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At your dealer. Write tor brochure.

109.95

KLMelectronics , inc.
17025 Laurel Road, Morgan Hill, CA 95037 (408) 779·7363

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 lakeups to
adjust lo r 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.

Prolessionallooking contro l 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 voltage regulated to maintain meter
accuracy. Hold down push switches control rotation direction .

Model KA-400 rotator is preci sion constructed for long,
trouble-tree operation _. . price-wise is without equal.

'KLM H~l500. hMvy duty rOlalo"is ..... lablt ftr
"Xmes lren: 4{) mel.". ~ms 01 otner lll,ge 8Iltannaa.

KR-400, a high quality rotator for VHF and UHF arrays
or most 3 element multi-band HF beams.*

• Rotation rate : one minute for 360°.

• Husky disc brake on motor holds antenna
co lumn securely, prevents wind-milli ng.

• 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 360° rota-
tional extremes, prevents line "w rap-up".

• 6-wire control cable (not supplied).

• Prec ision aluminum die casting.

• Stainless steel hardware .

• 115VAC. 50-60 Hz. 40 VA.

• Shipping weight : 18100 (8.16 KG).

• Also available : KR-500, heavy-duty
elevation rotator.

presents...
KR-400, precision
built azimuth
rotator at a very
reasonable price.

•



MEET THE ALL NEW
SUPER PERFORMING

, IFM 1~ffi5

FII·28

. ,~

RF PWR VOl-+SQ .....

' ..,0 ..

TX OffSET

ONLY $359.95 COMPLETE WITH MICROPHONE, MOBI LE MOUNT ETC.
, AVAILABLE, ONLY FROM CLEGG. PHONE TOLL FR.EE TO ORDER

• •

-Digitally Synthesized -Non-Standard Repeater Splits
-5 KHz Steps -Modular Construction -Compact -Rugged

-25 Watts Output -.25 uv Receiver -Large S Meter
-Full Coverage 144 - 148 MHz on Both Receive and Transmit

-Bright 6 Digit Numeric Frequency Display
-Super Selectivity with 15 Poles IF Filtering + 5 Pole

Front End Filter -Multi-purpose Accessory Receptacle

We took our fabulous FM·[)X to Japan and asked them to make their version of the " DX:'
We expected Co get a much lesser transceiver. We were more than pleased with the " Japanese
Copy" and its cost. Since Clegg sells directly to you , we are able to offer this super transceiver
with all its desirable features plus Cleggs' warranty and service at a price that belies the quality
of the product.

Compare them all for performance. specifica tions and reliability - your choice
will be the NEW CLEGG FM·28.

--elP/tll- Communications Corp.

208 Centerville Road, Lancaster, Pa. 17603
Toll free sales & service. Phone 800-233-0250

In Pe. call 717-299-722 1 collect. C3



qui te an attraclion and I hite to mi.
it,

MAKE A MILLION
Forgive my enthusiitSlll, but every

now and then a brilliant idB8 comes
along and gels me aU exciled. Perhaps
someone reading this magazine is
looking around for an idB8 for a
product which will sell like crazy,
which ....::>uldn't be lIIIITy expeon$iY'l! to
make, and which just about Neryone
needs. I have such a product in mind.
It's so simple I don 't know v.tly it
isn't available.

The cbeoces are good that you llfIII a
coffee drinker . .. or at jeest tea? You
may just drink it at dinner , but you
are probably more like the rest of us
in thilt you have several cups through
the day. Most businessmen have
coffee every now and then to keep the
wheelS churning. And how many of
you don't haw a mug on the
operating desk with an inch of cere
coffee in it?

Cold coffee. , , that's what did it to
me. I .....as deep in a contact with a
friend in Spain and I absentmindedly
pic ked up my cup and took a s..... ig of
cold co ffee. Iced coffee is something
else, ., I can drink t hat, but cold
coffee is an abominat ion and l came
to my senses with a shock as the yil e
stuff hit my t aste b uds.

Someone is going to design a simple
mug with a heater and the rmostat
bui lt in to keep coffee warm. It can sit
in a holder with t he power tran s
former built in, making contact when
you put the cup down ... something
like the recherceebte soldering irons,
only without batteries, The elect rical
contact shoes can be built into the
bottom of the mug and t he mating
spring contact in the holder , Will you

ContinlJ~on~174

NEW ORLEANS
HAMF EST/COMPUTER FEST

The 1976 show came off so well
that the Ne w Orleans 110uP has gotten
b igger d igs fo r this year. It's going to
be at Ihe Hilton Inn in Kenner this
yea r, r i!tot across from the New
Orleans Internat ional Airport. The
dates are September 24 ·25th. Info can
be had by writing box 10111, Je ffer·
500 LA 70181. Unfortunately, this is
the same M!ekend as a harnfest in
Hartfo rd, so I'll have to miss New
Orleans ... perhaps the dates will not
coincide next year . . . New Orleans is

be ready 10 u. and iI few of the
fellows will know how to use it.

The FCC has some direction·finding
IO F) equipment which will giw the
bearing · of I tral11mitler within a
second. Now that amateurs have
ditcOllered microcomputers. perhaps it
is t ime that _ deIIeloped some of the
$lime hardware. You can bet that the
pages of 13 Ire open to any good DF
artiellllS and will make it wonhwhile
for fellows who dream up some good
OF techniq Ul!1..

One technique, which I 'w
mentioned before, but of which little
has been writlen, is one which
examines the leading or trai ling edge

of (I HIl11mitter's carrier and puts it
on I scope. My unde1l:tanding is that
every transmiller is a litlle bit
different . , , that each rig has its own
kerchunkprint. This means that when
someone trilllS to t ran$mit without his
call, you can check out his kerchunk·
p rint and compare that with some
late r time v.tlen he is just using the
repeater to talk and gives his call.

Let's get busy with fOK hun ting
c ircu its and apply some digital tec h
niques to them which will make
instant OF possible. And let's not
forget to write it u p l

EDITORIA L BY WA YNE GREEN

•......
•

WHEN THE JAMMER HITS

One of these days. unless the laws
of chance h(l\/l' been repealed. your
repeater i1; going to be the target of a
per5lStent kerctnmker or even a
dedicated jammer. complete with a
four letter vocabulary which would be
more fitting to lhe current run of
movies than to amateur radio. Outside
of panic, what should you do?

The fim th irl<J. ob¥io>tnly. is to
make $OfTIe tapes and get together
with the FCC. Horsepueky . Leave the
FCC alone - t hey ere not arn, ious 10
hear from you and would prefer not
to be bothered. No, the first th ing to
do ;s give a bi", yawn ;md try to get

some sreeo. II. after a few days. t he
chap shows bene, than average
stamina and keeps on messing th ings
UP. despite every effort of the
repeate r users to to tally ignore him,
Illen it's time to swing vigorously into
phase two . . . a little longer nap,
possibly wi th a dash of television
viewing to b reak the monotony.

Okay. I can see yo u life dete rmined
to let th is bugger get un der your skin
and you want action and you want it
right no...... We ll, sigh, ho..... about
making up a couple of d irection
finding loo ps and lea rning ho ..... to use
them? Yes, I kno..... the FCC can do
th is, but t hey are busy. Do it yourself
and learn someth ing. T.....o fell ows
.....ith d irec tion-find ers can get a good
idea o f where the miser ies are o r ig i·
nat ing, an d you can close in. Once
you'ye located the jerk, yo u have to
figure ..... hat to do about h im. No, you
can't do that.

Look on the bri ght side ... 10K
hunting is a lot of fun and the exercise
..... ill be e xceueu for the club. The fact
is that your c lub should be ready for
this and have some practice before the
fan gets hit. Get some tran$m;tter
hunts organized so the equ ipment will
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There are a number of good 2 meter FM tran sceivers on Ihe market . You may already ow n one.
But, even if you do, we suggest that you put your radio to this test. And , if you're th inking of buy ing
one, this test shou ld be a helpful guide.

NO

o
o
o
o
o
o

Is it PLL synt hesil ed?
Does it have 100 channels (8 8 pre-prog rammed)?
Does it have 12 extra di ode programmable channels?
Does it have single knob channel selection?
Does it have a LED dig ital frequency display?
Dos it have a powered tone pad connection?
Does the receiver have he lical reso nato rs?

YES

o
o
o
o
o
o

o 0
If your answer is NO to any of these , the TR-7500 is the rad io that you should own. And ,
in add ition to these important features, you get proven Kenwood quality, va lue and serv ice.

Cf) TR-7500

(g7pecifications

Semlconduclors Tfuslslors 41
fEfs 8
!C. )
D,O<ies 35

Frequency Ranie 146.01 to 141.99 MHz
Mode fM
No of Chan ne ls: 100
Operat ingTempe rature: -20 10

+~ degrees C
PowerVoltaee 115to 16.0VDC(l3BV

DC no mIn al)

Groundlnl Polanly Negat'l't i!Gund
Antenna ImpMance ~ Ohms

CIllltlll dra,n leu Ihin II,SA In Itcl!,.e
. ,Ih /lO IIIput S'lnal
leu thin Y, in Iransm,l
(HI) leu tlliJl l SA III

transmll (lOW)
(aIIHV DC)

D,menSIOns 172 mm (6-3/4") . lde
250 mm (9-7/8") deep
15 mm (2-15/16") h'ih

We'llht "oprOl lm ately 2,2 ki (4 8 Ibs)
TRA NSMIT SECTION
Rf Du ! ~ul Po"er. HIgh: 10 Watts

Lo.: 1Watt
(apprOllmately)

Modulallon' Var Iable reactance
frequency sh ill

frequency Devunco : - 5 KHz
Spur iOus Rad,a llon, Better than -60dB

Tone Pad Inpul
Imptdance 600 Ohms
M" rophone ~namlC mICrophone .,th PH

s.,tch. 500 Ohms
RECEIVE SECTION
ReceIve System. Double tonvef$l(ln

superheterodyne
InleflllMlile frequency. lsi If KlJ MHz

2nd If 455 kHZ
SeMltl.'!"; Better th an 11 4 uV lor 20dB

qUl\!llni Beller than
I uV for 30dB SIN

Squelch SenSlll vlty: Better Ihan 0,25 uV
Select ,, 'I~.12 k Hz al-6dB do.n

40 kHz at - 7OdB do..n
Imaie Perecncn : Better than -]Od B
Spuncustnterference: Better th an -6OdB
Aud iO Output: More than 1,5 wallSacross

aOhms load lQ"l, d,storllon
Inte rmodulatron' Beller than66dB

TRIO·KENWOOD COMMUN ICATIONS INC. 1111 WEST WALNUT/COM PTO N CA 902 20



Compiled by Warren Elly WAl GUO

Gar II good ham ,..dio __ story? Drop us iJ /i~. or call it in, and (lIh homtf

t~ 73 publication of your choice, provided we publish your news rip. & wre
HI specify which book VDU want. OK?

No sign of the licensing boom
slowing down . .. Geuysburg reports

another record month in March, with
the amateur population passing the
300,000 mark for the Iust lime ever!
Amateurs, then , have increased lheir
numbers by over 35.000 in the last 12
months. Ind icat io ns are that the
growth will continue, with 3SO,OOO
licensees expected on the FCC corn
p uter by 1978.

CW comprehension exams shouid
be in effect everywhere by the time
lh is issue of 73 reaches you. The long
delay in start ·up was blamed on con
te act problems with ccntrectors
paid to produce the tapes and dupli
cates for each field office. FCC
officials say test runs of the el<ams in

The Japanese government su b
sid ;zes t he Japanese electron ics in·
dustry :.. that was the ruling of a US
Customs Court in mid-April. and it
may have far-reach ing implications lor
amateur gear lnot t o mention auto
mobiles. TV sers. and hi-fi equip
mend. By court order the US govern·
ment was told to raise import duties
on Japanese imports, but, with
billions of dollars at stake (not to
mention the balance of paymenls
situation), the appeals from Japanese
interests are e xpected to tie up the
case for years, if not kill it outright.
An Am e rican TV manufactu rer
brought t he oou rt case, but business
o bselVers are not execuv "bullish" on
its implications - since Japan (and
other countr;es likely to be affected)
are certain to retaliate with higher
duty on American prodUCls, should
the court order withstand the ecoeats.

indictment, but it was learned t hat
Zeigler pleaded not guil ty at his
arraignment and posted 55000 bail. If
convicted, Zeigler could recetse 15
years in prison and 525,000 in fines
for Nell of the fou' alleged violations.
Zeigler's trial was expected to get
under_y in early June. Zeigler him.
self could not be reached for com·
ment, and officials in the FCC's
Persona l Radio Division in Washington
refused comment.

Dv Sarurdav IIf rernoon rhe Hara _s adrift in a lIea o f CIt",_ F()I' miles in e~ry

direction larecomers pa,ked along the highways.. Those luckV enough fa make
ir rhrough the 3'MU' t,affic jam gladly paid rhei, pa,king fees.

A federal ~and jury has ind iCied
the head of t he FCC's Gettysburg
Special licensing Division on bribery
charges. Accord;ng to it US Atto rney
co nnected with the case, Richa rd C.
Ze igler', indictment was the resu lt o f
an F BI invesliga lion conducted in
severat US cities over a three month
period. Zeigler is accused in the indict·
ment of accepting 'our separate 5100
bribes Irom amateurs seeking 1 It 2
ltwo letterl caUsigns. US Attorney
D;wid Queen refused to name the
amateurs. or commle'flt beyond the

Dayton's official auendance figure
came in at 16 .290, according (0

Dayton Amateur Radio Club officials.
Well over 1,500 altended the Saturday
night banquet, which featu red NBC
correspondent Roy Neal K6DUE, and
a Special EVle'flt Achievement Award
to the Pack Rat's Colombian EME
DXpedition as HK1Tl. At the
AMSAT seminar, WSDX won a
Special Communications Recognition
Certificate for his long service to lhe
OSCAR program. At the ARRL
for u m , President Harry Dannals
W2HD raised a few eye brows with
news that th e league may send a
representative to Wash ington (t his on
the hee ls of similar d iscussio ns at a
meeting of ARMA, the manufactu rer's
association). The l eague isapparle'fltly
changing its long controversial stand
that General Counsel Robert Booth,
based in Washington, was all the
represenlation that the A RRL needed
in the capital . ARMA meanwhile
voted to put the question of it Wash
ington lobbyist to a committee, with a
report upeoming at a fu ture meeting.

reaction to the Anderron mess came
in t 'MI steps during late April. First , a
directive 10 aU League officials to
"stand by" while headquarter1 found
out how the co1umo was wriuen in
the first place. Then, two week$ later,
word came that the league has taken
a strong step 10 offset the bad PR ...
a new award for any amateur whose
response to the Anderson column WIl5

published or publicized. It's called the
"Amateur Radio Promot ion" award
and is available only to League
members.don't care how many frequencies they

have, they are slowly going to des troy
t he ir own function. Many of t hese
CBers never use their callsigns or their
names. There are many who use
profanity and what they ceccss
should nl!ller be carried on any air
waves. In many cities. prostitutes use
these frequencies to $Olicit business,
and I could 90 on and on." Concluded
the senator, "I think I can salely say,
Jack, that the amateu" thrQU9hout
the years have conrobuted more to
the an of communications than all of
lhe 5(loCalied exoerrs in the field. Our
Irequencies have been diminishing,
not increasing. We have great pride in
our craft."

Shor tly alter the second Anderson
column appeared, an ARRL o fficial
to ld 73 that the Andersen situation
was "under control:' He went on (0

say lhat the author of the original
story was now taking a Novice license
course and was greatly interested in
ham radio. We were unable to confirm
tnat through a call to Anderson's
Washington office, but _ did leam
that the original column had already
been added to the EIA's bauery of
handouts promoting additional fre
quencies for CB. Official AR RL

Briefs

It seems that "confidential oocu
ment" Jac k Anderson referred to in
his nat ional attack on ham radio (see
13 for June) came from the Flee
trcmcs Industries Association (EIA!.
Southwest ARRL dire<;tOf John
Griggs had quite a bit 10 say both
about the EIA and Anderson during a
talk at the Poinsettia ARC in Galt
tornill.

Andet=n himself backed down iI

bit in his column published during the
week of April 25th, claiming he neYef

intended to i1t1ack hams. "We merely
pointed out:' Ander10n w-ere. "that
the airwaves belong to the public. that
there are fa. more citizens using CBs
than ham equipment and that some of
the federal regulators were hams."
Anderson extensively quoted Senator
Barry Goldwater K7UGA in the
follow·upcolumn, reprinted here from
the Washington PO$t. "Goldwater
complained that the CB enthusiasts
ohen operate without a license and
amplify their transmitterl beyond tte
5 Wau limit. They have al5(l abosed
the system, he charlJlld, in complete
objection to all c:oncepts of decellCY
and gentlemanliness on the air. While
this doesn't apply across the board,
there are enough offenders that, I
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the Wash ington DC office showed an
eo percent pass rate, compared 10 less
than 50 percent for the o ld eums.
SeYeral who had taken the comp
exams to ld us in Dayton that thoe oew
tests were ilCtuaUy harder . . . but FCC
spo~ countered that it was
probably just their reaction to a new
way o f doing th ings.

The Illinois Attorney General's
probe inlO the act ili ities of Irael
Treg.er (Trigger Electronics) has taken
ano the r turn ... at deadline Treg.er
was being held on $ 25,000 bond in
the Cook County Jail. Acco rd ing to
Deputy AG John McPhee, evidence
was presented to thoe judge in Treger 's
consumer fraud case that Treger was
planning to leave Illinois. On a writ of
no e xea t, Treger was arrested by Iocat
police. He was ill at the time o f h is
arrest , and was taken first 10 Cook
County Hospital . Treoger, unable to
post thoe bond, was then transferrl'd 10
the Counly Ja il Hospital. McPhee
c o n ti nUl!$ to process the fraud
complaints against Treger, wh ich
re po rte d ly amount to between
$1 5,000 and $20,000. Trigger tree
trorncs has been closed for some
weeks now, a fter the land lord evicted
Treger for failure to pay his rent . The
evict ion fo llo wed a court injunction
bar ring Trigger from mai ling catalogs
or advert ising, after thoe Il AG's office
presented evidence that alleged the
company was tak ing oroe-s without
invento ry, and refusing to make
refunds.

The president of H. F. Interna·
tional, John Randall, has refused 10
test ify in an FCC hearing ca lled to
revoke h is CB license. According 10 an
FCC spokesperson, Randall was one
of 21 HFers ordered to show cause
why their CB licenses should no t be
revo ked due to t he ir involvement in
HF Inte rnat io nal, an organization of
pseudohams operennq between 11
and 10 meters with amateur equip
ment, h igh power, and b ig antennltS.
Known as "Jac k HF 6 1," Randall was
charged with vllrio us violations of thoe
FCC ru les and Communications Act
of 1934. The FCC alleged he had
assigned c.lI letters to CB operators
for uw instNd of their FCC caIlS9tS,

that he had allegedly formulated rules
inst ruct ing lhe unlicensed pseudohams
to operate ill ega lly on frequenc ies
I$$igned to the Industrial and Bus iness
Rad io services. The FCC notice 1Iiso
contended that Randa ll Ilad publ ished
and so ld lists which contained HF
numbers, first names, and states of the
pseudohams, thus ilVoiding FCC
ident ification of their CB call s or
loca tions. Randall refused 10 answer
any o f the FCC's questions. ta king the
5t h amend ment instead. " Applicant
t he refore respectfull y asse rts his
privi lege against selt-incrimination an d
his priv ilege not to give evidence
against h imse lf as set forth in the
Constitution o f the US and in pa r
t icu la r the 5th Amendment thereto. "
Hearing Judge Walter C. Miller
allowed Randa ll his r i!fl t t o remain
silent, but added that a determinat ion
would come whether Randall had
abused the Commission's ru les by
refusing to answer. In other words.
Judge Miller would get his answen
when the case reached the near ing
stage. But before that could happen,
Randall withdrew his application for
renewal o f his C8 license. FCC
cttictats say t hey have searched t he
files fo r an amateur licen se, and are
sure Rand all doesn't ho ld one. In all,
21 HFers were ordered to shOw cause
why their licensl"S should not be
revoked. Several will be going to
hearing before th is issue gets to you,
and at least o ne of them has been
..efU'sed a ham t icket by the FCC. That
case came in Alabama, when a former
CBer (whose lkense had been revoked
for numerous viola t ions) applied for
an amateur license bu t failed to
appear for a hear ing called to air the
FCC's objections to giv ing him one.
As one FCC staffer put it, "Every now
and then we get lucky, but for every
one we catch there seem to be a
hund red more."

The fo urt h notice on WARC has
been released by now, alt ho ugh its
significance to amateurs is limited.
Number five is the big one, and Wi!

expect to have deta ils in our next
issue. FCC spoke-smen say it wi ll be
released around the f irst of June, and
it will be a cr itical point for amateurs.
Since it could be the last allocations
chart pl'"oduced by the FCC prior to

the 19 79 WA RC conference. Notice
number lour re lates largely to tech
nical matters , such as how to
designate a given emissio n and so on.
The two inch Ih ick fifth notice was
due before the Commission just as this
issue was going to press.

The antennalzoning case of Hank
Greenberg W2 LTP (May 731 has
become snar led in the kind of local
politics New Jersey is famous for.
Greenberg attorney Elson Kend al
W21N l has moved for d ismissal of t he
case. charging Cranfo rd area o tficiats
with destroy ing record s and intimi
dating witnesses subpoenaed by t he
defense. Kendal saYS the tension
surrounding the ease proved too much
for Greenberg, who was hospitalized
in late April with I heart condit ion.
His release (and a final session of the
Unio n County Court h earing
Greenberg's appeal) _s expected at
dead line .. , but Kendal fully ex pects
a further appeal, possibly in the form
of a jury trial. Greenberg, in the midst
of the zoning dispute over erection of
four te le phone pole antenna supportS,
attracted national publicity for his
role in the resc ue o f a sh ip sinking in
th e Caribbean with nine persons
aboard. As for the fu nd d rive orsa
ruzed in Han k's behalf, several hun
dred do llars have been collected thus
far. Sid Lieberman WA2F XB, t he
organirer o f t he d rive, says the fund is
cu rrently $4500 in the hole, with New
Jersey amateurs the maior factor
missingl Lieberman told 73 that had
su rpl'"i sed him, since hoe fe lt hams
closest to the case would be the most
willing to help out. As for the ARRL
Lieberman says the League has flatly
refused to cooperate in the Greenberg
case, other rhsn to offer minimal
advice. The address fo r contributions
is The Amateur Rad io l egal Defense
Fu nd for the Benefi t o f Hank Gree n
ber g W2 LT P (ARL DFiW2 LTP).
Midlantic National Bank/Raritan
Valley, PO Box 996, Edison NJ
08817, Attention Mr. S.J. Lieberman
WA2FXB.

Although a Federal court decision
is prevent ing it from collecti ng license
fees, the FCC cont inues to spend

money. There is no solution to the fee
problem in sight , but the need for
more fu nding hasn't faded. In 19 77,
the FCC budget came in at over S55
million, but FCC officia ls have now
requested an addit ional $1 .6 million.
A Wash ington spokesman told 73 the
prime problem is t he CB crunch - not
only in new license applic.t ions, bu t
in the cost 0 1 field operations teams
tracking down illegal CB opera tors.
The re is also the cost o f lab work,
which has increased dramatically with
the 40 channel changeover an d
adaption o f new perf orm ance specifi
ca tio ns. Congress io nal sources,
though, are not so anx ious to eccect
tbe FCC's judgment on the budgeL As
one House Appropriations Committee
source put it, " The bureauaacy has to
stop someplace ... ¥ld it is not only
the FCC that has some trimming to do
"," The 19 78 FCC budget request
tOlaled nearly $GO million, but that
may not be enough - a supplemental
request is already in the works accord
ing to committee sources.

Much has been said an d written
about Texas, and the extraordinary
lengths to whic h Tex ans will 90 to be
"biggest." But t he testi mony of The
American Rad io Council. in support
of 'rexes House Bill # 1440, offers a
view rarely seen o f the RF IITVI situa
tion . Before the House Com
mittee on Business and Industry , the
ARC argued that all TV sets ought to
be filt ered to reject un_nte<! signa ls.
(That's the thrust of bi ll " 1440. 1

" Co ns id e r , if you will, the

The StM-Q·DX Convention, set for JuIV 29-3', is beng Mid in ~,nt"', It i s ,
combined affair, with the Northwest Div;r;ion A RRL, aCWA Narionaf,
North~t Computer Club, and A F MARS Region 5 conferenres all rolled into
Orltl e~nt. 73 publir;her Wayne Green will be l eatured speaker at the QCWA
Luncheon.

•..
. )

I
I,,
•
l'....

The Dayton flea market at its peak on Sarurday . .. fleas as far as rhe eye can
see
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jamboreeuthe-air
jamboree-sur-leHndes

following facts: III By FCC enimates,
there are now 23,000.000 CB radios
in use in the US, In 1958, the re were
basica ll y no ne. (2) The State of Texas
has over l,500 ,CKXl CB rad ios in use
today. using the FCC 'rule of thu mb'
of 2.5 CB rad ios per licensed cse-. (3)
There are over 800,000 licensed CBers
in the State of Texas, wh ich leads the
country in C8 rad io saturation. Texas
has 50% more Cil ilel11 Band radio
stat ions than the next largest sta le
(Califo rnia), Yet Tex llS has only 50%
of the populat ion of Califo rnia. 14)
Nationwide, the FCC received 40,000
RF I complaint1 from con$Umers in
1974, Of lhese 40.000 complaints,
36,000 of t hem would never h;rve
come to the FCC's allention if the
manufacturers hid corrected de$ign
def iciencies in thei r home entertain
ment ptodUCIs 81 lhe time o f manu
facture. They expec::t 200.000 such
complain ts th is yea""

The ARC's test imony ~t on to
say interference has rll8ct>ed crisis
ptoportions in TexllS. As for the
a lttrflln ives 10 requ irong buil t-in
f ilters. a former FCC engineer-in
charge was quoted as sav ing. "To
require. radio operator Slay off the
air under such ci rC\J mstanees is similar
to requir ing. moto rist to stay off the
highway becau. another motorost
with no b rakes is using it!"

The Amateur Radio Manuf&Clurer '.
Assoc iat ion IARMA) held a meeting
at uevtcn t o d iscuss the new FCC
radiation limits and pending dockets
on linea r amplifiers and type accep
tance. But the thrust of the session
was Docket 20777 and the effect of
the new harmonic limits on the ham
radio business.

ARMA 's hope is t o grandfather
existing gear, and the gear already on
the production line or waiting for sale
on dealers' shelves. January 1, 1978, is
the retail cutoff date requested by
ARMA, with an April 15, 1977, cut
off for manufacturing purposes.

As portrayed at the ARMA meeting
in Dayton, the 20777 spec ificat io ns
came as a result of two distinct but
related pressures. The first is the ITU
international radio regulations, the
basis of the upcoming 1979 WARC
frequency allocations conference, It
was felt in Washington, said ARMA 's
Bob LlNine, that we must enforce the
ITU limits here at home in order to
have any right to limit the importa
tion of amp s co nsidered ill&gal by
American regulations. That 's the
second prnsure point ... information
from vario us government ager'lCies that
huge sh ipments of broadband amps
manufactured in Mellico. Korea, and
Ta iwan were headed for US marke ts.
The new tJ.monic and spurious
limits. then, ~ aimed 81 blocking
further importa tion o f "black box "
amplifit-rs. Until now. the ARMA
members were to ld, most bog us
''blac k box" amps were manufactured
here in the US, and it was lhe threat
o f thousands more coming in fro m
abroad t hat forced the FCC's hand.
Where all this leaves the American
manufactu rer o f 1.1 amateur rad io
equipment remains to be seen.

At deadl ine. the FCC had not acted
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on ARMA's grandfather clause pro.
coset ARMA itself was suffering
growing pains. taking on new mem
bers and forming committees to deal
with both pending and yet to be
announced FCC proposals. Type
acceptance is the prime fea r, with
most manufacturers ccnvrncec it will
only raise prices and end up hurting
the consumer.

The feeling is that anything - even
20777 - is better than type accep
tance. The question is whether
ARMA, or anyone in the industry, can
find a better answer to the FCC's
dilemma with the cut-of-band pseudo
hams, the so-called HFers. And time,
at this writing, is running out.

What can you do about supportino
Senator Goldwater's RFI bill now
before the Congress? Write your
senator in support of the legislation
which now has reached the Senate
Commerce, Sc ience and Transpor·
tat ion Committee. Of special interest
are the members of the committee,
whose home const ituents carry some
weight. The members incl ude: Warren
Magnuson (WA), the chairman,
HOWi!lrd Cannon (NV), Russell Long
(LA). Ernest Hollings (SCI. Dan iel
Inouye IHlI, Adla; SteYenson Il l),
Wendell Ford IKYj, James Pearson
(KSl, Robert Griffin (Mil, Ted
Stevens (AK). John Durk in (NH),
Edward Zorinsky (NEI. Donald Riegle
(MO, John Melcher IMT), Barrv Go ld·
water (AZI, Bob Packwood lORI,
Harr ison Sch mitt (NMl, and Jo hn
Danfonh (Mal. If you live in an y o f

those states you are in a good position
to urge an early hearing on the bill
and have some posluve effect on its
progress through Congress, At dead
line no hearing had yet been sched
uled.

Twentv-Iive years ago in Norway, a
man named Les Mitchell decided to
add a d imension to scouting. Amateur
radio was the natural choice due to its
ilCcessibility by scout troops around
the world. An annual international
event grew out of Mitchell's efforts.
known as the Jamboree on the Air.
And the 1976 version set new records
for participation, with over 12,000
stations on the air representing nearly
every coun try that embraces scouting.
Here in the US, the 8SA (Boy Scouts
of America) f ielded Oller a thousand
stat ions, ranging from complex multi·
operator setups at BSA headquarters
in New Jerwy, to deep woods
portable operations in the Pacific
Northwest. The idea is to dernonSlrale
ham radio , wnile at the same time
promoting xout friendship among the
millions of ICOUU around the wor ld.
As o ne o rgan izer put it after Oller'
seeing the operat ion of AC1NRG at
Meriden, Connecticut, "T he scouts
traded information ,bout the ir pro
jects. made contacts to trade patches.
but one thing seemed to alwaVS ar ise
- t~ wanted to know who the other
guy on the r.:l io thought would win
the World Series: ' Condensed from
the Rtlp o rt o f thtl Ni~tHflth

J/Jfflborrtl On Thtl Air , World Scout
Bureau. Ge~a , Switzerland.

The debate over business use of
repeaters continues . .. this latest
word comes right from the FCC, via
The Hi/ltopper, bulletin of the Tomp·
kins County ARC, Lansing NY.
(Anyone who disagrees with this
should contact FCC Rules and Legal
Branch chief John Johnson in Wash·
ington DC, since these are his inter
pretations. I

In considering the legality of a
transmission. you first have to con·
sider if there is a third party involved
in any manner Ii.e., SOI"l'llOlle besides
the two amateur operators who are
ta lking to each otherl . If no third
party is involved, and providing an
amateur is not regularly engaged in
buying or selling rad io equipm.-.t for
a living, two amateur aperaton may
consummate a sale of a piece of rad io
equipment without viOlation of regu
lat ions. HoweYer, Mr. Johnson
" recommends" that actual prices not
be d iscussed.

An amateur not regularly engaged
in buying and selling r.:l io equipment
may also inform other amateun
during a net that he has a certa in piece
of equipment for sale or trade,
but again, it is " reco mmended" that
exact price not be d ixussed. Now.
this is all changed if the two amateurs
are handling th is traff ic to or for any
person except themselves.

No third party traff ic m,y be
handled if either operator or any
other person derives monetary gain
from the transaction, One amateur
asks another amateur to call or
contact a hamburger Sland ordering
burgers, fries . etc , ., . Mr. Johnson
rep lied that aithough the call seems
innocent enough, a third party (the
hamburger standI hes a monetary
consideration and the call is inter·
preted as not permitted. Calls to
commercial establishments are per
mitted providing that the purpose of
t he call involves. at least in part, the
welfare of a person or persons. A
ocnrcunne call to a commercial estab
lishment such as to a motel while
traveling in another city to find a
room is permitted.

In other words. if you are sort of
desperate, such as needing a part for a
stalled car out on the highway, or a
wrecker to tow you into town, it is all
right to pass such a call by amateur
radio. However. if you made a call just
to find a particular color of seat
covers, the ca ll would not be permit·
ted. The crucial key IS to whether a
third pertv call or ml!'55llge is permit·
ted depends on how desperate the
situat ion is concerning the _ Ifare of
one or more persons. Apparent ly, the
d iscussion of pl"ice of the art icle or
service should be avoided . The writer
realizes that th is is most d iff icult to
decide, what is welfare and what is
not (reminds one of the def inition of
"stn"), but these are the only gui~

lines we have been ab le to get from
the FCC. Thanks to W5EKP.

The fo lks who really got CB go ing
the truck drivers - may well get a

new phase of the personal communi·
cat ions boom going. That 's the illegal
use of amateur VHF gear to escape
the aRM o n 27 MHz. A number of



N4RD's OSL - anorher bJ.con to help~ia. 10m~ings.

Electrical storms. next to Murphy.
are o ne of the amateur's worst

enem ies. Take the C8$l1 of a Long
Beach CA ham, as reported in the
Long Beech Independent. " A light
ning bolt struck the roof antenna of a
ham radio set at the Long Beach home
of Frederick Fowler. The roof and
attic burst into f lames. Fire Capt.
Ralph Wallace said two engine com
panies and a ladder Iruck went to the
Fo wler home and e xtinguished lhe
blaze in 15 minules. He said Fowler

HOWTO MAKE BETTER usu

One of the men who pio neered in
the field o f transducer des ign, Richard
J . Billet te, has d ied after more than
twenty years o f work in solid stale
eng ineering. He was 45.

Before he lping to found Nat iona l
Semiconductor Corporation's trans
ducer group in 1972, Mr. Billette
spent one yea r in Ind ia establ ishing a
tachnica l school under the auspices of
Ounwoodie Institute, Minneapolis,
where he taught engineer ing. Pr ior to
that . he held an in fl uen tial position in
the tr....sducer ilctivit ies of Hooey·
well's sol id state e lectronics center in
Minneapol is.

Mr. Billette held a key transducer
c ircuit patent, and an important trans·
ducer app lication patent (flow meterl
stemm ing from his work at National,
in addition to a number of previous
patents from Honeywell . A tire less
and prolific worker, Mr. Billette was
responsib le for conceiving and
implementi ng many oew transducer
concepts. features and applications.
(Transd...cer devices are fairly recent
electronic advances, which act as
senso" 10 Pl'OYide pressure read ings
and o ther important sense in pu ts for
computer based systems. They h3ve
uses in many automoti..... avionic and
process control applications. They are
said to "transform a computer into a
robot," because they provide neces
sary ellternal information for artificial
in te ll ige nce. function ing as the
"eyes," "ears." and " fiogertips" of
the computed Thanks to Nat ional
Semiconductor Corporation.

and was a fou nding father of the
IEEE . As an amateur, Bailey was first
to hear news of a sinking sleamship,
the Viking, which blew off course off
Newfoundland in March, 19 31. He
also received first news of the Long
Beach CA earthquake in March of
1933. Reprinted from the IEEE
JourrW.
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in Angola. In Dahomey, 9G1JN ran
into problems trying to get a TY
license .. . seems a coup attempt may
be responsible. W6VO appeared for 24
houNi from Pitcairn on a ON only
visit. Many ON OX types reported ly
were grumbling about too much rag
chewing and not enough aooing.
CE0AE , faced with rig problems, got a
new Atlas onto Easter Island via
W6V O, ........c's returning t he original
for factory repair. It seems Atlas
played a big role in forwarding the
replacement peoding arrival of the
ailing unit. A late March fire de
stroyed the Central Bureau of
VERON at Arnhem in ee Nether
lands. Some records and subscriplion
lists _re lost . so those rece iving
DX.pff!S$ o r awaiting correspondence
are asked to write VERON , Ball 1166,
Arnhem, The Netherlands.

Little reaction has been forth
coming on the distu rbing suggestion in
the book The Real Spy World by
Miles Copeland, a fOfmer CIA crse
nizer, that amateur transmiss ions are
somet imes used fo' clandest ine
intel ligence o perat ions. He suggests
that high speed "squirt" or "screech"
signa ls . re sometimes played in the
background of ordinary ham radio
messages. Copeland claims thai ~uirt

recordings " are still used to good
effect on ham radio transmissions." It
is hoped t hat if the CIA or any other
organizations have ever used amateur
radio in this way, the practice has long
ceased. Bepelnted from Thtl Indian
Radio A~teur, New Delhi.

<

At de8dline : The FCC approved a
30 day exte nncn for comments on
dockets 21116 (t he proposed ban o n
linears capable o f 24·32 MHz! and
21117 h y pe eeeectance of ham gear).
It was also reported thai the m.-.u·
facturer's ll5$OCiation b id to eeect a
grandfather ctecse covering docket
20777 (bandwidth) was nea, approva l.

ank you for your OSL.

Your OSL is No. -:~ _

Georllll Bailey W2KH, a communi·
cations p ioneer and a former ARRL
President, died in Nashv ille TN last
December at age 89. Bailey was the
f irst Amer ican ham to be heard in
Europe on the o ld 5m band. Bailey
was instrumental in organizing the US
scientific snd engineering effort for
WWIi. He directed the Signal Corps,

New Hampshire and Massachusells
are not exact ly the best of neighbors.
N H Governor Meldrim Thomson
regu larly criticizes the " mess" soulh
of his state 's borde!", while MiI$SiI
chu!etts officials are quick to paint
out the lack of services avai lable to
New Hampshire residents compared to
those offered in their state. A rea l w.
is underway between the two stales
over lotteries, liquor stores, horse and
dog racing, and a ha lf dozen other
perennial issues, all debated over the
Boston TV stations both states sha re.
New Ha m p sh ire, says Governor
Thomson, will not ta ke a back seat to
anyone . . . and he especially means
Massachusetts. With that background
in m ind, it won'l be hard to under·
stand the logic o f a b ill introduced in
the current SlI$$io n of the New
Hampshire legislature, to specif ically
allow the use of microphones whi le
mobile. Massachusetts ("Briefs," April
73) has a little known law banning
operation of motor vehicles without
both hands on the wheel. At deadline
the NH bill was before t he house
transportation comminee. Anyone for
a ,adiote!e9raph endorsement] Thanks
toWA1YEG.

the CB band, and it was very active. t
realize mat there is a differe<1Ce in
propagation between 11m and 10m,
bu t it did not seem possible that there
was that much dttfereoce. I came to
the conclusion thai no one was trans
mitt ing on ten. BUI how many were
lislening] Whal would be tile result if
Ihere were a beacon on 10m] If lhe
beacon was heard by someone,
perhaps if they called CO they could
make a contact." Davis then foun d
out that the IARU supervises beacons
inlemationally, and he was assigned
his frequency after contaeti~ the
cOOfdinator In London, England.
N4RO is home brew, with a Mane
ider1tifier. Other US 10m beacons
include WA110B in Massachusetts on
29.150 MHz. For Other beacon
slations see May 73, page 13.

With tharlks to tile l'le\Ier t iring
tICIitor of the Wesr C<Msr DX Bullflrin,
here are e f_ t idb its from the OX
world. The logs, equipment, and OSLs
of 02ASW were confiscated by the
Angolan authorities, and the operator
headed for Portugel in quite a hurry
. . . all this in li ght o f recent problems

'\' I'.t, ,1,,1

I FLORIDA ~EACOJ(

I t \\2s,si;r:. 82,22W •
• '\' 28, 075 MHZ.. ,

45lV TTS OUr.,_____/I ~4R9/ ·
""'"fENGl EWOOD, Fl

- .....1:

Another 10m beacon has been
establiShed here in the US. It's N4RO
at Englewood F L on 28.075 MHz, full
time. Power is 45 Watts output to a
ground p lane antenna. Owner/oper·
etcr Robert DaYis K4BRD says he's
rece ived over 100 OSLs since putting
the beacon on the air al noon Apri l
3rd. " This project was fiNit conceived
aboUI a year ago," D8IIis la id 73. " I
was listening on the 10m band and it
was completel y dead. I tuned dowo to

Illinois is the latest state to add
anti ·scanner laws. But amateurs are
uempt in the f inal version of the
legislat ion, largely through the work
of Stlt_ide amateur clubs and organ
izat ions. The law bans the U$lI of VHF
aod UHF monitors and transmitters in
cars, un less the operator holds an FCC
license (amateu r or commerciall. Most
states with scanner laws on the books
do exempt amateurs, but the best
advice is to carry a photocopy of both
the law and your license, to prove
your point to law enforcement
authorit ies. The Illinois law was
ellpecled to take effect October f st ,
but will h3ve to be added to the scores
of other lilW$ needing rwision shou ld
lhe CB band be moved into the
VHF/UHF region.

From club bulletins comes the
news tnet 10m intruden are a growing
problem. Several c lubs report discus
siom on the topic, but most stopped
short of any concrete 8Ction, choosing
instNcl to "ex peess our concerns to
the ARRL." FCC officials are anxious
for reports on the intruder problem
both on HF and VHF , with your
district engineer topping the list of
where to send the info rmation.

clubs hBYe reported that truckers are
buy i~ 2m rigs and gathering on
146.58 MHz, CB handles and alii
WB0ECX, via Grid LMk , repo rts he's
on the lookout for bogus calls in the
Denver area, after a check by area
amateurs came up with 75 soscected
phony cens in 1l!S$ than a day of
casual monilor ing. Thanks to Grid
Leak, bulletin of the Pueblo Ham
Club, Pueblo CO.

TII'Sts ne supposed to begin next
fall on the new early warning over·
the-horizon radar under construction
in Maine by GE. The 39 million
dollar system features 100 mile
spacing between transmitter and
rICeiver, a " footpri nt" of 1 m illion
~uare miles in area, • transmitti~

antenna measuring 2,276 feet wide
.nd 135 feet h igh, and 21 trans·
mitters. r.led at 100 kW elICh. Seven
of them are to be u$8d al a time over
frequencies ranging from 5 to 30
MHz. Electronics magazine also
reports that the beam can be scanned
in azimuth and range simply by
shifting frequency . The receive end
has a 5.8 16 foot antenna, and will
relay 96 three stage superheterodyne
raeeiYert 10 erccesscrs. and then in to
the Air Force radar system. Big Noise,
..,yone]
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There are tWD side$ to lM!fY story,
and the CB story is no diffrrfflt. ThB
following appeMed in t~ North
Manchester IN News·Journal, for
MondaI', March '8th. - Ed.

Pleasant Township Fire Department
has answered its last anonymous CB
fire alarm, according to Capt. Jesse
Trickle of the Pleasant force .

Pleasant volun teers dec ided to
crac k down on false alarms received
by CB rad io after taking two f. lse
calls Friday fro m CBers. Trickle sa id
the department would no longer
respond to f ir. alarms reported 0Yel"

CB rad io unless the ca ller gives his
name. address, and call letters .

Friday 's runs brought to seven the
number of false calls recei ved over the
CB airways b y Pleasant Township thi~

year and has resulted in the wasting of
ever 100 gallons of gasoline ll$ well as
the time of the volunteers.

Tr iCk le reported that Friday 's ca lls
were report ing fires on SR 15~ at
the Laketo n Ref inery. Firemen were
told that an 1B whee ler was on fire on
SR 15 but noth ing was found.

When firemen returned, they re
ceived another call that said the

There's more feedback o n amateur
emergency e ffo rt s during this past
win ter's worst - W0SlN reporn that
the "Springs Repeater" near Colorado
Springs was in action around the clock
during the blizzard of late March
under the direct ion of W0PT. A 75
meter l ink was ma intained by
K0CNV. Thanks to W9SIN.

help the Nat ional Weather Service
track to rnadoes and other weather
emergencies. An anic le in the PuMlo
Star Journlll reported a demonstrat ioo
by the clu b, organiled to show NWS
officials 2m coverage 00 a volunleer
basis. Fifty slat io ns checked in, from
as far away as Denver (1 10 milesl , and
the react ion was enthusiastic - the
chief weather o fficer said he was
amaz ed at how readily the amateurs
respo nded to the practice alert . He
went on to ask for the Pueblo club's
help on a permanenl bas is . The c lub
will mainlain lhe weather walch 24
hours per d ay, seven days • week.
Thanks to the PHC PR staff.

It was located at 12 .02 am with in
four miles of tbe posit ion determined
by rad io l riangulat ion. A Coast Guard
spokesman said dnft could eas ily
account for that .

Three houn late r the motor lifl!"
boat 44304 skippered by BM·2
Simonsen arrived on scene and took
the vessel under tow. The 52·foot
Trlomph was dispatched, took over
the tow, a nd [ose after noon Tuesday
the Porsoius was safely moored in
Ilwaco harbor.

The Porsoius, with three persons
aboard . had a line foul the rudder ,
C<lUsing it to fall into the prop. The
boat was dead in the water . Thanks to
W1UFL (reprinted from the Chinook
Observer. Long Beach WAI.

The Pueblo (COl Ham Club won
some great PR with the news it would

Units of the Dallas TX County
RACES played a key role in handling
last February 's ra ilroad tank car
explosion and f ire . Within 15 minut~

of the first explosion. the local net
was activated and 56 units were avail
able for crowd control . trallic duty.
and oommunications. A command
post was set up beside Dallas police
headquarters, with informat ion re
layed to a half dolen police depar1
ments. f ire depar1ments and other
emergency agencies . When ollicials
thought a third rail car toaded with
polyvinyl chloride might explode and
spread roxie fu mes, they needed to
know the wind speed and di rection
and were surprised to find a meteorol·
ogist in the National Weather Service
Office at Fort Wor1h monitoring the
RACES net and ready with the
answer . RACES personnel also
manned barricadet and set out fl¥eli,
thus freeing many officers to return to
the ir patrol duties. CB REACT teams
also VoOrked with the disaster team,
man ning barricades on the o uter
perimeter and urgin g the public to
keep away via channels 9 and 19 .
Interest ingly enough, the same Dallas
County RACES group f irst spotted
and tracked a major tornado that hit
Dallas last May. Reprinted from In the
DARC, a month ly publicatioo of thoe
Dallas Amateur Radio Club. Dallas
TX.

SiJl t~ts on a 65 foot boom for :JOm
ovtsumd ing slgmfl from LU7MAL.
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adjuSlment and tu ning. What 's more,
the antenna can be locklltd up in any
di rec tion to oounter h igh winds. a
ma jor COllCI!' n in main laining large
arrays anywhere, but especia ll y near
the Andes Mountains whe1"e Mel lives.

Judging by the photos. the USA does
not have the only claim to the "b ig
gun " factor in t he AmeriCils. The r ig
at LU7MAL is as ultimate as t he
antenna farm, with full legal po wer
and a well·known signal at oontest
time. Thanks to OA4XX.

Local ham rad io operators and the
ccesr Gua rd teamed up to rescue the
37·foot sailing sloop Porsoius when it
lost steerage 25 miles o ff 0eNn Park
in t he Pacific Ocea n.

Lyle Clark W7RDR. Chuck Laird
W7BCJ, and Jay Shepherd W7FBM
combined their skills and equipment
to locate the boat when it was
d iscovered that the exact locat ion was
in doubt .

The story started when Laird and
other operators were talking. using the
Astor ia WA repeater after a rout ine
emergency d rill on the rad iO$.

The ta lk was interrupted when Bill
Blaker WA6MUY, aboard the stricken
vessel , called for Coast Guard assis
teoce.

Laird set up a d irect communi
cations link with Air Astoria. The
hams determined the boat's loca tion
and a he licopter was dispatched to
find it .

I
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There are antennas, and then there
are antennas. but we'd be hard pressed
to do LU7MAL one better! Mel's
Mendoza dilJ9ings include the sik ele
ment 20m beam pictured here, 00 a
65 foot boom. According 10 AI
OA4XX, vmo sent along the pctores,
Mel started out with separate five and
SI!IIl!rl e lement arrays lor comparison
purposes, . nd d iscovered tnet
atthou!fo he d idn 't gain mucl1 on the
transmit side between the two
antennas. the b ig gain was on the
rece ive end. Ult imately a sik e lement
antenna was decided on and con·
strucreo. One of the best points about
the array is the way it fo lds over for

and h is wife were not operat ing any
electrical equipment and consequent ly
were not inju red, bu t the house
'looked like a machine gun had ripped
throuo;tl il .' Electrical sockets, light
f iktures and II doorbell button were
blown apart. Wallace said. Metal
corners used to hold Ihe p laster during
construction were electrified and
bent, knocking p laster all over , he
added, and the concuss ion moved a
couch several feet . Part of the ced ar
shingle roof and part of the atti c were
destroyed, with damage est imated at
S6,000 . Fowler's rad io set , however,
was u nplugged and W ll$ not damaged."
How r'niIny o f us would be able 10 5aY
the same thing il an intense &I ectrical
norm hit o ur home QTH 1 Thanks to
James Ross, Long Beach CA.

The hvge be8m 's beft feiltuffl is pt'oI»b/l' the -r It folds 0 __ for ",,'nt~.
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found herself suddenly off ·key and
mentally anguished when her night
club mike talked back to her. The
New Mexico Cooperat ive Interference
Committee investigated 11 meter
signa ls wh ich drove a loca l cit izen to a
psychiatrist - the f illings in h is teeth
were p icking up more than one good
buddy. CBers try ing to ge1. 9 pounds
o ut of a 5 pound T iger 23 have caused
widespread havoc with electronic
ccnrrcts on fuel inject io n systems
ranging from spining VWs to sput
tering Mercedes.

_ _ '99

The FCC announces publication of
a new 35 page booklet, " How To
Resolve Bedio-TV Interference Prob
lems. " It will be available from the
GPO beginning in tete Jore, for $1.50.

FCC and the Canadian DOC have
reported ly agreed on it , but a treaty
hilS not yet been signed. Thanks to
Transborder, bulletin 01 the Inter·
national Repeater Group, Fredericton
NO.

As is obvious from this shor, K1 VBL let M, Belf do his site research WOl"k fey

him. Most contestors are by now aware that it 's paying off.

A Wayne King special feat ure in the
Sunday New York Times gives us
some insights into a lew 01 the
100.000 complaints from the public
received by the FCC in 1976. They
represen t some of the more tasct
nating items of RFI.

The strident tones of "jelly beuv"
startling a poor housewife as she
opened her electronic oven '. . A
character called " rub ber ducky"
shouting, "I 'm comin' home, warm up
the bean pot, honey" just as lhe
minister was closing the coff in during
funera l services ... As another pastor
said, " forg'""" us our treseesses," one
"dragon lady" in less than dulcet
tones came bleeding through the PA
speakers with "T hat's a big 10-4, good
buddy," - such ain't the way to
perorate the Lord's prayer.

A raucous "hey, what say, good
buddy" ruined the romantic moment
for a Houston couple who were t he re·
tofore using 10 best advantage the soh
music on their stereo. A Dallas
police chief was equally upset when
his electric organ started talking with
a tf\lcker's twang, even thou\t1 the
sw itch WitS off , and II southem
chanteuse named Cheryl Russell

beam and the stationmaster for Ted 's
220 MHz DXalert repeater! came
down. Also lost on at least two
ccceacos was the 4 e lement 40m yagi.
but no t before the stat ion, signing
W1RR , pot in a strong showing in the
ARR L OX contest . Now that the
warmer weather has arrived. Ted is
busi ly rebui ld ing. spreading out the
towers and in general beefing up the
system for next winter . . . and the
next contest season.

An FCC news release says alien
hams gaining American c itizenship
must take the American amateur
exams to conlinue operating. That
app lies even when the old license is
still in effect. However, aliens will be
able to ke<lp their US calls granted
in itially under reciprocal agreement.

This is, of course, the Silver Jubilee
01 the reign of Queen Elizabeth II.
And, not unlike the American
Bicentennial which preceded it, the
Jubi lee means specia l calls for ama·
teurs. A " GE" pref ix is subst ituted for
the no..-mal one, at the ind ividual
amateur 's opt ion. The event lasts from
0001 GMT June 4th through 2359
GMT on June 12th, bYt it isn't being
received with exactly open arms
among English hams. A report in
Mobile NeWf. the Journal of the
Amateur Rad io Mobi le Society, put it
this way - "Obvio usly, if this non
sense is adopted, nobody will have a
clue what country they are workin9.
When poor Arthur Milne G2MI read
this out on the 80m bulletin, he
couldn't help muttering about the
confusion it would cause to the QSL
bureau. We can only hope that this
one will 90 off like the proverbial
damp squib, as did the Ameriearl
Bicentennial e.tlls which were utterly
confllSing."

Canadians p lanning to operate in
the US must lirst obtain form 410
Irom th e FCC. Reports that current
rec iprocal i19reemenlS between the
two countr ies allow "instant" oper 
ation on e ither side 01 the border are
simply untrue. Operation withool
autho..-ization may be in the cards in
the future, however, since both the

filrm lilSt f,lf. Since rhe picrure was taken, winter hilS
taking ou t the largest tower and forcing a rebuilding

•

previous report was a mistake and
there was a fire at the Laketon
Refinery. Firemen went to the
Refinery only to f ind the same thi ng
as they had on SR 15. Thank s to
WB9VKt.

I
I

A new blockbusting phenomenon is
reported in certa in Texes towm,
where " FO R SALE" signs prol iferate
wherever the hated 11 meter ground
plane dominates a local rcctecp.
Vigilante counter measures reportedly
used by an aroused citizenry range
from tape recording the offending
transmission and giving it back to the
CB neighbor via 150 Watts of stereo
audio through an open 3 am window.
to pUll ing a straight pin through the
offender 's coax, and wa it ing for h im
to turn on his linear. Thanks
WA6NCX, W6NIR, and PAARA
Grap/1$, bYllet in of the Pete Alta CA
ARA.

The Environmental Protection
Agency in Washington DC is con
sidering a regulation to limit the
hei\t1t of all seu-supoonmq towers
less than 2.5 square feet (base cross
section) to 34 feet.

It seems that free-standing towers
experience wind shear effects which
shake the towers. It also seems that,
eSPeCially in the late spring and sum·
mer, th is sha king is transmitted to the
surround ing ea rth. The vibratiom
disturb earthworms, ca llS ing them to
come to the surface (often d ur ing the
hotle$t pert 01 the day). Exposure o f
the eart hworm to the wn's d irect rays
causes them to die from sunstroke.
Earthworms are very important facets
o f the ecology - hence the EPA 's
concern. Thanks to the Cascades Ama
teur Radio Society Action Mini·Milg,
Jackson MI.

Many o f us dream of the ultimate
station, but few of us ever seem to get
that fa r. One who has is Ted Gamlin
K1VBL of Chester NH. The photos
show o nly a portio n of Ted 's multi-co
set up, from the antenna farm view·
poin t. Since Ted took these pictures,
the winter of '77 has done its d irty
work, and t he b ig 165·foot tower
(which supported a six element 20m

ee-""- .
The K1VBL ilntennil

done i ts dir t y work.
program this spring,

11
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booklet includes interference informa
t ion on TVs. BC radios. telephones,
stereo systems, and o the r e lectronic
deviea

Amateurs everywhert 0 _ Fred
Maia W5Un a sote 01 thanks. Maia
was a major co nt ributor to the sue·
eessf ul Introduction of an RF I b ill in
thIS year's session of the Texas legis
lature. The RFI bill's introduc tion
followed withdrawal of a measure that
would have set criminal penalties on
interference eases, strictly from t he
ham's or CBer's po int of view. The
new bill wou ld fo rce the installation
of interference filte rs on TV sets at
t he dea ler level. and place e ither a
$100 fine or actual damages (which·
ever is greilter) for interference caused
by the lack of a filter. BUI the Texas
amateurs and their suppor ters did not
stop t here . A section was added 10 the
bill suspending nor~1 legislative
procedures to allow lor early action
i1nd an immediate et tectwe date for
the new law upon passage!

The CB problem in Australia has
become so bad tha t the state police
can stop and search any vehiCle
suspected of carrying illegal 27 MHz
equipment. All amateurs in Australia
are adVIsed by Af1I8tew Radio maga
zine to carry their li cense or a photo
cop y of it with lhem. It is a lso
requi red that they carry their lieen$E!
renewal cert ificate and , log book.
Amateurs are further instructed to
remove their mobile gear if they lend
their car to spouses or friends, so the
driver does not get booked for illegal
PQSSe1;sion of rad io transmitting gear.

In " Briefs" in the May issue (page
40 ). an item appears which gi~es a
false impression of the facts . It says,
n A licensed amateur ". was fined
$100 .. . for inadvertent jamming of
rad io and TV shows , . , for which he
could have been fined a maxim um of
S1600."

The facts are that damages of S25
each were awarded to fou r neighbors
who had sued the user of a CB stat ion
for S400 dam/l9ll'S eaeh because. for
abo u t a year, despite repeated
compl,in t. their ritdio and TV recep
tion had been marred by a " strange
voice" which intruded "ar , n hours of
the day and evening."

In Canada. the Ritd io Regulat ions
still forbid the use 01 CB for "trans
missions of a fri\/Dlous nature" and "a
communication used in itself as a
diverslonarv or recrea tional activity,"
but in fact these prohibitions are not
enfo rced . But another provision says,
"no station . , ,shall be operated so as
to cause interference to any licensed
radio stat ion or , private rece iving
station." The sefl$ible ham or CSer
,)flerates his ge.il r wilh d iscretion,
knowing that there is a fine and
debitable line between his right to
operate and the right of his neighbo rs
to enjoy their listeni ng 'nd viewin g.

The court ease which ended in the
judgment against the CSer was argued
around the pr inciple that the exercise
of an act of ownership ;5 subject to
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the exercise of the same right for
neighboring owners, It was fou nd that
"the owner of suth a device is
responSIble for its injudicious use if
such use causes inconvenience to
others- The theory of misuse of right
must be app lied here. The tact that
one exercises a right does not mean
that one may thoughtlessly , albeit
without malice, interfere with others
in the exercise of their rights ."

Another inte rest ing reference is to
the possiblity of high pass filter
protection on the TV sets. " It is false
to claim that the owners of television
sets should provide thei r $e IS with
special filters. since the use of a
television set is not Il!'l)Ulated to t he
same extent as that of a CS device.
Thus, tne intangible dafT'lilge$ incu rred
by the appl icant must no t be given
any leu v.ei!tlt beca use he d id not
provide his own televiSion set with
special filt ers." Tha nks to VE7BS.

We've heard about the ATV mad·
ness sweeping the country, but th ings
are c learly getting out of hand!
Cons ider the proposa l of some Bal ti·
more (MOl ATVers, as publ ished
tongue- in-<:heek in The Milliwart,
bulletin of the Balt imore Radio
Amateur Television Society (BRATSl.
" Have you noticed that most com
mefcial TV stations stOp t"nsmining
at night? Apparent ly they are not
interested in using their SPtCtrum 24
hou" , d, y, Ten you wNt. When
t hey go off, allow the hams to trans
mit ATV on those unused th,nnels
Betcha dollars to donuts ATV woul d
fill up those unused channels fllit and
atHltt mere viewers than those moldy
a!l ·night movies. BRATS hereby
announces its preliminary plan for
channel 11 input, channel 2 output,
ATV repeater fo r Baltimore." Thanks
to K3SVC.

The Amateur Radio News Service
was founded many yea" ago as a
result of a need for the exchange of
idees among and between those rad io
amateurs concerned with club I'leWS

letters and public relations. In the
newsletter field. ARNS at tempts to
COYer all aspects of producing and
mailing a club paper. To one entering
the field it soon becomes evident that
producing a club paper is somewhat of
a unique process. primarily because

standard pract ices of printing will nOI
necessarily apply. The publisher
seldom has equipment available II'ld in
many eases must operate withoYt any
equipment at aliI Few dub paper
editors have had any experience in the
field It has been demonstrated that ,
t hrough inl or mat ion available through
the Amateur Radio News Service, a
new paper edi tor can easi ly surmount
many of the problems in~olved in
producing a club paper.

The monthly publication, The
ARNS Bulletin , contains in each issue
helpfut hints for producing the paper.
Currently each issue contains an
installment of the booklet " The Club
Paper: ' bringing the publication up 10

date. These installments co...,.. all
aspects of producing a dub paper,
fro m the origin of the text to fi", lIy
plating t he paptr'S in t he mail. When
completed, each member will rece iw a
"'I'y.

ARNS nu mbers among its members
many professionals possessing ex
pertise in almost any sub ject of pre
ducing a paper. Thus the newcomer
has access to a recognized expert who
can answer almost any question rela
tive to producing a club paper. Be
cause of the improvement in the club
paper and since the editor has access
to continuing info rmat ion, most clubs
pay the nomi",1 cost of the editor 's
membership in the Amateur Rad io
News Service,

In the Publ ic Relations fie ld the
Amateur Radio News ServiOll en
deavors to cowr suggestions for oper·
at ing in the public relations field,
including types of items to be sub

mitted to the media. Again, ARNS has
among its members many who &fe
professional public relations individ·
ua!s, and each member has access to
information available from them.

The Amateur Radio News Service
has members in many foreign ecco
tries. II is a service for amateur radio
editors and does not issue "news"
items as such . However, each issue of
The ARNS Bulletin contains quotes
from other club paper1 which can be
copied for use in any club paper,
Thanks to W9MOl and WA3HEN.

For thost interested in build ing the
TV game cfrcuit presented in the Oct. ,
1976, issue of 73 (" Hey , look What
My Daddy Built!"], and haw either
had trouble finding the AY':~·B500·1

chip o r did not want to $pring for the
S35, we have good news! Poly Paks
now has the chip listed on the front
page of its newest (22 11 catalog. for
$14.95. We thought th is mi!tlt ma~
some of you happy. - WB lASl.

Hams have come up with some
ingenious uses for beeps. llMARC,
the long Island Mobile Amateur
Radio Club, uses a beep to tell you
when you haw paused long enough
between transmissions for the mao
chine to recycle. When you hear the
beep, start tal king.

Va ncouver's VE7RPT machine
beeps users when their regular power
has ceased and emergency ballery
power is being used Daw Williams
VE7MQ says that the battery supply
gives full e rnet gellCV capabilities, but
only for a f inite du rat ion. " If the beep
tone is on," he writes in the British
CoIumbiil FM Communicarion Asso
ciarion Bulletin, "please be exceed
ingly brief, or better yet, limit your
U$E! to emergency traffic."

The Miami Valley FM Asso<:iation
FM Scanner recoets that thei r O4f64
machine emits a double beep if an
emergency is in progr~s_ Monitoring
stations are instructed t o stand by and
listen when the double beep is heard.
Net control will then ask for check· ins
if needed.

A wide are. communicat ions
system. whith has received FCC
authorizat ion, will tor'Isist of 6 or 7
strategically located repeater stations
CilPable of retransmitt ing signals from
_ak stations. such as HTs, through·
out the 30,000 square mile area
around Kansas City. Each of the
linked repeaters can be tone Of carrier
accessed as desired by the control
operator, The repeaters may also be
operated independently without Inter
ference between terminals . A complax
set of commands will be given by the
headquarters communications center
(W0SHQl. which can monitor traffic
on each repeater . A minicomputer,
10000ted at headquarters, controls the
entire system.

The Associll ion of Saint's O'Iurth
Radio Amateurs. headquartered in
Independence MO, says that the
system is the only one outside of the
western US to have such a large
coverage area. MoUtltain-bMed te
peaters in the west easily provide 200
mile coverage, while pl,ins states have
no such height advantage.

Congratulations are in order to the
Cuyahoga ARS of Cleveland OH. alter
providing assistance to the local
American Cancer Society dur ing its
annual fund drive. Mobile stations
were provided by the lota l club,
wilose members del ivered 365 cubic
feet of liter'ture Ifld info rmatiQrl,1
packets to zone Clptains for d istri·
bution throughout Cuyahoga County.
Th irteen lotals part icipated, along
with a prospect ive amateur (a security
guard at the Cancer Society I'leacj.
quarters bui ldingl who gaw up a day
off to join the hams! Thanks to
WA8GEO.



Weve just made the impossible...
a professional 3~ digit DMM Kit for less than $60.

The Sabtrontcs Model 2000 is an impossible $59.95!
And that p ric e still includes phenomenal accuracy, range
and professional features.

This all -new bench/portable multimeter. reading to
:!: 1999, has a basic accuracy of 0 .1% :!: 1 d ig it. and has
five functions g iving 28 ranges, 100% overrange and
overload protection. So you know it' s no toy!

Besides, whattoys are as automatic as the 2000? With
automatic overrange indication, automatic polarity,
even automatic zeroing!

'retthe 2000 is easy to assem ble. We send you all the
part s you need, even the high-impact case. We also send
you c lear, step-by-step assembly instructions,

So you end up with a professiona l quality 3V2 dig it
DMM for the unheard-of pric e of less than $60. From
Sabtromcs. specialists in digital technology, And
manutacturers of the impossible.

Order yours today !

PO. Bo" 6 <468:3

GUARANTEE:

Our guarantee to you; exam ine the 2000
DMM kit for 10 days. If you're not sa tisf ied,
return it unassembled for a full refund of
purchase pric e.

SPECIFICATIONS;

DC volts In 5 ranges: 100~V 10 l 000V.
AC volts 10 5 ranges: l00~V to 1000V
DC current in 6 ranges: l OnA to 2A.
AC current in 6 ranges: 1OnA to 2A
Resistance in 6 ranges: 1() to 20M!!
Input Imped ance. lOM{l
Disp lay: 9mm (.36") LED.
Power requuements: 4 5 VOC 10 6 .5 VOC
(4 "C" cells - not includ ed).
Size: 8"W x6 .5 "0 x 3 O"H.
(203W x 1650 x 76H mm).

O allas, Te,,_ 7~206 (21 41369·7310

r- - ---------------------,
I To: Sabtronics International , Inc . I
I P.O. Box 64683, Dallas, TX 75206 II Please send me Sabtrorucs Model 2000 DMM kit(s) at I
I $5995 each , subtotal I
I Shipping and Handling. $3,50 per umt" subtotal I
I Texas Residents Add Sales Tax I,
I TOTAL enclosed I
I N_ I
I I
I Street Address I
I I
I C,ty I
I State Zip I
I I
I "USA only Canada, $4 ,50, All Other Countries. $9,00 I
~----------------------~



CA L EN ~A ~
ORP - Summer - Contest
ARRl Straight Key Night
IARU Rad iosport Otampionship
Apollo II 8th Anniversary Contest
1 (1. 10 Net Summer 000 Party
CW County Hunters Contest
New Jersey 0 00 Party
Worldwi de SA RTG RTTY Contest
CAN·AM Championship Contest
All Asian Phone Contest
Washington Slate eSQ Party
ARRL VHF esc Party
Delta aso Party

Open CO Party - CW
Open CD Party ~ PIlone
Mani toba 050 Party
ARRl S-epstakllS - CW
IPA Contest
OK OX Contest
ARRl S~takes- Phone
WWOXA International CW Corltest
All Aust ria Contest
ARRl 160 Meter Contest
TOPS CW Contest
ARRl 10 Meter Contest

~~ESU LTS
RESULTS OF THE TEN·T EN INT ERNAT IONAL

NET WINTER OSO PARTY

WA 1UAO 323/610 VE20Z0 78/ 109
WA1 STR 304 /566 VE2Xl 30153

K9EGA12 398 1729 ··VE3AHN 152/223
WB2MAN 248/461

VE4VV 711136
K3lYW 478/872 VE4UO 7/1 2
W3 RJ 240/434

VE68CC 13/23
W4MNZ 491/942
WB4C HK 401 1748 VE7CN Y 181 /326

VE7 0H E 121/217
WASJOU 560/ 1029
WB5EHF 456/860 HP1GO 175/334

WA6UZA 376/6 98 l U7FAG 287/531
WA6NAU 289/520 CE3EZ 266/480

K7PXI 345/6 50 VK4JP 581119
WA7BPF 2991S53 VK4AMO 54179

W88FAG 456/835 JA3XOG "no
W8DMY 2941S" JA9NGS 47179

"W9NIN 315/586 ··Multi-(lperatOf station_
WA91XF 206/393
W9BPU 208/392 Ten·Ten Net Olapters:

Southern New England 761 4 /14.426
WB9ClHV 710f1308 Gateway (Missouri) 5683111 ,010
WBIICE I 396n33 Cincinnati Area

Ten T uners 49 2(){9,374
KH61AA 435m 16 Colorado 3316/6,251
KH61lF 374/665 Bay Area (Cal.) 3242/6, 137

Editor:
RObert Baker WB2GFE
15 Windwr Dr.
Arco NJ 08004

Official logs, cl1e'ck sh,*,ts, and
summary sheen for the CAN·AM
Championship Contest may be ob
tained from CANAOX, Bo~ 717,
Station 0, Toronto , Ontario M4T
2N7, Canada. Include a lar~ SASE
lor samples. Full rules for this contest
will appear in the ne~t i$$Ue'

ORP SUMM ER CONT EST
Starts: 1500 GMT
Saturday, July 2
Ends: 1500 GMT
Sunday. July 3

The conleSt is organized by the Ol
Activity Group.CW. Work 15 hours
ma~imum during the 24 hour contest
period, with no more lhan two p ....w
periods.. Select up to 5 bands from
160 to 10 meters. Gtnefal call is "CO
ORP TEST." A stll1ion is nol handi·
capped if OONXO control WId VFO
control are used on the same band or
the inpul power of a commercial rig is
reduced to below 2.5 Watts. ORO
stations - same rules, but WIIOrk only
ORP stations and sign ".. .lORO";
scoring is the same.
EXCHANGE;

RST, QSO number, and input 11 to
91. Add "x" if transminer is CO or
VXO controlled. E~ample - 579
OOO/B~.

SCORING:
QSOs with all stations are valid

unless runnin9 ORO; then only OSOs
wit h QRP stations count. Contacts
with your own country count 1 point,
own continent · 2 points. OX • 3
points, and score 3 addi tional poin ts
for a OSO with ano ther OR P station.
Score add it ional handicap s as fo llows:
1 han dica p point for each stat ion

July 2·3
July 4
July 9 ·10
J uly 16.17
July 16. 17
July 23-25
Aug2G-2 1
Aug 2()·21
Aug2G-22
Aug 27·28
ser to.u
Sept 10·11
Sept 24 ·25
0." 1
Oct 1&.16
Oct 15-17
Nov 5-6
Nov 12·13
Nov 13
Nov 19·2()
Nov 19-20
Nov 19 ·20
D&c 3·4
Dec 3·4
Dec 10 ·11

14

using below 3.5 Watts input or crystal
con trolled transmitter. Ma~imum

handicap is 4 for any 000. Both
stations mul1iply 000 points times
the handicap points plus one 1000 pts
~ 5 ma~1 to find total QSO poi nts for
that contact. Multipliers are as
lollows: 0'Ml continent · 1, OX • 2
points per band and ccuntrv ac
cording to latest DXCC list, but can
areil$ in JA. PY, VE, VK, W. and ZS
count extra. Fina l score is tot al OSO
points lincluding handicap pts) t imes
the total multiplier.
ENTRIES:

Send entry including a "mini-loy"
to Hartmu1 Weber DJ7ST, 0 ·3201
Holle, Kleine Ohe 5, Fed. Rep. of
Germany.~ should be postmarked
no later than Feh 15.

ARRl STRAIGHT KEY NIGHT
Complete rules in June issue of

QST!
If similar to last year, starts 0 100

GMT July 3rd and ends 0700 GMT
July 4th. Send "SKN" instead of
"RST" during OSOS to identify
contest stations. Try 60 to eo kHz up
from bottom edge of the band. After
contest period, send a list 0 1 caus of
the stations contacted du ring the
contest period plus your vo te for the
best fist heard. All entries should be
addressed to ARR l, 225 Main St.,
Newington CT 061 11.

APOllO II 8th
ANNIVERSARY CONTEST

July 16 to 17
6 pm to 9 p m local t ime

Use all VHF / UHF bands, a ll modes
- e xcept repeaters!

Power classes as follows: Class I 
100 to 300 Watts input; Class II - 25
to 100; Class 111 - 5 to 25; Class IV 
1 10 S. Special XYL class - any po_
permitted. Club class - alJJregated
scores.
SCORING:

Each completed contac1 eouets 2
poi nts. Same station may be reworked
on different mode and/or band for
addilional 2 poinl scores. Each
different lip code worked will count
as 1 multiplier; like lip codes worked
will nol be counted as a multiplier.
A WA RDS/ ENTRIES:

Trophy plaque to hi!tlest score in
each power cress and XYl and Club
classes.. Space Net certificates to
second and third plilQ!S in all dasses..
All logs to be postmarked no later
than Aug. 10. 1977, to: VH F Space
Center, Bo~ 15, Sumterville Fl
3358.

TEN-TEN INTE RNATI ONAL
NET SUMMER 050 PARTY

Starts: 0000 GMT July 16
Ends: 2400 GMT July 17

The contest is open to all amateurs,
but only members are eligible for
awards. All contacts must be made o n
10 meters, but any mode may be

used.
EXCHA NGE:

Name, QTH. and 10- 10 number .
SCORING:

Score 1 point per contact and add 1
poi nt if with a 10-10 member lma~. 2
pts per 050). Give name of your
chapter for chapler credit.
AWARDS_·

l st and 2nd place tel'"tificates for
each US Oist, KH6, Kl7, VE districU.
Central America and Caribbean, South
America, Europe, Africa and South
Atlant ic , Asia and Nonh Pacific,
Australia·New Zealand and South
Pacific.
ENTRIES:

Members only send logs to Grac:e
Dunlap K5MRUto, Box 13, Rand CO
80473 no later than Aug. 31, 1977.
Results will be published in the Fall
Bulletin. Special certificates for all CN
scores and if 10 or more logs are
received from NOIIice members.

CW CO UNTY HUNTERS
CONTE ST

Starts: 0000 GMT July 23
Ends: 0600 GMT July 25

The CW County Hunters Net inviles
all amateurs to participate in the 19 77
ON Contest with all mobile and



Lookcloselyat the new MT·3000A.
You've never seen anything like it.

DenT ron decided to rethink the tuner and what its to
tal capabilities should be.

The MT·3000A is a capsulized solution to many prob
lems. It incorporates 4 unique features to give you the
most versatile antenna tuner ever built.

First. as a fugged antenna tuner the MT-3000A easily
handles a full 3KW pep. It is continuous tuning 1.8-30mc.
It matches everything between 160 and 10 meters.

Second, the MT·3000A has built-in dual watt meters.

Th ird. it has a built-in 50 ohm dummy load for proper
exciter adjustment.

Fourth. the antenna selector swi t ch ; (a ) enables you
to by-pass the tuner direct; (b) select the dummy load or 5
other antenna systems, including random wire or balanced
feed.

h co at z I n of t e ~-300,OA (5Y2" a 14"
x '"14") lm s, I ev<vu ion~ty. Comb! e: t'fiat with its four
buitt.In at fles and fYe'te sure ou')1 agree that the MT
3000A s one of U1i most tnnovetr nd exciting instru
ments otfer lor amateur use.

At $349.50 the M'f·3000A is not inexpensive. But
it is less than you'd expect to pay for each of these accesso
ries separately.

As unique as this tuner is, there are many things it
shares with all DenTron products. It is built with the same
meticulous attention to detail and American craftsmanship
that is synonymous with DenTron.

After seeing the outstanding MT·3000A, wouldn't you
rather have your problems solved by DenTron?

'n-.~JPV" 2l()O E.Mop.... Po1<""""LJt:II. 'I \,I~ TwnstlurO ooe 44087
RadIO Co Inc (2l6)A25-J173



portable operation in less active
count ies welcomed and en couraged.
General ca ll "CO CH." Stat ions may
be worked 00Cl! per band and 1Il}iI in if
the sU lion has changed counti!!$.
Po rtable/mobi le S1ations chanying
counties du ring the contest may

repeal coMacU fo ' asa point$.
SU tio1'l$ on county line'$ gi~ and
receive only one n umber per osa but
count each coun ty fo r a multiplier.
EXCHA NGE:

OSO number, category (P • pert ..

bill, M • mobilel, RST, S1a te-proyince
country, and county (for US $Iat ioll$l.
FREQUENCIES:

3575, 70SS, 14070, 21070 , 2807n
SCORING:

as<X with Iixed station count 1
point, port able/mob ile stations • 3
pta: mu lt ip ly OSO points t imes

n umber of US count ies WOl" ked.
Mobiles/porta bles calcula te the ir score
on the bas is of tota l contacts within a
state.

AWA RDS:
Ce r t ificates awarded in t hree

categories: F - H i~est filCed o r fi lCed
portable in each SUIte, p rovince, and
count ry with 1,(x)() Of" m:lre points; P
- Highest: S1ation operating portable
lnol norma l point 01 operat ion! with
1,000 or more points; M - Highel\
mobile in each state operating from 3
o r more count ies with a minimum 01
10 OSOS per county.

Trophies to highest sin91e operator
sta tion in categor ies P and M.
Additiona l awards where deemed
appropriate.

ENTRIES:

Logs must sho w category, date/
ti me in GMT, stat ion wo rked ,
exchanqes. band, OSO p ts, lo cat ion,
and claimed score. AU entries with
100 or more OSCs must im::lude iI

t;hed: sheet o f count ies worked or be
disqual ilied fro m rece iv ing awards.
End ose large SASE il rn ul ts desired.
Logs must be postmarked by Sept. 1
and sent to: ON County Huntef1i Net,.
c/o Jeffrey P. Bechner W9MSE, 673
Bruoe St. , Fond d u Lac WI 5493&.

T ENTH ANNIVERSARY
JERUSALEM AWARD

The Jerusalem Award Committee
announces the creation of a new
certif icate to commemorate the tenth
anniversary of t he unificalion of
Jerusalem. The ceni licate will be

made available to bo th amateu rs and
SWLs. To qualify, cc nteet 8 amateur
sta tions in Israe l, with at least 3 of
them located in Jerusalem, the capi tal.
All contacts must be made in the ye..
1977 ! Have log !'Iltrin ceni fied by
another rad io ama leur and send log
extracts along with 10 IRCs to:
Jerusalem Award, PO Box 4079.
Jerusalem 9 1040, Israel.

Also of no te: The requ irements fOl"
the req.Jlar Jerusa lem award have been
changed to req uire contacts with B
stat ions in Israel. with 3 in Jerusa lem.
The address is the sa me 3$ shown
above.

IARU RAO IOSPORT
CHAMPIONSH IP

Complete rules in the June ' 77 issue
of aST!

Orbits desi'7lated " X" are c losed to general use. "ED" are lor educational
use. " BT N" o rbits contain news b ulletins_ "Q" o rbits have a ten Watt erp limit.
"L" ind icates link orbit. " N" or "S" ind icates th at Osca r 6 is avai lab le only on
northbound or southboun d passes. Satell ites are not availab le to user, on " NA"
days.

The listed data tells you the time and place OSCA R crosses th e equato r in an
ascending orbit for the first time each day. To calculate successive o rbits, ma ke
a list of the first orbit nu mber and the nelCt twelve orbits for th at da y. list the
ti me o f t he lirst orbit. Each successive orbit is 115 minutes later (two hours less
five minutes). The cha rt gives the long itu de of t he first crossing. Add 29 ' for
each succeeding orbit. Whe n OSCAR is ascending on the other side o f the
V'Io<lrld, it will descen d over vou . To find the equator ial descending longitude,
subtrac t 166 de'}'ee5 from the ascending longitude. To find the t ime it passes
the non h pole, add 29 minutes to the time it passes. th e equator. You should be
able to bea r OSCAR when it is with in 4 &degrees o f you. The easiest way t o do
th is is to take a globe an d (taw a circ le with a radius o f 2480 mi les (4000

kilometers! lrom the home OTH. If it passes r iltt t overhead, you should be able
to hear it fOl" abou t 24 miflUln total. OSCA R will pass an imaginary line drawn
from San Franc isco to NOI"folk about 12 miflUtn after pass ing the equato r.
Add about a minute 101" eech 200 miles that you li~ nonh o f this line. If
OSCAR passes 15 degrees Irom you, add another minute ; at 30 degrees, three
minutes; at 45 degrees, ten minu tes.

Oscar Orbits
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O SC AR 6 : In p ut
145_90-1 46.00 MHz; Output
29.45- 29.&5 MHz; Tflemetry
beacon al 29.4& MHz.
OSCAR 7 Mode A: Inp ut

145.85-14&.95 MHz; Output
29,40-29.&0 MHz.
MOde B : Inp ut
432.12&-43 2.175 MHz; Out ·
put 14&.925-145.9 7&MHz.

Corrections

Tracking
the Hamburglar

Thank you very much for print ing
my crystal checker circuit on page
164 of the April. 1977 , issue o f your
great magazine. There is only one
small error in the schematic. Due to a
m'$print (I hoPfl, the traonsistOl" pan
number reads s0011. It should be
500 11. I th ink that whoever builds
the circui t will understand the error.

John Maio; W04CEA
Springf ield VA

I have had considerable mail
response on my artic le that was in t he
May, 1977, i$Sue o f 73, " AII- Elec·
t rcr uc SE LCAl. " I have one t hing to
say : "These hams who are supposed
to be dummies can really pick out t he
errors." It has been brought to my
attent ion t hat all the 5 volt po wer
lead s to the 7473 flip- flo ps have been
reversed. That would be IC1, 2, 3, 4
and 5. Also. 0 1 and 02 have been
labeled incorrectly - the y should be
reversed. These are all my errors; I

16

should haw cau~t t hem but d id noL
You did make one error, and that is
that res iSior R3, ....... ich goes to the
COllector of the 2N706 and got its
base d riven n-om input 15, should also
be connected to t he venica l line that
goes past it on the ri~t-hand side (10
the man ual reset button l.

A. Sperduti WB2MPZ
Hamburg NY

My apologies to those people ......0
have had problems with the " NASA
type Beeper" in th e January 19 77
issue. The value o f C5 ...... idt deter
mines the tone 01 the beep should be
.01 uF instead of the .001 called fo r.
The .001 produces a bee p o f aro und
10 k Hz - high enough that most
people thoUllht t hat t he ci rcuit was
not working at all. With t his change, a
1 kHz tone is produced.

Also, in Fig. 2, the wound pin of
Ul is labeled GNO but not con nect ed
10 wound, ...... ic h it, of course, should

be. Fig. 1 is correct 85 shown.
Bob Shattuck WB3GCP

Gillett PA

This note is to advise you that
tbere is an errcr in thf IelCt that
accompanies the ci rcuit I sent you fOl"
the Circuiu 2 section o f 73 which
appea red in the April , 1977 issue,
page 164. The schematic is correct as
printed, bu t the fuse rating should be
less than the curren t rat ing of the
SCA. This is so that t he fuse will blow
before the ra ting of the SCR is e lC
ceeded. If the SCR's rat ing was ex
ceeded, the SCR 'M)uld be destroyed,

RIPPED OF F; In Jersey City NJ,
Rl!1jency HR-212 =24 0 1&29 with
34-94 . 52-52, 28-BB, 73 -73 , 37 -97,
31 -91, 94-9 4, 58-58 and 55-5S.

of course.
I thoulttt that you would like to be

advised of t his erro r. Thank you.

Paul Hutm WBSCLF
s....n Mile OH

I was very pleased to lee my ci rcuit
published in the April issue of 73.
Holllll."o'l'r, I must point OU t I miSlake .
The 4 70 k resist or o n the output o f
the op amp in ser ies with the bipolar
LEO is incorrect. The value whidt I
o riginally used was 470 Ohm,.

Midlael Black VE2BVW
Montrea l, Quebec

Duplex transmit an d reoeive. Jack
Sm ith WB2COL. &3 Orange Ave.,
Staten Island NY 10302.



...an accepted and prove erformer
• Phase lock-loop (PLl) osci llator ci rc uit m inim izes

unwanted spurious responses .
• Hybrid Digital Frequency Presentat ion.
• Advanced Sotld-state design...only 3 tubes.
• Built-in AC and 12 VDC power supplies.
• CW filter standard equipment.. .no t an accessory .
• Rugged 6146-8 f inal amplif ier tubes .
• Cooling fan standard equt pment .r. not an accessory.
• H igh performance noise-b lanker is standard

equi pment .. .not an acces sory.
• Bui l t-in VOX and semi -break in CW keyi ng .
• Crys tal Cal ibrat or and WWV receiving capabi lity.
• Microphone provided .
• Dual All contro l all ows both broad and narrow

tuning .
• All band 80 th rough 10 meter coverage.

• Mult i-mode USB. LSB, CW and AM operation.
• Extraord inary receiver sens itivity (.3u S I N 10 db)

and oscillator stability (100 Hz 30 min. after warm-up)
• Fixed channel crystal control on two available

positions.
• RF Attenuator .
• Adjustable Ale act ion .
• Phone patch in and out jacks.
• Sepa rate PTT jack for foot swi tch .
• Bu ilt-in speaker.
• The TEM PO 2020. ..$759.00 .
• Model 8120 external speaker... $29.95. Model 8010

rem ote VFO ...$139.00.

Send lor oescrtot rve information o n th is f ine new transceiver,
or on the time proven Tempo ONE transceiver wh ich
conti nues to otter rel iable , low cost performance .

Henr/Radio
11 240 W.Olym pic Blvd.,los Angeles. Cali f. 90064 213/ 477 ·6701
931 N. Euchd , Allaheim, Calif. 92801 714/772 ·9200
Butler, Missouri 64730 816/679·3127

' "cn I.~/KI to <III.1t . ,,"". , o>ol,C.



IRISQUE1 -----

o.eck our n~w " R TTY LOOP"
column for beginning in fo, G,..gg. _
Ed.

basic t hat they offer virtually no
concrete intoemauon, or so technica l
as to be above my head. I guess I'm
referr ing specifically 10 RTTY and
SST V . Many e"cellent articles
regard ing other areas have iIPlX'ill"ed.
How about some intro artic les or even
a series for guyS li ke me7

You get input to your magal ine
from people like me who take the
time to write . But what about all the
other "sileol" pens out there? Have
you ever considered printmg a
det ach able survey in an issue of 73? I
think there are a lot of guys out there
who wou ld like (0 see so me really
pract ical articles, e.q., how to build a
steel tower uling readily available
materials. beam construct ion, etc .

I've been templed 10 write a couple
m'f5elf, but don't really know how to
go about gett ing lhem published So
much for my cri ticisms. Regarding
yours (01 the ARRLl , I think th<lt
while at t imes it is outspoken and
unfounded, it Is flOCes1,ary . The ARRL
could use some changes, and someone
has to speak out. As an ARR L
member, I can't recall them asking me
if il was OK to build that new wing on
t heir b uild ing. Perhilps the funds
cou ld have been put to better use
e lsewhere.

Maybe you don't agree with some
of my ideal. but I thin k u is
important that you get as much
feedback about 73 and amateur rad io
as possible. And ser iously, have you
ever coreroeed starting iln or9ilni ·
lat ion analogoul to the ARRL?

Gr'99 Corsello W83CDK
Pittsbur9h PA

A great deal has been pu b lished in
73 and several other amateur maga
l ines concerning impro pe r operation,
qoestionable conduct, and risque
comments on the ham bands.
However, a major problem has been
i!JlOfed, o r forgotten .

I have been a ham for almost <I

decade, and have heard just about
evervthing on the bands, inc luding iil

favorite 171 stat,on in Newington CT,
which chases to jump right on the
We-st Virginia phone net , the night
following Ihe disaster in tha t area,
only to announce, over the net
control, that the frequency, 3990
k Hz, WilS iln emergency freq uency ,
T h is IS almost minor, t hough,
compared with the problem of
prospective hams being driven away
by the "ham in a rut ," Such operators
consist of people like one I spoke with
on the air lhe Other n ight. who kepi
referr ing to " _" (" _ are studying
lor our doctorate . .. we have been
licensed tor f iheen years," and so on).
I honestly believed that the per10n
with him (h is wifel was also a ham,
and was al10 study ing for a doctorate .
He sounded upset when t congrat
ulated h im and his wife on the ir
achievement, as he must have thought
eve ryone kflew that "we" means " I".

THE AVERAGE1 1
t have been fead ing your magaline

lo r about a year now, and overall I am
very pleased with it. The articles are
breed in scope and ca ter to many
var ied interests. However , from my
own pomt o f view, perhaps I can oller
some const ructive cri ticism.

I consider myself 10 be typical of
the "average" ham. My sts uon is
fa irly modest , and I operate SSB and
CW, although I do have a desire 10
branch out into oth"" areas. The
trouble 's. I really haven 't seen the
type of inu oductory art icles In 73
that are both intormauve and easy to
read. The art icles I have seen are
either at one extreme or the other : so

port io n and see how much really good
CW you can find. Sure, there's a lot o f
speed, improper spacing or none at all,
and EI and RI sen t like Fl. CW il
nothing to be ashamed of - it was the
beginning of amateur radio.

The benefit of properly conducted
code and lheory cresses. alOf19 with
good study material, canl1(lt be over·
emphasized The 73 code tapes and
study guides are exceuent. whether
you are just starting out or are
planning to upgrade yo ur license.

I would like to e"plilin whilt a
Canadia n amateu r has to do 10 get his
first license. First of all, the re are o nly
two classes: Amateur and Advanced .
The lirst item is the follo wing seven
d iagrams (11 an AM and CW amateur
receiYi!r ; 121 an AM and CW amateur
transrmtter; (31 a full wave tube type
or solid stale power supply and
necessaory liIt""l; 141 an overmodu·
lalion ind icator; (51 a series or pariililel
w3Vf! trap; 161 a frequency meilSUflng

device (100 kHl crvstal cal ibrator) ;
and (7) II key clic k f ilter. A pass mark
of 50% on diagrams is required. The
theory e"am consists of 50 Questions.
25 on theory and 25 on rules and
re<]ula tions. There afe 4 different
e xams for those who write in grOU l-lS,
so the person besid e you will get a
different exem. The pass mark on
theory e xam is 70%. Many of the
Questions on our first e" am appear on
your Advanced or e "lra class e"am .
The code exam is 10 wpm on bolh
send and receive, and lasts for Ihree
minutes . The pass marl<. is l OCI'!'.

Our first license a llows us to go on
any portion of any of tile HF amateur
bands, bul with CN privi lege'S only.
We are allowed lIOice on 6m and
above. After si" months we may apply
fo r a 10m voice endorsement. but we
must send in our logbook so Ihat the
DOC can be sure we have enough
hours logged before it is eoorovec

Before we are allowed to write the
Advan ced exam, we must have held
the f irst license fo r at least one year.
The Advanced consists of a more
stringent Iheory exam and a 15 wpm
code e"am (both send and rece ive,
again for three minutes!.

Power limits are 10lXl WatlS input
for both c lasses. but on 160 and 432
there is considerably less alloowd.

Garry Miller VE6 AKW
Reddiff, AtbfiU
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HIGH STAN DARDS

John Trent KL7 DO

until the year 2000.
In t his Docket No . 2027 1, the

Amat eur Service is marked Ior a
reduct ion o f its 15 meter allocat ion
by 250 kHz shaved olf th e t op of this
band and rea llocated to the Marit iIT\{'
Mobile Service. This is a significant
loss of Irequencies not ent,rely offset
by proposing the addition 01 50 kHz
to the bottom 01 the 20 and 40 mel""
bands and the establishment ot 160 to
190 kHl low Irequency band lor
amateurs..

For more than a decade, the 11.300
10 11.325 MHl section has been
observed by me. I have noted Quite
limited use 01 Ihese frequenc,es by the
Aeronautical Mobile (Rl Service. On a
n ightly basis, unlicensed Ch inese
l ish ,ng boats with SpUriOUS A·l
emission use the 11. 300 to 11.325
MHl frequencies fo r navigation and
commercialfish catch info rmat ion.

Insertion of a vaccine type active
amaleur on verv low power will serve
10 develop Ihousands 01 inlrud""
walcher\ to assu re the band punty for
pnmarv use by AeronaullCal Mobile
Service.

First of all. I would like to congrat
ulale you fo r the fine e fforts that yo u
have PUt into amateur rad io and also
73 Magazine. I do not alwa ys agree
with you, nor do I enjo y computer
art icles, bUI .1 is impossible to pleilse
all of us

Being trom Canada. perhaps it is
_ong for me 10 cruscue the FCC
license standards. but I feel il il_00g
10 keep lowering tile high st¥ldards of
<ilmateur radio to accommodate a
small group of lazy individuals who
cannot be bothered to pul forth a
reasonable amount o f time and effort
to become amateurs, I fo r one am not
againsl a Novice class license, as il
provides valuable on·the·air expert
ence, but I do 1f)(!1 tha t the present
co de ilnd theory tests are too relaxed
(with the recent power increases). If
the presenl trend continues, all we
will gel out of th is is a glorified
Citizenl Band, which I am sure no
serious amateur ever wanlS to see . The
present rules which a llow iii pef10n 10
go from Noyice to Extra class ,n
almost no t"''Ie at all are wrong. as a
lo t of e"lra sludying does 11(11 make
up for ti me tested e"per.ence.

The majorI ty 01 amateurl are far
too eager 10 get o nt o vOICe. Anyone
can learn how to talk into a mike. It 's
done every day by common people,
but it takes a good amateur to become
prolicient in CWo Tune across the CW
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HARMONY

NOT SURE
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Last year I saw an article in your
magazine II think il was yo ur
n'laQill ine, but I'm 001 $lIre l w hich
interested me very much, but I have
fOfgGUer1 what i t was. I _Ole the
name of the article in my notebook
alter I had read it, bul I have lost the
notebook.

I have also IoSI the rT1a9Uine which
the anicle _s in. Will yOlJ pleB Sie send
me another copy ollhe fTIil9iIzine, il it
was your magazine?

Wayne Schuler EP2US
Tehrllll Iran

P.S. Keep u p t he good .....ark ...
whatever it is you do.

John P. Trent KL7DG
Anchorage AK

I am p roposing shared use of
11.300 to 11 .3 25 MH l by very low
power A-l emission only for the
Amateur Radio Service with the
Aeronautical Mobile Service o n a
shared non-interference bas is, wor ld
wide.

Power limit for lhe Amateur Rad io
Service would be 5 Watts input. Th is
would prO\l ide better than 15 dB
protection in all areas of the world.

This prcposa t has been prepared in
.. original and 19 copies in response
to Docket No. 2027 1 da ted 6
December 1976 wh ich treats
WARC-79 allocations wit h the binding
effect of treaty to signatory countries

I harmonize with your Februarv
1917 73 editorial. But I cannot sing.
SO I yodel. I am teart hurt over the
ARR L OS T forma t, monstrosIty
advertisements, mIniscule matte r of
d irect interest to me lIicensed since
1935 - W6MMZ and KL7DG only
calls - past 12 years with FCC
Monitoring, Ancboreqe}. I am an
ARRL member and once served as
Alaska SC M. Recently I subscribed to
Sky and Tele5Cope in place of
renewing aST.

Enclosed is a copy of my QR Pp 2 7
meter band propowl which W/Y ld
~io car ried for me but OST would
nol print. Can you give this idea some
emphasis' FCC has I1(It yet responded
10 my proposal of Januarv 7, 1977,
but • am braced for a long wait in this
QUarter.

Try the Guide !O Periodical Litera
ture , Wayne. PerhiJps you '/I find a
reference to you. m;";ng article l 

Ed.

1 1
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Air Force
AF"

AFAA
AFBn
AFCo
AFNn

AFWn
AFAA
AF'"
AFCo
AFCn lNovice)

EXPEDIEN CE

Prefix
W"
K"
WA"
we"
WNn (Novice)

1 1

W"
K"
WA"
we"
WBn (No vice)

methods for element fastening,
found I had t o work out my own
solution. The fo llo wing points should
be noted :

1. A hose cla mp allows slidi ng the
e lemen t a long the spreader.

2. The element is made from soh
oiesnc-covereo stranded wire that
slides, when necessary, relative to the
piece of copperless glasslepoKy board.

3. A small stainle$s steel shack le
(can be obtained from d istr ibutors of
yllChling equipmentl . llows complete
removal of the element.

Erik Basilier SM5ASO
Florag_ 15

$·752 28 Upsa la
Sweden

The most expedient route, that
illYOlving the least additional paper
work, was to change the Wn call to
AF Wn. During a time when paper
costs have been rap id ly increasing, Air
Force MARS should be co mmended
fo r its insight.

Novice caUs rema ined u nc hanged
unti l the FCC began issu ing them WBn
calls. at which time they also became
AFCn.

In the second article. where it is
staled. " There is a place where Tech-

Two anicles in March 73 concern
ing MARS have caught my eye.

In Ihe firn. by Marc I. Leavey
WAJAJR-ACM3AJR. it appears that
Dr. Leavey is either not very famil iar
with Air Force MARS caUsigrlS, or
that Air Force MARS has mad e an
error in mine. And I'm relatively
certa in that the tetter is not the case.

Hav ing been the Air Force State
MARS Director for Kansas a t the time
the callsign changes ~re made, I
became fa irly familiar with lhem. AF
MARS callsigns formerly were :

When cha nged to the three leiter
pre fix, t he cali sigflS became :

UPSA LA QUAD

months to impose e ver more restric
t ive and unworkable regu lations. The
cost to both the government and the
public would be minimal. Certainly
the broadcast industrv would be
willing to carry a public service
announcement by the FCC which
regulates them and is definitely in
t he ir own interest at no cost to the
government. Abraham Lincoln said
that th e govern ment shou ld do
nothing for the people t ha t they can
do for t he mselves . It is about t ime the
government real ized the wisdom and
value of Ihat statemenl. The political
benefits from this approach and the
publicity from a visible a>operative
effort between a government agency
and the public can't help but benefit
both. If you really want the inter·
ference problem solved in Ihe foresee
able futu re, th is is a swift and su re
way to do it wh ile punishing only
those who are gui lty. The pu b lici ty
a nd fea r of detect io n alone would
stop over 90'l1> of it and mak e the rest
of your cleanup job infi n itely easier.

SomeoMlat along t he same lines. t he
opening of t en meters to the Tech
nician license would strongly en
courage tbe transfer of the millions of
CB operalors who are now becoming
interested in radio communication to
join the ranks of the amateurs. The
jump f rom nothing to the General
class license is just too big fo r most of
them. There is no logical reason t o
rest rict ten meters, no w relative ly
empt y, to General class licensees, with
millions o f people wanting to use it if
they had a fiitl tin9 chance of earning
a license 10 do so. Amateur radio has
sho"., a neeeoocus ability to be
self·policing and there is something
about earning that ucense that makes
people want to use their privileges
properly . You brough t in incen tive
licensing. which has stymied amateur
growlh for 10 years; no w use that
conce pt in a positive way by ma king it
easier and more at t rac tive to t ho se
who are in terested in long d istance
amateur operatio n to get started in
the type of operation they desi re on
t he (near) frequencies t hey are used to
using. You started this whole CB mess
and have compounded the problems
with some very unwise and short·
S91ted decisions. Don't punish t he
wrong people wit h even more of t he
same.

Roger H. Tay lor W9ALD
Champai gn IL

When building a boomless. 3 band,
single feeder Quad, I faced the tel
lowing problems:

1. Element lenglhs had 10 be ad
justable, which meant adj\JStable
fastening points on the spreaders (no
stubs were used) ,

2. Becau se of th e complex
geometry ca used by the common
feedpoint, the corner points 0 1 t he
ele ments also had to be adjustable in
order t o div ide st ress between e le
ments and iISSlJre a perfect Quad
""po.

As most magazine quad deliigrts
wel'"e found to use very primitive

1 1

also be perpetrating a senccs negat ive
effect on lhe various purposes of
amateur radio, p.ticularly Sec. 97.1b,
and m¥lY o f your previoU$ly restric
tive regu lat ions haw made it difficult
enough for amateurs to live up 10 !hat
section. Despite th is, virtua lly every
major advance in the communications
art has come from ama teur radio , as
you well know. Don't hamper us even
mo re.

Yo ur p ro posal is a typical " knee
jerk" bureaucratic reactio n to public
and congressional pressure to do
something even if it is wrong and
shows a real lack of undemanding of
human psychology and t he factsof life,
as many of your past decisions have
also shown (such as the S20 CB fee
lhat started the fl'IllSS illegal operations
on CB). Yo ur p roposal will do nothing
to solve the problem that now e Kists
o r affect it for the next ten years at
least. There are millions ct Hrears now
in e Kist ence and in the hands of CB
operators. Yo u will simp ly put ma ny
more people to work in t heir base
ments t urning out boolleg amplifiers.
Your proposal will have the same
success as prohibition - fOO" the same
reMon. Many CB operatOO"s use high
powel'" amateur equipment without
linears anyway, and if you t hin k that
type acceptance of equipment will
prevent modification, regard less of
an y laws passed , you have you r head
in the sand and no real app reciat ion of
the tech n ica l c ompetence and
ingenuit y o f the American people.

Your limited resources have al read y
forced t he abandonmetlt of some type
acceptance fo r CB. Why on earth do
you want to add even mo re of a load
when you can't handle wha t you have
got already? There is a much simpler
way. Make deteelion and punishment
for illegal operations much more
pro ba ble , in the following manner.
Since it is in the interest o f the
broadcast ing ind ustry to e limi nate un 
la wf u l i n t e rfe rence, ask t he ir
cooperation in making a few "public
se rvice" announcements, br ief ly
$Iating why it is in the public: interest
to maintain legal, p roper, and inler·
Ieeeeee-f ree use of the public airways
for everyone's benefit. Give a toll-free
number for people to call to report
interference, and ask lhem to give as
much informat ion as possible. A few
of Ihese announcements. which you
could start next week. would dras
t ically reduce t he prob le ms immed i·
ately. Just t he knowledge that the
FCC was really serious a bout stopping
it, and the availabil ity of a n umber
lha t would be U9f!d 10 pinpoint illegal
opera tion. would have real effective
ness. You r public:ized raids have had a
real ettect al ready , Use psychology to
help you, instead of trying to row
upstream against it. If I knew that
every time I fired up an illegal trans
mitter severa l people within a block of
me were going to tell the FCC where I
was (within a few hundred feet ), do
you seriously think I would do so?

This is a real opportuni ty fo r a
gover-nment bureau to show both
Congress and the American people
that they can act quickly and effec
tively against a real problem by eo
listing the aid and coopefation of the
people, rather lhan taking many

KNEE JERK

Boy, am I weird!
Other all-time greats include

" XYL" (ho w would a male operator
like to be called XYM?1, and the
assumption that a ll hams are OMs. My
wife Nancy recent ly received her
Novice t icket, and ha$ received
subscr ipt ion offers from QST and
Ham Radio which opened with "Dear
OM ." Her na me is not usually used to
name anyth ing bu t women or girls,
right? And then they have t he nerve
to eKpect her to subscribe? Those
letters were promptly filed, not by a
person who objects to being called a
person's wife, but by I lady who
objects to being called " OM:'

Then there is the USlJa l " Hi-h i"
whic:h is often used for , laugh on
phone. If a person responded to a joke
while ta lking with you in person by
saying "Hi-hi" you may be tempted to
call for t he men In the wh ite
uniforms. II is also rare that you hear
a ecnrect (pronounced kvoo-sonl
whic:h does not contain at least ten
" Ra h· ge rs." or someone saying
"aI1htlhhhhhhhhh," while trying to
thin k of something else to say.

Nobody should be eKpected to use
perfect grammar at , II t imes, but if
you record your half of your next few
contacts on tape, you may find that
you may be boring other people in to
oblivionl I tried this method, and
cered myself of saying "uhh" (too
many "ubhs" can drive a prospecti ve
ham away forever). I have hea rd from
many a Novice who could not unde r
stand why the clic:hes used on the air
have to be used at all. Do they?

Jerry E. Falletta WA2DWN
Elmira NY

No! You u id it, Jerry. /.kl forrunately,
many of the old CW timeul#.!rs hal#.!
been applied to phone where they loA'
all their value. Let's splMk English. 
Ed.

Genllemen :
I seldom write to any govenvnent

agency, but your proposal for a ban
on lineer ampli fiers capable of ccee
ating at 27 MHz, and for- type l!ICCePt·
ance of amateur equipment, has got to
be one of the poorest thought -out
regulations ever conceived. Let me
po int out a few of the negative aspec ts
and then go o n to ma ke a muc h mo re
worka ble suggestion.

First of all, you are punishing. both
economically and otherwise, a large
group of innoOEmt people, namely
amateur radio operalors, lor the law
breaking activities of an entirely
dillerent group of people. You would

Federal Communications Commission
Washington DC

Roger H. Taylor K9ALD
Champaign IL

1 1
How about a reasonable approach

to the C8 problem? At least t hey
could try it while holding off a little
...... ile o n the lirear ban. I hope you
will push this o r some reasonab le
alternalive.
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THE HFERS

EARTHQUAKE

One o f the acknowledged fac to rs in
the increasing proliferation of the
so-catted "Hiers" is the easy a~ai l ·

abi lity , wit hout challenge, of amateu r
eculpment 10 no n-amateur persons.
This accessib ility hilS led 10 se, ious
lalk , even a Notice of Proposed Rule
Making, of bann ing the sale of linear
ampl ifien capable of operat ion
belween 25 and 35 MHz.

It seems, therefore, lhat bececse of
a few unscrupulous oearees eager 10

make a qu ick buck, many amateurs
may either be unable to buy a 10
meter linear , or will have to pay I
highe r pr ice to offset IVpe acceptance
costs, AI least one dealer in Chicago
and one in Milwau kee ha~e no interest
in whether a pOlential customer is o r
is not a licensed amateur. Spectrcnlcs
in Chicago, on the o ther hand, stales
quite clearly, in ads and in Iheir store,
"No call , no sa le: '

II makes me proud thaI An Houser·
holder and company have chosen to
eschew a few extra sa les 10 help
preserve the integrilV of the hobby.
And. he enjoys my business ali a
,esult . My challenge 10 you is 10 do
your part in preserving the integrity of
the hobby by t ivtlten ing up your
a lready comprehensive advenis ing
policy 10 refuse space to those dealers
who do nOI restr ict sales of amateur
t ransmitt ing equipment to licensed

On the evening of Satu rdav the 5th
of Ma rch, I _ iSled people searching
for re lal ives in Romania during lhe
recent earthquake there .

I w;,h to rema, k here that besides
all kinds of comp laints about the
t raffic on the upper part of lhe
European eo meter band, the traffic
was handled in I verv effic ient Wily ,
with lillIe amaleur ORM. Evevc re
requested to stand by Of asy did so
in Ihe best possible way.

The network established traffic
between Weslern European and Israe li
stat ions, via Daniel Y08AHL in tessv
(located about 500 km no rth of
Bccnarest), to Bucharest, t he capi tal
city, where other amateun and what
_ left of the te lephone system d id
lhe rest . Also, I wou ld like to than k
the Yugosl3llian sta l ions thaI gave me
assistance in finding the Romanian
emer9I!"'CV network'S frequency.

Jec Liroll F6CVU
Truchtel"$heimF,_

Enclosed I re some photos which
may be of in terest 10 you. As you can
see. my recru iting efforts for amateur
radio do nol Slop at hu man beings.
Kitty didn 'l th ink much of t he key,
lhough.

Thanks for your fine ITI3g8zine.
Keep up ee good ¥!Odd

Neil Preston WBIIDQW
Kansas City MO

1__1

I~__I

Bill Straley
Campbel lsville KY

Jim Huffman WA7SCB
Hufco, Inc.

Provo UT

NO PR.40?

HEX TO BINARY

WA4KDC's operaling sySlem ap
pear ing in m e March, 1977, I/ O sec
tion o f 13 Magazine is fantast ic I The
only problem is that althouqh e~er y

one should nave it, not e~ eryone does
have I PR ·40 prin ter,

I Ihoughl you wou ld be inleresled
to know how I sl ivtltly modi f ied the
program to allow pl"inlOUI on my
'retew ce. The modif icat ion consisls of
modifying addl'f':SSl!1O beginning It
01EE with the fo llowing
Ol EE 60 E1Dl
0 1Fl33
01F2 FE A01 4
01F5 39

Small point, but I'm curious why
Joe Larson 's leiter (page 116, Feb , 13)
mleqoctes the figures he is using for
illustrat ion. Joffe's art icle uses the
expression " 3A7B"/Decimal 14971
(page 94, Holiday issue!. Larson
quotes this as ''39BD''/Decimal
14781 . Ll rson 's points are wel l made,
especially the conversion from he~ 10

binary.

1 11__.-1

1'---__1
MORE TECH DEBATE

I am writing rl!9llrd ing the leller in
you, Feb. ' 71 issue, " Tech Relax,"
from L. N. Thompson . I apparenlly
m issed you r editorial on the subject,
b ut a gree str o ngly wi lh Mr.
Thompson .

I feel that Technic ians shou ld be
allowed use of SSB pho ne pri ~i l eges

on some pa rts of the 10·160 meIer HF
bands. If net, t hen I believe that t he
current 13 wpm code standa,d for
General class should be reduced 10 10
wpm, I h3lle written the A RRL and
lhe Chief of the Personal Radio
Division concerning the above.

I urge everyone who fee ls thaI the
present 13 wpm code spnd is too
h igh for the General license and that
Technicians should be granted some
SSB phone privileges on the HF bands
10 wrile the FCC and Ihei r congress
men and sena to rs. I personally am sick

" Kitty" is WB£lDOW's Iil lnt ham conwrt.

a lternal ives to the second ldashl ~5. and ti,ed of hea,ing the older hams
One is to make it simply fill in the make stl lemenu like, " If they want
space bet--. dots, as " Del" Kleiner higher privill!9l!', let them work for
Krver" does with a flip-flop. It seems them like we did." No wondef there is
lhal it can be alTlnged. The other such e hivtl dropout rate of Novices
alternative is 10 dispense with the 555 and Techs. No wondl!l'" so meny Techs
and use a flip -f lop to 00 the filling in, get on 2m FM and stay there, I admit
wilh no adjuslments al all. that 2 melen is a busy band, bUI I

As 10 VR1, it may not be required. hilVe yet 10 hear il sounding like the
I don't use any in Ihe Kleiner keyer. If CB freq uenc ies - SO that is no excuse
one uses a bridge recti fier and a 6 .3 fo r deny ing HF SSB phone privill!'QElS
vo lt transfo rmer, if available, o ne to Technic ians!
comes up with a prenv fa ir vollage to Most o f us have spent a lot of
o perat e the kever if no VR is used. money on our hobby and equtpmem
The possi ble shortcoming might be only to be denied use of it because of
not having complelion o f e sui table snobbish and archaic standards estab-
space after each dot o r dash. Where lished many 'INn ago.
lhere is a free running MV, th is may Alt houvtl my subsc, iplion juSI
be e imOSI eercmanc, of COUI'H, wilhin star led th is yea" I am renewing for
a letter, So pulling in something for another '1_, Keep up the good work
space between teners may be a and the excellenl articles.
complication. John A. Magness III WD4BVU

You might look at lhecombinalion Mur..-y KY
Its which include I multiv ibrl1or,
They may handle most of the krver in
one piece withou t a 101 o f ex ternat
parIS, if you find the righl Ihin g. It
mighl be best 10 look et the CMOS
availa bilily anyhow, in order to cut
the power d rain down so far that you
can go to a cerrerv and t hrowaway
the o n/off switch, remembe, ing that
the 2N3988 keye r transiSIOr 'uns o ff
the e xcite, g,id current, and does not
get any power from the keyer,

E. H, Conklin K6KA

1'---__1

KEYER UPDATE

Andy Ring
Yarmoulh ME

I _ interested in your article in
13 MllgUine (May!. II may be thaI it
can be simplified some more, and
improved.

I note the relay, wh ich is a " no-no"
in ON because o f the mushy key
clicks when one gets co ntact bounce
in them. Note 13 for Se ptember,
1965, ("Der Kleiner « eve-." by E, L.
Klein). He simply used a PNP tren
siSlor, handling 150 volts, and keyed
the Iransmitter grid ci,cuit d irectly,
wit h no relay. Cheaper than the relay,
,~I

Next. there are four pots. ThaI
makes it bolh complicaled and
IIxpensive. For one Ihing. one might
gel rid o f the " _ ivtlt ccotrct," ali

being undesirable. Second, it may be
po$$ible to use only one pot 10

cont rol both the dol and dash sides,
pouibly by using the righl ceoecncrs
for the dots and dashe$ and the o ne
pol , It appears that there are some

You may be in ler~ted in the
enclosed comments on "Build the
World 's Simplest Kever ." Re your
May article, " Stop Timeouu' '', 1hope
that you can jo in with us in trving to
kill the idea of " 10 minullI nme-s,..
What the t imer SlIY' is, " You just
broke a regu lation'" Better to set
them at 8 minutes or 9 mintJles. Of
course, t he l imer with readou t
parl ially f ixes Ihis.

Another p roblem is shorl trans'
missions, si nce the other guy might
la ke over and snu be sen din g when
your 10 is due. Therefo re , it is always
besl 10 give one sign when tu rning
over. Also , note tha I phonetics
~nerally are oecessarv with phone, to
pl"evenl misundentand ing the call.

E, H. Conk lin K6KA
U Canada CA

0 , M. Casselman
WAGGSY/AFBGGSY

Conway Springs KS

n ician c lass licensees can opera te SSB
on HF, and where Novioes can operate
voice on 2 meter FM: ' just what is
there to prevent a Novice from now
opefat ing SSB on HF1 I think t hat he
may in Air Force MARS.

F u rther in this ..tete. e xtra
privill!'!feS, distinctive callsiQn$, and
access to surplus equipment are
alluded to. But if a potential member
signs up in MARS m lely to obtain
IIXeeu prcpertv , he just ma y find
h imself storing excess govern ment
junk alo ng with that t hat he can use,
For in the past. some items have come
out in that condition. Steps have been
taken to recti fy this situat ion , $0 it
sho uld be bet ter in the futu re.

One f ina l thouvtlt. The address
given fo r further information is that
of Almy MARS only, Perhaps you
should dig OYt the addreues for t he
other MARS tervioes also, iIl"ld preslI!nt
them. The AF MARS addr6S is Com·
mand MARS Director, Hq AFCSI
DOYR, Richards-Gebllur AFB MO

""''''.

1 1
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Right on, John. Old-ti~, tilke notel
Check any recent issue 0/73 for a list
of back issues. - Ed.

Edwin Steeble K31XD
Glenwood MD

THE RUB

KUDOS 1

KUDOS 2

1 1

While I am spendi"" postage to
_ ite about another maner, I thought
I would let you know abou l the quick
efficient service that Hamtronics,
Trevose PA provides - l ime after
time!

I bought a Gold Line coax switch at
a loca l radio store only to find out
that it didn't h<we a connection on
position n um ber two. So I wrote Gold
Line a letter e"plaining the d ifficulty.
A few days later I received a new
switc h fro m them, postpaid. Just
thought that I would let you in on it,
and the other readers, too.

Dan Renfro WA4 PXV
Mt. P1 e....tNC

I enjoy th e conte nts 01 73 except
for one thing. Whenever OST is men 
lioned, it usually gets its nose rubbed
in the dirt . Doing that does not help
your magazine. If anything, it detracts
Iro m your publit;ation. Perhaps jeal
ousy is the motive? Why no t improY!!
your own m.;oga.z ine by omitti ng the
derogatory remarks about osn

Dayid Keith WBIGUE
Marble Rock IA

etching process, thi s means ei t her that
the copper was too dirty or the
copper was too smooth. You can
often solve this problem on the next
try by dry ing the exposed and
developed board in a warm 0ItlIfl.

Once the moistu re evaporates, the
resist tends 10 st ick tight_Try it l

Let me wrap this Ih ing up by
Quoting a phrase I heard fro m many a
PC professional fabricator : " You can't
make PCs for under about $100.000'"

Gary McClellan
General Manager

McCIeIl.. and Company
l a Habra CA

RTIY HAN DBOOK

--~

None of the other publications seem
to hi'fW any opinion at illI, David. If
your only suggesrion for improving 73
is the elimination of conrn:w~t'liy. I
(pt!$3 _ lire doing pretty _ II. - Ed.

11---__1

I

PC REFORM

CHEAPER THAN EVER
L.....-..__II

L.....-..__I
A hearty " well done" to your staff

for the art icles on pr inted c ircuilry! I
just had a chance to finish reading
both of them and I must say I wish I
could have read thl!Sl! art ic les th ree
years ago wh en I started work ing with
primed c ircuitry. I had to develop my
own methods and spend an indecent
amount o f motleY 10 get good results.
Your readers may not realize how
difficult it normally is to get qood
information on PC fab r icat ion . The
majori ty o f the trade manuals are as
vague on such items as exposure t imes
and others as a politician is on
poli t ical reform. And many maga.z ine
wl it;'es leave out crit ical informatio n,
10 beer! Thanh again for putting a
light at Ihe end of the tunnel!

I can' t resist putting my IWO cents
worth in . If you are work ing with PC
fabri cat ion for the first ti me. fo llow
each step carefu lly and use fresh
m ilte r ials. Then, after you are
successfu l, you can take shortcuts.. If
you start with the shortcuts, you will
probably end up w ith a bad board and
no idea of what went wronq. And that
means confusion!

If you h<we a problem with the
resist washing off the board during the

The y halllf suaea coming. John. See
last month 's i$Sue. - Ed.

"Since the period and orbital long
itude increment are not constant•.. ,
I provided W6PAJ with weekly
per iodllongitude increment data. but
he chose to pr int one value for the
year. "

So. programmers beware - your
resu lts will be close, and will be
uSiilble, but they won't be ent irely
correct .

Warrllfl Mun ro KH6GSH
Aiea HI

I have subscribed to 13 lor about
four months now, and I have come to
conclud e t hat it is the best amateur
radio magazine on the ma rke t. When I
pick up a magazine, I expect to see
art ides that I can get so me good
reading out of and that I can learn a
Ihing or two from.

I really enjoy your I/O sect ion and
I hope it will stay t he way it is even
though the new magazine Kilobaud
has come out. I reall y wish I could
subscribe to 1(8 but my budget
doesn 't allo w it .

I am really interested in WAIHSY's
idea about co nverting CBs to 10
meters, since I used to be an avid CBer
and have some equipment around that
I am willing to make the switch wit h.
I hope others will see this idea so that
it may ca lch 0'\ as CBs are cheaper
tha n ever, and this would be an
economical way to get on 10 meters.
Maybe you could include some
articles on this idea and conversion
details in your upcoming issues o f 13.

John H. Peeler WA4UYI
Oen-.er TN

I

1 1M TO 10M

OSCAR ORBITS

I

1

Top" talk ing to "Jun k Yard Dog." on
28.169 MHzl Do you still feel like we
shouldn't mess in those affairs? Being
an ex-caer, I used the o ld lact ic of
more power and zero beat, and started
calling CO on frequency. The reaction
was surprising - more power and four
letter words l The two handles used
are fict itious, but the incidents are
true. With II and 10 meleB so close,
CB is a close cousin to ham, and I feel
there are some family affairs we need
to concern ourselves with.

Bob Cornett WA4 RUW
l e"ington KY

I read with great pleasure the article
by Bob Wilder I"CB 10 10 , . . A Legal
Alternat ive , " May, 1977), and
strongl y endorse h is plea to encouritlJll
the use o f CB transceivers on ten
meters. I would, however, suggest one
ma jor consideration which I think
should be worthy of serious thought,
at least as a viable alternative: the use
o f an external t renwerter, rather than
in temal modification. A nu mber o f
transverter articles for VHF bands
have been published. The iild'IIantages
o f th is approach are numerous: no
modificat ions to the CB set to destroy
its resarebturv : no tampering with the
lransmitter section retldering the set
illegal for further CB use; simple
ex ternal switching would provide
allemate CB or ten meter use. The
band plan suggested by Bob Wi lder
would still maintain ilS integrity, as
the heterodyning tranweeter would
$Ii ll provide the ten kHz incremental
tuning wh ich he suggests. A stan
dardized (hint to prospect ive manu
fa c tu re rs l t rill'1'$Verter would be
applit;able to any CB transceiver, and
compli cated internal synthesizer
formulas wo uld no longer be a
consideration. See you o n ten!

Bob Grove WA4PYO
D..-ie F l

A common assumption regard ing
the OSCAR satellites is that the
per iod (time of one orbit ) and
increment (number 0 1 degrees west
the satell ite appears to move) both
remain constant. Several programs
appearing in 13 Maga~ine re<;ently use
this principle to calculate the posinon
of the satellites bV inpuning a start ing
posi t ion [equato rial c rossi ng poinl )
and time. ¥ld incrementing the
constant interval for the succetrding
orbi ts.

I wrote a simple BASIC program to
do eXilCtly Ih is. and everything looked
f ine u nti l I ran OUI the calculat ions to
the e nd o f the year (4500 or so
orbits) . There _ a smalt bu t
appreciable error which I COUldn't
acco un t for when I compared my
results with the book of orbital times
published by Sk ip Reymann W6PAJ.
This book was compiled from data
computed by Tom Clark WA3LND, so
I wrote hi m. To quote his note to me.

I

THE FAMIL Y

THE NEW BREED,__----J

1__1

amateu rs.
Word o f mouth is a pretty e ffect ive

policing system lwitness Trigger) , and
any advertiser not living u p to the
rules would be quickly exposed .
Remember today the Iinears.
lomorrow the trenscevers.

Rod Peterson WB9 UOX
Carol Stream Il

I just fini shed read ing " HAM vs
CB" in the May W2 NSD/1 editorial. I
am one of t he many hams who came
here through the CB family, as you
called it . I rllCeived my membersh ip
polpeI"S to t he family in FebruiItY,
1976. and by March W8$ so d iscour·
aged with the suuanon thai I
immediately contacted the Bluegrass
Ama teur Radio Club to get infor
mal ion on a Novice c lass they were
holdinq. By Ju ly I held WA4RUW
Wl lh Novice p rivile1)f!s.. It's nearly a
year later. and I a m still a Novice, but
I don't wam 10 get bilCk o n 11 meters
just to operate phone. You feel that
CB is in a diffe rent family and hams
have no business messing in those
affa irs - I awee part ially , But when I
go down to 10 meters 10 look for a
r.e 10m esO. a ll I f ind is " Har ry

I am writ ing th is letter to you and
to those who would subm it construe
t ion ernctes 10 you in the fu ture. I
would like to think that I am speak ing
for several thousand newcomers to
amateur radio as wei" Most of us
cannot read schematicl. Most of us do
not have " ju nk boxes" stuffed with
suap suitable for use in construction
pro jects.. And many of us do nol have
a fully eq u ipped milCh ine shop at our
di$pOSill. The nearest electronic parts
supplier is usually a Rad io Shack
sto re. And, we do not eccrectere
being referred to as the new breed o f
ham who buys h is rig and p lugs it in,
but with such poorly illust rated
ccestrucncn articles, you don 't leave
us much c hoice. If a p icture is worth a
thousend words, then many of the
projects could be shortened with the
iOiertioo of pic tu res showing t he pa rts
l"You t.

So please help us gain the e"peortise
you have by sub m itt ing and
publishing complete photos of your
projects, par ts lists, and suppliers of
parts. Please be accurate in your
delails.

Th ink back to when you were a
newcomer to amateur radio and help
us get o ff to the r ight start.

John A. Magness I II W04BV U
Murrav KY

P.S. I would like t o buy any back
iSiUes you may still have. Please send
list ...d price.
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am, of rhe DlJyrOfl VIPs WI$ Qrl MOI/(I'Y of MOIley Anrenna fa~.

until early summer. Robot kept a
crowd with videotape of NBC corre
spondent (and h~tion banquet
speaker) Roy Neal K6DUE explaining
SSTV to a national TV audience via a
Today Show segment last winter. The
story covered the N6V operation
during the Mariner miuion to Mars
and marked the first time that both
ends of an amateur oso were
b roadcast live on national TV.
Kenwood kept everybody wondering
how they could afford a new TS-820
transceiver. The icing on the cake was
Satu rd ay 's visit o f Neil Rapp
W69VP G , the world' s youn~t

licensed ham. Kenwood had given Nei!
a TS·520 for his 6th birth day, and his
appearance at the Kenwood booth
onl y added to the crunch around the
company's display.

On t he whole, dealers outnumbered
manufacturers, and il was clearly a
buyer's market. Prices were slashed
early, with some dealers complaining
that it would have Deen better to stay
home and sell their goods without the
pressure of the price cuts. There were
also grumblings about the hours
booths were open, as many exhibitors
returned to their motels with sore feet
and mild cases of exhaustion each
night of the hamvention. While t he
exhibitors were resting. convention
goers were treated to dozens of
informal gatherings, ranging from the
annual "FM Sash," to an ATVers'
session. The parties wenl wen inlO the
night.

The fo rums were well attended,
with something for everyone. The
biggest turnout was, of course, for t he
FCC foru m, which proved to be a bit
disap point ing. FCC Personal Radio
Chief J ohn Johnston did not take
quest ions, presumably because of that
Feder al Co u rt ruling on the
Commission's alleged failure to follow
its own rule making procedures. The
ruling ("Sriefs," June 73) limits
informal comments, such as hamfest
bull sessions, without a INI" itten record
for the appropriate public file.

In his talk, Johnston was strongly
critical of high power ampli fiers,
knocking OST for publishing a recent
construction article on the stbjeet,
and t erming "braz~" the sale of a
10,OClO Wan linear in the hamvention
flea market. Johnston was preaching
QRP. and, in light of the Carter
Administration's energy proposals, h is
warning t hat "the day of the over·
powered bully operator" must be
numbered rang especially true, (Full
details of the FCC forum can be
fou nd elsewhere in this i$$ue.l

On WARC, amateur rad io advisory

"A big part of the Dayton sto ry
was what happened outside the
Hara, on the roads into the city,
alo ng the interstates and in the
air terminals, where amateurs
flocked for transportation to
Ohio .. ."

"It was the ham radio IMlnt of
the year in several ways - the
new growth of the hobby was
obvious ..."

: u
visiting views from around the globe

Reporter's Notebook~
Dayton 1977 was the biggest vel, Th e re were over a hun dred There were also the new CIR trans-

with thousands more than the orllll· exhibitors. Many said there were more ceivers, which feature digital luning of
nlzers expected, Al deadline, the dealers than manufacturers this year, the 80 through 10m bands. Two
estimate of attendance was well over showing tess new equipment than switches control frequency. one a fast
16,000, although ticket numbers e xpec ted. Dentron Radio, for attack, t he other a slow scan rate, The
higher than that were heard over the example. put off introduction 01 their size is very small. l:onsidering lhe fact
hamvenlion PA during the closing new transceivers until falt, while that the Astra 200 is rated at 100
hours. It was the ham radio !!Yent 01 Drake was ready with their new UV·3 Watts output. Accessories include a
the year in several ways - the growth Iriband VHF/U HF transceiver. The station operating console, speaker,
01 the hobby was obvious as crowds radio oilers a lully synthesized FM and ec supply ttre ClR normally runs
SIX and _n deep kept the booths sY1tem covering 2m, 220 MHz. and on 12 to 14 V del. OJshCtalt
busy most of the day Saturday. A 450 MHz, 25 Watts output, plus a introduced a new hne of HF trap
three hour trallM;: jam around the Har. variety of accessories. The unit can be vertical antennas, while Dentron
Arena earlier in the day forecast the separated from the power supply and showed a new 1200 Watt HF amplifier
afternoon crunch. Dayton's flee main section, for remoting the control lhalf the MLA-25OO package, but
market was everything it was head The Drake uses a PLL system without 160m CO\Ieragel and a new
promised to be _, . acres and acres, for frequency control, with tuner to match the MLA series,
with waitIng uoes in the early hours. digital readout. There was also the complete with built- in 250 W dummy
IThe local repeaters had warned in return of the SiQllal Doe transceiver, load and twin front parlel wattmeters
advance that flea market types better from yet another manufacturer, Signal lor continuous monitoring of forward
get plenty of sleep Friday night, so One Corporation. The price is up to and reflec ted power.
they could get a good spot or catch $3999.95, but company represen- Among t he more interesting
some good deats.I They opened the ranves sev the new CX -llA is tot ally acce$SOries introduced at Devton was
flea market doors at 6 am both redesigned lalthough the appearance RF Engineering's DFD- l00 digital fre·
Saturday and Sunday! of the rig remains much the S8me) , q uencv display for use with Collins,

Drake, Kenwood, Atlas, and Swan
equ ipment . Readout is accura te to t he
nearest 100 Hz wi thout band switching
or mode switching. Hookup is easy,
espec ially for Drake or Collins gear
where the necessary frequenc ies are
available at the back panel of the
radio. Spectronics showed a unique
outboard device for the popular lcom
225 2m rig. It's called Ihe Speacan,
and it does a score of things, including
full scan of the 14&147 MHz band in
15 kHz steps and VARI-SCANTIrII
which allows full scanning control of
the scan rate in either direction.
Power consumption is less than 500
mA, and ilUtomatic channel lockout
lets you scan past any portion of the
band. All this can be done without
major surgery o r giving up normal
opeeancn of the 215.

Heath had a prototype of their new
CN transmitter, which matches the
HR·1680 receiver, while KLM was
showing off t he ir newly acquired 6m
SSS rig, a National (of Japan) import .
It is simila r in st yle to the Hy-Gain
3750 HF transce iver, which is also
made by Nat ional in Japan. Atlas,
aside from enjoying the high demand
fo r the ir popular 210X and 2 15X
tra nsceive rs, showed their new
350-XL transceiver, although they
were not expected to be ,}I/ailable

Dayton:
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" I ne_ Iy droYe o lf the road on the way home, when Dave WOSCYV
drove by on hIS motorcycle hold,ng both t>ands in the a" and lotoowmg the
classic 52 s,gnal .. :'

Dayton: FCC Forum

committee chairman Peter Hu rd
K4NSS prevnted a half hour long
e~planation of what the frequency
conterence is all about and how the
US is preparing for it. Hurd was th in
on details about what is actually
happening. although there were some
hints - his reference to the Jack
A n d er s o n column , and the
" tremendous intefest" of the civil
sector in the rf spectrum as a " gold
mine" over the long term . IHurd to ld
the fo rum that the Ande rson column
could be traced to those sam e
interests.l

He also warned that there had been
• lack o f reaction to the WARC
proposals- " The concrete is be9inning
to harden on these crocosets," Hurd
ui d , "and COfTVTlent1 are very
important." Hurd identified the key
issues ahead as a detimncn of what
cr iteria would be ecceotebre fo r
sharing band s. and wha t to do about
220 MHz. " The comrtunee would
appreciate your input on why we need
220 MHz:' he $<lid , "and why we
C¥I't share it w'th Oass E CB ."

As fo r keeptng frequencIes: Hu rd
showed several charts illustrallng how
ama teur rad,o's pos,t io n has changed
over the years. In 1935, for example,
the a mateur populat io n dominated
the stations on the air in the US,
whereas there is but a small percent
age of hams (iii comp¥ed to other
u~l on the air today. Hurd put the

If there was a th eme in the FCC
forum at Dayton, it was pr obab ly
OR P. Persona l Radio Olief John
JohnllOn K3 BNS offered Klme strong
woro. about high power operation,
even going so far as to criticize the
ARRL for publishing a recent linear
amplifier construction artiCle in QST,
Johnston warned that the day of t he
"overpowered bully operator" must
come to an end, with mo re work on
ORP and developing new ways to
measure power. He called the search
for new power-meas...-ing devices t he
greatest contribution amateurs could
rT"IItke to the state of the art.

With FCC statlers taking notes on
the sidelines, Johnston came as close
as possi ble to coverin g recent ru le
mak ing proposals, wit ho ut crossing
the line on ex parte comments as
prohibited in a recent federal court
decision. ("Brieh : ' June 73.1 He said
the FCC staff had been "u nder t he
gun" to deregulate amateur radio by
Commission order. In fac l , said John·
stan, that v.es his first job after taking
over as Persona l Radio Div,sion c hief.
Noting that 1976 marked the re laxa
tion of more regulat io ns affecting t he
arT"lltteur service than any other single
vee r in history, Johnston SlIid IImateur
radio had turoed around, with more
growth tha'l the Gettysburg FCC staff
can handle.

The growth has created new prob
lems, according to Johnston, problems
that are so serious t hat the licensing
SlrUl;lure of amateu, rad io may have
to be changed iii II practICal mattef ,
Lic;en.. lIPphClltiom _re up 50 per 
cen t last yeolr , at a rate of around
12,000 per month . . that's four
thousand more applicat,ons than the
Gellysburg stalf can be expected 10

committee's feetin gs th is way : " We're
not on the air because of nu mbers,
but rather because of the Quality 01

the $!!Nice we provide."

He went on to warn that we hitve to
grow up into the \0 GHz band and
beyond. to look 20 years down the
road and p lan for the futu le of
amateur radio. " It's a long te rm
inves tment," sa id Hu rd , " wil h the
viability of today's bands limited to a
very real point by how convinced the
del;ision-maker1 are as to how _"
we're using those frequencies. " Hurd
did not appeolr opt imist,c, in greolt
contrast to the League off icioll VIkIo
was telling convention-!J.lerS that
" WARC an d Jack Anderson are under
control . we're right o n top of it

Hurd's advice to amateurs
wor,ied about WARC' " Re.-mber
that every frequency is an inte r
nolt lanai one - whether ,t be 2m or
20m, the internal,onolls are Iislenlng_"
Hu rd pointed out tha t toreign govern
me nts ma intain o ffices in major US
cities. thus op·ening the 000, to
reports home on the use o f virt ually
every bolnd. He also noted that the
neXI step ,n WARC >wutd be the
reteese of a 5th notice from the FCC,

process. This year applicat,ons are
arril/ing at 3 tim~s the rate Ihat
Gettysburg can handle, and 13 staffefl;
have been moved from the CB section
to cover the amateur overflow. That
brought applause at the Davton
foru m, bu t Johnston cautioned that it
was not e xactly someth;ng to cheer
about since he'd be forced by bu dget
considerations to put the 13 workers
back on CB tickets in early June.

The lioe<l$ing boom may be great
for ham radio, but it rep resen ts a
lenous emergency for t he FCC.
Counting repeater appl ications alone.
there is a back log o f o ver 1300 wait
;ng for ca llsigns. A closed seaso n has
been called on secondary station
license1, and the Commission is loo k
ing at the Novice class license as a
time---consuming wrench in the works.
As Johnllon put it, " Ama teur applica
tions must drop off , or classes of
license will have to be simplified to
increase production," "Otherwise, " he
added, "we will sink in a sea of
applicat,ons lind complainn." Ironi
cally, at that point ,n the forum lhe
h!tlts went out Johnllon remarked
that he couldn't even read the JOkes
.. but what he _s saying was no

joking matter.

