INDUSTRY SINCE 1922

TUBESBOUGHT, SOLO AND TRADED
SAVE $$$ _ HIGH $$$ FOR YOUR TUBES

'OUR HAM TUBE
HEADQUARTERS!

The intelligent Ham alternat ive to CB
two meter mobile 40 w alt rf power
transistor 2N6084 - $16 .00

Eimac Tubes & A ccessories In Stock
Wrire or phone for types not listed

In dYd. , ...t..bonk #- . nd
E>'PJrotlu n d ot< u n C"di'
Cazd u.d....

$44.95
39.95
34.95
29.95

160shorl,130· lenglh .
80 see-r. 63' length .
40 shar I, 33·lenglh .
Single band mceets from

TO ORDER _ In, I",," Sh,pp,n ; _ Oi""... $2.50. , ...' le, r, 53,00

24 hou' shipmen, . 30 dav guaran 'ea Telet>hone: ~
For Inlo : SASE or t n Cia.. Stam p 813·585-9688

-

DIPO LE AND WIRE ANTENNA KITS, co m p le te w ith BA LUN, 100' rope,
copper a nt en na wire and insulators.
80/40 /15 para llel dipole $36.95
40120115 pa ra llel dipole $30.95
80/40 t-ee dipo le . , , $41.95
40/20 trap d ipole .. , . . . . . . . $36.95

V ERT ICA LS - complet e w ith Universal Mount ing Base, Folds
t o 5' for Easv Transport , Hvy. Duty A lum inu m Tubing.

20115 trap, 13' hgt . . . $29.9 5 160 com pac t 23' hgl .
40/20/15 trap 22 ' hgt . . 44 ,9 5 80 com pact 20' hg l .
80/40/20/ 1 5 trap 3 0 ' hgt 69.9 5 40 compect ts - hgl .
80/40/15 trap 20' h gt . . 59.95 20/15/ 10 full size vertical

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

: Bearcat®,: ' fJ] Scanner $289.:
I The aeercet 210 super synH,eslzed rece iver I

scans and searches 32-50. 146_174 & II 416·512 MHz, Wit hout expensive cryslals
Order now on our 24 rieu r loll-free crecu II card order li ne 800-521-441 4 In Michigan

I
and cutstoe tne U ,S, cal l 313-994·4441 . Add I
$5.00 for shipping .n U S or $8.00 for au

I UPS 10 west coast Charge ca rds or money I
cruers only Foreign orders invlle<! For II ecomcnar Information. wrile : Communl_
calions Electronics , P O , Box 1002. Dept II 21 Ann Arbor MlCh>gan 481()6

II!'COMMUNICATIONS ELECTRONICS I
I • P.O. BO X 1002 DEPT. 2 D ii:;;;; a I

L
ANN ARBOR, MICHIGAN 48106 C5 1

----------------------~

Attention ATV'ers ~ Video Tape Re
corders For Sale. Time lapse and reel
time machines. All in working condition.
Send SASE for prices, models, etc., to

DlCTOGRAPH SECURITY
SYSTEMS

26 Columbia Turnpike
Florham Park NJ 07932 ..,.

ATTN : Room 113/Dave Griffiths Q

COMPUTER HOBBYISTS!
Nationwide Classified Ad Newsletter

Buy & Sell Hardware & Software
new/used /unique/Iow-cost

$3.75 fo r 18 issues .
Free sample issue on request .
ON_ LI NE NEWSLETTER

24695 Santa Cruz Hwv., Los Gatos
'\.. CA 95030 02 .I

MULTI-BA ND DIPOLE TRA PS """
Pace-Traps are the key d evice s required
to build the all band Trap-Dipole
d epicted in recent issues of t he ARRL
Handbook . Two models available. NG
Series (For Novice Gallon) - $14.95 pr.
FG Series (For Legal Lim it ) - $16.95
pr- Pace-Sulator (Weather-Proof No
Solder Center Insulat o r ) - $4.95 ea.
Shipped postpaid in U.S.A. Check or
M.O . to : ~

PACE.TRAPS e,

'\..Upland Rd ., Midd lebury CT 06762
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Now, Immediately available, KR-400, a high quality
rotator that will easily handle any of the presently
available horizontal or vertical Vagi or Quad
rotary beam Citizens Band antennas.

Motor housing and mast clamp assembly are precision, corrosion
resistant aluminum die castings. heavily reinforced at stress
points. Mast clamp assembly has slotted bases and takeups to
adjust for various mast diameters. Motor housing base has 4
tapped mounting holes at 90° spacing on 2.342" (59 .5mm) radius .

Assembly is protectively coated; motor housing, control cable
entry box sealed against moisture . Stainless steel hardware.

Pro lessionallooking control unit blends with any decor. has
illuminated meter scale calibrated in degrees which tracks
with rotary potentiometer in rotator housing. Solid-state
bridge circuitry is vonage regulated to maintain meter
accuracy. Hold down push switches control rotation direction.

Model KR-400 rotator is precision constructed for long,
trouble-free operation .. . price-wise is without equal.

Write lor name of your nearest dealer

.4

109.95

KLMe,ectronics , inc,
17025 laurel Road, Morgan Hill, CA 95037 (408) n9-7363

• Rotation rate : one minute for 3600
•

• Husky disc brake on motor holds antenna
column securely, prevents wind-milling.

• Supports 400 Ibs (181 KG) vertical weight.

• Accommodates masts 1.5 to 2.5 inches in
diameter (38 to 63 .5 mm).

• Limit switch cuts off motor at 3600 rota-
tional extremes, prevents line "wrap-up".

• 6-wire control cable (not supplied),

• Precision aluminum die casting.

• Stainless steel hardware .

• 115VAC, 50·60 Hz. 40 VA.

• Shipping weight : 161bs (8.16 KG).

• Also available: KR·SOO, heavy-duty
elevation rotator.

presents...
KR-400, precision
built azimuth
rotator at a very
reasonable price.



A VAlLABLE NOW: Order factory direct or from our distributors. See Below

H enry Radio
L os A ngeles, Calif.

M r. Keith R Oberts
P.O. Box 677
Bedfor d, N.S,
Canada BO N 1 BO

HobbV Industry
Cou nc il Bluffs, Io wa

399 SMITH STREET
FARMINGDALE, N.Y. 11735
PHONE 51&293·4100
TWX 510-224-6492 V3

TV
with a

E lec t ron ic D istr ibutors
Muskegon, Mi c higan

G oldst ein ' s
Pensacola, F la.

H arriso n Electron ics
F a r m in gda le, N .Y .

SS2K KIT $235
or

SS2 WIRED $285

Cl FAST/SLO SCAN
CAMERA $385

ACCESSORIES:
Pl Polaroid adapter for hard copy photos $34.50
vi viewing hood $14.50
Tl tripod $24.95
CK 256 line conversion kit available

Barry Electro ni cs
New Y o r k , N . Y.

CFP Ent erp ri ses
Lans ing. N .Y .

A a n d W E lect r o n ics
Medford , Mass.

A rgon E lectronics
M iam i Spri n gs, Fla.

A-G cc.. Inc.
Im per ia l, Pa .

Amateur E lectronics S upply
M ilwau kee, Wise .
Clevela nd, O hiO
O r lando, F la.

MONITOR
FEATURES:
Oscilloscope display of SSTV signal
Rugged - modular - industrial grade
Modular Construction
Independent easy to use controls

CAMERA
FEATURES:
Use Cl camera with your home TV set
Has both long distance and close-up features
Adjustable frame size
Built-in slo-scan bar gen for transmit
Focus on a postage stamp

Start your
slovv-scan

Venus Scientific Inc.
The company that put high vo ltage on the m o on, now b rings you expanding amateur rad i o
t echnology .
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Andrew Funk WA2 UDS
Delta Tau Delta Fra lemily
1077 Morewood Avenue
Pit tsburgh PA J52J3

Hamming

the

Buggy Sweepstakes

- - ham public service rides again

Photos b y Glenn Meader

"A nd the Streak's ahead,
.L'1.followed by the Delta

Queen, and the Flying But
tress is a close third. Around
the turn of the chute , it's
..." No, it 's not a car race;
it's the annual runnin g of the
Buggy Sweepstakes at Car
negie-Mellon Universi ty, and
amateur radio was there.

Sweepstakes is the descen
dant of the 1920 interfrater
nity push-mobile race held on
the Carnegie Tech Campus.
Things have changed since
those ponderous contraptions
(one a bathtub on wheels!)
rolled; today's buggy is
computer-designed, costs
upwards of $1500 and incor
porates modern features . The
buggies of Delta Tau Delta,
for example, sport fiberglass
monocoque shells, torsion bar
suspension and pneumatic
tires. This isn't for naught, as
t he best-designed buggies
[e n gl nee r ing, appearance,
safety, and special features)
receive trophies and generally
run better in the race, too.
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amplify the starting count for
the benefit of the spectators
there. Race times and other
data were also announced in
thi s manner.

Conclusio n
The ent ire Sweepsta kes

ran smoothly, and for the
fi rst time in years, there were
no accidents at all. Much of
this has been attributed to
the fine communications

Free-roll.

The long hard push to the finish line.

(WB3 AWT) and judges!
backup communications
provided by the CMU Ranger
Company. Ever compare a
HT to a PRC-77?

The time rs on the judges'
t ruck (HQ) requ ired the
starter's countdown and gun
shot, so this was broadcast by
the unit at the starting li ne.
The Security Van, at the
chute, was equipped with a
PA system which was used to

Race Day(s)!
Apri l 9 and 10 marked the

climax of the combined
efforts of the many organiza
tio ns racing - SWEEP
STAKES! Our setup was the
same as that used a t the
practices, with the addition
o f a motorcy cle un it

Accident!
Buggy accidents can result

in serious injury, so the CMU
Security Van-Ambu lance is
kept at the chute at all prac
t ices and race days. During
the pract ice last April 1st , a
buggy's steering malfunc
tio ned, sending the buggy
careening into a tree. A quick
radio call brought the
ambulance to the scene, and
an autopatch call over
WR3AG J alerted the hospital
of the incoming pat ient. The
d r iver was not seriously
injured, but doctors at the
hospital felt that if he had
not arrived as quickly as he
did, there may have been
serious complications.

The starting line - "Ready, Set, BANG!!"

The Course course wi th the flaggers, and
The race IS run on a command post was estab-

Pittsburgh ci ty st reets. The lished wi thin easy earshot of
buggies are pushed up a 5.9% the sweepstakes chai rperson.
grade from the starting line to Three minutes prior to each
the free-roll, 2400 feet of heat the "close course" was
downhill, c u rvi ng road. radioed to the n aggers, and
Turnin g th e ha zardous each unit would respond by
"chute" at speeds upwards of confirming "course closed"
45 mph, they again travel status. Wh ile bu ggies ran the
uphill, being pushed to the course, their position was
finish li ne. The entire cou rse constantly relayed to the
is 0.84 miles, and the record sweepstakes chairperson, and
time (set by Pi Kappa Alpha once they cleared the course,
in 1975) is 2 :19.3. she authorized course open

008-Na turally we wou ldn 't
want cars on the cou rse while
the buggies are running 
imagi ne what a 2 ton car
would do to a 175 pound
(ma x imu m, with driver)
buggy ! Up unt il last year a
car with a signal fl ag would
circu it the course pr io r to
each heat, ind icating to the
"flaggers" stationed at each
intersection that the course
should be closed to traffic.
This system had many prob
lems, one of which was that
there was no way to inform
those in authority if a car ran
a barricade, nor was there any
way except sheer guesswo rk
for the f laggers to know when
to open the cou rse.

Enter Amateur Radio
T hese p robl ems d is

appeared when the Carnegie
Tech Radio Club (W3Vq
began providing commu nica
tions for the practice sessions
held at 6:00 am Sunday
mornings. Two meter FM
uni ts operati ng on 52 simplex
were stationed around the
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The crew (Ito r) - John WB3AWT, Karl WA3GSB, Andy
WA 2UD5, John WA2ZUL, Reed WA3j8Q, Connie W3HTL,
Sol WB9/HC.

provided by W3VC.
Club members John Rose

WA2ZU L, Sol Marcus
W B9 I HC, Karl Siebe r
WA3GSB, Don Gregg
WA3KGT, Connie Hilpert
W3HTL, Steve Salgaller
WA3 ZGT, Glenn Meader,
Andy Fun k WA2UDS, and
Pi ttsbu rgh amateurs Reed
Krenn WA3JSQ and l ohn
WB3AWT devoted their time

and energy to the pro ject,
making it a success. A special
thanks to lerrv DiGennaro
and the members of the CMU
Ranger Company for their
participation .

This year the Carnegie
Tech Radi o Oub will provide
communications for Sweep
stakes 1977, and everyone is
invited to come down and
watch the races or help out.e

I . IDS I 400 North Washinqton Str...t, Suite 200nternahona ala ~Iems, nco Fall. ChUKh. Vi. ginio 2204 6 USA
I ~ Tele phone (703) 536·7373

S100 Suo Card, (ALTAIR/IMSAI Compot;blel !:!!!! K;t Proca

e8-sPM Oock Module Y""r computer k"~ time of day r.rdleu S 96.00
of wIlot p""Jram il is n ecu b NJ · Applica·
tiona includa _nl loqging, data enu y, ham
radio, ate.

a&-UFC f'fequ<1>cy Counter Module Measun I.Rq........... up to 600 MHo. Com- $149.00
pute. can _niIO. multi"'" fTeq....o. oucb
.. Uanomlt and receive frequooney .

a&-MODEN Ooi9nate/""'- MODEM Usa Jour compul... t o call oth.... -"p."'" $199.00
ryste.... suclt. .. Iar,.~ IJrIe",..
Also aIIowo other compute. terrni.... to
"di.oI-up" Jow OCImpu1er.

The Incomparable Brookfield
\ , / 7 0 3I\

• Seven Elements
• Three Bands (10·15-20)

\'
I

, Single Feed Line, Flexible Tuning
I , Close To Mono-Bander Specs

~i
With Optimum Spacing For:

High Forward Gain
High F:B & F:S Ratios

fJ BROOKFIELD MANUFACTURING CO.
$395 Delivered U.S.A. RFO 5, Poco no Roa d
Exeept AI..u & Hewell Brookfield, CT 06804

(2031775-3665 B'J

ECM Corpora tio n
412 N . Weinbach A ye.
e ....n.ville IN 4 1711
812-476·2121 E1

Rotundra
Cybernetics

80x 1448, Calgary, Alta . T2P 2H9
Phone (403) 283-8076

TWX 61().821·1883

R'J

Eliminate the Customs Hassles.
Save Money and get Canadian
Warranties on IMSAI and 5-100
compatible products.

lMSAI 8080 KIT S 838.00
ASS. $1163.00

(Can. Duly & Fed. Tax Included).

AUTHOR IZED DEALER

Send $1 .00 lor complete IMSAI
Catalog.
We will develop complete acouca
lion systems.
Contact us for further infOfmaliOn.

CANADIANS!

a nd c rysta ls

ECM·5B MK-II fm modulation meter
• 0-6KH:r peak , .. . dina: lin ...., seal.. , m ....U
comm"rdal stand.rd .
_ OpPrat... 20M"" to frOOM"",
• Crystal controlled for easy o peration
_ AudiO /leope out put with ..arphon"

• Option"
NICAD power p ak $2~.95

Chart:'"f $29.95
Wrif" or coil for compte t.. informal ion.
S..."d c h ..clr o r mo"..y ord<rr for 1 145
p li... ".75 f or .hippinR. In d UIna ~oi·
den f. tuM 4'J, ~I... l a x . Crydaa (or
146.94 M Hz : $ 4.95. A ll other ~Q:

' 7.95.

•

NEW !
for '77 <@> - • •••

Onl v •• •

$145
-
--.-

less batteries

TUALATIN VALLEY LABS
18285 NW Pllrkwi_
Portland OR 97229 T15

inc. '.50 .hippi".
I n to uporr rell" ... l

INDOOR ANTENNAS
For 2 meters -Uses recen tly developed
Elect ro magnetic Stripping, Adheres to
anything. Hide behind door, picture, etc.
2 El Bea m $9.95 . -% Vert $7.95

~KEN'ftIOOOJB
n e w TR-7400A

2: met er t ransce iver
has got it all

t o g e t her
5e"d (or comple'e .'0;'0. hj.-d ot o"ty $J~H.OO

Mast_ Chll~" BankAm_i_d

FRECK :~=::.~..,,I,
252 Patton Ave.•Asheville. N.C. 28801

PHONE: (7041254-9551 F3
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.,-~~'--- -_.._-
CfJ T B - B2O
cg7pecifications

FREQUENCY RANGE : , ." 29.7 '1Hz
"$(1 ·10 -..

IotODES , USB . LSB , CW. FSK
INPUT POWER ' zr:»N PEP on sse

.10 W DC on cw
100 W DC on FSI<

ANU N"'" ""PEDAIOfCE - 50-15 _ . "reo' ....,
CARRIER 5UPPRf:SSIOI\I _ t'" .. dB
Sl0E8AHD $UPPAE$SlOl\I 8M*' .... eo de
sPURIOUS RAe....TlOH 0.-... IIWl .eo liB

c__• __ ""'" ..-0 dBI
RECEIVER SE N$lTMTY : Bel....... 02$uV
RfCEIYER SELECTIVITY :

sse 2 " ~Hz HI dBI
" " _H, (.flO dB)

CWO 0 ~ " H:.I HI d B)
, a "Hz (-Ill dB)

'C""~ OPI'.....I cw lllter i tal.-.s)
' '''AGE "ArlO: ' 01).' 5 _ : &ell lholn 1\0 <lB

10 1OB Bell lholn ~ dB
if REJECTION &en.. 1""" ao dB
POWER AEOUIAE MENTS ' 1201220 VAC.

~II\O HI , 13' VOC <.. il1l <>pH"""1
OS·IA QC.OC con""'e<l

POWER CONSUMPTION : T..nomU: ;18l) w ono
A"".,.. : 211 WOll . <heIol.... 011)

DlMENSIONS lJ. ll'" W x &" H
• 13-3 116" 0

WEIGHT :l6 2 lbe (1& I<g)

Kenwood's TS-S20 has sold itself to
thousands of amateurs the world
over.

The value of its features and specifi
cations are obvious. But just as impor
tant is the kind of quality that Kenwood
builds in. Hundreds of testimonials on
the air attest to its performance and
dependability. You probably have
heard of some of th e sa me glowing
prcnae.
The 15·520 operates 5SB and CW on
80 through 10 m e te rs a n d fe a tu re s
built-in AC and 12VDC power supply.

Cjl TS -S20
(g}pecifications

MODES USB, l SB , CW
POWER: 100 .... l1s PEP ,nP<J1 on SSB, 160 w.llS

DC ,npul "" CW
ANTE NNA IMPlDANCE !>07S OIlm s,

unbll.nc~

CARRIER SUPPRESSION BeUer IIl. n _45 dB
UNWANTED SIO[BAND SUPPRESSION Ben.. r

IIl.n _40 dB

HARMONIC RADIATION: Bener l1lan _40 dB
Af RESPONSE 400 to 1600 HI ( - 6 dB)
AUDIO INPlJT SENSITlVITV 0 1S~V tor 10 dB

(S+ N)/N
SELECTIVITY SSB 1 ,4 kHz (-6 dB), 4 ,4 kHI

(_6O dB) C..... OS I< HI(-6dB), IS kHI
(.60 dB) (.. ,Ill KCf'ssory hiler)

fREQUENCY STABIliTY 100 HI p<!'r 30
""nules an.... " armup

IMAGE RATIO: Bener t".n SO dB
IF REJECTtON Belte' tllan SO dB
TUBE & SEM iCONDUCTOR COM PLE MENT

3 lubes (l , 6146B, IZBY]A). 1 1C. 18
HT, 44 Irans,slors. S4 dIOdes

DI MENSIONS 13 I·· ..... , 59" H , 13 2" 0
.....EIGHT 35 2 Ibs

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.

• l&lJi II&DiO Inc.
....------ - - - - - --- 8400 N. PiOfleer PiJrkway. Peori iJ I i 6 1614. Phone 309-69 ' 4 840 --------------....

• 7



Allan S. Joffe W3KBM
1005 Twining Rd.
Dresher PA J 9025

transistors behave

the Wild Beta

t en to no larger th an 20
times the value of you r
emitter resistor.
4. You shou ld have
about 1.0 volt across
the emitter resistor to
ground. (One way of
do ing this is to utilize
RX shown dotted in
between the supply and
t he emitter resistor.
Adjust the value of this
resistor so that you do
get about one volt from
emitter to ground,
which will solve your
problem.)
5 _ You select your
stage voltage gain sim
ply by multiplying your
selected emitter resistor
by the wanted gain and
using that product as
the value of your col
lector load . Example:
Emitter resistor=470
Ohms. Stage gain of ten
wanted. 470 times 10 =
4700. So collector load
= 4700 Ohms.
6. You can select the
value of the R1 top leg
of the base bias divider
by making it a value
th at will give about one
half the supply volts
from collec tor to
ground.
7. You should try to
keep the base divider
cu rrent in the 0.1 to
0.2 mil range. The
lower values will tend
to give lower circuit
norse.
8. On a practical basis,
try to keep R2 to 15k
or less.
9. On a practical basis,
the collector load
sh ould run between
4700 and 15k, the
higher values for use
with higher supply volt
ages.
10. You can assume
that your undistorted
output voltage (distor
tion 1% or less) will be
about 20% of your
supply voltage.
11. You can assume,
on a practical basis,
that your input imped
ance will be the value
of the resistor from

•

One key to the circuit is
the lack of an emitter by pass
ca pacitor which produces
current feedback. Now for
some basic rules of thumb
that are not exactly gospel,
but have enough lat itude to
make them work in a practi
cal way.

1. Keep your supply
voltage between 9 and
20 volts.
2. Make your emitter
resistor at least 470
Ohms.
3. R2 should be about

how to make

cuitry associated with the
transistor might be rolled in
such a manner that it coul d
ignore the wide differences in
transistors plugged into it.

Fig. 1 sho ws a unique tran
sistor man ufactu red by th e
"Anvbodv's Transisto r and
Poo l Tabl e Mfg. Co ., Ltd. " It
is NPN, will stand up to a 25
volt supply, and is rate d at a
few hundred rnilliwatts dis
sipation . Its beta or current
gain is "tightly held " to a
tolerance of between 40 and
200.

Fig. 1. If your circuit dc conditions are all OK but the emitter
to ground voltage is too low, insert a III1lue of RX, as shown,
that will bring the emitter voltoae closer to the desired one
KIlt target value.

.,

"

- -

Getting sound through the
average low powered stone,
suc h as is used in mike stages
or other moderate level use,
can be a problem when you
realize that transistors of the
same type number by the
same or different manufac
turers may have a current
gain variance of about 150%
or more.

Taming

This means initial design
problems or troubles when
you go to replace a transistor
in an already functioning
piece of gear and find either
too much or too little gain is
being produced by the new
unit.

A basic approach around
this problem is to tackle it
from the idea that the cir-

T r a n s is t o r s , I ike the
lad ies, are rather vari

able, and while the variability
of the tender gender may be
the spice of life, wit h transis
tors this can be just anot her
electronic pain in the epizo
otic.
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base to ground.
12 . You can assume
t h at you r o u t p u t
impedance wi ll be the
coll ector load in paral
lel with the input
impedance of th e fol 
lowing stage.
13. If your final design
does not show a mea
sured three volts o r
b e tt er me a sured
between collector and
e m itter, fudge your
values until you do get
close to the minimum

th ree volt figure.
If we follow this series of

approximations, what do we
wind up wi th? We should
have a circuit that will accept
almost any transistor wit h
reasonable approximatio ns of
the selected type and give
stable gain and stable o pera
tion for the range of tem pera
tures that a piece of ham gear
might experience in a car.

This would run from freez
ing in the winter to perhaps
150 degrees in a closed car in
the summer sun.

We have two types of sta
bility we are really co nsider
ing. One is circuit gain or ac
stability, and the second is
changes in circuit operat ion
wit h changes in dc co nd it ions
in the ci rcuit . This last item is
particularly important to you
fans of t he nine volt battery.
These circuit guesstimations
sho uld let this type of stage
operate down to a six vol t
thro waway point, or well
below the point where any
as so c ia t e d power stages
wo uld have call ed fo r a new

battery.
The basic factors for ac

stabi lity are the existence of
the emitter feedback resistor
and the ratio of the emitter
resistor to t he base to ground
resistor . The basic dc stabili z
ing facto rs are the effect th e
bias d ivider has on swamping
o ut changing base current
and, again , the de effect of
the emitter resistor in keeping
the base to emitter voltage
rea sonabl y constant with
changes in collector cur
rent. -

Fig. 1. Diagram of combiner unit for operating A M receiver
simultaneously with a 2m transceiver offa 2m antenna.

- - Be reception on your 2m antenna

A Combiner for Your 2m Whip

Fred Johnson Z L2AMJ
15 Field Street
Upper Hut l, New Zealan d

lei -tu ned circuit wi th a
tapped feed) . Note that there
is a dc path from the AM
receive r right through to the
antenna.

The coax lengths L3 and
L4 depend on the type of
coax used. Either 75 or 50
Oh m is suitable. I used solid
dielectric type with a veloci ty
factor of 0.66, so the lengths
L3 and L4 are each 12.5
inches. C1 is a 27 pF trim
mer. L2 is 3~T, l4 inch diam
eter, ~ inch lo ng, # 18 wire.
Bo t h these co mpone nts
shou ld be mou nted in a small
box to effect good screening.

T his comb iner has been
very effective and certainly
improves the appearance of
the car (from the XYL's view
point, anyway) by reduci ng
the an tenna compleme nt by
one! This also means that t he
origina l AM radio ante nna
can be rep laced wit h some
thing more usefu l - suc h as a
collinear for 4 32!l-

L4 is left floating with the
inner and o uter on open cir
cui t.

The operation of the 2m
qua rter wave stubs is such
t hat the open circuit at A
puts an effec t ive short ci rcuit
(for the 2m signal) at B. This
sho rt circuit at B puts an
open circuit at point C. So
the 2m signal f rom the ante n
na arrives at C and sees an
ope n circui t when "looking
down" L3. It sees a low
im ped an ce path lo oking
towards the 2m transceiver
because C1 and L2 form a
series-tuned circuit at reso
nance. The result is co mplete
isolat ion of the two opera
tions on th e one antenna 
2m mobile with AM mu sic in
the background if required.

The five eighths wave
length antenna must be of t he
variety with a series loading
coil at its base [i.e., not the
type wit h a grou nde d paral-

LOEO LE AD
01 MECl' I~[A

COU TO
2 M T R~~ $
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The AM antenna lead is
ta ken off via a quarter wave
stub arrangeme nt. T he st ub
L3 is con nected to the anten- .
na side of th e C1 / L2 assem
bly. An addi t ional stu b L4 is
connected to the free end of
L3. The AM receiver lead is
connected to the junction I".'c
L3 and L4. The free end of
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T he articl e " The Secret
2m Mobile Ante nna"

on page 44 of the May issue
of 73 Magazine brings to
mind a similar uni t that [
have been using for some
time. My requirement was the
oppos ite of that of the artic le
- in my case, to use the o ne
2m antenna for t he 2m trans
ceiver and simultaneously for
the AM car radio.

The 2m anten na is a five
eigh ths whip wit h a loading
coil at th e base. Fig. 1 shows
this coil as L1.

Install ation and operation
of the spli tter unit is a piece
of ca ke. The coax lead from
the anten na to the 2m trans
ceiver is broken at some con
veni ent point and the compo
nents C1 and L2 inserted in
series wit h center co nducto r.
C1 is adjusted for max imum
s ignal o n the t ransceiver
Smeter. No change in the 2m
transceiver performance will
be not iced.
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Fig. 1. Unless otherwise specified, all capacitors are non-polarized, preferably Aerovox type
V146R aerotttm mylar cops.

Stirling Ol~rg WJSNN
19 Loretta Road
Waltham MA 02154

- - best mobile mike yet?

beco me objectionable. When
t ransformer coupli ng is used,
a current limiting resistor is
requ ired to insure that the
current flow will not bias the
transformer core too badly
and destroy its frequency
response. The 220 Ohm resis
tor in series with the divlder j
hash filter will keep both of
these effects to a tolerable
level.

The secondary of the
microphone transformer is
terminated in a fixed resistor,
allowing the two section high
pass filter to "see " a constant
t e r mi nation regardless of
impedance reflections given
by the microphone. The high
pass filter output feeds into
an impedance matching trans
former, which is followed by
a three section low pass filter .

The overall response of the
combined filters depends
upon the fact that load
impedances must be constant,
so the output of the last filter
is terminated in a resistor. A
potentiometer ac coupled to
the o utput acts as an audio
volume control. This control
may be elim inated if one
exists in the transmitter.
However, remember the out
put of th is micro phone filter
combination is in excess of
.250 mV and is far mo re
than requ ired for most micro
p hone input circuits. At
Wl SNN this micro phone is
used to generate direct F M by
feeding it into a processed
audio system incorporated in
a frequency svntheslzer . Very
little audio is requi red and
hence the po t. The response
of the microphone and filter
combination is such that it
cuts out the low frequency
rumbling produced by me
chanical sounds of my vehicle
in motion and the higher
pitched undesirable traffic
norse.

Since the audio level is
kept quite low, the mike
must be held close to the
operator's mouth. The reduc
tion of speech slurring from
breath sounds and the overall
improvement in the sound of
the rig make the addition of
all t h is circuitry worth
while. •

M ••

impedance caused by the
change in micro phone resis
tance.

Let 's look at the circuit in
use at W1SNN. The carbon
mike output is directed into
an audio transformer. The
excitation voltage applied to
the microphone is reduced
from 12 volts, usually sup
plied from a car battery.

A hash filter is incorpo
rated with a voltage divider,
which serves to keep the
alternator whine from my
Maverick out of the audio
system and to reduce the
battery voltage to 3Y.z volts . It
is important to try to main
tain the exciting voltage in
the 3 to 3Y.z volt region, since
increasing it above the high
limit will allow the character
istic "frying" sound produced
by the carbon granules to

"' C OO ' R A~
P" 29-"
~OO-IOO

and, best of all, t hey are
chea p. They are found in
abundance on the surplus
market. They make exce llent
mobile microphones.

This type of mike requires
a small exciti ng voltage. It is a
variable resistor which varies
the exciting voltage at an
audio rate, The audio re
sponse is determined by the
mounting of the carbon but
ton to its acoustic resonator.
This is the diaphragm and
cavity in which it is mounted.

The output of the carbon
mike can then be directed
into a filter which enhances a
useful response range, 300 to
2800 Hz. The name of this
game, however, is to match
the mike to the filte r in a
manner which prevents or
red uces the variation of

PMOI<[ "'O[ " " - ~ -
" 'w, II"" II n .....~O ~ '.' ,,~. ,I~~' '-' ..Oll.
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U~....
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The Carbon Marvel

A carbon micro phone is
one of the most reli

able forms of a voice trans
ducer. The carbon micro
phone can be made to sound
natural and, in most cases,
the listener will not know one
is being used. Listen to a YL
on an autopatch; the voice
sounds very natural and it is
fed into the transmitter via a
telephone . Ma Bell has to
accommodate many services
and, therefore, has given
much attention to the carbon
mike - in particular to the
manner in which it is incor
porated into telephone cir
cuits and to the acoustical
response of the device.

Carbon microphones can
take a fair amount of me
chanical punishment. Great
excursions in temperature do
not degrade their operation
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fM De1K1or
Au xlSW C, ynals
A M- Wide f ilter
5 00 Hr CW fi lter
FM f llt ..
Spe.ke ,

MasterCharge
American Express
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MOST items!

Price, F OB MedfOl"d M A.
A ll unit s can be s hipped
U PS. MA residents a dd 5 %
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Linear Ampl ifier
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Dynamic B_ Mlk.
Cooling f .n
Mobile Mount
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160M- 1 0M T,• .....: _ 200 WPE P 935
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G.....lIl Cov. S vnthesiz.d Receiv.. 299
Y-. World Cloc k 30
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(lulIl itv and reliability lit lin e c onomy
prke. The new Ec ono - L ine gives you
eve,ything that you 've come to e x pec t
f,om T P L a t a , e a l COli reduction. The
la tH t mechanical and e lectro nic cons t ru e
tion teeh n i(lu"" combine to m ake the
Eco no-Li n e you , b1t!ll t lImpl if ie r vlI lue.
Unique b road -ba n d ci rc ui t r y ,eq ui' e ' n o
t u n i ng t h r o u gh out the e n t ir e 2 -mete' band
a nd a djace nt MARS c h a n n uls. See thes1I
lI'ea t new add it ions to t h. TPL CO MMU N ·
IC A T IO NS produc t l ine a t vour favo ri te
afTlllteur r ad iO dea ler .
Fo r p rices a nd ,pecifica tions please w ri t e
for our Amateu' Products Summarvl FC C
t y p e accepted power lImplifier, a lso ava il ·
lIbie . Please call o r write for a copy of
T P L' . Commerdal Products Summary .

FT 301
FP 3 0 1 D IG
F P 30 1
FP 301 CIO
F R G ·7
Q T R-24
F T ·l 0 1·E
l SD-10 M
F T·l 01E E
160-10 M
FT-l01 EX
l GO-l 0 M

F L -2100B
F TV-6 50B
FTV -2 50
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Xf-3 OC
FR-101 S
SOLID ST A TE
FA 10 1 D IG
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Mod~

220

Name Call _

Address _

City State _

Order:

A U band oJ>('ration (1 60-1 0 m e t ....s) with
most a ny random If'ncth win. 200 Watt
power capability. Ideal for portable o r born..
oJ)fl""tion . A must for F ield Da y . Size: 2 :<
. ·1/4 X 2-3/8. Built-in n "on t \Ule-u p indica_
t o r . Guaranteed for 90 days. Compact 
easy to ........ O n ly $29.95 .
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SST T-l RANDOM WIRE ANTENNA TUNER

•
FT· 101 E TRANSCEIVER

TUfTS

200 V

CES Touch Tone Pads
• Mode l 200V - acoustic coup ling. $59.95
e Model 2 10 - to r mount ing on walkies or
hand -herds. $54.95
• Model 220 - CES can now offer you a
TOU CH TONE back for Standard Commun
ications hand -held radi os. This is t he com
p le t e back a ssembly w it h the T O U CH
T O N E e ncoder mounted a nd ready t o p lug
into the pr ivate channel con nector . Also
included i, a LEO t one !1E!nera tor in d icator
and a n extemal tone deviat ion adjus t ment .
$ 74 .95 .

I Radio Electronics

209 Mystic Avenue
I Medford MA 02155 0 Check enc losed

I (617) 395-8280 0 BankAme ricard

I
FREE Gift With Credit card #--- - - -

Signature _

I Evert, Order_! _" Orders over $1200 deduct 5%. No other discounts offe red. All sales final.
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CENTER INSULATOR for Multi
Band Do ubl ..ts Model CI

BROAD BAND DOUBLET BALUN
for 10 thru 80 m.. t ..n
Model BN-86
$15.95

Th.. mod ..1 BN -86 b alun p .ovides optim u m b alance
of pow... t o b o th . id es of a ny dou blet and vastly
improves th.. t ran d ..r of ..nerlty from r" ..dline to
a nt e nna. P ow..r c a p aci t y is 1 KW DC . Fe atures
weath erproof eoneeuenon and b uil t -in moun t inl
bracket s. 11 5 .9 5 Sh pl. w r . l ib. Order No. 2 4 2

MULTI-BAND HY-Q TRAP DOUBLETS
H y-Q Traps

• Install Ho.i~ontally Or &5 inv..rt ..d V
• Supn-5tunltth Aluminum Clad Wite
• W".lhuprno( C ..nt ..r and End Insul . to n

Install..d hori~onta lly o . as .n inverte d V , H y-Gain d oubl..ts with
Hy-Q traps d .. livn tru.. half wav.. l..nKth pt'.fo.man« o n " vn y
duiln fr..qu..nCY. Match~ traps. individually pn-tun~d ror ...ch
hand f..ature larl" dam.. t .. r "o i l5 t h.t d rv.. lop .n ..xc..ptionally
(avorabl.. L IC ratio a nd vny hi,h Q pe.form.nc". M..chanic:ally
supo-rior solid aluminum tr. p hou~in~s provid.. maximum p rot.. .,.
tion and support t o the loadinll: COIl. Fcd with 52 ohm "oax,
Hy_Gain doubl..tl .. mploy super-strenll:th a luminum clad sln&l"
strand Iteo:l wir Irmcnts that defy d .. t ...ior.tion from salt water
.nd smok.. will not st . .. tch . . . w ithstand hurrieane- lik ..
winds. SWR 1"55 than l.~ :l on all b an d s. Stronll:, llll:htweilht,
w eatherproof e..nl". in sulators ar .. molded from high impa"t
eyolac. H.rdware i. iridate treated to M IL spres. Hcavily s..nated
7-ineh ..nd Insulators mold..d from hill:h impact "ycola'" incr......
l..aka,.. path to .pproxlmato:ly 12 inch..s.

MODEL 2BDQ for 40 and 80 m..t ..n . 100' 10"" " c v..rall . Tak..s
maximum l..,al pow.. r . S h p l. Wt. , 7 .51bl $49.95
O rder No . 3 110
MODEL 5 BD Q 'or 10, 15 . 20. 40 an d 80 m.. t ..... 94 ' ovrr.n.
Tak... m a x imum powrr. S h plt. Wt.• 12 .2 Ibs. $79 .95
Ord~r No . 3113

MULTI_BAND ANTENN A
Dipole Ant ..nna - Model DI V-80
$13.95
Fa. 10 thru 80 m .. t.... - eho jce o f on~ hand

A dipole a n te nna fo. th.. i n dividuals who p r f'f ..r th.. " d o-it -yo ur_
self " fl.. xibility of c ll!ll.om "'<lesigning an a nt enna for yo ur s po-citi"
n~ds. (Work th .. fr "llu..n etes y o u w ish in th.. 10 throuah 80
meters hands) .
The D IV-80 rea t uret : Durable Copperw.. ld win- for lI'eater
st ren gth . Mo sley Dipole Conne"tor (DPC·I) for RG-8/U o r
RG-58/U coax and all t he technical information y ou will ne ..d to
construct your "ustom-<!esi&ned antenna.

HY·GAIN'S INCOMPARABLE
HY-TOWER

FOR 80 THRU 10 METERS

S tron, Iightw..i&ht . w... th .. . proo(
Modd C I is mold~d fro m hilh Im pact
cy"ola". H ardwar.. i. irid it .. t . .. . t Pd t o
MIL epees. A cc..p tl \lr." o . ,.., coaxial .
Shpg. Wt. , 0 .6 Ibs. 15.95 O rd..r No .
m

Mod~1 18HT
• Outstandinlt Omni-Dir~ctional P..rformanc~
• Automatic Band Swit"hinl
• Installs on 4 sq. ft . o f r u .l ..stat~
• Complet~ l y S.. lf -5uPportinl

By a ny stand ard o ( m ......ur..ment. th .. H y-To w e. is u n llu ....
tionably the fin e st m ulti-band v~rtic:al ant~nna .yst~m o n th~

mark" t t oday . Vit lUally ind..structib l... th~ Model 18HT
f..atu. .. . automalie band s.. l"n io n o n 80 thru 10 mo:t~n
throufh th.. u ... o( a un ill u~ stub d~c:ouplinlt 'YII~m whi"h
df~ctlv~ly i.solates various ..."tions o f th.. ant..nna .., that an
..Iertrical \Ir. wavelf'n,th (or odd m ultiple o f a \lr. wave l"n.lth)
" x i5ts on a ll bands. F ..d with 52 ohm coax. it takes milJlimum
I",al pow... _ . . deliv,," outstandinl p<'rfo.manc" on aU
bands. With the addition of a bil5~ loadinl coli . It also deliv,,"
outltandinl pufo.manc~ o n 160 m eters. Structurally. th~
Mod..1 181 T is built to lu t a lif"tim.. . RUII"'d hot"'<lip~
plvaniud 24 ft. tow..r ...qui res n o lUnd su p port • . 'fop
mast . whic-h ext..nd. to • h"iCht of 50 Ft.• i. 6061ST6 tap<'n
aluminum. All h..dw..e is iridit" trtat..d to MIL sp "'''s. If
you'r.. luokinl (or th....pitom", in v.. rti"al ant~nna . )'st ..m e,
you'll want H y-Tow~r. Shpg. Wt.. 96.7 lbs. Order No. 182
Pri".. : $259.95
NEW Spedal hinlr<t bas" II.Ssembly on Mod ..1 1811T allows
complete a"""mbly of ant ..nna at Iround revet , .. permits
easy raisinl and lo we r ln l/; of the ant ..n n a .

END INSULATORS for Daubl..t. Mod..1 EI
Rugged 7-inch ~nd insulaton are mold..d from hllth im pa ct
"y"ola" that is h ..avily ...nated to inCR aSf' I... kal" p.th to
.ppro"imat.. ly 12 inch.... Availabl.. in pai rs only . S h plt. Wt., 0.4
Ibs. 13.9~ Ord... No . 1~6

I

3lr.i6 _ s.4g!;.c1O

-
6-EI.. ment Sup~r Thund..r
bird DX for 10 , 15 and 20
M~t~rs Mod..1 TII6DXX
$239.95 S"P<l.ate H y.q
t ra p s. f ~ atu.ing la rg..
diam ..t ..r com that d e velop
a n e xceptioI\,i\Uy favorab l..
L IC ratio and w r y hi&h Q ,
provid .. peak puformance
on each ha nd whetht'J
wo rk inl ph one or CW.
Exclu.sh... Hy.oain beta
match. factory p ... tunrd.
insures maximum ",in a nd
F IB ratio without com 
pro mi$e . 'ru e TU 6DX X
ferds with 5 2 o h m c oa xial
cable a n d d ..li v...... I.... t han
1.5 :1 SWR o n aU hand s.
Mechanica lly sup e rior con
s t ruction r..atur... ta per
swaged. slott~d tubl nl for
ea sy a dj ust m..nt and re
adjustmen t , a n d for lu,..r
d iamet... an d less wind
loadi,,£. F ull clrcu m f.. r..n c..
e o m p r .. ss i o n clam p s
replace . .. If-tapplnlt sheet
m .. tal scre ws. Includes
large diam..t ..r. h eavy pUlle
aluminum boo m. h ..IIVY
cast alum inum boom-to 
mast clamp, and heavy
gaug.. mac h in.. f o rm ..d ..1..
m .. nt- to -boom brackets.
Hy -Gain 's f ..rri t .. halun
BN-86 is recomm ..nd~d f or
u se with th.. TH6D XX .

""15.7'
103,2 lin.
100 MPH
36 !ba,
n'. · to 21':1 "
400 sq. It

3750 _ SUI9!> .OO

/

31. 1•

"'0'
I ~ 1M.
100 MPH
57 Il>$.
1'I. " to 2"'
6 ,lsq,h

-

/
/

31111!>4 _ S!i9.9S

There is no substitute.
illn'
Am.ateur R.dio s, ......",.

Super
3-Element T hunderbird
for 10. lllo and 20 Metus
Model TH3Mk3 - S199.9llo

Hy·G4in', Supo:, 3~Ie'""nt
Thundefbi<d deMts olAStand,ng poHIorm_
ance on 10. I !> a nd 20 """",... T~
TH3.....10 '-u.........parate and ""'tched"".Q lISPS loreK Il blInd.lll'l<llftds ...oth~
ohm c....... Hy.(iain BoMa Mal<:h pno_
~~d impedance for most e~nt
3 bend,rnalching. end ,provides DC gIOUnd
10 di_e~ statIl:. Tn..
T113MkJ deMn rnuitnurn f iB 'MID,
II1'I<I SWR Ins than I , ~; I •~ on
oil to-n<b. b mKMnic~ $O.IJM'nor
conwuction "'~ lapt'l' s...~~
tubing lor "asy~nl and "~t
dio~t Comes equippt'd with Iw/W)'
tiIable boom-to-mn1 damp tty·Gain"'nil.. belun BN-a6 is ~ommendl:d!of
~ .....II ttw, TIOMkJ.

Mechan ica l
Longest "lemenl
Boom "'''gtll
T",ning radius
Wind k>ad at 80 MPH
.......>.im urn ...ind .urvi\<al
NM _ igl't
MosI diamet" , Kcepted
Surface area

......." -- ._.
o..'n__.89" 8MB "'.F'ont-lO·ba<:k tabo "". aeee
SWR (at ""W<\lIl~) Let.s IMn L.e.. than

I.!U 1.5:1
Impedlmc e 50 ohm. 50 ohms
POOle, ,at,ng Mao leg al 1'1•• lega l
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Model 377 - $ 17.95

COAXIAL ANTENNA CHANGEOVER RELAY
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lund _ .....A~_ "" , .... __ Model 359 - $37.50
"""'_.;, _ .. I
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: --_.......__ ..------_ ....._-

Model 372 - 527.50

COAXIAL SWITCH ES AN D ACCES SORIES
Ior_w.... t__ ,.~ _""-

81... _ . ... _ •..- ",_ ... ow ..," r.2 ,07!l
""'" __.-.'.. ....., _ ........ H:OO_,,,
.... . 2000 ...." SSIl e- u'" " "" '_''''''_ ~ _''l,..~, .... vw.~ ~ '"' ,_ u , "" '0 '''''

, ",

,-_ -_ _.....--. -..c.__ _ _----- -'..........._ .... -"t, _ __ .. ,""_,

Trunk lid, magnetic mount or gutter clamp (specify)
Specify 146,220.450 or CB - $18.50

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __Jna.....I _

UNIVERSAL HYB RID COUPLER II PHO N E PATCH

---------------- - - --_.._------

Model 300 2W with Compreamp
- $ 125.00

Model 300 l W without Compreamp

- $85.00

~--
_.

A~_' ", O.- PRICE o.~. "-, .- w. (;0-"....",.. "- A_• •

'" 18.95 • A • • , • '-- PAOlA" _'ch Gt_ ..I1 ..~__

.........' ..."""
'"

, "- • , • '-- PAOl"''' _'ch , G._oI'.'~_'"

18.95 ....11.'.. c""", ', So.... _ 'ch """, ,_ v_..,00., ....,.
~A 14.00 , Aoiid.... • • "'"_. 12 . 50 • AoOll ioO' • , ""..... a Aod,. ' • • "" . S""",•• 2 Polo . 2._'..... _"e.. ..- ...

17.50 t'W" c" ....y A~ d",~ ." '" Qu' 01_,..
<;0"_ '''''' , ~ . co.. '., ..... Se." u•• lo_'... .9. - - • - !l'''''.' on'v. ,,,. _II ...,"",'.. at ,..,.,
C<l<'O'WC'''' ..."c........ 17.9 5 , ...."', • "'"

"'"
, A."" • • '-- G•......,. 01' . """ _led ""' '''"' C""""

'" • A."" • "".- 18 .5 0 • ....... • • • (;0-_ 01' ••"- ....."" ....'_ C"...... .

COAXIAL SWITCH SELECTO R CHART

f7Q Larsen Antennas Magnot;c Mount 0' Gutter CI.mp 5/8 w - $38.50

u.'S~~tA~;;~na;C;fy. 2 ~.'::.: ;;:;::;:~~u~: w - $18.50

5/8 wave - $31.50
1/4 wa ve - $11 .50
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Of dnlp 50 • card .1Id _11 _i _ •
br-odwo.. witb _ .... 1."

.".... ATLAS./lA,'=--'"'-='" R A D I O I NC ,

A WOIILD IO.l11E DEAUII "'ETwOIlI( TO
SU VE YOU.
Wha''''', you',.. dri>in.II. HOMa 10 Kan....
e l' y 0' a Me m . :l.. Ilonz In Wn, (;.11Il-In~,

,""..... an Atla. d... l.r nM' you.

AU••• ,O. '" ., • •• " 1 6 1 U l0
,"'IN"'.. Sl,p... . . . . . . ,11.,00
AceUSORI~S '
A<;C_l l 0JUOV . 11 <1 ,00PQ _ AC _ '. ',OJ2"" V '00.00
• k lt 0& 00'0.0«.1............. .....00
DI...... Di&I D D-68 l".OO

UCD'T1O!"OAL lM.'fL'lOoTTT TD 5BONG
SIGNAL O\'EaLOAIl "-'\III aou NOD
l1.AnO!Il . n. p' • • • f..-t _ ......
.... , _ .. __ __le,*-"

.. It . I to ""- 1lbatlDI ........
tbu _ ... _ a><Pi' .. baf<Ire. If
_ ... _ y« _ ,ed .. AIIu ......
_ "a uo"dood t.nd ...:I~Nd d
willi .., other ,_ Ire "w. "'"
lui.. a real thrill """'....

..""" .....
• ,_ SWR-I'L"S
._ .. .. _ 5WR,..,.._.._-
·" ", "" .........-" " _ .• '.- ,_ to"'''''''''_
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• __ 15' . I n .
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AD Il"wnators ~ P U'ClS,on wound .... i th
optimized design for nch band. A_m·
blv includes 17·7 PH stain"'. steel
adjustable tip rod for lo ....e. SW R a nd
band e dge m arker. Choose fo r m edium
o r h ill.h po wer o perat io n .

STA NOA RO HUSTLER RESONATOR S
~ RIOting: 400 W.1U SSB

MO<k' B.,d P,'oo
RM·l0 10m.,." $ 6 .50
RM·15 15 mDt." 6.95
RM-20 20 mDter. 7 .:10
RM -40 40 m e-ter. 13 ,20
RM -75 75 mete rs 15 .50
RM-80 80 mete r. 15 .96

SUPER HUSTLER RESONATORS
Power RIOt ing : Logo' Limit SSB
s........ h. .. wid" t.ndwidth

Model B.,d P'ice
RM·l0S 10 mete.. $11.:10
RM·15S 15meterl 12.66
RM·20S 20 met ... 13.00
RM-tOS 40""".... 15 .50
RM·75S 75 m...... XlOO
RM-80S 80 rne!en XlAO

For 6-1 0.1~.20-40·7~-30 M et n l
.... __ .. HUSTU"
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SUI"ER GAIN MOBIUS,--

" oon C--3:I
Bo" _ <0 ... ,...---_.'~

(;(I""tonlly ",noel 8.... t .u.".I...t ,lie 011_
""loI"'l'$lb in ,.lstiotl to th. ,,,,,• • , '''11''8.

FUll ! BA.....D COVEilAGE
Tbe 210. cove", 1(1.«1 m"' ",h,l• •he
21~. cov.... 1~I(lO mo' Adoll". the
" !luModel 10:1> Cry",.1()o.<ill.,or~
. _ lIV mc.....-t I l"OQuenc'I £O\'ttI"" "" ror
MARS . nd -.... .",....1_.
11;0 Tl A., s,"lJTTEJI Tt:"-L'G O'
WAI)l'I; G CO,,"TII01.5
.. ,th Ill · Ioto.I __Ddiof. Wlth _,
"'Iao ,... ""'aD! QSY.Dd bond~

MOST AD\'A..'CEll STATE Of THE AaT
SOlID sn:n:D~"

_ ...., a"""""to f. '.. ltt:~. ......,. lao,
.......__... 0I1Dp faOrl_...:I
l .....bIio frea""""" ',,~,,

PU'G-I'\ ceccrr fK)UUS
...:I -"oIa, ...... P""_ f. ... 01_·idioi·

••

-,_.--_ ....,,-----..-._ I I . ' .~ ' .. ,
••u. "_' iii.

.....,..

-~-- ...--,.,---.. _- .-_..- ..... ..._-.- ". IIG·"''',_.""-,...
................ ' ''20

'·'l
""DI, T. ...' ,..... ..--"'"...,,, ,. 01

...... --'..- .... - ...- ...

"" .~

~~.
"BUCK-8USTER"_II..,
1'· _ _ ,.... ......_-,'._- -....,. _ ...-_..--.. - -""._.._._...-

.....·n .
OI!LUXE MOBILE:~..._----"' - >0-

ST A NDA RD CA'N
...oe' LES,--
· M w__.lA '"' ..'"_l ." __ ~

• • ---........ I ll .. I "

"",. - ,..;.....-= ...... ""
MOOl' "".,,,.r __ """" ",., _ ,
.. ,,,,,"n, '" "" ' '' '.~"""
"0 _ """"" ' l'
M" SHC AC-5O-U . ". "'--2$1----_., ':U.1!I

.......L . ...·....1'" - _ .. .... ....- ,-. "''' -''" _. ""-- " "'L.r« ....__ .....m----";co $:".

..oon ",...,eo-,"""""_,...... _. ,"'- "".
_ , .." .... SOon!....._...
.....' .. -&0

Th. AU.. 1 10!< or 21~, ""'..u_ only
e",' ",ide • 9'1>' d80p • only 3 "'" hl~h, ~
tho.bov<I photOll.Atlh ohow. bow ....111' tho
All• • trans<JO!i""r fiu in10 a """'p"cl r&f,
And \bot plenty or room '" . .... for
VHF ' .Dd othotr occ.-.t} Oqulpnwonl.
W ith !he • • cJua;.. AtI.. pi........ dMtIn.
_ Cl.3 111ip y<IW" Atlao iII.nd "", 01 , 0' "
co. ill tterof~. Ab..-t_
.....<10 t"""'bal lIy.

