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Even then we had
an ex pert service
d e partm ent t o

-' ass u re that ea ch
piece of equ ip me nt o pe rated the way it
should . W e pioneered " satisfact ion guaran
teed " an d the ten day free tr ial policy. Then
as now we reco gnized ou r o bligatio n to
prov ide amateurs everywhere w ith fine
equipment and good serv ice.
At Henry Rad io w e don 't know any other way
of doing business. Since we have bee n active
a m ateurs for all t hese years, we know the
correct answers w hen we ask o urselves , " Is
th is th e w ay I wo uld wa nt t o be served if I
were a customer of Henry Radio? ".
Lo oking back, 50 yea rs see ms a lon g time.
Loo king ahead we feel l ike eager youngsters
i mpatient to know the exci ti ng n ew experi
ences that the next 50 years wi ll br ing . Eager
t o help our a mateur friend s all over the
w orld share the unique co m m u nicat ion
thrill s that o n ly amateur rad io can provide.

M ay w e help you?

ItiA\ILlf
IE~lrl

If
IEII:2VIIl

Fifty yea rs ag o in
19 28 , Henry Ra· _
die first o ffe red to ~
help a m ate u r ra-
dio o perators so lve their co m m unicat ions
pro b lems. Today A m ateu rs. not o nly in the
United States but throug hout the free world .
still look to Henry Rad io as thei r pre-eminent
supplie r of fine co m munica tions equi pment .

Fifty years is a long time in the l ife of an
ind ividual. It is a long tim e in th e hist ory of
amateu r radio . So we are p roud to be cele
b rat in g our fiftieth anniversary of service to
Amateur Rad io . We believe it says so me
thing im portant about Hen ry Rad io and
about the pioneering co nt r ibutions we have
mad e to our industry .

From the begining . we offered personal ized
service . Service that recognized that every
person 's needs were as individual as each

• •person IS uruque.
W e w ere the first to offe r low cost time
sales of Amateur eq uip me nt. W e w ere
among the first to trade for used equipment .

-

11240 W. Olympic Blvd . , los Angeles . Calli . 90064 213 /477-6701
931 N. Euclid, Anaheim , Calif . 92801 714 1772-9200
BUller, Missouri 64730 816 /679-3127

• •
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For convenience, use the
Hustler stainless steel
resonator spring,
and special design Quick
disconnect.

" the home of originals "

AVllilable from
1111 distributor.
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Brookpark. Ohio 44142
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Super
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AM (S)
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Gre.te.t Cover.ge
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broadest bandwidth,
lowest SWR. Use with any
convenient length 50 ohm
coax. Matching devices
not required.
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or high power resonators tor _
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Fold over, 360° swivel mast for=~ _Quick band change or easy
garag ing . Select from two
versions, fender/deck or bumper
mount location.
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20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.
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IeOM's superior LSI technology introduces the most advanced transceiver in the HF world. the
le ·701l Now IeOM's famous OnelTwo Team of .Ingle knob frequency selection and dual
VFO'. leaps to the forefront of HF with an extremely compact. all solid state. fully synthesized.
100 W CONTINUOUS OUTPUT Maximizer of all modes and all bands. from 160·10... The IC·701
is the IeOM breakthrough you've been waiting for: the future in HE
• Dual la d e pe nde n t VFO'. BaUt-in: At • Contlaao••I" V.....bl. Band.ldth:

no extra cost, two digitally synthesized. The le·701 provides all filter widths for
independently selectable VFO's are SSB. CW, R1T'Y. and even SSTv.
standard with every le·701. • Doable Balanced Schottky Diode let

• 10 0 WATTS OUTPUT: The compact M...... is standard to provide the finest re-
le ·70 1 delivers an amazing 100 WATTS celver IMD possible In a Hamband trans-
OUTPUT, from a completely solid state. ceiver.
no tune final. on all modes and all bands I _ BF Speech Proce••or: This Is an

- AU HF Band•• 160·10M: Fullband cover- IC·701 standard feature at no extra cost.
age of each of the six bands, plus some _ VOX; Fa.tbreak la CW; B IT; AGC;
extra coverage for MARS. Not.e Blaaker; Fall Meterlag; and

- Fully Synthe.izedTaning: No time-lag: many more ICOM quality standard fee-
no backlash: unbelievable bandspread, tures come with your IC·701 HF
with 100 Hz per division and 5 KHz per Maximizer.
turn.