The Gellysbu rg computer was

due out by late May.
A b ig part o f the Da vton story was

what ha ppened outside the Hara . on
the roads into t he city, along the
interstates and tn the a ir terminals.
whefe amateurs flocked for tr~r·

tatian to Ohio. On Inte rsta te 90, horns
would turn to CWo with "52 .. . 52:'
or a simple "73" exc hanged as ha ms
passed I nearly dr ove oft the road o n
the way home. as Dave WDBCYV
drove by o n h is mo torcycle holding
both hands in the air and showing the
CI8$$1(; 52 SIgnal! But it wasn 't aU fun
on the highways home. as one group
met d isaster near Philadelph,a. Dnving
in a sports car , they mixed il up w,th
some big trucks. repor tedl y ki lling the
driver and lellously in juring two
passengetl_

Dayton, the ci t y, lived up to wholt
was advert ,sed lhe A,r Force
Museum was IIJper, the motels we,e
generally good, and the IOwn does
shu t down tight promptly at 6 pm ~ or

short ly the reafter]. Gettmq d inne r
atter a day's work at the remveonon
proved to be pretty rouyh. The fir"
n'ght we got hopelessly 1011 without a
radio lbetter not tilke it, I was advised,
noce It w,lI probolbly get riP ped otu,

por trayed as a red talle monster,
reQuiring 4 0 d ifferent programs just to
grant one amateur liceniSl'! ! In the caiSl'!
of Novitt> uckets. t he granting of a
license is o nly the last step in a
complicated process which includes
checking the credentials o f volun teeer
e xami ne rs, certification of code
profic iency, maili ng of t'he wri tten
exam, plus keeping track 01 the e xam
papers until they are returned. John ·
ston put it bluntly. 5lIying that Gettys
burg soon won't be able to do both
the Novice applications and all the
other classes. A new computer (and
the associated programs I are due ne xt
year to replace t he rental un it cur
rently in use , and some innovations
are possible (like 1 " 3 fa , Advanced
class', but the backlog remains.

Then it v.es on to the latest bomb
shell from Washington - the first new
regulations from Docket 20777 (band
Wid th). Johnston explained that the
new limits (40 dB be low 30 MHl, 60
d B IIbove) on harmonic, and spurs
were a reflec t ion of «uernenooat
agreements des,gned to replace the old
" acc o rding 10 good engmeering
praclice" provis,ons of Ihe current
rules. Johnsto n conter>ds thai .--nost
manufolCtu rers can meet the new
specifications with current equipment,

QSLsl

and the second night we wailed in line
at a restaurant for nearly an hour
before catch,ng on to the fact tha t the
hostess needed $25 or $30 stu t ted in
her hand before we cou ld get seated.
We 11'11 instead ,

The hol mve nt ion itset t seemed to
have OU tgrown its bounds the
traffic witS intense, the hours long,
and the c ro wd huge. It lOOks like the
Davton club is going to torlli,der
mOl/ing trom thE! Hara ne Kt year,
possi bly 10 a fairgrounds nearby. BUI
Day ton is st ili the b ,ggest . . . it was
great fun, a lthough it may just be
getting too b ig for ," own good

Warren Elly WA1GUO
Assistant EdllOf

but he warned tha t il was high t ime
for amllteur rad io operators to st ert
putting higher technical standards on
the ir equipment and operations
Johnston noted lhat there had been
several petitions for reconsidera tion
fro m the ARR L and menut scturers
claiming severe business co nsequences,
bu t he d id no t speculate on how
success lul the d elay tact ics would be.
(At a meeting of ARMA, the Amateur
Rad io Manufacturer's Associa tion,
President Den",s Had ruled out any
postponement, poin ting inllea<! to an
ARMAproposed g,and fa the, clause
designed to ease the impac t of
20777. )

On calisigl1S, Johnston told the
crowd that a ll W!K 1 x 2 calls were
gone in the 4th and 6th districts- What
Johnston did not volunteer lor did
not know al the timel was tha i the
Chief of the FCC's Special Litt>nsing
Div isio n ,n Get lysburg had be-en
ind icted on fo ur br ibery cou nts for
allegedty taking Sloo payments in
e xchange fo r 1 x 2 amateur calls. ISee
"Briefs, " this issue.I Johnllon. noting
tha i all Extra class licensees will be
eligible tor 1 x 2s in July '77, $<lid that
the major problem in the phased

changeover had been allowing people
to choose the ir own calls. Many inter-
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" The Gettysburg computer was portrlJyedII$' red tape monster, requirin'il
40 d,IIer,,"t progr.ms just to grant one amateur license ..."

DeWA3ETD

pret ed that to mean no more list ings
0 1 first, second, or third choices for
future cal1sign IVlilabilitie'li.

Johr1$ton also $!Xlke about lhe
long-awaited ccrocretereoe code
eJtillTl$, which FCC officials auure us
are in effect by now at all offices. At
Dayton, Ihe word was that all district
eng ;!leers woul d be using the new

PERSONAL SAFETY

More and more hams are becoming
active on UHF. If you don't believe it,
check out the advertising in the pages
of 73. KLM and VHF Engineer ing are
t wo notable firms lhat deal almoS!
exclusively in VHF and UHF gear_
The number of outfits that provide
some sort of 2m gear is amazing. It
has been said that at lellSt fifty
percent of the acti...e amateur popu
lation is on 2m; I don't doubt it for
one moment. The trend in the
VHF/UHF tinkerers' communi iy is to
reac h higher an d highe r in freque ncy,
At least one progressive company,
Microwave Associates, has respo nd ed
by providing a specially designed
microwave transceiver for the ham
market. (The product is the 10.5 GHz
Gunnplexer, discussed in MlJy's New
Products section.1 If you are not an
OSCAR satellite fan, listen in 00 the
2m downlink some evening il you
have a t unab le rig for two meters. Any
old omnidi rectional antenna will do
those Mode B signals are pretty
st ronq! Afte r c hast ising vo orsen for
not be ing on OSCA R, recall that eac h
of those two meter signals was the
resu lt of a 432 MHz uplink signal, and
if 432 is nol UHF, I don't know wha l
is' Many OSCAR users probably do
not consider themselves UHF
enthusiasls. and are more cOl'lOemed
with t he communications aspect of
t heir hobby. The point of all Ihis is
that daily more and more hams are
using UHF. This trend will roost
certa inly continue as more manu
fact urers jump into the r ing. And
don' t forget the new OSCAR launch
this fall - the one with a 2m uplink
and 435 MHz downlink - the first
bird to actually use an amateur
satellite frequency!

As with any new band, there are
precautions to observe. Remember the
first t ime you were on two, and ran
2!iO feet of war surplus RG-!i8 up [0

the old horizontal beam? Didn't get
too lar, huh! Not o nly does UHF have
its share of technical problems, but
also t here are questions of personal
safety that must be observed .

Mo st hams have seen or vsed the
now familiar "microwave oven," a
device that uses high frequency energy
to heat organic material from tbe
"inside out," The relationship
between heatin9 effect and r1 fre
Quency is not agreed upon by the
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multiple choice ON tests within
"days. "

There were no questions asked of
Johnston, 11$ has been t radi t io nal at
Dayton, but he did remain af ter the

experts, but one th ing is for sore 
UHF energy from an amateur trans
mitter in t he 420 MHz band and up
can be dangerous in some instances,
The problem resull$ when tissues are
hea ted by the rad iation fas ter than
can be compensated for by normal
blood flow. The eves are particularly
sensitive to UHF rltdiation, The
experts also do not agree on what
"power density" can cause damage to
h uman tissue and at what frequency
the power must be applied , etc.
Industry curren tly accepts a standard
stating that a power density o f 10
mW/cm2 is safe, tha t is, et the point
01 e xposure t he amount of energy
passing Ihrough a square centimeter in
space is less than 10 mW, There has
been considerable {)<"eSSUre from
medical and research groups to lower
t ha t figure, as there has been evidence
thai eye damil9l' can occur at
considerably lower power densi ties.
No ooe knows fo r sure. For additional
information concerning the effects of
microwave radiation and resea rch into
t he prob lem, refer to an exce ll ent
ser ie s , " Mic ro waves," by Paul
Brodeur, t hat appeared in the Dec. 13
and Dec, 20, 1976, issues 01 The New
Yorker magazine. Bac k to amateur
transmitters!

II should be obvious that any
amateur UHF transmi tter capable of
generating power IS potentially
dangerous. Power density is enhanced
by beem antenna systems, d ishes,
horns, or whatever device is employed
to foc us the transmitted signal. One
shou ld never needlessly expose o neself
to UHF rad iatio n. Do not sta nd in
front o f a beam operating at 4 20 MHz
and especially avoid exposing t he
head. Under no circumstances look
into the end of a horn or waveguide
an tenna while the transmitter IS
operating. Why take a chance when $0

little is known about lhe subject 01

hea ting and neurological effects?
Microwave Associates Gunnplexer"l

are bound to become increasingly
popular. I have been doing consid
era ble e ~perimenting with a pair of
these dev ices and employ a simple
method to avoid e xposure. The
mobile " rada r detectors" which are
curren tly transcending ca radio s in
popuillfity are broadband devices and
will respond with a whistle or whine
to ;almost any mIcrowave radi ation
below 20 GHz, I keep an e1.cheapo

forum to field sane from individuals.
Overall, the FCC's most imponant
man ltrom an amateur view) left quite
a few q uestions unanswered, at least
from the podium. But th ere were

variety detector activated in the room
whe n ex per i m en t ing wi t h
Gunepte xers, and does it go o ff MIen
the 'plexer is l iro-J Upl It sure keeps
me aware when mic:rowilYe$ are
present, even though t he devices are
"aimed" away from myself and
anyone else around. One n ight, Rich
Foree WB1AS L, 73's publications
edi tor, and mysel f ran a test with a
uunnorexer and the reder detector,
The detector went off at distances
over 200 yards away from the source
o f microwaves, and I ran out of space
to bac k u p. If yo u don 't fe<:!t like
springing fo r a d etector , build a simple
device vsing a UHF diode - be smart!

DOES THE f CC KNOW
ABOUT MICROWAVES?

A silly question, you say! I received
a call late lest Frida y f rom a
concerned resea rch group on the WeSl
ccen. It is common knowledge that a
new Citi zens Band is proposed for the
900 MHz region. (Microwave ovens
fun ction with ene rgy in that bandll
Some people are concerned th at
perso rwrt safet y may not be the
ul tim a te goal of the Personal
Communicat ioos Department (FCC).
Imagine runn ing 100 Watts into a
wel~designed beem at 900 MHz.
Could get warm, and that's .mat we
are concerned about!

Th is morning I called Pl'l"$OOal
Communications Engineering and
talked to Mf. Will McGibbon. It t urns
out t hat t he Chief Engine<:!r, Mr. Ray
Spe nce, was concerned enough with
the p roblem of biological radiatio n
e ffect s that he as ked Mr. McGibbon to
research the problem, The FCC is well
aware o f potential problems, and I
was assured that the biological
question will be addressed before any
new bands are opened for public use,
There are torts o f literatu re and
reports t o wade t hro ugh, culminating
in an internat ional convention 10 be
held this lall. Hopefutly lhe question
o f "radia tion standards" will be
r e so l ~ed . There is considerable
ev idence that the 10 mW/cm2
standard ma y be unsafe, al though
much of the supporting research was
conducted by the Russians. Many o f
t he experiments have not been able 10

be duplicated. I am personally
interested in this $Ilbject. All UHF
experimenters should be. Thiscolumn
will pass along information as it
becomes available, but for a p rimer,
try The New York er articles.

AUTHORS TAKE NOTE

The editoria l staff at 73 is busier
than ever! Everyone on t he 73 end of
things has at leasl two funct io ns,
ranging all the way from "paSling up"
articles to insuring Ihat authors get
paid !Of' thei r work as fast as posalbte.
The phone also r ings several t imes a
day with calls from authors -:lnderi"'il

enough strong sta tements in his
remarlu to gi...e you the feeling that
deregulation and more changes in the
amateur "",ioe can't be far aWly.
Prime targets seem to be POwer
amplifier"l and the licensing structure.

WafTen EllyWA1GUD
Assistant Editw

what the situation is with the ir
articl es. Possibly a b it 01 explanation
about our sySlem will be helpful at
t his time.

Articles arrive aI a rate of four or
filii! a day, 00 the average, and are
opened and dated by me. Hopefully,
within t he week they are read, and, if
accepted, priced. Rejected articles are
immediately returned with no funny
business. At the t ime o f acceptance I
IiII out an d ma il a postcard indicating
acceptance. The ca rd states that "a
chec k and author's proofs are forth·
com ing. " II should say "
fo rt l1(;oming in four to six weeks," as
our production and financial people
work on a monthly cycle. Once the
card is received, you can expect a
check in about a month, IT'IlJybe
sooner if it's the end 01 our cycle, and
author's proof sheets, which indicate
how your article will look in print. It
is very important to carefully check
the proof sheets for errors, especially
in the schemat ics and diagrams. Your
integrity is at sta ke as well as ours!
Please do not phone two weeks after
sen ding your art ic le wondering why
your check has not been mailed - ii'S
on t he way! As you know, 73 pays
author"l upon eceectarce, which is
unusual in this field. We try our best:
to publish all material as space per
mits!

Writing lor 73 is easy and fun!
There is no better way to partial ly
finance your hobby and become
p ublished at the same t ime l If you
ha~e been sitt ing o n a pet project, let
us kno w about it - share yo ur
inven tiveness with ottJers. Send an
SASE for a copy of " How To Write
For 73 ," which outlines the rules 10

follow when preparing your manu·
script, Please, NO handwritten mate
rial. If you can't type, "- your
article typed - it's cheap. After read
ing for six or eight hours every day,
you would underSland ...my typing is
important - thanks!

COMPUTERMAN IA
The b iggest hobby computer t rade

sho w of them all is being held on
August 2 !;)-27. The place is the
Com monwealth Pier In Boston.
Sponsored by Kilobaud lyou have a
subscription, right?), the sho.... will
cater to microcomputer hobbyists.
calculator freaks, the mini crowd, and
the small businessman requiring an
insigh t into small systems. All the
mic ro systems will be represenled o n
the exhibit floor, and a steady stream
of forums a nd de mo s by the
manufact urers will be offered to keep
you posted on t he micro industry.
Mark your calendar, and stay luned 10

73 for informatioo as it becomes
available.

John Molnar WAJETO
Executiw Editor



Jim Beedll! W9NIN and Art Reis
WB9YOB have prepared " ~ide on
how to write your congrtlSSmen and
JefliltOrs in support of thl! Goldwater
RFf Bill, and i {$ counterpart in the
hOllse. They suggest YOll handwrite
voar letters, be concise, and stick to
iust ooe issue - S-864. See "Briefs"
l or II listing of key ~mltors. - Ed.

Make 8-864 Law!
WHY 5·864 MUST BE

MADE LAW

I. Constit ut ional Reasons. The
Constitution was d~igned, among
other reasons, to protect what the
Declarat ion of Independence referred
to as "certain inalienab le rights."
including the r ights to " LI fe, Liberty.
and the Purwit 01 Happiness. · ' And,
the Fim Amendment goes a long way
toward fu lfilling that protection.
Precedent and common sense have
further established that "one's r ights
end where another's nose begins."

As 10 09 as the activities of one are
no t at fau lt in denying the rights of
othe~ as ment ioned above, there is
I'lOthi09 truly illt9ill about them.
Specifio:::a lly. amateu r rad io operators
and Cit izens Banders, as long as their
transmitting eq uip ment is d~igned,

adjusted. and filtered properly for the
prevention of RFI. have every Ccnsti
tutional right to be on the air. Like·
wise. their neighbor has every right
to w.-tch his TV or listen to the rad io
or stereo 10 pe<OCE'. as long as he
doe$n't infringe on the rightS of others
l i.e ,. 100 loud for the neighbors ).
However. the makers of such home
electronic equipment have misused
their right to pursue their happiness
by ma king their wares as cheaply and
as shodd ily as poss ible in certain
respects. wh ile selling them for what
ever the market w ill bear . This is I'lOt
lO~en tl y evil. except IOsofar as thei r
pursuit of happiness in fringes upon
the rights of both the consumer and
the radio ooerator/hobbvlst to enjoy
their separate avocations in peace and
harmony in the same neighborhood.
Then it's t ime to do something about
It. With 20 million CB sets and
300.000 amateur rad io setS out there.
they h~ to put them somewhere.
And that includes your neighborhood.
The personal communications
explosion says it loud and c lear: The
time is now to clean it up!

II . The Government. It ·s t ime to SiIV1il

lhe FCC. Like many Feder.1agencifl1,
the FCC is underfunded. understaffed.
.nd overworked. In 1974. the
Commission received Over 40.000 RFI
complaints fro m consumers. When
these we re ceretcnv analvzed. ninety
percent were found to be the fault of
the des ign and/or construct ion of the
equ ipment intenered with. and not of
the transmitters involved. In 1977, the
FCC e" peets to receive 200.000 of
these complaints. Consider ing how
small the Commission's kitty \s.
couldn't some of that be used for
better purposes than chasing down
RF I complaints? We think so.

III. The Consumer. Joe Consumer is .
bfbe in the woods on this issue, and in
one major respect, he is bei"9 ripped
off . But. u nfo rt unately, he is blami"9
tbe wrong guy. When Joe spends a lo t

of his hard-earned money on a new
TV. stereo. or ..... hetevee, he almost
expects that it be made by God. and
that it is perfect. Well. we have news.
It is not, If the amateur rad io or CB
buff down the street tears up lhe
p ictu re and/or sound, Joe Consumer 's
logic says: " It d idn'l happen before he
got on the air. It must be his fau lt. "
Joe doesn't know what makfl1 his
little box work. All he cares abou t is
whether the picture or sound is there.
in good quality. He doesn't realize
tbet it takes something else besides
what meets the eye o r ear to make his
equ ipment a truly quality device. But,
for lhe money that they 've just
e"tracted from him, the manufacturer
of that equipment should have seen to
that end of it. so that Joe won't have
to worry about it . We think that it's
time he did.

Oh. yes. the television manu
faeturerl have long offered filters.
free, to anyone w ith a TVI problem.
But they 've ne'oler made any publ icilV
abour It, so chances are good that Joe
knows nothing about it. or how to get
such a f ilter. If in the off chance he
does get the fiher . then why does Joe
have to pay the S20 or so insta llation
fee. a fte r shelling out all that othe-r
dough to get the set in the f irst place?
And what if the problem were caused
bV lack of shielding. wh ich a filter
can't fix? What does all this tell you
about how the manufacturers feel
about Iheir products? And , what
about the RFI problems of other
types of consumer electronic equip·
ment? What's being done for the
consu mer by them? Do you see why
we're fighting to make the manu·
fecturees c lean up their act, before the
consumer buys it~

IV. Radio Operator/Hobbyist. He's in
the vise here. When he operates, even
if he's clean, he's hated by someone in
his ne ighborhood. Joe Consume-r casts

h im as the villain in this game. when
9(1.1(, of Ihe time he's not. Bill
Operator may not be interfering with
his own TV or stereo (Which can
prove that he's "clean"), but that cuts
no mustard wit h Joe Consumer down
the street. If this sort of thing keeps
up, Bill Operator may face some nasty
situat ions. such as vanda lism against
h is equipment, or worse. local
nu isance ordinances. local tower bans.
or a total ban on his operations by
loca l authorities. And, rune chances
out of ten. it's not his fault. It 's not
fair. and we believe that a court test
would eventually support Bill's right
to operate in peace. But. must WI:! go
through that? No ... not if 5-864.......
V. The Manufacturer . At least one
manufacturer now puts a high pass
filter at the front end of its TV sets.

Hurrav for them. whoever they are.
But. for the rest. it's still business as
usual. Not that any of them haven't
done something aboul this. Another
major TV manufacturer has re
searched the cost per degree of RFI
protection built into a TV set. Our
sources tell us that it comes out to
about a dollar a set . Obviously, that
makes such protection eccromtcanv
fea si ble for Joe Consumer. So. WlV
don't they~ Because they haven't been
told 10, yet!

Over the past few years, metal
shielding has disappeared from the
ArnerK:iln TV set. Its plaoe has been
taken by plaslic. Couple this with tbe
coming of the transistor, which is
much more RFI ·prone than vacuum
tubes, and you have a majo r RFI
problem. Add in poorly designed cir
cuitry, built onlv with low cost in
mind. without the proper design 10

get rid of strong adj<OCE'nt loca l signals
(such as Bill Operatorl . and maybe an
old. corroded antenl'lil with lead· in.
and you have the makin9S of disaster .
Period.

You know. there are other
countries that don't put up with this
sort of situat ion. Japan and Germany
require that all home enterta inment
equipment made for domest io::: sa le be
RFt resistent. There, the RFI problem
is but a tiny fract ion of what it is in
this country. And the cost to the
consumer is little more than it is here.
If it works there. it will work here.

And the manufacturers know that.
And they will continue to fight such
improvements. just as theV did in
1964. when the AlI-CI\anneI Set Law
was being debated. The manufacturer"1
screamed that the prices of TVs wou ld
be pushed out of sight if the law
passed , It did pass: t he price r ise was
very moderate. The situation is no
different here, with 5-864. Only the
stakes are higher. So, why I'lOt support
it?
VI. The Broadcaster. J im Broadcaster
is involved in this fight from several
anglfl1. The low band VH F TV breed
caster, parncuterfv, has a problem
with local signals from si)( meter
amateur radio operations. and in some
cases. signals from the FM broadcast
band may wipe him out. If a certa in
TV's i·f stage is unsh ielded, a strong
loelIl signal may enter there and wipe
out all reception of all TV channels.
AM broadcasters get it from two
directions. 5purious radiation given
off by nea rby TV sets operating with
pocrtv designed sweep circuitry and
w ide,open cabinets clobber their
signals in the fringe areas of their
cove-rage - Of even closer in. Mean
whi le, the AMer himself may interfere
with a PA system being used near his
transminer site.

All broadcasters are affected if the
rad ios or TVs receiving their stations
are blown away bV a strang local
signal coming into the audio stages of
lhe receiver. Then the local signal will
wipe out the broeocester's ....die. and
Joe Consumer may e nd up playing
cribbage rather than listening to your
ad m.......

A major problem for the AM broad
caster is industrial noise, and we
believe now tha t much of it is caused
bV radio frequency emissions from
home TV sets. II never occurred to
you, did it?

Remember: As lo ng as the amateur
rad io o perato r Of cSer is ""nning a
"clea n" rig. he is not the one to be
condemned. Go after the guy who
built t he TV. stereo. whatever is being
interfered with. He's ripping you off!
SuPPOrt 5-B64.

WHAT BILL 5-864 IS

It is simply an amendment 10 the
Communications Act of 1934, wh ich
allows the FCC to set standards for
the manufacture of consumer elec·
tronic equipment. with regard to its
susceptibilitv to interference fram
nearby transm itters which are
properly licensed, designed, &rid
operated. That means that the passage
of this legislatio n into law is only the
first of two steps needed to make this
whole problem of RFI go away. Later,
we will offer, in petition form. a set of
standards for the FCC's considerat ion,
and again we will ask your support to
put an end to this problem once and
for all.

TO ALL AMATEU R RADIO
OPERATORS AN O CB ERS

5·864 must become law jf we are to
remove a major threat to both
personal communications and the
right to view and listen in this
country . Therefore, you ere strongly
urged to (11 write your representat ives
in Washington, demandi09 the ir
support of Bill 5-B64 and its House
counterpart. Feel quite free to use any
and all arguments used here. Your
own words will help. And (2) pass this
information on to a friend. neighbor.
or relative.

Remember. if you don't support
this legislation, and it fa ils, and you
later have an inte-rfe rence problem
with your new, TV, ste-reo, amateur or
CB rig. you hlllle no one bot yourself
to blame. Don't put it off, write to
your elected representatives nowl

J im Beed le W9NIN
Hanover Park IL

Art Ra is WB9YO B
Wonder Lak e IL

Continued
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The Duty

Breakdown

With news of if US Customs Court
decision ordering higher import duties
on J;Jp;J~ imports (see " Briefs").
rhe srage has bt'en set IQT ,nother
round in r~ d~re OW( fo,~gr.

manufactur«J el«rrom~ gOO(I$. But
nor alf Amerie"n oompan it!S f6WY
higher import duries , especiall y those
who use lo",;gn romponents, as illus·
trated by this news retesse from
National Semiconductor. - Ed,

Mr. E, Floyd Kvamme, v ice pre
si de nt and general manager of
National Semiconductor Corpora
t ion ' s semiconductor division,
appeared in Wnhington on March 15,
1977 to ,!'S"IV at US Internat Ional
Trade Commiuion hearings. The ITe
is conducting an invl!$ligation lor
Congren regarding the pcssrbte

economic 'epen::us$io~of a proposed
duty on imports 01 d Igital watches
and ccrnpcrents.

Mr. Kvamme spoke on behal f 01
the Western Electronics Manufacturers
Association (WE MAl. a trade essoci
al,on 01 firms Ihal account for most
of tile h'gh lechnology semicooductor
deYil:e'- used ,n digital wa tches as wel l

"Breakdown in communicatiorl$" is
a catch phrase heard abou t all seeton
of hfe. Is It afflicting hams? As you
listen to your favorile ba.nd the QRM
may immediately convince you thai
more and more people are tai king, Are
t hey enjoying it less and less? Since
the breakdown in communications in
families. between husbands and wives.
among friends and in various other
parts of $OCiety is mentioned $0 often,
it is no wondet" that many hams are
feeling unsatisfied with their asQs.
And that other demon. the '.genet .

tion gap:. taka its toll here, too. Old
timers (of whom there are lhousands)
feel uneasy talking with $Omeone
whom t hey feel knows everything
about $Olid state an d co mnuters bot
really has no rove o f ha m rad io be
cause he kn ows no thing about the o ld
days of homemade equipment, class B
modulators. Super Gainer recewersaed
wire entenoas, The younger ham (of
whom there are also t~nds) feels
uncomfortable talking with someone
who yeams for the golden dayS of lhe
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as in computers and modern elec
t ronic products. Natiooal is a Santa
Clara. ~Iifornia based company that
is one of the largest manufacturers of
both semiconducto~ and of tile
finisn@'d watches

The bills under consideration by
Congreu would more then t r iple the
duties on digital watch components
asse mb led for American man ufac
hire rs at o ffshore locations. "Both the
ccnvenucnar watch industry and the
new digital t imepiece industry sustain
US production and employment by
shifting certain activities offshore,"
Mr. Kvamme said_

Accord ing to WEMA, the levy 00

impons of the solid Slate watch
modules used in digital watch manY.
facture is weco-ted chiefly by US
companies tbat make conventiooal
lnon-digitall watches. They fill/or the
tari ff Increases to protect themselves
against sti ffening competition from
increasingly popular low priced d igital
watches. Because of lower produ ct ion
costs, many American wmiconductor
and digital watch maeutecturers h.ave
located some assembly operatioos in
plants In the Far East. Mr. Kvamme
characteriled the situation as "a

.""
The ham popUlation 1$ further frag

mentized by scecter Interests' TV ,
phone, CW, RTTY. FM, phone patch
ing, DXing, etc. This is clearly indi ,
cated by band subdivisions if a nt! is
bl ind to the poorly co ncea led con
tempt th at some members of one
group ohen have for members of
another group. The barriers are al$O
noted by the various closed -eceete-s
as well as the many nets that occupy
the lower bands. Tile unwary intruder
is often laid to gel out moch as a
bouncer would throw out I stranger at
a Frank Sinatra wedding.

While the modern silua lion is much
more complex, its roots are found in
t he special inte rests which were felt
from the very beginning of ham rad io .
There were those who enjoyed rag
chewing and it didn't ma tter much if
t he ir Ford-coil spark set only reached
t he guy on the other side of town.
The distance, or DX. mallered very
much to c tbers, Their thrills were
measur@'d by the mile_ Still Other"s felt

marketing problem between different
segments of the US timekeep ing
industry," rather than a straight
forward ease of foreigro manufacturers
flooo::llng the US with cheap products_

11 the tariffs well! increilSl!d. the US
companies would probably be forced
to close these o Ushore plants, and the
growi ng availability of ine~pensive

d ig,tat watches would be reversed.
Adverse eco nomic effects would be
tri gqered , cu lmina ting in the lo ss of
thousands of join in the US semi
conducto r and etecucnic watch
indu,.ries.

" In 1976. the US semicooductor
industry reccroed annual sales of 53.4
billion and employed ~ 100.000
people. The manufacture of integrated
circuits and displays in the US
together with t he final as$l!mbly of
digi tal nrre-pieces in thiS country will.
and in fact has. provided new employ·
rnen t op po rtuni ties for thousands of
Am er ica ns. If HR 14600 were
enacted. however, not only would
new job opportunities be 1051, but
",.isting jobs would disappear."

Mr. Kvamme pointed out that
many of the elecrrcme circuits and
numeric displays used in foreiqn made
wat~ and other electronic products
are produced by US firms such as
National Semiconductor. One danger
of the proposed impon duty is that it
wou ld probably cause a retaliatory
react ion from foreign countries who
are now heavy importers of both
digital watches and etecrrcn:c parts
from the US. Many forei gn govern
ments are t ry ing to encourage the
development of their own semi·
Conductor industnes_

guilty if they were not of public
servICe. and the.. pleasure was
handling messages free of charge.

Seeing that there have been differ·
ent aspects with vary ing appeals from
the start, does this mean t he FM
repeater man, fo r e xample, and the
lower band DX fan will never have
much in common? Not necessarily_
But neither does it mean that we are
all 9O"'9 to develop an overwhelming
Interest in one mode of trafl$mission
and one amateur band. What is pos
sible. and what our goal should be. is
better communicatiOns between hams
as humans. as people, beuer com ,
munica tions involving the individual
as a person.

Comm unications is an art , it is said,
It basicall y means e~p re<ls i ng yourself
and your ideas clearly to another.
Sometimes, o f course. we do not want
to express ourselves too vividly.
Guests are inviled intO the living
room, so to 5Pf'iIk. but not into the
rest of the house_ Guests are envious
of the new furniture (the new radio
equipment) a fellow ham has jo51
bought, but the host doesn·t say he
still owes ten payments on it or that
he and his wife had a terr ible family
f iqht be<:ause he boughl it. But what
about the th ings we do wan t to
e ~press?

Enthusiasm is the best vehicle to
get them to their target. There is no
Other ingredient which will so help us
get to tile heart and mind of our
fellow man. It views things through

" US companies. if allowed to
compete fairly on the international
sceoe. are e~pected to increase their
market share dur ing lhe rem8inder of
this decade to 68'llo of the merket, or
57.2 billion: '

Mr. Kvamme noted thai ue low
onces o f digital wa tches (about 75'1.
of aU $Ohd nate watches sold for
un der $251 allowed t ile US to capture
abo ut th ree-fourths of the world 's
market for d igital wa tches in 1976. He
pred icted that the demand for digi tal
watches would be about two and a
half times as great by t he end of t he
decade. resulting in a significant
increase in j0b5.

The overwhelming suprem.cy of
American electronic Circuitry in ttoe
world market has resulted in a highly
fill/orable nede balance for the US
semiconductor industry. The US
po$l ed a trade defi<: it of 55.9 billion
in 1976,

" The semiconducto r industry, if
allowed to operate with ma~imum

freedom from artificial trade barrie".
could change the American watch
industry from one that operates with
an unfavorable balance of trade to one
with a favorable trade balance.··

Mr. Kvamme concluded bv saying
that the proposed tariffs would
"hamper a growing and dynamic US
industry. will result in higher prices
for the US consumer, and will
produce retaliation on t he part of our
fore ign trading pa rtners, It will resull
in the loss o f both e~isting and futu re
US jobs,'·

National Semiconductor
Santlll Cl.a CA

t he eyes of a child, and with the /'INrt
of a lover, It ects as a self-releasing
power and helps focus the ent ire force
of personality on a subje<:t. It lifts
you r listener into the clouds with you
and makes h im see the th rills, mys·
tery, romance an d fascination which
has captured you. It t ranspor ts your
audience from lhe humdrum in lO a
new world of wonder ~ your world.

But remember that communication
is a two-way reed. It is not an attempt
to impr", another with how lJ"eat
you are or with the e>eperlSiw equip
ment you are using. let's say , lor a
ham, it's an inVitation to analher
person to share some delights, to have
some fun toge ther for a few minutes.
Its aim is to encourage two people of
similar inte rests to confide in one
another and get to know o ne another,
10 build friendship, to create whet the
Greeks called ptateo. fraternal love .

Sincerity comes into the picture,
tOO, then. This helps us to tee that the
enthusiasm mentioned is not the
empty backsllPping of a high pres1llre
salesman which perhaps has its parallel
in the fancy warm phrases of friend
ship printed on some QSL cards. If it
really was a p leasure to ta lk with
anot her ham. let us be sincere enough
to write it on our aSl cards rather
than have it printed. Don't the
Christmas and birthday cards th.at you
ecoreoete the most have a hand·_it
ten line or two on them? Don't those
few phrilSJt!1 truly mean more to the
recipient than whether the card COSt
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of less than one year . My ap peals of
this decision. and requests for any sort
of temporary permission to operate,
went quite high up ... but were all
denied.

Anyway, on to Mau rrt lus where it
was a d ifferent story. I wils is$Ued
3B80T, largely on the strength o f my
US license, though, as I understand it,
the Mauritian autho rit ies approcia te it
if the fo reign app licant has some sort
of Commonwea lth license. I wou ld
certainly have a UK reciprocal licen se

themes an d melodies. A st ream of
words ente ring our ears must be inte r
pre ted not only by our minds as to
literal meaning. but by our hearts,
100, for the often more importa nt
meaning. How close can you come to
what tbe ot her fe llow is really try ing
to say? Speech is o ften full 01 sym
bols, and the welt-traioed listene1" can
ident ify them immediately. The aim
of ca reful I;stening ;s 10 <K:tively seek
to discover how the other fel low feels
about what he is ta lking about and
what kind of person he is.

And how do you conclude a con·
tact? If you listen, you 'll see that
many hesitate, stumble, t ie tbe rib
bons o n. have a fina l and then a
fina l-fina l, all giving the fee ting they
want to sign off but don't want to
o ffen d the listene r. Have you no ticed
the same tendency among so me of the
quests who visit in your home? They
get ready to leave, get to the door ,
and then stand there talking for
fifteen minutes. let 's learn somet hing
trom the " good buddin" o n CB.
When they say, " I'm gone." they a re
gone. So. let's nor rush,let 'sSly what
we want to. let 's give the other fellow
a chance to ta lk and really listen to
him, but when we sign off, let 's shut
up and not drag it out li ke a so ft 
hearted lover who has decided to
break it ott but then can't bring
himself to say the fatal words and
keeps on ta lk ing. talk ing. ta lking_ I'm
!10M.

listening is t he other half of con
versation which, toge ther with talking.
makes up communication. 11 no one
listens, it is useless to ta lk. a poinl not
always rea lized by those talking. And
listening ctoesn't just mean separat ,ng
the words from the aRM. II involves
understanding or inte rp ret ing both the
literal meaning of the words as well as
t he speaker's intenlion, If someone
says to you, ' 'Why you old son of a
gun!" the phrase is a n insul t, bu t the
warmth and affection in t he voice
indicates e><actly the opposite.

Most people, inc lud ing hams, are
not very good listeners. We generally
talk mo re than we listen. And wilde
we're supposed to be listening. most
of us are making mental notes pre
paring something 10 say just as soon as
the o ther fellow shuts up an d gives us
t he chance. learn ing to reall y listen is
not diHicult, iust rare . Usually con
sidered a passive thing as when listen·
ing to some favorite music. listening
should be a Quite actiw thing . . . a s a
real jazz buff carr ies Itle melody in h is
head wIlile listen ing to the group
improvise with various counterpomrs,

So, if you're on CWowhatever you
are using to send with. be sure it is
proper ly adjusted and that you feel
comfortable with it. And if you'r, on
phone, tu rn your mike off before you
Clear your throat, cough, sneeze or
shout at the kids in the other room.

A comment about profanit y might
be in order. It is aqainst the law , in the
first place. And it is a sad commentarv
on a man 's masculinity when he feels
that he must show it by his choice m
of words. But consider ing that a night
doesn 't pass wilhoul some of trese
words being heard o n TV, perhaps it is
too much to suggest Ihat they be
eliminated. But if one has to work one
or two into every transmiss ion, I
pe rso nally can not help but fee l tha t
he has a limited vocabula ry. Some
times, perhaps, nothing else fits.
Anyone wbo enjoved the hours long
movie " Gone Wilh The Wind" could
not help leaving profoundly impressed
by Clark Gable's concluding word.
Would the FCC, then, overlook every
fo ur to siK hours one really appro
pr iate "da mn" ?

As must be abundantly c lear by
now, I did not get o n Iro m Zambia.
My applicat ion fo r a license was
turned down w ith the explanat ion
that the Za mbian government does
not license fo reign amateurs for stays

Pete Smith K4 FOK has recently
completed a DXpedirion to Africa
thilt was intended to put Z"",bia on
the air in a big _yo But it _5 no r to
be . . . as we Jearn fr om Pete h imtJelf,
via the West Coast OX Bullet in. - Ed.

you move there? Would you like to
leave? Why? Where do you want to
go? Why? Besides the temperature,
wIlat else can you say about the
weather? Is it raining? Is that good?
How is the wealher affocting your
lawn Or garden? What do you see fro m
your window?

What about your fama y? 00 you
mention t hem on the air? A fellow
down here in South America was
tel ling me about his equipment one
morning when he interrupted h imself.
He was back in just a moment saying.
"T hat was my wife. I'm always up
before her and at my radio . Then
when she gets up she fiKes me a cup 0 1

co ffee and brings it to me and gives
me a kiss. We've been married 20
years, and she s osses me good morn ing
fNery day," I felt I had been admitted
into the family ci rcle , and that I knew
h im better. I complimented him on
such a lov ing companion, and we
enjoyed a chat aboul marriage. When
we signed off he le ft me wondering
wIlat I'm doing wrong thai I don 't get
a kiss every mo rn ing. I'll never forget
h im.

Some hams o n the air for years
seem to UiH have a bit of "mike
fright . " Perhaps it is because they
have ooncentrated on the technical
things of life and are unsure of their
grammar and pronunciation. My
advice 10 Ihem is to forget it and
enjoy talking. Dizzy Dean was a huge
success as a baseba ll TV play·by·play
announcer partly because of lhe
th ings he did to our language. " He
slud into third" was the first expres
sion that caused comment. Late r he
varied "slud" with " $1000" and then
one afternoon he came up with , " The
trouble wilh them boys is, they ain't
got no span." When the color man
asked at the end of the game for an
e ><planation, Dizzy said, "seen is
pretty much the same as fight or pep
or gumplion. like the 'S P<'rt 0 1 S t.

louis: that p lane t hat Lindberg
flowed to Europe in." If you enjoy
something as much as Dizzy Dean
loved balll!ball , your language will not
matter much. People will be Ihrilled
to hear you talk about it.

A word of caution fo r OX contacts.
Remember thai for most 0 1 those
operators English is a second language.
Speak slowly and d istinctly. This is
more understanda ble for the m at an y
t ime and is more intelligible under
poor conditions. Avoid slang and
idiomatic eKpressioll$ and keep it
simple.

Your accent shows up on CW as
_ II as phone. I will al_ys remember
t he Novice I 'M)rked o n 15. His Morlll!
was about the worst I have ever been
able to copy. Of course, he wanted a
OSlo I slowly sent him the suggest ion
t hat he slow d own, t hat he sho u ld try
to improve his code an d to ld him I
would like 10 have a couple of IRCs
for the airmail OSlo He sent me a hot
let ter tel ling me he could send better
t han he could receive and that he had
a certificate for copying W1AW al 20
wpm. He funher thought I was a
crumb for asking for two IRCs for the
OSlo He concluded by stati ng t hat the
keyer he was using was out of adjus t·
ment, and if the code he sen t was not
readable, it wasn't his la ult l

twenty cents or I d o llar ?
Stereotyped OSOS have been

condemned so many times in so many
columns in ham magaz ines lha l only a
few words are neceullry here, What is
bid is not necessarllv that we say
more or less the same t hing to each
new stat io n wit h wh ich we talk, What
is bad is that we say the same thing
everyone else is say ing. How boring if
the fellow you' re talking with at the
moment says essentially the same
thing the two dozen hams before him
said! l et 's spice th ings up with a little
origiOlllity.

Yn, of course we generally discuss
the same things. We all sob over the
poor band condi tions, mention t he
equ ipm ent we' re usi ng and the anten
na we have. So, whe-e's t he origi·
nality ? Well, suppose you f ind out the
othe-r fellow is using the same kind of
equipment you are. Why not tell him
if you'w had a problem, what the
$ymptoms were, how you identified
the bad component. and so on. This
little bit of information is SlM"e to
interest him, and he'll tell you if he's
had the same pro blem or a different
OM and perhaps pass along somet hing
that can help you. Or, have you used
the equipment in an unusual situa
tion? Is there some feature of the gear
you particularly enjoy? Or something
that annoys you?

Other ideas? Well, is your shack in
an unusual location or an unusual
room in the house? Are you using an
al ternate source of energy to power
your rig? Made any modif ic at ions to
you r eq uipment you 're happy about?
Helped anyo ne get his tic ket? Offered
to give a tal k on ham radio to the
local grade or high !!Chaol iIfld had any
takers ? Any resu lts? Other hobbin in
the family? Your occupation?

With the t r ansf s toelzed pre
amplif iers available, some hams are
uSing ant ique microphones, an d
anyone can use an antique te legraph
key . If you en joy such th ings, let the
other fellow know abou t it. Ho w yo u
got internted, how old the antique is,
who uge'd it before - is it all original,
etc. If you haw a cooYel"sation piece
in your shack, then talk about it.

Regartlless of where you live.
mention it by name as well as saying
near such and such large city. Many
people travel e Ktensively these days. I
was talk ing recent ly with a Kentucky
ham and had to ask three t imes whe re
he lived. Finally he confessed, "Pike·
ville." He was amazed that I had
visited there seve,.1 times, and _ had
quite a talk. Another fellow was in
Crossv ille, Tennessee, but I learned
this only by being insistent. Neither of
thew men could believe t hat a ham in
Peru could be interested in thei r e xect
location . On t he other hand, I a m
surprised at ho w many I ta lk with
who have visited Areq uipa . Tho se who
have always te ll me abou t it and ask
what part of town I live in. and _
usually h<M! a nice visit . Did you
know that Areq uipa is 450 years old?
Has one of the oldesl medical uni
versitin in t his pan of t he world?
EnjoY1 a clima te unsurpass«! any·
where?

How o ld is your town? What made
people sett le there? What are the main
induuries? Were you bam there or did
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in hand if I wefe doing it again.

I was able to set up at II beautiful
hotel on the northwest cont of the
island, with a clear shol toward the
US. Unfortunately, I did not arri\lll
until lat e o n March 17t h, had b us iness
all day {the 18th!, and f inally got
back and fired up the equipment for
lhe lirst time aher midnight (local
time) - about 2CXlOZ on March 18th.

The first twlltve hours of the
AR RL OX Test were an utter disaster

In light 01 ~nt efforts by Jack.
A~ to discredit fum radio,
m.tI'Iy amafeurs rrplied with thtI other
point 01 ..iew in lefters and telegrllms
to their congressmen and hometown
newspapers. Some, l ike Larry
SchWlJrU WBJDBI, took another
route - in this CilSe a high school
newspaper. - Ed.

last ye. , over 6.000.000 new
eBen received their licenSl!$, bringing
their total number to over 8,000,000.
But throughout the US there ellisU
ano ther group o f rad iO operators.

In contrast. they form a much
smaller group. about JOO,OOO. Where
as caers run four Wans of power,
these people legally run as much as
2000

with something like seven contacts,
but t hings picked up after that . Good
condi tiof1$ on 15. lair on 20, and
40180 mostly not so hot as much of
the time I was in daylight and the
ORN was over S9. I t h ink I shook a
few people in the wan ing hOUfS 01 the
contest answering their COS on forty.

The total reads 583 US contest
0S0s wilhout duplicates. There were
about 15 with the West Coast and
about 500 with non-US stations. these
during periods when the bands were

CBen operate on 40 channels wh ile
the other operators have literally
thousands. While most CB equ ipment
costs between $100 and S300. t he
o ther group can pay th is pr ice or
invest thousands of dollars in a sta·
t io n. The Federal Communications

. Commission (FCCI atso perm its this
other group to construct thei r own
equipment if they so desire_

Who are these other people7 They
form a group of radio operators
commonly knoWfl as " hams." Hams
communicate all over the world using
Morse code, vo ice, and Telet ype. The
FCC even a llows ha ms to use tete
vision to communicate. Additionally.
where facilit ies permit, hams can use
their rldiot to place local phone calls
wh ile remaining in their cars.

not open to the states. All but thirty
of the 0S0s wefe ON_ Unhappily, I

had to pack the gear and head for
home on March 21st. and I did not get
the chance fo r the phone operation I
would have liked to have had.

Although I was unable to get on
from 707 Malawi, and had under
stood that all operation there had
been suspended back in June 19 75,
while listening one evening on ~ty
I heard 707LW working through a
pile of JAs_ She gave a boll number in

With all of these priviieges. why
doesn't everyone be<:o me a ham? Mr.
Donald Smith, an electronics teacher
and II ham radio operator, e>:.p lained,
" Ham rad io shows technical knowl
edge a nd not everybody has the desire
to go into ;L "

To qualify as a ham, one must first
pass a Morse code test and then pass a
test dealing with electronics and rad io
law. Passing tests of greater difficulty
qualifies the applicam to o perate at
more frequencies. Put another way,
they receive a larger portion of the
rldio speo:::1""m.

Junior Ari Hinchman, a ham rldio
operator, told why he got started: " I
liked the fee ling that I would be able
to ta lk over such long distances and
sometimes De able to do it with
equipment I buill myself. I also like
the technical aspects involved."

Soph()l'l'lOrl! Plul Schmidt , also a
ham. gained an interest in ham from
his brother , "When I first became
interest ed , I hardly knew anything
about radio and it sounded like a neat
idea. "

Paul said thai recently on the air he
met somebody who challenged h im to
chess. The wilole game was conducted
OYer the rad io.

Zomba as Iddress. and thefe was no
reason to think thllt she was not
genUIne.

Thanks to the Nonhern California
OX Found atio n for equipment and
other assistance. including OSLing,
The OX Fou ndat io n tells me that they
intend to OSl every contact through
bureaus as soon as the OSl cards are
ready.

Pete Smith K4FO K!3B80T
Reston VA

Hams also perform many public
services. During the Guatemala earth
quake in 19 76 , hams went into action,
Hams flew to Guatemala and, using
their equipment, sent reports back to
the US about the situation tbeee.
Many times during a parade hams will
monitor t he parade route and keep in
touch with the police.

Hams also form many on-the-air
groups. These groups may handle and
relay messages. such as those d.- ing a
d isaster. The groups may also di~
electronics or play games. Many hams
even do their homework 0Vi.'f the air.

Recently , courses for people inter·
ested in studying for their ham
licenses have grown. The Montgomery
(MOl County Department of Recre
at ion offers courses providing the elec
tronic theory needed to pass a hlIm
test. Interested persons should phone
468-4050.

Larry Schwartz WB30BI
Bethesda MO

Reprinted Irom Pitc h, published by
Waltet Johnson High School. & rhGd6
MD.

Respect Eye Bank
Your personal help is requested in

achieving more harmony in our over
cr-o-k!d 20 meter phone band.
Working OX is the mator interest of
many worldwide amateurs - SSTV,
net operation (handling important and
vita l tra ffic), and. then too. just plain
rag chewi ng enjoyed by ma ny, many
hams.

Let 's ellamine the space allocated
for SSB on 20 meters - 14,200 to
14,350 kHz. Yes, only 150 kHz! It is
a weI..known fact that maS! OX is
worked at the low end of the band,
14,200 kHz and up. l et 's arbitrarily
suggest 10% of the 150 kHz for OX.
This would give the DXe rs 14,200 to
14,21 5 kHz. The 14,230 kHz + o r - 3
o r 4 kHz is the SSTV area . How about
10% for nets and traftic~ This group is
pretty well established in the area
14.300 to 14.315 kHz.

Irate SST V, OX. net and rag
chewers co ntinually harass SST V, OX,

"

net and rag chewers with car riers ,
tapes, COs and Other noises. Effec t ive,
yes, but definitely not the alOhver to
the problem. The resulting aRM
renders the Irequency use less to Ill,
and everyone loses. Tempers flare,
ange r, irr itat ion and trust raticn
prevai l. Our hobby is deg raded. This
could all be avoided if amateurs used
better judgment in selecting the
proper frequencies tor SSTV, OX,
nets and I1Ig chewing.

You will note that I said above
"arbitrarily" when I suQ9llSled the
frequencies for the various groups.
Yo u could never reach a definite
agreement among all the ha ms on 20
meter phone, bu t this could be a star t I

Henry Luhrman W4PZV
W Palm Beach FL

R~inred lrom The Mike and Key,
bulletin 01 the GrH/tet Cincinnati
A RA. Cincinnati OH.

In the United States. eye banks are
served by a network of volunteer ham
radi O operators. Three hundred and
sil<ly·five days every 'lear without a
holiday. this rap id nat ionwide net 
work stands ready to flash the oeM of
emergency requests fo r eyes. and
where e yes are ava ilable .

In emergencies, from fire, a lab
oratory e Kplosion , an auto accident,
certa in acute infectio ns. where
immediate corneal transplants are
necessary , the Eye Bank Eme'ge"cy
Radio Network serves as a means of
saving the eyesight of hundreds 01
people. It assures that a donor 's ey es
will be rushed anywhere that an emer
gency exists,

The Eye Emergency Net. a true
publ ic serv lCII net , has been In
continuous operation for almost
fourteen years throuqh the unti ring
effMs of a dist inguished and h iltoly
dedicated group of amateur radio

operators.
8rief ly stated, the purpose of the

Eye Emergency Net is to handle infor
mation regarding the need for and the
availability o f hYman eyes for e mer·
gency corneal surgery for tile various
eye banks throughout the country. In
accordance with this simple purpose
o f t rying to be of assistance in pre
venting the loss of sight in an emer
gency situat ion, it has been decided
that henceforth only emergency needs
for eyes and the avai labi lity o f eyes
will be l isted and carr ied on the
several Eye Emergency Nets by the
net control operators.

Each amateu r radio operator is
requested to so inform the eye bank
he or she represents of th is policy of
list ing only emergency needs and/or
the ava ilability of eyes. Th is will
imprtl\lll the efficiency of the Eye
Emergency Nets and will eliminate
needless repetit ion of unnecessary and
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usell!S$ info rmat ion lIS has c rep t into
the operation in lhe pan. Natu rally.
each amateu r radio operator should
keep in close contiK:t with his or her
eye ban k to keep lhem informed of
emergencies listed and/or wail·
abilities. In this manner we can carry
out our avowed pu rpose of helping 10

save sight in emerqencies and, in add i
l ion, operate more efficiently with
leu time occupying crowded radio
frequencies.

The policy stated on th is page is to
aquaint my fellow amateurs with the
Eye Emergency Net. I am a net
member renresentinq the Midsouth

A recent edilor ia l in Ihe March,
1977, issue of H¥fI Radio m/lljlzine
ClUsed me so much pain t hat I feel
compel led 10 take pen in hand WId do
somelhing abou t it. The author has it

good topic Itbe 40th anniversary of
the invent ion of the klyst ronl and he
traces its developmenl in a well -i n
formed manner. His summary a nd ca ll
to action, however, fall far short o f
whal could be a noble point. The
edilorial wriler calls for more act ivity
on tbe microwave frequencies to
protect our allocalions in light of
WARC 79. This conclusion is I_
than worthy for three reasons. Fil'5l .
nobody in positions of importance
would know, nor would they care, if
ama teu r activily on 10 GHz increased
len ti mes over. Seco ndly. the ccntn
bution the amateur service could
make to the microwave stale of the
art is nil. Fina lly. the people who
might spend lheir lime working on
amateur microwave could make' vefV
important name for amateur radio.
They could make a name that would
be heard an d recognized where it
matters.

The microwave freq ue ncies are
familiar an d well-known terr itory to
military and co mmerc ial communi·
calOI'5. The frequency congeslion in
some parts of the country makes the
California two meter repealer problem
look like the wide open spaces.
Millions of people daily talk over long
and short distances on 15 GHz and up
wilhoul causing any exci temenl.
Digitized transmission systems are
becoming the rule and are replacing
the old ana log modulated networks. It
is nOI in the best interest of a vib ran t
and progressive amateur rad io service
10 try to duplicale the plumbing and
har<tw.e deve loped so well so long
ago, The fourteenth inventor of the
wheel probably got very little nonce.
There is nOlhing much for us in t he
microwave freq ue nc ies. There is not
much utilitv , no new ground 10 be
plowed, no records to be set, nothing
but a lost wandering in a waste land
full o f funny machine shop prodUCIS.

Now that I have , Iienated every·
body who even knows what a klystron
is. here is where I propose we pul our
eHorts. We must sk ip around every.
thing that is 100 high fo r coa ll and
keep going. Go up 10 the new
commun icat io ns ground where Ihe
future is fUll o f real frontiers. Go up
to where new developments and uses
are wai ling 10 bri ng riches to individ-

Eye 8 an k o f Memp his, Tennessee.
There are several MIS which meet
every day of the week. every _k of
the year. The only exception is the
first one. which doesn't meet on the
weekend. (All times are EDST.1
0600-3970 kHz ; 0645-3970 kHz ;
08OQ. 7294 kHz ; 1845·7294 kHz; and
a t 1900-3970 kHz . I check into the
net Ihal meets at 064 5 on 3970 kHz, I
have found that I can meet Ihis net
and be on the road to work by 0700.
II only lasts about five or ten minutes.
I ,Iso call t he eye bank and 1_ a
message wilh Ihe answering SffY;Ce lIS

to the need or the availabilit y of
donor eyes. All th is and I am st ill o n

uals and pri de to amaleur rad io . Go
up 10 lighl!

The use o f light for communi·
calions is just passing OUI o f its
infancy. Its firs! real steps were
recen tly taken when the 8 eU System
began using a light pipe 10 connect
s wi tc hin g faci lilies in Chicago.
Amateu r use o f light for commun i·
cat io ns can foll o w IWOvery importan t
parallel palhs.

When amateurs think of using lighl
for communications. lhey natu rally
t hin k about t ransmissio n systems.
This means shooting a light bellm to
some other guy and modulaling it in
some way. II does not necessarily
mean relat ively e ll pensive tasers and
h igh vcnece powe r sup plies. Light can
be re flected , for instance. Sunl ight for
reflec tion is plen tiful and free. The
same hams who can d esign a moon
bounce array can certainly f igu re OUI
a c heap and easy way of modulaling a
ref lected beam. Oouds might be a
problem. but we have lived wit h the
ionosphere all of t hese years. so what
are a few clouds?

Light as a transmission svstern is
certa in ly line of sight (unless you
bounce it, that is). There a re probably
more and better ways to bounce II
light beam than a microwave beam.
They just need to be developed.
Instead of a repealer on a mounlain
top, how about' mirror? Want 10 lalk
10 somebody? JUSI kerchunk lhe
mirror. Not as good as two meters for
mobile, probably, bUI a whole lot
better than 10 GHz. On field day you
could rent one o f those searchlights
they use at shopp ing cen ter o penings I
Moonbounce is slill it good bet, too.
During t he day your rnoonbounce
ref leclor could probably provide hoI
water for your house. IPlease don't
write to me and tell me you can'r
ref lect light off lhe moon. I'll have a
whole generation of song writers
ready to pounce o n you.l

Along wit h light as a transm issio n
system, t here is another pa th that
amateurs can explore which will be far
in advance of wailable commercial
systems. Light can be filtefed.
chopped, ampl ified. heterodyned.
attenuated. modulaled, and delecled
(and just about anyth ing else lhal can
be done 10 rfl . It is no t. however,
inherent ly leaky. When conlained in a
glass o r plastic lighl pipe, it is immune
to e lect romagnet ic hum, crosstalk , rf
feedback , etc. Lighl p ipes can be
driven by our everyday friend, the

lhe road to work by 0700 and usually
earlier lhan Ihat. As you can see. the
net is Quick and 10 t he poin t, end
$&fV'&1 a great need 10 the Eye 8anks
o f America. Can you find five or len
minutes in your bosy schedule 10 help
a person to ga in back his eyes ight? If
not, close your eyes a nd walk to the
ref rigerat or. pour yourself a glass of
mi lk, Ihen turn o n Ihe TV, sit back
and re lall.

Guy Speck WA4WHQ
Memphis TN

Reprinted trom Te lstar, bullerin of
the Memph is Pioneer A RC.

LED. LiojIt can be used, t hen , at
lower level stages ins teed of af or rf 10
genefale and p rocess sigoals t hat can
use rf . af . or light as a transmission
system at higher stages. Whal I'm
suggesting is that your Soccer Blinker
20 meter SS8 rig o f 1982 might very
well use light star ting right at the
microphone 10 generale and process
Ihe au dio Ihal would eventuattv
modulate t he 14 MHz rf stage. Why?
8ecause sand 19lass) is cheaper than
copper ore. Light needs less shielding
and is less troubled by ground loops,
etc. All sorts o f neat processing can be
done wilh t he spectrum available.

This means that amateurs who
don' t went to use light as a t rans
mission system can st ill ellper iment

In 19 78, hams all over the world
will wilness an event that will bring
them undreamed·of fame - The Ham
Radio Olympics. The HRO will
aa::omplish whal years of public rela
tions could not , making ham ~adio a
respected household word Ih ro ughou t
the world, in Africa as wel l as in
Califo rn ia.

Since 1979 will be the dec isive yea r
for ham radio . in the World Admin is·
trative Radio Con lefence (WARCI
which will meet to decide what fre
quencies ham will use. the HRO will
come al just the right time. The good
press the HRO will obtain, and the
nalional prestige it will engendef. will
carry over into the WARC and we will
see countries compeling wilh each
o ther to get t he best deal for ha m
rad io.

Later Ih is year, lhe Inlernalional
Amateur Radio Union will proclaim
197B the year of lhe HRO and will
nolify all lhe governments which it
repre1lenls. A committee will meel in
Geneva 10 make simple preparalions.
Whal the committee will have to work
oul is whal kind of events will nOI
favor large coun tr ies and power emptt
uers. Th ere will be events of skill,
perhaps tests o f code reception and
t ransmissio n, lolal number of con-

.,'
o r the Wo rld

wilh and deve lo p very important lech
mqees in their own shacks. This
activity is very much in keeping wilh
lhe h istoric e llperimental t radition of
amateur radio . The size and cost are
low. and the polenl ial is enormous_

I call on t he gadget lovers and
t inkerers in amateur radio to gel wilh
it. Qui t t rying to interface your SST V
to yo ur m icro processor , leI m icro
waves cook ba ked po tatoes. and move
up 10 lighl. 73 MiJ98zine has led t he
way in slow scan, 2 meter FM, and
mierocompcters. II is now t ime to
start 5ef'Iding in art icles on the newest
and grandest dl"Velopmen t yet. Do
you see lhe ligh l1

Capt. Frank J. Derller K9K lC
APD San Franc isco

HRO
tacts. longest distance per Wall on
each band. or t he abili ty to work
Ihrough a satellile.

Aller tbe week o r so of compel;'
lion, Ihe committee will convene,
report o n what Ihey heard, and vote.
They will present awards to the win
ning hams and Ihe ir cou nl r ies.

It will take a lo t of work and muc h
organiziog, bot we can do it. 197B will
be a year for all hams to remember.
the year of lhe Ha m Radio Olympiu,
the year ham rad io becerre t he " in"
thiog, lhe year governments staned
favo ring ham radio. the year before
t he WARC when hams came o ut wit h
far more than even Ihe ARR L
dreamed of asking for.

Gab riel Gargiu lo WA1GFJ
East Hartford CT
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Fig. 1.

RTTY Loop

Ham Help
A few years ago I ran across a

construction project in the library o f a
fellow ham. Now we cannot locale the
project. but if my memory sefIIn me
correctly . I think it may hiM! been in
one of your publications. I would
appreciate your help in locating it.

The protect WilS a solid state device
to track t hunderstorms. This is the
solid state version of- an original
article, "An Electronic Storm
Finder," which first appeared in "The
Amate ur Scientist" column In

ScWntific Amerialn . Mav. 1963, p.
167.

Jam A. Ketner WA lklWU
506 E. 14 th

Wa~ NE 68066

I require iI schematic diagram and
alignment procedures for iI Halli
cretters "Skyrider 23" receiver. The
manufacturer says it's IXII of print.
Many thank$.

J. Suther land
P.O. Box 210

Hampton, N.B.
Canada EOG l Z0

I am 'Nfi ting to try and find some
lhing about iI new aoimal we ere all
beginning to know if not loYe: inter
facing. I wish to develop a teletype
system for my shack that is lIS noise
free itS possible. I live in military
quarters here in German y and corn
plain ts about RF I are bad eno ugh

This month we are going to
discover just how Teletype is sent. For
tre purposes 01 this discussion, forget
all you know .boul radio. During t he
ne)(t few minutes, the only way to get
information from point A to point B
is by stringing wires. You 'll see why
later. Now let's look into non·voice
communication systems.

I am here, and you are there , and I
want you to get me a hamburger. So I

without having the neighbors com
plaining about the noise of TTY
machines. I am also t rying to keep the
cost of tre whole thing within a
military salary type budget. This
obviously knocks out HAL products.

I would like to dewlop the system
around an AFSK tv pe demod. This
will prevent extensive modif ications
to the radio equipment. Now comes
the interfac ing prob lem. I have been
faithfully reading all the I/O anicles
and the ham TTY articles, and h0pe
fully have developed a va{PJe reading
knowledge of the medium. I have aho
seen that most of lhe different
systems would be totally incompatible
with each o ther, ASCI I·to-Baudot /
Baudot· to-ASCII converters look !Teat
to tie a computer to a TTY machine,
bu t will t hey t ie an ASCI I e ncoded
keyboard to a TIY demod? Will they
tie the demod to an ASCII video
ctarecte- display?

What I would rea lly like to know;
Have you any suggestions for kits Ihat
wo uld be compatible and not OIIer ly
e xpensive? I'm no t trying to force a
manufactu rer's recommendal io n fro m
you. I realize that you have to main
tain a fair outlook towa-cIs them all.
I'm merely trying to keep from a lot
of experimentation with some rather
e)(pensive devices that might not like
one another at a ll. My working
kno wledge of digital ci rcui try is
limited to the speed keyer a nd digita l

stri ng a wire from me to you and
connect a switch, battery, and bell.
See Fig. 1, We agree that one ring
means " hamb urger," two means
" 7-lJp," and three is for " french
fries. " What do we do fo r chicken
toup? Clearly this system is limited,
and some encoding fo rm is needed.
Obviously, tha t is what alphabetic
codes, such as Samuel F. B. Morse 's,
do. But this ty pe of system did not

counter level. I haIIen't dived into LAI
circuitry at all as of yet. I do see a
computer in the fu ture, bUI it is a
financially far futu re.

If I haven 'l completely confused
yo u by now, I hope you have some
thing which will poi nt me in the right
d irection. I will be a RV fo r any
$lIQgestions to keep the o ld TT·1 5
from keeping the neighbors awake.

Sgt. Anton M, Girou x
OA1NF/WB4ART

HHT 2nd ACR
APO NY 09093

I am an ardent home brewer and
lover of ON. Since read ing abou t the
att ributes of the FYO key, I have
become interested in altempting to
build or buy one. Could you 01 any of
the readers of 73 lIS'5ist me in this
effort, such as pictures of an FYO or
perhaps a source o f the key itself?
Th ank you.

Bob Best WB 1Aa M
Pine Tree Rd ., RR = 2

Coventry RI 02816

I would like to get in touch with
other hams \/\ho read science fiction
lite rat ure , . . such as Clarke, Asimov,
Hein le in, etc.

Neil Preston WB0Daw
7024 Bales

Kansas City MO 64 132

WANT ED: Hams near Chicago to
teem a OX and Contest Club 
Novices to Exlras wanted. PIBlIse
contact me for information.

Randy Terborg WB9SA D
101 37 Kostner

Oak Lawn IL 60453

lend itself to automated $y$lerTlS in
the PICE (Pfe-inlegrated circuit era l.
We need e way to send each letter and
f igu re from me to you and have a
machine interpret it.

Re fe r to Fig. 2 . Twenty·si )(
butto ns, plus an y figures or punctu
at ion, are at my station, Each of these
buttons (arrange lhem in a keyboard
if it will make you happy) is COI'l

nected to a lang wire which spans the
gap ' twixt you and me. At your end,
each wire feeds an electromagnet with
some linkages resembling an electric
typewriter. I h it the "a", the "a"
wire is energized, your "a" magnet
p ulls in, and a "0" is Iyped. Add
some means of returning Ihe carriage
(CAR RET ) and feeding paper (LINE
FEEDl and you have • worl<.able
system. ITheile lWO are also abbre
viated CR and LF. l

But wait a minute. You have to

WANTED : A manual and/or
schematic for an AmllOO 2 and 6
meter transmitter. model TX ·62. I
could either purchase the manual or
make a copy of it, then return it to
the owner. Any help would be
appreciated.

Charles Oedon WA5WZI
Rt . 1A. Box 500

Walker LA 70785

Even though I am not (and cannot
become] an amateur, due to disability
in my hands, I do read your magazine.
I t each electron ics free to a ny young
person who IS really interested,
enough to give up an hour or two a
day. We use mostly surplus ma lerial to
build projects, and ha.. great d iffi ·
cul ty in getting data on much 01 it.

Can anyone provide addreSles or
sources where we might obtain data
on integrated circui ts, nixie tubes, or
re lat ed components? For insta nce, we
have a 12 tube readout, alphanumeric,
which we would like to use, but can
find no information on,

The t ubes are 13 pin (5 in front , 6
in back, • blue sleeved lead on each
side) . MOllOlram on back: ISE·
OG 12C- HB ~D. ICs; OP4, DN2,
H0 3 107DM, M5B201, M58205,
M5B207, an d one M5B2 12, with
associated t ra nsistors, diodes, and
resistors, which we do have data on.

On the board are these numbers:
HEC 011 EPA, 504-PCB-B, and
1392~H. Please send any infor
mation.

Edwin O. Griflith
6 14 E, Court

Montpelier OH 43543

string more lhan 30 ""res v.flo knows
how far just to do this. If you will
pardon a bit of borrowed termioology
from the computer folks, this is a
"parallel" system. That is, all wires
(bits) are there (read) at the same
ti me. All we have to do is convert t h is
to a serial system and send each bit
sequent ially , and then we can 90 back
10 one wire between stations.

Take a glance at F ig. 3_ Now we
have added a motor-dr ivm serecrce
switch to each station. Now...nen you
push a button, two things happen;
The clutch engages and II "START"
pulse is sent, and the appropriate
letter pulse is sent at the correct time.
At me other end, Ihe "START" pulse
engages the clutch, .nd, since tbe
motors are lurning ill eX/llCrly the same
speed, when the pu lse for the letter
sent arrives;, lhe receiVIng sell!etor
swijtch will be at the appropria te
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BIN ARY l C UC BINARY l C UC BINARY lC UC BINARY lC UC
occoo- Bl Bl 0 1000" LF LF rocco E 3 11000 A
ccccr T s 01001 l I 10001 Z .. 11001 W 2
00010 " CR CR 01010 R 4 10010 D S 110 10" J
00011 0 9 0 1011 G • 10011 B ? 11011 " FG FG
00100" Sf SP 0 1100 I B 101 00" S BE 111 00 U 7
00101 ' H 0110 1 P , 10 101 Y 6 111 01 Q 1
00 110 N 01110 C 1011 0 F ! 11110 K I
00 11 1 M 0 1111 V 10 111 X I 1111 1' IT I T

"Nores on individual codes:
0CKXl0 - BLANK , cycles machine in open condition. Will shu t down machine in some icocs,
00010 - CAR RIAGE RETURN, usually abbreviated CR or CAR RET, returns type basket to left hand mill'gin.
00100 - SPACE , advances typing basket one $PllCt' without printing.
00101 - H, in upper CMe may be £ (pounds sterling) or STOP. This, u1l!!d as stop key in some circuits, has no radio use.
01000 - LINE FE EO, usually abbreviated L F, adY3nces one line of paper.
101 00 - S. upper case usually BELL. which rings a loud bell in the machine. Some machines type' instead, and use
upper ca se J for BELL.
1101 0 - J. upper case "{apostrophe]. See note fo r 10100, above.
11011 - FI G URES, usually abbreviated F IGS, puts mach ine in upper ca se.
111 11 _ LETTE RS, usually abbreviated LTRS, puts machine in lower case.

terminal to activate the cofTesponding
m&gntt. Neat , huh?

Only one problem. Just to 5end the
letters 01 the alphabet, you need 26
pulses plus the START and STOP
pulses. Twenty-eight bits! At, let's
say. 25 ms per bit, a rea sonable speed.
it would take almost %01 a second to
send each letter. That works out to
around fifteen words per minute.
There h8$ got to be a better way.
There is . . .

Take liV1! bin and eocode them in a
binary progression. This giVl!s 2 5 or 32
possible characters. To get more, with
out using more bits, use both upper
and lower case. Fig. 4 shows one
possible scheme. Now. reduce the
switching of Fig. 3 to send just five
bits plus a start and stop, and you can
send ......ateeer you wan! , with 22 ms
pulses, at 60 words per minute. Make
the pulses shorter and you can send
la$ler, and this really works!

To make it practical, when you
push a key on the keyboa rd, mechan·
ical l inkages set up t he appropria te
five.bit code, which is then scanned
by the motor-driveo switch and sent
down the line. A selector magnet
driVl!n off that line pulls levers in as a
toothed ......eel allows brief samples 01
each pulse interval . The received letter
is sequentially eocoded and. at the
conclusion, read OUl in parallel form.
Levet'1 and trip hammers are set, and
the proper key is st ruck on t he platen.
For the compute r buffs out the re,
note that t he characters are first
generated in parallel, conseetee to
seri¥ for transmission, then received
serially, and reconverted to parallel.

A common problem for Rny

ope~tors involVl!S the mechanical
speed of Teletype equipmeot on each
end of the "loop. ,. Again referring to
Fig. 3. it can be seen that the receiving
machine must be in the "start" posi·
non when the transmit t er sends a stan
pulse. Imagine for a momen t what
would happen if the two machines
were I'IOt synchronized to each Other!
Most likely, an invalid "garbage"
character would be printed. which is
e.actly ~at happens when RTTY is
transmitted over, noisy path. Some
method 01 insuring machine synchron·
izatlon is req ui red, and fortunate ly
the problem is easy to solve. The
power compan y mainta ins clo se watch
over the Irequency of our line current,
and, while voltage may vary eon.
siderably. t he frequency is always Vl!ry
close to 60 Hz. This fact is employed
to our advantage in most TTY ma
chines. The motors that driVl! the

Fig_ 4 . Binary Teletype C~.

mechanical linkages in the machines
are usually "synchronous" motors;
that is, their speed is a function of
power supply frequency, not voltage.
Most synchronous motors will main·
ta in speed over a wide vo ltage range,
a lthough their torque suffe rs at ectt
ages much below 100. Thus, when the
TTY machinei at both ends of a path
are driVl!n by synchronous motors
from the power line, they are aUlO
matically " in step" with each Other.
True. there are iidjustments on all
machines that can cause mispr int ing.
These will be discussed at a later t ime.
The moral o f t he story is to be su re
that any surplus machine yo u pur
chase has a synchronous motor. This
fact can be verified by checking the
information plate on the motor. It
should say " synchronous." Avoid
machines with "shunt " or "eeres"
motors. Usually they are not worth

the effort, no rretter how attractive
t he p rice. These machines are syn
chronired by mechanical governors
and springs that are never acc urate
over the lo ng term. Many mil itary
ma chines la ll into this category, as
the y were designed fo r field ac/dc
usage. Pass them up if anything else is
available I F uture col umns will
describe the equipmeot available for
beginning Rny applications.

HopefUlly you are now aware of
the " mechanics " 01 Teletype trans
mission &nd reception. The ne xt step
is to eliminate the wires between the
transmitting an d rece iving stations.
After all , the " R" in RTTY stands for
radio . Next month's colum n will
outline the encoding and t ransmission
of TTY pul1l!!s OVl!r rad io .

Marc I. Leavey M.D. WA3AJR
4006 Win kle Rd.

Randallstown MD 21133

looking West
me to limit kudos to Bill Helfand
WA6J EU 01 PARC (for hi s tec hn o
logical wizardry ), Mary Stocksdale
WA6 LUC lwho spent about four
houl'1 as " emcee" here in Los

Angeles. keeping the whole show
moving along), and Sam Davis
WA lGQY. Sam's "let's do it " att itude
had the e lfect of un it ing an ent ire
con ti nent via amateur FM relay com-

em PitSremalo: WA61TF
24854·C NewNll AI'!!.
Newhall CA 9132'

LINKING AMERICA

Jus t a n o t h er normal Sunday
evening on .01/.6 1 in Los Angeles.
Let's see. There was myself, Ma ry
WA6 LUC. "Uncle" Earl W8 6M UQ,
Ooyg K4SWJ and Bill WB2RXQ, to
name but a few. Why should this be of
note~ Well. yOY see, Doug and the rest
of the " 4 landerS" were in Atlanta,
and Bill RXQ and the rest 01 the
"W2" S1atiorn; were in Staten Isl,"d.
New York land we must not forget
that fine group of "t's" on the
WRI ABB system near Boston ). Not
e.actly what one thinks of as your
average "run of the mill" evening aso
on a local two meter system . In
reality , though. it 's I'IOt your -.-age
two meter anything.

What it was and continues to be is a
project in repeater interlinking spear
head ed by Sam Davis
WA1GQY!WB6GDM. Not long ago,
Sam placed into operation what he
cal ls his "magic tal king box." better
known as the W R6AY Y 220
repeater/remote system. He got the

idea that there was more that could be
done with it than just talk locally.
Heck , why not link it to another
machine in another part of the
coyntry and let the people in both
places rap with o ne anothe r for a
whde? Since Doug had been a popular
resident member of the L.A. repeater
Iraternity when he lived out here, the
lirst choice was evident: a link to
Atlanta. Ho wever , we t hought that
using AYY te private 220 system with
a dozen or so membenl might not be
as much fun as having access to this
link from a major high t raff ic open

machine. Since AYY was a remote
base as well as a repeate r, it would be
easy to tie it to virtually any two
meter system. That' s how WR6AUD
(WR6ABB) got involved.

At about 7:00 pm on Sunday, May
2 , 1977, a group of W4's suddenly
appeared on 146.6 1 in L.A . They
could easIly be talked to by trans·
mittong 00 146.01 . Inyolved in the
1in kup were the aforementioned
WR6AYY. WR6AUD and WR1 AB B.
as well as WR4AAE (Atlanta) and
WR2AOP (New York). I only wish
there were roo m to list everyone who
took part, but space rest r ictions force

The WR6A YY " MlJgic- Talking Box: ' with its creator, Sam DlJvis
WA 1GOY/W86GDM, Pho to by N orm Smith W86D GF.
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Linking America's "comrot omtrst." at the home o f Sam Davis WAI GOY/
W86GDM. Photo by Norm Smith W86DGF.

munication. wilh a slight help and a
large phone bill Irom Ma Bell. When I
asked Sam why he did it. he simply
answered. "It _ fun."

If you happen to have such a
system, that "wants to get involved"
and also happens (0 have au rooercf
facilities, you might drop a line to
Linking America, do Sam Davis
WA1GOY/WB6GDM, PO Box 150 2,
Sun Valley CA 91352. Who knows? If
you do, one of lhese Sunday llYenings
we miltlt get I chance to 050 lII$ welt.

REPEATER APPRECIATION WEEK
After the storm: Contrary to what

you may have read elsewhere. t he
event previously described in t his
column in delail has had a profound
and lasting effect on overall repeater
operation in this area. Now that
enough time has passed to rP..atly
evaluate it, I have to reach the
conclusion that the prime reason for
its overwhelming success is that none
of us, myself inclu ded, ever wan ts to

. have to live t hro ugh another such
repeaterless l ime .

In the basin. the day of the repeater
hog and abuser is waning. It is giving
way slowly but steadily 10 lhe day of
the good guy. the average "Joe Ham"
who was for a long while the target of
the abusive minority that had almost
made "repeater life" untenab le.
Repeater Apprecialion Week changed
all this. however. It made old "Joe"
aware of the facl that if the privilege
granted him by his pel!f$ was to
continue, then he would ha~ to ta ke
on the most important burdens of all
~ setnnq the best possible example
for the rest of the amateur commu
nity, and be ing his own "repeater
cop" when necesserv.

To cite one example. six months
ago it was q'Jite common to hear a
buoch of people ranling off about
some unknown poor "flake" who had
gotten his jollies by iamming or
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harassing a given system. Nowadays.
about the only time you hear such a
complainl is at off the-a.. meetings.
Not thit an the on-the-air jammer
recognitiOn has abated. but the
unofficial word seems to have
proli ferated enough that most people
know these days that if you want to
reenv frust ra te a jammer. foul mou th
or sickle, the best way to accomplish
this is to totally ignore his existence.
I'm willing to bet t ha i the<"e is more
complaining going on on the tele
phone on this topic these daV1 than
on the air.

In t he years I have been writing
l ooking West, no topic has brought
the mail load that this one has. In
fact. some has come from as far away
as Germany, which at least lets me
know that this column gets read. In
general, responses from densely
populated areas were positive on the
action taken by the "Ad Hoc
Co mmi ttee fo r Open Repeater
Appreciatio n," whi le those from less
populous pa rts of t he country went
as far as to $<Iy (in certain instances}
tnat the o~all deterioration level we
had dllSCribed could not pos$ibly have
existed. Some said tnat no mallei" how
bad things had become, no one had
t he " right" to take away the
repeaters, A few went so far as to say
that, whe ther supported or not, the
repeaters belonged to the people who
used them. Therefore. thev reasoned.
the licensees should be prepared to
take anything that comes_ Most,
however, cited the whole affair lII$

being not only a shame to have
happen in the first place, but also a
"blot" on the overall face o f the
amateu r service. Having pe rsonally
lived th rough the period of decay. the
action ilself, and the sub$equent
revitalization now- going on. I could
not agree mo... with this last view.

Another interesting point is that.
with few exceptions, those responding

negatIvely gave little or nothing in t he
way of counterprop05alS that could
have been attempted before any wch
drastic action was taken. MO!it
negatIve corrvneots were just that 
negative on the basis of "right to
operate," or to the effect tha t
"wmething else" should have been
done. Never could we figure out what
this elusive "something else" was.
however. Many Iellers claimed that I
had not been objective enough in my
reporting on th is topic and had given
too much column space to the
" posi tive resu lts" (while downplay ing
th e negat;ve aspects). To this I can
only say t hat we judged by what we
heard on the air, and never once did a
confirmed, "self-professed" bad !J.ly,
"repeater hog," or ··jammer M call us
on the phone to complain.

I had hoped to be able to reproduce
a few of the comments and respo nses
rece ived . However, due to space
limital ions and t he d esire to avoid
repetit ion of th ings already discussed.
I th ink it best to put th is one to rest
with the following summary. For us.
the concept of "Repeater Appreci
at ion Week" did work. It did have
wtlat has tu rned out to be a long
lasting posi tive effect. It did lead to
"cleaner" overa ll area operat ion in
general. although we are sun far from
being the "world's showplace." If we
ever were able to achieve the status 01
"showplace," I suspect that it \II/OlIld
probably make for a rather lifeless,
sterue. and uninteresting lormat of
opera tion. While such mighl be
welcomed by some, to the vast
ma iorit v of local amateurs a totally
sterile atmosphere would in itself
c re a te another form of decay:
attrition of both amateur relay
communication and the numbers in
our ranks. We can aHord to lose the
bad guys. the tro ublemaker1, foul
mou ths and the like . bu t losing t he
good people, those who appreciate
what o thers have done fo r them and
show that appreciation through due
respect for thei r fellow men, we
cannot tolerate.

In essence. we are again climbing
the ladder. We are looking for I happy
medium some place in between, a
place that fits and suits the lifestyle
that is Sou th ern California . This t ime
we are aware 01 the pitfalls t hat
mistakes lead to. I suspect that th is
awareness is the insight we need to
reach the "happy medium" we are
striving to attain. If we fall along the
way, we will only have ourselves to
blame.

To t hose who have asked if I
recommend act ion such as this to
others. I respond by placing the
responsibility for finding this answer
back on their shoulder1_ Because it
worked for us does not mean that it is
the ultimate answer to all the
problems plaguing open repeaters
everywhere_ You alone can judge the
degree of the problems in your area .
You alo ne can determi ne if a ll other
avenues have been attempted to
correc t these problems and if taking
drntic action. such as holding a
·· Repeater Appreciation Week" in
your aree, will solve anything. It is not
a solu tion in itself but only eoctber

tool in 31taining a one. I sinceN!ly
hope that you never find yourselves
having to implement such drastic
action as _ seen here in January. Be
wary; the fact that it helped us does
not guarantee that it will work for
you. Use your own indivioiJat and
collective judgments.

THE WAY UP NORTH:
THE CENTRAL VALlEY IS

ALI VE, Well AND ON
TWO METERS

Another subject that has brought a
hec k of a lot 01 mail, mostly from the
Central Valley area of California, was
part one of my November '76 trip to
Northern California and the San
Franc isco area. II seems Ihat I may
have hurt a lot of people's feelings in
the Central Valley by not mentioning
the activity I found there. To those I
may have offended, I apologize; to
those that were kind enough to wr ite
me with updated activity info rma tion.
I say thank you; to those who spent
many paragraphs berating my
~ip and use of a CB radio, I
have nothing to say whatsoever.
Correction: To the latter group I
suggest that energie$ could be better
spent in more constructive ways than
tirades against CB. Sure. it has its
problems. and true, it's not "ham
radio" type communications, and yes,
there can indeed be a language barrier.
I hiM! come to the conclusion that in
II crO'o'Yded urban area wch as L.A.,
the lower 23 are usually so crowded as
to be useless, with the possible
exception of channel 9, However,
once out o f a cit y like L.A. (with its
massive numbers of spectrum users)
and "on the road." you won'tlind me
making any long trip without one.
Enough on this, though: let's get into
the activity we found heading north
on 1-5, and fill in the mltterial supplied
on what we missed heading south on
101 .

After running out of the range of
the Los Angeles area systems our
Denshi radio was crvstatted for, our
firtt interesting encounter came on
that popular chan"",,1 pair of .28/.88.
Thanks to Ken WA6TCP, we Wf!fll

provided with the following infor·
mation about WR6 AIF (and a rather
enjoyable 25 minute 050, as well].
WR6AIF is a wide coverage open
system located atop a 5700' "bump"
known as Blue Ridge. which, for those
of YOY trying to pinpoint these things
on a to'P09"8phic map. is about 22
miles east of the city of Visalia. The
system runs about 40 Walts erp. is
open carrier squelch access, and is
owned and sponsored by the Tulare
County Amateu r Radio Club, Inc.
One of the nicest th ings about it WlS$
the totally relaxed atmosphere we
found.

The timeout timer is approximately
two minutes and fony·five seconds, so
it is quite easy 10 compose your
thoughts as you proceed with a 050,
Ken says t hat while it's usua lly a lair iy
quiet daytime operation, wee kends.
holidays and evenings the system
really comes alive and a OSO is 1"101
nard to come by. In our case. we were
weekday travelers. but found no
problem finding a friendly hello on
WR6AIF. If you are on the area and



see a sign marked Exeter or Visalia,
you might give a call on .28/.88. I
w~t that the ensuing aso will be
one you will enjoy.

A littl e farther up 1·5, just past
junction 44, we fo und oUfSl!lves in
eso with Dick W60V via t he
WR6ACU repeater located at about
the 4000' level at Meadow Lakes.
ACU is, aceording to the latest NARC
list ings, one of three open ,34/.94
repeaters in thei r jurisdictional
coordination area (along wit h t hree
others which are tone access).
Meadow l akes is located just north
east of Fresno, and is t he kind of
vantil!.Je point that gives ACU good
c:overage over most of the Cent ral
venev. from an area just north of
Bakersfield to the intersect ion of
Ro ute 560. That, friends, is wha t we
call coverage. While I did no t have
.31/.91 in mv rad io, Dick info rmed us
that WR6AC E (l oc a ted atop
McKinrick) had s imilar wide cOlleril!.Je
characteristics. Again, Ihe kind of
welcome we found on ACU was
outstand ing, and causes me to wonder
a bit about stories we hear from time
to time about a traveler in a given area
"gett ing run off a repea ter" because
he did not belong to the "in crowd"
We were strangers on a heck of a lot
of systems o n our trip, and never once
were we made to feel unwelcome
anyw here. If th ese things do happen,
it's surelv nOI in the Cent ral veuev or
San Franci$CO area.

Once north of ACU's area of ser
vil;:e. we began t he normal rilual of
running through our 10 repeater pairs.
As we came to .01/.61, we found
ourselves eavesdropping on a rather
interesting OSO on t he WR6 AFA
repeater.• like a good technical dis·
cussion. so after a few minutes we
made our presence known. We soon
fou nd ourselves in aso wi th AFA's
owner, Steve WA6S8M, We never d id
ask Steve where AFA was located.
However, we accessed it abou t the
time we ran out of ACU, and were
wi th it for about an hour (unt il Steve
informed us that we might be at a
point ....tIere we could gain acquisition
of WR6ACV near Stockton).

It turns out t hat Steve is one of the
" new pioneers" o f VHF up there. He
already has in the wo rks a 220 system
(that will be o n tbe " low .34/.94"
pair! , a UHF system, and a six meter
system (that he plans to link to
another six meter system running in
the Marin areal. He plans a few
sutooatctes in t his web of rf as welt.
Steve was a veritab le gold mine of
information. and since our OSO took
plaoe about five months ago, a lOt of
lWlilt he described to me as being a
part of the future may have already
come to pess, A word of thanks to
Rav WB6G UK, who sort of got placed
on t he sidelines as Steve and I rambled
on, One of these days I' ve got to ma ke
this trip again, if for no otbe- reason
than to see how much of Steve's
major undertaking has been accom
plished to date. I found myself that
fascinated.

r wan ted to get hol d of rnv buddy
Dave WB61 R L who lives in the Stoc k
ton area. That pan of rf-e wor ld is
serviced quite well from the .28/.88
WR6ACV repeater atop Mt. Oso. Dave

and I fim met at a training gession
here in LA. being gi'oEn by the corn 
pany we both worked for at lhat time.
At any rate, after fi nding lhal we
could work into Mt. Oso, we gave

Dave a can and were surprised to get a
response from his XYL (who we did
flOt krw;)w had obtained her ticked.
We _e onformed that Dave was out
at the moment, and that as soon as he
re!urned he would be wmmoned to
the magic ta lking rad io. A white later,
just as we were leaving ACV's service
area, we d id manage a few minutes
with Dave (which were contin~ t he
foltowing eveni ng via landlinel.

1·5 sort of skins the prime cOYl!ril!.Je
area of WR6ACV. Ho wewr, with
nominal power and a good receiver it
is possible to work this system over a
good number of miles. In most places,
our 12 Watts and 5/8 wave GAM were
more lhan sufficient. ACV is a
system-designed repeater. in that il is
one where if VOU can hear it, you can
work it. Conversely, if tre road takes
a dip and you go away for a few
minutes, yo u won't hear it eit her. In
practice, t his is conside red proper
overall system design, and is exectfv
....tIat those involved in commercial
land mobile service strive to anain. We
finatty lost ACV allogilther as we
started the '"big climb up the hill"
that leads down into the "Cily by t he
Bay. " In t he interim, ho weve r, we had
a chance to chat with Dave, Joyce,
and a large number of ctfer Sl.4ll!r
people who make WR6ACV their
ho~.

Since we have already covered
much of the act ivity we found in the
8 aV area in a previous col umn, let's
$IilV a quick fare well t o the Golden
Gate and stan: south via Highway 101.
Heading south in the rain. we founel a
rather- interesting eso on WR6ABM.
As we fo und out fro m o ur COO, ABM
is an open wide coverage repeater
located in the Oak land area , designed
t o serve both the San Franc isco 8 ay
area and the Sacramento Valley. Fro m
....tIat we noted, A BM fulfills its task
quite well; .-.e found ourselves able to
access it for almost two solid hours.
As usual, those we met o n the air were
warm. trlendlv, and a lways eager to
give us an y info rmat ion we fou nd
ourselws in need of . When questions
_ e asked about the system. there
was always a sense of pride obvious in
the response.

ABM seemed to be the home of the
two meter SSB enthusiasts. Those
whom I asOed with were qui te
int erested in finding out about SSB
aClivity in t he l.A. area (the number
of people using t hat mode, the times
they opel"aled. and the most popular
calling trequeneiesl. We tried our best
to supply t he requested information,
and I can o nly hope that a few good
csosoccurred consequently. It seems
that SSB is going like wildfire up
there, so if you are into that mode,
you migflt give a listen down nea r the
low end near 145 if you think vou are
wit hin earshot of San Francisco
(especia l Iv d uring that summer
pheno menon known as VHF skip).
Remember. for the past t wo summers
running, Hawaii has been wo rked
from l.A. on both FM and SS8. Why

not San Francisco 10 ....tIo knows
....tIere? As you read th is in July. tile
'"geason" is here, so if it's going to
happen, it 's probabiV now or never.
Not that it be "E" o r "F2" neces
sarilV. Manv of t he most knowledge
able have come to the conclusion that
the Hawaii to l.A. thing wasdocting.

We _ on .16/. 76 and hunting for
a place 10 eat when we became pan of
an existing osa on WR6ADE. Almost
immed ia telv, a very warm welcome
came o ur way from Dave WB6 KHP,
who informed us that ADE was
located on Mt. Chual in the Santa
Cruz Mountains, approximately half·
way between San Jo9l! and Santa
Ctul. TIlere is a definite order of
responsibility among those ....tIo
operate ADE. For t he repeater t o be
ope rational. there must be a control
station present. ADE has two control
levels las explained 10 me l. AI all
times. a prirmry control station is
monitoring the system las Dave seid,
there are usually three or lourl. There
is also a secondary level of control,
and a seco ndary level control operat or
mu st be present an d obvious or the
system reverts away from open access.
Therefore, as I understand it ADE
operates as an open system when both
levels of control and responsibility are
presen t, and as a limited access system
at ot her ti mes.

Hospitality o n ADE? Duri ng the
CSO I had with Dick, Ian, and the rest
of the ADE people, a fellow Angelino,
Jesse W68FO, came on channel need·
ing a phone call to the San Jose area.
Ian had to leave, so Daw took secon.
dary control an d waited for Jesse to
reach a point where he was solid into
ADE. Then, using the ADE autcoarch
facility. Dave handled Jesse's traff ic.
Sittiog back and listening to the
patch, I was reminded again of vdla
our hobbv/service is really all about.
While it was noted that the ADE
ectcoetcb is normally limiled to use
bv their group, it is my opinion th at
tlleir willingness to share with an
outsider is really a positive sta lemenl
for a rather fine group of fellow
amateurs. We had reached a restaurant
by the time the patch was completed,
so OM:! said our "73s" to both Dave
and Jesse. Dave rever ted t he system to
primary control, an d Sh aron and I
went to lunch. At least I thought
that's lWlal had happened.

Some twenty minutes later , when
we again look to the road, we found
tha t WR6ADE was stitt up and t hat
Jesse was in OSO with AI W6 MEO.
Heavens .. . was a ll of L.A. up here
this evening? As I found out, as I left
for lunch, AI. who had been up nonh.
was en route back to LA. abou t 15
minutes or so ahead of me. Another
secondary cont rol station had taken
o ver, in order to enable Jesse and AI
to continue their OSO, That's just
anOlher touch of t he hospi tality
afforded by the WR6ADE group.
Soon. howewr, as OM:! drove south
near Soledad. we found o urselves
leaving the service area of WR6ADE.

From Ihat point until OM:! reached
the a rea of San Luis Obispo, our 12
Wails an d 12 channels proved futile,
e xcept for a fe w quick .94 simplex
aSOs with fellow transients. We did
finallv manage to get in louch with

AI, who by now was about a half hour
in the lead, and decided Ihat dinner
was in order. We met at a Denny's
along the road and took an hour's
break from the concrete and asphal t
to renew an o ld friendsh ip.

According to some of the letters we
received, we should have been able to

be in a lmost constant repeater con
tact. However, such was not the case.
To this day I can't fell you why. The
following letter from Ernie WB6HJW,
very indicat ive o f some of the mail
t hai part one of this story brought, is
probably tile most up-to-date info
available on act ivity in that area.

Bill Pasr~mak WA61TF
14725 Titus St. ::4
Panorama Cirll CA 9 1402

Dear Bil/:
JlAt II sbort ItHter to let you know

that amateur "'dio is a lille lind _ II in
the Santll Maria area, despite what
you indiu te in your April column.

In Santa Marilt _ hallfl a repealer
(WR6AHZ, on 147.811.2 1) which has
been in operation since 1974.
WR6ASW, 146.341.94, is nowlocared
on a hilltop south of Santa M..ia,
although I belielle it was a t [Tound
level when you made your trfM north.
WR6AEL , 146.221.82, is 10000ted on
Cuesril Grilde (north of Sm Lu;,
Obispo) and covers from Cilmp
Roberts to Buellron. WR6ADS,
146.161.76. is on the CilmpUS at Cal
Poly (Sltn Luis Obispo). WR6AVI.
147.721. '2, is on Harris Grllde, fJ8.

tomooc, covers Irom San Luis ObisfJQ
to south 0 1 Buellton, and has been on
since 1973 (formerly as WR6A EB).
WR6AFf, 147.601.00, is on Broadcast
Peak above Santa Barmra. and covers
from Paw Robles to the MexiC¥l
border (o f courstt, not solidly} .

WR6AHZ has autopatch into
Nipomo, Arroyo Grande, Grover O ty,
Pismo Beilch, San Luis ObisfJQ, A vila
Beach, Baywood Park, end Los Osos.
WR6ASW has autopatch into Santa
Maria, Guadafuplt, Nipomo, ilnd Los
Alamos. WR6AVI has ilutopatch into
Lompoc ilnd VancJenblNg A ir Force....

There are other repeaters in the
Santa Bilrbi/ra area (on 146.31 1.91
and 146, 191.79J which are accessible
south o f Gaviota.

All repeaters in San Luis ObisfJQ
and SMlta Barbarll CDUnties life open.
and penons passing through the ara
are Wfllcome to use them. Repeattlr
use is monitored by control stations,
but f have never heard any control
operator interfere with any amateur's
lawful use of a repeater. Most arH
repf!!iJtfNf are on 24 houFS II day.

I hope on your next trip north
(maybe for the SouthwestMn Division
ARRL COIll'ention to be held in Santa
Milria, Oct. 1-$·9/ mee 1I0U find this
areil more hospitable on two meters
and that you won't have to resort to
CB to tllik to someone. With almost
2ClJ amateurs in the ares on two

meters. the repeatllrs are lumping.
Ernie Kapphahn WB6HJW

Santa Maria CA

We wish to express our !7atitude 10

Continued on page 167
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A good loW)' to set your windshield w,~ on .JIl intervill circuit. Only two
connections ro rhe Cdr 's W iper control, p lus ground. are requi rf'd. Variable
cont rol can be ilCromplished by substiruring a 500k pot in series with iI lOOk.
fixed resilror in plilCe of the 56Ok. Thanks to VE30E.
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Want 8 free copy o f any 73 publication? Su~ you do. JlISt send in your
!a'lOrite circuit, or even one that you don't especially {ike. If we print it, you
take home the book of vour choice. Just be sure to specify which book you
want. OK?
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This c ircuit was designed to give sooor eight seconds worth of delilY after a
reset tone is applied to the control receiver o f a remote base.. A tOf¥ can be
applied for I Of':; seconds without apPHring on the trM1Vfliner output. Thanks
to W1CJB.
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The simpl~t circuit ¥!'( for check ing crystals. AttllCh iI o ne-rom coi l to iI

crystal l ocket and plug in the crystal. A grid dip meter" coupled to this tum will
dip ar t~ resonant frequency. Thanks to W5QFH.

An ~tomBtic shutoff tuttery chargtff which will not dry out batteries. MuS! be
adjusted by setting 500 Ohm re$istor while ilttac/l«J to iI fu lly c/l8rged batrery.
Thanks to W6ZNX.

Here's 8 good way to input several audio sources to your station transmitter.
It's an op amp in the "summing amplifier" mode. Overall gain is set by Rf
while indiyidual inpu ts 're Bdiusted by their respective controls. Thanks to
K1HKL.
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The tightWad special keyer memory fOf contest types needing memory for COS
and so Oft bur unwilling fa ilS$emble the conventional type. Construction and
operation afe simple, but be sure to keep stray rf out of the system through
shielding. An audio oscillator is keyed into the microphone of the recorder and
put on Ulpe. Then the recorder is rewound and played into the circuit.
Sensitivity is Bd;usted at the OOtput of rhe recorder. Thanks ro WB8TSY.
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A super chwp 40m CW transmitter with side tone monitor.
$5. Thanks to WB4CTC.

• ·' 11

News } We need input, and one of
rhe best 1Dun::t!'S is t~ club news
lert~. Got one' We reirerate our
longstanding o ffer of a free
subscription to 73 or Kilobaud in
exchange for a spot on your h;Jm
or computer club newsletter
mailing list. De<J/?

A good audio oscifliltOf' ci rcu't.
A lmost any transistors will work,
while RI lind CT M il w ry rhe tone.
The circui t has been med to find the
correct pins on unknown trsnnstars
and as <I simple rest for good or bad.
Thanks to M. S. Reid WA3JEF.
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Wilson '402 HT modification for tho~ experiencing prCJb~m$ with diode
010'. First rep/~ c/Ioke 5 with. 100 Ohm resistor. then add a 25 p F
capacitor from the base of a,DB to ground. and finally replll~ diode 010'
with a jumper wire. Thanks to WBURX, through the LEARA N~f.et1er, CA.
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AnothIN QRP rrarl$mitter, this rime
using iJ 2N:xJ53 and fundamentlll
crystals. RIPS about 2 W.ttl OUtput.
Thanks to W860MV.
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The simplest rramisror checker- yet!
Choose a general purpose PNP/NPN
and construct in a p1i1$tic box or small
container. Color code the transistor
and its socket. To check a SU$peCf
devire: no tone, ng; low tone or chirp,
so-so; steady tone, OK. A great circuit
for matching tnmsistors. Thanks to
Bill Wenuel W3GWA.
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A -v to avoid grief when using '2 V power $uppli~ with mobile rransallWrf.
Mort p.s. circuits leave room lor a shorr circuit failure of the serif!$ pass
transinor. which will do iJ iDb on your rig l Here are two crowbar circuits which
will de/illef protection by clamping the power line and blowing the fuse within
microseconds of the beginning of an overvoltage cooaition. The idea here is to
incorporate the crowbar directly into your transceivef, thus protecting the
radio wherever you go with it. The chief difference between t he two circui ts is
thdt the tess complex of the two leaves you at the mercy of component
tolerances for the exact trigger level. while the otller includes a unijunction
trigger to permit precise setting of the openlting point. Thanks to W'DGD.

••

The nicad rapper used to restore dead or bum nicads. To operate. connect
nicad ro output and press button for 3 seconds. Thanks to K6JOD.

100 0'

Many lo w-priced receivers for the
16(}·1Om amateur bands do not have
IIfI antenna rrim mer control. To peak
up reception on your favorite band,
mount iJ small llill"iable capacitor (100
or 140 pF} lit the antmnIJ termina"
on the rear o f the receiver. JtJ shown.
Tune the C3Pi/citor for II maximum
rsding on the S-n¥ter. For a more
permanent arrangement, the C3paciror
may be mounted inside the ~iller

cabinet and tuned 'rom the front
panel by an extension shaft and knob.
Thanks to W3WTO.
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This circuit uses LEOs ro displ<ty the beat frequency of two·tone oscillators. Only one LED is on lit a rime, and the
appartmt rotetion of the dot is an exact indication of the beat frequency. When f1 is greater than f2, iJ dot of light
rotates Clockwise; when f1 is less than f2, the dot rotates counterclockwise; and when f1 equals f2. there is no rota tion.
Thanks to WBBTFN.

,
""

SK,001

~/
r ln PlCAL
o~o lIIUS<

't'410-«)0011

~. 0 '.'
' <

I
I

•

An rf oscilMtor useful .uP to 30 MHz.
An SK 3007 PNP transistor is recom
mended Thllnks to WA5 RON.
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Here 's a Morse code decoder for the handic<tpped. It will copy very Wtl<Jk signals due to the narrow baf(dpass of the
active titter on the PLL input. This can he powered by two 9 volt transistor batteries. Thanks to WA5SWM/5.
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The Fairchild 0100 clock/c.lfflCku Technology KitTM,

VIP~ CONVERSION KIT

Valley Instrument Products of
Bartlett IL has introduced a rIl:!W

programming device for the popular
lcom 225 2m trantceiver. The VIP-50
conversion kit offers 56 pre
programmed frequencies, including all
standard repeater channels, plus any
fo u r add itiona l freq uencies you
choose. Valley Instrument Products,
P.O. Box 339. Bartlett IL 60103.

ContinU«i on page 106

NY. This power $Upply has been
designed for demanding commen::ial
applications through the use of a
heavy duty transformer, dual heat
sinks. and ruggediled case. The
PS·3012 delivers 30 Amps at II 50%
duty cycle, and 20 Amps at a contm 
uous duty cycle.

Th e PS-301 2 is available for
$239.95 as a wired and tested unit
from VHF Engineering, 320 Water 5t"
8inghamton N Y 13902. A rac k
mounted version is available as an
option.

The A n¥lecr CL N OlA with base.

These clocks, three veers under
development, are available in lour
styles and several k inds of solid
hardwoo ds: walnut, ma hogany,
maple, che rry, and light and da rk oa k,
The modern clock face is made of
1/8" acrylic with scribed markings to
identi ly t ime positions. There are no
moving parts, gearl, motor, or hands.
An outer ring of sixty lamps indicates
seccocs, and each successive illumi
nation takes place at one second
intervals. Tile middle ring of sixty
lamps indicates minutes and cha~
each time the sixtieth secced is
illiminated. The inside ring of twelve
lamps indicates hours and char'MjeS
when the sixtieth minute lamp is
illuminated, Actua l t ime is shown by
position of the th ree lamps that are
illuminated at t~e given instant of
read ing, A meloct lnc. , P. O. Box 367,
Goodland IN 47948.

NEW VHF ENGINEER ING
30 AMP POWER SUPPLV

The ps·3012, a hi.;-o current. 13.8
V regulated power supply originally
designed for commercial two-way
radio applications, is now being
introduced into the amateur market
by VHF Engineer ing of Bingt.amton

electronics Division 01 Fairchild
Camera and Instrument Corporatio n.

The 0 100 alarm clock/calendar
features an .8 inch, 311. d igit LED
display with am/pm indicator. The
clock, which d isplays time lor eight
seconds and date for two seconds, has
connections for radio applications and
may be connected 10 a nine volt
battery.

Tile 0101 wall clock uses a 2'h inch,
6 digit LED di$play comprised of 175
LED lamps. The display, visible at up
to 50 feet under normal conditions,
anemates between time and date, If
desired, constant l ime or date readout
can be $elected. Tile wall clock can
also be connected 10 a radio with
d irec t curren t fo r an external speaker,
and contains programmable alarm
fe at u res . Fairchild Camera and
Ins trume nt Co rporation, 4001
Miranda Ave.. Palo Alto CA 94303.

NEW AMELECT CLOCK

A new, revolutionary concept of
di$playing the tome of day by means
of the position of illuminated light
emitting diodes I LEOsI in three con
centric rinlJi on a mirror·like acrylic
face ha$ been atV'lOUr'ICl!d by Amelect..
I~

The VHF Engineering P5-3012. The V"lIey Instrument Products VIP·60 conversion kit for tile Icom 225.
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$29.95 each
Wired and tested. complete with
K-l element

communicationl Ipeciali/tl
P. O. BOX 153

BREA. CALIFORNIA 92621

(714) 998·3021

K-l FIELD REPLACEABLE •
PLUG-IN. FREQUENCY
DETERMINING ELEMENTS

$3.00 each



Motorcycle mobile ~ note connecting cord from helmet.

Scott R. Johnson WA4L.WY
2462 Yolonda Trail
Ellenwood GA 30049

- combining summer pastimes

your $200-$400 talkie
fla pping about on your hip,
exposed to the clements
(maybe bouncing down the
road behind you?) plus the
ex tra cash for buying the
external microphone/speaker
box. Anyway, how are you
going to key the thing while
under way? It looks like the
obvious answer needs some
rethinking.

OK, how about using that
larger mobile rig? Well this,
believe it or not, has got
possibilities. The next ques
tion is, where am I going to
put it?

It has got to be handy, so
some place up front would be
nice. Putting the rig on the
handle bars might work, but
you would have to fabricate
some sort of exotic mount
for it, not to mention cover
ing up the instruments (in the
case of the speedometer, this
would be costly) and adding
extra mass to the front fork
assembly which could be
dangerous to the bike's han
dling characteristics.

A tank bag would work
fine. This is a bag (approx
imate ly 12" x 8" x 8") of
leather or vinyl material t hat
straps on top of the gas tank.
The bottom is padded sa it
won 't scratch your paint job
and the whole bag unbuckles
in seconds so you can take it
with you. It was designed for
carrying one or two changes
of clothes wit h you on a
short t rip . It is usually water
proo f too. The cost is about
$40.

The best alternative is the
space inside of a good frame
mou nt fairing. A fairing is a
co mbination windshield!
cowl ing protective device
made from ASS plastic or
fiberglass, which protects the
rider and bike from the
elements and road hazards.
One week after I had bought
a new 550 four cylinder
Honda with a Windjammer
fairing, a curb that was
lurking in the dark jumped
out in front of me. I broke
the windshield in the result
ing crash. The windshield had
to be replaced, but the
fairing which was just a little

radios on the market.
The obvious answer is the

handle-talkie. It's nice and
small, very portable, has its
own power supply. and is
hand-held. Wait a minute!
How are we going to go down
the road using only one hand
to operate the bike?

Well, maybe you could use
a belt clip and some sort of
external microphonc/speaker
combination like the law en
f orccment motormen use.
This is OK if you don't mind

non is limited to waving arms
and sign language. There is a
better way! Whether it be CB,
HF, or two meter FM, motor
cycle mobile is the answer to
getting more fun from your
bike.

First you have to decide
what type of rig you are
going to usc. Unless your
motorcycle has the battery
and electrical syste m of a
Ha r ley-Davidso n, you are
limited to the many trans is
tori led mobil e or portable

Motorcycle Mobile

T he great outdoors. The
clean air. You, riding off

down the road, the wind in
your face, on your trusty
motorcycle heading off into
the sunset. Ah, freedom! But
the specter of a chain break
ing, plugs fouling, or a tire
going flat and you twenty
miles from nowhere looms
nearby. Anyway, riding
around with all that freedom
is lonely . There's no one to
talk to. Even if you are with a
group of people comm unlca-
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Rear view of front crash
showing rear ofmicrophone.

podding removed from helmet Styrofoam helmet liner showmq earphone and cord detail.

PTT switch and bracket. Front view.

bit scratched, had saved me
and , more importantly, my
new motorcycle from any
damage. So at abo ut $300
they are worth the money.
Besides, the fairing has lo ts of
storage space inside which is
protected from the elements.
Most mobile rigs will easily
slide into one side of a fairing
leaving still more room for
extra microphones, headsets,
and rain gear.

Now that we have the rig
attached to the machine, how
do we use it? First , we will
have to make some sort of
arrangement for a speaker.
You may be able to use the
rig's internal speaker if it's on
the fron t or top of the rig and
you are using a tank bag. If
this is not the case, then an
external speaker jack must be
installed in the radio.

Now you have a couple of
options: a speaker mounted
on the handle bars, or an
earphone/headset under your
helmet. I went the speaker
route fi rst. It wor ked all
right, but the ri g has to be
turned up so lo ud to override
the sound of the motor, wind
noise, and the natural atten
uation of my helmet , that
late at night I was in danger
of being cited for disturbing
the peace. Next, I tried a
transistor radio ear plug. This
only had two pro blems: The
au di o q uality was non
existent, and I did not like
the feeling of that " thing" in

my ear. I th en decided to
modify my helmet. I will get
into the helmet modification
a li ttle later.

Aft er solving the speaker
pro blem, the micro phone
problem is next. If you arc
using any helmet other than a
full coverage type (one that
comes down in front of your
mouth and chin with a large
slot for you to see out of),
you can usc a hand-held
micro phone wi th good
success. Just drape it over the
handle bars and (unless you
want to usc the clutch lever)
pi ck it up, put it under you r
face shield and talk. The face
shield really cuts down on the
amount of wind noise that
gets picked up by the micro
phone. Working the micro
phone close to your mouth
helps, too. (You won't have
any choice if the microphone
is between you and the face
shield.) Using the hand-held
microphone also eliminates
the push-to-talk switc h (PTT)
problem that we are abo ut to
run into.

If we do not use the
stan dard microphones, then
we have a few problems :
Where are we going to put the
PIT, and how arc we going to
hang the microphone in front
of our mouth for hands-off
operation? Now we get into
how to modify your helmet.

All good helmets have lots
o f crash padding inside.
Usuall y it 's styrofoam and

foam rubber. The main
protection over the head is
the one half to one inch thick
styrofoam . Foam rubber is
someti mes used in fro nt of
the mouth in full coverage
helmets and in a few other
places such as around the
ears. What most people don't
know is that you can take the
padding completely out of
the fiberglass or plastic shell
of the helmet. The padding is
generally in two pieces, split
from front to back down the
middle. The crack may be
covered up by a small decor
ati ve stri p and/or a piece of
foam rub ber. Now comes the
fun! Yo u have \ 0 work one of
the styrofoam halves out of
the helmet shell. If you arc
careful and persis tent, you
will emerge victorious in this

little bout with your helmet.
The liner will be a bit stub
born, possibly because some
of the cheaper helmets may
usc a li ttl e ru bber cement to
hold it inside the ..hell, bu t
forge ahead ! Remember, if
it's a cheap helmet, thcv arc
too cheap to use a lot of glue
oniL

Once you get the first half
out the other side will
probably fall out. Now you
can start the real modifying. I
took an old headset that had
a boom microphone on n and
canabalizcd it. The earphone
clement was about 1.5 inches
in diameter and about Yl inch
thick. I then cut a hole in the
styrofoam nex t to my ear and
pushed the clement into the
hole. Since my clement used
a plastic membrane for its
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PTT switch and bracket. Rear view. Helmet jocks mounted in fairing.

Rig going into place in tairina.

diaphragm, I put a hard

ptasric cuver u...er it. The
guard was a retauung cuver
from an old telephone type
carbon microphone on a
boom that telephone uper 
aror s used 10 use. II just
happened to fit o ver my car
phone clement. Any t hing
t hat has ho le '> in it tha t will
p reven t damage to the d id
phragm can be used . I then
ran the wires out the back of
the linn. J-"i r,>t , tho ugh , you
tan U'>I.' a raz or blade to cut a
shallow trou gh in the stvro
foa m (t he side t hat will
con tact the hard shell of the
helmet ) for th e rou ting o f the
m icr ophu ne and ear piece
wires ou t 0 1 the helmet.

If you have a fu ll co...crdge
helmet , you can usc the same
proced ure to mount a micro-

phone clement in t he padd ing
in the front of the helmet.
For all other types of helmets
you must make up some sort
of micropho ne boom . The
boom can be made wit h bras'>
tubing from a hobby shop
[a p p r oximatetv I /S inch
diameter) bent into a smoot h.
gent le curve. The end of the
boum where the wires come
out can be epoxie d into the
stvrotoam afte r a suitable
HOUgh has been no tched o u t
for it . Be carefu l about using
glues on styrofoam. It rnav
melt. Rubber ce ment may be
better than e poxy.

Finding a su itab le micro
ph o n e e lement was the
hardest part of the pro ject. 1
had d small d ynam ic m icro 
phone element that came out
of a n o ld headset that I had

sal ...aged t he earphone and
cord from, but t he element
was bad. After scrounging in
many ot her people"> junk
boxes to no avail, I finally
went to t he local Radio
Shad.. There I found bran d
ne w re placemen t CB micro
ph o n e '> [dv n a mi c an d
ceramic) for o nly $S, which
wa'> about $3 to $4 cheaper
than the re place men t ele men t
I cou ld get for m y Sure
mic rop hone. A lso, t he
c lemen t in the microphone
from Rad io Shac k was o nlv
a bo u t 0/.1 o f an inch in dia
meter . Thi s woul d fi t very
nicety into th e cras h padd ing
in the fro nt of my helmet.

After you get all the
c lements in place in the crash
paddi ng, use some d uct ta pe
to keep it all from falling out
befo re you get the li ner back
inside the helmet. Now all
that's left is to put a jack in
the fa iring fo r the helmet to
plug into and , o h yes, the
PTT swi tc h.

I tried two met hods for
Pl T. The first is usable but is
almost like using a hand-held
microphone. I epoxied a
smal l push-button normally
open switc h (five for $2 at
Rad io Shad.. ) into an inverted
cover that screws over a ~

inch phone jack, and ran the
wires out the smaller opening
in t he opposite end. t would
then attempt to grab this
asse mblv while motoring
around town. I ne ver realized
t hat it was 1o0 small. After

about two weeks of attemp
ted use with thi'> PIT, 1
found t he better way . I built
a smal l bracket out of alum 
inum and mounted the switch
and bracket to a handy screw
in the left-hand grip assembly
on the hand le bars. The
swi tch is conveniently located
right next t o t he horn butto n
an d can be easily actuated by
the th umb on my left hand.

The las t two ite ms are the
easiest. We havc to have
power fo r the rig, and we
need a place fo r the antenna.
If your mo to rcycle has a
twelve vott battery, you ha...c
it made . lust run t wo wires
from the battery t o the rig. I
would suggest running two
wires rather than re ly ing on
the frame ground for your de
re turn . Th is keeps things nice
a nd direct and avoids any
inte rmi ttent ground pro blems
cropping up late r. Also check
to make sure that your
motorcycle electrical system
ground is the same polarity a'>
your rig. Motorcycles are not
all standard twelvc vott neg
ative ground systems, and if
th is is d ifferen t from your rig,
you may pick up problems
through the coax braid which
will be grounded to the
motorcycle chassis at the
antenna mount.

The antenna mount I used
was nothing more than some
aluminum stock drilled and
bent to mount on the rear
fender attached to the rear
tail light assembly . An
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Antenna mounting brocket detail.

the ignition system, too.
I have been operating

motorcycle mobile for about
eight mont hs now with good
success. Most stations I talk
to can't tel l the difference
bet ween me operating on the
motorcycle and ot her people
operating in cars. Freq uently,
sur prised people ask me to
repeat what I said when I sign
with "Motorcycle Mobile."
Then I am usually deluged
with all sorts of questions
about how o ther people can
do it also.

Now you are rcadv to
enjoy two loves <It the same
time, radio and motorcycling.
I hope th is wi ll encourage
you to take the plunge and
become one of the few sta
lions identifying with motor
cycle mobile. -

First external PTT switch. Hand-held, no brocket.
/

engines) are not set up this
way. They have a separate
coil for each plug. If you
experience problems, check
your manual to see what kind
of system you have. If it can
be shiel ded, do it. Don 't
forget to add resistor caps
and plugs along with any
shielding you do, if the
engine is not already equip
ped with them. After adding
your Improvements, you can
use your rig or a transistor
AM radio as an rf sniffer to
c heck your thorough ness.
Please take note : If your
engine performance deteri
orates after install ing resistor
caps or plugs, you may have
to go back to the original
equipment. Re me m be r ,
motorcycle electrical systems
are marginal. This includes

First try at going mobile - ex ternal speaker and hand-held
microphone.

battery charged due to the
radio. However, my quartz
headlight and extra marker
lights in the fairing make me
recharge the battery about
every 34 weeks of constan t
use.

Al so , a wo rd about
igni tion noise. My Honda 550
four cylinder is very noisy
electrically . Although it came
with swamping resistors in
the spark plug caps and I
shielded the high voltage
wires and coils, none of this
had any effect on reducing
the noise. I found ou t that
Honda Fours have a very
peculiar high voltage syste m.
The ign it io n coil secondaries
are not grounded on one side
like they are in a car. They
put two spark plugs in series
with each other so the spark
goes from the tip of one plug
to grou nd, through ground to
the ot her plug and then
jumps to the tip of the
second plug returning to the
coil. So , the problem is that
the engine case is a radiator
rather than a shield for the
spark. The only way I can see
around this problem is to use
four coils, one per plug, and
ground one side of each
secondary. Most of the t ime
the ign ition noise is down to
a comfortable listening level
as long as the repeater's signal
strength is fairly high. Ho w
ever, when you're trying to
receive weak signals the
ignition noise can be fierce.
Honda Twins (two cylinder

50-239 chassis connector was
mounted in the bracket. This
way I can use either the
traditional 1/4 wave whip in a
PL-259 or the home brew 518
wave ante nna which also ends
in the same type con nector .
(See 73 Magazine, "5/8 Wave
Power for your HT," May,
1976 , page 11 8 .) If you then
want to park th e bike and not
advertise the fact that you
have a radio on board the
antenna is easily removed.
The battery wires and anten
na coax are easily routed
under the seat and gas tan k
and brought ou t from under
the tank at so me convenien t
spot. If you want to you can
use tape or plast ic cable t ies
to hold the wires in place as
they go along the frame
members. This will keep the
wires off the hot engine and
also keep them from getting
pinched under the rubber
su pports of the seat and tank.

Now that you are ready to
ride off in a cloud of dust, let
me add a few words about
operation of radios and
motorcycle electrical systems.
Most motorcycle electrical
systems are marginal in cap
acity. You may find that you
may have to be less long
wi nded than normal when
operating motorcycle mob il e
to keep from running the
battery down, depending, of
course, on how much current
your rig draws. I am currently
using an HR 2 and have not
had any problems keeping the
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Inside the Bird

- - a wattmeter exposed

voltage, magnetic flux, or
angle re lat ionship, and the
symbol is easier to use than
the equation it represents. In
this case, r/J or phi is equal to
Pr/Pf. Pr is the reverse power
reading and Pf is the forward
reading. The forward reading
is that which you get when
the arrow on t he detector
plug is pointing in the direc
tion of the antenna. And
reverse power is that reading

o
when you turn the plug 180
so t hat the arrow is pointi ng
to the generator or source.

Now, with your calcu la
tor. lake t he forward read
ing, e.g., 50 Watts, and place
it into the denominator (the
divisor in the formula). Take
the reverse reading, e .g., 5
Watts, and put it into the
numerator. We now have 0 =
5/50 or .1. Now let's take t he
rest of the formula or rho
resistivity:

1 + JT
" . 1 "rr

Robert E. Bloom W6 YUY
8622 Rubio Ave.
Sepulveda CA 91343

D id you ever wonder
how the Bird wattmeter

does its thing? I did, after
butting my head t rying to get
a Bendix directional coupler
to operate at a power level far
beyond its specs. So I started
hunti ng for every piece of
design information I could
lay my hands on. I found out
that the information was not

r-0I
H8

BY PASS

CAU 9 RA TING
RES'STOR

Fig. J.
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only difficult to find, bu t
also very sketchy when
found.

The Bird Model 43 watt
meter consists of three main
sections: a directional cou
pler, a detector, and a cali
brated readout. Let's start
wit h the unit's readout,
which is a very high quality
30 uA (microampere) meter.
The meter face is kept simple
by having only three basic
scales: zero to 25, 50, and
100. The plug-in detectors of
varied frequency and power
ranges are all made in multi
ples and divisions of these
scales. The meter incorpo
rates about three feet of
shiel ded cable and t hus can
be separated from t he main
frame for remote viewing.

The detectors are made to
plug into t he main frame or
housing so that they couple
to t he center conductor of
the direc tional coupler in a

precise fash ion for just the
right amount of coupling for
the specified power rating.
The plug-in detectors have
precision contacts that con
nect mechanically to the
metcr section. By rotating the
detector 180

0
in its socket,

one can take both a forward
and reverse power reading. By
applyi ng the two readings
into a simple formula, onc
derives vswr (the voltage
standing wave ratio) on the
t ransmission line :

1' = 1 +,[0 and0=[~]2
1 -v'tf 1'+ 1

where p = vswr and ~ = Pr/Pf.

I knew that would scare
some of you! But look at the
formula again with an open
mind t his time, and see how
rea lly simple the formula is.
Let's look at 0. This is
not hing more than the Greek
letter "phi" that says the
fo llowing relates to some

Take your calculator again
and find that Y'T = .32.
If you can't believe that,
mu ltiply .32 by itsel f and
f in d that it equals .l.
p=1+.32/1-.32 or 1.32/ .68 ,
which equals 1.94, which is
the vswr, 1.94 to 1 or roughly
2{1.

Now that you are con
vinced that you can easi ly
find vswr by measuring two

. , ..
powers, It s even easier to Just
refer to the curves furnished
with the instru me nt. Then
the re are no mathematica l
calculations whatever. But
now you know . Let's go on.
The detector probe couples
to a 50 Ohm cavity , the
dimensions of which have
been calculated by t he rela
tionships of the ou tside
diameter of the center con
ductor to the inside diameter
of the cavity, e.g., Z = , 38
log (d, /d2). The formula is
more involved where t he
dielectric is other than air.

The cavity in this case is a
t hr uline lumped constant
d irectiona l coupler; the
detector probe or sensor
extracts a sample of rf energy



jw M
"-- 12 Edz,
and turning the element
toward the sou rce, it be
comes:

,. -i"M (~ I)

from the line in either a
forward or refl ected direc
tion . Fi g. 1 is a represen tati on
of the sensor makeup . It can
be likened to an AM detector
receiving a CW signal. The
signal is rectified and the dc
actuates the meter readout.

Basically, th e sensor is
comprised of a resi stor Rand
a loop of wi re which couples
to the cavity conductor by
mutual inductance M. When
the plug faces the forward
di rect ion, M is positive.
Rotatin g the plug 1800

, M
becomes negat ive.

The capacity between the
junct ion of the resistor Rand
loop M and the center con
ductor of the line section
makes up the capaci ty com
ponent C. The loo p, being a
small fract ion of a wave
le ngth , wilt discriminate
between the forward and
reflected waves.

Loo ki ng again at Fig. 1, C
and R make up a voltage
dividing network. M is the
mutual inductance between
the loop and the line section
center co nducto r. E is the
voltage between the center
and outer conductors of the
line secti on . I is the current in
the line.

The voltage and power
sensitivity are pro port ion al to
the distance between the
coup li ng loop and the line
sec tion center conductor.
Now, looking at the transmis
sion line, the voltage "E" at
any point on th is line is equal
to the sum of the (f) forward
and (r} reflected voltage, Ef +
Er, and the current " I" is
(Ef/Zo)·I E,/Zo). Since the
reflected wave travels in the
op posi te d irection , Ir =
E,IZo,

e -~ ~M (~ +1)

=======:JI- I

Fig. 2. Element In forward
direction.

nectars into the system. This
will change the load on the
transmitter from its original
condition wi thout the meter.

Even on 50 Ohm systems
above 100 MHz where the
vswr is above 1.5, removing
the wattmeter will cause a
cha nge. This is so because
changing the length of li ne
between a mismatched load
and the source transforms the
impedance of the load as seen
at the source. If the adjust
men ts for maximum energy
transfer were madc wi th a
feedthru wattmeter in place,
removing the meter after
wards will change the condi
tions. However, conditions on
a line repeat themselves every
Y2 wavelength. The conditions
on the li ne with the watt
meter inserted can be dupli
cated when the meter is
removed by inserting an addi
tional length of coax along
with th e meter, the total
length o f 50n coax and watt
meter eq ualing Y2 wavelength .
Be sure to ta ke the velocity
facto r (d ielect ri c constant) of
the coax and connectors into
consideration, removing both
meter and added line sect ion
as one unit after all ad just
ments have been completed.

Another intere sting
method which I use (full y
described by WB4KSS in the
May, 1975, issue of Ham
Radio, enti t led, " Measuri ng
Complex Impedance with an
SWR Bridge ") ut ilizes a
d o u bl e da t a system of
measurements and a com
puter set of readouts made
from a series o f Smith chart
plot s. This method is espe
cially good when using a 50n
bridge and transmission lines
of higher impeda nce.

Many hams now possess
the treasured 50n wattmeter.
With a little understanding of
its abdominal functions, you
should be able to find more
uses for it th an just measuring
the output power of your
transmitter. More power to
you! -

Hefeeences

Wat ts News from Bird - Vol. 1,
No.2, Jen., 1964 ; Vol. 2, No.2,
Mar.-Apr., 1965; Vol. 4, No.1 ,
Jan-Feb., 1967.

Fig. 3. Element in reverse
direction.

reverse curre nt are sampled at
th e same po int and E = Cf+er.
Have I convinced you? I can
hear the opposit ion already.

True, some of you have
made measurements on UHF
and in essence can show that
I and E did not remain con
stant on your supposedly
properly terminated line. I
hope you did not use 80' to
100 ' of RG-58/ U. There is a
logical ex planation for th is.
At the higher freque ncies, it is
necessary to use low loss line.
If not, the losses in the line
will produce data that can
give you the impression that
you have a well-ma tc hed load
at the antenna end. 100' of
RG-58/ U has appro ximately
3 dB of loss at 150 MHz.
Only )h the power gets up to
the anten na, and if the anten
na docs not look like the
feedline, what is ref lected is
atte nuated by 3 dB o n the
way back. By the time it gets
to the source and to the point
where you are making the
me asureme nt, everythi ng
loo ks rosy. In th is case, you
might take a second measu re
ment at the antenna end
(bet ween the feedline and the
a n t e n na). The difference
between the power measured
at the sou rce and at the load
will tell you the loss of power
in the line.

Sometimes it is easier to
fi nd lower loss 70n coax
than the comparable son
line. I use CATV semi-rigid
and rigid 70n line which has
a fraction of the loss of
RG-8/U at UHF . Before con
cluding, there is another
point of interest to many
using a 50n Bird and 70n or
90n coaxial lines. With cer
tain limitat ions, good results
may be obtained on 70 Ohm
coaxial cable with a 50 Ohm
wattmeter. The insertion of a
Bi rd Mod 43 thruline watt
meter in a line adds 4 inches
of 50 Ohm air line plus con-

tJ
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Ef + Er . Ef . Er I

Zo Zo
.. jwM

jw M
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The "i" te rm simply means
that the pic kup vol tage and
curren t is 90 degrees o ut of
phase with the line voltage
and current.

The two formulas show
that the rf output voltage
from the sensing element is
directional and propo rt io nal
to the voltage in the line due
to either the forward or
reflected wave. It is also di
rectly proportional to w =
2m. In order to make it
frequency independent, we
ter minate e in a capacit ive
reactance which is inversely
proportional to w . The volt
age across th is capacitor is
rectified, fi ltered, and dis
played o n the meter scale,
calibrated in Watts.

Previously, we stated that
E at any poin t on a line is
equal to the sum of the
fo rwa rd and reflected voltage
on a fl at line (one terminated
into its characteristic imped
ance o r one with unity stand
ing wave ratio) . The voltage
at any point on this line will
be equal, as there is no re
flected wave (E = ef+er). This
makes sense as the line is a
flat 50 Ohms at any point
along its length . If this is so,
then the current will also
remain constant. From this,
th e power at any po int is
equal to 12R = IXE.

However, the line is not
always terminated into its
characteristic impedance, as
some of us well know by past
experience. Th is tells us that
on such an improperl y ter
minated line, not only E but
also I wil l vary . Because the
wattmeter sensing element's
loop M length is a small frac
tion of a wavelength, we can
sample the vswr at any point
on the line ; both forward and

J '- 1
U

I
Ef + Er + Ef . Er 1
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.. jw M
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David Brown W9CGI
RR 5. 80x 39
Noblesville IN 46060

- - digital antenna tracking system

Introducing Autotrak !

surpl us battery charger trans
former tapped input ,
tapped output, 20 Amps ~

ham fest), shaft coupler to
absorb shaft misalignment
(3/4" plywood doughnut and
1" x 3/16" flat steet - big
oversize flexible coupler 
hardware store parts), 4
heavy duty wheels for a lazy
Susan type arrangement on
top that allows rotary motion
in azimuth (scrapped off
fac tory package carl. .... ith 3' x
5' bed, 4 " wheels with rolle r
bearings, super heavy duty,
an d f ree), co ns tr uc ted
woo den "doghouse" that
tower lays in on 4 more of
the car t wheels (plywood,
well varnished and painted 
wood can survive outdoors if
you do it right). So much for
azimu th.

Elevat ion is accomplished
by building up a triangular
tower (ours is Spaulding
HDX) so it is circular in two
places (more 3/4" plywood,
double thickness) and putting
I" x 3/16" strap steel around
it to form 2 metal rim
"wheels" spaced just barely
wider than the doghouse
width. More package cart
wheels are used as "bearings"
(4), and the tower rotates
along its own cente rline .
The refore , anyt hing attached
to ver t ical booms runn ing l O'
above and 10 ' below the
tower horizontal centerline
remains in balance as the
whole tower is rotated. This
means you only havc to over
come the metal rim "wheels"
10 package cart "bearings"
friction. To do this and get
the kind of resolution you
need, usc a pair of RCA
through type rotors mounted
horizontally to the back floor
of the doghouse with a 1W'
o.d. waterpipe between them
and through both. This
becomes the drive "drum"
for aircraft cable drive tha t
push-pull drives a drum built
around the center of the
tower in the doghouse. Th is
drum is constructed much
like the tower metal rim
" wheels ." Two wooden discs
form the outside edges and
cable "guides," and 1,4" x 20
3" lo ng bolts are passed

dev il automatically so you
can concentrate on making
contacts and not have to
grow six hands? Read on.
Also, how about you die-hard
contest c ps? This unit will
swing the beam around to
precise headings on any pre
set t imetable, and you choose
the timetable !

The antenna array here is
an el-az ty pe driven in eleva
tion and azimu th, not a polar
mount. Th is makes it a lit tle
tougher to track celest ial
ob jects {l.c., the moon), bu t
it is much easier for sa tellites,
tropo, etc. To give you some
idea of our se tup, there arc
six teen 11 element Cushcratt
modifie d 147- 1 1 vagts
mou n ted for horizontal
polarization, approximately 1
wavelength apart from each
other in both horizontal and
vertical dimensions. This gives
an overall array size of
a pproximately 36' wide
(tower), 20' top to bottom
(vertical masts), and 12 ' dee p
(antenna booms). Big, in
other words! This leads to
special problems, but no ne
that ca n' t be overcome with a
mach ine shop, super mcc hanl
cal abil ity , or a Jeep engine
for a rotor. The azimuth dri ve
is handled by the old-time
ham's workhorse - the prop
pitch motor ($3.00 at ham
fest). the t ransformer for its
power ($1.00 as a milit ary

"., ......u.. c 'AO"
BcO . ...5

(A, "VTO 'A"",
nHIl.... c
(SH TE XT)

tions for any of you enter
prising large array freaks like
me, and also explain the most
advanced - and in the future
useful - piece of electronics
added while we were down
and muttering through the
chill of two winters.

The electronics improve
ment I'm refer ri ng to is the
Autotrak. If you are not
interested in the EME work,
don 't stop readin g now. How
abo ut all of you OSCA R
fans? Want to track that little
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Fig. T. Autotrak block diagram shown for azimuth (3 digits).
Delete IOOs for elevation. Elevation note: 5th line holes used
for determining north or sou th quadrants in elevation (. or +).
See schematic for details.

PO«lTO
TA....S'ST<l<IS

ATT. \
TAPES x 3

I t has been a long time
(over two years) si nce the

big wi n ter wind (I swear it
was Murphy's big mouth)
took down our first EME
array attempt. The horizontal
boom (40' to wer) was too
weak, the drive syste m left a
lot to be desired in the eleva
tion mode and was not too
great in azim uth mode ei ther,
and so on. Oh well, live and
learn.

In th is art icle I hope to
point out so me of the correc-
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tens tap e and lines one to
four carry the lOs of degrees
in Excess 3 gray code much
like the units ta pe, but the
preparation or encoding is
quite different. We manage to
"fake" the two tapes into
takin g care of the three digits
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Fig. 2. Lamps and photo transistor "readers, " 6 for full
system : 2 elevation, 2 north quadrant or. 2 south quadrant oz.

These tapes are fastened to
the clear cake pan rim or side
walls and are read by a lamp
source on the inside and a
phototransistor ty pe pickup
ou tside (5 per ta pe, see de
tai l).

The seco nd tape is called a
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In general . from the anten
na end, two paper or mylar
RTTY type "tapes" mount to
a round clear plast ic cake pan
that is mounted to the
azi mu th shaft. These tapes
arc easily done by yoursclf o r
a fe ll o w ama teu r with RTTY
gear . They arc punc hed using
the Baudot holes, but the
code is not Baudot. It re
quires a ll 5 holes for one
nu mber in Bau dot, or 15
holes (th ree tapes) fo r the
azim uth readin gs. I devised a
" fake" code table that will
allow you to punch the two
tapes using the letters com
mon on the " green keys," bu t
the holes that result are later
read as fo llows . One tape (top
in our case) is called un its and
represents the ones of degrees
on lines one to fou r. T he hole
code if you read it as line 1 =
A, line 2 = B, line 3 = C, and
line 4 = DJ is really Excess 3
gray code. The advan tage is
that as each n umber changes
up or down J d egree a t a
ti me, onl y one A, B, C, or D
li ne changes, u nlike BCD or
binary where many o ften do
[i.c., in BCD 7 to 8 transition,
all four changel }. This helps
in error reading reduct ion,
sett ling ti me, etc., and much
more th an we can go into
here . It works much be tte r,
ok?

ICI ,, ..
, ''' I<OL
112 ..oc

Fig. 3. Control and status board and fron t panel, part ]. L ] ~ holes detected, et; L2 - holes
detected, oz; L3 - beam tnput transter, el; L4 - beam input transfer. ae; L5 ~ auto-load; L6 
load. R to suit LED I limits « 40 rnA).

between th em from alternate
sides every 2 " on a diameter
that just touches the three
tower legs. The wooden guide
edges are made 1" la rger than
the bolt circle to hold th e
cables o n the bo lt circle. T he
bol ts themselves are covered
by another piece of 1" x
3/16" strap steel formed into
a drum over the bolts . Cables
are fed 1 turn around the
drum and then to the pipe
drive drum. One cable goes
one direct ion aroun d the
drum and the same way
around the drive drum (pipe).
The other cable goes the
o pposite wa y. for a push -pull
action. Sufficient cable turns
are placed around the dri ve
dru m to allow the tower to
turn through a full 180°, or
fu ll fro nt over top to fu ll
rear . This allows full 3600

azimuth and 180° elevation
coverage, but onl y requires
the actual azimuth to turn
180°, east through sou th to
west. West through nor th to
cast is ta ken care o f by bring
ing the elevatio n up from 0°
th ro ugh 90° and on mer into
the north quadrants. Some
may question the inverted
horizontal pola rization . One,
we don 't sec an y difference at
a II in the tests we ran. Two,
vcrv litt le wor k will be do nc
in the no rth quadrants any
way except for initial North
Star sigh ting and original
bearing calibration .

This has been a rough
detail of what we run, and an
article will follow describing
things in de tail with (hope
full y) many pictures, but you
can see the problems with
steering and tracking such a
large array with such narrow
beamwidths, both horizontal
and verti cal. You can 't
imagine how small that moon
can be until you go looking
on a cloud y night when visual
tracking is out.