Bur (10'1:"1' UT TlII s."""U SIZ! f OOL

' 00'1_~IbrAtIaoZ lo. _21~.t.....
.,..... 0'" ... ... Ilalf .. _ IUld
.... 01""- "fln_'G••, T10eAIIM
• •,.,.10 ....' .. ..,fot__

_ WATT'S POW D I . AT1."iG!
no. _ _ iD._~t.....
_ • illcndiblo but ,..... Atl.. ,r
.........._aII.. \aIk ";J":. _ lhe ......w • ...r_ , -'"

t.......

For all you hams with little cars ...
9J~;;l"F""j, We've got the perfect mobile rig for you.

mounts -leads-accessories

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



11i1r
TEN-TEe

104 24 "-' CW Filter I %5-.00

M 249 N ..... Blank.. 251.00
Model :s2G Power Sapp/y ._. 99.00
MO<W 262G Power Supp!y IVOX .. U9.00

wav._ R F .... lI mel" •. SWA m ete<, PD_
requ lf e<! 12 ·1 5 V Oe@ 8 A, rna • . Co n""",_
loo n , a luminu m chas.... top and frOnt Pi..... .
mol~ plast;c side p......... er""", 1< 01'11
panel, .....1"'" v in y l lOP and "nd I , ,",, SlH
HWD 4 '" ' ' • 7" x Boo _~;gh l 2',," 1M.
A<\IOnou• • Model 509 $329.00
Lu.U< A"'9ltf_. Moclel405 159.00
Po:--. Supply. Mocle' 251
CW,lI 1'0_' bolt. uniul 79.00Po_. Supply. Model 210
' WI ll po_. Argonaut only l 21.50

TEN-TEe

$69.95

.......~...

KR 50

M..mori..s : Dlt and dah . Individual d ..f..at
sw it ch es.

Pad d l.. A ctuation Force: 5-50 ilmS.
Po w ..r Source : 1 17 VAC . 50·60 H z. 6· 14

VDC .
Finish: Cr..am f ro n t , walnut vinyl to p and

lid.. panel trim.
Out put: R ....d r .. lay. Contact rating 15 VA.

400 V . max.
Paddl..s: Torque driv.. with ball b ..ar in g

pivot.
Side-ton.. : 500 liz ton...
Adjustabl.. out out to 1 vol t.
Siz.. HWD: 21/00 x 51/." " 8 '.. "
W .. iilht: 1... Ibs.

p .... 300 w . lCi. S3!il9 ..... - " ......bled
S499.

N od. 4220...3 ••• 4 av. 220 MH~

h...."k>n 10. 0.6 db -.'i\b 80 d b Uol.llon
Iypieal : pwr. 3M1 w , Kil S279 .... 
"_mbled S349,

Mod. 4 H o-3 ..• 4 e&Y. 440 MH• •
i.... rtio .. 10. 0 .6 db wilb 8 0 db iaolatoorl
k>. 0.6 db with 80 db isola1'''' 'J' PIc:OlI;
pwr. 3500 -.. Kig &249 _. - ........... blod
1329.

Nod . 30 C.'-;'J' IUIO , 2 mlz. S7~ .....
220 MH. S6~ u .• 440 MHz S6~ u . ; 8
mlz. Ill~ ~• • " dd S I ~ lor "_mblord Kit .

"lao .vaiLob»: 6 mn .• " v. Kil1399
- A_",bl<od. $-199. 2 ...u. 4 ~. Kil 1299
- ......mbled 1399. 4.0 MH. TV Rep.,.lu
D""ln~r.

TEN-TEe
11i1r

ACCESSORtES:
MocW 240 O'-'.... ty ee...- ' 17.00
M...w 24-t~taIa.doul .~ 117.00

1RITON IV $009.00

Don't Make 'Em Like 1lley Used To" mUM Ham Radio e\"ftl _ fun.

ARGONAUT. MODE L 509
Cove.. all Ama."", band. 10-80 ""'''''_

9 M Hz crys tal Iolt .... :l.5 kHz b8nd....'dth. 1.7
•nap" fac IO< .. 6150 d B p o ,nt . . P.........
requ ired 12 ·1 5 VOC " I SO rn A '"",'''', 8 00
rnA '.a " om;' 3' fated outPUT eon"'uetion
al uminum e ha.. ,. , lOp and h o m Panel.
molded p last '" ..rod 0...... 1.. Cr.am Iron,
panel. _l nUI VInyl ' op and ...d ' "m, SIze
HWD4 ", ' ~ 13" ~ r',W""lhI 6Ibs,

LINEAR AMPLIFIE R. MOOn. 40S
CoYf,r. aU Amateur ""'d, 10-80 me'•••.

50 _ns output ~'. <;<>nt"'UOlJI ....

NOW A VAI LABLE FOR YOU
FULLY ASSE MBLED & TUNED!

_ UPGRADE YOUR REPEATER WIT H AN
RF TECHNOLOGY DUPLEXER .

_ ALL DUPLEXERS AND CA V ITIES ARE
TEMPE~ATURECOM PENSATED WITH
I N VA R R AND MEET ALL CO,"fMER·
CIAL S ANDARDS

_ O N L Y TOP QUALITY MATERIALS GO
INTO OUR PRODUCTS.

_ BOT H K ITS &: ASSEMBLED DUPLEX
ERS AND CAVITIES ARE AVA ILABLE
TO YOU AT A SAV INGS TO YOU .

Mod. 62...3 ... 6 ...... 2 "'<r .• ltlMrtj""
"'. 0.6 db witb oolaho.. 100 db ,)"pieal :

...... PL' F'E R

~"

AR Q O N A u T-

• I ...,........ _,bn'l and 1IIiJDal·1"'-'" nlit>.
• fIooot'''paIa "9 10 26 db.
• For .-\\1 or SSB.

• II~,.... ibo'lf "'--.abealll Ih~ , _ it 'r.......iUinc.
• ~.£T .mplir_ p.".""P"Rot., 1 prn l....Ji.ool.

• " ...........d """id..lo'~ c:ircui l.,. .
• Simpl.. 10 inal.u.
• I"',..... i m ily 10 Jr ............ tro..l -end .....1ioH by ... of n. buill .....1......"'....

•"r...->do... po.... .,OIllrol fot a1.I.... ...,.0,-.."

000

o-

"IoOPl "·2 ia. eoniinu<oua h..iolc 6·160
mri.... I"n--'mp """-;6e.alJy "'''C'"d lot
.....nh • 1...-,.; 1M PT·2 ........
hi..... IIw ....I...... 01 I 0....,_ PT
with ...... oophioti<-.' 1............,1)

lha l ,.......ibo iI 10 .w...I I.. ..;nuall~

.... I h :0.0 mudilit.ll iioft.
:0. 0 ham ean lao ........., ......

._-

For new IJtandards of SSB and CW conununntion, write for full details
or talk it OYer witJ\ your TEN-TEC d ealer. We'd like to ten you why 1bey

TIle new u1tra.nwxio.-tu fully llOIid.-ate TRITON malee operating euier
and a lot more fun. without the limitatiom. of VIICIlum tubes.

For <me thing, you can chanj!'e bands . ith the flick of a switch and no danger
01oIf·~ dama,re. And no dHeriontion 01 performance with age.

But that'. not aIL A ..perlative 8-poIe i·1 filter and Je. than 2'1>
audio dMtortioIl. tnulgnitting and~ maka it the smoothest
and deanBst &ignal on the air.

TIle 1RI1UN IV lIpl'cificatiom. AlP impeccable. For eelectivi.ty, stability and
receiveF lIefISitivity. And it haa lellt~ aJdI u full CW breek-in, pre
lIeIectabIe ALe, off-wt tUlling. lIepllTate AC power lIUpply, 12 VDC operation.
perfectly lIhaped CW wave form. built-in SWR bridge and on and on.

KR20-A ELECTRONIC KEYER ch ara ct t' r keyen. a s usl"d in th.. KR20-A.
A fin .. instrum..nt for a ll-around h i&h p ..rrcr- - Pric .. S1 5.00
I1\lInce electronic keyinC, Paddle actua t ion KR50 E LECTRONIC KEYER
forc... is factory adju ltl'(! for ry t h mlc s mo o t h A compll'tely automatic ..I..c trcmc k ..y.. r
ke~ln& ., Contact adjustments on !ront. fully adjustable to your o p e ra t in ll style and
We,ghtmg factor fa cto.r y se ~ for opumum pref.....nc... sp....d, touch and .......i ~ h ti n& . the
~,moothness ~,nd artlculdlon . O vt"r-rlde rat io o f the length of dlls and dahs t o th..

stra,gb,t key conv...mently located for sp a ce betw..en t h ..m . Self·controll ..d key..r
emphasis, QRS se n d ln& or tun..-u p . Re.ed to transmit your t boughts cl ..artv , arlicu-
rel.ay output. S,de -t one i enerator With lately and almost l'ffortless. Th.. jambi..
adlustabl.. l..v.. l . S.. lf-compl..Unll characte~s . (squeeze) featu r.. allows the ins..r t ton of dits
Plug-ltl ClrCllIt board. For 117 VAC . 50-60 and dahs with perf..ct timing.
liz or !?- 14 V!?C. Finlsh<"d in cream a n d An auto matic w .. illhting sy st ..m provid ..s
walnut vltlyl . PlIC.. $67.50 increased character to spec.. ratio at slo w ..r

KR5-A ELECTRONIC KEYER s pe ed s. d ..c reasing as the sp....d Is increast·d.
, . ,. ke..pmll the balance b ..twe..n s m o o th n ..ss at

Sim,lar to KR20·A but Without s,d ..-ton e low speeds and easy to copy higher sp..ed.
OSCillator or ~C pO":t'r s u p p l.y . Ideal for HIgh mt..lligibility and rythmic transmission
portable, mobile or fixed st at IO n . A gr"at is maintained at all speeds. automatically.
valu~ that will 1l1V" years of troubl..f~ ..e Memories provid..d for both dits and
s..rvrce . Housed in an ~ttractlv.. ells .. ~Ith dans but .. ith ..r may be d ef ..at..d by switch..s
cream front. walryut Vinyl top. For 6 -\4 on the rear pan..]. Thu s, t h .. KR50 may b ..
VDC Operat ion. PllC" $38.50 op..rat ..d as a fUll iambic (squ .... z.. j k ..y ..r,

KR 1.A DELUXE OVAL P ADDL E with a singl .. memory or a s a eonv..n t io nal

P_" " I bl · b d · b R5 type key ..r. All charact.. rs ar .. self-compl..t-
.... u e ":",,..m Y IS t at use In t e K 0, ing. Pric.. $110.00

housed.m an attractive formed aluminum S PEC' F IC An ONS
case. PT,,,.. $35,00

K R 2 SINGLE LEVER P OOLE
Speed Range: 6-50 w.p. m.

-A A W..ir: htin il Ratio Range: 50% to 150% o f
For k .. yinll c o nv..ntiQnal " T O" or discnt.. classical dit length.

Now You Can Receive The Weak Signals With The ALL NEW PREAMPLIFIER

DU Pl EXER &
CAVITY
KITS .. .

JrlO!IlH SHOlIS -
R OLOGY
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40 METER CONVERSION KIT MODEL TA
40KR
Work 40 m ders in addition to 10. 1 5 II 20
m eters by using a TA-40KR conversio n k it on
the rad illto r ele me nt of t he TA -33 . nd TA-36.
(B.... m.. with brOlld b and a paci tlve matchlnl
rn.ay not be eonverted!) COn....rt the T A·33Jr.
with the MPK-3 (power conversion kit ) before
ad dinlt the TA -40KR kit. S88.4S

CLASS IC-36 _ .. 10 . 15 .. 20 Mew..
Model CL.36
- 6 Elements
_ 10 .1 db Forward Gain (over IlIOtroplc

source) on 1 5 '" 20 meters, 11.1 db o n 10
meters.

_ 20 db Front-to-Back Rat io on .11 ban ds.
The Classic 36. like the sm al ler Classic 33 .
Incorporates both the Mosley World-Famou.
Trap-Master Traps and the Mosley Class ic
F eed·System. Designed to operate on 10. 16
&: 20 met ..rs. this multi-band be..m Model
CL-36. employs t he high standard. of quality
construction fo und In a ll Mo sle y p.oduct•.
The boom-to-mast clamping ll$sures .tabillty
with a t im e-t est ed arrangement of mast p late.
cast a luminum clam ping b lo ck s and stainless
st ee l U-bolts. T h" exclusive "Balanced Cap..et
tive Matching" System h..s a feed point
Impedan~ of 52 ohms at resonance. Wind
Load - 210.1 lbs. at 80 MPH . Pown Ratlna
- 2 KW P.E .P . SS B. Recommended m ast III1.e
- 2 " 00. ApPTOX. shippinC w..laht - 7 1 lb • .
via truck. $ 29 8 .50

SIGNAL-MASTER ANTENNA
Be.m Antenn• . __ Model S-402 fo. 40 meters
For . t op signal needed to p ush throuah forty
mete r QR!.I . tbe Mosle y S i&nal Master S -t02
will d o t he trick! T his 100' rust-proof
2 -ele ment be a uty constructed o f I"UUed
h eavy -wall al umin um is d esilDed and engi·
neered to provide the perfonnance you ne-ed
fo r both OX huntinl . nd relaxin,; in a QRM
free ral-chewinl sessio n. Be.m is fed throuah
link coupling. resultlnl in a n e xce llen t match
owr the entire bandwidth. $ 257.SO

I

~ NAnoNAL ~Dro coMNN~ m~
NRCI

NCL-2000
Linear Amplifier. A ful l 10 Db pin. 20 watts
In 2000 watts o ut. Can be d riw n with one
watt . Cont inuous duty d esi&n utilizes two
S1 22 ceram ie tetrode o u t p ut t ube •. desilned
(or bot h A M . nd SS B o pera tion. The Industry
st.ndard for 1 2 yean. Tho ....nd. In use all
o ver the world. Price : $1,200

CLASSIC-203 . _ . 20 Meter.
Model CL-203
3 Elements
_ 10 .1 d b Forward Gain (over isotropic

5Ouree)
_ 2 0 db Front-to·BII."k R atio
Incorporatinl the Mosle y paten t "'" Classic
P eed System. th is (u11 si ze 20 m eter sin &!e
band beam has 1 """ to 3 /S " d ta . ".waled "
e lem ents wid e spaeed on . 2 " d.. . 24 ' boo m .
Mallimum e le men t lenctb-37 ' 8 V.-. T he hiCh
standards in quality eonstr uct io n esta b lished
by-Mosley in 0 ..... . q uarwr -een t ury o f manu·
facturinl Is . enected in this mono-band ...
Model CL-203. Boom-to-rnut c iam pinI
assures stability with . t ime-tested arrance
ment o f mast plate . cut . Iumlnum ciampinI
blocks and stainle. steel u -eous. The e xclu
si .... "Balaneed Capaciti .... Matchinl " Sysum
has • nominal feed po in t Impedance o ( S 2
Ohms at 2 KW P.E.P . SS B. Recomme nded
mut si z.e-2" 0 .0 . Approll. shipping wt : 42
lbs.. via truck. $227 .65

CLASSIC_33 . _ . 10. I r. .. 20 Mewrs
Mode l CL-33
- 3 Elements
_ 10.1 db Forward Gain (over illOtropic

source) on all band•.
_ 20 d b F ront-t o -Back R. tio o n 1 eo .. 20

meten. l!!l db on 10 meters.
BRIDGING THE GAP ... T he Classi c 33.
combines the best of two Mosley . ystems .
Ineorpora h n g Mosley Classic Feed Sy stem for
a "Balanced Capacitive Matching" . yst em
witb a feed point Impedance of />2 o hms at
r esonan ce . and t he F.. mous Mo sley Trap
Master Traps fo r "weather-peoor ' " t ea ps wit h
resonant frequenc y stability . This e xtra
sturdy multi-band beam. Mod el CL-33. fo r
operation on 10. l r. &. 20 meters fe..Lure s
im proved boom to element clamping. stain less
steel hardware. ba lanced ra d iation and a
lo nger b o o m (or e\'en wider ..h·m.. nt spacin g .
Power Rating - 2 KW P.E.P . SS B. n eeom
mended mast siZt' - 2 " 0 D . Wind L oad - 120
lbs . at 80 MP H. Approx. shipping: weight - 45
lbs. $223.90

•

TRAP MASTER 36 • . . 10. I r. .. 20 Metu5

- Mo del TA-36
- 6 ElemenUl
_ Forward G.in (over isotropic eo urce) _ 10.1

db on l!!l .. 20 m eten. 11.1 db on 10
meWn .

Front-to-BlICk Ratio o n . U band... 20 db.
T his wld_~ced_ ah e le men t confilW'.tion
e m ploya .. oper. t ina elementa o n 10 m eters, 3
o perat inl ele m enta o n l !!l meten. .nd 3
o perat in,; e lements on 20 met en. Au tomat ic
b and aw ltchin l la accomplished throlCh
Mosle y ...:c1uai ....ly d eaiane d hiah im pedance
p.rallel resonant " Tr. p Circuit." The T A-36 is
d~lned fOT 1000 watts AM /CW o r 2000
.... t ta P .E.P . SSB . Traps are we.t h .... and dirt
p roof. o fferln,; frequenc y st.bility under . 11
_ _ " .. ~n""on•. "28~

MOSL E Y AK-60 MAST PLATE ADAPTER
Mast Pla te Adapter for lldaptinl your Mo s e y
I """ m ounte<:l b eam t o fit 2" 0 0 m . st.
Complete with and e . nd hardware. $9.8 5

T A·33JR. POWER CONVERS ION KIT
MODEL MPK.3
Owners o r the Mo sle y Tra p-Maste r TA·33Jr .
may ob ta in h iKher powe r without buying an
entirely new a nten n ... T he addition of the
MPK-3 (power conversio n kit) converts the
TA-33Jr. Into essentially a new a n ten lUl with
7/>0 watts AM/CW lind 2000 watts P.E.P.
88B . $49 .6 f>

_ Mo d e l TA-33
_ 3 Elementa
- 10 .1 db Forward G.in te....r illOtropic

!IOu rn )
_ 20 db Front-to-Back R.tio
Ttt. Mo sley T A·33. a-eteeoent beam pro vlde.
o uutan dlnl 10. I Sand 20 IN'ter perfor 
rn.ance. Ellceptionally broadband - ai.....
ellcellent resu lt. over (u11 n . m bandwidth.
Incorporatina Mosley ramo... Trap-M.ster
traps . P o wer RatlI\& - 2 KW P.E.P . SSB. The
TA·3 3 I1\i1lY abo be used o n -10 meters wit h

TA-40 KR conwrsion . Complete wit h hard- l ~=:~;;;;::::----------------~:~~~~ware . U9S .I S

MULTI-BAND BEAM S
TRAP MASTER 33 • .• 10. l!!lll 20 Meters
_ Model TA-33.1r .
_ 3 Il:~menta

_1 0 .1 db F.-ward Gain (o....r isotropic
lOuree)

- 20 db Front-to-B. ck R.tio
The TA ·33Jr ... in corpo",tes Mosley Trap
Master J unio r t ra ps. T his is the low power
brother o ( t he TA -3 3 . Power Rating - 1 KW
P.E.P. SSB. $144.4S



_ SE L ECTI VI TY CONTROL
Th ig amazinll new b reak thro ugh In til t er d esign is truly the filter o f
the f ut u re . Selectivity control o n t he front panel pro vides COntrol o f
bandwidth as well lIS selectlon of upper or lower sideband, or d o uble
s ide ba nd. Con tinuously variable from 3 0 0 t o 2700 Hz band width.
Shape factor Is be tter than 1.7, with ultimate r ej""Uon bett~r than
130 d B. Selectivity fo r SSB ca n be set for maximum vo ice fidelit y at
2700 H z bandwidth. providinll tra n sm mion and recept ion of a udio
from 300 t o 3000 Hz, o r It ean be narrowed down t o 2 4 00. 2 100 Or
even 1 500 Hz if ne cessary to reduce adiace nt c hannel QR M.
S~I..c tivi ty can be naTrowl'd lll"aduaUy to IllI lit tle as 300 Hz for CW
rec~ption .

This a m a zing new breakth roulh in fil t er desiKn is by Bob
Crawford and Eek..r t Argo of Con. ult ing En¥ineel$. A U.. RadiO It:
priviwiled to be first to oUn t his '''prolnmmable filter " in th~ radio
co mmunlcdion field and fo r sometime to come will be the o nly
O~.

_ RECE IVER INCREM ENTAL TUNING
- AUDIO F RE QUENCY NOTCH FILTER
_PUSH TO TA L K
_ VOX O PERATION
_ FULL BREAK-IN CW O PERATION
MO D E L 350·XL " .' • .•• ' .....••...••••.•••••• .• ..• ,'995

_ DIGITAL D IAL READOUT
Th~ Atlas 350-XL has s pace provid~d for quick instaUation of this
plu&-in accessory. Provides prec,,-" freq ue ncy readout w ithin 50 Hz.
AU L .E .D. Dot Matrix 6 digit d isplay .
DOli-XL D IGITAL DI AL .•••• .•. .• •• • . .• •• . .• •• . .••••' 195

_ PLUG-IN AUX ILIA R Y VFO or CRYSTAL OSCIL L A TO R
Auxiliary V"'O is plugged into the space provided 0 0 the fro n t pan~1
of the 35O-XL, You have a second tuneable VFO with sam e tuniRll
Janlles as primary VFO for tunin. to a sepatate transmit Or reeeue
frequency . LE Os indieate whleh VFO. primary Or secondary. will be
used fo r receive and transm it.

Or in.tead o f the auxiliary VFO a Crystal O sci ll ato r may be
p lugged in t o the front panel. Eleven Crystal sockets are a va ila b le
with a vernier con trol for exact frequenc y setting.
MOD EL 305 A UXILIARY VFO • • . .• • . • . . . . . . • . . . . • . . . .$1 5~
MODEL 311 A UXILIAR Y C R YST A L O SCILLATOR ••. .. ..$1 3~

_ 3~0-PS MATCHING AC S UPP LY
Includes front facing speaker an d p hone jack, Provides 1 4 volts
fil tered and regulated D .C . for both lo w c urren t and hiCh c urre n t
c!reuits of the 250-XL . lntemal spae e p rovided for futur~ installa
t io n o f accessories such a. CW x evee, Speech P rocessor. Phone
Patch . e t c. Op..rates on 100-130 o r 200-260 volt•• 50-60 Hz ..' 1 95

_ SA ME PLU G-IN-AND-GO MO BILE F EATU RE AS OU R
FAMOUS 2 10x/2 15x
Th.. 3 5 0-X L has its o wn optional Mobile MOWlting Bracket for
quick. ~asy plug-in or nm oval from your car, All conneetiona are
made a u tomat ically .. , ...••.....•.•....• , . , .•..•..••. ,' 65

_ ATLAS 210x/215x SSB TRANSCEIVERS
Our famous little compaet SSB Transoeiwn r~main a wry impor-
tan t part o f o ur product line ••......••.•...............'679
With noise blank..r instaUed .•..•.•.••...•... ' _. ' ....•.' 7 19

N YE V I KING S QU EEZE KEY
Extra-lanK. finlle e- flttinll m o lde d paddles with
adiustabl~ sprlnl tension. adiustabl~ contad
s padnK. Knlte..,dlle b ..arinp and ~xtra I e .
laid plat~d euvee contacts! N ickel p la ted br...
hard ware and h ea vy , die cut b..... wi th
n on..kid feet. Bu e and duet cove r black
e rackle finished. SSK-1 - $ 23.4~.
SSK-1CP h at heavily chrom e-p late d base and
dust cove r. Lis t price . '29,95.

CODE PR A CTICE SET Yo u Ilet II s ure, smooth, Speed -X m odel
3 10 -00 1 transmitt ing ke y, line a r circuit oeclUator and a m plifier, with a
b uilt-in 2" speaker. aU mounte d o n a heavy duty a lum inum base with
non-skld reet , Opera tes o n standard 9V t r..."istDr type battery (n ot
included). List p rice. $18.50.
PHO NE PATCH Model No . 2 50-46-1 measures 6-112" wid e . 2-1 /4"
h iKh and 2 -7 /8" deep, L ist p ric e . $36.50 . Model 250-.6-3, des iKned fo r
U!OO:' with transceiven havinll a built-in spea ker, has its own b uilt·in 2" x
6" 2 watt . p ..akl'r . Measures 6-1 12" wide. 2- 1 ' 4 " h illh and 2-7 /8" d ..ep.
List price. ' •• ,50.

...."._nO<lG _. ......... " .-n.<JOJ •.•

_ 350 WATTS P.EP . OR CW INPUT
-,0 THROUGH 160

METER COVi::RAGE

-ALL SOLID STATE
e sse TRANSCEIVER

....". • • 10 " • .--00' _ ..
_ " ..., ...... _ .._ _ "0.30 "''''<:10' _ _II .•

NYE VIKING S PEED.X KEYS
N Y E V IK ING Standard s peed-x keys fl!l<tur~ s mo o th . adJustablt,
beaTine t . hea vy -d u t y silver contacts. and are mo unt ed on a h ea vy
o val d ie cast base with b la ck wrinkle finish . A va llable wit h
standud. or Navy knob. with. or without sw it ch., and wit h n ickel
o r brass plated k e y ann and h ard w are .
Pamper yowwlf with . G o ld_Pla ted NYE VIKI N G K EY!
Model No. 114-31C-OO.GP has all the s mo o t h action features of
NYE speee-x keys in a special " pre...ntalton" model, A ll
bardware i. heavily gold plated and it It: mount..d on o nyx-lik.. j .. t
black plastic . ub-bue, List price it '50.00 ,

ATLAS 350-XL

_10_1 6 0 METERS
Full co~raKe o f all six amateur bands in 6 00 kll z sepn.. nts . Primary
fre<lu..n ey co n t rol provides highly stab le operation. Also included is
p ro vision for a d d ing up to 10 a d di t io n al 500 kH z se&menh between
2 t o 22 MH z b y pluglling in a u x ilia ry erystats.

- 3 50 WAT TS
P E .P . a nd CW input. Enough p o wer t o work th~ world barefoot!

IDE A L FOR DESKTOP OR MOBILE OPERATION
Meuuring lust 6 in. high x 12 in. wide x 12"'i in. d eep. and ......i&hinl
o nly 13 pounds. the At l..,. 3 So-XL o Uel'S more fea t ures. perfor
mance and value than any ot her transeei~r. regardle ss of si ze. on
the mark~t toda y!

Illustrated with
optional AC supply,
Auxiliary VFO. and
Digital Dial .

Th~ all new AU a. 35O-XL has all th.. e ""it in ll new feature s yoU
want. plut . u perl o r pufonnance and selectivity c o n tro l ne ver b ..fore
possible .

A new precision clock which tells ti me anywhere in the world at a
glance, has been announced by Yaesu Electro nics Corpora tio n . The t ime in
any principal city or time zone can be simult aneously coordinated with
local time on a 24 hour basis. After the initial sett ing, as the clock runs, a
Time Zone Hour Disc ad vances automatically, showing correct time all
over the world without fu rt he r adjust ment. The clock is espe cially
designed to withstand shock and may be hung on a wall o r placed on its
desk mount. The clock will run an entire year on a single 1.5 volt flashlight
battery and the mechanism starts as soon as the battery is inserted . It
measures six inches in diameter by two and one half inches deep. An
excellent item for the business office, ham radio o pera tor, short wave
list ener, boat o wner, and othe rs who wan t an accurate dependable clock .

Priced at S30 , it is available at all authorized Yaesu dealers in the
United Sta tes.

Tempo VHF/ONE
,I>< "ONE" y"" .... 1>NfI wn9'''''
No_ .. - 10 ~ ' .._ ....__...

~---- _.,.....-......_...
.... 10. .... VHf lO..I _ .. ,......_-_., ,.._....__._....._- .., _--..._..__ • • _u-_.,"_ .'''' _
_ ..... · _ -.__ · _ ' ••0--_ __......-._-_.-...._..._._.' -----_. ._-
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RG 8/U TYPE PO L Y FOAM
COAXIAL C A BLE ASSEM·
BLI ES 581 -8 03 3-ft. w ith
ASTROpiated PL·259·s o n
both ends. $5.60
5 81 -82 0 ao-ru with ASTR O
p la ted PL-259's on b o th ends .
$ 11.80
581-850 50-fit with ASTR O 
plated PL-259's on both ends.
$23.10
581·875 75-fit with A ST RO·
plated PL-259'. on b o th e n ds.
$30.30
51H.8 1 0 0 1 0 0- ft . wi th
ASTROpiated PL-259's o n
both ends. $38.50
RG 58/U TYPE POLYFOAM
COAXIAL CABLE A S SEM.
BLIES 5 8 1·581 2 12-ft. with
ASTR Opiated PL-259's o n
b o th ends. $6.34
581 -5820 20-ft with ASTR O ·
plated PL-259's on one e nd
an d SPADE L UG S O N
O THER END. $6.30
5 18·582 0 · 2 2 0-ft . wi t h
ASTROpiated PL-259' . o n
both ends. $7.36
5 81 -585 0 50-ft. with ASTR O
plated PL-259's on both ends.
$ 1 1.20
581 -5875 75-ft . with ASTRO 
plated PL-259's on both en ds.
$14.00
58 1 ·58 100 100 -ft. with
ASTROpiated PL-259's on
b o th ends. $ 16.10

8 3-5 SP -385

U G -2 74

57 1'i· 10~385

UG-914
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UG-8 8
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Bi
Frt'quenc¥ bndstMHll

Po...... ,- 2; - sa. '00-Ran2e 200- ""'-Table 1 '" so tas '''' 500 ' 000

STANDARD s ""dll ~ 5A ;H 5C 50 5E
10 ....att, WA we "'c "'0 toe

ELEMENTS 25 Wiltt~ 25A 2-" n '5C '50 2'iE
(CATALOG 50 waUs SO H 50A .lOll 50C SOD 50E

100 walts 'OOH ' OOA '000 ,,<XC '000 'OOENUMBERS) 250 watts 250H 250A 2508 150C 2500 2S0E
500 wall , .lOOK 500A 5000 500<: 5000 500~

1000 wan, llXXJH toooe """'0 1000<: '0000 """'E
1500 watts 25(JOH
5000 Wiltts SOOOH

Table 2 1 wall Cal. No. 2.5 w aIlS C I I. "'-10•

LOW· """00 MH , ceo-t bO-BO MHz oeo-z
POWER

80-95 MHz 000' 80-95 MHz 000-'
95·125 MHz 09.1-1 95-150 MHz 0'15·1

ElEMENTS 11(l.lbOMHz 110-1 150-250 MHz 150-2
150-250 MHz 150-1 ]I)(J..JOO MHz 20m
200-]00 MHz zoo- 251H50MH, 250-1
275·450 MHz 275-1 41JO.-B50MHz ....,
415-850 MHz 425 ·1 800-950 MHz eoo-a
800-950 MHz eoo-,

J

SER IES 5tH - PACKAG ED C ABL E A SSEMBLIES
All popular lenl:ths are now avai lable in your choice of RG 8/U or R G
58/U type lo w loss poly fo a m dielectric cable. Installed PL-259 connec
tors are AS TROpiated - Amphenol's new non ·tamishing f inish - w hich
h as all the ad van t ages of precious metal plus more h e at . corrosion and
abrasion re sist ors that silver ever had! The se c ab le assemblies are idea l fo r
C B, h am radio and other communtcaucns antenna installations a nd the y
are rea dy f o r im m ediate use.

UG-306

8~77-381'i

UG-273

~\
~1'l:239

~A
UG-290

".- ...
' t~ .:

•

,-

S0239SH

I

UG-255

Rec . Freq.

•

575_102_385

BNC(F) TO UHF (M) ADAP
TER 31 ·028-385 UG·27 3
Ada pts any BNC plu g t o any
UHF lack. $2.3 9
PU SH-ON 83 ·1 SP · 385
83-5SP·38 5 F ea t u res an u n 
threaded . sp ringy shell to push
fi t on female connectors.
$2.2 7
LIGHTNIN G ARRESTOR
575·105·385 Eliminates static
build-up f rom ante nna. Pro
tects your valuab le e quip m en t
a ga i nst li ghtn ing d a m age.
$4.80
BNC PLUG 3 1 -0 0 2·385 UG
88 Commonly used for c o m
m un i c at.ione ant enna lead
cables. For RG 55/U & R G
5 8/U c ab les. $ 1. 59
BNC STRAIGHT ADAPTER
31-219-386 UG-914 1 9 / 3 2 "
long. allows length of cab les to
b e joi n ed . Mat e s wit h B N C
plugs. $ 2 .1 2
BNC PANEL RECEPTACLE
31-003-385 UG-290 Mounts
w i th 4 faste ne rs in 2 9 164 "
d iame t er h ole. $ 1.74

U6-1094

Xmit Freq.

PRICE

SIlO
40
35
50
17
47
75

14'

Make/Model

BNC BULKHEAD RECEP
TACLE 31·221 -385 U6·1094
Mates with any B N C plu g .
R ecep tacle can be mounted
into p anels up to 104" th ick.
$1.25
BNC (M) TO UHF ( F) ADAP
TER 309-2900-385 U 6 -2 2 5
Adapts any B NC jac k to any
UHF p lug. $ 3.63
DOUBLE MATE ADAPTER
83-877-385 Both co u pling
ringS are fre e turn ing. Con
n ects 2 fe m ale com pone nts.
$2. 72
JACK ADPATER $1.95
57 5 -102-38 5 Ada p ts
83-1 SP-385 to Motorola t y p e
auto an ten n a jack or p in Jack.
PANEL RECEPTACLE
83·1R-385 S0239 Mounts
with 4 fll!ltene rs in 21/3 2"
diamete r h ole . $ 1.1 7
PANEL RECEPTA CLE
83·878.385 S0 2 3 9 SH Mo unts
in single 21 /32" diameter
hole . Knurled lo ck nuts pre
vent turning. $1. 59
BN C ANGLE ADAPTER
31-009-385 U6-306 A dap ts
any BN C plug fo r righ t angle
u.se. $ 4. 23
B NC TEE ADAPTER
31-008-385 U6-274 Adapts 2
BN C plugs to 3 1-0 03-385 o r
oth er female B NC type rece p
table . $ 4.56

Read RF Watts Directly.
0.45-2300 MH z, 1-10,000 watts + 5%, l ow Insertion
V 5WR -l05 .
Unequa lled eco nomy and flexibility : Buy o nly the
element(s) covering your present frequency and power
need s, add ext ra ranges later if your requiremen ts
expand.

SERIES 31 - BNC CONNECTORS
A mphenol's BNC con n e cto rs are small . lightweig,ht. w eatherpro of
connectors with bayonet action for q uick disco nnect applifica tions.

Sh e lls. coupling r ints and male contacts are accurately machined
from brass. S p r ingJ.,.a r e made of b eryllium copper. A ll parts in t um
are AST RO p la ted<B> t o give you connectors that ean ta k e constant
handling. high temperatures and re sist abrasion.

The indispensable
BIRD model 43
THRULlNE ®
Wattmeter

MODEL

"Elements flabte 1) 2-30 MHz
Elements [Table I) 25-1000 MHz
Elements (Table 2)

lor , 80M 5W
8080 QC·N (M) 25W
8085 QC-N(M) SO W
Minimonilor"

\ ~\'UmARC;uO;; tilE 0U@SIGNAL ~1t~~
\~ TWO METERS Motorola HT 220 Crystal "W2AU" BALUN ~_.,,:::
~ C~YSTALS IN STOCK I n Stock! T1IEAPPWOVEllLUOIM$ HAM ANDCOllllllEKIALBALU H1MTHE WOIlOTOOAY. .1 - '

TH...O V.......LUH ,.-.. "nI •• H' ... "'......__ 1 to 10 "'-
randard • Icom • Heathkit. Ken. Clegg. Regency. Wilson. VHF I " ". 11'1"'''''' '1'-" '''' ,.. '-" II

' ,.. , ... OLl . " '''''' " " .... .., . so,,, _. "." ~~..
Eng • Drake .And Otbers ! $4.50 @LifetimeGuarantee j =g[:~~'::""J.:::t':,~,.i;."",;:.:." """ O>l '"

• ••u '" "..,.,. ....,'" ."" "~'" _"""" _ 1M
'''' '~"'" eo.t. ..." _ '100' '" _ ,.. '''', """ .... ""_._ -

_ II, 'n '""''''' 00 till U 'OK",,..
.... ,~, " .." .. N fl....." " .. ,.._ or .........'" .."Tl4rf'll ,U_I IQ lASI••.

BIG SIGNALS DON'T JUST " ""EN 
GIVE YOUR ANTENN A A BR EAK,-,,,,_."_.lD. " _ _.. ..

" " ... "'_ ... " _, , .., ... " "-0•
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LOW PASS FILTERS FOR TRANSMITTERS
have four pi secUons for aharp cut ott belo w channel 2. and to
a ttenuate transmitter h armonics fallina In any TV channel and
hn band. 6 2 ohm. 5 0 -239 connectors bullt in.

DRAKE TV-6200-LP
200 watts t o 1>2 MHz. Ideal
tor lix m e ten . For operaOon
b el ow ii I mete u . u s e
T V ·3300·LP o r TV-42-LP.
Model N o. 160 9 Price ; .26.60

DRAKE TV-t2·LP Model No. 160&
u a tour section filt.e r deJ.1 &ned with 43.2 MHz cu t-oft and
eItremely hilh attenuation In all TV channels t or t.r....mlt ten
operaUna at 30 MHz and lower. R a ted 100 watts inp ut.. Price :
114.60

Match everything from %60 to %0

with the new %60-%0 MAr

JrtEW : n.o _ _ 1__ ........ 1M>
_ of. ul.~,"._. __
.. ... _ ... . Jk__ .....
_ __ _ =*"" . • fron. pMOI _
_ "_. bd d __ ,_

-. $o _ ..._0""'60-10n0_
T_, U·• • 1,"' •• $299.~

• eo.." ""''''1 3.2 · 30 m<· ··l _
· e.t-. lZ p,,'''b Oll to i....
• 50-239 _,iOftllIO Ir i.,..
• R....._ ..,.. "'_
• 3000 \001.~it'" 'POCi"'l
• Toppocl lnd "",
• CO'....i rood til",
• T ' W. 5" 11 . BOO D.• W.Oghl : S lbo.

$1$9.1$0

DRAKE TV· 3 300·LP
1 00 watts maIo b elo w 30
MHz. Attenuation better t han
80 dB above 4 1 MHz. Helps
TV I-t Interference. u well U
TV tront...nd problema- Price :
.26.60 Modd No. 1608

Drake TV_300_H P
Model No. 16 03
For 300 ohm twln le ad
Price: . 10.60

r_of __ ...........__ k ?

E..., k_ .......... .- -.. ......-...

10< ..... "",'-<1_. So .. ltl .... O"'l ,"" w', D.ool .. I w._.

DRAKE TVI FILTERS Hiah Paa FUten fo r T V Seu
provide mOn! \han 40 dB iilttenuaUon at ~2 MHz and lower.
Proteet \he TV ut from amateur hansmltten 6-160 meten.

II omplo l_ ' OIl ',. 'h inki"'l of buying d_ .>"' .... j .., 01 ....' 1000 10 ,ZOO ...ono ""\pUt,

'0 '~"'. you'.. b<lvin~ t ho w'''''II amplif."

c.... Nt.. Su,," ' A",p;, .weepng "'. count", -.."'" h It , 'ho OonT,,,,,
"-mplth... ";11 doh_ ' 0 .ho .......... lou lj>U' ""'_'I , , 0_ ",""proeM"" ,... .. i""".
~_.

Tho "'po< Amp full 2000 ...n. P,E,P , input on SSR, ond 1000 ...,,. DC OIl CW, RTTV
Of SSTY 1110·,0 me ma._..,.._.
Tho s.- ....... _ ,_to _ pmI,... _ . ooIod "",.__.... _ ........~.....'" TVI

-~
Tho -. of our ........._ . 1ht _ """"". is . __dulV. ootl__........ ....h...._..,~.
... ........... ..... · . 11 A "" kl.... _ . "' .......... _ --. ........ ....--.......,......n._.. DoooT_ ~_, _ _ •.,., _¥, It> __ "'1<81-' TMt',
..., "Y-I< o.nT_~ " ,••pl;" __.... $0119.50.

NOW A 'L..AllL£ .... THsn8' FOfl $574.50

SUPERAMP
from Den7101L

The 80·10 S"~mGteher
_ __ .... 80"""""" l O_ . _ llOO .. ' .E.P,ond ...._ _S2...... ., to • ..-.... ......._

Read forward
and reflected
watts at the
same time

Drake TV-7~HP

Model No. 1610
For 7~ ohm TV coaxial
cable : TV type
connectol"l installed
Price; 113.2~



add, 0"'" ~ha~~ p,olection to
your ro..e, supplies. IS VOC mn 9.95
12 Yoll - po..er . upply ""ub lo,
",rd .. nit fold back current
Iimi t in~ 8.95
n~" <"'mm~rda l d Uly 30 amp
12 VOC ,c~u la ted pO"'cr , ul' Ply
w/~a", . w/foldbad.; cu",'nl lnrnt-
m~ and o. cr v"lt~~" p",t"",ion
wired and teSlcd 239.95

'imila , to PAI44/l 5 kil except
25... oul •. . 49.95
<imilu lo PA144/ 15 for 220 MH z 39.95
PO"'el amp ~ similar 10 PA144/1 5
e ~ ce pl lOw and 4 32 MilT . 49.95
10" m - 140w 01.11 _ 2 mele l
amp f~ct,,1y ",'i,ed.nd I....ted 179.95
3(ho.. In - 140w OUI _ 2 meter
.mp f.ctory ..ired.nd lested 159.05

repealer - 15 ...·. n - 2 mele r -
f.<·lory ... ired and rested , 695.95
repe;llC ' 15 " 'all - no MHz -
factory ... ired and lesled 695 .95
r...pealer - 10 wall _ 4)2 MHz -
faCloly ...'ired and lesled 749.95
2 <Mle,. 600 KHz spaced duple u r.
..ued and tuned to frequency 399.95
no MHI duple""" . .. ir..:l l nd
l uned 10 frequency . 399. 95

OTHER PRODUCTS BY VHF E/liGINEERING

Rna Kil 10 metel RF front end 10.7 MHz
oulpUI . 12.50

Rf50 Kit 6 metcr R F flonl end 10,7 Mi ll
OUl PUI 12.50

Rfl44D Kil 2 meter RF f, on t end 10.7 MHl
oUl pul 17.50

RF2 200 Kil 220 MH z RF fronl end 10.7 MHl
oUl pul 17.50

RF4 32 Kil 432 MH z RF front end 10.7 MHz

io'f~ Hl iF ;....du~ include• .2
27.50

11' 10.71' Kil
pole tt}SI.u fillel 27.50

I'M455 Kil 455 Kill If staSe plu. I'.\.t
delector 17.50

"S2 Kil auodio . nd "luekh bo.,d 15.00

TX43211 KIl. transm illel e \ cll ~ r 432 Mil l 39.95
TX4 3211 Wfl ..me as abo"" - fa ...tory ""red

Jnd te<led 59,95
TXl50 Kil .\Oll milll"·al1. complele 2

melellta"'m il1~ '.10,,, ...rySial and m,kc 19 ,95

PS3A Kil

PA144 /25 Kil

PAn O/ 15 Kit
PA4321J O Kit

PA140/1 0

I'AI40f JO

O.vP.

PS 3011

DPLX220

.::.1:;........\,;,;".

RPTI44

RPT220

,1 RPT4 32

DPLXI44

RECEIVERS

T he Synthesizer II is a t wo m et er frequency synthe
sizer . Freq uenc y is adj ustable in 5 k Hz steps from
140 .00 MHz to 149 .9 9 5 MHz with its d igital read out
t h wnb whe el switchin g. Transmit o ffse ts a re d ig itally
programmed o n a diode mat ri x , and can renae from
10 kH z to 10 MH z. No ad d itional com p onents are
n e ce ssar y !
Kit $1 69 .95 Wired a nd tested$2 39 .95

REPEATERS

TRANSCEIVERS

TRAj\l;S~ITIERS

POWER SUPPLI ES

CDI Kil 10 d llUlne l r~ceive xlal deck
wI diode , .. il cllin~ 6.95

CO2 Kit to channel xrmr deck .../S.... ilc h
. nd I,immer. 14,95

SYNTHESIZERS CD·) Kit UIII' .ersion of CD·1 d......k . needed
for 4 32 rnulli-channel opela lion•. 12,95

COIU Kil "'mplete COR with ) "'<'(,Ind and

--.. 3 minule lime.. . . 1995•
SO Kil 10 ~hannel auto-san ada pIe,

• fOI RX ";Ih priOl"i lY. 19.95
Cr ysu l, ... ... IIu ck moSI "'pea l~' and 11m·

WA LKIE T ALKIES ple\ pairs fro m 146 .ll-147.0 (each) 5.00
("A'ED Kil 159 bn. r,""ld prOflu m....ble. code-, iden li,,"", ""ilh bu ~l-In "luekh I.il, and 10 limen 39.95
("AI D . "" i~d and le.red. nol protfummed 54.95
O \'lD _ .ued and tesled. p,,,,n mm..:l 59.95
\1I,..opoone 2.000 ohm d)·nam,c mike ... nh

P T.T. and coil COld 9.95

POW ER AMPLIFIERS

8.50

29,95

79,95

49,95

29.9 5

49 ,95

94.9 S

79.95

39.95

59,95

74.95

59.95

74,95

114.95

59,9 5

5995

69.95

114 95

6995

12995

149 95

TO.

TO.
TBA
TBA

465.95

465.95

5 15.95

169.95
239.95

129 .95
29.95
5.95

8.95

....h~'---ens·neer.ns
TH E WORLD'S MOST COMPLFTE LINE OF YHF·FM KITS AND EQUIPMENT

2 mele" 2"'·. 4 chan",," hand
held "eei..,., ..i1h Cfys~b for
146.52 simple\. . . . .
ball~l y pack . 12 VO(', '" Imp.
ballely cN"", . . .
2 melel . ...'il h male IlSC con
""clor

2 llIeler synlhe,ilu , transmit offsets
programmable from 100 x ue . 10
Mil l . t Mars offsets wlth opliunal
ad.pl~rs, . •
same as above. wired and le.r ed

RX I44C W/T.

RX28C

RX220CKil

Rxc r

RX4 3X KJl

RPT28 xu
RPT28

RX22 0C vtr

RPT432 en

RI'"T50 Kil
RI'"T50
RI'"T I44 Kil

RPT220 Kil

RXI 44( Kil

RX50C Kit

repealer - 10 meter •
repeale, - 10 me l~' , ..ued '"
telted .
"pealer - 6 meIer. .,
~pealel - 6 meree. " 'ired "- tet led
"pellel _ 2 meIer _ 15.. 
comple l~ f leu ","yota lt) . ,
repealel - 220 MHI - 15.... 
co mplele (leu ","yttalt) . ,
"pealel - 10 ..... n _ 432 MHI
( Ie... C1 ymlt)

T RX 144 Kil case and all compo nents 10 build
IS ... n 10 channel scanni", 2
mel~r t ,an"", i..,., f leu milr.e and
ttY" lb) . 2 19.95

TRX 220 Kit . same as abo..,. excepl fo, 220 MHz 219.95
T RX 4 32 Kit . lame as above excepl 10 walt and

432MIl z . . ..• . , . 254 .95

SYN II

SYN II Kit

NICAO
N1CAO .
R"bb<ol O"ck .

HT 1448 KIl.

28· 35 MHz I'M rc«i~el with 2
I'OIe 10.7 MHz cl y" . ) filler
30-60 MHz rev, w/2 pole 10 .7
MHz cry,ta l fille r . .
140·170 MH z Ie" w/2 pole
10.7 MH z c. y sl~l fille r . .
\ame as above - radmy ",ired
~ nd lested . . . . .
210·240 MH z IcY' ....'/2 pole
10.7 '-1Hz <.:ryll... l filte r
WM as above - rKlDry wired
. nd tCiled . . . . • • . •
432 MH z ..:..., . '/1 pole 10.7
MHz .;ryu.o l fi lter
.,"".....y filler rOI abo..c rca i....'
km ~i\fl 70d B .dj.attn t cha nnel
, e lCCllon •

TXI4~ B t> ll tr.n,,"ill...r ", ...II ... r 1 "'~11
2 m,:l~rs .

TX l44B WIT. J;lme ao~bo~... r~"' I "' y ""cd
~nd ' ~,, ~d

TX220B Kll l r~n""l licr eH~ler 1 " ~1l
220 ~1I1

TX 220 11 WIl . "'''''' ~,~bove - f~ cwr~ " ired
~ nd IC'I<'d

PA250 111 Kil 2 melcr powel amp _ kil I .... in
- 25.. oul willt .....lid sla t~ swik h·
in ~, a~. connecton

I' A250! H WIT same as abo ve - fact"'y ... ir,-4
and I~ Sled . . ..

P,,401 0H Kil . 2 melel po"er am p 10... in 
40w OUI - reb y ""i lch.in~ .

P,,<40I OH Wfl . " me auoove - faetoty"ired
and I ~Sled • . .

1'.-\14411 5 Kn . 2 mele, po..~ramp _ I ... in 
15.... oul - ,",osCI"". con""eto"
and ".-ilchl'"

PS15C Kil 15 amp _ 12 ....11 '"ulated
po..er ' upply "" case. ../ fo ld"'ack
curren l limil inJ!: and o~e""hatt~

rroleclion
PS15C WIT ... m~ as abo 'e _ fa...lolY"Ir..:l

and lelled ..
PS25C Kil 25 amp - 12 . oll leJ!: ulo led

P',,,'e, supply w l "",~ . wff"ld ·b~ck

currenl Iimi ljn~ ~nd o 'e r ~o ll a _e

protection ,
PS25C WIT ...n", a' ~bo'e _ faclory wi,,'d

and le,'ed

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II
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Hold it!M . 0"," "' sse w"o <0, ..
two low cost twins. ICO:'f'S new portable IC·202 a1)d IC·502 put it witbin
your reach ",be r","er you are. You can take it with you to the h ill lop, tbe
hi j(hwoya. or the beach, Three portable walts PEP on two meters or . i.!

Hell" , DX ~ The ICOM q uality and excellent '"'-'eeirer eharacteri.tics ofthi.
pa ir make buiky ronveTters and low band rig. ullnece....ry {or ge tting
started in SSB-VHF, You just add your linear amp , if you wish, connect to
the antenna, and OX' Wit b the 202 you may ta lk through OSCAR VI and
VII' Even tran.eei'·e with an "up" r""ei" ing conrerter~ The IC.502, s imi
larly, makes use of"i. meu, rs in wsy" that you would ha >e a lway. liked but
could never have before , In fad, there are "" many t hin!r" to try, irs like
opening a new band .

Take hold o{Singie Side Band, Take hold of "orne excitement. Take two.

R IIICOMI

IC-245 T ransce iver
The V FO Revolution goes mobile with the uniqua, ICOM developed
LSI sy nthesizer with 4 digit LED readout. Th e IC ·245 offer. the
most for mobile on th .. market . The easy to use tuning knob mOlle.
a cc ura t el y ove, 50 d e t ent steps and assures excellent control as
easily as steering t ha vehicle. With its opt ional adapter, the IC-24 5
puts you into all moda operation o n 1 2 V DC p o w e r wi th a compact
dash -mounted r rensce tve r. In FM, the synthesizer command fre 
quency is displayed in 5 kHz steps from 14 6 to 148 MHz, a nd wi t h
t h e side ban d a da p ter the step rate d ro p s to 1 0 0 Hz f rom 1 44 t o
146 M Hz. For maximum re p ea t er fl ex ibi l itY , t h e tra n sm it a nd
r ece i..... f requencies are independently p rogrammable on any secare
t ion. T h e IC ·24 5 even cernes equipped wi th a multiple pin Mol e x
conn ector for re m o t e control. T h e IC -24 5 is a prOduct of tha
revo lu t ion in V FO des ig n , f rom its new style fron t panel , to its
excellen t mechanical rigidity and Large S cale Integrated Circuitry.
Your IC -24 5 w ill give you t he most fo r mobile. $499 .00

Now 0'5 Crystal Clear
Yes. now [COM helps you .1"", dur of alleh.. h aSliles of channel crystal•. The new
IC22S ,. the same surprising radio you've come 10 know Md Jove ... th.. IC-22A.
ncel'l t haI tt i. lorally crystal inde J)e ndent . Ze ro "<vota l". Solid slate e ngineering
enables you to program 23 channels of your c hoice without ..... iting. Now 1M
ICOM pE'rfor mance you've demanded comes with Ihe convenience y<Ju've wanl"tl,
wtth you. new l e·Z2S. !'Tin: $289. 00

T HE NEW IC O M 4 MEG , MULT I-MODE, 2 MET ER RADIO - IC
211
ICOM introducas the first of a great new wave o f amateur ra d io s,
w ith new styling, new versa tility , new integration of fun ctions.
You've never before laid evee on a ra d io uke t h e IC ·2 1 1, but you'll
r eco gn ize wha t you've go t when you fi rst turn the single-knob
f requency c o n tro l on this c o m p ac t new model. The IC -21 1 is fully
s y nthe5ized in 10 0 Hz or 5 kHz steps, with duel t rac k ing , optically
coupled VFOs displayed by seven-segment LED re a d o uts, provid ing
any ap l it , The IC -211 ro ils th rough 4 megahertz as easily as a
b rea ker t h ro u g h t h e surf . With its un ique ICOM de..... lo p e d LS I
syn t hesizer , t he IC-211 is now the best " d o ell8ryth ing" radio fo r 2
meters, w ith F M , u s e, u s e and CW operation. $749.00
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MODEL 102

NPC" A..,,, "''''.t.d
POw" S""p ly
Solid S l.t•. 0 ..01
Ovo, loo<l ",onetion,

MDDEL1D3R

, " ....p
'6V""
12 ~ ..,n
~,OOO uf
.VRMS
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Sh,,,"'OQwmon, 3 'bt
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"'PC t ,75 A",p
Po.... SuPP'. ·
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f _llQlll $IlefIIty .. lXItIWI'l•
1 "'l "~ _ AC Ia 12 _

OC 11k.lly sull~d lor most
.lllIl"-"lI.... IllClud''''l 8·track SI""'. IIt.o'g.......... e.- ..- and
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POWER SUPPLY

F.- ......... ..~.
"'0'1$""", AC 11I12.-11II..