This brings us to our
answer to steering this whole
beast. The electronic tracking
contro l is all TIL IC type
quite common nowadays, and
cheap ! First , I' ll try to
descri be it in function and
periph era l equi pment, and
then by circuits .
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Azimulh Uniu Tape
Key Sequence - Insert no extra keys , spaces. or blanks.

#

1. 100 1 to 01 0 degrees) Ty pe the seq uence:
IU S SPAC E N F K C R LINE FEE D

2. 1011 to 090 degrees) Hepeat sequence 1 eight l imes:
3. 109 1 to 100 degrees) Ty pe the sequence:

IUSSPACENFKCRL
4. (101 to 110 degrees! Type the sequence:

P Q Y H M X LTRS V G L
5. (111 10 190 degrees l Repeat sequence 4 eight times :
6 . (19 1 10 200 degrees) Type the sequence :

P Q Y H M X LTRS V G LF
7, (201 to 210degreesl Type Ihe sequence :

IUS SPACE N F K C R LF
8 . 1211 to 290 degreesl Repeat sequence 7 eighl times :
9 . 1291 to 300 deqrees l Type the sequence:

IUS SPACE N F K C R L
10. (30 1 to 310 degreesl Type the sequence:

P Q Y H M X LTRS V G L
11 . (3 11 10 360 degrees) Repeal sequence 10 five times:

AZImuth Tens Tape

12 . (001 to 009 deqrees! Type : LINE F EED (9 times!
13 . 101010019 deqrees! Type: l (10 limes)
14 . 1020 to 0 29 degrees) Type: U (1 0 times)
15. 103010039 degrees) Type: S (10 times)
16. (04010 049 degrees) Ty pe : SPACE (10 times)
17. 1050 to 059 degreesl Type: N (10 times)
18. 106010069 decrees} Type: F (10 t imes)
19. (070 to 079 degrees) Ty pe : K (10 t imes)
20. 1080 to 089 degrees) Type: C (10 ti mes!
21. {090 to 099 degrees! Type : R (10 times)
22. 110010 109 degrees) Typ e : LINE FEED (10 rimes ]
23 . (11010 119degreesl Repeat # 13
24. (120to 129 degrees) Repeat # 14
25. {130 to 139 degreesl Repeat # 15
26. (140 to 149 degrees) Repeat .:t 16
27. (150 to 159 degrees) Repeal # 17
28. (160 to 169 degrees) Repeat :t' 18
29. {170 to 179 degrees l Repeal:;; 19
30. (180 to 189 degrees l Repeat =20
31 . 1190 to 199 degrees l Repeat :;21
32. (200 to 209 degrees l Type: L (10 timesl
33. 1210 to 219 degreesl Type: P 110 times )
34 , 1220 to 229 degreesl Type: Q (10 nmes]
35. 1230 to 239 deqrees] Type : Y 110 timesl
36. 1240 to 249 degreesl Type : H (10 timesl
37. (250 to 259 degreesl Type : M (10 times!
38. (26010269 degrees l Type : X (10 times!
39. (27010279 degrees) Type : LTRS (10 t, mesl
40 . (280 to 289 deqrees] Type: V (10 t imes )
41 . (290 10 299 degrees) Type: G (10 times)
42. (300 to 309 degrees) Repea t #32
43 . (3 10 to 3 19 degrees) Repeat # 33
44 , (320 to 3 29 degrees) Repeal #34
4 5. (33010 339 degrees) Repeat #35
46 . (340 to 349 degrees) Repeat #36
4 7. (350 10359 d egrees) Repeat #37
48 . (360 degrees! Ty pe X (one lime)

Elev,tion Units Tape

let 's cover th e manual mode
first. This is a mode where
you can enter a "go to"
degrees co mmand via a set of
5 thumbwheel BCD output
switches like many synthe
sized 2m rigs now have. The
outputs of the first three
switches (azimuth) are gated
t hrough manual/automatic
gates to 7475 latches. The
transfer lines of these latches
are fed from one half of a
dual one-shot 74123. That
half is fed by a panel push
button marked " load." To
use this mode, information is
put into the swi tch in decimal
form the way you th ink for
l Ous, lOs, and 1s of degrees,
th e man u al /a u t om atic
(ma n/auto) is placed in
m an ual, and the "load"
switch is momentarily de
pressed. The one-shot puts a
nice clean high pulse on th e
transfer lines, and the gate
information fed into the
manual (M) gates is trans
ferred to the 7475s and held
there. That 's all there is to it .

A brief wor d of explana
tion is in order here. Si nce all
of ou r towerhouse gear is
remote con trolled by wi re
fro m my basement, th e only
time th e system docs not
th en go immediately into
search o r motion automatical
ly is when the power off
switch is placed to off. Any
other time th e anten na posi
tion information (BEAM)
does not agree with the out·
put info rmation from th e
m an / a u t o side 7475s

Elevation Tens Tape

5. (001 10090) Same as azimuth uni ts 001 to 090.
6 , (-089 to -080) Type : V (10 t imes)
7. 1-079 to ·070) Type : LTRS (10 t imes)
8. (·069 to ·060) Type: X (10 times]
9. (·059 to ·050) Typ e: M (10 times)
10 . 1-049 to ·040 ) Type : H (10 times)
11 . (-039 to ·030) Type: Y (10 times)
12. (-029 to ·0 20) Type : Q (10 times)
13 . (·019 to ,0 10\ Type: P uo timesl
14. 1-010 to -0011 Ty pe: L (9 t imes)

two tens is blan k (no hole )
(0,1), or B = 0, A = 1, a
deci mal one (C and D are
understood zero and are not
needed to represent any
number from zero to four).

On degrees 200 to 299,
the fifth line hole combina
tion reverses (1 ,0), or B = 1,
A = 0, a decimal two.

On degrees 300 to 360
(399 possible numbers, but
only 360 degrees), both tapes
have th e fifth line hole (1 ,1),
or B = 1, A = 1, a decimal
three.

You may now have noted
the o ut put fro m th e fifth
lines are th e 1OOs informati on
in direct BCD code. It seems
to be OK here since the
transit ions o nly occur infre
que nt ly and at three places in
the entire 360 degrees (099
to 100, etc.].

To use the gray codes
fro m the 1sand lOs, you
must convert it to BC D for
use in TI L comparators. I use
SN7444 gray code to decimal
ICs to do this, then use
SN74147 ICs to go from
deci mal to BCD. This BCD is
fed to the inverted arrange
ment shown in th e SN7475
latches, and when the transfer
li ne goes high, it is transfer red
to th e AD to A3 inputs of the
7485 comparators as BCD,
ri ght side up. More on the
transfer lines later. The l Ons
of azimu th are fed directl y to
the 7475s, then 7485s. All
azimuth 7475 transfer lines
are tied together.

From th e data input end,

1. (001 to O9Ol Same as azimuth units 001 to 090.
2. (-089 to -0801 Type t he seq....ence:

GV LT RS X M H Y Q P L
3. (-079 to -010) Repeat sequence 2 seven times :
4 . (-009 to -0011 Type the sequence:

GV LT RSXM HVQ P

--

tape is a blan k (no hole)
(0,0), or B = 0 , A = 0,
deci mal zero.

On degrees 100 to 199,
the Baudot letter is chosen on
the units tape that causes the
proper gray code for units,
but adds a hole in the fifth
line . The tens tape is punched
using the same letter system
of 000 to 099 degrees using
no line 5 hole. Or, line 5 on
tape units is a hole, and tape

by using the fifth line of the
Baudot tapes to carry the
0-1-2-3 figures of laOs of
degrees.

This is done as follows : On
degrees 000 to 099 , the
Baudot letter is used that cuts
the proper gray code on tape
one and proper gray code on
tape two on lines 1 to 4
rcspcctivelv , and yet does not
punch a hole on line 5 of
either tape. Or, line 5 of each

Table I. Table 2.
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ECHO, is a set of 7485 com
parato rs added to the old
cloc k and four more BCD
switch es. You dial in a time
in hours and minutes (4 digits
- GM T) and at the appointed
hour it turns on many thin gs
in the sta t ion via the A = B
ou tpu t (high) to the 6 inputs
of a hex inverte r/l ine d river
IC whose outputs (low) do
the co ntrolli ng. One of these
lines (lo w) turns on the
antenna control, another
" hits" the transfer line indi
rectly. Since these outputs
are there for the full minute
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Fig. 5. Azimuth comparator module. Note: Elevation - same
board; see "Comparator Operation - Elevation."

real t ime clocks, and the 1
pp m , 1 p/2m, etc., lines
brought out through a ro tary
switch (you obviously want
new data faster, more often,
on OSCAR than with EM E)
and a BNC jack over to the
beam control (Auto trak)
un it, which incidentally will
be all buttoned up in a Drake
T R-6 case when finished to
match the rest of the console,
to give you some idea of size.
Another source for use on
schedu les, and fo r our even
tual use remote from Indy
stations and members of

,

"

ro TO ' S'
e A ", P

0',' 0"9
l e( V COY P
BOARD - IOATA I

cc TO ",,'
,,~

.,.........
' V .y

' -M -Hole Tra <:k 1 - A . 2 " B . 3 - C . 4 " D _

X3 Gray Code Baudot Track RTTY
D C B A 4 3 2 1 5 Letter

0 0 0 1 0 0 0 1 0 0 LIN E FEED
0 0 1 0 1 L

1 0 1 1 0 0 1 1 0 0 1
0 1 1 0 1 P

2 0 1 1 1 0 1 1 1 0 U
0 1 1 1 1 Q

3 0 1 0 1 0 1 0 1 0 S
0 1 0 1 1 Y

4 0 1 0 0 0 1 0 0 0 SPA CE
0 , 0 0 1 H

5 1 1 0 0 1 1 0 0 0 N
1 1 0 0 1 M

6 1 1 0 1 1 1 0 1 0 F
1 1 0 1 1 X

7 1 1 1 1 1 1 1 1 0 K
1 1 1 1 1 LTR S

• 1 1 1 0 1 1 1 0 0 C
1 1 1 0 1 V

9 1 0 1 0 1 0 1 0 0 R
1 0 1 0 , G

Table 3. Baudot to X3 Gray Table.

49

, , ,
-s- .,.

• • •
'"7"0 f>

• •
"" SU' T ,
CEO < of>.....

""

it is an inverted use of a
NAND gate 7400, I'll explain.
The inputs to either 74123
are low going transitions. Th is
creates a pulse output deter
mined by the RC chosen for
each one-shot. You then use
the normall y high output of
each 74123 to feed the 7400
inputs. Normal condit ion is
(with no inputs) both 7400
inputs high, output o r trans
fer line low, no transfer . If
either input sees a low transi
tion , the one-shot goes low,
the 7400 output goes high,
and transfer occurs.

Skipping where the auto
matic input (DATA) comes
from for a minute, the auto
transfer input in our case has
several possibilit ies. Of course
the "l oad" push-button is one
of them, even if the man/auto
switch is in auto. Another is
an S.D. Sales 60 Hz timebase
driving one of our o lder TIL

-, ~

'"

-&Z Y' E ,lOED F AD'" ABOYE-

•
""

",

" 0

"

Fig. 4. Control, part 2, full system.
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(DATA), the antennas move
to correct this. Thus if for
any reason (wind, etc .] the
an tennas move away by
themselves, they are auto
matically correct as soon as
the gray code erro r is no ted 
assuming the powe r is on.
This neat feature has many
side benefits. For instance, if
you look back to the Nov.,
1976, 73 Magazine, page 84,
art icl e by me, yo u will see a
wind indicator device whose
output is in degrees and BCD
code. That device was no
accident, and if fed into the
automatic inp uts of th is con
tro l un it, and the un it left in
automatic mode and on, the
beams will always face into
the wind! In some parts of
th is country, that almost
makes these two projects
worthwhile on that reasoning
alone. Our tower hori zontal
section is braced, erc., such
that our best way is faci ng
into the wind . I would advise,
however, yo u only sample
and compare l Ons and las of
degrees to keep th e array
from forever "hunting" and
burn ing out motors, etc.

In the automatic mode,
information (DATA) from
the automatic mode gates (A)
is rou ted to the data 7475s. It
is transferred only when the
transfer line is brought high.
This is accompl ished in the
auto mode by any TIL level
low applied to the auto-load
input connector.

I failed to mention the
single gate that allows ty ing
both outputs of the 74123 to
the latch line. I'm sure you
are all doing yo ur 73 reading
and I/O homework, bu t since
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Table 4.

Tens Units
5 th 5th

.jJQ

-79
-7.
-77
-7.
-75
-7'
-73
-72
-71
070
000-06 1
060
059.()51
050
049-Q41
04<1

039001
030
029.Q21
020
019..Ql1
010
009
ooa
007
006
005

060
061 -069
070
OlUn9
080
081.Q89
090
MINUS 89
MINUS 88
M INUS 87
M INUS 86
M IN US 85
MINUS 84
M INUS 83
M IN US 82
M IN US 81

EL
Oegrees

~
SAME AS

AZ
TA PE

A
V
V
V
V
V
V
V
V
V

~
SAME AS

AZ
TA PE

V
LTA
LTA
LFT
LTA
LTA
LTA
LTA
LTA
LTA
LTA
X
X
M
M
H
H

Y
Y
Q

Q

•
P
L
L
L
L
L

LF
5t hG 5th

V
LTA
X
M
H
Y
Q
p

~
SAME AS

AZ
TA PE

LF
LF
LF
LF
LF
LF
LF
LF
LF
I
I
I
I
I
I
I
I
I
I
U
U
S
S

SPACE
SPACE

N
N
F
F
K
K
C
C
A
A
A
A
A
A
A
A
A
A

LF L
LF G
L F V
L F L TR
LF X
LF M
LF H
LF Y
LF Q

LF •
I L
I RPTGTOPSEQ.
U L
U RPT G TO P SEQ.
S L
S RPTGTOPSEQ.
sP L

SP APT G TO P SEQ.
N L
N RPTGTOPseo.
F L
F RPTGTOPseo.
K L
K G
C V
C LTR
A X
A M

50h

AZ

5th HO LE

L

•Q
y

H
M
X

LTRS
V
G
L

RPT P TO G sec.
L

RPT PTO G sec.
L

RPT P TO G SEQ.
L

RPT P TO G SEQ.
L

RPT P TO G SEQ.
L

RPT P TO G SEQ.
L

RPT P TO G sec.
L

RPT P TO G SEQ.
L

•

I
U
S
S.
N
F
K
C
A
LF
I
U
S
S.
N
F
K
C
A
LF

APT I TO R s eo.
LF

APT I TO R SeQ.
LF

RPT I TO R SEQ.
LF

RPT I TO A SEQ.
LF

APT I TO R sec,
LF

R PT I TO R SEQ.
LF

RPT I TO A SEQ.
LF
I
U
S
S.
N
F
K
C
A

Unit s
50h

00 1
002
003
004
005
00.
007
00.
009
010
011
0 12
013
01.
0 15
01.
017
0 1.
019
020

021..Q29
030

031..Q39
040

041-Q49
050

051{)59
060

061-069
070

071-079
080

081.(}89
090
091
092
093
09'
095
09.
097
09.
099

100
101
102
10 3
10.
10 5
10.
107
10.
109
110

111 ·119
120

121-129
130

131-139

" 0
141-149

150
151-159

160
161·169

170
171-179

'.0
181-189

190
191

A Z
Degrees

the clock and swi tches agree,
plenty of t ime is allowed for
a positive control. A tape in
our case (RTTY) is loaded
into the tape reader and set
on the first set of holes repre
senting th e l 00s of degrees of
azimuth. For your own info r
matio n and for future arti
cles, all of our data informa
tion will be in azimuth-eleva
tion, 1005, lOs, ls, lOs, 15
format, r.e., 10545 IS 105
degrees azimuth and 45
degrees elevation.

A decoder for Baudot
(numbers only) to BCD
accepts the tape information
In parallel from the reader,
using the stop pulse to trans
fer to the next memory latch
(digit). 7475s are used here
also, but the data control unit
IS the subject of the next
article, so more on it there.
The control mode is as fol
lows, however: (1) it is time
to read tape - 1 ppm from
clock, etc.: (2) This pulse
turns on the tape reade r FF
and therefore the tape reader;
(3) As long as there is tape in,
reader tape advances, putting
info into the latches; (4)
When the fi fth digi t is loaded
(az-cl], a pulse is for med in
the data control unit , re
setting the tape reader FF,
shutti ng off the tape reader,
and the same pulse " hits" the
(DATA) si de 7475 transfer
lines; (5) 7485s compare data
and run beams to new head
ings as required.

You will no doubt realize,
too, that a UA RT having
ASCII output has li nes 1 to 4
already In BCD code for
numbers. You can now detect
the serial stop pulse to ad
vance the memory latc hes
and have a keyboard input.
Baudot owners can run in the
FIGS mode into our control
unit and do the same thing.
You may recall my rotary
dial decoder also in the Nov.,
1976, 73 MagaZine, and it is
mentioned in there the con
trol device used here as a data
control unit. It works very
similarly to the dial decoder,
since one was an outgrowth
of the other.

Due to their general lack of
use until recently in amateur
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6&7

plies. The same decoding,
compari ng, data in , a ll works
the same.

For th ose of yo u who have
co u nter (digital countin g,
readout type) dials on your
receive rs now or are planning
it, consider O Uf much modi
fied Be 3485 for a minu te. If
we use a de drive (sawtooth
wavefo rm) to control the
varactor grou p to "scan" the
re ce iver , somethi ng very
similar to this article has
proven very useful and will be
an upcoming article when we
get back to the Space Age
[unque series. Meanwhile, I'll
let you brave ones ponder it
on your own.

One: thumbwheel switches
fo r a BCD frequency input.
Push the auto scan button
and an FF starts the scan.
The final 7485 comparator A
= B output stops the scan at
the desired dialed-in fre
quency.

OUf syste m does not really
use sawtooth scan, th ough it
looks like it does. When the
auto scan bu tton is pushed

Group & Her Meeting . !
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Ladi•• Program. !

112 Block from Ocean!
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003
002
001

August

Rabbit Hunl!

FCC E.ams !

Giani Swapfe.'!

E.hlbil . !

Spon.or.d By The

Jacksonville RANGE Association

MUNICIPAL AUDITORIUM

n o 0 where US 90 meet. rhe Sea !"'

JACKSONtflLLE BEACH , FLORIDA

gear, the 7485 may see m a bit
strange to you. The cascade
inputs o n these devices work
great, but be ca reful to hoo k
up as shown with th e LSB
digit getting the hard wired
inputs, and th e outputs
coming from the MSB digi t
(azimut h l eos, elevation
l Os). Reverse it and you are
In for some real surprises.
When you are working the
underside of a board, it is
easy to transpose LSB and
MSB digit. Please don't ask
me how I know this so well 
nobody's perfect!

The elevation works just
th e same way as azimuth with
one less number to worry
about. We use linear tapes
punched the same as for
azimuth ; it 's just easy to get
th em In the doghouse tha t
way rath er than around a
drum. Same data table ap-

..... 8 ••7
8418••••

H L
Y L
Q L
P L
EN D OF EL T APES

R
R
R
R
R
R
R
R
L
L
L
L
L
L
L
L
L
L
P
P
Q
Q
y
y

H
H
M
M
X
X
LTR
LTR
V
V
G
G
G
G
G
G
G
G
G
G

5<h

L
L
L
L
L
L
L
L
L
L
P
P
Q
Q

Y
Y
H
H
M
M
M
M
M
M
M
M
M
M
X

L
P
Q

Y
H
M
X
LT R
V
G
L

RPT P TO G SEQ.
L

RPT P TO G SEQ.
L

RPT P TO G SEQ.
L

RPT P TO G SEQ.
L
P
Q

Y
H
M
X
LTR
V
G
L

Q
y

H
M
X

LTA S
V
G
LF
I
U
S
SP
N
F
K
C
R
LF

APT I TO R SEQ.
LF

RPT I TO R SEQ.
LF

RPT I TO R SEQ.
LF

APT I TO R SEQ .
LF

RPT • TO R SEQ .
LF

RPT I TO R SEQ.
LF

RPT I T O R SEQ.
LF

RPT I TO R SEQ.
LF
I
U
S
SP
N
F
K
C
R

192
19 3
19.
195
196
19 7
19S
199
200
201
202
203
20.
205
206
207
20S
209
210

211 ·219
220

221 ·229
230

231-239
240

241·249
250

251 ·259
260

261 -269
270

271·279
280

281-289
290
291
292
293
29'
295
296
297
29S
299

300
301
302
303
3D'
305
306
307
30S
309
310

31 1-319
320

321·329
330

331-339
340

341 ·349
350
351
352
353
354
355
356
357
358
359
J60

END OF AZ TAPES
For Ramada Inn (Hamfe.t Hal reserlflliion., please
WIll. 1201 N. 1.1 se., Jklfl Bch 32250 (800·228·28281

5th = no 5th hole.
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Fig. 6. Dolo input boards, 5 required. R = lk.

(or is called up remotely from readout, control, master oscil
Indy), the FF for this starts tater, etc., console mounted) ,
the scan by tu rning on the and the counter begins to
"charge" switc h (t ransistor) follo w the frequency upward.
of a de memory module si mi- Upper limi t is a set of
lar to th e RCA remote con- jumpers to hardwi re upper
trol memory modu les of a and lower limit gates. A stop
cou ple of years ago. The command, A FC zero crossing
memory output is 1 to 10 V plus AGe (station heard), or
de and controls the frequency output from cou nter = limit
varactors. There is a counter switches comparison in
on the Be 348 for a dial 7485s, will stop the up scan.
readout (348 rack mount, In the first two cases it is stop

and hold, and in the latter it
tells t he scan FF to reverse.
The "discharge" switch in thc
de mcmo ry module takes
over and causes a downwa rd
scan with the same features.
Keying of th e t ransmitt er will
generate a stop command and
hold foll owed by a one...hot
delay in resuming after carrier
drop (sense CO R on incoming
remote link receiver).

One more? OK, last one
for now. Consider we have a
receiver with a counter dial.
Doesn't take much to have a
rece iver with digital AFC,
does it? You can ponder that
one awhil e - it takes one
more IC!

SASE if you have prob
lems . This should reduce the
Buffertn sales to OSCAR
users. -

Swart w. Hawkin.tOn
6106 LiJlywood Lane
KnoxviJIe TN 37921 ,

_ fl Cl - . ClCl

Fig. I .

- - how simple can an Ie project get?

A Battery Voltage Monitor

A device introduced by
Li t ronix, Inc. , has

wide application as a voltage
monitor in all types of bat
ter y-opera ted equipme nt. The
RCL-400 Batter y Status Indi
ca tor is a current -controlled
LED which has a vo ltage
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sensing integrated circuit
incorporated into a small
LED package.

The only additional circuit
compo nent necessar y to build
a voltage moni tor is a suitab le
zener diode, or string of for
ward biased diodes, to bring

the device into its normal
operating range . The
RCL400 is designed to turn
on at 3 Vand off at 2 V; thus
normal operation can be pro
vi ded by select ing Vz = Vee - 3
V (Sec Fig. 1). When Vee
drops to Vz + 2 V, the LED is

swi tched off by the inte rnal
IC voltage sensing circuit to
give a low voltage ind ication .
Since the device has a rela
t ivel y constant current
demand in the on regio n (
10 rnA), the zener power
rating need only be 14 W for
most bat tcrv-powcred equip
ment. O ne precaution is
necessar y : You must be sure
that the voltage across the
LEO does not exceed 5 V (its
maximum rating).

For low voltage IC circuits
using a nominal 4. 5 V batter y
pack, the required value of
Vz is onl y 1.5 V. It is easy to
obtain this value by simpl y
substituting a pai r of silicon
diodes in ser ies with the
LED. -
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The Morse Clock

timely repeater ID- -

Robert J. Souza WAIMXV
46 Fielding St .
New Bedford MA 02745

A clock which sends the
time of day in Morse

code can be a useful addit ion
to any modern repeater.
Aside from providing mo
b iles with the correct t ime of
day, the clock may be used to
write the t ime of day on
cassette tape fo r logging pur-

poses when an auto patch or
other event occurs. This arti
cle describes such a clock
constr ucted for the WRl ADR
60/00 repeater in South Dart
mouth , Massachusetts.

The Morse code clock has
the following features :
1. Low chip coun t (1 7 ICs
compared to 30 in previous
designs).
2. Easy timesetting (hOUfS

fast , minutes fast and hold ).
3. Variabl e code speed.

4. Six digit LED t ime displ ay
(impressive).
5. Protected against power
failure (won't lose time).
6. Time may be sent to eith
er 12· or 2+hou r format.

Circuit Description

The heart of the Morse
code clock is a National
MM 531 8 PMOS clock chip
(Fig. 2). Th is chip was de
signed to be used in a system
which displays the t ime of

day on a television screen.
Unl ike most o ther cloc k chips
which have only multiplexed
seven segment ou tputs, the
5318 has bo th seven segment
and BCD ou tputs available.
Furtherm ore, each digit
(hours, tens-of-hours, etc.]
may be selected fo r output
by applying the proper code
to the Ox, Dy and Dz digit
selec t lines. Th is is ideal fo r
applica t ion in the Morse code
clock, since we want to be
able to look at the digits one
at a time in order to translate
them into Morse and send
them. The clock requires eith
er a 50 or 60 Hz input signal.
This may be obtained from
either the power line or a
crysta l t ime base. (Mo re on
this later .) The clock chip will
operate in either a twelve or
twenty-four hour for mat and
has leading zero blanking in
the twelve hour mode.

The Design Technique

I decided that a straight-
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Fig. 2. Cloc k chip and display circuitry.
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Fig. 3. Operational flowc hart.

t ial state on the next positi ve
transition of the system
clock. Th is is often rep re
sented graphica lly as in Fig.
6, which illustrates the case in
which the mac hine waits in
state A, co rresponding to
state coun ter output 0010,
and issues output LI T EON
(w h ic h is ac t ive-high as
indicated by the H prefix)
until input PUSH goes to O.

A li ttle th ou ght will reveal
that th is is a very powerfu l
design technique. Since the
outputs are programmed into
ROM, they may be changed
by merel y reprogramming,
without making any circuit

r Dr5~'" I,
CLoe _ c .. ,p

sTuT

~O" e'~HR'p

Sf'" ".C" ' ~' eOO<"OLL'~

lOu.. ,~ ..t "OR. 5'511 .. CLQe _

8CQ- "ORSE eo..Y[ ~TEII

output of U2, a 74150
l fi-to-1 data selector. U2 is
the inpu t mu lt iplexer. It acts
like a single pole, 16-throw
logic switch. The input select
lines of U2 are con nected to
the state counter output
lines, so th at we look at a
given input in each state. The
way to advance to the next
(sequential) state, then, is to
have the selected inpu t con
dition be true. (Note that the
output of the 74150 is invert
ed, so for the ou tput of the
MU X to be true, or logic "1 ".
the input must be false, or
logic " 0 ".)

U3, an 8223 32 x 8 ROM,
is called the state machine
ROM. Its address li nes are
connected to the state count
er 's output lines. In any state,
t h e ROM may be pro
grammed to genera te any
combi na tion of eight possible
outputs. (Only seven of the
outputs were needed for the
Morse code clock.) T he ROM
is simply a repl acemen t for
t he co m b ina t ional logic
(NAND and NOR gates, etc.}
which would be required to
gene rate the outputs. The
contents of the state mach ine
ROM are shown in Fig. 5.

In a given sta te (as deter
mined by the state counter
o ut put lines) certain outpu ts
are issued from the state ma
chine ROM and a given input
condition is tested by the
input MUX. If the cond ition
is fa lse, the mach ine rema ins
in the present state and con
tinues to issue the outputs
required in that state. If the
condit ion is t rue, the machine
advances to the next seq ucn-

Fig. 4. System block diagram.
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state machine controller is
driven by the sys tem clock
and controls three peripheral
circuits. These are the cloc k
chip and dis play, the buffer
memory, and the BCD-to
Morse converter.

The State Mach ine

The state mach ine control
ler is made up of U1, U2 and
U3. These three chips co ntro l
the opera tion of the rest of
the circuit. Ul, a 74163 4-bi t
sync hronous counter, is the
state counter. Its binary out
puts determ ine the present
state. There are sixteen pos
sible states for this mac hine .

The state counter is driven
by the system clock, but the
only way to have it advance
to the next (seque ntial) state
is to have a logic " 1" prese nt
o n the 74163 enable inputs
(ENT and ENP). The enable
inputs are connected to the

Sy stem Clock (U13, U14,
U15)

The system clock is an
LM 555 timer IC wired as an
as table mul tivibrator with a
free runn ing freq uency of a
bout 940 HL. It is divided by
a 7490 and 7493 counter
(U 14 and U15) to about 12
Hi for usc in the BC D-to
Morse conve rte r. The output
lines of the 7490 (U14 ),
which are vary ing at a 940 Hz
rate, are used to mu lt ip lex
the seven segment dis play
when the clock is not sending
the time.
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forward way to design the
clock was to use the algorith
mic state machine or ASM
design techn ique. This is a
very po pu lar and powerful
technique that is often used
for the design of com puter
ce nt ra l pr oc e ssing units
IC PU,) .

The first step in the ASM
technique is to decide exac tly
what you wan t the device to
do. I did this in the oper
ational flow chart of Fig. 3.
Initially the clock sits with its •
seven segment display multi
plexed and waits for a
STA RT signal. When it re
ceives this signal, it rapidly
stores the time of day in a
buffer memory. It then reads
the digits out of the buffer
one at a t ime and sends them
in Morse code . After the last
dig it has been sent, the dis
play is again multiplexed and
the cloc k waits for another
STA RT signal. The time of
day must be rapidly read into
the bu ffer because it is possi
ble for the time of day to
change while it is being sent.
Th is co uld cause an error.
Consider the case where the
t ime changes from 2359 to
0000 afte r the first digi t (t he
" 2" ) had been sent! Rapid ly
loading the time into the buf
fer minimizes the chance of
an error occu rring.

Fig. 4 shows the system
block diagram for the Mo rse
code clock. A ROM centered
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ROM Output Lines

,
~, , , , m
~

M N - 0 ~ ~ ~ Z
~ ~ ~ ~ m m Z ww w w w w -c ~ W s

~ ~ ~ ~ ~ Z Z X
~ ~ ~ ~ ~ W W ~ ~

in m m m m ~ ~ ~ 0- - c

ooסס 1 1 1 0 1 1 1 wait for NST RT . MUX di splay
0001 1 1 1 0 1 1 0 add reu las of hours
0010 1 1 1 0 0 1 0 wri te in to buffer
0011 1 1 0 1 1 1 0 address 15 of h ours
01 00 1 1 a 1 0 1 a write into buffer
0 101 1 a 1 1 1 1 a address 10s of m inutes
0110 1 a 1 1 0 1 0 write in to buffer

0"1 0 0 1 0 1 1 0 address 15 of hours
1000 0 0 1 0 0 1 0 wri t e into buff er
1001 1 1 1 0 1 0 0 send first d igit 11Os o f h ours}
101 0 1 1 0 1 1 1 0 clear BCD-to-Morse convert er
l Ol l 1 1 0 1 1 0 0 send second d igit (1 5 of hours)
11 00 1 0 1 1 1 1 0 clea r BCD-to-Morse convert er
1101 1 0 1 1 1 0 0 send third digit (1 Os of minutes)
111 0 0 0 1 a 1 1 0 clea r BCD·to-M orse converter
1 111 0 0 1 0 1 0 0 send fourth d igit lminutes)

changes.

Clock Chip and Display

The featur e s of the
MM 5318 clock chip have al
ready been described. U11, a
7407 high voltage open col
lector buffer, acts as an inte r
face between the TTL and
MaS logic levels for the clock
chip Dx, Dv and Dz lines.
U12, a 74 157 quad 2-to-1
MUX, acts as a 4 PDT lo gic
switc h and causes the bina ry
code applied to the MM 531 8
digi t select lines to co me
from either U14 (wh ich caus
es the d isplay to mult iplex)
or from the state mac hine
ROM. The 74157 is also con
trolled by the state machi ne
ROM. R1 -R8 are voltage divi
ders and convert the MOS
levels out of the clock chip to
TT L leve ls. T r an sistors
Q1-Q1 3 and associated resist
ors are used to interface the
com mon-cathode LED dis
play to the clock chip . Pin 19
of the cl ock chip is the 50/60
Hz input . For 60 Hz inpu t ,
ground pin 14, for 50 Hz,

~ 00'0

Fig. 6.
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Fig. 5. Control ROM program.

leave it open. If you choose
to use a crystal timebasc in
stead of stealing the 60 Hz
fro m the power line, the
1N914 an d RC network at
pin 19 may be eliminated.
The tlmebase I used was pur
chased fro m S. D. Sales and
assembled according to their
instructions. It was cheaper
to buy the t imebase from
S. D. Sales tha n to build my
own. Sl·S3 are push-bu tton
switches which are used to set
the time.

The Buffer Memory

U4, a 74170 4 X. 4 register
file, is used as the buffer
memory for the t ime. The
il me of day output fro m the
clock chip (in~) is written
into and read from the buffer
memory under direct control
of the sta te machine ROM.

OCfi·to-Morse Converter

The ou tput of the buffer
memory is connected to the
address lines of U5, the 8223
code conversion ROM. This
ROM converts nLr:i to an
intermediate code in which a
o represents a dit and a 1 a
dah . The contents of the code
conversion ROM are shown in
Fig. 7 . Note that the ROM
will convert a blanked first
digit (which occurs when the
clock chip is in the twelve
hour mode) to a Morse co de
O. Say, for example, that a
"7" (1000 - remember , the

BCD is inverted) is input to
the ROM. 00011 will appear
on the ROM output lines .
With reference to the schema
tic and the t iming diagram
(FI g. 8), when the state mach
ine brings RENABL low, U7,
a 7493 counter, is en abled,
and the 741 51 MUX IU6)
passes the least-significant bit
of the ROM output (a "1" in
this case], US , a dual J-K
flip-flop, and NAND gate
Ul0 make up a variation of
the well -known TO kever.
The "1" on the MUX output
causes the TO kever to send a
dah . U7 clocks on the falli ng
edge of the dah causing the
MUX to select the next most
significant bi t of the ROM
output. After the five bit
ROM output has been
scanned and sen t, the MUX
selects input lines 5, 6 and 7,
which are hardwired to logic
"0". This will cause th ree
addi tional dits to be sent. U9,
a 7400 , blanks these dlt s and
they form th e space between
num erals. After five code ele
ments and a space have been
sent, ou tput NCODN goes
low, signalling to the state
mach ine that a complete
Morse code numeral, includ
ing space, has been sent. The
state machine may then bring
RENABL high to reset the
con verter, present new BLD
data (by changi ng the buffer
memory address), and bring
RENABL low to repea t the

sequence.
In summary then , if sen

data is presented to the
BCD·to-Morse converter in
put and RENABL is taken
low, the BCD-to·Morse con
verter will generate the se
quence of dits and dahs cor
responding to the inputted
data, a three dit space, and
then signal that is is finished
by taking NCOON low.

The ASM Chart

Fig. 9 shows the ASM
chart fo r the Morse code
clock. It shows all the states,
the outputs issued in each
state, and the inputs required
to advance to the next sta te.
If no inpu t condi t ion is
shown in a given state , it is
assumed that the machin e ad
vances to the next sequentia l
state on the next positive
transition of the system
clock. A table of the state
mac hine inpu ts and o utputs is
shown in Fig. 10 .

Power Supply

The power supply for the
Morse code clock is shown in
Fig. 11. A 12.6 volt 1.2
Ampere transformer (from
Radio Shack) is used in a full
wave bridge to provide 12
volts for th e display and the
clock chip. An LM309K regu
lator (mounted on a heat
sink) provides a regulated 5
vol ts for the TTL logic. Dl
odes D1 and D2 are used to
automatically switch in a
nicad pack if the power fa ils.
Note that the nicads will re
verse-bias 01, turning off the
display when the power fails
to conserve current. R1 is
used to tr ickle charge the
nicads and should be selected
to provide the required charg
ing current.

Construction Notes

The cloc k was built on a
wire-wrap prototyping board.
I like this method of con
struction because it allo ws me
to tes t the circuit as I build
and also allows for easy modi
fication (and correction of
rnistakesl]. The wire-wrap
board was mou nted in a 9" x
11 " x 2" chassis along with
the power supply and time



D igi1 ROM Address ROM Con1ents ~"'o...,--C&.o

0 1111 11111 .,-
1 111 0 t cooo r-t-

2 1101 11100 74." Y =3 1100 11000
4 ••10 11 10000 . ''''3
5 1010 00000 ••• ,N •
6 1001 00001
7 1000 00011 ."
6 0111 00111 .'.. ,

t J'4'00I9 0110 01111 ,.-
blank ooסס 111 11 e N OU T --n ~.,-- •••cu

Fig. 7. Code conversion ROM contents.
..coo .. •--_ 0 oo.xc

sending cycle and may be
used to hold the repeater
transmitter o n.

CWOUTL is the act ive-low
CW output from the clock . It
may be used to dr ive an audio
osci llator as shown in Fig. 12
if none is avail able in th e
repeater.

Push-button switches 51
and 52 cause the cloc k to
advance one hour per second
and o ne minute per second
respec tively . 53 will stop the
clock for synchronization to
the exact seco nd with WWV
or CHU.

When the clock is fi rst
powered up it may begin
sending the t ime. It will cycle
once and then stop. Also, all
th e digits in the d isplay may
not be illuminated. Merely
advance the clock with 51
and 52 until all the digits
light up. It is a good idea to
cycle the clock through all 24
hours when first powering it
up, since it is possible for it
to count up to 30 hou rs the

S1a1e Machine Signals

select c lock d igit and buffer memory address

w hen low, w r i1es t ime Intc buffer

w hen low, reads ti me from buffer and sends it in Morse

goes low t o start t ime send ing sequence

goes low to indicate that a ccen otet e numeral and space
h ave been sent in ON

IBlT SEL3H
IBlTSEL2H
I BlTSEL1H
IBITS ELOH

OUTPUTS

Interfacing th e Cl ock and
Repeater

All intercon nections be
tween the clock and th e re
peater control lo gic are ac
t ive-l ow. This allows the
clock to be removed from th e
repeater without affect ing th e
repeater logic.

Grounding input NSTRT
will start the t ime sendi ng
cycle. NSTRT shoul d return
to 5 volts before the clock is
fi nished sending the time or
else it will repeat. In our
repeater NST RT comes fro m
the touchtoneT M decoder
output. The clock is activated
by a si ngle touc hto ne digit .

Outpu t IMU X ENAB H
goes lo w during th e t ime

Fig. 8. BCD-Morse conver ter timing diagram.

system clock circu it deter
mines the system clock fre
quency and ultimately th e
CW speed . If a cheap ceramic
capaci tor is used here th e CW
speed will change as the cloc k
heats up. I used a sealed
mylar un it.

IMUNENA BH whe n h igh , causes LE D d isplay to mult iplex, when low
causes clock d ill ;1 t o be selected by IBITS EL O-IB ITSEL3

IRENABL

IWE NA BL

INPUTS

NSTRI

NCODN

...,.
"'4"

..,.,..~"

them with care . Do not re
move them fro m their pro
tect ive packaging unt il ready
to install them. Do not insert
or remove th em fro m the
circuit with the power on. ' If
you choose to solde r these
chips in, ground the tip of
your so ldering iron .

The programmi ng proced
ure for th e Stgnetlcs 8223
ROMs has been described
many times befo re and will
not be repeated here. The
references at the end of the
article should be consulted
for the proper procedure .

Vee was bypassed to
ground with 0.01 uFd 50 volt
ceram ic capacitors at the rate
of one capacitor for every
three ICs_ Do not omit the
0 .1 uFd capacitor from pin 6
o f U8 to ground. It performs
a power-on reset for the flip
flop. Th e capacitor in the
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sett ing button s. The six digit
LED display was mounted on
th e front panel of th e re
peater in an IEE six readout
moun t ing bezel which was
purchased from Tr i-Te k. This
bezel makes a very profes
sional looking and reasonably
inexpensive display. The LE D
d isplay is connected to the
clock with a 14 wire ribbon
cable.

The clock tends to run
quite warm (especially the
ROMs and the Buffer Mem
ory) so I punched six 1"
holes around the perimeter of
the chassis. The holes were
cov e re d w i th perfora ted
aluminum to complete the
shielding o f the clock.

The clock ch ip and th e
ch ip in the crystal timebase
are MOS devices and as such
are suscept ible to damage
from stat ic discharge. Hand le

Fig. 9. Morse clock ASM chart. Fig. 10.
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Fig. 12. A udio oscillator.

first time through .

Changi ng the CW Speed

The speed of the CW out
put is determined by the fre
quency of CK80, the input to
the BCD-ta-Morse converter.
The output speed is equal to
1.2 times CK80, in wpm.
CK80 in my clock is 940/80,
or 11 .75 Hz. The output
speed is then 1.2 x 11.75, or
14.1 wpm.

CK80 may be varied by
changing the value of the 0.1
u F capacitor in the syste m
clock. This is not really a
good idea, since the system
clock is also used to multi
plex the seven segmen t dis
play, wh ich will flicker if the

mu ltiplex frequen cy is too
low. A better way to alter the
CW speed is to change the
division ratio of U15. Say, for
example, that an output of
10 wpm is needed . CK80
must therefore be 10/1.2, or
8.33 Hz. This requires a divl
sia n rati o in U15 of 94/8.33,
of 11.28. If U1 5 is set to
divide by 12 (by connecting
pin 2 to pin 8 instead of pin
9), the output speed will be
9.4 wpm. The CW output
speed may be varied from 9.4
wpm to over 100 wpm by
merely changing the division
ratio o f U1 5.

Getti ng the Parts

At the time of writing,

nearly all of the parts for the
Morse code clock were avail
able from James Electronics.
I bought the HP 5082-7740
common cathode seven seg
men t LED readouts and the
crystal tlmebase from S. O.
Sales. The chassis and other
odds and ends were o btained
locally.

Thanks to the ASM design,
the Morse code cloc k worked
immediately when powered
up. It has been in operation
at the WRl ADR 60/00 re
peater in South Dartmou th
MA for about six months
without any problems. My
thanks to Kl lB R and the rest
of the crew at SEMA RA for
their cooperation an d sup-

port. I will be glad to corres
pond about the Morse code
clock or ASM design. An
SASE would be apprccia
ted. •
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Hunting Noise

su bstitut e that has been
proven .

Some time ago man-made
interference was tearing up
co mmu nications across a
wide spectru m, seriously u p
sett ing some mili tary opera
t ions. Engineers tr ied to solve
thi s with a spect rum analyzer
and failed. As hams, a friend
and myself were asked if we

John P. Dieringer W6R VP
9010 Rarnsgate Avenue
Los Angeles CA 90045

N o ise externa l to re
ceiving equipment can

sometimes be difficult to pin
point. A spectrum analyzer
is beyond the reach of most
amateurs. Here is a cheap
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- - with a grid dipper

could solve this. A little
thought as to why the engi
neers failed led us to the
conclusion that their equip
ment was too sophisticated. I
devised the idea of using my
Heathkit grid dipper and a
scope. The scope was hooked
to the interna l dipper diode
and grou nd. At 2 MHz there
was plenty of grass whe n the

dipper coil was placed near
any build ing wiring. Reducing
the scope sensitivity, the grass
was barely not iceab le. We
probed arou nd. It didn't take
long to locate a relay used for
a ir craft obstruction lights
t hat was defective, with
pitted chattering contacts.

An y ba ttery operated
dipper can be used . It can be
hooked up to the audio
sect ion o f a battery operated
portab le radio for use away
from the shack. Ma ke sure
the dipper switch is in the
diode position, so it is being
used as a field st rength meter.
To hook the dipper up, solder
o ne wire to the output side of
the d ipper diode and the
o ther wire to ground . These
wires go eit her to the scope
vertical input or, in the case
o f a rad io, to the volume
contro l. Do not wire to the
vol ume control center tap.

Tuning the dipper to
harmonics, hunting parasitics,
or debugging a transmitter is
easy, too, since the scope
gives an excellent visual dis
play . •
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Edgecom 'nc. proudly announces a to tally new concep t in amateur radio: SYSTEM 3000, a computerized
two-meter transceiver that provides you with operational flexibility found in no other transceiver. Some of the
extraordinary features of SYSTEM 3000 are:

• TEN FRONT-PANEl·PROGRAMABLE PRIORITY CHANNELS for storage of fre
quency , t ransmitter offset. and tone encoder/decode r mode/f requency .

• BUILT-IN SCANNER for automatic t un ing in use r-selected one or fou r MHz bands.
Scan speed 2.5 sec/M Hz, adjustable pause.

• PRIORITY CHANNEL SILENT MONITOR so you can operate on one frequency whi le
monitoring another.

• TWO FREQUENCY TONE ENCODERIDECODER provides two selectable, fully
adjustable, su baudible tones for t ransmit andlor tone-cooed squelch .

• ANY TRANSMITTER OFFSET without add it ional crystals.
• AUDIOIVISUAL ALARM to let you know when the moni tored priority channel is

occupied or when tone-coded squelch is activated.
• ADVANCED PLL SYNTHESIZER covers 144.000 - 147.9 95 MHz with full

push-button tuning.
• SUPERIOR RECEIVER wit h sensitivity , selectivity and intermodu lat ion ch arac teristics

that are more like milita ry th an amateur.
• POWER OUTPUT ADJUSTABLE TO 25 WATTS.
• EXTRAORDINARY WARRANTY. Every SYSTEM 3000 is warranted to be f ree from

defects for two full years , and it is American made so servicing is no problem.
• SMALL SIZE. Designed for mobi le and f ixed operation , SYSTEM 3000 is on ly 5.3

inches wide. 2.6 inches high and 11 inches deep.
• VERY COMPETITIVELY PRICED. Introduct ory price is only $499.

For more details on these and the other fine fea tures of S YSTEM 3000, see one at selected dealers or
write to us for a brochure.

Edgecom Inc. 2909 O REGON CT.-A3
TORRANCE CA 90503
(2131 533.()433
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W. J. Prudhomme WB5DEP
J405 Richl.md Ave.
Metarie LA 70001

- - practical techniques

CMOS Oscillators

for a 15 volt power supply,
the input noise transient
would have to exceed 4.5
volts for it to affect the out
put. This feature provides for
very stable rnonostable multi
vibrator circuits where the
CMOS device is used as a
one shot t ri gger source.

2. Low Power Require
ments: Almost everyone is
now familiar with the low
power consumption of CMOS
devices. Thi s feature is one of
the primary considerations
for using CMOS devices in
digital watch circuits.

The CMOS fami ly exhibi ts
low power consum ption due
to the way the output t ransi s
to rs are connected - in series,
so that power is consumed
only during rransistion states.
All CMOS devices incorporate
at least two MaS transistors
in series - one p-channel and
one n-channel. Consequen tly ,
only one transistor is turned
o n at a ti me and there is no
direct path for current to
fl ow. The only exception to
this rule is during transition
states, and then onl y for very
short time periods. Fig. 2 is a
diagram showi ng the output
transistors.

Note that as the frequency
of the oscil lato r circuit is
increased, the conduction
t imes also increase , so that
power consumption is di
rectl y proportional to the
operating frequency. Typical
quiescent dissipation for an
inverter, however, is less than
300 uW per package for a 10
volt supply (C0 4009A).

3. Wide Range of Power
Supply Voltage: Anothe r fea-
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families. Some o f these
advantages may be sum
marized in th e fo llowing:

1. High Noise Immunity ;
To understand this charac
te ristic, it wi ll be necessary to
refer to the transfer charac
teristic curve for a typical
CMOS IC inverter. Fig. 1
shows this transfer character
istic, which is the relationsh ip
between the input and output
voltages. Note that the out
put voltage is affected by a
change in th e input vol tage
on ly at the transfe r point.
The steepness of this curve
also indicates that as the
transfer point is reached,
there is an abrupt change or a
" toggli ng" o f the o utput.

Usually, the transition
vol tage is specified to occur
between 30% and 70% of the
power supply voltage. Thus,

Fig. 2. Typical CMOS inverter stage (simplified). Except for
short periods during switching of states, only one output
transistor is on at a time. This results in extremely low power
consumption.

to +15 volts). These two fea
tures make CMOS devices
ideal for compact, low power,
portable equipment capable
of opera t ing from a variety of
power sources.

This article, then, is an
attempt to provide basic
application information on
CMOS oscilla tor circuits as
well as providing an overview
of basic CMOS features and
characteristics. As you will
sec, they are very versatile
devices that arc easy to use
once you become accustomed
to their pecul iari ties.

CMOS integrated logic
circuits offer several distinct
advantages over o ther logic
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O ver the past few years,
man y articles have

appeared in various elec
tro nics magazines deal ing
wit h the subject of oscillators
and their applications. Of
these articles, the majority
have dealt primaril y with
transistor and TTL circuits.

While these de vices have
performed exceedingly well
in man y applications, there
are other devices availab le
that may be more suitable for
cer t a i n applications. For
exa m ple, C MOS dev ices
perform well in low power
circuits and can operate satis
factoril y from a wide range of
supply voltages (t ypicall y +3

Fig. 1. Transfer characteristics for a typical CMOS inverter at
5\1, IOV, and 15V.
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level to the power supply
voltage, causing the ou tput of
IC2 to switch from the power
supply voltage to zero. When
th is occurs, ca pacitor C
begins to charge. This con
t inues unti l the voltage at
point A bu il ds to the t ransfer
poin t. When this occu rs, the
output of ICl switches to
zero volts. causing the IC2
output to switc h to the posl
tivc supply voltage. At th is
point, the cycle is ready to
begin again.

The frequency of the
square wave o ut put wi ll be
dependent on the values
chosen for R and C. Al so, to
li mit current at th e input gate
of IC1, the rule of th umb is
that Rs should be approxi
matel y twice thc value of
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built-i n diode protect ion cir
cuit to d amp large input volt
ages and preven t the gate
from being dest royed. To
min imize the effec t of th is
input circuit o n stabili ty, a
resistor (Rs) is con nected
fro m t he timing circuit to t he
input of the fi rs t inverter.
This, in effect , li mits the
current to the input gate.

In operation, the input of
the first inverter is clamped at
approximately Vdd or Vss,
whichever is approp riate. At
any part icular instant , ca paci
tor C will be chargi ng o r
discharging through resistor
R. When the capacitor is
d ischargin g, the voltage
decays at po int A until trans
fer occurs for inverter 1 and
its ou tput switches from rero

Fig. 4. Mon ostable mutttvtbrator circuits for negative-going
inpu t p ulses. (0) CD4047. (b) CD4069 (hex inverter).

Fig. 5. Monostable multivibrator circuits for positive-going
inpu t pulses. (0) CD4047. (b) CD400J two-input Quod gate.

circ uits. The h igh input
impedance makes it possible
to ob tain large t ime constants
without the use of large
capacito rs. This means that
CMOS devices can provide
cost and size reductions in
most multi vibrator circuits.

Before we get into some
actual rnultivibrator applica
tions, a word of caution is in
order. Si nce an inverter func
tioning as an osci llator oper
ates a consi derable amount of
time in the linear regi on of its
transfer curve, so me CMOS
devices cannot withstand the
high power dissipation. These
devices include the C04009A
and C0401OA. Instead of
u sing these devices, the
C04049 and CD4050 would
make a better choice.

Astab le Multivibrator Circuits

An astable mult ivibrator is
basically an osci llator that
generates a sq uare wave out
put at a specific frequency.
The frequency of the square
wave may be determi ned by
an RC circuit, crystal, or
analog voltage.

As ta ble multi vibra tors
may be const ructed from a
basic inverter IC or from
NAND o r NOR gates con
nected as inverters. Fig. 3
shows three basic types o f
astable RC mult ivibrators.

All CMOS gates have a

1° 1
'" ". l)UrO'\n

""""lvss • ""J~
c

,
UIOPT'OtOALI ~

Fig. 3. Three typical CMOS astable multivibrotor circuits. (0)
CMOS inverter astable mutttvtbrator. ICl, le2 = 1/6 CD4069.
(b) CMOS NAND astable multivibrator. ICI, l e2 = CD401'.
(c) CMOS NOR astable mullivibrator. ICt , le2 = CD4001 .

• • •e x pensive ce rarmc ve rsion
(suffix AF or SF) will oper
ate over a temperatu re range
of _55°C to +125°C.

5. High Input Impedance :
The input gates of all CMOS
devices have impedances on
the order of 10 12 Oh ms. Th is
resu lts in extremely low input
current requirements (typi
cally ± 10 pAl and con
sequently very little loading
on the inpu t circu it. Another
advantage resu lting fro m th is
high input impedance is di
rectly applicab le to oscillator

B

ture that is unique to CMOS
devices is th e wi de range of
su pply voltages over which
they will perform sat isfac
toril y. Typically, most manu
facturers guarantee operation
over a range of 3 volts to 15
volts. However, some versio ns
will operate up to 18 volts.
With this fea ture, it 's not
necessary to design well-regu
lated power supplies and, in
most cases, batteries work
just fine. Also, the voltage
range makes CMOS devices
ideal for automotive or
mobi le applications.

4. Wide Temperature
Range: The usual package
most hams or hobbyists will
be working with is the dual
in-line plastic package (suffix
AE or BE). This unit is suit
able for a temperature range

o 0
o f -40 C to +85 C. The more
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VOOI_1 input cu rrent a t the gate. ing the value of capaci tor C.

Frequency Multipliers

In this application, CMOS
devices ma y be used to bu ild
circuits that generate output
signals having a frequency
equal to a mult iple of the
inpu t signal freq uency.

An example of a multiply
by-two circuit is shown in
Fig. 10. It 's also possible to

Phase locked Loops

Using th e VCO discussed
above as the basic circ uit, it's
possible to buil d a phase
locked loop (PLl) using
CMOS devices. Suppose we
could compare the output
frequency of a VCO to a
reference frequency and
develop an error voltage with
a magnit ude proportional to
the frequency deviation. If
this error voltage was fed
back to the input of the
VCO, its output frequency
could be corrected back to
the re ference frequency. In so
doing, t he two circuits wo uld
loc k in phase at the reference
frequency.

It is interesting to note
that the C MOS famil y of
devices has a phase locked
loop element wh ich is un ique
to the CMOS fam ily - there
is no TTL equivalent. This
device is the C04046 and a
ty pical PLL circuit is shown
in Fig. 9 .

In this circuit , t he mini
mum out p ut f re qu ency
occurs when the input con
trol voltage is at zero. When
the input control voltage is at
t he power supply level, the
output frequency is at a
maxi mum.

Voltage Controlled Oscil 
lators

Previously, we discussed a
t ype of oscillator whose
frequ ency was determ ined by
a fixed RC circuit. By chang
ing the value of R (or C) , t he
frequency of the oscillator
will be varied propor
tion at ely.

A voltage controlled oscil
la tor is merel y a standard RC
astable mu lt ivib ra tor in wh ich
the value of the resistor R is
varied by a control voltage.
Just how this is accomplished
is illustrated in Fig. 8. " R"
has been replaced by a semi
conductor device wh ose resis
tance varies from 1k to 10k.
These limi ts are determined
by a parallel combination of
Rl (lOk) and the resistance
of an n-channel device wh ich
varies from 1k (von" sta te) to
109 Ohms ("off" state). The
center freq uency of the VCO
may be determined by vary-

CMOS Crystal Oscillators

CMOS devices make excel 
lent and stable oscillators
when a cr ystal is used as the
frequency dete rmini ng ele
ment. Fig. 7 shows several
circui ts for CMOS crystal
osc illators using a variety of
devices.

Generally , c rystal oscil
lat ors using CMOS devices
operate in the frequency
range of 10 kH z up to a top
limit around 10 MHz. For
lower clock rates, the basic
osci llator stage is connected
to d ivider ci rcuits unt il the
co rrec t clocking ra te IS

achieved .

A

O<ITPUT

circu it operates with a single
RC time constant. When a
positive-goi ng input pulse is
applied to the input at 1, it
causes the o ut put of ICla to
go to ground potential (zero
volts). Th is in effect grounds
t he input o f IC1b until
ca pacitor C charges up to the
transfe r level. During this
timin g period , t he output of
ICl b is at V+. When point 3
reaches the transfer level, t he
output of IC1 b switches to
ze ro, ca using the input of
IC1a to become ze ro . Assum
ing there is no input signal on
the ot her input, t he o ut put of
ICla swi tches to V+ and the
circuit is rea dy to be t ri ggered
again. It is im portant to note
t hat t h is ci rc uit , once
tri gger ed , is immune to fur
ther t riggering (or nois e ) until
the timi ng cycle is co mple te
and the circuit is reset.

If the power source (V+) is
greater than +5 volts, you
may want to incl ude a series
resistor a t IC1 b to limit the
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Monostab le Multivibrator
Circ uits

A m o n ostable multivi
brator is a logic circuit that
generates, upon com mand, a
single outpu t pu lse of set
duration. It is co mmonly
referred to as a " one-sho t"
multivib ra tor. There arc
monostable circuits t hat arc
triggered by a negative-goi ng
input pulse (Fi g. 4) , as well as
circu its t hat are t riggered by a
posit ive-going pulse (Fig. 5).
Both o f these circuits may
not be retriggercd until they
retu rn to steady state condi
tions. Hence, they are often
used to debounce mechanical
switches in a variety of appli
cations.

T o u nders ta n d how
mo nost a b le multivibrators
function, refer to the circuit
shown in Fig. 6. This diagram
shows two NO R gates from a
quad CD4001 connected in
series. Thi s bas ic o ne-shot

resistor R.

Fig. 6. Basic one-shot multivibrotor circuit using two NOR
gates. ICl a and leTb = J.? CD4001.

Fig. 7. CMOS crystal oscillators. (a) MC14007 or CD4007. Pin
7 - Vss. Pin 14 - Vdd. Note : Pins 5 and 1 must be connec ted
together for proper operation. (b) CD400/. (c) CD404 9.
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Fig. 8. CMOS vottoqe controlled oscillator. (a) & sic diagram,
CD4007. (b) Practical circuit.
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Fig. 9. CD4046 CMOS phose locked loop (PLL). For 1 kHz:
Rl - 1 meg; R2 - ()(); Cl - 0.01 uFo
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troni cs Sourceboo k" conta ins
a handy index of indust ry
applicatio n notes and publica
ti on s rela ting to CM OS
devices. It 's available for
$3.75 post paid from Tech ni
cal Publicat ions, 1405 Ri ch
la nd Ave ., Metairie, LA
70001.

I would be interested in
hearing from readers who
have unique applications for
CMOS devices as described in
this art icle. If there is enough
response, th ere may be a fol
low-up article about CMOS
devices 10 ot her applica
tio ns. -

Fig. 10. CMOS multiply-by-two circuit.
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of information available to
you for furthe r investigation
of CMOS devices. The follo w
ing publications will provide
you wi th a wi de range of
re f e r e n c e infor mation :
" Understanding CMOS Inte
gra ted Circuits," R. Melen &
H. Gar land, (H.W. Sams);
"COS/MOS Integrated Cir
cuits," RCA Solid Sta te;
" MOS /CCO Data Book ,"
Fa i rchild Semiconductor ;
" CMOS Integrated Circuits,"
Na t iona l Se mico nductor;
"Me M OS H a n d b o o k , "
Motorola.

In add ition, the "Elec-
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Addi tional Informat ion

There are several sources

gate when the inpu t signal
goes negative.

As wi th any two-inpu t
NAN D gate, a negative pulse
o n either input gate causes
the output to become posi
tive. Hence, the output fre
quency will be twice the
input freq uency.
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build m ore sophist icated
multipl y-by-n circu its by
using a PLL and a dlvide-bv-n
in the feedback circui t.

In the mu ltiply-by-two cir
cuit, two RC circuits are used
with an inverter to produce
negative pu lses on o ne input
of the NAND gate when the
input goes positive. A second
negative pulse occurs at the
input of the other NAND

A Dial for the FM-DX
Stanley P. Sears W2PQ G
J88 Concord Dr.
Paramus NJ 07652

- - in case the LEDs fail

R eaders of 73 may be
interes ted in a modifi

cation performed on my
FM -D X. Recently I had o ne
of the LEOs in the d igital
dis play go out on me,
present ing the problem of
guessing how to dial up fre
quencies.

Wh ile waumg for a new
LED to arrive, I solved the
guessing game by installing
indexed knobs on t he three
selector switches. As the
picture shows, with no LED
display , it is now possible to
d ial up a freq ue ncy using
only the knobs. This also
helps whe n operati ng in

direct sunlight.
The knobs used were

obtained at Radio Shack
(Cat. No . 274-413) and are
numbered 0-9, exac t ly as
needed for th is applic at io n.
The d iameter of these knobs
was too large, ho wever, and
requ ired removal of approx
ima tely 1/8 " from the o ut
side edge. A litt le careful
mac hining wit h a drill press
and file corrected this prob
lem.

Ca talo g; sho w othe r knobs
available in sma ller di ameters
which wou ld be more suit
able, bu t I had to act in has te
for the immed iate emer
gency. -
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- - convent ional TV as SSTV monitor

Ralph E . Tagg<l rt WB8DQT
602 S. Jeffenon S t.
Maron Ml 48854

Scan Converter Details

where the screen is actual ly
being scanned, but fades
rather rapidly, result ing in a
pronounced "window shade"
effect as the pictu re is
scanned from top to bottom.
Another distu rbin g feat ure is
that the phosphor is yellow,
resulti ng in black and yellow
image s ra ther than the
fa miliar black and white of
monochrome TV.

Slow scan experimen ters
have long recognized that a
conventional TV set repre
sents a very effective display
system if there were some
means available to convert
the slow scan image into a
con ve ntio nal TV pict ure. Th is
conversion process is known
as scan conversion. In theory,

• •scan conversion requires some
means of storing the in
coming SSTV picture and
then repeatedl y reading o ut
the stored video information
at scanning rates compatible
with conve ntional television
dis play. T he twq most
promising approaches to thi s
problem to dale have been
analog scan conversion and
digital scan conversion, and
amate urs have pioneered in
the development of each . The
analog process involves the
storage of the pict ure by
means of a vi dico n-li ke tube
with a special silicon target.
The pictu re is painted elec
tronically on the target by
scanning at the SSTV rates
and, once it is impressed on
the tar ge t of the tu be, it is
retained for a considerable
period . The charge di st ri bu
tion resulting from the SSTV
image is then scanned re
peatedl y at fast scan rates to
prod uce a conve nt ional TV
vi deo signal. The fi rst SSTV
analog scan converter was
produced by W9NTP and
displayed at Dayton several
years ago. W2DD and a
num ber of other amateurs
s uccessfully experimented
with mod ificat ion s of com
mercial analog scan con
verters with some success,
and Robot Research of San
Diego eventually introduced
t heir Model 300 analog scan
converter. This was an effec
tive unit that cou ld not only

arises when a convert sees his
first SSTV demonstrati on. In
order to view a picture that
requires 8 seconds for trans
m iss ion , a co nventional
mo nitor must employ a
cathode ray tube with a long
persistence phosphor, usually
a P7 CRT. The long persis
tence component of thi s
phosphor is no t very bright
and the pictu res can only be
vie we d effectively under
subdued light , hardly the con
dit ions that exist for most
dem on str ation s . Th e
phosphor is quite bright

extended frame time, coupled
with the modest number of
scanning lines, results in a
picture format that is com
pat ible with voice bandw idth
signals and thus can be trans
mitted on the high frequency
bands usin g normal SSB
phone equipment. At first
glance one might assume that
the 128 line pictu re with its
limited resolution might be a
problem , but most amateurs
on seeing a pho tograph of an
SSTV image are q uite im
pressed by the quality of the
pictures. The real problem

Robot 400

Fig. 1. The Robot Model 400 digital scan converter and the Sony TV·770 which has been
modi fied to serve as Q video monitor. A set of this size is ideal for viewing at the distances
encountered in most installations. The 400 is very compact and generates essentially no heat,
allowing it to be placed anywaere that is convenient.

I f yo u ask experienced
SSTV operators what the

major barrier to widespread
acceptance of slow scan tele
vision might be, yo u will
almost always get t he same
answer - the display system !
Ma s t a rnatcurs are no w
fa mi liar with the maj or
aspects of the slo w scan
system first develo ped by
Copthorne MacDonald in the
late 1950s. SSTV involves t he
transmission of a 128 line
picture which is transmitted
over a period of approxi
ma te ly 8 seconds. This
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Fig. 2. Internal view of the Model 400 with the top co ver removed. Virtually all of the active
circuitry is confined to the single large plug-in circuit board. The 16 large ICs in the lower right
are the 4 K RAM chips that comp rise the main memory . All of those o ther little packages are
required to address the memory , perform A ID and D/A con versions, and process both SSTV
and fast scan video. Cabinet space below the circuit board is devoted to power supply
com ponen ts. Controls are mounted on the front panel with I /O jacks on the rear panel. The
controls and jacks have few discrete components associated with them, and those which are
present are used mostly for rf bypassing, resulting in excellen t resistance to RFI. Note that
sockets are employed for all ICs, easing any problems with servicing and making it relatively
easy to experiment with the unit.

provide fast scan display of
an SSTV picture, but it was
also capable of storing a
si ngle frame fro m a fast scan
closed circuit TV (CeTV)
camera that cou ld then be
transmitted in the SSTV fo r
mat. There were several major
restraints to both amateur
and co mmercia l efforts in t he
analog a rea. The first was
cost, due almost enti rely to
the expense of the special
storage tube. Secondly, be
cause such converters are
analog devices, the scan con
verters had a great many
inte ract ing level controls that
took some practice to use
effectively. Finally, t he image
storage in the tube is not
perfect, and the image begins
to fade after 10-20 minutes
of di splay. Although the
retent ion factor is not impor
tant in some applications, it
docs limit the device.

The other alternative
d igital scan conversion
appeared to offer the great est
long-term promis e, but
development was impeded by
t he sheer complexi ty of
the circui try required . One of
the major pro blems was the
sheer size of the d igital
memory. A 128 line SSTV
picture consists of 128 x 128
pi cture ele ments or pixels - a
grand tota l of 16,384. The
soli d state memory (i n the
form of shift registers or later
RAM ) would have to have a
capacity of at least 16 ,384
bits to store an SSTV pictu re
without loss of resolut ion.
Digital storage, however, is in
the form of low or high data
bits so that even a 16K bit
memory coul d only store a
picture of either white or
black pixels with no inter
med iate gray scale values!
Stor ing gray scale values reo
quires st ill more memory.
Too few gray scale shades and
the picture will have a crude
paint by numbers appearance
known as video con toartnq.
Video contour ing is essen
t ially unnoticeable on a stan
dard TV display if 32 gray
shades are employed, but the
memory requ irements are
e xc essive. 16 gray scale

shades (requiring four bi ts of
memory for coding for each
pixel ) appears to be the best
co m p ro mis e between
memory size and picture
fidelity. The memory must
therefore consist o f 16,384 x
4 bits - a to tal of 65,536
bits. If the memory is in the
form of 1024 bit shift
regi sters, as it is in most
current amateur designs, a
total of 64 shift regi ster chips
are required for the main
memory alone. To this must
be added the SSTV signal
processin g circuits, analog to
digital conversion (AID) to
convert the analog video to a
digital format, slow scan
clocks, clocks to circulate the
ma in memory, fast scan
clocks and sync circ uits, the
PIA converters to convert the
digital video back to analog
for m, and fi nally a series of
input and output line buffers
(more memory) to clock the
video in and o ut of the main
memory. Needless to say. a
d igi tal scan converte r is a
complex project. Beginning
just a few years ago, the
design and building efforts of
W0LMD , W9NT P, and

WB9L VI produced working
scan converters that were
d isp layed at the annual
D a yt on ex t rav a ga nz a.
Anyone who viewed t he
clear, no n-fadi ng, black and
white images displa yed by
these uni ts could not help but
realize that di gital scan co n
version of SSTV pictures was
the wave of the future. Other
amateurs wor ked up PC
bo a rd layout s for such
projects, the LVI uni t was
described in osr: and,
despite the complexity of
undertaking such pro jects,
the home brew SSTV exhibit
at Dayton last spring con
s isted almost entirely of
digital scan conversion units.
What was needed to bring
such technology from the
experimente rs to the average
ham shac k W<!S the introduc
tion of comparable commer
ci al equipment. Robot
Research, true to its position
as a pioneer in the area of
commercial SSTV equ ipment,
has done just that with the
recent in tro ductio n of the ir
Model 400 digital scan con
verter. One of the ear ly
model 4005 was o btained to

perform an eval uation of the
uni t 's poten tial, and what
follows is the result of that
evaluation.

The Model 400, in con
junction with a closed circuit
TV monitor or , in some cases,
a mod ified TV set , and a
standard CCTV camera, will
perform virtually all of the
operations requ ired for work
ing two-way slow scan TV.
On the display side, it will
take 'an SSTV signal from any
source - the receiver, ta pe
re corder, SSTV camera,
fl ying spo t scanner, or key
board - and display the
picture on a TV moni tor.
With the flick of a switch you
can have each new picture
replace the previous one, bit
by bit as it comes in, or yo u
can freeze the picture in
memory and vie w it as long as
power is applied to the scan
converter. Recordings of
incoming SSTV pictures can
be made direc tly from the
source or from the digital
information stored in t he
memory. A ve ry hand y
feature of the 400 is its
abili ty to provide "instant
replay " of pictures received
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over the air. If a received
pict ure is hel d in memo ry,
you can transmit from the
memory and thus show the
station at the o ther end what
a representative frame looked
like at your end. Th is is
p art i cul arl y u seful In
cri t iqu ing pictures as it ts
possible to show t he ot he r
operator tha t contrast, light
ing. composition, o r some
o t her factor requires improve
mcnt.

The 400 also functions in
ge nerati ng SSTV pict ures
fro m a fast scan CCTV
camera or ot her vi deo so urce.
A single fra me of fast scan
video can be "snat ched" and
store d in the 400 's memory
and read o ut in the SSTV
format for transmission andl
or recording. Frame snatch
can be initiated manually a t
any t ime desi red or it can
occur automatically at the
beginni ng of each SSTV
frame. Si nce a slng le fas t scan
frame, occurring over a ti me
interval o f 1 /60 of a secon d,
is all t hat is req uired, motion
no longer distorts the Image
and the subject need not
remain motionless during the
SSTV frame interval. The 400
permits real time viewing of
t he fas t scan vi deo in its
d igit ized form so that t here is
no doubt as to how the
p ic t u re w ill look when
snatched. Levels are set up in
the 400 so that t he picture as
viewed on the monitor is
exactlv how it will appear at
the other end. All frames
obtained using the snatch
function have a four step gray
scale inserted in th e last
couple of lines in the fra me.
Thi s is a n extremely useful
fea ture as it provides you
wit h a constant contrast
reference when setting up t he
picture as well as providing
the operator at the other end
wit h an unambiguous refer
ence against which to judge
tu ni ng, his co ntrast and
brightness adiust merus, a nd
your video "swing."

The 400 also inco rpora tes
a prec ision 4 ste p digital gray
scale to assis t in selling t he
brightness and contrast on
received pictures and pro-
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viding a comparison sca le for
setting up the same values in
pict ures to be transmitted. In
short, it would seem that the
400 can do just about any
thin g. Let's lo ok briefly at
the physical a nd electrical
characteris t ics of the unit a nd
then see how this perfor
man ce potent ial ls act ua lly
realize d in pr act ice .

Physical Description

The 400 arrives beautifully
packed and Is unlikely to
suffer damage in shipment. It
weighs 12 poun ds an d is
packaged in a r ugged two
pi e ce aluminum cabinet
measuri ng 12.5 inches wide, 6
inc hes high, and 1 1.75 inc hes
dee p. The unit is fi nished in
the two-tone gray that is
characteristic of the Robo t
equipment line. A front panel
view of t he 400 is shown in
Fig. 1. All of t he ac tive c ir
cui try (i ncluding t he 16 4 K
RAM chips for th e ma in
memo ry, 77 other ICs, 19
transistors, and an array of
d iscrete compone nts) is con
tained on a single magnificen t
circuit board ( Fig.. 2). T he
rest of the cabinet simp ly
serves to hold the power
supply, front panel controls,
the I/O jacks on t he rear
apron, and a few compo ne nts
associa ted with th e con trols.
The main circ uit board is a
work of art and all of t he
components and wiring are of
the highest quality.

The front panel control
layout is well engineered with
a largely functiona l groupi ng
of controls. Power is con
t rolled by a single ce ntral
toggle switc h with a n LED
indica tor. The unit ca n be
ordere d to o perate o n 11 5 or
230 V ac at 50 or 60 Hz. Line
voltage and frequency must
be specified when ordering
since there is some change in
clocki ng and associated ci r
cults whe n operated at 60 Hz
as o pposed to 50 HI . lnput to
the main memory for di splay
is selected by a fro nt panel
ro tary switch (MEMORY
INPUT ). Opt ions include
GRAY SCA LE, CAMERA
(fast scan CCTV), RE
CE IVE R. TAPE . and OT HE R

(SSTV sources suc h as
cameras, flying spot scanners,
keyboards, or al ternate re
ceivers or recorders). A
M E MORY INP UT toggle
switc h permits conti nuous
displa y of ne w pictures or
free zin g the ex isting pict ure
in memory . BRIGHTNESS
and CONTRAST controls a rc
p ro vided to adjust t hese
values for SSTV display.
Another control (W IDTH)
adiusts the internal oscillator
to accommodate pictures
from 60 Hz and 50 HI
sources.

The re maining controls
func t ion on t he transmit side
of t he SSTV ope rat ions. A
TR ANSMIT SE LECT rotary
switch controls the signals
rou ted to the transmitter and
tape recorder. These options
include VO ICE (station
microphone audio in transmit
and unprocessed audio fro m
the receiver when recording),
MEMORY (the contents of
the m ain m em o r y ),
REVERSE (a blac k to whi te
reversal of the image in the
memory which is handy for
special effects). TAPE
(pictures previously recorded
on tape), and OTHER (other
SSTV sources which can be
transmitted or recorded with
out going t hrough t he 40Ch
d igital memory) . A DISPLAY
toggle swi tc h perm its real
time viewing of t he digitized
outpu t of the fas t scan
camera or viewing of the
memory contents. A
SNATCH push-button per
mits manual updating of the
fast scan camera image in
memo ry. The fast scan snatch
functi on has its own front
panel CONTR AST a nd
BRIGHTNESS controls so
that good video swing can be
obtained from cameras who se
fast scan output may be of
marginal quality.

The rear panel has t he ac
cord an d circuit breaker plus
th e mu ltitude of jacks re
quired for interco nnec t ing
th e 400 with t he o ther equip
mc nt. Two of t he jacks arc
BNCs (input fro m th e eCT V
camera and output to t he
video monitor) and Robo t
supplies a 5 foot length of

coax wit h BNCs on eac h e nd
for connec tion bet ween the
400 and the monitor. Two
jacks are 3 conductor phone
jacks, one of which is for the
stat ion mic rop hone and the
other for a cable be tween t he
400 and th e au di o input to
th e t ran sm itter. R ob ot
supplies a cable fo r t he latter
and you simply have to equi p
your microphone with a 3
conductor ~ .. plug. Normal
microphone PTT functions
are looped through the 400.
The microphone provi des t he
au dio to the transmitt er in
t he VOIC E position of the
TRANSMIT SELECT switc h
while o t her positions select
video sources as described pre
viouslv. A front pane l LED
indicator comes on when
video has been selected and a
gain control on the rear apron
lets you set the video outpu t
from t he 400 to a level com
pat ible with your trans mitt er
audio inpu t, eliminati ng the
need to a lter the trans mitter
audio gain. Th is gain control
only func tions wr en the 400
is generating the SSTV signal
from its memory. Outside
sources such as tape or other
SSTV cameras must have
their leve ls adjusted at t he
source. All of t he other jacks
on t he rear apron are stan
dard pho ne lacks for the
receiver output, input fro m
ot he r sources, and input and
output from the t ape re
corders). Robo t supplies a
cable for connection to the
receiver and all other inter
connections can be made
with sui table sh ielded hi -fi
cables.

Circuit Description

The re is no way that a few
well-chosen words or para
graphs are going to do justice
to a complex circuit such as
the 400 or any other scan
converter for that matter. All
I will attem pt he re is to hit
some of the high poi nts in
desc ribin g t he ope ra t ion of
th e unit. The heart of the 400
is its d igit al me mory. The
memor y is composed of 16
UP D4 11 D random access
memory (RAM) chips, each
with a capacity of 4092 bits
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(4K). These are dynamic
memories and hence require a
refresh cycle to retain their
stored data. The 400 circuitry
is set up so that the refresh
cycling is provided in con
junction with the fast scan
read operation which is going
on continuously as long as
power is applied to the 400.

Processing of SSTV signals
is fairly conventional with op
amps employed as limiters
and active filters to provide
the vi deo waveform and sync
signals to appro priate Schmitt
triggers interfaci ng the SSTV
sync signals to syste m logic
levels. Incoming SSTV clock
ing is derived from a free
running oscillator whose fre
quency is set by the WIDTH
control on the front panel.
The oscillator is triggered by
the hor izontal sync pulses
derived from the inco ming
SSTV signal, thus loc king the
clock to the incomi ng video
format. The AID converter is
composed of a series of 711
voltage comparators. The use
of 1% resistors in the AID
circuits assures a precise AID
conversion. Init ial AID con
version is to gray code with
o nboard conversion from
gray code to binary.

Fast scan clocki ng and
sync and all internal slow
scan clocking from memory is
referenced to an onboard
crystal oscillator assuring rock
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stable clocking at all points in
t he system. T he RAM
memory is mult iplexed in the
400 to achieve the speed
required for fast scan display.
The DIA conversion is accom
plished with a 7486 and a
series of 1% weighting sesis
tors with several discrete tran
sistors providing the interface
to the external video
monitor.

When snatching video
from a fast scan source, t he
fast scan sync pulses fro m the
sou rce lock up an oscillator
which serves as the refere nce
for clocking the fast scan
frame into memory. Readout
from memory in the slow
scan format is achieved with a
custom veo chip factory set
for the 1200 Hz sync and
1500 and 2300 HL black and
whi te levels. Act ive devices
are used througho ut the 400
for digital and analog switch
ing funct ions, thus vast ly
simplifying the intcrconncc
tions between the board and
the 400 controls and 1/0
ports.

The 400 manual provides a
complete schematic and quite
a detailed circu it description,
and your ability to un der
stand the inner workings of
the beast shou ld largely be
limited only by your effort in
studying the manual. Should
you want to do a little digital
design work yourself, the 400

is a marvelous store of inter
esting design approaches.

Performance

Hooking up the 400 to
perform all of its tricks will
requi re a vi deo monitor and a
standar d eCTV camera.
Suitable video monitors can
be purchased from Robot or
eCTV outlets and you can
expect to pay between $250
and $300 for a suitable
monitor going this route.
Excellent monitors can often
be obtained at very good
prices from computer stores
and at the larger hamfests. It
is also possible to mod ify a
standard TV set for usc as a
mo nitor but you must not
use a set with a hot chassis:
Such a set can be dangerous
to your health and, what is
worse, will almost certainly
damage the 400. The set
shown in Fig. 1 is a Sony
TV·770 converted t o video
monitor service as shown in
Fig. 3 . A small screen mon
itor is a must and you should
not consider a screen size
larger than 9" unless you
plan to use it strictly for
large group demons tra tions.
Screen sizes between 5 and
8" are ideal for normal view
ing distances and the TV-n O
is just about ideal and costs
abo ut $140 maximum. If you
absolutely must use a set with
a hot chassis, then you should
go the rf route, converting
the 400 video output to an rf
signal for viewing on an
unused VHF channel. Robot
markets a board ($25) for
this pu rpose. The rf route is
the only safe approac h to
using a hot chassis set since
the manufacturers have taken
great pains to isolate the
antenna terminals from the
de circuitry. Personally, I
would only resort to rf
display for occasional use in
large demonstrations where it
is feasible to use any large
screen set that might be avail
able.

eCT v cameras can also be
purchased f rom Robot,
eCTV outlets, or at the larger
hamfests. As noted later,
almost any camera with stan
dard video (not rf) output

can be used. Bargains in used
cameras can usually be ob
tained from eCTV outlets,
security operations, or com
munity TV companies.

An experienced slow scan
ner can have the 400 display
ing pictures within ten
minutes after the package
arrives at the door, but I
would suggest that you spend
some time with the instruc
tion manual as it has an
excellent description of the
function of the various con
trols and should answer all of
your questions about inter
connection with your own
equi pment. In terms of all of
its func tions, the unit I re
ceived worked right out of
the box, but I did notice an
apparent problem with a lack
of sensitivity at the SSTV
inputs (receiver, tape, and
SSTV sources). This was
particularly noticeable when
the level from external SSTV
sources was reduced for
proper transmit ter operation,
for at the proper output
levels, the 400 would not
lock up reliably. The specifi
cations indicated that the
SSTV inputs should limit
with a signal level of 20 mY,
but a quick check showed
that this was not the case. A
call to Robot revealed that
this had been a problem wi th
some of their first product ion
units and that current pro
duction models had some
resistor changes that
eliminated the problem. Sub
stitution of the new values
immediately brought my unit
up to specs and it is unlikely
to be a problem with any
400s other than the firs t sets
that left the factory.

The 400 was very easy to
set up for proper video dis
play and rus performed flaw
lessly. Noise immunity is the
equal of the best home brew
circuits I have used, and the
unit does an excellent job
even under current band con
dit ions. The major feat ure I
fel t was lacking was a tuning
indicator to assure proper
carrier insertion when tuning
the HF sideband gear. If the
pictures you are receiving
have normal contrast, tuning
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Fig. 4. A collection of miscellaneous SS T V p ictures logged on 20 meters and displayed on the Robot 400. Only a simple dipole
was used for the antenna system and, despite the current stote of th e bond, the 400 delivered excellent pictures. Picture quality
in terms of sharpness and contrast is limited only by the core with v.t/ich pictures ore set up at the transmitting end. Ifyou are
willing to alter the receive BRIGHTNESS and CONTRAS T controls from their proper settings, even pictures of poor quality con
be improved considerably. I tend not to alter these controls once they are properly set, as I \MJn! to be constantly in a position
to realistically evaluate picture quality, and the replay (from the 400 memory) of a station 's pictures can do wonders in getting
the operator at the other end to set the pictures up more carefully!

is quite easy - you simply
tune for maximum contrast
and you will be right on the
money. Unfortunately, there
are still too many operators
who are grinding o ut pictures
that are low in contrast, and
these can result in erro rs in
tuning as you atte mpt to
opti mize video display. An
LED tunin g indicator can
easily be adde d to the 400
[see the 73 SS TV Handbook
for circuit possibi lit ies) if you
desire. The lack of a t uning
indicator does no t rea lly
detract from the 4oo's perfo r
mance - I just like the con
venience they provide. A
numbe r of representati ve
pictures are included to sho w
you what can be expected
under normal band condi
tions.

Tape display is extremely

reliable even with cassette
recorders. Despite Ro bot 's
caution to usc recorders with
good wow and flutter specifi
ca tions, a nu mber of 10 year
old tapes - recorded on a
battery o perated reel-to-reel
recorder - actually d isplayed
q uite nicely. Given the over
t he -a i r performance, one
might ex pect that display of
local SSTV sources would
present no pro blems, and this
is definitel y the case. A
variety of SSTV cameras,
fl ying spot scanners, and an
SSTV keyboa rd were tried
wi th excell en t result s being
obta ined in all cases.

Experienced slow scanners
may be curious to know how
the 400 shapes up in the
contouring department since
it does not em ploy line
averaging or psuedo-random

noise techniques. The key
here is the use of a small
screen monitor. With t he
proper mo nitor display,
con touring has li ttle or no
subjec tive impact when the
pictures have a normal con
t rast range. Contour ing will
always be vi sible with 16 gray
scale shades if you take the
t rouble to loo k for it, but
none of t he people who ha ve
seen pictures o n my 400 have
even mentione d the effect.
Contouring is more easily
not iced if there are extensive
areas o f the picture with little
or no detail, such as the
background of an ID sign that
is not evenly light ed, or in
pictures with too litt le con
trast. In the latter case , you
are attem pt ing to display a
pictu re using too few gray
scale steps and the effect is

t hat o f using a system wi th
fewer gray shades.

One operational con
venience of the 400 that I did
not an tici pate was the case in
making demonstration tapes.
I usually record pictu res off
the air using a casset te tape
deck. Such tape s typically
have many frames marred by
QRM and intervals of con ver
sation. When such a tape is
reviewed, you can freeze a
particularly good frame in the
memory, remove the tape
from the machine, and sub
sti tute your demo cassette.
You can then record two or
three frames fro m the 400
memory , replace the tape
agai n, and begin loo king for
ot her good frames. A si ngle
small cassette can thus con
tain the best pictures from a
large number of tapes , result-
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ing in an excellent record of
your .con tac ts as well as a
good tape to play at radio
clubs or hamfe ts to generate
a little intere t in SSTV.
Many tape decks do not
incorpora te au tomati c level
control, and these arc ofte n
tedious to u...e since you have
to ride the gain control to
keep a rea...onably constant
signal level when recording
pictures off the air. Th is
problem can be eliminated if
the transmit se lect switch is
placed in the me mo ry po...i·
tion during recording. You
are thus recording from the
400 memory and the signal
will have a constant ampli
tude regardles... of the input
varia tions in the incoming
SSTV signal. The only disad
vantage of th is technique is
that you do not preserve t he
audio commentary. If the
voice signal is de ... irable, you
can simply switch the
transmit select to voice when
pictures are not coming in,
but you wi ll have to ride the
gain!

The 400 does an equally
good job in te rms of all of its
transmit function ... as well. In
common with past Robot
equipment, the 400 handles
the interconnection of the
tape recorder and other SSTV
s i gn al so u rces t o the
transmitte r with the abi lity to
select either voice or a video
source. Where it really shines,
however, is in frame grabbing
from fast scan sources such as
a CCTV camera. With the
display switch in the camera
posit ion, you view the fast
scan picture in real t ime, but

in its digitized form. The
brightness and contrast con
trols for the snatch function
let you compensate quite
nicely for poorer than average
subjects or flat camera out
put. The signal you see is
precisely what will be stored
in memory, so setup is no
problem. With the memory
input toggle switch in the
continuous position, a new
fast scan frame is snatc hed at
the start of each SSTV frame.
In the hold posit ion, frame
snatch is manually controlled
with a front panel push
button. This is particularly
nice if the camera is in an
inconvenient position a... you
can face the camera, leer, and
press the button, and then
return to scratching or what
ever else you do whe n t he
camera is not "live." A
variety of cameras were used
with the 400, ranging from
some excellent new cameras
with buill-in viewfinders to
an old Dage and ...cveral
ancient home brew cameras.
If yo u take t he troub le to
bring the broadcas t vi deo out
of a TV set, you can also
frame grab from that source.
Broadcast video is excellent
for test setups and demon
strations since it invariably
has excel lent resolution and
contrast, but it is q uestion
able whether you shoul d
transmit it on t he air. I have
seen quite a bit of snatched
broadcast material on the air
in the la... t few weeks, but it is
worth noting that technically
the practice is illegal since it
invo lves the relay of material
from the broadcast service via

the amateur service. In any
case, the material from soaps
or afternoon game shows
hardly raises the quality of 20
meter operations! The 400
will also frame grab nicel y
from a vi deo tape recorde r if
you are lucky eno ugh to have
one of those goodies to play
with. The frame grab capa
bility of the 400 is simply so
convenient that I 'Nil! gradu
ally be phasing much of my
slide pickup and special
effects cameras fro m SST V to
fast scan format , probab ly
with a com mon sync source
so that all can be tied in
effectively with my fast ...can
operations on 440 MHL. The
400 has some interesting
possibilities here since fast
scan vi deo from 440 can be
frame grabbed and relayed via
SSTV on 2 meters to statlons
that are outside of the normal
ATV range in our area.

Summary
The components, work

manship, and performance of
t he 400 arc simply first rate,
and it is my own personal
opinion that it represents the
finest piece of commercial
SSTV equipment on the
market today. You can build
a somewhat more versatile
scan converter than the 400
and you would probably be
able to do it for somewhat
less than the $695 price tag
of the Robot gear. Such an
effort, however, would be a
major project - probably one
of the most complex projects
that amateurs can undertake
these days - and a ca ref ul
eval uat ion would be required

to determine if the ...mall
margin in performance that
you might obtain would be
worth the effort. The 400 is
an excellent package at a
good price for the value re
ceive d. Its performance is
such that I have no plans to
pu t together a conventional
scan converter for SSTV. I
am in the process of adding
additional memory and video
circuits to accommodate real
t ime color display, but a ny
atte mpt to dupl icate t he
fea tures of the 400 itself is
simply not worth the effort
unles... you enjoy building for
its own sake.

Once you have used a
digital scan converter, you
will ... imply not be satisfied
wit h a conve nti on al moni tor.
Digital scan conversion is
going to be responsible for
anotbcr burst of growth in
SSTV and a great deal of that
potential growth will be
chalked up cour tcsy of Robot
and their 400. The uni t is
well-engineere d and can be
expected to perform well in
the hands of a neophyte or an
experienced opera tor. By all
means seek one out for a
demonstration - it will be
worth the effort. •

Referen ces

I Steber . George R., 197 5, " SSTV
to Fast Scan Converter:' OST:
Part I in March issue. Part II in
May issue. T h is article is must
reading for anyone interested in
digital scan conwrsion. It not
only describes an excellenl scan
converter (using 10 24 bit shift
registers), but it also has excellent
sections on the theorv o f scan
conversion and some approaches
to Image processing.
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tastlc. How does it work? The
same - fantastic!

Fig. 1 is the schematic of a
circuit I built for our re
peater. The 567s go directly
into TIL gates to generate 12
data li nes, 0-9 , * and #. The
gates faithfull y transmit all
the gl itc hes supplied by the
decoders. Reviewing the oper
at ion of the 14490s (Figs. 2
and 3) shows that basically all
it does is wai t until the signal
on its input has been stable
for four clock periods before
the outpu t will change to be
the same as an input. Another
handy feature is that by
putting a si ngle capacitor
between two pins, a clock
oscillator is formed. This
same oscillator can be used to
clock several chips. Inter
facing the inputs of an
MC14490 to a switch or TIL
output is easy because pull-up
resistors are included right on
the chip. Th is means unused
inputs can be left open, un
li ke norm al CMOS inputs.
But that is no t all. Each
out put of a 14490 is capable
of driving one TIL load. In
our system, we decided that a
20 ms delay was desirable as
it would eliminate all gli tches
from the 567s and tend to
elimina te false noise decod
ing. The 0.01 capaci tor re
sults in an oscillato r fre
quency of app roximately 200
Hz, which gives four cloc k
pulses every 20 rns.

The MCl4050s are in
cluded to give enough current
to drive the subsequent TTL
logic used to decode various
numbers and sequences we
don 't want d ialed by our
autopatch.

So, a rme d with
MC14490s, no one should get
stu ng by 567s, switc hes, or
anything else that generates
similar Tf'Le atlng gtitches. w
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So, how do you debounce
seven 567s without building
some kind of one-shot or
fli p-flop for each one? Easy,
especially if you have a
Motorola CMOS data book.
Look in it for an MC14490
and you will discover that it
is a hex contact debouncer.
How about that - 6 de
bouncers in one chip! Fan-

body told me that those nice
decoders ta ke several milli
seconds to stabilize and, as
we all know, TTL wi ll count
each and every littl e gli tch
just as if it were the real
thing.
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worked once, didn't it? I had
much the same feeling the
fi rst t ime I tried to int erface
some TIL logic to th e out
puts of 567 decoders. No-
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Fig. 1. Debouncer.

- - a single chip does it!

Bounceless

TT Decoder

OSC ' " •

O$t OUT 9

Joe Magee WA 5ACA
P.O. Box 5444
Au.stin TX 78763

D o you remember the
fi rs t time yo u went to

the doctor and your mother
told you that it wasn 't going
to hurt ? Well , that trick only

Fig. 2. Block diagram. Fig. 3. Timing diagram.
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Hams Profit From CB

David F. Norman
622 W. Sunset Blvd.
ForI Walton Beach FL 32548

•a servicehow to set up

If an amateur is pretty
well up on his theory - Gen
eral Class or higher - learning
the extra knowledge required
to pass the commercial tests
will be a simple matter. The
only additional materials that
a commercial aspirant will
need to borrow or buy are
study gui des or outlines for
elements I through IV. Many
local libraries have such
volumes - which are pub
li sh ed by TA B, Sams,
Hayden, and ot hers - on the
shelves to lend. If your li
brary doesn't have one or the
one it has is several years old,
either check in a larger book
store or newsstand or watch
for ads in electronics publica
tions such as 73.

The study guides that you
used for brushi ng up on
theory before taking the
General test and the ARRL
Radio Amateur's Handbook
are excellent for laking a dif
fere nt approach on a point
which gives you trouble. For
more than one electronics
hobbyist, that First or
Second Class ticket has been
the passport into a whole new
career. If the holder of a
commercial license has any
abili ty at all to tro ubleshoot
and repai r electronic equi p
ment, he can always make a
living at it. Maybe he wi ll
have to move from wh ere he
is, and maybe he won't
always do just what he wants
at the pay he fee ls that he
deserves, but he will always
eat.

Attitude is Important
Just because a person has a

crisp new First or Second
ticket on his wall doesn't
mean that those "c hicken
banders" are goi ng to beat a
path to his door. He is going
to have to let them know that
he is inte rested in seeing that
their equi pment is working
properly and that, as an ama
teur, he doesn't look down
on them. As is the case in
amateur radio, operators of
CB eq ui pment have many
different vocations and often
are very, very good in their
particular fields. A case in
point is a recentl y overheard

center

pared, he can add another
buck and take element IV as
well. The test applicant who
passes elements I through IV,
inclusive, gets to have his
name typed on a beautiful,
sui t ab le-fo r-frami ng, First
C lass Radiotelephone opcr
ator ' s li cen se (Fig. 1).
Actual ly, ele ment 111 is the
hard one. Element IV only
checks the applicant a littl e
more closely in areas mostly
perta ining to commercial
broadcast stations.

For a couple more doll ars,
the passing applicant gets a
wallet-sized verification card
which attests to his having
passed the necessary tests.

If you only want to work
on non-commerical trans'
mitte rs - CB, marine, land
mobile, etc. - or smaller
broadcast stations, a Second
Class license is all that is
required. However, there is a
certain satisfaction in being
" First Class" even if you
never intend to exercise the
additional privileges. And it
just might happen that one of
the local radio stations needs
a part-time chief engineer.
For an extra dollar, there is
nothing to lose by trying for
it.

Operator's Permit - elements
I and II must be passed with a
score of 70 or better. That is
duck soup. These two ele
ments are only to check the
appl icant's familiarity wi th
basic FCC rules and proper
operating procedures. Unfor
tunately, a Third Class li cense
docs not entitle the holder to
do anything other than oper
ate certain classes of radios 
which are not germane to this
article.

In order to qualify for a
Second Class license, element
III must be passed in addi tion
to elements I and II. This is
where it gets binding.

Element II I is 2 to 4 hours
of the hardest multiple choice
qu esti ons that you can
imagine. The closest parallel
to it in amateur service is the
Extr a Class exam. The
appli cant who goes to the
nearest FCC office had damn
well better be prepared for
element III or he is going to
find himself winning only a
Third (not much of a conscla
tion prize) and faci ng a 60
day wa it before he gets to try
aga in.

If, however, he feels con
fident and reall y well pre-

- -

O kay I most of the com
municating community

agrees - if somew hat grudg
ingly - that Citizens Band
has a place in the scheme of
things and even serves its user
qui te well at times. What
most non-CB users and new
CB users don't know is that
there is a definite shortage of
qualified CB technicians 
and the shortage gets more
acute each day. This is not to
say that there aren't a lot of
woul d-be CB repairmen.
There arc. The shortage is of
licensed quali fie d technicians.

Under current FCC Rul es
and Regulations, only the
holders of First or Second
Class Radiotelephone oper
ator 's li censes can make
repai rs which can affect the
legal operation of CB trans
ceivers. That license isn't all
that easy to get, either.

While there is no code test
require d fo r commercial
phone tickets, there is a very
stiff tes ting procedure . In
order to qualify for a Third
Class li cense - litt le more
than a glorifi ed Restricted
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Fig. 1. An FCC First or Second Closs Radiotelephone license is well worth the trouble it tokes
to get it.

QSO on 40 meters where the
ham was remarking that the
fr iend in the shack with him
had a trenching machine and
was digging the foot ings for
the tower and guy anchors
for the tower which the ham
was in the process of build
ing. That is the kind of friend
to have. Dig?

As CBers learn of a new
repair service in the area,
word iravels quickly. The bad
word travels fastest . The good
word travels farthest.

In almost every to wn,
there is at least one CB dealer
se lli ng CB gear with out
having any real service depart
ment . A polite call on him to
ask for his business and assure
him that you are not inter
ested in competing with him
may be the begi nning of a
profi table relat ionship. The
cur rent rasl1 of discoun ting
takes a lot of profit out of
the selling part of the busi
ness, anyway - you can make
more on an installation than
he does o n the sale.

Taking all of your business
from various dealers has at
least one real advantage. If
you deal strictly with dealers,
you spend little time just
talking to retain customers.
On the other hand, the
dealers may not p rovide you
with as much business as you
would like to have.

If the latter is the case,
you should spend a few bucks
taking out ads in CB club
papers or local newspapers. If
you plan your ads carefully
and schedule them often
enough to keep your service
in the eyes of those you wish
to serve, a few dollars will do
a lot of good.

One fringe benefit of deal
ing direct ly wi th your custo
mers rather than through
dealers is the additional expo
sure that you can give ama
teur radio. (It's also a good
way to move that olde r gear
that you wish to rep lace wi th
more sophisticated equi p
ment.) Each year thousands
of CBers will decide to get
further into radio. What
better way to spark this inter
est than offering to gi ve
demonst rations - you can

even schedule a group to
watch - some slow weekend?

A posi t ive, non-co ndes
cend ing attitu de will go a
long way towards making
fri ends and regular customers
among local CBers.

Equi pping Your Shop
If you intend to do any

large amount of CB repairs,
you wi ll need to have some
kind of sho p. The shop can
be your shack, if space and
the XYL permit. However, a
garage or small outbuilding is
much better.

If you have a shop isolated
as much as possible from the
house, you have a more
peaceful atmosphere in which
to work; your customers
won't be as likely to disturb
your family or vice versa. If
space at home doesn' t permit
a shop or zoni ng restrict ions
preclude it, you have at least
two alternatives.

In most areas, there are
small shop spaces for rent for
50 to 100 dollars per month.
The drawback is th at the
locat ions are usuall y less than
choice. If you are not geared
for walk-in t rade and keep
erratic hours, this can be an
advantage, especially if
dealers provide the bulk of

your business.
Another possibilit y is that

one of your dealers may have
a sma ll bac k roo m th at he
will le t you use. Th is is a littl e
stic ky , though, if you are
doing work for more th an
one dealer. In any event,
these are just ideas. If you
have a friend who wants to
work with you, he may have
another alternat ive.

If you are really an act ive
ex pe rimen te r , you may
already have much of the test
equipmen t that you will need
for CB service. Even if you
have to start from scratch,
you can do it for less than
you might think. A lo t
depends o n your resourceful
ness. A successful dealer
really hungry for service just
might be willing to help you
acqui re what you need.

What do you reall y need
fo r CB service?

Act ually , $5000 wi ll just
about make it - plus parts
in ve n tory. Ho wever, let's
assume that you don 't have
$5000 to invest in service
equipment at t his sta ge of the
game.

Frequency Measuring Equip
ment

After the small tools and
dtddlesticks, soldering irons
and wrenches, scre wd rivers

and drills, the first item to
acquire is some device for
measuring frequency. A Cush
man or H-P or Lampkin
wou ld be nice, but none of
these is a necessi ty . Among
others , Hea th makes several
coun ters which work just fine
for CB-

An older heterodyne fre
quen cy meter can also be
used . All that is req ui red is
tha t t ransmitters tested meet
or exceed FCC req uiremen ts.
At CB frequencies. the to ler
ance is plus or minus 50 parts
per million . Ho wever, only a
poor technician or one faced
with an un usual situation
would ever pass a piece of C8
equipment which was barely
wi thin the law. Most modern
C8 transceivers are selective
enough now th at a station
anywhere close to the legal
limit would sound distorted
and range wo ul d suffer.

Signal Generator
Unfortunately , many small

sho ps try to cut corners with
signal ge nerat ing equ ipment.
When this is the case, the
t echni c ian s pends muc h
longer than he should tuning
a receiver. Roc k-solid signal
generating equipment capable
of attenuat ion to belo w o ne

73



Fig. 2. Stable signal generating and frequency measuring equipmen t is essential for profitable
CB service. Many hams already have such equipmen t sitting idle on their bench.

Fig. 3. A simple modification will permit practically any scope
to directly handle 27 MHz transmitter output. A visual
indication of modulated rf output can tell a technician not
only how much modulation is present, but also how much
distortion is present as well. On some scopes, it may be
necessary to build the termination/coupling network so that it
may be removed from the circuit when not in use. Care should
be taken to see that the vertical amplifiers are not fed
excessive levels of rf; average CB units will have 13-15 volts
rms of rf across 50 Ohm lood. Resistors should be carbon 
not wirewound - paralleled as necessary for 50--52 Ohms total
with a power rating of at least 10 Watts. Values of Cl and C2
should be adjusted for adequate deflection with minimum
toadtnq or 5\\1" on input.

chassis allowed him to reduce
the output to close to one
microvolt.

As units vary considerably,
and this particular one is
reposing in a junk pile some
where, no specifics are
offe red for such modif ica
tion. The item was menti oned
strictly for its inspira tional
value. If you don 't thin k that
the idea is worth toying with,
though , just t ry to price a
commercial piece of equip
ment designed to do the same
thing.

Scope
There is probably more

controversy regarding the use
of a scope than there is about
all of the o ther test equip
ment combined. Some tech
nicians use a scope for prac
t ically every test that they
make, and constantly moni·
tor the performance of one
thing or the other with it.
Other technicians seldom use
a scope except for audio
work . Most of us take the
middle road and use the
scope anytime that we need
to com pare audio or rf volt
ages and need the frequency
discrimination provided by
the scope's adjustable sweep
rate.

Most inexpensive scopes
sha re two disadvantages.
They are grossly insensitive at
high frequencies, and input
impedance is so low that
many small-signal circuits are
swamped by the probe. At
high freq uencies, low capaci
tance probes usuall y lower
overall vertical gain even
more th an do regular probes.

Obviously, one solution
would be to get a 30 MHz
scope. Unfo rtunately, the
price of such exotic tools is
quite high, even when they
are surplus. Another solut ion
is to buy a sco pe with as high
a frequency response as the
bud get will sta nd and use it
whereve r possible.

For CB work, the wi sest
choice is probably to opt for
an inexpensive 5 MHz scope
and add blocking caps and a
dummy load to the vertical
deflection plates fIX viewing
of modulation patterns. See

by reversing the power polari
ty and overfusing. The buffer
stage was st ill good in the
tra nsmitter and the audio
driver still worked.

He stripped out all of the
dam a ged c ircu i try and
coupled the buffer output to
the antenna terminal. He then
jiggered around with the
driver in the audio section
until he got feedback on it.
Th is tone was adjusted , by
varying the amount of feed
back capacitanc e, a nd
cou pled through a pot to the
bu ffer stage in the trans
miller. The push-to-talk
swi tc h was replaced with a
toggle switch, and he had a
reason a bly useful crystal
generator with variable modu
lat ion. There were only two
drawbacks.

Some of the crystals were
off-frequency several hund red
Hertz and the rf spray from
the unit was te rrific. Our hero
merel y di sconnected the
offending crysta ls and in
stalled the unit in another
chassis. When the scams were
scaled wi th aluminum tape,
spray was reduced to a toler
ab le level. A homemade
a t tenuator between the
original chassis and the oute r
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meter . This takes tim e and, if
overlooked, can mean that
the whole procedure must be
redone. One technician solved
the problem with an old CB
transceiver.

Th is part icular unit had
good oscillators, but the
power stages had been fri ed
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mic rovolt with adjustable
ampli tude modula tion is hard
to come by on a budge t (Fig.
2).

In order to do the job with
less equipment, you may have
to constantly check the fre
quency output against your
sho p counter or freq uency
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Fig. 4. FCC Rules require that CB rf output not exceed 4 Wotts. These instruments measure
reflected power or swr, os well as forward power.
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If you intend to offer
insta llations and you
should as part of the service
- yo u can expect to layout
more bucks for tools. Don 't
try to cut corners with your
hand tool budget . There is
nothing in this world mo re
frustrating th an having a
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library , and various cables for
connect ing this to that can
entail a considerable invest
ment. However, to attempt to
service CB eq ui pment with
out them is to turn what
could be a good part-time
business into an expensive
hobby.

Fig. 5. Simplified schematic of bench power supply . This
battery supply provides plenty of stable, well-filtered dc
power. While few CB units use more than 2 Amperes at 13.8 V
de, the ambitious technician may soon find himself expanding
into other fields. 14 may be omitted if it is desired to remove
all leakage.

which yo u will service are
mobile 12 V de units whi ch
draw about 1 to 2 Amperes at
13.8 V de. A regulated and
metered bench supply is
absolu tely essent ial fo r profit
able CB service. In lieu of a
neat ly pac ka ged bench
suppl y , a ba tte ry with a well
filtered charger and a volt
meter/ammeter readout in
the bench panel (Fig. 5) works
very well. If you like to build
and design, add switches to
contro l charging, a circu it
breaker to pro tect the meter
and equ ipment being ser
viced, and as many status
lights as desired.

A good bench safety fea
ture is a panic button which
will shut down all ac line
power at o nce. If the ac
switch - which can be an
inexpensive wall panel circuit
breaker - and the de switch
are mounted close together,
yo u can kill everything
instantly when you get smoke
- as you surely will sooner o r
later.

Antennas, Library , Jum pers,
and Mise.

Th is last category is sort of
a catchall. But watch it. The
sho p antennas, techn ical

Bench Power Supply
Most of the transceivers

Fig. 3.

Swr Meters and Wattmeters
A well -equ ipped ham

shack has so me means of
measuring rf ou tput power
and either vswr o r reflected
power (Fig. 4 ). Legal CB
transceivers, however, o perate
at very low power levels
com pared to most amateur
equipment. This be ing the
case, you may have to pur
chase special test inst ruments
for CB service. If there is a
Bird in the house , all that is
necessary is an element for
high accuracy at CB fre
quencies. If not, one of the
multi-purpose CB transceiver
testers on the market will do
just fine.

The scope dummy load
mentioned earlier can be
calibrated against a known
reference to handle bench
checks, and a separate swr
meter will handle the tests
into operating antennas. The
swr meters are not expensive
and usually are qui te rel iable.

El ectronic ' Voltmeters and
Multimeters

Each CB shop needs at
least one high impedance
electronic voltmeter and at
least one small, tough YOM
for the abuse which such
instruments always get. The
old H-P 410B with the UHF
rf probe is alwa ys a goo d
choice fo r the budget bench.
Not on ly are these instru
ments accurate , but they are
also fai rl y cheap now.

With the whole world
racing to become metric and
digital , there are still some
old ways that are better.
Maybe the digital meters ore
handier for most pu rposes,
but it is hard to beat an
analog meter when it is being
used to monitor a tuning
response. Perhaps someone
would pre fer to dip a fina l
with a digital meter, but most
people prefer the smoother
swing of a need le. The point
is simply that brand new
digital equipment is not
indispensable.
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cheap tool break right in the
middle of a job. If the
customer is looking on, it's
even worse - it 's unprofes
sional as hell.

Parts Inventory
Most C8 units are com

binations of very common
parts - resistors, caps, diodes,
transistors, etc. - and ex
tremely rare parts - channel
se lector switches, crystals
(sometimes impossible to get
even on new units), and
special chassis parts. In most

cases, the manufacturers can
supply you wi th the pam
uniq ue to thei r respective
uni ts - for a pri ce and after a
time. In o ther cases, the time
and expense involved may
make the job economically
unfeasible.

There is no pat solution to
the parts problem. You may
find that it is worthwhile for
you to accumulate a few
junkers of assorted brands.
Some parts may be available
from a "manufacturer" who
markets a unit nearly ldentl-

cal to the one on your bench
but under another name. This
is where your most importan t
tool comes into play - your
brain.

No matter how limited
your budget or cramped your
quarte rs, you always have
room to keep your brain.
This handy item can often
take the place of a whole
s he lf of tes t equi pment.
Remember tha t most prob
lems can be diagnosed wi th
out ta king the unit out of its
case - if you only know what

symptoms to look for and
what they mean when you
have them. This same tool
can pull your fat out of the
fire when you remember that
the unit on the bench is just
like the one that you have in
the junk pile except for the
label on the front.

One way to take care of
this tool and even improve its
performance is to keep a
notebook on every job that
you do. Afte r a few months,
the data begins to add up to
increased profits. -

- - simple mod for the HW -101

Patch Up Your 101

Fig. 1. Modulator circuit board (foil side).

spare jack on the back of the
HW-1 01 chassis. If you are
putting a new kit together as
I was, provide for it at this
time. If no t, just remove the
covers and get down to where
the action is.

Fig. 1 shows the corner of
the modulator circuit board
right around V1, foil side up.
This is also available to you
kit builders on page 188 of
your manual, and is the upper
right-hand corner of the illus
tration . The 22 kfl resistor
goes in the position indicated.
Then the coax is put in as
shown: the center conductor
to the same island as the
resistor and the braid to the
outside or ground port ion of
the board . Holes arc already
there for the components.

Next, dress the coax back
to the spare jack on the rear
of the chassis. There you
solder the center conductor
of the coax to the center lug
on the jack, and solder the
shield to the ground lug. Be
sure that you make a neat job
of the coax as it runs back
through the chassis; tie it off
or thread it so that it will stay
in place. Incidentally, there
was enough spare coax in my
kit to make up the piece for
this purpose. If not, a 2-foot
piece of RG 174/U will do
the job.

Now all you need do is
plug in your phone patch and
you' re ready to go. Since
most of the components are
the same as for the SB-l02,
you have actually made your
kit more valuable, if you have
done it neatly.

Hap py patchwork! -

CE ~H R

CONOVtTOR

UK RESISTOR
ADD ON
COMP O..E ..r
S IDE ~ EIOAR O

isted for the part s needed
when I checked the Modula
tor Circuit Board in my ki t.
The holes are dr illed and the
board appears to be the same
one used in the SB-102 unit.

All that's needed is a ~

Watt, 22 kn resistor, 2 feet
of RG 174/ U coax and the

part of the manual , carefully
stud ied it even - no mention
at all. Hmmm !

Then I went back to the
S8-102 manual , and careful
study revealed that it would
be quite a si mple matter to
add the patch to the HW-10 1.
And, the place already ex-

Edw,Jrd W, Robinson K7 VUA
3 l 033 42nd Ave. S.
Auburn WA 98002

I had a dream for several
years to own the Heath

58-100 - then the S8-101 
then the 102, but I never
could quite get: a) the XYL
to buy the deal; and/or b) the
green stuff together to swing
the deal! Finally, I realized
that second best was "on
the-air best," so I laid out for
the HW-101. I already had
the phone patch and elec
tronic keyer by Heath . In the
dream days of the 58 series, I
had even bough t the assembly
manual for the S8-102, so I
had quite a famil iar start with
the new project.

Anxious to have the phone
patch, I was surprised to fi nd
no mention of it in my fi rst
"charge" through the assem
bly manual for the 101 ! I
checked the index and every
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FEATU RING THE . . .
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®

220MHz~

440MHz~

The Master in 2 Meter FM

Positive performance at a
practica l price makes our
HR-28 tops on 2 meters.

Individual trimmer capacitors
give bull's-eye accuracy for

working repeaters or point-to
point. The .351J.V sensitivity and
Hi/La power switch insure your

hearing and being heard ... clearly
and reliably ... the Regency way.

the fir st name in solid state

THE FM LEADER

HR-2B

.I-------~
2 METER i1i*I
6METER~ ' 0'1

12 Channels
15 Watts
$229 00 Amateur Net

Vanguard now has a HOT
2m converter - at a price

!:lou can afford

AMPHENOLl":l~·1"

W'hatever your station set-up.
there's an Amphenol ' connector
to complete it. And make it work
right.
Specify the standard UHF solder
type termination for RG-B cab les
or RG-58/ RG-S9 with reducing
adapters: 83·1 SP (PL-259) plug.
Minimize impedance mismatch
with adapters designed to mate
with 83-1 SP: 83-1 AP angle. 83-1 T
tee and B3-1 J double-female.
Home-brew your gear with the
commercial choice: 83-1R UHF
receptacle.
Ensure a moisture-tight antenna
connect ion with a weatherproof
series N plug: 82-3202.
See these precision connectors
at your Amphenor dealer.

Optimize your
antenna system.

-

7707 Records Street
Ind ianapolis, Indiana 46226

R2

UHF-The Ultimate in FM

440 is fresh , .. it' s new . . .
and w ith our HR 440 you can

use UHF w ithout using-up your
budget. So. pioneer some new

ground! Put a compact HR 440
under your dash or at your desk.

It's the best way to usher yourself
into UHF.

. . . AND THE

~~C!i.ELECTRDNICSO INC.

-~-------------------.

HR-440

12 Channels
10 Watts
$349 00 Amateur Net

EO

Cl 1976

OFF _ ON
G . .. e

+ ,. RCY .ANT. 0 -

MOD EL C·144·A ONLY $39.95

READ TH E S PEC IF ICA TIONS .. SEE
WHY IT'S THE BEST CONVERTER
VAL UE AVAILABL E ANYWHERE!!

• Dual-gat e MOS F ET r. f. stage with
d iod e prottl c t .,d in put.

• D u al -ga te MOSfo'fo;T m ixer for mini
mum cross modulallon. E ve ry con
v.. rttlr test..d fo r n oise figure (2.5 
3.0 dB max.) with He wle tt Pa ckard
n oise measurint: ..quipment.

• 6 tun..d circuits.
• Mor.. than 20 dB pin..1 microvolt

Sl'nsitivity luarant.... when used with
r ..e ..iv..n having 1 microvolt o r b..tt.. r
wnsitivity .

• Comple t .. with on...OO5~ plur:-in
Crystal to cover 144-146 or 146 -148
M Hz (be sure to specify which_ o r get
both for only $6.00 more) . S tan d ard
output Is fo r 2 8 ·30 MH z.

• 16 gau ge aluminum caSe wi th BNC
r e cep ta cl e s an d a nten na/powl'r
switch. M"asur"s 31/0" x 2 1,'. " x 1 '4"

- -- ---------

IN STOCK NOW FOR IMMEDIA TE
C.O.D. SH I PMEN T. Call Monday through
Friday 9 A M to 4 PM (2 72) 468-2720. V1

VANGUARD LABS
196.23 Jamaial A...._. Hol lis. Ne..... Von 11423
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Ham Radio

The History of

Eric Shalkhauser W9CI
521 Spring Creek Road
Washington lL 61511

D uring 1921, fo r sending
their signals, amateurs

were st il l thi nking in terms of
spark transmitters. The vac
uum tube, as a simple t hree
element detector, was being
advertised prominently and il
lustrated profusely in all the
wireless literature. Not un til
the VT-l, 201, 202 and other
tubes came along cou ld much
conversion from spark trans
mitters ta ke place. It was well
into the 1921-1922 period

78

- - part IV

tha t this happe ned with the
realizat ion that wavelengths
below 200 meters were of
considerably more advantage
for OX and better tun ing
characteristi cs than at 200
meters and above.

While in the Signal Corps
Offi cer's Training Camp in
College Park MD in 191 8, I
saw and opera ted the first
three-tube transmitter. It was
si milar in appearance to th e
first th ree-tube DeFo rest set
which was extensively adve r
t ised in radio periodicals in
1921. It came equi pped with
Western Electric VT-, tubes.

Construction articles ap-

peared mon thly in the 1920
and 1921 magazines. These
were simple circui t d iagrams
sho wi ng application. The Fes
senden , Marconi, the Telc
funcen , the Co lpitts and
many others were displayed.
The radio amateur was do ing
a lot of experi ment ing
in adapting this new device to
all sorts of circuit layouts
toward improving receptio n
and t ransmission o f signals.

Amateurs and commercial
interests devised all sorts of
receiving circuit combinations
under such names as the neu
trodyne, the amplidyne, the
Roberts, th e Cockaday, etc.

Peoria Radio Sales Co., 1923-1924.

One must remember that
radio broadcasting had its real
beginning in earnest right
after World War I, and the
general public became all
agog over this new mysterious
phenomenon entering their
homes. Hearing strange voices
and music out of nowhere ...
through earphones .. . with
out wires ... It was unbeliev
able!

From no w on the ham was
no longer alone with his dots
and dashes in his little cubi
cle, carrying on his own
brand of mysterious private
conversation.

Serious consideration was
being given by the amateurs
to the possibility of making
improvements in signal recep
tion by addi ng several stages
of tube amplification to the
de tecto r. The single crystal
detecto r an d the old co herer
coul d now be permanently
rep lac ed and abandoned.
Those weak and often inaudi
ble signals could now be
picked ou t with case and at a
greater distance. And so, with
the discovery of the regenera
tive circuit by Major Arm
strong, t he vacuum tube
started to oscillate and gave
signals a thousand fold boost
in stre ngth.

The vacuum tubes were
not qu ite ready for trans'
mission purposes. Their lack
of rugged ness, their size, their
cost and their scarci ty held
back adaptation by the ama
teur fraternity of tubes for
strong CW signal generators.
After the war, and even into
1922, amateurs who had
served Uncle Sam were still
o perating their spark trans
mitte rs.

Many of us were famil iar
with either the Army Signal
Corps or the Navy gear. They
all looked and operated alike.
In the beginning of wireless
adaptation to the armed ser
vices, very little innovation
could be expected for field
combat purposes. The
quenched gap transmitter
stood out as a most reliable
uni t . To the ham this was
proven equipment. True, it
o perated in many instances
from a 500 cycle source of



the primary received a burst
of electromagnetic energy.
This in turn sent a damped
wave signal out into the ether
by way of the antenna config
uration. A hot wire ammeter
in series with the antenna to
ground connection indicated
the amount of current being
emmitted. A fuse block in the
main power line provided
protection against overloads.

A lt ho ug h t he circui t
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brass or copper ri bbon . This
was known as the osci ll ation
transfo rmer. Every time the
key in the low voltage pri
mary circuit was closed, the
charged condenser let loose
for the shortest fraction of a
second, in rapid fire, and dis
charged across the spark gap,
On discharge, the energy
surged around the helical coil,
and , in turn, the secondary
co il inductivel y coupled to
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~\:," lie.. 0 0 __ _ _e-._._ _ .

~--...... F_ IJooO ..... _"_D ',"' F, ..... _-.. ...__ .... v_ c· ,,_
..- .. 1 .... _ .. ,.;....-._.. ,.--_ .._._ ..
M...,_ no ..._tlo • __
__ _ ..- T_ .. F_ UY_T_ ..,.... ..

punctured unexpectedly!
The high pote ntial was

quite dangerous around the
place. It was important that
the condenser box be sur
rounded by a protective wall
and openly marked : DAN·
GER - HIGH VOLTAGE 
KEEP YOUR DISTANCEt

The discharge gap in the
circuit is in series with the
primary spiral ind uctance,
usually made of flat-wound

power, but it was regarded as
a dependable unit to cover
fairly long distances and was
used by commercial com
panies in the field. It was
semlportable when loaded on
a horse, a mule, or two
wheeled carl.

The returning amateur was
trained in the use of such
transmitting equ ipment and
took a fancy to the unit. He
was very familiar wit h its
perfor mance, knew how to
operate it, and had practical
knowledge of its capabili ties
and application. During his
period of service he was al
ways thinking in terms of
adapting it to his own use if
and when he got back home.
The one and only drawback
was the 500 cycle power in
put. Replacing the quenched
gap in the circuit proved a
minor drawback.

When we examine the
spark gap circu it used in all
stations as illustrated and de
scribed in the literature of the
early 1920s, it can be said
that it was really quite simple
and direct, and not difficult
to understand in operation
and performance.

The "spark-gap-ham" pre
ferred to build his own con
denser. He would use glass
plates, mostly 8" x 10 " in
size, obtai ned from a photog
rapher who was ready to
discard them. (Exposures
were made on glass plates "in
them olden days." ) These
were covered, both sides,
with tin or aluminum foil or
other thin metal sheets. To
bacco pouches were often
sources of foil. Enough plates
were coa ted so that the as
sembled condenser gave a
value of .01-.012 uFo To
make sure that the unit cou ld
withstand potential surges as
hi gh as 25,000 vol ts, four of
these sections were connected
in series-parallel, making the
capacitance still the correct
value, approximately 0.01
u]". The whole thing was im
mersed in oil. Not to do so
caused corona discharges a
round the edges. Being well
soaked made them stand up
much better under the high
potentials. Eve n then they
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tion on the subject. Mr. B.
We s t ex-8 KEZ discussed
spark dischargers at the St.
Lou is convention in 1920. In
the course of his presenta
t ion, he was interrupted
repeatedly by well-meaning
liste ners in the audience, as
they confused the issue by
introducing the "damping
factor" and then wondering
what was meant by naptertan.
Th e conf usion usua lly
brough t down the house, and
t he heated discussio n ended
in a dra w. Not even welt
m e aning int ellectual cow
hands from the western
ranches knew what to make
of th e se arguments an d
decided to leave well eno ugh
alone when they got back to
their radio shacks.

So decremen t , damping
factor, impulse exci tation,
and increment - all these
factors - were eventually
solved the usual "over-the
e ther-waves-rcportlng" way ~
experimentally - trial and
error methods prevailing. It
was understood tha t a low
resistance (the lower the
better ) in the secondary
discharge circuit gave a low
decre ment and allowed the
energy to osci llate freely with
conseq uent low heat loss. We
seldom worried about im
pulse excitati on any more.

Our problems were put
away for a wh il e un ti l the
next convention came along.
Th is was to be the First Na
tional American Radio Relay
League super meeting at the
Edgewater Beach Hotel in
Chicago, to be reviewed in
the next chapter.

We go back to our mid
night operating hours when
all is quiet and serene about
the house. The ham does not
want disturbances to interfe re
with his concentration on
distant eeoc from some fa r
off place. Besides, when the
key is closed, the spark noise
could distu rb the neighbors,
and any intruders into th e
privacy o f the shack would be
overcome by the ozo ne that
often per meated the atmos
phe re. QR X till we meet later
on when fu lly recovered in
fres h air environment. •

withstood the constan t arcing
in an o pen oxygen atmos
phere. Of considerable help
was an enclosed gap, suffi
ciently airtight to exclude
oxygen to t he exte nt
possible.

Much ex peri menting wi th
the number of studs on the
rotor and the speed of the
motor im proved the effi
ciency of the system. An
1800 rpm synchronous motor
and a wheel wi th twelve well
designed studs, made of ma
terial that could with stand
pitting, usually provided the
right kind of pitch and whine
to satisfy the critical ham in
his quest to ex cel on the air.

By th e characte ristic fre
quency over the air, most
ham stat ions were recogn ized
witho ut the usual QTH re
port. "I know the sound of
his spark" was a common
remark among ha ms.

After a station had its me
chanical pro blems fairly well
under control, t he problem of
decrement of the signal emit
ted received considerable at
ten tion. Specifica tions from
the bureau in Washington
decreed that the decrement
cou ld not, or should not, be
higher than 0.2 when th e
energy was transferred to the
antenna. Otherwise the signal
emitted woul d be unduly
broad with accompanyi ng in
creased int erference du e to
high dampi ng.

What was this decrement
all about? The subjec t was
discussed at great lengths. It
too k fron t and cen te r atten
t ion and was good for an
argu ment anywhere, anytime.
Decrement and how to meet
its requirements waxed hot
and furious from many po
diums at conventions. Today
you never hear the subject
ment ioned any more.

De creme nt, logarith mic
decrement: Nobody knew
very much abou t the subjec t,
even though the Depart ment
of Commerce issued their
well known Bureau of Stan
dards book ent itle d Radio In
struments and Measurements
#74, on March 23 , 19 18 . Th is
gave tec hnicia ns and engi
neers an in-dep th docu menta-
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Contrast this law to
that of Canada where
the limit is placed at 50
meters. As a Canadian
amateur recently re
marked, with this short
wave we may consider
ourselves fortunate in
deed to cover the ex tra
ordinary distance of
one mile. As for demo
cratic England , the
woul d-be amateur is
simply out of luck, for
no license or permission
is at present even
ob tainable under any
condition. From the
fo re go in g, we may
therefore deduce the
ti m ely moral: Keep
your transmitter on the
lawful side of 200
meters."

Com plete Parts -t-Tube Set

The amateurs up to now
had really not discovered the
potentially great advantage of
the shorter wavelengths.

The rotary gap caused
havoc on many occasions,
since the studs had a tenden
cy to become pitted after a
short time o f operation un less
const ructed of stu ff that
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Co mplete Parts 2-Tube Set

looked quite sim ple, we ama
teurs had o ther problems to
contend with in meeting the
200 meter (or less) wave
len gth requirements. The con
denser design value had to
stay within the above stated
u F limits. I will not attempt
to delve into the mathemati·
cal equations to prove the
point. Remember that we had
a wrong concept of wave
length versus d istance in
those days.

So me amateurs were In a
position to obtain 500 cycle
power generators. Man y sig
nals could be heard on the air
usi ng suc h units. The signal
coming from a 500 cycle
source had a disti nct tone
quali ty. It was music to many
an ear.

By way of interest, here is
a statement which appeared
in Radio Amateur News in
1920:

" Surely the US gov
ernment is not lmpos
ing upon the American
amateur when he limits
the operating wave
length of your trans
mitter to 200 mete rs.
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SPECIALS FROM ~~
electrolUc~

Fairch ild VH F Presu'" Chips New Moto rola Carbon Microphone Model P-7255A. This uni' is a " noise
llCOlFC Hi gh Si\«d Dual 5· 4 l"put nc/no. 15.40 cancelling" palm ty pe microphone. Thei l! mikes come with or w ithOut
11e050C 1 CH I Count.. Oi_ide b, 4 74.35 cobles. Price w ithOut C<lbll!'S $19.9 5 ; w ith cab let $29 .95 .
lI C050M 1 GHt Counler Di, idt by 4 110.50
llC06DC UHF Prn t alt. 750 MHt 0 Type fl ip/fico 12.30 H.P. GI2A UHF Signal Genera to, 450 MHz to 1230 MHz $9 00.00
11C240C Dua l TTL VCM !<l~ II MC4024P aec H.P. 6246 Mic ro wave test se l 6565 MH:l0 7175 MHz $9.00.00
11C440C Phaw frf1l . o.lf'CIOI' ~~ II MC4044P 2&0 Beckman Meter and Hele ro dyne Plug · ,n /F req meter D .C. to 1 G Hz
llC'>8DC Eel vcv 4,53 $900.00llC700C 1>00 MHz fl ip/flop with I"fWI 1230
HC830C 1 GH. 248/256 Pmulf. 2'J20 Motorola MC14410 CP CMO' , o~ generato, 1 MH, csvslal '0llC90DC b50 MHI P~su lt< Di.illt by 10/H Ib .oo uses
llC'lOOM U~ I I l bow u~pt Mt!. •t n iQfl 2a ,00 produce standard d~' f rlQuency telephone d ialing sogna l. D i~t ly

llC'JIDC !>OS MHI Presult' Di. illt b, SIb 16.00 compat ible "';Ih our 12 Itev Chomeric pads. K it Incl udes the lo llowing.
11C'JI0M umt It abow eoctp! MIl. ~rliOfl 24.00

1 MCHa l0CP95H90 0C 350 MHI Pm caftr Oi, illt b, 10/11 ' .50
95H900M s.a~ al abe~ uetpl Mil. ~'lien Ib,50 1 1 MHI C"IUI
95H910 C 350 MHI P~lCalt r Oi,i dt b, SIb 9.50 1 Prinl td Circui l 80ard (Frem H,m Rad ie Stpl. 1975)
'l5H'lIOM s.a mt 'I abeve t XCtpt Mil. ytrlion Ib.50 And ," Ol htr P"tl fer Illtmbly. $ 15.70
L!. TM S40bO /C2I07, 4K RAM 19.01 Fal'chi ld 95H9DDC Prn eal., di.illt by 10 Ie 350 MH I . Will I.kt aoy 35
8atterin MHI Ceunlt' 10 350 MH I . Kit inclullts 1M follOWIng

1 95H'l'OOC
GtI.CtIl 12 ..Its I t 1.5 Amp ",. # CC·1215 51'1.95 1 2N517'1

Crystals JUST ARRIVED! 1~. rld ios ~. • n "'. 2 lIt·88/u 8 frf C' s
1 Prillttd Circuil 80ard

1.00000o MHI a ,95 PU lltd OIl ! 01 strrice. Stt UP for "pre. 150 "'HI. AncI I II elhtr par\1 lor Ilwmbl, 529 .95
500000o MH I 4 ,95 Cltan. All I U~l inc illdtd . No aectlscrit1. Pricts
1000000o MHI 495 F08 Pl\otn.l. Fa ilchild IIC900C Presca le r di'illt by 10 10 b50 MHI Will Uke an, b5
3579.545 KC 2.95 Motoroll U43 tCT 549 .95 MHI Ccuntrr to b50 MHI or " ,th a 825'l'O il ..ill diYiclt tor 10/ 100 10 b50 MHI ,

se TPL S'l'l 'l5 Th l1 ..ill U kt a b,5 MHI caunltr 10 b50 MHz. KII includts tM 101i0lO Ing
CE MT.3) $)9,95 1 l1C90 0C6EMT42N $19.95 1 2N5179

2 OC·88/U

10.7 MHz Narro w band Crystal Filters r v oe 2 194F $7.95 1 MC7805CP 1 P' inlt d Ci rcuit 80"d and ," Olhtt P"11 for allt mb ly
1 8ridgr 82S'I0 I dd 55.70 10 10U I. 559 ,95

IG.J MHz c.....c f ~ 1ar TRANSFORMERS
lIl uAnl SFW10.JMA . .. . . . . .. . . . .. . . .. . . . .. S3.95

F·I8X ld.,ct al b I mps ".Johaft50n.nd Johnson F·9)X b5. lO 40w al 750 mao ' 53
Trimmer Ca pa c iton ' .92A b,5, to 40'1 u 1 Imp 4 59

F.,rite 8 . ads
12 'w " w N·SIX h Olat ion 1I5.ae at 35_. 280

Ito l4pl. u.ss Molltl D.2 b,5. at 3 ,3 ""PI 4,95
I t020~f. $1.95 120 ". '" b5_ , t )3 ampi

8E·12433·001 30. at 15 mao "8GH ·9 b.3'ICt at 10 , mpi

FET's 115 'lac at 100•• Isolation &.95
r.rorz 12V @ 4Aor24 V ." 7.80

2H3070 1.50 21015460 " MFE)()02 3,35
2H34lb 2.25 2N5%5 1.35 MPFl02 .,
2N34.58 DO 2frf5Sl>5 5. 45 MPFl21 1 .50
2frf1621 1 " 3NI26 ' .00 MP F0391 80
2frf1622 1.50 MFE2000 " 01282 250
21014351 285 MFE2001 1.00 MMF5 . 00 P6377 12v at 4 a m ps o r 24\1 a t 2 DIODES2H4416 1,05 MFE2008 4 20 "''' 1 "
2N4875 1.75 MFE 200'l 4 ,8(1 "''' 1.49 amps. $6.30 1N270 Ct,man,,,,,, Oiodts S7.'l5/ e

TUBES P6378 12v at 8 amps or 12v a t 4 HE P170, 25A, 1000 P[V 5495/ 20

a mps. $10.31 Sr mttch SFM5 20K. 20KV, 10 m.,
2E2& 5.00 ." 6.95 7984 495 fall ' t covtry $1,2b ea.
3828 4.00 81IA 9.95 8012 ) 2.00 P8196 80vct at 1 .2 amps $6.284X I50A 15.00 'l 3IA 11,95 815& H 5
4Xl50G 18,00 5849 32.00 '''' 9,95
4cx2508 2400 bl46A .,. 8950 . 50
4CX350A/8l21 35.00 bI 41>8,11298 A 625 4.4OOA ~'l 95
4CJOC1SOOO 1150.00 "" 7.95 4·250A 2495 FANS" XU5 25.00 '''' 35.00 4·1 25A 20 95
5728ITlbOL 25.00 7377 <000 4.&5A 15 95 Pamotor fins. MOllII45OllC III VAC. 60 HI. 19"" . . . . . . • . . . . . . . . - ...........- . . SU 5

RF TRANSISTORS RF TRANSISTORS
2/1115bl 15,00 2 /115590 b.30 MRF 207 2.00 Ampr' t. BLV90 22.50 MMlOD2 lb5
2/1115b2 15.0(1 2N38b6 JAN 1X 4.85 2/11 5591 10.35 MRF208 10, 20 Am~t't. A209 8.bO MM lOO'J 1,80
2Nlb92 15,00 2N 3925 b .OO 2N5&35 495 MRF 209 IUS M5C 200 1 20.00 MM 3375 700
2NI &93 15.00 2N3927 1l.50 2N5&3b 11.95 MRF237 1.85 MSC 3000 20,00 MM 3904 1,50
2N2b31 4.20 2N3'148 2 00 2N5b37 20 70 MRf2)8 8.55 M5C )001 2000 MM390b 1.43
2N2857 1 80 21013950 2b.25 2N5b0 3 20 ,70 MRF450 I b .55 MSC )OD5 20.00 .."" 1.24
2N287b 12.35 2N3%1 '" 2H5b41 ." MRf 451 19 55 MSC 80205 20.00 MM4001 1.39
2N2880 25 .00 2N4l)J2 1.70 2N5643 1070 MRf504 b.75 MSC 80201> 20.00 MM4003 185
2N2927 2.00 2frf4073 200 2N57bO 27 ,00 MR FSO'iI ' .50 MSC 80255 2000 MM40lb 1"
2N2947 17.25 2N4135 2 00 2N.5841 1100 URf51l '" fa i rc~ i l(l SE70Sl> '00 IIM '044 '00
2N2948 15.50 2N4427 12. 2N.5842/MMlbD7 19.50 MRFblO 27 .00 MU I051 2.00 MM4545 ' 00
2N2949 '" 2N44~0 2000 2frfS849/ MMlb22 19.50 MR F8004 '" MU I500 32.20 ..""" 2.15
2frf29SO '.00 ,,- ,,,

2N58~2 5000 HE PSlOI 3/75 2 95 IIMI550 10.00 MU I 552 5000
2N3287 ." 2N4957 " 0 2N5942 49 .50 HEP53014/7b 4.95 MMlbOl '50 MM1553 5b.50
2N33OO 1.05 2/115070 13.80 2N5922 10.00 HEPSlOO 2 11.03 MMl b02 7.50 HEPS502b 2."
2N3302 1.05 2N5090 &90 2frf&080 5. 45 HE PSlO03 2988 MMlb07/2N5842 8.&5 M5C 8025b 20.00
2 frf 3lO7 10,50 2N5I08 ),90 2Nb081 8,M HE PS3005 9.55 MM lb14 2,75 CTC 01. 28 20.00
2N3309 HO 2N5109 1.55 2Nb082 11.25 HEPS300& 19.'l'O MM lb20 17,50 CTC 0 10·28 20.00
2N3375/MM3375 7,00 2N5179 .. 2Nb08) 12.95 HEPS)OD7 24.95 MM lb22 /2N5849 19.50 eTC El·28 20.00
20 553 1.80 2frf5184 2frf&08 4 14.95 HEP53008 2.18 MMlb61 15,00
21113571 4.10 2N5216 47.50 2N6O'l4 5.75 HEPSlOI0 11.34 Mr,Ilb6'l 17.50
2N3818 ' 00 2 frf 558' ." 2N6O'l5 10.35 RCA TA79'l4 5000 MM194) '00
2N3824 3.20 2 N5 589 ." ".'" 19.35 RCA 402'lO 2." MM2b05 ' .00

""" I" ".,m 28.00 KtrttQfl K212b '50 MM 2!>08 ' .00
2Hl8b6 J AN 4.14 Krrtron KIl-6OO8 ' .50

~~
2543 N. 32nd 5TREET

=PHOENIX, ARIZONA 85008 _....-
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electrolUc~ PH. 602·957·0786 NO C.O.D. M8
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Proyram list iny for Loaded Dipole Design program. Writ/en in
Digital Group Maxi-BASIC Versioo l , (Program plus BASIC
requires approximately 17K.)

2 FOR K " 1 TO 16: #" ";N EXT K
4 #" LO AD ED DIPOLE DES IGN"
6 # .. < · · ··· ·· · ·· ··-··· L-··---·-

---_.>"
8#.. X··· · - <> ••• ---- ------<>

----- x ..

Designer

• " I f ' " ,
COoU J &L C&8L E

I I
" .. •, I

• I I
,

co.o.,..... c.oa..E

L ..,
.,. rc"",.. 0f0C

Program Descript ion
The fi rst area is the calc u-

gram is wri tten to help you
juggle the variables involved.
It can be bro ken down into 3
areas.

10FDRK -1TQ4
12 # .. tt ":N E XT K
14 # .. <>- LOADING COIL"
16 # " X-T O-X DISTANCE " OVERALL ANTENNA"
18 # "LENGTH ."
20 # "THE DIPOLE IS FED IN THE CENTER "
22 # ..& THE FEEDLINE TO LOADING COl L"
24 #"DISTA NC E IS A VA RI ABL E YOU WILL"
26 #" IN PUT "; FOR K - 1 TO 9OOO:NEXT K
28 FOR K - 1 TO 16: : .. -. NEXT K
30 # " DATA INPUT"
32#" •• ------ .....
34 INPUT " PLEASE ENTER THE TARGET

RESONANT FREQ.IN MHZ".F
36IF F < -OTHEN 34
38 IF F > 31 THEN #"T HIS PROGRAM IS ONLY

VAllO T O APPROXIMATELY 30 MHZ "
40 IF F >31 THEN 34
42 FOR K - 1 TO 16: # .. ";N EX T K
44 # " ONE HALF WAVELENGTH DIPOLE AT"
46 # F;" MHz "
48 #"HAS AN OVERALL LEN GT H OF "
5O #468/F ;" FEET" ; FOR K - 1 TO 2OOO;NEXT;

FOR K - 1 TO 16; #" ":N E XT K
52 IN PUT " W H AT IS THE DISTANCE IN FEET

FROM THE CENTER OF T HE DIPOLE
TO EACH LOA D ING COIU" , B

54IFB < -OTHEN 52: I F B >230/F THEN 52
56 INPUT " WH AT GAGE WIRE A RE YOU USING?" ,

GI
58 IF G1 < 2 TH EN 56
60 IF lNT lG1/2) =(G 11/2 T HEN G=G 1 ELSE G"G1+1
62 1F G >32THEN 56
64 GOSUB 138
66 IN PUT "WHAT IS THE OVERALL A NT.

LENGT H IN FEEn",L
68 IF L < - 0 TH EN 66
70 IF L > 46 5/ F T HEN #"TOO LONG, Y OU WILL NEED

CAPAC ITIVE L OADI N G"
72 IF L >465/F T H EN 66
74 IF L < 2-B T HEN # "CO l LS ARE OUTSIDE

OF ANTENNA T RY AGA IN!!"
76 IFL <2-B T HEN66
78 GOSUB 112
SO #"T HE REQU IRED LOA D IN D UCTA N CE"
82 # " IS -". CO;"MICROHENRYS."
84 IN PUT " JUM P TO COIL DES IGN?

IY OA NI " ,A $
86 1F A$ -" Y" T H EN GOSU B 176
88 FOR K - 1 TO 1000 :N EXT K
90 #"W ANT?"
92 # "1 - COI L DESIGN"
94 #2 - STOP" : # :3 - EXAMINE EFFECT ON

VA R IA BLE CHANGES" :"4 - RESTARr'
96 INPUT K
98 IF K - 1 THEN AS - " Y"

100 IF K - 1 THEN 86
102IFK -2THEN110
104 IF K - 3 THEN GOSU B 226

level of your choice. If you 're
usi ng less th an a couple
hundred feet of RG-8 or
RG-l1 and you r lot is as
small as mi ne, then that 's an
attractive exchange.

The Dipole Designer pro-

T he resonant half wave
length dipole can be

shortened consi de rably usi ng
a pair of loading coils to
provide lumped inductance
between the center feed point
and the ends of the antenna
(Fig. 1). Both of these con
figurations can be reson ant at
the same frequenc y.

What "> the tradeoff? The
redu ced physical length costs
you bandwidth at any swr

Dipole

and length

calculates coils

Program

- -

Fig. 1. Dipole Antenna Con
siderat ions.

1);!1 B2



106 IF K" 3 T H EN 90
108 IF K~ 4 THEN30

110 EN D
112 Cl ~ 1.E6/ (69-9 .8696"PF )
114 C2" LOG ((24 /o)- (234/F -B IH
116 5 .. 11 -I F " B)/234)
118 52 = 5·5
120 C3 = 52-1
122 C4 = f234 / FI-B
124 CS = LOG ((24·1L/ 2-B)J / O )-1
126 T - ( F -U2·F " BII234
128 T2 " T oT
130 C6 = T 2-1
132 C7 = IU21-B
134 CO '" C1" f (C2"C3/C4)-(CS "C6/C711
136 RETURN
138 IF G " 2 THEN 0 - .2S8
140 IF G" 4 THEN 0 " .204
142 IF G = 6 THEN 0 " .1 62
144 IF G = 8 T H EN 0 - .129
146I F G "'10THEN 0 - .102
148 IF G = 12 THEN 0 " .081
150 IF G " 14 THEN 0 - .064
l S2 IF G = 16 THEN 0 - .0SI
154 IF G - 18 T HEN D - .040
1 56 IF G - 20 THEN D - .032
158 IF G " 22 TH EN D - .02S
160 IF G = 24 T HEN 0 - .0 20
162lF G '" 26 THEN D - .016
164 IF G " 28 THEN D - .0 13
166 IF G = 30 T H EN D " .010
168IF G '" 32 TH EN D - .008
170 RE TURN
172 GOsUB 176
174 GOTO 226
176 # "THE VALUE OF INDUCTANCE CURR ·"
178 #" EN T L Y IN MEMORY IS:"
180 #CO: #"0 0 YOU WANT TO USE TH IS"
182 #"VALUE I N DES IGN ING A COIL?"
184 INPUT "ENTRY Y OR N" , A $
186 IF AS " "Y" TH EN 190
188 INPUT " PLEASE ENTER TH E NEW VA LUE IN

MICROHENRYS", CO
190 IF CO - 0 THEN 176
192 INPUT " WH AT IS THE D IAMETER OF THE CO I L

IN lNCHES7".R
194 IF R" O T HEN 192
196 R .. A SS (R/2)
198 IN PUT "ENTER THE NUMBER OF T U RN S PER INCH

OF COIL LENG TH",T
200 T .. ASS(T)
202 IF T " OTHEN 198
204 # " - - . . . . . _.. . _. - - . _. .. - - _. . . . - - - "
206 #"COI L DIAMETER = " ;2 "R ;"INCHEs"
208 #"CO I L WOU ND A T";T;"TURNS/INCH"
2 10 Ull = 1110"CO)+SQRTU100"CO·CO)-(4 " A "A "T"T

"(-9)"R "COIlI /(2"R"R · P TI
212 U21 = (fl0"CO) -SQAT((100"a>"COI -(4"R·R"T"T

"(-9)· A ·COJlI/(2"R·R"T "TI

2 14 IF Llll > Ll2) TH EN Ll31 - L l1 l
216 IF L(2 ) > LU I THEN Ll 3) " L(2)
218 #"COI L L EN GTH - "; Ll31; " INCHES"
220 # " TOT A L TURNS - ": T"U31
221 #" IN D UCTA NCE" ": CO;"M ICROHENRYS: # " - • •..
222 FOR K .. 1 TO 5lXXJ:NEXT K
224 RE TURN
226 #"TO EXAM INE THE EFFECT ON COI L"
228 #" IN DUCTANCE OF CHANG ING A"
230 # " VA RIA BLE. ENT ER AN A PPRO PR IATE"
232 #"NU MBER "

234 # "l·FEEDPOIN T T O COI L D ISTAN CE"
236 # " 2-o V ER A L L L ENG TH"
238 #"3·W IR E SIZE"
240 #"4-RET UR N FOR NEW DE SIGN"
242 #"5-R ETUR N T O COIL DESI GN "
244 INPUT " «:»
2461F V " 1 T H EN 258
248 IF V .. 2 TH EN 298
250 IF V .. 3 THE N 336
252 IF V .. 4 THE N 30
254 IF V - 5THEN 172
256 GO TO 226
258 #"LQAD CHANGE WITH FEEDPOINT"
260 #"TO LO A DI NG CO IL D ISTANCE"
262 # " CH A NGE"
264 FOR K " 1 TO l000:NEXT K
266 #"OVERA L L L ENGTH - ";L;"Fr'
268 #"RESO NA NT FREO. - ";F ;" M HZ"
270 # " WIRE SIZ E - ";G;"GAG E"
272 # " • - • - - - - - - - - - - - _• ••• - - •• • - - - _. "
274 FOR K .. 1 T O l 000:NE XT K
276 # "CENTER TO CO IL IN DU CTA NCE "
278 #"DIST.(FT) M ICAOHEN RYS"
2800 =B
282 FOR B - {.OS"U TO f.45" U STEP (.OS·U
284 #B;
286 GOSUB 11 2
288 # TAB(16);CO
290 NEXT B
292B=O
294 INPUT " R EA OY T O CONTlN UE?",AS
296 GOTO 226
298 # " LOAD CHAN GE WITH CHAN GE IN "
300 #"OVEA A L l ANTENNA LENGTH :"
302 FOA K " 1 T O 1000:NE XT K
304 #"CENTER TO CO I L DIS TANCE " " ;B;"FT : '
306 # "RESONANT FA EO .- " ;F;" MH Z"
308 #"WIRE SIZE - ";G;" GAG E"
310 FO R K " 1 T O 2000 :NEXT K
312 0= L
314 #"- - _ -----"
3 16 #"TOTA L LENGT H INDUCTi vE LOAD"
318 #"FEET M ICAOHEN AYS"
320 FOR L " (2.4"B) TO f46S/Fl STEP 111230/ FI

-(2.4"B)I /4)
322 # L;
324 GOSUB 112
326 # TABI 161;CO
328 N EXT L
33O L ooO
332 FOR K .. 1 T O 3000:NEXT K
334 GOTO 294
336 # " CHA NG E IN LOAD WI TH CHAN GE"
338 #" IN ANT ENN A W IRE SIZE"
340 FOR K - 1 TO 1000:NE XT K
342 #"R ESON ANT FREOUENCY .. ";F ;"MHZ"
344 #" LENGTH " " ;L;"FT"
346 #"CENTEA TO CO IL D IST. s ";B;" FT "
348 FOR K .. 1 TO 2000:NEXT K
350 #" . . . -. - - - - . . - - - - . - - - - - --. - - - - - -"
352 #'WIRE SIZE INDUCTA NCE L OA D"
3S4 #"fGAGEl M IC AO HENA YS"
356 P~G

358 FOA G - 6 TO 28 STE P 2
360:e" " :G.• •
362 GOsUB 138
364 GOSUB 112
366 # TABf161;CO
368 NEXT G
370 G '" P
372 GO TO 294

latfon of the size of the
induct ive loading coil you
will need to Inser t in eac h leg
of the an tenna. The com puter
asks you to input :

a) the desired resonant fre
quency in MHz ;

b) the distance in feet
fro m the center of the anten
na to where you want to
place the loadin g coils;

c) the size of wire yo u are
going to use in construct ing
the antenna. This information

is entered as wire gauge size.
Buried in the program is a
wire gauge to wire diameter
conve rsion looku p table ;

d) the overall length from
end to end th at your new
antenna will have to be in

order to fit in the space you
have available.

The compu te r will then
pro mptly display the indu c
tance in microhenrvs req uired
to meet the above design
variables.

. 3 ~



Sample run of Loaded Dipole Des/gn program.

---- .. -.. _. .._---_ . --- -.-

At this point yo u're prob
ably wondering where you
stashed that coil design slide
rule. Look no further, be
cause that's section two of
the program.

First you're given a choice
of sta rting wit h the val ue of
inductance just calculated or
a new value. In eit her case it's
in microhenrvs. T he pro gram
then asks you to input :

a) coi l diameter in inches,
and

b) the number of t urns per
inch you plan to wind t he
coi l at.

Using this data the com
puter will return both the
overall coil length and the
total number of t urns re
quired to obtain the design
inductance.

Curious about what effec t
the wire size reall y has? How
a bo ut c hanges in overall
length? Or what hap pens
when yo u move those coils
away fro m t he center of the
antenna toward the ends?
The third section of the
program takes care of these
variables.

Using the Program

Just select the appropriate
option after t he list is dis
played and a table will be
generated showing the change
in indu ct ive load (i n micro
henrys) wit h one of the
design para meters cha nged
over a wide range.

The first option is an
analysis of what happens
when feedpoint to loading
coil distance is changed. The
inductance of the loading coil
required to pro duce
resonance is listed in one
column of the table and the
center to load distance in a
seco nd co lumn. The number
of feet the coil is from t he
fecdline sta rts at 5% of t he
overall antenna length you
previously inputted and goes
to 45% of the overall length
in 5% increments. Does the
inductance of the coil in
crease or decrease as it moves
away from the feedpoint?

Choose the second o pt ion,
a n d yo ur com puter will
generate a ta ble of load
inductance In one column

IND UCTI V E LOA D
M ICRDHENRYS

9 .489
9.822

10.166
10.504
10.849
11.182
11.538
11.865
12.226
12.553
12.880
13.185

INDUCT A NCE LOAD
MICROHENRYS

155.760
52 .082
31.047
21 .399
15.619
11 .630
8.620
6 .205
4 .178
2.412
0 .851

INDUCTANCE
MICROHENRYS

9.606
10.655
12.050
13.970
16.734
20 .973
28.128
42 .333
82.605

WIRE SIZE
(GAGE)

s
•10

12

"I.I.
20
22
2.2.2.

READY TO CONTINUE?

TOTAL LENGTH
FEET

12.
17.072
22.145
27.217
32.300
37.362
42 .435
47 .507
52.580
57.652
62.724

READY TO CONTINUE 7
y

TO EXAMINE T H E EFFECT ON CO l L
IND UCT ANCE OF CHANG ING A
VAR IABLE, ENTER AN APPROPRIATE
NUMBER ;
1 - FEEQPOINT TO COIL DISTANCE
2 - OVER A L L LENGTH
3 - WIR E SIZ E
4 - RETUR N FOR NEW DE SIGN
5 - RETUR N TO CO IL DESI GN
=3
CHANG E I N LOAD WITH A CHANGE
IN ANTEN NA WI RE SIZE.
RESON ANT FREQ. - 7.123 M HZ
LENGTH - 37.5 FT.
CENTER TO COl L DISTAN CE - 5 FT.

CENTER TO COI L
DIST. IFT.)

1.875
3.750
5.625
7.500
9 .375

11 .250
13 .1 25
15.000
16.875

READY TO CONTINUE7
y

TO EXAMINE T H E EFFECTON COIL
IND UCTA NCE OF CHANG ING A
VAR IA BL E, ENTER AN APPROPRIATE
NUMBER:
1 - FEEDPOINT TO COI L DI STANCE
2 - OV ER A LL LENGTH
3 - WIR E SIZ E
4 - RETURN FOR NEW DESIGN
5 - RETURN TO COIL DESIGN
#2
LOAD CHANGE WITH CHANGE IN
OVERALL ANTENNA LENGTH .
CENTER TO COl L DISTAN CE - 5 FT.
RESONANT FRED. = 7.123 MHZ
WIRE SIZE - 18 GAGE

WANT7
1 - COI L DESIGN
2 - STOP
3 - EXAMINE EFFECT OF VA R IABLE CHANG ES
4 - RESTART,
3
TO EXAMINE T H E EFFECT ON COIL
IND UCT A NCE OF CHANGING A
VARIAB LE , ENTER AN APPROPRIATE
NUMBER ;
1 - FEEDPOINT TO CO IL DISTANCE
2 - OV ERA LL LE NGTH
3 - WIR E SIZE
4 - RETURN FOR N EW D ESIGN
5 - RETURN TO CO IL D ESIGN
I
LOAD CHANGE WITH FEEDPOINT
TO LOADI NG COIL DI STANCE CHANGE
OVERALL LENGTH - 37.5 FT.
RESONANT FREQ. - 7.123 MHZ
WIRE SIZE .. 18 GAGE

-_.. .. _----- _. --- ----- ---
CO I L DIAMETER - 2 I NCH ES
COIL WOU ND AT 8 TURNS/INCH
COl L LENGTH - 2.46 INCHES
TOTAL TURNS -19.69
INDUCTANCE - 11.54 M ICRO HENR YS

DATA INPUT

RUN
LOADED DIP OLE DESIGN
<- _. ---- ----- ----L - - - -- - - - -- -->
X-----< >- ------ --- ---<>--· · · X

I I
II

<>- LOADING COIL
X TO X DISTANCE - OVERA L L ANTENNA
LENGTH.
THE DIPOLE 15 FED IN THE CENTER
& THE FEEDLINE TO LOADING CO IL
D ISTANCE IS A VARIABLE YOU WILL
INPUT

PLEASE ENT ER THE TARGET RESONANT
FRED. IN MHZ-
7.123
ONE HALF WAVELENGTH DIPOLE AT
7.123MHZ
HAS AS OVERALL LENGTH OF
65.702 FEET
WHAT ISTHE DISTANCE IN FEET
FROM TH E CENTER OF TH E DIPOLE TO
EACH LOADING CO IL?
S
WHAT GAGE WIRE ARE YOU US IN G?,.
WHAT IS TH E OVERALL ANTENNA LENGTH
IN FEET?
37.5
THE REQU IRED LOAD INDUCTANCE
IS - 11.54 MICRQHENRYS.
JUMP TO COIL DESIGN ? (V OR N l
Y
T HE VA LUE OF INDUCTA NCE CURRo
ENTLY IN MEMORY IS :
11 .54
DO YOU WAN T TO US E THIS
V A LUE IN DESI GN I NG A CO I L?
ENTER Y OR N
Y
WHAT IS THE DIAMETER OF THE COIL
IN INCHES7
2
ENTER T HE NUMBER OF TURNS PER
INCH OF CO I L L ENGT H

•



Group Soft
Maxi-BASIC

and overall di po le length in
t he o t he r col umn. The center
to coil d istance yo u origina lly
specified is used. The overall
antenna length starts at 2.4
times the center to coil
distance and goes to a lmo st
one half wavele ngt h. Sure
e n o u gh , the inductance
approaches zero as the overall
lengt h approac hes half wave
length.

Ho w about the wire size?
Why is it even taken into
consideration ? Wen, choose
opti on t hree and loo k at a

c o m p ar iso n of requ ired
induc t ive load to wire size
with wire size goi ng fro m 6
gauge to 28 gauge in ste ps of
2_ In terest ing.

A few comme nts about
t he program. It ru ns in abo ut
4 .6 K o f BASIC, no t counting
the memory consumed by the
BAS IC interpreter. I have it
runn ing on an 18K l-80
Digital Grou p System. If
memo ry ca pacity is a prob
lem, the program can be
chopped into 3 major areas
d e sc r i bed a nd portions

deleted as required.
You could also de let e t he

wire gauge to wire rad ius co n
version section and enter wire
radius in inches , to save a
couple hundred words.

T he re are no remarks.
However, I think the liberal
use of print com mands makes
the program fairly easy to
foll o w.

F or ma tted p rin t com
mands were delibera tely
avo ided to save confusion in
applying this program with
different systems. The lan-

guage is Digita l
ware Svsterns
Version 1.

H o w about adding a
section for inverted vee con
figurations ? Extracting the
l oadin g for verticals and
whips should be relat ively
easy, too. •

Referen OllS

l . Re ference Data for Radio Engi ·
neers. 5th Ed it ion . 4th Prinl ing.
19 72. Copvriltlt H. W. Seens,
1968. P8~S G·1. G·3.
2. QS T. September, 19 74. pa~
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WiN A fREE PRE-AMP
WOWI Ju~. ,h,nk of ill Fo. eVf'ry 100
p r. """"'1 ...... ""II be lween now and
Au~u<l 31, 1971 ...... w,lI ha"" a d.aw 
,ng and r. lund l hot pu.<:hase price 10
.hot lucky win ..... You <:an', ge l Mlle.
odrh for WInning anywlle.-e, _ ."*
..-. P "'P$ YOU 0< ma bonter
y..." c of ing. A~y.
nobodv 10_ beQu. if you buy •
V..,guard Model 201 ~"'P. VO.. "",II
II."", I"" ba" P""'''''' money can buy.
The ...~ p",...mp i. no w in u.e
, I"o ughou l ,ha world in so phiot icaled
inl1anlllon. Ii"" _tile. OI ",lonl ..,d
•..:lOa ••• ranomv. Our p ... ...mPl , .,
cno.... for INi. low noi.. CtYllocally
2.5 dB • 150 Ml-lzl. hlllh gain (30 dB
• 1 50 MHz). ..d __Ilent l1abilily
I...... u. RCA d....9" MO$FETII.
Phone YOU' <>I'M' in todoy 'Of mal
p ' ''''"", yOU'"" beo!n """ ';1>9 to buy
and ....., '11 deduct $1.50 lor you r phone
call <>nd ,I>;p l he orde . COO by a ir
P..- COlI POt! ...jth in 2 day •• nUt M odel
201 i....,1.,100 . uned 10..,Y f •• _V
boII_n 5 ond 200 MHI lbe our. to
_lfyl ...nll. 3'lr.~Ih _ your
d'>oi<B' of BNC or RCA """.-e1otl.
()pe.atnon 12 V de . 10 rnA.

PhotN: 2 ' 2468-2120 S29·9~

Vanguard
Labs
19&23 JAMAICA AVE.

HOLLIS, N . Y. 11423 V1

CANADIANS!
Eliminate the Customs Hassles.
Save Money and gel Canadian
Warranties on lMSAI and S-1 OO
compatible products .

IMSAI8080 KIT $ 838.00
ASS. $1163.00

(Can. Duty & Fed. Tall Included).

AUTHORIZED DEALER

Send $1.00 for complete tMSAI
Catalog.
We will develop complete applica
tion systems.
Contact us lor further informatIOn.

~
Rotundra ...

Cybernetics If••
Boll 1448, Calgary, Alta , T2P 2H9

Phone (403) 283-8076

R13

THE 8700 COMPUTER I CONTROLLER
An exceptional price on an ~lications oriented 6503 based
micro-processor system featuring:
• lK byte s RAM locations (512 bytes supplied)
• lK byte s ROM locations (256 byte monitor included)
• 2 - 8 bit Input ports
• 2 _ 8 bit output ports (1 latched, 1 buffered)
• 24 key touch operated keypad (used by the monitor to allow

entry and execution of user programs _ also user definable. )
• 2 - latched seven segment displays (used by monitor to display

memory location and contents - easily user programmed)
• Optional cassette inte r fac e ($22 .50) fits entirely on the

processor board.

THE IDEll. LOW cast SOLUTION TO I_PlE_ENTlNG All THOSE

WILD CO_PUTER BASED comOL STm_S YOnE BEEN O'EA_ING OFI

PAIA software currently available or under development includes :
•

• Electronic music synthesizer interface .
• Home applications package incinding: Multi-zone fire &:

burglar alarm, real time clock, energy saving heat/air
conditioning control, computer generated " door - bell" ,

• Model railroad controller
• More •• • •• . . .

86

8700 COMPUTER /CONTROLLER KIT _••••..••.. $149.95
(requires sv. @ 1. 2A.; 12v. @ 150 ma,) YULL-L¢

Slipped direct to you by PAIA (add $3 , 00 postage & handling) h\aO 9....a.n:.~::ato'l'e8. ELECTRONICS,INC.
DETAILS ON IWA lITS IHOURF'EE CATAlOG .. •.•••. WRITE FO' ITrOOATI Co'" Oept. 7-H 1020 W. Wilshire 8lvd•
.. OR PHOME OUR 24M' OEIIOIOlUlE. UNE 1\0 51 143-7396 lAC UC OROE'S alSO ActEmo. Oklahoma City. OK 73118

PO
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Add $ 1 .50 .,. ....Iume lor postage I nd hilndling .

1712·T FARMINGTON COURT
CROFTON MD 21114

Phone Orders call (8001 638-9194
Informat ion and Mary land Residents Call (301)·721-1148

SCIENTIFIC RESEARCH
;;]

. ,

Personal checks - a llow 4 weeks tor shipp ing. Pricing subject t o c h a nge w it h out
not ice. If a ir mai l shipping is desired add S3 per vo lume to p r ice. Continental U.S.
only. F ore ign creers add $8 f o r e ach vol u m e.
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I
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Available NOW! ! ! at most computer stores

The " HOW-TO-DO IT" Books fo r the " DO_IT" Person

Written in compatible BASIC immediately executable in
ANY computer with at least 4K. NO other peripherals
needed.

See Our List Of Dealers

-

This library is the mOil comprehensive work of
its kind to date. There a re o ther sottware books
on t he market but th ey are d e d icated t o
computer games. T h e intent io n a t th is wor k is
t o a llow tha average individual the capabilitY t o
easily perform useful a nd productive tasks w ith
a computer . All of the p rogram' contained
within t h is Library have been thorO<>llhly tasted
and e~ecuted On several sySt.....s. InclUded with
eaCh program is a description of the p rogram. a
list of poten t ia l users, instructions f or e xe c u 
tion and possible limi t a t io ns t h at m a y arise
when r unn ing it on various systems. Listed in
the limitat ion sect ion is the amount of memory
that is re q u ired to store and e~eeute the
progr....

Each program's source code is listed in full
detail. T h ew source code list ings a re not re o
duced in size but lIre sho w n ful l size for
increase d reada b ility . A lmost ever y program is
selt instruct ing a nd p rompts the u ser wi t h a ll
required r u n n ing da ta. Im m ed iate ly f ollo wing
the source code listing for mOSt of t he p rograms
is II semple executed run o f the p rogram.

T h e entire Library is 11 00 pag" long, chocked
full of pro gra m source code, in stru ctions, c o n
versions, memor y r eq u iremen ts , exampl e s and
much m o re. A L L are w ri tten in compat ib le
BASI C eeecutebte in 4 K M ITS, SP HE RE, IMS .

SWTPC. PDP. e t c . BAS IC compilers ava ilable
fa' 8080 and 6800 under $ 10 el_here.

VOf..l.WIE I .. $24.95
BOOKKEEPING
GAMES
PICTURES

VOLUME II • . $ 24.95
MATH & ENG INEERING
PLOTT ING & STAT
BASIC STATEMENT OEF

VOLUM E III .. $ 311.95
ADVANCED BUSINESS
BILLING
INVENTORY
PAYROLL

VOLUME IV . ,$9.95
GENERAL PURPOSE

VOLUME V .. S9 .95
EXPER IMENTER

Thi sLiBRARY is a complete do it yourself kit . Knowledge of programm ing not requi red. EASY to read and USE .
Almost FREE Less Than $1 / Program Complete



Software Control

- - for High Quality Video Display

1I1t......
:earrla,. ret".o
lLln. feed
; .. 11
:kek.p.c"
;Tab
:Collt ro l I
;10" f. ed
;D. l. t . ( rubou t)

(...u_ 6 . c h. rac . " .. par IIn .. l
; St ar tl llll .41 41.... of dlapl.y . ea<> tJ'
;Mu. b. , of lin.. 011 dla play
;M<IIIbar of " at t loop. f o r b.. ll

18e g l nll l ll! line of dl.pl.r block
: End l ng I ne of d\a play b lICk
:Md.... of ne xt ch.rac te r (upd.ted by VIDEO)

Vl de<> Dis,lay Drive .

o
•
~"

H BLOCK :G.. t t he ..gument block
ViDEO ;I nvoh .he dtapIay proc u . o r

r eturn here

lin. f ....

rmr

fo na fe ed

b.U

control ~

d1_nalon of di .pl. y
IOP ~"1l '1I00
111SLU "32
pAUSE~"1l1l 0DO

...

; Thh . outine h • I\e n..d ''' 'PO.'' display d. h .. . .\ chu.ne. is
1."pplle d 111 t he .cc....1..0 • • nd tbie rnu t1ne 11 Invok..d c....lnS t b. t
le h...cte r t o be n.fer red t o t he displ.r --.0.,. . If th.t ch...ct...
l is • con . ro l th c ter. t he n ••pech .cl1ol1 _y tu. pl.ce . uch •
' clearl ng t he .Creen or ch.ll g lllll the loc.t10n of ' he c ....or•

The foll .... lnK c alling to.... t ta ...ed :

:T All•

; .\ " dl.play b l ""k" is • """1' of linea on the .orHn tb.t .re .cted
;upon t Ol e t h... If t he b l ock ta •• , olled. fo r ..xa.ple. ollly . hoae line.
lbe t _ en tlla at.rt lng and f1nhhlng lI,..a a re .c roH.d . Th. "c.. r ..or" ta
;t he l oe. U olI of . he nex t .h....te r OG the .or.u . Tbe .uraor 11
: . .... r ..aented on tbe . oreen by l .w.. rt h l t he eld..o .t tlla t loe.Uon.
; 1'10.. cb...c t ..... re dlapl.r.d .. ella cu rrent ...rao r loe.tlon .nd that
; l oeat1nn h .,h."cad ODe 1'_ tlOII . f ter e••b c.ll ull1... • .pec lal
; cb.r... er ch....... the curoor .ddr ....

: Ihe f<>l1""l", .~chl control .h...ct .. r •• re t ..cII$nlaad :
;0. cu r 1.g. retur n !Iov. t b. curoo r (next ch."cur po.l<lon) to tb..

b.,1nlll ... of 'he 'ur rellt llna.
!loY. the .ura"r 41"'"'0 "".. Itlle. If there are ""
..".. lin.. III th.. block, th.1I the r u t ot th..
block ta . orolled u""arne.M the Curao r
po.1t 10n 1a uncb....ed .
J40ve t h.. cu rao . b.ckwarda on. ch•••eter. If the
curaor 1a already .t t he left_at poei tlon on
the aC' ••II , the n no . c t l on I. t.ken .
Move t he Curao r forw.od to the nut t.b ",01' •
If t he cu""o h . l ready at the <1ght...,..

!Oa lt t oll 011 the . ..""n
l

the n no .ctlon 1a t.k.n.
. botop. ... Implldt y u t ev.ry 8 co l umna

begi lln lng .t oolumn 9.
Clear t he .ntl r . block .nd po. ltloll the Cu"or
t o t he tI .. t ch. .." .r po. lt1on o f t he H .. t
l in. of the block .
Cle., .h. cur ..nt lin••nd..,va t he curaor to
t he flu. poal tlon of t b. 11"••
re..,o...tl! . lnv. .. .11 of t he '1141." "" the
.c r ...lI . Th. eUUo r po. ltlo" h un.off.ct..t.
Tbl. 1••n .tt.llt lon l • • tl ... f""c t10".
no ...,.hI.... Thla oh."".r 1a .....tI_.....41 ..
• f ille r ch...et.r, t her.fo ra 1< 10 I,,,,,red .

.8LOCK: 08

"~

""""000012

""""""""00001 1

""""0000 110
000117

114000
0000.0
100000

,
z,
•>
l•,!
"""""..
"""zo
"Ii
""~,
U
"nII
Is
""II
so

"""..
"..
"....so
"""""~~
""":!
".."~~..

Don Alexander WA8VNP
Microcompuler VenHlTes. Inc.
44 97 Indianola Ave.
Columbus OH 432 J4

I n the March, 1977 J issue
of 73 J described a video

display which is seen to be a
part of memory by the co m
pute r. This article is to
present a software driver for
th at d isplay.

The operation of the dis
play is essentially that of a
window to a portion of the
co mputer's memory. The
computer can read or write
randomly to any portion of
the display memory just as it
can with its normal memory.
In fact, programs may even
be executed from the di splay
memory. When the processor
is not accessing the display
memory, the d isplay circuit ry
takes over and uses that mem
ory to generate a vi deo signaL
As a result, display functions
such as li ne feeding or erasing
are software processes.

Th e pro gram provides
these basic funct ions:
1. Carriage return ;
rr..ol:.m oo



Continued

<h ac octe n ,
:Pu t t ha cha racter 1n dl .play ..ellOry
: P01nt t o nex t ,"aracter
:Gu t ha 1"" addra.. btu
;Checlr. f o r the oUre o f a n_ line
~lf 00, do an aut-..t1c Una faad
: I n..art thl. characte r
:""0" KL
;Upd..a .alht'••unor .dd....

2. Line feed ;
3. Backspace;
4 . Horizontal tab ;
5. Form feed (erases the dls
play) ;
6. Clear line ;
7. Bell (an inaud ible bell, no
less);
8 . Cursor;
9 . Do nothing. (Most ter
minals accept a filler char
acter which does nothing.)

Call ing parameters to the
program are used to define
the beginning and end lines of
the display block to be used
and to specify the current
cursor address. On return
from the display routine all
registers and status flags are
restored, and the CUf50 r ad
dress in the parameter list will
have been updated .

Most normal applications
of the display use all 32 lines
and therefore would specify
lines 0 and 31 in the parame
ter list. But, referring to page
82 of the March, 1977, 73,
you will see an example
where I have several display
blocks in use simu ltaneously .

89 Ill!l

; e e t _te... . unU... 11.....

; S toprl Une

,Low cunor add....

;hve ' ''I h t e n

:KIgh cu..o r add ....aa
:Save II and L .. " al l
:10 t h h a canlate return'
: If .." do a c a rr a.a ..turo
:lo t h _ a 11... faa.!!
:It .." do a ltoa faad
~lo t h • a bell!
~Il ao, t nver t tha entl .. _craen
: lo th _ a bac kapace?
:It 0 0 , do a back. pace
:lo t hla a c on trol X?
; tt .." do a control X
:la t h la a t a b ?
; It .." do a tab
;lo t h b a fo .. faad?
;It.., do a fo.. had
;lo t"Ia a dala.. ?
;If 00, '0 d" nothtng

; Potnc ilL bac k ""a.. It ....
:lIa..ota othar ra , ht a..

:I nv ett t h h tharacu r back to otdlnary
;G.. t h a odd t ...
: lta.ka It poin t t o beginning of Une
: Put It back in E
;Go 4" tUtaO t

DECay.t..-ID at!'••
~Tuto oft ov..otoo
:Gat 1"" ad4tua
:Zaro hott". ) bi t.
:Put back 10to !
:Add 8 to cUtaOt add....

..,

,..,
c
'.',
c .!!,
'.',
0.',
. e HCH
ttn
.ClILrP
~rn
.C~[L

xan.
. CHRKSm ,
. CHeNx
tt"
.CHTAJ
rr..
.CHrfD
urn
.CHOEL
OJ1I.Ul

fot a 1><> t1%ontal
CALL UVCIIIl

..:IV " , '~ , .
!«:IV E, "
LXI 11 ,8
O~ c
tt'"

VIDEO' PUSH
su..
ro..
~,

'"~,,..
~.,..
~.

ro..

'""'""'""cer
.rz

'"rz
'".rz

'""'".n
,~,

;Here fo r non-.pec lal
STAll 0
I ~ I 0
KJV hE
,\,!II ,,3r
JZ Lrl

Cu:aSOl, C.lJ.L I~VCIlll

CU1SlI: POP H
-ev ~.O
00' ,
KJ V M, E
00' ,
00. ,
ro, nro, ,
pop PSII
m

:" ..a f" r a carrtala r etur n ,
XCRT : CALL 1~ CIIR

~I' " ,E
A.~ I ")lCO
..:IV h"
J!olI' u:IlSOI1

'"""'"'"'""'"""".0"

U~
)76 0 U
Jl2 11 0 000
)16 012
)12 211 000
376 001
112 J) 000
376 010
1I2 141 000
376 0)0
)12 16 4 000
)76 0 11
)12 122 000
376 014
312 lOS 000
)76 111
Jl2 01 6 000

liS 024 001
m
)46 300

'"303 0 7) 000

'"'"m
146 0 71
312 20S 000
HS 024 001

'"'"'"'"'"'"'"nn
'"nr

liS 0 24 00 1
m
346 )70

'"041 010 000

'"'"

0 00000
000001""""",""""",cooco,cccoc,
eoooce
WOOD1
000010
000011
000012

""""cooois
""""""""ocoozs
000021
000032
OOOOH
00(0)7

""""cooe..
eeoc..
ccccn
OOOO H
OOOO ~ 6

000060

000063
"'~.
"'~,
~,

gggg~g
000016
000011
000100
000101
000102
(00 10)
000 104
000 105

""" "'000101

000122
000125
000116
000130

888m
0001)5

000110
0001 1)

8&81li
00011 1

..
"""""",.-n
re

""n
"..
:~.,....
""""..
"..sr..
"'''''"I&i
'"''"."
.".,.
.""0rn

'"'"'"'"",
'"m
'"m
'"'"'"'"'"'"".
'"
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display routine using lines
2-11 in its parameter list.
Li k e w ise, the transmitter
routine calls the display
driver u~i ng lines 15-31. The
two one-line areas are from
spe cial function rou tines
which call the display driver
with the beginning and end
lines defined to be the same.

The cursor function is pro
vided by using the inversion
capability of th e display. Any
character may be displayed as
white on black or black on
white as described in the
March article. The software
presented here uses that tea
ture for the cursor and to
implement the inaudible bell
(invert the entire screen for
about a half of a sccond.)

The cursor address is pa rt
of the ca lling program's pa
rameter list since it is possible
(as illustrated above) to have
more than o ne cursor _ Use of
the display is facilitated by
having any routine which uses
the dis play driver to initi alize
it s corresponding display
block. This is accom plished
by calling the display routine
with a form feed (oc ta l 14) in
the accumulator. This will
erase the specified portion of
the display and will initialize
the cursor address in the
call ing rout ine's parameter
bloc" 10 point to the up per
left character of the display
bloc k_

The program listing is rea
sonably well documented so
you should be able to follow
the program flow without too
much trouble.

I do want to men tion that
In the schematic on page 78
of the March 73 the line
labeled "011" (center-left in
the schematic) should be
labeled C7, Also, the text on
the same page says that part
of the row counter is a 7490.
It is rea lly a 7493 as the
schematic indicates.

I wish to express thanks to
Victor Kean WA1 LKU who
took a program listing from
my model 19 Teletype, com
plete with comments in free
hand scrawl, and rety ped the
source and comments on a
local DEC-System 10 to pro
duce a readable listing. •

one line and two larger
bloc ks , The program whic h is
receiving the RTIV ca lls t he

c •• 1"" .dd....
Ch.ek for n_ Une
tl """ do .. lie. feed
O....""1oe do ., ~o."",.

;En'ry for .0'0 Hne feed
;Do no' tnvert
;Unlnve« pr....n, cha..cte<
;G., negative of ."reen ",aT'
;Add co'.o ' adduu '0 ge, co"nt
,G.. t I"" count
iCe' high ''''0 hit. IDto I"" tV<> blta

;~.<o 'h. Otbe< bit.
;Save thh ouRU
;C.t htlh COUDt
;~Itl, , by lou.

;Add to get lin.. ftUabeT
;Co"l'Dre to ellod of Une
;If Ie.. , go pOint '0 on, line
;Co get addT.... for aeroll
;Put odd.e.. Into DE
;CH 64
:Add It .0 aln.' add.e8a
;C.. t cha••cte... pe< lin..
:Lcnd chn.acter
:Store It en.. lin. 01'
;IDcr_ent poln' ...

;D"eTU... coon'
:loop for .hl. lin.
:D.......o' lin. COUDI
:loop for .11 II ....
:Cu end ..ddr.... of la5< ltn. In DE
:Adj.... by m ••
:Co .r..e 1.., lin.

:IDve.. th" dh,lay again
:I.e•• o •• CU<Dor Ddd<•••
:Co do CUrDo'

,Cer b) to C
:C.' I"" addre..
;Ad)o" .0 end or lin.
:Ru.o... odd .....
:CU • bhnl<
;Wrlt. bl.,nk to dl.play
:o.cruoe 'OUo'
:If aleo., go ROY. CU''''''T
;!low. pOln,,,r bo.k
;And en bl..nk I tout

;UDlnven 'hh chu.,eter
;c•• I"" ..dd....
;1.. beglDnlng of lin.?
,If 00, doo', b.ck.p• .,e
,O'he""he h• .,k "I' one
;'1ove '"uo'

;C••••u<lD8 .dd<e.. and II .... Coun'
:S.v ddren
;C.t • Hanlo.
;C.t d ...acl".. P*' U"",
;E.... Ihh ctuo'."e<
;1'011" nnt
:lIec._nt count
;Loop fo< .11 .h•••c'er. In Iloe
:D.tr.....1 Ito. count
:Loop for .11 II .....
:htrl .... e o,.n Ddd<".. to DE
;Co _1<e c"..or

.ntl.e «'."n.
:Sav. eo.sor addre..
:Innet display
:C,,' pa"se tI...
:Loop PAUSE Ua..

vic .. v_<n.
:C.. I chaucter fro....een
;C0"l'I .....Dt high hit
:1'01 .h. ch.<•••e< b.cl< on
:H.. tu ... fr~ ...en•• ~ c....

not reqolre .croll.
;C.' 64
:Add to c....or addr....
;1'0' back high .ddre..
;C.. , I"" .dd,,,..
,Adjoot '0 poln' '0 HD" b.glnnlng
,Po. hacl< tn I"" .ddu..
,Co do cono<

dhph, .
:e.t .'art .dd.....
:Cu a high orde< bit
;Cu Hn".
:C... cha......n pet lin..
;Cet • cl>uocte.
:lnv.rt It h ••
;1' .. , the cllaractH
,Point next
;D.. cre_n, ch.....e .. per I1n..
:Loop fOT Ihla Un.
;Deer_nt 110•• pe< ""rUD
;Loop for Dli IInna
;letU<D

the "Ideo .nd
n
~",

the .Dtl ...
H,TO'
O,"lI80
C,OISLIl1
8,64,.,
n
M,A,
•IHVLPl
c
IHVLPl

'0 do • bell. Inven 'he
PUSH 0
CALl. INVlliS
LXI H,PAUSE
OC' C
JtlZ WAlt
OC' ,
JtlZ WAlt
CALL UVDlS
~, ,
J'IP cuUU

"

He re .0 Invert
NVCHR: LDAX.

~,

STU
aer
~,

,' " " r e to Inw•• t
NVDIS: LXi

~,

~,

lNVLI'2: !!VI
INVLPl: 'IOV

~,

~,

'"OC'
~,

OC'
~,

~
,~,

;Here to cdcuht. at.rt .ddr".. 10 KL .od .otal nuabe. of
:lln.. I. C for .OJ' dhph, block.
LIliES: LXi H,ToP :Ce' .talt .dd....

LXi 0 ,64 :Cu douH. b". 64
Lilinp: DCI. 8 :Oeu_n••'alt line COUDt

lM ;1[ I01nu., th.n .1I done
OCR C ;DeeT.em••top 11 ... coun'
DAD 0 ;Add 1>4 '0 ",ut .ddre..
,nIP L1NELI' ;Loop for .ll Un...

;H.. u to do • UD. f."",.
l.fl: lICl 0

J'11 Xl.I'tJ I
Xl.YD: CALL lNVCHM
n.nu , LXI H,-TOr

HAD 0
~V 1.,1.
~,

~,

~, ,
~V l..A
IllV A.l!n,
~
~, C

"" cJC 1.F2
CAl.l. l.INES
u~

LXI H,H= ,
SEnp:!!VI 8 ,b4
LFLOOP: MOV A,M

STAll °
lNX II
lNX °
OC. •
Jtl2 LFLOOr
OC. c
JIlZ SETLf
u~
OC. ,
~ un..";H.. re for 110.. fe"", th•• doe.

Lf2: LXI lI,blo= ,
KJV O,H
~V A.L
ANI "lICO
IllV E A
./!'Ip CliRSOR

WAlT:

l!!"n to e...e
,.nll: C,\J.1.

~'"~,

snoor, MVI
ULOOr, IIOV,..

OC.
~,

OC.

"~,~,

llsting.) In the example on
page 82 I have the screen split
into four blocks, two each of

""'"ceo

:::::
""

'"346 011uz 20S I}
lOJ on 0

315001 001,.,
'" '"026 100

'"~,cas
302 JI5 000

'"362 313 000
an
303 07) 000

0' 1 000 )10
021 roc 000

'"'"'"'"303 OIS 001

'"31S 361
041 000

'"302 J42
~,

lO2 J42
31S 361

'"30J 016

041 100 000

'"'"'"346 300

'"303 07) 000

on
303 214 ,,"',
JlS 024
041 000 010

'"m
'"'"HI> 00)

'"'"'"'"'"'"HZ 271 000
US 007 001
m
041 100 000

'"cos reo

'"",
'"'"'"302 no 000

'":102 241> 000
m
'":103 11>4 000

'"l56 200",au

JU OH 001

'"341> 071
312 07J 000

'"lO3 on 000

016 071

'")66 017

'"071> 040

'"'"372 OJ) 000

'")OJ 174 000

0' I 000 )10
026 200
016 0'0
006 100

'"nz..,
'"'"302 l12 000

'"m310 000

000305
(00)10
000311
00(31)
000315
000316
000317
000320ooon)
000324
ooon7
ooc'nc

000407
000412
000415
000416
000411
000420
M042 I

000147
000152
OOOl S)
0001))
000160
000161

000424
0004H
001)421
00(4)0
OOOHl

000136
000111
000141
OOOlU

000313

&8gm
000341
000343
000346
OOOJH

gggm
ooonl>

000271
000274
0002H
000216
000271
000301
000302

000205
00020~
00021\
000214
000217
000220
000221
000222
gggm
000226
OOO121

"""OOOl)l
OOOZll
000231

"""000241
000242
00024~
000246
GOOHO

~8m
00025.
(002)5
000260
000261
00026~

OOOZU
000266

000164
000161>
OOOl67

888lH
000\14
0001 a
000116
0002ClI
000202

"''''"'".0(0)1>"
(00)10
000H2
00037)
000374
000375
000376
000371
000402
00040)

"'.~

'"'"'"on

'"m
'"".DO

'"'"'"'"'"'",..
'"".".
'"'"raz
'"'"'"'"m
'"'"'"..,
'".....,
'"..,,.....
'"'"'"'"'"'"'"'"".".'"'"'"'",..
'",..
'"".".'"'"'"'"'"'"'"'"".".
'"'"'"'",~
~&l

'"zoe",
'"'"'"'"'"m".
'"'"'"no
az i
m
m

'"m
no

'"""'"'"anarz
'"'"'"'"mm
H3
'"'"'"'"'"'"'"'"".
'"'"'"'"'"

(The pictu re on page 83 is
labeled as split screen but it is
not. It is merely an assembler
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4K
ROM
READ
ONLY
MEMORY

500 Ledyard St. , Hartford CT 061 14
203-527-1881

(1 block east of Wethersfield Ave. off A irport Rd.
Rte. 6)

See Ward W1W RO - John W1JJR
or

Dave WA1H FE

8KSC-Z

ANTENNA STUFF
Open wire feedline - #18, #14, #12 gao bare
copperweld wire - #14, #12 ena mel copper 
insulators - W2AU baluns 1·1 or 4-1 - lowlo ss
coax ca ble - Rohn 25G towers & accessories 
Bl itzbug lightning arrestors - glassJine guy - B&W
antenna switches - Belden 72 & 300 ohm KW
twinlead - Amphenol UHF & BNC connectors.

HEA~QUARTERS for 2M FM
Tempo VHF/ONE. SSB/O NE adaptor, Tempo
VHF amplif iers, FMH·2, FMH·5; Drake TR 33C,
AA 10. AC 10; Regency HR 2B, HR 312. AR 2,
P 110 & crystals for all lines listed above.

AMATEUR GEAR
Drake, Swan, Tempo, Ten-Tee, Dentron, Regency,
Mosley, Hy-Iiain, CushCraft.

FM GAIN ANTENNAS
For mo bi le, fi xed or portable operation by Cush·
Cra ft, Hy-Bai n, Antenna Special ists & New
Tton ics.

STATIC
MEMOR
CARD

Assembled Price:
5179.00

Kit Price:
S119.00

• ALTAIR , IMSA1'. and 5-100 bun compatible.
• Access T,me; 250 nsec max.
• Z,log Speed Compatible UP to 4 mh
• Memory C p. 2102LHPC or 2102·2
• Battery St¥ldly:)l.S to 4 volts <
• Address S.fect: a ee Spst. Dip Swltc;h.
• Wa t SUites None
• Cu".nt Reg.: Ll!Ss lhan 200 ma per 1 K.
• Al~ Address. Control, and Data Out tines fufly buffered.
• All IC's supplied with IC Sockets
• Solder Masked on both front and back o f P,C. board.

• WIll ecceot UP to 16 It•• 1702A or 5203 EProm Provldmg
UP to 4096 Words of non-Volatile memory for Boot Loads
to Complete Programs.

• Programming Available at Factory tor 53.00 per EProm
when accompanied by btrlary form.ted tape.

• Each 1702-A has ,n. own Vgg clocked for Low Power
Consumption. Will work with the weakest power supply
based 5- 100 buss computer.

• Switched Selected Address in 4K Blocks.
• S ..... ilct'l selected wall states so thaI even the slowest 1702·A

can work In vcur svstam.
• Solder mMked on bOlh SideS of PC Board.
• Component Screened 00 Component S,de of PC BOlIrd.

HI S

(Canadian Amateurs Send U.S. Funds Only)
F.O.B. Hartford

Please include postage

CONNECTICUT'S OLDEST HAM STORE
S22

TELE PHONE. 61!'> '693 8655

II IS~I1LHII
ELECTRONICS.lNC.
BOX 11651. KNOXVILLE, TN, 31919

Kit Price:
5295.00

Assembled Price:
5395.00

9 1



SP-70
Th is compa nion externa l speaker
provides outstand ing aud io charac
terist ics for you r TS- 70QA and
TS-600 .

There ' s e xc it e me n t on the 2 ·meter
band and Kenwood 's TS-700A is the
number one way to get there . There 's
more than just FM repeaters . 5SB OX .
OSCAR Satellite . CW... and do it all
w ith the TS-700A.

4 MHz band coverage (144 to 148
MHz) , completely solid st at e. AC and
DC capability. a ut o m at ica lly s w it che s
transmit frequency 600 KHz for re o
peater operation (14 6 ·14 8 MHz) .

All th is at a ve ry a tt ract ive price .

•

w



The hottest 2-mete r mobi le rig on the market . Feat ures
a brand new and un ique sq uelch system w ith conti n
uous tone coded squelch . tone burst . or ca rrier squelch .
Full 4 MHz band coverag e an d 25 watt output . It's
phase-locked loop (P ll) frequency synthesizer provides
operat ion on 800 c hannels . The TR-7400A ·s list of
features goes on and on , but ev en more important is
its superb performance and dependability .. . and all
at a surprisingly low price .

TR-72DDA
. Kenwood 's other 2-meter FM mo
bile t ransceiver .. , compact , rugged
and packed with features like a
priority channel for your favorite
frequency , 146-148 MHz cover
age, 22 channe ls (6 supplied),
completely so lid state, and 10 watt
out p ut . Shown w ith the PS-5 AC
power supply for home operat ion . »:

/'

TRIO·KENWOOD COMMUNICATIONS INC. 1111 WEST WALNUTI COMPTON. CA 90220

TV-5D2
An easy way to get
on the 2-meter band
w ith your T5-520.
T5-820 , (and most
other transceivers.)
Simply plug it in
and yo u ' re on ...
55 B and CWo



The NEW TS-520S combines all of the fine . field-proven characteristics of the original TS·520 together
with many of the ideas. comments. and suggestions for improvement from amateurs

worldwide . Kenwood 's ultimate objectives .. . to make quality equipment available at reasonable prices.

FULL COVERAGE TRANSCEIVER
The new T$·520$ provides full cover
age on all amateur bands from 1.B to
29 .7 M Hz. Ken wood qrves you 160
meter capability, W WV on 15 ,0 0 0
M Hz . and an auxiharv band posi tion
for max.mum tlexihilitv And with t he
add ition of the TV·502 and TV-506
transverters. your T$·520$ can cover
160 meters to 2 meters on SSB and CW

DIGITAL DISPLAY ~

The new Kenwood oG-5 provides easy .
accurate reado ut of your operating fre
quency w hile transmitnnq and receiving .

OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION
The new T5-5205 Incorporates a 35K
35 dual gate M05FET for outstand ing
cross modulation and spurious response
cbaractensncs . The 35K35 has a low
norse figure (3 5 dB typ .) and high gain
(18 dB tvp.] fo r excellent sens.nvnv.

NEW IMPROVED SPEECH
PROCESSOR
A new audio cornpress.on ampl ifier gIVes
y ou extra punch If"! the p ile ups and
when the gOing gets rough

VERNIER TUNING FOR FINAL
PLATE CONTROL

A new vernier tunmg mechanism allows

easy and accurate adjustment of the
plate control during tune-up

FINAL AMPLIFIER
The new T$- 5 20$ IS com pletely so lid
state e xcept lor the driver (12BY7A)
and the final tubes Ra ther than subst i
tute TV sweep tubes as final amplif ier
tubes In a state of the art amateur t rans
ceiver . Kenwood has employed two
husky 5 -2001A (eq uivale nt to 6146B)
tubes These rugged . tune-proven tubes
are know n for their long life and superb
li nearity,

HIGHLY EFFECTIVE NOISE
BLANKER
An effective noise blankmg CIrcuit
developed by Kenwood that Virtu all y
ehrmnares Ignition norse IS b u ilt-if"! to
the T5-5205.

RF ATTENUATOR
The new T5-5205 has a built-in 20 dB
a ttent ua to r that can be activated by a
push button switc h conveniently located
on the front panel

VFO-52011- NEW REMOTE VFO
The VFO-520 rem ote VFO ha s been
designed to match the stylmg of the
T5-520 5 and provroe maxtrnum c per
atmg flellibllity on the band selected
on your TS-5 20$ ,

AC POWER SUPPLY
The T5-5 205 IS com pletely sell -con
tamed w ith a rugged AC power supply
built-in . The addition of the 05-1 A OC
DC converter (option) allows for mobile
ope-anon of the T5-5 205 .

EASY CONNECTION PHONE PATCH

The T 5 -5 205 ha s 2 convenien t RCA
pho ne Jacks on the rear panel for PHONE
PATCH IN and PHONE PATCH OUT.

CW-520 - CW FILTER (OPTION)
The CW·5 20 500 Hz filter can be easily
installed and will provide improved
operation on CW o

AMPLIFIED TYPE AGC CIRCUIT
The AGC CIrCUIt has 3 POSitIon S (OFF.
FA5T. SLOW) to enable the T S·520S
to be operated If"! t he opnrnum condi
non at all nrnes whether operat ing CW
or $$B

The T$-520S retains all of the features
of the original T5-520 that made It tops
in its class ' RIT control . a -pole crystal
filter - Built-in 25 KHz cali brator - Front
panel earner leve l control - Semi-break
m CWwlth eidetone - VOX; PTT I MOX 
TUNE POSit ion for low powe r tune up
• Built-in speaker » Burtt-in Coolmg Fan
• Provisions for 4 filled frequency chan
nels » Heater SWitch .



120V /22011 .w.'~h

: '-: ,~ " : : I. '-/•
DG-S
(optional I

The Iuxurv 01 digital readout is available on the T5·5205 by connectmg the
n ew DG·5 readout [op tion}. More than just the average readout circuit . thiS
counter mixes the carrie r, VFO , and heterodyne frequencies to give you your
exact treq ue n cv . Thrs ha ndsomely-sty led accessory can be set almost any
p lace In your shack for easy to read operat ion Of se t It on (he dashboa rd
d uring mobile operation for safety and ccn vemence 51~ bo ld dIg itS display
your operating freq ue ncy w h ile you transmit and feeelve Complete ·...lIl h DH
(dIsplay h old) SWItch lo r frequency memory and 2 posit ion mtenS.ly selector
Th e DG-5 can also be used as a normal frequency counter up 10 4 0 MHz at
t he touch of a SWItCh (InpUI cable provided .]
NOTE TS-5 20 owners can use Ihe OG·S w'lh a OK-520 adapler kll

••

DG-5
SPECIFICATIONS
Measufl nl Ran,e lOll Hl to

40 MHl

Input Impedance Sk Ohms
Gate Time: 01 Sec
Inpu t Sensrt ...ty 100 Hz 10 40

MHl 200 mv rms Of Ol'tf, 10
kHz to 10 MHl SO m~ or o_e.

Measuunl Accuracy Internal tl1fle
ease KWr.Cl ~O 1 taunt

T,. Bast 10 MHl
O~rilllnlltmllt"i1lure -10 to

50 C/14 121" F
POlOer Requlfemenl ScJppbed

hom IS S20S or 12 to 16 YDC
(nominal 138 yaC)

DimenSions 167(69/16) W.
43(111/16) H, 26B{lO-9!l6) 0
mm(lnch)

Wel i ht U ki {2 9 lbs)

R£em[1I
SelISl!..,ty 025 uV for 10 dB

(S+ N)/N

~I"" sse 24 kHII-6 dB
44 kH, I ·60 dB

Sek!ctr.rlly CW 0 S ~ H11 · 6 ee.
I.S kH, I· 60 aB(wlth Olllton.1
CW S20 ' liter)

Image Ratio Belter than 50 dB
IF ReJ ection: Better than 50 dB
Af Ou tput Power 1.0 Watt (8

Ohm load, w,th less than 10"
d,stO<1I1)fI)

AF OIo tput Impedlllte 4 10 16".,

< .'V oecmceuons
~leu! ll.inds: 16G-1O lIIflers

plus WWf (reee...! only)

Modn Usa.LSB. CW
Antenna Impedance 51).75 Ohms
FrequencY StabIlity W.th,n • I

kH I dU llng one hour alter one
m;"ule of wa rmup and Within
100 HI du rmg any 30 mmute
period tlletealter

Tubts & SemlConductllfs
Tubes 3
(S200lA I Z. IlBYT")
TffO!>lslors !l2
f£h 19
Ooodts 101

Powtl ReqUirements 1201220 V
1-t,.50/60 HI. 138 V DC
(*IIh op lional OS-IA)

Power Consumplion: Tfansm,t
280 Walts secewe 26 WaUs
(w,th heater off)

DimenSIon, 333(13'~) Wl IS] (6-0)
H I 3J~13 (!l-3/16) 0 mm(,nch)

WeIght 16.0 kg (l 52 lbs)
TRA~SMITT£1l

Rf In/IU1 rower: sse 200 Wans
"f'(P CW 160 W"tts DC

l:Irller SupprnslOll Better lhan
·'0 dB

Sideband s..ppressoon Btner
than -50 dB

SPUriOUS Rad ,alion Better than
-40 dB

Mitr ophone Impedance SOl; Ohms

AF Response' 400 to 2,600 HI

TRIO -KENWOOD COM MUNtCATIO NS INC. 1111 WEST WALNUT CO M PTON, CA 90220



We told you that the TS-820 would be the best . In little more than a year our prom ise
ha s become a fact . Now, in response to hundreds of requests from amateurs . Kenwood
offers the TS-820S· ... the same superb transceiver, but with the digital readout factory
installed . The worldwide demand for the TS ·820 far exceeded our initial production plans .
However, production capacity has been substantially increased and our objective is to
make the TS-820S more readily available to you . As an owner of this beautiful rig , you will
have at your fingertips the combination of controls and features that even under the
toughest operating conditions make the TS-820S the Pacesetter that it is.

- .., - ,., '-"- ::;: • ~

- ~~ .•' '" I ,.
W.~1·---·"'. ~, ,..,. '-"':;;' e ';;'-- .- • ••• • • •

••
•

• •• :s!. • • , • , • •

Fo llowing are a few of the TS
820S' many e~clling features

SPEECH PROCESSOR. An RF
cucun crceoes qUick nme constan t

compression uSing a true RF
compressor as opposed to an AF
clipper Amount of compression IS
ad)usta~e 10 the desired level by a
conven.ent front panel control

IF SHIFT. The IF SHIFT control
vanes the IF passband without
changing the receive frequ ency
Enables the operator to eliminate
unwanted SIgnals by movIng them
out of the passband of the receiver
ThIS feature alone ma~es the TS
820S a pacesetter

PLL · The TS-820S emp ovs tt-e
atest phase lock coo c rcc lry The
$Ing e convers on rece ver section
performance otters superb protection
against unwanted cross mcootanoo
And now PLL a lows lhe frequency
to remain the same when SWllch'ng
s debands lUSB LSB CW) and
e m nares hav ng rc -e a b-ate
each I me

DIGITAL READOUT. The dig tal
counter d so ay s employed as an
nlegre pan of the VFO readout
svsteen COunter m xes Ihe carr e
VFO and f fSl heterodyne frequen
Cas to g va eescr treece cv F g-
u es the frequency doWf'l to 10Hz
and d 9 ta d sp ev reads Oul 10

100 Hz BOth receive and transm t
treocencies are d-scraved In easy to
read, Kenwood Blue d,glls

0peClfications
fllEOUENCY Il,,"NGE '8-29 1 "' ''' '

lIeo· '0 _t"SI
"'ODES US8 lS8 CW fSK
'NI'VT POWEll "l(»N PEP "" SSIl

, 150 IX "" CW
'00 IX "" fSK

.. "TE".... ' ...PEO....CE 50--73 ""rnl
~_I~

CAAIlI£lllI SUPPRESSION s..- "- ·"0 dB
SIOEIAND SUPPRESSION e.n..~,~ dll
SI'VRIOUS ""()I..r 0" G_'" " ..n -60 dll

".''''''''0<;1 ",.,.. ""n ..-0 de
IlECEIVEA u"SlTIvrr 6e'''" '",n O~v

AECEIVEA SElECTlv,rr
sse 2' .HZ 1-6 dill

• ••HZ 1-60 dill
C... • 03 'H, H; ael

18 .H, (·60 ael
·("",n (>pllO""" C ... "It., IMla"""

IM AGE Fl.. TIO ' 6O· 1 ~ mele" ee',", tn.n
f>O de '0 _'ers Be"e, I""n 50 aB

IF IlEJECTlON e.,le< lnan 80 ea
PowE" IlEQUIIlE"'ENTS '20/220 vsc.

5O,6(} '" 'l .. voc ,.. "n OpHO",,'
D5-'''" IX·IX con..".<)

I'O\'<EIl CO"SU"'PTION T,.n~m" 280 ....t,.
Ilee:.~ 26 ....ns n"'le<~ oil.

()Il.'EN$lONS ')-'" W, 6 ..
,1)-l'60

"'EIGHT ~ 2 t>t '6'g

\/ FO-8 20
FUnC11()n !IW.I<;h pro\l,d..,. any comb 'Il

Ion of 1'lIInllfT\,' 'ace,ve 1'1IInsc",V'lI w'lh
the TS·B20S Both .'. eqUIpped WIth
\/FO .nd.ato.... shOWIng which \/FO
's In use

$ P·520
Although Ih" TS-B20S has • bUIlt-in
speake,. the add ilIOn 01 the 5p·520
prov,des ,mproved lona l Qu.llty. A pe r1eCI
match in both des ign end perfo,mance

TV·S02
Th" TV-502 uans",,"er pUIS yOU on 2·
melers Ih" easy way Operates.n lhe
1440-1457 MHz frequency range WIth
.1450-1460 MHz optIon Completely
ton'lPll'ible WIth the TS-B20S. lhe TS
520S end mo'l .ny HF 1r1llnlCe!ver

TV·505
S,m,I., 10 lhe TV·502 "oceptth.I"
opens up lhe 5'fnlIl'" bend (50 0-54 0
MHr) to you' HF fig
"Th. T5-S20S i1nd DG-1 .re .ull .....,I
. bl. SltPllr.telv

TRIO·KENWOOD COMMUNICATIONS INC, 1111 WEST WALNUT / COMPTON, CA 9 0 2 2 0



how to bat 1.000

QSL Tips

- -

Marry Barrack
200 S. Lincoln
Sterling VA 22 170

T his month we inte rview
Sir Henry Peter Fox, the

world's greatest authority on
QSL cards. Sir Henry works
as a gu n bearer on the Dark
Con t ine nt , ke e pi ng the
natives rest less. He used to
teach marksmanship unt il one
of his stu dents , Albert Scara
manga (known to his CB
buddies as the Triple Nipple),
t ried to shoot a member of
the Brit ish Secret Service.
Rud dy awful business! After
that , Sir Henry tu rned to
QSL collecting. When we
approached he was expla ining
to one student how to tell
from looking at the edge of a
QSL where the tree fro m
which it came grew and the
time of year it was cut down.
In response to another ques
t ion he named every ham in
the world fr om memory. how
many countries he had con
fi rmed , and exactl y how
many cards he had out
standing and at which
bureaus. I asked Sir Hen ry
how to get a lot of QSL
cards. He replied, "Get a C B
and wait unt il 1980." I ex
plained that we were inter
este d in ham QSLs. "Oh," he
said, " order from Bro wnie by
the thousand." I tried agaln,
" No. Already fille d out."
"Ah , why didn' t you say so?
Rob a QS L Bureau."

Sir He nry downed a Bud
and con tinued, "There are
t'NO ways to get QS L cards
afte r you wo rk a stat ion . You
can send your card direct ly to
the stat io n you worked, or
you can send it through the
bureaus. It I asked wh y go
t hrough all the inte rmediar y
bureau stages. His answer was
stri kingly clear. "Money." He
e xplained tha t , to send a card
directl y, you have to fill in
the data, look up the OX
stati on 's name and address in
the callbook, and type it on a
9W' envelope. Then you t ype:
your own name and address
on a 6%" enve lope. If you
can get it, put suffi cie nt air
postage in the stam ps of the
oX count ry on the small
en vel ope. Otherwise, put
several International Rep ly
Coupons in the large
envelope. Also put in the
large envelo pe your QS L
card, properly filled in , a nd
the small envelope . Then put
sufficient U.S. stamps o n the
large envelope and mail it
promptly. Odds are such a .
mailing will cost abo ut two
dollars in IRCs and stamps
for just o ne card.

I tol d him it seemed very
expens ive. He opened an other
ice cold Bud and went on. " It
is. But it 's fast . You have to
dec ide for yourself whether
the speed is wo rth it. Usuall y,
if yo u have a small station
and only work OX occa
siona ll y, you may as well get
you r souveni r fast and di rect.

But if you work 'em three a
min ute , your costs will go o ut
of sight. Now , the bu reau
sys tem will do the jo b slo wer,
but fo r a frac t ion of a penny
per ca rd! Start by fil ling in all
your cards, jus t the da ta
sect ion, don't address them.
Then put the m in alpha
bet ical order by prefix. Put
the cards in a box with a
dolla r and a copy o f a cu rrent
Q5T mailing label and address
it to Outgoing QSL Burea u,
ARRL, 225 Main St., New
ington CT 06111 .

ItARR L sorts the cards
and mails a bun dle o ff to
each fore ign bureau every
week . The n it ta kes 30·90 days
for the surface mail to travel
from ARRL to the fo re ign
bureau . Then figure 30-90

days for the fo reign bureau to
sor t it and get it to the
foreign ham you worked. The
ham will pro ba bly take about
30 days to actual ly fill in his
card for you an d send it bac k
to the foreign bureau . The
fo reign bureau may take
anot her month to six mo nt hs
to get it on a boat ; the big
fore ign bureaus suc h as O L,
G, YU, F, ON, etc., will
usually get a card out within
a mon th. Then figu re another
3D-90 days on the high seas
before the card gets back to
the U.S. Then it goes to a
U.S. bureau . The fel lows in
the bureaus, by the wa y, are
the rea l unsung heroe s of
OXing. They do a su per job
of sorti ng. Every OXer in the

call a rea keeps a 5" x 7"
manila e nvelope, self ad
dressed and with 134 po stage
stuck on and anot her 134
stamp clipped o n, o n file. The
bureau man wi th your letter
puts a ll the cards a ddressed to
you in yo ur envelope. When
the weight of the envelope
a pproaches the maximum
pos tage limit , the bureau
mails it off full of cards you
earned the year befo re!"

" Will they really do the
same jo b?" I asked . He
fond led the bea uti fu l woman
sunbathing a t his side and
said, "Look at t wo guys in
t he Ster l i ng Park club.
WA4HPF has 260 countries
confi rmed and spent about
$20 0 in IRCs. K4VT has 260
co untri es con firmed and
never spent a dime. Of
course, K4VT has been
around a lot lon ge r."

I asked Sir Henry ho w
m a n y cou ntries he had
"Eleven, " he replied proudl y.
I told him it seemed a small
number c ompa red with
N4KW's 300 + countries , and
aske d if N4KW was a bette r
o perator. " You asked how
many count ries I had," he
answered. " I own eleven
countries. I have QSLs from
ever y count ry , natura lly ."

r questione d Sir Henry
about the practi ce of putting
a doll ar bill in with a directl y
sent QSL to encourage the
OX to send his card in return.
"Yes" he said "some of t he, ,
less ex perience d fellows do
that. The sharp boys know
how to do it right. You open
an irrevocable letter of cred it
with a bank in the OX
stat ion 's count ry. When the
OX stat ion sends off the card
the ban k re leases a draft to
the OX operator."

The sun was sta rti ng to
set. lts orange light reflec ted
off S ir Henry 's stat ion,
especially t he shiny black
Coll ins HF ·80s. Outside I
could see W6AM patient ly
waiting to ask Sir Henry Pete r
Fox ho w to work OX and get
QSLs. I shook Sir Henry 's
hand warml y, wished him
well, and took out the ropes
and pitons for the long t r ip
down. •
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- - part III: converting the TRC-47

CB to 10

Marthew T. Lewis VE7CHl
Operations Department
TRIUMF - UBC
4 004 Wesbrook Mall
Vancouver Be V6T I W5

Grp AlGrp Bt 10.500 10.510 10.520 10 .540

16 .46 5 26.965·0 1 26.975-02 26.985-03 27.005-04
16.515 27. 0 15-05 27.025-06 27.0 35·07 27.055-08
16.565 27.065-09 27.075-10 27.085-11 2 7.105-1 2
16 .6 15 2 7.1 15-13 2 7.1 25-14 27. 135-15 27.155 ·16
16 .665 27. 165-17 27.175-18 27. 185-19 27.205·20
16.71 5 27.215-21 27.225-22 27.235- 0

• 27.255-23

Table 1.

only 6 gro up A and 4 group B
crystals, and 2 i-f crysta ls.
Table 2 is an example from
a Sanyo T A-923 which I st ill
use on 11 meters.

In this type of radio, one
crystal from group A and one
from group B are used for
both transmit and receive and
are mixed to form a product
in the 38 MHz range which is
run through a bandpass filte r
at th is frequency.

An example for channel
09 (27.065 MH,): Grp A =
23.390; Grp B = 14.950; A +
B= 38.340 MHz.

On transmit th is 38.34
MHz is mi xed wit h 11 .275 to
get t he operating frequency
of 27 .065, run through a
bandpass filter at 27 MH z,
amplified, and modulated. On
receive, t he 38.34 is injec ted
into the first mixer to get (he
Rx first i-f at 11.275, which
is then mixed with the
11 .730 to get the second i-f
of 455 kHz. Simple, isn't it?
All t hat has to be done here is
to lower the 11 MHz crystals
by the amount you want to
go up in operating frequency.
For example, to make chan
nel 09 come out on 28.800
lower them by 1.735 MHz
making the T x i-f = 9.540
MHz and the Rx i-f crystal =
9.995 MHz, ret une the appro
pria te coi ls, and you're o n the
air on te n .

Now, down to the real
nitty-gritty of one that I have
had on the air on SSB for
several mon ths no w, in use
both at home and in the car.
The one I picked is a Radio
Shack T RC-47, about the
same size as an Icom IC-22. It
has a very good crystal filter
centered at 11.2735 MHz
which gives about 50 dB
unwanted sideband suppres
sion. The TRC-48 uses the
same filter and osci llator PC
board, so conversion data fo r
it is identical to the TRC-47.
The T RC-48 is slightly lar ger
and fancier (i t has an "5"
meter , PA, and swltc hable
no ise blanker) and more
expensive. They arc both
rated at 4 Watts r f output o n
AM and 12 Watts PEP o n
SSB. I am getting 10 Watts
PEP out of mine on 28.600

char t of t he common hete ro
dy ne scheme and channel
frequen ci e s. Noti ce the
10-1 0-20-10 kHz spaci ng of
the channels.

Note the channel marked
** is indicated by the dot o n
the di al be tween 22 and 23
and on some radios can be
had by just installing a
jumper or clipping one. Some
other radios would require
major mechanical modifica
tions to the channel switch to
get it.

When you decide what
frequencies on ten meters
you want, on the 10-10-20-10
spacing pattern , just subtract
26.965 fro m the lowest one
and add th is resu lt to the
frequency of eac h crystal in
group A, o rde r the new
crysta ls from yo ur favorite
purveyor of qu artz, wait for
t he post office , wait fo r t he
post office some more, and,
when they come, get out the
old t rusty so ldering iron and
swizzle sticks, and soon you'll
be on ten.

Now, for t he 12 crystal
rigs. These are cheaper to
convert, as only 2 have to be
changed. The receivers in
t hese are usually better
because they are dual conver
sion. T he hete rodyning
scheme here is similar to the
14 cr ystal type but t here are

16 .515, 16.565, 16.61 5,
16.665, 16 .7 15 ; group Bt 
10 .500 , 10.510, 10.520,
10 .540 ; gro up Br - 10.9 55,
10.965, 10.975,10.995.

In operation, o ne crys tal
from gro up A is used, and
one from group Bt on trans
mit and one from Br on
receive. For exam ple, on
channel 1 (26.965 MH z) on
transmit, 16 .46 5 and 10.500
are mixed to get the operat
ing frequency, and on receive
16.465 and 10.955 are mixed
to get 27.420 MHz, which
conveniently jus t happens to
be 4 55 kHz above the opera t
ing frequency of 26.965. So
if we add 1.73 5 MHz to each
crystal in grou p A, we ca n get
freque ncies in th e range of
28.700 to 28.990 MHz, with
channel 9 working ou t to
28.800, t he AM calling fre
quency. How about that ?

So, with a 14 crystal AM
rig, all that has to be done to
put it on ten is to change six
crystals and re tune so me
coi ls. With mini mal test
equipment, a VTVM, signal
generator (that old V FO), a
wattmeter or swr bridge,
and a dummy load, t he whole
job can be done in under one
hour.

The most di fficul t part of
the lob is figuring out what
crystals to order. Table 1 is a

W ith the slowdown in
the CB boom an d t he

recen t expansio n to 40 chan
n e ls , the CB eq uipment
man u factu rers have been
caught off guard with t hou
sands of 23 channel radios in
ware houses. These are being
dum ped on the market at
very low prices. I've seen
advertisements as lo w as
$39.95 for a 23 channel AM
rig. A very good one can be
had for well under $100.00.

Most of these radios are
very easily converted to ten
meters at a cost of under
forty dollars.

First , for those of you not
fam iliar with the way these
crystal syn thesized rigs oper
ate , a few basics, t hen I will
go into spec ific details of t he
conversio n of a Radio Shack
TRC 4 7, a very com mon AM
& SSB rig.

There are two basic 23
channel synthesizer schemes,
the 14 crystal and the 12
crystal. First the 14 crystal
type, the more common.

The 14 crystal radios
usually have a single conver
sion receiver with an i-f of
455 kHz. The crystals are in
three groups which I will call
group A, group Bt, and Br. In
my example, I will use the
fo llowing crystal f re
quencies: group A - 16.465,
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se rvice manual! This will te ll
you all you eve r wan ted to
know, but were afraid to ask.
For the Rad io Shack radios,
it can be o rdered fr om the
store (they're everywhere just
like MacDonald 's) if t hey
don 't have an ex tra o ne in
stock. It 's well worth the two
bucks. Most radios have a
schematic diagram in the
owner's manual, an d some
even have o ne glued inside
the top cover. Th is ma y be all
you need, but the se rvice
manual gives com plete align
m e nt informat io n and a
descrip t ion of circuit opera
tion whic h can help a lot .

Step 3 : Plotting and Schem
ing - just what has to be
done?

Which crystals to chan ge?
De t e r m i n e the type of
synthesizer and do the ar ith·
metic. If you have trouble,
write me enclos ing a co py of
the sc hemat ic and exist ing
crystal frequencies and one
SAS E, and I will be glad to
help you. Next, order the
new crystals and wait, and
wait.

Wh at about t uning on
SSB? All the SSB rigs have a
clarifi er co nt rol which will
move the receiver + o r - about
1 kHz. On man y of the r igs it
al so moves the transm itte r
t he same amou nt. Don 't
worry if it doesn 't move the
T x; it 's easy to f ix it so it
will. What a bout movi ng
more than 1 kHz? If you
can' t figu re it out, ask one of
the unscrupu lous CB service
men who advert ize in the
personal column of the local
newspaper how to pu t in a
slider. This will give you
abou t a 20 kHz spread o n
each chan nel. Follow all
signal paths o n the schematic

so you can fi gure out which
ci rcuits will need re tuning.

23 .480 23.530 23.580
14.9 50
14.947

Ax 2nd mix er tor AM only 11.730

23.54023 .490

Step 6 : Operating it, CO CO
10 CO 10 CQ 10-10, etc.

Generally accepted calling
frequencies are 28 .600 USB
and 28.800 AM, and activity
seems to be centered about
these, but it's best to check
with a local who is active on
ten to make sure first. There
may be a local net or club
using some o ther frequency

Step 5 : The Smoke Test

Get in contact with a local
ham who can work ten me
ters, and arrange a sked to
make sure that it is worki ng
on the frequency you th ink it
is, and while he is trans
mitting o n a known fre
quency, make sure you can
tune him in where you think
he should be . Then and only
then , try out the transmitte r
to see if he can hear you.
Also have him tunc up and
down the band to make sure
you are o nly t ransmitti ng in
one place and the radio has
reasonably good aud io quali
ty. If you wan t to use an
exte rnal speaker on it , be
carefu l how far you advan ce
the au dio gain, as these rigs
have muc h more audio than
you will probably ever need
on receive, as the Rx au dio
output is a lso th e AM modu
lator. It will give you up to 5
Watts of aud io, enough to
wake the silent keys. They
usually have resistors in series
with the in ternal speaker to
prevent the voice coi l from
smo king at an early age.

to and can use a spec tr um
ana lyzer, as th is will affect
dri ve level and bias and will
affec t intermodulation distor
ti on just as much if not mo re
than it will affect power out
put. The ext ra one or two dB
you can get , jus t isn't wor th
the t rouble.

23.440
14.990

23.390
14.970

Table 2.

23.430
14.9 30
14 .927

11.2 72

Table 3.

23 .380
14 .920
14 .917
BFO 1:

Step 4 : The Mod Squad At
tacks

For the TRC-47 (a nd -48),
which uses sort of a cross
bet ween the 12 and 14
crystal synthes izers, the exist
ing crystals are shown in
Tabl e 3.

In this scheme, o ne crystal
from group A is a lways used,
o ne from grou p Bu fo r AM
and USB, and one from group
B1 for LSB only. The 11.2 75
is used for AM T x and for
USB. The 1l .272 is used for
LS B, and the 11 .7 30 fo r AM
Rx only.

C han ge the grou p A
crystals to : 24 .86 5, 24 .91 5,
24.965, 25.015, 25.065, and
2 5.115 MH z. The clari fi er
control is a fairly large vari
able capacitor of two sec
tions, wit h a fixed capacitor
in parallel with each section .
Clip these t wo fixed capaci 
tors out of the circuit . Th is
now gives you more range on
the clarifier, about ·1 to +4
kHz. See ing as how no body
uses LSB on te n meters,
remove th e two resisto rs (1
K) which bias the diodes fo r
swi tching the BFO crystals
and sho rt t he diode fo r th e
USB BFO crystal (11.275).
By doing this, when you
move the mode switch to
LSB the radio stays on USB,
but you get a down ward f re
quency sh ift o f about 3 kl-lz,
You now have two 5 kHz
wide bands with a 2 k Hz
overlap for each of the 23
channels. Now retune the
band pass filt ers at 38 and 27
MHz to 39.6 and 28.6 MHz,
pea k the rece iver front end,
peak the tran sm itter driver
and final coils. Do not ad just
any o f the pots in the trans
mitter unl ess you have access

23. 340
14.960

23 .330
14.91 0
14.907
11 .275

23.290
14 .950
11.275
11.730

Group A :
Group ac:
Group B1 :
BFO u :

Group A:
Group B:
Tx l-f:
Rx i -f :

MHz. Tha t 's only 10 d B
dow n from the typi cal SSB
exc iter which has at best 100
Watts out put, most of them
more like 70 or 80 on ten
meters. So what if I'm 1 o r 2
"S" units down; it makes up
for all the mobile noise from
my own and other cars o n the
road. If I can hear them in
the car, I can work them.

Now, how to do it to it.

Step 1: Getting the radio 
new or used?

If you have a bit of test
equi pment you can probably
get a better deal on a used
radio, but check it out first!
Check rf output on AM. If
below 2.5 W or above 5.5 W
when operated on 13.5 V dc
or the ac line if a base station,
forget it an d go on to the
next o ne. On SS B the output
should indicate 8-16 Watts
when you wh ist le into the
mike. Check out the receiver
on an antenna. Find a few .
strong loc al signals and make
sure they disappear when
switching to the next channel
on either side. They should
be way down w hen swi tching
side bands if SSB.

Next, take the covers off
and have a good look inside
for modifications. If you see
any , put the covers back on
and fo rget it , unless it is qui te
obvious tha t t he mods will
not affec t o perat ion of the
radio in t he ma nner in which
it was designed to o pera te. As
far as du st, dir t , and smudges
go, they can easily be cleaned
up, so do n' t let t hat bo ther
you. Loo k fo r ads in the
newspaper or in the local
wee kly Buy and Sell. Bargain
over price as most selle rs are
not fir m on asking pr ice , and,
after all , it's a buyer's market
now for 23 channel radios,
es pecially for SSB. Make a
call to the local police to
ma ke sure it's not hot. For a
new radio, sho p around at a
few stores. Again , it's a
buyers market, and eve n at
the chain stores you ca n get
quite a good deal. So make an
offer; t hey might jus t ta ke it.

Step 2 : Figuring it out

If at all possible , ge t the
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that you may want. On many
of these radios the squelch
control works very well, SO

it's easy to monitor a specific
frequency for calls, and have
things quiet when there is no
signal present, just like two
meter FM. Local coverage,
both mobile an d fixed, see ms
to be about th e same as two
meter simplex operat ion, but
more fun when it opens up,
which is getting to be more
often now that the sunspot
cycle is on the upswing again.

Some Notes o n Antennae for
Ten .

For mobile operation I use
one of the fou r foot long top
loaded fibe rglass whi ps wi th
12 turns removed fro m the
top of th e coil. Th is makes it
resonate nicely at about 28.6
MH z. It's o nly about 1.5 dB
down from a ful l quarter
wave, and it's a lo t easier to
fit into the garage.

At home I use a Radio
Shack 5/8 wave ground plane

for 11m with the capacity hat
removed, bu t everything else
exactly as it comes out of the
box an d assembled fo llowing
the directions. Removing the
top hat (3 wires) makes it
resonate at about 28.5 MHz
with an swr of less than
1.4 :1, not bad for an antenna
which takes only about 15
minu tes to assemble and
erec t.

What About Crystals?

They can be had from any

o f the manufacturers adver
tising in the magazine else
whe re, or you just may have
some in your junk box.
Canadians can order from
Lesmith Ltd., PO Box 703,
Oakville, Ont., at a price of
six dollars per crystal. De
livery of crystals should take
4-6 weeks.

Best of luc k, and hope to
hear you on ten . If you have
any t ro uble be sure and drop
me a line, and I will try to
help you out, •
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CB to I

- - part IV: Johnson 123A mod

Tom Goldsmith WB4EQU
49 Mem OliaJ Parkway NW
For! Walton Beach FL 32548

David F . N orman
6 22 W. Sunset Blvd.
Fori Walton Beach FL 32548

F~q. T. No, it's not another ca. It's a hot little TO meter
conversion.

if t he unit chosen for conver
sian is more exot ic and costs
more to begin with, the total
price can be much higher.

Our primary reason fo r
choosing the 123A over other
models was simple ... we
had an extra one gathering
dust on the she! f. We could
have used pract ica ll y any un it
on the market, and so can

the real izatlon t hat many
under priced CB units were
mad e ava ilable when th e CB
man ufac turers began dump
ing 23 channel units to ma ke
room for the 40 ch ann el
models. An amateur with
only basic skills should be
able to buy and convert a 23
channel CB unit to 10 meters
for less than $80 - of co urse,

Fig. 2. The crystal bank PCB should be removed for easy
access to the crystals.

t uni ng, we ran a performance
check on this unit. Radio
freq uency output exceeded
3.5 Watts and receiver se nsi
t ivi ty was o n the order of 0 .5
microvolts for 10 dB signal
plus no ise/noise. Th at ain't
bad. With the comi ng increase
in sunspot activity, conver
sions such as this should be
good for some very interest
ing low power DX.

The idea was sparked by

A s any fool can plainly
see , the tr ansceiver

shown in Fig. 1 is a ve ry
common, midpriced CB unit.
Right ? Wron g. This part icu lar
E. F. Johnson Messenger
123A started out that way,
but a few simple modifica
tions have turned it into a 23
channel, crystal controlled 10
meter amateur r ig.

Wh en we were finis hed
with the mod ificat ion and
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Fig. 3. Interior shot of the' 23A showing the transmitter strip
at the top.

Fig. 4. Detail o f the oscillator synthesizer mixer tuning
adjustments and test points.

you. Ho we ver, let's go
through this particular co n
version step-by-step, since
most conversions will differ
only in minor details. If you
follow what we did here, you
should have no trouble with
other makes or models.

The 123A is a single
conversion synthesized uni t
using a channel frequency
minus 455 kHz input to the
receiver mixer. Th is is accom
plished by mixing the output
from a high frequency oscil
lator with that of a low fre
quency oscillator and using
the difference frequency.

For exam ple, when the
unit is tuned to CB channel l
(26.965 MH, I, the high
frequency oscillator operates
at 32.700 MHz. The low
freq uency oscillator on chan
nell operates at 6.190 MHz.
The difference frequency is
26.510 MHz, which is 0.455
MHz below the channel
freque ncy.

When the unit is switched
to the tra nsmit mode - st ill
o n channel 1 - the high
freque ncy oscillator con
t inues to operate at 32.700
MHz, but the low frequency
oscillator has a 5.735 MHz
crystal switched into the
circuit and the 6. 190 MHz
crystal is switched o ut. Th is
new differe nce frequency 
26.965 MH z (same as the
channel frequency) IS

simulta neously switc hed to
the tra ns mitter st rip, and the
receiver is muted.

While the 123A is a 23
channel unit and only uses 14

' 02

crys tals in all , each crystal
must control several channels.
If you start at the lower end
of the band (channell) and
change channels all the way
to the top (channel 23), you
will find that the high fre
quency crystals are switched
after four consecutive chan
nel s and the low frequency
crystals are switched for each
channel and re peat every
fo urth channel. Table 1
should make that clearer.

We decided that since we
had to start somewhere, a
frequency jump of exactly 2
MHz woul d simplify matters,
so that is what we used. It
would have been as good
from an operating sta ndpo int
to shift the low frequency
crystals, bu t for economy we
decided that it made much
more sense to change only six
crystals rather than eight.
(Another reason to use the
higher oscillator for changes
is that low frequency osc il
lators are som et imes pretty
narrow bande d. We didn't
want to have to change any
tuning components if we
didn 't have to do so.)

By referring to Table 1,
you can see that to raise
receiver and transm itter
frequencies 2 MHz, you
simply raise the high fre
q uency oscillator 2 MHz. The
new di fference frequenc ies
(28.965, etc.) fall into the 10
meter phone band.

We or dered the new
crystals and put the unit back
on the shelf until they ar
rived. When they finally got

in after several weeks, we
took the unit out of the case
and began t he conversion.

Removing the crystal bank
it surrounds the channel

selector switch - in the 123A
is a relatively simple matter
of taking off the front panel
kno bs, the four screws which
secure the front panel to the
chassis, and t he two t iny
bolts which fasten the crystal
bank to t he channel selector
switch. In Fig. 2 you can see
one of the nuts which holds
the crystal bank located at
the left center of the picture.

When the fiber PCB which
holds the crystals is loose , it
is a si mple matter to remo ve
the high fre quency oscill at or
crystals and replace the m
with the new crys tals. Use a
good clean iron for the job in
order to minimize damage to
the PCB.

When all of t he new
crystals are soldered in place
and the leads trimmed, reas
semble the whole mess a nd
you are ready to start tuning.

Tuning can be very simple
if you have the right equip
ment. If you don' t , we would
suggest that you borrow it. In
this case the right equipment
is a diddlestick and an rf
VTVM.

Look at Fig. 3 . Slightly to
the right and below center
you can see two tiny t rans
formers. Below them yo u will
see one marc. The lower
tra nsformer sitti ng all by
itself is T7 . Transfor mer T7
tu nes the output of the high
frequency oscillator.

Fig. 4 is an expanded view
of T7 and its associated
components. Just to the right
of T8 and T9 is transistor
Q14, the synthesizer mixer.
The output from the high
frequency oscillator is
coupled through T7 to the
emitter of Q14. Wit h the unit
in the receive mode, connec t
the rf probe to the emitter of
Q I4 and tunc T7 for rruxi
mum. The reading ..hould be
somewhere bet ween 0.5 and
1.0 volt.. rms of rf. After you
have tuned T7 for maximum,
switch through all of the
channels. If you are measur
ing the right out put, after
every four channels the redd
ing will mome nta rily dip as
you switch in another crystal.
When you turn the channel
selector to the blank space
between channels 22 and 23,
the reading should go to zilch
In this unit, as in many
others, the channel selector
switch has a cutout 10 pre
vent operation in this posi
tion. ( It used to be called
channel 22a, 27.235 Mll z,
which was illegal under the
old CB rules.)

After you are satisfied that
the oscillator is working
properly, move the rf probe
to the diodes to the left of
the filter capacitor directly
above T7. The catho des of
these two diodes arc con
nected, and this is your next
test po int. Tunc T8 and T9
for maximum at this point.
You may have to go back and
touch up T7 as you load it by
tuning T8 and T9.



Table 1. Sy nthesizer scheme. If 2 MHz is added to each frequency in the HF Crystal column,
the Receive output and Transmitter output also increase by 2 MHz. NOTE: All frequencies in
MHz.

RECEIVE RECEIVE TRANSMIT T RA NSMI T
CHAN NEL HF CRYSTAL LF CRYSTAL OUTPUT L F CRYSTAL OUTPU T

1 32.700 6 .190 26.510 5.735 26.965
2 32.700 6 .1BO 26.520 5.725 26.975
3 32.700 6 .170 26.530 5. 715 26.985
4 32.700 6 .150 26.550 5 .695 27.005

5 32.750 6 .190 26.560 5 .735 27.015
6 32.750 6 .180 26.570 5.725 27.025
7 32.750 6.170 26.580 5.715 27.035
6 32.750 6.150 26.600 5.695 27.055

9 32.800 6 .190 26.610 5.735 27.065
10 32.800 6 .180 26.620 5 .725 27.075
11 32.800 6 .170 26.630 5.715 27.085
12 32.800 6 .150 26.650 5.695 27.105

13 32.850 6 .190 26.660 5.735 27.115
14 32.850 6 .180 26.670 5.725 27.125

15 32.850 6 .170 26.680 5.715 27.135
16 32.850 6 .150 26.700 5.695 27. 155

17 32.900 6 .190 26.7 10 5.735 27.165
18 32.900 6 .180 26.720 5.725 27.175
19 32.900 6.170 26.730 5.715 27.1 85

20 32.900 6.150 26.750 5.695 27.205

21 32.950 6 .190 26.760 5.735 27.215

22 32.950 6.180 26.770 5.725 27.225
23 32.950 6 .150 26.800 5.695 27.255

it to the
tune for

or S-meter

If you get something
between 0.3 and 0.5 volts rf
at t his tes t po int , it is down
hill all the way from here. If
not, go back and start over
again at T7 .

In Fig. 3 you can see two
small transformers ab ove the
channel sel ector. These arc
TlO and T11. To tune them,
connect the rf probe to the
collector of rf pre-driver Q1 5
(in Fig. 3 Q15 is o bscure d by
the mike cord, but it is the
first transistor in t he t rans
mi ller strip and is close to
TlO{fn. When the probe is
connected, connect a dummy
load to the rf o ut put of the
unit and key the mike. The rf
output measured on the col
lector o f Q15 sho ul d be
several volts. If you have it,
mo ve the probe to the next
transistor in the transmitter
strip and tune each stage for
max imum before going on to
the next. By th is t ime, you
should have a Watt or two of
rf at the t ran smitter 's ou tput,
and you can com plete tun ing
wit h a wattmeter if you have
one - and you either do or
have a fr iend who docs.

Before you do any receiver
tun ing, com pl ete the trans-

miner tuning. When yo u arc
fini shed, yo u sho uld have 3.0
Watts or more at 13.6 volts
dc input. T r ansformers
T10{fll may need to be
stagger-tuned to opti mize
output o n all channels. All
other tran smitter tuning
should be done at or near the
center of the band (channel
12 or 13 ). After you have
max imum output, whistle into
the mike. T he wattmeter will
pro ba bly kick do wn. If you
have tuned to max imum , you
may be showing as much as
5.0 Watts of output. The
123A wi ll usual ly not mod
ulate that much power ful ly
and transmitter tuning sho uld
be touched up a little .

Between the rf final ampli
fier and t he o utput conncc
tion you can see two tuning
coils . After the uni t has been
tuned to ma ximum, insert a
diddlestick into the coil
nearest the final amplifier.
Using shor t wh ist les, turn the
slug cloc kwise into the coil
until the wattmeter begins to
kick u p slightly on the peaks.
Then go to the last t uning
coil and retune it for maxi
mum o ut put . Do this back
and for th unt il yo u have the

max imum output wh ich will
all ow the wattmeter to sho w
a slight kick upwards o n
peaks. If this point happens
to be in exc ess of 5 Watts,
fine . If it is less - and it
probably wi ll be - tha t's
okay too. In any event, that
point is where the unit shou ld
operate for cleanest, best
modulated output.

Now yo u are ready to tu ne
the receiver section . Assum
ing that the uni t was wo rkin g
pro perly on CB freque ncies,
you have only two minor
ad justments to make.

Look at Fig. 3 aga in.
Direct ly below and parallel to
the transm itter st rip is the
recei ver rf and i-f stri p. Don't
d isturb a ny adjustments
except tho se of the t wo ca ns
closest to the rear of the
chassi s. The can sitting by
itself near the modulation
transformer is T1, the re
ceiver rf input tuning. The
next can in the line is the
mixer input tuning, T2 . There
are two easy ways of tuning
these t wo cans.

If you have a sta ble signal
sour ce and can be certain that
it is o n frequency, set it for
29.085 MHz (ne w ch annel

11· 10m), couple
transce iver and
max imum output
reading.

The other way is to co n
nect the unit to an an tenna
which ex hibits a low vswr on
10 meters and tune for maxi
mum noise. Normal precau
tions agai nst tuning to an
image frequency should be
observed. As a general ru le, if
you tu ne to the first peak
t hat you come to from the
original posi tions, you wil l be
right on the money the first
time. Measure the output
frequencies with a counter,
check it out with a friend
across to wn, and yo u are on
the air. Total t ime involved?
A couple of hou rs.

In our prototype unit , we
not iced only one unusual
item. On channel a-l Om (you
have to call them so mething),
we have a relat ivel y st rong
rece ived signal present even
when the antenna is not
connected. Since we have 22
other channel s to use, we
decided to forget it and not
go loo king for spurs. The
same problem mayor may
not show up o n your co nver
sron.

As ment ioned before, we
c hose t hi s unit simply
because wc had it. If you
have another make or model ,
your co nversion may be a
littl e harder. If the crystals
are of the plug-in type , the
co nversion may be easier.
When you begin to tune the
uni t, take it one step at the
ti me. Few if any CB un its will
operate at a ne w freq uency
wit hout careful ret uni ng.

The 2 MHz jump seems to
be a good idea to us. Chen
nelizat ion mean s that mobile
operation is simple and fiddle
proof. As a suggest ion, it
seems to us tha t channel
1-10m (29.965 MHz) would
be a good calli ng channel. If
everyone who makes a +2
MHz conversion monitors this
channel as the band opens
this summer and fall, there
shou ld be a good chance of
making contacts. If everyone
jumps around all over t he
band, the chances go way
do wn. Be seeing you on 10. •
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Tommy M. Murphy K5UKH
Route 1, Box 310A
Ethel MS 39067

- - part V:
,

converting the Hv-Gain 670B

CB to 10

I felt that 6 channels were
enough to start off with. The
other channels will no longer
transmit after the coils have
been retuned, thus any
possibility of transmission of
unwanted frequencies will be
avoided in case the channel
selector happens to get off on
a chan nel that is not set up
on 10 meters.

In order to make it simple
to keep track of what fre
quencies are combining to
form the desired frequencies,
I made up a chart giving all of
the frequencies involved.

When you order a crystal,
be sure and give all the in-

schematic has a chart that
shows the crystals requi red to
synthesize the uni t. What you
want to do is to change the
smallest nu mber of crystals
possible due to the cost
factor. I decided to use the 4
crystals in the 14 MHz oscil·
late r section and leave the 23
MHz section alone as it
contains 6 crystals. It may be
possible to change only the
offse t osci llator crystals , in
this case, 11.275 and 11 .730
MHz. I did not try this as I
believed that the coils in the
front end of the receiver and
in the transmitter would
probably tune the proper
range without modification.
This proved correct. The i-f
section mayor may not tune.
I'll leave that to someone else
to try together with the
chance of blowing the price
of a couple of crystals.

The crystal needed for the
Hy-Gain is determined as
follows: Channel 1 is to be
29.000 MHz. The 23 MHz
osci llator frequency is sub
tracted from 29.000 MHz.
Then the offset oscillator
freq uency of 11.730 MHz is
added to that figure giving
the required frequency, in
this case 17.440 MHz.

With one crystal then, I set
my radio up on 6 channels
which came out this way :

Channel l 29.000 MHz
Channel 5 29.050 MHz
Channel 9 29.100 MHz
Channel 13 29.150 MHz
Channel 18 29.210 MHz
Channel 22 29.260 MHz

better than the older types
that use one crystal for
transmit and one for receive.
Wit h the newer units you get
a lot more useable channels
for a lot less cost.

Looking at the schematic
that came with the radio, I
located the bandswitch and
the oscillator crystals were
next to it. The Hy-Gai n

,
itself very handil y to con
version to the 10 meter ham
band. The Hv-range I is a 23
channel, sy nthesized, 4 Watt
output, AM radio. If you
choose another type radio
make sure you get one that
uses crystals, not phase
locked loop. The newer types
with the synthesizer lend
th emselves to conversion

Channe l 11 Meter, 10 ~er, 23M Hz Old 14 MHz N_17 MHz
,

1 26.9 65 29.000 23.290 14.950 17.440
2 26.975 29.010 23.290 14.9 60 17.450
3 26.985 29.020 23.290 14 .970 17.460

• 27.005 29.040 23.290 14.990 17.4BO
s 27.0 15 29.0 50 23.340 14.950 17.440
6 27.025 29.060 23.340 14.960 17.450
7 27.035 29.070 23.340 14 .9 70 17.460

• 27.0 55 29.090 23.340 14.990 17.480
s 27.065 29.100 23.390 14.9 50 17.440

10 27.075 29.110 23.390 14.960 17.450
11 27.085 29.120 23.390 14.970 17.460
12 27.105 29.140 23.390 14.990 17.480
13 27.11 5 29.150 23 .440 14.950 17.440

"
27.125 29.160 23.440 14.960 17.450I. 27.135 29.170 23.440 14.9 70 17.460

16 27.155 29.1 90 23.440 14.990 17.480
17 27.165 29.200 23.490 14.950 17.440I. 27.175 29 .210 23.490 14.960 17.450

"
27.185 29.220 23 .490 14.970 17.460

20 27.205 29.240 23.490 14.990 17.480
21 27.2 15 29.250 23.540 14.950 17.440
22 27.225 29.260 23 .540 14.960 17.450
23 27.255 29.290 23 .540 14.990 17.480

Fig. 1.
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A s a result of the recent
dump of 23 channel

Ci tizens Band rad ios on the
market in anticipation of a
big push for the new 40
channel uni ts, there are many
23 channel uni ts at real
bargain prices. I paid $40.00
for the one I purchased, a
Hy-Gain 670B {Hv-range I).
The radio that I bought lends



formation on your radio
along with the frequency
wan ted. The Hy-Gain takes a
4342743 CS 26C 47 pF
(International Crystal Co.) .

Conversio n

After taking the covers
off, locate the 14 MHz oscil
lato r sectio n. Thi s is the 4,.
crys tals grouped together
wi th their des ignation printed
pn the chassis. Locate X7
(14.950 MHz) and unsolder.
Replace it with the 17.440
Mt-Jz crystal . Tu ne L2 and L3

I

down two full turns. Also
tune L4 and L5 down two
full turns. By now you shou ld
be seeing some output on a
wattmeter or use the meter
on the front of the radio.
Tune the pre-d rivers, driver
and rf power amplifier for
maximum output, in my case
I easily got 6 Watts. It is
important to tune L2 and L3,
L4 and L5 in or down in the
co il so that the synthesizer
will end up wit h the sum
(40.730 MHz) rather than the
diffe rence as I did at first .

For the receiver sect ion,
the coils to be tuned down
two tu rn s are L10 and L11.
L12, L1 3, and L1 4 go only
about one turn down . Usi ng
an external signa l source on
29.000 MHz, apply a si gnal
until the S-meter gives an
indication, then peak the
coils for max imu m . The fina l
sensitiv ity was as good as the
manufacturer's specifica tions
o n the 27 MHz band.

' T he posstbilf tt e s are
numerous tha t these con
ver ted un its ' can be put to.

Ine xpensive wal kie-tal ki es can
be converted. How about
hidden trans mitter hunts? CB
antennas can be easi ly con
verted by reducing the length
a co uple of inches. The rad io
on ly draws about 100 mils
when in a squel ched con di
tlon, so it could be left on in
order to catch band ope nings
or local calls . So how about it
fello ws? Let's use all that
space on 10 meters! Will be
monitoring Channel 1
(29 .000 MHz) . " see you on
101-

HaTTy J. MilleT
99J 42nd St.
Saraso ta FL 33580 World's Smallest

Probe.

minute

SCHEMATIC

R1

~

I

it 's almost- -

Continuity Tester

inc h o.d. clear p lastic lens
pressed into the tube, protects
the bulb and enha nces t he
ap pea rance of the mini scu le
tester. Make the probe wires
long enough to su it your
needs. -

U sing a rubber-type two
pronged plug, the few

components that make up
t his tester are mounted inside
the plug. The hole in the end
of the plug through whic h the
cor d enters is used for the
NE-2 neon bulb .

T wo small holes opposite
each other are made near the
base of the p lug for the probe
wires to extend , and the two
1OOk, Y1 Watt resistors within
the plug cavi ty, being in series
with the probe cords, prevent
shock. A piece of 5/8 inch
l.d. alumi num tubing Y1 inch
lon g. placed over the bulb
end of the plug, with a 5/8

Neon Bulb

Fig. 1. Fig. 2.
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New Products
from page 38

VHF ENGINEERING
PROFILE

Most hams into VHF experimenting
are familiar with VHF Engineering
products. The ubiquitous " RX" arod
'IX" receiver /transmitter strips have
probably been responsible for getting
more amateurs on VHF FM than any
other series of products. VHF
Engineering is an amateur s.uccess
story.

The compillly was founded in a
basement by Robe" BmMl W2EDN
early in 1972. BmWll" phil~y

WilS based upon mass buying of
components: Why not provide an
inexpensive kit whose parts individ·
ually purchased 'NOuld otherwise be
overly expensive? The idea worked,
and the $IT\aI1 company soon ex
p.anded. To date, aver 10,0lXl TX
transmitter kits have been sold. An
original product line of three devices
has eKpanded to over 130.

VHF Engineering is now located on
Water Street in Binghamton NY, the
former site of Mcintosh Labs, a
manuf<te!urer of quality high-fidelity
gear. Most of VHF's business is
ameteur-related (about 70'l1.1. al·
though the company also I'Ias military
and civil contracts. Brown and Marv
Druskoff K2V IV have designed most
of the company', products. All of the
pre·built VHF products are hand

soldered an d tested, as the company is
not involved in high volume pro
duct ion. The company is actually a
subsidiary of Brownian Electronics
Cof"p., which is owned t:r., Brown and
William Kupfrian. TI'oey an! presently
projecting sales of over $1 million in
the near future.

A look at VHF', product line will
provide an insight into Brownian's
success. The popular receiver and
transminer strips are multi· purpose
devices that are the bais lor many
other products. The TX and RX strips
are available for all VHF bands. and
are also used in the company', hand
held tran$Ceivers and repeaters. Those
repeaters are another story' VHF
Engineering can provide complete
repeater installations or any part of
one, based upon customer require
ments. Each module is available as a
kit or pre-IS!leI1'lbled, allowing com·
plete flexibility in designing individual
stations. The experience gained in
repeater design has been valuable, as
Brownian plans upon entering the
two-way commercial marketplace in
t he future.

The product line also contains a
wide range of power sUilplies and
VHF /UHF power amplifiers. along
with the most recent addition, a
digital fTequency synthesizer. The
"buildinq-block" concept allows the
ham to select v,natever components
fit his operat ing environment,. all t he

way from poWl!1" supply to final
amplifier. VHF', latest line of power
amplifiers is the Blue Line series.
which are des igned lor high power
UHF applications. 01 course, the
amplifier can be driven by a VHF
Engineering TX strip! VHF also pro
vides a complete line 01 accessories
such as crystal decks, tone encoders,.
and cables.

Many hams \\OU1d probably not be
on the VHF bands had it not been for
Brown's basement operation. The
company is ccnstanuv expanding, and
only time will tell what new devices
Irom Binghamton will arise to excite
today's VHF/UHF amateur.

John Molnar WAJETD
Executive Ed itor

NEW WIRE DISPEN SER
ALSO CUTS AND STR IPS

The new WD series wire dispenser
features unique cutting and stripping
capability. Wire is drawn out of
dispensef to the requ ired length.
Then, a built ·in plunger ects the
length free lrom the roll, while a
gentle pull through the stripping blade
r emcve s the insulation without
nicking the wire. Repeat ing procedure
removes insulation from second end.
Although designed particularly lor
wire -wrapping , the inexpensive
dispenser is ideal fO<" many eccn
cations. The dispenser includes a 50
It. 115m l roll of AWG 30 (0.25mml,
top industrial quality, KynarTM .
insulated. OFHC silver·plated solid
copper wire. Insu lat ion is uttered in
blue, white, yellow o r red. Available

from your local electronics distribut«
or directly from OK M8C/Ii". ¥Id
Tool Corponllion, 3455 ConMf'
Street Bronx NY 10475.

NEW CATALOG COVERS
LIGHT EMITT ING DIODE

(LEO) DISPLAYS
National Semtconductor has

prepared a lull·color short f«m
catalog detailing iu complete line of
optoelectronic products. The catalog
contains photographs, outline
d ra w ings . a nd specifications of
National's red, yellow, an d green light
emining diode lLEDI lamps, large
area 10.3", 0 .5" and 0 .7" hi!tl) mult ..
digit numeric displays, small calcu
lator-type numeric arrays, and watch
display die. Natioll8l Semiconductor
Corporation, 2900 Semiconductor
Drive, Santa Clara C4 95051.

NEW CONTINENTAL
SPECIALTIE S CATALOG

Continental Specialties Corpo
ration , manufacturers of bread
boarding and test equipment for the
professional and hobbyist, announces
the release 01 their new 1977 catalog.
This 16·page catalog leatures the
complete line of Continental Special
ties aT sockets,. proto-clips, proto.
boards. logic probes. logic monitors
and design mates, and introduce1i the
new Experimentor sockets.

Catalogs are available from - Qm·
linenral Speciallies Cnrporation, 44
Kendall Street, PO BOl( 1942, New
Haven CT 0fi509.

Marv Druskoff K2VfV.
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WHY SIX METERS?
1. Consisten t coverage of over 100 mi les is not unusual wit h use of modern equipment.
2. The variety of propagat ion affords an opportunity of working lots of OX-Stat ions from 400

2,000 miles away on multi-hop sporad ic E, F2 Skip during the upcoming peak sunspot cycle
of over 2,000 miles. Plus transequatorial propagation is good up to several thousand miles.

Vh, en8~neerinSl offe rs a complete line of six meter FM kits and equipment.

•

- -

PASO/2S 6 metet" power amp
1 watt in. 25 watt out
Kit . . . . . . . . . . . .. $49.95

•

... = c

TRX50 comp let e 6 meter transceiver kit .
25 wat t o ut, 10 channel scan.
(Less mik e and crystals.!
Kit •.. •. . . •. •..• .. • $229.95

•

TXSO t watt true fm 6 met.
transmitter
Kit ... •..•...... $39.95

The RX50 is a NBFM 30-60 MHl
Receiver Kit . Sensitivity is .3uV
for 20 db squelch threshold .2 uV
Audio output , 2 watts.
Kit . •. • •. .. .. . . . $59.95

-,
-- •• - ITHE RPT50 •

SIX METER
,

NBFM .~

REPEATeR
Kit • • • • • • • • • $465.95
wired & t ested - - $695.95

THE NEW RPT 50 IS A COMPLETELY SE LF -CONTA INED
A LL SOLID STATE REP EATER . It is conservatively rated, and
built of h igh quality components. Much care and attention to
make th is repeater versa t ile es well as reliable.

power and suitable antennas wi t h 50 O HM coaxia l feed IPL 259
fittings!. Eltternal connections for eotcoetcn . tone con tro l. etc.
are provided. Built-In identi fie r p ro grllm med w ith up to 159 bits.
Automatic emergency battery power changeover capability .

The Model RPT 50 is supplied as complete repeate r system. The
receiver, triWlsmitter, control ci rcu itry, C. W. Identifier & 1 15/230
Volt AC power su pp ly are all co n ta ined on a standard relay-rack
panel and chassis unit . For most installations II user supplies AC

To best t ee e advantage of the O X as well as the exteoded range
capabilities we recommend our o p t ional tone sq uelch board
TS-1 and TD·3 touch tone decoder.

H:rpor, prices slighrly hiKhcr. Prices and specifica tions subje ct to clHUlXI:'.

, ensineerins IBANKAMEAlCARDI
DIVISION OF BRO WNIAN ELECTRONICS CORP.

BOX S / 320 WATER ST. / BI NGHAMTON, N.Y . 1390 1 / Phone 607 -723-9574



WE HAVE WHAT YOU NEED AT•••

vo-...
Dynamic Mike

ADVANCED COMMUNICATION
EQUIPMENT OTR-24

Wor1dCk;)d(

oz
52
vt-
IEc:z:
1M

i!:
1M
GIl
1M
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•

•

•

left to right - FRG-7. Solid State Synthesized Communications aeceve- • FR-l01 DI9,Ial. SoIICl State Receiver . SP-l01 B.
Speaker. FA-101, Digital Solid State Receiver . Fl-l01 , 100 W Transmitter . FL-2100B. 1200 W PEP Input linear Amphher

left to right - FT-6208, 6 Meter Transceiver . VP·l50. Dummy Load Wattmeter . YD-l00. MOf'lltOl' Scope • FTV-250,
2 Meter Transverter • FTV-650. 6 Meter Transverter • FV-,OlB. External VFO • FT·l01E 160-1 0 M Transceiver

Left to right - Ye-6Ql, Digital Frequency 0ispIay • VC-3SS0, Frequency Counter . FP·301 . AC Power Supply . FT·3Q1S
Digital, AI Solid State Transceiver. FV·301 . External VFO • FT-221 , 144-148 All Solid Stale All Mode Transceiver

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS



$869.00

$19.00

SSB TRANSMITTER. 3.5 to 29.1 MHz. Stable
VFO. 1 KHz dial readout. 8 pole Xla! ' iller. AM
Xmission awilable. Built-in AC pwr supply. Split
Ir. qu' nty control,vailable.

TR·n oOA $249.00

2M MOBILE/BASE FM TRANSCEIVER. Ignition
interference ccntrcl. 2 pole Xtal l illlr in IF rCYf.
Protection lor final stage traMidor & reWr1l!
polarity conneC1ions. Pr iority Ch. switch. Ouick
rele_ mount. LED CH. indicators. Switchable
l eM or lW output.

S-599-$19,94 R·599A·$459.110 T5990·$419.00

SSB TRANSCEIVER. PLL RF Monitor Noi.
Blank'r. Oiqitill hold kll;ll., countll & display It
Iny fI,quencv. but Illows VFO 10 lun, normally.
True RF compressor Idju~ble lP"ch processor.
IF shilt control. RF IUenuator. vox, GAIN.
ANTIVOX and VOX d,lIy controls. Rf ntgiltiw
INdback. Optional digita ' readout. ORS Dia l. High
Slitbili ty FET VFO.

BYNAM IC MICROPHONE.
Designed IISPltially lor
homes. m IIld lotio.
swilchs. 600 or SDK ohm. i

PS5

$399.00

THE PACESETTER
IN AMATEUR RADIO

TR·1400A

COMM UNICATIO NS RECEI VER. 1.8 to 29.1
MHz. WIN and CB band. SO MHz. 144 MHz eon
wrter oplional. Stable VFO & oscilla tor for 5
l ixed thaneels. 1 KHz dia l readou t. Xtal l ilt' rs
(SSBI8 pole, CWI8 pole, AM /6 pole], Squelch .
S meter, Noise blank'r.

TV-51l2 $249.00
TRANSVERTER. Puts you on 2M the nsv way.
144--145.1 MH z or optiorg1 14!).146 MHz.

SP·520 S22.95
Optional external speakef for b.It" readability.

2M MOBilE TRANSCEIVER. Synlhnizld PLl.
S.ltr;table output, 25 willS or 10 waus. 6 Digit
LED frill. display. 144·148 MHz, 800 CH. in 5
KH z steps. 600 KHz repeater othel. Continuous
tune-ceded squ,lch (CTSt). Ton. Burst.

$]9.50

$599.00

$629.00

TS·100A

TS·520

SSB TRANSCEIVER. Praw n in the shacks of
thousands of discriminitling ~ms. field d.y sitH.
OX and conlesl stations ,nd mobile inst.llttions.
Superb engineering and stylin9.

2M ALL MODE BAS E/MOBll E TRANSCEIVER .
SSB (upper .nd low,r). FM. AM and CWoAt .nd
DC. 4 MHz b.ndc~ (144 to 148 MH z) . Oial
in receivll frlKlulllCY and TS·100A automatically
lWitcl1n Jmilt,r Ireq. 600 KHz for rep"l.,
operation. Xrmt, RCIr DlIp ability on 44 Ch. with 11
nals.

MC·50

Dynamic mtcrcnncne deslqned . xpre~~ly for arne
leur radio operation. Comple le with PTT and
LOC K switches. and a microphone plug. (600 or
50k ohm)

5239.00R·300

All BANO COMMUNICATIONS RECEIVER .
AC, bUleril$ or ullrnal DC. 110 KHz to 30 MHz
in 6 binds. Foreil!n bloadcasts or "'m fldio in
AM, SSB Ind CWoOUlI gue MOS/ FET transistors
& double conw rsion. B, nd sprllId dillt 500 KHz
mlrker.

$229.00

PORTABLE 2M FM TRANSCEIVER. 12 Ch.
(;Iplcily. Removablt Illescopin, 'nten"'. Elrt' n'lll
12 VOC or in ternal NI-C AD b,n,ries. 146·1 48
MHz. 6 CH. suppli,d. Swilchablt 'l'N or 400mW
output.

$1 45.00VF0 -820

MASTERCHARGE & BANKAMERICARD ACCEPTED

Onignld uclusively for use wi th T5-!20. RIT
cirwit Ind conllol swilch. Fully comp.ttitJlt with
optional digit,l displly.

VFO·520 (Not Shown) $11&.00
Solid Stili R, mote VFO. RIl circuil with LEO
indica tor.



WE HAVE WHAT YOU NEED AT•••
KNOWN FOR QUALITY
THROUGHOUT THE WORLD

$120.00
$240_00

$120.00

$72.00
$84.00
$19.00
$39.00
$49_95
$10.00
$49.95
$10.60
$13.25
$14.60
$ 26.60

$26.60

$895.00

$599.00

$100.00
$7.00

$150_00

$46.95

$649.00
$229.95

S12.95

S250.00

$350.00
$629.00

S2950.00
$599.00

$52.00
$70.00

Antenna Matching Network. 200w
Antenna Matching Network. 1000W
Remote Control Antenna Switch

RF Wattmeter. 1.8 to 54 MHz
RF Wattmeter, 20 to 200 MHz
Hand Held Microphone
Desk Top Microphone
Pushbutton Encoding Microphone
Head Phones
lOW, 2M Amplifier
300 ohm High Pass TV Set Filter
75 ohm High Pass TV Set Filter
Transmitter Low Pass Filter. 1DOW
Transmitter Low Pass Filter. 1000W
Transmitter Low Pass Filter. 1000w.
1OOW,6M

Coline. HF . l6D-10M

aD-10M. SSB, AM, CW
2M, FM. 12 CH. Portable
Mobile/Dash/Desk Mount for TR·
33C
Plu9"ln Noise Blanker for TR-4
Series
Mobile Mount for TR-4
Remote VFO for TR-4 CW
Crystal Control for TR-4

General Coverage, .5 to 300 MHz
Programmable, Solid State
VlF-HF Digital Synthesized SSB,
AM, CW, ISB, RTTY
c-Line. HF. l60·10M
Noise Blanker for R-4C
Noise Blanker for SPR-4

MN-4
MN-2000
RCS-4

L-48 linear and w/power supply & tubes

LINEAR AMPLIFIER

W-4
WV-4
7072
1075
1525EM
HS-l
AA·l0
TV·300-HP
TV-75-HP
TV-42-LP
TV-330()'LP
TV·52QO-lP

TRANSMITTER

SYNTHESIZER

MMK·3
RV-4C
FF-l

MATCHING NETWORKS

34PNB

FS-4 General Coverage for a -Line and
SPR-4

T-4XC

R-4C
4NB
5NB

TR-4CW
TR-33C
MMK-33

TRANSCEIVERS

RECEIVERS

SSR-'
SPR-4
DSR-2

, ,
USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS
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•

DL·1 DUMMY LOAD
$270.00

•
]1tB ~5 VFO CONSOLE

S1I12.00

e

•

75S·3C RECEIV ER S2504.00
Sharp se lectivity. sse, CW and RTTV . Single co nt ro l reject ion
tuning. Variilble BFO. Optional mecha nical f ilte rs fo r CWo
RTTY and AM. 2.1 KHz mechan ical filter . Zener regulated
o5Cillatou. 3-posit ion AGe.

30l·' LI NEAR AMPLI FIER 51 536.00
1000 watts PEP on sse and 1000 Average on CWoSingle con
trol re jection tuning (50 dB I. Variable BFO . 2. 1 kHz
Mechanica l filter. Zener regulated osci llators. 3 position AGe .
Exclu sive comparator circuit.

• 3111-'
SPEAKER CONSOLE

$5046.00•

]02(·] DIRECTIONAL WAn METER
$360.00

•]118-] SPEAKER
S80.00

•

•516F-2 AC POWER SUPPLY
$4-40.00

KWM ·2A TRA NSCEI VE R 53533.00
Unmatched for mobi le and fixed sta tion applica t io ns. 175 W
on sse, 160W on CWo Switch select up to 14 opt ional Xtals.
Can be used for ATTY. Filte r type SSB generat ion. Automatic
load contro l. Inverse AF feedback. Aeimeability·tuned variable
oscillator.

COLLINS AMATEUR EQUIPMENT

32S·3A TRANSMITTE R 52597.00
Coven all ham bands between 3.4 MHz and 30 MHz. Nominal
output of 100W. 175W. sse and 160W CWo Dual conversion.
Automatic load control. RF inverse feedback . CW spot ting
cont rol . Coll ins mechanical filter.

MASTERCHARGE & BANKAMERICARD ACCEPTED



WE HAVE WHAT YOU NEED AT•••
•

Bii\B THRULINE@ WATTMETER

•

-

$3,000

-

Th. ultimate short waY! recaiver. This syn thesized (phase lock loop) receiver incorpo
rat" alllaci lititS lor AM, Single Side Band (SSBI. and CW receipnen in all frequencies
from the bottom of Ihe very low frequen cy band (VLF) to th, top of the high tre
quencv band (HF). National's "dead accurate" dial means no searching for trans
missions. Dial up the frequency and it's there: aeronautical, marine, ca, amateur,
military, etc. Continuous coverage.

NCL·2000

HRO·500

lin ear Amplifie r. A full 10 dB gai n. 20
watts in 2000 watts out. Cil n be driven
with one watt. Cont inuous du lV design
utilizes two 8122 t:tramic tencde output
lubes, designed lor both AM and ssa
operation. The industry standard lor 12
yeafl. Thousands in use all over the world.

$1,200

,,

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WATTS DIRECTLY
f .......ncy lIalOCls (MHz),- ,. as- 50- , 00- 100- ....Table 1 Ibnl" ,. .. m "" 500 ' 000

STANDARD 5 watts SA 5B 5C 50 5E
ELEMENTS lOwalu 'OA ' 08 mc 100 ""25 wailS 25A 25B 25C 250 25E

50 wans SOH SOA SOB 50C SOD 5DE- MODEL 43
l00watls 100 H 'OOA ' OOB 100( '000 ,0><
250wlth 'SOH 'SOA 'SOB 2SOC 2500 250<
SOOwatts 500H 500A 500B 500C 500D 500<

1010""ltts ' OOOH '''''A '0000 1000c '0000 rocoe
2SOO""I1ts 2500H
')(X)l) ""'Ins 500lH

Table 2 1 • .Itt U I. No. 2.S "".1115 CoIl. No.

LOW· &0-60 MHz 0<>0-' &0-60 MHz 0<>0-2

POWER 80-95 MHz 0801 80-95 MHz 0802
95-125 MHz 095·' 95-150 MHz 095-2

ELEMENTS 110-161) MHz 110-1 l ')O.250 MHz 150-2
l'>O-250MHz '50-' 200.300 MHz 100-2
2OO-JOOMHz 100-, 250-450MHI 250-2
27s-4SO MHz 275-1 ~M"b <10-2
425-SS0 M Hz 425-1 8(J().95Q MHz ""2
110O-950 MHz eoo-

-.
o·

,,

NA nONAL RADIO COMPANY, INC.
'NRCI

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

The only 1000 'MI tt , " si ngle package"
transceiver. Huvy duty design ... reRlln
of 50years of dl!5ign leadership in amateur
equipment. State of the an speech pro
cessing, linear amplifier, power RJ pply, all
in one package. Nothing extre 10 buy.
COH rs all amateur bands in the HF
spectrum . . . AM , SS' CW' $1,600

NCX·1000

•
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$249.00

le·S02. 6 METER SSB & CW PORTA·
BLE XCVR. Indudes antenna & battery
pack. ']oN PEP & stable VFO lor fun &
FB nsu's. Covers lirst 800 KHz of 6M
band, where most activity is.

IC·JOA. 450 MHz FM l OW XCVR. lW
or l OW. low noise MOS·FET RF Amp
& 5 section helical IiIter. 22 CH.
capacity. s-meter & rela tive power eut 
put meter. IO C modula tion control.

$399.00

IC·202. 2 METER SSB
PORTABLE XCV R. Puts
sideband in your hand !
Internal C batteries or ex
ternal 12 vnc, 3W PEP.
True I.F. noise blan ker.
144.0, 144.2 on two other
200 KHz bands,selectable.
Hamtronics stocks 145.2
and 145.8 · 146.0 MHz for
calling frequency & satet-

hte band. $259.00

VHF/UHF AMATEUR
& MARINE EQUIPMENT

IC·21S. 2 METE R FM PORTA BLE.
Three narrow filters for superb perform
ance. 3W Of 400 rnW. 15 tH . C1pacily.

1MOS FET RF Amp & 5 tuned (kIS.

Smeter trent panel. $229 .00

IC·22S. 145 MHz FM lOW XCV R. CMOS synthesizer can be set to any 15 KHz ch. between
146 & 148 MHz by diode matri.. board. Spurious attenuation farbener than FCCspec. lOW
or IW. IDC modulation control.

$299.00

IICOMI(I)'

IC·21A. 146 MHz FM lOW XCVR . MOS
FET RF Amp & 5 helical resonator
filter, plus JI.F . filters.IOC modulation
control. Variable output pwr : 500 MW
10 lOW Front panel discriminalor meter.
SWR bridge. 117 VAC and 13.6 vnc
,w",,,Ii,,. $399.00

aV·21. OIGITA l VFO . Use with IC·
21A to complete 2Mband.

$299.00

VHF/UHF AMATEUR
& MARI NE EOU IPMENT

IC·245. 146 MHz FM lOW XCV R. LSI
synthesizer with 4 digit LED readout.
Xmit & Rev frequencies independently
programmable. 60 dB spurious anenua-

non $499.00

MASTERCHARGE & BANKAMERICARP ACCEPTED

It -21l . 4 MEG, MULTI·MO DE 2M
XCVR . 144·145 MHz on SS B & CW,
plus 146·147 MHz on FM . Work AMAT
OSCAR si x or seven . lSI synthesizer
with 7 digit LED. MOS FET RF Amp,
5 helical cavities, FET mixer & 3 LF.
lilt",. $749.00



WE HAVE WHAT YOU NEED AT•••

74 .95

59.95

79.95
10 .95

59.95
15.95
12.95

25.95

99.95

64.95

169.95

349.95

649.95
44.95

849.95

349.95

849.95

Linear Amplifier . Full Legal
Power . W/100w input. a0-10
M.
Portable Linear Amplifier.
l200W PEP. SSB . 700N, CWo
JOOW, AM. aO-l0M.

Frequency Counter. 5 Digit
LEO
In -Line Presicion Wattmater
for 2M. 2 Sales to 200W.
Reads SWR.
SWR & Field Strength Meter
Pocket SWR Meter
Re lative Power Meter & SWR
Bridge
In-Line Wattmeter. 3 Sales
to 200OW. 3.5 t o JO MHz
Pea k/ RMS Wattmeter. Tells
Th e Tr uth About SSB
Pocket Field Strength Meter
In-Line Wattmeter. 4 Sales
to 1500W. 2 to 50 MHz

Transceiver. 70fNi PEP. SSB.
SO-10M. USB , LSB or CW
Plug-In VOX for 700 CX
Super Selective IF Filter for
700 CX
Linear Amplifie re Full Legal
Power. W/l00W input. 80·10
M.
Portable Linear Amplifie r.
1200W PEP. SSB. 700W, Ch.
300W, AM. aO· l 0M.
Hybrid Telephone Patch. Con
nect Rcvr /Xmitte r to Phone
lines

FS·l
WM 1500

FC-76

WM6200

W2000

MARK II

FS·2
SWR·J
SWR·1A

1200 X

700CX

FP· t

VX-2
S5-16B

MARK II

1200 X

SWAN
-~.....- - - - ....,

-I

65.00

39.00
99 .00

759.00

679.00
679.00

399.00

48.00
149 .00

995.00

195 .00

199.00

199.00
42.95

399.00

99 .00

109.00

195 .00

155.00

135.00

Transceiver. lO·80M. 200w
Franseeiver , 15·16OM. 200W
Del uxe Mtg. Kit for 210X &
215X
AC Console f or 210X & 215X
Transceiver. SSB. So lid State.
l O·1 60M. 350W.
Digit al Dial Readout for 350
X L
Plug-In Aultilia,y VFO. For
3S0-XL
Plug-In Aux iliary Crystal 0,. .
cillator for 350-XL
AC Pwr Supply w/Spkr &
Phone Jack for 350-XL
Mobile Mounting Bracket for
350·XL . Ell$Y Plug·ln

HF T,ansceiver. 80·1OM. USB,
CW & AM
Power Supply for TEMPO
ON'
External VFO for TEMPO
ON'
Transceiver. 2M. 144 yo 148
MHz . PLL
SSB Adapter for TEMPO
VHF /ONE
Tr ansceiver. aO·l0M . USB,
l SB, CW and AM. PLL
Digital
lW. VH F/FM. 6 en. Hand
Held. 144·148 MHz
Wattmeter &. SWR Bridge
Desk Mike. 600 or SOK ohm.
PTT & Lock Switches
4 Ch . Pocket Scanning Revr.

210X
215X
OMK

AC/ONE

VF/ONE

TEMPO VHF /ONE

TEMPO SSB /ONE

TEMPO 2020

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

350-PS

MS·2

305

FMH

OMK·XL

311

TEMPO ONE

220CS
350·X L

ATLAS

TEMPO
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6AMP

No. SSK-1 $23.95

104R 49.95

No. 25G-0025-003 $212No. 250-20-1 $19.95

•;.-:- .....::"-....- -

103R 39.95

4 AMP

No. 250-46-3 $44.50

No.114-31D-004GP $50.00 NO.114-404-002 $18.50

2.5 AMP

12CB4 29.95

•
12 AMP - _. 25 AMP• f--::J --0 c:3 --.- ..-• ~ ---
lOB RM • ~. - 109R- _. - ·0 0' 149.95_ .- - --99.95 - - •• -:::=-.._.- -- •• • •

~ - - • •.~,

No. 250-48-1 $36.50

NPC

No.114-310-003 $8.25

NYE VIKING

MASTERCHARGE & BANKAMERICARD ACCEPTED

VIBROPLEX

" ORIGINAL"
" PRESENTATION" 39.95 "LIGHTNING BUG"

66.00 39.95

" CHAMPION"
31.50 VIBRO·KE VER

33.00
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$$9.$0

• Con"........ _ ... 3.2 . :JO ....
• " l" _
.C._12_...... _
• 50-231. b" ... to ._•••,.._ ....
'3000_ :, ... _
.r __
.c. ,...... _ ......
• T" W, &" fl . '" 0 .• W• .,,, SIb<.

$99.$0

firod of con" ' it<h."II ond ..-..",kl
f -.v ",-;"y, ~ rlOW'< 110 ....." _ t.........t _ ,__ 1_""
l<>< "'"' ....1weI "". 50 u,._ "' o..r,.",w·2 0<oסI ... I W ,

_., ...._"'" tu_ I", BO"''''''''' 10 ......... h_ 500 .. p ,E,P, _....- \'" ."
[>2 ohm .._ ... to ...""_ ...,. """'",",

Den/lOlL ANTENNA TUNER

The 80-10 S.~matcher

lJen7iOn.... W-2 PAD
INLINE WATTMASTER

Read forward
and reflected
watts at the
same time

N ,.. yOu' _ ' , _ .. _ ' 000 .. 1l'l1O __ ""-'
.....__ I>oovnI _ .
0... _ s.-....... ;.... .........., ... o..r.....
~.:pI I- - _ ... _ .._ lou-. _ I. .".,.....- .--.-Tho s.-- Amp fuU lOOO _ ... p ,E.' ...... "" ssa. _ '000 ...... oc .... CW; Rny
.. SSYV 160·10 1M m., i"",m ""'1_.
Tho Super Amp _ •• low ptOlilo. h•• ",hd o.....pi«lo <HO"" ......., ",..;mum Tv'
Njldiftt.

Tho -. ... _ _........, . iI . ......,. "'""__........,_
Iot "'"._ .

..... _ 11 ·•.__.. 0._........... _ , ,............._--- -.n._.. o..r pndo_ _..,_~. "", ... ' ''''' '" __ ,..... _ . """',

....... .....-.. o..r..... l _ 1 _.1 ~ 1&" .&0.

NOW "'VAl l ABL( Wlrfl572 B' FOR $574.50

1000 to 1200 WATTS OUTPUT
TO YOUR ANTENNA

Den7iOrL SUPERAMP

--
fAl/oII-TE............._---_....__,_l_T __._ .....- ...--_.__............._-- ....__' 0.__',.11_
• __.. - ..- ....0
......, J __.. 10.11 _ ..,_
......., ,,,.., 02 oh m _ .,.... , ,- _ , -......._..__ _.._ .... '_T _-_ .._.... _'.. _'..__0-_

$U9.$0

"' U BANOooueur_"" __.._T_--,-_ ..--__ .. '._1.... __1_._--._._-_ ...... -....'OO _ .. _ _ I'VC- _ .. , ....._ .._ _....
..... .......... In T_
... [looT__ T _

_· '0_'.. _ . _
__I _ ....... ... DooT_

u __. $24.$0

3 KW Model $229.50

onlll $299.$0

lJen7iOrL
Super
Tuner

3 Kilowatt Tuner Matches
Everything From 160 to 10

$79.$0

$$9.$0

1 KW Model $129.50

_10 .. _'........__..
IKYMilITU

$84.$0

160·10 Meters
Balanced Line,
Coax, Random
or long Wire

Maximum Power Transfer. Xminer to Antenna.

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

Sl(YCLAW.- ;""',-',----_.......,.__ IUcu. _..----.....0 _10,"
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........ I i ' ' 00... 27 ' ...
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... _ e- _ ........... _-' _.-.-_ MCI ...... "' ......"lTfR._......... - -_zo ...---- .-- ---_..

ex.t
..... 000••00 ()t.' v__ •- , _--...- ;_, ..... u " u ,...
010 '" _ 33'. "N·",_ ..
_ , T.. U· __u_

lJen7iOrL ANTENNAS

The s.~ Openers __-

Built-In
Wattmeter
Front Panel Antenna
Selector for
Coa x, Balanced
line and Random
Wire.

160·10 MAT
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1M
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535.00

'.

•

ELECTRONIC
KRIO·... 567.00

,.
()'

KR1 ....

.