DC 2 ~ ... no.. = . ..... _ E"*" IfIl'lII' 10 -.r C8
radio. c.. 8---nD:ca.".CISRllI. pUyar " C* radoo • • IIt-e.-c.... .... c..-..-'f... l ..... ,
0."..., _ l .... lOO<Il
0..0,..,. _ IF.,. lOO<I '
f ....... C _
_ ,f"' load l_ e--cu.o ...-....",
e- 3" 1"1 ' . ' ,WI ' S", 10) $I' "

"'<>del 6 12
~ ....... Con• ..-,...

N~ 612 COIIVens 6 von
"",""v, ground or 12 O'(Nt
POS,I,.' 1l'0IIIId tltert,cal
SYSl~ms 1012 . olt neoa
I've g '.U "~ op~,aliQo

P'DVldu lull 3 omp con·
1,I1UO"S lIo"e, Tne 111
up~.s ..e SOI"IiD" 1o,
11IS1lI1I,"'l c.. '''''lOS, stereo
IIId cassrne UlH!~
10 vehICles ...,It.16 ovn ""9
,I,ve g'oul1d or 12 •• 11
PQSI1I"" lI'ound ............
Cno' .... ..' ..1. 3-- IWl ' S
$<1_ WOogt', • Itr

MDDEL12V4

MODEL 612

ConY"" '15 volts AC to 13 6 vIIIts llC • 200 m,t lll'Olb . HIndi.. 2.5
"mp$ Cont,flYOIlS and 4 amps ma• . Ideally liu,tl'd tor aWlltau""s
_~..., luTland OC stabolity ilI~ iITlpOfWlI SlIC!l as C8 "'U1sn,,"",".
small Haom ,ad", " .......tler. IIId hiQll QUlIhty e9'! '''ad< c.. Steleos
can ilso beused III "1Ck1H:lwQl! 12 ovn Clr bath!""

,'~''''''
'3 "'2 VOC
~m'
2mYRMS
~~
2S "mp
. ..mp

" -,"I 'S ,0' s_....... .1M

, .~oc ...
'30 ) VOC
~..
~'"~ RMS

".

.............
'3' 3VOC'oo ...v
'O mV R"'S

NP C 6 Am.. PO".' $uoply
"'eQY loted
So-I;d S••••. Ouol
o.-...Io.d P , p ' ee. ;o n .

MDDEL104R
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_If C8 ....._ ..S 001 -,
_crQffa__

.............
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l m v RM S
~~.-...-,,-
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MODEL 107

ALSO! A... lMH ..
13 HM • _ 'h ....'K ,.".............. ,=::'.. 8:',_...-A.__

C... 3' " ., ••- ,WI . S' .

Conotlr1s 115 _ AC 10 136.o11S
DC ...20l1 mllh•• lIs H'ndles 4
_ C1IIIInJlIUS and 6 _ ...

IdeIIt\' StII1ed lOr appIotal_ "'-
• • OC Illllllry . ; ~.. IlICII as C8 I . a '"". ...... Hal

.-••_1"" . .... ..,. CIUIIiPY ......iCl< car _ ... CMIlI_ III
IlO.lH:fIaf9r '2 """ car__

- =-=;1 _,
T,_R _
C_c.. 1 ....
C....._l_
C_f__

CaM 3 " .. . ~ ,W, • •

MAAINE &- AV

""'C 2. !> ""'" Rev-'.'''' P"""., $u.,.,'"
Solid St• •• . SI>o.' C " c u " P.",.......

0........' v_ 13 . 2VOC
l,,,,,/l_ "-0__ liO mV
RiO"" ><00.. smv R",S
T,",._ I'K""".. 2O .Se<
Cu",", Con"n""". '0 .....0
Cu"'"' lim" l1l"mo
0 ...,.01t0~ P,ofecho" ".S ~

t"",m o'O"'lOod '80 f
Co••" ... . 1"1 . 9"I WI ' ~W' 1'" Sh'oo,ng We"J"'

NPC t 2 ·t , S Soh. 5 , ••• 'n••, •• , . 2 00 W .
Poro llol Connection 1o , I-lio/> ... Po ..... up.o 350 W

Cooverts 12 ¥<Hts llC to '1, voIlS AC (0' 60 HI output. 200 warn COI" ,n·
fJOO5 ",",,"1"'" w,,~ 11""' ~"' "II to NO ,,"ns All s,llcon sem'COndllC'
to,s assu ', ~I~~ rel'ab ,lhy at ..t!S... ~ ambito ' lemperatu' es. T ~ ~

oulpul volta~~ IS a Squ.. ~ " .. ~ 'h~ "" t,t" '5 nOI I e<:om m~nded

wl\ef ~ h'oh lIanstenlS i1f ~ flOlto tMe
The 12-11, alllNIos \'OIl 10 AC _ cur,.... 111 \'010' toat. Clr , IrUC~,
ClIftIIl"', house u.,I• . CI _ W,II werato smoll _ .,.
ances , T.V.. lland loeM S. ~lecl"C slla'•. AC 'adios. and Iog" IS WI'"'"
~ 'al"'ll. BuoM'111 _ _ protee:l"'"

Cose ' W' I"I" " I W" ~'" ,0, S",_ _ ", 1'...

MODEL1ZHM4

funcoon!; SIIenll"; c:onver\lng liS """' N:. III 12 .oIlS DC, 4 Il"'PI
alll1".IClII. 6 ~ ERiOles iI¥l"t to """'" C8 ,;Do, c.. 8-lriCl<
cortr _ ~ or c.. ,. in I ...... or """'"
(;onto Cu'..-tf ... l _, p
","-,V_I"",L_ I '6V .
o..lpu'_ lfUIIl_ ) ' 2 V .....
F_oftg C_ 'o.ooouf
_ lf uO l _ , 5 v RMS
s-. Cot_ Pt_ n 8<_..

CaM 3" ' .. , .... '''' .5'' to, SftoI>I>on9-..-.. 5...

MODEL 12-115

NPC 25 A"'" R-.~, Po_ SU V .·W.y P'o,..,''''Ou,,,... \,'0''-''''' C ."....., .
ExN~_-"~I'~_ACIII136_ DC 200
..1lr.OOIIS '0 _ QIIlIh - , 25 _ _ AI solid $WI fu..'"

Ilual cwr" --...~ .-.cI ....nqI PI.....· kIeaIIy """"
b QPef3IlnIJ ...... _ ,_1IId _ ~ .. I'\U _ ... alia
E.<CdIenI bendI _ """"" b -... .-.cI !IlfYlOII\llll _lo carr.
I'IC3toons~

MDDEL109R

$39.95
$41.95
$49.95
$69.95
$79.95
$99.95

$149.95

' Oy O<: , ..
130 V RMS
"5~ RMS

~ ..
~"-

•

............
13 6 3VDC
~m.

~mV .....S

, J-_.-_..•,
o

'OJR
" 13HM4
I 04R
12/11 5
I08R
l 08RM
100R

.. " bC , ..
It5 V RMS
'00 V RMS
~ ..
~ ..

ELECTRON ICS

NET PRI CE
$19.95
$20.50
524.95
$27.95
$28.95
529.95

• • -- , •

• Ql [,-I ---_.--- 0'-

• r f .. - ...- ..,........ - - -0 0 -- -, .~-

-~ --...~-. _." •. " •

- _.'"

OUfpouly_ 1"0 l_l
Ouf"""V_lfu"l.....)
f '..,.......cy l.... l ..... ,
f ,..,.......cy IFul L_,
_ C........""""-_.
P.._Connecl.....

NP C \2 Amp R. gul.'''''
P" ... , Su ppl y ,

Solid 5 ' ... .
3,w.y P, o ' ee ' '''',

Cu ,,." . M. ....

".'C'"0."..., _ ' 3 ~ fYOC
l _ l _ 1l0 ; u 20 m.
__ 2mY .....S
T,__~ : _ 2O..see

c...,_c... .... • .....c...,_ ,_ ,~ "'"'"

euo,_ f_ ' 2S ","",0-_"'_ , .~ V ' S V
CaM •• t 7 tWI . S'~-I '" 51 " ",""-" ' S ...

"'LSO IL BL E AS "'OOEL TOBRA
WIT HO UT ET ER AND OliE llliOL T AGE
~ROTECTIO"'.

Ihlsllea"l'dIlty ...... quooIty convtrts 11~ volTs.t.C 10 136 _ DC
, 200 ....1_. 8 amps tonl".,WS, 12 _ ilia. All solid sI"",
feat"," dual Cll"enl ~IDId .-.cI """"volIage 11"'1«:11"" IGelII!y
s-rtell b -"""II mobolo _ radoo 2 .- ,uu1J·SSB tans
~s .. I'\U ...... 0' alia can IIso be used 10 11' IHfW9t 12
",*c.._11$

o

MDDEL1DBRM

MODEL
12V4
600
102
6'2
107
12 HM 4

HAM AAOIO I
MOBILE
COMMUNICATIONS



54.9 5
2 1.95
32 .95
29.95
2 t .95
2 1.95
32.95
13.9 5
32.95
32 .95

2 1.95
32.95
24.9 5

A 144·7
A 144-11
A430-t 1

•

VHF/UHF BEAMS
A50·3 s 32.95
A50-5 49.95
A50-6 69.95
A50·10 99.95
AMATEUR FM ANTENNAS
A 1474 s 19.95 AF M-44D
A1 47-11 29.95 AR-2
A1 47-20 T 54.95 AR -6
A 147-22 84.95 AR-25
A220-7 21 .95 AR-220
A220·11 27.95 AR-450
A449-6 21 .95 ARX·2
A449-11 27.95 ARX-2 K
AFM -4D 59.95 AR X-220
AFM-24D 57.95 AR X-450

..~

..0 --1'"
~

"

""'_ll'.." ....."

" 1>&_31"
I U. ,......_.=
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•.....'"
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",m,wot. II ".n".' ,"" " ,
II ....,,,,,t ""'. h"" onI.
" II .l......, L "'." " m ... only

.. ,
","·m,.
n

.. ' ....TK,
~" ."" ,
~,,'-v ,.K,

"0'."".......'"

2 METER
ANTENNAS

,... ..... , 220 ..... . .. MH. _
_'No A'" , AI" 11 "nil 11 U ,lIl 11 <><0«..'''''' """''', ""'" --, p, ,,,, - .,.,.
[ "''' '0' ;'''' ~ ,. " . c. 20 ,10m..,
E",mo"" r " " " "x·.." .... "x_'2O •• o x-nO •• "x.. '" 0$

_ l "'lt+>, se ,.. " 10 2" 51" '_",H_
140 • .' 0 " ,'40 •• 0 '"-240 "$ Ox K""'" ' $

~", • • • a F,..... ......e...
fwd G.,e 11 d6 '3 dB 13d" IJ dB 100 0;,1 "XK_1llO ' 011,95 OXK-200 • • 0 ......., '$
f l" ~",c ~. ... • • ." '_'52-ohm ,,"'''' ,,~-'"~ '2.lI5 "X_211 N " $ "~""N .....
."", lobo •

\I __d"" B,,,,",

\I ",,, . 0' .. " " "
1",£1.1 " X·",," •• " x·"", •• "~.,,,," '$

5WR ' f "u " ", I '" , lto I I to 1

" """' Num<..........." .....
................. Wollo
W .... . _ .. "

......_" ."v'", ,"C" ."" . tan"'-'" of <Om,,"""" '" Vll... " " .. com_
mun"," -., oow ' " ' fo, ....... "";,ol "".n.." ""."'" ' 00' "'0 .
....., ..._ L, ,," .. 'ow.. _ m"",,''''_ ''" ......,,,,, ., ,... w "''''
.,~, " ohm ,....... PL-' " ""'..."'..,
"'",,"LNum", '''7.'' A_l"_'""","/l.<>o""., ,,. ",'-...," " "i ' O"
W.O.., ", ..01"" "bo., TO" a lb ,,"

G oI" B .., '. d B """ .... ~ _m ,. .
W,"d " , ." "
.-...,"" "'... "0-,,, "'_"'

LlgM,.'. lght yot 'Vl<ll'<d, 'h,> . n""'n". "" • • 3/16" n . D. • ~lid
alUm ln"m e l~m~n's ...I' h 5/ 16"' ,-~nler """U""" mo" nW on h<-..y
du'y rOTm~d hr ..'ke'. . """m. . ... 1"'"nd 1/K'" <1 . 11 , a l" m 'num
lub;ng. M••t mu"n'" 01 I I, " lor m.'" . Iu m inu m hove .dju."'ble
0- 001.. for"p to 1-1/2'" O . D. mas". They con h<- mounled
fOT 00""'0,"1 or ......' c . 1 pol . r"aUo " . eumpl.t<' ,"st ructlon"
,.c1Lld~ ds'" "" 2 meter "M ..,..,at., open"'"o .

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

o t V n'HOO Go,. , .......... " ,...o1f ..... ""'*"' ...
........ "'''' , 4< ., ""'" ,_ I"L-". , loW ...-" Of -..
..... wi'" , ., SWJl ..,<ory ._"' y '" "' ,_ • motor
partI..........blod, .., .,<t .." ..". U k. ' " ' m'" '"'"'" ""'-
,. "'" ,.... .11 ""'"' .,.. .., ....... """''''''..,

'_f" T"IS' ,"" dB Col" Ton . Iomon'" ""~..,,.., pol.~..'",n f.. Low
'"" "'......... " ••,"~" '...,,,,,oJ ""Lori..t,,", '0' ~M "'..,., •. ~"," ,w.'" , .m" • dB," a .."." de......'" _ <'0 1:lO" ,~ , to L.... lon. ..,
. ...."', , ." ohm B ; M. ",. On"", ._,. p L_'''' '''""''''''''
.... 'wo " F II""•

"" '_2<>1' 100 _ "" MH., l OOIJ ....,,~ ... ,"" . ... , .. ... "

HIGH PERFORMANCE
VHF YAGIS

0."0 ' " ' C' ''' O "' . "'" ""'L" O.. "".,,""' .., "'ou,,,,'. """',••m_' .......,.. .nd m"""',,,• • fo. 'wo ...." u LLy "".n'" Y......... 3 dB ~..n
""'. 'h. ~'." "'"...

• ., " 0 " u. to • dB Go'" '> w."" ",,.,,. 0.."" "''''''''' ,......
, <7 ..... _ ,,- ,....". _ ,"', ' ". " ...,,,,,, .... _ • dB pi..
I !IO" _ . dB " ,,"- "" oom f_ " /"1. ,,. """""''''•. ~a<.oga ,." ,
"""'p"" d''''''' .,... .. ""","u"" ....... , ......... "'" oJ, . "" ..
V"' I<", "",...." , not ""pplLed

........D .., _1>0 ....., 1000 w"," , ...""' .... , ...... "

......_,<0 no . '" "H>. 1000 ......., "'od ._ '"' ''' "

...... _..0 uti _..,., "K~ 1000 wol", W1.od .... I " .. tl

D ·.<>WO~ P.C. no• .,.. 01...,., "n .I . m",,' . .... ' ,,, , mot. , ~.. "...
'wo ~"' _ll ."". w it• • """ .....u, mou"t ; "~ -.n. "",.c" ........ 'M
oIl .._ .... Vo........ • "n to dB, ~ B ..,,,, " oB, ' . POW" ".mw,."
" ., d;.....,'''''. " ' " ..." .'0", 'om _ ,"" ...._, woo_"" ''''.. ' ' 0. '" " ..
w<.. ~L-=S'''n"

,U""'" " •• " ...... , 1000 w" ", w;od • .- •. , .... "

Tile . (.o nd. rd QI <Qml"'r;'Q" 'n ' m o teu r VHFll' HF <o m m un '<'"
li"". Cu.h Cron Y'~; ' <o m b; , ""1t o ut ,..,rlo.mon<"" " , d r"I ;.
b ilL<} with opurnu m .1'0 rOT ~.se ~r a •• • mh';'.nO mounl;', ,'I
y,,"r • •te .

Se"·I",, ," ... ;,dud.,. ~ II ....·. " R",," ' M.\ch ro. d ; t<~' 1 ' , 2 ohm
ooaxl.1 f.<d with a s"'nw Td PL· 2"~ hili"". All _ ' . m" " ,,, nr<
.,,"cod.l.2 w••• le"",h .nd ta""rod for Lmpru,f'd b.t'hlwldlh.

112"'

15"'

39"'

I•
~
l
•

4 lb• .,
3 tb• .,
3 lb• .,

MH z,

MHz,

MH z,

CONVERSIO N KITARX·2 K

'0'
MAXIMUM

PERFOR MANCE

'"VALUE

,.-
RINGO

RANGER
for FM

""",,pt_ 3.'_0' 5 " ...,.." 6 .',,,,,,,.,, 10"''''''0'

"- ~
'W; A50 5 A50 6 M OIO

~l~,h 0 " " "lO<>9O" E' II I " I I I" 11 7" ,'1"
Tv'" All<It u' 0 I' 6" " ra
. "". G.; " 1.5dB 9.o dB 11.5 "B 13 ee
fiB A.oo "" ." ." ."
W.....' "" II' .. 18'.. n,"

Omnidirectional

Cusll Craft has created another fir.t by making the
world'. most pop~lar 2 meter ant.>nna twiee "" good.
The new Ringo RanJrCr is developed from the basic
AR-2 ,,'ith tllree half wave. in pllase and a one eiglltll
wavo matching . t ub. Ringo RanJrCr ll'i"e. an extremely
low anile of radiat ion for better .ign"l ""vemlre. It is
t~nable over a broad frequency rallJr<' and IJCrfectly
matehed to 52 ohm coax,

ARX·2 , 131_160

.lRX·220, 220-225

.lRX· 450. 435·450

GAIN

BASE STATION

ANTENNAS

Proven ,..Tlo,,,,.a,,,, from ",gK<'d. lull " [Le, ti me"'" be.mo.
Element opoclng> .nd ltmgtba havo be<m ",,~r"J1y e0lrl,.,ered to
K"' e be.t potte m , high [0""'....<1 gala, good Iront to ba<~ ,..\Ln
.ad brood l_u,,,,,y re .""".e.

Ilooma '''' . Q~ 8 ".n and elem<1l" an 3/4 " _ 5 / 8" , . 049 woll
• • • 011• • • ohrome !;nian alum ln"m tubing . The 3 on<! 5 ol"m"",
beam. hove I 3/s '·· I 1/4" boom• . notiond 10 <lement beam.
have 1 5/8" - I lIZ" OO<>m•• All b...cl<et& are ""8.1 p""o
fo<mod . I" m onaro . Bel"'" flai.head pIal<'<! ubolto are adJu"labl@
loe up to I .10" m"" on 3 a nd 5 ~lement . nd " . on ti.M J 0
~l.mom, _ m o. All model. may be mounu.<! roc ho<i,ontal or
,ertle.1 ""Iarl.."oo.
~~W f,"u"a Include adj .'table len gth elemen.. , klluwa" R<dd i
Match.nd wilt- In COOlX fitung for direct 52 ohm leed . The."
bea m. a re actor)" mori<od .nd au",, !;od wl'h In.''''«''''''' for
qUick ...embl,.

3 .5 . 6 ~ 10 IUMINTS

6 METER BEAMS

R,I,,,,",,,, .,. WO'o d'pol.,
•• R.f.",""" " wav, wh ip 0>0<1 os gain , t&nd. r<l by mony

m""""<ln",'..
Work full q Uiel inll' into more relJCale... and extend tile
radius of your direct eonl8<t. with tile now Ringo
Ranger.
You ean up date your pre,..,nt AR_2 Rinl(O willi tile
.impl0 addition of this extc"d., kit. The kit include.
tile phasing network and neces""ry etemenl oxle noions,
The only modllkations requ ind are easy to make saw
•lits in the top section of your antonna

4.5 dB' - 6 dB"



$69.95

SPECIFICAT IONS

MODEL
1015·A

ID EAL ron EVER Y TWO-WAY RA DI O
COMMUN ICATIONS NEED ...
CB operato rs . Amateur radio operators.
Police and fire vehicles . Ambulances and
emervncy vehicles. Taxis and truckers .
Marine pleasure and work boaa • Con'
st ructio n and demolition Crews . Industri
al communications . Security patrols .
Airport tower and ground crews . Re
mote broadcast and TV'camera crews '
Foresters and fire -watch units .

FOR BROADCAST·QUALITY TRANS
MISSION AND RECEPTION FOR BOTH
MOBILE UNITS AN D BASE STATIONS.

• Boorn·mounted "I""tret,capacitor miero
phon.. del Iv..,." studio-quality, undistorted
voice reproduction. Varia ble gain control
lets you adjust for optimum modulation.

- Cush ioned earcup lets you monitor in
privacy -- nO spea ker blare 10 disturb
othero. Blocks out environmental noi"".,
too, Made of unbreakable ASS plastic.

_ Headband self-adjust.< for comfortable
wear over long hours. Spring·flex hinge
lets you slip headset on and off with
just one hand. Reversible for right or left
ear.

• Headset can be hung on .tandard micro
phone clip.

- Compact palm-held talk swit.ch lets you
bep both hands on the wheel for oafer
driving , Made of unbreakable ABS plastic.

_ Built ·in FET transistor amplifier sdapts
microphone output to any t ransceiver
impedance .

- Co mpat ible with most two-way radio. in
cluding 40-channel CB units.

• Built -in Vekro pad for easy mounting of
the talk switch.

- Made in U.S.A.

Earphone impedance
and type : 8 ohms, dynamic

Microphone type : Electret capacitor
Microphone frequency

respon... ' 200-6000 Hz
Amplifier type: FET transistor,

variable gain
Amplifier battery 7-volt Mallory

power : TR-1 75
Switching: Relay or electronic

Twc-way-radtc headset with superior fidelity
Electret-Capacitor boom microphone and

palm-held talk switch.

JMIZ MOBIL-Ei4R'"DELUXE
742 TRI-B .o\ND
MOBILE
ANT ENN....
• AulomJl ic.Jly . djlL,ts to
proper resonance for 20 , 40
and 75 melers
• Pow", ral ed at SOD Watts
PE.P,
e ln.d ude , ba.. ""d ion, . ut o
m"(,ood and WhIp top """"
lion, 74 2 Antenna $7 9.9 .1

'i

~XCLUSIVE

OElUXE
S·B"ND MOBILE
4S ANTENNA
• All band manual .wit~hl ng

antenna for 10, I S, 20 ,40
a nd 75 met e...
. I'o we. r. ted at 1000 Watt ,
P E P.
_ Ind ud. s bas. ,",clion wilh
mobil",oil . nd sl. fo ot whip
(Op..dion. 4 S Antenn. $ 11 4 .95

NEW S wan MM BX
Impedance Ma t cher
It keeps your transmitter and your antenna on
speaking t erms tor a song. Price: $23.95

SMI'AItI®
ELECTRONICS

why waste watts ?

SWAN METERS HELP YOU
CET IT ALLTOCETHER

These wattmeters tell you wtlat 'S going on.
With one et t nese In-l ine wattmeters power rea<l lngs?scr wnatever purpose
veuu know If vcure getting It all we've got the wettrnetee tor vou use
toaeenerall tne nme. Neecl high ac- voorSwan credit card,Applications
cura<:y? Hign POwernan<tllng1 Peak at your (lealer Or write to us,

CY GNET 1200X PORT A BLE
LINEAR AMPLlf'l ER

To quadruple the output o f the 300B Cygnet de
nOllO, simply a d d t his matching u nit for more t h an
a kilowatt of power. Complete with self-contained
po w er supply and p rovisio n f o r external A LC, t bis
CYjr;net offers exceptionally b igh efficiency and
linearity . $349.95 '

Additional Swan products include: fixed and mobile antennas, VFO's telephone patch ,
VOX, wattmeter, microphones and mounting kits . As another extra service , only Swan
Electronics offers factory-backed financing to the amllteljr radio community. Visit an
authorized Swan Electro nic. dealer for complete detail. ~ ~

"WAltA
(L ECTRO NIC;S

SWR-I guards against power loss
lor 521.95

If you're not pumping out all the
power you're paying for , our li ttle
SWR-l combination power meter
and SWR bridge williell you so. You
read forwa rd and reflected power
simultaneously, up to 1000 watts RF
and 1:1 to infin ity VSWR at 3.5 to 150
MHz.

Got it all tuned up? Keep it that
way with SWR·1. You can leave it
right in your antenna circuit.

~

SWAN L I N E A R AMPLIFIERS A Mark II 20 00
watt P .E.P . full legal input power unit or t he
1200X matching Cygnet 1200 watt P.E .P. in put
po w erho u se with bunt-rn power supply . The choice
IS yours. $849 .95



$120.00
· 13 5.00

· $ 120.00
· . 135 .00

LINEAR AMPLIFIER
Model L4B

POWER S UPP LI ES
AC ·4 Po_. Suppl y .
DC ·4 Po ,.....,. Suppl y .

• Synthesized. General Coyerage

• Low COlt. All Solid Slate. Built-in AC
Power Supply. Selectable Sidebands

• Excellent Performance
PREUMIN.R., SPECIFIC.TIONS: • eo....,_: 500 kHz to
30 "'HZ . ,req.....c, C.n be f ac eu..t." 10 ben., tn. n
5 kH, . .....m . IIy Iyp;eall, 5 IC"",>llI lo, to <:Ie S+- NIN
SSB an<l ban., ,n.n 2 "'''''0'0''. to, to dB S. NI N . '"
• Ialaclabla .....ba_ • e....l-ln po_,~ , 117123-1
V.C =20.... . 11_ . C po_' to"",. lah ' ''' un" ~e....
""om'''ull. '0... int.,n" b.ne,., 1'""'_ ..nle" u ognl0-<:"', lnot .up",".d) • F.... .._ e_ nl d..1n on DC
_"',on ,n. d,al . do not IIgnl u p u...... . ..., ou""bullon
0'\ _ I,on' "" i. dOO9_
Tn. 01<1""""".,. "IIIY.•' d low cool 0 1 In.
SSR., It _ .. lo< usa ncl-lI••""" ....' 0'
no."'.· ' ""'.'_. 01>0<1 rac<tl.." CB mon,lo<
rac<t,.." 0< _,.. _ bo,..."., .-,.

Pr ice : $350.00

L·4B Linear Amplifier . ....•..... B95.00
.2000 Watts PEP-SSB • Class B Grounded
Grid - two 3·5002 Tubas. Broad Band
Tuned·lnput • RF Negative Feedback •
Tr ansmitting A GC • Directional Wattmeter
• Tw o Tautband Suspension Meters. L·4B
1 301 5/1 6" W. 7 ·7IB" H, 14-5/16" D. Wt. :
32 lbs. • Power S upp lV 6-3/4" W, 7-7/B" H,
11 " 0 , Wt.: 43 Ibs.
POWER SUPPLIES
AC 4 Po wer S upp ly
DC 4 Power S upply

TR4CW SIDEBAND TRANSCEIVER
10 0.00

.. _ . 4 6.9 5
.. 7.00

.. . 12 0.00

•
COMMUNICATIONS

RECEIVERSSR-1

Iouch-n-qo with

DRAKE 1525EM
Push Button Encoding Mike

GENER.l: . Ioa ....._ be_ to ""U IMl ....,... 1.. _
lIOO _H, ..nvn ' S- Slat. YFO .."n I .H, d'" d•• ,...,...
• _ sse UP\>IH ..... l.,.,.,. CW _ .'" • SuiII-.
__ ......"'.......be TIR ' ''''len'''9 on CW , 10 _
_ .... i COncluc:I<>n . Di",. ". o... : ~~·H. 10'...... , , . ..~
o (to 0 .273 .365 e"'l. Wl. : t61bo.. 17.3 kg)
TUNS'''T: ' YOX .... I'TT on sse 0< ...... . '- "0_"
SS8. 300 ....... P.E P.: ..... 2lIO "'''' P E.P. eonl,_
u"_ eom"""bte .,,"" SSB -..,•. CWo 2lIO """. ,""i"''''_ ".....\WOrk.
RECEIYE: . s.n..tti";Iy belle, I..... 1-0 .V I'" 10 dB SI N '
l.F . _ 'i'rily 2' kH' ". dB. 3.e kH, .. 110 <18 . • • GC
lull on rece'''' ""'des.••n_ ...", RF OO,n eonl<ol. I...
.nac. ..... $10......... w"n _ .. ""'.. _._ •
_ DaMeIo< "" . '" recept,on
Price: $649.00

34· P NB Plug·in Noise Blanke,
FF ·1 Crysta l Control Un it .
MMK-3 Mobile Mount .
R V-4C Re mote V FO .

Amateur Net $229.95
• SCPC ' Frequency Control
. 12 Channels with Selectable Xmtr Ottsers.
• All FET Front-end and Cryst a l F ilter for

Su perb Receiver Intermod Re ject ion .
• Expanded Antenna Ch oice.
• Low Receiver Battery Drain.
• Tradit ional R. L. Drake Servic e Backup.
• Singl e Cry~ta l Per C ha nne l.

2 METER FM
PORTABLE TRANSCEIVER

Model TR -33C

Drake 152 5E M, microp hone wit h tOne enco de, and
conn-=IOf for TR -33C, TR ·2 2 . T R-2 2C , ML-2 . $49 .9 5

• Mic ,ophone and auto ·patch encoder in linole convenie n t pac kage w ith coil co rd and
co nn ltCto r. Fully wired and , eady fo r ul• .

• H igh accuracy IC t o ne ~erator , no freQuency 8djustmen tl.
• H igh rel ia bility Dioi tr.nQ!} key boa,d.
. Po _ r for tone encoder obtained fr oon traneeei_r th ro ugh m icrophone cabl e. No

battery requi red . Low cunent dr. in .
• Lo w outpot impedance allows use with almost a ll tr.nlCei......
. Fo ur p in microphone plug: di rectly co nn ect. to D,ak. TR -33C w ithout ..... y mod ifica ·

t ion in tran sce iver . Comoatible with all o revious Drak. and o ther 2 meter units w ith
m inor m o dif ica t ion s.

. To ne leve l adjustable.
• Hang·up hook supp lied .

ANTENNA
SWITCH

MN ·2000
2000 " . ". PEP
Pr ice : $ 220.00

"F
WATTMETERS

15 of .....,"9 + 2 "'''.1
'(5 01_"'9 + lOw....

tiS.... of""""lI'" I ...n I
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The

Minicom Receiver

- - finally, a QRP allbander

Ray Megirian K4DHC
606 SE 6th Ave.
Deerfield Beach FL 33441

D o es 5 bands, norse
blanker, S-meter, tuna

b le CW f ilter, internal
speaker, and acldc operation
in a receiver small enough for
suitcase or attache' case turn
you on? If so, then the MK
IV may be what you've been
waiting for.

Background

The Minicom MK IV is a
miniaturized solid state com
munications receiver, and it
should be apparent from the
title that there have been 3
predecessors. I guess the
earliest version was one I
included for illustrative pur
poses in my article on the
LM -373. 1 The real MK I,
however, did not appear until
1974 when it was published
as a construction project."
The MK II was devised during
the time the MK I was
awaiting publication and,
since it was very similar, no

The MK I V makes an attractive package.
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attempt to publis h details was
u n d e r t a ken . Instead, all
readers who inqu ired about
the MK I were advised of the
later version. The MK III
appeared in print toge ther
with a collection of circuit
ideas for receivers.! It was
different from the others in
that a triple varactor was used
to replace the 3-gang tuning
capacitor in the rf section. As
with all previous Mlnlcoms,
single band operation on 80
meters was standard .

At various times I
attempted to design a con
verter that could be mated
with the Minicom assembly
to produce a multi band re
ceiver of diminutive propor
tions. The converter usually
ended up being larger than
the receiver and success
eluded me for a very long
time. By using 3 separate PC
boards and constructing the
converter around and

..,
~,

between the wafers of a sur
plus ro tary switch, a suitable
converter was finally evolved
which led to several co pies of
multiband Minicoms in th e
same size cabinet as the single
band MK I. Construction of
this converter, however, was
far too t ricky and the ro tary
switch too hard to come by
to make publication of details
practical.

The MK IV

Over a period of many
months, t investigated the
offerings of several switch
manufacturers to see if a con
verter design could be
developed that would be
suitable for publication. The
Stackpole Series 80 subminia
ture rotary switch offered the
most promise, so I ordered
some samples fabricated to
my specs. The switch has
printed circuit pins so that
the 2 boards used for the

converter mount right to the
switch. Pins from various
sections arc brought ou t on
opposite sides so that th e 2
boards fo rm a sandwich with
the switch in th e middle.

T he converter together
with 2 other PC assemblies
make up the bulk of the
receiver circui t ry. A third
board constituting an ac
power supply completes the
lineup. Everything is housed
in a Radio Shack #270-254
cabinet whose dimensions are
6 }{"x2 W'x7 %".

The main PC assembly
contains the tunable i-f which
covers 3.5 to 4.0 MHz, a
noise blanker with threshold
control, and 2 amplifier
stages. Selectivity is provided
by 2 transformers and 2 dual
ceramic filters at 455 kHz.
The companion board houses
the detector, AGC circuits,
Smeter amplifier, BFO, tun
able CW filter, and audio

power amplifier. Both of
these boards are 2.4" x 5.5".

Power req uired is a posi
t ive 12 volt source capable o f
supplyi ng 120 to 150 rn A
during audio peaks. No-signal
drain is about 80 mA for
SS B/C W o pera tion. The
inte rnal regulated supply
meets these requi rements and
is au tomatically switched off
when the receiver is switched
to an external de source .

There are 8 operating
controls and 3 switches on
the front panel as well as an
5-meter and phone jack. The
controls are main tuning, rf
peaking, AGC time constant,
rf gain, af gain, blanker
th reshold, CW filter tuning,
and BFO tuning. Switch con
trols consist of the band
switch, AM-SSB/CW selector,
and CW filter mode switch.
The acldc power selector
switch, antenna connector, ac
power cord co nnector, and
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Fig. 1. Assembly PC-' . All fixed resistors are 7.1 Watt, 596. All decimal value capacitors are low voltage discs. All capacitors are in
uF except as noted on schematic. Capacitors with polarity marked are etectrotyttcs ofat least 15 volt rating. All SM (silver mica)
capacitors are in pF. The circled numbers denote pods on the PC board which connect to external points or controls. The
artwork layout in Fig. 5 shows the physical location ofeach of these points.
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Fig. 2. Assem bly PC-2. All fixed resistors are ~ Watt, 5%. All decimal value capacitors are low voltage discs and values are in uFo
All capacitors with polarity marked are electrolytics of at least 15 volt rating. Capacitors marked SM (silver mica) are in pF. The
circled numbers denote pads on the PC board which connect with external points or controls. The artwork layout in Fig. 6
shows the physical location ofeach of these pads.

external power input jacks
are mounted on the rear
a pro n. T he ac fuse is
mo un ted o n the power
supply PC board.

The small internal spea ker
is epoxied to the to p of the
cab inet for want of any other
available space, A larger
speaker or phones may be
plugged into the front panel
jack whic h cuts out the
interna l spea ker.

That should give you the
overall basic picture of what
the Min icom MK IV is and
th e rest to fo llow will take up
th e circu itry and co nst ruction
of eac h of the sections in
dividua lly.

Tunable I-f Assembly

For purposes of identifica
tion this assembly will be
called out as PC-l. Fig. 1 is
the schematic for thi s board.

Recen t receivers in this
series used MOS FET rf ampli-
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f ie rs w hic h ofte n were
plagued wi th problems of
oscillat ion and instability.
For this version , I decided to
go back to the o ld MC1550 G
IC in the rf stage. The re
ceiver pictu red here has been
worki ng fi ne and not shown
any tendency towards insta
bility whatsoever. The mixer
which fo llows is also an IC
and one which I've used since
the MK II. The SG3402T is a
propr ie t a r y product of
Sil icon General. It provides
good co nversion gai n with
very light oscillator loading,
thus elim inating the need for
buffers. The VFO tank coils
on previous Mini coms were
wo und o n stri pped down 455
kHz i-f transformers, as were
the antenna and mixer trans
formers in the rf section. I
later found that in some cases
this tan k co il caused excessive
drift in the VFO and the
scheme was abandoned. Since

no harm comes to the rf and
mixer circuits, howeve r, this
construction is still employed
here. The new VFO tank coil
consists of a pie-type winding
of litz wire on a standard
slug-tuned coil form.

Output fro m the mixer is
fed unfiltered to an amplifier
stage whose main purpose is
to build up the noise spikes
to a level the blanker can do a
job on . The blan ker itself
consists of a diode gate using
1N60 diodes and a pulse
a mplifie r fed from an
e nvelope detector which
cont ro ls the gate. The pulse
amplifier is capacity co upled
to the output of the first i-f
amplifier and the gate is
transformer coupled . Output
from the gate terminates in
the first of 2 dual ceramic
filters used for selectivity in
the i-f strip. The 1N60 diodes
are normal ly forward biased
and do not impede trans-

mission of the i-f signal. When
a noise pulse appears at the
input to the pulse amplifier,
its drain voltage drops
towards groun d and momen
tarily reverse biases the gate
dio des , preventing trans
mission of the noise pulse
through the gate. The circui t
is qu ite effective for impulse
type noise but is of little
va lue against fluorescent
lights, power lea ks, etc.

Following the blan ker is a
stage of i-f amplification
using a SD304 dual gate
MOSFET. These devices by
Slgnetics operate with all
positive bias, making AGC
requ iremen ts simple. These
t ransistors are run wi th a
small fixed positive bias on
gate 1 and an AGC controlled
positive bias on gate 2. As
gate 2 bias approaches zero,
gain drops rapidly and can
affect changes as great as 40
dB. Output fro m this stage is
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Table 1. All coils wound on Gowanda Series 7 coil forms.
Forms are .209" diameter x .625" long with Carbonyl E cores.
"X" indicates cold or ground end of winding.

L3 [molded choktl) Y1 (HC1 8 /U or HC25/ U ho ldtlrl

40m 4.7 uH 11 MHz
20m 2.2 uH 18 M Hz
15m 1.5 uH 25 MHz
10m [same t ank ci rcui t as 15m)

4<1m 7t #28 12t #28 20t #36

:Q :e r:::;;: r:::;;:
h#28 "#28 1.5t #2a 2t #36

10m 15m 20m 40m
Top views of L1

,Q () () g,
4, #28 7t #28 12t #28 20t #36

10m 15m 20m 40m
Top vi ews of L2

transformer coupled to the
second ceramic filter , which
completes the circuitry
assigned to this board.

Detector and Audio Section

This assembly is PC-2 and
the schematic for it is Fig. 2.

A second SG3402T IC is
used as detector fo r both AM
and SSB/CW, it being neces
sary on ly to d isable the BFO
for AM re ception. The
SG3402T has 2 ou tpu ts via
pins 3 and 8 . In this case, pin
3 is used as the main audio
source and is fed to the
preamp which uses half o f a
dual op am p. Output from
the preamp connects to either
the audio gain control or is
left o pen if the CW fi lter is in
use. In order to maintain a
fairly constant input to the
CW fil ter, audio from the
preamp is fed to a saturating
amplifier circuit and from
there to the filte r. The filter
itself consists of 2 identical
active band pass fil ters joined
by a threshold detector."
Both sections are tuned
si multaneously by a dual 5k
pot. A 3 position switch
allows the filter to be cu tout
of the circuit, operated with
the threshold detec tor
shorted out for mediu m selec
tivity, or with the threshold
de tector intact for sharp
response. It will no t always
be pract ical to use the Shar p
position , since weak signals o r
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QSB may cause the signal
level to fall below the barr ier
potential o f the diodes an d
cut o ut altogether. In such
cases, the Medium position
wi ll still provide a good deal
of select ivi ty . The frequency
range covered by the filter is
approximately 400 to 1600
H, .

An LM380N-8 is used in
the audio power amplifi er
stage. Thi s IC is rated at 600
mW output and requires few
external components.

The BFO is diode tuned
and uses a standard 455 kHz
transistor i-f transformer for
the tank circuit. Before in
stall ing the transformer, the
secondary is modified to 4
turns so as to suppl y proper
injection level to the detec
tor. Operating voltage fo r the
osci llator and bias for the
tuning diode are zener regu
lated.

Audio output from the
detector is used as the source
for generat ing AGC vol tage
and is taken from pin 8. The
second half of the dual c p
amp is used to am plify the
audio about 30 ti mes before
rectification. The resulting
posit ive voltage is stored in an
electroly tic capacitor and
bled o ff at a rate determined
by the setti ng of the TIC
cont rol. The latte r is a front
panel control giving the o per
ator a choice of AGC decay
t ime over a conti nuous range

of mill iseco nds to seconds.
The FET which follows

amplifies and inverts the dc
voltage appearing across the
elec tro lyt ic capaci tor so that
as signal increases, the level at
the top o f the rf gain control
decreases. This is the proper
act ion for control o f the
50304, and when I used this
transisto r in all gain-con
trolled stages, no further
circuit ry was needed. Now,
however, a reverse effect is
requ ired for the MC1 550G
used in the tuner rf stage. The
50304 o pera tes at full gain
when the AGC level is 5 to 6
v. The MC1 550G doesn't
start to lose again un til the
AGC starts to rise above this
level, making a second inver
sion necessary . Th is is accom
plished wi th an ad ditional
FET. The rf gain control does
the same th ing as the AGC
when manual control is de
sired.

It may be worth not ing
that an early version of the
MK IV used separate sources
for AGC cont rol. As might be
expected, output fro m the i-f
amplifier wa.. used dur ing AM
recept ion in place of the au
dio source. Since AM is sel
do m used . this ext ra circ uitry
and addition al switching were
eliminated to save space.
Tho ugh perhaps no t ideal for
AM , the audio AGC wor ks
well enough to make AM
reception practi cal whenever
it is needed .

The Sen etcr amplifi er is
the final ite m incl uded in this
assembly. Control volta ge for
this stage is taken directly
from the storage capacitor.
Trimmer R1 controls meter
sensit ivity by setti ng the
amount of AGC voltage ap
plied to the meter amplifier.
R2 is used to bal ance the
circuit for zero deflection un
der oo-slgnal conditions.

There are 3 o ther tr immers
on this board intended for
various purposes. R3 is the
AGC threshold adjustmen t
and sets the point at which
AGC starts to affect gain rela
t ive to signal strengt h. R4 is
used to set the sta tic AGC
level of 5 to 6 volts men
t ioned a bove. The last

trimmer, R5, is a tracking
adjustment for th e 2 sect ions
of the dual pot used to tune
the audi o fi lter.

The heart o f the converter
is the Stackpole Series 80
subminiature rotary switch. It
is rectangular in shape and
measures 13/16" x 9/16".
Each sect ion is a totally
enclosed mod ule and up to
10 of these decks may be
combi ned In various co n
figurations to make up the
desired switching pattern . In
the case of our converter, 5
sections of 1 po le, S positions
are required. All the contacts
emerge along one side of the
modu le and are spaced on
one-tenth inch centers along
both axes. To conform with
the des ign of the converter, 2
sections have their contacts
brough t ou t one side o f the
switch and 3 sections on the
opposi te side. The 2 PC
boards are both 2" squa re
and mount d irectl y to the
switch on opposite sides. One
board had to be made 2-sided
to acco mmodate all the cir
cuitry, but a si ngle-sided
board was sufficien t for the
ot h e r . The double-sided
board contains the rf ampli
fi er with its 4 antenna coils
and the 3 crystals fo r the
oscillator. The second board
houses th e mixer with its 4
coils and the remainder of the
local o scill ator circuit ry.
Overall thic kness is 1-5/8" .

Fig. 3 is the sche mat ic for
the converter whose circuit
consists of a cascade rf stage
using a pair of JF ETs fol
lowed by a dual gate mixer. A
second JFET functions as
crystal oscil la tor. The
switching is arranged so that
t he antenna feeds right
through o n 80 meters.

A 2 5 MHz crystal is used
for coverage of both 15
meters and the low end (28 _5
to 29 .0 MHz) of 10 meters,
thus economizing on both
cost and precious space. If
coverage o f some 500 kHz
segment o ther than those
used here is desired, suitable
crystals and tank coils may be
subs t ituted. Also note that
with th is design 40, 20, an d
15 meters tune backwards.



vertical mounting of all assemblies except power supply in center

the board is usually turned on
its back during soldering and
direct contact of the com
ponent with the top of the
bench prevents it from falling
out. This means all resistors
and diodes go in first. The
smallest discs, silver micas,
semiconductors, and tCs
would fo llow, with the larger
discs, elec t rolytics and trans
for mers going last. In most
cases, you can tell what order
to fo llow by laying out all the
componen ts in p roper
sequence by height. Try to
keep heating of germaniu m
diodes to a minimum since
they are the most tempera'
ture sensitive parts you'll be
installing. A small iron is
essential , but not one wit h
inadeq uate heat ing capacity.
The rest of the DOs and
DON'Ts I 'll ski p, since you've
heard them all before and if
you are tac kl ing this pro ject,
you must be a big boy now.

The rf transformers and
VFO tank coil will have to be
wound before proceeding
with the assembly operation.
All the winding information
is contained in Table 2. T1
and T2 are wound on
stripped down 455 kHz tran
sistor i-f transformers of the
3/8" sq uare varie ty. Wire
sa lvaged from the t rans
for mers is used to wind the
new coils. If you read refer
ence 2, you' ll get a few t ips
on how to go about this
operation.

Winding T3 is a little more
of a problem if you don't
have a coil winding machine.
I use one of those that's been
advertised in many of the
mail order catalogs since the
year 1 and sold u nder the
name of MoRee o the last I
looked . When I bought mine,
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screws holding the 3-gang
variable capacitor. The #30
drill can also be used for the
2 power transformer
mounting lugs and the tuning
slug access holes on the
single-sided converter board.
The power supply regu lator
transistor can be mou nted
with either #!2 or #4 screws,
so drill the 2 holes to suit.
The 4 corner mount ing ho les
on this board can be drill ed
for #4 screws. About the
only other odd holes are
those for the vertical tri mmer
resistors on Pe-2 which re
quire a #54 drill.

As with assembly of all the
boards making up this pro
ject, a few basic rules to
follow will make the job
easier. In line wi th this, I
generally moun t the shal
lowest components first si nce

Table 2. T1 and T2 are wound on stripped 455 kHz transistor
i-f transformers using salvaged wire. T3 is pie-wound with 7/44
litz wire on a Gowanda Series 7 coil form with Carbonyl £
(red) core. The 1 turn link is wound over the top of the pie.

14'

MK IV is the double-sided
board used in the converter. I
generally cut out a cardboard
frame for all my boards so
that the board fits snugly in
the cutout and can't move
during handling. The film is
cut slightly larger than the
openi ng and once li ned up is
fastened with tape around the
edge. To expose 2-sided
boards, I li ne up the second
film on the bac kside an d
fasten on ly one edge with
tape. This fi lm is then merely
hinged and can be lifted to
insert the 2-sided board. Each
side is then exposed in turn
and the board processed as
usual.

Assembling PC-1
All the holes will have to

be d rilled before any com
pon ents can be mounted , and
it wou ld be well to go ahead
and drill all the boards at one
time. 1 generally don't bother
with anything smaller than a
#65 drill, but you may if you
wish a real snug fit on semi
conductors or other com
ponents with fine leads. Most
holes can be drilled with
either a .#60 or #65 drill. Use
a #50 drill for the 2 mount
ing lugs on the 455 kHz i-f
cans and a #30 dri ll for the 2

Internal layout showing
foreground.

The 10 meter band wi ll tune
normally from low to high
with CW rotation of the
tuning capacitor since the
crystal is on the low side. As
built, the converter covers 7.0
to 7.5 MHz, 21.0 to 21.5
MHz, 14 .0 to 14.5 MHz, and
28.5 to 29.0 MHz. The tun
able i-f covers the 80 meter
ban d fro m 3.5 to 4 .0 MHz.

Power Supply

A simple basic regu lator
circuit is used in the power
supply and requires no
particular comment. It is
entirely self-contained, in
cluding transformer, on a
board 2.3" x 3.1". Output is
12 volts at 150 rnA. A sche
matic for the power supply
appears in Fig. 4 .

That just about' cove rs
everything that's in the re
ceiver, so now we can get on
with the actual building. I
hope you're a real honest-to
goodness do-lt-vourselfer and
will be making your own
boards, too. That's half the
fun and not nearly as difficult
as so many readers seem to
think, judging from the mail I
get.

The only real problem area
regarding fabrication of the
printed ci rcuits used in the
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it was a Morris coil winder. A
14" cam is used and the wind
ing located as close to the
bottom of the form as prac
tical. Impregnate the winding
with a generous dose of coil
wax when done. Use standard
455 kHz i-f transformers for
T4 and T5.

Don't forget that unlike
other ICs in T()..5 cans, the
MC1550G has pin 1 located
adjacent to the tab and not
pin 10. Also, before installing
the SG3402T you'll have to
cut off pin 6 since there is no
hole for this lead in the
board.

The 20 pF padding capaci
tors across the rf and mixer
gangs of the tuning capacitor
are mounted right on the
capacitor before installation.
One end of each padder is
soldered to the frame and the
other end to the stator con
nection on each of the first 2
gangs. Before mounting the
variable capacitor, you should
grind the shaft to desired
length and also clip the 3
stator solder Iugs to 1/8".

The drain resistor for the
noise blanker pu lse amplifier
is selected during test and a
, k resistor should be tem
porarily installed. The 100
O h m source resistor is
mounted external ly. See Fig.
9.

The SFD-455 D fil ters have
small circles molded into the
top of the case at one end.
Mount these par ts with the
circle towards the 20 pF
coupling capaci tor associated
wi th each filter.

T he 3-gang tun ing capaci
tor will be the last item in
stalled. Use #440 screws
with internal tooth lock
washers under the head and
insert from the copper side of
the board. Use 2 flat washers
between the board and the
frame of the variable
capacitor at each screw in
order to clear the rivets and
prevent distortion of the
board when the screws are
t ightened . Long pigtails cut
from resistors during assem
bly can be used to connect
each gang to its respective
pad. These leads should be
soldered to the capacitor
stator lugs before mounting,
since little room is left after
mount ing. The free end of
each lead can be guided into
the proper hole as the capaci
tor is mated wi th the board.

PC-l and PC-2 both have
several pads available for the
+1 2 su pply and are so marked
right on the board. You will
also find a numbe r of empty
holes around the copper
border which are there for

ground returns if needed . Thc
remaining pads with empty
ho les amid the copper cir
cuitry are for connections to
external controls or to other
boards and can be left alone
for the present.

Assembling PC·2

Proceed with this board
just as with PC-l. There are
no coils to wind, but there is
a modification to perform o n
the BFO transformer (rr)
before it can be installed.
Using a standard i-f trans
former, remove the assembly
from the can and break off
the secondary leads right at
the point where they enter
the bobbin. A pair of fine
tweezers is ideal for this oper
ation. Unsolder the remaining
wire from each of the pins
and clean off any excess
solder. Using a piece of sal
vaged wire from the rf trans
formers, wind a new secon
dary of 4 turns right over the
existing windings and solder
the ends to the secondary
pins.

Clip p in 6 o n the
SG3402T as before and you
are ready to start mounti ng
pa rts. Assemb ly is qu ite
straightforward and when the
board is com plete, set it aside
with PC-' un til everything is
ready for testing.

Assembling th e Converter

I've taken a lot of libert ies
with construct ion of the con
verter and you may not agree
with some o f the techn iques
employed, but it did allow
me to squeeze 10 pounds into
a 5 pound bag. If anyone
comes up with any good ideas
on improving this beast with
out increasing the size, I'd
like to hear from you.