'"-

KEYERS

MODEL 141 $169.00
REMOTE VFO

MODEL 261·G $129.00
DELUXE POWER SUPPLY

••e

$15.00

ELECTRONIC KR·50
$110.00

L1NE...R AMPLIFIER

MODEL 405 $159.00
100W, 3.5 • 30 MHz:

MODEL 140 $97.00

ONE. SIXTY CONVERTER

KR·2A

MODEL 144 $197.00
DIGIT...L READ OUT/COUNTER

, .,-
XT"'L C...LIBR...TOR

106 $26.95

ELECTRONIC KR-5A
538.50

MASTERCHARGE & BANKAMERICARD ACCEPTED

•

"'MM ETER
107 $14.00

...RGON...UT

MODEL 509 $329.00
SW, 55B/CW, 3.5·30 MHz

TRANSCEIVERS

MODEL S4O-IOOW, 55B/CW
3.5 • 30 MHz 5699.00

MODEL 544· DIGIT"'L, lOOW
55B/CW, 3.5 • 30 MHz

$869.00



James Eagleson WB6JNN
280 Manfre Rd.
Wal:sonville CA 95076

Open New Frontiers!

Why Single Sideband?

Th is isn't a question that's
asked on the HF bands much
any mo re, where sideband's
advantages in a crowded band
and for OX are obvious. On
VHF there are fewer peop le
who have been exposed to its
advantages.

Single sideband has the
same advantages on VHF that
it has on th e HF bands. It
requi res low average power
drain fo r a given effective
power, extends PA life and
reduces heat sink requi re
men ts d ue to lower average
power dissi pation, reduces
multipath and phase distor
tion, increases potential sensi
tivity by reducing required
bandwid th , allows break-in
o peration, and provides excel
lent weak signal recovery.

These last two features
have been responsible for the
increase in medium range
" OX" contacts on two meters
in recent years. With in
crease d activity , weak signals
are often heard between syl
lables durin g a local QSO
(something not possible with
FM ), and th ough the signal
may not be copvable, with
SSB something can be heard

noise limiters, and good sensi
tivity!

At the time , two meter
SS B was a once-a-week,
Tuesday night net thing with
abou t 15 active stations.
However, I found a two
meter single sideband trans
ceiver (so it said on the label)
made by Belcom so I put the
thi ng on the air and made
some noise! Having worked
all the then-active SF Bay
Area stations and finding the
rig a nice package, I took it
up to the SRI VHF/ UHF
Society meeting to a show
and-tell session and showed it
off. Bruce Clark K6JYO
scanned it with interest and
shot off for home shortly
afte r th e meeting so that he
could work me mobile all the
way home to Santa Cruz ...
some 45 miles through those
3000 foot mountains. After
this successful test, Bruce got
KLM interested in the unit
and the rest is history!

out a few kilobucks for gear
or buy some ancien t metal
monster th at's already been
used for a boat anchor. The
latter is not any more likely
to make "brownie points"
wi th the wife than t he
former!

Fran kl y, when I got back
o n two meters after a few
years' absence due to higher
education , I wasn 't enthralled
by what I heard . True, to
each his own, but I couldn 't
quite relate to tone bursts
and 25 minute wai ting lines
on the local repeaters. I also
balked at the four page lists
of "dos" and "don 'ts" that
were being handed ou t by
some repeater groups. Of
course, the $20 initia tion fee
and $10 yearly assessment
was a bit beyond my meager
stu dent inco me, too. So I
stuck to th e small but still
active group of AMers left on
the band .

Un fortunately, when I
moved from the Bay Area to
Santa Cruz, the 3000 foot
mountains put a real den t in
my signal. Thou gh I could
hear th e boys across the hills
o n my receiver/converter
comb inat ion, t he y had
trouble picking me out of the
noise on their Communi
cators and the like. If only
those two meter AM rigs
modu lated li ke CB sets, had

VHF sideband

much more than a dozen
years , but it seems that some
of the fun has gone out of the
hobby fo r many people.
Maybe it 's because of the loss
of so much of the "new
blood" to CB, leaving us
devo id o f the enthusiasm
generated by newcome rs to
the hobby. Maybe it's be
cause o f the rich man's war
tha t has made 20 and 40
mete r beams and kil owatts
re q uired equipment now
adays rather than luxuries.
Maybe it's because unless you
reall y dig CW (which can be
o perated with a minimum of
cash o utlay) or reall y like to
stand in line on the local
repeater for 25 minutes in
order to get you r very o wn
three minutes (down to o ne
minu te o n so me machines
arou nd here), then you're
eit her going to have to lay

- -

Fig. 1. A verage po wer.

Where's the Fun Gone?
I'm not so old and I

haven't been in ham radio for

I heard so me "lowbandcrs"
(HF ty pes) chatti ng away

the other day about some
"crazy VHFer in Santa Cruz"
(not me, by the way) who
claimed to work Los Angeles,
Fresno, and the like ... even
some mobiles out to abou t
150 miles on two meters!

The other fellow said,
"Ah, sure. It 's them re
peaters, you know."

" Nope," replied the first.
" This guy was using one of
those li ttl e three Watt rice
box rigs on sideband direct
... not on any repeater, so he
says! "

" O h," replied number
two. " Well, everyone knows
those VHF SSB types are
liars!"
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output quite a bit as well.
Another approach is to find a
mike with a natural ro ll-off
below 1 kHz. (Note: A 0 -104
doesn't work unless its high
output is transformer-coupled
to the 500 Ohm Echo II
input.]

Specifications
Sensitivity : under .125uV
tvplcal " :
Selectivity: 2.4 kHz/4 .8 kHz
(6 dB/GO dB), 70 dB ulti
mate ;
Af Output: 1.0 Watt @ 10
THO into 4 Ohms>:
Rf Output: 3.2 W PEP typical
@ -30 dB 3rd order dbtor
tlon":
Spurious: -60 d B or better
(most be low 70 dB*);
Harmo nics: -60 d B or better ;

Fig. 3. Oscar work ing radios.
Overlapping areas can work
each other.

THE ICOM IC-202

The leon IC-202 is SSB
only . It is a "walkie-talkie"
similiar in size to the TR-22
FM rig. About 2.5 x 6. 5 x 7.5
inches, it has a built-in whip
an tenna in addition to its
nor mal o utput jack. The unit
covers 200 kHz wi th a VXO
mult iplied up fro m 14 MHl
and calibrated in 5 k l-lz incre
men ts. There are positions for
four crystals, wi th 144.0 and
144.2 MHz standard. Why
Ico m doesn 't make 145 MHz
one of th e standard crystals, I
have no idea, conside ri ng that
it would about double their
po tenti al customers by add
ing the Techn icians.

T he receiver works quite
well with a MOSFETfjF ET
fro nt end which gives 70 d B
intermo d a nd crossmod
rejection. AGC is reasonable
. . . about 15 d B change from
.3 uV to 1000 uV input
change. Provision is made for
an external VFO, although
none is presently available.

Pluses and Minuses

On the plus side, the Echo
II is easy to service, has
plenty of room available for
mod ificati ons, and costs less
than the multi-mode ri gs. The
on ly othe r SSB-only rig is
on ly 3 W PEP and isn't easily
mod ified for lower sideband
fo r Oscar reception. The
VXO allows good frequency
cont ro l and rescttabllltv, so
th at f inding frequencies fo r
skeds is easy . Given two Echo
li s, if each moves up 30 kHz
(three chan nels) they will end
up wi th in 100 Hz of each
other. This is great for
mo bile where QSYing can be
safely done by merely count
ing one channel for each 10
kHz without looking at the
dial.

The major drawback with
the receiver is the lack o f
AGC below 1 uV. This is
quite bothersome when work
ing strong locals with weak
OX. The KLM preamp helps
with this, as do other mods.

The transmitter is fre
quently accused of being
" muffled" or "bassv." Thi s
can be helped by tuning the
BFO frequency until a 400
Hz tone in the mike input
drops to ~ W from a starting
level of 2 W (6 dB). Of
course, th is drops the CW

@10% T HD,
Rf Output : 10 W PEP typical
@ -22 d B 3rd order dis tor
tion'":,
Spurious: -55 dB typical" :
Harmon ics: -60 dB typical*;
Af Response : 150-2250 Hz
tvplcal" ;
Fea tures : S/.RFO meter,
Crystal p ie xed synthesizer
with VXO (±6 kHz) and RIT
(±2.5 kHz receive o nly ),
squelch , noise blanker, ALC,
vswr protection, semi break
in CW, bandswitch (up to 5
bands, 230 kHz each with
145-145.23 and 145.77-146
included ), ext. key for linear,
ext. spkr. jack, upper and
lower sideband mod kit (for
Oscar VII downlink), and
accessory F ET preamp
(improves AGC action and
gives .08 uV/12 d B SINAO or
better) ;
Price : $390.

THE KLM ECHO II

The KLM Echo II was t he
first two meter tra nsceiver
av a ilable (discount ing the
Gonset S idewinder fro m
several years back). It is
totall y solid state and runs
off 11-15 V de (no built -in ac
supply). It is con veniently
mobile, measuring only 2.5 x
8.5 x 10 inches, and has
squelc h (the o nly unit tha t
docs on SSB), an effective
noise blanker, and excellent
stability (crystal control wi th
a VXO and RIT).

anyone wi th a Techn ician
class license or higher.

From the East Coast,
Britain and Western Europe
can be worked via Oscar.
Canada and Mexico , Cen t ral
an d parts of South America
can be worked throu ghout
the U.S. Japan and the Pacific
are available to West Coast
hams.

Specifications

Sensitivity: under _18 uV
typical *;
Selectivity : 2.1 k Hz @ 6 d B,
4.2 kHz @50d Btypical*;
Af Ou tput : 3 W into 4 Ohms

·Values marked wi t h a n asterisk
are u nits that I have t ested o r had
deal ings wi t h . Se nsitivi ty .. 12 dB
S INAO. T x IMO referenced to
each tone. Spurs a nd ha rmonics
references to PEP o ut put.

Getting Started
There are several ap

proaches to VHF SSB. The
easiest for the HF operator
with a rig having a low power
transverter output is to buy
the transverter made for his
rig.

Those who prefer not to
tie up their HF rig when they
get on VHF SSB may prefer
one of the separate t rans
ceivers available.

Those who already operate
two meter FM may want to
trade up to one of the A MI
FM/SSB/CW multi mode rigs
now available.

The following list ing gives
a brief overview of what 's
av a ila ble, including some
general remarks about the
st rengt hs and weaknesses of
each rig.

Special Modes
In addition to regu lar

po in t -to-point communica
tion , there is one repeater on
two meters (though side
banders prefer the term
"translator") that is used
quite extensively throughout
the United States. It has a
beautiful location about 1000
miles above sea level and has
a working radius of some
2500 miles! Oscar VI and
more recently Oscar VII pro
vide a fascinating means of
SSB and CW contacts for

,
S/~ IG91

Fig. 2. Weak signal effective
ness. FM sIn is better than
SSB above /0 dB sin, but
558 is superior on weak sig
nals below 10 dB sin. This
makes sse better able to find
and copy weak DX stations.

and beams be brought around
to peak up the station - or
the old VHF wait-for-the
peak game can begin.

Sideband Working Distance
In everyday terms, side

band extends the radio hori
zon 50% to 100%. In hilly
terrain where multipath is a
problem, sideband's advan
tage over FM can be even
greater than 100%!

Here in hill y California,
repeaters have a ty pical work
ing range of 50·150 miles
radius. Ten Watt sideband
sta tions ty pically run equal
range and better with higher
powered stat ions (50· 150 W),
getting frequent contac ts o ut
to three or four hundred
miles.

It is not uncommon, for
exa mple, fo r Santa Clara
Vall ey stat ions runn ing 10-20
W to wor k into Los Angeles
on a good night. Well located,
high powered stations li ke
Mi ke Stahl of KLM or Jay
Shaffer W6BWB can work LA
and San Diego almost any
t ime of day or night!
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Fig. 4. Horizontal polarization.

Af Response : 500·2900 Hz
tv pica!" ;
Feat ures: S/ RFO meter, 200
kHz VXO calibrated in 5 kHz
steps, noise blanker, ALC,
RIT with center off detent,
CW/SSB switch, ba ndswitch
(four bands, 144.0, 144.2
included), external speaker
jack, VFO input jack, built-in
battery compartment (uses
nine "C" cells), carrying
strap, pi lot light/panel light
on/off switch (to conse rve
power on batteries), built-in
whip antenna;
Price: S280.

The Good, the Bad, and ...
The IC-202 comes with a

very good, large size sche
matic in spi te of the 202'~

small size. It is extremely
portable and fun to take on
trips or mountaintopping.
Numerous 202~ have shown
up on the air in the Monterey
Bay Area and San Francisco
Bay Area wh ile their owners
were on vacation or on best
ness in the area. It also is a
natu ral for emergency and
public service operation. The
unit's range varies depending
on terrain and location, but
normall y has good signals
over 5·10 miles with marginal
results as far as 25·30 miles.
Mountaintoppcrs can expect
100 miles easy wi th the
built-in whip - and more
with a beam.

The 202 's receiver is
remarkably free from spuri
ous, crossmod, and inter
modulation problems. Under
some conditions, the noise
blanker will cause cross mod
ulat ion by very stro ng
in-hand stations. Most of the
time it does not, though. Its
sensi tivltv is about what is
needed for a 3 Watt rig, but
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can be improved. I suggest
using a preamp of the FET
type (no t MOSFET), with
about 10-1 5 dB gain mounted
in the power ampli fier box if
one is added later. The J-310
o r U-31 0 (Si liconix) are
popular on the West Coast for
this.

All 202s have a slight drift
problem, especially if cheaper
US crvstals are used in the
VXO. Some retuning in an y
ten minute period is often
required, but it is by no
means as bad as what we used
to put up with on 2m AM
several years back. Checks in
the lab show about 500 Hz
dri ft over a temperature range
of -30 to +50 degrees Centi·
grade. Normal variations can
then be expected to be
100·200 Hz at room tempera
ture. (By the way, if your
shack has the kin d of temper
ature range we used in the
lab, I suggest .you install a
heater in the placet]

The 1 Watt audio output is
adequate for most applica
tions. However, in noisier
vehicles like my VW bus, the
af output is marginal. A well
placed external speaker
would probably help.

The size of the IC-202 is
both a blessing and a curse.
Of course, it makes it very
convenient for mobile opera
tion, but it also makes it
difficult to service or modify.
This is why I suggest putting
any preamps in the power
amplifier instead of trying to
put it inside. It also makes it
di fficult (probably impracti
cal) to put lower sideband
into the 202.

THE KENWOOD TV·502

The first transverter that
became apparent on the

market in the recent side band
boom was the Kenwood
TV-502. It covers 144-146 in
tw o b ands, with t he
144-145.7 range included
normally (converting from
28.0-29.7 MHz). The trans
mitting section seems to be
very clean sounding and puts
out around 8 W PEP. The
receiving converter lacks gain
and noise figure, so that its
sensitlvitv is only around .5
uV; an additional preamp is
al most alwavs necessary.
There is room to build the
preamp inside the unit. The
502 matches the Kenwood
HF li ne, of course. Price class
. .. 1260.00.

YAESU
Yaesu also makes a trans

verter for thelr equipment,
but none has shown up in this
area as yet. Li ttle information
(specs, price, etc.] ls given in
the ads by Yaesu , but pcrfor
mance equivalent to the
Kenwood seems likel y, with a
price to match. It seems that
there is little effort on
Yaesu's part to promote this
unit, as they don't tell
enough about it to get any
one interested in it!

TH E EUROPA B

A different approach can
be seen in the Europa B
t ransve rter ads. Through
small ads by a small com
pany, I can learn that the unit
uses 5894s in the final with
about 80 W PEP output,
interfaces with the Yaesu li ne
with no external power
requ ired, is 9 x 4-3/4 x 4-1 /2
inches, has MOSFETs in the
converter section, and re
quires about 100 mW of
drive. It costs $299 ($ 279
without tubes].

THE KLM MULTJ·2000

An early comer to two
meter SSB was the ITC
MuIu-zooo. Unfortunately,
the small size of the import
in g company did not result in
good enough quality control,
and numbers of these mult i
mode, synthesized rigs got
out to the fie ld with out-of
band spurs only 25-35 dB
down! The FAA got upset,
since these were fall ing on

avrauon frequencies, and the
FCC " respectfully requested"
some changes. Well , KLM was
the change that came about.
Th ey bought out lTC's
franchise for the Mul ti (made
by FDK of Japan) and
bough t an HP Spectrum
Analyzer so that each unit
could be checked before
going out. They also sent a
test unit to the FCC, which
gave it a clean bill of health.
So now 'the Multi -2000 i ~ one
of the four multimode rigs on
the ma rket.

Specifications
Sensi tivi ty : .l uV typical [less
if peaked for 1 MHz of the
band}":
Selectivity: 2.4 kHz;
Af Output : 2 Watts into 4
Ohms @ 10% THD;
Rf Output : around lOW
PEP',
Spurious: -55 to -60 dB or
better ;
Harmon ics: -60 dB or better ;
Af Response: 300-2700 Hz;
Features: S/ RFO meter, digi
tal synthesizer wi th 10kHz
steps across the entire 2m
band, V XO (110 kH,), RIT
(±5 kHz), noise blanker,
A L C , CW/A M /F M/SS B,
upper and lowe r SSB, ext.
key fo r linear, ext . spkr. jac k,
wideband and narrowband
FM, 600 kHz up or down or
simplex, three crystal chan
nels, FM squelch, FM 1 W or
10 W posi tion, rf gain con
trol, ac and de power su pplies
built in.

Strengths and Weaknesses
Unli ke the other mul ti

mode rigs, the Multi-20oo
features a PLL synthesi zed 10
kHz step freque ncy control,
which makes frequency
setting for FM (and SSB, for
that matter) very easy. Each
click is ten kHz, making
mobile operation safer by not
requiring the operator to tune
by a meter or VFO, etc. Of
course, there are times when
the y FO is better, as when
operating SSB. However, the
VXO and RIT allow good
flexibili ty here, too.

The Multi 's AGC has had
some problems according to
some users. It's not as bad as



the Echo II , but perhaps not
quite as good as the FT-221
or TS-700. I get an impres
sion from off-the-air com
ments that the difference is
slight, however.

As previously mentioned ,
the early Multi's had out-of
band spurious problems wi th a
vengeance. This has been
cured by KLM's quality con
tro l.

Some feel that the Multi
2000's transmit audio is not
quite as good as the other
rnult imode un its. While I
agree that it usuall y does not
sound as "hi-fl." I th ink that
I have heard about as many
FT-2215 and TS-700s with
bad audio as Multi's. A good
221 or 700 sounds very good,
but a bad one sounds really
bad.

THE KLM MULTI·2700
An other entry In the

multimode market is the
KLM Multi-2700. This rig has
a sti ff $800 price tag, but it
has some unique features,
too. These include a VFO or
PLL 10kHz per step synthe
sizer, converter built in to
receive the 10m Oscar down
link with reception tracking
the two meter transmitter,
VOX, LED readout, and user
programmable FM repeater
splits in addition to the
normal t 600 kHz splits.

Specifications
Sensitivity: _1 uV;
Selectivi ty: 2.4 kHz;
At Output: 2 W into 4 Ohms
@10% THD;
Rf Output: 10 W PEP (10 W
0, 1 WFM);
Spurious: -60 dB or better;
Harmonics: -60 d B or better;
At Response: 400-2800 Hz;
Features: S/ RFO meter, PLL
10kHz step synthesi zer or
V FO, VXO, RIT ,
CW / FM /SS B, upper and
lower SSB, noise blanker,
ALC, ext. key for linear, ext.
spkr. jack, FM squelch, built
in ac and de supply (incl. 220
V European standard with
115 V ac and 14 V de), space
for SO MHz or 432 MHz
converters, LED readout,
tracking converter for Oscar
10m downlink (but cannot

receive whi le transmitting) ,
600 kHz up/down split or
user programmed, bui lt-in
VOX.

As this unit is barely intro
duced as I write this, little is
known of its performance.
Listening to th is unit, I noted
that it is clean, but not
" hi-fl. " The Oscar feature is
nice. One drawback is that
the 10m downlink can't be
monitored while transmi tt ing,
since the unit is a transceiver
having a common i-f The
RIT can be used to approxi
mate the Doppler shift, but
this is imprecise, to put it
mil dly! It is sti ll qu ite usable
in th is mode, even if not as
convenient as a separate re
cetver.

THE YAESU FT-221
As soon as it hit the

market, the FT-221 was a
success. By preceding the
TS-7oo by a few weeks and
by being more readily avai l
able in stoc k early in the
game, the 221 has enjoyed a
great deal more popularity in
this area than the TS·700.
One frequentl y mentioned
reason is the modularized
construction the ri g sports.
Cosrnetlc-wise, the two are
essen tially similar, but the
221 has its circuits on ve rtl
catlv-moun ted cards, provld
ing good isolation and ease of
replacement. The theory goes
that service is easier, too. If
you happen to have a sub
stitute board, I suppose this is
true, but unless you have
extender boards (not sup
plied), service of a "live"
circuit is out of the question!
So, it 's six-of-one-and-half-a
dozen-of-the-other.

Specifications
Sensi t ivity : .2 uV or less on
SSB',
Selectivity : 2.4 kHz/4.1 kHz
6/60 dB;
Af Output: 2 Watts into 4
Ohm, @10% THD;
Rf Output: 12 W PEP
nominal (14-16 W typical, 18
Won FM);
Spurious: -60 d B;
Harmonics: ·60 dB;
Af Response: 300-2700 Hz;
Featu res: S/RFO/ FM tuning

Fig. 5. Multi-mode antenna.

meter, phase locked VFO
cove ri ng all of two meters in
500 kHz bands, 1 kHz read
out, AM (2 W), FM, CW, SS B,
upper and lower SS B, noise
blanker, ALC, ext. spkr. jack,
FM squelch, ac and de power
supplies, tx/rx or rx on ly
clarifier.

Bouquets and Brickbats
The on ly real problem that

has been noted on the
FT·221 is that the gain
setting for FM and SS B on
the mike gai n control is not
the same. Wi th normal FM
mi ke gains, SSB tends to
overdo it a bit, causing disto r
tion. Since this level is front
panel controlled, no problem
should exist once proper
levels are established for the
two modes.

Even with proper settings,
some FT-2215 have bassv and
mushy audio. Most uni ts are
very clean and good sound
ing, but some have this prob
lem.

Some 2215 have lacked
sensi tivity. Most are good,
but some seem to get through
Yaesu's quality control
department.

On the plus si de, most 221
owners are quite happy with
the units on both SSB and
FM. Good ones sound vel}'

good.

THE KENWOOD TS-700A
Kenwood's TS-700A is

similar in funct io n and per
formance to the FT-2 21. It
also features full coverage of
two meters in 500 kHz
segments (VFO) and has
AM/ FM/SS B/CW. Styling Is
also similar. One notable dif
ference is that the 700 has
final load and drive controls,
making its operation less
"hands-off' than the Multi 
2000 or FT·221. I'm told by
use rs that these controls are

very broad, requiring li ttle
adjustment over a given band
segment, however.

Specifications
Sensitivity: .1 uV/12 dB
SINAD;
Selectivity: 2.4 kHz/4.8 kHz
@6/60 dB;
At Output: 2 Watts into 4
Ohms @10%THD;
Rf Outpu t: 10 W PEP, 3 W
AM '•
Spurious: -60 dB;
Harmonics: -60 dB;
Af Response: 400·2600 Hz
(published);
Features: 5/ RFO meter, FM
tun ing meter, PLL VFO in
500 kHz bands across
144-148 MHz, 1 kHz readout,
AM/FM/SSB/CW, upper and
tower SSB, noise blanker,
ALC, ext- spkr. jack, FM
squelch, buil t-in ac/dc power
supply tx /rx or rx only
clarifier;
Price: Around $700.

Ups and Downs
Most sound very good on

the air, with a resonant
•• broadcast quality" tone.
The tone is not necessarily
"natural ," however, and
under weak signal conditions
some voices do not " punch
through" too well. Adjust
ment could be made by
microphone choice or BFO
freque ncy shi ft, if desired.

Most comments of TS-700
o wners parall el those of
FT-221 owners. The AGC in
both cases is reasonable, but
not as good as migh t be
desired for working OX and
loca ls simultaneously. A
preamp could be useful,
especially if a linear is added
to the system 0·310, or
equivalent).

Wh ich Way To Go?
As you can see, the

options for two meter side-
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Fig. 6. Mirror image effect.

band have rapidly expanded
in the past two years. Since
KLM broke the waters with
the Echo II , sideban d has
been growing very rapidly,
with several manufacturers
jumping on the bandwagon.
Your final choice should be
based on your operating
habits and taste. But don 't let
you r current operating habits
have too much influence, as
you may decide to change
them once yo u've been on
sideband for a while !

Of course, the best thing is
to compare units side by side.
Unfortunately, not all stores
stock all units, and their open
hours are often not during
peak operating hours. So you
may have to socialize a bit
and find someone who has
the unit(s) you are interested
in and give him a visit. This is
a good bet, anyway, since he
can give you an idea of the
idiosyncrasies of the rig,
along with its good points. He
can also give you pointers on
other aspects of setting up a
VHF SSB station.

As far as one method of
getting on over another . . .
transceiver or transverter, etc.
. .. it depends on you r
budget and needs. If you
don't min d ty ing up the HF
rig while operati ng VHF SSB,
a transverter is an inexpensive
way to get on. Consider,
however, that unless yo ur HF
rig has a noise blanker, the
transverter method suffe rs
6-20 dB degradat ion in
performance on reception
when ignition or other noise
exists. It can also be annoy
ing!

If you have FM and just
want to add SSB with little
additional outlay , the IC-202
or Echo II would look good .
This also allows sim ultaneous
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mo nitoring of SSB and FM
(which could be a plus In

emergencies) .
F u ll coverage and all

modes are the attractive fea
tures of the 2000, 2700, 221,
and 700 multi-mode rigs.
Trading up to these rigs buys
no t only SSB bu t full fre
quency FM coverage as well!

Other Things

Of course, a beam anten
na, horizontally pol arized, is
likely to be something yo u'll
want to add. Vert ical beams
or groun d planes and the like
are good for repeater use, but
the cross polariza tion is going
to cost you 1(}.30 d B when
you try to work SSB stations
(all of which are horizontal
except fo r newcomers},
There 's good reason behind
horizontal. This polar izat ion
has less sensitivity to noise
than vertical, and seems to
have better consistency over
long-haul paths. In 1963,
several Santa Cruz VHFers
experi mented with WB61 ZF
in Ki ng City ... a path of
about 100 miles. WA6YOG
used an anten na rotatable in
polarity from full vertical to
full horizontal, as did IZF .
Over a pe riod of several
months, horizontal showed
better signal levels and less
fading th an vertical, and hori
zontal gave up to 6 dB
improvement in noi se rejec
tion on th e AM signals. Cross
polarization showed 1(}.30 d B
of loss, as would be expected.

As for what antenna to
buy, your budge t may be the
limiting factor. Here in the
West we are part ial to the
KLM line of antennas. Per
haps it's because Mike and
Mel of KLM are qu ite act ive
on 2m SSB out here, but it is
also because their broadband,

rugged anten nas work excep
tionally well. Many of the top
mo o n bou nce stations are
using the KLM 12 or 14
elemen t beams in their arrays,
simply because they are made
of heavy gauge aluminu m.
Since they cover the enti re
two meter band with low
vswr and h igh gai n, they are
easy to stac k without worry
ing about detuning one ante n
na with another close by .

On the other hand, the
antennas made by CushCraft
and Hy-Gain are also good,
though made with lighter
a lu minum a nd narrower
bandwidth (standard yagi)
design. Their prices are very
a tt rac tive com pared to
KLM 's, being roughly one
half to two-thirds as much.
At resonance , they can per
fo rm as well as the KLM
units, but bandwidth will
o nly be about one megacycle
for 5 elements and around
500 kHz for long vagis.
Stacking can be problemat ical
beyond two anten nas, as well.

One interesting considera
tion for owners of multi
mode rigs is the circularly
polarized antennas that use
o nly one feedline. These
allow SS B and FM operat ion
without switching antennas
for verti cal and hori zontal
pol ari zatio n. KLM, Cush
Craft, and Hv-Gain all make
them. KLM's cover all of two
m eters, but can not have
the polarity switched from
left- to righ t-hand polariza
tion. The others are normally
cut with the vertical elements
favoring 146-148 MHz and
the horizontal elements favo r
ing 144-1 46 .

There is one caution to be
noted here, thou gh, and that
is that two stat ions using
circularly polari zed antennas
over a reflected path
(bo unced off a mou ntai n,
etc.) will end up cross polar
ized because of the "mirror
image" effect. If one station
is able to reverse his polarlza
tion [e.g., right-hand to left
hand), this problem can be
eliminated. There is no such
provisio n on the KLM anten
na (K LM 16-C). The others
show how it can be done, and

since the elements are cut for
opposite ends of the band,
true CP doesn't really exist
(it's more elliptical than
circular).

Another caution is that CP
causes a 3 d B drop in signa l
strength over the equivalent
linearly polarized an tenna,
since half of the power goes
to the vert ical antenna and
half to th e hori zontal. If
workin g a hori zontal station,
he o nly receives the hori
zontal radiation. The sa me is
true for vertical. Of cou rse,
when working another CP
station , the 3 dB is not lost,
and considering that 1(}.30
d B is lost by being cross
polarized when using a verti
cal beam working a hori
zontally polari zed stat ion, the
3 dB loss is a good com
promi se!

So agai n, it boils down to
your needs and choices. Five
elements for SS B should be a
mini mum. Twelve or fourteen
is ty pical. For Oscar satellite
use, three or four elements,
vertically polarized, tiled up
from the horizon by about
3040 degrees, work very
well. Twenty-five to fif ty
foo t antenna height is aver
age, but higher an tennas can
give a decided advantage fo r
stat ions shadowed by moun
tains close by. Figure about 6
dB every t ime you double t he
an te nna height.

Be careful of cheap,
CB-type coax. This stuff (sold
by Radio Shack and others)
has only partial shieldi ng
(recognizable by the loose
weave of the shield) and is
not good fo r two meters ! It is
lossy and may cause vswr
problems.

Use a good grade Belden
or Times Wi re, RG-58 or
RG-59 , for runs up to 35-45
feet , to tal. Up to 100 foot
runs, RG-8 or RG-l1 is good.
A bo ve 100 fee t, RG-1 7,
though quite expensive, really
pays off. Make sure the coax
you use is the right imped
ance for your system. (58 and
8 are 50 Ohms, 59 and 11 are
75 Ohms. )

If you buy a cheaper
antenna, make sure to trim it
so th at it is tu ned for yo ur



Fig. 7. Cheap coax: bod on left , good on righ t_

opera ting frequency. If you
do this, you'll get opt imum
results and you 'll have saved
some money. If you don 't ,
you may not be as happy as
you would have been if you
did .

Worrywarts of America
If that three minute

timer's got you frett ing about
getti ng cut off in mid
sentence and you don 't mind
someone making nast y re
marks under your five minute
monologue (which you can

do o n sideban d and everyone
but th e guy with the mike
button pushed will hear it ),
get o n board two meter side
band! We may sou nd like a
bunch of higher class CBel'S
on those occasions when our
mood is less than sober (we
like to have fun), but I dare
say th at most of our joking
around wou ld go right over
the heads of the eleven meter
crowd. You 'll get few com
ments about yo ur operating
procedures on SSB (unless
you're one of those who likes

to run 15 kHz wide FM on
the sideband freq uencies . ..
we do get unblessed by some
things!) . Not only that, but
occasional "drop in" OX
makes the band quite inter
esting. And when the mar
gi nal fr inge (say, 150-2 50
miles) sta rts co mi ng in like it
was local, extended rag chews

LOO$[. OPt~ _ EAv E

oe-ec ... COVf""W'7

wi th stations you normall y
s ay " h ello"/goodbye" to
make for a community spirit.

Who kn ows? Someday I
may even join an FM repeater
group, bu t for now I' m enjoy
ing myself too much on the
lower end of two meters!
Hope to meet y ou there
someday ! -

" GMT. CLOS[O _ [ Av[
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• Seven Elements
• Three Bands (10-15-20)
• Single Feed Line
• Flexible Tuning
• Close To Mono-Bander Specs

With Optimum Spacing For :
High Forward Gain
High F:B & F:S Ratios

BROOKFIELD MANUFACTURING CO.
RFD 5, Pocono Road
Broo kfie ld, CT 06804
(2 03) 775·3665 B1 3

••••••••••••••••••••••••••

Featuring ham radio equi pment of over
60 manufacture rs. contains descriptions,
pic tures, specifications & prices • • .
no advert isements! A must addition to
every ham library. (136 pages)

Send For Your Copy Today!
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Digital Synthesizer

revitalize old xmtr strips

around because of the 25 to
30 Watt power it 's nice to
have for a base sta tion, or
noticed how cheap they are
around the hamfcsts if you
don't own one? This article is
especially for you. lt allows
you to run that one or two
frequency base rig, but on
any frequency from 144 to
148 MHz (and higher for you
MAR S-C AP folks}, every
frequency , that is, in 10 k rtz
steps, or in 1 kHl and less
steps, if you want to ad d
more parts.

Not that th is unit can' t be
used wit h the t ransistor ty pe
rigs - it can! If the tran s
mitter requires 6, 12, or 18
MHl crystals, read on.

Some basic parameters
were desired for the unit for
use around the ham shack
here. They were :

1. The unit should be
"program" type in common
switch combination, not tons
of diode matrixes, rotary
switches, etc. The ideal would
be a decimal type thumb
wheel switch having BCD
outputs.

2. It should not require
"coding, " that is, the number
you d ial in should be identi
cal to the frequency desire d.
No tables or charts.

3. It should usc only
chea p and easily available ICs,
preferably TTL digital . Th is is
my o wn hard core feeling of
digital ove r PLL, analog, etc.

4. For my own require
men t, it should be remo te
capable using only a single rf
type cable to the transmitter
strip. Multi-wire cables are
both a problem and also can
be quite costly for a 30 to 40
foot run like I have. When the
EME rack went into the base
ment ham shack, the FM 3
band base rack had to go ~

upstairs to the back porch.
5. Comparison of desired

an d ru nning frequencies must
be done before modulation to
avoid afte r locku p hunti ng.

6. Frequency de rivation
sho uld have both the ot her
bands in mind, the usc of the
Motorola "stri p" transmitters
because of th eir easy avail
abil ity and maintenance (it is
commercial grade gear] , and

"'

...e.c to

H ave you ever wanted to
either use that nlcc

Motorola o r GE tube type
st ri p transmitter you have

Fig. 1. Block diagram.

David J. Brown W9CG I
RR 5 Box 39
Noblesville IN 46060
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station , b ut you will be able
to see how it can be done as I
manage to get the " [unque"
series o n BC-348s com pleted
and turned in to 73 Magazine.
In fac t, you will see a lot of
the same circuitry used on a
more than o ne item basis
around here. Th is allows
" mod ules" to be built, and
repeti tive results to be ob
tained time and ti me again.

Assu ming th e 36 MHz
veo works for the moment,
let's carry that on out to the
poin t it can run a t ran smitter.
The veo is q uite capable,
given the proper range, to run
any 6 m, 2m, or 4 50 MHz
Mo torola strip station. The
dia l in frequency comparison
is where the hi tch creeps in,
so let's show how the veo
works on all first. The 2m
transmitter, which I have
mine running fo r, starts at the
36 MHz YCO and goes to a
TTL gate and buffer to
square up the YCO out put
for further TTL processing.
From the bu ffer , in the t rans
mitter chain d irect ion, it goes
to a d ivide by 6 TTL IC
(7492) and has an outpu t of
6.0 to 6.166- MHz. It is best
to do the divide by 6 as a
divide by 3, then divide by 2,
for a symmetrical square
wave output. The transmitter
is usually narrow eno ugh, and
th e feedline to transmitter

divider. IC! - 7492; ICA -

e",

VCO 8VFF€R
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cabine t. When you follow
through the sche me I used,
you will no doubt see what I
mean .

The frequency un it runs a
VCO oscilla tor in the 36 to
37. 5 MHz ran ge that is con
t rolled th e same as our
"digi tal HFO" used on the
EME BC-348s. Any VCO is
de co nt ro ll ed and o ur de
source is an FET-capacitor
combinat io n that has t wo
separa te and discrete elec
tron ic charge and discharge
swi tc hes. Possibly the best
part o f using a de cont rolled
YCO is the fact that digita l
scanning, AFC, etc ., can be
added to these VCOS at a
la ter date if desired. We don 't
want all this in the base FM

Fig. 3. Buffers and oscillator
74500; le2 - 7400.

with other un its. The GE
tube transmitter should be a
very good subst itute; ho w
ever, I don't have one to try
it o n.

The st rip used was a 30 W,
single 2 E26 final, 1 to 3
fr e q uency model of the
PA8664 chassis type . It re
quires an oscill ator of 6.0 to
6.166-- MH z for the output
freq uency to fa ll withi n the
144 to 148 MHz band. It
should be noted and remem
bered these st rip units are not
broadband, and the 144 to
148 MHz figures are given for
the new freq ue ncy unit's
normal range. The t ransmitter
should be peaked or stagger
tuned ove r the range you
really intend to use (l.e. , the
146 to 14 7 MHz ran ge for
me).

It should be pointed o ut
that this is a d igital YFO
(YCO? - OYFO?) unit of
sorts, and as suc h can be used
with any n umber of tube
type t ransm itters - FM or
not !

One o f the reasons this
uni t works is the very schem e
that Motoro la uses to get
from the 6 MHz oscillator
region to the 2m o utput (high
band 150 to 174 MHz in their
case ). The multipli cation
sche me on these transmitters
Is osci lla tor times 24, but it
h app en s as o sci lla to r,
doub ler, tri pler, doubler,
dou bler, to o utput. This is an
important fact that Is causing
problems working ou t a simi
lar scheme for the 6m and
450 MHz gear in the same

,
~

NOT uSEO

Fig. 2. VCOond "memory." L/=5!6T #20 enam. W ' form.
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low cost now, and to do all
th is be of a d ivide nature
(TTL) rather than mul tiplica
tion type (discrete tuned cir
cuits, bandwid th, etc.) . The
last requ irement was going to
be hard enough to do just
getti ng the bandwi dth out of
the co mmercial st rips - o r so
I thought.

I believe you will find it
very benefici al to your suc
cess if you do things in a
speci fic order on this pro ject.
If you al ready have the
Moto rola stri p t ransm itter
and a schematic and tu ne-up
in format ion on it, you are a
long way along. If you ha ve
no t already put it on so me
freq uency on 2m, I suggest
yo u do so and be sure it is all
runn ing right be fore you add
this frequency unit. In fact , I
would suggest you choose
your favo ri te frequency and
crystal up for it and leave it
as Fl . Then add an F2 deck
modified to an amplifier as
shown, so you have a backu p
if someth ing fails, and a con
stan t other normal oscillator
source to compa re to during
the tune-up o f the new unit.
Th is way you can shift back
and forth between the two
sources to assure all is well
during hoo kup.

The new unit works be
cause it was designed very
much for and around the unit
it was intended to dri ve - the
Motorola st rip. Therefore, a
word o f in troduction to that
un it, and my apologies if I
can' t guarantee its perfect
operatio n right off the bat

."
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scheme just plain becomes
less feasible.

Let's take an example to
show what goes on. 146.94
MHz is a co mmo n frequency.
so let's follow it th rou gh.
Since the veo runs at the Y4
frequency, th is means 146.94
MHz divided by 4 or 36.735
MHz. Divide this by 6 (to get
the osci llator range fre
quen cy) and you have 6 .1225
MHz. Multiply th is by 24 in
the transmitter and you have
the 146.94 MH z output.
Retu rning to the veo fre
quency of 36.735 MHz and
dividing by the fixed divide
by 25 ICs, we have 1.469400
MHz to feed the coun ter. If
you use a .0 1 second gate,
then the counter wil l count
and load .01 times 1.469400
MHz, or 14694 Hz. If the
switches are set up for 14694,
then, and o nly then, will the
lock ind ication come on
showing the delta de module
is not being turned on to
charge o r discharge, a fixed
de is being applied to the
YeO, and a steady frequency
is leaving the veo that when
divided by 6 is givi ng the
right 6 MHz region oscillator
signal. The nice part o f all
this versus frequency multi
pliers is th at TTL division is
qu ite fixed by the device
when wired correctly. A
divi de by 6 is a divi de by 6,
etc .

You may have noted that
the range of the veo is all
that limits how far you go on
excursions with the veo
counter/comparator porti on .
Further, there is no need for
fanc y YHF PLLs, or d ividers,
or multiple Pl.Lmixe rs, etc .
This alone made it worth
trying for me. The very idea
of an analog circuit where a
digital o ne will work has a
bad taste for me. I guess it is
the fact it is so much easi er to
build, troubleshoot, maintain,
erc ., digital circuits, since
everything is either o n o r off!

Now I mentioned earlier
the idea was to run th is whole
thing as a digital master oscil
lator for all 3 bands (and later
ideas of 1296 MHz FM!), but
there came a few snags I am
still working o n. Let 's take
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lem. The oscillator is always
running, and when it reaches
pro per frequency and the
" loc k" or transmitter ready
indication shows, it merely
means the oscillator output is
gate d on and frequency is
being fed to the strip oscil
lator no w converted to an
amplifier. Some who read
through the notes on this
art icle shrieked at osci llator
chirp and Class C stages
running withou t drive in the
transmitter, etc. For your,
and their, piece o f mind, this
paragraph was added.

We are now down to the
count and compare lines, and
it is here the sneaky part
enters. By feeding a 1.4 MHz
region signal to what really is
a frequency counter with a
comparator added , a number
that is 1/100 the output is
cou nted . Since only the most
significant 5 digits are impor
tant, that is all we count , by
using a gate t ime of .01
second instead o f 1 second. If
a 1 second gate were used,
the counter would over flow,
too much time would be
requi red to set up and keep
comparing the veo to keep
it on frequency, and this
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be made between this new
1/100 frequency and the
BeD frequency select
switches. Please note : The
fact that this divided frequen
cy and the switches match
wi ll show a "lock" cond ition
and wil l run a t ransmitter by
supplyi ng it the proper oscil
lator freq uency , but docs not
assure in any way th at you
are on frequency at the out
put any more than plugging
in the right crystal does. All
stages in the transmitter must
still be properly tuned to
proper multiplication fre
quency. The "lock" indica
tion provides only the indica
tion the VCO has moved to
the correct new frequency
and it is outputting to the
transmitter . Gates are pro
vided to allow no output
while searching or out of lock
and, of cou rse, the provision
of no ou tput until keyed is
included.

Bearing in mind that by
keying oscillator output on
and off, or to differen t trans
mitters, or holding it off
during search, you will not be
keying the oscilla tor YCO on
and off, you can see that
chirp and run-up is no prob-
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Fig. 4. Counter/comparator.
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good enough, to remove the
undesired harmonics of a
square wave, but I did not
want to chance that on a
pulse type asymmetrical
waveform you get from a
divide by 2, then divide by 3.
This is entirely unimportant
for waveforms feed ing more
TIL, as only the high to lo w
transition is important. The
output 6 MHz signal goes
through a buffer and gate for
those who may find it neces
sary to shut off the oscillator
output to the coaxial feedline
to the transmitter (one feed
line to more than one trans
mitter - choose frequency
accord ing to transmitter and
transmitter by what PIT line
is keyed) .

The o ther direction the
signal goes from the yeO
bu ffer is to a divide by 25 in
the form of a divide by 5,
followed by another divid e
by 5. This is desired because
the veo runs at 1,4 of the
transmitter fre quency, and
dividing it by anot her 25
gives a total division by 100
and the same numbers as the
output frequency only at
1/100 the frequency. This all
allows a digital comparison to
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demands, maybe a fu ture arti
cle will include the other 2
bands - I have left provi
sions!

SAS E f o r help. The
"J unque" 8e-348 articles will
resume. Happ y TTL, and I
hope you are learning as you
buil d. It can be a lo t of fun ,
and if you don 't thi nk the
electronic industry doesn't
thin k digital is the way to go
- look again! •

No te : Th e mod if icat ions
required to change over the cscu
tater tube in the FM strip will
vary wi t h the model, ty pe, and
whether Motorola o r GE, etc. All
that was required o n mine is as
foll ows :

1. Remove C105I1SO pF I
2 . Replace C10l (SO pFI with

.02
3 . RemoveCl02(10pF)
4 . Install 220 Ohm resistor in

parallel with R103 (47k)
5. Install BNC o r like con

nector near crystal socket o n new
F2 deck, and wire cente r pin to

grid of 6AK6 added as second
(F2) oscillator [now an amp).
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Fig. 5. Timing search.
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ten ts. It would be wise to add
in a panel lamp to show the
band status anyway. The
hundreds MH z A lin e can
easily be used for this on the
6m band, as the low on the A
li ne can be inverted and used
to enable the 6m oscillator
gate-buffer, and the A line
high can run the equivalent
gate directl y on 2m. You can
even use the C line (4) if the
switch scheme can be figured
out for the 450 MHz use.

I believe this describes the
how to, and a wire by wire
sh ouldn't be required .
Enough counte r articles have
come out to explain the
7490-7475 counter part, the
7490 timebase (we run one
master for a lot of th ings in
the station - cloc k, etc. - to
save duplicati on and money),
and the time gating arran ge
ment. Only the 2m version is
shown to avoid confusion,
but as the 4 50 MHz version is
worked out or as interest

easy enough by di vi ding ou r
36 MHz veo by 2, so let's
fo llow on through the range
and a particular frequency.
The range requ ired (to cover
it all) is from 420 MHz
divided by 24 times 2 equals
35 MHz (no t bad) to 450
MHz divided by 24 times 2
equals 37 .5 MHz (again ,
okay) . You do a divide by 2
to get the frequencies re
quired by the' transmitter
from the veo_ Now to get a
way to find th e 1/100 fre
quency. To get down to the
veo frequency in the case of
2m, and to a lesser frequ ency
in the case of 6m, only a
division by 4 was requ ired,
allowing a further division by
25 for the 1/100 frequency
for the switch deck. This gets
tricky on the 450 MHz band.
as any division that gets us to
the veo or less has an odd
ball divisor to get the 1/100
count. Further, suppose we
run a divide by 10 approach
to run the yeO from 42 to
45 MHz? Now an oddball
d ivisor is requ ired to get the
18 MHz required by the
transmitter! We did not try to
get any other crystal range,
etc., for fear of not ending up
right in the modu lation de
partment, but it is being
looked in to {i.c., a 6 MHz
oscil lator for all 3 bands, or
eve n just 2m and 450 MHz).

This one will have to wait
for now, unless you are will
ing to figure out the few
places you run on 450 MHz
and what t hose frequencies
are when divided by 3 (or the
2m region equivalents). Ex
ample: If you take the 449.1
MHz simplex frequency, you
get a 149.70 MHz " dia l in. "
This is a veo frequency of
37.425 MHz. Th is is well
within the veo range. A sim
ple veo to divide by 2 to a
gate-buffer will supply the
requ ired oscillator frequency.
A hi~ band / UHF bandswi tch
wou ld have to be added to
control the destination and
divi sion from the veo, and a
small chart somewhere on the
front panel to show the more
commonl y used UHF fre
quencies in 140 MHz equi va-

6m first. The band of interest
is 52.5 to 54 MHz and the
Motorola st rips require a 3
MHz region crystal and a
times 16 multiplication . This
band can be done as follows,
and can even be added in as
on mine, but bear in mind as
with any versatile scheme,
you will be capable of out of
band operation, so be carefu l
and pay atten tion to what
you are setting up if you try
it!

To get the same scheme to
work on 6m, we let the same
general region function for
the Ye O, but the yeO fre
quencies of interest are from
39.375 MHz to 40 .5 MH z.
These are then divided by 3
to get 13.125 to 13.5 MH z.
These 13 MHz region fre
quencies are at ~ of the
transmitter output, the same
as some frequency of the
chain was for 2m. Therefore,
dividing from this point gets
you an other 1/100 frequency
if you use the same fixed
divide by 25 pair used on 2m.

Again, let's use a common
example, 52.525 MHz. Divide
by 4 to get a yeO divided
point of 13.131250 MHz,
t imes 3 is a veo of
39.393750 MHz. So, you
divide the veo by 3 to get
the split point. In one direc
tion you divi de by 4 again to
get the transmitter oscillator
of 3.2828125 MHz. Toward
the switch deck you do a
fixed divide by 25 to get
525250 Hz. Since only one
digit (the last ) is insignifi cant
here, we have to use a .1
second gate and settle for the
slower lockup and less fre
quent comparison and up'
dating of the veo. Remem
ber, this is sti ll 5 updates a
second, so you aren 't going to
drift very far with any veo
stability at all. The same
switch deck is used to "dial
in" the 52.5 25 MHz fre
quency as 052525. Since the
gate is .1 second, it allows .1
times 525250 or 52525 Hz to
pass into th e cou nte r, be
compared, and match the dial
in frequency.

Now the hard one! For
450 MHz, an 18 MHz region
oscillator is required. This is
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Selecting A

Frequency Counter

Have you ever had trou ble
accessing the local 2 meter
repeater? A counter can tune
up that tone generator in a
jiffy. Ditto the transmitter
with a VHF counter. Or,
perhaps you are a CBer and
people com plain that you
" bleed" on several channels.
This could be caused by a
sick transmitter with a bad
crystal(s). A qualified tech
ni cian can easily check th is
out with a good counter.
An yb o d y st ill skeptical?
Remember that you can do
far mo re with a counter if
you put your imagination to
work!

A Wee Bit of Histo ry

You might be interested in
ho w f reque ncy cou nters
evolved. The first meth od of
f requ e nc y measu re me n t
evolved around the turn of
the centu ry when it was
necessary to measure the fre
quency of radio transmi tters.
The gadget was called a wave
meter and it consis ted of a
para llel ed coil, variable
capacitor, and spark gap
(later replaced with a meter
or light bulb) . The capaci tor
had a calibrated dial, and it
was adjusted unti l a spark
app eared at the ga p. The fre
quency was either read off
the dial or ex trapolated from
a coil/capacito r chart if the
dial read pFs. By the '305,
ano ther form of frequency
measu rement came into
vogue: the frequency meter.
Th is' unit had a built-in fre
quency sta ndard and the
unknown was mixed with it ;
the meter was adjusted until
the signals "zero heated" in
the headphones that were
part of the unit. Old-t imers
will no dou bt recall the

t~"\H go,....,•••
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Fig. 1. Block diagram of a basic counter. The circuitry of
modern counters is in ICs - mostly 20 to 30 packages of TTL.
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important general featu res
a nd ex plaining them, so
you'll know what to loo k for .
As for myself, I work for a
company that makes coun
ters, and I have to use them
nearly every day . So I am in a
very good posit io n to help
you!

Some of you skeptics are
probably thinking, " Why do I
need a counter? " A good
quest ion, indeed . Have you
ever designed/ built an oscil
lator and couldn't fi nd the
frequency? Then spent hours
prun ing the circuit to the
proper frequency? A counter
would tell you where you are
at a glance. Or have you ever
aligned a fi lter or trap or i-f
stage and found that the
center frequency was a city
block off? A counter would
help you keep tabs o n the
calibration of your signal
generator and get a better
alignment in the bargain!

hobbyists an d service people.
I thi nk that thi s may be due
to the past high prices, and a
misunderstand ing of what a
frequency counter can do.
But these things are going to
change as more people are
discovering what a counter
can do for them!

I am going to show you
some of the things to look for
when you shop for a cou nte r,
and some of the not-too
obv ious pitfalls to avoid.
There's a lot more than specs
to consider, too - all count
ers have special features that
may be obvious or not in the
advertisi ng literature. In
short, I am going to try to
make your selection a better
one by showing the more

- - pitfalls to avoid

•

T hanks to microcircuits,
there has been a major

revolution in test equi pment
withi n the last few years. The
prices of devices such as
digital voltmeters, triggered
s wee p osc illoscopes, and
others have dropped drama
tically, a neat tr ick consider
ing inflation ! But more
important, this excellent, low
cost gear is getting into the
hands of servlcers and elec
tron ics enthusiasts where
good equi pment is bo th
usefu l and necessary to cope
with todav's advanced prod
ucts. The frequency counter
has also benefitted from
microcircuits and price cuts,
but only recently has it begun
to " ta ke off" with electronic
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find coun ters tha t use the 60
Hz line as a frequency
element that se ll fo r up to
$150, and you 'll see uni ts
that have crystals in ovens
(tem pe ra t u re stable en
closures) th at sell for $6000
or more. The difference in
accuracy is incredible : The 60
Hz TB cou nter will average
0 .034% accuracy, the average
accuracy o f the 60 Hz coming
ou t of the wall , to 0.0001 %
and better for the crystal
oven uni t! Th is is clearly one
area where money talks.
Typical cou nters run 0.005%

• Inside a Modern Counter
The frequency counter is still undergoing some changes, as
this photo of the Gary Model 302 Pocket Counter shows.
You are looking at a 20 MHz, 4 digit unit that con be
expanded to show up to 6 digits of readout. Power
consumption is under 0.63 Watt, as compared to the 5 to 7
Watts required by a comparable TTL unit. The secret of
this unit is hybrid construction of CMOS and TTL logic.
The heart of this unit consists of 3 CMOS/ LS I chips. The
DCU section which many hobbyists would build with 12 or
more chips is contained in one special CMOS Ie. The
timebose section has two more CMOS ICs, replacing at least
6 TTL chips. The front end or Schmitt trigger deserves
special attention because the input amplifier is the hardest
part to design in a counter. This one has an FET amplifier
and a biased NAND gate that serves as a Schmitt trigger.
Sensitivity is excellent - 50 mV at 20 MHz with this
arrangement. As you can see, counters have changed quite a
bit, and they will continue to do so as more people
continue to show so much interest in them.

quency co unter is determined
by a quartz crystal o r some
times the Ole power line (60
Hz). Fig. 1 shows a block
diagra m of a si mple fre
quency counter. As you can
see, the crystal/GO Hz is
d ivi ded in frequency to
operate the rest of the coun
ter; this enti re section is
called the timebose. The
tlmebase (or TB, for short) is
the heart of the counter and
its accuracy determines the
accuracy of the coun ter. Price
is also a function of the
quality of this section. You'll

Accuracy
T he accuracy of a fre-

like to wor k with audio
circuits and TTL lo gic. Th is
suggests that you should start
loo king for a counter with a
20 MHz max imum ran ge,
because that is pro bably the
highest freq uency yo u are
wo r k in g with (freq uency
li mi t of standard TIL).
Accurac y probably isn 't
cri tical to you and you might
be able to settle fo r a unit
that is 0.03% accurate .

Or perhaps you are a
pro fessional servicer an d you
are getting into CB repair.
Your requirements are more
strict. Since CB is 2 7.255
MHz maximum, you need
one of the po pular 30 MHz
counters. Also, you need a
counter that is 0 .001% o r " 10
parts per mil lion" (abbrevi
a ted 10 ppm ) acc urate to
satisfy FCC requirements.

Conside r the future, too .
If the experimenter upgrades
to, say, CB, he 'll need a faster
counte r. But there are devices
such as prescalers to extend
the range o f counters at lo w
cost. So, when the day
arrives, he might only ha ve to
add a low cost black box to
his counter.

On the other hand, if the
servicer upgrad es to com
mercial radio repair, he may
have to replace the counter.
Why? The freq uency toler
ance of commercial gear is
o f ten 0 .0005% .and that
re q uir e s a co u n t e r of
0.00001 % or 1 ppm. That
spec is 10 t imes better than
the old unit 's! These are a
few thoughts to keep in mind
when yo u start your search
for the right counter. Try to
anticipate the futu re!

Let 's list the pri mary specs
of a frequency counter and
then discuss them. Note:
They are not necessarily
listed in o rder o f importance.

1. Accuracy
2. Input sensitiv ity
3. Minimum and maxi
mu m frequency range
4. Display
5. Po wer su pply
6. Special features or
options

BC-22 1 and LM frequency
meters of WW II vintage wit h
this mention - they were
very famous! Digita l elec
tronics was the next develo p
ment, and a digital frequency
counter appeared in the early
'50s. The fi rst ones had
40-plus tubes, had neon
lamps a rranged in 0-9
columns for a readout, and
were called EPUTs (Even ts
Per Unit Time meters). The
top frequency of those early
cou nters was only a few MHz
at most , although VHF range
extenders appeared quickly.
The early manufacturers were
Be r kle y Sc ie n t i f ic and
Hewlett-Pac kard. The next
ste p was in the '60s when ICs
became available. Cou nters
became smaller and mu ch
cheaper, too. Many com
panies are st ill using these
warmed-over circui t designs
today, des pite advances such
as CMOS. Recen tl y, o ne semi
con d uc to r company has
introdu ced a " 2 chip" coun
ter, where all of the major
parts of a 6 digit counte r are
on 2 LSI chips! Needless to
say , the future has much to
hold!

A Look at Basic Specs

You have probably looked
over enough of the ads by
now to realize that select ing
the right counter takes some
though t and an understand ing
o f co un ter fundamen tals.
Without these thin gs, you
could end up wit h a 3 digi t
" toy" and have to align a
generator that is 10 times
more accurate , or a unit that
is so versatile it does every
thing bu t makes the mo rning
coffee (ext ra cost option). to
chec k a phone oscillator. So,
needless to say, the way
to start is to sit down an d
analyze YOfJr own needs. Ask
yoursel f such questions as,
" What am I going to use a
counter for?" and " What do I
expect to be doing with my
counter wit hin a few years?"
These questions will help you
decide the primary fea tures
that you must have in the
counter you selec t.

Fo r exam ple, suppose you
are an experimenter and you
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(50 pp m) to 0 .001 % (10
ppm). They use 4 MHz or 10
MH z crystals without ovens
for low cost. These crystals
are usually custom ground
and the TB is carefully ad
justed to get th is degree of
accuracy.

When you shop for a
counter, try to get a counter
with as much accuracy as you
can to suit your needs.
Remember you need at least
a 10 ppm timebase for CB
repair work, if that is your
interest . The 60 Hz units arc
not for serious electronics
wor k; 0.0 34% accuracy is
terribl e in the counte r world.
Anyhow, the few units avail
able with these may be off
the mar ket by the time you
read th is!

Input Sensiti vity

Another sign of a coun
ter 's quality is the sensitivity
it has to measure the fre
quency under question. Fig. 1
shows an input amplif ier , the
section that has to do with the
input sensitivity, and Fig. 2
shows a block diagram. The
job of the inpu t amplifier is
simple : It ampl ifies the input
signal and converts the signal
to a corres pon ding set of
pulses that is necessa ry to
drive the counte r's digital
circui t ry. The heart of the
unit is thc Schmitt trigger; it
converts the inco min g signal,
which may be any kind of a
waveform , into the necessary
digital square wave. Gen
erally, when you read inpu t
sensitivit y specs, you must
assume that the sensi tivi ty
refers to the minimum signal
required at the maximum
ra ted frequencies of the
counter to get a steady read
ing. In other words, the specs

are worst case. Gene rally, the
sensitivi ty of mos t coun
te rs is not flat over fre
quency , hence the min-sig
nal-at-max-fre quency bit . Fig.
3 shows the sensitiv ity plot of
the Gary Model 30 1 Counter,
a 32 MHz unit. As you can
see, the in put sensi tivi ty is
not flat! But in this case, a
non-flat sensitivi ty curve can
wo rk to your advantage: T he
high gain at audio fre quencies
allows use of devices such as
microph ones and magnet ic
pickups for organ tune-ups
and tachometers. The lower
gain at 32 MHz reduces the
chance of overload by radi o
t ransmitters, too.

Typical input se nsit ivity is
on the or der of 10 mV to 120
mV for most counters. It is
desirable to ge t a counte r
wi t h slightly more than
enough sensi tivity to do the
job ; in most labs, 100mV
worst-case does fine.

You will also find a maxi
mum input vol tage spec o n
some units. Th is refers to the
maximum voltage you can
apply to the coun ter without
dam age. Th is is always the
peak ac signal plus any de
that may be present in the
signal. For example , su ppose
you are measuring the signal
of a homemade osc illator
directl y at the coll ec tor of
the output transistor. You
have, say , 9 vo lts de at thi s
point, plus, say, a 6 V peak-to
peak signal: You are applying
9 V de + 3 V peak o r 12 volt
wo rst case to your counter!
Fig. 4 . illustrates this. This
spec isn't really important to
you unless you work around
high voltage tube circui ts and
moderate to high power
transmitters. In th is case ,
t here are cou nters built with

ran ge switch es (usually ca li
brated xl , xl0, xl00, etc.]
for use around high voltages.
Typica l max imum voltages
are 20 to 100 volts fo r coun
ters without range switc hes
and 500 volts for the ones
with them. These vol tages are
rated at a counter's maximum
rated frequency, where the
maxi mum input vol tage must
be reduced to prevent damage
to the input amplifier. At low
frequencies, such as 60 Hz,
most counters will handle
120 V ac without problem.

Min/Max Frequency Range
T his is probab ly the most

advertised feature of fre 
quency counte rs. Everywhere
you look you are bombarded
with ads screaming, " 30 MHz
Counte r," " 80 MHz Coun
te r," "Or How About A 2 50
MH z Counter ... " and so o n.
Yet top frequency isn't all
t ha t important. A 30 MHz
counter measures a 27 MHz
signal as readily as an 80 MHz
unit o r even a 250 MHz unit
or above. Yet, the price d if
ference between these models
can be at least several hun
dred dollars. All you are
getting for the extra money
of a faste r counter is a unit
with more capability. And
that 's fine if you so met imes
need a counter to measure
VHF signals ; otherwise you
can save money if you st ick
to a lower cost, lower fre
quency counter that will read
the maximum freque ncy you
expect to be working with.
Reme mber, too, t hat low cost
prescalers a re available that

divide the inpu t signal by 10,
so you can have your cake
a nd ea t i t too ! (Gary
McClellan and Company now
offers two cou nters with
built-in prescalers. - Ed.)

An ofte n ignored spec is
the minimum freq uency a
counte r will dis play. This
depends upon the timebase
and the se nsitiv ity of the
inpu t amplifi er . In orde r to
get any accuracy fro m a
counter when measur ing slo w
signa ls, at least 10 Hi mu st be
displayed o n the standard
MHz range switc h set to kHz
(ac tually 1 second gat e time) .
Why? All counters have a
built-in ± 1 count inaccuracy
due to the circui try. That 's
10% of 10 Hz - in other
words, your 10Hz is 10%
accurate ! Also, TB errors
show up in these digits, and
can worsen or even Improve
accuracy at this poi nt. The
in put am plifie r sensi tivity
may drop at this poin t, too,
making it hard to pick up low
freq uency signals. It 's safe to
say that the low freq uency
limit of most counters is 50
Hz for good acc uracy (5x the
min imum frequency is good
test equipment practi ce) even
though the counter will read
lower frequ encies. If you do a
great deal of measuri ng at low
freq uenci e s, you should
consider a counte r with a 10
second gate ti me, or a unit
with a freq uency multipl ier,
notably the Heath IB-l 10 3.
They will give you a display
such as 60 .1 Hz (10 sec TB)
or 60.030 Hz (IB·1103).

Fig. 3. Input sensitivity of a commercial counter. This plot
shows the minimum voltage required to get a stable reading on
the counter.
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Fig. 2. Expanded drawing of input amplifier and a rough
schematic of a typtcat input circuit.
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Fig. 4. Calculation o f peak or worst case voltage that could
appear across a counter input. Note sample circuit.

and when you do find them,
they may not be co mplete !
Although the data shee t may
say "Accuracy: 10 ppm,"
nothing is said abou t the
temperatu re o r suppl y volt
age, all o f which affec t the
accuracy slightly. If accuracy
i ~ important to you and you
are in th is situation , it may
pay to contact th e manu fac
tu rer. Input ampli fi ers also
have questi onable areas. The
input circuit o f counters
without attenu ators should
have an overvoltage protec
tion network, usually diodes.
Chec k. If the counter doesn 't
have o ne, avo id it o r you' ll be
doi ng a lo t of repair work on
the coun ter ! Finish up yo ur
eva luation by looking ove r
the counter fo r any other
features that you th in k will
cau se t rouble.

If possible, try to get a
" hands on " demonstrat ion of
the unit you select. Make sure
that eve rything wo rks to your
satlsfactlon, and that the
counter lives up to your
ex pectations. With the infor
mat ion I have given you, the
select ion should be easier , as
you should be aware of the
basic things to look fo r in a
counter. Good hunt ing! -

" •
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usefu l. Some popu lar opt ions
include fre quency range
extende rs, h igh stability TBs,
power cords, etc . Also, do n't
overlook good pro bes and
cables. A x10 sco pe pro be is
often used with the standard
1 meg input counter and will
increase the maximum input
voltage 10 times, preventing
ove rload in most cases, and
making connec t ion to the
equipment und er test much
easier. Needless to say, this is
a very hand y o ption and o ne
that you should consider! If
you feel that you must go for
o pt ions, try to anticipate
fu t u re needs. Sending a
counter back to the manufac
turer for modifications at a
futu re da te is usually much
more expensive than orderi ng
everything at the same time.

Some Pitfa lls

Let 's wrap thi s discussion
of counters up by briefly
mentioning some pitfalls that
can trap you. In the past
sections, I have mentioned
problem areas and po inted
out ways to avoid them. But
here are some of the other
areas to watch . Accuracy
specs are sometimes hard to
find o n a counter data sheet ,

Special Features/Options

A w ho le plethora o f
special features are available
on coun ters. Switch ing ranges
from a simple k Hz/MHz
switch to a fu ll blown range
switch of 0 .01 ms to 10 sec.
Inputs range fro m simple
jac ks to complicated at ten ua
tors and t rigger level contro ls.
Input impedances may be
different, to o. You'll find the
standa rd 1 meg plus 10 to 50
pF inpu t and a straigh t 50
Ohm input (for VHF) on
some un its. Some o f the mo re
expensive un its have ti mers/
stopwatches and tim e interval
measuring features buil t in.
And the list could go on . Base
your select ion on what fea
tures you really need and not
what looks nice . It makes no
sense to buy a $300 counter/
t imer, then use the t imer
once an d spend the rest of
th e time measurin g fre
quency !

Most o pt ions can be qu ite

d iffe rent ways to power
themselves, often at no extra
cost. The most common
power source is 120 volts , 60
Hz. You 'll find man y units
that can be wired for 240
volts ac , bu t you may have to
check the o perator 's manual
to find this o ut. There are
also counters that have 120 V
plus 12 V dc co nnectio ns.
You can o ften plug them into
a cigarette lighter fo r working
o n mobile elect ro nics. A few
battery o perated counters are
becoming available, but at
presen t none have the full
features of the other models.

Display

The display on a co unter
can have a powerful bearing
on whether you buy a certain
model o r pass it up. Impo r
tant things here are the
appearance of the digits and
the number of them. LEO
type d isp lays current ly reign
supreme in co unters, so this is
mostly what you' ll see. Nixie
tubes are seen in some olde r
ac-onlv counters, bu t thei r
use is dying o ut. Li quid
crystal s show promise for the
future, because they don 't
require the high current of
LEOs and the high voltage of
Nixies. When you shop, loo k
for the largest and brightest
display you can get, but do
not let the appearance o f the
display bias your thin king:
Accuracy and sensit ivity are
far more important in deter
mining your choice.

The numb er of digits
should be considered, also. As
a ru le o f thumb, five to six
digits are ab out the opti mum
number . Fewer (such as the
three digits found on an
ine x pe ns ive ki t ) require
complicated range switching
or more knob turning for
you. And more digits can be
confusing to read . Ever see
146.96 MHz read o ut on a
large coun ter as 146960001
Hz? It 's ve ry confusing at
times. Al so, large digit cou n
ters consume larger amounts
of power; consider that if yo u
are buying an ac/battery
model !

Power Suppl y

Some cou nters offer you
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J. H. Everharl WA3 VXH
88 KnoJlwood Drive
Lancaster PA 17601

Build A

counter.' ,2 ,3 Th is is entirely
ade quate for most uses
an amateur has, but I wanted
better perfo rmance at audio
freque nc ies. This article
describes the frequency scaler
I came up wi th and details
the design process I went
through in achieving the final
circuit. If you are interested
only in the final product,
please feel free to skim the
article for details. But if
you'd like to "look over my
shoulder" to watch the design
evolu tion, perhaps you can
benefit from my experiences
in your own ham projects.

Multiplying Prescaler
Project Goals

What I wanted was a cir
cuit to use with a counter to
enable me to measure audio
frequencies of 20 Hz or
higher to within 0 .1 Hz or so.
f ar example, a widely used
subaudible squelch tone is
11 4.8 Hz. I wanted to be able
to measure this frequency
and know that it was 114.8
Hz and not 114.7 or 114.9.
T he basic un modified
K20AW cou nter will not do
this. Its max imum resolution
is 1 Hz. This is so because in
the Hz mode it cou nts the
num ber of cycles that occur
in one second (see Fig. 1).
There fore, it would read 114
or 11 5 Hz because only that
many cycles occurred. Being
digital in nature, it cannot
resol ve fractions of cycles.
(Because of the rounding off
erro r of the gate there is a ± 1
count uncertainty. Un less
otherwise specified, this will
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relati vely low cost at local
hamfests. The one pi ece of
gear I've been badly lacking is
a freq uency counter. f ortu 
na t el y, there have bee n
numerous cons truction art i
cles for them in the last ten
years in the ham and hobby
ist magazines. The one I buil t
is similar to the K20AW
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buying any electronic device
is that one needs a minimum
of test equipment to get it
working. However, if you
"roll your own," the more
sop his t icated th e perfor
mance yo u want, the more
sophisticated your test equi p
ment must be. Li ke most
home experimente rs, I have
an oscilloscope and VOM and
have managed to acquire an
audio oscillator, power sup
ply and ac millivoltmeter at

adds value to any- -
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'AT&T trademark. .

F or several years I've
been fascinated by tone

s ig na lling li ke subaudible
squelch, touchtone," tone
burst and sequential tone
pagi ng systems. If I had been
rich or lazy, I probably would
ha ve b o ugh t commercial
modules for my experimenta
t ion, but since I am neither,
I've been trying to build my
own. One large advantage in

Fig. I . K20A W counter in HL mode. Gate opens for I second,
allowing 114 pulses to be registered in pulse counter and
display ed.

Fig. 2. High resolution can be obtained by measuring the input
signal's period rather than its frequency.
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Fig. 4. Using a multiplying prescater to improve measurement
resolution at low frequencies.
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Fig. 3. Using a (dividing) prescoler to ex tend the high
frequency capability of a simple counter.

Fig. 5. Phase locked loop frequency multiplier.

has to be placed in the
co unter's d isplay . 1 wi sh I had
thought of this meth od first
so th at I could patent it , but
I'm years behind the test
eq uipment industry . Svst ron
Donner and o thers fo r several
ye a rs have man ufactured
frequency cou nters that use
the same pri nciple.

Now then, ho w do we
mu ltiply the input frequency
by the righ t facto r? Well , one
way invo lves th e use of a
phase loc ked loop (PLL). Fig.
5 shows the block diagram of
such a multi ply ing loop . The
inp ut signal is compared in
phase with a signa l from the
divider shown, to produce an
erro r output voltage. Th is
vol tage, in tu rn, is fi ltered
and app lied to a voltage
con tro lled osc illator (VCO).
This voltage tends to retu ne
the osci lla tor so that the out
put o f the phase comparator
is minimized . The net effect
is to keep the frequ encies of
the two phase co mparator
inpu ts identical , but wit h a
slight phase difference. The
ou tput o f the veo, however,
is at 10 (or 100 o r 10(0)
t imes the input frequency,
and its frequency is loc ked to
the input frequency. Thus, if
the in put is 114.8 Hz and a
+10 divider is used , the VCO
o utpu t is 1148 Hz, wh ich is
exactly the desired result.
The above is an exceedingl y
oversimplified description of
PLL operation, but it should
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the input frequ ency. Th us,
fo r 250 MH z input, the out
put is at 25 MH z, whic h the
basic coun ter can handle. The
price paid fo r this frequency
ran ge extension is in measure
men t resolution . If the input
to the p r e s c al er i s
200,000,001 Hz, its output
would be 20,000,000.1 Hz.
With one Hertz gat ing, the
1/1 0 Hz d igit would be lost ,
so the best resolution o f this
count ing method woul d be
10 Hz at 200 MH z.

What does this loss of
reso lutio n at VHF have to do
with ad ded resolution at 20
Hz? That 's simple. To gain
low fre quency resolution , we
use a prescaler that mult iplies
the input freq uenc y instead
of dividing it. Fig. 4 illus
trates the use of a mu ltiplying
prescaler. If the prescaler
mu ltiplies the input fre
quency by 10, the last digit
of the output frequency
co rresponds to 1/10 Hz of
the input frequency. Simi
larly, a xlOO multi plier has an
o u t p u t co rresponding to
1/1 00 Hz in the last digi t. If
the frequency counter uses a
o ne second gate, then, a xl O
m ult iplier gives 1/10 Hz
reso lutio n, xl00 gives 1/1 00
Hz, and x l 000 allows you to
see 1/1000 Hz as the last digit
of the inp ut frequency . No
sacri fice in count ing speed is
incurred , and th e o nly arith 
metic invo lved is remember
ing where the decim al point

poc ket calculator. Rou nding
off to the nearest tent h of a
Her tz, we get 114 .8 Hz. The
period method, as presented,
gives the req uired reso lut ion,
and gives fast reading up
dates, but it doesn't give a
readout directl y in frequency.
Numerou s com m e rc iall y
available freq uency cou nters
measure period. It can be
handy to measure t ime, bu t
it 's awkward for fre quency
measuremen ts.

Some freq uency counters,
like the Heath kit SM 109 and
the HP 5360 get arou nd this
problem by adding a " brain"
to the basi c co unter. They are
call ed " co mputing counters"
and include logic ci rcuits
be tween their counter and
display sections. The lo gic
circui ts take th e reciprocal of
the period and display a fre
qu enc y read out directly.
Anyone so inclined could
interface a microprocessor or
c heap calculator chip to
perform the inversion . One
brave so ul has done just
that.4 His combined fre
quen cy counter, calculator,
etc., is an elegant way to
build a computing counter.
But I already had a fre quency
cou nter and d idn't need a
littl e co mputer, too.

Th e scheme I fina lly
decided o n is analogous to the
method used to extend the
high frequency range of an
inexpen s ive frequ en c y
coun ter. This scheme is
known as p rcscaling. K20AW
used th e prescaling technique
to enable his 25 MHz co unter
to read up to 250 MHz. The
method is shown in block
diagram form in Fig. 3 . The
fr e qu e ncy counter wo n't
o perate by itse lf much above
25 MH z, because the ICs used
o perate too slowly. The
prescaler, however, uses a
special divider IC wh ich wit!
operate up to 250 MHz and
prod uce an output at 1/10 o f

be assumed for the rest of
this ar t icle .]

The simplest method of
gain ing added resolu t ion is to
allow the gate of the counter
to remain open longer so that
it will pass more pulses. To
get 0 .1 Hz resoluti on means
that the gate would have to
allow 1148 pulses to go
th rough ; thus the gate time
woul d be 10 seco nds rather
than 1 second. This approach
works and has been used in
frequency counters for years.
But 10 seco nds is a long time
to wait fo r a reading. In fact,
in the K20A W coun ter, the
update wou ld take 20
seconds because of the nature
of the gate circuitry. When
you're setti ng an oscil lator or
filter on freq uency, a 20
second wait between adju st
ments seems like an eterni ty.
Need less to say, th is simple
method was not what I
wanted .

Another way o f qui ckl y
getting good reso luti on is to
sort of turn the co unter
around. Instead of allowing
the timebase to open the gate
and pass the incoming signal
to the counter section to be
co unted, it is possible to o pen
the gate in response to the
incoming signal and then pass
pulses from the timebase to
the counter sect ion. Fig. 2
shows this setup. Here the
input to the gate is a 1 MHz
squ are wa ve from the
counter's timebase. The input
signal opens the gate, allow
ing th e 1 MHz signal to pass
to th e co unter section . At
114.8 Hz, the gate opens for
1/ 11 4 .8 = 0 .008711 seconds,
allowing 87 11 pulses fro m
the timebase to be counted
and displayed. Th is setup
measures the period o f the
signal source in microseco nds.
To get freq uency, you have
to ' ta ke the reciprocal of the
period . So, 1/.008711 =
114 .79 738, accordi ng to my
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Fig. 6(0). First circuit attempt of PLL frequency multiplier. Fig. 6(b). Correct connections for symmetrical +10.
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be adequate to demonstrate
the multiplication principle.
By the way, digital frequency
synthesizers use the same
basic principles with variable
dividers to lock VHF signals
onto lower frequency crystal
oscillators.

Well , so much for the
design concept. The thinkin g
ou tlined above too k lots of
spare time over a six mon th
period. After all that mental
effort, I wanted to heat up
my soldering iron and build
something! The first attempt
is shown in Fi g. 6(a). The
circuit was "borrowed" from
a Slgnetlcs data sheet for the
NE565 PLL chip . Component
values have been intentionally
omitted so that you won't be
tempted to build it. Theoreti
cal operation is the same as
for Fi g. 5. The input signal is
applied to one input of the
phase co mparato r via pin 2 of
the NE565. The VCO in the
565 runs at 10 times the
input signal frequency. The
VCO output is divided by 10
by the 7490 and applied to
the second phase comparator
input via pin 5. The phase
comparator output should t ry
to lock the VCO at ten times
t he in put frequency. It
did n ' 1. I tried different
devices, readjusted compo
nent values, varied supply
voltages, rewired the circuit
several t imes. and nearly fried
the 565 with too much inpu t
signal. But the #@*!! thing
wou ld not loc k! At least it
wou ldn't lock at 10 x Fin. It
liked 20x and 30x instead.

I had noticed. though,
that it would lock at the
inpu t frequency if the divider
was removed and pin 4 of the
565 was jumpered to pi n 5.
Similarly , locking was posst-
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bl e at Fin x2 with a +2
di vide r, Fin x4 with a +4
divi der and Fin x8 wi th a +8
divider. This was a clue that
something was wrong with
the +10 section. The output
waveform was perfect except
for one thi ng: It wasn't
symmetrical. It had a 20%
duty cycle. since the output
pin was high during only the
last two input cycles out of
ten. Very quickly I set up the
7490 for a symmetrical out
put on shown in Fig. 6(b).
Finally, I could ge t the VCO
to lock at ten times the inpu t
freq uency . Further readi ng
on phase comparators re
ve a le d th at the doubly
balanced multi plier used in
the NE565 likes to see signals
with a 50% duty cycle. If it
st rays far from 50%, screwy
things happen just like I had
noticed.

Now th at I had a working
breadboard circuit, I wanted
to see how well it would
work. I tried to get it to
multiply various frequencies
in the audio range. One
serious d rawback ve ry
quickly appeared , thou gh.
The capture range was too
small. That is, the circuit
would n't loc k onto a signal
very far from its free-running
frequency. For example, if it
free-ran at 600 Hz, it would
o nly lock from 450 Hz to
750 Hz or so. That mean t
that the mul tipli er would
have to be coarsely tuned to
the operating frequency each
time it was used . Also. I was
restricted to a 10: 1 tuning
range. The manufacturer
recommends that R1 be
between 2k and 20k Ohms.
To cover the audio spectru m
fro m 20 Hz to 20 kl-lz would
require switching in 3 differ-

ent values of C1 in addition
to a "diddle" pot for fine
tun ing. This seemed awfully
a w kwa rd . What I rea lly
wanted was a minimum of
controls.

Just about the t ime I
reached the impasse, though,
I had a need to use some
phase locked loop techniques
at work. I had all sorts of
practical knowledge fro m my
lunchtime and evening work
with the multi plier. so I dug
out the textbooks. applica
tion notes and IC data books
for some theory. After too
much math and sore eyes
fro m reading, I found that
using a PLL wi th a dou bly
balanced modulato r phase
detector wouldn't do the job.
It's fine for relatively narrow
band PUs and works well
with noisy signals, but had
too many drawbacks to be
practical for my multiplier.
Something li ke the Motorola
MC4044 seemed much mo rc
practical.

The 4044 is really a phase
frequency detector. It con
sists of interconnected logic
gates and flip-flops which give
i t an interesting charac
teristic. For signals close in
phase on its inpu ts, it gives an
outpu t proportional to the
phone difference between the
two signals. But if the signals
are not close in phase, it
outputs a steady dc level. The
second characteristic makes
the 4044-type phase com
parator far different fro m the
doubl y-balanced mixer. The
4044, in contrast to the
565·type comparator, is very
useful for a wideband phase
locked loop. Incidentally, It's
also useful for narrowband
PLLs, too. Many commercial
frequency svnthcslzcrs use
this Ie.

The 4044, though, was of
no use to me in my project at
work. It simply consumed
too much power. The system
that I wanted to put the PLL
in used all CMOS (Comple
mentary Metal Oxide Semi
c ond uctor) integrated cir
cuits , run ning at less than 5 V
and consuming microam ps of

I

current. The 4044 needs 5
volts at 40 mA t Further
research of the data books
revealed the RCA CD4046.
This was just th e Ie I needed ,
both for my work and home
projects.

The 4046 is a CMOS IC
which contains two phase
comparators and a VCO. See
Fig. 7. Phase comparator I is
an exclusive OR gate which
behaves like the dou bly
balanced mixer phase dctcc
to r. Phase comparator 11,
however, is what RCA calls
an "edge-controlled digital
memory network ." Forget
the long name. It 's basically
the same phase frequency
comparator that the MC4044
uses. Phase comparator 11 is
intended for use in wideban d
PLLs. The 4046 is almost li ke
the NE·565 in low power
form. And it 's morc versatile.

Now that I had a practical
and theoretical background in
PLLs, it took only a few
hours to come up wi th the
bare bones of the working
mult iplier as shown in Fig. 8.
Far a first attempt, I set the
VCO just below 60 Hz and
connected the VCO output
(pin 4) directly to the phase
de tector (pin 3). Sure
enough, when I applied a 60
Hz signal to pin 14 (the
input), the VCO locked on
and read exactly 60 Hz.
Excitedly, I connected a
CD4017 to divide by 10 and
hooked it between pins 3 and
4 of the C04046. Next, I
replaced Cl with a new
capacitor one tent h its origi
nal value. Wi th no input
signal, the VCO now read
about 500 Hz. When the 60
Hz source was reconnected,
the veo read precisely 600
Hz ! At long last, the multi
plier was a reality.

Next , I calculated resistor
and capacitor values per the
RCA CMOS data book to



Fig. 7. RCA CD4046 phase locked loop u:

Fig. 8. Breadboard circuit for the successtut PLL frequency
multiplier.

."

readjustment of the VCO
range pot.

The Final Circuit

Several minor rcvrsrons
occurred in the process of
building the three packaged
versions mentioned. Fi g. 9 is
the schematic diagram now
that th e design is "froze n."

The input circuit is de
tailed in Fi g. 9 (a). ICl is a
CD4001 AE CMOS integrated
circuit designed for logi c cir
cuits. In th is ap plication, it is
an ideal amplifier and squar
ing circuit. The first gate, the
" A" sectio n, is biased as a
linear ampli fi er by the 1.5
megohm feed back resistor.
Inpu t si gnals to it are ac
coupled by two capaci to rs,
a n d a se nsi tive cont rol
potentiometer sets the input
level. The 47 pF feedback
capacitor rolls off the amp li
fier's high frequency response
to lessen sensitivity to st ray
pickup and high frequency
transients. Gates B, C and D
shape the input signal from a
sine wave into a steep-sided
sq uare wave of about 5 volts
Pop .

The phase loc ked loop
section is shown in Fig. 9(b).
IC2, the CD4046, is the
ac tual PLL, while IC3, 4 and
5 are digital dividers. Rl, R2
and Cl are the VCO tun ing
components. Rl sets the high
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the devices are biased in
between to work as linear
ampl ifiers.

To eliminate the problem
of co upling, I built the input
amplifier using point-to-point
wi ring on a piece of perf
board, leaving the PLL IC and
div iders co nnected in
wrapped wire fashion. The
circuit behaved much better,
although there was st ill a
trace of VCO instability . Th is
was cured by connecting the
VCO tuning components R1,
R2, and C1 to the IC with
shor t- direct point-to-point
WI rmg, and dressing the
p uIse-carry ing wires away
f ro m these components.
Apparently there had been
th e same strays no ted earlier
being induced into the VCO.
Finally , everything worked
well using poin t-to-point
wiring fo r the linear amp lifier
and PLL IC, and wire
wra pping for the digital
dividers.

When I got ti red of the
boards lyin g loose on the
bench with wires dan gl ing all
over th e pl ace, t put it in a
cabinet, a 2 x 4 x 6 shadow
box from Lafayette. Since
then , two additional models
have been built , and a half
dozen or so sets of ICs sub
stit uted . All of them worked
okay, except th at one of the
PLL ICs requ ired a slight

wrappers. At the same time
that I hooked up the multi
plier, I added an input ampli
fi er which will be described
later.

When fired up the
wrapped wire version, all
sorts of strange things hap
pened. First, the VCO kep t
locking up at the high end of
its range with out any input
signal. This shouldn't be,
because the phase comparato r
sho uld have zero o utput with
no input. And when I applied
an input signal, the loop
would try to loc k, and then
wande r all over the place in
seemingly random fashion . I
was reall y perplexed because
the breadboard had worked
so well. My scope showed
that there were pulses at the
phase compa rator ou tput
even with the in put of the
linear amplifier grounded! But
when the input to the PLL IC
was grounded, the pulses dis
appeared. Obviously, there
was junk coming ou t of the
lin ear am pli fi er, but I
couldn 't see it on my oscil
loscope. I too k the circuit
into work the next day, to
have a look at it with a
decent scope. Sure enough,
t here were very narrow
spikes being fed to the PLL
IC even when the linear
amplifier 's inp ut was by
passed to ground. I found
that if the PLL IC was discon
nected (pull ed from its
socket). the pulses went
away . Now the light came on.
The VCO signals fro m the
PLL IC were being coupled to
th e linear amplifier by st ray
wiring capacitance. Wi th the
Superstrip, this coupling
didn't occur, but wire
wrap ping gives much more
poss ib ility of thi s stray
cou pli ng to exist. The li near
a m plifier was constructed
from CMOS, so its high
impedance inputs were very
suscep tib le to capacitive
coupl ing.

CMO S is e x t re me ly
insensitive to noise when used
in d igital circui ts, because the
outputs are full "on" transis
tors at either ground or Vcc.
However, the outpu t imped
ances are much higher when

tune the VCO over the range
of 20 kHz to 200 kHz. For
these val ues, the multiplier is
useful over the usual audio
range of 20 Hz to 20 kf-lz.
For 20 Hz to 200 Hz, the
VCO runs at 1000 tim es Fin
and the required divider (Fig.
5) is a +1000. Fo r 200 Hz to
2 kHz, the multiplication is
100 wi th a di vi der of 100.
Finall y, the 2 kHz to 20 kHz
range is multip lied 10 times
using a +10 between the VCO
and phase comparator. Keep
ing the VCO tu ning range
constant a nd c ha nging
dividers is the most practical
method of using the multi
plier over the audio range.
Little is sacrificed in having a
smaller multiplication factor
for the higher audio fre
quencies, th ough, since my
method provides a constant
re so luti on perccntagewisc
over the whole range.

The original breadboard
was wired up on an AP Super
strip.TM These stri ps are
rather expensive (abou t $18),
but are extremely useful for
anyone who likes to experi
ment because you can tryout
a new circuit almost as fast as
you can draw its schematic.
Si nce the circui t was easy to
change , I tr ied all three multi·
plication ratios just to be
sure. This only meant chang
ing a few wires, and I wanted
to be sure that all was work
ing on the breadboard. I
wanted no surprises in the
final version.

Now that the breadboard
ing was successful , I deci ded
to build the circ ui t in fina l
form and put it in a cabinet. I
didn 't want to bother with a
PC board, since I was building
only one, so I used the wi re
wrapp ing technique. I used
wire-wrap IC sockets (1O¢
each at a hamfest] and 0. 1
in ch vecto r board. Wire
wrapping was accomplished
with a $2.50 tool made by
Cambion (their part number
45-1816-01 -00-16) . This tool,
incidentally, is widely avail
ab le at electronics parts
houses. It 's great for small
wrapping jobs and costs less
than $3.00, as opposed to
$50 or more for motor ized

135



Fig. 9(a). Input amplifier and wove shaping.

Fig. 9(b). PL L and logic for multiplier.

..ce.e vee

here), and several C0 4017
and C040 18 devices eac h.
For less than $4.00 (exclud
ing tax), I got enough ICs to
build two multipliers. Please
note that the schematic in
Fig. 9 shows the wiring for
the 4017 dividers; if you have
4018 uni ts refer to the RCA
CMOS Databook for the cor
rect wiring. If you arc brave,
try the Rad io Shac k assort
ment . If not, the devices arc
availab le from James and
others at lo w cost. I recom
mend using sockets for all of
the ICs. They often cost as
much as the ICs themselves,
but they make initial check
ou t and future troubleshoot
ing much easier. The input
potentiometer is a sensitivity
ad justment; thus a panel
mounted control is most
co nvenien t. The VCO range
pot, R2, can be a single turn
PC moun t device because its
setti ng is not to uchy. The
remaining resistors can be 1,4
or Jh Watt 10% carbon
composition. The schematic
shows a 1NS231 for the
power supply zener diode.
You can use any other 1,4
Watt to 1 Watt device. The
two transistors used in the
regulator are not special. I've
built this regulator in dozens
of pro jects, an d any NPN
small signal sil icon devi ce
such as 2N5172, 2N2222,
2N3394, 2N3904, 0' 2N4401
has worked equally well a t
this voltage and current level.

Checkout and Adjustment

When I designed the multi
plier, I tried to make it as
easy to build and use as possi
ble. Ditto for adjustment.
When you have it all assem
bled correctly, connec t
power , turn it on, and check
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stoc ked with mode rn compo
nents th an th ose of many
other hams I know, bu t this is
true only because I'm a hard
core scrounger. I' ll give you a
few ideas about what compo
nents to use, but feel free to
try th ose you have. If you
subs tit ute in te ll igen tly, your
parts will work as well as
min e.

The only really cri t ical
capacitor is the 220 pF capac
itor used fo r VCO tuni ng. An
ordinary disc ceramic will
probably drift too much,
even with the usual room
tempera ture changes, causing
the VCO lock range to vary
from day to day. You should
use a dipped mica or polysty
rene capacitor for best re
sults. Th e 1 u F input cou
pling capacitor should have
paper or my lar dielectric and
be rated at 100 V or so, since
often you don't know what
dc voltage you'll put on it
ma king fre que ncy measure
men ts. The other capacitors
of 1 u F or larger rating can be
any electrolytic or tantalum
types rated at 6 volts or
more. All remaining capaci
tors can be disc ceramic types
with 12 volt o r higher voltage
ratings. The CA4001 (I C1)
an d CD4046 (IC2) were
purchased from James Elec
tronics (a 73 advertiser ) at
reasonable cost. IC3, IC4 and
IC5 are also avail able from
James, but I too k a cheaper
route. The local Radi o Shack
store has been selling IC
divider assortments for $1.98
(cat. no. 276-1607). They
claim to be 100% functional
devices, although I found a
re jec t ra te of about 20%. At
any ra te , several packs of
them co ntained one good
7490 (a TTL device not used

Construct ion

This is o ne pro jec t that
does have critical parts lay
ou t. As I mentioned earlier,
CMOS in logic circuits is
noise immunc, but CMOS in
linear circuits is noise sus
ccptlblc. The input amplifier
and the IC2 wi ring must be
cleaner than the rest of the
circ uit. Poin t-to-po int wiring
on 0. 1 in. x 0 .1 in. vector
board is fine, so long as the
leads are kept short and
direct. If you're ambitious, a
PC board would be excellent.
In any case, keep the wi res
wi th steep-sided pulses from
the logic dividers away from
the small-signal wiring of the
inp ut stages. Wiri ng of the
divider stages and power
s u p p ly reg ulato r doesn 't
requi re any special precau
tions. In addition, it 's a good
idea to wire the audio input
and VCO output lines with
shielded cable to minimize
any unwanted coupling. For
guidance pu rposes, Fig. 10
shows the layou t of the most
rece nt point-to-point wired
version. If you're ambitious
an d want a rea lly nea t con
struct ion job, a PC board
version would be ideal - but
so far I've been too lazy to
bu ild this multipli er that way.
Incidenta lly , a metal cabinet
is preferred as an enclosu re to
provide shie lding, particularly
if you plan to use the device
around a transmi tter.

Parts

In choosing parts for this
pro ject, I relied heavily on
my [unkbox. Admittedly,
mine is probably bette r

low curre nt. Since the total
circuit current drain is about
5 mA, I bui lt my own regula
lor. The regul ator circuit is
copied from a design used in
some indust rial control equi p
men t, so I cla im no original
ity.

frequency end and R2 is used
to se t the low freq ucncy end.
Dc from thc ph ase com
parator outpu t a t pin 3 is
filtered by R3, R4, and C2,
and is fed to th e VCO cont rol
terminal, pin 9. The VCO
output at p in 4 is fed to the
ou tput connector th rough
R5, which prevents loading of
the VCO by the external fre
quency counter.

The ou tput level is 5 volts
peak-to-peak into an open
circu it. IC3, 4 an d 5 are each
+10 circuits. Si nce the VCO
tunin g range is 20 kHz to 200
kl-iz , the output of IC3 fee ds
a 2 kHz to 20 kHz signa l back
to the phase com parator (pin
3) when 51 is in the x10
posi t ion. In this configura
tion, a signal in the range of 2
kHz to 20 kHz fed through
the input amplifier is mul ti
plied 10 times at the output
te rmi nal. Simi larly, havi ng Sl
in the xl00 position results in
100 times mu ltip lica tion for
inpu ts of 200 Hz to 2 kHz.
And th e xl 0QO position
multipli es 20 Hz to 200 Hz
signals by 1000 .

De power is provided by
the power supply of Fig. 9(c).
A 9 V t ransistor radio battery
is the prime source. This volt
age is reduced to a regulated
5 volts by Ql, Q2, D1 , and
associated resistors. Th is is a
pretty good regulator, by the
way, for curre nts up to 20
mA or so. It stays in regula
t io n until battery voltage
drops to abo ut 6.5 V, and is
usable at inputs up to 20
volts. Decoupli ng is provided
by the two 47 Oh m resisto rs,
the 0. 1 uF capacitors and the
5 uF capacitor, preventi ng
interaction between the ICs
through the Vcc lines. You
may wonder why I used a
discrete regu lator rather than
one of the new three terminal
IC devices. Well, that 's easy:
a) I had the parts ; and b) the
IC versio ns don't work well at

136



Fig. 9(d). Bypass switch wiring.
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quency counter's timebase at
1 secon d, it will read 50000.
Set at .1 seco nd we get 5000,
for .0 1 second 500, and
fina lly. for .001 second the
display reads 50. So by
setting the counter timebase,
you can tradeoff measure
ment resolut ion for faste r
updates. This makes set tin g
the oscillator freq uency much
easier.

Final Comments

This has been a multi
pu rpose art icle. Its overall
pu rp ose has been to present
the circuit for a unique piece
of test equi pment. But, in
addition , I've thrown in some
theory and a bit of the back
ground on how the device
was conceived and imple
me n ted . Hopefully, it wil l
prove valuable to brainy
types who could come up
with a simi lar gadget given
enough time, and also maybe
it will give some incentive to
th e average home builder who
h a s n't successfull y gotten
through the design of any
modern circui try. Whatever
your background, I hope the
article has been in terest ing
and informa tive. At any rate,
the frequency multiplier is
easy to build and an ex
t reme ly useful addition to
any freq uency cou nte r. •
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friend fami liar with digital
circ uits is recommended.

Usage

A prescalfng multipl ier is a
va l u a b le addition to an
ord inary frequency counter
for fast , precise measu rement
o f audio frequencies. Fig. 11
is a typical t est set up for
measu ri ng the fre que ncy of
an audio oscillator. To set t he
multipfiflcation factor of the
prescaler, you must first
know the approximate fre
quency o f the signal bei ng
measu red. To measure this
qu ickly , set the presca ler 's
I N PUT switc h to the
BYPASS position , so that the
signal will go directly to the
freque ncy counter. Taking
note of the freq uency, set t he
RANGE switc h to the appro
priate position. (For signals
from 20 Hz to 200 Hz, usc
the x1000 rangc, for 200 Hz
to 2 kHz use x100, and for 2
kHz to 20 kHz use the xl0
setting.) You 'll reme mber
th at t here is so me overlap in
th e ran ges from the VCO
tuning adjust ment mentioned
earlier. Now set the INPUT
switch to the MU LT1 PLY
position, turn the unit on and
tu rn t he S ENS ITIV ITY
contro l clockwise. If t he
signal is greate r than 50 mV
or so , the prescale r shou ld
lock on in several seconds and
the frequency counte r will
read the oscillator frequency
scaled up according to the
multi plier sett ing. Thus, with
an input signal of 50 Hz and
the RANG E switch set for
x1000, the VCO output is
50,000 Hz. With the fre-

o I-- AuD,O '''PUT

end less than 20 kHz and
upper end above 200 kHz). In
my pro totypes, any CD4046
I've tried will fall eas ily with
in the above limits.

Now you can make an
o perational check. First use a
60 Hz so urce, such as the
outp ut of a fil amen t trans
forme r. Do not use the ac line
d irec tly . The mul tiplier won't
be damaged by ac up to 20 V
rm s or so, but you can be
severely fried playing with
the ac li ne. First, connect the
frequen cy counte r to the ac
source d irect ly to veri fy the
presence of 60 Hz ac. Then
connect the counter to the
multiplier output and the ac
so urce to the multiplier
input. Set the multiplie r
range switch to the xl 000
positio n. By ad justing the
in put leve l control, you
should be able to get the
multiplier to lock on, causing
your counte r to read 60000.
The inpu t level con trol is not
at all c ri tical above so me
m inimum se tt ing. Once
you've gotten this far , it's
probabl y best to get hold of a
signal generator and check
the multi plier over its whole
range of 20 Hz to 20 kHz.
Should you have difficulty
getting the device to function
pro perly , a good oscilloscope
is invaluable, and the aid of a

the power supply voltage at
pin 14 of 1( 1 and pin 16 of
le 2, 3, 4, and 5. When all is
well , it shou ld be between 5
and 6 volts. If not, disconnect
power and check your wiring.
Should you have any remain
ing problems, the sim plest
tro ubleshooting me thod is to
remove the lCs one at a time
while checking the Vee line.
Incorrect regulated voltage
with all o f the lu discon
nected means a gross wiring
error or bad components in
the regulator.

When all is well power
wise, connect a frequency
counter to the VCO output.
Temporarily short circuit pin
9 of IC2 to ground. Wi th pin
9 at ground, the VCO free
runs a t t he low end of its
range. You should be able to
adjust the veo frequency as
read on the counter, with R2.
Set the low end frequency at
abou t 15 or 16 kHz. Now
con nect pin 9 to Vee. Th is
puts the VCO at its upper
end, which should be 200
kHz or higher. If it is not
between 220 and 280 kHz ,
change the value of C1 slight
ly - more capaci tance for
lower frequency and vice
versa. After ei ther ad just
ment , check both ends of the
VCO range to make sure
there is some overlap (low

Fig. 10. Frequency multiplier parts layout.
Fig. 11. Test setup for high resolution frequency measure
ment.
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Phone Patch Tips

you are transm itting. Any
hiss in the rece iver o ut put
wi ll be trans mitted along with
th e voice of the person o n the
other end of the patc h. Also,
when you are in the receive
mode t he rece iver output is
cramm ed back into the trans
mitter. Th is means that it will
be impossible to operate
VOX. In fac t , some tra ns
ceivers may sha re a udio
secuons with transm it and
receive, a nd th is loud signal
into th e mike jac k ma y cross
over into th e rece iver sect io n.
A ..imple solution i.. to get a
DPDT switch and use it to
key th e transm itter and mute
th e mike as in Fig. 2.

If you wou ld like to avoid
the hassle of having the
..witch or pe rhap.. would like
to be able to o pe rate VOX,
you wan t to go to a hybrid
phone patch . There a re
seve ral di fferent tvpes of
hybrid phone pat ches. The
hybrid patch usually u..e.. o ne
or two transfo rmers (coil s)
which a rc co nnected in ..uch a
way that the signa! from the
receiver is coupled to the
phone line but i.. cancelled by
a n o ppo..ito .. ignal in t he lead
tha t goes to the m icrophone.
Attenuat ion in a good hybrid

- -

Donald H. Johnson WB6MXD
943 Cameron Cou r l
Arroyo Grande CA 93420

H ere arc a few t ips for
you home brewers who

have tried to bu ild phone
patches from scratch par ts
wh ich for one reason or
ano ther never qu ite turned
o ut right. I've bu ilt qu ite a
few, and these arc some tips 1
think you will f ind helpfu l.

The first problem is to
connect the speaker to the
phone for the person on the
other end to hear . Then we
have to co nnect the phone
line to th e transm itter . This
can be done in a number of
ways. One of t he simplest is
shown in Fig. 1. It is fairly
common to find suc h a tran s
former on the surplus market,
and it makes a qu ick and easy
phone patch . I have o ne with
a 500 Ohm, a 50 Ohm and a
50 ,000 Ohm winding. It
works quite well, bu t it does
have its drawbacks.

In th e ve ry simple pat ch
the a ud io from th e speaker is
always connected to t he
phone line, so you must mute
the speaker completel y when

a lost

•

art 7

is typica lly around 40 dB, or
about one one-hundredth of
t he receiver output ge ts to
t he tra nsmi tter.

In the one coil hybr id in
Fig. 3 t he flux set up by the
spea ker wind ing in the t rans
former core produces a
vo ltage ac ross t he ..econda rv
windings a nd aeross t he
phone line. Not ice th e capa
ci tor. Th is keeps the de fro m
the phone line from flow ing
t h r o ug h t he transformer
windings and saturat ing the
core. If this happen s t he
transfo r mer w ill behave
unpred ictably a nd most cer
tainly will not give you a
good null between speaker
and mike . Now if we look
carefully a t t he mike winding
we see that when current
enters the speaker winding
(wi t h the dot) it leaves
through the mike winding
with the dot making the ends
of both wind ings positive.
The vo ltage acres.. the mike
winding bucks t he voltage
across th e speaker winding, so
the speaker a ud io will be
cancelled in th e m ike output.
H ow e ver, when a signal
comes in fro m the tele phone
it sets up a fl ux in the t rans-

former core wh ich seems to
set up th e sa me situa tion for
cancellation as th e prcviou..
situat ion. Actua lly it does
no t. The sec ret is in the 430
Ohm resistor and the fact
tha t the signal i.. coming fro m
the phone line rat her than the
spea ker . In th is case t he
c urrent from the speaker is
flo wing t hro ugh the 430 Ohm
resisto r in the o pposi te d irec
t ion . An d so ins tead of
bucking each o ther they add.
and t he ..igna l gets th rough.

Fig. 4 shows a typ ical two
coi l hybrid. It achieves its
nu ll ing e ffec t by using the
t wo cross co nnected number
1 wind ings . The 2.15 uF
capaci tor and t he 900 Ohm
resistor are typical values for
no mi na l t e le ph o ne line
im pedance. To get t he best
match you could put a capa
ci ta nce mete r ac ross the line
an d fi nd th e ex act ca paci
tance of your line and then
use a variable resisto r to fi nd
the best nu ll between speaker
and m ike . O ne importa nt
thing to remember wh en
adj usti ng the nu ll o r "bal
ance" is t hat you should
place a call to a friend wh en
you do so. Your te lepho ne
line impedance looks differ
en t after yo u complete a ca ll.
Th e phasing on the number 3
windings are different fo r
each installat ion depend ing
on how many phase inve r
sions take place in t he au dio
sec tions of your rig. Flipping
o ne of t he leads over might
help vou get that ext ra
couple of dB isolat ion if yo ur
pat ch doesn't qui te work as
well as you would like on
VO X. But for the most part
the phasing is unim porta n t.
Otherwi se T 1 and T2 are
ide nt ica l hybrid type tra ns
formers. The capacitors "C"
are both identical non-clec
trolvtlcs about 1.0 to 2.0 ur.
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Fig. 1. Single trans former as a simple patch. Fig. 2.
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pho ne ring by hoo king a neon
light across th e li ne. The ac
ringer voltage will light the
light when th e bell rings.
Don 't forget to put a current
limiting resi stor in series with
the light. It can be a small
light or a larger o ne th at can
be seen for quite a distance.
(See Fig. 8.)

It's always a good idea to
keep rf o ut of your patch and
the phone li nes. Fig. 9 shows
a brute fo rce type line fil ter.
The ground sho wn should be
a good earth ground . If you
get rf into your meter try a
0 .01 uF ceram ic type ca paci
tor across the termi nals.

Following th ese t ips and
with good construction prac
t ices you should be able to
come up with a very good
phone patch that you can be
pro ud of. Just remember to
keep de currents fro m flow 
ing through your patch t rans
former. If noth ing else put a
2 to 5 uF capaci tor in series
with the winding. Try the
retard coi l gimmick and
pho nes, and see if the people
you patch together don 't like
it much be tter. -

myself. Be sure you have ger
manium diodes. Their lower
forward voltage dr op (0.2 V
instead of 0 .6 V for silicon)
makes them preferable for
recti fy ing low voltages. Fig. 7
sho ws th e fi nished meter
circ uit. The resistor R is a
fixe d resisto r t hat is chosen
experimentally to give the
desired meter deflection.
Again I urge you to keep it
on th e large side. If 3.3k and
3.9 k both loo k pretty good
choose 3.9k. Th is is best
chosen by calling someo ne
and having them tell you
when th e signal from the
patch sou nds li ke a comfort
able listening level. Th en
change resistors until the
meter peaks around two
thi rds of the way up the
meter face. You may want to
put a swi tch in series with the
meter circuit, so it will not
peg out when you are dial ing
o r when your phone rings.

Wh ich brings up another
interesting idea. If you are
hard of hearing or have a high
no ise level in your shack and
have the bell on the tele
phone in your shack tu rned
down yo u can see your tel e-
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Fig. 4. Two coil hybrid.

Fig. 5. Retard coil.
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in frequency response. I used
a cheap little 500 Ohm to
500 Ohm transistor trans
former and it works fine .

Once you can han g up
your phone during th e patch
you need some means to
monitor th e co nversat ion so
you can throw th e switch or
retu ne the receiver if neces
sarv. Ear phones work fine
but you have to be careful
about loading the line. Put a
0.1 uF capacitor (or larger) in
series with a 2.2k resistor to
your phones. Stereo head
phones wor k quite well. Just
connect th e right and left
cha nne l in series by just using
the two t ips o n the jack. No
con nection to the com mon or
ground side is necessary. This
works quite well and affords
the people on the patch a
little mo re privacy , or so it
seems. (See Fig. 6_)

Store bough t phon e
patche s have n ice meters on
them to mon ito r aud io levels.
Regular VU meters are a little
on the ex pensive side but
they give a good indication.
However, I chose to use one
of the cheaper level meters
you see advertised in ads in
this magazine for $1.50 or
$2.00. I ordered a co uple
fro m Po ly Paks and fo und
that they are about 140 uA
ful l scale with 100 uA being
abo ut "0 VU." Plenty sensi
tive but they are dc meters. I
used a diode bridge to rectify
the audio . I used four ger
manium diodes and made it

TEL L'''[_O'~' o~ LAM[~
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Again, it is very important
to keep de off the windings.
But it is also necessary to
provide a path for de to keep
the phone company equi p
ment f rom seeing an off-hook
condition and hanging up the
phone. This can be done by
simply keeping your phone
off the hook, but any noise in
the shack seems to come over
much louder than the person
on the other end of the
picture. You could just slap a
500 Ohm resistor across the
li ne, but that loads the patch .
You have to crank up the
gai n, and you unbalance your
hybr id if you are using one.

The phone companies have
a real slick and simp le solu
tion for this problem. They
call it a retard coil. All it
amounts to is a 1: 1 t rans
former with its windings set
up to buc k each other. Fig. 5
shows how a 1:1 transformer
would be wired to act as a
retard coil. By placing a
switch in the center of th e
two windi ngs you can go on
or off hook as you desire.
Place a dial in series with the
switch and you can dial right
from your patch. I have one
set up like this, and it really
works well. Th e resistor limits
the curre nt you dr aw from
the line to a safe value. If
your old homemade pat ch
relies on current flowing
through the patch transfer
mer to hold it off hook put a
2 to 5 uF capaci tor in series
with your patch and try a
retard coil to ho ld it. I'm sure
you will fi nd an improve ment

Fig. 6. Headphone monitor
for tet ttne. Fig. 7. Meter circuit. F ig. 8. Visual ringer. Fig. 9. Rf filter.
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Impedance Matching

- - simplify a complex process

ca paci tor in the circuit. If the
wattmeter used does not have
an swr scale, refe r to Fig. 3.

3. Draw a constant vswr
circle on the Sm ith chart for
eac h of the vswr measure
me nts taken with the capaci
tors in the circuit.

4. Fi nd the point a long
the resistance circle, Rel ,
whe re intersection with each
of the constant vswr circles
occ urs.

5. Record the value of
each of the reactive com
ponents at the points of inter
section, (-jX). These values
are the reactive values of the
capacit ive mismatches that
are to be used in measuring
com plex complex impedances
at the rf frequency at which
the calibration was made.

Materials Needed

- A direc t ional wattmeter
h aving t he capability to

Mark E. Pecen WBSHEQ
J8 Willow O"eek Place
Richardson T X 75080

I n designing an antenna
sys tem or matching net

work, a radio amate ur ma ny
times finds t he nee d to
measure t he ac tual com plex
impeda nce of a transmission
line , an tenna, or ne t wo rk at
the rf operati ng frequency.
Th is can be done sim ply and
accurately by using a direc
t io nal wattmete r an d various
los slc ss mismatches con
structed from ca pacitors,
with out t he expense of
measuring eq ui pment such as
networ k ana lyzers and RX
bri dges costing up ward from
several tho usand do ll a rs.

13.0
200 pF
150 p F

75 pF
50pF
37 pF

Example

The frequency at wh ich

Imp edance Measurement

1. Construct measurement
circuit as shown in Fig. 4.
Measu re and record vswr of
t he load.

2. Construct measureme nt
circ uit as shown in Fig. 5.
Measu re and record the vs wr
of the load in series with each
of the capacit ive mismatches.

3. Plo t and label t he vswr
circ les of the measurement of
t he load vswr and the vs wr of
t he load plus each of the
series mismatches.

4. F ind the resistance
c ircle on wh ich L>jX (the
change in j x) between the
load vswr circle an d the load
pl us-misma tch vswr c ircles is
equal to that of the value
recorded for each value of -jX
recorded in the ca libration
measurement.

5. Follow the resistan ce
circle to the point where it
intersects t he vswr circle of
the load only. Th is poi nt of
intersection is the value of
the complex impedance of
t he load, R + jX.

-jos
1700pF
890pF
450 pF
300p F
220pF

Calibration Procedure

1. Constr uct measurement
circuit as shown in Fig. 2.
Select t wo capacitors t ha t fa ll
in t he prope r capacity range
for the frequency a t which
the im pedance measure me nt
is to be made .

2. Measure and record the
vswr of the load with each

Construction of t he Capaci
tive Mismatches

The ca pacitors used should
provide an imaginary im ped
ance of approxi mately -jO.5
t o ·i3.0 at t he operati ng fre
que ncy. Th is means tha t the
range of reactance of t he
ca pacitors used ca n be fro m
o.sz, to 3.0Zo .

In a 50 n system,

o.sz., s.oz,
= 0.5(50 n ) = 3.0(50 n )
= 25 n = 150 n

Table 1.

So, t he ca pac itive reac
t ance can range from 25 n to
150 n at the rf operating
freq uency fo r a 50 n syste m
(see Table 1).

Am.n.... r Band
80m
' Om
20m
15m
10m

\ \\\\
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measure forward and re
flected power at the oper
ati ng freq uency. An accura te
vswr meter may also be used.

Transmitter or exciter
capable o f transmi tti ng a CW
signal at the operat ing fre
quency wit h enough magni
tude to properly operate the
power meter or vswr bridge.
(The ou t put impedance of
the exciter should be equ al to
the characterist ic impe dance
of the transmission line being
used; in most cases, 50 n for
ama teur applications.)
- A dummy load of proper
res ist ive impedance and
po we r dissipation charac
teristics to terminate the
out put of the exci ter, having
a vs wr of not more than 1.2 :1
(no t more t han approxi
mately 1% reflected po wer) .
The closer the load is to a
1.0:1 match, the more accu
rate the impedance measure
ments will be.
- Capacitors, silver m ica, not
less than 500 WV dc (see
text).
- Coaxial ca ble for con nec
tion of the exciter to the
input of the wattmeter or
vswr meter, having a charac
teristic impedance of that of
the exciter (usually 50 n for
amateur applications ).

Fig. 1. Construction ofcapaciti ve

mismatches for impedance measurements.
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Fig. 2. Measurement circuit for colibration of the capacitive
mismatches at the rf operating frequency.
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Fig. 4.

Fig. 5.
1 + P

1 - p
$wr=

Fig. 3. Converstoa of forward and re flected power to vswr.

-20

1010g10

p = log10-1

the impe dance measurement
is to be mad e is 14.250 MH z.

The val ue of the capac itors
in the t wo capacitive m is
m atches, ZX, and ZX2,
eq uals:

Capacitor, ZXl = 400 p F
Capaci tor. ZX2 = 120 pF

Calibrat ion (SO n system )

1. Measurement circui t in
Fig. 2 was constructe d. Two
capacitors were selected f04"
use in the capacitive mis
matches. corresponding to

(
Pforward )
Prefleeted

the limits specifie d in Table
1.

2. The vswr o f the dum
my load p lus each of the
capacit ive mismatches was
measured and recorded.

vswr, ZXl + load = 1.8 :1
vswr, ZX2 + load = 5.2: 1
3. Constant vswr circ les

were drawn for each measure
ment. See Sm ith chart A.

4 . The points of inte r
sect ion with the R=l resis
tance circle were found and
labeled, points A and B.

5. The val ue o f each of

t he reactive co mponents of
ZX1 and ZX2 were recorded
from po ints A and B of the
Smith chart.

zxj = ·;0.62
l X2 = jl.85

Impedance Measurement

1 . Th e m e a su re m ent
circuit in Fig. 4 was con
structed. The vs wr of the load
was measured and recorded.

vswr, loa d = 2.5:1
2 . T he me a su rement

circuit in Fig. 5 was con
structed. The vswr of the load
plus each o f the capacitive
mismatches was measured
and recorded.

vswr, loa d plus ZXl =
1.78 01

vswr, load plus ZX2 =
5.20 1

3. Constant vswr ci rcles
were plotted fo r the measure-

ment o f the load vswr and the
vswr o f the loa d plus each of
the series mismatches. See
Sm ith chart B.

4 . The resistance circle on
which 6fX between the load
vswr circle and the load-plus
misma tch vswr circles is equal
to that of the recorded value
of -jX found in the cali bra
t io n measurement locate d on
Smith chart B. ""' jX be tween
poi nts Q and R = (·jO.62) =
0 .6 2. ""'jX between po ints R
and 5 = (-;1.85) = 1.85.

5. The 0 .55Zo resistance
circle is drawn fro m po int 5
to point O. as indicated by
the arro w. Point Q lies on the
vswr circle o f the load on ly,
so po int Q is equal to the
value of the complex impe d
ance of the load, R + jX. So,
the load impedance = 0 .55 +
jO.55 . •

'''PEO''NeE 0/1 '.D'''TT'' ~CE COO~0IUH5

, ."••.. ,- .' .'
I • ~~~~J:'-;'_ ___ .:4
• • - . ' ·M :' ,1 i: 4 \ ' , r : \ . · i ~~·r.ir.

_ ••• \ ., . .. .. .. 1 . 1 ' :.'·.1
" ' -~_.' " , ., ' "... . , ", . , _.'-'

, ..
~ .' .

• •

~...
-

• I , '

" '. ,

----------

.;..--! . : \\- -"

Smith Chart A. Smith Chart B.
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· 6 THRU 160 METERS
• TWO MODELS AVAILABLE
• REC OMMENDED FOR

RECEIVER USE ONLY
• INCLUDES POWER SUPPLY

IrjIOR-GAIN HQ D1F'OL(S •• , • On. 110I1 rIIo I~ aI
""""...ionol 110I1_ d........ • Multi-bl,.." ..... Iti
1t1QUe<"Cy• • 1rjI..,...,m II'f'I c ;tnCy _ t\O ",_ Io-td;", coilt,
CIt Itllbo. I Fully • .......,.od __"'nod _ t\O ........;....

ItO cutt..... . "'I' _.tn....lId _ I KW AIrjI. 2.5 KW CW,..
PEP 5$S_• l't""".. per!orm..- - mo', thin 15.000 ,,"YO
boon <!oI ;_od, • P, rm it un 01 1M fu ll """obil;li.. 01
l<>dly', &-bl,.., .c.tt , • Dn.t loodl;". lOf OlIorlllon on III
binds• • Lo_OI cotllbo".l il Inllnnl on I~I ml.k~ l<>day.
• Fall asv _ no l"""li n....itcll ing_ . Highost porl ,..monco
10< 1M NooiOlIl..-.l1ao It>I b tr.CI... ClfI.

.,

tt . '::... .,--- =

MO DEl PClP is identical in all respects to the PlF ex
cept that two nuvistars are used instead of the FET.
Model PClP 117V AC, 60 Hz. Wired & tested $44.00

MODEl PlF employs a dual gate FET providing noise
figure s of 1.5 to 3.4 db ., depending upon the band.
The weak signa l performa nce of most receivers as well
as ima ge a nd spurious re jection are greatly im proved.
Overa ll gain is in excess of 20 db. Panel contains
switching that transfers the a ntenna directly to the reo
ceiver or to the Preamp.
Model PlF 117V AC, 60 Hz, Wired & Tested $44.00

ALLBAND PREAMPLIFIERS

1. Drop-resistant, hand...i,e V-OoM with high· impact thermoplut ic
~..

2. 20 ,000 Ohms per volt DC and 5 ,000 Ohms per volt AC; diode
overload protection with fused RlIll Ohms range.

3 . Single range switch; direct reading AC Amp range to facilitate
clamp-on AC Ammeter U!WIge.

RANGES
DC Volts; 0-3-12-60-300,1,200 120,000 Ohms per Vo id .
AC Volts: 0·3-12.ro-3OQ-l ,2oo 15,000 Ohms per Voi d .
Ohms : 0·20k-200k-2M n ·20M n (200 Ohm center scale on low
range).
DC Microamperes: 0 -600 at 250 mY.
DC Mill iamperes: 0 -6-60-600 at 250 mY.
Accuracy : ± 3% DC; ± 4 % AC; (full scale}.
Scale Length: 2·1/8".
Meter: Self...h ie lded; diode overload protected; spring backed jewels.
Case: Molded, black , h igh impact thermophl$l ic with slide latch
cover for access to batteries and fuse , 2·3/4" w III ' -5/16" d III 4-1/4"
h.
BatteriM: NEDA 15V 220 Il l, l YiV 9 10F (11 : Complete with 4 2"
leads, alligator clips, batteries and instruction manual. Shpg. Wt. 2
'tn.
Mod.1310 Cat. No. 301 8 $53.00

G et t h e R IG H T ST ART!
With a NYE V IKING Code Pract ice Se t you get e sure, smooth , sceec-x model
310-001 t ransmitt ing key, a linear circuit oscillator and amp lifier, wi th a built -in 2"
spea ke r, all mo unted on a heavy d uty alum inum base wi t h no n-skid feet. Operates on
standard 9 V t rans isto r t ype battery (not incl uded ). Un its can be connected in parallel
so that t wo or mo re operators can pract ice sen di ng and receiving to each other. List
price, $ 18.50.

Rec . Freq.

--Coo ... ,0- .... n_"---

~"
. .....os PR ' CE M ' (i>< T U ..GTH,_.." ,~ ~ 'h''''''00-20 HO - ~ .. >on W'O .

"OO-IOHD _ 15/10 .... W ' 01 36110 .
80-010 HD 101010"5 " .. " /' 15 Ql21.0
15-oIOHD ,... "" tOI. 12 "--<0.'
15-10 HD (51'1 15/010 " .. tOII . '2 ~,

15-20 HD 75/40120 .... U / 123 86m. I
15-20 HD (51'1 75/40120 .... '411 .23 86/20.I
15-10 HO 75/10120/15110 " .. .SI1.H 86120 I
15-IOHO (SIOI 7!i14012011 SIlO 74 .50 ••1l.34 86120 I

··fIO. 'OH D 11I/01012011 SilO 7e _5O 5011.t0 68121 0

Xmit Freq .

GENE RAL MULTI.pURPOSE V·O oM• • OROP RESISTANT. HAN OSIZE. MOO EL 310 V·OoM . TYPE 3

Make/Model

No. 114-404-002 SlMO

Tu f ts Radio Ef« rronia - 209 Mynic A venue _ Med ford MA 02155 _ (6 17) 395-8280

'tOTES
I Mod... p<of_' • • • • ,. bo ....i.- In1_
2 , ilIt -.. -. •• fuon,_ ""It> ~~_ ...~

3 ..., mo<IfI. "'" bO "''''''_ .,.;It> " 50-239 1-.10
co..;• ..-1,.. 01 """'lionIoI c..l_Tho 50-239 ....1.
"';11, rIIo ",""a'" pL ·ne ....1. CO..;.1 coblo coro>lC1...
To ,.._ lh i. loctOfV ion"" ilod 01>1;01\ IIdd rIIo i9nor ' '''.
.ltor rIIo _ ,..,mbo!', b_p1o: _0-70 HOI .....

4, 15 motor modal. If. laclOfY 1~1'I8d 10 toiONII••1 :lQ60
k Hz. ISP) mod~, ... laclOry I~nod 10 "",nolO tI JllOO
kHz. SO molor modl l•• ro laclory lunod 10 rnonllO II
366(1 kH z. s.. V$WR ....... to. Olho••t1O........ dlllO.

EXC LUSIVE66 FOOT.
15 THRU 10 METERDIPOLES

NYE VIKING CODE PRACTICE SET

\ .\,umARC;uSp~ ; f' B••, 0 ",,1

.~ TW O METERS Motorola HT 220 Crystals

~C~YSTAl S IN STOCK In Stockl .
Standard _ Ico m _ Heathkit _ Ken - Clegg- Regency . Wilson. VHF

Eng • Dra ke . And Ot hers ! $4.50 @ lifeti me Guara ntee
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ASTATIC
MICROPHONES

Mobile Moun t
( FT-6 '20B. FT -2 2 1 )

6M Con..,".,
2 M Conven.,
FM Detecto,
A u,../SW C,.,.t ....
AM·Wide F ilt ••
6 00 H . CW Fil_
FM Filt....
Speeke .

MasterC harge
American Express
BankAmericard

accepted on
MOST items!

Pric e 5 F OB Medfor d M A .
A ll uniTs can be . hipped
U PS. MA residenu add 5"
sales tax. Minimu"" 53 .00
for ,hipping & handling o n
all eeeees, $ 10.00 me.chan .
d ise min imum plene.

Acc8IIo,ies :
FC-6
F C-2
FM-l

'10- 100
Y P·l50
YC·601

YC 500 E

v c 500 S

X F·308
XF·3OC
X F ·30D
S P·l01B
FL·l 01
SOLlDSTA T E 160·10M
TRA NS MITTER
Aceelllo . i..,
RFP·l01 RF Sp oech P,o ee..o,
MONITOR/TEST EQUIP ME NT
YC 500 J 5 00 MHz 00 PPMI

Co u n'e •
5 00 MHz t1 PPM )
Count• •
500 MH z 10.0'2 PPM )
Count... 489
Manito. ScoPe t99
Dummy Lo edJWa n M.te. 69
DiljiUol Readout
110114 0 1 _ in)

V H F F M 8r SSB TRANS CEI V E RS
FT·6 '20 B 6M A M/CW/SSB
FT-'2 '21 '2M A M/ F M/CW/SS B
Aec ...o.ies:
MMB4

Zip _

A LO T of antenna in a LITTLE space
N_ Slinky<D dipole- with helica l
load ing radiatas I good .ignal i1t 1/ 10
wayelength lon g!

'P""~I Nt>. J.8j8.UO.... ...~..
c~.-..-,... ..""'ll' _ ••... ,'.. ... 1'--. ·__ .. .. ..

.•._.....~..... .. ...••<lot " ""

~ "-~
~..~ ....:.....:!.....". ...".. to .. '0" "' '' '

-8-

• n.• ...."ncaIlJ_ao " ~ . 010. .10 20 _ ........._._
• ....,__24 "" 10 _ • .... . .... ........ "' .._cto
_ • _ _ ..ec " _ • _ a
-..r"''' ''_", r _ ., ..,.._ • _swoo
_cur' , ao"S.oIO.a20__ ' """',,__----_._......._ _ .... .... _0'_ ).__.._ -.- ....
.......~""ll 3:l6 _ __c_ _.~ ..
RGM 'U_. PI.~' <__ nv- _ to """"'" .....,.
u _ us~ ol 5'.", US "" ...,.,"""" oeM.,..
r , .-.n '" h.,... "'. '"""" ""...

'"".,,,

..,,,,
'"",'0'
"es",
"..
""' 0

51LVER EAGLE - $69.95
T ·UG8-DI04. tr.n~i stori:r...d .... . ....•... $48 .60
T ·U G 9 ·D I 0 4 , " G o ld e n EII!ilI ... " transistur ized $9!1. 40
T·UG9.D I04. "SU~r Ea&1~ ." t ransistorized . $69.9!1
UG -DI04. c~ram;c or O'ystll.1 . . .• . . . . . . . . . $42.60

~'K_

'UII.OO
,.all.OO

XCVA W/ O P.ocnso.

16 0 M-1 0 M T,a nsc .lv., _ 200 WPEP $769
160M-10M T.a O&C.iv., - '200 WPEP 935
A C Po_ Su ppl., 1 '2 5
A C P.S . w /Cloc k.nd CW 10 '209
Gen....1 Cov. S .,nt"-iz.d Rec. ;"'. '299
Yaesu World C lock 30

16 0 ·'2M/S W RCV R

XCV R W/O Processo ,
A C Onl., . L... Mik.
Lln.a. Amplifier
6M T,anov.rta,
'2M T.ansva , t.,
E xte rnal VFO
Speak••
Speak• •lPatth
Ma nito, Scope
Ovn..... ,e 8 _ Mlk .
Coolin g F on
Mobile Mou n ,
R F Spe«h P.OC8l$Ol'
6 00 Hz CW F ilt.,

'....... o~....... T . .._ f_ .
~.2OW!iO-_ ' 0,1\1700." ' o03 ,.g .
14W 110-_ ' ;1\170 .... . 'o03,.g .

o MasterCharge 0 American Express
Interbank # _

Card expi ration date _

N o w g at TP L COMMUNICATIONS
quel ity and . el ie b ilitv et en economy
pr ic; l . The n e w Eco no- Line givas you
e ve.yth ing that yOU've come to exp ect
fr om TPL a t a rea l cost . edu ct ion. Th e
late.t mechan ic al a n d el ectronic ccns t rvc 
tion tec h n iques c o m b i ne to ma ke the
Ec o n o- L in e y o ur best amp lifier value.
Uniq ue broad band c ircu it r y requ ires no
tuning t h . oughout t h e enti,e 2 ·meter b and
a nd adjace nt MA RS c h a n nel• . S e e thn e
g, eat ne w addi tions t o the TPL COMMUN ·
ICATI O NS p roduc t line at your favo ,i te
arne teu . rad io de.ler.
For pr ic es and sp«:ification. plea.e Wr itl
fo, ou, A m ateur Produc ts Summa ,y! FC C
tYPI accept ed po.... r ampli f iers etso avail .
a ble . P lease call o' .....rite f or a copy o f
T P L' s C om m ercial P roduc ts Summ a , y.

talk ,-
po~er I '"

Y7PL '<'z
'PL for an Economy Pr ice?

THAT'S RIGHT!
introd ucing the ECONQ.L1 NE.,~

,~.

Name' Call _

Address _

City State _

Orde r:

AU band operation (160-10 meters ) with
m ost a n y rnndom lentth wire. 200 Watt
pawn capabillty. Id ea l for portable or home
opE-ration. A must fo r Field Day. Size: 2 x
4- 1 /4 x 2-318 . Built -in neon t un e-u p Indtca
tor . G \llUanteed for 90 days, Compact 
easy to use. Only $29.95.

Mod~

2'.
.;. .;.

.; ; -; -

',' ; , ;"

• • •

F T 30 1
FP301 DI G
FP 301
FP301 ClD
FRG·7
Q T R ·2 4
FT·l01 ·E
160-10M
FT·l01E E
160-10M
FT· l01EX
160- 10 M

FL·2 100B
FTV -6 50 B
FTV·250
F V· l01B
S p· l 0 1 8
S P- ' Ol P B
YO-1OO
Yo-_
FA·9
MMB-'
RFP-l02
Xf-3OC
FR·101 S
SOLlDSTATE
FR 101 D IG
SOL IDSTATE 16 0·2M / SW RCVR
FT 30 15 160·10M 4QWPEP
FT 30IS 15O-10M 40WPEP DOg ;,,1------- - ------

SST r.i RANDOM WIRE ANTENNA TUNER

•
FT· 101 E TRANSCEIVER

TUfTS

Mod~

200 V
Mod~

22.

CES Touch Tone Pads
• Model 200V - acoustic coupl ing. $59.95
e Model 2 10 - for mount ing on walkies or
hend-oetds. $54.95
• Model 220 - CES can now offer you II
TOU CH TONE back for Sta nda rd Commun
icat ions hand-held radios. This is tne com 
plete back asserrbly with tbe TOUCH
TO NE encoder mounted and ready t o pllJjJ
into the priVllte channel eonnectoe . Al so
included is a LEO tone generator indicator
and an eXlllmal tone deviation adjustment.
$74.95.

I Radio Electronics

209 Mystic Avenue
I Medford MA 02155 0 Check enclosed

I (617) 395·8280 0 BankAmericard

I
FREE Gift With Credit card # - - - - - 

I Ever!:J Order_'_5;gnature - ---- ---
Cash orders over $1200 deduct 5%. No other discounts offered. All sa les final.

Tu fts Radio EJectron iC$ . 209 MysriC Avenue e Med ford MA 02155 . (6 ' 7) 395-8280
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Solid S .. , •. ShO" C ..e .. ,' P.o'oe''''

NPC 12_1 Hi So',d S..,. ,....." •. 200 W
P.... II.. Co",-"o" 10< H". Pow..... P '0 3!>O W

~ 12_DC 111115 _ N; 'b IiO ItlllllPUt 2OO.ms __
____ ~_UI>"'2eo_.... '*"'" __
'11'5 U$Uft INgII ""~"'I1'y II , .tess,., "'"0''''' '_I'",.. Tnr
(lU1Jlu1 -.01,. 'S ~ _, .ave Tnr ,,,.,,,,, 's nol r~_
_ .......lt~Ifl nollOtlf_

T"" 12·' 15 II"""" 1'00 111 ""'. K _ WOTBnI til ytn _, car. rUCk,
campeI". _ "_. lIf _t W,II _IIO~' _ .,.
.""n. TV. nancl'OOIS, .Ir<;l"t .~a'.. , AC racl lOS. 11'1(1 I,gnls wllloon
""""' '.11"\1 Bu,l,..n il'o',,~ 1l'00oct",.,
C... . ,." IHI' 1'~" IW " ~'~"(D. Sn,pp,"g W. 'gh' 1 'b.

MAAINE & RV

MDDEL1D9R

O<o'PI" """'- U 6 2VDC
l''''''loocl ftogu......, 50 "'v
R'OI'l-I-Io,.. 5mVR.. .
T.." ...", .....110"" 2(1 usec
CU"e<I'eon""..,.,. 10 0 mp
CU".'" l,m" ~ 0 "' "
O..n,o"'\I<' P'o".,;I,o" l' ~ V'_m" O..' ....d 1$0'-"

C... . .... 'HI .II·I WI .B '¥'(DI Sh'PP'''lI '''"'IIn, ' ~I " ,

NPC 25 Amo A......O<I Po s..oolY . ,Wov P.o,oe,ea.
OU , vortaf'O • ..., C , .

Eon ''''''''' ........,~1t5..1tl;.136_DC .200
........- 10_ 1;llfllJnUDuS. 25 _ _ .... ..., _ hav...--QIfI" -*d. _ ..... nl Il'llIO(:IIOn -.,. _
b' _Ibi'll .-nl ''* ..~ _ II' olin
hall'" _ ...,. tor I!SDng nl _.~ CIl _Ie a.m>-

~-

.... ..

$39.95
$41.95
$49.95
$69.95
$79.95
$99.95

$149.95

,. "oe , ..
'3(I"RWS
"S"RWSM",
62H<

..

..... ,........
13'" )voe
~ ..
5myA",S

.......

f J- _.- _..

,-. -e o-

•
•

' 03R
· 13 HM 4
'04R
12/1 15
108RA
l08RM
l09R

.. "oe '"
"~V RWS
'00 V RWS
~",

"",

-IIiiii
••

NET PRICE
$ 19.95
$20.50
$24.95
$27.95
$28 .95
$29.95

ELECTRONICS

•

• • .-. - -_..
0 1::3 p-, -----.- oO-

• [I _I "---••• - ·0 0 '• -
. ~

_o,-o, • -' ••

NPC 12 Am~ R09"'''.o
Po... e' Supply.

SO,"" St• ••
3W.y ..'o.ee....

C.....n' Me••,

o il V.,..... 0 '" T,p".'

CMwt_' L_'O"O""'_' l_'
F""' "'" 1"0 lO",,1
F""' "'" IF~~ l_,
P_ConM..,."
P_PN'
P"'"'' CO"_,...,

...",~,
ou...... _ 13& NOC
L.,.;lOO<IR.gJ _. ~"w

~~ 2mVRYS
" _ ...., ow lOus..c
c ,_Con"n.-.o I Amp
c.."""tt,mO 12"'mp
Cu"",,'f__' 25"''''0
o-""~P'O~""" U5V '5V
C.... ' " , "IHj ' ',"" (WI ' 5'h '(DI Sh ,pp'''Il W"'lln, 115 'o.

ALSO AV A I L A B LE AS M O DE L l OBR A
W ITHOUT M ET EA AND DV E AV O L T A G E
P RO TE C T ION .

•

Tufrs Radio Elecrron ics _ 209 Mvstic Avenue e Medford MA 021 55 _ (61 7) 395-8280

r.... '-'flllly In! ..... eor-u l~"fOIIs "' .. 136 _ DC
i 200 ""1Ihs •_ Q)nII_. 12__ ..... ,.,... SQIIe

~UI\O''' _ l;U1'eM -'Oad _ ~pr~ IlIeaIIy
_ b ...... __ .... 2 _ A»-f1il·SS8 ....
ClI'I'In ..__ pr lIIhco tao _ be ....., ." -,e 12"'l:aI__

HRM RROIO I
MOBILE
COMMUNICRTIONS

MDDEL1DBRM

MODEL
12V4
600
'02
612
107
12 HM 4
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Model 377 - $17.95

COAXIAL ANTENNA CHANGEOVER RELAY_ _ _ _____ m _

,_ ""'" w"""'"".... ot'",, ~ ..
.... ,__ a. _ ~ ,"" _ "'" __ 00"'-
_ _ "_'" _ ""...._. r __
..__ _'..IL_ .-_..... ,_ .. " '.h_""'__..<h_........---- - _.' _--
" " "'tl _ '" ""'" ,'........,. J 'toe
c__ '''''-' ""'" ",,"'_ [50,000·""",
~,..."", .. "",",,_,*....<1 "'" """ " , ,
___.. ,_, _ . ..... . """ ..-' ".,,,,, ,,<t> ,
__ '.. c p •• __ ..
Ceo.. _ ..._ ._-

--0_._-
••.--0_"_- ,......_-
• " , ., • r ' • , . IT

"'--

•

--.- --- .-" ,.; -_.._....... ..-
T_ _ O__.
T_ ..__-_.-T_ _ U _

... .,,,,, ,,,,,... .r"-"- ..' ...- __._....-

0.-

c.....~ ,_" JO_""~""'_-"
....__ 0l0 .. ..._ ............'__..._....--..._--
• •," 00 ~'....... ...,""" ,. ._.. -._ _
~.....,--,_...,.. _-- ... .., -
.. - -.n,.., ••,.. _ . _ ..........~ _ ...

- """ " - , """.- _......
u.. ,... _ "", ~ .... __ "'"-

G<n_ ,, "' _ ...
sow.....__, _ , ..
.....~-- "-, '''' , - """',.....-

•

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

,..,,"'--- - - ' .......-.--- ..,"'_- "" __...
__ to 00 _ ... _ 00 - '''' _ .. BARKER 80 W1LUAMSON, INC.
e-<... ' .._ __ YO o ..,...._"' __
.... <t>... _ c.., -'" _10'.._ ...
'''' _ ~''"'''_' _of _
"",,",., 0<""' ''_"""'u~,__ '''' !O<aI'._
.. "-' .. " '" ",,_ ......._, IT'" Coo _ .....
'-'_ .. 0 _,t.._,.,. _," , _ Model 359 - $37.50......._.d_'

_ _ Ju a. _

Model 372 - $27.50

COAXIAL SWITCHES AND ACCESSORIES

Tu f ts Radio Electronics _ 209 Mystic Avenue _ Med ford MA 02 155 _ (61 7) 395-8280

,__ ", --_........_..... ,...
-. .-.. Co<_ ...!<hO< . , " .. _
_ .. ........ _ t............
_ _ ..._. ..... ,"11)_,

11&'" """ . ... _ ,<100> " _ ..... _ _'"!>l '. ~
0'"'' """ _"". _', ...... . _ ••,,., ,, ' coo ...".
AM, 2000 ' " SSB "",-"" v typo , _ . ,.""
_ _, ... vSW~ ~ ," '.2' .... '.'~_.

UN IVERSAL HYB RID COU PLER II PH ONE PATCH

A TRUNK LID MOUNT Goes on Quick and easy
ntennas No holes and low in 3/8" or 3/4 " with

MAGNETIC MOUNT silhouette loo! .-r fewest pa rts .
stays put even at Tl M·J M-150 for 144 MH z use) Onl y JM.150-K for 144 MHz use )
100 mph! TlM·JM-220 for 220 MHz use $ 38.50 JM·22o-K for 220 MHz use
MM-JM.l 50 lor 144 MHz usel Only TlM·JM·440 lor 440 MHz use comp lete JM·44o-K lor 440 MHz use complete
MM·JM·220 for220MHz use $38.50 And 1/4 wave antenna f o r t runk A nd 1/4 wave antenna f or roof and
MM·JM·44Qlor 440 MHz use complete and magnet ic mount - $ 18.50 fender mounts $ 11 .50

Above arHennas all comp lete with m oun ting hardware. coax. connecto r plug, allen wrench an d complete instruc tions.

____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ "_:w .... _300'.. _

Model 300 2W with Compreamp
- $ 125.00

Model 300 1W without Compreamp

- $85.00

~-- -~"' "'~l"""''''' 0,.,- , PRICE outp~" PI..,.""," , ._, ... ~. G"'~tI<l " 'II PI.,. A.....' k•

'" 18 .9 5
, ....... • • "W~ P~D1"" ..... ,,~ G,o"..," .. , .........."",-,

ou'....' <'"""uo'

'" s "- 0 • • --~
PAOTA > __.G,.......,. ... . . OOJ>f_ ' od

18 .9 5 ...,....' coo"", , s..,~ __ .,...,..... gr_
pH oY ll"'''

".. 14.0 0 s l'Iad;.1 • 0 ~,

-, 1 2 .50 r l'Iad..1 • • OP·2

" ," , 1'10<1.., • • ~, S<oo<:.., 2__. 2·.,....,_ ...,,""..- ' 0
17.50 - ,,"" .... ~. -....... ".. "'" ~:" "...,..,"0<1_ ... . ,..... .... ...... Sooo' .,. 1_'

~ .9' - - • 6 '1<0.' ""'• . ' '''' _ " ...,.... ,"'11 01 ' .....

<- ,'" '''''''-,
~ 17.9 5 s ...... 1 0 ~,

eoo s A' '' I • • Su","'" G' ...tI<l..'I • •~, ....... ,od • .""", ,.,"' , .

~
, ......' • ~,... 18 .5 0 e ,- • • 0 G._ .........,. __ ou,..... "', .." .

COAXIA L SWITCH S E LECTO R CHART



for p eat .. r
RG-8 /U o r
will need to

HY -GAI N'S INCOM PA RA BL E
HY ·TOWER

FOR 80 THRU 10 METERS

BROAD BAND DOUBLET BALUN
for 10 thru 80 m..t ..n
Mod..1 BN-86
$ 150 .95

T h e m o de-l BN -8 6 b a lun provide'S o p t imum balanoe
of pow..r t o b oth sides of an y dou bl.. t a n d vastly
improv..s th.. tran sf..r of ..nt'lgy from f....d tlne t o
a nte n na . Pow er capaci ty is 1 KW DC . Fe atur..s
weatherpro of construction an d b u ilt -in mountin l
bra.......ts. ' 1 5.95 Sh pil. Wt. l ib . Order N o. 242

CENTER I N S U L A TO R (or Multi·
Band D oubleta Mo d el CI

S HOntt lichtweicht , w ...t her proo f
Moch 'l C I is m o ld ..d fro m hi tth i m part
ey coLae. H ardw are is itidite t r e at ed to
MIL spoors. A c .... p ta 1,4" or ~ .. eo aa: ial .
Shpa , Wt., 0 .6 Ib s. $5.9 50 O rder No.
I"

MULTI.BAND ANTENNA
Dipole Ant ...n na - Model D IV-IlO
$13.95
F or 10 t hru 80 m .. t ..rs - rhoire o f on.. b and

A di pol.. a n tenna (or t he in dividual. who prefer th.. "do-u -vour 
self" fl e lCi b ility o f c w:tom-df'Sittn inc an a nt ..nna for your specific
n .....ds. (Work th.. frequf'n cies you wish in the 10 throu&h 8 0
meters bands) .
Th.. DIV-80 featurn : Durable Copperweld WlIe
stre n gt h , Mo sley Dipole Conne ctor (DPC-I) for
RG·58 IU COaX an d aU the tl."Chnical information yOU
co nst r u ct y our custom-desiilned antenna.

Modpl IH UT
e Outstanding Omni-Directlo nal p ..rfo rmance
e Automat ic Ban d Switc h in&
e l n sta Lls o n 4 sq . ft. of re al estate
e Complet ely Sel f .,supportin&

By any stan dard o f measuremen t . t he H y-To w er il u n q u ....
t ionabl y t h e fin e st m ulti-band vertical antenna IYIH'm o n t h e
market today . Virtually indestruct ib le. the M od..1 18UT
fe atu res a u to m ati .. band .el.. e t io n on 80 t h r u 10 m .. t ..n
throu~ the u se of a u n iq u e st u b d ..co u pli n& sysUm which
effe ct .v.. ly isola t .. s va rio u s 100ctio n s of th e antenna &0 t h at an
eIedrica' '4 wav.. l..nllth (or odd m ulti pi.. of a '4 wavelenath )
exist. on a ll bands. Fed with 52 ohm co ax, it takes maximum
leaal power . , . d .. liv.. 111 nutstandinl performan ..e o n al l
bands. With t h e ad d it io n o f a b..- loadinl coil. it a lso deliv el1l
outstand ln l performance o n 160 m .. t ..n. S tru..tu raUy , the
Model 18HT is built to last a li fe tim e . Ruu:ed hot-dip~

plvanized 24 ft . tower r ..quires n o Iuyed supports. "top
mast , whirh extends to e h.. ittbt of 50 Ft. , is 6061 ST6 ta pool1l
alumin u m. A ll h ardware i. irtdit .. treated t o MIL sperl. If
yo u 're lookinl roe t h .. e pi to m .. in v.. rtiral ant..nna s )'st .. m s,
y o u ' ll want Hy_Town , S h p l. Wt., 96.'7 Ib s . Ordn No. 182,
Pric.. : ! 2'79.95
NEW p..cial h inled bas.. a,.,...mbl, on Model 18 UT allow.
compl ... te ass..mbly of anlpnna at ttround lev..1 ••• p ..rmits
.. as y ra ls in il and low..rinil of the ant ..nna.

M ULTI·BAND HY-Q TRAP DOUBLETS
lI y -Q Traps

-lno la ll HorizontallY or a s Invnt ..d V
_ Sup.. r-Strenilth A luminum Clad Wire
_ W..ath.. rp roof C ..n t .. r and End In su la to Il

In staU..d h orizontall y or as an i n v..rt ..d V , H y-Gain d oublets with
H y-Q t r a ps d ..liv.. r tru .. h alf w avden ttth poo rfo r manre o n ..v.. r y
d u le n frequ eney. Mat ..hed traps. individ ual ly p r.. t u n..d for eacl!.
band featur.. larc.. diam ..ter <:'Oils that d ..v.. lop an e >:c.. ptlo n aUy
favora b l.. L ie rat io a nd vny h itth Q poorfo r m an re . M..ehan ieally
superio r solid alum in u m trap h o usine provid e m aximum pro t ..e
t io n and .upport t o the loadine co ". F ed wit h 52 o hm coa>: ,
H y-Ga ln double ts .. mploy . u per -strenlt h aluminum d ad si nal..
strand sted wir.. d ... m en t s that d efy det..r ioration from salt wat.. r
and sm o ke . . . will not str ..tch ... withstand hurricane-li k e
winds. SWR less than 1.5:1 o n a ll band•. Stronl. Iitthtweieht.
weatherproof c..ntn insu lato r. art' mold..d from hitth i m pact
cyola e. Hardwar.. is lridate treat ..d to MIL ' P"" I. H ....vil y ... rra t ..d
'7-in..h ..nd insulators mold ..d from hiah impact ey ..o lac incr.......
I..akal" p ath to a p prox imate ly 12 inc h es.

MODEL 2BDQ for 40 a n d 8 0 m ..' ..rs. 100' 10""" ovnall. T ak "
maximum lep i pow .. r . Sbpl. Wt ., '7.3 Ibs '.9.95
O rde r N o . 3 8 0
MODEL 5 B D Q f o r 10, 1 5 . 20, 40 an d 8 0 meters . 94 ' o verall .
Takes m aximum pow .... Shptt . Wt.• 12 .2 Ibs. $'79.95
Ord.. r No. 3 11 3

E N D INSULATORS f..r Doublets Mod..1 EI
R u &tt..d '7· i n eh ....d Insulato l1l ar.. m old ed f rom h iah i m pa..t
cyrola.. t h a t is h u vil y serra t ..d to incre ase leakaa e p ath to
app roxlmat .. ly 12 In~h .... A ' ·ailabl.. in pain only . S h p/t. Wt ., 0 .4
lb•. $ 3.9 5 Ordez No. 156

- -

-
6-EI~m~nt Sup~r T h und er
bird OX fo r 10. 1 5 a nd 2 0
Meten M odel THG DXX
$249.950 Separate U 'I -Q
t ra ps. ( e a t urin s. la r ge
diamete r cotls t hat d e vel op
an exceptionally fa vo rable
L IC ratio and very h igh Q ,
provide p eak perfo r man ce
o n each ban d wheth..r
w o rk inr; p none o r CW.
EIclush'e H Y~atn beta
match. fa cto r y pretuned.
insures malLimum p in a n d
F 18 ratk> with out eom 
promise . T h e TH 6DX X
f ..eds wit.h 5 2 o hm cn"":ial
cable a nd d elivers leu t h an
1 .5 : 1 SWR on aU ban ds.
M..chan ically sup...ri o r co n 
I t r u ct ion (eatur..s Ia p..r
swa c ed. slotted tubinl (o r
easy adju stment a n d re
a dju stm ..n t, and for !arC....
diam et.. r an d less wind
lo ading . Full circumfe r..n ee
c o m p r ess i o n c la m p s
rep la ce s.. lf-ta pping sh eet
me t a l screw s . Includ es
h.rle d tame t .e r , heavy puge
aluminum b o om . ht'llVY
cast alum inum boo m-to
m ast c la m p, and he a vy
Pu&" m a chine formed ere
m e nt-to'boom brackets .
Hy- Gain 'l ferrite bal un
BN-8 6 is r ..comm ended for
use wit h t h e T H 6DXX .

,,...
15T
1032 bs
reo .....
36 fbo.,
I V' -'02""
4 03 sq. It

"""",....-1.51

'" ""'"Max legal

3750 _ $189S.00

/

3I I '

"zo,,, ..
"''''PH" ..I \ ,,' to 2",, '
6, I sq. It.

87dB

"",l .... ,han
l.~U

!j(l ohm.
Ma. legal

-

/
/
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Impedance
Power riling

There is no substitute.
iJlD'

liy-Ga. '-s Super 3-eIe......nt
Thundf'rbird deliYeB o w tand"'9 perfonn·
anet' on 10. I ~ aM 20 .....'eR . T he
TH3Mk) Inl u", . "'p4rllle and malched
~-Q trap. loreaeh band,and leeds ..~h !i2

ohm coo)x. ~·Ga,n Beta Ma'ch p.... ents
tape",d impedanet' for most ..ffi<: io: n'
3 band mMchir>g. aM p<o<tlde. DC ground
to eliminate p<ecipitalion 1lMIC. The
TH3Ml<J den..rs m.uimum F"/ B ratio .
and S'NR Ie.. thoan 1.5:I ill~ on
III baMS. Its mechanic~ supn10f

eonstru<:tion ff'a,rJff'S lapf'f . waged sIottf'd
tubing lor ellSY adjustmen. and Ia,g."
d"'mf'le" Co..... . ..qu'l'Pf'd ....h heavy
likable boom·tO·""". l clamp. ~·Gai n

f"lT~e balun BN·86 i. recommendf'd for
u.e ..~h the TH3Mk.3,

S up.. r
3 -E lemen t Thunderbird
for 10, 1 5 and 20 M..1en
Mod..1 TH 3Mk3 -119 9.9 5

"'eehankal
longest ele......nt
Boom length
T..-ning ,adi...
Wnd !oed. eo MPH
............um wind survr.ilt
f'<let _ '91'11
Mast d........'e' ...:eepted
Surface area

...."".Ga"'_.....,age
F"ront-to-back ,atJo
S'NR (or! ...--..ce'



$120 .00
. 13 5.00

LINEAR AMPLIFIER
Model L-4B

" ' IEL IMI" " II" $"~C IF IC"" IO"S : • ~"_: ~ _H, la
30 IolHI • Freq-.c:, Un bt ,..d aecu'.I.I, l<> tlen., I!'I.ron
S _H. ......il lyl" lypiC. lly .5 mic'o.oll. 10' '0 d6 $ +N/N
$$8 . nd b. no' Ih.n 2 mic,o. oll. 10' 10 dB $ +N /N AM
• S.leelll O" .leMtlen<t•• Suilt-In po"., .uppl, : 117/234
VAC "- 20"10 • lI llie ACpo_, ""U'C. 1. lt. lhe una ,lcrIe•
•ulom.I,Ull y to en ,nlOm. 1b.Il." pac _ ..h,ch u iOh,
[)..ull. (....1 ,uPl>l""1 • FO, __ cu,..'" d ' on DC
_,.1_ ,lie dt", do ....11'l/hl up unloo... _ """'_on
on lI\e t.....1~ ;. eMP....,...
t he per!o,m.""• . " ,,,1,1,1,, ",I. en" ...... coOl 0 1 lhe
SSFl · l m. _. ,I ' 0..1 10, UN ••• Ol.n4-l>y .mot.u, 0 '
noyic. ·. m.l.u, '. e. '",,' . Ihon w••• 'ae.I""" ca moMo'
" CO,'''',, 0' gono,.t pu,po. o l. bo,. IO'y '. Coi ••,.

P, ice; $ 3 50.00

• Synlhe sized • Generlll C overllg e

• Low Cosl • All S olid Stale. Buill- In AC
Powe r Supply. S e te ctllble Sidebllnd s

• Elc e lle nl P erfo rma nce

PO W E R S UP P LI ES
AC-4 Po we, S pply .
O C·4 Po wer S p p ly .. .

L-48 Linea r A mplifi.r . • •. •.... • • 895.00
.2000 Watt. P EP-SSB • C lass B G rounded·
G rid - tw o 3 -5002 T ubes. Bro ad Ba nd
Tune d ·l np... t • RF Ne gat ive Feedb l ck •
Trlln. m itt ing AGe . Direct io n l l Wlttmeter
• T w o Tl u t blnd Su.pens ion M ete n • L-4B
13-15/16" W, 7-718" H. 14-5 / 16" D. Wt. :
32 Ibs• • P o w. r Sup p ly 6-3/4" W. 7·7/S" H.
11" 0 , WI. : 4 3 Ib s .
POWER S U PP LI ES
AC 4 Power S ppIV .. •..•...... $120.00
DC 4 Power S pplv . •.....•.••.. 135.00

' •. ,

•
CO MMUNICATIONS

RECEIVERSSR-1

Touch-n-go with

DRAKE 1525EM
Push Button Encoding Mike

G( .. (Il..L: . ..11 10 ""Y 10 ....1.'. m_n
eoo _H, ,. »ge" . ........ SlOto VFO .., I/O 1 .H, d '" d ,.._
• MOdM sse Uppe, end l ' . CW _ "M • 1.._
SlcMto... _ ""'om."C ti ll 'lch,nO on CW • :lO .......
• nd Mml·cond"ctD.. . OI lon.: 5~~H , IO!<; "W, 14 h ~

0 (14 .0 x 21.3 . 3$ 5 em), WI. , 1$ 10 ' , (1,3 ~O) .

TII,," $M IT: • VOX 0 ' Plt On SSB 0' ,, 1,1 • InPUI Po.. . "
SS B. :JOO ... n. P ( .P.: AI,I, 2&0 w. " . P .E.P . conl,ollod
c."'., coml'-''1001e ..nh SSB 1_ . ". CW o 260 ... Ito •
..dl......... pI...._<l<.
II(C(IV ~ : • s..ttI'riIJ tlen., .,..,. Y, oV la, 10 dB S / " •
I.F. """Ii";" 2 I U(r • , ee. 3.' U+t 8 10 ee. • AGC
'''Uon IK.'" ......,.•.••" . DI• ..,In IIF o.,n COft.'ol. I...
.ll. cl< .nd .Iow '.1.... ..,' h noi.. Pui.. . upp,...,on •
OJOde DeI.CIO. 10' " 1,1 '.copl,on,
Pd o", $ 649 .00 TR-4CW SIDEBAND TRANSCEIVER

34·PNB Plug·in Noi.e Blank.r 100 .00
FF·1 Crvsta l Control Un it •..• . . .. 46.95
MMK ·3 Mo b i l. Mo...n t • . . . . . 7.00
AV-4 C Ramot e V FO 1 20.0 0

Amlte ur Net $229.95
• SCPC · Frequency Co n t ro l
. 12 C h a n n els wi t h Serectebte Xm t r Otf le t$.
• All F ET Front-end a n d Crylla l F ilt8f' for

Su perb R ece iver lnte rm od Re jectio n .
• Exp a nded A n te n na Ch o ice .
• Low Receive r Battery Drai n .
• T ra d it iona l R . L. D rake Service Ba ckup.
• S ingle Crystal Per C han nel.

2 METER FM
PORTABLE TRANSCEIVER

Model TR-33C

Drake 1 5 2 5 E M , microphone w it h t o ne e ncod e r and
c o n nector for TR -33C. T R ·2 2 . T R-2 2C . M L·2 ......•.. .. $49 .9 15

. M ic ro p h o n e a nd auto-Pl t ch encoder in .ingle con~nient poIck'oe with colt cord an d
c o n n e cto r . F u lly wired a n d ready for ......

• H igh accurac y IC tone ~erator. no frequency 8d justment• .
• H igh rei ie b il itY D10i t ren l!!) keyboard.
• Po wer f or ton e encoder obtein ed f rom transc. iver throu gh m icrophone cable . No

be ttery re q u ire d . Lo w c u r ren t drlin .
_ Lo w outpu t Im p8da nce allows u.e with almon a ll tran !lCe l... r •.
• Fo u, p in microp hone p lug ; d ir. c t ly c o n n ects t o Dreke TA-33C w ith o u t any m od if ica 

t ion in t ransceiver . Competible wi t h all p revious D ra ke I nd other 2 m.ter unln w ith
m ino r modif Ication • .

• T one I .~l Id junabl• .
• H,ng-up h o ok , ...pplied.

..
2000 ... 111 PlOP

Pr ice: $220.00

RF
WATTM ETERS

COAX ANTENNA

~ SWITCH

tS"1o'" ,ooo,no -'I- 2 11. 1
115"10 01,. ... ,no ... 20 ,

:t IS"1o of ".d'no _ 1 ll 1
1(5"10'" ..... 'no + 10 nal

1."54 MHz Pr ice: s 12,00
20-200 MHz Pric e : S B4 .00

100 ......
'000 ".IIll

200 ... lI1o

2000 " . '"

MATCH ING NETWORKS

w-<
WV-<

• Conl'ol unil wo,h on 1101220
VAC . 50160 Hz. a nd ,upplies
ne<'es..,y DC 10 motor.

• Excellenl I.... ,,;"Ole Coe_ leed 10
mult,band quad, or a rr' yl 0 1
monobande~. The I..e pot.It,ons
al1o.. I l ingle coa x Teed 10 Ih,ee
beam. and two dipoles. 0' other
.imil .. comO;nat ionl ,

• Con l'o l c l bl e (nol . upplie d}
SJl me .. 10' HAI,I ·1ol ,o talo' ,

• Seleclt I nlennl S ,emole lt .
g,ound. III unu.ed a ntenn,• .
GNO po. il,on g,ou nd, I U In·
tenna. when 1. l vlng 1I11,0n ,
..Aain·.... t.. consttuclion .hields
mala, and swilchn

• Mota , : 24 VA C, 2 amp. Lubfica ·
li on gOOd 10 - 40·F.

• S..ilCh AF Capabili lt : MI. imum
I&g& I limi l. Pr ic. : $ 120.0 0

w·,

• R~motff

• Motor
Contro llffd

w,.

I'l• ..,. f."... ,d .nd ..nec..., oowe' direcfll In
.. . ll. (VSWFI 1,om nom""" . m). T..o ac.i•• in
OOC ~ diraehon. II..: SW't+. 3!("W, 4"0 (\4.0 •
~,5 x 10,2 cml ,

.~

200 " . '"
Pr ice: $1 10.00

Tufts Radi o Eler; t ron ;c$ - 209 Myst ic AWJnu(J _ Med for d MA 02' 55 ./61 7) 395-8280

RCS·4

-.-.---

G.,..,.I: • Int.~ ,,1 W.llm. t" ,eodl lo,w.,O oo..e, in
...n••nO \lSWI'l O".Ctl,: e.n ~ e.' ,b '. teo 10 ,..d ' 0'flee'."_, • 1tI. 1C.... 5G Oh., I' '...' oulpu. 10 Coo..
...., _ "'" .. ,In V$WI'l ....1 ' 5.1 • e-II h. m
ben 80 ' h ,u 10 _ I." • SIOiIC: III '" - ,", Ih I'onl t---~==---'--'-_=_------------------------'--''-----_:=_-------_ , ... ,'Ch . I ,..: 5~ ~t+. , O"--W. r o (140 . 27.J .
20 3 eml. I,I"·2ooo. U' . ~O (JIl S em).
• Conlln....u. Outl Oulput: 1,1 .. -4 . 200 ..a"s; 1oI..·2ooo.
1000 .. . ,10 (2000 " '''' PEP) • MN·2000 o nll ' Up 10 3 . n·
lonn . ccnnoctc," •• I.ct.d Dy Ironl p.no l ' '' ''en



$69.95

IDEAL FO R EVE RY TWo-wAY R ADIO
CO~IMUSICAnO!liS S EE D ...
CB opO',. to Amat#u. r.dio o pO'•• to .. '
Poli nd fi h iel Ambul.n and
..m ncy hid Tu:iI . nd tru..k .
Marin.. pl u... a nd work boata • Con '
struct ion an d d..mo litio n " r..w • • Induotr i·
al ..ommuni..ation• • s.-..urity patrol• •
Ai,po rt l OW'" and I[ rou n d .....w• • R .. ·
mot.. bro.d..... t and TV·...m..r. c'''w• •
Fo .... t.....nd fir .. ·.... t..h unita .

SPECI FICATIONS

• Boom·mounl..d ..l..elre t ·capacitor mi"ro
p h o n.. d ..livers studio·quality. undi'lon.d
vok.....production Variabl.. gain control
l..to you adjust fo, optimum modulation,

. Cu.lh io n..d ..arcup I..to you monilor in
priu..y - no sp..a k... blare to di.lurb
o th.... Blocka o ut ..nvironm..ntal no;"",
too. Mad.. o r un b...a lrabl.. ABS pI_ t it" .

• Hu d band ....If·a dju.ta for ..omfortabl..
w...r <>Y..r Ionl[ houn. Sp rinl[ -n... hinl"
I..to you dip h..ad t on and o rt with
jusl on" hand. R.o ibl.. for ril[ht or I..ft
"ar,

• H..ad... t can b.. hu nl[ on .tandard micro 
phon.. dip.

• Compact palm·h ..ld talk . wik h I..to you
k....p bolh handa On th .. wh....1 for Sll r...
drivinl[. Mad .. or un b.....a ka bl.. ABS plutit"_

• Bu ilt ·in FET tranaiator am plifi..r adapta
micropho.... outp ut to an)' tran ......i...r
im p.-dan.....

• Compl t ibl.. with moat two-way radios in'
dudin, 40~h.n .... l CB unita.

• Built- in V..lcro p.d for ....y mountin, of
th .. ta lk switch.

• Mad.. in U.S. A.

MODEL
lO15-A

FOR BROADCAST ·QUALITY T RANS
MISSI OS AND RECEM10 N FOR BOrn
MOBILE UNITS AND BASE ST ATIONS.

Earpho.... im pO'dan....
. nd lypO' : 8 oh ms, dynami..

Mi..ropho.... 1)'pO' : El....tret ... pacito.
Mi.,.ophon.. f"'Qu..n<')·

.....pon... : 200-6000 Hz
Amplifi..r t y pO' : FET transiltor,

uriabl.. (ain

Amplifi ... batt..ry '-volt Mallory
pow..r : T R·1 75

Switchin. : R..lay or ..1e1' I.onie

Two·way·radio headset with superior fidelity
Electret-Capacitor boom microphone and

palm-held talk switch.

•

JIAR MOBIL-Ii4R ~IJELUXE
142 T RI-BA ND
MOBI LE
ANnN~"

• A.. lomall" a lly adJu,t< 10
proper '."" n"" for ~O. 40
oro;! 7S m.l ...
• Po ..... raiN II SOO Waus
I' E P_
• lnd o>dcs ~ "',1Ion . . ..10
....l icoil and ",h,p lop ..".
tOOn 142 "nlelllU
Pr ice : $ 10 9 .95

EXCll.:SIVE
DELUXE
S-B"ND MOBILE
4 S A:IITEN NA
• All han d man ual IW'l ch ,"ll
.nlo nna ror 10 , I S. ! O, 40
and 7S mot."
• Pow.. '0.. <1 01 10lKl Wan .
PE P
• Ind uok . l>ue ... ,,11On wll h
mob,I."",' and 51 . fOOl wh,p
lOP .." lion. 4S An' en",
Pri«: $ 119.95

NEW Swan MM BX
I mped anc.. Match" r
It k eeps y our t ran"mitte, and your antenna o n
sp..aking t .. rms for a $Onl. Pr ice: $ 23.95

..."

SiVAItlf!)
ELECTRONICS

. .. . . ..", '" e.1o< e......'.'_

SWAN METERS HELP YOU
OET IT ALLTOOETHER

rtese wat tmet ers t ell you What's going on.
Wlth onl! of tTIeW tn-line w~ttml!'ttf'S POwer 11'_0057 FOr_t_ PUt"llOSe
'l'OU II knOw ifVOU no 0E'tt1Oll1t atl _ w gO( t he Wil'ttmettf for yOU_USt'
together all thetlfTll!' Nee<ll\lOh ioC ' your Swan uea,t carn ~ltatiOnS

ct.Jr3oCV> lliOh POweI' ,,."dhr1g' J'e,lk at vour OE',II!'t' Of write to us

\Vhy waste w«tts !
(SWIt.1A $25.95)

Tufn Radio Elecrr(}(l ics _ 209 Mystic A wm ue - Med ford M A 02 155 - (6 17) 395-8280

C YGN ET 1200X PORTABLE
L INEA R A M P L I FI E R

To quadruple t he o u l p ut of til.e 300B CYlnet d ..
nO llO, SImply .dd this matehin, umt for m o re than
• kilowatt of power. Complet e with M'1f..::ontained
power sup p ly and provl .io n for e >; temal ALe, this
C ygn..t off..rs exe..p tionally high .. fficie n c y .nd
Iin..arity. $ 3 49 .95

Additional Swan product. include; fi xed lind mob ile antennas. VFO'. telephone patch.
VOX, wattmeter. microphonu ond mounlin$1 kits. A. another ex i ra ,erule", o n ly Swan
Elec tronics orr",. faclory ·bochell financinl/ 10 the amateur radio com munity. Visit an
authorized Swan f:ll'ctroni<'s d"aler {or compll' te d e tails ~ ~

~""AIV.
HI CT ROlll l e S

SWR· I guards against power loss
If you 're not pumping out a ll the
power you're paying for . our lit tle
SWR· l combination power met er
and SWR bridge will tell you so. You
read forwa rd and reflected power
simulta neously. up to 1000 watts RF
and 1:1 to infi nity VSWRat 3. 5 to 150
MHz.

Got it all tuned up? Keep it that
way with SWR· 1. You call leave it
right in your antenna ci rcuit .

~

SWAN L INEAR A M PLIFIERS A Mark II 2000
10'.11 P .E. P. fuU I~&al input power u nit o r the
1200X matchinC C y gn ..t 1200 watt P.I': .P . input
powerll.oUSf' with buil t-in pow", su p ply. Th.. ch o ice
IS )' nun. $849 .95



'IiIr
TEN-TEe

Mooel 24 .~ CW Filte 25.00
Moo.,l 249 Noiae Blank... 29.00
Model 25ZG Poorer Supply _. 99,00
Model 26ZG P<nru SuwlyIVOX.. 129.00

wave . RF will .,n"I"' . SWR mete< . Po~

' lI!Q" lf ed 12·1 5 VOe @8A.max.ConSl'uc_
loo n " " ' um,,,u m chan l' , lop ....:I IrOn! panel ,
molded plastic ..de paMI,- O""m fro nt
pa nel . _Inut Y,"yl l OP and e nd nom. S, ,,,
HW Q 4 '1," x r x 8"' w..igh. 2 '1, Ib$.

ArgoOilut. Model 509 • .... $359.00
Linear Amplifier , Model 405 .159 .00
Power S upply , Modal 251
tWill power both unitsl . • • • . . 79.00
Pow.. Supply. Model 210
IWill po_r Argonaut only) • • 30 .00

•

TEN-TEe

MOOt!L ... I

$69.95

Memories : Dit and dah. Individual defea t
s witches.

Pa ddle Actuation F o rce : 5-50 l IDS.
Power Source : 11 7 V AC. 50·60 Hz, 6 · 14

v ee.
F inish: Cream fro n t , walnut vinyl top and

side panel t r im.
Out put: R eto d relay. Contact ..tinl 15 VA,

400 V . max .
Pa d d les : Torque drlvt' with ball be ar in l

pivot.
Sid e-t o ne : 500 Hl- tone.
Adjustable o u tRut to 1 vo lt .
Si l-e HW D : 2 "., x 51>.." x 8'4"
Weicht : I ~ lba,

K R50

pwr . 3!>O w . KII '399 ea. - A-mbled
$499.

Mod. 4220-3 • • • 4 u v. 220 MH a
u..n>o" '0_ 0 .6 db witb 10 db laolatioll
tn>kal : pwr. 3~ w. K it 1279 u. 
A_ ",b,",- $349.

M od . 4440.:1 . . . 4 ~.v. 440 MHz.
inwruon 10 . 0 .6 db witll 10 db I.maU""
10_ 0 .6 db w ith 80 db i.olati_ typ ical :
p wr. 3!>0 w. KIt> '249 N.. - A... mb lrd
'329.

Mod. 30 C...-lt )' KIlO: 2 m lr. t7 !> ~•. ,
2 20 MH~ '6!> ea .. .. 40 MHz 16~ ea. , 6
mU. 11 1l'> ea. Add '1l'> lor A_",blrd Kit.

Aloo .".;)able: 6 "'U.. 4 ~... . Kit $399
- A_mb~ 1-499 , 2m... 4 eav. K it '299
- ",-...bled 1:199."40 MH z TV R<'PO_'
Duploour.

TEN-TEe
11i1r

TRITON IV $699.00

ACCESSORIES,
Model 2<10 One-SiIty c:onv- . $ 97.00
Model Uf Dicital R.dout . 197.00

Don't Make 'Ern Lile 1bey U-I To" mUlIl8 Ham Radio even more fun.

A RGONAUT. MODE L S09
Covers "n Amateur band. 10-80 me,e... ,

9 MHz cry"a. f~,.. . 2.5 kHlbiln<lw.dth . 1.1
shape I/OClew ~ 6150 de p o inu.. P_
. eqU" ed 12 ·1 5 VOC il 150 rnA rece ive.Soo
rnA """ ""''' at ,., ted OUlp U!. eonltruaion
a lu m ,nu m c!'1"ss" . lOp and h ont pan~ .

molded pla.1Ie e nd panels. Cream " on'
panel ....... Inut vinyl lap and lind trim. Si.e;
HWD 4 Y, ' x 13" x 1". Weig h' 6 n,•.

LINEAR AMPLIFIER, MODEL 405
c.o-.H' a lt Amateur bands 10.80 me'''' ' .

50 _ II I outPUt ~r, COn ll l'MJous SIne

NOW AVAILABLE FOR YOU
FULLY ASSEM BLED Be TUN EDI

• UPGRADE YOUR R E P E ATER W ITH AN
RFTECHNOLO GY D UPLE XER .

_ AL L DUPL E XERS AN D CA V IT IES A R E
T EMPE'fJAT UR E COM PENS AT E D WITH
IN VA R fI AND MEET ALL CO MME R
CI A L S A N OAR DS

_ ON L Y TOP Q UALITY MAT E R IALS GO
INTO OUR Pi\ODUCTS .

• BOTH K ITS &r AS SEM BLED D UPLE X
E RS AN D C AV ITIES ARE AVAI1>ABLE
T O YOU AT A SAV INGS TO YO U .

M04. 62_' •• . 6 2 "'U., _ ioa.
1<> . 0 .6 db w illi IIolo.t 100 db tn"_:

ARGONAUT....

.. In,p.ov.. ..... ,,,"'ty . nd ..!tTYI.t ...n" ,... ..110.

.. Ho..oto oi~o "p 10 26 d b.

.. FOf AM Of ssa

.. 8,p-s i ' M>tomab...lly ..., th.. t...,..ei _ .. lr....mittillll:.

.. F f.T . ...pli' p.....~ ,..... prol<'rlion.

.. Ach-..d oolid..tatr .-....;11').

.. S imp'" to inolaLl.
• ....pro. .. i... m un ity 10 "........;.'" ' ront ..... d .......1...... by .... of it. built·in .1"'.... IOf.

.. Pro..d..o m..t ... PO"'''' ~on lrot for Ill. ti"n «JUipnIfll l .

00 "0

o-
-0'- •-.

._-

Model PT·2 i•• w nlinuou. IUIl inC6 · '60

md-'" ~Anop opecifi<:atly dHi~d for
.... witll • I 1br PT·2 coon·
bUoo- the 1. , 01 1 "lI-lno.... PT
wilh ...... ooplUot><o.atod control ~"""tf}'

that l""""i1o it 10 boo . dd«!. to virtua.l!
• ny tn ......;"...- wilh ~o modi' oc.alio...
'1;0 -"- ha", un be wi t .....t oM.

Now You Can Receive The Weak Signals With The ALL NEW

'The new ultra_modem fully lIOlid-frUlte TRITON makl'!ll operating eas>et
and a lot more fun, without the limitations of VIlCUUDl tubes.

For one thinl!", you can change bands with the flick of a switch IlIId no danger
of olf-reeonance damage. And no deteriol'll.tion of performance with aRe.

But that'. not all A IUperla tive 8-poIe i-f filter and. less than 2%
audio distortion, transmitting and. receiving, mUlIl8 it the IIJIOOtheIlt
and d-TJMt IIignal OIl the air.

The TRITON IV specificationB are imP""'O'ble. For ...lectivity, It$ility and

receiver aensitivity. And it has featu res aucll.u fuU CW breek·in, pre
selectable ALe, off-set tuning, separa te AC power supply, 12vec operation,
perfectly shaped CW weve form, built·in SWR bridge and on IlIId on.

For new standanls of SSB and CW communication, write for full det.llila
or talk it over with your TEN-TEe dealer. We'd like to tell you why 1'hey

K R20·A E L ECTR O N IC K EYER character key en. as u~ in tbe KR20-A.
A line instru m e n t lor all-around high peeto r- - Price $15.00
mance electronic k e y ing . Pad d le actuation KR50 ELECTRONI C KEYER
lo rc.e is fa ct o r y a djU.'lt~ for ry th m ic smooth A co mple t ely a u tomat ic electron ic keyer
ke~ ~ng .. Contact a djust ments o n fron t . fu ll y adjust able t o you r o peratin g sty l.. a nd
WeIghting lactor fa ct o.ry set fo r optimum preference. s peed, to uc h a nd weithtinl , the
smoothness and artl<:ulatlo n. Over-ride rat io of t he 1enlth of d its and d a hs to the
"strllic h:t key " conv,eniently located for space between t hem . serr-eoneouec keyer
empha..sU, QRS s~ndml o r tune-up. R e:ed t o transmit )'our thouchts dearly , anicu-
relaY o u t p u t. Side-tone Io;nerator With lately and almost e ffo r t less. The jambie
adJ,.u.ta.bl~ leyel. Self-eompletlnl charaden. (SQueel-e) featUff allows tbe insertion 0 1 diU
PIUI-l.n eeevu board . . F.or II'! VAC, 50·60 a nd dahs with perfect timina.
Hz or 6 ·14 VDC. _FInished In c rea m and An automatic wei&hting syst e m provides
walnut Vinyl . Price a S7.50 increas~d character to SP<!ce ratio at slower

KR~-A ELECTRONIC KEYER spef'eds, decreasinc as t he speed is increased,
. . keepLnI the balance be t w ee n smoothness a t

Similar to KR20-A but WIt hout stde-tone low speeds a n d easy to co py h igher s peed.
OSCIlla t o r or ~C po",:cr supply . Idea l for H igh Ln teUi!:ib ility a nd r y thmic transml.ssio n
portable, mob,i1e o r h xed st at~on. A I real is m a in tain ..d at a ll speeds. automatically .
va lue that WIll g,ve years of t ro u b lrfre e Me m o rie s provided for both di ts and
service. Housed in an attractive case with dabs but either may be defeated by switches
cream fron~, walnut Vlnyl top. For 6-14 o n the rear panel. T bus. t he K R 5 0 may be
vec operation. Pnce $38.50 operated as a lull iambic (squeel-e) keyer ,

KRI-A DELUXE D UA L P ADDLE with a sinc le memory o r as a conventional
type k t'yer. All characten a re self-eomplet-

Padd l.e .......mbly is thllt used in tne K R!>O, inK Price $ 110 0 0
ho used.in an aUl'llctive fo nned a luminum . S PECIF IC AT IONS
ease. Price $35.0 0

Speed Ran!:e: 6·!W w.p.m.
KR2 _A SI N GL E LEVER PADDLE Weight inl Ratio Range : !!IO% to 150% of

F o r keying conventional "TO" o r d iscr..te classical d it le n gt h .

Tufts Rad io Electron ics . 209 Myst ic Avenue _ Medford MA 02155 . (617) 395.[1280

DUPLEXER &
CAVITY
KITS ...

'NOll T" S"()fI(-- /- ~

RF \ TECHNOLOGY



_......----..._..... _..--

RG 8 /U TYPE POLYFOAM
COAXIAL CABLE ASSEM
BLIES 5 8 1-3 0 3 3-ft. with
A STROpla ted PL-259' s on
both e nd.. '5.60
$81-320 2()'flt wi th ASTRo
p4te d PL-259 's o n both e nd$.
111.80
581-850 so-n, with ASTRO
p lated PL-2S9 's on both ends.
'23 .10
5 81-37S 15-tit with ASTRO
p lated P L-259 's o n b o t h ends.
$ 30.30
S81 ·8100 100· ft . wit h
ASTROplate d PL-259 's on
both ends . '38.(>0
RG 58 /U TYPE POL Y F O AM
COAXIAL CABLE A SS EM.
BLiES 581·5812 12-ft. with
A STROpia ted PL-259 '1l o n
b o th en d.. '6.34
MH-5820 e o-n with ASTRO·
plated PL-2 5 9 ' , o n one end
a n d SP A D E L UGS O N
OTHER EN D. '6.30
518-5820 .2 20 - f t . with
ASTROpla ted PL-2S9' , o n
b oth ends. ' 7 .36
581 -58f10 so-re wi th ASTR O
p lated PL-2 S9 ', on both e n d ..
' 1 1.20
$8l-l~87 5 7 5-f1. with AST RO
p4ted P L-259's o n both ends.
'14.00
58 1 ·58100 100 -ft . with
A STROpiated PL-259's on
both e nds. $1 6 .10

83-5SP-385

VG-274

576-105-38$

UG~n4

•:-.:..;;.-

-_......_---../oUIU II ILl.~ _PI . ... t1,.. ..._--_ ... _.. __ .. __.._... _, .._.. _- .....-
"-,.. .._.. ... _-._..._..- ..._.-

UG·2 00

80239

UG.a8

.-••

-~, ...- ' ..-- .., .---- - ir'--

ili
f""q.....nn Bandi (MHzl

Po..". ,. ,;. "'-Rani" 100· 200- ....
Table 1 '" .. m ". soo 1000

STANDARD 5 ", ,, It< ;A 58 5C 50 51
10 ",..tl~ lOA 106 lDC 100 ""ElEMENTS 25 w..ll~ ,;A 158 15( 150 m

(CATALO G 50 ..... ..ll ~ Sot l SOA SOB soc SOD 50'
100 wall s l00H l00A 1008 'OOC 1000 100'NUMB ERS) 150wan s 1<;011 ],OA 1508 zsoc ] ';0 0 250[
SOO wa tl ' 'i{X1H 500A SOOI! sooc 5000 50JE

1000 w,m. HXX)H tooox l (lOOA 1<UIC tocon toooe
1500 wall , 1,tXlH
5000 "',"11< S(XX1H

Table 2 1.ult Cal. No. 1.5 ....11' U l. No.

lOW· eo-eo ....'H' 0"''' eo-eo '\.1 H 1 ceo-,
PO WER

80-95 MH z oeo-r 1lO-9S MHz ceo-a
'IS-US '-'Hz (J9S., 95-1500 MH, 095-2

ELEM ENTS " o-lbOMH, 110-1 t50-150 MH, 1",-,
t so.250 MHz 'I'" 2OO-)()(I MH, 200-,
2CX).JOlJ MH l zoo-, 2s0-450 MH, zso-z
175-450 MHz 27'>· t 400-850 MH, <00-,
425-850 MHz 415·' 8OG-9S0 .""Hz oro,
llIX)..'l50 MH z orol

SERIES !l81- PACKAGED CABLE ASSEMBLIES
All popular I..n gth s are now a vailable in yo u r c h o ice of RG 8 /U or RG
58/U type low toss poly foam dle le<:tri<: cable. Installed PL-259 connec
tors are ASTROpiated - Amphenol'll new non-tarnWtlnl finish -which
h as all the advan t ag..s of precious metal plus more heat, corrosion and
abrasion re sistors that silver ever had! These cable a ssemblies are ideal for
CB , ham radio and other co m m Wl l<:a hon s antenna inst all ations and the y
are ready for immediate \de .

V G-306

U G -2 73

8~77-3U

S0239SH

•

UG -U 5

;r-v ..
::'; f

•

UG_I094

57$-102-3U

BNC(F) TO UHF (M) ADAP
TER 31-02&-385 UG-273
AdAPts any 8 NC p lUI t o any
UHF lack. 12.39
P U SH . O N 83.1SP-38f1
83·5SP-38~ Features An un
threaded, sp rin lY shell to push
fit on female connecto n.
12.27
LI GHT NI N G ARRESTOR
5 75·106·386 Eliminates st a tic
build-up from antenna. Pro
tects YOUr va.lu able e q w p men t
alain ,t lI r;b tninl damaae.
'4.80
BNC PL U G 31-602-31f1 UG
88 Com monly used for eom
m un l c atlons antenna lead
cable .. F or RG 5 5 /U .. R G
58 /U cab le.. a1.59
BNC STRAIGHT ADAPTER
31 ·219·385 UG-914 1 9 f32"
lonl. allowslenlth o f cables t o
b e joined . Matell with 8 N C
plup.. '2.12
BNC PANEL RECEPTACLE
31-603-385 UG-290 Moun U
with 4 futenen In 29/64"
diameter h ole. $1.74

PRI CE

$120
42
3.
50
27

""149

sw
15W
SOW

Make/Model

Read RF Watts Directly.
0 .45-2300 MHz. 1-10,000 watts ± 5%, low Insertion
V5W R- 1.0S.
Unequa ll ed economy and flexibility : Buy o nly the
element {s) coveri ng your present f requency and power
needs, add ext ra ranges later if your requirements
expand .

The indispensable
BIRD model 43
THRULINE'
Wattmeter

BNC BULKHEAD RECEP
TACLE 31-221-38$ UG-1094
Matu with any BN C plult.
Receptae1e c an b e m ounted
Into panels up to 104 " thick.
'1.2 5
BNC ( M ) TO U H F ( F ) ADAP.
TER 309-2900-38$ UG-22$
Adapts any BNC Jack t o any
U H F p lUI. ' 3. 63
DOUBLE MATE ADAPTER
83-877-38$ Both couplinll
rinltS are free turnln.. Con
n ects 2 female c ompon e n ts.
12.72
JACK ADPATER '1.95
$75 _ 1 02 .38$ Adap t s
83-1S P-385 to Motorola type
IlUto antenna lack or pin Jack.
P A N E L RECE PTACLE
83-1R-385 S0239 Mounts
with 4 fastenen in 21 /32"
diameter hole . '1 .1 '1
P A N E L RECE PTAC LE
83-878-385 S0239S H Mounu
In llin&1e 21 / 32" diameter
h o le. Knurled lock nuu pre
vent tumlna. • 1.59
BNC ANGLE ADAPTER
31-609-385 UG·306 Adapts
any BNC plua for rilht ande
use. '4.23
B NC TEE ADAPTER
31-608-385 UG.274 AdAPts 2
BNC plup t o 31-603·385 o r
o ther fem ale BNC type reeep
table. $ 4.56

SER IES 31 - BNC CONNECTORS
Amphenol'll BNC connectors are sma.ll, L1ihtwei.&ht, weatherproof
connecton with bayonet action fo r qwck discon nect applltlcatlons.

Shells, coupllnll rll'lis and m ale contach are accurately machined
from b rass . Spr inllJ,.are made o f bery Ulum copper. All part . In tum
are ASTROplated l.Bl to l ive you connectoR that can take constant
handlinll, h iah temperatures and resist abrasion.

MODEL

"Elements(Table 112-30 MHz
Elements (bble I ) 25·\000 MHz
Elemen ts (Table 2)

8{Jf,80M
8080 QC·N(M )
8085 QC-N 1M)
Minimonitor·

Tufrs Radio Elsctronict - 209 Mystic Avenue _ Med ford MA 02 '55 _ (617) 395.fJ280
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e SELECTIVITY CONTROL
T h is amalin& new b reakthro Ullh in filter d esi ln is t ruly t h .. filter o f
t he future. ~l f'ctivity control o n t he front pa nel pr o vides con trol of
bllndwidth as well as se-lection of uppe r o r lo wer sideband. o r d o uble
sid ..band. Continuou.ly va:riable f rom 30 0 t o 2 700 li z band width.
Shapoo fa c to r is be U,., t h lln 1.7 . with ultimate rejection better t han
130 d B. Selectivity fo r S SB can be se t for maxim u m vo ice fidelity a t
2700 117. band width. prcvtdtna t ransm ission lind reception of aud io
fro m 3 0 0 to 3 0 0 0 Hz . or it can be narro wed d o wn to 2 400, 2100 or
even 1 500 Hz if n"c ..ssa r y to reduce adjacent c ha n ne l Q R M.
Sele ctivity can be na r rowed u aduaUy to as litUe as 30 0 H z for CW
rece p t io n •

This ama zinl ne w breakthroullh in filter desi&n is by B ob
Crawford and Eckert Argo o f Consult ing !':n &ineers. Atlas Radi o is
privileg..d to be first t o o ffer this ' 'pro lllll m m ab le filter " in th .. llI.d io
com m unicat ion field and fo r som etime t o come will be the o n ly
o ne.
e R E CE IV E U INCREM ENTAL TUNING
_ A UDIO FREQUEN CY NOTCH FILTER
e p USH TO T ALK
e VO X O P E R AT IO N
e F ULL BREAK-IN CW OP ERATION
MODEL 350 -X L .... . . ••. . .. .•..•. .•.•. . . . ..• . . . _ .. .'995

e Di GIT A L DIAL READOUT
T he A tlas 350-XL hll.l space p rovid e d for q u ic k install atio n of t h is
p lug-in aecessorv , Pro vid es peectse frequ..nc y re adout within 50 H z.
All L .E .D. Dot Matrix 6 dieit di!<play .
DD6-XL DIGITAL DIAL ..••• •••• .. ..••... ...•.•• ... .'195

_ PL UG _IN AUXILIARY VFO or CRYSTAL OSCILLATOR
Au xiliary V F O is plu ltll..d in t o the space pro~ided o n th.. fr ont pan ..l
of th.. 350-XL . Y ou have a s..con d tuneable VFO with sam e t uninl
r llngei as primuy V FO fo r t unin g to a sepalll.te t ra nsm it o r rece tce
freq ue n c y . LE O s indicate w hich V FO . primary or ....condary . wUl be
used fo r receive a nd transmit.

Or inst ead of the auxil iary VFO a Cry ltal O scill ato r m a y be
p lu&&e d into the front Pllnf'1. Eleve n crystal sockets are a va ila.b le
with a ve rnier con tro l fo r eltact fre q uenc y sett ing.
MODEL 30~ AUXILIAUY VFO •... • • ... • . •. .. . •.......'I~
MODEL 3 11 AUX ILIARY CRYSTAL OSCiLLATOR , , 1 3~

e 3~.P S MATCHING AC SUPPLY
Incl ud es front fac in l speaker llnd p ho ne jac k. P rovides 14 volts
f ilt n e d and re gulat..d D .C. for both low c urrent and hi&h c urre n t
c ircuits o f the 2 5Q-XL. In ternal spac .. provid..d fo r future in stal la
tio n o f accessories such as CW Ke yer. Sp eec h Processor. Phone
Patch, e tc. Op ..rat ..s o n 100-1 30 or 200-260 volts. 5 0.60 H z . .'1 9~

_ S AME PLUG-IN ·AND-GO MOBILE FEA TURE AS OUR
FAMOUS 2 10 x /21 5 "
T he 35Q.X L h as its o wn o p tio nal Mo b ile MOWltinl Bra ck et for
quick. easy plUi-in o r re mo....1 hom yo u r car. All con ne ct io ns are
made automatically .........•..••..........•... .••.•. .'65

e ATLAS 210x /2 15x SS B TRANSC EIVERS
Ou r fa m ous little co m pa ct SS B TrllnsceiwfS remain II. very Im po r-
t an t par t of our product line '679
With no ise b lanke r inslalled .....•........•........... .• 719

CO D !': PRACTICE SET

NY E VIKlNG SQUEEZE KEY
Extra"\ o nJ,., finger- fittin& molded paddles wi th
adiustab le s p ri n& te nsion. adjustable c o n tact
I pac in&. Knif..-edge bearings and e x t ra lar&e .
lold pillted silve. contacts! Nickel plated brass
hard wa re and heavy. die c u t base with
non-skid feet. Base and dust cover b lack
cf1lckle finish ..d . SSK-l - ' 2 3 .45.
SSK-IC P has he a vily c h ro m e-p lated base llnd
dust co~er. List price. '29.9 5 .

Yo u get a sure . smoo th . Speed-X m ode l
3 10 -00 1 transmitt ing ke y , linear circui t c ectuat ce and amplifier. with a
built ·ln 2" sp ....k ..r . a ll m o u nle d o n a heavy d u t y aluminum bllSe w ith
no n -skid fe et. Ope rates o n st a ndard 9V transistor t ype batter y (n ot
includ e d ). List p rice. ' I S .50.
PHONE PATCH Model No . 2 50-46.1 m easun's 6-1 12 " wide . 2-1 14 "
h i&h and 2·7 fS" d.,...p . L ist price. '36.50. Model 25O-46-3.desianl'd fo r
usp with transceivers havin& a built-in speake r. has its o wn b uilt-in 2 " x
6 " 2 watt spea ker . Measures 6-1 (2 " wide . 2-1 14" high a nd 2-7 IS " d ee p.
L ist p rice. $ 4 4 .50.

f«i1 - .. . 1lZl-•
~ _a.,cP~_Ul_

..._••4-31_ _ a'"..._".-31. a .•

4»~" •.,..
- 350 WATTS P.EP . O R CW INPUT
- 10TH ROU GH 160

M ETER COV ERA GE

-. .•

_ A LL SOL ID STAT E
_ SSB TRANSCEIVER

ATLAS 350-XL

__"..:ao_~._ ..
..._" • • f 4lU , MI __ 4 ••

NYE VIKING SPEED ·X KEYS
NYE VIK ING Standard Speed-X ke n feat ure smooth . adjustable
b earinlfs. heavy-du ty si lve r contacts. a nd ar" mount ed on a hea~y

o val d ie cast base wit h black wrinkle finis h . A\IlI. liab le with
stand ard. or Navy kno b . wi t h . or w itho ut swtteh, and with n ick..l
o r brass plated k ey ann and hardware .
PamPfOr YOUI'MU with. Gold.Plated NYE V IKING KEY!
Mo d el No. 11 4 ·31C~4GP hll a ll the sm ooth act ion fea t UlU o f
NY E SPfOed-X keys in a . pecial " pll'sen ta t ion" m odel. AU
hard ware is hea vily &old pla ted and it is mo u nted On o n y x.,\ ike jet
black plastic su b-base. List p rice is .W.OD.

e 10_160 METER S
Full coverage o f all si ll. a mateur ban d s in 500 k H z segmen ts . P rimary
freq uen cy contro l pro vides hillh ly stable opentlon. Also included is
p rovision for lid d ing u p to 1 0 additional 5 0 0 k Hz segm e n ts b ..tw..e n
2 t o 22 MH z b y plugginl in auxi lia ry crys tllis.

IDEAL FOR D ESKTOP OR MOBILE OPERATION
Measurinl jUllt I) in . h iih " 1 2 in . wid e It 12 'h in . deep . and weiJ,hini
o nly 1 3 pound s , lhe Atlas 350-XL o ff ers more fea lu re s. perfor
m an ce lind value than II ny othe r tra n sce iver . r egardle ss of size . on
t he market today!

$399 .00

_ 3 5 0 WATTS
P.E.P. a nd CW in put. En ough p o..'"" to work the wo rld barefoot!

Tempo VHF/ONE

lIIustrat..:i with
optional AC supply,
AUlliliiilry V FO, a nd
Digit a l Dial.

The all ne w AUas 350·XL hll.$ a ll t he e xc itin& new f..ature s you
Wllnt . p ha sup..rior perfonnance and sel..c tivi t y co ntrol never before
possible .

A new precision clo ck which tells time any whe re in the world at a
glance, has been announce d by Yaesu Electronics Corporation . The ti me in
any principal city or t ime zone can be simulta neously coordinated with
local ti me o n a 24 hour basis. After the initial setting, as the clock runs, a
Time Zone Hour Disc adva nces au tomat ically, showing correct time all
over the world without further adjustme nt. The dock is especially
designed to withstand shock and may be hu ng o n a wall or placed o n 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 in ches deep . An
excellent ite m for the business office, ham radio o pera tor. short wave
listener, boat o wne r, and others who want an accurate dependable clock.
Price: $30 .00 Amateur net.

Tu f ts Radio Electron ics e 209 Mystic A venue e Med ford MA 02155 e (6 17) 395-8280
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NCX. I OOO
The only 1000 watt , "sinl l.. p a ckage " t rans ·
ceiver. Heavy dut y design ... re sults of 50
yetln o f d u i,n I..adersh lp in amate ur eq uip·
m ..nt . State o f th e art s~ech processinl .
linear amplifier . po wer s upply, all in o n ..
pack .I" , ~othiIl& e xtra to b .... y . eo .....n a ll
a mateur bands in HF spectrum ... A M, S SB,
CWo Price , $ 1.600 I

SIG N AL-MASTER ANTENNA
Beam A nt..nna .. . Mode l S-402 for 40 me ters
F or a t op DI na} n""<led t o p ush thro ....&b fo r t y
meter QRM , t he "Iosley Si&l'll. l Master S-402
will d o th~ trick! This 100'" rust-proof
2~lement Ma....ty c:onstructed o f r ....u ed
h ea vy _wall al u m inum Is d~silned a n d e n,i 
n ee red t o provide t h .. p ..r formance you need
for both O X hWlt in l a n d reL...inl in a Q R M
fr te rag-chewing session. Beam is fed throUllh
lin k cuuplinl, resulting in an excelle n t m a tch
ove r the entire b and wid th . $267 .50

C LASS lc-36 .. • 10, 15 .. 2 0 Mden
Model C L-36
- 6 Ell'menta
e l O. 1 d b Forward Gain (o....r isot rop ic

source) o n 15 .. 2 0 meters. 11.1 d b on 1 0
m d ..rs.

- 2 0 d b F ront ·to·Ba ck R atio on all ban da.
T he Classi c 36, like the $maller Classic 33.
incorporates both the Mod..y World-FamOU$
Trap-Muter Traps a nd the Mo sley ClassiC
F eed -Sy ste m . Designed to operate on 10 . 1 5
" 20 meters. t his multi -band beam Model
CL-36, e m ploys the h ieh st a nda rds o f q ....ali ty
con struction fOWld in all Mosley products .
The b o o m-to -mast clamplnl assures stab ility
with II time-tes ted arrengem..n t of mast p late,
cast a lu min u m clam pinl b lo cks a nd stain less
st ....1 U-bo lts. The exenetve "Balanced Capaci
t ive Ma t ch inll;" sy st e m hu a feed point
impedance o f 52 o h ms a l resonance. Wind
Load - 2 10.1 Ibs . at 80 MPH . Power Ra tin l
- 2 KW P .E .P. SSB. Rec:omm..nded mast siu
- 2 " 00. Appro". shippinl w.. ieh t - 7 1 Ibs .
via truck. '310.65

40 M E TE R CONVERSION KIT MOD EL TA.
40 K R
Work 4 0 mete" in addi tion to 10 ,1 5 " 20
meters by ....sin' a TA -40KR conversion kit o n
t h e rad iat o r .. lem..n t o f the T A· 3 3 a nd TA-36 .
(B..ams with broad band ca pu.citi ve matchinl
may not be co n ve rt..d!) Convert t he T A-33J r .
with th.. MPK-3 (power co nversio n kit) before
addinl the TA·40KR kit . '92.25

-
t'lt'l t\1f+'I

9 g fl , t\
~ • .

c: eg e •g ee •
...- -

CLASS IC -203 ... 20 Meters
M o d el CL .203
3 Ele m ent'S
-10 .1 d b Forward Gain (ove r illOt r opic

source )
_ 20 d b F ro n t-to _B a ck R at io
Incorporat inl th e Mosley patentErl Cla.ssic
F eed Syste m, th is f ul l size 20 m et er sin ll1e
band beam has I """ to 3 /8 " dia . "swa l ed"
eIements wid.. spaced o n a 2" dia . 24 ' boom.
Ma xim .... m ..Ie men t le Il&t h -3 7 ' 8 111" . T he hi&h
standards in quality constructio n ..stablished
by Mo,",ey in o~r • quarter-century o f manu
facturinl is reflected in this m ono-band .•.
Mod el CL-2 0 3. Boom-to -mast clamping
assure s sl.abllity with a t im..... t ..st O'd arr&D&'"
m ..n t o f mast plate, cast a lum in u m clam ping
blocks a nd sla inl ..ss stee1 U-boIU . The excl ....
slve "Balanced Ca pacitive Matchinll" Syst.. rn
bas II nominil l ff' ed point Im peda nce o f 52
Oh m s at 2 KW P.E.P . SSB. Recom mended
ma st size-2 " 0 .0 . Approx . shi pping wt : 42
Ibs. via truck. $ 2 27.65

NC L-2 000
Linear Amplifier . A f ul l 10 Db p in. 20 wa tts
in 2000 watts o ut. Can b .. drl....n with one
waU~ Co n t inuo U$ duty d~siCn utllizl'S t ....o
8122 c..ramlc telrode o u tp ut t ube s. d esiln..d
fo r both AM a nd S SB o p ..rat ion. The in d ustr y
standard for 12 years . Thousands in ....se a ll
over rhe world. Prlte ' $ 1,.200

CLASS IC-3 3 •.. 10, 15 .. 20 M..te n
Mod..1CL-33
e 3 Elem ents
e l O.l db Forwud Gain (ove r iaotropie

lOurc:e) on all ban ds.
_ 2 0 db F ron t-to ·Ba ck Ra t io on 1 5 .. 2 0

met"".. 1 5 db o n 10 m d ..n .
BR IDGI NG THE GAP •.. The Classic 33.
c:ombines t h e best o f t wo Mosley syste ms.
Incorporat in& Mo$ley Classic F ..ed SYSt em fo r
a "Balanced Capacitive Matchin," syst e m
.... it h a feed point impedanc.. of {l2 o hms at
reson an ce , a nd t h e Famou s Mosley 'r re p 
Master Tra ps for "weath ..r -p ro o f " tra ps with
reson a n t fr..q ....e ncy stability . T his e xtra
sturdy m ul ti-ban d b ea m . Mod el CL ·33. fo r
o p era tion on 10 , 1 5 " 20 meters f..a t ure s
Improved boom to ele me nt clamp ing, skl inless
steel ha rd ware , balanced ra d iatio n a n d a
lo n &er b o om for e""n wider eleme nt spacing.
Powe r Ratinl - 2 KW P .E.P . SS B. R ecom 
m end..d mast $ize - 2 " 0 0. Win d Load - 120
Ibs. a t 8 0 M PH . A pprox. shippin& w..ilht - 4 5
lbs. ' 2 3 2 .50

I!'AI NATIONAL RADIO COMPANY, INC.
'NRCI

T A .33J R. POWER CON V E R S ION KIT
MODEL MP K.3
Owners o f t h .. Mosley Trap-Master TA-33Jr.
ma y obtain h i&h..r pown withou t buyinl a n
entirely new anten na. The a d d ition o f t h e
MPK ·3 (po wer conversion kit ) converts th e
T A-33Jr . In to essentia lly a new a n t enna wi t h
7 50 watts AM/C W a n d 2000 wat ts P .E .P .
SSB. $ 1l2.25

Tu fts Radio Electron ics - 209 M vstic A venue - Med ford MA 02155 _ (617) 395-8280

e M o d el T A-3 3
e 3 Ele m ent.
e ro.r db F o rward G ain (o....r bohopi"

lOurc:e)
e 20 db FTon t-to-Ba" k Ra tio
The Mosley T A-33, 3 .,.,lement b~m provldee
o utsundinl 10, 1 5 an d 20 meter ~rfnr

man.... . E"c:eptionally broadband - &i.....
exeeueae resu lto o ver hill Ham bandwidth.
Inc:orporat ina: Mo sley Famo\1S T rap-Master
traps. Power Ratina: - 2KW P .E.P . SS B. The
TA-33 may al lO M ....se d on 40 meters with
TA-40KR eonwessee. Complete wit h hard
....·are. '206 .50

M ULTI-BA ND BEAM S
TRAP MASTE R 3 3 .. • 10, 15" 20 M..ters
_ Mo d el TA -33Jr.
e 3 E le m en ts
_ 10 .1 db F orward Gain (over Iso t ropic

lOu r"e)
e 20 db F ron t_to _Ha ck R at io
The T A -3 3Jr ... In c or porat es Mo sley T rap·
Master JWlior tra ps. T h is is the low power
b rother o f th .. TA-33. P ower Ra tin l - 1 KW
P .E .P . SSB. ' 11l1.85

TRAP MA STER 3 6 •. . 10, I II " 20 M..te ra
_ M o d el TA-36
_ 6 E lemen u
- Forwa.rd Ga in (o ....r isotropic liO urce ). 10 .1

db o n 1 5 4r. 20 meters , 11 .1 d b o n 10
me ten.

F ron t-to-Bac k Ratio u n a U bands_20 db.
This wide-spaced , si x element eonfllW"ation
e mploys 4 operatin l .. lements o n 10 m ..tn s. 3
o perat in , e1emen ta o n 1 5 meten, a n d 3
operatinl .. lem..n tl o n 20 m eters. Automatic
ba n d switchin, Is accomplished thro\.l&h
Mosley .. "c1 ....i.... ly d~gn..d hi&h Imp..dance
~U ..I r ..sonant " Trap Circuit." The T A-36 is
d ...i&ned for 1000 watts AM /CW o r 2000
watts P .E .P . SSB. Traps are weathe an d dU"t
proof, o ff erin ll heq......n"y stab ili t y u nck-r a ll

wn."" <ond "'ono ""4
MOSLEY AK-60 MAST P LATE ADAPTE R
Mast Pla t e Adapter for a<!aptinl your Mo sle y
1 '!I" m o unt ed beam to fit 2" 00 m ast ,
Complete with anll1e and h ardware . , 11 .15



54.95
21.95
32.95
29.95
21.95
21.95
32.95
13.95
32.95
32.95

21.95
32.95
24.95

A 144-7
A 144-11
A430·11

V H F/UHF BEAMS
ASO-3 $ 32.95
ASO-5 49.95
ASO-6 69.95
ASO·10 99.95
AMA T EU R FM ANTEN NAS
A 1474 $ 19 .95 AFM 44D
A1 47-11 29.95 A R-2
A1 47·20T 54.95 A A -6
A 147·22 84.95 A R-25
A220·7 2 1.95 AR-220
A220-1 1 27.95 AR-450
A449-6 21.95 ARX-2
A449·11 27.95 ARX-2K
AFM 40 59.95 ARX-220
A FM -240 57.95 ARX 450
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.~, ~. ~. ~"-- .- " ~ •-" '" ,, ' I' r- '"Tum-" • ,,- " ".~- " . ... ,. he ".
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Omnidirectional

GAIN

BASE STATION

ANTENNAS

4.5 dB ' - 6 da"

............. .. ...~ ..-
•• ......- .. .......... _ .. pta II.aIld&rol 1>F __0<....-.,.

Worl< f,,11 quietinr onto T"e\lNlera and n lend Ihe
.-..d iu. of )'O<lr dil"ftt ilh th. De'- Rin,..
...,~-

y .... n n up date )"0« ' prnoont AR·2 Rin,.. ....,Ih t ....
limplo llddi hOllll or thia .......... . Itit . The Iti t indud,.,.
Ow phao;nl" Mt. wlt and~ry .w-nt n t.na iolu.
n.e onl)· modillt"tioM>a ~uired ~ f'&I)" 10 maI<e .... 
otita ill I .... lOp -"ion of yo<lr ......n.....

3 . 5. 6 .10 ELIMENTS

C...h CTaft II.. crea ted anothu 1\",1 by makinlr the
""rid' , """"' JX>pular 2 _t". a nt..nn. t ..'i« .. 1'""'1.
Th. n.... Rin,., Ran~r iA d~'e\ovfod from the baA;.,
AR·2 .. it h thl"H half ..·.v... in ph.... . nd • one e;rMh
",.ve m.tchin.. . t ub. Rina<> Ranpr ri VH .n ext mel)·
10.· an rLo or l"Oodi.t ion for belle• • ;J1'aI _·e _It ill
tunable .......r • broad f~""n<")· no".... and p"rl«1.l)"
mal. hed to 52 ohm C'OU.

AAll·'. 137·1&0 MHz. 4 lb&.. 11''"
AAll·220. 2211·22S MHo. 3 lb... 7S··

AAll..SO. OS"'SO MHo . 3 Ibs~ 39-'

6 METER BEAMS

""""_ p<"rIol'1lUl'" h'_ """",,,. filII '_r_.....
E_~_""' I-"," Ioo ... _ """"11_'__ to

~ _ pon k.clo Io.-.rd p.o, .- 1.- to""'" notlO
_ , ," $ ...

_ • ..., .as._lIud .t.--.re 5 / 4"-5 /, ..... _11
_ ..~•••.- f......1..... _ ....~. no. I ..... S .010_
____.13 ,"~Il ..'-.. r-h"" ••~_....

......, 1 5;' · • I lh~ _. AU b""",,- ore _.,. p_
10"- .1....-.. " f ..,olIeo<l 1'1-.....-. .,..
lor . '" I S' ,~ _ ' .... 5 .1..- 2 ~ 10
•__• AII __,_ , _ 1 u.
....b".l _ "&at.....
.........._ .._ "'j_bl.l~ 01--.. kll,....." -.

"""' ""'II· fit". lor d'.- U _ r-d. no.-_ _,.,. 0'1<'" _ ,..ri«l .. ,,. ......-.t_ .....
.Idl......-,.
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BUT DON'T LET T HE SM Ail. SIZE fOOL
YOUI£."" lho"JIh IIHl AU• • 2 10> . nd 2 1 ~, Ira . ..
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LOW PASS FILT E R S FOR TRANSMITTERS
haye fo ur pi sectio ns for s harp cut off below channel 2. and t o
a tten uate transmit te r hanno n ics fallinl in any TV channel and
1m band. 52 o hm, 5 0 -2 3 9 eonnee tOI"l built in,

DRAKE TV·520G-LP
200 wuts to 5 2 M H z. Ideal
for silt m e te rs. F o r o~ration
b el o w lix met el'S . u s e
TV -3 300-LP o r TV-42-L P.
Model No , 1609 Price : $26,60

DRAKE TV·42·LP Model No. 160 5
is s four section filter d esil ned with 43.2 M U " c u t-o ff and
extrem ely hi&h attenuatio n In all TV ch annels for tranJlmitten
o pe rating at 3 0 MIl.. and lower. R ated 100 watts in put . Price :
'1 4 ,60

$299.50

........_... ..- ......
In.....Tl R.

Match ever3lthing from %60 to %0
with the new %60-%0 MAT

NE W, Tho _i..,. T__ do...,.d b.

_Ie ot • • • hHA.... _ . H..., told
... 1My .....-.l.3 k_n _ .
"",II... _ ao....... "on _
ooIKIQI' kw _ . b ol , d __ ..-

.... SO_ _oct ... ' eG-1Om_...
T_ . ,, ' __... S2ft.50.

. C....bo "1,,-'.2 ·30_
• " l.-- _
. e.-ooo ll _ _
• 50-239, $ b..... "" ............
• A_om ..... IU_
o 3000 ..,1. _,,'" 'POO"II
• T..-:I "'-.or
• Co..... '" on.._ 'Mol tIl, y
• 1" W. 5" 11.'" 0 .• W.ight: 51b1.

D R AKE TV·3 300-LP
1000 wat ts m ax. b elo w 3 0
MH z. At t"'nulltion better than
80 dB above 41 MHz. H elps
T V t-r inte rference. &II well All
TV front-end proble m •. Price :
1 26.60 Mode l N o. 1608

Drake TV. aOO-up
Mode l No. 16 0 3
For 300 ohm twin lead
Priee: 110.60

The 80-10 S"31mateher
-,', an .._no "'.... "'" 80 II...,.... '0 ..... '... 11__ sao .. P.E.P.-J"O-_
S2 ""'" tr__ .o., ..-.

DRAKE TVI F ILTERS High Pu s Filten for TV Se U
pro vide m Oll! than 40 d B attenuatio n at 52 MH l lin d lo we r.
Pro tect the T V l e t from ama t e u r transmitten 6 · 160 m e te rs.

$$74.50

" _to "..'...1""..... 01 ......... _ ", _ .. _ 1001I . 1200 __ ....-..
to __'.. bu>'onI '*'" __ ompl.....

Our _ Supo< ....... • • $ _"" __ ...... ..... "'" o.nT....
........... __ to ......_ __ I. •.,..,......- .. "'-"-Tho Su..... Amp lull 2000 n. P.E,P. '''PUt on SSB, _ 1000 _to DC on CWo RTTY
Of SSTv 160·10 lht max ' _ .

Tho Supor Amp it oomPK'. low p,o !,I . , It... oohd o....·p.... ""to.... "'Y'"'i ",• • imum TVI
.....,ld,"'"
Tho -. of ~" .... Ihoo __. .. . -............ duty. MIl.-._ ...""", built

10< 1*1 .
w 61,. ·• • , ndu _ k ho•••_ cooIinI_ '_ ;"' '''
... II ..od _-.... ....__

n.o_.. Ooo>T... _ " ..,..,_ _ty _ .~ _foIht to '-'II TlIoot',

...., .... ctt-oo: O"'T..... ..- ,1..__..,

T... "' _ _ • •.,.... _ _ ~,

E-v .._ .......... _..__

lot _ pott.ct _do So __..III Iho 0...1,_ W·2 DulII in _11I'._.
$99.50
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SUPERAMP
from lJeh/1OIL

Read forward
and reflected
watts at the
sametfme

Ol'ake TV·7{,..HP
Mo del No. 161 0
For 7 5 o h m TV coaxial
cab le , TV t ype
c onnec tors installed
Price : $13.25
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1995
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'"139. 9 S
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259.9S
23~.~S
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139.9$
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I 3 9 ~$

I 59. 9 S
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3 1'1,'1S
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Itl po....." amp. "".d oJ, Inl.d . em,..io n _
(.....-·~'t·SSB/A"

Po .... , Powe,
In pu l OU,pul
3W I SO"'"
lOW 70W
1 W 70W
l OY>' I SO.....
30Y> I SOW
2W 60w
l OW eu.....
lOW 1 20W
lOW 40Y>
1 \\' l OW
30W 50\\'
l OW 50W

2 n" ,. b OO KHz , p...d du pl.. ...
" ·,, . d an d t une d I" '''<lu, n , y ..
22 0 MH , dupleHr. .... Ired and
lu n.d '0 f'< <l ue " c)" . . .. ..
. ac k mo unl d upl.. e, . .
do u Ne .t".. ld ~d dup l..., cahl ••
w,l h PlB 'I co nnect .". (p,. )
..m . a , aho,e wllh Iype N
c"nn~el"" (p l .) .....

acce....... y fi ltet f .., abowe ,ecew" kll .
~iwe. 70 d B adJac.n l c hannel
'eJec lIun .
10 ml' R. fTUn' end \0.7 \1H z o u t
t> mtr R.- f ,ont e nd 10 . 7 \l Hl o ut
2 mit R . ' , on t end ' O. 7 ~I fh o u l
220 ~Uh R f fm nl end 10. 7 \lH I
..... 1 .•
4 n \l Hl Rr (t " M e nd 10.7 \ lIh
~,

10 .7 "' H, U ' module in cluJ• • 2
pol. c. )" >!. 1 fil,.. . . . . .
4SS KH z I F ... , . plu. '- \1 dn..t o.
aud,o and ,",ueld. b.....rd .

10 c1.."n~1 ,"ee l'e ~ I a l d..· k
w/diad~ . ...·"cbing. . .
. 0 eb a nne l ~ m " ded "- /, ,,",·h
and " im me.. . . .. ... •
u.n ¥e,,1U1I I>f ("n, de o'k . 1I.·.d~ d

I,,, 4 32 mullHba nncl ..p~..""n
c. ' " e ' "r~, a led 'ela ' .
10 ....nllcl a Uh >-",a" ....ap,~,
r... 11 \ "1111 p'i... il ~ .
...• ' hoc k m ".<l '~r«.,e, ..n d . impl~ .

pa,n rrum 1." .0. 1. 7.0 1~ ., 1I1 S.60
1<':1 hll . h eld prut/fa m m.bl<. code ,d~n
" l,~ , .. ,I h h u. l ,-i n "'l ..clcll I.il a nd
III um~.. . . . . . . . . .
..u~d and '~"ed. " " . rr ''''''am m~d
.. "ed a nd I<",'ed . p'''tfI". mmed
2.000 , oh m d~ lIam,. m l k~ ...111
I' T.l . .... d .,,11 " " d
, ,," ~ '"Ju~kh de cude. ..
m".II~d ' " , ~p.:al~' . IIIdu d",~

"' lcrface a,,'e"''',~'

2 I" ' " d,·c.>d<t
....m~ -" ".d <l. ,e"~d

~ rule hcl" ..1 ' e, ..o. I' '' ... ".d 6
... el'l ' uned. " I~. \ lI t, h...
...m• • , .1'1,.., ' u ned ,,, ::0 \l it , ".n
...mc a' .h".~ Hone'" I" ~ 3: \1.1, " .11

..me a' abo.e -""ed " ...I.d
Ifall.mille' .Hit~r 4 32 MH .
...m~ .. ab<n·e - ......~d &. I.ned
300 milh"all. 2 mlf 'un.m,ller
""m. a. a_.-,,·ir~d .. ,,".d

~,.quen c)"

4 S· ss MH.
14o- 1t>OMH I
14.Q-I t>O MHI
14Q-It>0 ... Hl
14Q- 16 0MH,
22 O-HOMH l
nO-230M HI
n O-23 0M HI
4 '0· 4 70MH.
42 o-470M H .
420·470MH,
420·470MH l

add ' on, voll .~~ pt<> leCl ,oll .0ya u'
p........ , up I'll.., 15 VDC m n. . 9.9S
12 ' 011 -1'0 ...... , u pp l)" ' .gul.'a, COl d
..,Ih fotd ·back CUrr en I Iimll in g . . R . <l ~

ne .... co m m erc ial dul y 10 a m p ' 2 VI I{·
,<gu laled po.... ,uppl ~' .... /e.'~ .

.. / to ld· hac k e U"~" l l i m l1 i n g ."d
"vcrvolla~. p,olenion ... . 23 <l.'l5

PS3A Ki,

.'S30 12Wrr

o .v 1',

l"fl ".1.

n l2 KII

nn KII

• \I4 S$ KII .
"S2 KII

U'I O. HKII

Mode l
8lB ) /I SO
BlC 10 f7 0
e t.c 2f7 0
BlC 10 / I SO
BlC 30/ ISO
BLD 2 /1>0
at.n 10ft>0
BlD 10 / 1 20
II ll:: 10140
BlF 2/40
IIl~ 10 1110
Bl. 10/110

R'- 28k,1
R~ SOkli

R t l440 kll .
R t H Oo k ll .

OT HER PR O DU CTS BY VH F E r--; GI ~ HRI:'liG

~·[ lJ K "

R x n .•

IHH 2 Ku .

Ul M2 ,,"
!>l'3 " "

IlI-'l .... 144

I )PlA n O

IlP lA4 31
nsc.u
IlSC· N ..

TX H OB .... rr
T XH H I Ki• .
TX 4 n ll ....rr
T XISO ku
I X 1S0 W fT

\ III
{ III
'II{' I

l SI \lo ll
I S . w rr

liB " 11
IlH .... 1l .
tlll 4 4 wn
HU 20" /T
tll432 .... /1

,J

-

T he Sy nt hesizer 1I is a two meter freq ue n cy syn the
sizer . Frequency is adjusta b le in 5 k Hz steps from
140 .00 MHz to 149 .995 MH z with it s d igital r ea d o u t
t hwnb w h e el swi t ch in g . Transmit o ffsets a re d igit al ly
p ro grammed o n a d io de matrix, and can range from
10 k H z t o 10 MH z . No additio n a l com p o n en ts are
n e ...e ssary !
Kit $ 169 .95 Wired a nd t ested$ 2 39.9 5

--

SYS T IIES IZE RS

RE CEIV ER S

TRA :"S 'tIT1 ER S

w,\ lKI E-L \l I\J ES
-,

"

POWE R SU I'J' L1 l::S

•OJ
POWE R ,\ :\IP LI FI ERS

....
R EI' EAT E RS

S'l.9S
74.9 S

7~.~ S

•H,~S

3~.~5

S~.9S

2 ~. 9 S

1 ~.'~ 5

29.9S

4b 5,~S

6~ S.95

1t>9.~5

239.9S
2 _ ~0

2.S 0

39.9 S
4 ~.9 S

3~.9S

4 ~ ."S
1 7 9 . ~ S

15 9.'1S

2 S4.~S

19. 9 5
39. 9 S

S 'S.~ S

69S. 9 5
6 9S.'15
7 4~.~5

57S.00

1. 1 .' 9 0-

tran.mm• • e>cne , . I '.-a ll. t> mt.. .
um. U .boH _ ,,· .... d " le" e d
lran,mlll., e >cite. - I wa ' l - 2 'nt"
...m. a. a_. -"·,,.d " t...ed..
Uanom,lle, e , <lIe ' - \ wa ll - 2 20
\l l ll .

Z mtr oy" lh"'il. ' . ' fl n,mitt o ff... ..
pr o 'fl mm &ble f,o m 100 KHI _ IO "'Hl .
( .... n off... .. wilh o pt ional
adap,.n' •••••••.•.• .
...me &, abo' e- wind " IUled
!-I. n /cap o ff... , optional .
" \lH r op,iona't..ipln ••. .

1 11 B \I ll , ~" .~~~,.~. ,,1\11 1
" ..I~ 10,7 \lH , ~'nUI fil. ~,

,~m~ ~. ,",,' ' _", ..,<I & "" " d
)0·"0 \lH , ''' ' '" 12 1',,1, 10 .'
\lH ' ,-f}>!" f ,ll., .
>4m,., . ....".• -" ". <1 & ,.", ,1
I -ll. I ~o '1H, "". " /: I'ul.
10.1 \ Ut , • • , 1 f,ll " _
••m." .1> - " ". <1 & ,.....,,,J
11 0- :40 \lH t " ". "' I: I',>l.
10.' \1111 "" ,ul h ll •• _
u rn••• • 1>". , -.. It, d & ,,,,..J
4)1 \lIt , r,'., "' 11 1', >1. '0.1
\ IH , , 1 filt« .
...no~ I><"~-,,..~d &. l .....t~d

2 m lf pow., . " ' 1 kll I .. ,n _Bw
..... 1 "',Ih ••~ id ,'U~ ·i . ch inC.
ca k. con n. flor , .
...m••, abo.-e - ... ir.d &. le d
2 m or po...·...mp - I O"'· ,n- 40...
o u . - , . la Y ' '''' lIc h,n , .
um. U ah"". - .....ed &. .e. led .
I> m u po" . , amp. 1" . ,n oH,,' o u •.
I... c.... . con n. "a.. " ''''lI ch ,n,
Um. I' aI.ow. ..... i.e d &. , e. l . d .
2 m Or p""".' amp _ , ,, in _ 1S"
o u l _ l. ... ca... . conn .Ctor> and

:~I~~~JA i4i,i S· k-i l·b-u ~ 25...:
qmi l• • 10 PA 144 / 1S for HO MH z
po....., amp -lIm,I., .o PA,44 / 1S
ucepl 10... and 4 32 M H I
, 01\- in _ 14 0w 01•• _ 2 mIl amp
lOw in _ I 40... ou , -2 mtlamp .

15 a",p · 11 , ,,1, ' egu lat.d po ....e••up
pl ~ .... Icu •. "/fold·hoc k c urre n I h m i' ,
109 an d o ' . ..·ollllge p,al. ,- , io n. 79.95
,ame a' .haw~- .... i,e d & lest. d ~4 .9 S

2S amp - I ' " ,11 , eg ul aled po .....up·
pl y wl,-a.e . .. /fold-haok cutren , limit ·
'n , and ''' P . . . . . . . . . '29.95
,ame .. al" " . -wited & le"ed 1 4 ~. ~ 5

. . me a ' PS 2S{· .... i'h met... . . '4~.~5

..me a' . h<>l,. ~ ..".d& le 'led 16~.~S
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Co m 1'1... I> m it ~ M I'.nle~iv • • kil .
20w ou, . 10 c ha llnd lean .. itll cale
(1e ... mike an d cr y,ul , ) . .. . . . 2 4~ . ':I5

...me a, a bowe . bu . 2 mlf &. I Sw ou ' 21 9.9 S

..m a bow~ .. eel" for 21 0 MH z 2 19 .9S

...m abowe .. ce pl 10 wall and
&32MH, .
tr an lee i~ ., U anl~ .
' fln",. i¥er ca an d acccuori• • • •

r ~p.. l.. _ 6 mel•• .
'~ p.a l.. - 6 m. I i, ed & ' e"ed
te p.a le , - 2 m I' - I S -Cl>mplele
U. .. cr y, u l, ) . 46 S.9S
,e p'. le , _ 220 M111_ 1Sw _ c a n, pie Ie
(I~.. Cf~'lab) . ..... 46 S . ~5

r~ peu.. - I Owa ll - 4 12 MH z
(le.. c,~..al.) .•
. epe UCf - I S wal ' - 2 m lf .
'ep" le, - I S "'a l . - 220 MH , .
' . p.. I.. - I O....1l -432 ~IH ,.

6 mn d,"e Ipa,·e d dupl..e' .

-

Z m n . Zw . 4 Clla nn... . ha nd " "'d •• c. iw••
with c , y" al, for 141>. 52 ..m pl. , 1 29, ':IS
batle.y pac k. 12 VOC. y, a m p .. 29.9S
....t~t1 cll a•••• for ,boY" .. . . S_95
2 m it • ..."h Mal. 8 S\" conn.ct.... 5.9S

ens'neer'ns
THE WORLD'S ~OST CO~PlETE UNE Of VHF·F!d KITS AN D EOlIIPMENT

PS15 CWl1
PSlS C Kil .

...... U 01H kll

S YN II k ll .

S Y N lI Wrr
!-IO -I Kil ..
TO- I K.l ..

ItXHot· .... rr
IIx.n~· K,t .

MX412C .... 'T
T )( SO . .
TXSO wrr . •
T X IU B Ki• .
T X I•• B ..... fT
TXHOB K,r •

PAI44 1lS ki • .
PA 220 / 1S Ku
PA4 32 / 10 k"

PAII0 /1 0\\' {T
PA 11 0 /30 Wn

10 \ SOl' .... 11
ItX I.4 \, ""

.0c: IHl" .... iT
10 0 2<"- "II .

PAUO I H wtt.
PA.Ol0H K, I .

PA4 01 0H .... /T.
I'A SO/lS k l1

I'A SO/ lS WfT
P.... '44 / I S k it

I'S 2 S(.: W f1 .
t 'S ' ~ M K i t .

PSlSMW /T .

ItP I So kil o
It PBO ...
It PT I4 4 KI,

1t1'T2 , 0 KII

ItPT4 l2 k il

IIPTI44Wrr
ItpT1 20Wrr
II.I'T 4 3 2 Wrr
IWl .... 50 ..

T MX SO Kil .

PS IS(.: k i l .

IlXIM .

N X1IIC 'A/T
I(lBOl- 1<; "

TM X 14 4 KII
TItX no KI'
TRX&32 Kil

TR C·I •••
TR C· 2 .•.

HT 144 8 KII

!'IICA D .•.•.m
ItUl>t>c,ou<k

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II



I

I

-._ _""p....."- --""' __.-
""O'R!T'

PNu: UflfJO

_ _ 0<.• , . , ,__. _

........ ...._ ...._ _ ...-..,._c........

< -.__..__..... ,,-
_ Dool ,_.__• """"'"

",or.-.,· ,"O. '"' ' ._.....
_' un oo

Hold it! T• •••, ,, " " " .,,, ".~
t wo low ""'" t wins. lCOM'S n...... "",,""bl~ IC.W 2 and IC .5lI2 put;1 w;l h;n
)'Ou. reach "'·~rev you a re. \'ou an take it wllh)'Ou to th~ hill top. I~
hlll"hways, 01" ttM, ach . Th ..... po:>nabl.. ",'a lla P~Pon 1_ ~..... or ... '

tt ..Uo. DX~ n...ICO.\l quality .nd n~ll..n' ...,.., ..... ch....etch.hao ofth••
..... mak~ bulky con ............ and low boInd hlP' un""""",,ry for J"tl1nll
.t.arte<l In 5."'s.VHF. Y"", Just add you . linear amp. if you " ',. h. conn"'" 10
th~ entenn.. , a nd DX ! W,t h the 202 you may 18 1k throulI"h OSCAR VI and
VII ' ~;v~n tr.. n,,·e ive ..-il l> a a rtu p" ,,~·.. ;v; n ll" cun'- l· rt~r' The IC-502• • ,m ;·
la rl y. rna k... u"" of .i~ m.·U". in way. thai yuu wuul d h. , 'e . Iway. lik t'd but
could ne"~r h.ve 1><-(01"<' , In fact, there.re !lO m.any thi np 10 try. il·. li ke
0l'l'nl nll' a ....w band

Ta ke bold olSlnll'k Si~ Band. T. ke hold of_ neil.......nl. T.ke t_,

IIIICOMI

Price : $299.00

THE NEW IC O M 4 ME G , MU LTI ·MOOE , 2 M ET ER R AO IO - IC

' "IC O M in t roduce. the f irst of a greal new Wave o f amaleur rad io s,
with naw styling , n ew versatili ty , new integration of fun c tions.
you·... never b ef o re ' e id aye. on e redia l ikethe'C ·2 1 1, but you 'll
recognize what you ' ... got w hen you f in 1 tu m the single·knob
frequen cy co n trOl on th is compact new madill. The IC·2 1 1 i. fully
syn the.ilK! in 10 0 Hl or 5 k Hz steps, wi th dua l tra c king, oPtice lt y
c o u p led VF Os d isp leyed by .even ·segm e n t L E O readouts, providin g
a n y apht . T h e IC -211 rol ls through 4 megahertz as easily as a
b reaker thrOUgh t he surf . W ith i ll u nique IC O M developed LS I
.ynth esizer, t h e IC·2 1 1 is n o w the best "do e ....rything .. radio for 2
met e rs, wi t h F M, US B, LS 8 a nd CW opera t ion . $749.00

IC-245 T.ans.cai"""
The V FO Revolut ion go.. m o b i le wi t h m e u niq ue, I CO M d ev.loped
LS I syn thesizer wi th 4 diliit LE D readout. The IC ·2 4 5 o ff ers the
m ost f or mobil e o n the m arket . T h e easy t o usa tunin ll knob moves
accu rately ever 50 detent steps and ass ur.s e xcellen t cont rol as
...ilv 8' u_r ing the \/'IIhie la . With itl optional adapte r , t he tC·245
p un you Inl0 811 mode o pe ratio n on 1 2 V DC power w it h a compact
dltVl-<nOunlecl fransc:"lve• • In F M . lhe sVnthn;zer c o m m and fre·
quency is displayed in 5 kHz Steps from 146 to 148 MHz, and w ith
Ihe side bend adapter tha . tep ra te drops to 1 0 0 H.r f rom 144 to
146 M Hl. F or maximum repeatar f le x ib il ity , t he transmi t a nd
recei ve f req ue ncies a'e in de p enden lly p.ogr a m m able o n a n y Separa 
t io n . The IC -245 e ven c o m es equ ipped wi th a m u ltip le p in Mol e x
con nactor fa. remota con l rol. The IC -24 5 is a product o f the
revolu tion in V FO design , from ill new .tyle fro nt p anel . 10 in
axcelle nt m echan ic. l r igid it y a nd Large Scale In te!Jl'e l K! Cir c u itr y.
Your tC·245 will give you t he most fo r mobila. $499 .00

v..... _ ICOM hrlp" _ "HI' eM... 01 aU """.01 dl........ CfYM_ Thor _
1C2 2S .. 1........ _ w<priWng ,..,110 _ n>ItV 10k_ a nd low •• ,M 1e_22A.
ncepI'he'lI Is 100all,o ny5t..1 blCHpe""" Z_I:~IIll• • Solid ...10.~
enabIH _ to P"OV"iOm 23 chan...1s 01 your choiocc ..!thou! ",al'ling. Now 1M
rCOM perfonn.."". you '..., demanded come. with 11M(_nle"". you'..., ....n.rd.
"';,h you. IW... IC_2Za .

Tu fts Radio Electronics _ Z09 Mystic A venue _ Med fo rd M A OZ155 _ (611) 395-8Z80

Now 8'5 Crystal Clear



•1000 HI . 2S'llo 10 """

'_It ,._.. 1oOI'''V .
Bu_ 2V& or ""." _ '
1·' .2·114·· .2·1/T·

, 11> .. ' 0'.
$12000

2 MH• • no "H 1__.._ , .'.
2 _._4MH• . 4 ..H. ... MHo .
• "H._l1 "H. , l' _._32 "H• •
32 ..H...... "HI. !ill MH. _110 "H• .
110 ..H. _nO"H.

, ~

h. oneo-_

...
S........... W....II'
P, i",

PrO'IC' your 100::e'_ 0.- C",,_,er t,om o-'Olld. 0.- pro·
w:le l ' '''' all""""h'''' 01 low ~eveI RF Sognals from~
g&r'I".'orS. preioMPl,loe~. '" oon_ Ier, Seven .oc . ..
""' .Ict>es prowle ,nter, to.JalIOIl from 1 dB '0 61 d8 or, l-cla
Sl\lClS s...Id1es ..e mar 'ed ,n dB . 1-2-3-5· 10-20·20. Sum oJ
lOCh"I"" ....." ches (IN pos, uo nlll"'''' .llenu"' ,,,,, W,lh aU
..... ,ld'Iel ,n OUT DOSlllOn . ,here 's NO •.--I,on 10'lS
AIl8llUl' or ,nSlalls ,n 00. ,,311 ,..... ""og UHF COfInec'o'S

UTILE DIPPER

WIDE RANGE ATIENUATOR

model 331A _~~.............."
".minOl dip ......._

Porlable RF si llQle gene<alo<. s;gnal man'lo<. 0< absorpI,on
w..........,.r,L,ghtwe.g.hl 11 pound . 6 ounces ....th all ro,I,!.
ballery -powered un,t is idea l for he ld use in lesl ,ng
!rans"",,,",, s. lun ing anlennas , etc. C.n also be uoed 10
measu,e capac, ty. induct...-.::e. corcu<1 O. and otl>er faClOlS
Ind lSPerlsaoble for e~ per,memeu. 'I is easily lhe most_ ...t,"" ,n$!rument ,n Ihe shop. Co nl lnuouSOO..." age from
2 MHllO 2:J:l MHl ,n sewn ranges
Un,1 COfISlS!S 01 a I'an" ..or"e<t RF d,p osoneroe and
100000microam pere meIer circu i\. Meter CIIC"'1 uses a
s'ngle-IH.n.,SI'" DC amplilier W,III • POIM1l romeler ,n tee
om,ner c orcv,1 10 COfItrOI meter wn"l,y,ly A J.ix>sltion
$lode swill:'" conneclS lhe menr c"cu,1 10 lhe osc,l lIlor for
d,p IS. 10 a d~ for abSOr Ploon __'er

PIil~ -..remenlS. '" prOVIdeS _'0 modulohOll 01 lhe
RF soenal.
FfIQ'*"<;)' d.. I\iIS • cal,bral"" ..ference _, tor 0 ....,

b¥>dwodt ll ..........'_TS_ Eaoct> COOl P\llS ' IS """n f,---.cv
d.aol ''''''0·' no oonlusoon ",,' 11 m"llo(Ile ..... . ,"9J Of ......11.
I\ord ,'o..-:! SOIIe>.- lhe "",'er ot ,he d ..l

OC to:lOO MH•

L""~"' .3""230MHI

O- l S. O-!ilI. 0-:100 . 0-1!I0 0

10-2111 11.._ ....... _ 1

4 ·:114- • r • 10-111",,-
$21SDO

1_ ...... OC " '.m"'_W._"","_.....__ ...... -

"" -
,_ c. <t_

•••
Sl'I .w.....-

H'Ih Pow.._1000 WATT RATING-O;I Cooled

modIl XMA du....... load ..on...",• .
Our most popyli< con-c.~I!OIl ""'I , Hand les lull .""," ur
power . Moo",r 'a"91S ,/ld".f(j ua lly ca hbrated_ Can be palll'l
mounted.
.~icnion l

_ modI l 31' dummy ........n ......' _

T09 of t'" l ino-1600 WATT RATING-Qil Coo""
au' h ighest POW'" ccrromanco un ,1. Rat ed to 1'j()() w.t lS
inpUI (ontermrtt8llll _ Met l!< ,an~ .re ind lv,d ually
ca libraled tor highesll<:CUraCy.

• •peeifico'ion.

BARKER & WILLIAMSON, INC.

OC Ie :100 MItI

l _ . _ • .3, • • 230_.250_.__
e-e.0-60. 0- 121 . 0-250

~~.-. r. r,---
••
I~ .. . w_-

• JPlcif,co' iom FHq...... II..... OC 10 300 MH. • 'f'l'Cif'COllons

,........."- DC 10 300 MH. VSWR L_ ,,,"" 1.], 1 ,. 230 MH. _. C._',V ' 10 _ It

VSWR L_ II..." , _J '1 UI no MH. _.11- '000 w.n, CW 'mwm;n..." VSW" ' .3,1 m•• ,mum . DC to US MH.

"".... II..... '1>00 _n, ,m..m,"""' . W...... I...II' · ........ ,..........- !iOoh....
m.. 'mum ....' ~""' .w"",,,'...h' " ....... .Ioc<u.acy 1 dBldB . DC to , OMHZ

.......mum hoo, ,...." . W..I..-.. ",_ 0-'0. 0 _100. 0-300. 0 _ 1000 0 ,' d8ldB · O.S d B. DCI. 160 MH .
eo....Kto. $O-2:J11 .......-...... _ 1 I_c.,,_or $O-2:J11 (......-"'...... _lOcI l 0 .1 . '''8 ' 1.0 " '. DC to 22!i MH.,... 01-:11," • t ·· .10 ·' /T· ... , -:11,- .,.·.10·'1'·· •• ' ,1/T' • 2 ·1/T· • 2 ·11'"

1It_ .. w..... ,,- Sho. .- ,,- _.- . -1f2 .....

"- -- "- '17,DO ..- ..~
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f_yR...-,-'-W..._.R_
c.w_ ...

E-.omv H'gh Powo' lcNd_1SOO WATT RATING_
0,1 Cool""
_ I 38' dummy load

FO! hogll PQIN<!< wher> all yOu.-:l 's the load .

model 333
dummy load
wattmeter
F...ori" LlRhlWiligh, Pon.bl. -2f>O WATT RA TlNG
Air CooI..t

Idea l field se'v'ce un il fo< mob,", 2-way rildio-CS. mar.ne.
bus,nes , band . Besl fo' O RP amaleur u.... ca. Wllh lero 10
5 waU, full ocale low power ran9" .
• _eificoliom



• Continuous Coverage
10 kHz to 30 MHz

• Digital Synthesizer
Frequency Control

• Frequency Displayed
t0 100 Hz

• AU Solid State
• A·m, Ssb, Cw, RTTY, Isb
• Series Balanced Gate

Noise Blanker
• Front End Protection
• Optional Features Avallabla

on Special Order

Drake SPR-4 - $629.00

Drake DSR-2 - $2950.00

'DOO'
~;: ::...: ::::,.,

Drake FS-4
Digital Synthesizer .:$250.00

• Programmable to meet specific
requirements: SWL, Amateur,
Laboratory, Broadcast, Marine Radio,
etc.

• Direct frequency dIaling : 1 50-500 kHz
plus any 23 500 kHz ranges, 0.5 to 30

MH'
• FET c ircuitry, all solid state

• Linear dial, 1 kHz readout

• Band-widths for cw, ssb, e-rn with
built-in LC filter

• Crystals supplied for LW, seven SW,
and bc bands

• Notch filter

• Built-In spe a ke r

The new solid stale O,ake I'S-4 Synthesize, opens the
door to a new world of conlinuous-tuning sho,t wave!
Combines synthesized gene,al coverage f1exib;liIy with
the selectivily. slabili ty. f,equeney readout and rehabi!
ily of the O,ake R-4C or SPR-4 Rece;vers,
• Im_eea with . 1I R·. _i... ree.._aend T·a~ _ ir._
milt..a: (R·•• II...... II·.B, R-8C. SPf'I·., T.., T..x. T..X8 ana
T·.Xq. without modifiestion. • MHZ re~ i.... on 1'5--•. wit~

kHI I_out leken !rom ree....' di.l, • Complele gen.,al
eo_eg._no r.nge erya1.O~ to bUY·' T·o4!T·.X ........ tr.nsmit·
I... tranaceive on ..,y " $-<I Ir""ueney. wll..-> u""" witn A..
~'" ree';.",... Readoul I kHI wi lli Or.k. PTa,

Pr ice: $250.00

oeek Type Model No. 7075
• Typ.: Heavy Duty C",amie Oeek
Top • C.bl., Fou' 1'001, 3
Condueto,. One Shiekj • Output
l . ... ' Minu. !)4 dB (0 d8 _ I
.oll/microb.,) • F,lOqu.ncy II.
,on.., 80-7000 Hz • SWIh;hl"lll'
Mapl. 10 .,t~ '" pystHo-t.'k or
VOX . Price: $ 39.00

Hanet-Held Type Model No 7072
• Trpe, Ce...mie. he"'; held. C. bIe:
11" Retr.cted, 5' €I"'."""", PvC 3
Cord, 1 an,..""", COIl Cord. Cu. :
Cyeol.e • Fl n l a~ : G,ey • Output
L• • e1: Minu. 65 dB (0 dB • I '0111
mierotlarl • FrlOqu. ncy IIupon..,
300·3000 HI • SwItehlng: Mepll 10
"Ih... pusn·to-Ielk 0' VOX

Price: $ 19.00

Wired for u... w,lh Or.... trensmilt.r. end I,.nse"'''' ' , lor
.lth... puOIHO-1.01. or VOX, T'/P. 01 op"'.,ion is determined by
Ihe VOX eonl'o! H1ti"ll ollhe uensmitter

DRAKE MICROPHONES

Accessories

Drake T-4XC
SOlid State Linear permeability-tuned VFO with 1
kHz dial divisions. Gear driven dual circulardials.
High mechanical, electrical and temperature
stabi lity.

Covers ham bands with crystals furnished.
Covers all 01 80, 40, 20 and 15 meters. and 28.5
29.0 MHz of 10 meters,

Covers 160 meters with acceasorycrystal. Four
500 kHz ranges in addition to the ham bands plus
one fixed-frequency range can be switch
selected from the Iront panel.

Two s-core crystal lattice filters lor sideband
selection.

'r-eoscetvee with the R-4. R·4A. R-4B, R-4C and
SPR-4 Receivers. Switch on the T-4XC selects
f requency control by receiver or transmitter PTa
or independently. Illuminated diel shows which
PTa is in use,

Usb, Isb, a-m and cw on en bands.
Controlled-carrier modulation lor a-m is com'

patible with ssb linear amplifiers.
Automatic transmi t-receive SWitching. Sepa

rate VOX time-delay adjustments for phone and
cwo VOX gain is independent of microphone gain.

Choice of VOX or pn. VOX can be disabled by
Iront panel switch.

Adjustable pi network output.
Transmitting agc prevents flat-topping,
Meter reads relative output or plate current

with switch on load control.
Buill-in cw sidetone.
Spotting lunction for easy zero-beating.
Easily adaptable to g'rrv, either fsk or afsk.
Compact size; rugged construction. Scratch

resistant epoxy paint finish.

Price: $599.00

Drake R-4C

Power Supplies

Drake MS·4

Tufts Radio Electronics . 209 Mystic Avenue • Medford MA 02155 . (617) 395-8280

Solid State Linear permeabili ty-tuned VFO with 1
kHz dial di~isions_ Gear driven dual circular dials.
High mechanical, el~lricaland temperature sta
bility.

covers ham bands with crystals furnished.
COYlHS all 01 80, 40, 20 and 15 meters, and 28.5
29.0 MHz 0110 meters.

Coyers 160 meters with accessory crystal. In
addition to the ham bands, tunes any fifteen 500
kHz ranges between 1.5 and 30 MHz. 5.0 to 6.0
MHz not recommended. Can be used for MARS,
Wwv. ce. Marine and Shortwave broadcasts.

Superior selectivity: 2.4 kHz e-ccte filter pro
vided in sse positions. 8.0 kHz, 6 pole selectivity
for a-m. Optional a-cere filters of .25, .5, 1.5 and
6.0 kHz bandwidths available.

Tunable notch filter attenuates ca rriers within
passband.

Smooth and precise passband tuning.
nensceive capability: may be used to trans

celve with the T-4X. T-4XB or T-4XG Transmitters.
Illuminated dial shows which PTa is in use.

Usb. reo. a-m and cw on all bands.
Agc w ith fast attack and two release times lor

ssb and a-m or rest release for break-in cw. Agc
also may be switched off.

New high efficiency accessory noise blanker
that operates in ail modes, __

Crystal lattice titter in first i-f prevents cross
modulation and desensitization due to strong ad
jacent channel signals.

Excellent overload and intermodulation char
acteristics,

25 kHz Calibrator permits working closer to
band edges and segments.

Scratch resistant epoxy paint finish.
Price: $599.00

PowerSuppll.. for T-4. T-4X, T-4XB or T-4XC (The AC·4
Can be housed in an MS·4 speaker cabinet).

Model No. 1501 Drake AC-4 $120.00
Model No. 1505 Drake DC-4 $ 135.00

Drake MS-4 Melching Speeker lor use wifh R·4. R-4A.
R·4B and R·4C Receivers. (Has space to house AC·3
and AC·4 Po....er Supplies) Price: $24 .95

-C - LINE AMATEUR EQUIPMENT I~ I:BJ,-COMMUNICATIONS RECEIVERS-
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For 10 , 15, and 20 Met.,.!
New Hy -Gain Mo del 12 AVO

,,,

• ALC ctrc u tt to prevent overload ing
.16 0 thru 10 meters .
· 10 0 0 walts DC input on CW, RTTV or

SSTV Continuous Duty
• VarIable forced air cool ing system
• selt·conta ined eontinuous duty oower supply
• Two E IMAC 8875 external anOde ceram ici

melal tr iodes oper;tting in grounded grid
• Covers MARS freQuene ies with out m od ificlltiOnS
• 50 ohm input and output impedance
• BUilt -In RF wattmeler
• 117V o r 234V AC 50-60 h~
• Th ird o rd e r d istort ion down a t least 30 db
• Frequency range:

l.aMH~ (1.8-2.513.5MH~( 3 . 4 -4 . 6~
7MH~ (6.0-9.0) 4MHz (11.0-16.0
21MHz 06.0-22.0W28MH-l (28.0- O.O)

• 40 watts dr ive for 1 K DC in p u t
• RaCk mounting kit availal;lle09" raCk )
• Sl~e : 5 l1>" H x 14 " W '" 14" 0 Wt . 4 7 Ibs .

TROUBLE FREE

$799.50

POSITIVE TOUCH IIE YSOe'RESS)e MOalLE e HAJtOHElO
OUIt MOUNT e NO POnEO 'ARTS (SERVICE ABLE)
MIL sPEC. COMPO NUts • 1110 RF I e SElf CONTAINED
ITAL CONTROttEO . LEVE L AOJUSUaLE fROM f RONT

~-.-...._._-_ ...--- - --- '"._ _~.. ._----------_" - - .. '_.a ".".
--- ... - __ - ..._0.. - __. -

-< -_._ - - _ .. .. _ - ... -.. ...__.____ _ _ H_'-'_._-_..-_.. --... .,-_...._-_ ..---_.__._- -------_.._----_..._--_..---_.-.. , . "'- "'. _....."'H _ _~_ ......_~__.. " -_.... ..,. -_..Pf'.,
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.. ""1"
ROOF MOUNTING KIT- Model 14RMQ provides rugged support for Model 14AvarwB.
Order No. 184 Price: $24.95

Completely self-supporting , the Model 12AVQ features Hy-Q traps . .. l Z" double
grip mast bracket.. .taper sw aged seamless aluminum construction with full ci r
cumference compression clamps at tubing join ts, It delivers ou tstanding low angle
radiation. SWR is 2:1 or less on all bands . O verall height is 13 '6". Shipping weight
7.2Ibs. P rice : 547.00 Order No. 384

n.e :Iol odd I~" \"Q WB. .... ... ,mproud.~r to th.....·orld fa mous :Iolod<>I 14A\"Q . ' ~ a ~Ihuppon,nl{,

au tomatic ba nd ' ''''l tch onl{ v..rt,cal thai d.. I0 .' ,,", onlno-d,r""",ona l ""rformann'on 40 throul{h 10 .....1.."'
Th.-.-.e Il<'pa ral.. Hy ·Q traps f..llturonll" llll'&\' d ,a .....tt'r COlis that d<'" ..lop an """"p1 ,ona ll ~' fa v<>rabl.. l.C
reuo and a '-ny h 'l{h Q. pro"ld<' pt'ak pt'rforma nn' by ..ffect l\,.. ly ,solatinl{ ""'-"' ion~ of tht- anlt'nna ...
that II tru.. I I ~ ...·a".. r.....nann' ,,,u on a ll band~ OuI"land i ngl~·I....., anl{l.. rad iat ion pal!<:"m m..k....
DX and <>I. h..r Ionl{ h..ul conlact y SU p<"nor m""han lCa l f.... lu "'" 'ndud<' oohd alumonum hou.onl{
for t ra po u.inl{ a or d,..lo:ctr'c CIIP'K"Wr .....avy gaug.. lap<"r .",a t:ed ...a ml..-..s alum,num radla!<lr . full
ci rcum f..re nce romp~lOn damps.t lub,nll jo,nUl lhat are ......iSlanl to cor...... lOn and ...·..ar and. I t '
dou ble-grIp ma~1 braek",- Ih.t onou," m• .,mum r,gid' ly ",h"lher roof-top or ground mounlrd Th..
!olod<>l I~A \"Q WB .1"" <kh ,'''rs ...""II..nt p"rfonna nn' on !lO mel<'rs using Hy.Ga ,n !o1,od..l l.e.1IOQ
I.oadinlt Coi l. {)<,· ..ra ll ....,l{ht 's I tl f....l . Shl pp, ng w..it:hl 9.211>0. eMUrpa AAed ponabilily oulsUnd
in lt for p"'rmanent ,nslall.I'o"" Prior: 567.00 Orde r No . 38 5

TlPICAll4AYQ,lWa YSWR CURVES

DenTron Rad iO hi!l5 paeked aU the
features a linear ampUl ler should
have In t o the ir new MLA·2500.
Any Ham who workS It ca n lell you
the MLA-2500 really was buill to
make amUeur r.d lo mo.e fun .

lJehltOrL MLA·2500

New , im prowd s uccessor to the world 's m ost popular orert iea l!
Hy -Gain Model 14 AVO/WB fo r 40·10 Meters .
_ Wide band performance with one .11in~ (optimum settings for l op performiJnce f ..nishedl
• New Hy.Q Tra ps _ New 12 " Double -Gr ip Mast Bracket . Ta J)t:r Swagged Seemless

Alu minum Constr uet ion

I I
- --- ---

• • ., •• •• •• •• ., • • • • •

Hy-Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 1810
The most portable hii h pelforma nee dipole eveL..
~ Mod. l 18TP i. unq""" ,onobly 'h. """" f...lprnof hl~h I"'rformonce ponablo
doublet an"'nno . y."'m ........ d. "" ..,..... It hoo prov.n ,nvo'uobl. m provi<!m,
..lioh l. rommunl" o' ;un. in vi",1 mil".ry 011<1 <um",.",iol·o ppl"'ohon. 'hm".b ·
ou' the worl<! Two ... 'nl.........1....... , "o hhr.t«l ,n ",,'.ro, .. ,.nd fmm . ;,""
. ido ur t~ msm hcu..n. up '" • ""al d,"",~ of 132 r....' f"r 3,~ me Ol""r." ""
~ n. length. of polyprop)'I.." , '"I'" ."""h,'<I '" ' '''h , . ". ""rm;.. ;n. .. II . " ..n
to pul• •. ,...... h",ldin... ... hOI,,", ,•••• ,l. bl. f.....- f"rmm~ • oj""bl.t Ontenna . y."'m,
l nt<gratod in th~ h i~b i m~ ...~.;,,~ i• • r"'-l"'''''~ to le""th ""ove..i" n ab. ,.,
"" lib........ to m<t<r m""."r. m.n" on th. ' 0"'" ' m.k.. ,n...lIo"on rool ~l'O.>f. F...... with
~2 ohm """• . 0.11.." o" ..tand ,", ~rf.orm.n« ... p',,,,,bl. or ~rmon<nt in. ", lIat;on
M....." ... 11l>.51'\>2 i""hPo "'''o<to<! w,.. 4 l 11>0
Ofde, role, 228 P,""" _,~

'jlipo'eommunicatlons

~ r ,oo--t
.375

Tufu Radio Electronics - 209 Mllstit: Alft'nue _ Med ford MA 02155 _ (617) 395..fJ280
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Order No. 386 Priee: $97 .00

CO~STRUCTION . , . of extra-heavy
du ty tapE'~ s wa ged ...amlellll a lumi
n um tu bing with fu ll cifnlmf......nce ,
eo r roSlo n re s is t .nt com p r..s s ion
d a mps a l s lot ted tubin g joints ... is 110

rugged a nd rigid thal, a lthough the
anlenn. ill 25' in height, it can be
moun ted without guy wi...... using a
12H double grip mut bracket, with .~

recf!68ed coall oonneoct<'r.

WIDE BAND V E RT ICA L
f or 80 - 10 Met ers
Hy-G a in ' s 18 AVT/WB

Take lhe w,de band. omni-d,l"<'ctional performallC'-'
or Hy·Ga on'. fa mou. 14AVQIWB. add 80 meter
capability pluo .....t r. ·he.vy duty construct ion-and
you h.v~ Ih.. unnvalled new 18AVT/WB In oth..r
wor,ls, you h"v.. quito> an .nt~nna

Tho .._, lOy ~. 10• .-. "" ..,. . ""' ..n' _,".a' ••lonna U,,, <on "
, " 10 . " ' th," '" ." ",. o.tJ"ot t or ,....
, " 0' on 'h ok·h,n, ..... ,"" ,.. ".0 .,' h 'I o/,m ,h " , .
n ,04,.,,,, "••1' ."", ,,", fl. ,w .....1,.."...., eon",,,,,,",,"
......" •••'.on,,,,, ,.Om,. ".\1",., "\' ",., ,,, ,n"."'"on.d",,'
, .. ' '''" moot ."..n ,n", ,.. ,ro.," I, ... I ~ ••• ",.bI. lo ~ ,~ k,w.c
....n" "" H" h', ......... , 'M .. ....., ,"V ,'o n bo OU"'" , , lo

, n. ,,,.11 "n"," '"~ n .nd " " " ' . ' ....m"'Rl r., ..'. d ""p,n,"'PO ""po ,.",. ,t>.
On>o, N. 19J • •n•. I II 00

• Automatic switching. 6v.. band capability is ac
complished through th.. use of three beefed-up
Hy·Q tra pt! (fea turing la rge diameter roils that
develcp an e XC'l'ptiona lly fa vorable LJC ratiol.

• Top loading roil.
• ACf088·the-band ~rformancewith j us t one fur

nished sett ing for each band (10 through 40 J.

• True If.. wave I'HOnance on all bands.

• SWRof2:1 or It'llli l t bend edgee .
• Rad ia t ion plIttt'rn has en outstandi n gly 10'"

angle whether roof top or ground mounted.

The Versatila Mode l l a V lor 80 thru 10 Meters

ALL NEW
3-BAND.
2 ELEMENT
HY-QUAD
.-.. .. .....__ .
. ~_. -_ ...."..._ -
' .. " ' __ 11. (;__ _-.0·_ '.......-..~ ... """ -, .- ..---"-'..-_ _,_.. ..... ..,_po h

--. _..-n.. __ ......... ,... _ .....__••__-- ---11. <- ' _ • • _ ...... _ ...-... •
.... ""' _ .-. ,.~__. • '._. k ·..... ' ...-, _-- _ _ _--• • • ...- __ J '...-l _
_ .. _ __ 1 11. _ _ _, _

, -.._, , ' " ._- -----_..11 - _ , _ .__ ...__,_..- _ _ , , ....- .._- ..._ _ .,.4 ,_ ,_ _ ""_ J..... ..... ..,- --_ __._-.
_ , ..- .. : ..- _ .. , .__._ t __ ...... ...
- ,.. - _ __ . _ ..._ _ ' D'
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NEW

••

c po·sss Code O$cHl~' o'
....... lO... _ ... _ .... __....... OI<IT_ "'_... _ ........... e- __ 1O _

• $0<><1 <" 10 c _ <:o<IOr " " n 1"""1'1 oJ _ ""
"".......... _ • Sol' con~__, _
_ . _ con""". •,um,.....,. ca<M.... • II v
.......... • T""_"1 U 5. conlt""',,"" " VSOO
_OC"",", . 2_3" 6 , ]" " " '''''_
T~._. Opt_ r.'-lI'apro " '" . ' go;

•

MFJ -4 0T O RP T••nsmin••
w.... ,... w ........ .." I> 5 " . " . on OD ...,.. cw
• " G '" n.n; • " . ' ehe. 50 onm ,.,.. • Cluun
""'0"' .. ,," ,,, .. ". ' mGn,e co",;n, • "" " "
urn",,'''' "un""'" p'<>1"'0CI UQO,nll b.."""""
• $",''''' sooec" 3 <....,.'. '" v_O '""'" • ' 2
VOC . 2-3" 6 . )-" . , . ,"" ......
"f J -OOV , Co«-oonoon V.O ~, ~

"'J .' 2OC OC Au9u'aled _ Su""'.
, .m,,_'2VDC W!iI!i

NEW

$49 95

I
•

SUPER LOGAR ITHMIC
SPEECH PROCESSOR

Up to 400% More RF Power is yours with thi s plug-in
unit . Simply plug t he MFJ Super Logarithm ic Speech
Processor between your microphone and t ransmitter and
your voice is sudden ly transformed from a whisper to a
Dynamic Output.

Your siglal is full of punch with power to slice throu!fl
QRM and you go from bare ly readable to "solid copy OM."

III FJ· 11101D ...n'....... Tune.____ .. __ 1\1....... -_ ........- _ -
... ,,"' , . .. __ - 200 .
II. _ OUt....r .
" So1wI """"0" '" cuo-.., ,n yOu' "" _ .
~·3 ' • • )-, , 1 . 1 ""'_ •~ .....
" 'II" ,m_ ... ,n'"""'""ll"'ll '''(lU' and
"", ,,,,,, • 5O-Z3lI _ .... _ _ 'OIl " un......
~ ,"" ''''00 , n'll" -''''monee_12 _,,"'" ,_,""uc,'" u_ ,_ 110<"" ''''''''' __

need for feed ing power and loudspeaker connections t o the set .
This is a rugged bracket and connecto r system ... it 'll take a

beating. T here is a hole on each side o f the 16 gauge steel plate for a
padlock in case you want t o leave the rig for short periods in its
bracket . They'll have to rip out t M dash to get it ... and it won't be
the f irst time for that .

With two of t hese brac ke ts you can br ing the mobile r ig into
t he house and use it in seconds. On trips you can ta ke an AC supply
for the rig and use it in your ho tel room . Price : $29.95

MFJ · l 030Bll R..c.i . .. , P,esel . ct" .
CIH~' COP. _ ~",,",,,,bl••;g.,." II",,_H'
.;g"" , '0 ~ " 5"' ....;.. ,.
• "' DO" ' ''On 20 d8 'e" _ .. Qo' ,n • _.t.
,noy' ."" "'JOQu' ,yn'n; co''''o," pI" " ...."' '''''"'
goon ."" Rf sooec" "" . ,,, "on,he. '"'' ,.,.""",...,._ .'0...... on<l _ ' '''''II" _ _

• 0uUI eo'. UOS ' [1 '''' _ <I , '''''''lI ..0....
,,""""ng _",_ • CGmO '. • .._ • ~
t",.._ '''' '0 ,,"u :Ill ..'" • (l V bU" .....
• ~-, e • )-~ '8 • !J-II , '6 ,""....

.,
•/

DESIGNED FOR COMMERCIAL USE UP TO 1000 MHZ.

I
•

~s'·~X • . Samo U ~$P-~' bu' ,
-" " '" 2·"1 ' J,-~ " " !J-9 "6 """" r _T8<
...." ",,, ~nco->l""" 1 ",n " '" ,oc'
""' ' .- tOO¥!, 'u""""" ••.,,,,,

• E,e'''"'' c'«""'" pp,...... Oil un... n,,'"
""..... " ..."' eol«l '''' _ ,, '.... -.-".
'IC-U'''''' C"'OS 1(;" ", ' " ,' .,'" ""'''''' . " G
d"oc' con"""""n noo '. • lau II 'olt
bOn..... • M,~. .._ "",,,' '''' '"'" _ '''Q ' G
WoN'I • 5.,'c" <loecll '00 50 25 I(H , '" on
• 2·3 ' 16 • J,- , to • • •""....

P,o. ",". "'ono, _;so ""'...... ...... '00. 50, '"
~ "H. _II 'n'O VHF'"O;on

CMos-eou e l""lfonic lI.ye.
5 ' .' . 0' ,,,. . .. h "on ~ • •• CURT's.-_~

".....~. '.
• Ilu,,,·,n ".... • 001 "-""'" • ~

"Gn • .," .",..n.' ..,...... k. . • a 'Gso_ . _ <>no "'" _ ... . __
....- '<>no._", con'''''• • 11" " .... '_ """"
"'" . .... '''Q • 3Dl .01.. mo' " . fOO'"''''''
.~ ",,, '''' ' .. ..E on 0 " $1!lf:TO..f on
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$49 95

$29 95•_.,... .
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CWF·21 11 S"IM< CW Fill..
., ....... _ o-_ _~-.. . -"'."'''' -. -..._ ~__ and_ .. _-_._ ..._.._-
• _,_ BW ttl. " (I 'ttl H, • l!O o8_n
<>no <><_ ''''''' ....... ,_ 0' 7'.0 ." I()O' 110 . "
9W • ""''''"'" _ ,~ d8 • 9 v ')'''100')
. 2-3 '" • )."•• ~ .. • CW' -2PC, " ,_ PC
lI<>On:I $' I !iI!i • CW' ·2PC~ ' , ' PC ",*d " ~go;

lSl'.~X :lO Gt>........,,,, ,_ I(; IoQ ....., and 3
.,,'.. ""... 0' " c_ ........ R' _ .... 0 V
","'.., 3 c:on<I...""" ' . """"" ....' I()O' ;n....'
and -'put 2-3'" • )., .. . . _

SBF ·2 Bll SSB Fill• •
0.. .....'_1' Im_.. _ ."II"y_
• Op,,,n,,•• ' 0'" . u O,o '0 ' ."Yc••,0. " . 00.,,,.,,...._ ,,,,, ..... "'g" p"e.... O R", "'SS ,
..."e OlU...... _ k_"" _so, 110 and 110 HI
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<><>e"""" • $"OO"bl. b ' " d ..."'" 'C .c"••
_oo 1,,,.. . u.s (l _ ".".., • 2-3" 6 •
J,-, ," ,, " '~

400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

The TUFTS SAVE·YQUR ·RA DIO bracket can saw you a
bundle ... an d a lot o f hassle . Why IIIIOrry about rig r ipoff? The
TU FTS SYR bracket mounts qu ickly and easIly in your car and
makes it possible to snap your rig out of its bracket when you park
and put it out o f sight.

The connector system has a special coaxial cable connector
which will provide you with a lossless connec t io n r ight up to 1000
MHzI No lossl In addi tion to t he quick coax connector there are
also four cower and accessory connections which are made
a utomatical ly when t he rig is 51 id into it s bracket . .. just what you

rutn Radi o ElectroniC! - 209 Mystic A venue _ Med for d MA 02155 _ {6 1'} 395-8280

SAVE
YOUR



1320 Grand Avenue , San Marcos, California 92069, (714) 744·0700

WESTCOM ENGINEERING
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WACO.......""DUCTS. INC.

~
Box7307

~~ Waco, Texas 76710
817/776-4444

FOR VHF RECEI VERS

iVANGVARD LABS
196-23 Jamaica Ave.,
Hollis, New York 11423 Vl

ANY FREQU ENCY .0005%
IMMEDIATE DELI VERY

SOUNDS INCR ED IBLE , OOESN·T
In Yel th is is the eq uiva lent of all
YOU pa y 'lllh en you Olde' ou, fre

quency \ynl hesiler which dupli
cat es c,ystal freq ....ncoes fo r use
from 140 180 MHz in 5 kHl ,tep,.
u"ng the crY'la l formula Fc ~ Fs
· 10 .7 div ided by 3 lalher form u las
are al,o avarlab le). The'e a re BODO
sejXI rale frequen c ies ,ns tan t ly selec
ta ble trom a d,g lt,,1 Ihumb'lllheel
d ial and all of t hem are 10 t imes
more aCCuf.le t h.n Ihe standard
_005% cry,la l, yo u·oe been buying
Why p.y $5_00 0' mOre and wail
w""k, tor delive,y eve ry t ime you
"eed a new frequ ency Vllhen you
c." haoe all you'll eve r need in ou,
synthe,iler wh ich sell, for a mere
$179.95_O rde, by p hone and we' ll
ded uct t he price of t he p hone ca ll
a nd Ship yo ur orde, COD in 0""
d.y. Cal l us a t 212-458-2720
Man dl y t hro ugh Friday. 9 AM to 5
PM, For more det~ i ls and pha!o of
our Wnt he, ile r see the January
1977 Illue of 73 Maga lr ne ,

CRYSTALS

Z%(ea.

I ~-- I
lOUR NEW BANDPASS- I
I REJECT DUPLEXERS WITH I
I OU R EXCLUSIVE I
I SpSr CIRCUIT* I
I ... provides superior perfor- I
I mance, especially at close I
I frequency spacing. I
I

Models available for all Ham I
bands . Special price for

I Amateur Repeater Clubs I
CALL OR WAITE FOR DETAILS:

$72.95
$62.95
$77.95
$94.95

$129.95
$139,95

PRICENOM
CURRENT
13.8 VDC,,

5
6

11
11

" •METER
'l lf 'i:R "" "'" 'NO

W£SJ[om
tun mUla, lUI.

INPUT NOM
POWER OUTPUT
(wan.) (w.ttI)

2M 3X30 1-4 30
2M 3X30l* 1-4 30
2M 10X40 2- 12 40
2M 15X5OL' 5-15 50
2M 15X80 5-15 80
2M 15X80l" 5- 15 80

NOTES: ·Unear ; AM, CW, FM, SSB, RnY
size: 4 1/8 X 5 1/2 X 2 5/8

lOCM >ca1spec~icat'on " a nd data subjec1 to c hange woltlOJt nOlice

MODEl.
NO.

Dealership inquiries are invited;
available through your local dealer or write:

• An add-on unit , no internal connections or adjustments required
10 associated equipment . Standard Amplifier Models operate FM.
Linear Models operate all modes: SSB, FM, AM, ATTY, CW,
etc.• "Microstrfp'' design provides high stability and optimum per
formance over wide bandwidth • Factory adjusted, no tuning
required. • Mobile mounting bracket included. AF sensing
T/R switching, adjustable drop out delay. Remote keying
capability • Thermally coupled biasing • Reverse Voltage pro
tected and fused • Conservatively rated with oversized heat
sink • Red LED indicators for monitoring DC and RF • VSWR
protected • Ninety day material and workmanship warranty

the new 2 meter VHF
amplifier from Westcom.
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T8-t MICROMINIATURE ENCODER·DECODER
o AvaUable in all ElA standard tones 610Hz·203.5Hz
o Microminiature in size, 125x2.0x.65"'high
o Hi-pass tone rejection filter on board
o Powered by 6·16vdc, unregulated, at 3-9ma.
o Decode sensitivity better than lOmvRMS. bandwidth, ±2 Hz max.. limited
o Lowdistortion adjustable sinewave output
o Frequency accuracy; ±25Hz, frequency

stability ±J Hz
o Encodes continuously and sim ultaneousJy

during decode, independent of mike
ha ng-up

o Totally im mune to RF

\Vjred and tested. complete with
K·J element

$59.95
K-l field replaceable. plug-in. frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIAUSTS
P.O. BOX 153

BREA, CALIFORNIA 92621
(714) 998-3021

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

C38

STANDARD 12 TONE FREQUENCIES ARE CRYSTAL CONTROLLED
BUILT-IN MIKE PROVIDES ULTRA CLARITY$ 3 9 95 ""'
FITS MOST TELEPHONE-TYPE HANDSETS A.."'~~~~IS

CAUFOR-'i\A

A UTO-PATCH USERS
INSTANTLY CONVERTS MOST TELEPHONE-TYPE HANDSETS
TO AUTO-PATCH OPERATION
HI-FIDEUTY CONDENSER TYPE MIKE REPLACES
OLD FASHIONED CARBON MICROPHONE

CONTROL STATION S
TONE FREQUENCIES ARE 6 TIMES MORE ACCURATE
THAN REQUIRED. OPERATES ON 6 to 24 VDC. CAN BE
USED WITH MOST ROTARY DIAL PHONES FOR REPEATER
CONTROL (Check with your loca l phone co.I

TOUCHTONE
NEWMICROPHONE

To Order: Send niUIlt', addreq, ci ty , lIla t@,zipto: C & B RAO 10 & ELECTRON ICS
Enc101M': Cash, Cheek Or P(lflal Money Order only. P.O. BOX 7028
Include $1.50 (Of' Shipping & H411dling or UBe yoW'
BankAmericard or MalJ~r Cha!'Jle by filling in the proper boll"" BU RB ANK CA 91510

~ BAN KAMERICARD CJ CARD NUMBER IL"'"",i'RCH";;;;;;;:-r======= = IMASTER CHARGE 0 .

I I MASTER CHARGE I I
EXPIRATION DATE _--====== INTERBAN K NUMBER '::- _

"TOUCHTONE"' I S T HE REGJSn:Kt:1J TItADEMARK m "AT" T

...... """"--_.-•

BAnlllER1CAllO

CaJ1 1-800-555-1212 for Toll Free Numbe r
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SUPER VAlUEI
• ICS Sock.l ee!
• Push b utton Switches on Ma in P C Board

• OPl' n chassis 10f EitSV A_mbly

• Delulte Mell i Cab ,.... '
• Co mple te S tep·by-step Ins1ruction 80 Diag rams

.. .3 in. 7 .Seg. LED R eado uh

NEW!
A $i4.95

Meter Calibrator!

BALUN
I)?
Elf. InsulatorCenter

GREENE

The G REI-;N E
cen ler inn,la ·
lor BALUN i.
withou t q ue._
t i on fhe w ry
f/,...st w,l l o n
the ma rhl'l
/Q d oy . We
d o n " make our
unit octter 
w,' rna"' ,- it Ihe
IJ I, ST. 'I' ll f:
IJ /GGf;ST
SIGNAl••

Ki v.. yoU all t his? Or
f)f'S'jln p atent

Pr ic e $16.00 ppd USA ap p lied fo r
G,..,ene Insulator , 44 Minist ... ial Br lUl c h

8..d ford. New H ampshir.. 0 31 02
603-47 2-30 3 3 09

Guaranteed .

U " e s a nyon e .. I...
e"..n ""me close?

Ro t" d 5 Kw
p ..p . Rati o onp
to o w'. liard ·
war.. S IL V E R
PLATED. AIR
wound coil . . .
N O ' e rrife to
oo fura t e al 200
W(lt Is . .. very
atron,l .. wale ..
tiRht . . Bro·
cllure S .A.S.E.

Build if
yourself
and save!

.11__ IUN.... "" .". W7aall. a ....

........ M........, K"er , • IU l>f1 _ on.
..,sdla _.a ".-oIKt'" .. ..."ie
_ ••_ wi'" dol a 11 "'_ _ • ' TO.
~Ia ..."'"'_ "" _1....mot_
_ ."'" com ell orO'. ,,, Apr,l '1'
"AM ttAO'O M.AGAI"~E. T'" M . 11' n• • l
_-.. 01_..., ·.1"" U ...... DlV. I n ...._"'Moot ;nslntd_. ~ctor...I._O( I'e5.
a""'I.........I....

s.fMlUO tor.1I ci.c.. ilbolof1k ~.I "'.n.... lo

HFB ENTERPRISES
P.O. Box 647. Herndon, Virginia 22070
"DEALER INQUIRIES INVITEO"H18

A quality volt-oh m ca li bra tor a t a b.eak 
th.ough p .ice ! Why p ut o ff c ali bra t ion o f
y o ur VOM. VT VM. or C1 ig ital multim e t e<7

Here', what y ou get :
_ Check DC volt s at 0.100 V, 1.000 V ,

and 10.000 V
_ Up to 0.02% accuracy on volts

- Oleck ohms at l00fL 1k, 10k. rooe.
and 1 meg.

_ Up to 0.1 % accu racy on ohms
Battery pow ered. uses 2-9 V batteries
(not incl uded )
Uses hyb rid IC precision reference

O nly $34-.95 each. Pleas.- ad d $1.50
p ("ta l:~ . C A l"{'side nts add $2 .10 ta:<.

Gary McClellan and Co. Box 2085
G,O

1001 W.lmp..zial Hwy .
L a Habra CA 9063 1

Programmable Contest Keyer

"120
channels
with
15 kHz
Splil
Option

FC'6H
2$0 MHz KIT

$129.95

>

••

ilTTl

Sh,p VIP 60 , on........ i ll( .) I I $l'.i.0ll . " h pI",

51.00 potl'"1 ""~ sh'PP'"I· Inti••• _ I~ I.H, 0111'0110( .)
. t 5100 m h, "" CO,O:, . 'LEm.
III,nOli ' ,.>Itl. 'h oOd I 'l. ..lecI l.,

Add $2.50 S hipp inlVHand li"'i Each
California R e$idenu Add 6% SaIM Tax

,~"..""..".