As I mentioned earlier,
one of the 2 converter boards
is 2-sided. One side contains
all the circuitry while the
other is a ground plane. All
the components for this
board are mounted on the
wiring side, which becomes
the top of the converter. This
means that all leads will have
to be soldered to their pads
right at the point of entry
except for those connecting
to ground on the other side.
You can tell which leads get
grounded by whether or not
the copper has been etched
from around the hole on the
backside.

T here are 4 locations
where it is impossible to
solder the leads because the
pads are covered by the com
pon ent when it is Inserted
into the board. These 4
points incl ude one en d of
eac h crys ta l and the posit ive
terminal of the electroly tic
fi lte r capacitor. Since I don't
have plating-th rough capa
bil ity in my rather simple
printed circui t facility , I
solved this problem by in
serting a tiny eyelet through
the top of the board and
soldering the head to the pad .
The component lead is then
soldered to the barrel of the
eyelet on the other side.

The coils are wound as
shown in Table 1. Makc cer
tain you get the right orienta
tion when inserting the coil
into the board. The crystals
may be in either HC18/U Of

HC25/U holders to fit the
layout. I personattv prefer the
latter since the pins seem to
take solder better than the
wire leads.

T h e bottom board i~

assembled in the normal
man ner, with components
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Fig. 3. Converter schematic. Coil winding information appears in Table 1. All resistors are U
Watt, S%. All decimal value capacitors are low voltage discs with values in uFo The capacitors
marked SM (silver mica) are in pF.

r

,

each corner to keep the
prin ted wiring from shorting
against the base.

The holes in the fron t
panel were made just large
enough for the 1/8 " shafts to
clear. Si nce very small knobs
must be used to accom
modate all the co ntrols in the
limited space, a large hole
would be unsightly if the
knob cou ldn 't cover it. The
knobs I used are only 5/16"
in diameter and are no t really
knobs, but were made by
so meo ne u nknown from
unkn own material whose
origin is lost in antiquity. I
had only 6 when I built the
MK IV, so I had to keep the
number of controls to that
number. The remaining con
trols will take real knobs and
you can select those that suit
your fancy.

The 2 toggle swi tches in
the bottom row were
fastened to the sub-panel but
allowed to extend all the way
t h rough the front panel
where a second nut was used
to hold everything together.
The phone jack barrel was
too short to take a nut so I
epoxied a flat washer around
the opening to dress it up.

The Scmeter is one of
those very common sub
mi n ia ture edgewise types
with nothing bu t a Seeler
scale and no calibration.
Movement sensi tivity is 500
uA. A small strip of tape and

blies but the power supply
were moun ted vertically [0

the sub-base with PC-l in the
center. Short lengths of brass
angle were soldered along the
bottom edge of PC-l and
PC-2 and then drilled to take
#4 screws which faste ned the
boards to th e bottom of the
cabinet. PC-1 was mou nted
wi th the tuning capacitor at
the bottom and PC-2 with the
BFO transformer up front
and facing the outside. This
puts these 2 assemblies back
to bac k. From front to rear,
PC-, is positioned so that the
end of the large outer shaft
on the tuning capacitor is
flush with the outside panel.
PC-2 has to be positioned
farther back in order to clear
the front panel cont rols.

The converter is mounted
by faste ning the bandswitch
to t he sub-panel with the
switch towards the bottom. A
jumper is soldered from the
grou nd plane on each board
to the sub-base since there is
no o ther means by whi ch the
converter gets grounded. A
very small 2.gang variable
capacitor from an FM tran
sistor radio was found to fit
between the converter boards
and is used to peak the rf
circuits.

The power supply was
mounted parallel to the base
behind the converter and is
partly visible in the photo.
Small stando ffs are used in
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holes hal fway up each side
righ t at the edge of th e board.
The next 2 jumpers are at the
rear of the assembly. One of
these joins the 12 volt bus on
each board. Use the inner
most of the 2 12 volt pads on
the top board and the pad
between the 40 and 20 meter
coils directly below. There is
a slight offset to this pair of
holes. The o ther pair joins the
100 pF coupling capacitor
fro m the rf amplifier to the
mixer gate. These 2 li ne up
exactl y and fall between the
20 and 15 meter coils below.
The final jumper is up front
and joins the gate of the
crystal oscillator transistor
with the swi tch deck that
se lects crystals. There is
about W' of offset between
these 2 holes. On the top
board, use the second hole
from the right, and the hole
directly in front of the oscil
lator tr ansisto r on the bottom
board .

Putting it All Together
The receiver was asse m

bled on a sub-base and sub
panel constructed of regular
G1 0 printed circuit material.
The panel and base were cut
to fit snugly inside the
cabinet and were joined by
solderi ng to form an " L"
shaped sub-chassis. The pots,
switches, S-meter, and phone
jack were all fastened direc tly
to the sub-panel. All asse m-

mounted on the clear side.
The ground plane for this
board, as with all previous
sections, is the copper border
around the outside edge.
Eventually all printed circuit
grounds wi ll be made
common with each other and
the metal cabinet.

When mounting the 3 sub
miniature trimmer capacitors
used to tune the oscil lator
tank circuits, try and connect
the rotor side to ground. If
you look at the top of the
trimmer, you' ll see a tiny slit
at one end where the lug
comes up and connects to the
stator plate . This end should
go to the choke (tank coil)
and the other end to ground .
The chokes used for the tan k
coils are mounted verticall y
in hairpin fashion, with the
bottom of each choke seated
in the hole closest to the
middle of the board . The top
leads are bent a full 180° and
inserted into the proper
mating hole.

There are 5 jumpers and 1
component wired between
the 2 boards when the sand
wich is complete. The com
ponent is the 500 pF disc
capacitor connected between
the mixer drain and converter
output. Cut one end to about
W' lead length and solder this
end to its pad on the bottom
(single-si ded) board . Next
you can mount the band
switch to this board, being
careful not to damage any of
the pins. Once the 2 switch
decks are fully seated, solder
all the connections. Now
mate the top board with the
3 remaining swi tch decks
topside. Insert the free end of
the 500 pF disc into its pad
and clip off any excess lead
after soldering. As soon as
everything is seated properl y
and the 2 boards appear to be
parallel, so lder all swi tch con
nections.

The remaining jumpers are
mostly straight through and
here again you can use pigtail
clippings. Use sleevlng if you
wish to insulate these leads,
although it is not necessary.
There are 2 jumpers joining
the ground planes on each
board, and you' ll find these
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Everything You Wanted To
Know About Parts

At th is point you may be
thinking it's a nice project
but not worth risking one's
sanity trying to find all the
parts. I must admit that you
would have a lot of trouble
ob taining some of the items,
so I've been slowly amassing a
shoe box full of spares to
help out. If you write for a
price list or anything else,
please enclose an 5ASE or
you won't get a reply.

Some parts can be sub
st ituted and the obvious ones
we'll skip. The dual JFET
5-met er amplifier is one possi
bility. I had an E421 on hand
but some unmarked types in
my junk box worked as well.
I specified diodes as either
germanium or silicon because
I found no noticeable differ
ence in performance with any
particular type. Some very
worthwhile bargains in first
line diodes can be found in
many ads in 73, so take ad
vantage of them. The 1N60
did work slightly better in the
blanker gate so was the one
diode I spelled out. The 1N60
is a germaniu m type if you
wish to experiment. For the
silicon units there are plenty
of lN914s and l N41 48s
around at bargain prices.

There are only a couple of
bipolar transistors in the
entire receiver and these are
not critical. Just don't try to
use a PNP for an NPN. The

delete the title fro m th e
artwork.

The dial portion of the
panel artwork has 2 blank
scales. One of these can be
calibrated to read from .5 to
1.0 in the clockwise direction
and the other from 0 to .5 in
the reverse direction. When
using the 3.5 or 28.5 MHz
bands, you will use the first
scale, and when switched to
7.0, 14.0 or 21.0 MHz, you
use the other scale. As you
can see, I calibrated every
100 kHz, but some inter
mediate steps could be
included. Only one set of
calibration marks is needed
since the scales are exact
reciprocals.

position, a pair of banana
jacks for external power
input, and a connector for
the ac power cord. All of
these mount on the rear
panel. If you wish to have
reverse polarity protection
when operating from external
sources, connect a suitable
diode between the +12 jack
and the power switch in place
of a piece of wire.

A full size panel layout is
shown in Fig. 10 for use with
the Radio Shack #270-254
cabinet. If you go with this
setup you'll have to come up
with some small knobs. Also,
if you find a suitable variable
capacitor for the peaking con
trol, you'll have to make a
shaft for it, as these lit tle
solid dielectric variables don't
come with a sha ft. This com
ponent is not vital, however,
and can be left out. If it is,

."

L

""

over 59.
The remaining panel hard

ware consists of a phono jack
for antenna input , a DPDT
power switch with center-off

"
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Fig. 5. Assembly PC-' board and component layout.

some transfer lettering trans
formed it into a neat little
5-meter. There was o nly
enough room for 3, 5, 9, and
a + sign to indicate signa ls

Fig. 4. Ac power supply schematic, The external circuitry was
mounted on the rear panel of th e cabinet. The bridge rectifier
is a TO-5 size molded unit of at least 50 volt rating. The power
transformer is a surplus item and is mounted right on the
board.
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Di";SiO~ of Una'co IndustflBs, Inc
P.O_ 80x 2000. Peoria. IlIino,s 61601

Unarco-Rohn

R4

"

A T ROHN YOU G E T THE BES T

CHANGE, ADJUST DR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

If you have a Ro hn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fo ld-over later.

Rohn Fold-overs allow you to
work completely on the
ground when insta ll ing o r
servicing antennas or rotors.
This eliminates the fear of
c l imbing and working at
heights. Use the tower that
reduces the need to c limb.
When you need to "get at"
your antenna ... just turn
the handle and there it is.
Rohn Fold-overs offer un
beatable utility.

Yes! You can convert to a
Fo ld-over. Check with your
distributor for a kit now and
keep you r feet on the ground.

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER

For complete details of this
synthesizer and others prioed as
low as $139.95, see our half page
ad in the January 1977 issue of
this magazine.

VANGUARD LABS
196-23 Jam~;c~ Av~ .. Holli•• New Vorl< 11423

for
e Genera' Communication & Industry
e C"lzen's Band

(Standard' Synthesized)
e Two-Meter - Monitor - Scanne,.
e Marine VHF e Amaleur Bands

Vanguard has a frequency
synthesizer that will save you time
and money. It will give you 8000
t humbwheel selected channels
from 140.000 to 179.995 MHz in
5 kHz steps at .0005% accuracy
and your cost is only $179.95.

Our standard model is for re
ceivers with the crystal formula
Fc = Fs - 10.7 MHz divided by 3.
However, we can make it for
almost any other formula.

Depend on Jan Crystals
made in U. S. A. for

_ Frequency Conlrol- Frequency St.blllty
_ High Perform.nc.

Send 10" for our larest ca talog
Wr ite or phone for more details

II 2400 Crystal Drive
.. - Ft. Myers, Florida 33901="!'1r all phones (813) 936-23971 . J2

V 1

"Right "
on"
with
Jan
Crystals
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This view of the converter shows additional details of the sandwich construction.

Fig. 6. Assembly PC-2 board and component layout.
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40673 dual gate MOSFET has
possibilities, suc h as the
40841 , but don 't t ry to sub
stitute for the 50304 which
is best left alone.

The tuning capacitor is the
same one I've used for all the
Min icom receivers except the
MK III. It is equivalent to the
old J. W. Miller #1460 but
has a built-in 7:1 reduction.
A pointer will have to be
made for it from a piece of
dear plast ic. You can scratch
a hairline in the plastic with a
sharp instrument and fill it in
with a red ballpoint pen. A
nylon screw insulator with a
W' hole makes a good hub
for the pointer and will slip
righ t over the outer shaft of
the variable capacitor. If it's a
little loose, a single layer of
masking tape on the shaft will
snug it up.

As I mentioned before,
knobs are the big problem,
and if any reader has a solu
tion or the facili ties to pro
duce some 5/16" knobs for
1/8" shafts, please let me
know.

The controls themselves
will have to be the W' or
5/8" diameter types to fit the
space available. There are a
lot of these arou nd, so keep
your eyes peeled when you
read the ads. A dual 5k pot in
this category is another story
and it's not likely vou'[l fi nd
one. By the time this is pub
li shed, I hope to have some of
the littl e Clarostat W' square
Series 388 pots in a dual 5k
ve rsion in my shoe box.
There is one in the receiver
pictured bu t it is not visible.

The 3 position toggle
switch I used for the CW
filter mode selector is an Alec
MST 205PA. This switch
makes some circuits in the
center position, so don 't try
to use a regular OPOT with a
center-off position.

Before concluding this
section, 1 should point out
that there is no reason why
the receiver couldn' t be made
slightly larger and some of
the problems thereby cured.
The receiver as it stands is not
the most convenient lnstru
ment to use from the human
engineering standpoint. I cer-
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Fig. 7. Converter bottom board PC and component layout (a ) and top board (b) . jumpers are explained in the te xt.

tainly wouldn' t recom men d it
as a station rece iver unless
you had very small hands and
very t hin fin gers. On a short
term basis, however, such as
business trips, vacations, or
during an eme rgency, its
many ext ra feat ures wo uld
make it acceptab le.

Getting It To Work

The best way to tackle
initial alignmen t is to get the
80m section worki ng fi rst.
This means t hat PC-l and
PC-2 will have to be wired up
with th eir controls and inter
connections. I've found that
the easiest way is to jus t lay it
out on the bench with
nothing ac t ually mounted.
The leads going to the con
trols can be cut to about the
ri gh t length fo r cabi net
moun ting and shou ld require
mini m a l tri mming later.
Besides t he controls an d
switches, you'll need the fol 
lowing wiring:

1 . A lead to pad #6 on

PC-1 for t he antenna o r
in put.

2. A lead from pad #1
on PC-1 to pad #9 on
PC-2_

3. A lead fro m pad #2
on PC-1 to pad #8 on
PC-2.

4 . A lead from pad #7
on PC-1 to pad # 18 on
PC-2_

5. A lead from +12 on
PC-1 to +12 o n PC-2 .

6. A lead fro m +12 on
PC-1 to the power su p
plv.

7. A lead from pad
# 17 on PC-2 to t he
speaker. Later t he lead
wi ll go to the phone
jack.

Pad #4 on PC-2 is the
positive connect ion fo r t he
S-meter if you wish to con
nec t it up at this t ime. The

initial setti ngs pri or to fi ring
up are:

1. Set all trimmer resis
to rs on PC-2 to mid
posit ion .
2. Set tuni ng capacitor
to full mesh and t urn
t he 2 com pression tr im
mers up snug but not
t ight.
3 . Sw itc h b la nk e r
OF F, rf gain to max i
mum, CW filte r OFF,
detector to SSB/CW,
BFO at mid positi on ,
and aud io gain to suit.
4 . Tie al l grounds to
get he r wit h short cli p
leads.
5. Fire up.
If no smo ke is seen, t he

first t hing to do is get t he
BFO on frequency. If you
slowly run the slug in t he
BFO transfo rmer out towards
the top, you should hear
some noise when you hit 455
kH z. Adj ust t he slug fo r zero
beat, wh ich will be t he dead
zone between noi se peaks as

you pass throu gh t he i-f fre
quency. The BFO contro l
should then vary t he BFO
frequency as indica ted by
noise bui ldu p on either side
of ze ro. The action won't be
li near, but don 't worr y about
it.

The next thing is to get
the V FO run ning at abou t 3
MH z. I use a scope, but if you
don 't have o ne, use a counter,
a gen eral coverage receiver, or
bru te force. This latter means
fee ding a hefty signal in at
3.5 MHz and adjus ti ng the
'slug in t he V FO tank unti l a
signal is heard. Once t he V FO
has been set by one of t hese
means fo r t he low end of the
band, feed in a bare ly detec
tab le signal at 3.5 MHz and
peak T1 and T2 on PC-l . At
this ti me you know t he re
ceiver is work ing and t he
AGC should be set .

Leave t he rf gain at maxi
mum and rem ove t he signal
generator. Tu rn R3 all the
way towards ground . With a
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drain o f the pulse ampli fier in
the noise blanker c ircui t.
With the blan ker ON, the
level shoul d be about 5 volts
for best action. The 1k
te mporary resistor mayor
may not be the righ t value.
Lowering the resistance raises
the voltage and vice versa.
When you've arrived at the
proper value you can make a
permanent installation.

Now you're ready to tic in
the converter. Switch the
input lead to PC-l over to the
converter output, and the
antenna to the converter
input. Run a lead from the
+12 pad on top of the con
verter to a +12 pad on PC· l.
Clip the converter ground to
the rest of the grounds.

With the bandswitch in the
80m posmon, make sure
every thing is st ill working. If
so, the next step is to get all
the crystal oscillator circu its
started. I usuall y use a scope
to observe the crysta l oscil
lator o utput, but a hit and
miss technique will wo rk,
too. If a band is. dead at a
t ime when there should be
signals presen t, tu rn the trim
mer for that oscil lator tank a
bit at a time until you sta rt
hea ring signals, For dead
bands you 'll have to rely on a
signal genera tor. L1 and L2
for each band ca n be stagge r
t u n ed fo r b es t overall
response across a given band,
or a small 2-gang variable can
be used for conti nuous peak
ing. There is a pad on eac h
converter board for con
necti ng to the capaci tor.
Don't forget to gro un d the
common rotor connection.

There is a possibi lit y o f
oscillation occurring in the rf
amplifier stage of the con
verter. The receiver shown in
the photos had this problem
on 40m and required the
addition of a 12k resis tor
across the secondary of L1 on
that band. The resistor was
soldered directly to the pins
on the base of the coil form.
If similar problems come up
in your receiver, apply the
same remedy using the largest
value of resistor that cu res
the trouble. Make no evalua
tion, however, until every-

8 ' 0 Tu~r

reading. Later on when
you're listening to so me
strong signals, you can adjust
the meter se nsit ivity with R1 .
R5 is most easily adj usted by
using a steady signal from a
signal generator. Ad just for a
note falling just inside the
high end o f the CW filter
tuni ng ra nge and with the
fil te r in circuit, peak the
response with the dual tuning
pot and then rcpcak with RS.
Repeat a few ti mes to make
sure you're as close as possi
ble.

The last t hing to chec k out
IS t he voltage level at the
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peak the high end at 4.0
MHz. Several trips up and
back will be required before
everything tracks properly. A
fi nal adjustment of the YFO
frequency should also be
made to cen ter up the band
within the full swing of the
tuni ng ca pacitor.

The 2 i-f transformer s on
PC·l t une rathe r broadly , but
yo u ca n run the cores
th rou gh their t ravel once to
get th e best setting,

The remain ing trimm ers
on PC-2 ca n be adjusted next.
Turn th e rf gain to minimum
and set R2 for zero S-meter
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sco pe or high impedance
meter connected to the top
end of the rf gain control,
adjust R4 ti ll a reading o f 5
volts de or slightly less is
ind icated. Advance R3 about
one thi rd of its total travel
an d you should be in
business. R3 sets the AGe
threshold and can be ad
vanced or retarded to sui t
your idea of how tight you'd
like the action to be.

Now you can go back to
aligning the front cnd. Tl and
T2 should be peaked at the
low end and the 2 corn
pression trimmers used to

SU 'C.,

."

!
••

Fig. 8. Power supply PC board and component layout.

Fig. 9. Pictorial wiring diagram of front panel controls.

'48



I I '-LONG G AI N

PE A K • • • •

AGC T C RF AF
BlNKR. FREQ . .0"MINICOM • • • •

0 11

28 .5 THR ESH C W F ILTE" BF O

" 0 sb c w
14,0 , I •, • • • •BAN D 7.0 _ • •3 5 "" .m

OE T. .. MED+ PHONE S

M K tv
TUNE OU T SHARP

y K4DH C

Fig. 10. Front pane/layout for the Radio Shack cabinet.

thing is moun ted and wired in
its final form.

Concl usion

The MK IV was fun to
bu i ld and operate. The
biggest improvement to me
was the CW filter . lt really
peaks up a signal bu ried in a
pile of 2 or 3 o thers. Inciden
tally, t he 4 mylar capacit ors
used in this circuit should be
matched as closely as possible

so that the 2 sections track
fairly well.

The noise blanker has also
proven to be a big blessing at
times . On many occasions it
has made unreadable signals
perfect copy.

One fi nal point before
conclud ing might be worth
mentioni ng. As I noted
earlier, the BFO tuning is not
linear due to diode charac
teristics, so you may want to

shift the zero beat point
down towards the low resis
tance end o f t he pot. The
knob can be offset so that t he
pointer is straight up at zero
beat.

Using a generator with
crystal checkpoi n ts or some
other accurate signal source,
mark the ca l ib ra t ion poin ts
on t he dial scale and fill in
the numbers with transfe r
lettering. V oila ! It is done. -
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1. Ray Megir ian K4DHC, "Using
the LM-373," 73, April, 1972,
page 37 .
2. Ray Megir ian K4DHC, " Min ia
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Best for beginners ... preferred by pro's!

NYE VIKING SPEED·X CUSTOM TRANSFORMERS

,

Model 11 4-310-003

$8.25
One of 8 models,
all sure-handed .. .
smooth operat ing
... priced from
$6.65.

I_ .1
HEAVY DUTY REPLACEMENT TRANSFOR MERS'

Available at leading dealers or write

WM. M. NYE COMPANY, INC. N.

161 4- 13Oth Ave. N.E., Bellevue, WA 98005

Whether you 're a " brass pounder" or a " side swiper"
insist on the sure. smooth feel, and the long-lasting
quality that is buil t into every NYE VIKING KEY.

By the "lanulacturer ot NYE VIKING Low Pass
Fillars. Phona Palches and Antenna Im
pedence-melching Tuners

Colli... 30S·1 Pl• •• T'. ....' o ' m. ' . . . .. . . . . . • •. . , .... ...... ... • , • . • ,., •• • . 5 150 .00
Collin, 516F ·2 Po,.., f ••n,I"""",. " . •.. , •••...... .. ...• •..... . .. , . . . . • .. . 85.00
Hun ,.. 2000B Pl. ,. T•• n<fo,m , . • • , . 125 .00
EfO A·nO PI••• f •• nol""m••... , .......••...•.....•. •• , 125.00
H. n ,y 2K PI• •• f •• n,lo.""" • . .• • " • •• , ••• . . .• . . . . . . • . . . . . .• . . . . . . . . . . . 125,00
H..,ry 2K·2 PI• •• f lo. ""' 165.00
H.nry 2K-2A Pl• •• T, ' o ' m••......... ......•... .•....•....•... , . . . • • , 135.00
H.n,y 2 K-' Pl• •• f,.n,lo, ,,,,,, . .. . . .. .. • . .. . . .. • . . . • . . . • • . . • . .. . ... .. . .. 13S.00
H.n,y 3K ·A PI••• f ••n,I""""', • ..••• . •• • •.• •...• ...• .... .... .•.. . . • . .. • • 150,00
H h M... ud• • HX· l 0 f .. ...lo'm. . • •.. •...•... • ...... .... ....... •....... 15.00
Gon GSB· l00 n.n,lo.""'• . . ...... . . . . . . . . . . . . . . . • . . . . . . . • , .... •... •. 15.00
""'lion.1 NCL ·2000 Po_, f"nslo, ,,,,,, . ..•.. •. , •• • , •• . , 125,00

Peter W. Dahl Co.

Pl••• XFMIl. 4600 VAC . 1.SA ICAS 230 VAC 60 H. ",i"",.y. 1'1•. 60 LB •.. , . . 5 115.00
Pl••• XFMIl. 3500 VAC . 1.0A ICAS 230 VAC 60 H. "';""" Y. 1'1•. 41 La 12!;.00
Pl• •• XFMIl . 3000 VAC . 0,7A ICAS 1151230 VAC 60 H. p,i, 1'1•. 27 LB ... •.... 95.00
PI.,. XFMIl. 6000 VCf . O.8A CCS l 1SI230 VAC 60 H. ",i. 1'1•. 41 Le 135.00
FIL XFMIl. 7.5 VCf . 21A CCS 117 VAC 80 H. p.;m.ry 1'1•. 8 LB • . . . •• . • . . . . 24,95
FIL CI><>k. b;!il• • ,.ound 30 AMP RF Fil.""'n' Chok. <>n 112 . 7 ,<>d •••••••••••• •• 8.9S
De Fill• • Chok. 8.0 Hy . 1.5 AOC , , , .. I SO.OO
DC S,.;nging Chok., 30 Hv . O.lSA.o S,O Hy . 1.0ADe ... •. . . •.. .•.. .... .. 100.00

" A ll heavy dut y replace m en t transformers are electrically super_
tor to orig inal equipment (sJ . All trans forme rs are manufactu red
to rigid commercial q ua lity sp ecif i co lio ns and each carries a 24
month gl¥Jrantee!
Write toda y for a free quotation o n a n y transformer, Choke, or
saturable reactor.

400 7 Fort Blvd. • El Paso, T exas 79930
Teleph one {9 15) 566-5365 or {9 1 5 ) 751-4856 0 6

SPECIALS

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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- - and the tens of thousands using them

John Skubick K8ANG
1040 Meadowbrook
Warren OH 44484

Those Illegal CB Channels

Y es, bel ieve it or not,
there are some signifi 

cant differences between the
C B sidebanders and the
AMers. Such as local on-the
air conduct. On CB AM it is
common to hear some thi ng
like : '< Ho w a b o u t c ha,
Ratchet-jaw? We 're a-look in'
fer that Ratchet-jaw, one
more t ime!" The CB side
banders usually talk in ha m
t yp e monologues. Dur ing
round table (ne t) discussions,
the mono loging per person is
sho rter. Bu t not always !
Sound fam iliar? The y talk
about technical rad io sub
jects, if not about their own
rigs. Sound familiar? When
the skip is in, a lot of them
" let their hair down" and get
a bit excited, and their con
duct de teriorates, dependi ng
upon the indivi dua l. Sor t of
like our wee kend contests!

Fancy handles suc h as
" Jailbird ," "Snca ky-Snakc ,"
and "Buckeve-Badbov " are
not condo ned. Any new
comers to sideband who bring
fancy ha ndles along with
them are soon told about it,
either politely - or in no
uncertain te rms ! The side
banders give their first names
o r n ic kn am e s, such as
" John," " Mike," "Carol,"
and " Dave." There is also a
tendency to refrain from
excessive tens-code use. Per
sonally, " 104" and " Roger"
sound no more weird than
our use of " fi ne business."

Some of our " ham codes"
are used the same way,
some differently. They use
050, QTH, and XYL, fo r

150

exam ple, verbally the same.
However, QRX and QRT are
used together: " We'll pass
along our 73 to you fellows;
we're going to QRX and
QRT." Yes, the si debanders
u su ally " 7 3" instead of
"seventy-thirds " or " Th rees
to va, Guy!"

The term " CQ" isn't gen
erally used, except a little by
a few during skip condi tions.
Th ose who use it, use it as we
do or some use it in place of
the term "break," to ca tch
the attentio n of skip QSO;
already in progress. The latter
does sound weird fro m a
ham 's point of view. Try to
imagine suddenl y hearing
"CQ-CQ-CQ" from a third
party in between t rans
missions!

Illegalities

Yes, CQing in any matter
on the Citizens Band is an
FCC no-no. So is working
skip. Not to mention general
"ragche wl ng." That 's just the
begin ning!

Ever hear of a Siltro nix
, 01 1? Well, for about 650
buc ks, this transceiver (that
bears a remar kab le likeness to
Swan's" rigs) will vfo you,
not only on all legal 23 class
D channels , but also in
between, below and well
above them! And it will do all

·1 am nor im ply ing that Swan61.
of Swan Electronics, Oceanside,
Califor nia, is produc ing iIlegl ll V
used . non type-accepted CB rigs,
being mar keted u nder a differ ent
na me. (Si/ rronix and Swan are
b oth part o f Cubic earp. - Ed.
note)

thi s with 100 to 150 Watts
output, dependi ng o n how
hard the finals are blasted!
Not bad, 'eh?

Do these rigs sou nd
familiar : Kenwood TS-520,
Hcath HW·1 01 , Tempo One,
Drake's T4X and TR4, and
Yacsv FT·101 ? All of these
arc very popular with the CB
sldebandcrs. Often these rigs
are featured as first pr izes at
CB gatherings, such as jam
bo rees! These rigs are easily
modified to cover eleven
meters (the ones without 11
meter band swi tch position).
The " 10 A" crystal, or its
equivalent, is replaced with
o ne suitable to tune "all
a round" the CB channels.

Ma y be we hams are
mi ssin g out on something
here . Do we need more
elbow room on 20 phone? Is
"75" getti ng a bit too
cro wded now, with the
fore ign broadcaste rs moving
in? Forty meters? And, just
th ink, we can all use that new
proposed 10 MHl band right
now!!! OK fellows ~ I was
only ki dding. Besides, it
would only mess up ou r QSL
sys tem, because we would
have to resort to phony ca ll
signs (usually assigned by a
regional dub) and central
P.O. boxes.

Many CB sidebanders sta rt
out with regulation FCC,
DOC type accepted radios.
However, the "u rge-to-slice
[vfo]" becomes lrreslstabl c.
Perhaps the chief reason is to
escape from the AM crowd.
Channel 16 is the unofficial
" sideband-only" slot , but

things get kind of crowded
here, and the other twenty
two cha nnels in the metropol
itan areas are smo thered wi th
AM ers . Often "1 6" gets
AMed also. So where do they
go? And, how do they do it?

Well, o ne way is those ham
or equivalen t ty pe ri gs I men
tioned earlier. However, using
existing gear is sometimes
more expedient. The owners
of older Hy-Gain CB sets
m e r el y pur chase t he
accessory , t y pe-acce pted,
receiving vfo, and pl ug it into
the vfo socket o n the rear
panel. Then, by snipping
" that famous yellow wire"
inside the vfo, a relay is
disabled an d your set can
slide aroun d from a little
below channel one clear up to
27.430 MHz, on bot h receive
and transmit! See Fig. 1.
Man y " f ri endly dealers"
would kindly snip that wire
for yo u. Other brands of CB
sets that use a 38 MHz output
syn thesizer are easily adapted
to the Hy-Gain vfo . I quote
from part of Hv-Gain's vfo
ad: " ... and tunc in ALL the
ac tion!"

Another wa y to "tu ne in
a ll the action " is to install
o ne of the other commercial
vfos made by such companies
as Siltronix (remember
them?) and PAL. They have
outputs comparable to one of
the crystal oscillator s in the
synthesizer. All you have to
do is pull out one o f the
crystals and run in the vfo
line. The AMers do a ll of this
vfo stuff also, but the side
bande rs seem to do as much
or more of it, pcrccn tagcwisc.

A popular method is to
slightly modify one of the
synth esizer oscillators by
installing a slug-tuned coil,
such as a Miller 4204 in ser ies
with the crystal switch and
transistor base lead . Tuning
the slug wi ll easily get you 10
kHz lower in chan nel fre
que ncy. 27. 145 is very pop
ular o n sideba nd. See Fig. 1.

Some Surprises

Would you believe that the
vast majority of all those ham
rigs I menti oned are not ille
gally used o n our own bands?
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and can affo rd the higher
priced gear. As I stated
ear lier, it 's mostl y the si de
band CBers who move up to
an amateur radio license. •

__1-__ Mo$tly AM

_ _ _ _ _ 55B, some AM

_ ___ __ Thi$ lin le used

segment, mostly SSB

Fig. 1. Actual composite Citizens Band.

AM CB , an d essentiall y
chea per rad ios ; 2) Advanced
Communica tor, o r sideba nd
CB, for th ose who get tired of
infantile type of ope rat ions,

•• . And More Opinions

From my own observa
tions and very rough head
count, I will venture to say
that less than o ne pe rcent of
the AM CBers use or have
possession of illegal, high
power gear. The CB side
ba nders, ho wever, I suspect
are up to 40 perce nt with
hig h po we r equi pme nt,
mos tly from base stat ions.

While looking at the ham
gear ads (by dealers, not the
m anu fa c tu rers ) in t he
Citizens Band publications
and clu b newsletters, and
liste ning to all of those same
rigs in use "all over" eleven
meters, I get the dist inct
impression that we hams
comprise on ly ab out 50 per
cent of total amate ur rad io
type gear sal es here in North
America!

As it stands, I believe that
the re is absolutely no need
fo r a code-free Communica
to r Cl ass amateur radi o
license. Because it's already
he re o n eleven meters ~ clear
u p to 28 MHz! In fact, it 's
here in two stages: 1) Basic
Communica tor, starting with

legal ope ration in terms of
usmg FCC call signs, unmod
ified ty pe-accepted radios,
and lim ited r agchewl ng,
because I believe tha t as
unified grou ps they had the
potential power to speed up
the pending extra "si de
band-o nly " channe ls legisla
t ion, etc. As it now stands , I
think they would onl y get the
cold-shoul der t reatment, due
to the illegal ope rations by
their members.

Most of the CB ope rators
have o nly an eleve n me ter
beam. (Many of these are 60
to 100 feet high! Legal he ight
for beam-type antennas is 20
feet, and 60 feet for omni
directional.)

Quite a few CB si de
bande rs: A) are consideri ng,
B) are studying, or C) have
ta ken the amateur exams.
This is almost nil wi th the
AMers.

You may fi nd this hard to
believe, but it seems that
those who become hams will
operate legally in the amateur
bands. I guess our own peer
group won't put up with too
much illegal operation .

It's interesting to note that
many CB AMers who have
listened to two meter FM
liked it. However, many CB
sidebanders didn't care for it
because (quote), "It sounded
a little like AM CB!" Darn
little, I might add!

More Surprises

There are a lot of licensed
amateur radio operators using
CB sideband. Many use it as
personal commu nications to
" home base " and such, com
plete with FCC catls lgn s and
legal rigs. A few fi nd it fun to
"jo in the crowd" - if you
know what I mean ! Hm-m-m.
Did "2" or " 75" get borin g?

CB sideband has ma ny
region al and state-wide clubs,
Their or iginal inte nt was and
for the most part sti ll is
(quote), " To keep (CB) side
band fro m becoming anot her
mess li ke (CB) AM!" It's too
bad tha t mos t of the m d idn 't
also try to uphol d entire ly

Suppression

Leading ZeroF ro m the articles on
cou nter construction I

have seen, it appears that a
feature of the 7446, 7447
and 7448 decoders has been
overlooked.

These little gems, along
with their uncanny abil ity to
make nu mbers ou t of pulses,
have the adde d capaci ty to
automatically suppress
leading zeros.

Pin 5 o n one of these
i te ms, wh en gro u nded,
suppresses the zero. Pin 4,
normally high, becomes low

when the zero is present a nd
su p p ressed. Therefore, in
o rder to suppress all leadi ng
zeros, o ne grounds pin 5 on
the highest decade, connec ts
pin 4 to pin 5 of the next
decade and so on, leaving the
last decade o pe n.

Now, when a zero IS

presented to the high est
decad e, it is blanked . Pin 4
goes low, arming the second
h ighest decade, whose pin 5
goes blan k when a zero is
presented there.

When any number but

W. R. Kappele W6AVL
3 030 Oceansid e Blvd. #7
Oceanside CA 920 54

zero is presented on any
decade, the zero suppression
o n all lower decades is
automat icall y lifted . Since
about the only thing we are
allowed to suppress any more
is zeros, let's get up to date
a nd do it. •
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Social Events
GRANO RAPIDS MI

APR'
The Third Annual Swap and Shop

will be held at the Northeast Jr. Hi'tl
School, 1400 Fuller Ave., N.E., Gfllnd
Rapids, Michigiln, on Saturday, April
2 from 9 .m to 5 pm in the cafeteri•.
FHtured will be : CBs, monitOfS. ham
equipment and electronic parts. For
further information contact Grand
R.pidl RNct at the above address.

FRAMINGHAM MA
APRlL2

The Framingham Radio Club will
be holding an Electronic Flea Market
on April 2, 1977 at the Framingham
Civic League build ing, 2 mnes SOU lh
of Rt. 9 on At. 126. The doors will be
open from 8' 30 until 12: 30 with II $1
admi$Sion fee. Fo r advance indoor
table reservation send 55 to W. R.
Armstrong, 386 Howard SHeet.
Northboro MA 01532.

COLUMBUS GA
APR 2·3

The Columbus, Georgia Hamf~

will be held April 2 and J, Palm
Sunday weekend, at the Fine Aru
Building ill F.irgrounds, 9 am to 4 pm
daily. Flea m.ht. ham auction. pri ze
drawing .t 1:30 pm Sundav, talk-in
28f88, 3915 kHz, buffet dimer Sat.
at 8 pm. For more information write
K4JNL Advance tickers: K3MTY/ 4,
At 5, SOK 150, PheniK City AL
36867.

TOWSON MD
APA3

The Greater Baltimore Hamboree
will be held Sunda y, Apr il 3rd at 9 am
at Calvert Hall College, Goucher Blvd.
and La Salle Rd., Towson MD 21204
(1 mile south of Exit 2B, aettwev.
Interstate 6951. Food service, prizes,
giant Ilea market. Admission charge
52. 225 tables inside gym. Over 1100
attended last Vear. Information and
table reservation: Contact Bro. Gerald
Malteeli W'JWVC at school address or
call 301 -815-4266.

ST . CLAIR SHORES MI
APR3

The South Eastern Michigan Ama
leur Radio Association is holding its
Nineteenth Amual Hamfest on April
3. 1971 Irom B am EST to 3 pm EST.
It will be held at the South Lake High
$chool in St . Clair Shores, Midligatl,
21900 Nine Mile Road and Mack
Avenue. For lurther information con
teet Dorothy Spilski WB8PRJ, Secre
tary S.E.M.A.R.A., 11906 Riad
Avenue, Detroit, Michigan 48224,
313·521-6646.

CANBERRA
AUSTRALIA

APR 8-"
The ACT Division of the WIA

would like 10 announce that the Can
berra Easter Convention will be held
April 8 ·11 In Canberra, Australia.
There will be plenty of time for

sightseeing embassies, the lake, the
C.ptain Cook Memorial Water Jet,
etc. For more information contact:
c.nbena Easter Convention, PO$l
Office Box E338, Canberra, ACT,
2600.

RALEI GH NC
APR 16·17

The fifth annual Raleigh Amateur
Radio Societv Hamfen will be held
April 16-17 at the Crabtree Valley
Shopping Center. lower level rear, on
highway 10W. FCC exams will stan at
12 :30 pm, SaturdaV sharp, by ap
pointment onl y through the Nor folk
FCC district office. There will be an
eyeball socia l and door prizes Saturday
n ight between 7 pm and 12 pm, An
expanded covered Ileamarket, meet
ings, lad ies program, and over 100
prize awards on Sundav from 9 am
to 3 pm. For additional info conlact:
RARS Hamfest, P.O. BOK 17 124.
Rlleigh, NC 27609.

MOBi l E Al
Af'R 16-11

The Mobile Amateur Radio Club
will hold its annual Ham FeR and
Computer Fest on April 16 and 17th
- III the newest equipment on
display, computers too, S.....p 8< Shop
all dav Saturday from 9 to 5, banquel
at 1 pm, doors open Sunday at 9 am,
prizes, drawing at 1 pm. Activities for
the ladies and children, campsites
availab~, over 1500 people expected,
the biggest Fest on the Gulf Coast.
For more information contact Marvin
Uphaus K4BVG, 512 Tuttle Avenue,
Mo bile Al 36604.

LIBER TY MO
APR 23·24

The P.H.D. Amateur Radio Assn.,
tnc., of LibertV MO lKansas City areal
will sponsor the Ei<1Jth Annual North·
west Missouri Hamfest on Saturdav
and Sunday, April 23 and 24, 1917 at
the Kansas Citv Trade Mart, Exhibit
Hall 2 IMunicipal Airport terminal
buildingl. There will be a romplete
program 01 forums both davs, a large
number of commercial exhibits. SWlIp
tables, Yl·XYl program. Doors open
from noD" to 6 pm on Saturdav, April
23; and from 9 am to 5 pm on
Sunday, April 24_ Setup time for
commercial and swappers will be from
10 am to noon 01'1 Saturdav. There
will be I Saturday night banquet at

the world famous Gold Buffet, with
A R R l president Harrv Dannals
W2HD, as guest speaker, Pre-registra·
tion is 52, admission a t the door will
be S2.5O. Pre-registration including
banquet is S8. Talk-in on 146.34/.94
and 3 .925 MHz. For information and
pre· registration write to: PHD Ama·
teu r Radio Assn" PD Box 11, Liberty
MO 6406B.

GREENVILl ESC
APRIL 24

The Blue Ridge Radio Society of
Greenvi lle SC announces its annual

hamfest for 1977. The event will ta ke
place April 24th at the Thunderbird
Motel on HighwaV 291 in Greenville.
A flea market and dealer'1 display area
will be featured at the motel. Doors
ope" at 8am.

SULLIVAN Il
APR 24

The Moultrie Amateur Radio Klub
will have its 16th Annual Hamlest
Sunday. April 24th at Wyman Park,
Sullivan, Illinois. Heated indoor ar.
Ind large outdoor parking area. No
charge to vendors. For information
write: MARK Radio Klub. PO BOll
321, Mattoon Il 61938. Tllk·in
146.9 4.

AM BOY IL
APR 24

The Roc k Riller Radio Club Ham
fest will be he ld April 24, 1971 at
Ambov. Illino is (lee County), at the
4H Center, Routes 30 and 52. Same
place as last year. Tic kets $1.00 ad

vance. S2.oo at gate. Camper parking
available at a nominal fee. Write: Carl
Karlson W9ECF, Nachusa IL 61057.
Indoor and outdoor facilities.

l AS CRUCES NM
APR 24

The Mesilla Valley Radio Club
sponsors Whitey's Bean Feed and
Swap-f8$l SundaV, April 24th, at 10
am. located near las Cruces, New
Me",co at la Mesa with talk ·ins on
16-76, 04-64 and 3940 kHz. Fun for
III the family with big prizes, plentV
of food and the usual beverage truck.
All included for S5.OO for adults,
$1.75 for kids. Eat, drink and win a
prize with Whitey K5Eoo as host.
Free overnight parking at grounds so
come fo r a spell. All correspondence
should be made to : Thomas B.
Rapkock Jr., 640 W. Las Cruces
Avenue, las Cruces NM BB001,

DAYTON OH
APR 29

The 8th Annual f M B'A 'S 'H will
be held on the Fridav night 01 Dayton
Hamvention, April 29. 1971, at the
Oavton Biltmore Towers (hotel}, Main
at F,rst Streets, from B pm til mid
night. Admission is free to all hams
and their friends. Sandwiches, bev
erages, snacks and C.O.D. bar will be
IVlilable. A live floor show will be
presented by TV personalitv Rob
Reider WASGf F and his group. It will
be followed at 11 pm bv a fabulous
prize drawing featuring an lcom
IC·245 and many otner.. See VOU
where the action is!

BROWNfielD TX
MAY 1

The Brownfield Amateur Radio
Club will hold a Sweetest on Sundav,
May I , 19 71 , in Brownf ield, Texas.

WEST TRENTON NJ
MAY 1

The annual Delaware Valley Rad io
Association (W2Z0IWR2ADE) flea
market and auction will be held on
Sunday, May 1, 1977,9 am rain or
shine at the Villa Victoria Academy in
West Trenton, New Jersey lthe school
is located adjacent to RI. 29 near Ihe

junction of Rt. 29 and 1·95l. Talk-in
on 07/67 and 146.52 . Refreshments
ani available. Advance registration
51.00; 51.50 at gate. For additional
information or tickets write: DVRA,
PO Box 7024, West Trenton NJ
0862B, SASE please.

FRES NO CA
MAY 6-8

The Annual Fresno AmatNr Radio
Club Hamfest will be held this year at
the Airport Hotidity 1M on M,V 6 and
B, 1911. For more information write
Fresno Amateur Radio Club, Inc.,
4788 N. Safford, Fresno CA 93104.

MEADVillE PA
MAY1

The Th ird Annual Northweste rn
Pen nsylvania Hamfest will be held
May 7 at Crawford County Fair·
grounds, Meadville PA. free admi s
sion. fl ea market begins at 10 am. $2
to d isp lav - hcurlv door prizes 
refreshments - commercial d isplays
welcome. Indoors if rl in. Ta lk·ln
146.0 4/6 4 and 146.52. Details
C.A.R.S., PO Box 653, Meadville PA

'633'
SUPE RIOR WI

MAY1
The Twin Pons Two Meter Oub

will hold iu Second Annual Swapfest
on Saturdav, Mav 7, 1977, in the hall
01 the Duluth First MethodiS! Oturch
from 11 am to 3 pm. Pre-registrltion
and door prizes will be awarded.
Admission is Sl.oo in advance and
S I .25 at the door. Selling space is
$1.50 additional - St.oo with your
own table. Food available on the
premises. Plenty of parking_ Talk·in
on 34194. for fivers and /or tiCkets,
contact Twin Ports Two Meter Club,
c/o libby Welsh WB9M lN, 525
Hoenecrott Court. Superior. Wisconsin
54880.

BINGHAMTON NY
MAY 1

The lBth Annual STARC Hamfest
will be held Saturdav, May 7, 19 77 at
Binghamton, New York, Take exi t
71N from NY-17, go 3.8 miles north
on Stella-Ireland Road. Flea market,
tech talks, hourlV door prize$. General
admission 52.oofperson. Banquet by
pre-reservation at S6.oo/person.
Indoor exhibit space by pre-regiS!r,.
tion at $5.00 per table. Outdoor
ellhibit flea market space free. Talk·in
146.22/82 and 94194. For details and
reservations. contact STARe, PO Box
tt . Endicott NY 13760.

HERNDON VA
MAY 1

The Potomac Area VHF Society
will hold its sixth annUli hamlest on
Saturdav, May 7,1911, from Samto
5 pm at Frying Pan Park on West Ox
Road in Herndon, Virginia, which is
approx imate ly 15 miles west of Wash
ingto n DC. Registratio n 01 $3 includes
flea market or tail gate sales. Profes
sional food and beverage catering and
unlimited parking will be .....eileble.
Talk-in on 146 .52 and 31. ·9 1. repeal
er. Th is is the hamlest lormerly held
in Westmi nster MD, 001 moved to

Virginia because of the recently en-
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HAM GEAR

Toll Free:
800-225-7060

in Massachusetts
617-267-1975

Post.g . : USA, Ca ned. an d Me.ico - SO Cenh

Also use as Transformer
to match other "Z' ratios

Will match Mobile Verfice ls

Ask for free 'Da ta-Fl yer l

on Ferromagnetic Materials

ONE KILOWATT - STILL $5.00
Il' ratios 1:1 or 4:1
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lias.!
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Amateur Headquarters for the Northeast

b\[[)~~®rn~~ ~~~~~y
185-1 9 1 West Mam Street . P,D Box 88
Amste rdam. N Y 12010 Te t. (518) 842·8350
Just 5 minutes from N .Y. Thruw.y - Exit 27

A26

PRE·AMP

HIGH GAIN • LOW NOISE

Model 201 price: 5-250 MHl $29.95

v,

ANTENNA BALUN KIT

196-23 JAMAICA AVE.

HOLLIS, N. Y. 11423

35d8 pow er .lain. 2.5·3. 0 dB N F. al ISO

MHz 2 stale. R.F. protected. dual·._t.
MOSFETS. Ma n ua l elO;n control .ncr p ro·

",ision for AGe. 4% " ~ 1%" • 1% " elum.
inurn caUl with power switch and choice

of SNe or RCA phono connectors (be

sur. to s pecify). "vailable factory tuned
10 the frequency of your choice Irom 5

MHz 10 250 MHz wilh appro"mauly 3 %

bandwidth. Up to 10 % B.W. • \lIIII.bla on

sp.eiar order.

Venguerel
Lebs

WARMINSTER PA
MAY 15

The War minster Amateur Rad io
Club's " HAMMART," Flea Mar1<et
and Auct io n will be held Sunday, May
15 from 9 to 4 at Wi lliam Tennent
Intermediate High School, Street
Road IRoute 1321. 2 miles East o f
York Road (Route 2531. Warm inster,
Bucks County, Pa. Registrat ion 51.
tailgat ing S2 additional. Talk-in on
141 .69-09; 146 ,16-16 and 146.52.
For further information write to
Horace Carter K3ZAC, 38 Hickory
Lane, Doylestown PA 18901.

VANCOUVER WA
MAY 21·22

The Fo rt Vancouver Hamfair will
be held Saturday and Su nday, May 21
and 22 at the Clark Cou nty Fair·
groonds. 1 miles nonh of Vancouver
on 1-5. Sponsoffl<f by W1AIA. Clark
County Amateu r Radio Club, in coop
erat ion with W1KYC, Portland Ama·
teur Rad io Club. Camping, contests.
swap & shop, prizes. displays, and
many other activities. Registration de
nat io n $3. Send registrat io ns to
Dorman Stafford W1ZDR, Registra
t ion Cha irman, Fort Vancouver Ha m
fair, 3509 E 21st St., Vancouver WA
98661. Make checks payab le to Fort
Vancouver Hamfair. Talk-in on 2 and
15 meters,

BIRMINGHAM AL
MAY7-B

The Birminghamfest Amate ur
Rad io Convent ion will be held May 7
and 8. 19 77 at the Alabama State
F a irg ro u nd s , Bi rmingham a nd
Rodeway Inn, O~moor at 1-65 and
O~moor Road. One o f the country's
largest f lea markets. tech nical and
opefil ling forums, huge prize d rawin.g.
manufacturer1' and distnbutors' d is
plays, ladies' itfld children', activi ties.
Booth d isplay area will be o ffered free
of charge to bona f ide dist ribu to rs.
manutecturers, publ ishers. etc., on a
first·come, hrst .served bas is. Other1
may ren t space in inside or outside
flea market areas at a small c harge. No
admission c harge. Prize ticket dona
tions _ $1 , Talk·in 34/94. 3965 kHz .
For booth d isplay space, info rmatio n,
and reservat ions, write : Birming
hamfest, PO Bo~ 603, Birmingham
Al35201 .

acted Mary land tritder1 law. For fu r
ther in fo rma tion ecntect K3D UA or
WA3NZ L.

SANTA BARBARA CA
MAY 13·15

The 22nd annual West Coast VH F
Conference wi ll be he ld on May
13·15. 1911 at th e Miramar Hotel on
the beach in Santa Barbara CA. The
ell(!nt opens with registrat ion a t 6 pm
Frida y (May 13), fo llowed by a fu ll
day of technica l presentations starting
at 9 am, Saturday. Pre-reqtstra t lcn fee
is 52 un til Apr il 30. After that and at
the door, $3. Regist rat ion forms, ho
tel information, and further details
may be $e<:ured by wr iting Or. Over·
beck at the Communication Di"';sion,
Pepperdine University. Malibu CA
9026.
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internal loud speaker signals a
tone indi cating " t ime out."
So let up on the mike.

Circuit Operation

The antenna drives the
base of Ol , whic h rectifies
the signal and provides meter
current. The sensitivi ty is
adjusted by the lOOk pot.
The prese nce of base current
turns o n Ql, discharging the
.1 uF capacitor in its collec
tor an d providing base
current for Q2. The .1 uF
capacitor could be as large as
100 uF, forcing you to let up
on the mike button for one
second before it would reset
the timer.

\Vhen Q2 turns on, it
provides current to the "on
the-air" lamp, a lamp care
fully selected to draw 30 mA
at 9 V so that it doesn't drain
t he battery. It also provides
current to the CMOS inte
grated circuitry to begi n
ti ming the transmission. The
t imer consists of a hex
inverter (MCl4049) and a 12
b it ri pple coun ter
(MC14040). The combi ned
cur rent drain of these circu its
is 1 mA consumed in the
tl mebase oscillator. Whe n Q2
tu rns o n, an 8 V jump in
voltage is coupled through
the .1 uF capacitor to pin 7
of lC'l , but slowly discharges
to ground in .1 sec throu gh
the 1 M resistor. The two
invert ers (7-6, 9-10 of ICl )
square this pu lse to reset all
stages of the IC2 counter. An
osci llator consisti ng of two
inver ters (5-4, 3-2 of rcn
runs at the frequency shown
in Table 1. IC2 counts the
cycles of this oscillator. O n
the 2049th coun t, Q12 of
this counter will go high, and
no longer will disable the
audio oscillator (500 Hz,
11·12, 14-1501 ICl).

When this oscillator runs, a
square wave is produced at
pin 15 of lel which is
buffered by Q3 to drive the
loudspeaker. A resistor is
used to limit the current to
the loudspeaker, but lower
values (or a transformer)
would be required for ade
quate audio in mobile
operation.

A field strength meter is
a universal instrument

in any ham radio shack. It
tells you when your fi nal
transisto r goes soft due to
high swr, wh en your push-to
talk switch goes bad or the
connector gels flaky, and the
most insidious of all, when
the swr shuts you off. But
how many hams use their
field strength meters?