FREQUENCY COUNTER

Perfeet for CBe.". h~m" hObbyists.
teennici~ns. Hi Z In pu t. SOMVsenliiliv_
lty . F.equ,mey 10 Hz to over 30 MhZ.
(FC-6) anCl 100 Hz to over 250 Mhz.
(FC-6H). Crystal tlmebne. 5 ppm .

FCC-8
8 DIGIT

. ' 250 MHz KIT

D Cl>«l '" """'"' 000.. lot t

DCn.,.. m,W',o, ~.. kA~O'G '

Size l OW l< 3 l /2H l< 90

HI Z Input. Sensitivity SO millivotts at
250 Mhz. RnClout Hz.• Khz., 0' Mhz.
Re,olution I HZ. to 10 Mhz. a n Cl 10 Hz
above C.ystal time bue - 5 ppm.

stee 7W x 3H l< 80

VISA

lS kHz Option
Insta ll the VIP-60 switch in p lace ct the o r ig in a l 22
chon nel swi tch in y our 1C-22S ond you 'll hove the
56 p re-pr ogrammed frequencies listed plus any
f our add itional frequencies you wish to program
f or yourself . Add 15 kH l spli ts with spl i t o p tio n.

fast, simple ond cleon conversion
Lt.. moluu 0 fine tronscelver even beffer

"~alley Instrument Products
P,0. BOX 3 39 · BARTlETT , ILLINOIS bOI 03 (3 12) 7 4 1-B620

HOW, I f "
.. 0 ...: .... T O.. ......... '"

V OU"
"' .. .. .. C' TO... .

s89:~,

Ple86e A llow 3 to 5 Weeks for Delitlery

15311 S. Broadway. Gardena. Catifornil90248 (2131532·8809

F CM ·'
• OI GIT

... 250 MHz KIT

e
•

..
• •

'I 'I 'I 'I

_._---_.
2 IN 1 DMM·COUNTER

Me'er: A uto p o larity and o verrange ,ndio
eere•. 11 Meg. Ohm input impedance.
F o u r overlap ping ranges on AC- DC volts
and c urre nt t o lK V and 1 AMP and l ive
ranges on ohms to 1 Meg, Ohm . 500%
Oyer' 8n g . capabIlity . ell cept current ,
Accuracy : 11 %.11 count DC, ;:' .5%.;tl
caul" AC and Ohms. Counte. : Same as
fCC -B .

CAPACITANCE COUNTER

' .. '-t ' ..... 14h_...
, ... ' 011'-.4 • lilte--,

IU."
ilIUI ,,<~ 1~.12 IU.11 IU."
I~" I~,n UU1 IU.lI IU.'1
l~." l ~tlI ,~" 141.11 IU.11
1~.10 1~.O 1~.JI U/.1. IU.II
I~.U UUI 1~.J4 1'1.11 IU.1l
UU 5 I"~ I~,JI 1I1.1lI lU.'"
I",n 1" 51 141.00 141.ll 1./.11
l~, ll 1~.1D 14 / .01 UI.35 IU.tc1
1~.l1 UU) IU.ll5 141.n IU.U
I~,ll 140/;./5 lU." l4l511 I4I.K
140/;.11 14o/;.n Ul .ll 14/.51 141."

LIN CORP.

S ize 7W " 3H " 80
:'% ;:1 count Iz t pfd . below 100 pfd .l
f our .."nges f,om PICO la."'s 10 Ieveral
Ihouund m;cfot;",.h. Featu res crystal
IIm__ refe.ence fo r st;>bili ty . Auto
C:Vc;!'"9.

", -
Slol.

Size lOW .. 3 112H" 90

Lt.. Valley In$lrumenl Products
, .. P,O. Box 339, Borl lell.lL bOl 0 3

N.... C,II

----------------------------
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BARGAIN

E1.

ELECTRAVALUE INDUSTRIAL
BOX 454

Cedar Knolls, NJ 07927
(20 1) 267-1117

Brand new, made by CDC lor
microprocessor termina ls. 110VAC
in, regulated and adjustable DC
outputs. Overvcrteqe protected +5,
-12. Power status signal. Fan.
Sche matic. Origi nal li st $600+.
From stock , UPS paid, custom foam
box, guaranteed.

$50.00

+ 5V @ 7A - 12V @ 2A
+12V @2.5A +180 V @ 150 rna
+30V @ 200ma (unrBJulated)
-6.2V @ 25ma (no adj. pot)

• 52 ohms
• SPOT, DPDT

• Power 1 KW

• All Brass
Construction

• Teflon
Insulated

• Captivated
Internal
Contacts

• Available in
UHF, BNC,N,
F. all s eries

-

Model SW-5000

Ii
.

1000 ..., sll'lOlllJ -.
• ,.IIIS UHf
I . IU,",,..;". .-- ,\, Ii

• •

Patent Pending

Mail Orders Accepted - Add 75¢ for Postage

TEE/AX PRESENTS;

$3995

Distributor Inquiries
Invi ted

TEE/AX. INC.
5701 N.W. 31st AVENUE

FT . LAUDERDALE,
FLORIDA 33309

THE FIRST

COAX TOGGLE SWITCH

(the outside looks nice)
BUT

IT'S WHAT'S INSIDE THAT COUNTS

Armchair Copy

DAVIS FREQUENCY COUNTER
• 500 MHz . ±.0002% ACCURACY

• UNBEATABLY LOW COST
500 MHz Kit $249.95 500 MHZ Fac tory Assemb led $349.95
KIts include all parts. drilled and Sh ipping Charge $2.00
prated PC boards. cabinet. switches. Instruction and Calibrating Manual. $3.00
hardware and a comp lete instruction (refundable with purchase)
manual WIth ceneretrnc mst rucuons.

Factory assembled units are lested and
All parts are guaranteed for 90 days. ca librated to specilications, and are
Fact ory service avail able for $25. guaranteed lor 1 year.

DAVIS ELECTRONICS
Dept. F, 636 She ridan Drive, Tonawanda, New Y ork 14150

e'_ .. (716) 874-5848 =10...- _

Barlow XCR·30
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Shortwave Listening
Ou r ON LY occupation is
sup plyi ng everyt hing you
need to tu ne the mediumwave
a nd shortwave ba nds-and
iden tify what you hear. O ur
NE\V mi ni-cata lo g detail s
Barlow Wadley, Drake and
Yaesu receivers, WOR LD
R.AD IO TV HAND BOO K, logs ,
rec e iving antennas & tu ners ,
cali brators, FM or TV guides .
AM pattern maps, QSL
albums , ITU publica t io ns,
RTTY displays , CONF IDEN
TIAL fREQUENCY LIST,
cloc ks and all SW L books .

GILFER ASSOCIATES, INC
P.O . Box 239, Park Ridge, NJ 07656

TH ' Points
Fo. COftvenltftCe

Indu. ' ..... a ....ily
Glus Epo., PC a_rd•

High SltIblllly 10 MHI
TCXO I 2ppm ( •.0002"J'0)
Plug-In Modu...

,
.lui_Ii<; o.c_ PoInl P1-.; . ....nl /

S......... lnpullor >SG MHz

R~ul"e-d 5 von Power Supply

Incktsr Gr.oe
Tran Gua,anlHd
lor lila 01 !he

,...t - - - - - --
Buill_in P rncaIott...... ----------

Fuil l -Oigi l R..doul
l a.ge .3" L.E.O: S



R15

Regency H R·21 2
Ray<>ncy HR ·26
R_ " t y HR -312
Rege ncy HR 2 MS
S.B.E.
Sonar 1802 -3 -4 . 3601
St"nd.J,d 1461826
Standatd Hor ,U>n
Swan F M 2X
Tam pa FMH
Troo / K, n wood
Tr..IKanwood TR2200
Tn o l K..nwood T Rl 200

ROI.IX DISTRIBUTORS
P.O. Box 436
Dunellen NJ 08846

- - LIMI TED OFFER - -

$3 .50 each in qua nt ities of
10 or more , $3.25 eac h

C..rtif i.. d c hl' c k or m o n e y Ord H only 
NO CO Os

Clegg HT-146
Dra k e TR ·2 2
Drake TR-33 (•.., on lv)
Drake TR ·J2
G.......
Heathk It HW-20 21
l.-.c: only l
H_ t " ,l HW-202
lcom fVHF E"9
K..,fW ,hon
L1f"ye1U H A -1 4 6
Midland 13-505
R-v....cy H R ·2

2 METER
CRYSTALS
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REP EATER

FREQUENCI ES

•

•

•
I

CL 7401 AC L 7402

The First Really Different Time Piece

THE ELECTRONIC EYE CLOCK

by AMELECT

r---.-----.-------,

•

•

Fascina ting 10 watch as t he ELECTRON IC EY E
swings around the modern clock face displaying
each second, minute . and hour .

• Easy to read, yet mystifying (no hands, springs, movinq parts)
• The conversation nmepsece for yow home or office

• • Quality in design, material s and workmanship
• Operates on normal house current (l 20 V 60 H :z: )
• Easily reset by miniature, easily accessible push-button

switches
• Beaut iful , r fch-a ppearine cases are 100% solid woods
• Available in natural walnut , mahogany, maple or cherry
• Covered by a written warranty of one year on material and

workmanship

CL7402 Grandpa Wall Moun! clock. assem bled . . $95 .00
kit wto cabirlet 56.25 kit wlcabinet 71.50

CL740JA Diagonal Mount Wall clock, assembled . $75.00
kit wlo cabinet .... 45 .00 kit wlcabinel+basll . 63 .00

AM ELEe T jci. wf"bin" 55 .00 A J3

I
106 South Newton Street

IncorporatEd Goodland, Indiana 47948._------ .------. -------'

MAKE YOUR REMOTE VFO AN SFO *
*SYNTHESIZED FREQUENCY OSCILLATOR

• 100 Hz steps.

• No more guessing what frequency yOI
are on,

• Accuracy and sta bi li ty better than 11
Hz. [1 Hz Optional ] .

C,ed it Card No .: _

o Please Rush my SFO-2020 - Price S225 .00

Check Box For :

Interbank No. : _

• Less cost and more stability than re
mote VFO and counter .

masl8f cha'99
__.-0 ...

o Bank Americardo Master Chargeo Money Ordero Check

(f;) INTE RAO LTO.
7808 Cessne A ve .

m Montgomery C o u nty Airpark
. G aithersbu'1l. Maryland U.S. A. 2 0760

Exp irat ion Dale : Signature : _

Na me: _ • Price - 5225.00.
Addren : _

City : State: Zip Code :__

Mary land Residen ts add 4% !;1111'S tax.

• Dimensions: 9 inches wide, 5% inche
high, and 12 inches deep.

11
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Looking West

Offia, o-n Hil"ft o f the (;Mifamia Highway Parrol and Mary Ed KUlitz
WA6EJP of rhe San Fernando Valley Amateur Radio Club.

. ~ .,.

Ho w aboYt you? Want to he lp
make this a nat ional movement within
a mate ur radio? It's easy: just watch
your speedometer and spre ad the
word by using " 73 and 55'"

skept ics is not important. The fact
t hat the lower speed lim it saves lives
has been proven. and t hat in itse lf is
more than enough reason for my own
compliance with it.

.......y in which amateurs can aet iwly
part icipate in a p rogram designed to
conserve two of this nation 's most
important natu ral resources , fuel and
people.

When CHP O Hicer Dean Hirst cene
to my place of employment not long
a!p to speak on the subject of the
High....... y Pat rol's renewed effort to
mot ivale voluntary oompliance with
the nat ional speed limit of 55 mph,
and bro ught forth incontrovertible
proof that t he ten mile per ho ur
red uct ion in the speed limit (fro m its
previous 65 mph) had subst ant ially
lo.....ered the number o f fatal accidents
in this state. it occurred to me that
amateur radio might just be t he
proper \It'hicle t o help spread the
word After all. the life saved might be
youB, mine, or t hat o f one o f our
loved ones.

A subsequent conversation with
Off icer Hirst led to an introduct ion to
Southe rn California AR RL P.R .A.
lenore Jensen and to a mee ti ng with
the Los Angeles Council of Radio
Clubs. Out of the final step has come
a pledge that amateur radio operator1i
will do all they can to adlere to the
55 mph limit and 10 help spread the
'NOrd of the dual savings by ending
OSOs with " 73 and 55." thus signify
ing the ind ividua l pledge of volunta ry
compliance.

Whether you believe that t here is a
real energy crisis or are one of the

" 73 AND 55"
" WAGl TF clear WA6BAX - 73 and

55, ~vone:' So n-eth ing like that is
being heard a lo t Ot.It here t hew daV$
on both HF and on our VHF re
peaters. In fact. 555 are coming from
as far to the west a$ Korea, according
to Lenore Je nsen W6NAZ. The Los
Angeles Council o f Radio Clubs,
aCling in cooperation .....it h the Cali
fornia High.....ay Patrol, has h it upon a

from fJiIge 33

people like Ernie far the time spe nt
updating us, and sincerely hope that
this kind of information f low will
ccntmce.

As you are a_re, part of t he trip
from t-e on _ tJ)eIlt both SWLing
CB and QSOing a " Ham Trucker " into
Santa Barbara Ion both CB . nd via
two metefs). It WilS not long after
that, while listen ing on .28/.88, that
the voice o f Larry WA60 BT was
heard on the Su lphur Moun tain.
Ventura Coun ty R e pe at er
(WR6AQX). That meant t hat home
was but an hour away. I hope that
you enjoyed this trip along with us;
maybe soon WI! can do it again. t ean
tell you that I will ha..e scere updated
info rmalion t his fall, s.ince I intend to
accept Ernie 's inyite and will defi
n itely be at the Santa Maria Conven
tion in October . I've heard that the
barbecue is something to beho ld . . .

Social Events
SWIFT CURR ENT
SASKATCHEWAN

JULY 2
There will be a hamfest held at

Swift Current, 5.tsl<atehewan on July
2, 19n. For more info contact H.
Bassenoowske VESPZ. 1433 Taylor
Orillll, Swift Curren!. 5.tska tcheWiiln.

MILTON ONT ARIO
JULY 8·10

The Ontario Hamtest '77 will be
held on July 8, 9 and 10 . 1977, at t he
Milt on Fairgrounds in Milton,
Ont..-io. Program includes numerous
commercial disp lays. giant flea market
(no space c harge). auct ion tate
5.tlurday afternoon. ON bingo, pr izes
and ham displays. Registrat ion $4.50
adults; S3.OO children; children under
3 no charge. Registration after June
15 will be $5.00 for adu lts . All
activ it ies will be he ld inside in the
event of rain. Tatk-In station on
146.520 MHz simple x. For more
in format ion write Burlington Amateur
Rad io Club, PO 836. Burlington, Ont.
L7R 3Y6.

OAK CREEK WI
JULY 9

The South Milwau kee Amateu r
Radio Club Swapfest '77 will be held
Saturday, July 9, 1977 at Shepard

Park (American Leg io n Post # 434 ).
9327 South Shepard Avenue, Oa k
Creek, Wisconsin. Activi ties begin at 7
am and will run until about 5 pm.
Parking. picnic area, hot and co ld
sandwichel and liquid refrestvnl'nts
will be available on grounds. Overnite
camping i$ available. Adm iS$ion i$ $ 1
and inc ludes a " Happy Hour" with
free beverages. Prizes will be awarded.
Talk-in on 146.94 MHz FM. More
det ails (inc. map) from : South Mi l·
waukee Amateur Rad io Club tnc.,
S. F. Schreiter W9AKF, Sec., 104
Brookdale Dri\lt', South Milwaukee WI
53172.

CUMMINGTON MA
JULY 9 ·10

The Nonhern Berkshi re Amate ur
Rad io Club Hamfest will be held Ju ly
9th and 10th at the Cumm ington
Fairgro unds, Cummington MA. Free
owrniltt t camping, tech ta lks, oeroos.,
and dealers. Flea market $1. Admis
sion $3 with XYL S5, advanced $2
and 54. For information write Hildy
Sheerin WA1ZN E, 79 Greylock Ter.,
Pin $field MA 0 1201.

CHARLESTON SC
JULY9·10

The Cha rles Towne Ha mfest, Chari ·
eston, South Carolina, will be he ld on
July 9 and 10 . 1977. Saturday, July

9th, the Charles To.....ne Hospitality
Room .....ill be at the Heart of Charles
ton Motor lno starting at 7 :30 pm.

Sunday, Ju ly 10th, the flea market
and swapfest wilt be at the Gai llard
Municipal Audi torium starting at 8
am. Complete deta ils by writ ing to:
Charles Towne Hamfest Comm in ee,
Box 4555. Charleston Heights SC
29405.

INDIANAPOLIS IN
JULY 10

The SiKth Annual Ind ianapolis
Hamfest will be held on Su nday. Ju ly
10 , 19 77 at t he Marion County Fair·
grounds. There will be hour ly prize
draw ings. a ma in prize drawing. a large
indoor flea market, and a large o ut·
door flea market, fO«Jms, etc. Over
100 campsites are available. Fo rty
with lu ll hook·ups. Gate admission;
$2. For more information _ite Indi·
anapolis Hamfest, PO Box 1002, Ind i·
anapolis IN 46206.

BROOKLYN NY
JULY 10

The Kings County Repeater Associ
ation of Brooklyn. New York, will
hold lIS annua l outdoor flea market (if
rain - indoorsl on Sunday. Ju ly 10.
1977, ilt g am t04pm. Located at 17
Eastern Parkway (at Grand Ar my
Plaza ). Brook lyn, New York . Sellers
S6 per table. S3 half table, buyers S l .
Ref reshments available. Talk-in on
147.43, 146 .4 3 and 52 direc t. For
f u rt h er i n forma tion contac t
WA2UMY (2 12) 9 41·8 780.

SA RATOGA UT
JULY 16

The Utah Amateur Radio Club will
hold its annual Utah bemtest and
steak fry on July 16th at Saratoga
reso rt . Bill o f fare inclu des swap
tables, CW contest, ho me brew co n
test, Osca r demo, women 's ac tivitilll,
steak fry and many more ham games.
Regimation is $2 for UARC mem
bers. S5 for non-members and $ 1 for
children under t_lve. Registration
includM choice ste.k., discount on
rides, hot dog for kids, drawings and
a ll other activi ties. Events begin at 9
am and run until aher dark. Telk-in
on repeater 16176. For more informa·
tio n contact John Oe hnel, c/o Utah
Amateur Rad io Club. 1547 Redondo.
Salt Lake City UT 84 105.

CORUNNA MI
JULY 16-17

The Shiawassee Amateur Radio
Association (SARA) is hosl ing the
BUllards Roost, Michigan Emergency.
a nd Wolveri ne Nets picnic and
SAR A's 3rd Annual FR EE Swap and
Shop, Saturday and Sunday, July 16
and 17 at McCurdy Park in Corunna,
Michigan just east of Owosso. Swap
and Shop tables and trunk sale spaces
available at $2.00 for 1 day and $3.00
for 2 days. Talk·in with W8000 on
3930 kHz. 146.52 MHz, 147.63/03
repeater , 449.3 /442.1 MHz repeater.
Fo r a flier with a map and further
information wr ite : SARA, waa aa.

Continued on page 197
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Raymond S. benson WB6HJQ
4168 Glenview Drive
Santa Maria CA 93454

Fig. 1. Fail-safe power supply and clock count generator. Notes: I. CI = C2 = 200 to 300 uF,
25 volt; 2. 01, 0 2 - see text; 3. Adjust RI for 50 or 60 Hz; 4. Point 8 to LED supply (see Fig.
2); 5. Resistors .u or M Watt, as available.

long run, t he 60 Hz (50 Hz)
signal provided by the power
company should average out
to a much more accurate
count than will even a well
compe nsa ted crystal oscil
l a t o r . It is possible to
svnc hronlvc the c rystal osctl
later 10 t he power co m pa ny
line fre quency. Ho we ver, t his
generally is not done in the
known available "its and,
eve n if it were, it would be an
unnecessarily expe nsive solu
tion.

An alternative tech nical
approach is shown in Fig. 1.
It is considera bly less ex pen
sive than the crys tal oscil 
lator/d ivider circuit and is
inherently as accurate as the
power company's line fre
quency whenever ac power is
available. As long as the
power company keeps
furnis hing the ac voltage, this
osci l la tor will remain
sy nc hronized 10 the line frc
quencv.

The circuit consists of an
ac a nd backup ba t tcr v power
sup ply, some switching
diodes to auto maticallv
engage the battery only when
the ac voltage fails, and a
pha se-shift oscillator that will
either svnchronive with t he
linc freq ue ncy o r, during
power o utage, will provide a
reasonably accurate signa l to
kee p the clo c k count ing. The
" tickler" coming from the
secondary of the po wer trans

former to the base of Q1
serves to lock the oscillator
t o line frequency, working
best when the resonant or
free-runn ing osci llator Ire
q uc ncv is slightly low, even if
e ver so slight ly. Only during a
p ower ou tage will the
resona nt frequency of the
oscillator dete rmine clock
accuracy.

Will the fact that the free
running oscillator is sligh tly
slow cause much of a pro b
lem du ring power o utage?
Not reall y. Let 's assume thai
it runs .II 59.9 Hz and also
that we ha ve a reasonably
long po wer ou tage, say fo ur
hours. The 0.1 Hz error trans
lates to a 0.167% error, the
clock losing 24 seconds
during the power outage.

".
~-d©

t 60H,('0""
10 ClOC~

".

trainthe

almost any o ther chi p, how
ever, an off chip oscillator has
to be provided as well as the
battery bac kup.

One way to gene rate t he
re ference signal for t he
co unt ing ci rcuit is to use a
precision crv stal osc illator
cou pled with a su ita ble f re
q uenc y dividi ng circuit. The re
are several ads in this maga
line for just such circ uits,
prebuilt or in kit form. But if
your dock is normally opcr
atcd from t he ac mai ns, the
c rystal osci llator is o nly the
more e xpe ns ive, not t he best,
approach to keepi ng reason
ably acc urate time . In the

.,
•,

•
miss

Fo r a clock built aroun d
the CT7001 or similar chip,
there's no problem. Beef up
the filtering a bit, add a
backup battery supply with
some diode swl tchlng, a nd let
the built-in osc illator provide
the co unt ing signal. The ac/dc
power supply shown in Fig. 1
sho uld do the job nicel y . Fo r

fail-safe. The trick is t o get a
little extra filtering in the
normal ac to dc power supply
and to provi de a sta ndby
sou rce of de voltage and a 60
Hz (50 Hz) signal to kee p t he
d o c k count ing durin g a
power o utage.

Fail-Safe

- - so you won't

••

Digital Clock

H one y, what time is
88:88:88?" "011 , oh!

You pulled the plug. Find out
what time it is an d 111 reset
t he clock." "Sorry I'm late,
Boss. The re must have been a
power fa il ure durin g the nigh t
and my electronic di git al
clock was talkin g gar bage th is
mo rning," " Every time I
close t he transm itter key,
that foo l clock jumps two
hou rs!" Situations sound
familiar? Sure do, but th is
doesn't have t o be. The fact is
tha t o f t he three basic types
o f c loc ks, e lec t rical, mcchani
cal, or elect ro n ic, the latter is
the one most easily ma de
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That shouldn't be upsetting
in most cases.

E m itt e r fo ll owe r, Q 2,
isol ates the osci llator from
the dock chip load and pro
vides the necessary current
sink. It , like Ql, is shown as a
2N2222. Actually, almost
any small silicon NPN tra n
sistor wil l do ei t her job. This
looks like a great place to use
some of those house-num
bered transistors salvaged
from a surplus boa rd!

In the ty pical digital cloc k
circuit, a signa l is ta ke n from
the secondary of t he power
transformer, through a cur
rent limiting resistor (about
l OO k Ohms), to one of the
clock lC's pins . A signal d iode
general ly goes fro m t hat pin
to the positive voltage supply.
These components should not
be removed. Simply cut the
existing foil lead near t he
t rans fo rme r secon da ry an d
solder a lead from t he 60 Hz
(50 Hz) out put of the oscil
lator to the end of the cur
rent limiting resistor that
formerly went to the trans
fo rmer.

Pro vidin g a battery bac kup
for the de voltage to the
clock chip may be a little
more difficult on a previously
asse mbled board tha n is
cou pling in , of the t im ing
signa l. Th e ac t ua l com plexity
will vary from board to
board, and all that can be said
is, " It isn't really tough!" For
new construction, whet her
using a "store bough t " PC
boa rd or a "home brewed"
one, it's probably best to use
a separate board for the
power supply and phase shift
osc illator . If reb uilding an
exist ing cloc k, it may be best
t o carefully salvage t he power
supply associate-d com
ponents from the old board
and re use them on a separate
boar d. By the way , don't
fo rget t o remove the clo ck IC
from t he boar d while doi ng
any soldering or unsol dering.
It could save you the cost of
a new chip!

Fig. 1 sh0'YS an 18 volt
bat tery power supply made
up of t wo 9 vol t t ransistor
radio batteries in series. T he
voltage is dropped 6 .8 volts

across a 1 N5342 zener diode
and anot he r 0.6 or 0.7 vo lts
throu gh a 1 N4001 befo re
couplin g to the ac power
supply o utput (poi n t A on
Fig. 1). With th e except ion of
the 1N4001 (or equivalent)
diode tha t pro vides a switc h
ing func t ion, not hing in t he
combina tion is critical. It is
impor tant o nly to have t he
battery-supplied vo ltage
slightly below the normal ac
supplied voltage so as to
prevent battery drai n duri ng
norma l operat ion.

Measure the de voltage at
the filter capacitor in your
existing circuit. This will tend
to fluc tuate as the nu mber of
LED eleme nts activa ted in
t he disp lay cha nges. The
h ighest value observe d is t he
one of interest. From that
value, subtract about 0.7
volts to account for t he drop
t hat will occ ur ac ross diode
0 3. The ba ttery volta ge to be
fu rnished to po int A should
be below the resultant figure
and above the minimum oper
a ting voltage speci fied by t he
cl oc k IC m a n u f ac ture r.
Wit hin t hat range , an y com
bination of batteries and
voltage dropping diodes is
satisfactorv.

For exam ple, t he hi ghest
measured vo ltage at point A
in the proto t ype was 12.5
volts. The clock c hip specifi
cation called for an 1 t volt
minimum. Th us, any value
be tween 11 a nd 12.5 vol ts
wou ld be sa tis fac tory. The
ba ttery sup ply could have
bee n made u p of a 9 vo lt cell
in series with two 1.5 volt
cells with the zener
e limi nated. The actual ci rcui t
use d was chose n because the
zc ner was ava ilable a nd for
ease in packaging the battery
pack. Custom your package
to fit your needs. Don 't
forget, ho wever, that ne w ce ll
ter m inal vo ltage for the 9 volt
cell is about 9.4 vol ts a nd, for
the 1.5 volt cell is 1.55 volts.
If you cut your design too
close, inadvertent drain of the
battery supply during ac
opera tion is possible.

T he fail-s1fe circuit is
designe d so that, in princi ple ,
the LEDs will not display

during battery operation.
Th is is done deliberately to
min im ize batte ry d rain . In
some cases , ho wever, the
d igi ts may be fai n t ly d is
played. This could occur with
the circuit configuration
shown in Fig. 2 if t he LEOs
are partic ularly efficient. The
e na bling current is base c ur
re nt flowing th rou gh t he base
of the NPN to the clock Ie.

If your digital clock has an
alar m clock fea ture and there
hap pens to be a power outage
a t t he instan t the a larm
should sound, t he fai l-safe
circuit mayor may not cause
the alarm to func tion. It
depends upon t he design of
the a lar m fea t ure. If there 's
a n on- o r o ff-ch ip oscil lator,
with o r withou t an additional
amplifier, driving a small
speaker, the alarm buzzer can
be made to fu nction even
t hough t he t ime is no t being
di splayed. It 's necessa ry only
to insure that po wer fo r t he
alarm circuit is tapped from
point A and not from the
LED supply bus. O bvi o usly,
if t he clock funct ions to
enable a radio-alarm , t he re
won't be power avai lable to
play the radio, so .. . Th is
docs raise a good point, how
ever. Shoul d you have a
ra d io-a lar m, most likely t he
clock c hip is driving a t ran
sistor which, in turn, pu lls in
a relay at the preset time. T he
relay can be a power hog. In
order to p rotect t he batteries,
Vee for t he t ra nsistor that
drives t he re lay should come
fro m the LED supply bus.

The power supply of Fig.
1 has two filter capacitors,
one on each side of diode 0 3.
Ca pac itor C2 serves to fur ther
smoot h t he ac-supplicd vo lt
age against voltage transien ts.
If the batteries are reasonably
fresh, this capacitor isn't
really necessary. It's mo st
importan t as t he batteries
begi n to age or are out of the
circ uit. It, like t he zencr
diode, was a designer choice.

Calibration of the phase
shift oscillator is most easily
accomp li shed wit h the a id of
a n oscilloscope or freq uency
counter. With t he latter,
simply set the frequency to

...
M

0>5"..,
Fig. 2. Isolated LED supply
and count in.

59.9 Hz (49.9 Hi ). For the
scope, connect t he vertical
p ro b e to t he osci lla tor
out put, a nd t he ho rizon tal
pro be to the line frequency
terminal on the scope or a
similar 50 or 60 Hz source.
Adjust R1 unti l a single
el li pse (Lissajous pattern)
appears. Then bac k off e ver
so slightly so that t he pattern
appears to be slowly rotating
in a clockwise direction about
an axis in the plane of t he
scope.

An alternative technique
for calibration is with t he
sweep second hand of a
watch or clock. Rig a
temporary switch to e na ble
and disabl e t he ac li ne to the
digital clock. Set the clock,
t urn po wer off for a period of
90 seconds, and switch power
back on. Adjust Rl until t he
d igital clock advances 90
seconds du ring t he ac power
off pe riod. If, aft er a period
of several days, t he clock has
gained time, tweak Rl to a
slightly higher resistance. If
t he clock is fo ur digit on ly,
switc h ac power off just as
t he m inute di git cha nges.
Delay 120 seconds a nd turn
power back on. Adjust R1 so
t hat, at first , t he clock is
running slow; the m inu te
d igit has not q uite advanced
again when power is re
applied. Gra dually adj ust R1
to decrease the error.

As the t ra nsfor mer used in
the pro to ty pe was of t he
print ed ci rcui t boa rd ty pe, a
simple PC board was used for
the power supply and osci l
lator. It could otherwise just
as well have been assembled
on pe rfboard, vcctorboard, o r
a ny ot he r o f the co mmonly
used asse mbly tech niques.

Th is simp le fa il-safe ci rcuit
works. Try it, you'll like it! .
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Craig Anderton
PO Box 381
Clayton CA 945J 7

- - an insight into facts and myths

Interest In Mail Order?

N O , this isn 't an article
about setting up a mail

order business; rather, the
subject is how you, as a
consumer, can get the most
benefit from mail order. As
partner in an ad agency, I've
had the opportunity 10 talk
with se ve ra l rn ail-order
companies, and see how they
wor k ... from annou ncing a
p roduct to shipping o ut
orders. You should know
about some of the things I've
learned in the process, as this
info rmation will help you get
the satisfaction you deserve
out of mail-order businesses.
First of all, let's di spel two
myths about the mail-ord er
business:

Myth #1: Mail Order is
Unreliable. Th is used to be
true, especially in the days of
patent medicines and sure
cures for gout. Now, how
ever, the compet it ion is tough
eno ugh that no business can
affo rd shady operation or
un sa t i sfi ed c us t o me rs.
Additionally, new federal
re gu lat io ns plus the
severi ty of postal fraud
charges - keep a watchful
eye over mail order in gen-
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eral; and fi nally , magazin es
stop carryi ng advertisi ng of
those companies that inspire
complaints to the magazine.
A deadbeat com pany reflects
negat ively o n the magazine
that carries the advertising
and makes life d ifficult for
the legitimate operators.

How often do you get
ta ken ? Over the past eight
years I've ordered somethi ng
from just about every parts
company that popped its
head up over the horizon.
The o nly pro blem I had was
with a certai n company that
adve rtised surplus Switchcraft
jacks and ended up send ing
me Japanese imports (worth
far less than the jac ks I
ordered) , and 6 months after
I had sen t my order, to boot!
They cemen ted my unkind
feelings by refusing to answer
my letters. Six mon ths later,
no magazine was carryi ng
their advert isi ng, which con
f ir med my opinion was
shared by ot hers.

Th is is no t to say you
won 't have prob lems; mail
o rder business em ployees
have bad days , too, and dumb
days, and sometimes th ey

misplace an order or give you
the wrong part. But these
mistakes are forgivable; after
all, we all make them.

Myth #2: Moil Order Can
Sell Cheap Because There Is
No Overhead. True, there is
no store. But there are
employees, ad budgets, rents
o n warehouse space, office
space, city taxes, state taxes,
boo kkeeping, repair services,
bank c harges, insurance,
social security pay ments ...
and the list goes o n. Bu t the
important po int for you to
remember is that all of these
have to be paid out of the
custo mer's order . We 'll see
why this is important as we
go alo ng, since your actions
can make a company operate
more efficiently, and help
keep costs down for you and
other customers.

Ordering
First , order from current

ad s and catalogs . Prices
fluc tuate; some ite ms arc
constantly going up, some are
constantly goi ng down (seen
any $350 8080s lately?) Also,
terms of sale sometimes
change as a company changes,

and there is no set policy on
shippi ng, which varies from
com pany to com pany.
Sending in an order with not
enough or too much money
slows things down and in
creases expe nses, and guess
who en ds up paying for it? $0
it may seem like a small
th ing, bu t courtesy dictates
that you not send in for a
special adve rtised in April
two weeks before Christmas.
If you want to find out
whether an item is in stock,
or if you want to check price,
a phone call (remember the
new 1 minute rates) or a post
card if you're patient will do
the job . And, of course, you
can always circle the reader
service cards in th is and other
magazines to keep abreast of
the latest catalogs.

However, there will be
t imes when you need more
information about a product
before making an informed
buying decision . Again, write
o r phone the company, but
take a few thoughts into
account. Keep your q uestions
as specific and to the point as
possible; if you waste the
time of the people at the
company, they will not be
able to do what they're paid
to do - tend to the o rders of
paying customers. In fact , if
the question you ask is
speci a lized (" I have an
ant ique Atwater Ken t and
woul d like to know if your
part #45A3 is equivalent to
their part #6543"), it is a
nice gesture to include a self
addressed, stamped enve lope,
with your question written
o ut, and a space for the
answer. Then the company
gets your request , scrawls an
answer, and it's back in the
mail the same day. Otherwi se,
the secretary has to be pulled
off writing invoices to handle
your request, then postage
has to be affixed, the address
dou ble-checked, and so o n.
Remember that your requests
are being paid for by the
customers, so be conside rate.

Now you know wha t to
order. Next comes ...

The Order Blank

First, make sure yo ur



name and address are on the
order ! It really gets a
company bothered to have an
order fo r $76 worth of parts
and no idea of where to send
them, or who ordered them
in the first place. In a case
like that, the only ho pe is
that the cus tomer will wr ite
in and ask what happe ned to
th e o r d er. Having your
address o n the check is not
good eno ugh, because most
compa nies , when the mail
comes in , verify that the
amount of the check jibes
wit h the order ... a t which
point the check is immed iate
ly rushed to the ban k to
begin the clearing process,
while the order moves on to
t he packing de par tment. It is
a lmost impossible fo r a large
company to go back through
a week 's worth of chec ks to
weed ou t one address. For
similar reasons, if yo u have
correspondence or questions
tha t don't perta in to t he
ord er, put them on a separate
piece of paper . That way
your question will go to the
techn ical ser vice people, the
order wi ll get packed , and the
check will get safely put in
the bank.

Nex t, use th e o rder blank
the company provides ; if
that 's not available , then ty pe
or print up you r own, ma king
sure yo u incl ude 1 ) the name
and/or stock number of the
item desired; 2 ) the quant ity
you want; 3 ) a brief descrip
t ion of the item ; 4 ) the sub
total fo r this item. If appli
cable, yo u might put accept
able subst it utes o n the line
below. After you 've listed a ll
your ite ms and prices , add
the su btotals to gether and
yo u 're in business. If you
need to add extra money, for
insurance, hand ling charges,
state ta x, or whatever, list
what it is, clea rly. Don 't just
add o n $2 and expec t the
co mpany to kno w what
you're doing it for . Is it tax?
Or maybe you're orderi ng
two catalogs. Be speci fic!
When a packer is faced with
dozens, maybe hundreds, of
litt le pieces of paper in a day,
each o ne of which must be
perfec t ly packed - any thing

yo u can do to help speed
things up is greatly appre
ciated . And that includes neat
handwriting, too .

One way to make a
company happy is to refe r
ence an ad if you 're buying
from an ad. Now I know
people don 't like to do t hi s 
sort of the "why should I
help them, the y 're taking my
money" attitude - but this is
poo r strategy, and her e 's
why . Advertising is the only
way a mail-order com pany
can promote itself ; there are
n o walk-in sales . And,
advertisi ng is not cheap. T he
money a com pany pays for
ads has to come out o f the
profi ts genera ted by sell ing
goods. A com pany with a
go od, effe ct ive, s imple
advertising program can sell
foe less and make more
money if they know where
their ads are doing the most
goo d. This in turn kee ps costs
down for yo u. Mo ney wasted
on advert ising th at no o ne
orders from o nly raise s the
prices of items you want.

The Postage Pro blem

In the semi-good old days,
postage was cheap and the
living was easy . Not so an y
more. The cost of postage,
particularly fo r something
heavy li ke a power su pply,
can turn a profitable product
into a mone y suc ker '"
which gets passed on to you.
S o , more a n d m ore
co m p a nies are requesting
postage or just tack on a
straight percentage to cover
postage and handling. Th is
brings up a pet peeve of
mine: the credit sl ip . Luckily,
these do see m to be dying a
slow death, and, unless the
a mount is very small, mo st
companies will write a re fund
check if you incl ude too
much money for postage. If
you get a credit slip, yo u can
al ways requ est a check and
send back the slip. Xerox
your letter and credit slip,
t hough , just in case t here are
any probl ems.

More and more co mpanies
are rel ying on UPS to ship
their packages. Th is general ly
gives better service than the

PO, but remember that UPS
goes to your house and needs
a st ree t address. Th ey cannot
del iver to a post office box ,
unless, of course, yo u happen
to live in one (cramped qu ar
ters, but cheap rent) . If yo u
do not include a st reet
address, t here will be de lays:
First UPS has to che ck with
the post o ffice to see if you
have a local street ad dress;
then they send o ut a notice
that infor ms you that you
nee d to call UPS and com
plete arrange ments for the
del ivery o f the package. Save
time and hassle - include
your street address and PO
bo x if you have one (for the
mailing list ).

There is an easy way to
find o u t exact postage
charges. Let 's say you 're
ordering a 10 pound widget
from a company in Florida,
and yo u live in Ohio, and the
widget is being sent via UPS.
Just call up your local UPS
and ask them how much it
would cost to send a 10
pound widget to Florida from
Ohio . It costs the same
whether a package goes from
po int A to po int B, or from
point B to po int A.

Minimum Orders

Here is what appears to be
a classic example of scre wing
the little guy, or at least
that 's what I always thought.
But look at it from the
compa ny's po int of view, and
fro m yours ... it only ta kes a
litt le more t ime to pac k a
$200 order than a $2 o rder.
Let 's say it takes 30 minutes
total to process a single o rder.
Th is comes out to at least
$1.50 worth of labor at
todav's wages. So in the case
of the $200 order, there 's
enough profit to pay for the
cost of the processing. But
with a $2 order, the com pany
may ac tually lose mo ney. A
compa ny that loses mon ey
has to make up the differen ce
somewhere, and that differ
e nce comes out of the
pockets o f customers. To hclp
defr ay this, most co mpan ies
tack o n a service charge fo r
o rde rs u nde r a cert a in
amou nt. It's a drag, I kno w;

there have been man y t imes I
wan ted to buy a singl e IC,
o nly to find ou t it would be
cheaper to bu y ten . But you
c an 't re all y bla me the
companies, a t least not until
people are willing to pack
orders for free. Meet ing
min imum orders keeps the
cost down fo r everybody.

Complaints

Even tually you may have
to com plai n about somethi ng.
But before you do. simmer
down for a second and loo k
at the situa tio n objectively.
People are onl y hum an , and
mistakes do occ ur. Before
yo u assume that a company is
o ut to do you in , give them
the bene fit of the doubt .
Letters do get lost or mis
placed ; water can spill o n an
o rder and make t he ink run
to the poin t of illegi bili ty ;
handwriting can be un
d e cipherabl e ; i n s ho rt ,
Murph y's Law is no stranger
to the mail-orde r biz. Or
maybe the produ ct that was
scheduled to be shippe d
January 1 is missing two ICs,
wh ich were prom ised by t he
su p plier t o arrive in
November and finally show
up in March . Be sympat hetic.
The o bject o f a complai nt is
not to vent your spleen, or to
take your aggression s o ut o n
some poor clerk, bu t to get a
p robl em resolved. Don 't
accuse someone of dishonesty
when their only cri me may be
ignorance or carelessness. It
happens to all of us. First
t ime, sta te your problem
clea rly and unemo tionally ;
ask for thei r explanat ion . But
- and th is is an important
but - although the odds are
agai nst it , yo u may be deal ing
wi th a thief. If you make a
complain t, make at least t wo
copies o f your corres
pon de nce in case you need to
c om p la in again to the
com pany o r the author it ies.
If yo u don 't get an y act ion
after t wo or three weeks
(wh ich sho uld be enough
time for the company to
answer you). your next letter
should be a litt le less courte
o us. Mention the date o f the
p revio us corresponde nce, and
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sho w them yo u've been
pat ient. My fa ther tau ght me
an almost fool proof way of
gett ing answers from people
who don 't answer the first
letter: Take a carbon copy
(this is why you make two
copies), and write across it, in
the biggest letters possible,
DON 'T YO U ANSWER
YOUR MAIL? It gets resu lts.

But if it doesn 't ... the
com pany has two strikes
against it. Now comes your
"last straw" letter. Docu ment
your previous atte mpts (" .. .
t here was no reply to my
le tter o f October 2 or
November 15 . .. ") and get
mad ; you 've earned it. Send a
ca r bon to the magazine
handling the ir ads, the Better
Business Bureau, and possibly
someone at consu mer affairs
in thei r state government. By
the way, you can almost
always ge t a street address for
a business from a magazine
that ca rries their advert ising;
they can't hide behi nd a PO
box an ymo re. Don't forget
t he action line o f local
papers, too ; a lthough they
may not be able to hel p in
you r specific case, t hey can
refer you to the proper
authori ties.

Postal fr aud is a verv
seri ous feder al offense, and if
you can 't get sat isfac t ion
afte r al l this pressure, it 's
t ime to get the gover n ment
into the act. No dou bt some
young, hungry bureaucrat
wo uld love to sink his or her
teeth into a nice fraud con
vict lon. Just make sure you're
r ight before you get heavv.

Repairs

From time to time you 'll
get a kit or a fi ni shed product
that e ither doesn 't wo rk or
doesn 't come up to spec. The
problem may be at your end
or the company's; you won 't
kno w for sure until they 've
looked at it . So don 't assume
the design is lousy , or that
t he compa ny is pu tting out a
piece o f garbage: You could
have a cold solder join t, or
the company's su pplier may
have slippe d them a bad
com po nent , or anyt hing.
When deali ng with a repair,
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fi rst chec k the unit over
thorou ghly yo urself, prefer
ably on two d ifferent days
and with a frie nd who also is
fa miliar with elec tronics.
Somet imes unfam iliar ity with
a unit preven ts gett ing good
results; how can you set up a
uni t to do somet hing when
you aren't quite sure what it's
supposed to do ? I run into
thi s problem so me times with
t he musical modifiers I
design ; people don't know
what it's suppose d to sou nd
like, so if there's a bum Ie
and a disto rted sou nd , the y
might assume the d istort ion is
part o f the effect. Sometimes
a ph one call to the tech
person at the company is all
t hat 's needed ; some times a
letter, carefully describing the
problem, can save you havi ng
to re turn the unit. So , always
write the company before
return ing something. This
isn't jus t to find o ut if othe rs
have had the same problem 
sometimes a company will
move and your package can
end up in post office limbo;
some t imes a company has a
separa te repair facility , and
you cou ld save ti me by
sendi ng your proble m chi ld
directly to the repair facili ty.
Also, a prior not ifi cation
aler t s t he company to watch
for your unit.

No co mpany get s rich on
repai rs; o ne company I know
has yet to ch arge for any
repairs it has done, even those
which were the customer's
fa u lt. Th e y do enough
business, and have a low
enough rate of returns, that
they can affo rd to do this.
But not a ll companies can be
tha t generous, especially
when asked to re pai r a
problem they didn 't cause
(bad wiring or so ldering, fo r
exam ple). In many of these
cases, if the builder, upon
receiving the kit , had simply
looked a t it, recogn ized it as
bein g beyond his abili ty , and
returne d it unbuilt , he could
have gotten a full refu nd. But
to botch a kit and then
expect the poor company to
make good - for free - is too
much, an d people can ex pect
to pay for the ir mis takes.

This isn't real good for th eir
pride, maybe, but I have seen
some genius computer pro
grammers do lo usy soldering
jobs. If you 're ne w to kits,
star t with something simple,
then move on to th e heavy
stuff. Un til th en , buy yo ur
unit s assembled if you have
doubts abou t your abilities.
In many cases, t he manu
factured un it'> also have more
extensive warranties.

When you return the kit,
pack it well. You don 't want
things to go from bad to
wor se in transit. Also, get .I
self-stic k label and put yo ur
name and addre ss on t he
piece of equ ipment itse lf
(yo u won 't regret it). In clude
in the package a thorough
descript ion of the pro blem,
along with copies of any
pertinent letters (don 't say
" this is a kludge" ; be speci f
ic). You can save a repair
technician lo ts of ti me by
rel a t ing your experiences
with the uni t. In you r lette r,
you might also me nt ion that
if repai r costs are more than a
certa in amount (whatever
you arc willing to spend and
feel is reasonable). to please
not ify you by post ca rd. Th is
way , if t here is some reall y
bad problem , you won 't ge t
any surprises. If it's any
ccnsolatlon, the companies I
have seen are conscient io us
about repairs. Just as word of
mo uth is the best advertisi ng,
a non-worki ng product is t he
worst. Plus, a company can
gai n respec t by han dling
repairs in a prompt and
intelligent fas hion.

Summing Up

So far we've talked about
all the thin gs th at can go
wrong, and the nightmares
that a mail-order operator or
cus tomer may confron t. Lest
you get the wrong idea, just
as the majori ty of co mpanies
a re ethical, so are the
cust om ers. Most a re cou r
teous, patien t, decent peopl e
who t rus t th e companies an d
have tha t trust co nfirmed by
a company tha t ac ts like wise.
Businesses are truly grateful
for their customers, and
f req ue ntly recognize the

names of repeat customers.
The point is that even the
biggest companies are run by
people: you're not dealing
with nameless automatons at
the other end. So yo u should
know tha t your patronage is
val ued, and enjoyed, and they
want to keep you as ,I

cus tomer. In this respect . you
owe them one favor. If a
com pany does something th at
leaves you feeling let down 
whether it'" a part thdt
doesn't mee t spec, a delivery
com mitment that isn't kept ,
or a kit that doesn 't seem to
wor k r ight le t t he compa nv
know. Do n't just wri te it o ff;
you ma v be writ ing off
something whose on ly pro b·
lem is a hairline short on a
circuit board. If it is .I prob
lem at the company's end
(like a design flaw that only
.. tro ws up under certain
conditions), they need to
know about it. Otherwi se,
they can send out hund reds
of the th ings before someone
savs something an d the error
gets corrected. Comp anies do
exte nsive prototy ping. but
even then, you can't cover all
circumstance, of operation.
So if you're disappointed ,
spea k up! But reme mber,
you're writ ing to someone
with fee lings. Don 't ju..t say
someth ing i~ if piece 01 g.u
b ag e ; be s pecific, co n
struct ive, an d objective. You
will be doing everybody a
favor ... it's feedback for the
compa ny, an elimination of
the problem for future
huyers , and you've made a
contribution.

I hope tha t all t he pre
ceding will help you get the
most o ut o f mail-order
com pan ies. I buy al most .II I
my pa rts that way. I've had
some bu mmers, but none that
the company wasn't willing
to make good (usually with
profuse apologies). Treat
them like human bei ngs, and
you'll be t reated likewise.
Help them a little bit by
following these tips, and
you' ll simultaneously keep
the costs down fo r yoursel f
and fello w mad scientists ...
and score qui te a few bargains
in the process. •
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from page 4

haVl! a row o f LEOs on the rim o f lhe
mug spelling OUI " HOT"?

II I wete do ing it. I would make u p
a sample and get it work ing right , then
I'd see aboul a small firm 10 ma ke
lhem for me. and I'd slarl out sell ing
them Ihrough the mail·o rder houses.

EDITORIA L BY WA YNE GREEN

Once you get going. yOu can start
d istribut ing them in departmen t
stores. d iscount houses. and you will
be a mill ionaire and haVl! ten t imes as
manv problems as vou do now ...
just d illerent.

The HOT MUGGER will adapt to
the ca r too. p lU99i ng inlO lhe cigarette
li<j>ter. You wi ll have yO ur execut ive

models for modern desks. a group
model for restau rant tables ... it'll
hold four cups at a t ime. 11'11 wor k as
well for hot chocolate, soups. etc.
Then comes the deluxe model with
the adjustable thermostat so vou can
cook t he soup right in t he cup and
then keep it warm, but not boiling,
a fter it is done.

Onlv one thing ... if you do make
it big with the HOT MUGGER, I'd
appreciate vour building in a 5%
royalty lor me ... for what's Ielt of
mv old age.

ELECTRO NIC ART
TwICe recent ly. I've seen some good

examp~ of the use of e lectronic
c ircu its as art lorms on", uSlflq

LEOs and the o ther using NE·2s as
part of t he art.

For instance. The Eiectron Art
Companv is tu rning out framed and
mounted circuits which blink neon
la mps. The resistors and capaci to"
which make up the circui t are part of
t he art. The battery is built into the
back of t he picture.

WhV not put your imagination to
wo rk and see what vou can come up
with? You have c ircui t elements to
work with ... LEOs 01 yarious colo"
... neon lamps ... if noth ing else vou
mav come up with a winner lor a 73
cover. Those electron art " pic tu res"
are selling lor around $18 for an 8 x
10 and 550 for a 16 x 20. so you
might be able to get a small business
going_ Christmas isn't that far away .
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water tight

Patent No .
D219106

I -I imf)<'danc" m atch
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• Ce nte r insulat o r w ith BA LU N S 13 .50
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2.5MHz Frequency Coonler IOl
As Jo- u 10 Hz 6-50- dl"lS ...lh PC
boInl ancl IIo1S IlSlructtons $4lI .•

Hobblest Electronics Course
Beginning course n pract..:oi IHclrorlOCS.
nolheory UtI e>lpenm~n!1ormil . 12 Ies·
sons, can be purchnecl one • a nme

Slg.1IO PIr IIUOII

Voillohm Probe
B.III. OPer AC1lC to 125 V 2 !lOS von
and2neu·vol .~connnuoty SIIoflless
steel.~we. COIlIIl · usem PI.ts

Auto Clock Kit $15.95
DC Clocl< ..Ill " ,50" dISOIIYI. lMJ Ill
IIOftaIIolA1(lIZ mod__ IIarm GpIloQn

Clysuj """ llIse PC lMtardt lAd IIo1S in
stnoetiOns. Add $3 95 lor a ,*utiI".
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lltt llest v......1tlIbIlI1llJ*lttie '

60 Hz Crystal Time Base
Kit $4.75 Co""-,, d'gotil dOCks
from A{; ~ne frequ~nC'f !Oaystalll1T1ll
base Outstanclilto 1CCUrJl;y K~ 1'ICIucles;
PC board. "''''5369. aystlll, _slors.
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Funcllon Modul e Card Kit
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Complele "kJI mnlJS~ SllPP'V, 125.110

Siopwatch Kil $26.95
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30 MHz Frequency CouRIer Kil
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tactorm.1234 IYOImastIf .., (lItxlI 1O
!hIlIIesIlC"llttcludIl(I mteJopr0"8SIO rs
and~ Clfl:WS. 17.00CI erDA
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Not a Cheap Clock Kil $17.45
Incluoes e'o'ery1hmg pc~pt case 2·P!;
boards. &-~ LEO Oispla'/s ~1. clock
cIlip. l1'inslormer. 'II eomponenls ,nd
fIlII 'nstruebonI S..... clocll kn 1riIlI .W
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Plu llilas Cases Black 0' whi1~
wo!h f!lI bezel .. dOCk SIlI1 n ,es

D1l1llal Tem peratureMeier Kit
Indoor a"", lXlllloor AoJlom'bul)'
$wl!ches biCk atId forth llNonlul , so
UO ,uOou\$ Nolhlng ~ka ...allabll
~ no adch1Jlllla1 parIS lor tompllta ,
lui opetIDon 'NIl ..-. - 107 10
... ZOlI"f. • or l quMl V.., KClttale
Complllll ,nstr ltt;tlOtlS 139,15
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'00
'00
' 00
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' 00
'00
' 00
' "

1001_99

RESISTORS
0- 50,000 ,000

in ..oclc
"no"""" l;>t< ....m

4 10 ""'" 1'K ""'"
' "1>80....... :ul< .......
. "....... J9O< 00-
1.70< ....... U O< .......

1?K_ H I<_

1 30< ""'" IJ1O:; ""'"
4 1"""'" '000< .......
68" _ •__

'00:_ no"""",--
• 1111 "¥ "",,y

··,11W '.

..",....,"" _ P.c l_ ' ...
,.,>1 puI' DU,

'OOm,n. ""....' ' ''' _n ..._

N O MI X

PC BOARDS

1.10
1.25
1.39

READOUTS

FND70 .4" C. C. .59
FNDSOO .S " C.C. 1.69
T I 6 d igit a rray C .C .

3/1 .00
MAN S .3 " CA Yellow

.89
LT7G7 .7" C.C . 4 d igit

stick S 3 .95

NOTE : All PC Iloanh . . . .....IIopl..td

I", 8dd,..,. add,liona! d." to,

Ni ·Cad Batteries
4 Brand New Size "AA"

Ni-Ceds ONLY $4.50

. ......, PC8'"" '''0800 "" 80'

ti ",..., PC8''''' ' ' '0800 "" 110'
• d.q" PCB'"" O l >tI,
6 "' "" PCB ' ''' O l >til

.. "'q" PCB ' ''' f N D503 '" 5 '0

ti d'" " PCB 'q, f ND~3 m 5 '0

.. ~." 't PC8 ' 0' Ol 74 1
6d.... ' PC8fmOl'.1

.. d'9" PCB '0' Ol 1l1 <><' 178

6 ~ , PCB .", Ol 121 .. 178

.. d , PCB'", HmJ<fl ... 10

RADIO HUT GUARANTEE

If you are not satisfied with Iny of
our products NO MATTER WHAT
THE REASON wt! offe r you I full
money blck guarantee if th e prod ·
uct or products are returned within
14 dlYs aft er you leceive them.

60 Hz L(o)(o)K =
Crystal Time Base Kit _ Kit
enables a MOS d ock circuit to cp
eeate from a DC power source. Ideal
for car. camper. van. boat, etc.

60Hl output with an accuracy of
.005% ltyp.) Low power consump
t ion 2 _5 mOl ltyp.J . Small sil e will
fit most any enclosure. Single MOS
IC oscillator/divider chip 5·15 '10115
OC operation.

ONLY $ 5 .95

2 for $10.00

50V
SOV
SOV

BRIDGE
RECTIFIERS

.. .... .. .. .

6 A mp

10 Amp
25 Amp

TRANS ISTO RS ·
DIODE S

LINEARS
UllO' 1O
l Y107 1O
l"Jll9o< lib
l " Jl I '"

l"J" 1 '"
l Y."_' IS

~- ~
l .. '10 15
l"'" 15
l ..,n <lO

l" '" 15
l .. ,q 11>
..E5~ 1 <or.
"E~~ AD
"E ~'>6 9'-'
..Er,6!o lib
»esee 9'-'
.. E'>6' I 10
" 'j.8 49
RCAJooIJ 15
I f>o191 .30
I f>o191 .30

• ... JtlI0J ll ' ,OC
M J) OO I I .J O
2 "';>1:', ~ 111I0

" "'<J ~' tid .OO
? "'l q O~ '/1.00

' ? "'H O I j~/ I.o O

? "'H O;, &1 1 ,00
2 00 s noo
I N ) SC " i/ l OO

1 400 . 1 ~ /l .o O

1 400 1 1 0 11 ,0 0
1 I U U ...Ql.ll0fl (10
J JO l VH ' P,. ,m" .00

moel _0.-0 _ 111.00

*Hou se numbered
and P.C. Lead

REGULATORS

7805 78 18
7806 7824
780S 7905
7S12 79 12
7815 79 15
Your Choice $ .9 5

.!:.2.
U .75

02-112"
vc r.. ...,

MK 5005

" M
U _OO

0-2"

1'1" 118"

1< -3 ·112"

Memorex computer boards

with IC's, d iodes. transistor,
etc. 5 Boa rds containing

100 - 200 IC's
ONlY $ 4.25

PROJECT CASES

4 digit counter!la tc h
d«oder ; 7 segment
Out pu t o n ly . 24 p in
d ip wi th SPeCS.

S 8.00 EACH

OR D E R BY PHONE. Ch arge you r
order to BankA mericard o r

Master Charge.

US E OUR T OL L F R E E WATTS

1·800·527·2304

SH.O

0 -1-1/2"

1'1 " ·31. "
"·1 _' 18"

All U<o> "- , .."""" "_' . ....' , .

_'h",,,,,. _ ,n. " ton....

,~ ,

VARIABLE POWE R SUPPLY KIT NO. 1
· Cont inously variable from 5V to 20 V
· Excelleot regulat ion up to 500 miL
·4400 Mfd of filtering
· Orilled fiberglass PC Board
'One hour assembly
'Kit includes all components
·Caselncluded ONLY $ 10.95

VAR IABLE POWER SUPPLY KIT NO.2
Same as aboV1! bu l with 1 amp output . also with case.

ONLY $13.95

BATTER Y C LI PS
Standard 9V battery clip with
4 ·1 /2" t inned leads. 25/$1.00

SPECIAL DEVICES
82523 2.19
2513 10.00
MK4102·1 .99

••• •••• TTL •• •
reoo " 7. 13 "7.01 " 1.1" "/" 01 " 7.15 ss
,~,

" 7<176 as
1. ...0<1 zs ,.'" .,,- " ,m . ~
zeoe " "" ..,- " ,... .as,- " "'" "7. 10 " ' .9 1 "7. 11 " ' . 92 "7. 13 ., 2493 "''''' " ,,,. sc
1411 " "" ",on " ".. ...
"" " 2. 100 '",.,.

" ' . " 1 "7. 2J " 7. 123 ..,.,.
" 7. 115 u

201 ~ 24 1. 1 "2.31 " 2. 1.5 ""'" " 14 151 ",- " 14 153 ..,U, sc 14 154 ",U, ec 74 1111 ",- " 74 1113 ,~,- es 74 1'" ,~

'u, .. 1411" ",U. .. 14 11!> ,~

» se ,. 14180 "745 1 " 7. 1111 '", ." " /4 19 1 '...
,,~ " ' .112 ,,.
7470 .as , . 113 "7.n " 141~ ..

ONL Y $ 3.95

Kit includes
• LT701 clock module
• Power Supply
• Punched ease
. ' 2 or 24 hour operation

Complete
except for line cord

LT70 1E 12 hour cloc k 1-:7:--------"7~

WAT ER GAT E SPECIAL

PLASMA DI SPLA Y KI T

Radio Hut

Kit Include,: 12 digit display .4 " Charac·
ter Power supply for display
above Complete specs for
hookup.

Line cord Not Included.

Telephone Relay automat ically starts and
UO~ tape recorder. No batteries required.
KIt complete with dr illed P.C. Boa rd.
P,uts and Case ONLY $ 10.95

Money back guarant ee. NO COO ·S. TeKil5
residents add 5% sales tax . A.dd 5% o f order
for postage il nd handling. Orders under $15.00
add 75 cents. Foreign o rder, add 10% f()l'"
postage.

For your convenience , caU you' B<1n kAmericard
o r Master Charge orders in on our To ll Free Watts
Une : l .aoo·52 7·2304. Te ll3S rfnident$ call col 
lect : 1-214 ·271-84 23 .

P.D.Box 64783
Da llas, Texas 75206

CLOCK KI T

tnnt... Ch8...._---
•

ONLY S 14.95

HARDWARE

New, includes 2·56, 4·40, 6·32 and 8-32
screws and nuts. A very usable selection .

}/, pound 5 1.50
1 """ $2.60

L S CMOS SALE
7. LSOO ze 4020 .8 ' 4046 .90
74LS02 zs CD4000 .16 C04040 1.00
1. LSOoII .ac CD4oo1 .16 C0 4041 .6 '
l US08 " C04oo2 .16 C04042 .59
141S 10 ze C04OO7 .16 C04043 .6014LSll 31 C04OO9 .4' C04044 .5'1. LS2'O "14 lS21 "

CD4010 4 5 CD4047 .5'
14LS22 aa C040 11 .16 C04049 .35
14 LS21 ao CD40 12 .16 C04050 .35
14LSJO " C040 13 .29 C04051 .90
14LS32 .aa CD40 14 .75 C04053 .90
14LS31 ' 0 CD40 15 .75 C04056 1.00
1.LS38 ae C04016 .29 C04058 .90
14 LS1. ., C040 17 .80 C04060 1.00
14 LS90 6' CQ4018 .80 C0 4066 .6 '
74 LS I32 90 C04019 .3' C0 4069 .30
14 LS138 89 C0 402 1 .90 C0 40 71 .16
14 LS139 89 C0 4022 .90 C0 40 76 .99
14 LS155 90 C04024 .70 74C04 .29
14LS 157 ' 00 C04025 .1' 74C107 .29
74LS162 1.39 C04027 .3' C04 116 .3'
74 LS163 1,39 C04028 .75 C04507 40
14 LS115 ios C04029 .99 CD451 2 .50
14LS193 ,09 C04030 .16 C04516 .8 '1"LS258 ,09 C040342 .30 C04 518 .8 '14LS36 1 " C04035 .99 C04 520 .851. LS368 "
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e E...... ·10-'''..... Cl scade c"a,,'
_ M·JO dB 9"00; 2 .5 d8 "oi... 1,,,-,,,,
• F,l ' 'I' l'aMee'""" . ""Iv 112 x 2-3 18"

P8 KIT $ 1.95

•.'.
OJ· ..:J. ' .. ' .'

A.... . lloble 100
..ny bltnd
380·&20 Mtil

P35 WIT $34.95

· 2 ............1'
\pte 110'1"

. 20 dB ""1';
4 .5 dB 1'0 _ l og",.

_C,"", t", . lY
sob . 1m

P15 KI T $ 15.95

• 2-sta'll' co ..,..,,,,, <)ll" ,,, , c~t

_ 2'(}_30 dB !p,n. 2 dB no;", "9"'"
- Corr4>ac l 1Y, x 3"
_ eoa . COIlAKIOO-. & doode !>' Olec l ,,,,,
_ G, eal IOf OSCAR '

P I4 WIT $19,95

P16WIT$16.95

RANCE
20-83 MH .

8 3- 190 ""H.
C ,_ .. """" l ,..q

RANCE
26-88 MHI

88-112MHI
112·230 MHI

G,.... UKt I, "'l

MODEL
....30

pg· ISO....,'"
'"

P9 KIT $9.95

""C oEL
""·30ee. eo
PIG·

M",,.,
" ~

p,..,.
0)( -120 20 el 2m Col."".' Beam $ 42.95
A 147-4 4 el 2m End Mounl Beam 19.95
A14 ] · ,1 11 el 2m Beam 29.95
A 14 1-2 2 22 ,,1 2m Beam 84.95
A 14I-20T 10el fM/ l0 el sse 54 .95
A 144-l0T 20 el 2M Tw," 110...... 0<

c ore"la,) 54 95
A 449-6 6 0143 2/4SO End Moun ..- 2 1.95
A449-1\ 11 01 4 32 /4 50 Bum ,,,,

Here are some helpful sU\IlICstiom-
1 . 0 " . FM "an,mlnors lshown •• tho fight I can bill "Md . e ry

.floch Ylly a nd eco nomically lo r c:w on 2 M 0. 432 uplink.
A 0;"",1. mod if ic..ion e Nowl you to asv _ _ . 1 k Hz
"om "'01" fll""ncy .

2 .0.. fomous 2M con"".,... 11M1ow1 ol low YO" ' 0 b uild up
On ;..._,... , ecei.i..., IVS'.... lor moct. S . Uo ....,... i-f
••""m,. oo._.)

3. Po",," 10 ....,. 110••""90 ... ...., _ lifo 10 y.....' __ i _
10< """,," A .......,.c ion.

4 . W. ho......... Ol ock of _ '.-.. CuohCtoh _ ... for
,m_t. "-I'_Y....dud...., _ popul.o' _ II 'tcOmii,,_ lor OSCAR . G, .. us. ca ll; . 0'1 ....P yo... ,""In
·_v!

5. w. >lock COR ,01on , _ loa Clb"-. et c. G ;-,e us .....",

. FOR R EPEAT ERS. LINKS. OR JUST A GRE AT
SOUN DI NG PERSONAL RIG

• USE ON CW FO R OSC AR '
_ RA TED FOR CONTIN UOUS DUT V
e APPLl CAT ION NOTES AVAIL ABLE
. SEE FE AT URE ARTICL E IN AUG '16 HR
• FULL Y SHIELDED PROF ESSIO NA L DES IGN
. INDIVID UA L VERNIE R FRED CONTROLS
. COMPAN IO N CAB INETS AVAILABLE

T20 T" pIe. fI). ,_ Mod" .. Kot . 150 rnW 2M ...put. 2OO ...W
450 MH. output $ 19.95

FM/CW TRANSMITIER KITS

200 MW EXCITER MODUL E KITS
T4D·11 El"ven O",n",,1 Exc"'" 10' ZM.6M. o, 2M
M I--I/ , " , , , S39 9 5
T4O· 1 A,A bo"" but "" 'y One Chan",,1 . , .. , S34.95

RF POWER AMPL IF IER MODULES
- NO TUN ING _ VSWR PHOTECT ED . 150 "'" DRIV E
TBO·1 SO. 141).1 75 MH/. 20-- 2'5W output.

W,,"CI and T..I.....,mpl y co.......,e-t vou. cables S19.95
T80-450. 4:»-4 10 MH•• 13-15W . WfT S19.95

VHF AND UHF CONVERTERS VHF/UHF FM RCVR KITS

C"'..
I ,SA,....••••
,~

S38.4&

" .so

Modol P,,<o h". ,m,"' n'
12CB 4 $ ~q .'.l5 2 .5A
IOJR J9.95 4A
1 ()41< ~9 9S 6A
IOIIHA 79.9 5 '2A
l oaRM' 99-95 '2A
IOOR· '49-95 25A
.""''''''.. ....-, W"........._' ......... '.1

A "'" _ l'fIe 0 1 _ "'pp1.,.. 10 0_."
120de _, 'I' Ih. "'lICk Of "'OP' All h_'o..
, _'-. good ,egula"on. a"<l 0"""'...... "'0'
1-':"0" And ' hoy a,' all '0 STOCK I...
IMM EDIAT E DELIVE RY. and ,h.y "e .11
WIRED 8< TESTED,

!':rIB __ 2M 0< 220 MH. OfcoI._ 450 MHz ""' '''' ....1 complete
"""""", '" Gu , .... Mo"n '
T' u .. k Mounl

Inexpensive DC POWER SUPPLES

UH f r,ooDE l S f OR AN y BAND 3IO.s:l) .....
R6O-""~. 5· IBuV ..,""""'" 'c......... V+i f Coo. III IF '_..

11.,..<1> on', ' $!>9 9!>
RlIO--450. 7·!o..V _ .. moo"", « ... ,,,c' UHF eo...-. VHF

Con....od If l Aud ,o Boo,,,. ,$84 95
R95--4~O. O.4l uV ..", 'C"' . """ PI5 P••""", . UH ' c<,,,•.

VH F Coo•• ••" ,'F /Ao.od l" Boa. d , $q~ .95

CRYSTAL S IW. >loc k commoo ....u , iIIld Will gl.." y ,,'0.'
o''' ,d SS.!>O

VH F MODELS FOR "NT BAND 2'I-2C1_.
_I 1.0.5- ' uV ..... fId VH f Con_n. _ If / ....., ..

B_d1 ,_-95
R8!H l. O.MAwV -.. '..... P9 P.-....... VHF Con........

•F,..ud.., B_d1. $69.%
R.O to.1 " Hz lFl....._ -.. .."..,. n9-95

We h so""" 01 CUS HeRA.T. lARSH. . ......
HY(;A, 'N __ 8r COR """" ''''' I...... EOIATE
DEl 'VERY. __ .-... R_. 60_. "'.......
_ ._"".R_, Duc 1Q-3lM Veor..... T,_...
D<w.<r*. ,""'...."'... .,6 l""_ ........"". A'", w;,>"U
.......... 8r R...."" T,_ . C"Ll '" WR ITE NOW' 1'00" bOt''"'
10 __ . "" '" -... ..,,, F R EE eot~1ooJs "0 _ .._. 0'
cow...'

• ,.I(lf<E f OO YOUR r,oo..EY
• CO....ERCIAL TYPE OliSIG..
. ' DEA L FOR REPEATEHS. u o.. nDRS.

LINKS. O R RAC K MTO RECEIVERS
• MAK E YQtJR OW.. 2M 1M TRUN K

MOUNTED TRANSCE,VER

ON LY $7.95/ea.•

MODEL C2S VH F CONVERTER KIT hh"""n ) S25.95
_ MOflo, lo IOf 2 M. GM. 10M. 2 20 MH z. a orc'a l l, com'l, .Ic . •
S lab.. c__ rI ..ago . O.3'().S uv .e'lO,t", .tv • 100M dB
9",n • e-t 2~ • 4 V,,' pcb . Any ,-I 10--50 MHt
MODEL U20....50 UHF CONV ERT ER $ 19.95
. Fo< 4 32 MHz ..b Of .a1Y. 4 50 MH. lm . ao raa fI Of <XIf\'l·I.
Ole. • Econo my eon""".. . U,., _,h P H. P•..."p 10<
Op"mum P.. loo-tnan<:<' . A"y ,·1 10-160 MH.
XTAL 1.<1.... 0I ..bo..1S550

TEST PROBE KITS

Con'a ln p ,obe . g'ound cl.p. csb' • • and all compo""n u e><c~p,

plug ' 0 mal e ..... ,'h you' l~ . q u ,pmen t.
T E·3 RF De l.cto , P,obe 10' VTVM. good from 100 k H, to

0"",500 MH.
TE -.4 D". cl !>'<>be 10< ""I""...... •tc.
TE -5 DC !>«o ......./,.. la' 11 ""'9 .npU l ut,,",

T E--6 Bl oc~.n9 cep.aci' o.- IJ<Obe IOf COUnt... 009 9""
TE-1 Wodtbond DetectOf I>"<>be too- ocopn
TE-8 H.. ZlL.,.. Z ocope P ' obe

HY-GAI N 3806 2M HT'S IN STOCKI
Accessori es & Crystals, too $179.95

Low No, ... FE T
F,ont E"d
All common d'l
COdx
Co'm",,'O'"
Low Pow", 0, ....
C,y".I, Av" i1 alJle
fa , any DM" ed F ,""l Scheme

1825 BELMONT RD., ROCHESTER NY 146 12

• CALL OR WRITE NOW FOR FR EE CATALOG OR
T O PLA CE YOU R ORDE R!

• PHONE 716-663-9254, 9AM·9PM EST DAILY.
• Use your credit card or C,O.D.
• Specify ope rating freq • Add $1 shipping and , ...

handling,

H16
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SEND
FOR

BROCHURE-

•
SCR 1000

VIITTNRep~

.§1J11U
pl!ailt
7idIIJ
AhfJtib
RqJeafPh.&-
Let's 'ace it - your repeater group's success or fa il..... h inges on the Quality a nd
Reliabilit., of vo or "Machine'" That 's why the engineers at Spec Comm dedica ted
themselves to the p roducti on o f the finest repeater avaifable on the amateur marker. The
SCR 1000 has been con servat ively d esigned fo r years o f t rouble-t ree o peration, a nd every
consideration has been given t o operator conven ience and accessory inte rfacing. Feat ures l ike full
meter in g, ligh ted status indicat o rs, full f ront panel contro l 0 1 eve ry important r epeat er op era t ing parameter, and accessory jacks for
autcpatch, xm tr . remote co nt ro l, e tc. And audio so good and so fu ll, your 30 watts witl sound like l00! Th ink abou t it , and t h in k abo ut
your users. The p urchase of a Spec Comm Repeater ;s a sound in vestmen t in your group's tutu re, and they 'l l be thank ing you for years to
come. Sold Factory Direct onlv . $899 .95.

In

sa

o Lighted push.ovnons lor eont rolltest
lunC1ions & status indicators

O Su t e of , he An CMOS control logic &
timers - No Relays!

O Bu ilt -in lDer - f ie ld programmable .
Fully adj us table speed, pi t ch, time,
e tc.

a Exclusive Spec Com m MOSFET/Hot
Car rier Diode rcvr. fr o nt end - great ly
red uc es 'c eseese' & 1M p robl ems I

D Bu ilt ·in AC S u pply wli nstant btrv.
switchover for emergency pwr .

O S u pplied w it h .0005% Sent ry xlals a nd
a Turner lo ca l m ic .

D Jaclu Pro vided fO( Remote Control,
Auto-Patch, DC o u t, AF in/o ut , COR
Swit ch, etc .

o Tru. FM _ For Rpt, Audio so good, it
"so unrh lik e d irect"!

10100 10 & Aud io Mill'" Board
- 100 bit d iode programmable

~~'"
_ Adjustable 10 t one, speed , level ,

ti me
_ 4 Input AF Miller & l oca l Mic.m,
_ COR input & xmt r, ho ld
_ All CMOS logic
- Ma ny o t her fe ature s

$ 59 .95 Asmb ld . & Tested
Send for Data Sheets!

AF

Speejlicahons
R F Output , , 30 Watts
l nfi nile VS~ proof
Semitiv ity 0 .3u V/2OdB QI,

SeleC1 ivity -SdB il ±6.5 kHz,
-58dB@ :t1 5 kHz;
-9OdB@ :!:JO k Hz.

(Sharper 8 Po le Fltr. Ava ila ble )
Desense /Overload .. , W/ 1uV de
s ired s igna l, desense j ust begins @
approx, SO,OOOuV@ ;!OOOk Hz.
Spurious Response ... , 7OdB m in .

FEATURES
o Full~...ing of crit ical level s.
o Fro nt Panel Controls for timers &

levels .

SPEC COMM REPEA TER BOARDS

Don 't milke . mistake - your group d eser ves t he finest!

C~tom 'Mods ' Avai lable : 'Pl," , 8 Po le Hcvr , Filter,
Hi/lo Power, Mul t,·Freq.,etc. - Inqu ire.

SC R 100 Recei..., Board
• Ex t , wide dynamic rangel

G reatly reduces overload, 'd e
sense',and 1M.

• sens . 0.3uV/20dB at.
- Sel. -SdB @ ±6.5K Hz; e ooe @

:t30 KHz , {-1 10d B w/opt. 8 Pole
Fltr.!

_ E lCC. audio q ualitv! $11 5.00
w /lCtal, Asmbld . & Tested

SCT 100 Xmtr / Exciter Board
_ 5-6 Wts. Output
• Infin it e VSWR p roof C TC100 CORlTimet" /Control
• T rue FM for exc. audio quality Boa rd
- Spurious -GOd B • Com plete COR circuitry
_ With .0005% xtet. $ 1 15.00 _ Carr ier 'Hang' & T.O . T imers

Asmbld. & Te sted . BA-10 30 • Rem o te xmtr . control
Wt. Amp Board & Heat Sink. 3 _ 10 0% Solid Stat e
sec . l PF & reI. p wr . sensor. _ Many ot her features
$51.9 5 Asmbld. & Test ed $32.95 Asmbl d. & Tested
Call or wrire roday and ger rhe details!

/1fiCl SPECTRUM COMMUNICATIONS........::=:;;;=~:... 1055 w. Germantown Pk., Norristown PA 19401 {2151631-1710
Formerl y o f Won:ester PA



GET YOUR

NEW
RADIO AMATEUR

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

• IntemetJORlIl RadIO A '..." ...... Pre/'_elI'
• Radio A_leu. Pref,.es by Counlties'

• A R Rl. PhonetIC AlpI\llbel'
• Grea' Cirelli Bea rings and Chan,l
• Int"rna!ional "0" and "z" S,gnals'
• World Standard Time Charts'
• 'nle ",a l'onal Poatal In'ormal'on'
• World P..,l,. Map'
• F C.c. uam,naloon POInts'

• wtIere to Buy'
• Telegr~' Abbr"";"loons'

• OX 0pe<a1"'1l Cooe!
• A RRL. Countries List'
• AI Yoor Service - Amale!Jr RedIC> DNIe... ,
• OSL Manage... Arou nd Iha World '
• World Wide OSL Bureau. '
• Census of R.dio Amateu~ c t the World '
• Teleg raph Co<les'
• A""SAT _ Qaear Users Oi_lory'
• Slow Scan Te_soon Doreclory'
• Ree'prOCll'Locenses'
• 1-III..... ;i Incluoed'
• Many Otl'lllr FMIu<es'

----------------------------------

, ~ :
,. \""

..
CALLBOOKS

C=-::~

PLUS S H IP P ING

$14.95

$13.95
PLUS SHIPPING

Specialize in OX? Then you're
looking for the Foreign Callbaok
with over 250,000 calls, names and
addresses of radio amateurs out
side the USA plus many valuable.
addit ional features of interest to
the OX'r,

The U.S. Callbook has over
300,000 W & K listings. It lists
cat Is, license classes. names

and addresses plus the many
valuable back-up charts and

references you come to expect
from the Callbaok.

--- -- - - --- - ------ - --- ------------------~--.c-"oii'j'?
FORM

Illino is residen ts only odd 5% soles tox _

ORDE R •,- . . ... l<,ch Sh'PP'", loUl .....

u- S . CALLBOOK $14.95 $1 .25 I 16 20

FOREIGN CALLBOOK $13.95 $1.25 I 15.20
See your favorite electronics
dealer o r write direct for free
catalog to the publisher.
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e CVSHCRA n
A I 41'-'E L . 146-1 .-.a MHZ ..•. $19.515
A 14 1·11 11 EL. U $ ·I .-.a MHZ .. 29.9&
A 14 1 ·20 T 2OEL. 1"-14 1 MHZ ~ ,9 5

A 14 7·22 2 2 EL. U6,148 MHZ . . 801,9-11
A 220-1111EL220·225MHZ • . 2 7 .9 5
A449 -11 l lEL 4 4 9 MHZ 27.9 5
AFM-4 0 FOUR J PO L E 144 _
148 ••• . . . . .. . .. .. . .. . .. . . 69,95
AR~ R INGO 50-54 MHZ .. .. . 32.95
AR ·220 R ING0 2 20-225MHZ . 2 1.9 &
AR-4 50 R I NGO.uo~MHZ . 2 1.515
A RX -2 RINGO R ANGER 1 3~1 1O

M HZ •.................••. 3 2.515
AR X ·2 20 RINGO R AN GER 220·22 5
MHZ ...... ...•••••••••••• 32.95
AR)(-4 500 R INGO RANGER 435-450
MHZ .•••••••••••••.• . . ... 32.9 5
ARx ·2K KIT . CONVE RTS FUN GO
T O R INGO RANG E R 13 &-110
MHZ • •• •• . .. • • • •. • •. . ... . 13.9 &
O X·120 20EL O X ARRA Y 1<14
M HZ •.. .. ........ .. .. . . .. 42.9 5
O )( ' lBN 1-1 BA LUN 0)(-120 .. 12 .9 5
OX·VPB V E RT PO L B RACK ET
OX ·12O •..••.•.•........... 9.515
A 14 ·SK ST A C KI N G KI T FOR TwO
A14 '-4 •••••••••••••••.••• 1 5.1I5
A 14 ·VPK V E R T PO L E FOR TwO
14'·4 ••••• . ..•••••... . ... 23.95
A21 0SK ST ACK I NG K IT FOR TWO
A 220-1 1 .. .. . • • • • •. ... .. . . 15 .9 5
A 22 0-VPK V E R T PO L E KIT FOR
T WO A220 -11 • ••. • • • • ... . .. 2 3 .9 5
A141·SK ST A C K ING KIT FOR TWO
14'·11 .. . .. . .... • .. • ... ... 15 .1I5
A1 47-VPK V E R T PO LE KIT FOR
TWO 147·1 1 •••••••••... ... 29.95
A..9 -$ K S T ACK KIT F O R TwO
A"9·11 •••••••••••....... 15 .9 5
A..lI-VPK V ERT PO L E K I T FOR
TWO .....9-1 1 •••••••••.•... 23.95
A 144 -10T 10E L05CAR 14 5
MHZ ...... ......•.••••••. 3<1.95
A144 -20T 20EL OSCAR 145
MHZ . .. . . . . . .. .•••• ..• ...~.95

A43 2·20T 20E L OSCAR 4 30-436
MHZ • .. . . . .. . . •.. • ..... .. 49.96
A 14T·M B TWIST M O UNT BOOM
AND B RA C K ET •.. . . ... . . . . 1 5.9 5
A50 '55 ELB E A M 6 M E TE R . . 4 9 .95
A T B-34 4E L TR I -B A ND 10 . 15 .
2 0 ••••••••. ......... .. .. 23 9 .9 5
A Fe -l B A L UN ATB-3<I FERAlTE
1.1 ••••••. . ......•........ 14.9 &
C A· l R I N GOCB A ...T E ... ...A •. 211.95
MS -2 3 BA ND H I , L OW, UHF SC A N ·
"l E I' M ON ITOR A"'TE"'NA ... 24.50
L A C ·2 LI GHTN ING ARRESTOR
50·2 39 EACH EN 0 4 .60

e HY ·QA IN
14 AvaIWB VERTIC AL 10·THRU ·
4 0 .•••••. .. .. ...• . .•. .•• . 61 .00
l BAVT /WB V E RTICAL 10·THAU ·
BO •••••••••..••.•..... ..• 1I7.oo
U R MD ROO F MOUNT KIT 14Ava .
18AVT ••........... ....•. 24.9 5
18HT H Y ·TOWER V E RTIC A L 10
THA U BO .• . .............• 259.515
T H3JR 3E L 10 /1 5/20 BEAM 1 50 W
PEP .. . .. • . • • • • • • • • • • . ... 144,50

•

T H3M K3 3 E L 10 /1 5nO B E A M 2KW
PEP •.•...... . ..... ...... 19 9.50
T H6DX)( 6 E L 10 /1 5 120 BEAM . 2KW
PEP . .. .. .. ..•...•.•••••• 239.95
203BA 3 E L 20 METER . ••••• 149 .9 5
402BA 2EL 40 METER 199.9 5
153BA 3 E L 15 METER • ... .. . 79.95
64B 4EL 6 ME TER BEAM • .. . 45.00
244 HY a UAD .2EL a U AO 10/ 15/
20 . ....•.•.•••..•••.•••• 219.95
D B 10 / 15A 2 EL 10/1 5 B EAM . 14 9 .9 6
2Boa T R A P OOUB L ET AN T ENNA
4 0 180 . • • • . . . . . . . . . . . . . . . . . 4 9 .95
SOB a TRAP DOUB LET AN T EN N A
10THRU BO 19 .95
270 M OB I L E 2 MTR 6 D B G AI N
FIBERGLASS 3/8 )( 24 STUO . 39 .9 5
271 B ASE S TATION M O U NT 1...G
BAACKET 270 •• •••..••••••• 4 .9 5
BN-B6 FERR ITE BA L UN 10 -T H A U
BO . . . .. . . . .. . . .. . . • . . . . . . 15 .9 6
LA · l L I GHTN ING ARRESTOR ,
HEAVY OUT Y PL-259 CO N N EC·
T ORS 34.95
C l CE N T E R INSULATOR FOR
DOUBLET •................. 6.95
e t E N D INSULATOR FOR OOUB -
LET PA IR 3.95
2 69 2 MTR R UBBEA D U CK I E AN ·
T E NNA &/16 X 32 B ASE •••••. 1 _00
274 2 M TR RUBBER D UCK IE AN ·
TENNA BNC BASE . ..•••••••• 9 .00
215 2 MTR RUBBER DUCK I E AN ·
TENNA PL -2 69 BASE •••• ••• . . 1 ,00

e M OSL EY
C L ·33 CLASS IC3E L 10 / 15/20
8EA M •.••... .. .. .. ...••• 224.00
T A -33 J R 3 EL 10/15/2 0
BE AM .••••••.....••••••. 145.00
T A -33 E L 10 / 15 / 20 2KW P EP
8 EAM .••••••.•.•••.••••. 19 B.00
T ....OKR CONV E RSION K IT. A DO
40 MTR TO T A _ 33 •. ..••••• 8 B.50
0 1·2 VERTiC AL GAO UND PLANE 2
M TR lKW •..... . . .. ..... .. 3 0 .00
SW L ·l SHOA T WA V E TAAP
D IPOLE •• • • • • • • . • • • • • • • • •. 41 .25

e M 1NI-PRDDl/CTIl
Ha-l H Y B RI D aUAD BEAM ANTEN ·
NA B A N DS 6 , 10, 15 & 20 MTRS ,
ELEMENT L ENGTH 11 FT.. BOOM
4 ~ F T . T U RNI NG RA D IUS 6.,,,
l200W PEP, FIB RATIO 12 TO 11
DB. IDEA L B E A M FOR S M A L L
AREA. WT. 15 LBS 11 9 .50
C -4 VE R TICAL ANTEN N A 6 . 10.1 5 .
20 M TA . l20QW PEP ••••••... 5 2.50

eLA ASEN
MM·LM ·1 50 2MTR. 518 L OADE D
144-114 MHZ MAGNE TIC MOUNT
ANTENNA WITH RG·68/U
COA X . , . • • • .. . .• .• •.• • .•• 38.50
G C-LM-I50 2 MTR 518 L OADE D
1 4 4 -1 74 MHZ GUTT ER C L A M P
M O UNT ANTENNA W ITH
RG -68/ U ••. ..• . . .••••••• _ . 3 8 .50
AMB-I56K 2 M TR 518 LOA DED
1 44· 147 M H Z T R U N K GUlT E A
M O UNT AN T EN N A W I TH
R G -68/U .•••••.........•.. 3 3.00

e DEPoITROfroI
SK Y C L A W V E RTIC A L. 401801
160 . . • • • • • • • • • • • . • • • • • • . . 7 9. 50

S K Y M AST E R V E RT ICAL, 10 THAU
40 . ... ... . ......••. .....• 84.50
8D-4VR RE SO NATOR 80M FOR
S K Y MAST E R 29.50
EX·l V E R TICA L F ULL 4 0 MTR 1/4
WA V E 3 3 FT, I D E A L VERTICAL
FOR PHASING • • •• ••••... •• 69.60

e NEWTFl DNICS
4BTV VERTICAL 10-40
M T RS .. • • • • • • • • • • • • . • . . • • 9 9 .95
RM ·15 R ESONATOR A DO 75
M TRS •.•..••.•.•... ...... 1 11.50
RM·755 SUPE R RESON ATOR
1 KW ••••..• .............. 3 0 .00
CG ·l " 2 MTA CO LIN E A R 11-2 D B
GAI N 318" X 24" e ASE ••••.• 25.50
CG T ·14 4 2 MTA CO LI N EA R 11 .2 D B
GAI N T R U N K LIP M OUNT ••• 4 1,30
OC X D I SCO N E ANTENN A 40·700
MHZ .. . . . ...•••• •••.• •• •• 13 .0 0
G 6 -144 A REPEATER APPR OVED 6
DB G A I N CO LINEAR 2 M TA • • 67.110

e SWAN
TB2 A 2E ~ BEAI,! 10/15120 •• 129.9 5
T B3HA 3EL B E AfoII 10 / 15/20 • 18U l 5
T80IH A 3 EL B EA M 10/16120 . 149 _95
142 T R I ·B AND 20 /4 0175 M E T E R
MOBIL E . ELE CTR O NI C A LLY
T UN E D A UT O foilAT IC B A NO ·
SW I TCHI NG 500W PEP ....•. 19.95
SW R ·1A POWER/'SWFI METER O·lKW
3 .5-1&0 MHZ 50-239 INLINE • . 2 5.95
s W R ·3 MEASURE SW R ' :1 TO 3 :
SW R AT 500 O H MS 1 .1 TO 50 MHZ .
50·2 39 IN LINE 12.9 6
F S -l ME A S UR E S RADIATED
PO W ER. TELESCOPIC ANTENNA
1.!'>-200 MHZ .••..... . . . .••• 10.515
WM ·2000 IN LINE W A TTM ET E R I
SW R THAE E SCA L ES T O 2000w
POWER/SW R 3 .5·3(1 MHZ . . . . 511 .95
W M-3OOQ A TRUE PEP SS B I N L I N E
P EA K RMS WATTJ.lETER/'SWR T O 2
KW IN RMS O R PEAK BY
SW I T C HI N G •. .•••••••••••• 19.95
WM -6 200 INLINE VHF 50- 156 J.lHZ
WATTJ.lETER /SWR TWO SCA L ES
T O 200 WATTS •• •. . . .. .• • •• &9.95

e CDFI ROTOFIS
HAJ.l " ROTOR WITH
CONTROL •••••••. . .•.••• 139 .50
C 0 -44 R OTOR WITH
CON T RO L I 19.50
A R ·22 R OTOR WITH
CONTRO L ••••••••••.••.•• 49 .50
8 CON D U CTOR ROTOR CABLE PE R
F OOT 17

e COll...,.81 A WIFlf
50 FT ROLL R G ·II 81U LOW LOSS
F OAM S U PE RF L E X COAX WITH
PL·2&9 EACH ENO • • • • , ••• • •• 1.60
100 FT ROL~ RG II8 /U SAME AS
A80 VE . ••••••••••• .• . ... • 13.00
50 FT R OL L RG-8/U LOW L OSS
FOA J.l SUPE R FLE X COAX WITH
P L ·2 59 EA CH END .. . . ....•. 14_00
100 F T RO L L RG 6 / U SAME AS
ABOVE . . . . ..... .. ... .•.•• 2 4.00
1t10 FT ANTENN A W I R E NO. 17
8AFlE COPPE RWE L D ST RANDEO
11211 ••••.••••.••••••.••.•.. 3 .90

Slep
Elec"t.:ro::n.icEi

CO.
P.O: BOX 100. HWY. 441, DEPT. 73E , OTTO, NORTH CARO LINA 28763

WE PA Y SHIPPING via UPS or best
wayan all advertised items to 50
states and APO/FPO on mailable
items. Export orders shipping extra.
We accept Master O1arge. NC resi
dents add 4%sales tax . Phone,Bill
Step (704) 524·7519.
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NEW!
FM144-10SXRH
All Solid State-PLL digital synthesized - No Crystals to buy! 5KHz steps - 144-149
MHz-LED digital readout PLUS MARS-CAP.·
• 5MHz Band Coverage - 1000 Channels (instead of the usual 2MHz to 4MHz 
400 to 800 Channels) • Priority Channel. Audio Output 4 Walls .15 Walls 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.

SC 12A 11 C/l'~~( lS DUAl r o~!

101<_,"" P",. 1119 0lI

IeuchIene
Pad
MODELf MTp·I
.. . lI9oo

NEW!TONE .
ENCODERI~
DECODER~

o MON ITOR LAMPS: 2 LED 'S on trent panel indicate
( 1l Incoming Signal channel bus~ and (2) un ·tod
conduce 01 phase loc ked loop

o DUPLU FREQUENCY OFFSn: 600KHz plus or minus
5KHz steps Plus Simple >. any frequenc~

o MOOULAR COMMERCIAL GRADE CONSTRUCTION: 6
unlhled modules eliminate s"a~ coupling and taclli
tale ease of maintenance

• ACCESSORY SOCKET : fully "I ued lor touch tone
phone patch. and other accesscnes

o RECEIVE: 25 uv senSItivIty 15 pole fi ller as "I ell as
monolithIC cryslal tiller and utomatic luned LC
cucu-ts prOVide supeucr simi selectlvll~

o AUDIO OUTPUT : "WATTS. Built In spea ker.
• HIGHllOW POWER OUTPUT: 15 watts and I wall.

SWitch selected. lo w power may be adjusted
anywhe,e between I wall and 15 walls. fully pre
tected - short or open SWR,

o PRIORITY CHANNEl: Instant selection by front panel
SWI tch DIode matru ma y be owner re programmed
to anylrequency(146 52 prOVide d)

• DUAL METER : Provmes ·'S·· rea ding on receive and
power out on transmit

• OTHER FEATURES:
Dvnarmc microphone, mobile mount. enema! speaker
lad , and much, much, more See 211 l 611 I 711

All cords, pIURS. ruses. mob ile mo unt. microphone
hanger. etc.. Included, Weight: Stbs.

=~NEW! 6 METER FM50-10SXRll
Same specif ications as above except transm it lrecelve: 51.00·53995 MHI 600 channels

In troduc tor~ Price $38900

• FREQUEN CY RANGE: Receive : 144.00 10 148.995 MHz.
5KHz steps (1000 channels). Transmit 144.00 10
148.995 MHz. 5KHz steps (l000 channels) + MARS
CAP.-

• FUll DIGITAL READOUT: $11 eas~ to ftad LEO digits
prOVide duect hequencj readout assunng accurate
and Simple seiectoe 01 operahng Irequenq

• AIReRAn TYPE FREQUENCY SELECTOR: large and
small coaXially mounted .nobs serect 100KHz afld
10KHz steps lespecllvely Swrtcbes cliCk slopped .... llh
ahome poslhon Iacurtate frequency changing Without
need 10 VI! W LEO"S .... tnte driVing and prOVides the
slghliess amateur wllh full Braille dial as standard
equipment

• FULL AUTOMATICTUNING OF RECEIVER FRONT END :
DC output of Pl.L fed to varecto. diodes In all tronl
en d RF tuned crcuns provrdes full senSlllvlly and
opt-mum mtermodutanon rerecnon over the entue
band No olhe' amateur unit 'I ,ny price has tfus
featur e which IS found In only the most sophisticated
and erpenswe aircra ft and ccmmercuruenscewers

• TRUE FM: Not phase modulation - tOI superb em
phamed hi II audo qua li ty second to none.

o FULLY REGULATED INTEGRAl POWER SUPPLIES:
Operating voltage for all cucurts. r.e.. 12v, 9v and
Sv have mcecenoenny regulated supplie s 12v re gu
tater ettecnve In keep ing engine alternator noises
out and pro teels hnal transistor fr om overl oad

SUMMERSPECIAL
FM144·10S1RII

'389'"
VALUE $599,00
R.gul.t.d AC/PS _
Mod.1 fMP$-4R •.. $49.00

R s.aIn & Serrice c.......
,.ontl....t Buzz. d . Sa, Electronic:.
BuZZM'h B.,-. "'a..
En " SMllord Com""'nicatoon.,lfIC.
COlonia, N.J .
Wn t: Co..._ C~ion • . Inc .
seattle, WasIl. ~

"'""
PLEASE ORDER FROM YOUR LOCAL
DEALER OR DIRECT IF UNAVAILABLE,

Ma nufactured by one of the world's most dis tinguished Avionics m anufactufers, Kyokuto Denshi Ka isha, L1d_

Fifst i n the world with an all solid state 2 meter FM transceiver.

AMATEUR-WHOLESALE ELECTRONICS
8817 S oW. 129th Terrace. Miami , Florida 33176
Telephone (305) 233·3631 0 Telex: 51-5628
U.S. DISTRIBUTOR

•
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Sll(

1' ·1*' . } 1' '"lh l

, " ."I d)

I~ . "d" f"" 'b1 . BIRD 4J
IHRUll~f wmlo1(\(~

lur~ORI1! O

81 1111 ()IS f Al8U ! o~

PIe..... _~~ tor n-"! ""•.

STANDARD
NEW 2 Mf!ERFIII
TAANSC{Jv£RS
'oIo~ SRC 1! 6A
SPECIAL SALE!
• SllC Il !>A 1....., 00
-r m rs II , .
_~ o go( ~~

• lISA } nnun 84S(
CIIAIIG( ~

• PT lliU l! ~T H! RCASE
· u I9 RUB BE ~ A ~r !!QW>+I~

. ~ . CAOS

©
SIGMA AF-2000

1; SWR &
POWER METER

IN TRODUCTORY P RICE sn
CAL PWR SCALES 200W 2000W
.11(0 U't{;( J ~ I~ lIIHJ

• Pl, E..IS( DO xnrc I lISf fHlllf .'000 ."fH
S VltU APPf,lR "~ lOWIA~AICED UNIIS
_ llf !llllO IS~ ~ l..o" ,OUAlIY CAl lflllA1ED

PIlll I[SSJO ~Al QU AI Ir'f INSfAlJ It!Nr

AMMCOM

S 2 25 TWO M ETER
SYNTHESIZED VHF·FM
TAAN CEIVER

~KDKI
ACCESSORIESFOR II:DII: Fill 1«
F"'PS ~Il ~tS ulillf'd AC IPS ~.

F"'TP- l TDld T_ "ild sss
FIII'P ] T_~ ,_ " ild . ,HI iO~ u"'bfr

P'O&'''4IbIl! "'e!llOfY '"FIIl \lC I M.Cfllllllont *,fh B","·IfI
loue~ T~ Pid sss

f MID I P"'i te Cill DtcDdel lOt lISe *'fh ilfId
P'os' ""'ell by A"y IDUt~ IDflt Pild m,

SC 12,1. Audlblt TDne ERtDder Decode! S1 19
FMSC-I Sunnr l - RilnllDm. An, Range Sl69
FMSCl Sunnrr - Pro~r .mabl~ 14 Chil nnel, ,~

MA RS CAP Ophon K.I - An, f re quenq,

f MO F-1
Ani Split m
Olilet Opl wn Kit - 2
E,tra PDSlhon l , C'lltal!; Reqw ed us

FIIIOF-2 • I MHz Oll:>et OplKln M
(No Ct yshls TDBuy) us

FMTE I s..b Aoo,OIe lone ( Ion HI -
AdI"sUble £,110] HI) '"FI"A1 i .. Wil~ PorlillH Anl, flll il tor Holel
Molt lOf Apilo-rm ...! S1 9 ~

Eo llil DCCord & Plug n se
ACe Sot'rl ~ "on D.. Plus ,I>"
O. nelS '.l ifl.llill lEou l l 11 00
Se",oet Yil/IUil l "00
Mounhol B' ilt"l (h Uill 16 00

©
SIGMA
XR·3000D
LINEAR
AMPLIFIER

ATLAS
210X-215X AND 350-Xl

HEW - tOll IlAII . ItOUTOllS . .. $1!lU !l 'll'!i"
U M[ Q~UO Al lU M'

na rs IH! , .. tt

11£.\'1\ TWO NEW SCANNERS!
FMSC-l SCANNER FOR KOK FM 144 AND
7400 SCANNER II lo rTrio ·Kenwood TR-1400A

INTR ODUCTOR Y PA ICE $789

NEW!

PL£ASE WRI T[ fOR SPECIAL BO NUS
AND PAC KAG£ OffERS

•
YAI!SU FT-101E
TRANSCEIVER 'S

,.,.... . "" lor ......., 01..,

-
TEMPO 2020
l BQIll.....~ ! \ (11 sse I 'lA~SCE"[ ~

f'IlO i D~ ~ ..~ U ~ B! AT./,/!ll COW ~A

110" Of .\D1fl,\C( O ! ~,;a ~H""u A~O

u ~tQU! OP! Rl.[I ~G f!AlU IlfS
PU...,( "' III !! fO ~ Cl) IIP1, ! !! l~ fO ~

YATlO~

STANDARD
TRANSCEIVER
MODEL SRC- 146A

I
~ N EW!

~ IW " rouc~ ro ~ t PAD
CDIo1 FU IU YW' Ill: D&
~EAllI 10 P\U~ I~ 56~ 00
CO Io1P1,m BA C'~SS(Io1 I!LY

" " I" "
.............

FEATURES
CUSTOM CO MPUTE R GRADE COMMERCI AL COM PONENTS, CAPA CI10RS , AND TUBE
SOCKETS MANUFACTURED ESPECIALLY FOR HIGH POW ER USE _ HEAVY DUTY 1JKW
SILVER PLATED CERAMIC BA ND SWHCHES ' SILVER PLATED COPPER TUBI NG TANK COIL
• HUGH 4" EASY TO READ METERS _ MEA SURE PLATE CURRENT HIGH VOLTAGE. GR ID
CURRENT, AND RELATIVE RF OUTPUT . CONTINUOUS DUTY POWER SUPPLY BUILT .lN •
STATE OF THE ART ZENER DIQOE STANDBY AND OP ERATING BIAS PROVIDES RED UCED
IDLING CURRENT AND GREATER OUTPUT EFFICIENCY ' BUILT IN HUM FREE DC HEAVY
DUTY ANTENNA CHANGE·OVER RELAYS ' AC INPUT n ov OR 220V AC 50-60Hz · TUNED
INPUT CIRCUITS ' ALC-REAR PANE L CONNECTIONS FOR ALC OUTPU T TO EXCITER AND
FOR RELA Y CONTROL ' DOUBLE INTERNAL SHIELDING OF ALL RF ENCLOSURES · HEAVY
DUTY CHASSIS ANO CABINET CONSTRUCTION AND MUCH , MUCH MORE

NI!WI
FMSC·2 SCANNER
FOR KD K .O~ ~
FM·144

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

An AS COLLIN S REGE NCY
DENTAON BAIMSTONE CUSH
C A A F T, B IAD, STANOAAD
KL M HYGAIN KENWOOD TEMPO,
MINI-PRODUC TS, MIDLAN D, VHF
MAAINE EIMAC. ICO M AMMCOM
CIR, ETC _ PLEAS E WR ITE FOA
a UOTE

2 DAY "'IA SHI~ENT ANY WI--I£ RE IN U S $35 ALA SKA "'NO HAWAII SLIGH TLY HIGHER

. _ 10 _ .....' _
• :10_ _ _ ,,,, • • SfIC 10"'"
· '-""'. '''~( D'' lunD• A~ IO .... .. ..1. _ I _ ......... u, "

• FULL BAND COVERAGE 160-10 METERS INCLUDING MARS,
• 2000 + WATTS P EP SSB INPUT. 1000 WATTS INPU T CONTINUOUS DUTY.

CWoRTTY AND SSTV,
• TWO EIMAC 3-5OOZ CONSERVATIVELY RATED FINALS_
• ALL MAJOR HV AND OTHER CIRCUIT CO MPONENTS MOUNTED ON SINGLE

G-ID GLASS PLU G IN BOARD. HAVE A SERVIC E PROBLEM? {VERY UNLIKELY )
JUST UNPLUG BOARD AND SEND TO US

• HEAVY DUTY CO MMERCIAL GRADE QUALITY AND CONSTRUCTION SECOND
TO NO OTHER UNIT AT ANY PRICE!

• WEIGHT : 90 toe. SIZE : 9 'h "(h) x 16"(w) x 15W'(d )

~I'" lIDO
HIIA~ s(rO T l< II)
IOSIlC -IIb>l

FOR
KENWOOD
TR· 7400A

14 CHANNEL PROGR AMABLE
INTRODUC TORY PRICE $99

NI!W! 7400 SCANNER

14 CHANNEL PROGRAMABLE
INTRODUCTORY PRICE $99

O<P c,~..
5 I GAEGOAV- WAUGU

O"...,;G." Mg'
JIM MAGGIO- Mil' W8CX ~

S E GUCKMA'l _ W!l4I1 fJ

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace, Miami, Florida 33176
COURTEOUS PERSON AL SERYICE- SA ME DAY SHIPMENT . pnc.e I ybjtoCl to cfI""l11 .111>0<11nollel.
TELEPHONE: (30 51 2330·3131 • TE LE lt 51·5UI · STORE HOUR S: 10- 5 M ON _·AlI,

-I••··~ ' '' ( ...-- A2l
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NEW
DIGITAL CLOCK

with
10 MINUTE

TIMER
6 digits - 12/24 hour

Here ', the kit everyone has been a sking for!
Never fail 10 identify your station again , Alld

it 's easy to use, just tap tim er button to start , 9 m inutes late r t he d isplay will fla sh on and
o ff to ale rt you . Rese t it by simply touching t he timer button o r it will reset itself
a utom at ica lly ett er t wo m inu tes ! O t her features are : jumb o .4 " LE D readouts, d urable
e xtruded alum inum case avai la ble in 5 co lors, pl ug transformer, Pola ro id tens filter, t ime set
b utto ns, f inest q uality PC boards and super inst ruc tions, You ge t all parts - no extras are
nee cled , unlike some of t he kludges our competitors off e r! Colors avai la ble: gold, black,
silver , bron ze, blue (spec ify), Size : 4 .2 5" x 1,5" x 1.5" ,
Clock Kit with 10 mtn. ntrer , DC·10 •...... ", .. • . ,., ... . . .. .......• , ..•. $25.95
Regula r 12/24 hr clock k it . . . . . . . • • . • . . , •. ". """ _ 22.95
Alarm clock, 12 hr only , DC~ ••... , .... , ., . . . , . , .... . . . . . ....•.•.......• 24.95
Kits are also availab le fully assembled and tested, just add $10 to kit price.

FM Wireless
Mike Kit

$2.95
FM.'

Transmi t UP t o
300' to an v FM
bro adcast r ad io .

S ensit ive m ike inp u t requ ires c rv stal
c e ra m ic o r dvm,m;e mike. Runs on 3 to
9 V . Super sensi tive m odel FM·2 .. $4 .9 5

TONE OECOOER KIT
A com p lete tone decoder on a single PC
Board. Features: 400-5000 Hz edjusteble
frequency ra nge, voltage regula tion, 567 IC.
Useful tor touch-tone decoding. lone burst
detect ion. F$K dernod, s ignaling. and many
o the r US6. U5e 7 for 12 button louchlOoe
decoding. Runs o n 5 10 12 vcns.
Complete Kit . TO-' . . . . . . . • • . . . . . $4.95

CAR CLOCK 12/24 HR CALENDAR ALARM CLOCK
6DIGIT $25.95 6 Digit LED 12/24 Hour

MUSIC LIGHTS KIT
See music com e alive I 3 d ifferent lights
flicker with music o r voice. One lighl for
lows, one for the mid'range and o ne for the
highs. Each channel individually adjustable,
and drives up to 300 watts. Great for
part ies, band music, mte clubs and more.
Com plete Kit , ML·l $7.95

A super-sensitive amplilie r which ""ill pick
up a p in dro p at 1 5 Ieet! Grea t for
monitoring baby 's room or as a general
purpose test amplifier. Full 2 watts of
o utput, ru ns on 6 t o 12 volts, us es any type
of mike. Requires 8-45 oh m speaker.
Com p lete Kit, BN -9 ." .. , , , . , , . , . $4.95

LED BLiNKY KIT
A grea t a ttent io n getter which a lter
na te ly flasnes 2 Jum bo LEOs. Use for
Mme badges, bu ttons, or warning wee
panel ligh15. Runs on 3 10 9 volts.
Campi.,. Kit $2.95

SUPER·SNOOP AMPLIFIER

30 2Me.~

WATT Pow... Am p

Th. t"mous AE c lass C power ..-rIP now
IIvllilable mllil order! Four WBtts In tor 30
Watts out, 2 in for 15 out, 1 in for 8 out ,
Inc rlldible value, com p l. te with all parts,
Instructions and detll ill on T·R rel ay . Fully
stable. output short proof, inf inite VSWA
p rotec ted! CMe not included.
Comple t . Kit $ 22 .95

Has every feature one could ever ask for. KIt
includes everything except case, build it into wall ,
SICilian o r even ca r! FEATU RES:

-,. .:-.
Assembled and tested. Ext end the range of
you r cou nter to 600 MHz. Wo rks wit h all
counte rs. Available in kit fo rm for $44.9 5.
Specify + 10 o r +1 00 wit h order.

600 MHz
PRESCALER
$59.95

• High accuracy ( 1 m inute /m onthl
• Big .4" LED display
• Special ci rcu it suppren all IIOltage

sp ikes and trans ients
- Same case as illustra ted above • 6 Dig its , .5" High LED - 12/ 24 Hour Format
• Display b lan ks wit h ign it io n off • Calendar shows mo./day - Sneeze button
• Reverse pol arity protected • T rue 24 Hour Alarm - 7001 chip does all !!

C
"

K ·, DC 7 $ 2595 . Batte ry bac k up wi th bu ilt in on chi p t im e baseompe e I, • . . . . • • •

Assembled and ca librated , ':i.:iJ~5~.;9;5.r..C;;o~m~Ple te Kit, leu case, DC -9 .. , , . 5 34.95

VIDEO TERMINAL KIT

21 L02·1 $1.95 Fa" .50 '" Low Powo,

BOBOA$l B.95
Foc.<><y PnlnO ~ ;""Iudl.. FREE _k~"

COOE OSCillATOR KIT
Po werful 1 watt audio oscillator o f approx.
1 kHz, good for many uses. Grea t for
warning alarm, battery checker, voltage indio
cater and code oscillator,
Complete Kit, CPO-l .. • . . .... , .,. $2.50

DECADE COUNTER
PART$ KIT

INC LUDES • 7490A decade counter
- 7475 latch

$3.50 •• 7447 LE D driver
LE D readout

_ Cu rrent limit re sistors
Com p le te wit h instruct io n a nd details on
ho w t o bu ild an easy , lo w cost f req.
cou nte r. RS

SIREN KIT
Produces upward and d ownward wai! char
act e rist ic 01 pol ice s iren. 5 Watts aud io
OUtp ut, ru ns o n 3·9 volts, uses 845 o hm
speaker.

Com plete Kit , S M·3 , . , $ 2 .95

POWER SUPPLY KIT
Com pte te tri p le regulated power supply
provides variab le ±15 vo lt s at 200 rnA and
+5 volts at 1 Amp. 50 mV load regulalion
good fil tering and small size. Kit less trans
fo rm ers. Requ ires 6·8 V at 1 A mp and 18 to
30 VCT.
Complete Kil , PS-3L T , , $6.95

10/$100
10.'$1 00

31$100
3/$100
31$Z_00
3/$ 2.00

."

SOCK ET KIT
Aaot' ...... ' 0112
..-,_ 'C
oock.... Good '0
_ .."""" tM
shoP $1,95

..' $9 .95

S E ND FO R D ETAILS
$ 149.95

TRANSISTORS

~PN 2N3904 typo
P~P 2~3906 ' YIl'O

~PN P,- T lib~
PNP P_, T.t> 4(WV
FET MPF·101 ,ypo
UJT 2N2646 ,ype
1f1l3055 fIl PfIl P<>we'

lN91.A tv,. 501$2.00

FER RITE BEAOS
..."" ;n lo _-.,.
1S!S I .oo
6 _BoIun e-.
S/SUIO

o..lM'
W",. I... ou<
............101""'"
10... H. "'"0

. . 101$1 .00

SO CK ETS
I . PIN 51$1 .00
1$P1N 51$1 .00
2. PIN 2/$1 00
40 PIN 31$2,00

REGU LATOR... "
309H ~ .99
3401(·12 "t" 125
78lY.> ~ .99
78 12 ~ 99
1815 '" ,99
78\8 .99

PC Boo,d

'mT,....I...mo<
$1 ,.9

I OOV.1A .

0 .... ..."
,,,,,lu$ _'d
0< " ....t ..........

$9E5

LINEAR

see ~

'" .~
!i67 1.75
1458 .50

LEO DRI VER
15491 .50
75492 .50

7410P·AMP SPE CIAL
F cwv primo "';";";p _" both

" _ 7. 1 ,.. ...._

10 for S2.00

ae
."
"as
.sc
se
,~

OlOOES , 1I( V.2 ,f,A 5/$ 1,00

CHEAP CLO CK KIT

FN0 3Ml ... .. .• " c.c _ 7!i
FND 510 ,5" c 1.2'5
DL 107 33 "' CA 1,2$
HP7730 27" CA 1,2$

Red Pol. ,oK! FiI,e,. ,.,25" X 1.1250< .59

TTL

,.,OO
7.5112
,~,

7.13
147&
7. 90A
7.' .3

OC~ F...u,..,·6,..".•·· LEO
11 1, ... 24'..._ ,

LEO DISPL AYS

~

COMING SOON:

SE E YOU IN AT LANTA - HAMFESTIVALJUNE 18& 19
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VARIABLE POWER SUPPLY
• Continuously Variable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1 %
• Electronic Current Limiting at 300mA
• Very Low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

1031 .. , .Goo*_ -" l~ ..__e-._ U1"S

... * SUPER SPECIALS; "

IC",fU ·.WITH
55 & S10 ORO£RS. t
DATA SHE£ TS
WI TH MANV IHMS

~I-- •• ,_ a ' ......- .. ,-" ,....... e...... ,_ •• , ..
..... II. .... ,.....' .. , ..
..... 1101 _ ,"'.... M
..... ".. ,.. ,.. , to..... "". ,..- ' ..... -'..... I'" ....... ....."'-'. .._ .."1_'" .....' ,10_. .."" -" "" ,._. .." "'.' ....' '10"'. I,'"""I"'" .,., '10"'" ,..."" " .., "" "OlIO' ............ .,,, 110"". ,,"

11- ,. '"'''''' ".t.. ,...... "., '.H"." i4

'~' I'''''' "'''. ..'. ,,,m '_,... ...,.. ,.... .. '.
'''Dt6l''''L Ie', - -

.... _'.. ., .. , .,_ '.10

.'" .._ ..1'. '_ · .......... ..,,- ,,'''''''' ..........- ,.'"- '...._ >1"_ ' OO

..... .._. 11 . ..... ,>I
~'"' ,..... ..... ..... . '.-..., ' oo...... ......... -,- ".. ,_ .......- .. ' - ...
......... OC'. , , ...... ,..- "'·1"""-··..., ... ,_.. " ...'.,., UI.... ,- " ,_. ....oo,_ ._ M.... ,- ... - .., ... , .... , . • _ M... ,_a ,.,..0_ '..,. ,_.. '....- '"

"to ,_., '....... •

20i$1 , "'.f '02 200M'"' ., "'. 3""
, " IS, I .Dl1J lotOS'HR ' ,, ~
25iS ' I ,M320lluod 101 0......... M

OiS' , ."'31..... VGI' .... m[Il. 5$.'1' 1 ..E555 T_ m[Il. l IS''is' , l M1!3 2·nv .... [I'. JIS'
III Ule-.,.Doo_-Ol• • "',

.... ' UMDoNo7.. -o... JIS '
" 'I" CIo3IIN5 1._ ...... [I'. -511

SI!o RC4._ '5V_-o,. , -2'O

'N." ,ooW'Om'" [I,"",
' N400" OOW , ,,, Roc'
' NOl... :IO\I , , .

BR. " W "" "' Roc
lN2222... ,.,.. ' ...
lN2'90,_ , _
lNlO!i6_ x ' 0 '"
"":J!004 . ' 00
........__'$0. . '00

""""'"_ 'f' ,.....,.
"fB'''' __ '_'O-J5W.:a-_,",roJ sr..DO
_ "T_ ........ Oo+Ioo-ooo I.._ l :1-'11
1tCA".."LOuolT'_...... ' ,O.2 .. 3OV.-...ro. 125011
1tCA'..."'Ouol"_..... . ,.5V• •_flO.. 12-2'0

'FREE
MH' Ir...-.... " .--rOIlS 1' ' l _ . AII .
l UI.. .... • .. _ n' .-.. t _ IIlin'''". "'''I .. _ ... _ ~'" ,. ' ..•_ .. ~.. .... · 1-'",- _..... ,,,
._...... '1.......11 ..
•_ ,"' '' ' 11_
'..... -,"". --I.... ......,..... "IO' .. ' ..
''''' oo .-: 1-,.... u • .....no• ..... _
'0_ lit, ,. .. VI' .......
'0- ....".... .. _
,__ "'.. ,.... I> • • "",,_ " ,10 ,..... • .. , .
,-. '"10 ,""'_ ,.
,_ "''' , ,. iii' ,..
,_ "IS' , ., " .. " "
, - ' 010' , , •.~, 1_',_, '..... I..... ..~, ......",..,.. ,..... ,-,..,,.' - .~' ....,,....... .. -
,..... l/J1 ~ _,- , , _,,....... "' ..- ....,..... ..- .." ,_ ..,........ ~.. "- ~ ...,.,...... ..... ,tMt.=.. - I=:.::
W~OOl$ ..-.. ...to,............ -1_'·'.... ··1..·...•- ·1-.,- ......-- ......
...." '- '....... .. .. _ 1_....... _ '-..... .. ,....., '·1-.....n ",.- '.'-'"_.. ,.- ' .. ..-- .. ,..... ,......'

ASSEMBLED $11.95

ADD $1 .25 FOR

POSTAGE/HANDLING

KIT $11 95

MORE SPECIALS: .",
RC41950N " 5 V . ........ IIOlTAGl RlGUI.""OR 'c. II... _ ..
__ _ H",," R......... "511 _ tao Of' "'_·t,"'.
R_ _ DC I'I_XW' ..... 2 ....... _"'t
10" . 00" S</to..., ..." . '" ""'IP 11.25

L"'14' • RlO COOIPENSATEO Of' AMP.. ...70', MCI14' . Ole, ..0'. iii '
"" ' 458 OU"'L 141 OP "'. mO'. 3/11
RCO" " 8 OU"'L 14' 0 ",0'. JII'
' ..J904 ..P.. TR.....S'STOR ....... ' f 'ER/SWITCH to 60 m'" ~ 'oo 1/1'
lE .. ERs_s""" f. Vol_ 3.1 . II , • J, 5,' , 6 .a , a.2 40Ilmw 4iS ' 00

I " '0. ' 2, ' 5, 'I. 'I, 20. 22, 2', 21 , '" 33V I' 10'lI;1 , w. tt JII ' 00

eMONEY·BACK GUARANTEE
eAll TESTED AND GUARANTEED

ADVA ELE CTR ONI CS
BOX 4 181 1< . WOODSIDE. CA 94062
Tel. (415) 851-0455

ADVA

OTHER ADVA KITS:

l.CIOIH: "" _ """" TT' "e. .,.. ~'c. ~~" _ .._ ---_...._... ...._ ..__ ,,_ ......_ ,.. """' "0_ .......- .• _ "",y .
"" 0"""".-'''0 ,"'" v ' IT, _,.._ , " __ _
,....... <--< "'" ' ", '" _ . "..~ - "" .... _ .....
._, ••• , ~v 0 """"" 'IN . _ 0 ........, , '" 0 _. " v 0,..,.,. _- - ",-... .. ..
'- _ "_',,, _ ,, .. ,- ---_ .._oc_.__... ..__... .._.... .,,,_ ....---

-_..__.._-------".--

,_,_,." ...,._.ro __ -.. _ '-_.. .... ""
..-. ", ... _- --_ - --..._.._.-..... .. ..... _ _ U"'''- __........ ...__.......-- ..-_.._------ --_. ,--.. _.......,..........-..-.. .__ ..--'>0-..- ...._--- _-- .._,....._.....e-. __..__1'0 "" _

SPECIALS- THIS MONTH ONLY

lN34

lN6263

2N918

2N3866

RCA29

LM741

LM1304

LM2111

CA3028A

RC4136

LP-l0

Germanium Diode 60V 10mA

Hot Carrier Diode (HP2800, etc.)

UHF Transistor -Osc/Amp up to 1 GHz

UH F Transistor -1 Watt at 432 MHz

NPN Power Amp/Switch 30W TO-220

Compensated Op Amp mDIP or DIP

FM Multiplex Stereo Demodulator

FM I F Amp/Limiter/Detector

RF /1 FAmplifier DC to 120 MHz

Quad 741 Op Amp e-Low-Noise

LOGIC PROBE Kit-TTL, CMOS, etc.
(See Above-"OTHER ADVA KITS")

10/$1

$1.00

4/$1

$0.75

.70

6/$1

$0.99

.99

1.45

.95

$7.85

A24ELECTRONICS

BOX 4181 K
WOODSIDE, CA 94062
Tel. (415) 851-0455
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.ILLll~ ILlellle.ICI P. O. BOX 19442 E
DALLAS, TEXAS 75219
/2 141 823· 324 0

WE BET THAT WE CAN SH IP ANYTHING IN THIS AD WITHIN 48 HOURS OF RE·
CE IPT OF YOUR ORDER . II we lose we wilt still send yoor order and we will also send
you 11 brand new silv",," dollar lor every 55.00 in merchandise you ordered I

If WE WIN WE GET TO KEEP YOU AS A SATISF IED CUSTOMER ...
WANTA' BET??

'Silver uolla,s are new coPper clad slyle. Refunds are calcula ted on nearest $5.00 incr",
ment . Sundays and hol idays are e~cluded.

Mini Grandfather Clock Kit

$39.95 kit

• ~... EIO<t""''''
• lQO'l; So';<1 S,_
• .\" CIoIOS Ie eo-.u<,"",· 10...0.,._PC_

1.$- ••.5"• _. _ ..... '0 ,"'__ _
• L-. \\- LE D -... .... ~ _a__""
• ~"' UD _,.... "." ' .............._ ,eo."""",-....
· e-'... _h.,J'...... •... 3

0'<10<>1· _--,..... _....--, _.
• LOWCOST· ~. _'~ .. -" ............. ,....._

' '''..... 110 _ ..

$59.95 (auembled & c'>ecked OUt)

TAKE
automatIc

'"Discount
on MDSE
orders o f
550.00 Of_.

PS-12 HI GH CURRENT V A RIABLE POWER SUPPLY KIT
A lOW COST WAY TO HAVE A OUALITY VARI ABLE BENCH SUPPLV•

ALL ELECTRONICS SUPPLIED
LARGE COMPUTE R GRADE FILTER
PLATED PC BOARD
UNIQU E PRE ·REGULATOR ALLOWS COOLER
OPERATIO N AT HIGH CURRENTS.
3 10 16V 81 15 to JOV [two ranges) ~
lOA CONTINUOUS 115A wittl fan cooling)
ADJUSTABLE CURRENT LIMITING
SHORT CIRCUIT PROTECTION

$2.50

MK-05
$12.95

Requlation : 240mv Load &- Lme
Ripp le : Less than .5V @30V &- lOA.

Outside co nt ine llta l U.S, Artd 5 10.00

6 DIGIT MINI MOBILE ALARM CLOCK KIT
Many of our eusroenees who have bought our Other mobile clock k its
IMK·03 & MK 04I , haue requested a small mo bile cloc k for In dash
mounting, We put our engineer to work on it and the resul t is the
compact MK05 DesIgned to be a mobile clock from the ground up.
There has been no comprorr use on quality. Take a 1001< at PIe specs,
pri~, , il e and compare it with any other clock kit on the market ,
We will be waitin9 for your order.
• O'- uf ToT _.· ,_ __ ............--• ......'_ 15_,6_, LEO,_._ _---- -· ,.. 0....."'_.,,_1'(: -..:t •_......._......... ./. "

:::.::._' I ......... ~~. t· ~,·~........._._1oI.... '--""i " ;'
_ .. _ .. OOOT .' II " v a

• ~....._._,- ... '" (l. ;:...
.".- T ~'L • ~. :J l> ~..- 1. " 00:. 10.. ... _ .....

• A__ .... '_ oIf .. · .--_.-..--- '-...;~ ~~'1'(:_0- l.&- .r ...
__ I,.... .7SM ~-....:

Add $3,70 lot UPS shipping,
for Parce l Post & Insu rance .

OVER ·VOLTAGE PROTECTION KI T $6.95
(OVP- 1l

1he QVf> l will protect your eXp<!ns ive gear from volta!l"
surges, power supply maUunction or tampering hands
0" your voltage adjust . Eve,y ,egu lated power supply
should have one, Cheap insurance for expens ive etluip
ment.: Adlustable from 3 to 30 volts DC, Useable on
Supplies up to 25 amps. Power supply must he fused .
Dire<::tly corocetebre with the PS·1 2 Powe' Supply. PC
board and all parts suppled, Includ;ng25A SCR .

$49.95

TERMS, NO coo's' Send che<:k or M.a. • Add 5'l1i postage
Tx Residenls add 5"4 sales lax • FOfeign add 10'lI> (2O'Jl, airmail)
Order's under SIO, add 60c handling' Repair service available
Accept Ing phone Ofders on Master Charge and Bank_icard.BB

also wor1<s for voltage source

$9.95

All necessary com
pooeots & PC board,
t.ess speaker.
5 to 10 watts output
depending on speaker rm
pedence. Useable from 3
to 15V lIower voltages
gives red uced output l.
Requ ires I amp for fu li
output

OUR CUSTOMERS WRITE ABOUT OUR COl KIT :
H ••• great kit. "

H .._ •. _ ,- , ._. .. •• good J_ -" /"...un,-"" It!~......e ~...ue , cc. u=ll/FI.
H •• ,f6rl tM ric k it and seFVice. Send three m ore . H

The COl kit IS ill these things aod mere. Get in on a one-t ime dea l.
Complete ele<: tronics,
Requ ires hea lsink loot included)
for h,~ inlens'ty "robe.

Everybody is talking abou t it' 'A dual tone ear shanering
sound that is impos$ible to ignOfe. Resembles the Eur·
opean s"en sound, EASY to assemble!

A special buy on a hIgh qualit y ultrason ic transducer allows us 10
o ffer th is kit at a super p rice - but hurry, qu antities are limited

'You can build intrusion alarms. motion detectors, remote
controls, ecno rang ing or liquid level measurement equ ipment.
We supply the basic t ransmitter and re<:e iver e le<: tron ics includ·
ing a dril led and plated PC board . The un its wo rk at 23KHZ
with a range o f 20 tt . and ca n be posit ion ed opposite each other
or siue by-side and bounced off a solid surface . The output will
sin k up to 300ma to drive a relay, a larm ci rcu it , etc , $19.95
ORDE R US·0 1

AUTOMATIC TIME-OUT CIRCUIT
Giv... a t 1 ",""ond onlrV <leIIV, lho" 11 ;119"" In .I"m, li!:!n, .1c ...... i1l>
5~10 minUIOI..loctablell ,me, o...co ,ea,m, ;" o lf a't. r H,. cycl•.
Oi' OC11y compa..ble w llh the U$--{) t I nd Wa'ble AIOfm . Tri'l9""
on a '1""," go,,,~ ,,"ns,sl 'on, Requ,,.s 12 YOC W;II """"" Of ,onk $3 95
up 10 2OOMA. •

IllUSUlle mUII-lleHVlIIIT

SOLID WOOD CLOCK CASE
H;mdcrafted sp«:iliCJjlly for tht Grdndfathtr Clock ($l!e p icture above!

MADE FROM Sel ECT SOLID HARDWOOD. These beaut iful cases are
custom cui fOf the Mini Grandfather cloc k and avai lab le in either ASH or
WALNUT . CM\! comeos with pre-eut ruby 'ront tens and back panel . The
PC boards slide easily inlO IWO internal grooves to make in$lallatio n quick
and easy. Choose lrom the following:

Complete case assembled aod fin'shed _ $ 19.95
Complete case k it. All pieces pte CUI aod notched, but unstained and un

firusbed - S15.95
PLEASE SPECIFY TYPE OF WOOD DESIRED. ASH OR WALNU T
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OP AIII PS
:l.-fl lID

JOI To ~

,." O,P
>0/1 TO 6
,., p OP
, ., ... DIP
,. . TO S
,., TO'

DISC RETE
LED',

s~. c '~o......w"~0'" ''

PC TRI'"
POTS

_ .1100

. '" 60100

CMOS
•4001 S 2D.." ~

4010 40
401 ' 20
4013 ~O

4015 II!>
4016 40
4023 .20
~02S 20
~02' ~O

~026 65
~030 as
~0~ 2 '5
~o_~ 60
~046 " 5
40~9 ,_0
4MO ~o

) 101 It;
6 01 (OJ
6 01 00
5 .. 00
S·11 00
5 ·01 00
5 " 00
5 11 00
, ,,00
2 " 00

$4.95
6/'28.
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lB11 UB 12'!>
'III ' TO) I ~
lB'~ T03 ,~

lB " T" B ' 2'!>
l8l " TO·~ IS
182. TO ) , ~

m DIP J'5
m TOS J'5

"'OM
110J I"om II !II!>
S:!O) I' Po_ .. t!o

SPECIAL ICOS
121/1" ""TfASli.
111II ""n"SlI.
5OC '.os6JMOT • I .•
5OC '''IOIoOOT Il:"'"
IS') SOli • • .•

IC SOC KETS
... ..... • 2" ~ I'll

~ ' 25 ' 2<" 20
,. 25 2<' 2ll
16 2I 25 n
,. 3' 21 21
24 ~ 4!> CI
21 60 ~ ~

CI ~10.

HAL
S.2&JJIKI"'''Z M !l6
J 5""""''''HZ "9'>

"'''

JUMBO DIGIT CLOCK

J UMBO D'GIT $ 99!>ea
CONVERSION KIT

Con...." ....a11 d'll ,t LED dot. '0
la,g" S"~ I( ,t ""cludes ' ·
LEO's. Mult>(lfe. PC 8....' d & e,".
'->10. up on to
K,I I JO I CC Fo, common Cil'~

~ 'I I J O ICA 10' Common Ano<lP;I"~~:l~lli~

SC HOTT KY TTL
1<SOO • l5
I' SOI 010
,.504 '>!I
7'50'> eo
1'509 r.5
l~S IO 010
70S20 sc
,.S22 .~

,.SoIO 4!>
'.S~ '5
105 5 ' 56
"560 llr>
1&564 56
1<S14 llr>
,~S >!; I>!;
" S 11I , ~

'~5'5 915
14S ' 01 915
"5"2 915
lOS") ' CI
1<S". 915
"S'D >!o
" S 1). >!;
..S •• '>!;
"S ' B 1~
" 5 ' 5' 1 915
14S'loJ 1 915
14S '1o6 ' !IIi
1<s .5I\ 1 915
'45 '5' ' Ill
"5'" 2'lO"S' " 2 ~
14S'>!; 2 ~

14S'I' :'"
"S'12 ' !l6
..~. 2~

DIGITAL
CLOCK lC's

...... loJ,: • • !ll'>
..." "',. ) !l6
...... loJ~ ..1 J 9!I
CT ""', ' !IIi
CT >0J2 IJ !l6
..... 5J68 2 ~

LED DRIVERS

'.., .'"
,~ .
....~, (;I,

~91 tI!>
I:!'" 2.~

;i::Jl
·0...."

'i-..s III,.. ,," I

~YlOH WIRE TIES
• HI W R.. P ' 00 " !l6
• HI' WR.. P '00 .. ~

PLUG
TRAN SfORIIIEAS

' 2."C .. ,~ ... . :~
" . ..C.._.... J 'lO
"'''C .. I ~~.. '3~

SEl OF 6 f~D-J$t

WtfH MULTIPU X
PC IOAIlDn,S

f airetlild Super Dirit
FNO·J59

a
. - ~ ..
:U'Ic"':':~ t.~~

D'...' J10......_...
_~ f~D70

9S f II, 101SI.50
1001179.00

e UIL DER THAT WA~TS THE BEST. FEATURI~G 120R 2. HOUR TIIIIE_
29 ·JO..31 DU CAl E ~DAR . ALAR.., . SNOOZE AN D AUK TIMER CIRCUITS

Will ahemate t ime (8 MeOndsland date 12 secondsl~ may be wifed for t ime or dale di:solav only ,
with other fUnc1iool on demend. HM built-in oseiIIator for banllfY back-uO. A loud 2. !'Iou. alafm
with a repeatable 10 minute Sf"IOOZe alarm. alafm IIfl & limer IIfl indieat~l'- Includes 110
VAC/6OHz OOWef pack with cord and lOP ouality~tl thr~h-()f,lt. . ~ - --.:-"

... sa IOO' C '
• DIS .......

KITS ARE COMPLETE IU S S CAIUHUI
Al l 7()()1 KITS FIT CABIIIIET I AND ACn"T

IUT -1OO1B WITH6 · 5" DIGITS
KIT 7001C WITH. · 6' · DIGITS &

2 - 3" DIGITS f DA SECONDS ... . _W296
KIT · 1OO1:1lWlTH6 · " 'DIG ITS ••• . .M595

'23~ 2/'45.

SE E THE WO IlKSClod 1(11
elN, PledOI.. SI.....

. 68 11:1 ~ " d 'g , l s

. 12 01 2,"'1< t,rne

. 3 sel s.. ,ICh"s

. P'ug triinslOfrne<

. 1.111' I " s ,nel""

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT
• u ..RI" Rl E fRO'" ,0 " Y
• SHORT CIRCU IT P ROOf
• 123 IC RI'GUL.. TOR
• 2" 305S P . SS ' R. "S'S IOR
• CUR RI .. T ll ""T, ..G aT , .mo
x lT IS CO"' PL[11 ' ''ClUO' ''U
oR'll ED & SO l DER P l U lo
f IBERGl.SS PC a O.RO .. .. 0
. l l P.. RTS n . .. m .... s ·
_OIl "'IAI .. ,UPS.01 " ."
TA.. ..S'OA... IA 2t v CT ", u
O' OYlo. JOO"'••, 12V .. 00
• ~mp.,~U, n ,1O

II n ll
... ....

: ••'j ,'
- "'I'_.

KIT /tA LR·'
$9.95

II ALR·1WT
WIRED&
TESTED

$19,95

OPTOELECTRONICS. INC.

Black, Whit. or
CIe.r Cover

$6.50 "I

CABINETS
G'UIIOl CI<><; . S Of iln . LED
O'll ,la l P<OlfICt Cle.,·Red
ChilSS'S senes I S Bezel to
,nt"!iI'" con" ilSl 01 d,g" iI'

d, s pl., .s

SPECIAL PRICING
PRIME - HIGH SPEED RAM

21L02-J~
l OW POWER - FACTORY FRESH

1-24 $1 .958a '00.199 $1 .60ea
25-99 1.75ea 200-499 1.45e.

OVER 500 PCS. 1.39 ea.