This design promises to be
a more useful ham shack toy
than most. In add ition to
being an FSM, it is a timer to
let you know when you have
ta lked too much. This
fu nction is particularly useful
to several Phoenix hams.

The (rant panel indicates
relative field strength with a
sensitivity adjustment, has a
switch for time out ranging
from .5 to 5 minutes, and
displays an on-the-air light.
At the end of the selected
time-out interval (cleverly
chosen to be equal to your
neighborhood repeater), an

' n

timer for

Freq. Osc. Hz
82
37
18.6
12

7.3

- -

..

Time-Min
.5

1.0
2.0
3.0
5.0

...

Bruce Fette WA7NMO
2310 W. Del Campo
Mesa AZ 85202

the long-winded -- plus!

An FM Gadget

R
47k

lOOk
220k
390k
5 10k

'~,

, ..,>......
.1.-=- ....,••
J,

Fig. 1. L1 = 3 turns #20 on 5/16" form. "'Timing resistors:

...
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This unit was built into a
Radio Shack minibox (l-5/S"
x 2-5/S" x 5-1 /S"), but that
is a tight fit. The majority of
the circui try was built on one
PC card. All ~ Watt resisto rs
and chip capacitors were used
to keep down the size, as well
as the small est loudspeake r I
could fi nd. A 9 V alkaline
battery is used for long life.
The ICs should be kept
wrapped in alumin um foil
unt il ready to be soldered in
(after all other parts have
been soldered in ). Pin 6 of

IC2 must be cut off the IC, or
bent away from the hole
before it is inserted and
soldered in. Solder pin 8 of
the ICs fi rst, thus grou ndi ng
the static protect ion devices
inside. Grid d ip the tuned
circuit to put it on the appro
priate band or use values
shown fo r 2m. The capacitor
in thi s tuned circuit should be
retweaked for maximum sen
sitivity with an on-the-air slg
nal. On 2 meters the base
emitter capacitance of Q1 is
almost enou gh to tune L;

. ::;.....

' 0..... ..... 'W"' " ","T , "

Fig. 2. PC board.

however, adjustment of the mize the sensitivitv. w
antenna from ~X will optl-

- - if the transmitter loads okay. forget it

The Real Truth About SWR

E veryone wri ting on swr
states some truths but

invariably adds more mystery
and confusion to the subject
in the process. There is no
quest ion abo ut whether ener
gy or power flows in both
directions on a tr ansmission
li ne. The existence of stand
ing waves on the line is a
summation of the forward
and reverse waves and can be
predicted wi th mathematical
accuracy .

The confusion is in what
the swr meter is saying to us.
It is saying that "poten tial"
energy is passing the meter in
both directions an d if this
line were terminated at both
ends in its characterist ic
imped an ce , that energy
wou ld be di ssipated at a cer
tain rate (which is called
power). Note the if.

Let us take a few exam
pies. If we have an infinitely
long line with no loss and we
turn a transmitter on for one
second, a block of energy
186,000 miles long would
propagate down the line and
keep going long after the
transmitte r was shut off. The
forward swr meter would
read the tr ansmitter power
for on e seco nd as the block
passes it. The meter si mply
says that if th e far end of th is
line is ter mi nated in its char
ac teristic resistance , there
would be the transmitter
power in Watts dissipated in
this resistor for one second
when this energy block
reaches it. It is perfectly
respectable to call this energy
flow, bu t it must be called
" poten tial" energy and, at a

certa in time rate, " pote ntial"
power.

The fo rward swr meter
doesn't know whether power
was extracted at t he far end
or not. If the far end of the
line is open or short circuited ,
then all of th is potential ener
gy will reflect and fl ow as a
bl oc k in the reverse direction
on the li ne. Now, suppose we
turn the transmitter on for
one more second. We now
have two blocks of energy
fl owing to ward each other.
When they meet they wil l
cause a standing wave on the
line for one second where
they overlap.

Now, let's turn the trans
mitter on a third t ime just as
the first block of energy
reaches its terminals. Depend
ing upon the transmitter
match ing conditions, the first

block of energy will reverse
and combi ne with the tran s
mitter power. We now have a
new block of energy which
will be read by the forward
swr meter as greater than the
transmi tter power. This is no t
surprisi ng, as we know part of
it came fro m the transmitter
and the rest o f it was the

. .
reverse power, reversmg agam
when it h it the transmitter.

This is not just a fictitious
example. Time domain re
fl ectometers show us pictures
of the forward and rever se
energy fl ow o n lines . In fact,
al l calculations of impedance
and standing waves on lines
are derived fro m the fo rward
and reverse energy flow on
transmission lines.

Standing wave meters are
just what they say they are.
They sho w the magnitude of

H. A . ~y WBSlAM
1406 San RafMJ
Dallas TX 75218

the forward and reverse waves
which are propagat ing on the
line and they convert th is to
the power th at could be
absorbed i f the line were ter
minated in its characteristic
impedance.

The above exam ple ill us
trates th at on a good line
wit h large conductors or on a
lossl ess line, there is no power
loss due to large swr or re
fl ected power . The power
delivered to the line simply
fl ows back and forth until it
is d issipated in the antenna or
load . Large sta nding waves
produce points of high cur
rent on the line. The current
squared times the resistance
of the cop per wire at this
point is the loss in Watts . It is
usually insignificant on ama
teur t ransmission lines. If the
transmitter will load up to
power, fo rget the swr. -
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Improving the Dipole

9
•
•

horizontally polarized dipole
antenna is shown in Fig. 2. It
lends itself partic ularly well
to adaptat ion to HF wi re
t y p e di p o le a nte n nas,
although it seems to have
practically disappeared from
the VHF scene once the latter
went "vert ical" fo r most
amateur radio usage.

Th e an tenna form is
simply that of a regular
half wave dipole flat-top with
quarter wave extension legs
added vertically at each end
of the basic dipole. The
extension legs should be at
right angles to the flat-top to
achieve the best
omnidirectional pattern,
although if they arc displaced
by about 30 degrees or less
no great harm will result.
Preferably, the bottom ends
of the extension legs should
be themselves about a quarter
wave above ground if the
rad iation off the ends of the
antenna is to remain also
hor izontally polarized. If this
distance is less, th ere still will
be significant radiation off
the ends of the antenna but
its polarization will be a
combinat ion of horizontal
and vertical components.

C ha ng ing t he overall
length of a d ipo le antenna
will, of course , change the
feed point impedance seen at
the center of the antenna.

An y of t he va rious
matching methods
d e s cri b e d in a nte n na
handbooks can be used to
re-match the coaxial feedli nc
n o rm a ll y used wi th an
unmod ified dipole to the
mod ified dipole. One of the
simpler methods which has
worked o ut we ll in practice,
however, is the use of a
quarte r wave matchi ng
section made from 300 Ohm

Fig. 2. Two vertical quarter wa~ sections are added to regular
half wove horizontal dipole. Change in dipole feedpoint
impedance must be compensated for.

is extremely easy to construct
or add to an existing dipole.

So me old -timers will
remember when horizontal
polarization was the accepted
p ractice o n VHF_ Many
an te nna f or m s were
develo ped for mobile use to
ach ieve h ori z o nt a l
po larization and yet obtai n a
reaso nab ly u n if orm
om ni direct io nal rad iation
pattern . Most such anten na
forms have long since faded
into obscurity, but two of
them still retain some degree
of significance. By far , the
most remem bered for m is the
turnst ile or crossed d ipo le
configuration (Fig. 1) . By
properly current phasing two
dipole (or fo lded di pole)
antennas erected hori zontally
and at r ight angles to each
other, one could obta in an
a Imos t o m n id irect io nal
pattern with the gain in any
direction almost equa l to that
of an individua l dipole. T he
design is st ill used for some
o m n id irectional ty pe FM
antennas. The second, and
usually most fo rgotten, ty pe
of omnidirectional type of

modification

omnidirectionalization- -

73 Magazine sutt

A
grou nd ..vstem to be effective
and shoul d a l s o be
constructed in an area which
is reaso nably free of
obstruc tions. Obstructions
around the ground end, Of

high current and he nce high
radi ation portion, o f a
ve rtica l a n ten na a re
part icularly destructive of its
rea l e ffici e ncy. Vertical
antennas are also not the least
conspic uous of antennas, in
si tua tions where that is a
considerat ion, as com pared to
a wire-type dipole antenna.
So, what to do about making
a simple dipole antenna have
a better ge neral-purpose
o m nid ire c t io nal radiation
pattern? One possibility is to
const ruct the dipole antenna
in an inverted V fashion with
the center point at the most
elevated position and the
sides havi ng about a 90
degree angle to each other. A
fairly omnidirect iona l pattern
will result but with reduced
radiation, as compared to a
regu lar dipole, both broadside
to and off the ends of the
di po le . An a lte r na t ive
solution is the for m of
ex te n de d dipo le antenna
presented in thi s article. It
offers broadside radia tion
efficiency equal to that of a
regular dipole, radia tion in
the "off of the ends" direc
tion only 3 dB down from

,. _ .- ". the broadside radiation, and

Fig. 1. Turnstile is on excellent form of omnidirectional dipole
but obviously difficult to support since four elevated support
points are needed.

ny dipole antenna,
when it is reasonably

well elevated, exhibits very
definite directional proper
tie s . Maximum radiation
occurs broadside (or at right
angles) to the line of the
antenna and minimum redia
tion occurs in-line or off of
the ends of the antenna.
Some amateurs put up a di
pole antenna to take advan
tage of the directional prope r
ties of this type of antenna.
But most amateurs really
only put up a dipole antenna
because it fits into the space
available for putting up a
simple antenna. The dlrec
t ional properties are simply a
disadvantage of the antenna
which have to be accepted .
Most amateurs wi t h restr icted
space available would prob
ably prefer a good
omnidirec tional antenna for
general purpose work on any
one band. T he vertical
antenna is one solution, of
course, but it requ ires a good
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Fig. 3. Needed matching line for dipole in Fig. 2. Twinlead
length should be trimmed for lowest swr.

twin lead between the antenna
and coaxial line as shown in
Fig. 3. One should be pre
pared to do a bit of pruning
of the 300 Oh m match ing
section. Start with a full
quarter wave section and cut
it back a bit at a t ime unt il an
swr meter placed in the
coaxial line shows th e lowest
reading. A balun transformer
can be used between the
coaxial line and th e 300 Ohm
twinfead for balance purposes
if desired . Be sure to use a
' :1 ratio balun . The idea is

not to usc a 4: 1 setup balun
to match th e coaxial li ne to
the 300 Ohm section, as th is
would prevent the latter fro m
acting itself as an impedance
tr an s f o rmat ion d evi ce
bet ween the coax ial feed li ne
and antenna.

Wh en adding th e extension
legs to an exist ing d ipole,
they can be simply secured to
the ground using a length of
heavv duty plastic clothesline
to keep th em in position.
Such line has enough give to
it to act as a spring and thus

keep moderate ten sion o n th e
extension wires. Cl othesl ine
wi th a nylon co re and not
that with a metal core shou ld
be used.

Th is d ipole modification is
not new . I t has been used
with success over a num ber of
y ea rs i n d i ff er ent
install ations. Although no
co mpariso n was mad e with a
d ipo le oriented at right anglcs
to a mod ified dipole, stat ions

..
.....--,..._..-

'- ...... "....-
could be wor ked off the cnds
o f th e modified di pole which
could not be worked before
modification. -
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. 5 x .6 " .B in.

• lnex pertsi.,. m u lt i
t o ne .ncader

• Compatibl. with
PL-CG·QC

• Lo w d is t o rt io n
Slnewllve

• Inpu t 8 ·18 VOC
unregu la ted

• Rugged. p lastic
encased ....ith
leads

• A djustabl e frequenc y
(98·250 Hz! . Lower
availab le

• Excellent s tab ility

Send for m o re in fo
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FREQ=

Anthony Sperdu! j WB2MPZ
4740 Newton Road
Hamburg N Y 140 75

•

Multipl y this by 26 and it
gives you 1200 Hz. To make
life easier, use th e for mula:

OPM )( 16 )( 7.5

60

The 60 WPM
Remem ber, F REQ IS the
clock frequency you want in
Hertz and OPM is the opera
t ion pe r minu te you wish to
run. For exam ple , six char
acters per word, 100 words
pe r minu te, is 600 OPM. Six
characters per word at 60
wpm is 360 OPM.

Now that we have all this,
what are we going to do with
it? The easiest thing would be
to connec t the parallel output
of th e receiver to the input of
the transmi tter. If we clock
both at the same speed we
have just made ourselves a
rege ne rative repeater. This
does not exci te many hams at
first, but le t's go over it a bit.

Irv Ho ff W6FFC and
Howard Nurse W6LLO , as
well as Paul Satterlee, Jr.
WA5I AT, have written two
very good articles on the
UART in the R TTY journal,
April and May, 19 74 , issues .
They say " most companies
claim t ha t signals withi n
plus- m inu s 47-48 percent bias
can be handled with pe rfect
output t iming be ing gen
erated in the transmi t sec
tion." In mar ginal copy, th ere
should be a sign ificant ly
f e w e r num ber of erro rs
printed. By cloc king t he re
ceiver and tran smitter at
diffe rent frequencies, we ca n
build a di gita l speed converter
to either go up or down in
speed.

The schematics in this
article shou ld enable you to
build a digital speed con
verter. You will no te t ha t I
have added a FR 15202 E
FIFO (First In First Out).
This is only a 40 character 9
bit storage chip. As you load
each 8 bit character into the
input, it just drops through
until it h its the output. Or, if
there is memory in it , it will
load up to that point.

Just think of it as a long
holl ow tube that you drop
ping pong balls into. They
will fall to the bottom if
there are no other balls in t he

= 727 Hz.
The transmitter's input is

parallel on pins 5, 6 , 7, 8, 9 ,
10, 11 and 12. Its output is
seria l, with start and stop
pul ses o n pin 25. The speed
a t which the transm itter oper
ates is set by the frequency of
pul ses appli ed to pin 40. Th is
tool is 16 times the baud ra te
of the speed you wish to
operate . For exampl e, if you
wi sh to ru n 100 wpm , that is
s ix characters per word,
equaling 600, which di vided
by 60 seconds gives you 10
cha rac ters per second, which
times 7.5 equ als 75 baud.

Fig. 1. Speed changer.

29, 30, 31, 32 and 33. The
speed at which the receiver
will operate is set by the
freque ncy o f pu lses tha t one
appl ies to pin 27. This is
determined by multip lying 16
times the baud rate o f t he
spee d you wish to operate.
To calculate this, use 7.5 as
your u nit per charact er of (5)
five level code. For exampl e,
if you want 60 wpm , that is
one word per second. One
word in RTTY is five char
ac te rs plus one character for
space that must be printed, or
six cha racte rs per sec ond. Six
x 7.5 equals 45 baud ; 45 x 16

Conversion

using 100 TTY on 60 wpm circuits
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By now you have more
than likely been heari ng

about the UA RT . This is, in
long form, Unive rsal Asyn
chro nous Receiver Trans
mitter. This chip can receive,
seria lly, signa ls with start and
stop pulses of any 5, 6, 7 or 8
level data. The Baudot code
used on amateur RTTY is (5)
five level. Which it will work
on is de termined by puttin g a
jumper on t he chip or leaving
it off.

The receiver 's input recog
nil es serial inpu t and conve rts
it t o par allel. Thi s out put is
availab le on pins 26 , 27,28,



way. The UART will release
th e balls one at a t ime as it
wants them, via pins 22 and
23. The purpose of this is
that when you are keying at
100 wpm and sending at 60
you will have a 40 character
storage . The whore idea of
this ci rcuit is to run your
machine at 100 wpm. Now
you can copy 60 wpm o r 100
wpm by changing the clock
frequency of the receiver, and
be able to leave the t rans
mitter output at 100 wpm.
You can also connect up your
100 wpm keyboard to the
receiver and transmit either
100 wpm or 60 wpm by
changi ng the clock frequency
of the transm itter and be ab le
to leave the receiver at 100
wpm.

The only problem you
might run into is if you run a
TO at 100 wpm and transmit
at 60 wpm. You can see that
if you did that you would
soon fill up the FIFO. You
could build up a circuit that
would recignize a filled up
FIFO and stop the TO for a
preset time. If you are typing
on the keyboard, you will
have to take a break once in a
while if you ty pe faster than
60 wpm for more th an 100
characters at a t ime. I don't
seem to have any trouble
there, but I think a fast typist
might have to slow down.
The reset is used when you
fi rst turn th e uni t on, as you
don't know what will be
loaded in the FI FO.

Both frequencies are
divided down from the 1
MHz clock. Any cloc k fre
quency you want can be used

as long as you divide it down
to the o nes we discussed. If
you don ' t like the clock I am
usi ng, th ere is a very good
one by Irv Hoff W6FFC
called the Mainline XB-6
UART Clock in the May,
1974, issue o f the RTTY
Journal. The 9316s are pro
grammable dividers by Fair
child. For those who don't
know how to program these
dividers, let's look into them
a bit.

The idea is to program
divi ders up so that when they
reach the number you want,
the ou tput of the last device
goes hi gh. You use this
output to feed back or reset
the dividers back to the pro
grammed number. Since the
input is a crystal clock , you
can see now that the output
should be as stable as the
input but divided by the
preset number entered into
the divider.

To ca lculate how to pro
gram the divider, you fi rst
convert th e divisor to binary,
Then take the 2 's comple
ment of this number and load
it into the dividers. Each
divider is a divide by 16, so
you must load 4 binary codes
into each one. The program
inputs to each chip are pins 3,
4, 5 and 6. Pin 3 is the least
significant num ber and pi n 6
is the most significant nu m
ber. A 1 is loaded as +5 and a
o is connected to ground.
l et 's go over one to be sure
you understand it.

To get 1200 Hz for the
100 wpm clock, we fi rst
divide this into our clock
frequency o f 1 MHz. Th is

comes ou t to 833. Now this
means we must program our
divider to give us an output at
every 833rd count of the
clock. If you look at the
circuit, you wi ll see that this
will also give us the feedback
for the reset pulse. The
easies t way I know of to
convert 8 33 to binary is to
just keep dividing by 2. If 2
divides into it evenly it is 0 ; if
you have a remainder it is 1.

For example:

1 1 MSN

2 IJ - ~ -o

2 Ili- _ _ I

2113 - - -0
2 rnl - - -O
2 1"52 - - -0

2 1104 - --0
2 1208 - - -0
2 1416 1 LSN

, 1m

ADO-0001 - OHIO - 0001

1110 _ 1011 _ 1110

.,
1110 - 1011 - 1111--,,2'.Comp......t

~REVE RSE~

~1l1 - 1101 - 0 11 1 LOAD

Note that the answer came
out to only 9 ' places. You
must add the three Os to
make it come out to 12, as
each chi p has 4 inputs and
they must all be set. If the
answer had come out to 8
places, we wou ld have had to
o nly use 2 chips. No w to get
the 2's complement we invert
all the digits - that is, make
every 0 a 1 and every 1 a O.
We then add 1 to the least bit
and we now have what we
want. There's only o ne prob
lem: They are in reverse. If
you look at the circu it, you

will note th e l SB is pin 3 of
the lst chip and the MSB is
pin 6 of the 3rd ch ip. ",'hat
we have to do now is just
reverse all the digits end to
end or tip the sheet of paper
upside down. If you want to
get fancy, you could put a
series of switches on the pro
gram inpu ts and th en be able
to pick ou t any frequency of
pulses wanted.

There are many ways to
interface the UART to the
Ma inline TIl l o r ST-6.
Several are in the May, 1974,
issue of the R77Y Journal,
Remember that the inpu t and
output are TTL compatible
and you can o perate the
UART with any circuit that
will work with TIL logi c.
Input is +5 volts and is pulled
to ground to o perate. The
ou tput is +5 volts when not
being pu lsed and goes to
grou nd internally when coer
ating, I am going to operate
my un it in a separate cabi net
with its own loop supply and
optolsolato- so it will be
independent of my Sl-6.
Th ink I could use it better
th is way. Most peop le might
like to put it into their ST-6,
as you already have th e 12 V.
Coming up with +5 should be
no problem. To operate the
circuit you wi ll need about
30 mA of 12 V de and 50 rnA
of +5 V de. Th is should be
well-filtered and well-regu
lated.

I would like to th ank Bob
Davis W6 HUl for all the help
he gave me on thi s article.
Without his knowledge, it
would not have been pos
sible. -

M-.fKtu'" & Gu-..u.l by

MOR·GAIN
2200T South 4th Street

L__.wo.ltI. Kansas 66048

(e131682·3 142

E. 0 ,~. & Auociat.
5115 North Lincoln Av..
Chiullo, lll inoil60669

EXCLUSIVE 66 FOOT.
15 THRU 10 MEIER DIPOLES

NO TRAPS- NO COILS -
NO STUBS-NO CAPACITORS

NOTES
1. M_. p roioad ' •• • w ill bo ...i1obl. l n1.
2. All _ I. 1_...I fu rn ished wit~ crimp/soIW lup.
3. All mro.l. """ bo lur"i<Nd w,th I So.239 '''''111

CO" '"1 co".-..: lor . 1 ..:lditionsol COlt. T~ 50.239 mit..
wi t~ t hl .und.rd PL-2~9 mile co..ill c.bll connKlor.
To order .... i. loctory in... lh.d option, ..:ld t~e 1111... ' A'
Ifte r t~ modIo! mbl!'. b ..,pIo : 40-20 ti D/A.

4. 11i ........ _ I '-'tory tuned to _t. II )9SO
kHl. ISPI moo:to-l. ore IKtory tu""" to 111 3800
kti, . 80 .....1... modol. I .. 1..1Ory t lo u II
36500 ktil . SH VSWR cur'" 10< o mor NIIOO do~

"'OOEl B OS ...,eE WE'Q><T LE..QT><
1 , 1 10 , ' KI I " tI",..,1

41)W><0 .01W ,,"WSO 2lI1 .13 36110.9
· " 1)10f'0 10/W/'5/10 !oIl.SO 3811.01 36/10.9

8O IO HO 80110 +15 51.60 . ' /1 .5 59/21.0
15-' 0 HO 15/10 5500 . 0/1 12 66120.'
15-. 0 ti D IliP) 15/00 51.60 . 0/ •.12 66120.'
15-20 >< 0 15/00120 6(1 SO ••/1.23 66120.I
15-20 HO lS1'I 1S1oo/20 .60 • •/1.1] 66120.1
15-'OHO 75110120115110 1'M 1111 .3' S6I2O.1
15-10 HO ISS'I 15/00120/15 110 1160 1111.31 66120.'

-·80-10 HO 1I0;'10 /2l)}15 110 ~ 50 Sl)" 10 611111.0

Write ", phone I", fu ll inl",motion '" conuoct YO" hi_it. d.i•.

MDA·GA IN ti D DIPOL ES . . . • One ~II I ,n l length 01
oon.." ,io",i IIIU ,wlol d ipoles. • Multi ·boo nd, Mul t i·
Ir ltque""y . • MI, imu m . IIioie""y - no , ,,,,,. , lood ing co il..
0' stu b•. • Fully ....mb io<! . nd p re·tu ned _ no m...uring,
no cuttinlj- • All _ . , he, rlto<! - 1 KW AM, 2.S KWCW or
PEP SS8. • Pto ol n p.rfor ml"". - ma r' t~ln 15.000 ~I"

lIMn deli_ltd. • Perm it .... 01 , ,," fu ll cllpob,l i' i.. 01
'od-V" S-boond . ,,..... . One loodli no lor OP"'.lion on III
bondl. • L..-.t cOltlbenolit ..,tenm on the ....rIl .. lodlY .
• Fat as" _ no '_ Ii", .wi1<:lling. . Higl>e>t~'_"""

lor till N<:w iot "' willi .. ..... h tr. Cl... Op.

Mll
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REGUlATED DUAL
PIlOTECITD POWEll SUPI'lIES

STANDARD
MEW 2MEHRfM
TRANSCEIYERS
Model SRC-I . 6A
SPECIAL SAlEl
• SRC U(,I, U'l8 oo
• I XlAl S 3~ J9'

AND"'194
• USA Z OELU XE 80\$(

CH.IJ!GER 110 00
- PT 36U l EAIH(RCAS( I tOOO
· U 19 RU88£RAfII I !!L! WHIP $600
- III (;ADS ~

o
'!2': IOUQI T(lIlEMO IlEGUlAR~'
~[1(l' " fI£lI l Out l'llC(
_10''''''"5". o..-flft """

10IIII 11 AIIIr$ - DC AlII, ...ml

""'"o.t.... 'ioll... III = 2'fO(
lolt/l.* lltplIl'" It..,
~,,,,,,,1IoosI 2~ INS
T..-l_ 100SK
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25 Ioof$ .....
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owe' . oIlalt and IlIerlNl o'ftfload protection circuit".
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AM/FM ANALYZER

SIGMA
AF-250L

ATLAS
210X·215X AND 350-XL

NEW- tIlI _.IOTllOIS

• INTRODUCTORY PRICE
$119

• DEVIATIO NI
MODULATI ON METER

• FREQUEN CY: 1.8
MHz · 520MHz

PLEASE WRITEFOR COMPLETE INFORMATION

©

• l'UU SCAN 146 ."" 117
tott-lz CONSECUTIVELY OR
1 "'Hz , OR ANY "'l-iz
RANGE SCAN RATE 1
...l-iz ' 2 SECONOS (AD.
JUSTABLE)

• CONTROLS SCAfol IHOLD
LATCl-I DELAY. 600 KHz
Of' I'SET (OFF, Uf', OOWN\,
~OGR""" 1 "'l-iz • SI"'PLE INSTALLATION

~\FMSC-l SCAN ER.,.fi; FOR KOt( FM 144

INTRODUCTORY PRICE $1 69

~

PLEASE WR ITE FOil SPECIAL BQNl/S
~NO P~C I(,l,GE OfF£ 1lS

•
YAESU FT-101E

TRANSCEIVER'S
""_ .n!, lor lIleCIII lui

TEMPO 2020
l BRll UA~T ~[W SSlI IllAIiSCEIV(R
f'RllVlllING AN UNWTM l ECO Mlll~.

l IONOf ADlMClll ENGI ~HlMG AII D
U~IQUE O!'WTI~G fUJUt!£S
' L£.lSf W,"l( fO~ OOllF'lE1£ IhFOR
lUno"
STANDARD
TRANSCEIVER
MODEL SRC-146A

I
ONEW!
~fW" IllUOt TO~[ P.O
CoriPL rTELl WlRl:O &
~EAlll 'O PlUG III Sli~ llQ
CXlllPUT£!LlOl. .lSSOl81l

...' " , .

'0'~ .!L.!,.!.! . .:!.:..',
•••.!. . . •..!.

· NEW

m."
~ EW" lIl D
SI;M.UIS(fOTIl. fl)
TOS/lt · j. ...

... ... u t ts

....TL....S. COLLINS REGENCY.
D£NTRON B"'I"'STONE, CUSl-i·
CRAFT. BIRD. STAN[)A,RO. KLI,l ,
l-iYGA.IN KENWOOD,TE...PO....INI
PRODUCTS I,l IDL ND VHF
I,lMl lNE EI.......C.ICO AI.,4MCOM.
ETC _ PLEASE WRITE FOR
OUOTE

MaWI
FMSC·2 SCANNER
FOR KDK
FM·144

• '-10 _ -'''.'_· 1.0 ' ... .. _1. ..
•~" . ' " 0' TUTtO. .....$0_ ....__ ....

14 CHANNel PROGRAMABlE
INTRODUCTORY PRICE $99

MaWI
7400 SCANNER
FOR _ •
KENWOOD _.
TR-7400A

14 CHANNEL PA OGRAMABLE
INTRODUCTORY PAICE $99

INTRODOCTQAY~ICE $749

2 DAY ....IR SHIPI,lENT ...NYWl-iERE IN U S $35 "'LASKA "'''1 0 H"'W"'II SlIGHTLY HIGHER

o FULL BAND COVERAGE 160-10 METERS INCLUDING MARS.
0 2000 + WATTS P.E.P. SSB INPUT. 1000 WATTS INPUT CONTINUOUS DUTY AM ,

CWoRTfY AND SSTV.
o TWO EIMAC 3-500Z CONSERVATIVELY RATED FINALS.
• Al l MAJOR HV AND OTHER CIRCUIT COMPONENTS MOUNTED ON SINGLE

G·10 GLASS PLUG IN BOARD. HAVE A SERVICE PROBLEM? (VERY UNLIKELY)
JUST UNPLUG BOARD AND SEND TO US.

o HEAVY DUTY COMMERCIAL GRADE QUALITY AND CONSTRUCTION SECOND
TO NO OTHER UNIT AT ANY PRICE!

• WEIGHT; 90 res. SIZE: 9Yi"(h) x 16" (w) x 15W'(d) .

AMMCOM S 2 25

ASl'R0200
Pl EAS[ WillI( FO~ COllPLET! Ill'ORlAAlIQN

ACCESSORIES FOR MOKFM 144
FMPS·4R Regu lated ACJPS $49
FMTP·} Touch Tone Pad $59
FMTp·2 Touch Tone Pad with 10 Number

Programab le Memory $99
FMMC·l Microphone with Built·in

Touch Tone Pad S59
FMTO·' Private Call Oecoder for use wrt h and

Programed byAny Touell Tone Pad, S119
SC·12A Audible Tone Encoder- Decode, $119
FMSC. l Scanner - Ra ndom. Any Ranp _ $169
FMSC-2 Scanner - Proil"amab~. 14 Channels $99
MARS·CAPOption Kit - Anyfrequency.

AnySpllt _.._.._...............•....• $12
n" OF·) ::!:1MHz Offset Option Kit

(No Crystals To B"y).. _.•_ ~•.~. $19
FMTU Sub·Audible Tone (100 Hz -

AdJU stable 61·203 Hz) ..._.•._••.._.~••__. S19
FMAT·} ~ Wave Portable Antenna for Hotel.

Motel or Apartment _ ~._~ $7.95
(ltra DC Cord & Plug _..__.._ _ _..•__.~~_._ SlSD
ACC. Socket 5 Pin Oin P1ug _._ _..__.._._._. $I.SD
O.ners Manual.•._ .. __ $500
Sffike Manual .._ __..__ _ _ _..__.._$2-00
Mounting Bracket (EJ:tra)._ .•.~.••~__.._.. .._... $6,00

~KDKI

© SIGMA XR·3000D
LINEAR AMPLIFIER

NEW!

S.l ~cc.'I-"""
O--~ _,.

SEE YOU AT
DAYTON

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W.129th Terrace. Miami, Florida 33176
COl.I'lTEOUI PE:FlIOMAL IERVlCE......~ DA. IIDtIPM£ffT. "...... .. hJ :llOdIange-.oul: noec-.
U:L£PMONE : (Xl5) 2»-3131 • TELEX 51-WI' STORE HOURS: 10-1 MON.-#Rl. A21



NEW!
FM144-10SXRH

• MONITOR LAMPS: 2 LED 'S on front cane! morcere
(1) mcornmg signal-channe l busy. and (2) un·lock
con omon 01phase locked loop,

• DUPLEX FREQUENCY DfFS[T: 600KHz plus or minus .
5KHz steps Plus simple l . a"~ frequentv.

• MODULAR COMMERCIAL GRAOE CONSTRUCTION: 6
umnred modules enmmate stra~ couplmg and tacur
ta te ease 01 maintenance.

• ACCESSORY SOCKET: fully Wire d tor tou chtone .
phone patch. an d other accesscnes

• RECEIVE: 25 uv senSit ivity is pole filter as well as
monolithIC cn stat hlle' and automatic tuned lC
CI'CUltSprovufe suoencr skirt selec tIVI ty

• AUDIO OUTPUT : 4 WAITS
• HIGH/lOW POWER OUTPUT: IS walls and I watt.

sw itch se lected. low power may be adjusted
anywhere between 1 watt and IS walls, fully pru
tected - short or open SWR.

• PRIORITY CHANNEL: Instant select ion b~ ncnt panel
SWitch. DIOde matm may be owner re·progra mmed
to any frequency (146.52 prOVided )

• DUAL METER: Provides "S" .eadlOg on tecewe and
powe r out on transmit.

• OTHER FEATURES,
Dvnarmc microphone. motate mount . enema! speaker
jaCk, and much. much. more. Sue 21• x 611 1 711.

All cords , plugs, fuses, mobile mount. microphone
hanger, etc., included. Buill in speaker. Weight: 5lbs.

All Solid State-PLL digital synthesized - No Crystals to buyl 5KHz steps - 144-149
MHz-LED digital readout.
• 5MHz Band Coverage - 1000 Channels (Instead of the usual 2MHz to 4MHz 
400 to 800 Channels) • Priority Channel. Audio Output 4 Watts. 15 Watts Output
• Unequaled Receiver Sensitivity and Selectivity - 15 POLE FILTER, MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END - COMPARE!!
• Superb Engineering and Superior Commercial Avionics Grade Quality and Con
struction Second to None at ANY PRICE.

• FREQUENCY RANGE: Receive: 144.00 to 148.995 MHz.
5KHz steps (1000 channels) , Transm it 144.00 to
148.995 MHz. 5KHz steps (1000 channels).

• fUll DIGITAL READOUT: Sl ~ eas)' to lead LED digits
pruvrde direct frequency readout assuring accurate
and simple selection of operating frequency

• AIReRAn TYPE FREQUENCY SELECTOR: large an d
small coallally mounte d knobs select 100KHz and
10KHz steps respectively S..... rtcnes d iCk ,slopped "",th
a home POSition Iacihtate frequency changing wu nout
need to Yle .... LEO 'S \ll'hll e driVing and proYldes tne
Sightless amateur wll h lu ll Brad le dial as standard
equipment

• fULL AUTOMATIC TUNING OF RECEIVER FRONT END:
DCoulput of PLL fed to varacto. diodes In all front
end Rf tuned cncuus prOVides lull senS l llVlt~ and
optimum mtermoeuranon rerecncn over the entire
ba nd. No other amateur unit at any price has tnrs
feature which IS lound In only the most sophist icate d
and ex pensive ancrett and commerce ! transceivers

• TRUE FM: Not phase modulation - lor superb ern .
phaslzed hl·1I audc Quality second to none

• FUllY REGULATED INTEGRAL PDWER SUPPLIES:
Opefatmg voltage lor all cncurts. r.e. 12v. 9v and
Sv have Independently regulated suppli es 12v regu
lator effective In keeping engine altern ator noses
out and protect s fi na l transistor from overload.

WINTER SPECiAl
FMIUIOSIRII

138900

VALUE 1599.00
Regulated AC/PS
Model FMPS·4R ••• $49.00

NEW! 6 METER FM50-105XRH
Samespecifications as aboveexcept transmit/receee: 51. 00·~.995 MHz, 600 channels

Introductory Price $389.00

NEW!

TONE c:fiii[NCODER/
DECODER
sc 12A 12 {)j ...,.~[LS DUtol. fOflE
Iolf04«lOf'\'~ 1119 OIl

Ioucn-Iene
Ped
MODEL FMTP·}
... 159.00

A2 1

WESTERN REGIONAl SALES
• SERVICE CENTER

CONSUMER COMMUNICATIONS. INC.
PLEASE ORDER FROM YOUR LOCAL 8m.15TH AVE" N.W.

SEATnE. WA 98101
DEALER OR DIRECT IF UNAVAILABLE. TELEPHONE (206) 714·7331

Manutaclured by one of Ihe world 's most distinguished Avionics manufacturers, KyokulODenshl Kaisha, Ltd.
• Flrsl In Ihe world with an all solid slate 2 meter FM transceiver.

- - AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 • Telex: 51·5628
U.S. DISTRIBUTOR



• • •
ELECTRONICS COMPANY, INC.

"One of the finest names in the industry"

SPECIALISTS IN
High-Power

circuits &

RF transistor com ponents,

associated componen ts.

CMOS integrated

WISHES TO ANNOUNCE

A complete line of amateur H.F. and V.H.F. equipment including the best

names in the business.
•

Liberal discounts to licensed amateurs, has been, and still is, our policy 

trade-ins accepted.

For your amateur needs from $1 to $?????

Write or Call

B.B.C.
BLUE GRASS PLAZA
2417 WELSH ROAD
PHILADELPHIA PA 19114
PHON E: (215) 464-1880
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BULK ORDERS ACCEPTED BIOS SUPPLIED
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t MlFFlN Fall' . Hl. E, ,\'Y. " "'I" HJ~

CPtl h~h perfO, "'allC<' uial air type
fa"" mfg 10)' 1t"I",n. IH M. l\lC alHI
"the'" Qty, Ltd . ~I,. WI. au.,
7A,\ LOOoo I 2 , SIl.1lO "a"h
3 f",$ 2:;,(M) . . 7A.-\[.UlMI012 $2~'(K II:J

,
t KI I'LEY ,\ i, r ail fib ",m~ 'I"" '" .,
4* " muffin fall, but .. ith , haded p"l.
mol",. 10'; CF:'<-I . "' . .. . .ll y. ltd
:i h. Wt. :l l.b;.. 7AALl 2500 13 . ,$4 ,75
:J for $ raoo .., AAI. 12;",()0 I;J. $ 13.001:1

f: I.F.cTRO~ IC IGl\ITIO ~

:"<w all,l pa"h"cd .. ith ,,,1,1...,·,1 It·..ni,
"al •. ,i n l~.,d "" II ".rkinl" +'l ,Il \' " ,01
ler",i ll.l : _.') ,(,V 1,1..·k ""tr" i,,.I; +I.:!V
1.lue I<,m linal. B cell , in all ...,." (7)__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -i c~lI. of 0.100 A.Il . • ,,,1 Oil!' (I ) cdl of
0.150 ,U I. Size: 2,1) " L x 1.2" W x
0.70" fl . I.,w,k; ~o..d fm "''''',\e ,,,,,, trol.
Qt< . Ltd. SI,. WI. I " z.
7XA l.utM)O:!I) . $:;.tll) . aeh
5 f",$~3,OO , . 7AALOut. )2(, . $2:WO/:;

Surpl,," ""''' pulr' I"u"h t" n ~ 1'10"". ,
u,ed to ,'alidate c,edit ca,d" .11.1 p~n;onal

check authorization. The" unit, ar~ u,~,l

a"d Co"'e from a large compute' u lidaler
ope.alioll ..ho hav, since IIpdated their
"'l"ip"',n t. Compl.te ph"", .. ith louch

. to~ e pad, head .. I . mie,o ·.d,cl1i t ho. ,d",
1'0"" ~o rd . phone c" rd, logic and " I'
amp power ,u p pl ~: + 5V, +/l. - 1 ~V , ca.e,
etc.

.-\ 11 unit; are ",,1.1 " AS IS" . rlo""e
includes 2 r.c. boa,d. in.ide ha.e ..hich
con Lain rc Luff. ", .nd ", e",,,l'}' 10 aceel·
..ale/decelerate call t,a ffic. I'n il" will ,~

m,ml.e, la.t numher ". II~d. IJ3t. "e" t
all d ,<ciewd from c,~d il phone a. "ho.!.
high ,p-e,d burst of hi"a!')' da ta "ig" . I" ,
linita requi,e a SI'ST pu,hhutl"" ".. ilt:h
(not ,," pp l i~d ) to ~o "off-line". We haH
bern told that Ihe... urlit. c." I,,· us ed as
"tall da,d to 'I<,h tone phone. .. ith ",)me
.Ii~h l ",,,d ific·ali,,m . I)",. for cu"" " i,,"

. is suppli' d. The,. "nil-, "0,1 0 ' ....
$ 150.00 ••"h to ",. ke. mo,t part, a,e
,-\J:, mf~. You,"" for only $25.00.
Sh. \\t . 7 1.1" .. , .'0.'0 I.lMIOO;JO .. $25.00
2 fo, $44.88.. 7AALoooo:1O . $4-1- ,88/2

• l OtIGU I'OINT lirE
• t OtlG£ R SP~R~ l'I.UG LIFE
• PRIoCTIC~ll' ElIM I N~TES TU"E UPS
• MO!lf. POlnRFUl Sl'U~

• HnU G~SOll NE MIl.U GE
• BEnER ENGINE PER'OIIM~NCE

New . "Iid "laIc i~nit i(J n f" . "ar; , b"al,.
tru,'h, d~c,~a... " ea, on poinl" a"d
plugo; . III.LaIl. "" , ily 0" ( ) 0' 12 voll
,)'ste",s. ~h. \\'t. 17> 1.1" .
7AALOf)tMl2:; l o.8I\ each
Ho,$16,OO .. 7A/\I .O(M)()'2~. $18Jk)/ .3

.-\djll"table 0 t" 240 >cc. M f~ . b~ (;<I"r.1
Time, ."I i.l . t. l, timer. Input 11 7 V
5O!1JO Ilz. Output 120 VAC.:; A., dpdt,
.. ith knob control and uctal plug.
510 , W\. I Lb. • .7AAL2690006. $9.:;0
3 for $20.00 ..7AAL26'KlOO6. $20.00/3

RUNNING TIM E '!-IETER
Mfg. by t:ngle., elapsed Ii", . indi<:ato,""
.. il h ",.dillg. of ')<)'1')9.9 huur>;, 2·1/8"
diamel~r moullting hole. 0" .. i.. lead• .
Rllns "n 117 VAC. Id~-lI1 f,,<: I'",venl ive
mailltellance. "; 10 , Wt, 6 oz.
7AA LION0024.. $'1.00
3 for $25.00 ..7AAUON0024 . $25.00/3

TOUCII -TO~E
DATA PII O :'l' ES
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Want iI tree copy of any 73 publiCil(ionl Sure you do. Just iend in your

favo, ir" circuit, ex liven one that you don 't especially like. If we print it, you
(aklf home the book of your choice.
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Here's iI circuit developed for doubling t he frequency of iI TTL SQu¥e wave. It
lock, onto the ri~ and fall o f t he input square wave. Jf h igh fff!quency
operation i, desired , the capacitors may be lowered in value. Tha nks fo Howard
Gerber W85YWS.
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A crystal checker suitable for checking rAed etystals at hamleSIs, e tc. If the
crystal is good, the meter will show a steady indication. A good crystal will
cause the circuit /0 oscillate .men the "rest"burton is pushed, with a half Salle
reading on the meter. Thanks to John Mairs, SiJ'ingfield VA.
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A continuous tone defecto r using 567, 555, and 7400 ICs. The output goes low
only wherI the t ooe has btNm continuous lind exceeds the t imer puIS#.!. Without
a tOIle, the high lit the 567 output is imerred, keeping the t imer reset. When
t he tone comes in. the t imer output !JOe' h igh iIfId, ,fter being in ...rted, b locks
the ga te. If cont inuous lone is used. the ",te is opened ilt the end of the t imer
pulse. If not continuous tone or shaner in dUf3tion thdn the t imer pulse. the
ou tput of Ihe (pIe remains high . The circuit could also be used to reset lin
alarm system or eerecr any TTL logic that required a specific length of time.
Thanks to Raymond Thompson KH6IEL.

A siren oscillator thdt sounds just like iIfI il ir mechaniclll device. L I is one half
an audio transformer with a 10k center tap. Thanh to Gary Capt'k K8/V$A/5.
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TM best _y yrt to uftfgwrd portable, emt''9t'ncr power repeatert from
rel'f'fSe or exrzuive voltage. 01 prevents incorrect poldriry damage, iHld lefIer
voltage determines the maximum voltage that will reach the rest of the
circui try. Use fast blowing fuse rated greater than the SCR current rs ting.
Thanks to Paul Hurm W88CLF,

A ' '''0 center indiC4 tor tar FM receivers. To adjust, tune in a station and adjust
the , megohm pot for a nul!. Then ask the station to modulate and fine "diust
so mcdutstkm pt'aks don 'f light the LEOs. Stations are properly tuned when
neither LED is lit. Thanh to Michael Black VE28 vw.

fAOM OH EC TOA

Your basic code practice oscillator,
which works with 2 to 12 V de (but 9
to 12 volts gillf!S besl volume and
clean keying) . R 1 can be replaced
with iI 500k pot and the circuit will
,_p the entire avdio fff!quency
range. Thank, to Rod Hill len, Tomb
stone AZ.

The NKey ~ B8'ep«, U designed for use On the JildcsonviJIe FL 16n6. The circuit gives a.75 second tone bursl 1 wcond
after the COR is de-energized. Time delay m.ty be chang«J by substituting another value for t he 1 megohm resistor.
Tone burst dufit tion is lIiIried by changing the value o f the 700k r.iu or, and the fff!quenc~ o f the torotl is chang6d by
vary ing the resistor·capaci to r ratio of the third 555 Je The circuit is set up for 5 V ac. but can be used for 12 V dc
applications by adding the components in dashed fin8$. Thanks to Jim Arner, Jacksonville FL ,
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0. Is the problem of key clicking.
e l<Pl!fienced with ON key ing. also
experienced in FSK work in te le
printer operation?
A. Yt!!S. shifting frequency too quickly
will rewlt in sharp-edged waveforms.
In order to achieve rounded charae
ten, the k~ing transition muSt be
smooth and slow. Abrupt chiJnges in
_y keying signal will p'oduce exces·
sive bandwidth. and result in thumps
or clicks, even though the affected
receivers are tuned to a frequency
some distance from the offending
sta tion's frequency.

0. How can you set the main tuning
d ia l to the right spot so that the
calibration o f t he bandspread dia l will
be aa::urate?
A. A cryslal-eontrolled mark~r oscil
lator (see the f igure) is aboot the best
way to do this. The circuit shown can
M built right in to most reCf1ivtm and
tumed on or off at will with a toggle
switch mounted on the front~.

A 3.5 MHz crystal wifl work nicely.
The fundamental and harmon ics of
r1w 3.5 MHz oscillator make it usab/~

as a band edge marker for a ll bands
through 28 MHz.

",.,

Q. If any. what are the advan tilgeS of
SS8 compared to FM?
A. Fi rst of all. FM requires more
frequency space and more bMldwidth.
Second. performanctt o f 558 on _ak
signals is bet ter than FM. La$lly. FM
cannot be received p'operly on an
ordinary AM·CW ~'vt/r - 558 can,
by using rhe bfo to inject carrier.

a. How can a surplus frequency meter
rf output be reduced?
A. Simple. To recap, ho_. the
problem occurs whrn the instrvm.n t
is runed to I _k signal. What ha~
pen$ is that a hetflfodyning effect is
produotKJ - and qui te an annoying
~.

To remedy, a 2 megohm potenti
ometer should be plaet!d in SJerit!!S with
the origin¥ fClHtl dropping resistor in
the freqUflncy mtltflf. To null or
reduu output. metWy MJ;ust the
newly-installt/d porentio~ter-.

Q. What is an integrated circu it?
A. A n integra ted circuit (IC) is a small
piece of a specially treated mineral
that has the ability to reproduce
entire circuits that might ordinafl1y
requ ire dount o f t~nsistOfl, resistofl,
and o ther components. There is at
least on, IC that is the size o f a
transistor that actually repllJCeS a
thousand transistors: 10m. replace
t'V!'n more. Being Vl'f)' small, th~ are
perfect for miniaturiZed construction
pro;ects or for simplifying larfltl'~
;ects. Usually they have fourreen or
sixteen connections.

10 ",H

lIS possible. We will try to answer all
que riM recei Wld. Please mail yoyr
questions to Technical Editor, 73
Magazine, Peterborou., NH 03458.

'",ow

($ef! the figure) will permit crysriJI
controlled operation and requires only
, few ,,,,.1/ parts for iii ~ry w0rth
while IIddition. A nd, originaf Cill ibra
tion of the set's vto is undistlH'bed.

.,

1001( :~ :,
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Q&A
Th is column will be • monthly

fea ture of 73 Mil9iZine. It is hoped
that it wi ll be of anisunee to begin
non and old-timers alike . We only ask
that you r quest ions be kept _ Ili'l'lerlll

a. For operation on MARS. CAP.
etc. , what modifications will allow
crvstet-controtled as well as via ccere
t io n?
A. This typical-ci,cuit modification

!IZO- IJO

m'

4 "F TO

?
"' IXER
" lAT E
~

RCVR

pot wi ll h;J1II!f a resistance of from 3k
to 40 kii. depending on the rransistor
used: the value must be obta ined
experimentally. Try a 5k unit with the
HE-3 tromsistar. Betore changing resis·
t ors. t ry Vilriom 10w·KJltage de values.
If a 2N1742 transi$tor is on hand. i t
will work ex tremely well in th is
circuit.
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Q. Is there I circuit diagram fo r a
transistorized Q-mult iplier that can be
used with i·15 in the 1400 kHz region?
A. The lead from t~ Q·m ultip litJr (see
figurel t o the plare o f the milter s~ge
in the rttVt/ivt/r should M shmlded. The
coil used should havt/ a high a and,
for 1400 to 1450 k Hz, should be an
iron-eore unit having a value of 120 to
130 uH. T1w resistor tied ro the 25k

• TO XMTR

KEY JJ\CK

."
Z.!1 ",H

•
"

TO 5PKl'I

r
set TG-5, can be converted easi l y to
¥l ~xw/enr keying monitor used with
the ste tion receiver and transmi tter, as
shollVr'l in rhe figure.

t il 1'0l

,/, "

~o-'JoI
,;, S' to vee

J, I NT [ RFlUP f!:A

ISURPUJ Sl

VOLUME

f --;),
" 0

.22 Ill'

t •
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TO R( VA
AUDIO 1,,"UT
T£"'M INAl S

a. Is there iI d iagram for constructing
a simple keying monitor?
A. The interrupters in ",VIer.'pi~ o f
surplus equipment. well fItS relegraph

0. Is thenl I crystal oscillator cirwit
that will operate at 7 MHz U'Sing I
Siticonix 2N2608 field effect Iran
w:or (FETI?
A. The oscillator circuit in t~ figure
will __k -V well . LNds must be

hpr shorr. The coil can be air·wound

or a ~tJ>Hbi'ity·runed unir. If
desired. the r""ing capacitor can be a
nri#Jb1e unit and rhe Villue of the coil
fixed. The amount o f rf oatpot will
~ on r1w crystal (actMtyl and
t he II01tages used.

...
0. Is t here I circuit diagram avlil.tlkt
for building I code prac tice oscilla tor?
A. The code practiCf1 oscilla tor circuit
in the figure can M built for approx
imately S6. This circuit dOfIS nor

require a plate or 8-p/us wpply. It is
essential. however. that high imped
ance headphones be used with rhe
Circuit for maximum perfarmanr:e.
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Digital Autopatch

- - with touchtone dialer

T he recent introduction
of two new Ie chips by

Motorola has really opened
the door for a practical auto
patch for the repeater that
does not have access to a
touchtone signaled phone
line. This article desc ribes all
the circui ts you need for
phone patching.

Th e MC 1 4 41 9 and
MC14409 are the good news
items that we have been
waiting for. The MCl 441 9 is
a 2 of 8 to binary decoder
which takes a ro w-co lumn
input , docs debouncing, and
conver ts to a 4-bit b inary
number. The debounc ing con
sists of furnishing a strobe
pulse to the MC1 4409 o nly
after the ro w-column Infer
ma tio n has settled. The
MC14409 stores th is data and
dials it out at the proper
pul se rate. The sto rage capac
ity is 16 numbe rs and ca n be
read and out pulscd over and
over again by using the redial
feat ure. The autooatc h de
scribed here is in operation
on two repeaters prese ntly
and is performing just fine .

The Decoder
I designed the decoder

around the EXAR XR2567
IC chip because it is a dual
decoder and costs only sligh t
ly more than a single 567
decoder. The decoder board
uses four of these chips to
decode the four rows and
four columns of the standard
16 button pad . (See Figs . 1
and 2. ) There is some "AND"
gating done to get (. ), (#),
(l) and (lJ). These four, plus
all rows and columns, are
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Fig. 7. Control circuit for touch tone signalcd phone line.

., contro l sys te m that will
init iate the call, sta rt the
t imer, and provide lockout
for (1 ) or (I}) as the first digit.
The operatio n of the circui t is
p r ett y s t ra igh t fo r wa r d ,
except for t he debounce
fea ture. Begin with (* ) going
low for o ne second. Th is se ts
the J-K fli p-flo p (0 o utput
goes high ) and starts the three
minute timer. The o ut put of
the t imer is inverted and is
furn ished as a signal to start
the tape recor der, make the
pho ne li ne co nnecti on, and
keep the transmi tter on. If
the next digit is a (l) o r (I}) ,
the t imer will reset and the
ph one con nection will be
broken. The fi rst d igit dia led
will clear the J-K flip-flop so
the next or any subseq uent
d igit can be any digit in
cl uding (1) and (0). A (. ) or
(#) is not recogni zed as a
d igit. The rctriggerable multi
vi brator 74123 is used as a
dcbo uncer. The any-ro w or
any-column debounccr is set
at 20 mi lli seco nds; the (*)
and (#) dcbo uncer is set fo r 1
seco nd. A logic low must be
present for the full time in
order to get an o utpu t after
that t ime. Any glitching or
contact bo uncing that takes

Tou ch to ne Signaled Line
Control Circuit

Fig. 7 is the logic for a

t rigge rab le mul tivibrator
(74123) was used to insu re- -that * or ;; must be held lo w
conti nuo usly fo r one seco nd
before th e o utput goes low. I
don't have a ci rcui t board
layout on th is feat ure yet ,
but the schemat ic is sho wn in
Fig. 5.

• I~'

The three minute ti mer
will terminate the call afte r 3
minutes. Th e cal l will also
term inate with (#) or with
(1) or (Q) as the fi rst digit.
The AP line is used to turn on
th e t ransm itter and the
loggin g tape recorder (third
party t raffic, yo u kno w!).

A fix was also needed to
kee p vo ices from "talking
up " a dial tone in normal
repeater o peration. A re-
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(Q ) is the first digit , t he
phone will disconnect. "

It was foun d in th e model
that some voices would cause
a ro w-column match and
kee p dialing the pho ne after
the co nnect io n was made.
Th i s was ove rcome by
limit in g the nu m ber of d igits
to 7. The 75192 loads a " 1"
wit h (*) and counts to 8,
thereafte r inhibiting stro be
pul ses.

1

~~--:lf. t["~Q--:lf. r4',.
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DECODER
W4VGZ

•

22

Fig. 8(a). Decoder board .
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Fig. 2. Dual tone decoder. Four of these decoders with R1 and
Cl values from Fig. 3 ore used for the complete decoder (Fig.
1),

Freq. Cl Rl (Nominal)

"~ 1 fS7 Hz 0 .1 mF 14.3k"_2 77 0 Hz 0 .1 mF 13.0k
RowJ 852 Hz 0 .1 mF 11.7k"- , 941 Hz 0 .1 mF 10.6k
Col umn 1 1209 Hz .047 mF 17.6k
Col umn 2 1336 Hz .047 mF 16.0k
Column 3 1477 Hz .047 mF 14.5k
Col umn 4 1633 Hz .047 mF 13.0k

Fig. 3. Decoder frequencies and t iming resistor and capacitor
values.

pro vided as out pu ts . The de
coders are tri mmed to fre
quency by monitori ng pin 9
or 16 of the XR2567 and
adjusti ng the pot for a free
run ning frequency equa l to
the desired lock frequency.
Th is is done, by the way.
without an input signal. The
nominal value of Rl is sho wn
in Fig. 3. The fourth column

is no t used for autopatchtng;
however, you may fi nd it
useful for control of some
repeate r funct io ns.

The Dialer (F ig. 4)

I decided that I d idn 't
want to pay for someone
else 's toll calls, so I put in a
"fi x." This fix makes the
logic statement : " If a (1) or

,
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Fig. 8(b). Decoder board component lay out.

Decoder board, foil side view.

Decoder board, component side view.

Audio Interface

The audio board (Fig. 6)
con nects the receiver output
to the transmitter , phone

• lq --J • ••. , - \ -'B 'J"-':to...l - . ;::T;;: ••
I _.!._ • ,

•• • ti _ • ;A~ ~ ~/ -
i ~o

place before this t ime is over
will ret rigger the single shot
and ex tend the t ime by the
single sho t period.

1 W4VGZ

.....
DIALER

Fig. 9(0). Dialer board.
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Fig. 10(a). Audio board.

line, and decoder. It has pro
vision for local microphone
and lD audio, and has a
com pression amplif ier for

boosting the phone line sig
nals. The compression amp!l
fier has high gai n for weak
signals and less gain for strong

signals. All switching is done
by FETs. The carrier oper
ate d switch (COS) input is
active high. If you have

touch tone signaled exchange,
the aud io board, the decoder
board, and the addit ional
logic (Fig. 7) are all you need.

CIOUA

Fiq. 9(b). Dialer board component layout. Fig. fOrb). Audio board component layout.
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Parts List OD1 u F , Disc Ceramic 1 5 .1kOl1m, %W 1

1 .0u F, 20 V, Tantalum 2 7 .5k Ohm, % W 2
Decoder 5 mH tsee Te xt ) , 10 k Ohm, % W 5

Description Q", .04 uF (See Text ) 2 18 k Ohm, % W 1

220 Ohm , % W 8 74LOO 1 27k Ohm , Y. W 1

8 .2k Ohm, % W 8 7400 1 lOOk Ohm, % W 5
10 k Ohm, Pot , Bour ns 3299W 10 555 1 470k Ohm , %W 1

0 .1 uF , 100 V, Dipped Mylar 4 7419 3 1 510k Ohm , % W 1
0.Q47 u F, 100 V, Dipped Mylar 4 7473 1 100 k Pot , Bourns 3389W 2
0 .1 uF, Disc Ceramic 2 MCl 4419P 1 10 k Pot , Bourns 3389W 1
1 D uF , Axiat , 20 V, Tan talum 8 MC14409P 1 0 .1 uF, Disc Ceramic 8
10 uF, 20 V, Dipped Tantalum 9 l N647 1 100 pF , Disc Ceramic 1

10 mA Red Light Emining Diode 8 Relay , CP . Clare, MR3M s-t 009 1 1.0 uF , 20 V, Tantalum 7
XA2567 Dual Decoder 4 MC7805CP 1 2N3823 5
7402 1 Audio 2N3904 3
7404 1 Description Q",

1N750 2

Diat.r MC7805CP 2
4 70 Ohm , % W 1 LM741CN 3

Descr iption Q", 620 Ohm , % W 3
910 Ohm, % W 1 1k Ohm , % W 5 Circuit Boards can be obtained from :

3.0 Megohm , % W 1 1.5k Ohm , % W 1 O . C . Stafford

240 Ohm, % W 1 22k Ohm, % W 1 427 South Benbow Road

22k Ohm, % W 1 2.7k Ohm, % W 1 Greensboro N C 27401

47 uF , 20 V, Tanta lum 1 4 .7k Ohm, % W 1 Price is $20.00 per set, ponpaid .

•

,

tions given in every package
of boards and you shouldn 't
go wrong.

The inductor for the 16
kHz clock oscillator shouldn' t
be a problem. I have used
c o ils f rom 3 t o 10
milli henries (with the appro
priate capacitors) and they
worked OK. You can moun t
the coil on the area used for
the 5 volt regulato r heat sin k.
Th e formula for find ing the
val ue of t he capacitors is:

I.
<. -, "
" • ..

• " .. .. ..
u AUI)IO T 1 AUO' O "I .. • ..,
'0 AVO'O

,
OEt OOE" 0 " O'AL EII
IIOA" D "

, .. 10A"0
• • •.., "• • •.. AVD' O

-
..

t OS ' N 1 0 A" 0 •, .. ..
• "5V '" , ..

~
.. .,.

'.'."." ...,., ,.,
-" H ,

1 1' ITO•• .. • • ,
~M 'T ON
LOG't

p " ONE COU PLE R

1II1 .... "
- 10 P"ON

LINE

m OuT H P' CAL SCHEMATICTO Xlol ,T ON
LOG'C

CL (uF )
2

•
10 Llm H)

Const ruct ion
Any local print shop can

Fig. 11. Overall schematic,

make the negative (or posi
tive) you nee d for making
your own boards. You can

purchase, from Kepro, pre
sensitized boards in the 4 x 6
size. Just foll ow the direc-

Cheapskate Shortcuts
All boards mount in

22-pin card edge connectors.
You could solder directly to
the fingers and save some

Dialer board, fo il side view.
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1 AUD IO
W4VGZ

Audio board, foil side view.

Parting Shots

An attempt was made to
keep a constan t impedance
on the phone line between
transmit and receive. If there
is any problem with the
pho ne company on this, you
will have to put in a hybrid
coil and take out the FET
switch 06 .

One day you might find
yourself getting wrong num
bers. Check first to determine

money . Fixed value resistors
could be used for the audio
input on the decoder board
to limit the input to less than
a quarter of a volt rms or so.
The level is no t critical at all.
You could soldertack a pot to
find the value needed for
proper frequency an d the n
substitute fixed resistors if
you want to save about $15
in pots. Watch out for the
orie ntation of ICs, especial ly
the MC14409. Ma ke sure you

Cyril LievesJey WAlLET
142 Brightman Sr.
Fall River MA 02720

don't put them in backwards.
Pin 1 on the PC board is
square instead of rou nd. You
could get by witho ut the
LEOs. Just increase the load
resistor from 220 Ohms to 1k
or so, and put in a strap for
the LE Ds. A junk box relay
could be used (instead of the
reed relay speci fie d) a nd
mounted externally to the
circuit board; just put in
jumpers over to the contact
fingers.

Audio board, component side view.

if the phone compa ny is set
up for dual mode signaling on
the line. They have a setup so
that either dial pulses or
touchtone will wor k. The
system used here docs not
mute the tones, so that bo th
the tone and dial pulses will
be present on the line. I have
not encountered this person
ally but have talked to others
who have. The ci rcuit shown
in Fig. 7 should be used if
this is the case.e

- - practical hints

Harness the Wind
T he wi nd blowe th, and

the hams want to use it.
The articles that I have been
perusing are good in theory.
In practice they do not work,
period. Even the com mercial
wind electric generators are
very disappointing in perfor
mance. I know; whe n I was
you ng I was making a li ving
mak ing those stupid contrap
tions work. When the power
compa ny brought in the
wires, I loo ked for another
job.

If you are in terested in
putting up a wind elect ric
system, fo llow the ou tlines of
a good theorist, but do the
main things he leaves out,
which are: You cannot charge
a 12 volt battery with a 12
volt generator, the gene rator
being 30 feet in the air, and
the battery under cover at
grou n d le vel. Even the
com mercial un its t ry to do

this. Also, you canno t light a
12 volt bu lb with a 12 vo lt
battery over the ho use wi ring.
All th a t yo u will get is a red
light, depending if the battery
is fully charged or not. The
secret of a successful wind
elec tric syste m is to have the
genera tor rated at twice the
voltage of the lights, to a

vo ltage regula tor posit ion ed
clo se to the bat te ry, wit h the
battery o ne and one third
ti mes the voltage of the
lights.

At that t ime I used a six
volt syste m. Thus, a 12 vo lt
ge nerator to a six volt
regu lator to an eight volt
battery . Four batte ries were

wired in se ries-pa rallel. The
wi ring mu st be as heavy as
you can afford.

Practicality works when
the theory leaves much to be
desired. The alternators of
today would great ly increase
the efficie ncy of the device,
as the wind does no t blow
steadily. Any questions? -
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•
DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEOS, etc.

l N9 14 100. lOrnA .05 8-pin ",. .25 ww .45 2N2222 NPN .10
lN4004 400. lA .08 14-pin ",. .25 ww .40 2N2907 PNP .15
l N4005 eoo, lA .08 16-pin ",. .25 ww .40 2N3740 PNP lA so- .25
1N4007 1000. lA .15 lS-pin ",. .25 ww .75 2N3906 PNP .10
l N4148 75. lOrnA .03 22-pin ",. .45 2N3055 NPN 15A "" .50
l N753A 6.a z .25 24·pin ",. .35 ww 1.25 TlP125 PNP Darlington .35
lN 758A HI. , .25 28·pin IX. .35 ww 1.45 LED Green, Red. Clear .15
lN759A l a , .25 4O-pin ",. .50 ww 1.95 D.L.747 7 seg 5/S" high com-anode 1.95l N4733 S.h , .25 Mo lex pins .0 1 To-3 Sockets .25
lN 5243 ''''' , .25 XA N72 7 seg com-anode 1.50
l N52448 14. t: .25 2 A mp Bridge tOO-pry 1.20 FND 359 Red 7 seg com-cathode 1.25
l N52458 ''''' , .25 25 Amp Bridge 2OQ.p~ 2.50

CMOS
4000 .20
4001 .20
4002 .25
4004 4.95
4006 1.20
4007 .40
4008 1.20
4009 .25
4010 .45
4011 .20
4012 .20
401 3 .40
4014 1.10
4015 .95
401 6 .35
4017 1.1 0
4018 1.10
4019 .70
4020 .85
4021 1.35
4022 1.1 5
402 3 .25
4024 .15
4025 .35
4026 1.95
4027 .50
4028 .95
4030 ,45
4033 1.95
4034 2.45
4035 1.25
4040 1.35
4041 .69
4042 .95
4043 1.25
4044 .95
4046 1.50
4049 .80
4050 .70
4066 1.35
4069 .40
40 71 .35
4082 .45

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
74 13
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474

.15

.15

.20

.25

.15

.25

.35

.55

.25

.15

.15

.25

.30

.65
1.10
.25
.50
.15
.40
.45
.15
.45
.45
.35
.25

1.15
.65
.95
.55
.95
.95
.95

1.20
.25
.25
.25
.25
.40
.45
.45
.35
.40

7475
7476
7460
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74100
74107
74121
74122
74123
74125
74 132
74141
74150
74151
74153
74154
74156
74157
741 61
74 163
74 164
74 165
74166
74175
74176
74180
74181
74182
74190
74192

- T T
.45
.20
.65
.99

1.00
1.05
.40

2.50
.55

1.15
.95
.45

1.25
.B5
.95

1.85
.45
.40
.55
.55
.45

1.35
1.30
1.00
.95
.95
.75

1.1 5
.75

1.25
1.25
.95

1.50
1.35
.95

1.25
.B5

3.25
.95

1.75
1.65

L

74193
74194
74 195
74 196
74197
74198
74367

75108A
75110
75491
75492
74HOQ
74HOl
74H04
74H05
74H11
74H15
74H20
74H22
74H30
74H40
74H5 1
74 H52
74H53J
74H55
74H72
74H101
74H103
74Hl 06
74LOO
74 L02
74L03
7411 0
74 L3O
74L47
74L55
74 L72
74L75

74500
74502
74503

.B5
1.45
.95

1.50
1.25
2.35

.B5

.35

.35

.50

.50

.25

.25

.25

.25

.25

.30

.30

.40

.25

.25

.25

.15

.25

.25

.55

.75

.75

.95

.35

.35

.30

.35

.45
1.95
.65
.45
.55

.55

.55

.50

74504 .45
74505 .45
74808 .45
74510 .45
74511 .45
74520 .50
74540 .30
74550 .35
74551 .45
74564 .30
74574 .50
745112 1.50
7451 33 .45
745140 .75
745151A .45
745153 .45
745158 .45
7451 94 1.50
745257 (81231 .25
74LSOO .45
74lS01 .45
74lS02 .45
74lS04 .55
74LS08 .45
74LS09 .45
74L510 .45
74L511 .45
74 L520 .50
74 L521 .25
741522 .25
74 L532 .55
74L537 .40
741540 .55
74lS42 1.75
741574 .95
741590 1.30
741593 1.00
7415107 .95
7415153 1.20
7415157 .85
74 15 164 1.90
7415367 .85
74lS368 .70

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd.• San Diego, CA 92111 • (714) 278-4394

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

Discounts availab le at OEM Ouantities
Californ ia Residents add 6% Sales Tax

24 Hour Phone (714) 278-4394 MasterCharge I BankAmerieard

9000 SERIES
9301 1.00
9309 .45
9322 1.10
9602 1.50

MEMORY. CLOCKS
745188 (8223) 3.00
MM1702A 9.95
MM5314 3.50
MM5316 3.95
2102·1 1.75
TR 1602A 6.95
TM56011 NC 6.95
8080AD 19.50
8T23 1.50
8T24 2.00
210784 5.95

MCT2 .95
8038 3.95
LM201AH .75
LM301AH .25
LM308AH 1.00
lM309H .65
LM309K .90
LM310 1.15
LM31 1D (Mi ni! .95

LIN EARS, REGULATORS, etc.
LM320K5 1.65 LM340T-24 1.25
LM320K12 1.65 LM340K-12 2.15
LM320T1 2 1.65 LM340K-15 1.65
LM320T1 5 1.65 LM340K-18 1.65
LM339 .95 LM340K-24 1.25
78051340T·51 1.00 lM373 2.95
LM340T·12 1.25 LM380 .95
LM340T·15 1.25 LM709 (8. 14 PIN ) .30
LM340T·18 1.65 LM711 .45

LM723 .45
LM725 1.95
LM739 1.50
lM741 8-14 .25
LM747 1.10
lM1 307 1.25
LM 1458 .95
LM3900 .65
LM75451 .65
NE555 .50
NE556 1.10
NES65 .95
NE566 1.75
NES67 1.35
5N72720 .35

. 5N72820 .35

"



computer display terminal
This display terminal has an integral controller B/W cathode ray rube and keyboard. The system has a serial
I/O interface for communica tion and I/O in terface for Q printer.

External logic:: & power pack not snown .

DISPLAY (PIN 4802-1095-50 1) FEATURES :
_1 7" B/W CRT
. 4 1 lines of dat a
. 52 cha ract ers per line
• Characters a re generated by a diode matrix

"graphic" techn ique
. 2 1 special push-buttons wired for a program call up
• Brightness Cont rol
• Self-contained power supply

KEYBOARD (PIN 4802-1115-50 1) FEATURES:
• Reed swit ch technology
. 54 data keys
. 28 special keys de tachable with cable

l OGIC UN IT ( PIN 4802-11 57-50 2) FEAT URES:
• J024 by 6 bit core memory
• Printer If0 interface
• Communication I/O inte rface

POWER : 1J5V, 50/60 Hz, 500 Watts

WEIGHT : 2 10 Ibs. ( includ ing logic unit . ke yboard ,
display and cables.)

FOB LYNN MASS Ivou pay shipping )
Check with order please.

$180.00
4 way cursor control , graphics display.

The story: These are unused terminals made for
airport ticketi ng & seat assignment. Aft er several
years o f storage they require tinkering to make
ope rab le. We have so me hints printed suc h as cleaning
PC fingers. One of our customers has his t ied into his
KI M-I , another has his running with his IMSAI. We
have data on this. Should be useable on most
common computers . A hell of a deal and all fo r a
paltry SI80.00. Don' t be left out as many were on
our past VIATRON deal. Sold "as is;' all sales final.

WIT H COMPLETE DOCUMENTATION

.....,.................-_---- ......._-- - -----~ ......._------- -_._-- - -------=======------
Here is a real deal in a PC module 6x5 sockets (30).
List price ove r $50 each. most by AUGAT some
pre-wired . New. unused , bo xed , 14 o r 16 pins 5x6
sockets. S t 5.00 each or 2 for S25, state your choice
14orl6pin .

WIRE WRA P GUNS

Used wire wra p guns, released due
to factory closure. Various mfgrs ,
some Ingersol Rand, electric or
air .
No collets. State choice.
Cos t over SI00 .00 each.

Our price o nly SIS .00 each.

•

M-2

IC Sockets. while they last ...
8 Pin lOIS 1.00

14 Pin lOIS 1.25
16 Pin 10/S I.50
18 Pin lOIS 1.75
14 Pin IC connector 10/SI.25

PIN " eaa shipping cost on llbo~. Minimum order $ 10

F R EE CATA LOG SP-9 NOW READY
P.O. Box 62 ,E. Lynn, Massachusetts 01904

SILICON
SDLAR
CELL

shown II d Ull1 si lll

SOLAR CELLS
Designed for the space program,
these are the hi~hly efficient sili
con high output « lis. Used for
powering equipment. charging
batteries. Made by Ion Physics
Corp. Each with spec sheet.
Size .394 x .788" 65 rnA, .43 V
$1.2512/$12.00
Size .788 )( .788" 125 rnA, .43 V
$1.6012/$15 .00
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SP.CTML
1 0.t.TUR ~

~.,n 00

O P AMPS
3"".00

JO I 10-~

100 TO 5
70t DIP
141 M OIP
141 TO-5
748 D'P

3/$5.00
tco erv

PRESCALE

5,'noo
1·'11.00
5·1\.00
5·1t.005 __ 1t.00
5'1 1.005 __ 11.00
5-'11.00
5,' ' ' .00
:/__ 11 .00
2,'11 .00