AB INET I
3"H.6 %''W.5 %''O

CABIN ET II
2%"H.5·'W.'''O

PRINf( O CIRCUIT BOAROS to< CT·7001 I{ u
sold _a'eIy ...,'h <ouembly onlo PC B....... I 'e
"'died F,be 'g ll n . solde, P I;U..d and sc,"""""
...'". tomPO""<\I ~.OUI

SQetol. IO' l'OO I B. C orlC · Sl .!J6

AUTO BURGLAR
ALARM KIT

IlED OIlGIlEYPLEXIGLASFOR DIGITAL BEZELS

3"'. 6" . 118"' 951 ea ~3

NEW LSI TECHNOLOGY

FREOUENCY COUNTER KIT
8 LARGE .4" RED LED DIGITS

Kit IIFC·SO • 8 IC's • XTAL TIME BASE
A lru ly " Sli t. 01 tt>. Art" COunl•• u .lng qUIUty
t OrnPOn.., t. t h,oug l>out.
KIT INCLUDES : DETAiLED INSTRUCTIO NS , UAL,
TOP OUAL l1Y FIBERGL ASS DOU8LE SIDEO PC
BOARD, IC'S WITH SOC~ETS AND a u, PARTS LESS
POWER SUPPLY AND CA8INET . $69

95SO ...HI COUNTERKIT 'FC.SO

5 VOLT REG ULATED 1 ...... P
POWEll SU"PLY KIT 'PS .o2 $!I ,I5
JSO "'HZ PRES CALER KIT 'PSL· 3SO 23.15
6SOMHZPRESCALERKIT IPSL·6SO 12I.IS
C"'8INU (& III TG HARDWAREj ' CAlm $1'.'5
ICAllI NEf WILL HOUSE .FC-SO. IPS-02 . AND A
PIlESCALEll j

KIT INCLUDES
. INS TRUCTI ONS
. a UALITY CO MPO NENTS
. !l¢ o r &OHz OPER...TION
. 12 0 ' 2. HR O PER ATION
6 no 11.'-"0< ' ''0 3';9110<1. com e.'_'
1 ......"" ~ CIO<I; Cf>,p 12<1"""'3 T,.."...,,,,.
3S,"~e_

;~E:C' ;~~:~I~O~:;::~~~~~~':..~ =~:~·I" I/.~~~:~~;;:':'o.'::.~: ~,%~i
, ...._ .""'" bolrd and a "",bln.I , II d.sl...:! ,"
PRINTED CIRCUIT BOARD f OR KIT ' B5G-4. SCREEN PR INTED
DRILLED AND SOLD ER PLATED FIBERGLASS $2.95
MINI·BRITERED LED' S (FOR COLON IN CLOCK D1SPLA VI Pkg.ees-sr.co
MOLDED PLUG TRANSFORMER 11 5110 VAC IWITH CORDI $2.50

*"OTI I nt • • COo<> ..... bo._ -.. "" ""'" "'C _ '" -., ..... bo ""' ..,__

• • ••• T · O . ......... ·_o ·m..s'.......... ""00_ ",_T """,• •,,,
_ ' ".,..0 • • •u .
."" ,,,,. ' O~ 000 • "~.,,, _o'_o
_ ,e"U "" .._..,... '"... _ .. -.."'"T " '"1 to "" -.. _ . ..""00""" """" """TO."" .." I.' , ""'" """...",.... u_oo • .,. VOIO . ....lC~
c.~ ., ...,.,~..o"'"••• "" 0 e_........." ' .
' ''''''00 ' ' '''' "".._0'"<0 ..
00 000' II ' 00<'0 OT ,o.. """' ,~ts ,. .

' ''''QIJ '"' ' co " •• If .", ..'ot,u"'. O",..''"0 "" ,_e. '_0 ' 0-
•''''''' ,''''' . "" , '.'0 " 0
'U"O

0 3



o Mon ey Order

o BankAmericard

SPECIAL
only $87.95

postpaid
CA Residents add 6% sales tax

Zip _

---- - - - - - -

$ enclosed . 0 Cash 0 Check

Please cha rge my 0 Master Charge
Credit card #,--, _

Inte rbank # ___
Expiration date _
Signature _

YES, I would like to purchase a
Enclosed please f ind my $87.95 (Price includes
handling) . California residents add 6% sales tax .

• Front Panel Thumbwheel Control
of All Channels!

• Fully Automatic Invalid Code Control!
• Small Size: 3~" x 1W' x 6"
• Factory Wired and Tested
• Easy To Insta ll

Name Call _
Address _
Ctrv ~ _

P.O. BOX 2233
1247 COMMERCIAL AVENUE

OXNARD CA 93030
(805) 486.()817

o I 'LL BITE! Please send more info .

o I 'M HOOKED ! Please RUSH m y Svnthacoder .

No more solderin g diodes every time you
want to try a new repeater!
Ju~ pl ug the Svnthaccder into t he back of your
radio, select channel 22, and the Svnthecoder
takes command of your radio ~ Giving you
fingertip control of ALL frequencies.

(; - ---
I Engineering Specialties
I
I
1

I
I
1 =\ Sta te _

"-- - -- - - - - - -- - - - - - - - - - - - - - - -- ---



HOBB·Y·TRONIX, INC.
BIG -BRIGHT - .5" LED ALARM CLOCK WOOD CLOCK AC/OC - ALARM Clock Kit - 12/24 Hr.
6 DIGIT AC or DC or ELAPSED JlMER KIT CABINETS $7 SO QIIIflI'Ilt$ $6 50 Qu,nlItles 01

$19.95 Complete • of 1·5 • 6 & UP
lncludn; f illif I Bact

• PC BOird Drilled & Sil kScreened blncluMs Xlal Tomt Bnot C,rcultryl • Tour choicl 01 Di'Pb~ Colm • Rid. GrftIl, Blul . Amber
• 5315 Nal ClockChip & fairc hild ,spill'S W, lnut GlI'n or • Drspl.\'S H,s, & Mi n · " ,tch to M,n. & Sees. on Command.
o Includes EVE RY part required for cloel and .11 ophons I.cepl Cab,noeI Blick l u thl rlUt Finish • AM/PM Indoc. lIOn • Field Tested for 6 months

and Cryslil 111M Base components. II de$lred, see below $5 .00 ea . l ite kit wil' Include I 5316 National ClOl: k Chip, 4 Fiourescent DISplay
• Bflilhtness CO!1trol • 24 Hr. Alarm .,./ snOOlt o II d l tubes, , II erectrome rompcnents, s"lilltches, controls 8. complete ,nstruc·
• Freeze le.1. lin eYe r~ mode • 0-60 Mm. Elapsed rImer A _ , ~i3N6~~S 5~S!.we 4...0...."0115, specs. etc. lor clock and all optional Features. Othe r p,a rts reounE'll
• Field Tested over I r. • 12 Hr., 60 Hz eper. 1 " ' , • or 11 deSirE'll are as tollow s:
Most Important - Complele Instructions. scnemabcs Pictonals, layo uts B - 1:0 H, 4 'K.-W, 4 !lo 0 • PC Board , Dri lled & S,I. ScreenE'll , . , .. $3.00
- ever ythin, tor troubl e lree assembly EJlra F llt~rs Red. Smoke • Xlormer ~o r AC oper.J _ $1.00 App, ISCR outPu~ timer kit - $2 00
OPTION - X AL Ti me BaseComponents . $2.95 wh en pcrchesed w/ clock Blue. Amber, & reen - $ 60 • Speaker farm KiI - $2.00 CountDown (turn-ot timer k,t _ $2,00

THE BIG ONE ...
CLOCK CHIPS LED DRIVERS ' ~\S ~.....

MM5] 1 ~ p ~ SN7«7 ss ~\\ '\)\ .8" LED Alarm Clock Kit ",(. ~ooJ: . 7 SEGLED DISPLAYSM"' 5)16 ,~ Imoo ~ . '.M"' 5181 1M , C~r 53161 ,,, 1n20l ~ fNO)59 Coonmon C.- II"" 19'
MMS)1S ,,, • OL1lM./11l1 CCJCA aa- II"" '00
CT10ll1 r ss TRANSFORM ERS simple IB·BB' $17.95 fNOS03/S07 C.Cl tA 50" II"" '"enOlO ." • OL111f1SO CCJCA 60' II"" ,,,

/'luI Typt- llYAC 2S(IolA ,~ construction • Complete fllll8000 cc 80" I D9t "'col lied . ~

PC MOl ·I2VAC Z5(IolA "" --
CRYSTALS Bot ..0l ·SVAC6 ....... ." -, - - "

" SWITCHES
3Sl'95oIS Mill "" IC SOCKETS P_I!lIlI-Moo! 0.. . )"' 100

M.. Toue-SI1IT ",". Sb'IOll 11IC luOts: fpt ures: .... 'talf-SI1IT.. .. S!DrIOO Power SUPlly, SPNklf, • Hrs & Mill S. ,lcll OII-ten\er OII-Moo! 0.. ",
DIODES 16P.. a b' 100 Ie ocut to Mm. & 5«. on Comma ncl M... ' /IUIHlPOT ",U"'a I b' 100 PC Boa/d, Clock C/lip. S. itdln • 12 Hr, . 24 HI. " linn Racllet SPOT 61111' lOll

INtOOl ·....001 Mol SOblOO 2ap.. ) !Dr lOll Fairtll ild ,r Oi19l1y Mlld ult, • 10 Mm, Snooze 1I000' tI llI'DT SlatlOO
IN91 • • ,Nl lta 211 lor 100 2aP.. 3bl00 l istol'$, resistors, apiton, • AM/ PM IrHhcator1
2S Amp 1000 ~aIIs SblOO 40 Pill 2 .. 100 Co",pltte Inst",ctioll1 • Sleep Oulpl,lt

The SUPER COMPACT 6 DIGIT LEO MOBILE
60 HZ. CRYSTAL Clock Kit & Elapsed Timer$13.95 Complete TIME BASE KIT ~_~~I$4.95 ,4" D'I'IS 12 .' 21 Hf.~ .-:

Indudn All Plrls, PCBoard
j; 12 :18 ;

Qu,rl1 Cl)'ol" C.nlroUld , . \1-,- .- __
lise with Dill:itJl Cloc ks 12 Voll DC or AC '!"Irll'on "'Q.I~'5PO~lr SUPI>Y& C. ", tor 12V DC or Portable Olllrillion

WOf~ BIKI.. SrI.lr. e' GtUd

~
KI T IN CLU DES: $27.95 CompleteS".: 4 IS" • 1.8" • 1.1" . PC Boanf. 5369 D'vl(ler Chip (les, '" bllte",)Mi ll/ 'll: ElIrud"" Al um. ,

• Prot..:llon from MOil" """'td..• - 35795 MHZ X1Al. &
All Other Pilrts & ~Igh ImpulleS • S,," 1-. 11;" . I " ·

Complete Instructions • OIsl>l' I IIlIn"'nl Cl llIbIlIl, • Ruue<l ~,,.. IlTIOK1 AIlS
OPT ION - Tlmll"mUrl Ind, f ,..,l Pl nej - 1] ,00 • B.1te<y BKI:·U pCa llIllohly • ReaM Iront S";ldles

FW u'''' OPIIOIl - AC AdiplOf 52 .SO
I-w it I" U OO'SPllrs
11124 _ r....l

MAI003 (National) Mobile Clock Modu le .. $24.95

Voltage Ilegulaton; 6 Digit LED Stop-Watch Kit
'M/1,...T, 21OP,&- . "&II....Ta no ' k& Spl it Time $29.95 complete Taylor Time COMPUTER CORNER

"" " 00 790S. sus

"" ' 00 ~" ", FUTURE S: Iluds -..s. walIIds. & lOOdos fA se<lIlIIds ,,~ Soc ilif f•. su s." '00 ~" ", 6 lIfotM e.,. fMlIlIIIlIoeIIs 8.900." ' 00 T.l 'k& Needs _ I 9 .. X_ bllIIry "'-If$ 21021 Sc- H, S"""" ,~U." 100 U1.109l'- '" m ' . Cl UOES: • HII'ld lIeIcI til. <It....-l '" i1baoof 8.tOOO
SPEC IALS • la_ Todll'CIlOIJ l"'"'-l Mos Clolp I 12II!i 2IL02·1 f.-H, SIleIIl-tow P.r ,,,

./vlllbo lied 1£O's 10 !of I 00 100 lor 9 00 • 31768 Mill Cf)'SlIl • V.....bII T_ Cap 8 !Dr 1200
2S '" UO', AssId $1m & Cellon ,~ · 2 ... shell & 3 MOM P8 S.,ldlts "'_ 82S23 '00Elo-l'ollf LED IlfdlG,,.., ' 00 • 3 p..-s (6 d'lIls/ lloubII DoIIILED OlSllllrs M,,_ · 80ll0A .."Tfl..."001 I rldlt' P.C. 8OARO . lbaoof IIIbbon Cablf 28 pure2N2222A 4/ 100 T'" Amp 2IlO 00lI ",00
2NJ9Ot..,oe NPI'l 8Jl oo 6 Amll 600 'O'O~ "'00 1-10 11 10·2S II n · loo II
2NJ906 J1r PI'lP 811.00 25 Amp 2IlO.on 31SDD Blinky/Flasher/Timing Kit 121. 20 ~~dor M ,.. IS/ Il
2NlOSS I PI'l.To- ]) ,7S PfiSCilIo<, 24 lDJ6 ,ondoctor 3'," M "'"2N49Ot IPNPJ o- 31 85 95_ ,,,

$2.50 each 5 for $10.00 dO lD so condodor .lYft ,101 ft 2S/ft
SPRAGUE IC'S llC90 , , 1495

S~dl tolor till>1e deslred-G,.y. Slut, & P,n '
UL N] 306MDUl l see...n Trogge r, , ... $.7S I1 S 10' $300 Kit includes:
UL N228S AUdIO Amp 3·5 ...,n~ , S125 1. 6 lor SOO p,e, Board, 555 Ti mer, all components Ind a connector lor a 9~ Ballery

~--";:"'''' §I
Box 511, Edison, N.J . 088 17 .. "

Ordet1 mu,t Incl, n . N. coo',· Add 11.00 hlndhnll lor elder, ~nder ~S,OO · O. tS/d< Cont. USA Id~ Slib P.,.t' il ' I~ ~" Mad · NJ, Itsld, add 511 ,,, I



., BilL GODBOUl ELECTRONICS
... BOX 2355, OA. KlAND AIRPORT. CA 94614

TE~ : Pl,.ue sllow up to 5\ for shipping; excess refunded. Ca li f orn i a ns
add salcs tax . Street addr es s must be included for CO[l orders. Pl ace
BankAmcricard~ and Mas terchargeo orders ($15 minimum) by calling ou r 24
hour orocr des k a t (41 S) 56 2-0636.
FlEE FLYER: Just gi ve us the wor d and we ' l l send out a copy of our flye r,
wh i c h describes our compl,.te line of products in greater det ail .

MOTHERBOARD $89· IHIII='II <e1A\~lb~~

{ "'::;: ~~(,~~~~~
tinned ~' i re s at other
end . FOURTH.1i FEET
!Rin. length. Gre at
va lt,e for audio !

Small System Power Supply

1lEIIIGI~IJ POlE
SI~I~IGlIlE
JI~IROW

I

$451
d/J/J/J/J/J/J1 JOGGlE

$t95 lCI1110N

We k ne w it had to come to this some day,
what with CAVE GraHK being T-shirt f-ana 
tica: so here it is , our very own T-s hi r t .
I t ' s 1007. cotton, fu lly washable , an d ma de
by Ha yne s ... so you know it's good . Speci
fy small, medium, or l a r g e .

OUR FIRST T-SHIRT!

CRYSTRlS

Th,. f ollowing c r ysta ls ar,. s eries !lod e , fundamenul, with wi r e
leads ... for hams and computer bug s. Choos e frOll 4 , 5. 8 , 9,
10 . 12 , 15 , 18, and 20 "'1, (a l l $5 each). Als o suitab l e : 500
Kit, ($5), 1 r-t-l z ($ 6), and 2 "fl. ($5 . 50 ) .

STATF. ~ 3- l ead H a ls give . 01\ accuraq· i n a TO-S can ; U.' e fo r
!"i'e,J f r eq oscill at ors or with h i nn r y d ivi de rs t o gene n ' t"
o t he r he '!• . Choose f rom ( a l l he'! s i n KIl. ) 10 .000 12 .800
15. 360 16.00 0 16. 384 18 . (,4 1 19 .200 20 .48ft 30.720 31.500
'> 2.768 3 8 .~OO 4(). % () 60.000 76 .800 100. 00 15'>.60 240 .00

ALL ST"11011: CK'fSTALS ARE ~ 5 EllUL

SUa i'U I I PC IIOOIIT SLIDE S"Il ITCH
Ce nt e r off SPOT. On ly 5/8" by
~" with pins on 1/ 8" cenlers.
A VE RY GODO BUy 10/$2

u z. so (~ postage for 6 Ibs) brings you a hefty
transformer. 117 VAC pr i -.a ry , I &V @12A IM5 se ·
condary. Cus t om made t o Our specifications for
high power appli cations . Order part ' Gil l.

Power Transformer

188 0 4



,..,
'0/' '"
,~" '"
1M .OO

611.110
" ... 00"..,'""'..,'"•,

•
",•....'.,.••.. .,.
"••••

" .n ...
11. " 11 .
R ,ZS a ,

l '~I<th ool
l ...,ICII oo~
~ , ,,itch \Ill!

I'usI1 On·1'usn 00
""'mol" Ooon
>«I""",,, CIC....

WIRE WRAP TOOL WSU -311
WRAP • STRIP • UNWRAp · $5.15

• Banet)' O~ lated {Sile CI
• Wetgh' ONLY 11 Ounces

Wraps 30 AWQ 1'1," ont~

Stan~..~ DIP S~cJ< el$ 1.025 "C/I)
Cvmple1e ",oth bul~ ·in bo1 ..,~ sle.....

DIP SWITCHES
$P$T $1,,11 Ac:b..

, 206·' ( 8 poll Oljl)
. 206· / (ll P'" ~'l"

, 206·8 1<6 poll O'P)

)· 1$8·'
J - ' $8·2
J · 'SII ·3

•

Plastic Push Button Switch
· 11 ~WG Sollol WI<. · ~" L...
• .!iO 1......) J .611 1" "') ", ·z, Thro••
. , ~MP @" ...." . 1 AMP @. ' OVo!!

' ·9 to ·up
" ... "
" "

seR AHD fW BRIDGE RECnFlERS

'"'' "'" ""1O'@ _ ""
'"@''''' """"'@ "" flO ..1OOf """"@>""" "" "IOOE"'C

ZENERS - DIODES - RECTIFIERS...... "
" -,., ""'".. " ..,.. -.., """"
" '-" ""'"
" .. ,.. ""'". ,. ..
1!11 " '"
" ""' I'M''00 "" , ....."" "" ,..,.

..., p", "M'

CAPACITOR .. ,o<'w.-t CORNER"'"" "-",,,,,n.,,
'0 10'" "'·":10 ,. 10 .. 50,''''", 0 " • "".f " " ~oo , " " • ""M 0 " ~

." " " • O'~' " " ~,. ,
" " " -, • 0 "ro , 0 " " tI<7~, • • •.., " " ~ '.' " • "'. ' 0<' ....... """ "-"'""'",'".,.
" " • - " .. •= " " • .,.

" .. "~.. " " • ,ro " " "ooro " • " ,.. " " "._....... Tllnl .... 1......1"""""1OIlI,,», " • .. ..."" " " ",,""V • " " H'" " " "1'.-"'V 0 " " , ~. " n •_.
" " " './1'" , • •

" ..35V • • " H'''v • " "...'''', • " .. ,~. • • "1,,"'. 0 " " "..,.. • • •'" ...""'" .""'_ '"......._ arwT_....'l... "~~l'",,- " " " '-m,., " " ..,,- " " " ..- .. " ..
"'","" " " " '.M.... " " ""- " " " , 0,"" " " ..
,~,

" " " ,- .. .. "lO.."" .. .. "
.,,,",,

" " "22mv " " " '- m,v " " "n_ " • " ..- .. .. ..
" mv .. " " "..,"" " " •,,- " " .. 10,"" " " """."" " • .. ,- .. " "~- .. • 0 ...."" " " ..

"0'''' , • " 'OOJ'''' .. " ..
,"""" .. " • ,"','", " • ".,."'. • • n 'I».."" , • 0,,,,,,. ,..

" " "
m,,,, • " """"..", " " " '-10-,,' " • •

'......, "","""""',
$34.95

-

~

0• •

"'»!
~"' "",, . ,

M", ,,",,·,

~. " "" TRANSiST ORS -, """- .,,,,," . "" '" ..' ••• - ." ..,."". ,." .. - ." .. ..' '" ..,."" , """ -- ... - '....- ""< • ... '" '" +L " . ." ...- " ,'" ... """ •• ,'"''... '" '" ". >t... - ,"'OO- .,,,,, ,.,,,,,
•• 11 \

.., '.. '"- ", '" ,."" " '''' - ... '".... >111" - •• - .,""- ... ,."" ". "" "'oo- woo ... ..'., "" "''''- •• .- "," ... ..' '''.- ". -- ..,'" - .'..- ". .- ." ., -, """-- '" '" ,,,,,,,j .... ,'...' ",. ", '"- ... -" ,.. '" _. ".
""'" " 1' '"

WIRE·WRAP KIT - WK·2-W
WRAP. STRIP. UNWRAP ;iiG. ~'~

• TOOl 10130 AWG. WI ~ ~

• Roll of 50 FL Whit, or Bille 3Il AWG w"e ,~ ~
• 5Op<:s . ..cl1 r' .2".3"&4" 1'"~t~' - . '

p" ·'inwed "" ~ . ~
$11.95 .

WIRE WRAP CENTER
HOBBY-WRAP TOOl-BW-630

TV GAME CHIP SET - $18.50
Includes AV-3-6500 -1 ch ip..,~ 2.gW mh, cryslal
if pu'CI1aso1! sepa rately ",ou l~ co, f $21 90

WIRE WRAP WIRE - 3D AWG
25n mln .$1,25 5lJn$I .95 loon $2 .95 l000 n SI5.oo
SPECIFYCOlOA - WM. · y,. low · AoiI · G~.., · BI... · Black

~,.,..
,,,It'
,""..",
..ro,,,..~
'@"
,.~

1NN,."'...
'"'''',,-,,,-

, .' 9..
•' .11

J l

PER ASST.

TUI' .,. ..
TCUI , ' ..

'"

"" ...... .- ..
" "._ . ,.... »t ..

$1.25

HP 5082-73110 Multi-Digil Selin
• Vo" ~ . • Commo<1 Catr>ode • lllp Pack, ...
• 3 to 5 ""lts@5 ""Is pe r segmenl
• 7 seq""",t Monolrthic • Roil Oi,pla,

•

' • 2 Dig~
. 3 D~"

_ _ 4 DiO"
, 5D1<a"

Men's /I, Ladies

• Solid State
• Displays hour. minute ,

second. month & day
• Snap-out b.ttery

replacement
• Free set ot replacement

battenes
• Choose LED or LCD

styles
• One yBar factory

warranty

ELECTRONICS
ames

nmeband ....""""""
- Watches-

lD21·A HOWARO AVE.. SAN CARLO S. CA. 94010
PH ONE OROER S WELCOME _ i(15) 592·8097

All ...."'>Ii .... Prim _ Rto ... "

ATARI GAME BOARDS

50 PCS . RESISTOR ASSORTMENTS

IC SOlO ERTAll _ lOW PflOf ilE ITi N) SOCKeTS
1." "." "'.100 '. ,,,. .'.'" ." .. " • - "" ,. " •

"" • .. " "" " • .... " " " " ." " " """ " " " .... .. .. ..
"" " • " SOl OEAT. ll SUNO.RO iTIII).." ... ,

" - liliiii .. • 0 " "
"" • .. " •• .. ", '"
' ''~ " " • •• '. '"

,.
". • " "SOlOERU l l ST. NOARO (GOlO)

" .. ,. " " - .- ". ,. .. "". • "
, ." '" '00 •". • " " '. .., .. ••,," .. " " oo. '" ," '"WIRE WRId' SOCKETS iOOl Ol l EVEl,3

". ' " " " - - " "" ... • ..
""

, • " ". ,.
'" '"". " " " '. ." '" ••". " 0 • o • ' " '" '.

'N;'OO'
"'ETS-""._ .~..,.

(M, ..__ ~ , $6.95.a.
.... "_._ ,"" v ",,"

_.Coo'.C~.'_O!< ""l""-'
""'u........,. _ ,, ~ ,,! $9.95 n .

"",'OO__ It·, "',,"" ...
""' T...,., ,, _, "~l-<!l f

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

Channel f _ alillitional tartridges _ $19 .95 ea•
' 611 2 · Do.M Fo,,$nOOt.,O Gallery # 6113 - Blackjack (1 0' 2 pjayOfS)
' 6114 • SpiU". (lOr 2 pjoylfS) . 6115 • Space 1'1"
, 8111 - Ti<-Tac·roeiSt1oofing GalleryiOOO<l~IO uacl,, ·lloodie

CU" NNELnF" ,. - _ ..__ ••-
~ lLJ • f "en,l,ct"", • SpeOl! Option

• Auto"",t" ~me and sco"k""plnO

~~~JJ $159 95 : ~",,~:':':;i~8':~ actiorl
~" • • auot·in Pro HOCl<"I' and Tennis game,

.~ • Easy _-up ~n any BIW Or Col<1, TV
....... • Faaory ..."ranty

,,.".1 - • ' 0 ..
,~ ~ lO" . .,,,,, ~ '0"
,,~ 0- <-tl """ 0- ."
,~ .- ' ·1' DISCRETE LEOS >t", .- ..'.= ,,,. '" "", .- ."

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

"" ~ 10-\1 ~. .. '" - ~ " I' "~ ~ ",'

= 0- '.1' ~ 0- ' ,1 ' ~" 0- ..'
"" - ..' ... .- .," ~. - " 11 Ir ,'Wtl"" .- '-,1 1 "''" .- ." "" ••• ."
ss,"" "' ..' ,,~ - ..' ,,~ ~, ; ,.,

SPECIAL· _ XC556 Red 1110/$8.00 1000/$60.110 _ SPECIAL ·.". - DISPLAY LEOS • ",.
"" ~" "' m, .......'n "'M'" -- " '" ."- -~.~..... ~ ..
.", ",""'-" ~ ." .... .".--~ @ ..
""' - - ,,, 3 "'J ... -_..... @ ".". -- '" ," .~ -- ~

,
0" ' -- ~ '" '''''' -- ~

,
•• m """- ....... ,..'" ~

,. "'" m" --- @ "MAl< '" --- ~ ' " """ -- ~ '.M," " """'--~..., ~ " ",,,, _.- ~ ,.
."" __I'" @ • ... _.- ~ "MAl< "- -- ~ ' " ... _.- ", ".". """""",_,.,,,,,

~ " ,." "'"'""',c_ ,. ".,," _e.--.,.... ~ 0 ,,~ -- ~ ,.
M" ,.'" ,...""".- .","'" ~ ..' "'[1'''' ,-.- ~ ' 00

".' ......- ." ..'0

.w , ", ..
rno, '_ .....

'0 (It<M " OH~ ,,- ,,- " OHMASST. , ,.
" (><M .- .- ,,- ••• ,,, won .... "..
0- ••• '00_ '--,,,_

ASST. Z ,. '.- m_ ,,,- _.._.. '" ~'" ,.. " ..
~ ..-~- ~ ... -- .. '"< ASS T. 3 .. " .. '. '" ,.. '" "'" '" Ii .... ""C
zs .. ' " ... '" ,. m
W ASS T. 4 ,. •• ,. ." .. ,. ". "'" ,.. ,,~ i!e, ". ,.. •• ,. "U) ASST. 5 ,. ~ - ., ,~ ,~ , I< ",n ... ... ~

,~ ,~ ,~ ,,.
~

ASST. 6 ,. ,~ .,. - - - ' " won .... ...
" ... ," '. ".

ASST. 1 ,. ... ,. ... n . ... ,,, "'" .... "..
ASST. SR Includes eeestcr sssnrtmeots 1·7(350 PeS.) $7.49 •••

SS... "'_ . Dnl.. _ U.$. Fo... Do" s,.. SIlo... · 25, _ So"" 3$<,_ for 191'A I:0Io1"",
CoII"""I. R.._ _ ua 1% $all. Til 0001.. _ ""'il__ R..,.ol _ ..

,I
7400NTTl~

.,- " "'''ltot Il;..",,,. " .'- " , Nt"",• '".,- " """""' " 50""" •
" " " ""',m " s'''''I"' •.,- " SO""" " $/I""" •"'- " SN"'" " 50"''''' ,.",- " """"" • $10""" •SO".,. , S/j""'" " ..","'" •.,.. , s,,,,,.. '00 sr.",.." 1.".,- "

S.,_ • """".. 1.10S,,,,,"" " SO'''', • .."''''. ,.
SO"". " S.,""" " SO"',,, ,.
""''''. "

.,.. • .."''"" 1.1•S,,,"'. " .'.. • ..",n. o.
$1<"'" "

.,.. ,. ..",no ,.
""""" » "" ,. .."'". '"SO,"" • .,- " ..,,,,,. •.,.. " .."". • "'''16/< •"'<:1" "

.,.. • ""'77M •.,.. e .,- " SI""D •S'''''''" " ",.. • ..,,, ,," 1.".'.. • .'" " SO"' al!< •,,"',.. • .,- • ..",... ,..,,,,
" """. •• "'''aIN ,..,- " SN"'OOO '00 SII'".. 'U1".'" " SO"',,,, • .."',," 0 00.,..
"

",,,,,,Of • S''''''8' ,...,..,,..
" SO"''''' • SO"'100 ,"

"''* " SO"''''' • .,,,,,,," '".,- " ""'2$/< • SO"'WI< •.... " " '''26/< • s,,,,,"'" •..,..,. • "H"""" ,. .."'... 1.1'.'.. • ..",,* • 50"'''' ,,..,."" , ..',,". '" S,,,,,... ,"..,.... "
..,,,,,. ' 00 ,."','" ".,..

" ..",<oN •• S.,,'... '".,- " ..",... •• ..",,'" '"S'"'''' • ..,,,,.. 1." 50""" ,..,- • SO'",,,, ,. "".,.. •8><""," • ..",... '" ",,,.,,,, ....,"',. " SO""'III ,. ,,"',... '00..""'" " ,."",," • .'- . 00S,,,,..., • $>14'''' • ..""". ..
",/oNYOTHERS AVAllAlIl-E ON REOlJEST
20"<0 _ '"' 100 eom- '.we.,- " CMOS ,.., ..- , " ",,,. "- " - '. ,~ "- ,. - ,." ,- ..0_' " - '. J":",, '"- " - ,. ''''l" '".... , - ,,, ,... '".." "

_. n, ,~ ,.
~" "

_. , ,~ '00
~" " - , '«"7' '"~" " -, ,. ''''',' ,..... '" 0- '" 741;'''' ' 00
~" • - '" 7<C'" '"0- .. 0- 1.1\ 7.0'00 '"-, '" ,- " 7" '" '"0_' • ~.. " 7"''''' ,._. .. _.

" 7""" '"... , C,,,,,,, .. "em ,._. • CfI<Im ,. '''''''' n,
0_' ," VC"\% ,. ,"',.. '"0- ,. ,~, • .~. ••0- • '''''''' ' " Me',"" ",.- • LINEAR ...."". 1.00,_. • l~"'" '"~'C. " '.0 no l M"!« •- , ,o~ 1." ' M..... •,.- ,. ,o m '" l W'.... '.- • ".ll'" ' 00 ''''''"' ,.
~'" » ,- '. ,1C9O" ,.,.- '. l M3IIOC. ,. ,- ",- '00 ,1<30,• .. ,- •,- ' " ,- .. ,.- •,,- • "":oJ" . 00 - ,"....'''D 1." ..".. .00 ,.- ,.
''''"" • "<)'" '00 - '00
l"3' '- • .~, .00 """ •
~'D ,. -- .00 ",1$35' '"",,,.. '. -- , - ••
lW_~ .. -~. • ,.- "LWmO.l •• .- ,,, 'IoI"C. •lM32ll<_12 ,. 01"' 1 ,. ~~, •002(1< -1 , .. ".. '. "":le" •...."",., '" ..- '" '"'' •....,.",~ ., '" ,,- .." "',,,:0 ,
LM"""" '" .- '"

._, •lM32OT_12 .. .~"
,. ~~, •''''''''.1> '" '1 ..,.,. .. . to ""1M

UI32OT_13 I." ,,-, " .." '. 10
' ''''1OT-1<O " 7\ ,,- • "'" '"- , •• ,.- • - ,..... '. ...." ON • - ,.- .. ,.."" • OO~ '.-, ,. ,"'",. • - '",_. '. ,"'",. " - '",_. ,. "ro, ,,, - •,"--1, '. ,.- '00

_.
' 00

"""""." ,. ,"',,'<>< • - '00
""""" _11 ,. l~""'" » - '""""""." ,,, lM"'_'" " - """",T·, .. ,,,,m. • - ,."_. .. ,"''''. , -, ...
'''''''T_' .. 'M'''' • 0010' ,.
LII3'<I'·11 .. ''''<$' " 00'" ,."L"""'·,, '" ,"',:mil • 00" ..
l M,,", _" .. "")1)4' ," 00'. '"l"3"lf·" '" l~l","" '. - ,,
~~

,,, lM'''''" • ~,,, ,.l.,,,,eN • L ~"H" '" ~,. '",M'" " 74L500 TTl l'''''' '''' ,.
"LSO' , '"S''' ..
"'''''' • """ • i<L"" ,.
,,~ , "lSI> • "LS"I ,"
r.,,",; , 74'17<1 , '",'6' ,.,,- " '"sa> .., "e"" '"""" • ,,~ ,. "LSI'" ..,,,'" 0 "".. , "'-S1I. ,,,
,,,." ,, ",,'" .. ""'" ."..~ • ",-SOl '. "",., '0
'''~ .. "'-893 '. '''''9' ..
1<"" .. ,,,'"'' ,,, "l$'91 '0
"",. • ,...,to '. ''','OJ '"'''SJO • ,,,,to' " '"''''

,.
,,= • "LS'''' , 1.",,,, ' """'" • 1<"'" , '"'''' '.':Ii' , """, '" " ";2i(J ""l • • '"$''''' " ""'7\1 ,
""" " "L"" ,,., ,,,,,,,,, '.CLOCKCHiPS..~ • 00g0, OW _ . "",,'~ ••-".....,OW_, 11 "," .... ••
MW.,,, • _. OW_, t OP$0_ ••MM., ,, , Dw;Jt. " '" " _ , 50 .. "' ... ."-", · """...... . , .... Wroot ••
WW!.1lO ...... """''''''' """" .... ...~'"" ...." ."
017\1'" ·.....- """ ,,"' ,,- ,.

DA TA HAN080DI<S,- p, " "" ' .. [}.~"""QO 0< 0'00"'''' ' cs S2,95
CMOS p"•.• " , & [}o~I ;p". O .t 0""" "", ... le s S2 .9'5
L,..... ~' ".O<" eO""'. "" o"O" P',"O 12.95

A l l THR EE HA " OBOO K' $ 6 .95

\91 7 189
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T1

• __ ' o..... .._" e-• T_V_,,-- ,_ v_.. .....
• ....."coo. '.
, ' . " lIlOC1 .. _o , e _ ... _ _ z-
, ""'_ 0-....
• _1&0._0:»01 _ ......_ _ .... _

-"~, .-0......._0-''' '._0-
o _e-- 10_'.__ ,.o v
• s- "....... sv 00 '00 "

MCI 4<I33 SINGlf CHI P :ijDIGIT lifO
51"",1. c~jp coorbl .... 11_ ond CMOS dlgl'oll" b,lng you
, ,,. . 1"", '''' y•• DV M opptooch. Illqultlng ""I y 4 u •••",1
~i • • port" ...,. ''''''1'_ atv.. ,ou, "''''0 pol. , '.." ovto
'''0, "ngl. ,"ott"".....1..."'., 8 mW _ ,ot l"" , 0_,0f1\I. ,
undo'to"ll'O "g",I., 25 c"" i"". ,.... ...on<! oncl . 05%'
l c_' ocyl lOO uV olvtlon. 24Pl n DIP.
MCI«33P with ."' SI ' .SS

1NS3t3 2OOV. I.SA Diode. Stlrly to<
1NdOO3 ot • -' ""';"1/1 _ ISlSI

2N3902. H'vh ... I~ NPN . VCEX.7ooV, VCE()oootOOV,
lCaJ.SA., pt).1000¥.
2N3t02 . . . SUPER SURPlUS MRG",INI I 1.•...••••• 53.00

l N2071. ImV 7SOm1\ d'odoo 1S!S1.00

"CQOI( eOQII;s·
Th. f.,"."" Howo,d So",, "CooI< i0oi<" .." .. .. rr. you who.
and h...... In °b,ood tong...I,oA>j . c... Ptobably .... .....,
..' dely ,.I1I, ."ced ..at!<. 'n .... " A. ld<.
PlI .... quol.d 1""lool. oh ' f>P 'ng (U.S . ""I,)
TTl CooI<b" I: • . . •• • • • • .• •• •328 _ S••95
...c.l .... f ilt• • Cool<bool< 223 _ S15.95
CMOS Cool<bool< 402 _ $10. 95
rc OP MP C 01 ' I 579 _ SI 4.25
TV TJPOWfI I.. Cooki>ooO< • • •• •2XI_•....•... SIO••S

TlP-3O 4OV, I • ..., PNP PI••lic •• •• ••• • • • • ••• • • • • SOc
rrp..33 4OV, lOA...,NPN PI ..,.;c l l.oo

C30-1 .wav, 2.'iA " ueI SCR S2.2S
SC45E !IOOV, lOA SlueI TtI . c Sl,S9
'n. ..lo'.d S, ool 4OOV, lOA TRI"'C o.._bl y ..I.h buil t-I"
d'." . TRI·1 33 SI .BS

LMI BIS ...D PTIVE SENSE AMP CHIP.
Uoed .. Ith or c""trol '0 odop' to ,'obl. I""". ond "',..
I...... AppI'co.i iad c ,"11 ... lIdo, .....or
""""al, tod- _or ,'"Q.
LMI81SN• •• • • • . • . • •• . . •. . . . . • • •• • • • . •• •• •• • • •• s.s.n
Sp.c._ 3lk

MCI«ll eu U TE GENEU1QR.
SlPogI. ,*,ip to< goor-ot;ng . Ioctobl. I,,; . ..",i .. to< _;
_ 'n ....... .-...ieoti"", ......... TTY, pr,nt.... , CIT.
or 001---.. Go,.o'" 14 .i"'-~ bl.
_ oo4o'dl .... ....l'ipli"" _ .~-....I .-l I. IX.
'X, 16X ... 64 X It,; t'oI 1...... ()pet-. Ir_ " "",1. 'S
...a. _Iy. MCl lI $11.
• __ of 0 .

Ctyotol for II.,. SoI . 'S

MMS320 TV SVNC GENERA IQll .C.
G-",•• 011';" ')""" ""I... ""c_,,. to< -" or .'deo
I_ ' ",, " . 1JM ..i'" MCM6S71'" ia TV~.. , ......
1000. MMS320N S1B.80
Sp.c ~

---fii]---.r ·......- ......
.l!LIII!I_ .

E-r'hi"ll" -'''' up
borgol ... a' Tn- ' ''''

ffi~[fDlJ=rJ
Salt;

w. poy .v,loc••nlpplng <>n 0 11 ottl. " 0'" S10 US, SIS I"""gn '" US lund• .
Pi..... odd ""tro lor Ii ... cr.... or 01, "",II. EAc will boo ,. Iunded . Orde...
-. $10, odd $1 hDnd llng. PI__ SOc , 0"'•• Moot.. chorv- ond
Bonl. .........lco COfdo ...!como, (S20 ,"Inl_ l . T. I ottl.... ""'y boo ploced
10""ol ' 0 S,3OPM doll, . Mon . ..... Fr '. Coli 602·931 -'528. o-k ......,
......,ce cord or Mnd . --.p to< "'"" lot... II,... pock"" . ,... ..... on<! ' ''PI",
. 1.."""" _ .. ,to•

Th. foll _lol U_ nalleb~. 10 Lo130 qwm' U i ..
D.. Io. Ot" _n~foc<~ Inquiry 10 la.~'''' .

2"3414 •• lfPlI ."ltcb on 10. . • • • . • • • . . • • • . •10/$1
'"1IlA .. 6.1V. S'l; , tw h lin
CI06F2•• '(N, "" SCI w/ . ock lin
1" 9678 •. lev , Sl, %II ZOa SIU
42\ 01_, Quod HI ....d lfPlI " .a. l"o< I" ~4 .l.. DIP
"..k. ~• . SilOllo••o Ho<o.ol. HJ'Q ))Ol • . . . . . . SISI

~ESSlOIIAL TDlPI.\TU·LOo::IC S'f*)LS _Ste"" KlLa06-1
]/, St••.•.• .•••••••• •• ••• •••••••••••••••••.n.so
III St ( "" , elll" pocke • • tz.) .....•n.u

,~ 010 H

78""KC IA VARLUU ~t.i;ua10R

HC1l _ .t la.t , • bl,h <"n~nt .dJ... 'ab'~ <Oln lar"r,
s_ . 1~ 1. drcnlt r, • • th. ""I'd.. 7llGl:C . Heed .
0<111 . "" .. ' omol , 0UH.. ," to P«'S"" to 0"1 yo l . _
0'" " , v . ... +' . no! ]W of ~ ......po•.
781&:«•••..... ••• •••••••••.. .... . .•••••••••$13."
Spu . . • • • •• • • . . • • . . . • .• • • •• • • •• • •• . . . . . . . . . • .30

SIGllnI CS _ U I I Q Tn. u.:u:
Tho 1.. ' 1 n Ia _ 100. f •
out co",,'IIIt, tloo.tl """' Tn.. It_. 11_< lac·
' 0"" clLo"ll.-_" ' OIl ,et 1100. 1.11 puc••. All
• n h_. ,,__,ht _ p._I f ••-.:. _
plll __ t .......

lIIe.1QO. •• •Q_·l l ~t p ..... ..... .. •8/ $1 . 00
• lIllA _1 J ·K I . Ie _ ,!f ~/n.oo

lIIlll'>A •••Q.... l - I ~. _ p ••••••••••••••8/U.00
I0Il8_••• _ 1 4/$1.00
1l8201A••• l0 bit "Il"'ype ..110 n.2S

NEW BOOK
N£W 1977 Vf.RSI0N Of NA TI O NAL' S CMOS

G_tl,.~__I,. S30__ o f ""'........... 74C
.,i _II <II --"', .clOO .n... AI10 has _ af'd

"""'1 -"_ CMOS~ "'" wIlldl
N<>!i_' '- ,-,",
CMOS DA'''' .001:- n E<II,i_ 1',,,,,; _ 1. •••••• $3.'S

100 "'N MIN'CQMP\JTU PC CONNEaQIS
2XSO ..i'" . 127' _,;"",. SoIc* _.1 or ""'P '''''",k. If lI•
KC-l00ST 1........1.... 104.911 I'CC·IOl)NW . .. . 104. 911 oV1l1.7S

2SoI00

."."."."."

.~

."..,

."

Pr'ce pet bog of 1000
Sll.84 ('WW3(l8I(·n
SI2. 80 1' _ 30U . 21
SI4. 80 1' _ 30U ......'
$17.60 1'-30& 1(-6,

U-IOO

."."

.~

.",.~

M22 ncem 43QO avenue.
ctenoare. .lQIZOn .l 8'S301

phofl£ 0(I'l: • <l31-Ito'Io<J

tRI -t€k. inc.

,.."
.~

."...

.",."

1-9 10-2.
.IS .15
.18 . 17
. 20 .19
.V .26
.19 . 28
.35 .34
.36 .35
, ( 2 ,(I
. 60 ,57

Pr' c. pet tub. 01 100
SI .48 (WW3OVC·1I
SI. 60 (WW3OVC.21
SI.~(WW3OVC """)

S2.20 (WW3OVC~ .

,-.
SKT-l«X! .38

1/100 .<&2
18lXI .73
2«t1 1.00
..aoo l.69

SKT-<l902 8 ph
1 ~2 1.cp; "

'602 16pin
1802 !Spin
2002 20pl n
2202 22pin
2~2 2.4pi n
2802 2Bp; n
4002~in

S1 NGU END
No Q I PI,. .-

'" !1.: l!: i£. ". '"'" ...... (51 , .c 1. 72 ,." 2.0S ,."
16P • • • •• • '.M 1.76 '.V ,.W 2.21 ,.~,.. ••• •• • 2, 49 2.69 ,." ' .00 ,." '.V

DQUBLE ENp
14P • •• •• • 2,76 '.V 2. 97 ' .00 '-'0 3.S1

". • ••• • • 3 .01 3.13 3.24 ,." a.se 3.81,.. .. . ... 4.SS 4, 75 ••94 S. ,4 '.M ,.~

PRESTR IPPEO WI RE WRAP WI R£
High... quolity 3O~. Ky"" l ....ulo••d . 11...., plo'ed wi,. 10'
' ''''!'P' ng. Sttlpp«! I" on boo.h onOt . Indl co.ed I.nglho or.
I_, n. 01 I....vlo.ed -"<>n . Pocked 100 p.. "v,dy plo••,c
. 101or 1000 pe' fIOly bog. Compor....... pr"" ! I ! . ...w' lobl.
In I lock, R.d, V.II ...... ond Gr"n. Stgt . Cg'N d, . I' oocj

tOllS Of Wiltf. SAME S OVl (30 "". KYN.ll1I)
100 1t... S2.'S ~ se.'S lOOOft .. . SI4.9S

~-----

'-",-,,.,.

Hi9h """Hty -"' '"" IC t """ PC l__etl...... o..d<
_ ptloo and " 111y and)'O" will _ wh1 HI_TfI( II lao.
l>ecc.ooi"' .... 1_inK~...

•

•



,

ALDELCO COMPUTER CENTER NOW OPENI
Kits, Books, Boards, Magazines. Special 2102LI 8 for $17.50. 8080A CPU Clip $ 19 .95. We stock OK Battery Operated Wire Tool

$34.95, OK Hand Wire Wrapped Tool $5 .95. 7400 res CMOS, Timers PLL's rc Sockets. All kinds of transistors, rectifiers and diodes. Plus
other electronic parts . •

HOURS: MONDAY TO SATURDAY, 9 :30 -5:00 OPEN WEDNESDAY UNTIL 9 PM (5 16) 37~ 4S55.

We quote on any device at any quantity. Add 5% EOl' shipping. Minimum order $6.00. Out of USA send certified c:leck or money order,
include shipping costs.

BUILD THE W7BB X PROGRAMMAB LE KEYER. WE CAN SUPPLY TIi E FOUR PC BOARDS AND COMPREHENSIVE
CONSTRUCTION MANUAL ~ ALL FOR ONLY $29.95.

TTL SPEC IALS
74Hl0 Dual 4 Input Buffer S .20
7490 Decade Counter .49
74S175 Quad Flip- Flop with clear 99
74283 4 Bit Bi nary Adder 99

2y," ro und speaker, 8 Ohms $1.00
2v{' round speaker, 100 Ohms 75
h olt AC plug in XM FR - 1.75 MA . . 3.50
Brand New GE Stereo Tap e Amplifier Board with all compo nents 4
Watts 12 V ec supply limited 3.50
Mono Amplifier Board 1 cont rol 2.25
6 foot black or brown zip cord and plug 35
RG 174 50' coi l 4.50
2%" round speaker, 8 Ohms . . "."" , ., . " ."., .. , 75
VH F Ferrite Beads 15 for 1.00
Ham & CB Slide Mounts with lock & coax connectors 8.95
2 Amp Bridge Rectifier, 200 Volt ,. ,50
2 Amp Bridge Rect ifier, 600 Volt 1.25
3 Amp Bridge Recti fier, 200 Volt 85
Gould AA 500 rnA Nicads , 1.69
2 Amp 1000 volt rect ifier . . , . , , , . , , 10 for 1.00
lM 723 14 pin vottaqe Reg 49

RF DEVICES
2N3375 3W 400 MHz 55.50
2N38661W400MHz 1.15
2N5589 aw 175 MHz 4.75
2N5590 lOW 175 MHz 7.80
2N559125W 175 MHz .. 1095
25C517 .. 3.95
2SC1226 1.25
2N6080 4W 175 MHz 5.40
2N6081 15W 175 MH z 8.45
2N6082 25w 175 MHz . . . . . .10.95
2N6083 30W 175 MHz .. 12.30
2N6084 40W 175 MHz 16.30
2SC 1306. . . . . . . . . . . . 4.30
2SC 1307 5.25
2N2876 special 10.95

ZENERS
1N746 to lN759 . .. 400 Mw ea. 25
1N4 728 to 1N4764 .. 1watt 28
l N533310 1N5378 .. 5 Wil lt .. . .. 2.10
l N297010 1N3005 .. ltl watt 2.40
lN3305 10 1N3340 . . 50 wall . . 4.75

.01 Disc, CAP 30 Volt . , , 10
50 MFD 150 Volt Mal. TC49A , 30

AL 215 (GE 215) $4.50
AL 216 (GE 21 6) 1.95
2N3055 . .... . 99
MPF102 FET . . 55
2N3904 or 2N3906 25
2N5496 or 2N6108 70
MJE340 l2N5655) 1.10
40673 RCA FET 1.55
741 or 709 14 Pin DiP 25
555 Timer . . . 75
556 Dual 555 . . 1.75
200 Volt 25 Amp 8,idge 1.50
lN914·1 N4148 " , . . , ,.1 510r.99
lN34·I N60·1N64 10 lo r .99
CA J{J28 Oil. Amp 1.50
4060 CMOS 2.00
LM309K Volt Reg . . . . . 1.1 0
MJ3055 ... .. .. . .. .. .. 2.20
5313 Clock Chip 3.95
5314 Clock Chip , 450
82523 4.95
2N6103 . ,. . 89
LM309 or 741 Min OIP Op Amp .45
l M741CE T05 Ilp Amp 45
14 or 16 Pin IC Sockets 30

1K or 10K %Watt resistors . .• • . .. .
100/$2,50........ , ... . , . .. ...

2N398A 2,50
2N2218 " ., .45
2N2219 " ., ., ..35
2N 2222A , .30
2N2369 . , 20
2N2483 34
2N2484 45
2N2905 35
2N2907 25
2 N2926G .24

2N2926Y 24
2N3 053 , 50
2 N3390 75
2N3439 , 1.59
2 N3440 1.10
2N35 12 1.1 5
2N3553 " . . . 1.40
2N3565 22
2N3584 2.30
2 N3638A 37

2N3646 .27
2N3713 1.35
2N3725A , , 1.80
2N377 1 2.50
2N3772 . ", . , . . , 2 .50
2N3773 4.95
2N3819 ,., .3 5
2N3903 , 20
2N3905 25
2N3924 1.80

2N54 01 . , . . ,. "., .9 5 2N3926 , . '. ' 6.30
2N5016 17.60 2N4041 7.80
2N5090 7,50 2N4249 . 25
2N5129 40 2N4400 ,., 60
2N5179 · , . .90 2N4402 25
2 N5306 ., 50 2N4403 .25
2 N5457 50 2N4409 . 19
2N5458 . , , . .50 2N4427 1.35
2N59 13 1.70 2N 4429 7.65

2281A BABYLON TURNPIKE , MERRICK NY 11566
516·378·4555

ALDELCD KITS
STOPWATCH KIT Operates on
a 9 Volt battery. InclUdes
Crystal, Switches, 7205 MOS
Chip & LED Displ ays and
Board ... , . . ",."'. $29.95
STOPWATCH HAND CASE for
above , ... , . . . . , . , . . , $3 .9 5
CLOCK CABINETS Beautiful
wood simUlated walnut
grain . , , , $4.95
Plexiglas in Blue, White, Blac k
or Smoked , . , . , $3 .95
S IX DIGIT AUTO OR BOAT
DIGITAL CLOCK KIT Has a
b ea utiful Charcoal Grey
m o u ld e d h igh temperature
plastic case with chrome r im.
Dimensions are 1*" high x 4"
wide X 4 11, ' deep. Large 0 .4
LEOs display hours, m inutes
and seconds. Works on 12 Volt
AC or DC as welt as automat ic
switching to a 9 Volt Battery
for power fail ures. Battery (not
supplied) f its in case. ProviSion
for blanki ng display LE Os for
out of car or boat use. Adjust
able Crystal Time Base inclUded,

m~~~~~~

as well as MObile Moun ting
Brac ket.
KIT ONL Y $29.95
Thr ee or more kits 27.95
Wired an d Tested 39.95
Pow"r Pac k fo r use o n AC 2.95
NOW NEW IMPROVED OIGI 
TAL ALARM CLOCK KIT
Ho urs, Minutes, Seconds dis
played o n six BIG 0.5 Fairchild
7 Sewnent Display LEOs 12 
ho ur forma t 2 4-hour alarm with
snooze feature, p lus elasped
t ime indicator and freeze
featu re , Eight pages of pictorials
and inst ruc tions. NEW on ·board
power t ransformer and c ircu it r y
for optiona l t ime base.. $19.99
60 cvcte t ime base kit for DC
use in automobile or for battery
opera tio n $4.95
12 O R 24 HOUR CLOC K KIT .
Comes with Big 0 .5 Seven Seg
ment LEOs. Uses National 5314
Clock Chip. F its our Walnu t
Grain or Plexiglas Cabinets .
ON L Y $18.95

1\I01M!

2 DualDigital
12-24 hour clock kits

MODEL ALOS :
S ix big .5 display LEOs in an att ractive black plastic cab inet w ith a rlld
front filter . Great for a ham or broadcast stat ion. Set o ne c lock to GMT
the other to local time. Or ha ve a 24 nour f ormat on one clo ck a nd 12
hour on the o t he r , Freeze feature lets the clock be set to the se cond,
Each clo ck is co nt ro lled separat ely . Cabinet meesures 2%" x 4 X," x
9 X,", Complete Kit $ 4 4.9 5.

MODEL ALD7 :
Four bright .3 ni xie tube display . Cab inet is an at t ra ct ive dlKlp blue
including front filter . Will display seconds at the push of a button. An
asset to an y station . Cabinet size is 2X," It 3" It 9 %", Complete Kit
$34 ,95 .

A2
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S. O. SALES CO. P.O. BOX 28810 _A

DALLAS, TEXAS 75228

JUMBO LED CAR CLOCK 1M ffofUAJ, SdJiIuj JW •

$16.95 KIT :\ c'f.. \
We 8Ju 7 wtW.d/

You requested i t ! Our first D, C, operated clock kit. Professionally
~ . \. en C 0 ~tOt\l1 ' engineered from scratch. Not a makeshift kluge as sold by others.\\S \ , e Features :

~. ,~ 000 sa cat\ \ y, A. Bowmer Jumbo.5 inch LED array.

0 , tS B. MOSTEK - 50250 - Super Clock Chip

~c: S\O·tt\0 ALARM OPTION - $1.50
c. On board precision crystal time base,
D. 12 or 24 hour Real Time Format.

""i\ \\ AC XFMR - $ 1.50 E. Perfect fo r cars, boats, vans, etc.
F. P.C. Board and all parts (less case) included.

~I
28 P''l IC 1702A 2K EPROM UP YOUR COMPUTER!_ k."
31S1.00

Sp :.'0 'kOOO MFD
We tell it like it is' We CQuid have said these were 21l02-11K LOW POWER 500 NS STATIC RAMwv oc

Comp u' .. facto ry new, but he re is the st raight scoop. We Time is of the essencetlfiv Mollm v G, od.
H'7!t54S E'......'l'.o Cop , $.3, bought a load of new computer gear that contained And so is power. Not only are our RAM's faster

MHZ T,_ 1~ 10' 1
110.. c2rtol ' a Quantity of 1701 A's in sockets. We carefully than a speeding bullet but they are now very low

sr. removed the parts, veri fied the ir quality, and are power, We are pleased to offer prime new 21L02

60HZ Crystal
offering them on one heck of a deal. First come, ·1 low power and super fast RAM's. All ows yo u to
first served. Sat isfaction Guaranteed ' U. V. Erasea- STRETCH your power supply farthe r and at the

Time Base
ble. (2.3 US access t ime. I NEW PRICE! same time keep the wait light off!

$2.95 each 8 for $12.95

$5.95 2/$10. $12.95 S. lJ. SuJa &lJJAiJJ / $12.95e.
FEATURES :

MaS 6 DI GIT UP-DOWN COUNTER

A. 60HZ output with accuracy comparable to a d ig ital
40 PIN DIP. Everything you ever wanted in a counter chip. Features: Direct
LED segment drive, sirlgle power supply (12 VDC TYP EI, six decades up/down,

watch. pre- Ioadable counter, separate ore-toaoebre compare register with compare out-B. Directly inte rfaces with all MOS c loc k ch ips. put. BCD ar'fd seven segmerlt outputs, internal scan osci llator, CMOS compatible,c. Super low power consumption (1.5MA tv p.l lead ing zero blanking, lMHZ , count input trequ encv. Very limited Quantity!D. Uses latest MOS 17 stage divider IC.
E. Elimiates foreve r the problem of AC line glitches. Ie 's from XEROXF. Perfec t for cars, boats, campers, or even fo r portable

clocks at ham f ie ld days. 7400 _ 90 1430 _ 90 1493 _ :ffl<: 1402A_Sh;" A~~'''O'_500G. Small size; can be use d in existintenclosures. 7402 _ 90 1440 _ 90 14121 _22< MHOO2SCOI _ 5
Kit includes Crystal, Driver IC. PC oard, pius ali necessary 74(14 _ 9c 1431 _ 10< 74123 _ 32c
pa rts and specs. At last count - over 20 .000 so ldl

7406 _ 11. 1438 _ 10< 14151 _22c re-s RE MOVEDFROM7407 _ 11. 1451 _ 90 14155 _ 22. ec BOAROS

S.D. Sales Exclusive!
7410 _ 90 7474 _ 16c 74193 _ 35< All TESTED,
74'6_'30 7475 _ 240 8233 _ 35< FU LLSP EC.74;ro _ 9< 7488 _ 16c 'n' .' _ 1302 _ 45<

Jt. 1000 MFO SLIDE SWITCH POWER RESI STOR Transistor Grab DISC CAP
fill« Cop, Assortment RES ISTOR ASSORTM ENT P.C. LEAD Bag no . 1 ASSORTMENT'Ru ed 35 WVOC Up· Ou, bOlt "'''". 'n< lud" DIDOES,,,,ht " . ,. ...ito eo m;ni"",, and ... nda<d 15 OHM \1.1'1 5'li iii 1()'l(,. PC J~" r. ",, '.ed • 0000, eo I..d" ., '0'"

'.IId,. Mo" popu lar val· ,;,." ,ingl. ond mu"i· 25W '.od,. A llOod mi. 01 1Ol4 14811N914 m'.ed '0' 01 01., ;0001 '" diff. ..nt .'
... 1m ~oob. ''', . Cmn· "", ;tioo unito , All n...... va 'uo,. l00I$~.OO T092 0'0";< " on,;,· uo,. Inc'udO-oc
pore 0' up to $1.19 . 0. I ~" "ome b,ond , T,v BY l Ol 4QO~ _ l A '0" . POl P & NPOl, "'on 00' . .01. 00 -1
Irom " 00"0;" tV"" .. one pack_ ,nd . 0u ·II ClAROSTAT r' i

100 PIV o lew F Er • . 40 '0 50% plu ' o.h. , " on ·
,.ettO";C ,."to Slo", . __",., "'0,,1 S""c'o" V;o'd . U"t.otld. A"•. d;l,d vo''''''

4/$1.00 12/$1.00 75Cl: ea. 200/$ 2. 40/$1. 500/$3. 60/ $1.00

$9.95KIT
SIX DIGIT ALARM CLOCK KIT

WE MADE A FANTASTIC KIT EVEN BETT ER. REDESIGNED TO TAKE ADVANTAGE OF H IE

P.C. Board - $3.00 LATEST ADVANCES IN I.C. CLOCK TECHNOLOGY. FEATURES: L1TRONI X DUA L Y., " DIS-
AC XFMR - $1.50 PLAYS, MOSTEK 50250 SUPER CLOCK CHIP, SINGLE I.C. SEGM ENT DRIVER, SCR DIGIT

Do not confuse with Non-Alerm DRIVE RS. GREATLY SIMPLIFIED CONS TRUCTION. MORE RELIABLE AND EASIER TO
ki ts sold by our competition! BU ILD. KIT INCLUDES AU NECESSAR Y PARTS lexcept casel . P.C.B. DR XFMR OPTIONAL.

EI~inate the h<lssle - N EW! WI TH JUMBO LED READOUTS'!avoid the 53141

MOTOROLA SCR

(l)JL!~ COMPUTER POWER SUPPLY2N4443. 8 AMP 4 00 PIV.
P.C. Leads. $3/$1.00 1¢.£ A ,ery fortunate pu'ch",•. 0", 0' the b"1 indu" rial qual ity REG·

FA IRCHILD · TBA 641 $12.
ULATED ,uppli., w, ha•• "'.n. High perform ance, . mall ,ile.

4W. Audio Amp. Just
Input " t 2QVAC 60HZ. "" ", following regulate<! outpul. ,

power - 5VDC@8J(JMA; -15VDC@t ,25AMP; -25VDC~1 00MA. Sold at
out! In special heat sink DIP. (0 a fraction of original co... Do yours. II a i ••or and ord.r NDW.

One supe r audio IC.
AMD 170 2A$1.50 with data

AC LINE F ILTER Factory Prime Units - Brand New - 1.5 Micro-seconds Access Time. - $4.95 each
Rated 3 AMPS . 115/230V 10 FOR $40. HUGE FACTORY DIRECT PURCHASE!

50 to 400 HZ.
No ise Proof Your Computer

TERMS: Call your Bankamericard or CHEAP DC SUPPLY
$3.00 each Master Charge order in on our A""OIl~ 0" AC ado,::"' lor oo'ou< " oo>.VDC",o I...... . 6 DC0200MA.

GRAB BAG NUMBER 2 MONEY BACK GUARANTEE. continental United States toll 4Vac.316MA
Mixed Motorola TO-1 8 case met- NO COD 's. TE XAS RESIDENTS f ree W~tts;

$2. ea.al t ransistors. About 60% yield. ADD 5% SA LES TAX. ADD 1-800-527-3460PNP & NPN. Untested. A good 5% OF ORDER FOR POSTAGE
assortment! 100 for $3.00 • HANDLI NG. ORDERS Texas Residents Call Collect :

S.D. SALES CO.
PRICES SHOWN SUBJECT UNDE R 5 10.00 ADD zac. P.O. BOX 28810 - A

TO CHANGE WITHOUT FOR EIGN ORDERS ; u. s. 214/271-0022 DALLAS, TEXAS 75 228
NOTICE . FUNDS ON LYl

Orders over $15. - Choose $1. FREE MERCHANDISE! '2
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THE HAM-KEY
NOW 5 MODELS

• l~mbic: c: i.c ui ! for sq ueeze ke y ing.
• Self cam pl.t i nK d ots & dunes
• Dot m emory .
o Bet tery operated with provis ion 10.

e.It.nal power.
o Bui lt .in s ide ·t one moni IO•.
• Speed. Volume, tone & ....e 'aM 0;0nt,015 .
• G.id·blo<;k Or direet key i" &: _
• U5. w it h • • te.nll' padd le luo;h as HK·1.

MODEL HK·l

$29.95

NEW
MODEL HK·5

ELECTRONIC KEYER
$69.95

MODEL HK·3

$16.95

• Du al I. ...., s qu• • ze paddte.
• Use w ith HK·5 or any elect.on,c keye• .
• H eil v y ban w ith non·slip r ub ber feet .
• Padd l.. ,e...,"ib le to r wid e Dr c lose finge, ..pac ine.

MODEL HK-2

$19.95

• Same as HK· I , Ie.. base tor Ihose
who wilh t o incorporate in thei r own Key • ••

• Oelu•• s lra ight ke y.
• H••v)' b'l§e. nc need 10 a ttach to desk.
• Velvet smooth action.

MODEL HK·4
$44.95

• Co m bin..tio n HK·l &. HI(.] on
sam e base.

Available from your local dealer or order direct.

HAM RADIO CENTER, INC.
8340·42 OLIVE BLVD. • P. O. BOX 28271 • ST. LOUIS, MO. 63132 H2
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1N914
lN4004
1N4oo5
1N4oo7
lN4148
1N753A
1N758A
1N759A
1N4733
1N5243
1N52448
1N52458

DIODES/ZENERS
l 00v lOrnA
400v lA
60lN lA

l 000v l A
75'1 lOrnA
6.2'1 l

"'" z12v l

5.1v l

13v l
14v l

15v l

.05

.08

.08

.15

.03

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
S-pin pcb .25 ww .45

14·pin pcb .25 ww .40
te-ct n pcb .25 ww .40
ts-etn pcb .25 ww .75
22·pin pch .45 ww 1.25
24·pin pcb .35 ww 1.25
28·pin pcb .35 ww 1.45
4Q·pin pcb .SO ww 1.95

Molex pins .01 To·3 Sockets .25
2 Amp Bridge 10D-prv 1.20
25 Amp 8ridge 2OD-prv 1.95

TRANSISTORS, LEOS, etc.
2N2222 NPN .15
2N2907 PNP .15
2N3740 PNP 1A 60'1 .25
2N3906 PNP .10
2N3054 NPN .35
2N3055 NPN 15A 60y .50
n p125 PNP Darlington .35
LE D Green, Red. Clear .15
D. L.747 7 seg 5/8" high com-anode 1.95
XAN72 7 seg cern-anode 1.50
FND 359 Red 7 seg cern-cath ode 1.25

CMOS
4 Q(M) .15
400 1 .20
4002 .20
4004 3.95
4006 1.20
4007 .35
4008 1.20
4009 .30
4010 .45
4011 .20
4012 .20
401 3 .40
4014 1.1 0
4015 .95
401 6 .35
4017 1.10
4018 1.10
4019 .70
402 0 .85
4021 1.35
4022 .95
4023 .25
4024 .75
4025 .35
4026 1.95
4027 .50
4028 .95
4030 .35
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
40SO .60
4066 1.35
4069 .40
4071 .35
4082 .45

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
1414
1416
1417
7420
7426
7427
7430
7432
7437
7438
7440
7441
1442
1443
1444
1445
144 6
7447
7448
7450
7451
7453
7454
7460
1470
7472

.15

.15

.20

.20

.15

.25

.35

.55

.25

.15

.10

.25

.30

.45
1.10
.25
.40
.15
.30
.45
.15
.30
.35
.35
.25

1.15
.55
.85
.45
.80
.95
.95
.95
.25
.25
.20
.25
.40
.45
.45

7413
7474
7475
7476
7480
7481
7483
1485
7486
7489
7490
7491
7492
7493
7494
7495
1496

74100
74107
74121
74122
74123
14125
14126
14132
74141
74150
74151
74153
74154
74156
74157
74161
74163
74164
74165
74166
74175

.25

.35

.35

.30

.55

.75

.95

.95

.30
1.35
.55
.95
.95
.40

1.25
.60
.80

1.85
.35
.35
.55
.55
.45
.35

1.35
1.00
1.00
.75
.95

1.05
1.1 5
.65
.85
.95
.60

1.50
1.35
.80

74176
74180
14181
74182
74190
74 191
74192
74193
74194
74195
74196
74197
74198
74221
74367

75108A
751 10
75491
75492

74HOO
74HOl
74H04
74H05
74H08
74Hl0
74Hl 1
74H15
74H20
74H21
74H22
74H3O
74H40
74HSO
74H51
74H52
74H53J
74H55

T T
1.25
.85

2.75
.95

1.75
1.35
1.65
.85

1.25
.95

1.25
1.25
2.35
1.00
.85

.35

.35

.50

.50

.25

.25

.25

.25

.35

.35

.25

.30

.30

.25

.40

.25

.25

.25

.25

.15

.25

.25

L
14H72
74Hl0l
74Hl03
74H106

74LOO
74L02
74L03
74L04
74L10
74L20
74l3O
74147
74 L51
74 L55
74 L72
74173
74 L74
74175
74 L93
74 L123

74SOD
74502
74503
74S04
74505
74SOB
14810
74811
74820
74840
14550
74851
14564
74874
745112
745114

.55

.75

.75

.95

.35

.35

.30

.35

.35

.35

.45
1.95
.45
.65
.45
.40
.45
.55
.55
.55

.55

.55

.40

.35

.35

.35

.35

.35

.35

.25

.25

.45

.25

.40

.90
1.30

748133
748140
748 151
74S153
748157
748158
748194
748257l8123)

74L8OQ
74LS01
74LS02
74 L.S04
74 L805
74LS08
741809
741810
74L811
74 L820
74L821
74 L822
74 l S32
14LS37
74 LS40
74lS42
74LS51
74LS74
74 L586
74 L590
74L593
74 L8107
74 L8t23
74 lS151
74 lS153
74lS157
74 LS164
74 LS367
14 LS368

.45

.75

.35

.35

.80

.35
1.05
.25

.45

.45

.45

.45

.55

.45

.45

.45

.45

.40

.25

.25

.40

.40

.55
1.15
.65
.75
.75

1.30
1.00
.95

1.00
.75

1.20
.85

1.90
.85
.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 ava ilable at OEM Quant ities
Cal ifornia Residents add 6% Sales Tax

24 Hou r Phone 17141278-4394 MasterCharge I BankAmeric:ard

9000 SERIES
9301 .85
9309 .35
9322 .85
95H03 .55
9601 .75
9602 .SO

MEMORY CLOCKS
748188 18223) 3.00
1702A 7.95
MM5314 3.00
MM531 6 3.50
2102·1 1.75
2102L·l 1.95
TMS6011 NC 6.95
8080AD 15.00
8T13 1.50
8T23 1.50
8T24 2.00
21078-4 4.95

8266 .35
8836 .95
MCT2 .95
8038 3.95
l M201 .75
LM301 .25
LM308 lMini) .75
LM309H .65
LM309KI340K·51.85
lM 310 1.15
LM 311D (Minil .75
LM318 (Mini l .65

L1NEARS, REGULATORS, etc.
LM320K5 (7905) 1.65 LM340T·24 .95
LM320K12 1.65 LM340K· 12 2.15
l M320T12 1.25 LM340K-15 1.25
LM320T15 1.65 LM340K-tB 1.25
LM339 .95 LM340 K·24 .95
7805 (34OT·5) .95 LM373 2.95
LM340T·12 1.00 LM380 .95
LM340T·15 1.00 lM709l8.14 PIN) .25
LM340T·18 1.00 LM711 .45
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POLY PAK 'S IS THE " BARREl KIT KI NG" OF THE WORLD, ' !!'!''!'

"SURE-; mffimm~~
.FIRE' rJO'i7(4®.,vt. 5I.;p.

WA Y TO FIGHT Ul UQJ 1ft . 'h>:s.

~~~~~

BARRIIL ..IT ....
v . "IOULATORI
10 for ~i
$1.98 <;1\-Qt--~

~.:-. ~::t~.~ V, R.·.' .
• • 1"", . ... h, ,n .

BARIlt:L IlIT . S ~

..AL' WATTtlRS
200 for $1.98
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Freq. set at
factory

$ 5 .00 elll ra

Price $19.95

L4
Cal if. res. add 6%

.5" ,6 " .8 in.

• Inellpensive mulli
t one encoder

• Compat ible wi l h
PL-CG·QC

• Lo w distortion
sinewave

• InpUl 8 ·18 VDC
unregulaled

• Rugged, plasl ic
encased wil h
leads

• Adj~lable fr equency
198·250 HI !, Lo_ r
availab le

• Ellcelle nt sl ability

Send for more info

P.O . Bo x 1. La w n d ale CA 90260

COMPACT ••• ""Iv $ 29.95
EASY TO USE _,...." '.llO ••" . .....". ,,,.J

Electronics, (2131376-5887

SST T-! RANDOM WI RE
ANTENNA TUNER

AJIb¥>d _MiD" {F6()-IO nw.../ w ith _r r¥><lom
"'''fIth of """'. 200 ........' "lIlP<Jf po_ c.,ubil>ty 
will wort wifh "inUMJy afW f,_~".,r. Idtt. for
porlllbl~ 0' home OPM~rio". Grt'.' for a.<>;>tlm.." .. /IIld
hor~1 rooms _ s{moly rom II wire iMide. out II window,
Oe .nyplace avllilabl• . Toroid indUCfo e lac "na/l size:
3X4· 7;.rX2-318. Suilr·in ""on flJlI ......P indi<:aloe.
50·239 cO" n« ' OI. G"• ..,tHd 10 ' 7 ye., 10 d.y .ei",.
fF NOT SATlSFfEO RETURN FOR A FULL
REFUND' COD OK BY PHONE

THE OR IGINAL RANOO~1

\\l RE ANTENNA TUNE.R - In
lise by amateurs for 5 years.

SST
s,o

ECM Co rp orat ion
41 2 N . Weinbllch A ve .
Evansville IN 4 71 11
8 12·4 16·2121 El

a nd crystals

ECM-5B MK·1l fm modulation meter
• 0 -6 KHl: peak r ea din l li n ear scale, meets
co m m er cia l . tandard.
• Operates 25 MHz to 5 00 MHz
• C r y .ta l contr o Ued (or easy opera t ion
• Aud io /scOpe o utput wit h earp hone

• Opt ion. ' NICAD power PAK S34.95

Charger $29.95
Write or call for complete information.
Send check Or money order (or IJ45
ph" $1 .75 for ,hipplnll. I nd UlnO refi ·
dents add 4 % '01... tax. C~)'.tal& for
146.94 Mllz : $4,95. A ll o thu (req;
$7.95.

NEW - • •for '77 , ~..
Only Q

, • •

$145 •-
less batteries

(]()()E S~EE()-ElUIL()IN~ KIT
GOOD FOR BEGINNERS,TOO!
COMPLETE KIT ONLY $19.95!

Code Practice
Oscillator

$13.95

-\ . ~...........
:nn '(')

. --'

'-- .. a,,:-,
~ ,~

. ~

Practice Key
$3.95

Computer-qenerated
Cassette Tape

$3.95

Learn the code or improve your efficiency with Kantronics' cassettes. brass key , and code pract ice
oscillator. All instructional materials accompany the product.

THE COOE PLACEO ON OUR TAPES IS GENERATED BY COMPUTER; text is entered at a keyboard
and then recorded on tape. The code is exact to Morse specif ica t ions, and the tone is sharp and cnsp at
700 hertz .

You can buy the combination of key. one code cassette, and code pract ice oscillator, or buy each
piece separately. Please specify code speed desired when ordering .

- - - - - - - - - --- - - - - - - - - - - - - - - - --
__.Speed-Bulldinq Kit· $19.95

__BBrass Code Key - $3.95

__.Pracnce Oscillato r· $1 3.95

__'Cassette r ece . $3.95
D5wpm 0 7'hwpm 0 10wpm 0 13wpm

c 16wpm 0 20wpm
__'Custom Tape (include copy) - $9.95

KS & MO res idents add 3% tax
Please add $1.00 postage/handling per kit.

$ Tot al encl osed.
o Check 0 Money order D Master Charge
D Bank Amencard
NO CASH OR C.O.D. ORDERS. PLEASE! K13

PLE....SE PRINT

STREET OR RFO

Card " Exp. date'- _

ST....TE

Add r e s s---;;;;;c;-:o"",..,-----"""....

Signatu re _

Nam e -;;;=""""',. _

1102 E.., 23«1 Sl

lIiKANTRONICS, INC.

196



Social Events

CHEN EY WA
JULY 16-17

The Spokane Amateur Radio
:Oundl (SA RCI wi ll hold its t hi rd
W"lnlnl hamfest Ju ly 16 ilnd 17, 1977
,n lhe Pence Union Bu ild ing at
Eestcm State College, Cheney, Wash.
ington, a bout 15 miles west of
Spokane. PnH~istra tion is 59.50, the
JaJTle as last year, wh ich incluoes the
banquet on campus an d many prizes.
Numerous seminars, flea market and
k Ill/Wei for Yls, XYLs and MYls.
Make pre-reg checks payable to 5A RC
. nd mail to Jim Johnson WA7BWQ
Drawer "A", Cheney WA 99004. •

Mode : SSB and CW, bands _ 15, 20
and 40 . Club station call K5WXI.

S LATER MO
JUL Y 24

Indian Foothill s Amate ur Radio
Club will hold t he ir Hamfest and
Communication Show on July 2 4,
1977 in Slater, Missouri at the city
pa rk. Activities incl ude flea market
for OM, flea market fo r XYL, equip
ment you wish to display. old _ new,
pri ze fat bes t home buil t, K0RWG
and wife musical entertainment
kiddie paol, swimming paol, and
tenn is courts. Talk-in 94, 52, 28 -88 ,
39 63 kHz. Fo r informa tion and regis.
tration: R. 0, Beilsmith W0KN F, Ball
74, Slater MO 65349, phone: (81m
529·2 173 .

Sponsored by Fort Way ne Repeater
Association, Inc. Advanced regist ra
t ion $ 1.50 - call in to WA9EAU o n
146.16/146 .76, WR9AD, 146.52 or
52.525 MHz. T icket s at door 52.00.
Taped route inf(N'mat ion w ailable on
146.91 MHz. For more infr;,;mation
and advance t icket s p lease write: Fo rt
Wayne Repeater Associ ation , Inc. , PO
BOll 6022, Fort Wayne IN 46E1J6.

ANGOLA IN
AUG 7

The Steuben County Radio Ama
tl!l,Jr1 presents the 19th Annua l F.M.
Pic nic and Hamfest to be held on
Sunday, August 7, 1977, at the
Steuben County 4-H Park. approx
ima tely 2 mi. west and 2 mi. nort" of
Ango la, Ind iana. Hamfest includes
ptcnlc-stvle 8 .B.0 . chicken an d
refreshments, inside ta bles for exmb
itors and vendo~, overnight camping
permi tted in par k fo r those desiring 10

arrive Saturday, movies Saturday
night, as usual. Tickets 5 1.00 by
donation, advance registration not
necessary. Ta lk·in frequencies 52.525,
146.52,223.5, 4 46. 0.

CAN TON OH
AUGUST 7

The Canton, Ohio, Hall of Fame
Hamfest (an official AR Rl hamfest)
will be held at the Star k County
Fa irgrOUnds on Sunday, Augus t 7,
19 71 . Hamfest includes ARRL,
Amateur Elet:tro n ic Supply, Ken-Mar
Industries, Omar Elect ronics, flea
market, YL activi ties including games
and drawings. Ad missio n S3 at gate,
52.50 advanced. Under 13 years of
age f ree. For adva nced reservations
contact: Butch Lebold WASSHP. Box
3, Sandyville OH 446 71. Advanced
deadline July 30, 1977. For directions
and information call: W8ZX on
146. 19n9 (WRSAOEI or W8A l on
146.52/52. Mooile check-in pri ze!

PITTSBURGH PA
AUG 7

Too 40th Annual Hamfest of t he
South Hills Brass Pounders an d
Modl lators will be hel d on August 7,
1977 fro m noon until dusk at SI. Clair
Beach, Upper SI. Clair To wnship, 5
miles south of Mt. l ebanon, on Rte
19_ Swap and shop, picnic space and
swim ming for tbe fam ily . Mobile
check·in on 29.0 and 146.52. Info, 
menon and pre-registrat ion at $1 .50
per t icket ($2 at door) from Rich
Ecken rode, 14 10 Bellaire PI., Pitts
bur!1l PA 15226. Vendors must
register.

LEVELLAND TX
AUG 7

The 12th annual We$l Texas Emer
gency Net Picnic and Sweptest will be
held in t he cily park, Levelland, Te.as
on Sunday, AugUSI 7. Bring your own
picnic basket. Regist ration begins at 8
am. Lu nch at 12:30. Swapping all
day. Tab les are provided. Th is family
event is jointly sponsored by the
Hockley Counly Amateur Radio Club
and the West Tellas Emergency Net.
Mobile talk· in frequency is o n 2
meters only, on 28/88, t he levelland
Repeate r IWR5AFXI. Prizes will be
given this year and a S2 donation will

NOR TH MANKATO MN
J ULY 3 1

The Mankato Area Radio Club will
hold its annual picnic, sWilpfest and
auction on July 31 , 1977, between 10
am and 4 pm at Spring lake Park in
No rth Mankato MN. Talk·in 3 .93,
146 .94 an d 146.25/85 MHz. Liqu id
refreshments will be available; bri ng
your own dinner. For fu rther details
write the Mankato Area Rad io Clu b
Box 1961, Nort h Mankato MN 56001
or call Allen Win<llorn at (5071
931· 134 9.

MACS INN 10
AUG 5·7

The 45t h An nual WIM U (Wyoming.
Idaho, Montana a nd Utah ) Hamfeast
is scheduled to be hel d at Mats Inn
Idaho, just south of West Ye llowsto~
about 25 miles. Th is is o ne of the
Rocky Mountain Northwest's largest
hamfeasts and we W;)u ld like to invite
you to an end, an d at the same time
enjoy a tou r thro ugh Ye llo wstone
Natiofllli Park. AdvilnCl.' regi$lrat io n is
S6 (before July 'l st}. S7 at the Ham
feast. Please send all pre-registrations
to WIMU HamfeaSl, PO Box 30756,
Billings, Mon tana 591 0 7, c/o ROf\ll ld
Conley, Genera l Chai rman, WIM U
Hamfeast.

NEWBURG H NY
AUG6

The MI. Beacon Amateur Radio
Club will hold their 4th Annua.
Hamfest on Saturday, August 6 th, 9
am to 5 pm, at Stewart F ie ld,
Newburgh NY, inside hangar. Flea
mar ket and auctio n. Talk-in on 37/97
and 16 /76. Rain or shine. Plenty o f
free parking. Admission $ 1, Tailgating
$1 , under 12 free.

JACKSONVI LLE FL
AUG 6 ·7

The Bold City Hamtest sponsored
b y the J lIC ksonville Range Association
will be held at t he Jacksonville Beach
AuditOfium August 6-7. Vacation at
our Hamfest - Flor ida 's Fr iend liest.
Visit our special "Solar" and "ORpp"
forums. Send req uest for infOfmat io n
and tab les to Hamfest Coordinator
J lICksonvilie Range Association, PO
Box 10623 . Jacksonvi lle FL 32207.
For motel rese rvat ions call Ramada
Inn to iliree (8001 228-2828 .

OK LAHOMA CITY OK
AUG 6·7

The 1977 Oklahoma Ham.Holiday
will be held August 6 and 7, 19 77 at
the Southgate Inn Best Western, 5245
South Interstate 3 5, Oklahoma City,
14051 672-5561. Pre-registration
53.00, at the door 54.00.

FORT WAYNE IN
AUG 7

The Or i{Tla l FM Hamfest will be
held Sunday, August 7, 19 77, rain r;,;
shine, at the Allen County Police
Reserve Center, 3022 Easterday Roa d,
Fort Wayne, Ind iana . 5400 SQuare feet
of air conditioned exhibit area, hot
food and refreshmen ts and p rizes.

I
sr.. Eugene O R 9 7405.

NEENAH WI
JULY 24

The 3- F 's A .R . C, Northeast
Wisconsin Swapfest will be held Sun
day, July 24, 1977 in Neenah, Wis
co nsin, 0900-1 50Il Th is annual e vent
features inside tables, food and re
freshmems, bar and easy access from
U.S. Hi!1lway 41. /Take Wisco ns in
Highway 1 14 e xit east, then take fi rst
left to the Neenah labor Temple at
157 South Green Bay Road.1 Dealers
will be there, an auc tion at the end of
lhe day has t rad itionally o ffered super
deals, and there's a special S3 rate for
fam ilies. Ta lk·in o n .94/.94. Ad
m ission $ 1.50, ta bles 52. Send
advance reservations 10 3-F's, Box
1032, Neenah, Wisconsi n 54956.

FLAGSTAFF AZ
JUl Y 29-31

The Ft. Tuth ill Hamfes t will be
held July 29·3 1, 1977. Fl. Tuth ill is
tbe historical name given to lhe
Coconino County Fa irgro unds located
on Rt. 89A sou th of Flagstaff AZ.
Hamfest activities include a trens
miller hunt on 2 meters, ellhibi ts and
demo nstratio ns on many tecets of
amateur rad io. Technical sessions,
special contests, and many o ther inter
esting activities. Talk-in frequencies
will be 146.22/82, 146.5 2. 3 .910
MHz. Fo r more information write Ft.
Tuthill Hamfest, PO BOll 11642,
Phoenix AZ 8506 1.

O LIVER BC
JU LY 30·3 1

T he Ok anagan In ter na t io nal
Hamfest will be held July 30 and 3 1,
1977 at Gallagher Lake, 8 miles north
of Oliver, B_C. Family fun, contests ,
flea market, and gabfest. KOA camp
si tes available. No inflation prices.
Prizes galore. Talk ·in 34/94. For more
informat io n COntac t Phi! Wilkinson
VE7A LV, Naramata, 8.C.

FAR MI NGTO N NM
JU LY 30-31

The TOlah Amateur Radio Club
lnc., will " o ld its clu b field day on
July 30 and 3 1, 1977 , at the Fo ur
Corne~ National Monument (New
Mellico, Arizona, Utah and Coloradol.

Main St., Owosso MI

rom page 167

1302 Wen-,.

A LLENTOW N PA
JULY 17

The Tri-Club Hamfest will be held
July 17, 1977 from 8 am to 5 pm at
the AlientoWll Police Academy Pisto l
Range in Scenic Lehigh Parkway
Sou th at Allentown PA. Ad missio n ;,
$ 1.00 to all including sellers. Chi ldren
...e free. Talk·'n on .34-.94 and .52.

EAST MCK EESPORT PA
J Ul y 17

The Two Rivers Amateur Radio
Club w ill ho ld its 13t h Annual Ham.
fest o n Sunday, July 17, 19 77 at the
Green Valley Fire Department fair.
grounds off U.S. Ro ut e 30 near East
McKeesport. With th e e xpanded p<!r k.
ing facilities and the addi tion of a
large flea market area, this event 1'13$
become one of th e largest of its kind
in Western Pennsylvania. Fa, mo re
info contect Jolln Roberts WA3S02
Sel:: retary, Two Rivers Amateur Radi~
Club, McKeesport PA 15132.

BOWLING GREEN OH
JULY 17

The Wood County A RC HaflloA .
Rama is Sunday, July 17, 19 77 f,om
8:00 am to 5 :00 pm. at the County
FairgrOunds in Bowling Green, Ohio
(about 25 miles south of To ledol.
Free p<!rking and adrnission. Oonalion
$ 1.50 advance, $ 2.00 at the door.
Tables 52.00. Talk-in on 146 .52.
Refrmments available. For further
info write WCARC, 7929 Rudolph
Road, Rudolph, OH 43462.

EUGENE OR
JU LY 23·24

The Annual Lane County Ham Fair
will be held on July 23-24, 1977 at
the Lane County Fairgrounds in
Eugene, Oregon. RegiStration dona.
tion will be $2.00. CW contest _ fox
hunts on 2 meters - swap and shop _
co mmercial d isplays - p rizes - YL
craft table. A Saturday banquet at 54
per plate With musical en tertainment
from 7 pm until midnigh t. Free par k.
ing for RVs with limited f ree hook
ups_ Advance registration contllCt Earl
E. Hemenway K7KVV, 2366 Madison
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be appreciated, but is not required for
registriltion.

WASHINGTON MO
AUG 7

The Zero-Beaten; ARC will hold
their annual Hamlest on Sunday,
August 7. 1977 at Washington, Mis·
souri city park. Free parking. bingo.
and many prins. No admission fee or
fee for parking in the trader 's row.
For info or nckets contact MilfVin
Holdmeyer WBGVPF, or Zero-Beaten;
ARC WA0FYA. Bo~ 24, Dutzow MQ
63342.

AMARIL LO TX
AUG 12·1.

The Panhandle Amateur Radio
Club of Amarillo, Fexes, is sponsoring
the 1977 Edition 01 the Golden
Spread Hamfest at the Holiday Inn
West, Amarillo, Texas, August 12,13
and 14. A grand prize and pre-registra
tion pl'"ize worth over $800 will be
given away. Activities include si~ big

tech and info sessions, commercial
e~hibitors, flea market , free bingo for
aU, two hospitality hours, live enter
tainmenl, special &<:t ivities for the
ladies, and demonstrations, Pre·
registration $3, at the door $4. Write
Golden Spread Hamfest, PO Box
10221 , Amarillo, Tex as 79 106 fOl"
pre-registration packet.

POLSON MT
AUG 13

Western Montana amateu rs will
sponsor an annual Mini-Hamlest on
F lathead Lake, near Polson, Montana,
on August 13. 1977.

CHARLOTTE VT
AUG 13-1.

Burlington A.R.C. International
Field Day will be held on August 13
and 14. 1977. at Dharlctte, Vermont.
Flea market both days 7 am Saturday
to 5 pm Sunday. $3.00 early bird
registration. $3.50 at door - wr ite
P_O_ Box 312. Burlington, Vermont.

Talk -in .0 1-.6 1.

PL AIN CITY OH
AUG 14

Union Countv Ama teur Radio
Club proudly presents Hamfest 77 to
be held on Sunday, August 14, 1977
at Plain City Fairground near Cclum
bus OH on St. Rt . 42. 4 miles south of
33. Ha mfest includes Il rge flea
ma rket , indoor tables lor l;lealers, food
ava ilable, free parking, and free ever
night camping. Admission 51.50
advance, $2.00 at gate. Talk·in on
146.16176 . Check in {lor prize] on
146 .52. For more information write:
Un ion County Amateur Radio Club,
13613 U.S. 36, Marysv ille OH 43040.

FO RT WASHING TON PA
AUG 14

The Mt. Airy VHF Radio Club (the
Pac kr atsl is holding its annual
family picnic in the F lourto wn Area
of the Fort Washington State Park on
Sunday, August 14. 1977 (l3 in date

August 21 1. Talk·in W3CCX13 on
52.525. 146.52, and 222.98/224.58
MHz.

BRISTOL TN-VA
AUG 13·14

The Bristol Amateur Radio Club,
Inc. , will hold the Bristol Hamft'St
August 13·14 at the Beacon Drive-In
Theatre on Blountvi lle Hwy,. 9 am to
5 pm, Sillurnay, 9 am to 3 pm
Sunday. Tickets $1 , Ilea market space
$2. Talk-in on 01 ·61 , 28-88 and 3980.
Contact Bristol Amateur Radio Club,
Paul E, Booher WA4KAS, 1221 Jones
boro Road, Bristol VA 24201.

OESOTAIL
AUG 22

The SARS Hamfest will be hetd on
August 22. 1977. in Desoto, Illinois.
Program includes prizes, food,
auction. No charge lo r flea merchants.
For more information write Nick
Koeningstein , 2009 Gray Dr..
Carbondale IL 6290 1.
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D Y ES ! Sr.." m ... "",e ...e..,- K iloba"d .ulncn·p';ott 10' $'5 ... ,11 ,II.. " • • , publiJlltld
ilSUe.

$Hi_OO enclOMd. 0 CIsh 0 O>eck 0 Money Order

Bl lt : 0 Maler O>ar!lf 0 SenkAmeric..-d 0 Arner..:en Express

Toll Free Subscription Number 18001 258·5473
NH & Nights 800 -251--6771

[¢';:;o:otog plnlbo.OUG" .... 0J4S8 73nn7

hp. date
Interbank #

SU" Zip

TRY A SUBSC RIPTION

The co""r prIce 's $2 (that's $24 a
year). bul the subscription ra le II

on lv $ 15 lor the vear , . . a savini 01
$9.00, You can pay lor it with your
c'edit card IBankAmeru;.ard, Ma,t.
Char9ll, Ameroce... Express' or YOU
can even boI billed dIrectly.~ ,n
lhe below oouPQn .. , a copy of il

Or cell the TOLL FREE
800-258-5413 lduri"ll office hgursl
100 order bv phone.

You. lubscription will stan with
the ne~t published ios ue, so allow
ebout .i~ _eks lor any apparent
action. II you .....uld like to be filled
in with Ihe boIck ossues they are $3
eecfl and.1 lesl count some _re n~1

e..ilable.

Card # ~============:::::::..':.:::-;;;;;;;==:-.._Signatu,e

o Bill me dir,n
· Subscripllon ....il1 start ... 11'1 M~I publ 'shIfd iswe Allow s,. _ s for prOCesSIng

I

I
I

I

DO YOU WANT TO LEARN COM·
PUTE RS?

Some rrege:nnes emphas.l8' OEM
5yS'lems . . . 10..... are _'lien more
f... comPUI8l" scienlists . .. Kilobaud
;1 wr;nen lor and by ill readers ...
the hobbyists. You'l lind greilt
arlicles in lhere by well known hob·
byiS'l1 such lIS Don t.ancaster Don
A" ~ander . " Pele STark Dennis
Brown ... Hel Walker . , , A rt O1ilds
. .. Sheila Clark ... anet meny more_
The emphas" is lun.

CONTROVERSIAL?
You bet ! Kiloba Ud calli a spade a

spade, with no pulll!'d punches.
MAKE MONEY

Perhaps you've been Ih i...ki"lil 01
the computer hobb.,.- as a way 10 ge1:
into ......11 business. Why noH This
is 9Oil'llliO be an enormous field i... a
coeore of years and you can bet that
t hose on the ground Iloor will I'll ....
the belt chance It the gold ril'lll.
Kilobaud will help you learn how 10
get into manufacturing 10
become a deater a manufacturer'l
repre....t.ti a service bureau
.. _ • _OIer . N,"",er before hilS lhere
beerl an opportunity like Ihis .. , 10

don'l muff it .. . grab hold and I1Itt
9'"I1;"lI YOUr feel _I . 11'1 nol onlv
PlV off _II in the long run , yoU' I
ha"" a ball ewry minute of the way.

KILOBAUD IS BRAND NEW
The firsl issue was January 1977

.. . and the magazine is lhe f__
grOWIng and ben eccepled magazine
in the hobby eomput_ field ....dy.

You doubt lhat ? JuI1 lIap in at any
hobby computer Slore and ask . ny·
one vou" . Kilobaud is OUIIelIiI'lll all
other mall,'Ilines combined .. . which
says something conlidering The cover
price 01 $2 . It's lull 01 good article,
and hils a Hnle 01 humor. There ....
more "licles in Kilobllud than you
ccon ..d in • dly ... moll reeders
comment lhat Kilobaud juSl tI8I 10
be reed Irom cover to co",,, and Ih,s
lakes llI....r.1 day,. In packed.

II you ..e like Ihe reSl ot __
you've t-n relld;ng about microcom
pUlers .. . you're e~ciled aboul Ihem
... bUI Ihere is SO much to under 
stand a...d it all Seems 10 oomplicall'd
t 1181 Ihere is ...o wav 10 understand ;1 .

HogwMh.
A brand new ma;eu'>e is bei"lil

P<blished IOf camP'-'!_ hobbyists ...
IOf people who are beginners ,.,
neophvles .. , 00Irice-s , .. people
who 118.... no idezl whal a lIO'Ctored
inierrupi ls, bUI just the same _nt
to leam aboUI oomputers and have
fun .

A home computer ' VSlem c..
COS! you a bundle il you don'l know
what you are <:bing. Kilobeucf could
Ill"" yOU . lot of monev ... Olhers
h_ learned the hard w.v. Kilobeud
is • lOr! 01 lIienl club newslelter IOf
compuler hobbyists .". plaOl! 10
tell each Olhe r about the probleml
they'"" had ", a...d the solutions. h's
a magazine filled WiTh IIreat articlel
, ., all _inen SO you'll be able to
understand them liar a e....n~l.

You _nl 10 know about hard·
_ a1 ReId about lhe ...ew MtTS
Z-BO CPU in K~oOOud, ,ilT'(>ly ex·
plained by the chap who dHigned lhe
cireu il. Or how about the best -selhl'lll
TOL Z-80 O'U • •. t he designer has
wrin"" about il in Kilobaud 100.
You're wondering aboul what cas
sene synem 10 use? You can II"
crazy 0... thil one .,. bUI belOfe
It'Wing 00.01, re<ld the Hel Walker
.rticle in KilobiludaOO lind OUI what
the probl.... are ... and lhe solu
1I0ns_
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what do you
• the I"'give man

"" , !1,

who has I
I ,

everything? I III
a box

to put it •In.
73 Magazine. as thick as it is , is mere like a floppy when it

comes 10 standing o n the bookshelf, Enter the new 73 Magazine
Library Shelf Boxes. st urdy corrugated cardboard boxes which
will hold your magazi nes on the shelf and keep them from
Ilopping around.

Yes, we know all about binders ... we have them too ...
and we sell them. bUI b inders are a drag when you want one
co py of a magazine . An d they cost like sin (which costs p len ty).

Just to be rotten (a talent we are trying 10 develop. but
which comes hard), we have self-sticking la bels for t he boxes,
not o nly for 73 Magazine, but also for Kilobaud ... and for
Personal Computing, Radio Electronics, Popular Electronics,
Interface Age , and . . . yep . . . Byte. lI eh , heh! Just ask for
whatever stickers you want and we'll throw 'em in wit h your
box o rder. Hams ma y want our labels for CQ, QST or Ham
Radio, if t hey pet any of those magazines. This is a wa y you can
buy one set o f matching boxes and line 'e m up on you r shelf ...
looks very nice that way .

The boxes arc a white co lor and a re particularly resistant
to dirt , a real plu s for white boxes . There 's some kind o f funn y
p lastic fini sh o n 'em.

Youll probably do like mo st people who have tried these
so fa r and or de r one o r two for sta r ters ... then ge t a couple
dozen. The po stage on these is the killer ... so one box costs
S2.00 postpaid and $ 1050 for ea ch additiona l box.

Unless the magazine get s whole lo t fatte r t han it is right
no w these boxes sho uld hold a full year of 73 _.. or Kilobaud.

One side is cu t low 10 permit you to see the binding of
Ihe ma gazi ne . .. and note tha t we arc now prin ting the
information on the top part of th e bin d ing so it will shuw in
these boxes. You U1n put the boxes on your shelves wi th the
b indings showing or with just the whi le board show ing, there are
litt le marks to help you center you r labels on either side .

Your magazine ljbrary is your prime reference, so keep it
handy and keep it neat w ith these strong library shelf boxes.

Se n d me boxes for 73 Magazine Shelf Storage at
$2.00 for the first box and SI .50 for each additional
box. I ncl u de the following labels:

$ Enclosed D Cash o Check 0 M.D.
Bill : D American Ex press D BankAmcricard

o Maste r Charge - In te r ba n k #

Card # Expiration dale

Si gnatu re

Name

Addre ss

C ity S tate Zip

73 MAGAZINE LIBRARY SHELF BOXES
Peterborough NH 0 3458

o r c a ll Toll Free (8 00) 258-5473

NH & Eveni ngs (800) 251 -6771 73 7/77

. . .tell u s YQU love us
A40 rell us your credit

card number so _ can enter
.a subscription for you. A
subscription _ you.a
bund~ of m orwy . .. jusr
fi~re it our. At $2.i copy
you 're spending $24.a year,
yer .i sub1cription costs .a
lousy $15. N~ dollars m.lY
not be.a lot tod1y, but th.it 's
no rNSOrJ to just throw it
.a_I" beca~ you don't
wan t to botner to pick up
the phone.

Three years of 73 . . . i f
you figured out wh.it th.a t
costs you 'd send in a sub
scrip rion instllntly. Not
having calcul.arors that go out
that fllr (/llIo wing for the
usual inf/.ition, increaSJe$ in
pastilfl', rising paper prices,
iNOd /I new CAr for Wayne _..
/I copy of 73 will prob.ibly be
$5 rh~ yewI')" from now}. no
one.ar 73 hils definitely~n
.ablr to CA IcuI.ate the e xact
cost of rhree more ye.a1S on
the newsstiNId. One thing is
for sure, it's going to be.a lot
more tMn the current three
year $36 subscription rate,
which is lin obvious rip-ott.
Call in your three year sub
scription and m.ake us rue
the day _ c.ame up wirh
that low number.

It's toll free:

800-258-5473
(NH & nigh f$ 8OO·251-6771)

""'-is u_ lIy around during
off;c. hours to t4ke your
ordf!,. credit cardnumber
(Minter Charge, BankAmeri·
card or American Express).
While you're calling what
would it hurr ro ge t Kilobilud
rooi' And mIlybe a few books
for the ba throom.

If rhe line is busy tear out
the card bound in rhe oock of
the magazine juS! inside
the back cover .

While you are te¥ing out
cards it is high time for you
to m¥k up the reader's
ser'Y~ card iNOd Bend Wt in
too. A good respome con·
vincef Miverrisers ro run more
iIds . . . you get more pages
of mag;uine. It',.a good
investment.
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Radio Bookshop
- COMPUTER DI CTIONARY by Donald O .
Spencer . A compact compen dium of com
puter term s f or beg inners and professionals
alike. The Computer Dictionary by Donald O .
Spencer defines words a nd acronyms used by
computensrs in a clear. easv to understan d
style . Ove r 2000 definitio ns are provided.
Th is refere nce is a must lor the individual
getting started in t he ....ortd of m icrocom
puters. The Computer D ic t iOflary by Donald
O. Spencer; p ub lished by Camelot Press,
$5.9 5.

• CH EM IST RY WITH A COMPUTER by Pau l
A . Cauchon. An exciting ne w chemistry book
which contains a collection of t utorial , s imu
la tion and p toblem -qener ation com puter pro 
grams. Tu tonets p rovide indivi dualization o f
a ssi gnm ent , i m m ed ia t e evalua t ion of
responses and a new se t of problems w it h
each run. S imulat ions provide models of
lengthy la borato ry e xperimen tat ion bey ond
the limited ciass-ccen t imeframe and enhance
ment of cou rse studies by encouraging pre
laboratory research. Probl em-gene ra t ,ng pro
grams provide individual ired sets of qu~tions
on a given top ic. Can be used with almost any
chem iSlry cou rse at the high school or college
level. All programs are written in BASI C, the
most popular and easiest to learn educat,onal
p rogramming language. $9 .9 5.

U se the orde r card or neeo tee y o ur or d e r o n a separa te pieca of paper and m a il t o :
73 Rad io Bookshop • Peterboro u gh N H 034 58 . Be sur e to inc lude c h eck or detai le d c red it card inform ati o n .

Note: Pric es s ub ject to c h a nge wi t hout notice on books n o t p Ub lished b y 73 Magelin• .

----- ----- ----- ----- ----- ----- ----- ----

ZipSta te

o Check 0 Money order
o BankAmericard 0 American Express

Interbank # _Card # _
Expiration date Signature _
N""', _
Address _

City

Send m. Repeat e r At las les l @I $ 1.95

Please find $ enclosed. 0 Cash
Bill: 0 Master Charqe

MAGAZINE,

PETERBOROUGH, NH
0345B

With over 1245 changes since the 1976 Atlas, and over
3000 repeaters listed. you ne-ed this Atlas to ke-ep track of
repeaters as ,."OU travel . Repeaters are listed both b)-"
locati on and hy frequency. To help lOU find repeaters
quickl y when drivin g there are state maps showi ng the
locations of the repeaters by output frequency .

The 1977 Atlas also has a chapter on how to usc
repeaters.

I;l:CREUIllLE BARGAI N AT $1.95 I'OSTI'AIlJ

1977 REPEATER ATLAS
01 tbeWORLD
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,E ThE NEW HOBBY COMPUTERS
6 SA T. 9AM-9PM

FR'/; .WPM 2]

DEMONSTRAT IONS"FORUMS" TALKS"OVER 250 EXH IBITS·PR IZES

TICKETS AT DOOR: $12.00

See dozens of microcomputer systems on display and
mninq ... sit down and give them a try . . . find ou t why people
It hooked on Star Trek ' " f ind o ut why 100,000 compu ter
aniacs have gone nuts over microcomputers. See a couple of
mdred exhibits of computers, memory boards, prin ters, floppy
sks - see it all at the Pier this August!

Hear top computerized hams explain about the fun they are
lying and the fun you can have. Th is sho w is worth the trip from
lywhere. Charter fligh ts are being organized from the West Coast
id Japan.

See the manufacturers show and tell about their systems . . .
ld answer yo ur questions - in detail. Yo u don't have to be a
)m puter ex pert to find out how exciting m icrocomputers are . . .
rd why they are going to be a mul ti-billion dollar business before
mg. One look will convince you.

See Morse code translated into prin t . . . even into voice ...
lJ by microcomputer . . . and at a ixioe within reasonable hobby
mits. See Oscar data compu ters . . . repeater con trol computers
.. all sor ts of fanta stic ham applic<Jtions of microcompu ters.

Don't miss the fun at the Pier in Boston ... where
slculetcrs ... TV Games . . . Microcomputers . . . Hobby cern 
urer systems .. . ham computer systems ... and even small
usiness computers y ou may be able to use in your business will be
n display and running for you to try o ut.

See a $250 comp uter which will beat you at chess . . . they
ome in aU prices , fro m under $100 up to the sky!

SEE ThE NEW
CAlcuLATORS

SEE ThE NEW
TV GAMES

SEE ThE NEW
SMALL BusiNESS

COMPUTERS

SEE ThE NEW
TUfTS RAdio

ExhibiT

The NEW calculators do a lot
... even ha ve memory will
play lunar landing tp mes see
them at the Pier!

They 've gone way beyond pong
.. . with tank games, blac kjac k,
shooting gallery, and many more
fantast ic home games you can
play on your TV set .

Costing less than the salary of a
clerk , t hese so p h ist icated
b usiness systems may be able to
save you thousand s of dollars a
year. See them at the Pier .
t ry them out ... find out .
save a bundle.

Chuck Mart in WAIKPS will be
there with his load s of ham
goodies don 't miss his
display. This is your chance to
get that ham rig you'11 need for
fall.

St ate Zip _

Signature

PREREGISTRATION PRICE · $10 UNTIL AUGUST ht

Address _

City _

D YES! Send me:-",. admission t ickets at $10 each .
o Check enclosed 0 Credit card be low

oBA~D~A~M~E~X~~D~M;c~~I~n~"~,~b.~n~k~#~===========CMd#
Expir, date
Name _

o Video Games
o Hobby Computing
D Industria l Cont rol

o Calculators
o Microco mputers
o Business Uses

PD LL.PD LL.PDLL.PDLL.PD LL.PDL L

WY INTEREST IS IN:

)ecupation _

rhinking of buying _

>resent investment $ _

I
IComputermania Tickets

Peterborough NH 03458 J
' y~~'~===-==::-:==-===- 0' call Toll F- (800) 258-54::'3 7_-7~xpK't to $pend during nextl ear . •....

;quipment now in use (make & model) _
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back issues o f 73 are a gold mine of interesting
. just take a look at what 's been covered _.. every

possible interest. This is the most impor tant library you can
have for hamming.

The supply of these back issues
when these are gone, that will
procrastinat ing.

Si ngle issues
Ten back issues (your choice) . .. .. $12 postpaid in US.
Twenty-five back issues (your choice) $20 postpaid in US.
Twenty-five back issues (our choice ) $10 postpaid in US.
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Since there's litt le to get stale In back
magazme IS not padded ... like o thers . . .
act ivity repor ts) , you' ll have a fantas tic
Most of the art icles are st ilt exciting to read ... and old
editorials are even more fun for most of the dire predictions
by Green have now come to pass. Incent ive licensing was every
bit the debacle he predicted .. . and more. You'll really get a
kick out of the back issues.
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The ONL Y Complete License Study Guides
• NOV IC E STUDY G U IDE - Here is a com plete ly new study gu ide and re fe rence book for t he potential ham , Th is is not a quesnonranswer
memoriza tion course. Electronic and radio fundamentals are presented and explained in an easv-ro-uoderstend fa sh ion, preparing the
beginner for the Novice exam. Includes the Iatest FCC amateur regula t ions, as well as application forms . Easily the best path in to the
eKci ting world of ham radio! $4.95.
• GE NERA L C LASS ST U DY G U IDE - A complete theory course for the prospective General o r Tech nicia n. T his reference explains
transistor, amplifier, and general rad io t heory , while preparing t he Novice for the " b ig" ticket. Alter getting your t icket , you'll use th is
guide again and agai n as an electronic reference source. Not a q uestion/answer guide that becomes dated when t he FCC updates the amateur
exams. $5.95.
• A DVANCE D CLASS STUDY GU IDE - Ready t o upgrade your license? To prevent retaking the FCC theory exam, you need the 73
Advanced theory guide. SSB, antenna theory, transm itte rs, and electronic measuring techniques are covered in deta il in this eesv -rc -toucw
st udy gui de. Specia l modes a nd techniques, such as RTTY, are also treated. An engineering d egree is not necessary to master Adva nced
theory - try this book before visiting the eKaminers office I $3.95.
• EXTRA C LASS LICENS E STU DY GU ID E - Before going for your 1 K 2 call, it pays to be a master o f the Extra class electronic theory .
T his study guide is t he logical axta nston o f t he 73 theory cou rse. All the theory necessary to pass the exam is presented. Antennas,
transmission lines, swr a re discussed, as well as noise, propagation, and special ized communicat ion techniques. T h is boo k is no t a classroom
lecture or memo rizat io n guide, but rather a logical presentat ion of t he materia l that m ust be understood befo re attempting the Extra exam.
Save yourself a retu rn trip t o the FCC and t ry the 73 method firs t ! $5.95.
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•novice
theory

tapes

y ou for the rest of y our li fe ! Can you afford to take your Novice exam without firs t listen ing t o your tapes?

Startling l earning Breakthrou gh
You 'll be astounded at how rea lly SI m p le the theory is when you hear it excretoed on these tapes. Three

t apes of theory and o ne of quest ions and answers from the latest Novice eKilms give yo u the edge yo u need t o
breeze t hro ugh your e xem,

73 is in t e rested in helping get more amateurs, so we're g iving you the complete set of our tapes fo r the
incrediblv low price o f ONL Y $ 15.95.

Scient ists have proven t hat you learn faster by listening t han by reading because yo u can p lay a cassette
tape o ver a nd over in yo ur spare time - even w hil e you're drivingl You get more and m ore in fo each time
you hear it.

You can't progress without sol id f undam enta ls. T h ese four hour· long tapes give you a ll the basics you 'll
need to pass the Novice exern eas ily. You ' ll have an understand ing of the bas ics wh ich will be inval ua ble to

NEW CODE SYSTEM - Four Speeds Available
6 WPM Thi, IS t he p ractIce anywhere, a nd vo u' ll be m Ore 20 WPM Code is what glIn

tape fa. Ihe Ncv tce and Tech · than prepAred f o , ,he "alV YOU when you go l o r t he
5 WPM Th,s 'S the begin n ic i.n licenses. It is made up FCC ""a m , E lt"a Class li cense, It is so

ning tape fo r people who do of o ne so l id hour of code . senl e m ba rr ass in g t o panic out lust
not kno w t he c o d e a t all . It at th ll of ficial FCC stand ard 13 WPM Code groups because you didn't p,oparfl
lake, them through Ihe 26 (n o Ol h e . t a pe we '.,.. h eard agai n , at a brisk 1 3 per so YOU y o urself "", t h thi s lape .
le uers. 1 0 numbers and nec uses these standar ds . 50 manv will be at ease when YOu si t Though , h '$ 's only o ne word
.narv punctua tion, complele peopl. flu nk Ihe code when dawn in fr Ont at the st ee lv tane, . the cOde grou P!o . rll 10
with pract ice __ t V step o f the t he y are sudden ly _ under eyed government ,nsPtt<: IQr d iff Icult thaI vo u'll alm<»1 fall
way u"ng Iha n..west bllll pr.." ... .. _ faced _ t h charac· and h.. sta." ",ndu>g YOU pla,n asleep COpy,ng t h.. FCC Sluff
t ..ch ,ng IlIChn ique, . II " t .." sent at 13 wpm and lang uage at onlv 13 per. You bV COmpaflS() n. User, repo, t
almost m i. aculo u,1 In one spaced lor 5 wpml . Th.s lape need thIS a"Ha margin to ove< that th..V can' , """ ..V.. how
hou. many p"OPI .. - ,nc lud, ng is nOI m.. mOtizabla. u nlike the co me the panic wh ich i, uni - eaSY 20 pe r reanV is wilh ,his
kid, 01 'en - are able to zany 5 wpm la p... " nee th.. ve rsa l in Ih .. te" I ,t ua t.on,. fanta" .c o ne hour tape . No
master Ihe code. The ease 01 code group, a 'e enti rely ran When you' ve spenl your one who can copv Ihese tapes
' ea rn ing give, co nf idenca to dom char"cters sent in group, money and time to take the can poss,blv fail Ihe FCC test ,
begi nne rs w ho m ight oth er of f Ive. Practice th is o ne dur t est yo u' ll thank he"ven, you Remove all fe ar of the code
wila drop out. ing lun ch . while in the car. had this back-brea king laptl . fo reve. with these lapes.

ONLY 4 for $15.95! 73 i, in the publishing bu,in..., no t taP..... .a these are priced much lowe ' th an anyone el se could sen t hem . Have
you eve' seen one ho ur c,,_ne, for under $6? For 1Sf cia" m ail add 25t per taPOl o rd ered .

FOUR TAPES for 515.95
$4.95 EACH

How can 73 make such beautiful ceres. printed o n t he best
coat ed stock, avai lable for about hall t he regula r cost'

The world and satellite are p rinled in blue, your name,
a ddress and call are in b lack. The eso information is a standard
for m o n the back. DOMESTI C O R DE RS O NLV

ALLOW 6-8 WEEKS FOR DELIVERY .

LI BR AR Y SHELF
BOOK BO XES

$2.00 each
2/$3.00 • 8 /$ 10 .00

BUMPER STIC KERS;
RADIO AMATEURS TALK TO THE WORLD II
AUTHORIZED VEHICLE
S UPPO RT YO U R LOCAL POLICE

sot each; a ny 3 for $ 1 .00

BI NDERS - Red Binders w ith gold letter ing kee p your 1976 &
1977 73s safe from being lost o r damaged. Each b inder holds
12 issues. $6.00 ea .. 2 for $ 11 .00.

BACK ISSUE BUNDLEI 73 Maeu,n.. CI,.Ic-s. i...... cont ..ini ng
hundr..ds of ..rl lo::l.. &0 projecu. Gr..~ for I'\OS1II llIia buff.. 20
copl.. I.." dlff....ntl for $8 00

QSLsI
ONLY 57.50
for 250 ,
512.50 for 500,
S20.00 for 1O00!

SI'l'IO It _,,.........-_..

Use the order card or itemize yo ur o rde, on .. sepera'e p iece of pape' lind mail to :
73 RadiO Sookshop • Peterborough NH 03458 Sa , u re t o include chec k or detailed credit ca ' d informuion.

Note: Prices subjec t t o chango wi t hout nOlice On book, nOl publishad by 73 Magaz ine.



• REPEATER ATLAS Hundreds of new listings . .. by both lo cat io n
and freq uency ... dual listi ng, invaluab le fo r your car ... find t hose
repeate rs as y ou travel. This is the ON LY complete lis t of repeaters
being publ ished. Almost 3000 repeaters listed in t his issue ... repeaters
from all over t he ent ire world. Only $ 1.95.

• VHF ANTENNA HAN DBOOK The NEW V H F Antenna Ha nd boo k
deta ils t he theory , design and const ruct ion of hundreds of d iff8!'"en t
V HF and U H F antennas •.. A p ract ical book Wl"itten fo r the average
amat eur who takes joy in build ing, not fu ll o f complex formulas for the
design engineer. Packed with fabulous an te nna projects you can bu ild .
$4.9 5.

• WEATHER S AT ELLIT E HANDBOOK Simp le equ ipment a nd
methods for getting good pictures fr o m the weather satellit e. Antennas,
rece jvers, monitors, facsimile you can build, t racking, automatic control
(you don ' t even have to be home!. Or. Taggart WBBOQT $4.9 5 .

• COAX HANDBOO K T he world's o nl y handbook devoted exclusively
to coax, feedlines and connectors. Special price o nly $1 .50.

• VOL. I COMPONENT TESTERS ... how to build t rans istor tes ters
(8) , d iode teeters 131, IC testers (3 J, vol tmet en and VTVMs (9 ).
o hmmeten (8 different ki nds) , induc tance 131, capacity 191, a
measu rement, crystal checking 16 1. temperature 121. aura l meters for
the blind 13 1 and atl sorts 01 miscellaneous data on meters ... using
Ihem , making t hem more versatue. m a king standards. Invaluabl e book,
$4 .9 5.
• VOL. II AUDIO FREOUENCY TESTE RS ... jam packed fu ll o f all
kinds o f audio frequency test equi p men t . If y ou' re in to SSB, ATTY,
SSTV, etc., th is book is a m ust for you ... a good b ook for hi ·fi addicts
and experimenten too l $4.95.

• VOL. III R A D IO F REQU ENCY TESTE RS Aad io frequency waves,
t he common de nominato r o f A mateur Rad io . Such items as SWR,
ante nna im pe dance , lin e impeda nce , rf outp ut and f ield streng th;
deta iled instruc t io ns o n tes ting t hese items inc ludes sect ions o n signal
ge nerators, crystal calibrators, grid di p oscillat ors, no ise genera tors,
d um m y loads and much more, $4.95.

• T HE NEW RTTY HAN DBOOK is a brand new 19 7 7 edi tion and the
only up- to-date RTTY book available. T he state of t he aet has been
chang ing radica lly and has made all prev ious RTT Y bo o ks o bso le te . It
has t he latest c irc u its, g rea t fo r the newcomer and the expert a like ...
O nly $5 .95 .
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• 7 3 VERT ICAL , BEAM AND T R IANG LE A NT EN NAS by Edward M.
Noll W3 FO J Describes 7 3 di ffe rent anten nas fo r amateurs. Each das tqn
is t he re sult of the au t hor's ow n experiments : each has actually been
bu ilt and air-tested. Includes appendices covering the co nstruct ion of
noise bridges a nd ant enna line tuners , as well as methods for measuring
reso na nt fr eq uency , vetccttv factor, and stand ing-wave ra t ios. 160
p1Iges. $5.50 .

-IC O P-AMP COO KBO O K by Walter G. Jung. Covers no t only t he
basic theory o f the Ie op amp in great detail , but also includes over 250
pract ica l circu it appl icat ions, libe ra ll y illust rated. 592 pages, 5% K 8 %,
sof t bound $1 2 .95 .

_ 7 3 DIPOLE A ND LONG -W IRE A NT EN NAS by Edward M. Noll
W3 FQJ Th is is the first co llecti on of virtually ewry t ype of w ire
antenna used by amateurs . Includes d imensions, con figura t ions, and
detailed construction data for 73 d ifferent antenna ty pes. A ppendices
describe the construct ion o f noise bridges, line tune rs, and d ata o n
rneasur ing resonant freq uency, velocity factor, and SWl". 160 p1Ige5.
$5.50.

_ R F AND DI GITAL TEST EQUIPMENT YO U CAN BU ILD Af burn ,
function, square wave genera tors, variable length pu iS!! ge nerators 
100 kHl marker , i-f and rf sweep ge nera tors , audio esc, af/rf signal
injector , 146 MHl synthesil er , digita l readouts for counte rs, seve ral
counters, c resceter, m icrowaverneter, e tc. 252 pages. $ 5.95 .

• SSTV HANDBOOK This exceuent book te lls a ll abou t it , from its
histo ry and basics to t he present state of the art techniques. Conta ins
chapte rs on circuits , moni tors, cameras , color SSTV, test equipment
and much more. Hard bound $7, softbound $ 5 .

Use the order card or it em ize your o 'der on e sapa,at. piece of paper e nd mail 10 :

73 Radio BookshOP _ Peterborough NH 03458 Be sure to include check o r detailed credi t ca rd information.
NOI. : Pric_ subject to change without notice on books nOI published ev 73 Maogazine.



•
• RTl COOK BOO K by D ona ld Lancasler . EKplsins t he how Bnd why o f
RTL IAe5istor-TrallS'stor Logic! and giws design info rm at ion that ca n be pot
to practica l use. G.ves a mult itude 0 1 d igital applicat ions ranging from the
bil5ic switch to t he sophist icned counter. 240 pages; 5 % K 8'1.. ; scttbocnd .
$ 5.50.
_TTL COOKBOO K by Donald Lancalter . EKplains what TTL is, how it
works. and how to use it . Discusses practical applications, suc;:h as a digital
counter and d isp lay system. evenn counter, electronic stopwatch, digital
voltmetef. and II digital tac::homllter. 336 pages; 5 % K8 %; softbound . 58.95.
• TVT CO O KBO O K by Dona ld l an caster. Describes the use of a standard
tlllevi$ion receiver as a micfoproonsor CRT terminal. Exp la in s and de5l;,ibes
c l'la raeter generation , cursor control and interface information in typical ,
IIMY-l0-under$land Lancastef style. This book is a required text for both the
m icrocomputer enthusiast and the amateur RnY o peeatoe who desires a
quie t a lternative t o noisy teletype machines. $9.95.

_ FASCINATING WORLD OF RADIO COMMUNICATION In terest ing
nories in t he h is to ry of radio pioneering and d isc overy . Also in cludes
t he fundamentals of broadcast band DX ing. A m us t for every rad io
amateur. $3.95.
- PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple
tes t instruments you can make - covers VOMs, VTV Ms, semiconduc tor
testing uni ts, d ip m ete rs, wattmeters, and just about anyt hi ng el se you
m ight need around the test lab and ha m shac k. $4.9 5.
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab' s new 1001
c ircu its is available for only $9.95 ppd. The neKI t ime you want a
circu it for just about any t hing, ea t your heart out that you didn't send
for th is book the fint t ime you read about it. You'd bener order the
book right away, belore they ru n o ut. $9.95.
_HOW TO MAKE BETTER aSLs Be pro ud of you r aSL cards ...
have a card w hich gets lront space on every hamsnack wa ll . .• win
prizes a t hamfests. The only way to have a truly o utstanding card is to
make it vcurse tt ... wh ich is easy whf'n " ..... ' ....ve this new book. S2 .00.

_ WHAT TO 00 AFTER YOU HIT RETURN Pee's fint book of computer
games ... 48 different compu ter games you can play in BASIC . .. programs,
desc ript ions, muchly illustrated . Lunar Land ing , Hammurabi, K ing, C ivi l 2 , Cubic
5 , TaKman , Star Trek , Crash , Ma rket, etc. $6.95.
_ 10 1 GAMES IN BASIC Okay, so once YO!.l get your computer up and runn ing in
BASIC, t hen what? T hen you need some programs in BASIC, tha t 's what. T h is
book has 10 1 games for you, from wry simple to real buggers. You get the games,
a description of the gamll$, the listing to put in your computer and a sample run
t o show you how they work. Fun. Any one game will be \Nort h more than the
price of the book for the fun you and your fam ily will have with it . $ 7.50.
_ BASIC by Bob Albrecht, etc. Self ·teaching guide to the compu ter language you
will need t o knO\N for use with your microcomputer. 324 pages. Th is is o ne 01 t he
I lls iest ways to learn comp uter program m ing. $4.95.

_ TH E UNDERGROUND BUYING GU IDE Here is a handy guide for the
electronics enthusiast. Over 600 SOurces of eq uipme nt and litera tu re are provid ed;
some are mail-order-only outf its t hat do not advertise . Sources are listed
alphabeticall y, by se rvice o r product, and by sta te. The guide is cross-refe re nced
for ease of use . Elec tron ic pu bl ish ing ho use s a re a lso list ed . Publ ished by PM S
Publ ishing cc ., $5.95 each.

- A N INTRODUCTION TO MICROCOMPUTE RS , VOlS. 1 AND 2 A! last!
Someone has f inally w ritten a boo k conta ining hardware deta ils abou t m o st o f the
popular micro chips available to cornpu tertsts. An In troduc rion ro M icrocom 
purers , Volumes 1 and 2, by Adam Osborne Assoc ia tes , are re ferences d ea ling
with microcomputer archit ect ure in geoeral and specifically wilh detai ls about
most of the com mon chips. These books are not software-oriented, but a re
invaluab le for the hobbyist who is into bl.l1ldlng his own in terfaces and p rocessors.
Volume 1 is dedicated t o general hardware t heory related to micros, and Volume
2 d .scusses the practical deta ils of each m ICrO ctuo. (Detai led review in K ilobaud
#21 Published by Osborne Associat es , 5 7.50 each.
- 8080 PROORAMMING FOR LO GI C DESI GN He re is an ideal reference for the
person des iring an in-depth understandong of t he 8080 pro cessor. The work is
application-oriented, and the 8080 is discussed in light of replac ing conven !ional,
hard-wired logic systems. Both hard ll'Klre and software is described . Pract ical
design considerations are provided for t he individual wishing t o implement an
808Q-based control sys tem . [Detaited review in K ilobaud #I I Publish ed by
Osborne Associates, $7.50.
- 6800 PROGRAMM ING FOR LOGIC D ESIGN O riented to ward t he ind ustr ial
use r, th is boo k de scr ibes the process by which conventional logic can b e re placed
by a 6800 microprocessor. Both hardware and software techniques are discussed,
as well as inte rface info rma t io n. Th is refere nce, and its companion dedicated to
8080 users, provide prac t ica l informat ion that allows an e xperimenter to design a
comp lete m icro control system from the "ground up:' An exceuem ref erence!
Publ ished by Osborne Assoc iat es , $7 .50.

Us. the order card or itemile your order on a separate p iece of pep• • and mlil to '
73 RadIO Bookshop _ Peterborough NH 0345B Be sure to include check Or dele iled cred it ca rd information .

NOle : Pr ices Subject to change with out notice on bOoks nOt publiShed by 73 Maoal ine .



_SCELBI'S GALAXY GAME FOR THE
"8008"r8080" Het'e's • new twist in com
putet" games by Scelbi Computer CoO$ulting
and Rober t Findley . T he game, "Gala xv ,"
p its the operator of a specesh ip against alien
craft . 8$ ...... 11 as vlll'iables such as speed, time
and ammunit ion . No two games are the same t
This game is dMcribed in GalIX'( Game for
the 800818080, published by Soelbi Com 
puter Consulting, Inc. $14.95.
eSCEl81'S GALAXY GAME FOR THE
" 6800" Here's a new twist in computer games
by Scelbi Computer Consulting and Robert
F indley/Aaymond Edwards. The game,
"Galaxy:' pits the operator 01 a spaceship
again$l: al ien craft, 8$ _II 8$ such wriables 81
speed, time, and ammunition. No two games
are the same! This game is de$Cl"ibed in
Galax'( Game for the 6800, published by
Scelbi Computer Consulting, lnc . $1 4.95.
e6800 SOFTWA R E GOURMET GUIDE 80:
COOKBOOK If you have been $pending too
much t ime developing routines for your 6800
m icroprocessor , t ry the new book by Scelbi
Comput ing and Robert F indley. T h is rTliiInua l,
6800 Software Gourmat Guide and Cook
book , describe s sort ing, searching , and many
ot he r ro uti nes for the 8080 user . $9 .9 5.

e8080 SO FTWA R E GOURMET GUIDE
AND COOKBOOK If you haw been spending
tOO much t ime de wlo ping simple routines fo r
your 8080, try this new book by Scerbr
Comput ing and Robert Findley . This manual ,
8080 Software Gourmet Guide and Cook 
book , describes sorting, searching , and m any
other rout ines for the 8080 user . $9.95 .
- CMOS COOKBOO K by Don Lancaster ,
pub. by Ho wa rd W. Sams Company. Anot he r
winner from Don Lancaster, author of the
famous R TL and TTL Cookbooks. The CMOS
Cookbook details t he application of CMOS,
the low power logic family suitable for most
a pplicat ions presently dominated by TTL.
The book follows the style of the origina l
Cookbooks. Eight chapters cover a ll facettof
CMOS logic, and the work is prefaced by 100
pages detailing the characteristics o f most
CMOS circuits. The CMOS Cookbook is re
q uired reading for eve ry serious digita l e xperi
menter. $9.95.
_HOBBY COMPUT ERS AR E HERE If you
lor a friend ) want t o oome up to speed o n
how oo mpute rs work . . . hardware and sctt
ware . . . this is a n e xcelle nt book . It starts
with the f.....damenta ls and explains the cir
cuits. the besies o f programming, a long with a
couple TVT construct ion projects, ASCII 
Baudot , etc. This book has the highest recom·
mendat ions as a teeching a id for newoomen.
$4.95.

•
•

..

CMOS
COOKBOOK---

']JJl tJ,l:l ~
HOBBY _ I
CompUYEAS

---
---
--

---

-

_ BRAND NEW DICTIONARY Th is n ew m icrocomputer dict ionary fi lls tne
urgent need fo r a ll co mpeter people, engineers, scient ists , indust r ialists•
commu nications people - as professiona ls, a l1l8t eu rs. teecbers, or students - to
become quick ly alXluainted w ith t ne t erm inology and no menclature of a new
re~ l ut ion in compete- control ca pa bilities in areas t hat pervade most of man's
da ily act ivities.

Owr 5000 defini tions and explanations of tl!l"ms and eooceoes (704 pegesl
relat ing to microprocessors . micro computers end m icrooo ntrolle rs. There are also
separate appendices o n : programmable calculators; math and stat istics defini tions;
flowchart symbols a nd techniques; binary nurri)er systems a nd switching t neor y;
symbol charts and tables; summaries o f BAS IC. FORTRAN a nd APL. ln addit io n
there is a comprehensiw eled.ronics/computer abbreviations and acronyms
section . $ 15.95.
-COMPUTER PROGRAMMING HANDBOOK by Peter St8i'"k. A complete guide
to computer programming and data processing. Incl udes many worked out
examples and history of computers. $8.95.
_MY COMPUTER LIKES ME , • • WHEN I SPEAK BASIC An introduction to
BASIC •• . simple enough for your ktds. If yOU _ nt to teech BASIC to anyone
quickly. this booklet is the way to 510. $2_00.

-SCELBI' S FIRST BOOK OF COMPUTER
GAMES Need a ~me for your BOO8 or 8OBO
miaoproceuor7 Try Sufbi's First Book of
Camput.r GIJfr'Ift for the 800818080 which
describes t hree popular ga mes, " Space Cap .
rcre," " Hexpawn:' and " Hangman." Corn
plete flowcharts, logic description, program
listing. and instructions are provided. A must
for the game freek ! $1 4.95 .
_THE STORY OF COMPUTERS by Donald
O. Spencer is to computer books what Dick
an d Jane is to novel s ... extremely elementary .
giws t he nco-ccmputeost a fair idea of what
the hobbyist is ta lki ng about when he $peaks
oomputer lingo. Attempts to explain what
computers are and can do to a spouse, child
o r any un-elect roniC$-mi nded fr iend. $4 .9 5.
_MICROCOMPUTER PRIMER by MitcMU
Waite and Michael Pardee, p ub. by Ho wa rd W.
Sams ccmcenv. If you are afraid to get
involwd with microcomputers for fea r of not
understanding them. worry no lo nger! The
M i c roc omputer Primer descr ibe s basic
c o m pu ter th e or y . exp lains numbering
systems, and introduces the reader to t he
world o f p rogramming . This book does not
elaborate o n specific systems or chips, but
d escribes tne world of m icroc:omputing in
" real world" t erminology. There is probabl y
no better way of gen ing involved with t he
eKcit ing new hobby of microoomputing.
$7 .9 5.
_ INTRODUCTION TO MICROPROCES ·
SORS by Cha rle s Rockwell o f MICAOLOG.
Here is en ideal reference for t he individu al
desir ing t o understend the hardware aspects
o f microprocessor systems. This book des
c ribes the hardware detai ls of computer
devices in ter ms the beginner can understand,
insteed of t reat ing the micro chip as a " b lack
box: ' Addres sing sc he mes. reg isters, control,
and memory are all expla ined , a nd genl!l"al
info rmat ion about hardwa re systems is pro
vided. Specific systems are not described and
p rogram mi ng is only briefly d iscussed . tntro
duct i on To MicroprocessofJ is a hardWCIre
in troduction ... and a good one. $17.50 US
and Canada, $20 elsewhere.
_ THE NEW HOBBY COMPUTER S! This
book takes it Irom where "Hobby Computl!l"S
Are Here" IllBves off. with chapters on L¥ge
Scale Integration. how to choose a micropro 
cessor chiP. an introduction to pl"ogranwning,
low COst 110 for a computer, computer
a rithmetic. checking memory boards, a
Baudot monitor /editor system. an audible
logic probe for fineing those tough problems,
a ham's computer, a oomputer QSO machine
• .• and much. much more! Everything o f
interest is there in one volume. ready to be
enjoyed by you. $4.95 .-

••

MICRO C OMPUTER
MY

"""""'"""'S'"..--

_ KI LOBAUD The Small Computer Magazine Software Be Hardware e xposed to the core. Written for
the non.f>h 0 computer hobbyist who .....ants to know what 's new. $2 .00 each at the newsstand, $ 15.00
for 1 year subscription. Back isslll!s $3.00 per copy.

Use the order cerd or it emize your order on .. 5ePerete p iece of paper and mail to :
13 Redia Bookshop _ Pet..borou~ NH 03458 Be sur. to inclUde check or det.illid credit cerd in fo rmat io n.

Not.: Prien MJbje<:1 10 change wi t hout notice on bOoks not published by 73 MalJllzine .
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YAESU The "Something For Everyone"
Line Of Quality Ham Gear!

160-2 MTRS.
USB-LSB
CW-FM
DIGITAL DIAL
ANALOG DIAL
SWL

Everything Is Stacked In
Your Favor At Yaesu

QRP
BASEKW
RTlY
MOBILE
MARS
CAP

FT·301 or FT-301D •
Analog or digit al dial. 240 W PEP, all
solid state, broadbanded output!

160-10 meters

FT-301S or FT-301SDW
Analog Of digital dial, 40 warts PEF
all solid stale. bmadb<V1ded output l

160-10 meters

• FRG·7 Receiver
Solid sta le. triple conversion. 500
KHz to 29,9 MHz. con t ouous tuning

• FL-l01 Transminer •
160-10 M. 200W PEP. matches the
FA-101 receiver- ' The Yaesu Fwm s!"
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• Fl=I-l 0 1 or FA-1 0 l D •
Analog or d igital readout receiver. all
ham bands • SW frequencies wIth

accessory crystals

• FL-2100B Linear •
Matches the 10 1 senes -ao- t c me
ters, 1200 watts PEP, I KW CWo

Sell contained power supply
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FT·l 01 Series
3 models. 260W PEP, l60-lO M + 2
and 6 M with our transverters .

• FT·221 R Transceiver.
All mode 144-148 MHz, 20 watts
input. standard repealer shifts + I

non-standard shift

• ,- ~ - ""~ ,":...:ij . • -' • .
" on - - -. e;, ---

-=.--~:-~,;.;:-@' ! ' -;~'o .::"! ~_ • . _ ...
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" "': ~,,~
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• FT-620B Transceiver •

SSB. CWoAM. 50-54 MHz
20 wans 1f1)U1

. . , plus a full line of accessories-2 and 6 meter
transverters, counters, world clock, VFO's, micro
phones, phone patch, wattmeters, monitor scopes
and much more! Send us your name, address and
ham call for our new 1977 full line catalog.

101 OWNERS: New 226 page service and
maintenance manual now available. Write for
informatio n. Soon to come- FT·221 series
service and maintenance manual! era so: ":n

YAESU ELECTRONICS CORP.. 15954 Downey Ave., Paramoun e. CA 90723 (213) 633-4007
YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215
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