25 AMP BRIDGE
$1 .95 ea.

•
TRANSISTORS

m:l222 TO-t8

~~~ +8~
m 3415 TO 91
2N3704 TO 9<
m 4>lOO 10-9.2
m4125 10_92
m..,49 TO 9<
m 04J7 TO-9.2
2N6007 PUT
2N5457 N J F.,

DIOD ES
IN 4002 lA, looPIV t2111.oo
1'l4(J(l!; lA ,600PIV naroc
IN 01007 lA ,1000P'V 10/HOil
REC1< r1ER 2.M, loooPIV 4"' 1.00 ~
1'l 9t . 51l.5 tG'lAL 2OItl.00 ~
l'l t l 08 SIL 5 IG'l"L 2OIHOil to FOR t1 00
DVAC ~ 4"'1.00 'ooFOR~9SO

LIN EA R
555 T I M~R 2itl.00
S56 DUALTIM E~ 95 PC TRI M
565 PL1. 95 POTS
566 FUNClIO'lG~'l 1,]!i
567 TO'lE DECDOE~ 1.75

TRANSISTOR SOCKET
TO · 5118 GOLD PI NS

5,'11.00

NYLO N WIR E TIES
Ir' TIEWRAP tool. , ,!!!;
4" TI EWRAP lOOII 1.~

MO LE X PI N S

RH LO' 1000 I 8.SO
ST~IPOf 1oo 1.15

PLUG
TR AN S FO RM ERS

12VAC0115(1MA .2.SO
12VACot500 MA a. so
IVAC at U s VA 13.5(1I 1.75

t 1.95

ORDER BY PHONE OR MAIL. COD ORDERS
WELCOME. l$l .oo CHG.l Orders Under $15 Add
$1.00 Hlndling. Fla. Res. Please Add 4% Sales
Tax. All Preplid Orders Sent Postpaid W ithin
Continental·USA.
OTHERS ADO 5% , 10% AIR MAIL. 03

, El~ PHQ 'lE FOR MAT
KEYBOARO
I~ChOm."cs

2·1I t ".3"$4.95 5132' th .c "

6/'28.# EF-21360 •

EXA R
xe eee
X~2~

LED DR fVERS

1447 • 95,- ~
15491 1i6
~. .

VOL TAGE
R EG ULAT ORS

LMJ09H 10·~ • !!!;
LMJ09 K TO ·J 1.15
7805 "'I 95
781 2 TAl 1.25
7812 TO-3 I.SO
78 t5 10-J 1.15
7815 "'I 1.15
78L 1S TO-~ -''Ii
78;24 TO-J 1.15
723 DIP 75
723 TO·~ ..75

PROM
1702 f P,om U .95
5;>03 E P,om U _95

SWITC HES
ROC~ ER 5 PDT 6,'11
MI NI-5110ESPOT 5.-' 1
REG 5l 10~ OPOT 6 __ $1
PUSHaUTTON'I O. 3·tl

MI'l 1 SPOT ,1.30
TOGGLE DP OT 1 SO

rc SOCKETS
PINS 1-24 Z5 100

8 1:/5 '.12 ' .20
to 25 :u 20
16 28 25 23
18 31 28 28
Z4 5(1 ' 5- 40
2lI 60 56 5(1
40 7~ 70 66

XTAL
J.579545 MHZ, • t .95

Approx. Size:
1%"Hx4'Wx4%"O
• • J U"" O ..." II~O U50'8 .tHINO lifO flLTlIIllN8 WITH CHIIOMf 111M
• 1fT TlMf fllOM fllONT VIA HIOOfN swrrCHf8 • 12/24-110_TIMf I'OII"'AT
• ITY\I8H CHARCOAL GIIAY CAU Of MOLDED HIGH TIM" . f'lAlnC
• 1III0Gf I'OWIIlIN"UT CIIICUITII" _ TWO WIllE NO I'OUlIlITY HOO"-U"
• Ol"l'IONAL CONNECTION " 0 I LAN" DISf'lAV IlJM _ ..." Off In Coot. E'•.I
• TO" OUAI.ITV PC 1 0AII01 It COMPONENTS · UCELUNT IN$1lIUCTlONI
• . OU._O .ucUl I.CLUIH.O

KI1 _2\lO1

COMP~E1E KfT 29"J' J OR $~. ..:.:.: =. $210IL_.., , ~f ..... .Ae-I ...._

...sSE"B~m ,1'$ WIRED & TESTEO .~. J 0" .~."" '-t '" u_
0I00~R _2\lO1 W1 1~f$S" "'"f ~" .......io.. OIIO"f~1 i .... ...., flo ....- w..
......0 '00 ' . .. 01' 0 ..." ' ''co., 0 ' .. ' ..... K" , .,. Ot> ......

SCHOTT KY TTL
]'SOIl I J5
7tSOl 40
7'S04 5/;
7OSIl6 !IO
7.S00 5/;

7'S10 40
1'520 so
7t521 ' 5
7.S-o ,45
7.SSO 45
14S51 55
1'5&1 es
74S64 5/;
]4S]4 es
7tS~ I J'!i
74S78 1.5(1
745811 95
74S t07 95
1OS112 96
7'S113 1,40
70S11O 95
7.S1JJ ~

74S134 75
7OS13/1 1.75
74S139 1.5(1
745151 1,96
70St53 1.915
74S 1SS UII
» s-se 1_915
7tS 1~7 1.80
7'S1511 2 SO
7OS17. 2.5(1
'''175 aeo
70S 8t 2.95
7t S l8Z 1.915
745151 2,75

DIGI TAL
C LOCK IC'.

MM53!2 I 4.95
MM!>I14 J .915
MM 5375 AI 3.915
CT·700t 7.95
Cl_700Z lJ.95

- aseMM 5Jll9 2.5(1

PRINTED CIRCOll BOARDS tor
CT-7oo1 KilS sold sepa'.tel~ wilh
.ssembl~ info . PC Boa,ds a' e drilled
Fibe,g la ss . . so lde , pia led a nd
sc,eened w,th component la~oul

Spec ifv lor7001 B, CorD - $ 7.95

SET OF 6 F'l D-JS9
WITH MULT<PL!, PC
BOARD _ 6.95

Fairchild Super Dizit
F1l0·359..,~", •1...- L!O

IlUI C4m_ eo...
Q;rKt ,i.

..,1.......1 lor_10, F~O·'O_

95; .., 10/18.50
10011l9.00

1!I7-SEG
LED

MOLE X ~

"INS i!iW"Form /M'''''''''''
Soclr ,"

10010 r $1 .25
Aa.1 01 1000_ n .50

•
3'4500'
",II"...... .

'_~~ I_ .;
.... ...1111111

PLEXIGLAS
CABINETS

@~@ELECTRONICS INC.

LARGE .4" OIG ITS l
ORDER KIT _850.4

AN INC R EO l8LEVA LO EI

'2310 2/'45...
Size' 6""".4'';''W,3''O

A SUPEA LO OK ING

CLOCK I

SEE THE WORKS Clock KU
CI.a.PledglasStand

KI1_850-4 CP r~~;~~_68 Il1 _4 " dilli te
_12 0r 24 hr. tlme
. 3 set swi lches Iback)
. Plug tran sfo rmer
' illo" r l s Included

Ple.lgln 18
Pra·cu t & drilled

COMMON CA THODE
COLO~ HT.OEC PT.PR EA

r'lD _3M REO 0" RHOP • .se
F'lO_503 REO 5" RHOP 11 Js
0 , -1SO REO 6" LH OP U.!!!;
, A'l 654 GR EE N e- NOP ~ t.!!!;
~ A'l · 660 REO 6" 'lOP ~ 1.95

COM MO N ANOD E
PL,1" ~EO 6" LHOP 11.95
<AN_n REO J" LHOP 11.15
MAN-n ~ EO 3'· LHO P 11.15
, A'l ·61 VELlOW J.' RHOP 11.'5
x A'l ,3!i1 GRH'l .3'· RHOP n so
, A'l-J61 REO 3'· RH PP 11.5(1
' A'l ·J62 REO J " l HOP I I.SO
XA'l ·ll6:.l REP 6" NOP 11,!!!;

';;;';';-=:::::::=:::::-:~~"--l XA'l -692 REO e- 'lOP t1 .95

" KU _850_4 wllllumisn a co mplell n l 0 1 clock co mponenls as II sled
The only addit iona l Uems required are a 7·12 VAC t ran sform er, a circuli
board and a cab inet, II d. sl red."

KIT IN CLU DE S
. IN STRUCTIONS
. a UALITYCOMPONENTS
. 50 or 60 Hz OPERATION
. 12 Of 24 HROPERAnON
6-~~O R••dooto IFNO_J!">9 Red , com_c.,hOOoI
l _MM5314 Clock Ch", 124 ponl
l :J.-T,an...w .
3·Sw~c_

6·C.""c;'",.
6-0;_
9-RO'Oi$t<ws
24_M"'•• "",.1", IC _ ke1

PRINTED CIRCUIT BOARD FOR KIT # 850·4, SCREEN PRINTED
DRILLED AND SOLDER PLATED FIBERGLASS $2.95

MINI-BRITE RED LEO'S l FORCOLON IN CLOCK OISPLAV) Pkg.eee-er.oo 1 ;;;~ciii""ii-"'''''''':ffi5-i~iiij-;,",,~~~~:;'.-MOLDED PLUG TRANSFORMER 115110VAClWITH CORD) $2.50
'lOTE, (~t• • CIo<' mO. too m_ on".... PC I ".,d ", I "" d mov boO cul '0 ,,,,,,,,to d'_ ,
K~ '850-4 w;n fi ' P1 C._, 11_

JUMBO DIGll CLOC K KIT
A compiele Kit . (less Cab;ne t)
feat u"ng , s,~ _S"d,g"s MM5J14 Ie
12124 He time, 50160 HZ.. Plug-'
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REQUIRES
NO TOOLS

COS-M~'S
BACK!

I'...... .- old !hi. """"" gain' _ '- _ ....
loll.< . t T, i·T.k will be IMI"ll I"ll ,.,.. MI _td
voI.- in . ltdToni c port> and .... Iotnl in boob...-.Thoy· .. beoon .Join 1, b ... ,-. _ - _

N EW tOOK n OM NATIONAL
MOS LSI. G~ dot. hooIe foiled _i '" """" and _
... '- ...... MOS ci"'u;" Jr_ Not.""", Sooooiaonducf",

C"""""""" . Prlce Incl ........."",, "8 in U.S. -'1 •.. "'. 25
0..0.;,. \,I.S.. odd -'<qo "" 2 lbo .

MINI ATURE PQWER SUPPLY
5'1• •25A. P.e. _ ,ng....,.j",J. _ [l.. .... ,.
.... lfogt ,,_ 105-125VAC input. 5O-400HZ . UI_
"obi. _ ""'.. "'- ..111I .....""1 If i.. CQJIobllity •
_ by PM( . (_I MM-Slll S15.9S

CO, , 802 COS-MAC IS BACt( IN STOC I( 111111111
n. 1-..0 end -. _ 1802 i . .... ogo;n oft...
t_ .. ....U. Th" i 11,,1. 8101 , CMOS"';<TO-
... .....'ch ..,jd "'" "" .... fi ... oH.ori~.
$f>tciol AMP'l ANNY b'rthdoy price 01 $29.95 for ....
'"""'" of APIlIL onI,!1
COPI802 _ S2'9 . 95
COP I852•••• • ••••• • •• PoroIl.1 odoopt SI5. 9S

CP'I 821SCD. ....... ••.••. • • • • • • • • • • • • • • • • • • •$2( .62
CD'1 8ns.cD..• . ••.. .••. •• • • • • • • • • • • • • • • • • • • • 525. 80
CO'1 82.ocP••• •.•••.•. .. . . . .. . ..• .••••••.••.• 513. 35

P ATA BOO KS BY NATIONA L SEMICO NDUCTO R
DIGIT.... l. C..... TTL. on. T,I-S'.I•••l c ....... $3.95
LI NEAR. C.v.., ....p lifi.... p ,o·_po. __, .. "',25
LI NEAR ...PPLICATIONS VOlUME I, Do......f
.ppl iC.llon n.....'1<1 ..ehn'.al b,I.I• •a""ng ,h.
"...1 _-po, "'11"1.,,,,•• phe.. I"",k'" loopo .nd
.udi. _po $3.2S
LINEAR "'PPLIQTION S VOLUME II. Tole .. up ...
V. I.,.... I I.ft ,.,....._AII ,ho lal Ii devl, ...
Al_ ..l,h Val I ,"" g " .1 __
II_ I... dol• .., ' " ' de ly uood devl", 11
.. "",w typoo i",1 _ '''11 $3.25
~ Goto" Flip fl_. , "Vi , 13. 00
VQtTAG E RfGUlAIQ1lS , ' r.". "",,,,,, 1"8
0 __1,. C_I... I"""" i""lud'", " b_
.... fill hoot .1"",. "'IIul c 13.00
MEMORY. Inlo "" MOS and ,"pol", _ ,.., ~M5
ROMS. PIl0MS and doc J /~ 13.95
I NTE~FAq. eo-. ,...lpI.rol .i.-.. 1...1 .....
1....... II"", dtl_/"",.i.-.. -r and " "",~ "'1-..
....... _ . d'>pl"" ",,1__~......I 13.9S
SPfCIAl fUNq lONS QATA tOOl( r C_"' <Ie-
toOed in""-'_ "" ..cit,i "ll __1,1 "8 .., 101
oonpf ill.... buffo,-, . clod.i.... _.......itcf,., ond
D/A-A/D con.....~ •• • ••• •••••• , .•••• • 13. 25
AUDI O ~NoaOOK Cent.,; " ' ltd d,o<: .
Incl udi"8 <OfI'PI , ,.,.Ior, -"1
"'_ 01 "",li. w,llI 1 _ lei .., .-pI 13. 25
· · - - - - - - - - - - - - - - S' fCIAL- - - - - - - - - - _

O"' TA !OQKSHflF• ..., . 11 .... 01 .... Not,....1 Octo
hooIe. of .... li__ .... SS . IOI I• • •• • • •• • •• J30.00
(A ll hooI<o J,lpptd ppd i" US -'1. _ lIn_
pl_ odd J,lwi "8 "" 1. 5 " _ book )

S EI . ...nt DI P Swil,h wi'" big ha ndl... Fi .. 16 pln DIP.ock.... ~ghl for ,..... "" bootd "''''',''''''.
DlS- M)(()S , .. , •..• r r .r r •• , r •• r • • • • • • r ••• ' 1. 79

MIL ~NGE 5V REGULATO R.
W ...., 0 1, ,,1. be" .. poorl...-. fr , 5'1 .""",,1
l MUOI( ,n f ()'3 It__oct 11011 IM I"8' ""'"
• _i", p"" 01 .... ",I.. 01 plo..l. _lot...
lMI40K ••••••••••••••••••••••••••••••••••• .. • • •• 51. 95

MM5865 UNIVERSAL TIMER I. C.
A Iful, ""i.....,1 , I..., con be ",. d f", 0 "Of"".'ch. kil·
,hon ' i..., . o..n " "" . 'v. '" lim../CO<Ift'' '. .... 11 , 'Im.._

7 f""'ctl .... . I......""""". Inl..",,1 """"""' n
d,lp OIcOI.,... -...... f", ,.lIy wi'" ..... 1 .Iopo.od I' .
C"" be eo<codtd· · · .. I""obl I"'i..,··c"""' up .. do..n
__-ool""obl. """"'10 ,.. Ii , ,,,,,,,I. ()pot<>t• ..,
7 to 20 if, 01 ob 7 .
MMSll65N \8.75
Spoco end _lIc..,_........... ................ 60c

lMI 889 TV VIDEO MODUlATOI
n.. lMI88'9 ,...p...... to I",..no.. oud 'o. col", dlf* ,_'_1_.oi9-I. to .... _ ....... _'ftOl. 01 0 TV ....
co,_. If -..l... 01 0 oourod ~I. _ ill""". chr....""'com• ..all"""." r _ ooodul...... _ ~ . f
_ Ill...... _ -..I '- I_ _VH' ~I•.
Tht lMI889 01'-' ..1_ l..f""4,1.... It- YT~' •• _ .
_ """~........1 to lot di"oy«I ... blod
_ .....1.. '" coIc< TV ,....; .
LM18llO wilfo 16 01 dol. S9. 95. .... ...Jr. SI.00

,

CONVERT U/~fG\,I l.J'.TO~ CO MPON ENT HT
Stf .f ...... pam Ie bYlld _ II highl y .Ilki.n' _ 11_
c..,"""../ ,"Vul."". C<-I ....f. T. 1. .wltchl", _ I",,,,
.nd ....niol..... PO.... I_I", . You odd 3 O'dl_ , , .. i._
.... (", PO'l ond 2 _1.... ' . ....... COIftlI I....1'.....
....lch con be _ .td .., 1"'" P.C. boord .

3 Opo.-o.i"ll M>oMo,
• Reg ul.' .. down
•""' up ond "'IIul....
• ""' _ "" end ,"Vul.'"

Inp.o" .4. 5V '0 ·I1V
Ou'pu" Up ' . '3OV

Do..n 10 _25V
500mA ""'.
C... be CU'",n' litnl,'" I", • • lfo ", I• •y.
u.. " 1,,n.1 dlod....... bull.. ,''''',,,,''' I.. g'",,,,
' n' copoc: " , .

Id• • 1 I", u i,h .I ngl . choM.1 MOS .."""",i... U.... RTS.
mi<t<>p<.c ,. po<.obi. end 6 Y .utomobll . d.ck• .
5.1.1 2 po," 0"'" 1f>Oc• • 'I<I .ppllc.'ion ""'0 ....... • S9 .5O

• • " , , (;o"n.

• r v..' " ' ' .. 'mV
• """,,,,__I.

• l~ C>""'W_
• ..... _· _l...
• _ ...." v _ " __
• "_I "'_CIOOS 0.._. ··0,,_ OM <___.. ..-
" ..... o..e>-os,.-o..., ... . ,......e-
• c__e-_ •• _ .._.'U.
" "..._"_ ... " n .. ••• v

MC.«33 SI NGL ECHI P~ OIGI T WO
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The SUPER COMPACT
$13.95 Complete

6 DIGIT LED MOBILE
Clock Kit & Elapsed Timer

.4" lfD
12 Of 24 HI.

Includes: All Parts. PC BoIrd
Power Supply & Cast

Colors: BllIc.... Sllvt!". or Gold
Silt 4 75",18"114"
Mater" t EJtrudPd Alum

,4" Oi,its 12 or 24 HI .
Ouartl Crystal Cont rolled

U Volt DC 01 AC opeuI,on

• ProlecllOfI 110m noISe
& H,gh Impulses

• Display Blanking Capability
• Baner~ Back Up Capability

• Sill' 4" 1 1'0. 4'7"
• Ruggf'd H,gl1 Impact ASS
• Recessed front S.'lch~

OPTI ON - AC Adaptor Sl,SO

$17.95 ea.

THE BIG ONE
.8" LED Alarm Clock Kit

::/a .-aa

$21.95 Complete
lieu ':N N nffJI

BIG·BRIGHT ..5" LED ALARM CLOCK
6 DIG IT AC or DC or ELAPSED TI MER KIT

$19.95 Com,I,te

OPTION - Ttm(ltf,lurt 100 Front P, nel - $300

• PC Board Drilled & S.lkScrt'tl'ltd (Includes XI,I Tline Base C,rCUitry)
• 5375 N, l. Clock ChIp & Fairchild DISplayS
• Includes EVERY part requned lor clock and d OptlOIlS except C.blOet

and Crystal Tune Base compont'nts. If desrred, see below.
• Brightness Control .24 Hr. Alarm 'II / snooze
• Freeze feat. on every mooe . 0-60 Min. Elapsed Timer
• Field Tested ever I Vr • 12 Hr., 60 Hz oper.
l ost Important - Complete Instruchons, schenancs Pictoria ls, layouts
- everyttllng for trouble free assembly
OPTION - XTAl TIme Base Components · S2.95 wren purchased w/ clock

SPECIALS

Clock Kit Accessories
Woo6etl Cne . • , Inul l'. inc!. filh,

DlmenslOn ·6 5/ 15" WI 2 9/16- H 1 3 7116" 0 I'· Matt nll)
Plt. i. lan CUt ( C ~. · 11.. Whllt , 111It. & Smokt) Incl. Fllt t r
D,mtfl$lOn$ . S 13116" W l 2 1/ 4" H • 5 3/ 8" 0 (L, Mattr,al)

Indiwid"1 filters - ltd. Smokt. 111It. Am btl and GINn

14,00 tI(~

U OO tlch

$.60 tK~

IMlue!u:
PC Bo.a rd . Clock Ch,P. SWltchn

Farrch ile! .•" Display Module.
Iisiors. ..SIStorS. capacllors.

Complel. Instructions

feat urn:
• Hrs 8. Mm. S.'lch

10 Mm. & Sec. on Command
• 12 Hr. . 24 Hr Alarm
• 10 Mm.Snooze
• AM/PMIndicators
• Sleep Output

60 Hz. Crystal Time Base
For: Cars, Boats Campers, Field Use

$4.95 COMPlETE

KIT l.eLUDES: P.C, Board Dnlltd & Silk screened
Cryslal. MOS J7 Stage Dlvldtr IC . all necessao cenoeeents. Insl Sheets & Specs

fEA TU RES:
• 60 Hz output • Lo" Peeer Drain • Accurac1
• Small Silt • ncect mterflct ", tl1 all MOS Clock Chips

AC/DC · ALARM Clock KIt · 1212. Hr.

11 50 Quan"h.~ 16 50 QlI.Inht,rs af
. of l ~ . "up

SOSOA Microprocessor " , $19 .95 ea .
21l02·! low Power 500NS RAM , $1.95 ea .
.6« Olspla~ Common Anode or Cathode $1.95 ea .
.S" Fairchild Displa~ Com. Anode or Cathode 79' ea .

(Same as FTK 0001 & FTK 0002)
.8« ] \7 Digit Di spla~ Module (Same as FTI\ 0010) , $5.40

, etla\ 79 doLM3401 Serre'S sees . 5, 6. 12. IS 8. 24 Vroes I 1lon\1I\1 \l C 'P
LM30911 . S Volt Re'ijlator . Ravtl1 l!1ln 79'
LM741 Op Amp 14 Pin Di p Plo., 4 tor 991
2N30SS NPN hanSlstOf T03 Pkg S9I
2N4904 I'tlP (com plemenl 10 2N30SS) 691
25 Am p . 200 Voll f ull WUt Bllde' 5149
10 Pk . 220 Po"er Ta b Xoslors, NP'N l PNP Assl 5149
15 Pk . LE D's Auorttd SiltS and Colors $149
BI-f'oIar L£D · Rt<!/ Green 5100

• Your t hoite ot Display Colors · Red. Grn n. Blue. Amber
• Displays Hrs & Mm S.,tch 10 Min & Sees on Command
• AM / PM Ind tCa llOll • Fie ld Tested 101 6 monllls
TM k,t . ,11Include a 5]16 Nallooal Cled ChiP, 4 f lourescenl O.splar tubes,
all elec: lron" components. s., IC MS. conlrolS & complete Inslluchons. specs.
etc lor Clock and all Ollllonal Featules Olher parts leqUIfl!d or ,I deslfl!d are
as lollo. s
• PC B~ rd . Drilled & S.lk Scrtfned for Cloc k & all opllOlls $] 00
• Xlormel (lor AC o~r I - $ ! 00 App (SCR outpull llmer 1tI - $2 00
• S~aker Alarm lilt - S2 00 COI/n l Down (tufn·off) te-er k,t - $2 00

6 Dig,t LEO Stop-Walch Kit
S.h'Tlm. $29.95 complete Ta,lor TIm.

HATUlfS
• S,mplf' COftSIIUCIIOfl neel!Ifl, onl~ the parts ltstf'd beio.
• Small _ gh Ioi hand heill case • Needs only 3 AA cell llanff ltS

lIT IJIlCLUDES
• t nest lechno!oiwInlffSll Mos Ch, p ' 7~
• 32168 "'HI C'lstal • Ya"a ble Tr""mff Cap
• 2 fIIlnl slode & MOM PB S",tclle's
• 3 pa" s 16 d',otS! Dautlle O'I~ lED DtSOIaJ~
I' C BO ARD IOf allow

Hand hetcI USf deslgnf'd Ioi abow 53 95

Bl inky/FlasherlTiming Kit
$2.50 each 5 for $10.00

lit illCllIdet; '
PC 8<Yrd.SSSIlI'I'Iff . ll componenb andacannedol \01 a '1'1 Ba"ff~

HOBB-Y-TRONIX, INC.
801 511 . EdIson. N.J . 08817

Old'f} In usl 1M!. Ck. - lil a COD's - Ade! Sl OO lland hn, tor 01dt11 under $15.00
Ovlsld. Cl)n l USA add 5' Posta,. " 10"lI A,r Ma il - 1Il.J . resld. add 5' Tn H11
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SIX DIGIT

12/24 HOUR

CLOCK KIT
$22.95

MODEL DC-5

Th. ~st lookina . most complete kit on tha markatl
Features inelude: Time set pushbuttons, Jumbo .e- r. adouts , Polaroid

lens fillar, lina cord transformar, luper quality PC boards and durable ed.uded
aluminum bU, in 5 colors. All pe rts are induded wh ic h make thl. kit Ihe best .... Iu.
anywhere. Super ins t ruction, reduce assembly tim e to only 1·2 hou.... Fully gUiI'lInteed.
Colors avail.bl.: lIl:oJd. sltver, bronn, blue end black (spacl fy).

MOBILE VERSION, .01% accuracy, 12VDC, DC-7 ..__ _ ".._"",,_ _ _ _ _ $25.95
ALARM CLOCK, 12 HR only, DC-a .._,",,, _ _ " "." ,,,",, $24.95
TIME BASE KIT, use with .ny 60Hz clock " "" _..", .."._ ", _..' '" .__ $ 4.95

FM WIRELESS
MIKE KIT

FM·I $2.95
Trlnsmit up to 300' to
any FM radio. Sensitive
mike input requires dy

n.mlc. crystal Or ceramic mike. Runs
on 3 to 9 1I011s.

TONE DECODER KIT
A compl." tone decoder on • sinele PC
Soard. Features: 400 to SOOO Hz adjust_
able frequency ranee. yoltaKe rellulalion.
567 IC. Usefu l for touch·tone decodine,
to ne burst detection, FSK demod. sie'
n.Une••nd many other uses. Use 7 lor
12 button touchlone decodine. Runs on
5 10 J2 vens.
Complete Kit, TD-I , $4.95

MUSIC liGHTS KIT
s.. music come aliyel 3 differenl liahts
flic ker with m usic or 1I0ice. One 1I1Iht fo r
lows, one fo r the mid·ranlle and one fo r
the hiahs. Each channel Ind iliid uall y ad.
Justable, and d rilles up to 300 walts.
Great to r parties, band musJc, n ile clubs
and more.

Complete Kit, ML·l ., _. $7.95

SUPER·SNOOP AMPLIFIER
A super-sensitive amplifier wh ich will
pick up • pin drop at 15 f..11 Great for
monitorinK baby's room Or as a aener.1
purpose test amplifier. FUll 2 w.tts 01
output, runs on 6 to 12 YOlts. uses any
type of mike. Requires 8--45 ohm speilker.
Complete Kit" BN·9 ....._...._. _..... $4.95

lED
BLiNKY KIT

A ereat altention get·
ter which alte rnately
'Inhes 2 Jumbo LEOs .
Use for name bade"'.
buttons Or warninK type
panel liehts.
Complete Kit" BL·I _ _._.. $2,95

..."
$1049
$1.98

CHEAP
CLOCK
FEATURES:
• 12/24 Hour format
• 6 diaits, .4 - hiah LED
• Time Ht buttons
• Instructions
• PC board & Ir.nsformer

not inehxled

BoInl, ftclled .. drilltd
T'..ItSfOl'.... lUI type
Tr..,"'Ol'IIItI' line~

$129.95
SEND STAMP FOR DETAILS

anembled .nd •
teste d. Extend
Ihe ra ne e of

your counte r to
600 MHz. Works with
most counters. Allallable in kit form for
$44.9 5. Specily ·:· 10 o r ·:·100 with o rde r.

$34.95

2 Meter
Power Amp

,,30 WA',

FEATURES:
• 6 Oieils• .5· Hillh LEO • 12/24 Hour Format
• Calendar shows mo./day • Snooze button
• True 24 Hour Alarm • 7001 chip does alii I
• S.ttery back up with built in on chip time baH

COMING SOON:
VIDEO TERMINAL KIT

Complete Kit" less case, DC·9

CALENDAR-ALARM-CLOCK
6 digit LED 12/24 Hour

H.s .lIery feature one could ...... r .sk for. Kit in
cludes ellerylhina ..eept cue. build il into wall,
stalion or ellen carl

Th.. famous RE cla s s C power amp nOw
ayal lable mai l o rder ' Four Walts in for 30
Walls o ut . 2 in for 15 out. I in for 8 o ut.
Incredible yalue complete with all par1s .
,"slructio ns and de la ils on T R re la y. Fully
s table , o utp ut short p roof. inf,n,te VSWR
p rote cted! Case not included.

Complete Kit $22.95

TTL LINEAR REGULATOR TRANSISTORS
7<5'" .J5 ass ... "'" ... NPN 2N39G4 trpe IOlSl.00
H5112 .rs ,,. ." ,.'" ... PNP 2N3906 trpe 10/$1.00

"" .,., ,., 1.75 30401(.12 ... HPH '"- Tab 4CW 3/Sl-00

"" .as "'. .OS "'" ... PNP '"- Tab 4CW 3/U.00

"" ... LED DRIVER 7812 ... FET MPF.I02 t)'plt 3/l2.00",.. .ss 7S491 .5O 7815 ... urr 2N2f:t46 trpe 3/$2.00
7410 ,...

"'" ... 7818 ... 2N3055 NPH '"- ."
DIODES: lKV. 2.54_5/$1.00 l OOV. 1~_ 10/$I.oo IN91 4 t)'pe._ SO/$2.oo

Factory prime mini dip with both
Xero.. . nd 741 part numbeR

LED READOUTS: Com. Anode .5'" FNO 510_ _ $1 .25 COm.
Polaroid Filter, red 1.J25· .. 4.25- _ $ .59

POWER SUPPLY KIT
Complete triple rellula ta<! po_r supply
provIdes lIanable ± 15 1I0its .t 200ma
.nd +5 YOlis at 1 amp. SOmli load reeu
lat'on lIood filterin e and small sile. Kit
Ie.. trensformers. Re q uires &8V at 1
amp .nd 18 to 30VCT.

Complete Kit, PS-3LT $6.95

SIREN KIT
ProduCes upward and downw.rd wall
cher.cteristic of police sJren. 200mw
audio output, runs on 3·9 1I01ts, uses 8.... 5
ohm speaker.

Complete Kit, SM-3 _ _ $2.95

CODE OSCillATOR KIT
Powerful 1 watt audio ~ciUalor of approx.
1 kHz. Iloocl for m.ny uses. Great for
wamine alarm. battery checker, volt'lIe
Indicator and code OSCillator.

Complete Kit" CPO-I •.•_ $2.50

SOCKET KIT
Assortment of 12
m o s t u s e d IC
sockels. Good to
haye around the
s hop. $1 .95

10 for $2.00

Cath .4 '" FNO 359__ $.75
DL·33 3 dieit .1 '"~_'."

5/$1.00
5/$1.00"11.0031 2.00

14 PIN
J6 PIN
24 PIN
40 PIN

SOCKETSFERRITE SEADS with infO & .pees. 15/$1.00
6 hole a. lun Seads _ .. 5/$1.00

SLICE POT - 10 K linear _... .... 4/$1.00

l OOOuf 15V FILTER CAP _ 51$1.00

741 OP-AMP SPECIAL

DECADE COUNTER PARTS KIT
Inc lud es: 7490A 33 MHl counter, 7475
lalc h, 7447 LED d river, LEO readoul, cur.
rent limi t resistors. hook up details .nd
instructions on how to build an easy low
eost lreq. counler.

Kit ot Parts, ceU-I ........•........... $3 .50
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WIRE WRAP TOOL WSU-30
.,.",. . ITlW • " """' ·U.1ll

Permacel Electrical Tape
• " -- I_I·M~· (lOAgl . /jj_ ""' _

$1,25 ........, _ 5U 5 ,.. 10 I,..utl

•

WIRE WRAP CENTER
HOBBY·WRAPTOOl·BW-630

• a.t..y~ (Solt Cl
• ~CkY llo.-
... 3D ~WG """'_
$I&'IdInl ou' SoctietI IO :IS _ JCamcJieIr __•• lIIII ..., _

$34.95

, I

•
i
B

•
•
•

.- ...-

ZENERS _ DIODES _ RECTIFIERS- •• " - - •• " -'0'. .. - ". ,- ......- . ,.
."'t•• .. - ... ,- ......,- .,.
,~ .. .. " ..- '....'- .,...~ .. - ". ,-. - ••
,~ .. - ". ,..'.• - . ,.,- .. - ... ,..,... - ",.,- .. - ... _. - .,.
'.. .. - • ,..". II .. •- .. - • ""'". ., '. •,- .. - • '..,... II '. •,- .. - • ...". II " •,- • • ... .... .. '. •,- '. .. •• '..,. .. .. •,- '. - ... ,"',., .~ .- '.,- .... .- ,,,. ,." .. .~ .- ,.,- ..... '- '" .. ,"" .. ~~ .- '.,- ..... ,- ,,,. ,."e ..... .- '.,- .....- ".'. '",.e ..... .- ••

seR AND FW BRlllGE RECTIFIERS
~ ,...- ~ .'.- ..- ~ ,.
~. ,..,- ~ ..
MO' •. , '.. ~ "" " DIll IlK ..
.... . ·1 '10._ ... .._.re '.
~. ... TU NSISTO. S ~- 'O' .- ...
~. ... - .... - ••••_. ..'. -- ..' .. .. ..' ..- .'. - .... - ...- .'" • - ... - .....- ... - .,. - ...- .....- ... - .,. - ..' ..- .,. - •••- _. -, .,. - •••- .,. - .. - ....- ••• - ... .- .'.- .... - .,. •." ...- ,. - .,. •• • ••- •• - ••• - .,,,- •• - ... - .,.- .'. - .,. _....- .,. - .,. - ••-'!' ._" "
CAPACITOR -_.- CORNER---.. .... .. .. ..•• • • • "'. • • ••• • • • -. • • •a. • • • ". • • •'.. • • • - • • •D' • • • .,. • • •. " • • • '. " • ~..._,.................'-.,.

" " " - " .. •- " • .. .- .. " ..... .. " " ,. " • "... " " .. .. • " •. "" _ •......._(1)CIllIII_,.. • • " ,~ • • ..
,~ • • " .~ " " •••• • • .. .- " " •- • • .. "- 0 • •
"''''' • • .. ..- • .. •- • • " .. • • •,- • • " ,- • • •-.......~_ ......,--- --... " " • .- .. " •,- • " " •• • .. ...- .. .. • ,- • • •,,- • .. • ,- • .. "- .. .. • ,- • • ..- • .. • ,,- " .. •.- " "

, ..- • .. ••• • • " ,,- • • "..- .. .. , - .. .. •... • • • - '. .. •,- • • .. - • " •... • • • ..- • • •- • • • - .. , ...- • " • -- • • •- • • • ... • • •- • • • ... • .. •- • • • .- " • •

WIRE WRAP WIRE _ 30 AWG
:IS .... $I :/S 50ft $1.95 100 ft 1295 100011 $1 5.00
SPECIFY Q)UJJl __ • v_.Rod . G<wI . ... !ItIc:Io

11$5
1115

".,, ~

J l

""oeot

"'""'"

51.75 PER ASST.

DIP SWITCH___' $1'$f __..-.. ""' ......- ...... • 11.11$

MINATURE TOGGLE SWITCH

I

... _ -Zk _ _ ...~ 'I11A~

----~ .......

ELECTRON ICS
ames

102t ·. HOWARD AVE .• SAN CARlDS. CA , '«170
PMONE ORDERS WELCO ME - 4415. 5'2·8n97

... ...... 1__~ """

__a----
ClIPUTE 8/$1 .49

UlllllClUKTJiG SYSTUl__ ~l£DS.._._-

PlastIc Push Butlon Swilch
' ,, ' ..__ · r~

• .• _ I .• """ "47 _
• • _ . tlM ·l _ . , 11 _.. -• •• •• •

- - • - - •-,-- • .. -- -, • "-. " 'DoI_ -.. _.. - _...~ • ..-.- - "."',. •• -_..... • •_. - - ..' '. •• -- - •- , - - -'. .~ - - - •-.- -- -,. .~ - - • '._. - -- -.. Ill'" -- • ,.•• • --- - • Ill '" -- • ,.
~ . - _.... • • .~ -- • ••w.. " - - -,. .~ -- ,,, ••• • - -- • • '.. -- ~ •~. - -- - • .- - - • '..... _ ~_ ._- m '" ,-, -- -'.

.- ..- ,, - ..- .-455T. 1 .. .- .- .- ..- .- 1<' ' '''''' . .. oq.- .- '.- ,--'.-ASST. 2 •• '.- -- -- ~- .- ,'..." .... . .m...--- .--- "ASST. 3 •• '. .. '. .. ." ." ..." .... • •••• •• ... •• ,..
ASST. • ... .. '. '. ,. .. '" ..Olf ... . m

m .. ~ • ..
ASST. 5 •• • • - '. ,~ ,,, ... ,, .... . .. oq'. '. .. •• ..
455T.' •• .. .~ .. - .. ,,, ...,, .... . . m

." , ~ '. '. ••ASST. J •• ,. •• •• ,. •• ",WI" '" .-
ASST. IR Indude5 AeslslOfAssortments 1-7(3Sll I'CS I $10.95 ea.

so PCS. RESISTOR ASSORTMENTS

.. - -."- " ..--~ ... ... "-'.-- ••... ., ..--... '. ...' ,._--- ••... ... ...--... • ... --- ••... I ...___ ,.- ., ..--... •• -- ._--- '.1~- __._1'1 "- , - -- '.... ,,_ .......-- ••..., .._ ....-- •• ---"- _0:-.'- '- ,.,.- ~-,"- .. ... .... ... '. "-
_____ leO

"- • __ lfD".. '. -~-"- IfLlD_eooo '. "-
____ e-o

••,,- ,-_...._- '. _..:_-,'..,,- ____ e-o
••-- _oc: _,OCII>I'lDi,,- .....__ T_ ' '. ".- ----~ ••",1lIl3>

•___1_ ,. e-or '>Cl! 1O'""- 3 "" """ _ ~ '.- 3___0..- ,. o.
'!'''''0Il -_. ••

,~- AlARI GAME BOARDS NEWAY-3-8500-1 TV GAME CHIP-_ '-1" ... ._- lI .... l\ooI .. ....
_IIO__ C', S6.t5 N • ._- ..._.._...-._._.- 0tII....... _......- _.w__..----- - ._.._...- - ,--_.-"....... $9.1I5 N . ._- '- -.._-_.-_ ..__c.

(110..... --- 524.95-'-- - --_ ...-____ lllIS_

II; SOUIflIUII. _LOw I'IIOffU ITIIII SOCIlfU'. ...
~.• '. ... ..' . ." • - .' .. 0 •". • " " •• • " ••• • .. 0 •• • • ••• • • .. .' • • ..•• • • 3!5 SOLOEJlTAIL STAIlOUIDflllll

'" '" • • - -. •• • ..•• • • • .' '. '. ...". • 0 • .' .. '. ..
"" • • •

SOLDEAT.lII. ITMOAAO I6llLD.
•• •• • • - " .. .. ..
'" • 0 • .' ,.. '. •'" • • 0 •• ,. '. ..". • .. .. .' ... .. ...

WIR( WRAP SOCKETS (GOI.Ol I.EVEI. #3

'" ... .. .. - - '" ,," • "'" • • .. '" '. ,. ..,
'" .. " .. •• .. ... '.'" " • " ". ,. ,. ,"

.•". - • ,.'..- ~ '"" IC'" ~ . "- - ." DISCRETE LEOS ."" - ",- - ", ..,'" - ."- - ", lit'" - ."-. • •• _. •••
~ ~ ..' - ~ ..' - ~ ..'

_ _ is'

~ - '" - - ." - - ",
IZ..: :;:'1~ - ..' - - ", - - " ,

~ - ." - - ." - - " ,
.~ • '" - - ." - - ",

SPECIAL' - 1C556 R.d '00111.00 10001$&0.00 - mClAl •

•• - DISPLAY LEOS .. ..

I=AIRCHIL.C TECHNOLOGY KITS I=AIRCHILO

" W,I. __---......._,..

'" If 7400NTTL W.- • .- .... • .- • -'. ,..- a .- • .- •.'- • .- • ..,.,. •.'- • ..~ • .... •.- • ••• • -- '.- • •.~ • _.. •- • _.• • -- •.- • .- •• -- ,..'- • -- • -- ,.••• .. .- • _.- ,....'.. • ... • _... ••.....", • ... • .,.,,. ••_ 'a • .- • .."',,,. ••...".. • .'- •• w"'''' ,...,.'. • .,- •• ..,.".. '..,,,,. • ... • """". •.- a III"'" • SO'",. •
""~" • .,.. • SlI""" •.'- • .- • so"'... •.,- .. .- • SIll"" " ••"- • .'- • so,,,... •.,- • .'- • ..'''I." ,...,.". .. so,.... •• ..",... ••.,- a . ,,,.... '. 50 '''. "..,- • ""'0'" • "","' ••"- a $11""11' • ..". ••.'43'" a ..."... • .,,'... ,..-- • ..,m.. • .."... ,.- • lJI7""" • .",- •.- "

..,,,,. • •.- •_.. • ..". '. -- '.a,_ • .,,,- • -'. •.- • ..".... ... ."- ,.- • .,,,.,. •• .".... •.- • •.- •• •.- '..- " .....- •• •.- '..'.... • _.- ,. -- ••- • ....,.", •• -- •-- • _..- •• ........ ,._.. • -'. ,. .- ••- • gum" • -- ,..- • .,.... • -- •_ 01ltilS A~~ OIIl11EO.el
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MOOERN
STANDARD

TElEPHONES

POCKET PHONES
ENGINEE RING SAMPLES

\ \ :
""<;'\

TOUCH ·TONE
RECEIVER BOAROS

Two can:l ...1 01 t>o.dJ tor "1«:11'"
h9' group and low group in duII 'IOM de·
codIng Unil ....-.1... th, low and hiW'
f. equencies comprising each lone pai, and
corwetU them into DC sipl,. lin pra
on board ..." is over $200,00 , You," lor
S29.95. because ...... don', have tchem.lic:s
,, ' mis time and board IIdge finge<S Ioll\le
been cuI off When schematiC5 become
.....ailable p , ice ....ill reach 569,SO, These
board. a re sol d '"AS IS" . you decipher.
Q!y. Ltd . . . Sh . WI. 10 Lb,.
7N370052 . . . . $29.SO/set

A complele. faetory fl!buih . modem lei·
.,phone ,eady for i...tanl use. Av.ilabla
in black . """ita. beige. pinlt. '.-:l. lI''''
and blue. ldu! .. an e .1fa phonoI. lor ....
on in""CCOII'. ",ivae 5yStem....~

IIC. E..y 2 ""i, e hook ...p. Phones in·
c11.1de hand SIl!I. induction coil. and c.abIa.
bu l no 'ingerI.. Many Iype$ ¥I(I styles 10
~ !tom. When ,,*,ilyinQ" color.
~ give 3 d>oices in order 01 preler·
ence. Spec~ w ilh """ing di._
., included. nol deteel_. Phones m....
vary lIi!t'tl y!forn photo , Sh . WI. 8 Lb!..

lc.ll Director 10 line phone . 15 LtK.l
f S~o..O~P""'"

Black. Detl< Dial . 6V L60440 .. $ 12,SO
CoIor.D..... D...I . . 6VL6044 1 .. S 11,SO
t Stand.d Wall Dial PhOM
Black. W. II Di.I . .. 6V L60442. , .$ 12.SO
Color. Wall Dial.. ,6VL60443, .. $ 11.50
T 2 Lina Standard Detl< Dial Phone

This phone ha. a twi n key 10 .....ilch in
2 lines ave. the ..me phona, plus a hold
po. il ion . Availabl e onl y in black .

8 lac k. 2·Line ... ,6V60448 .. , .$24.50
I "Call Di,eclo," Office Dflk Pho ""

TIo i5 dial phone handl ... 10 lines. and has
hold and inte,com bul1onJ.

Color. Call Director ..6V60449 . $49.50

••....... ,..

COLOR TV
CHASSIS I
We have IOU nd some 2,000 TV ch..,is·

Ihal gol d am. in a t. ain de-ailment
Th"", are ' he v",y ..me Iypes 01 chllllOi.·
we h""e been "'\ling !he TS ,95 1 and !h.
T5·953 We Io""e sold over 2.000 ol lh.
pertecl chllS5is and now we ....e • quan·
, ily m.1 do nol measu", up 10 OU, h;gh
S1and.-.:fs , They """I' cracked P C, bo¥ds.
benl I, ........ ele.• but ""'Y _ ""OtIh 3
, ,,,,,, .. much for !he lan l" l ic: par15 , s..
Iasl mon"", ad in 13 If yOU .-:t MOI"a
<\a1ail. Sold "AS IS" . 13" ¥I(I lS" in·
ctl.lde lU.-s and control,
13" Cham 1DZ70059 $22.50 • .
Sh . Wl , 12LtK.N. 10Ior$I98.00
1S" Chnm . 1DZ1OO6O $22.50 •.
Sh. WI. 12 LtK. N. 10 for S198 .00
l1" Choanis 10270061 . S I4.88
Sh.Wt. lO U... ..... 10 ""' S I 28 88
19"Cl\auio. 1DZ10061 . S I4 88
Sh .WI.l0 ltK.,"",. 10 Ior$I285O

N_ ...rplus lenses m.ie by Coomicaf
for Mali . Ii's a super lens w,'" lully
aulomllic: diaphQm ""'ich opet'4 by an
elect'ic: r,e conl'oI . These~m~n·

U1n ..... lumi...-ce 01 1001X ....1
SUbtltCl brighlness EV f<om 11 10 11
(1500. 960lXl lXI f /l.4 . focal lanqth •
2Smm.• lully au lomalic: di•.,t"am. EE
acceptllnce angl" · JOO. EE '_I......
is less lhan 4 1eCOOds, "C" Iem moun l,
l in pric:" was SJOO.oo. Sh. WI. 401 ,
lVL10Q4-4, Speci.1 13 Reader P, i.,. only

$1 SO .OO

A lI'MI place 10 ."'" lor bu ildlnQ ..
mic:rOPfoc"sor . Th..... units -. ~I

01. comlu coml>Uler .yltern. The lerm,
inl! contli ... : kr,boo'd ; CRT ; d' .... c'"
Wits; ASC Il OU ipul; and a complele
128 ~ I""hnic.r manual w ilh operal
ing and .epa;, in"'uctiOfl$. which m~es
il e..y 10 modify Ihe le,min.1 ' or you,

apphca lion. , ICha'acle' ~.'alo, W": ~;;:;-;::~;:-;~~~=;;=:::;;;;;;j.l
pari 01 a separale cconcr secllon which
i. no l ",pplied. The le,minal can be
used ....h. n modi fied u,ing oha,acl'" gen'
eralor LS I chips.....ch as th e 25 13. 2516
or oth", such IC·'I.

The keyboa' d is . 50 key alpha·nume,
ic l.nd olhe") bloc k key boa,d . w ith
ASC l loulpul. Dir.piay capacliy i.168
(12 lines 01 64). 364. 256. 128 and SO
on. depending on cha'ac'.' Silt desi,ed .
Tlo. chafacle, si,e may be adjuSled Irom
'W'o.i.....I.ly lVpew,i l'" sill' up 10 ... .~

TIo' VI_,ng screen 01 I~ CRT Ulilll..
a hl!1> connasl. I"", p""isl""". .......-'"
,,__ phospho, . Each ch..acler .. com·
posed I.om • 5 • 1 dol pa n ..n . 'e<}ISler
,ng clearly and .....ply _i...1 a dar"
~"9'ound Conlrols p,ovoded include
on/off. brilt'tnes5. locus. and ch.acl«.."",G,_ ... miaopfl":eomor Inpu l & OUI ,

pul device . Tha displOly st."ons." used .
.emoved I,om . ...Iine ........... 1-. 5yS'
I 1>0111 "es",valion "''''"'"5. $lock
e.ch "Ie . Sh . WI. 35 Lb!..
6NB00336 .$49 SO
2 lor $95.00. .6N860336 S95,OOI2
4 forS fllO .OO 6NB60336 $lllO.0014

AM· FM STEREO RECIEVER
.nd AMP CHASSIS. by PHILCO

Thi, unique phona .... ice wilt lake an
incom ing cail • •ed ial • n..... numbaf and
di. ",,, the call to the new numbe" Thi.
is ...1 into the d iv"rt'" by mean5 of
lhuml>wheel swi lCh,"" Li,f p, ice lor th iJ
fan la, lic d"",ice i, $400.00 . you rs here
and now IOf $1 50 .00 , Th ar. so ld
'"AS IS" . and include me m fg atic.,
They all look complele. bu l h "". nol
been checked oul . Oly Ltd
Sh . Wt, lOLb" 1PH10055 $1 50.00

LOGIC AND OP AMP
POWER SUPPLY

INPUT/OUTPUT TERMINA L

DRI NK MIXER
KIT

REGULATED
C.B. POWER SUPPLY KIT

13.8 Vola D.C.• :2 A mpo
o. 10 to2fVOC02Am~

1111',' ~~~
' II • ~

H....·' .... MS'f 10 build kil. deosilll".d 10
.... rnv.imum RF OIJtput 10 you r CB
CIon be buill 1<,> deliver 13,8 volts DC '1Ill
"llIed (2AI 10< mobi~ C8·s. Of $Wild> 
ed _ 10 iiiVi' 10 to 24 volts DC (2AI
_. 'atood, 10 be used as • hlb bend> sup·
ply . Ki t irw;.ludes all part. _ instruc:
, ...... 10 put Iogetfte< this verSiI\i!e P<JW"f
"PJlly.UM no! inc....ded.

Ou.hty ~ • • pemiyel $''' 88
Sh . WI 10 lb$. _ 6C60498 . . $ 14 ,88
3 tor 38.98. .. 6C604 98 ... $39.98f3

010 24 VDC. 5 A
POWER SUPPLY KIT

Th i, power supply o r ba tlery cherger
kit should be u~ful to h ""••'O<Jrod th,
hou....... "",01' Easy to bu ild, campl' le i
kit ind ude. a 0 to 40 volt autotrans
former iV l riac' l, 24 VO ll 5 amp trans
for me r, bridge ro<;li fi.r. filter cap ., and
every thing "te you need 10 build thi.
hefty po_ suppl y (c. ... nOI ",pphedl.
Complfle W;lh inst ructions.
Sh . Wt. 12lbs . &C60462 _" .S 14,5O
3 lor $3888 .6C60462 , . 5388813

~
A LSO: A ..mple DC "",tI_p ..... k it
10 00 wi'" the~ powft' ...pp1tft. In·
dudes ..-....nl. r.,.;" .... and i...uue ,
I....... l .........1 the lacepI. le ¥I(I y .....
to..!! • nice meIer 10 go wllh !he wppIy .
Sh. WI. 8oz.. __ . 6C6OoI6J .••. S2.00

~
~ 1. I

; I-I ,
A ,..I old· lashioned Iype like Ihe k,,>d

at the local d'ug ,tore back in the 195O·s.
u cepl Iha l Ih"", . ' e brand ne.... pans
Th,ough a luoky purcha,e ....e have ob,
lained so me new Pa,ls 0 1 a d,ink mi .e-r
II is com ple te bUI lor Ihe lOp cove,. tlul
you can ma ka you , own 0' opera te WI th
OU I il EvidenUy lhe manulactu'e' sold
m i. Ii"" ou l 10 .nolM1" . nd Iha top. gol
IOSI, Now you can tluild up. $20.00 mi .
... lor unde< S5.00. Kids love ·ern. order
0"" lod.... ' Kil inclu~ mOlor. mi ••.
oc,........ 51_. line co'd. _,Il:tI . ¥1(116 01
mi• • eup.. . $h . Wt . 5 Lb!.
11.4310053 . . .$4 .88

ALSO . Sp.e M, . ... Cup for~.
WI 8o' lM31lXY.>4 $0 90 ...

:~ .
•

69811

~
~:4

B&F ENTERPRISES
119 FOSTER STREET

PEABODY. MA.
01960

(6 171 531-5774 /532-2323

Tlo .. '.laled power ",pp1y h.. ou l·
",,15 of :t: 15 voIb at 015 amps and_5
vollS al 25 anps. ""il lo .. Inpul of 115
VAC M.....fac lu,ed by • compuler
company .. part of a phone data lerm, ·
naI Th... (31 123'. IIC '1I afe used for
voltage '''9''I.l ion . Un i15 ...... 1>..-, ....
.. ,ip OUlpUu. and a'e open f,""", SOl'" ~

5 " .9" .2" . New surplu5, Oly , Ltd ,
se WI. 5 Lb!.. 61.4160215 $11.50
3 10' $45.00 ... 61.416021 5 .. $45.00/3

PHONE O RDERSWELCOMEI
Bank Ame,ica,d . M." e , Cha.ge and

Ame,ican E.p'e", Acc. pled .
Phi>ne: (6 11) 531·5114 / 532·2323
S10.00 Minimu m on Cha,ge D,d.,s

POSTAGE ; Pie.... add sulflcienl lunds
fo, poslaye and insu ranc. , ShippIn g
waight for me.chandise is lisled at the
end 0 1 aach p,odUCI d""" ipllon All
. h ipp ing i. f,om PeabOOy. Ma . 0 1960,

M.I$. Residen" Add 5% Sa le, T• • ,

Fa , " AS IS" ilem" All ..1... I, n.l .
no ,elu'n. pl.....

SEND FOR OUR FRE E CATALOG !
0,. "",.ive ou, Cll tal in

an order and i"",'e y 11
of. place on 0,-,' m.,ling 1151

_ _' 0

CONFERENCE

CALLER KIT ::-:,,~~~~
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ALDELCO COMPUTER CENTER NOW OPEN

•

Slide Pou Tapered 1 K or 15 K . $ .50
Egg Inwlat ors .45

2N3772 2.25
2N3773 4.95
2N3859 29
2N3903 20
2N3905 25
2N3924 1.80
2N3926 6,30
2N4041 7.80
2N4 249 25
2N4401 25
2N4402 25
2N4403 25
2N4409 19
2N4421 1.35
2N44 29 1.65
2N4888 50
2N501 6 17.60
2N5090 7,50
2N5129 40
2N5179 90
2N5641 5.40
2N564 2 10.25
2N5643 14 .35
2N5913 1.70

8080A Na tio nal CPU $19.95
MPSA14 90
2N3055 99
MPF 102 FET 55
2N3904or 2N3906 25
2NS496or 2N6 108 70
MJE340 12N S6SS1 1.10
40673 RCA FET 1.55
741 or 709 14 Pin Di P 25
555 Timer 75
556 Dual 5SS US
200 Volt 25 Amp Bridge I.SO
1N914·1N414l1 1510r.99
IN34-I N60-I N&4 10.01.99
CA3028 Dil. Amp 1.50
4060 CMDS 2.00
l M309 KVolt Reg 1.10
MJ3055 2.20
531 3 Clock Chip 3.95
5314 Clock Chip 4.50
5316 Clock Chip 4.95
2N6103 89
l M309 or 141 Min DIP Dp Amp 45
l M741CET05 Dp Amp 45
14 or 16 Pin ICSo ckets 3O

Ohm rte 5 Watt 4K Ohm Re SIst ors
.l:4639 . $.20 each . Bo x 01 10. $ 1.75.

ZENERS .

RF DEVICES
2N3375 3W 4lJ0 MHl S5.SO
2N3866 1W 400 MHl 1.15
2N5!l89 3W 175 MHz 4.75
2N5590 l OW 175 MHz 7.80
2N5591 25W 175 MHl 10.95
2SC517 3.95
2SCI226 1.25
2N6080 4W175MHz 5.4lJ
2N60811SW 175 MHz 8.45
2N6082 25W 11 5 MHz IUS
2N60833OW 175 MHl 12.30
2N60844OW 175 MHz 16.30
2SC1306 4.30
2SCl307 5.25
2N2876 lPtcia110.95

1N746 10 1N759 400 Mw ea..25
IN4728 to l N4764 .. 1wan 28
INS333to l N5378 . . 5 1'\1i1l( 2.10
1N2970 to I N3005 .. 10 watt 2.40
I N3305 to 1N3340 . . SO watt 4.1 5

.001 Pacer Cap . 192Pl0292 200 WVDC . .1B
12 .8 kH z Clystal in TD5 Can 4.95

HOURS: MONDAY TO SATURDAY, 9:30-5:00
OPEN WEDNESDAY UNTIL 9 PM (5 161 3784555. 0

Kits, Books, Boards, Magazines.Special 2102 Ll 8 for
$17.50. 8080A CPU Chip S29.95 . We stock OK Battery
Operated Wire Tool 534.95, OK Hand Wire Wrapped
Tool $5.95. 7400 ICs CMOS, Timers PLL 's IC Socket s.
All k inds of transistors, rect ifiers and diodes. Plus o ther
electronic parts.

We quote on any device at any quan tity. Add 5 % for
shipping. Minimum order $6.00. Out of USA send
certified check or money order, include shipping costs.

Special 50 FOOl Spool #30 wue wrap
$ 1.98. Wh ite , bl ue. red or vello w.

TTL SPECIALS
74HIOOual4 1nput Buffer S .20
7490 Decade Counter 49
745175 Quad Flip Flop with clear 99
74283 4 Bit Bina ry Adder . . • . . . • . . . . • . . • • . . . . .. . ... ... . .99

Zy," ro und, 8 Ohms . .. •.. •.•.•.. • • .. •....... •.... . . . . . . 1.00
2%" round speaker. 100 Ohms 1.10
Speco miniature replacement speakers from 1" to 3''''', SASE tor list.
Brand New GE Stereo Tape Amplifier Board with all compo nents 4
Watts 12 Vac supply lim ited _ 3.50
Mono Amplif ier Board 1 co ntrol . . _..... •. • • •.•.....• ..... 2.25
6 foot black or brown zip cord and plug •..............• .... . .35
RG174 100 foo t coil _ 6.50
2%" round spea ker, 8 Ohms 75
VHF Ferrite Beads 15 for 1.00
Ham & CB Slide Mounts with lock and coax connectors 10.95
2 Amp Bridge Hect ifier, 200 Volt 50
2 Amp Bridge Rectifie r, 600 Volt 1.25
3 Amp Bridge Rect ifier, 200 Volt 85
Ult rasonic Transducer 23 MHz 4.50
150 MFD 50 Volt Elect rolytic Capacitor 38
.047 Ceramic Radial Capacitor 400 Volt 20

2N918 95
2N2218 45
2N2219A 40
2N2222A 30
2N2369 20
2N2483 34
2N2484 45
2N2905 35
2N2907 25
2N2926G _24
2N2926Y 24
2N3053 50
2N3390 .15
2N3439 1.59
2N3440 60
2N3512 1.1 5
2N3553 1.40
2N3565 22
2N3584 30
2N3638A 31
2N3646 21
2N31 13 1.35
2N3725A 1.80
2N377 1 2.50

We have Wife Wrap Sockets and Wire Wrap Wile - SO leet Sl .98,

DISCRETE LEDS

HEAVY DUTY RECTIFIERS as mobi l. moun t ing b.ac ket . Kit
onlv - $29.95. Wired and test .cl 
S39.95. Power P&k lor 110 11011 AC
- $2.95.

NOW NEW IMPRO VED DIG I·
TAL ALARM C LOCK KIT HOUri
• M,nutes ' Seconds dlspl av.cl on

'lOX BIG 0 .5 fiJIrch lld 7 Sell""'en l
OifP/av LEOS 12·ho .... format
24-t1ou r alarm with snooze fe..
ture . plus ~illSPed t ime indocator
.,d frPlze feM ..... . Eighl 1»9" of
p lC:to.iah and ;nu . uc toons . NEW

o n ·boa . d p ower I•.,"or""" r
.,d ci.cuitry 10 ' opt Ional t Ime
base . . . ... ... ... . . . . • $19.99
60 Cvcie l im e base k;t to . de use
In atHo mobil e o r for battery
opera tion $4 ,95

12 OR 24 HOUR CLOC K KIT•
Comes ....it h Big 0.5 Seven Se9ment
LE Os. Uses N.tiona l 5314 Clock
Chip. fit s Our Wal nut Gr.in or
Ple xigln Cabinets. ON LY $18.95

STOPWATCH KIT Qperal eS Ofl

3AA Ban eri ",. 1n<; ludes: Cryltal
S....itch "'. 7205 Mos Chip lit L ED
D,splaved .... .. . . .. .. • $29.9':>
PC Board for above .... . .• 3 .95
Slop_teh Hand Cil!il! ..... 3 .95

CLOCK CA B I N ETS B-..t ,lul
wood s,mullted walnut IIl'1I,n $3.95
Plex llllan In Blue. Wh Ile . Black or
Smoked .. .. . . _...• S2 .95

S IX DI GIT AUTO OR BOAT
CLOC K KIT. Has a ~utiful that ·

cae' '11''1 molded hiollh t . mparllur.
plalt ic case wit h chroma rim.
Oim...siorls are 1" " h igh by 4 "

w ide bV 4 W ' d&ep. 0.4 LEOs d's ·
piaI' hout"l. minut" and seconds.
Works On 12 Votu AC.nd DC Plus
. utoma t ic swit ching to 9 VOl t bolt·
IIrv 10. powar f.ilur.s. Battary
!not supplied) fits in C"'e . Provision
for blanking d isp lav LEOs for out
of car or bOlit uoe. AdjuU.ble
Crysta l T im. Baoe included. as well

.3 S1.35

.3 Sl .35

. ~ 1.15

.5 1.15

.5 1.15

.3 1.35

.27 1.45

.5 .. , , .. , .. 2.75

.6 , .. 2.25

FN D70
FNO 359 Common Calhode
FNO 503 Commo n Cathode
FND ~OO Common Cathode
FND 501 Common Anode
FN D 3~9

MAN s Green
Dl 707 Commo n Cathode Double Digit
Dl 747 Common Anode

200 Volt 100 Amp D08 sa .50
200 Vo112 ~0 Amp DD9 1150
1000 Voh 2 Amp Silicon Rectiller RCA 10 tor .99
10.000 Voll Sil icon Rectif ier Erie 65 mA 2.95
600 von 3 Amp Retlilier 35

DISPLAY LEDS

Jumbo Reds. long 01 shon bulb 6 tOl $1 .00
Jumbo Orl nge. Gleen; Clear Red or Gle~ 5 tOl SI.OO
209 SerinoGreen. Drange. Yellow or Red ~ lor SLOO
R12 orMlcro Red ~loI S1.00

Holding Clop lor Jumbo lEDs .- 10

A2
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S.D. SALES CO. P.O. BOX 28810 -0 DALLAS, TEXAS 75228

JUMBO L ED CAR CLOCK THE HOTTEST SELLING KIT WE EVER PRODUCED!
You req uested it l Our first D.C. operated clock kit. Professionall y
engineered from scratch. Not a makeshift kluge as so ld by others.

$16.95 Features:
A. Bowmar Jumbo -.5 inch LED array. C\.OC~1'

~ao; KIT B. MOSTEK - 50250 - Super Clock Ch ;p. 1;15r1EOCI'I'lI'lO
C. On board precision crystal ti me base. 000 sP-r.Ot/l.'E.~S G'
D. 12 o r 24 Hr. Real Time Format. f>~1 CUS\' '1'I~ON. .

Alarm Option - $1.50 E. Perfect for cars, boats, vans, etc. v.. e
AC XFMR - $1 .50 F. P.C. Board and all parts (l ess case) included.

1702A 2K EPROM UP YOUR COMPUTERI
T HIS MONTH'S SPECIALS We lell It like It Is. We cou ld h ,lYe said 21 L02·' 1K LOW POWE R 500 NS

A MO - 8080A $14.95 these w ere factory new, but here Is the
STAT IC RAM Tim. is of the _ nc.1stralllht SCOOp. We bou9ht a load o fZ-SOCPU 49.95 new computer Bur that contained Aod •0 Is power. Not Onlt are our

82S 129 1 K PROM 2.50 a Quantity Of 17 2 A's In sockets. We RAM's faster than • speed ng bullet
carefu lly remov ed the parts

l
verIf ied but they are now very low power.

their Quality, and are offe r n9 them w. are pleased to offer prime oow
60 HZ CRYSTAL TIME BASE o n one heck of a dea l. First come 21 L02- 1 low power ", super fast

fln t served. Sat isfact io n gUaranteed ! RAM's, Allows you t o ST RETC H
S.D. SA LES EXCLUSIVE I u .v . Eraseable. $6.95 ea . 41$25 YOUr power SUpply farther and at the

$5.95 ea. 1.1$10.00
same tl ma keep t he walt light off.

8 for $ 12.95

KI T FEATURES: S. D. SA LES EXCLUSIVE
A. 60HZ o utput with ac::e urllCY comparable to a digi- $12.95 Ma S 6 DIGIT UP -DOWN COUNTER $12.95

tal watch. 40 PIN DIP. E"eryth lng you ever wanted In a cou nter chip.
B. Directly interfllClI$ with ,II MaS clock ch ips; . Features: DIrect LED segment drive , single power su pply p2
C. 50.... low 00-' consumption 11.5 MA typ .1 VDC TYPE.I, six decades up/down pre-IOo1Idable coun er,

se parate pre-Ioadable compare r~lster with compare out-
O. Uses la t est MOS 17 stagll divider IC. put , BCD anel seven segment ou t put s. Internal s.can esenu-
E. Eliminates for",," tho problem of AC line glitch• . t or, CMOS compati ble, IUel lngzero blanking. IM HZ. count
F. Perfect for ears, boats, campers. or even fo r pe rt - Input freQueney . Ve ry Ilmlteel Quant lty lWITH DATA SHEET

eble docks at ham field da~. 740l>- 19c 7411 " . 7451 ". 7490--65c 74 153 '50
G. Small size; ~. .. ,... ,. axistil1il anelowres. 74LS Ol>-49c 7413-5OC 74 53-1ge 74LS90---95e 74 154·1.00
Kit includes Cryual , Dr iver IC, PC ~rd. plus all n_-ry 7402--19c 7416---59c 74 7]-39c 7492-75e 74157-75c

7'LS02-49c 742l>-19c 7474-35e 7493-69c 74161-95cpans and spees. At last count - over 20,000 soldl 7404-19c 7430-1ge 74LS74-59c 7495-75c 7116'-1.1 0
74L04-29c 7432-34c 7475--69c 7496-89c 74 165·1.1 0

~
74504-44(: 7'37-39c 7I76-35c 74 121·38c 74 174-95c

1000 MF D Slide Switch 71 LS04-4ge 7438-39c 7.80-49c 74123-65c 74 18 1·2.50
Fi ltlN" Caps Assortment 7'06-29c 74'l>-19c 7.83-95c 74132·1.70 74 19 1·1.25

7'08-19c 7'47-85c 7.85-95c 745138-1.95 74192·1 .25Rate<1 35 WVOC 0 " bllt seue r. 7'10-19c 7448 85c 7486 " . 14141-75c 74 193· 1.00

-
Upright style tnctuces m lnl- TTL INTEGRATED CIRCUITS 1 4195--69cwit h sc Iu ds. ature " , stan- RE SISTOR
Mo st popular darel sizes ; sin. ASSORTMENT Disc Capvalue for hobby· ". ", mu ltl- Jl-,W 5% &. ,,'" Assort mentISIS. Compare at po sition unlts. PC leaels. A lIood P.C. lEAD sc leaels. Atup t o $ 1. 19 ea. A ll new. first mix o f values. DIODES HEAVY DUTY least 10 differentfro m franchise name brand. Try 2001$2. IN4148/1N9 14 Full Wave Brid~ values. Ineludestype erectrcnre o ne package and 1006$2.00 25 AMP 50 IV .00 1, .0 1, .0 5,pa rts stores. S.O. you' ll ree reer IN 4 02- lA. $1.2 5 plus other stan-scecrer 4/S 1. more! Special I .11

,
100 PIV 40/ $1. e1 arel va lues. ~

12/$1 .00 60/S1.00 "'_

$9.95 KIT SIX DIGIT ALARM CLOCK KIT
We made a fantastic kit even better. Redesi~ned to take advantabe of the

P.C. Board - 3 .00 latest advances in I.C. clock technology. eatures: Litronix ual %"
AC X FMR - 1.50 disp lays, Mostek 50250 super clock chip, single I.C. se9ment driver, SCA

00 not confuse with Non ·Alarm di~it drivers. Greatly simp li fied const ruction. More reliable and easier to
kits sold by our comjMti tlonl build. Kit includes all necessary parts (except case). P.C.B. or XFM R

Eliminate t h e hllS$le - optional. NEWI WITH JUMBO LEO READOUTSIavoid the 53141

COMPUTER POWER SUPP LY
Motorola SCR

$15.95
A very fortunete purchase . One of the best indust rial quality REG-

2N 444 3. , A MP 00' PI V. ULATED supplies we haw seen. High performance, small siz• •P.C. Leaels 31$1. Input is 120 VAC 60 HZ . Has the fo llowing reguland o ut puts :
- 5VOCil800MA; - 15VOC • 1.25 AMP; -25VDC • 180 MA.

FAIRCHi l D · TB A 641
0

Sold It a fract ion of origin.1 cost. 00 yourself a favor a nd order
4W. Audio power Amp. Ju st NOW. We expect. quick sellout.oull In specia l neat 51nk
DIP. O ne super aud io IC.

NE XT MONTH :$ 1.50 with data S.D. will have music for your .." . Watch our ads.
FNO·359 -led Re. dout

For your Im$ll i o r Altair 8080 Computer :•• IN . Common CathOdl .
HI'iln 11teele nc y. H.. FN O· Z-80 CPU Kit - $ 149. 4 K l ow Power Ram Kit - $89.9570PlN OUT. 59c

OUR CATA LOG Special Thank. t o :

I. chocked full of rare parts Terms ; Money back guarantea.
C. II your Bankamerlcard 0' Dennis, Frad, Abe, Bill , Sa m,
Mastar Charge order In o n our Hal . Tom, Alax, J ohn, Ely ,ber'ila ln l , deal s, RAM o r CPU No COO. Texas resident, add continental Un ited Statu end Larrykits , plus much more. Youn 5% ..Ies tax. Add 5% of ordl r

FREE l '0' postage & handl ing. Or·
toll fr.. Watts :

1-800-527·3460 S.D. SALES CO. 0d.~ und er $1 0 . . dd , s<.
PRICES SHOWN SUBJ ECT Foreign orders : US fund. TexIS Residents Call Collect : P. O. BOX 28810 •TO CHANGE WIT HOUT only I 214/271·0022 Dallas, Texas 75228NOT ICE.

ORDERS OVER S15.00 - CHOOSE SI.00 FREE MERCHANDISE
52



THE HAM-KEY
NOW 5 MODELS

• Iambic: c:ircuil lor squ••u keyinS_
• Sell completing dotl & duhn
• Dot memory.
• Banary operated with provision for

."ternal flowe r.
• Built·in I.de-tone monitor .
• Sp••d , Volume, tona & weill"l conl,ols.
• Grid·block or diract ker inS.
• Us. with '''',rnal paddle l uc h as 1-1 1<. 1.

MODEL HK-l

$29.95

NEW
MODEL HK-5

ELECTRONIC KEVER
$69.95

MODEL HK-3

$16.95

• Duat lev• ••qu••u pillddle.
• Usa with I-IK·5 or any eleet.onie keyer .
• H eavy ban with non'llip rubber f.'t,
• P.ddi es rava rs ib le for wide Dr ere•• linae, spacine.

MODEL HK-2

$19.95

• Same iIS 1-11<·1 . .. ... ~•• for thene
who wish 10 ineo,porate in Ihei, own Keye.,

• Oelu". stH,ieht key.
o Heavy base, nc need to attach to desk.
• V,I"et smonth action.

MODEL HK-4
$44.95

• Combination I-IK·1 & HI<.] on
same ba.e.

Ava ilable from your local dealer or order direct.

HAM RADIO CENTER, INC.
8340-42 OLIVE 8LVD. • P. O. BOX 28271 • ST. LOUIS, MO. 63132 H2
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RADIO HUT
POSITIVE VO LTAG E REGULATORS

READOUTS
LM340-6 L.M34Q.15
LM340-8 LM340·18 " FND70 .4" C.C. .59

FNDSOO .8 " C.C. 2.50
Money back quarantee. NO COO 'S. TeKas residenl$ L M340·12 LM340-24 FCS8000 .S" 3'" digits 4 .95
iIdd 5% tax . Add 5% of orde r for pO$tage and hand- To 220 case. Your cho ice .85 ee. °Tl 6 di~it array 3 for 1.00
ling . Orders under $ 15.00 add 75 .. Foreig" orders : NEGATIVE REGULATORS "LIMITED QUANTITY
U. S . Funds ONLVI

7905 7912 7915
F~ your co nvenience, call your Bankamericard or

T o 220 case . Your choice .85 ea. REPEAT OF SALE
MaUM Charge orders in our Toll Free Watt Lh'le :

1-800-527-2304. TaKln residen ts call collect: FI NNED HEATSINK 12 Hour Basic Oock Kit Includes :

' ·214-271 -3423 . t o r .booIa retu1a10111 -rcseccc 3 % d igit .8" characters
2-3/4 " Hillh 2-1/2" Wide "FCM7Q1Q Direct DriV'll Radio Alann

P. O. Box 647835. O,lIft. Texa 75206 t" Depth ON LY • .40 e-::h O ock Chip
TIL BOAR DS

COLOR ORGAN -1 Case (Pul'IChed 101" reeooutl
MemOl"ell computer boerds with IC'l , diodel ALL THIS ONLY $9.50. Spea included
tranliuor, ete . 5 boerds containing 100-200

60 watt colOl" organ. Completely , elf con-
Drilled PC Board fOl" above $2.50

IC'l. ONLY $ 4.25. tained unit with 120V power cOfd 11'lC1uded. Trandormer for above $1.00

PLASMA D ISCHARGE DISPLAY $ 2.00 each VARIABLE POWER SUPPLY KIT . 1
12 digit display .4" character -Continoully variable from 5V to 20VMK 5 005Spea. included .79 each -Ellce!lent regulation up to 300 mil.
POWER SUPPLY for tobo.,. displily 4 digit counternatch dee~; 7 legmen1 - 4400 Mfd of filterirtg

- Dr illed Fiberglau PC Board
Complete with instructiON $3.25 each output only. - On, hour auembly

POWER SUf'f'lV KI T 24 pin dip with specs. ° Kit il'lCludel i111 components
0ea.e includedInput vol..: 25V rnu . Output CUIT..,t: 1

$ 9 .50 each ONLY $ 9.95iImIP ""'ll. Load regulillion SOmV. u.. 220
_ reguliltOl'l. 0 _ not include t he Ir_·

WATERGATE SPECIAL: Te lephone VA RIA BLE POWER SUPPL Y K IT .2forr.- . Specify either +6V. +8V. +12V.
-tiV or - 12V regulltor. ONLY $3.SO ... re lay automat ically s tarts and slops

LlNEAAS tape recorder. No batteries required. Same .. above but with 1 amp output allO

"."" .. ..'"' .. KIT COMPLETE wilh all parts-drilled with case. ON LY $12.95

'M'" ... HES!i8 .. PC board and case........... $10.95LM380 18 pinl ." ..'" ...
PC BOARDSLM380 114 pinl ' 00 .."" ..

''''''''' .ae NE5lI7 1.10 5V POWER SUPP LY-5 von. 1 amp 4 digi t PC Board fOl" FNDaoo or 807 2.50L.M110 ." ,,,a ... regu lated power supply kit for all yourLM111 ." RCA 3043 .. 6 digit PC Board for FNDBOO or 801 3 .50'M'" ... ".., .., TIL supply requ irements .
4 digi t PC Board for DL707 1.50....". ,.

"'" ... F EATURES: tine regulation .005%
TRANSISTORS - DIODES l oad reg ulat ion SOmV Ki l includes 6 digi t PC Board for DL101 2.00

2N2222 6/1.00 all components. PC Board, 'rreoe- 4 digi t PC Board for FND503 or 510 2.00
2N2369 6/1.00 former. Fuse and Pitot Light . 6 digi t PC Board for FND503 or 510 3 .00
2N2905 4/1 .00 Nottling else to buy! .......... $ 6.50 4 digi t PC Board for DL747 2.50· 2N2907 15/1 .00 6 digit PC Board for DL747 3 .002N3055 . 75
2N3707 6/1.00 60 HZ CRYSTAL TIME BASE-Th is 4 digit PC Board for DL727 or 728 2.00
2N3904 6/1.00 60 Hz crystal time-base enables MOS 6 digit PC Board for DL727 or 728 3.00
2N3906 6/1.00 Clock circui t to operate from a DC 4 d igit PC Board for FN D359 o r 10 1.75
2N44oo 6/1.00 power source ideal for car. camper, NOT E: A ll PC Boards are multiplexed for2N4443 SCR .59 van, boat, etc.

add ing additional digits.RCA 200 V 115WN PN .95
"60 Hz outpul wilh an accuracy 0 1 .00!>'lIo ityP I1N4 004 1511 .00

1N4oo7 10/1.00 "Low power COn5umpl lon 2.5m... (typ,1
CMOS SA L E

1N41 48 20/1.00 "Small sile wlUllt most any enClosure
"S"'llle MOS IC oscl llatorldIVlde, cl"o CD4000 .16 CD4040 1.00

° Houw numbered lind P.C. Lead "5-15 ,011S DC operatIon only $5.95
CD4001 .16 CD4041 .69

TT L 2 lor $10.00
CD4002 .1 6 CD4042 .59,- .n ,'" .z t LOW POWER SCHOTTY CD4007 .16 CD4043 .60

,~, n 147. " CD4009 .45 CD4044 .59,~, .n 147!> ee 74LSOO .25 74 lS74 .49"'" " ,,~ " CD4010 .45 CD4047 .59'.HOoI " ,... ... 74LS02 .25 14LS90 .85
CD4011 CD4049 ~5

,~ .n ,~ .~ 74LS04 .30 14LS132 .90 .16,- ." ,g, .,
CD4012 .16 C()4{)5() 35".. .n ".. " 74LSOS .25 14LS138 .89,- n "'" .10

74LS10 .25 74LS139 .89
CD4013 .29 C04051 .901alO n 1alll 10
CD4014 .75 C04053 .90'. 11 " '''' .10 74LS11 32 74lS155 .90' . 13 .. ,.., .,
CD4015 .75 C04056 1.00,,~ n ,... .. 74 lS20 3 1 14LS157 1.00
CD4016 CD4058Je21 n ".. .10 74 lS21 .33 14LS162 1~9

.29 .90,'" " "" .. CD4017 .80 CD406ll 1.00,,~ " 74100 se 74 lS22 .33 74LS163 1~9

"" " 74121 " CD4018 .80 C04066 ~9l au .n 74123 .. 74LS21 30 74lS175 1.09
CD4019 39 CD4069 30"'" ,. 7412'!> M 74LSJO 3 1 74lS193 1.09"" ., 74141 10 CD4 021 .90 CD4071 .16"" " 7414S .. 74LSJ2 33 14LS258 1.09

CD4076"" " 74161 10
74LSJ7 74lS361 .70

CD4022 .90 .99,- n 74153 .. .40
C04024 .70 C04071 3 9,~, .. 7al 5ol .. 14LSJ8 35 74lS368 .70,~, .. Jelll1 .. C04025 .19 C04102 .68,- .. "'" ,..
C04027 39 C04116 39"g .. "". ,..

,~, .. Je174 .. ORDER BY PHONE • ChMge your or~
C04028 .75 C04507 .40".. .. "' ~

,..
,ese .., "'" .~ to Bankamericard or Mater OlafV':. C04029 .99 C04512 .507.!>1 n 74UI1 ,,.

CD4030 .16 CD4516 .85,,~ n Jal111 ,..,
Use Our Toll FrM Watts

,.~ n ' . 11I2 ,..,
CD4034 230 CD4518 .85,.~ " "'" .. 1-8OlJ.627-2304 Rll CD45207.72 20 7a' M .. C04035 .99 .85
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DIGITAL AUTO CLOCK 6 DIGIT LED CLOCK KIT

:0-38 ~1'-l . g '~
* 12/24 HOUR
* ~60HZ

* BRIGHT LEOS

. $4.95

0.25
0.29
0.'9

6 "' 1 .0 0

3'" 1.00
61S1 .0 0

20"' 1.00
20rs l .0 0
151' 1 .00
10"'1.00

DIODES
switch
I AlSO V
IA/4 0 0V
I A/IOOOV

. $3.95

ELECT ROLYTI C CAPS.
2000 uF/ I S V Axiaf 3"1.00
1000 uF/25V PC IUds 4/$1.00

220 uF125V PC leaelS 5"'1.00
100 u F125V P C leads 6"'1.00

10 uF/2SV PC leads 8/U.00

1 N41 48
I N.OOI
I N4 0 0 5
I N4 0 0 7

rc SOC KETS
16 - l)in Lo -pro fi le
II-pin Lo - p ro f ile
2 .-pin St d . p rofile

SWITCHES
S POT Heavy dut y

ROCke r
S PST Mom e nta ry PUsh

Bullo n
SPOT M in i" ture slide

,

I
RESiSTORS

100 assorted, mostly S,," & 10""
some 20%. FUll leads

IOO!S1.29 200"'2. 10

1..9
1.79

0.99
0.99
0.55
1.19
I.JS
0.25
o.2S
0.29

· 8/$1.00
.1 0/SI.00
· 81S1.00
· 61l1.00
$0.69 e".

FM WIRELESS
MIKE KIT

Kit #S1-36A

Kit #51-62

60 HZ CRYSTAL

TIME SASE

ThiS kit e n a tlle s any AC powered crcc« to be operated on DC.
Compact size - only I " x 2 " . Power reQuirement: 5 -I 5 VDC •
3 mAo Kil includes all components, PC Bo.1 rd and easy t o follow
hOOk u p inst ruc t ions for interf" c ing wi th MaS ctoc« chips.

K it S I-36 is complet e ly new d e si9 n in F M wireless transmitters..
UniQue PC layout etimin" tes t h ' need for wire-wound coils
which o ther units u se. ~n b e useel w ith "ny elyn"mic ty",
microphone 10 e road ca st on t h e F M b a n d . FreQuency r" n 98
88 -108 MHz. Outpu t: 1 00 mW with a 9 V tla lte rY,Size: 1.8" x
1 .8 " . Kit inc lud es ali components, PC b Oa rd anc a sse mbly
inst ructions. (Less balle ry a nd mic. )

Th is ki t uses tee MM531' clock chip a nel is avail"ble with a
choice o f diSpl"y sizes. F u t ure s 12 Or 2' hour time format, SO
or 60 Hz input, fast and slow time loetting wi th a hOlel function
for precise time syncroniling. Kit inCludes all components,
etched anc arillea epoxy tlo a rd S ana complete step-by-step
asloembly instructions. (Cue and transformer not included).

K it ;,51-10 with .27" Red LED's $11 .50
Kit #$1-14 wi lh.4" Re d LEO' s . $13.95
Kit #$1·15 wi l h .5 " Red LEO's. $ 16.95
Tr" nsforme r 10 sutt. (PC lug m o u n t type) $ 1.25
T ra n sfo rme r 10 su it . (moleled with line cord) S 2 .5 0

· $ 4.95

· $6.95

· $6 .95

MEMORY
2102 -1IKSt" tic;RA M
21 LO 2 B Lo w pwr, vers io n

308 Prec iSio n Op Am p .
3802 Watt Audio Amp
555 T im e r
565 pnase Locked Lo on
567 Tone Decoder
709 o e Amp
"1 OP Amp
7.8 oc Amp

LIN EAR IC's

MJE 3055
90 Watt N PN Pwr. transis tor
mounted on neaUink cea te.
S pecial- $0.69 . _ 3/5 1 .95

TRANSI STORS
2 N22 22 N PN
2 N3906 PNP House iF
2NUOO N PN
2 NU03 PNP.
2 N305S N PN

II

••

110-V AC Adapter
52.50

. $O.H

.$0.S9

9·DIGI T D ISPL AY
Ide,,1 fo r a mini ClOck, c"ICul"tor
or stopwercn..1 I " eligil height.
Specia l - $0.99 ea. _ 3/$ 2 .50

Assembled #S1-204W
537.95

CLOCK CHIPS

DI SCRET E LED
8111 .0 0
6/U.0 0
J"'I.OO
6"'1.00
6"'1.00
5"'1.00

LED DRIVERS
Quad segment driver.
Hex digit d rive r .

LED DISPLAYS
F NO-359 . .38 " CC $ 0.95
F ND-503. .SO "CC SI.29
F N 0 -5 10. .50" CA $1.29
MAN-7 4 . .30 "CC $1.39
OL747 .60 "CA $1.89
XAN-6 64 · .60 "CC rfld $1 .99
XAN-654 - .60·'CC9T'SL99
" Den o t e s no decimal POint.

Su bmin i red .
Sub m in i green
Mini red .
Mini green
JumbO red
JumbO green

VOLTAGE REGULATORS
LM3 0 g K s v , l ~m p,TO ' 3 1.10
7805 Sv. J "mp, TO-2 20 0.95
7812 12v, I "mp, TO-2 20 0.95
7815 15v,lamD, TO·3. 1 .2 5
78 18 18v,1 ~mp, TO-3 . 1.2 5
78242. v, l amp, TO-3. 1.25

MM5 31 •• £> ·digit, 12/2 4 Hr, SO /60 HZ
Mu ltiplexed ,24'l)in . $3.75

M M5 3 1 £> · .·d igit,12/2 . Hr, S0 /60 Hz ,
A larm, Sn z , T ime r,. O·l) in .$4.50

50252· 6·dig't,12Hr/60 Hz , 2. Hr/ 5 0H z,
Al",m, Snz, Mpx., 28-p in

c rzue r ·6·digit. ClOCk, catencar, R"dio
Timer,I2124 Hr,28-pin

MK.5 0 311 - . -eligit elirect drive L ED , 12 Hr,
50 Hz, R"diO Timer •• O-Pin

Kit =51·204
527.95

The hea.t of t h is thronometer ts a high freQuency ,rYS!<1,1 oscilla
t o r which p.o\/ i d e ~ an accuracy of : I minute per month even
in changing temperature or elect r ica l "noise" condi lions. Easy
to assemble kit with complete stee-ev-stee instructions. Q., for
thOse whO would ratne. not , OJ '~dY'built and tested unit is
"ISO .wailaDle.

FEATURES INCLU DE:
1 2 Of 24 hour l im e t o -mat - D ispla y s time in h ours, m , nutes,
and seconds on 6 large, .4 " red LED d ig its - O per ates from
9 - 14 vo lts AC Or DC power - Sim p le , non- po lari zed p o w er
in Du! - D isplay blanks wh en ignition o ff - I nternal 9 Y b attery
assures tlmek ee p ing (wi t ho ut d i sp l ay ) when ex terna l power is
remo ved - Specia l circui lry , u.presses vo ltage spikes - Recessed
sw itches in f ro n t of case fo r Quick a nd easy time se ltinll.

Com plete k it : Includes a ll c o m ponen ts, etChed and d r illed
epoxy boarels, cue, mount ing b ra Ck e t and co mpre hensive
aSloemtlly instructions. (Less 9 V Battery).

TE RMS Pric es good t h ru Ap ril
Satisfaction gu a ra nte ed . We p a y shippinll in Co n t ine nta l USA.
Othe" add 5%. Over",", add 10 ,," (20" fo r Ai rmail). U.S.
FundI only. Drde" under $ 15.00 add 7 5\1 handling. Te xas
rn id e n ll add 5" S.I.,. Tax. Sorry - No COD or Charge cards.
Check o r Mooey o rders only.

sabtronics
INTEFl"JA.TiO'JAL

P.O. BOX 64683-E. DA LL AS, TE XAS 75206, U.S.A . S27
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RECEIVERS _ TRANSCEI VERS

• COLLINS R-388fURR RECEIVER. MILI 
TARY VERS ION OF THE 51J-3, TUNES
500 KHZ THRU 30.5 MHZ. 19" RACK
MOUNT . . . . . . . . . . . • . . • . . . • . • _$365.00

• R-390/URR RECEIVER . TUNES 500 KHZ
THRU 30.5 MHZ. DIGITA L TUNING .
DUAL RF . AUDIO FILTERS. 115VI6OHZ
19" RACK MOUNT, DIGITAL
TUNING ••.••••••••.•.•••••••• 495.00

• R-39OA/URR RECEIVER. TUNES 500 KHZ
THRU 30.5 MHZ. MECHANICAL FILTERS.
115V11EO HZ 19" RACK MOUNT, DIGITAL
TUNING ••••• ••••••••••••••... 675.00

• HAMMAR LUND SP.alOJX RECEIVER .
TUNES 500HZ THRU 54 MHZ IN 6 BANDS.
115Vf60 HZ • .••••• .••.• . . .. . . . . 385.00

• R·392/URR RECEIVER TUNES 500 KHZ
THRU 30.5 MHZ, MECHANICAL FILTERS.
DIGITAL TUNING, 2B.5 VOLT DC .195.00

• COLLINS RT-594fARC-38A AIRCRAFT
TRANSCE IVER 2.0 THRU 25 MHZ
SYNTHESIZED CHANNELS 35. 250 (20
PRESETI. 100 WATTS PEP SSB, FSK. AM .
CW, SIZE 24"L. 15%W. 7"' ''H . WEIGHT 68
LBS. REOUIRES 28 VOC POWER
$UPPL Y 145.00

• COLLINS KWM-2 TRANSCEIVER WITH
PM -2 SNAP-ON PORTABLE POWER
SUPPLY, 1151220 VAC, 5O-400HZ .. 750.00

• COLliNS CC-2 CARRYING CASE FOR
KWM-2 WITH PM-2 B5.oo

• COLliNS KWM·2 TRANSCEIVER WITH
516F·2. 115V/50-8lHZ •••••.... . . 850.00

• COL liNS 31284 SPEAKER
CONSOLE 200.00

• COLLINS 312B-5 VFO
CONSOLE ••• . .•. .• .•• ..••.•• .• 425.00

• COLLINS 1805·1 ANTENNA
TUNER 350.00

• COLliNS J02C-3 DIRECTIONAL
WATTMETER 125.00

• COLLINS JOL·l LINEAR
AMPLIFIER •••••••••••••••••••. 425.00

• COLLINS 755-3 RECEIVER ••••••• 500.00

TEST EQU IPMENT
• SG-l03 /URM·2SF SIGNAL GENERATOR

10KHZ THRU 50MHZ IN 8 BANDS
CALIBRATED O UT PU T. CRYSTAL
CALIBRATOR . MODULATION 400, 1000
HZ Q.8O'llo ••••••••••••••••••. ... 285.00

• SG-3/U FM SIGNAL GENERATOR, RANGE
50 MHZ THRU 400 MHZ IN 3 BANDS .01
TO 100.000 MN. CALIBRATED OUTPUT
FULLY METERED . A LATE MILITARY
TYPE GENERATOR FOR FM ALIGNMENT
IN AMATEUR. MARINE. AND COMMER 
CIALF IELDl15Vf60HZ .. •. •..•. 385.00

• MEASUREMENTS MODEL 65B SIGNAL
GENERATOR 75 KHZ THRU 30 MHZ
CALIBRATED OUTPUT. FULLY

METERED 725.00
• TS-497 /uRR SIGNAL GENERATOR

RANGES 2 TO 400 MHZ, MILITARY VER
SION OF THE MEASUREMENTS MODEL
SO. 0.1 TO 100.000 MV METERED
OUTPUT •••••••••••••••••••••• 250.00

• TS-510A SIGNAL GENERATOR. Mill·
TARY VERSION OF THE HP6OBO. RANGE
10 MHZ TO 420 MHZ IN 5 BANDS.
CALIBRATED OUTPUT, MODULATION
400/1000 HZ 475.00

• SG-{i6/ARM-5 AIRCRAFT OMN I SIGNAL
GENERATOR , 108 THRU 132 MHZ,.Q05'llo
OUTpUT 0 TO 1 MV AND IV 725.00

• COLliNS 479T·2 GENERATOR. ALSO
MILITARY VERSION SG·13fU. USED FOR
AIRCRAFT RADIO TEST ING OF VCR.
I LS. AND GLIDES LOPE, OUTPUT FRE 
OUENCIES 108 MHZ TO 135 MHZ AND
329.3 T O 335.0 MHZ IN 100 K HZ STEPS
OUTPUT 1 MV, .005% ••• . .• . .••.• 250.00

• COLliNS 476X·l ATC TRANSPONDER
TEST SET. USED TO TEST AIRCRAFT
TRANSPONDERS ••.•..... .....•. lB500

• HP 200AB AUDIO OSCI LLAT OR 20 HZ 
40KHZ IN 4 BANDS 1 WATT OUTPUT
INTO 750HMS _ 95.00

• HPlooD FREQUENCY STANDARD GEN ·
ERATES 10 HZ. 100 HZ, 1 KHZ. 10 KHZ
BUILT-IN 2" SCOPE.lIMILLION
STABILITy 85.00

• HP400HR AC VTV M. 10HZ TO 4 MHZ
.0001 TO JOl)V IN 13 RANGES ...•• 75.00
GR 583A AUDIO WATTMETER O.lMW TO
5W IN 4 RANGES. HAS DB SCA LE.
IMPEDANCE RANGE 2 .5 TO 20.000
OHMS 125.00

• HP 415B VSWR INDICATOR, MEASURES
VSWR AND DB DIRECTLY.GODB
ATTENUATOR 45.00

• GR 667A INDUCTANCE BRIDGE O.lPH
T01H. FREO RANGE 60HZ TO 10KHZ85.00

• HP212A PULSE GENERATOR. PULSE
WIDTH ADJUSTABLE FROM 0.07 TO 10
PSEC. PULSE RISE AND DELAY TIME '02
PSEC WITH REP RATE 60-5000 HZ. 50DB
STEP ATTENUATOR •.... ...••••• 75 .00

• HP 500B FREOUENCY METER 3HZ TO
1000 KHZ IN 9 RANGES. ANALOG REAO
OUT. 0 .2 SENSITIVITY ••••••..•. . 40.00

• HP 34JOA DC DIGITAL VOLTMETERS 3%
DIGIT l00MV TO 1000 VOLTS IN 5
RANGES •••••••••••• .•.•••••••• 75.00

• GR 1212A NULL DETECTOR 10 HZ TO
5MHZ RANGE . LOG RESPONSE WITH
120DB SCALE. WITH 1203 AC/PS .•• 85.00

. URM-113 TEST SET. USED TO ALIGN
TEST. OVERHAUL PRC 8. 9.10 MI LITARY
RADIOS • . .••.•.• .•• .•• .• . . . . . . . 85.00

• MEASUREMENTS CORP. MODEL l 11B
CRYSTAL CAliBRATOR, FREQ CAlIB
FROM 0.1 TO 100 MHZ, .002%

ACCURACY . . .. . •. • • • • ... ..... . 39 .50
• HP2008 AUDIO OSCILLATOR 20HZ TO

20KHZ, 72.5V 1 WATT MAX OUTPUT4S.oo
• TEKTRONIX 535 OSCILLOSCOPE DC TO

15 MHZ WITH TYPE L PLUG·jN SINGLE
TRACE 5MV TO 20VfCM ••••••••• 375.00

• TEKTRONIX 545A OSCILLOSCOPE DC TO
30MHZ WITH TYPE CA PLLG-IN DUAL
TRACE 50 MV TO 20 V /CM 550.00

• WIL TRON 324 LOCAL OSCILLATOR
400MHZ TO 1000MHZ. USED WITH
WILTRON 321 PHASE AND AMPLITUDE
INDICATOR 65.00

• BALLANTINE 320 TRUE RMS VTVM
l00PV TO 330V IN 13 RANGES 5HZ TO 4
MHZ. USED TO MEASURE WAVEFORMS.
NOISE. PULSE, SOUAR E OR SINUSOIDAL,
DC OUTPUT •• ... . . .. . . .•••....• 65.00

• TEKTRON IX lBOA TIME MARK
GENERATOR 35.00

• TEK TRONIX 107 SQUARE WAVE GENE R
A TOR. RANGE .4 TO 1 MHZ ... .. . • 25.00

• HP 400AR WIDEBAND AMPLIFIER 20HZ
_ 120 MHZ. GAIN 20DB NOISE FIGURE
LESS THAN 10 DB 45.00

• TS·148/UPM ·33 RADAR SPECTRUM
ANALYZER. RANGE 8470 TO 9630 MHZ
SWEEP 10-3OHZ 49.50

• FLUKE 825AR DC DIFFERENTIAL VOLT
METER o..soov. NULL RANGE 10,1 •.1,
,01 ••(XlIV ACCURACY .02" 39 .50

• TV-7/U MILITARY TUBE
TESTER •••••••••••••••••••••••• 45.00

• SG-34/GPM·15 LORAN TEST SET USED TO
CALIBRATE LORAN A AND C 115VIOO
HZ • .. .... .••..•..••.•.•.•••.•• 95.00

• GR1862B MEGOHMETER. 5-2 MILLION
MEGOHMS. TEST VOLTAGE 5I}-500
VOLTS •••••• .• .• . . . . .• .•• .•••• . 75.00

. CA lI BR A Tl ON STANDARDS CORP
MODEL AC200BR ACIDC CALIBRATION
TEST SET ..•.••••••••• .•• •..•. 725.00

• MODEL VDX·2 TECHNICAL MATERIAL
COFtP VARIABLE FREQUENCY OSCIL·
LATOR TUNEABLE 2 THRU 64 MHZ.
OVER CONTROLLEO 115V/60HZ •. 85.00
AN/PAM-l RADIO INTERFERENCE AND
FIELD INTENSITY METER RANGE 150

• KHZ THRU 25 MHZ,SENSITIVITY
1 MV ••...•••.•••••••.•• .... .. 185.00

• HP523C FREaUENCY COUNTER 6 DIGIT
NIXIE TUBE READ-QUT RANGE 10 CPS
TO 1.2 MHZ IDEAL FOR LOW FRE ·
QUENCY OR AUDIO WORK. A SCALER
COULD BE DESIGNED TO OPERATE IN
HIGHER RANGES TO COVER AMATEUR
OR COMMERCIAL FREOUENCIES •. 85.00

. T5-2JO E RADAR TEST SET. MEASURES
POWER AND FREOUENCY. RANGE 8500
TO 9700 MHZ . •.. • •....... ••. •.. 39.50

. DIGITECH I NC. MOOE L DT603-3 race
GRAPH SIGNAL ANALYZER. USED TO
TEST ALL TELETYPE MODELS .. .. 85.00

S1ep
E1ectro::a1.ic&

CO-
P.O . BO X ion. HWY. 441 , DEPT. 73·5, OTTO, NORTH CAROLINA 28763

All equipment excell ent con
dition FOB Otto. N.C, Satis
faction guaranteed or money

refunded. Write or phone Bill
Slep {7041524-7519,
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call

o Payment enclosed
( 1 extra BON US issue)

o Bill me later

magazine
Peterborough NH 03458

na me _

o Address change only
o Extend subscription
o Enter new subscription
01 year $15.00

Write to:

Let us know 8 weeks in advance so t hat you won't miss
a single issue of 73 Magazine.
Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write concerning your subscription. It
helps us serve you promptly .

I
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1977 IC Updale
Master Manual
Brand n!'N , CllIT\plete IC data
seloctor from all rna I"AJfacturers,
17.000 cross references, $30
w~h updale service thru 1977.
Domestic postage ada $2.00.
foreign $6.00. 03
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P.O. Box 4430M Santa Clara, CA 95054
(408) 988-1640

TERMS: 15.00 mInimum order U.S . lund,. Calilornia
",idents add 6%1lo1. BankAmlrlcard Ind"'Isler

C~a'9l accaplld.• FREE: Sind 101 rour
copr 01 our 1917 OUEST CATALOG.
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Frequency teunter Kit
Covers auOio, ultr. sonic and
low amate1Jr band to 5 MHz
typicaL Dual channel hillh sen
sitivity ;:25 millivolts, Crystal
controlled clock. Can be pre
scaled for higher lrequency,
6-.50" dig its , fUll inslruchans,
Less power supptr $4000
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Same day shipment
First line parts only, Factory
tested , Guaranteed money
back. Quality IC's arc other
corcooents at Iactov prices,
INTEGRATED CIRCUITS

Nota Cheap
Clock Kit $17.45
Inr;luOas everything e~cept

cue. 2-PC boards &-.50"
UO Disp~s , 5314 clod<
chip ,1ransfOffll!lr. all compo
nents 100 'ull Ilstructions,
S."I clock kit .Il~ ,' ll"
dl .,IIJI $22 ,75
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HOW TO MAKE BETTER QSL CARDS

Now wh y would anyone want to make his own QSL cards? They are available
for a pittance through the ads in 73 •.. good looking cards too . . . and there a re
maybe a hundred small QSL printers making a living from the ham biz . . . so wh y?

Unless yo u have pride in your station, it is of no matter. But if you want to have
a card which will get comments ••• which will be the cent er of attraction on any
hamshack wall .•. which will stand o ut at hamfests . . . then yo u have no choice
but to make your own.

This book tells all - how to come up with an original design , how to get the
type set, where to get the supplies yo u need to make fantastic cards, and how to
make them. Are you going to continue to usc your old QSL card or are you going
to take a little extra time and effort and have one which people will tal k about
when they get it ? An outstanding card brings better results, too .

Your choice . The book is only $4.95 and you 'll save that or more when you
make your cards.

Use the order card in the back of this issue . . __ or write
Allow 3-4 weeks for delivery.

•magazme
Peterborough N H 03458

DEPT. OSL BOOK

73/4/77
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_THE NEW RTTY HAND BOO K This is a b rand new 19 77 edition
book . .. the only u p-t o-dat e A TT Y book available. T he state o f t he art
has been chang ing radically and th is has made all previous ATTY books
obsolete. Th is book has the latest c ircuits ... great fo r t he newcomer
and the expert alike something (a Yottole lot , act uallyl for everyone.
Irs A LL THEAE O nly $5.95.

_HOW TO MAK E BET TE R aSLs Be proud o f your QSL card s ...
have a card w hich gets front spa ce o n every hamshack wall ... w ins
prizes a t hamfest s. The o nly way to have a tru ly o utstand ing card is to
make it yourself ... which is easy when you have this new book . $4 .95
post paid .

-"'''~"...

• VOL I COMPONENT TESTE RS Just o ut is Volu me I of the 73 Test
Equipment Library . . . how to build transistor testers le igh t o f 'eml,
diode test ers (3), IC t est ers (3 ), voltmeters and TVTMs (9) , o hm met ers
18 different kinds), ind uc tance (31, caoecttv (91 , Q measurement ,
crystal checki ng (6), temperature (21, aural meters fo r the blind (31 and
all sorts of m isce llaneous d ata on meters . .. using t hem, making them
more versatile , making standa rds, t hings like t ha t. Invaluable book,
ridiculously low pr iced. Test Equipment Library, Vol. I, Component
Test e rs. $4.95
.VOL II AUDIO FREQUENCY TE STERS HOW 'S YO UR SPE ECH
POWER ? YOUR S HIFT? YOU R S YNC? You can find out easily with a
little time and a junk box fu ll of pa rts . It 's all right there in t he new
Volume II o f t he 73 test Equipment Library ... Audio F requency
Testers ... jam pa c ked full of all kinds o f audio frequ ency test
equipment. So if you 're into SSB, ATTY, SSTV, etc., th iS bock is a
must for you .. . good book lor hi -fi ad dic ts and e xperimenters too!
Test Equi!-'ment Library , VOl. II , Audio F requency Test er s . $4.95
. VOL. III RADI O FR EQU ENC Y TE STER S Aadio frequency waves
a re the common denominator of Amateur Aadio so here is a book for
all ham s. No matter what your specif ic interest , such items as SWR ,
a ntenna im peda nce, line im pedance , rf output and f ield strength should
interest you. Th is boo k not o n ly gives de tailed instruc tions on t esting
these it ems bUI includes se ctio ns o n signal generators, crystal calibra-
t o rs, gr id d ip oscilla tors, noi se qene ra to ts, du m m y loads and much
more. It 's a m ust for a ll up-to-date shacks . Test Equ ipment Library,
Vol . III , Rad io Frequency Testers. $4.95

Name 'Signature _
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I
I
I
I
I
I

73/4/77 I____ ..:..-J

Zip _

---

o O1eck 0 Money Order
o Master O1arge 0 American ExprftS

Dept ; N.B. Peterborough NH 03458

$ _ _ enclosed . O e ash
Bill m y : 0 BankAmeric:ard

magazine

lS;nd;e~--------

o Vol. I Co mponent Testers @ $4 .95

I 0 Vol. II Audio Freq uency Testers @ $4 .95
o Vol. III Radio Frequency Testers @ $4 .95
o RTIY Handbook @ $5.95
o How To Make Better OSl s € $4 .95

Card # In te rbank # Expira tion da te _

I
I
I Address _

I Oty Stat e _

L-------13
Use the order card or it emize yo ur ord. on a se parilte pie ce of paper and m ail t o 7 3

Magazine, Pet _ boro ugh NH 03458. Be sore to in cl ude check or deta iled c redi t ca rd info rmat io n.
Note : Pri~ subject t o change w ithout notiOll on books not pub lished by 7 3 Magazine. 191



• c ~Il~ HOBBY
~J1.t compUTERS

This book takes it from where "Hobby
Computers Are Here" leaves off, with chapters
on Large Scale Integration, how to choose a
microprocessor chip, an introduction to pro
gramming, low cost I/O for a computer, corn
puter arithmetic, checking memory boards, a
Baudot monitor/editor system, an audible logic
probe for finding those tough problems, a ham's
computer, a computer QSO machine ... and
much, much more! Everything of interest is
there in one volume, ready to be enjoyed by
you. Don't miss this tremendous value! Only
$4.95 postpaid.

"Jm i'lJ:\)1
HOBBY
COmpUTERS

"It 's the first book I've ever read about computers tha t I
can understand ... "

HOBBY COMPUTERS ARE HERE has continued
to be the best selling of the books directed to the
computerists. Your library is not complete without a
copy ... only $4.95 brings you a fantastic book for the
beginner. It will help the beginner get into the world of
microcomputers - it is a complicated world and
beginners need all of the really fundamental help they
can ~t. Some chapters . .. What's a Computer?, History
of Numbering Systems, Is Digital New?, How Computers
Figure, What's That in Binary? Computer Languages,
How Gates Work, TTL - Best Logic Yet, Ins and Outs
of TTL, Flip-Flops Exposed, Memory Chips, New
Cassette System Standard, Build this TVT, Using Surplus
Keyboards, Morse to RTTY Converter, ASCII to Baudot
via a PROM, ASCII/Baudot via PROMs, A Second Way.
PLUS reprints of some of the 73 editorials on computers
~ gathered in one place to tie the whole works together
for you. Don't miss out any longer on the fun of hobby
computing and the fantastic applications of these in
credible devices! $4.95

-----
Please send me: The New Hobby Computers @$4.95

_Hobby Computers Are Here! @$4.95
Total order $ _

$_-!enclosed. 0 Cash 0 Check 0 Money order
Bill: 0 Master Charge 0 BankAmericard 0 American Express

Signature _

Zip _
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PACKED SOLID

WITH ARTICLES

$ enclosed. 0 Cash 0 Check 0 Money order
Bill : 0 Master Charge 0 BankAmericard 0 American Exp ress

Zip _

pETERboROUGIt Nit

OJ4~8 73/4177

CALL WATS LINE
If you are in a rush you can

call in on the KB wars line with
your subscription
800-258-5473. This line is only
for SUbscriptions and book
orders (no problems) - be sure
to have your Bank Americard,
Master Charge or Amex card
handy when you call.

Card # Interbank # _
Expiration date Signature
Name
Address _

City 513te _ _

SEND TO:

•'.

It Takes Longer to Read
... a l&.t. longer

Subscribe NOW at
112 the Newsstand Price

SPECIAL
INTRODUCTORY RATE
Kilobaud is $2 per copy {$24

per year} on the newsstand. The
regular subscription rate is $15
... this is a special offer at
one-half the cover price ... only
$12 for a one year trial sub
scription to Kilobaud. Send in
your subscription (or phone it
in) right away. Use the Wats line
for phone orders .. . for any
questions call 603-924-3873 .

MAK E MON EY
Since this is a field which is

just starting there are all sorts of
great opportunities to get a piece
of the action. Kilobaud will be
giving you advice on how to
make money . .. writing articles

manufacturing stuff
becoming a dealer ... a rep . . . a
programmer ... and (ugh) a
publisher. Your SUbscription to
Kilobaud could be a turning
point of your life ... it has
influenced many others already.

HARDWARE
Since most hobbyists have

yet to buy their systems you'll
see a lot of articles in Kilobaud
telling about the latest in hard
ware ... most written by the
people who designed the equip'
ment (and who can know it
better?). Are you going with a
Z·80? 8080? ssoor 6502? Read
all about 'em in Kilobaud. Read
about video generators, TVTs,
real time clocks, printers,
memory boards, mass memory
systems ... and operating sys
tems ... all written so you can
understand.

ASK ANY READER
Kilobaud is the newest and

the fastest growing computer
hobby magazine - just ask any
reader about it. It 's packed with
articles and it has a sense of
humor - it's fun to read.

the top writers on all of the
fundamenta ls. Don't miss any
issues, there is too much to
cover to go back and do it over
again. Look on you r collection
of Kilobauds as a continuing
reference book. A good writer is
one who can take a complicated
matter and explain it so you can
understand it ... which is the
key to the success of Kilobaud.

FOR THE BEGINNER
Most of us are beginners, one

way or another. Programmers
need fundamental hardware
info, and vice versa. You'll find
all of the articles in Kilobaud
readable. The whole theme of
the enthusiastic letters from
readers is their enjoyment and
how long they take reading
every article in the magazine.
You'll find information that will
be helpful to you in selecting
your hardware, in getting it
going, keeping it running . . . and
you'll find the programs you
want for it.

PLENTY OF SOFTWARE

If anything, Kilobaud is soft
ware oriented ... a sort of
hobbyist swap place for the pro
grams you can use . . . games,
business, music , art, etc.
Kilobaud will let you do things
with your system. You'll find
interesting articles to help you
learn to write your own pro
grams ... you can't buy every
thing - you'll be writing a lot of
your own as you find out how.

FU NDAMENTALS
This is not a PhD magazine.

You'll find interesting articles by

REINVENTING THE
WHEE L

Trite as the expression may
be (we don't permit it in
Kilobaud), why not profit from
the miseries of others. Readers
swap info on the problems
they've encountered . . . and the
solutions. Others have faced the
problems you have . .. and
found solutions ... read about
'em in Kilobaud.

You could do worse than
make notes on your solutions
and send them to Kilobaud to
help others.
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HELP DE-BUG THE WATS LINE ••

If you've ca lled 800-251-6771 (second number in our ad listings) with an order for
merchandise or subscriptions to 73 Magazine and more than six (6) weeks have passed by
wit h you still await ing delivery or reason for shipment delay not ificat ion - please send a
copy of your cance lled check or cred it card bill and itemized list of yo ur order to

WATS
LI NE c/o •magazme

Peterborough NH 03458

- for immediate handling.

K RIOT
The 73 book staff is producing books at such a fan tastic rate (you've seen OU f new Test Equipment series, haven't
you?) that p retty soon we we are going to have to rent the Peterborough Library t o hold our collection! This presents
us with a problem, however, as presently we do not have enough space at the 73 offices to store some of our older
references. Our problem is your bonanza - we are offering a dynamite opportunity for you to upgrade your technical
library at our expense. Check this package - five former 73 bestsellers originally sold at $7.50 - for only $3.50 
that 's better than half price! Look what your $3.50 buys - inflation has been beaten at 73.

-INT RODUCTION TO RTTY - try a new mode for a change Orig. S2.00
- 73 USEFUL TRANSISTOR CIRCUITS - plenty of applications 1.00
_ MATH FOR T Hf HAM SHACK - fmd out how much loss is in that KG-58 50
_ CW - all that DX is not o n phone 1.00
- DX HANDBOOK - a classic, complet e with wall maps 3.00

Don't miss this opportunity to enhance your library . There is a very real chance that THIS OFFER Wi ll NOT BE
REPEATED. Grab a sharp stick and fill out the order blank now!

o YES! Send me fi~e 73 classics fOf on ly $3.50.

Please find $ enclosed. 0 Cash 0 Check 0 Money order
Bill: 0 Master Charge 0 BankAmericard 0 American Express

Signature _
Card # Interbank # _
Expirat ion date _
Name _

19MAjf~~: E ' PETE R80 ROUGH, NH 03458

State _ Zip _

73/4/77
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~"""-.........'> ~ -...
/0 37¢,

$2 50¢
\ I
$1.50 60¢

?
•TO

Once upon a time in the not too distant past
in a wo nderful land not unk no wn to us, 73
Magazine was sold fo r a palt ry 37 ¢ a copy by a
friendly young publisher . Time ro lled by and
prices climbed higher ... 40¢, 50q , 60¢; then, would
you believe, 73¢, and 75¢ a copy? 73 got thicker and
thicker, publication costs soared, and the price of 73
increased to an inflated do llar a copy. 73 kept growing,
increasing its page size as well as adding mo re interesting articles and keeping ahead of com petit ion with the
biggest, thickest most art icle-packed issues of any other ham magazine . Meanwhile, back at the post office and
print shop, costs were going up, up and away ... subscribers benefited - they were pleased that an already
good va lue when purchased turned into a bonanza of savings when the pri ces rolled to $2 a copy! Who knows
what fu ture evil lurks in the hearts of the price-setters or the post office . . . isn't it about time you spent a
minut e and fill ed out the subscription blank below right now it can save you $12 based on newsstand
prices for one year ($24 ).
Remember, while 73 is constan tly getting better and bigger, prices just get bigger ... and there is no end in
sight ... 73 gets even better and prices get worse . .. another of the inevitables of life , like dea th and taxes.
For every dollar spent you will act ually save a dollar . .. 12 issues for $12 (only $1 a copy) instead of $2 a
copy. Subscribe now and reap the benefit s of receiving the biggest , best magazine the fascinating world of
amateur radio has to offer. Make an older publisher happier and even more friendly . . . and we'll all live
ha ppily evera fter.

GJSN'T GJT
TIME GYOU

SUBSC ED

_____________ Interbank # _

YES!
I WANT TO

SUBSCRIBE TO 73!

$_---!enciosed . D Cash
Bill : 0 Master Charge

o Check 0 Money order 0 Bill me direct.
o BankAmericard 0 American Express

o 1 year - $12.00*

Signature _
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- FASCINATING WORLD OF RADIO COMMUNICATION Interesting
stories in the h istory of radio pioneering and discovery'. Also incl udes
the fu ndamentals of br08dc3st band DXing, A must for every redio
amateur. $3.95.

- PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple
test instr uments you can make - covers VOMs, VTVMs, semiconductor
test ing u nits, dip meters, wattmeters, and just about anythi ng else you
might need around t he test lab and ham shack, $4.9 5 .

- 1001 PRACTICAL ELECTRONIC CIRCUITS Tab" new 1001
c ircu its is avai lab le for o nly $9 .95 ppd. The next t ime you want a
circu it fo r just about any t hing, eat your heart o ut that you d idn ' t send
fo r th is bo o k the fint t ime you read about it. You'd better order t he
book right away, before t hey run out. $9.95.
_HOW TO MAKE BETTER a SLs Be proud of y our QSL cards . ..
have a card which gets front space on every hamshack wall , .. win
prizes at hamfests. The o nly way to have a truly outstanding card is to
make it yourself . . . ......... ich is easy .........en you have this new book. $4 .95
postpaid.

- HOBBY COMPUT ERS ARE HER E If you want to come up to speed
o n how computers work ... hardware and software ... this is an
excellent book. It starts with the fundamenta ls and explains the
circu it s, the bas ics of pr ogramming. alo ng wit h a couple TVT
construct io n p ro jects, ASCII-Baudot, etc. This book has the hiyhest
recommendations as a teaching a id for newcomers. $4.95 .
- THE NEW HOBBY COMP UTE RSI This book takes it fr om ......... I!l'"e
" Hobby Com puters Are Here" leaves off, ".ith chapters o n Large Scale
Integrat ion, how 10 choose a m icroprocessor chip , an introduction to
p rogramming, low cost I/O lor a compu ter, computer arithmetic,
ch ecking memory boards, a Baudot monitor/editor system, an audible
logic probe for finding Ihose touch problems, a ham's computer, a
compu ter QSO machine ... and much morel Everyth ing of interest is
there in one volume. $4.95 postpaid.

'LlJ: .J! Of

HOBBY
comPUTERS

_ WHAT TO DO A FTER YOU HIT RETURN PCC's first boo k of co mp uter
games ... 48 different computer games you can play in BASIC . . . programs,
descriptions. muchly illustrated. Lunar land ing, Hammurabi, Ki ng. Civil 2, Qubic
5, Taxman, Star Trek, Crash, Market, e tc . $6.95 ppd .
• 101 GAMES IN BASIC Okay so once you get you r computer up and running in
BASIC, t he n what? Then you need some programs in BASI C, th at's what. T his
book has 101 games fo r you , from very simple to real buggers. You get the games,
a description of the games, the listing to put in your computer and a sample run
to show you how they work . Fun. Any one game will be worth more than the
price o f th e book lor the fun you and your family will have with it . $7.50
postpa id .
- BASIC by Bob Albrecht, etc. Self· teaching gu ide to the computer language you
will need to kn ow for use with you r m icrocomputer. 324 pages. This is one of the
easiest ways to learn computer programming. $4.95 ppd.

CMOS
COOKBOOK---

_ RT L COOK BOOK by Don Lancaster. Explains t he how and why of RTL
l Resisto r-T ran sist or Log ic) and gives de sign informat ion that can b e put t o
pract ica l use. Gives a mu ltitude of d igital applications ranging from the basic
switch to the sophisticated counter. 240 pages; 5 % x 8 %; softbound. $5.50.
- TTL COOK BOOK by Oonald Lancaster. Explains what TTL is, !'low it
works, and !'low to use it. Discusses practica l appl icat ions, such as a digital
counter and display sy stem, ewnu counter , electronic stopwatch , d igital
volt meter, and a digital tachometer . 336 pages; 5% x 8 %; softbound . $8.95.
-TVT COOKBOO K by Donald Lancaster , describes the use 01 a standard
televisio n receiver as a microprocessor CRT terminal. Explains and describes
cha racter generat ion, cursor control and interface information in typical,
easy -to-understand Lancaster style. This book is a required text for both the
microcomputer enthusiast and the amateur RTTY operator .........0 desires a
quiet a lternat ive to noisy teletype mac hines. $9.95.
• CMOS COOKBOOK by Don Lancaster, pub. Ho ward W. Sams Company.
Another winner from Don Lancaster, author o f t he famous RTL and TTL
Cookbooks. The CMOS Cookbook detai ls the appl ication of CMOS, the low
power logic fa mily suitable for man applications presently dominated by
TT L. The book fo llows the style o f the o rig ina l Cookbooks. Eight chapters
cover all facets of CMOS log ic, and the work is prefaced by 100 pages
detailing the characte..-istics 01 most CMOS circuits. Th e CMOS Cookbook is
required reading tcr every serious digital experimenter. $9.95 .

Use t he ord. card or itemize your o rder on a separate piece o f pllper and mail t o 73
L Magazine , Peterb oro ugh NH 0 3458 . Be sure to include check or detai led credit card information . ----- - - -'

Note: Pr ioes subject to change without notice on books not published by 73 Magazine.



-INTRODUCTION TO MICROPROCESSORS by Charles Ro ck we ll of M ICRO
LOG Here is an ideal reference for the ind iv idual desiring t o under stand the
hard w are aspects of microp rocessor systems . Th is book describes the hardw are
deta i ls of computer devices in terms t he beginner can understand, instead of
treat ing t he micro chip as a "black b o x." Addressing schemes, registers, control,
and memory are all explained, and general information about hardware systems is
provided . Specific systems are not described and programm ing is only briefly
discussed. tntrcauctrcn To Microprocessors is a hardware introduction . . . and a
good one. $17 .50 US and Canada, $20 elsewhere .
-MICROCOM PUTER PRIMER b y Mitchell Waite and Michael Pardee, pub. by
Howard W. Sams Company. If you are afraid t o get involved with microcomputers
for fear of not understanding them, worry no longert Th e MICROCOMPUTER
PRIMER describes basic computer theory, explains numb ering systems, and
int roduces the reader to t he world of programm ing. Th is b ook does not elaborate
on specific systems or chips, but describes t he world of microoomputing in "real
world" terminology . T here is probably no better wa y o f getting invo lved wi th t he
exciting new hob by of m icro oomput ing. $7.95
- KILOBAUD IS HEREI Software & Hardware exposed to t he core . Written for
the no n-Pb D computer hob byist w ho wa nts to know what's new . $2 .00 each at
newsstand .15.oo for 1 year subscriptio n. Back issues $3.00 per co py .

-THE STORY OF COMPUTERS by Donald
D. Spencer is to comp uter books w hat Dick
and Jane to novels is_extremel y elementary:
gil~s t he non-comouter jst a fa ir idea of what
the hobby ist is talking about w hen he speak s
co mputer l ingo. Attempts to expla in w hat
computers are and can do t o a spouse, chi ld
or any un-electronics-minded friend. $4 .95 .

-6800 SO FTWA R E GOURMET GUIDE So:
COOKBOOK If you have been spend ing too
much ti me developing routines for your 6800
microprocessor, t ry t he new book by Scelbi
Computing and Robert Findley . This manual,
6800 So ftware Gourmet Gui de and Caok 
book descr ibed sorting, searching, and many
other necesserv routines for the 6800 user.
$9 .9 5.
_ 8080 SOFTWARE GOURMET GUICE
AND COOKBOOK If you have been spen d ing
too much t ime developing simp le rout ines fo r
your 8080, try t h is new book by Scelbi
Computing and Robert Findley. This manual,
8080 Software Gourmet Guide and Cook
book described sort ing, search ing, and m an y
other routines for the 8080 user. $9.95
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_SCELBI 'S FIRST BOOK OF COMPUTER
GAMES Need a game f or your 8008 or 8080
macroprocessor? Try Scefbi's F irst Book o f
Computer Games for t he 800818080 w hich
described t hree pop u lar games, "Space Cap
ture", " Hexpawn", and " Hangman" . Com
plete flowcharts, logic descr ipt io n, program
l ist ing, and instruct ions are pro vided. A must
for t he game freak I $14.95.

_SCELBrS GALAXY GAME FOR THE
"6800" Here' s a new t wist in comp uter games
by Scelbi Computer Consulting and Robert
F in dley/Raymond Edwards. The game,
"Galaxy" p its the operator of a spaceship
against al ien craft, as well as such var iables as
speed, ti me, and am munit io n. No two games
are the same! T h is game is described in
Galaxy Game for the 6800, p ub lished by
Scelbi Computer Consulting, Inc. $1 4.95
-SCELBI 'S GALAXY GAME FOR THE
" 8008""'8 080" Here's a new twist in com
puter games b y Scelbi Com puter Consulting
and Robert F indley. The game, "Galaxy",
pit s t he operator o f a spaceship again st alien
craft , as we ll as var iables such as speed, time
and ammunition. No t wo game s are the samel
This game is described in Galaxy Game for
the 800818080, published by Scelbi Com
p uter Cons ult ing, Inc. $14.95.

_ BRAND NEW DICTIONARY T h is n ew micro computer dictionary f ills the
urgent need fo r all computer people, engineers, scientists, industrialists,
co mmunicat ions peo ple - as p ro f essionals, amateurs, teachers, or students - to
become quickly acq uaint ed wi th the t erminology and nomenclature of a n ew
revolut ion in comput er co ntro l capab ilities in areas t hat pervade most of man's
d ai ly activities.

Over 5000 definit ions and explanations of terms and co ncepts (704 pages)
relating to microprocessors, microcomputers and micro controllers. There are also
separat e appendices o n: progra mma ble calculators; math and stat istics d efin it ions;
flow chart symbols and techniques; binary nu mber systems and switching theory;
symbol charts and t ables; summar ies of BASIC FORTRAN and A PL. In add it ion
there is a comprehensive electron ics/computer ab breviat ions and aaonyms
section. $15.95.
_COMPUTER PROGRAMMING HANDBOOK by Pet er Stark. A complete gu ide
to com puter programming and data processing. Incl udes many worked out
examp les and histo ry of com puters. $8.95
_MY COMPUTER LIKES ME ..• WHEN I SPEAK BASIC A n introduction to
8AStC ... simple enough f or your k ids. If you want t o teach BA SIC to anyone
quickly, th is booklet is the way to go. $2.00 ppd.

MY
COMPUTER
UKES
ME'

Use the order Cil rd or it emize your order on a separat e piece of papar and mail t o 73
'- Magazine, Peterborough NH 03458. 8 e sure to include check or detailed credit card information.---- --_.....J

Note : Prices subjact t o change without notice on books not publishad by 73 Magazine.



-,,~--

• THE NEW RTTY HANDBOOK Th is is a brand new
19 77 edi t ion book ... the o nly up-to -date RTTY
book availab le . The state o f the art has been changing
rad ically and th is has made all previous RTTY books
obso le t e. This bo o k has t he latest circuits . grea t for
t he newcomer a nd t he expert a like ... somet hing (a
whole lot. ac t ua lly) fo r everyone. O nly $5.95.

_TEST EQUIPMENT LIBRARY The edito rs of 73
p resent a com ple te guide to tesl ing that is b oth basic
& comple te & ai med at everyone from begin nen to
amateur Extres. Everything from ho w to tnt d iodes to
frequency counters, plus cumula tive index. Three
volumes.
Vol. I - Com ponent Testers - $4.95
Vo l. II - Aud io Frequency 'resters - S4.95
Vol. II I - Rad io Frequency 'resters - $4.95

_ REPEATER ATLAS Hundreds o f new listings ... by both location
and frequency ... dual listing, invaluable fo r your car . . . f ind those
repeaters as you never. Th is is the O NLY com pl et e list of reoeetees
being published. Almost 3000 repeaters listed in this issue .. . repeaters
from all over the entire world. Only $ 1.9 5.

_ VHF AN TENNA H ANDBOOK T he NEW VHF Ant enna Handboo k
details the theory , design and construction of hundreds of di ff erent
VHF and UHF antennas ... A practical book written for t he average
amateur who takes joy in buildmg, not full of complell fo rmulas for the
design engineer. Packed wilh fabulous antenna projectS you can build.
$4.95.

_ WEAT HER SAT EL LITE HAND BOOK Simple equ ipment and
methods for getting good pfennes from the weather satellit e. A ntennas.
receivers. moouco. facsimile you can build. tracking. automatic control
(you don't even have to be homel. Dr . Taggart WB8DQT S4.9 5 .

_ COAX H ANDBOO K T he World 's only handbook devoted ellclusively
to coee , feedlines and connectors. Special price only S l.50.

• 73 V ERT ICA L. BEAM A ND TRIANGL E ANTENNAS by Edward M.
Noll W3 FQJ Describes 73 different anten nas for am ateurs. Each design
is the result o f the aut hor's own ellperiments: each has ac tually been
built and au-rested. Incl ud es appendices covering the construc t ion of
noise b ridges and antenna line tuners, as we ll as methods for measuring
resonant frequency, velocity fac tor. and standi ng-wave ra tios. 160
pages. $5.50.

• IC OP·AMP C OO KBOO K by Walter G. Jung. Covers not o nly t he
basic theory of t he IC o p amp is grea t de tai l. bu t also includes over 250
practical circuit applicat ions. liberal1y illustra ted. 592 pages, 5% II 8 %,
solt bound. $ 12.95.

• 73 DIPOLE A ND LONG·WIR E ANT EN NAS b y Edward M. Noll
W3fOJ T h is is the first collection o f virt ua lly every type of wire
antenna used by amateurs. Includes d imensio ns, configurat ions. a nd
detailed construction data for 73 different antenna types. Appendices
describe the construction of noise bridges, l ine tuners, and da ta on
measuring resonant frequency. veloci ty fac tor. and swr. 160 pages.
$5.50

• Rf AND D IG ITAL TEST EQU IPM ENT YO U CAN BUILD Rf burst.
function . square wave generators, var iable length pulse ge nerators 
1(1() kHz marker , i·f and rf sweep generators. audio esc. aflrf signal
injectOr, 146 MHz synthesizer. digital readouts tor counters, several
counters. crescere-, micrOW3vemeter, e tc. 252 page'S. $5.95.

• SSTV HANDBOOK Th is excellent book t ells all about it , from its
history and basics to the present state of the art techniques. Contains
chapters o n ci rcuits. monotors, cameras. color SSTV, test equipment
and much more. Hardbound $7, Softbound $5.

•

Use the order card in the back of this magazine or ite mize your order on a separate piece of paper and mail to 73
Magazine, Peterborough NH 03458. Be sure to include check or detailed credit card information.

Note: Prices subject to change without notice on books not published by 73 Magazine.



SET OF FOUR
TAPES

only S15.95

.. ~

I . . • \
N OVI CE THE ORY TAPE S

The ON L Y Complete
License Study Guides

F CC exams got y ou scar edz
F rust rated bv t heor y fundamentals?
T here's no need 10 w ony . 73's lour
License S t ud y G uid es will help yo u
breeze rhr o uqn any o f the l our tou gh

exams' They ar e the O N L Y quides which
cover ALL the m aterial you will have 10
know. Many aroateurs fmrl thaI o ne
quick read mg th rough o ur gUl d "s IS
enough to get them through WIth no

S.......e.-:II .

EXTR A
CLASS
54.95

ADVANCED
53.95

AMATroR
RADIO

ADVANCED
ClASS

LICENSE
ST1JOY
GUIDE

You'll be asto unded at how really simple the theory is when y ou hear it
explained o n these races. Three tapes o f theory a nd one of ques tions a nd
answers from the latest Novice exams give you the edge you need to breeze
t hrough your exam.

73 is interested in helping get more amateurs. $0 we',e giving y ou the
complete set o f four tapes for the incredibly low price o f ONLY $15.95.

Scie n ti sts have proven that you learn faster by l istening than by reading
because you can play a cassette t aPe over a nd ove r in your spare time 
even wtllie you're driving ! You get more a nd more inlo each time you hear
it ,

You can' t progress wi thout sol id fundament als . These four hour-long
tapes g ive you all the basics y ou'll need to pass the No vice exarn eas ily .
You'll have a n understanding of the basses w h ic h will be invaluable to y o u
fo r the rest o f your l ife ' Can you afford to t ake your N ovice exam without
f irst l iste n ing to your tapes?

NOVICE
54.95

GENERAL
55.95

•novIce
theory

tapes
Startling
Learning
Breakthrough

FOUR TAPES for $15.95
$4.95 EACH

5 WPM T h is is the begin·
ning tape fa. peo p le who d o
nOI know th e cod e at alL II
taku Ih. m Ih.o ugh the 26
lellers, 10 numbe.s and nec ·
essa. y p u nct ua tion. comp lete
With p.actice e very step of t he
way using Ihe newest blitz
teaching lechn iq ues. U is
almost m i.aculous! In o ne
hour m a n y people - includ ing
k ids o f t en - ar e able 10
mast..- Ihe cod e. The ease of
lea . ni ng g ives c o nf idence to
beginners who migh t o th er ·
w i!le drop out.

NEW CODE SYSTEM
6 WPM This is t he p.aclice

lape for Ihe Novice and Tech
ni cian Iicen",s, II is made up
o f o ne so lid hour o f code , s.ent
a t Ihe o f f icia l FCC standa.d
(no 01 he. ta pe VI'fI ' ve neard
uses these sta nda rd s, SO m any
p eople f lunk . he COde when
Ihey a .e s udd e nl y - u nd er
p .e"u•., _ faced wi t h c ha rac ·
ters sern " I 13 w pm a nd
spaced fo r 5 ""Pm). Th is ta pe
is no t memoriza bl e, u n li ke lhe
za ny 5 wpm ta pe, s ince the
code gro u ps a re ent i. e ly riO n
dom c ha•• c te rs sent in g. o u p,;
o f f ,ve . Pr actice th is o ne du.
ing lunc h, wh Ile ,n Ihe ca. ,

Fou r Speed s Available
a n YWhere and YOU'll be m o .e
than ~ .epa . ed for Ihe e,ISY
FCC e " a rn .

1 3 WPM Code group$
a ga in. e t II b.isk 13 per SO you
wi ll be al ease whe n yo u Sit
d o wn In fr ont of the SIHly
e yed governme n l onspeClo<
and he SlanS se nding yo u p la in
la nguage a t o nl y 13 Pe r. You
n....c Ihis e " tra margin t o over
come Ihe pan ic wh ich 1$ uni
versal in .he reSt $itua tions.
When you' v" spent yo u.
money a nd t ime t o tal<e Ihe
t est you·1t thanl< heavens yo u
had Ih,s bac k br ea king t a pe.

2 0 WPM Code is what gets
yo u when you go 1o. Ihe
e "tra Cl n$s l ice nse , II is SO
emhaH assing to pan ic o u l just
because y o u d idn ' l p rePa.e
y o u ' $e lf w,l h IhlS I ,,~ e.

Though rr us is on Iv One wo.d
la sl e" Ihe code gro u ps 3rt! SO

d ,fficull Ihal you 'll a lm O$' fa ll
asleep copyi ng Ihe F C C stull
b y co m pa rison . Use.s rePOrt
lhal Ihey can' , believe ho w
easy 20 per re all y,s w, lh Ihl$
lan'asHc one ho ur 13pe , No
one who ca n capy Ihese lape$
Ca n poSSIbly fa il the F CC lesl.
Re m o ve a ll l ea . at Ihe COd e
forever wuh Ihese ta pes.

ONLY 4 for $15.951 73 is in the p u blish,ng business, not taPes, SO the. a.e priced m uch lower thllflltOyone else coul d seilihem. He".,
you ..... r seen one hour casse ttes fa. under $61 F or 1st d ess m"iladd 2 5C' per tllpe ordered .

-. -. --. -
I/AP/O AMATEUI/S

TALK TO THE WOI/LD ! '
, .ask lIIe aboul 11! •- .--. - - - -.

BUMPER STiCK E RS:
RAD IO AMAT EU RS TALK TO T HE WOR LD!!
A UT HO R IZ ED V EH IC L E
S UP PO R T YOU R LOCAL POL ICE

SOt! eac h ; a ny 3 for $ 1.00

BI N D ERS - R ed Binde rs with gold lette r ing keep your 19 7 6 &
19 77 73's sate f ro m being lost o r damaged. Each b inder hold s
12 issues, $6.00 ea ., 2 fo r $ 1 1.00.

BAC K ISSUE BUNDLE! 7 3 Maga zin . Cla.ic., i..u.. conteini ng
t'lufldreds of er t lcles & pro jects. Gr.et fo r noltelgi.a buffs. 20
copi.. (e ll di ff ....nt ) tor sa.OO.

Q5Lsl
ON LY 57.50
for 250.
512.50 for 500.
520.00 for 1000 !

How can 73 make suc h beaut ifu l ca rd s, printed on the best
coated st oc k, ava ilab le lor a bo u t ha lf the regular cost?

The world and satel lite a re onmed in blue, your flame,
a d d ress a nd call are in b lack, The aso in form a l ion is a standard
form o n the back, DOMESTIC ORDERS O N L Y

A LLOW 6-8WEEKS FOR OELIVE RV .

Use the order card o . it emi:le yo u r order o n a septrilte p iece of paper and molil to 7 3
Magilzine . Peterborough NH 0345 8 . Be s u re to inc lude c:f1eek or d etoliled credit card iofo.m at io n . --- ------ --'

N ote : Prices subject t o eh.ange w ith o ut notice on books not publis hed b y 73 MavulIle .



• you caught us with
our prints down!!
~en we commissioned re kno wncd ar tist and

printmaker David Frampton of Richmond NH
to create an original work of art in woodc ut
technique for 73's MARCH cover, we had no
idea the reader response would be so favorable.
Because of it, we contracted again with Mr.
Frampton to execute a limited edition of prints
for resale to those hams and their families tha t
value fine art. Each prin t is hand printed from
several different plates, one for eac h color, on
t he fin est qua li ty Sekishu rice paper, suita ble
for fra ming. Each 18" x 24 " print will be
indi vidually numbere d from 1 to 50 ... the
plates will be dest royed after the 50th print is
made. In additio n to being a magnificent wor k
of art you can always be prou d of owning,
these prints are destined to appreciate in value
and are great for investment purposes as well as
a superior gift for the ham who has
everything else and wants more. Order imme
diately ... $150 each ... remember, whe n the
supply of 50 is sold, there will be no more ever
mad e from this woodcut.

I want a limited ed ition woodcut print of the March 73 cover.

--Q~--

Sta te Zip _

Name

Address
CiW _

$ l S0 enclosed o Check o Money Ord er

Bill : 0 Master Charge 0 BankAmericard 0 Amer ican Express
card # Interbank # _
Exp. date _ Signatu re _

200



For Flexible Station Design
and

Total Spectrum Coverage from 160 thru 2 Meters

YC-I01
DIGITAL OISPLAY UNIT

FT·101E
TRANSCEIVER

YO-1OO
MONITOR SCOPE

FL·2100e
LINEA" AMPLIFIER

FV-1018
EXTERNAL VFO

1 1'_1011'.
PMONt: "ATCH SPKII.

nY·250
2-M TAANSYEATER

nV·I508
'-M TRANSVIERTEIl

NEW PRICING STRUCTURE -DOWN, NOT UP !
CONTACT YOUR AUTHORIZED DEALER NOW!

With more than 200,000 of the popular FT·101 series transceivers in
service around the world, Yaesu production volume and manufacturing
efficiencies have made a price reduction possible! These savings are
being passed along to you, the customer - and they cover most of the
FT-101 series accessories as well. See your dealer for full information.

ATTENTION: FT 101 OWNERS

Now available -200 page Maintenance
Service Manual. Covers complete 101
Series Transceivers. Includes modifica
tions, updating infonnation, alignment,
etc. See your authorized Vaesu Dealer.

era ro.
Yaesu Electronics Corp., 15954 Downey Ave.,
Paramount, CA 30723. (213) 633-4007

Eastern service ctr., 613 Redna Terrace
Cincinnati, OH 45215. (513) n2-1500 577



THE UNDISPUTED NEW STANDARD OF EXCELLENCE IN THE WORLD OF AMATEUR RADIO
. . . SUPERB PERFORMANCE, DEPENDABILITY, AND INNOVATIVE ENGINEERING ... ALL

HALLMARKS OF KENWOOD'S DEDICATION TO PROVIDING THE FINEST AMATEUR RADIO
GEAR FOR HAMS AROUND THE WORLD.

~IS§~.YYQOD
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