The new IC.701 is simply the best HF transceiver ever made: that's all. For more information
and your own demonstrations, see your lCOM dealer. The ultimate HF Maximizer is yours in your
ICOM IC.701.

Sold co.pl.t It" b••••Ic ••d
AC po...r/.pe r. e ••bo•••

IC·701 ••••• FCC P ert 9 7.7S.
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EDITORIAL BY WA YNE GREEN

6

WASTED REPEATER
CHANNELS

Wil l hams be satisfied
before they reach that tota lly
ideal situation of one repeater
for each two meter operator?
One of the more fundamental
fl aws In th is scenario Is t hai
repeater owners never use any
other repeater than their own,
even when traveling. Thus,
every time someone puts on a
new repeater, t hi s t akes
another user away from all of
the existing area repeaters
. . . and our ideal situation wilt
not on ly have one person per
repeater, but will also thus in
clude no rag chewing or con 
tacts ... just peop le occa
si onally kerchunking t heir
repeaters to make sure they
are c-ut ...... (lrking.

In tnis case, W& should be
able to economize on channels
to some extent. A repealer
used only five minutes a day
for testing could coexist with
hundreds of others on t he
same channel, providing some
means of tone activation of the
re c ei vers was u s ed . . .
repeater owners don't want to
be bothered listening to other
repeaters on t he channel being
kerchunk . . . hello test ... ker
chunked.

In the Interim, befo re we
start tryi ng to fi ll up the 144
MHz segment of the band wit h
repeaters, let's try to use some
common sense and more ade
quately use the 53 channels we
already have set up. The fact is
that most of the repeater chan
nels are being occupied by
seldom-used repeaters. The
small groups using these chan
nels will put up vigorous f ights
to retain their channels, even
though they are rarely using
them. They are providing little
benefit fo r amateur radio in
general and not much for them
selves, outside of a bit of ego
massage.

Though 1 prefer to come to
you with proposed solutions to
proble ms rather than with
prob lems and no solutions, In
this case I'm wide open for any
ideas. I know the present
system is te rrible. Sure, we
have repeate r coordinating
councils, but in most cases
they are working on t he basis
of repeaters and channels,
with not much consi derat ion

given to the actual use of a
channel. Indeed, we don't have
any concepts as yet developed
about what does constitute a
us ed channe l and what
doesn't. How much right does
a group of three people have to
exc lusive use of a frequency
pair for their repeater ... which
Is used perhaps once or twice
a day for a few minutes?

Perhaps some system could
be tried where coordinators
would stack repeaters with
smaller groups on the same
channel , but with continuous
tone separation. Yes, I know
this Is happening al ready in
some areas, but the fact is that
very few coordinators are do
ing this so far and expansion
into the 144 MHz segment Is a
very poor subs titute f o r
cooperati on.

Let's do all we can to keep
repeater grow t h sane . . . to
discourage the frivolous set
ting up of repeaters ... and
leave the 144·146 MHz part of
the band for other develop
ments, at least until it is real ly
needed for repeaters ... which
is stili a long, long way off.

So, shou ld the FCC agai n
move to deregulate the lower
part of the two meter band , I
plead for a moratorium on
repeater allocations t here ... a
bit of brainstorming on ways to
better uti lize the band we are
already only partially using ...
and some test projects to see if
cooperation can be achieved
between repeater groups shar
Ing channels.

THE YELLOW PERIL
Some U.S. manufacturers of

ham equipment are trying to
get restricti ons on the import
ing of ham gear from Japan.
What Is t he problem? Is it that
we are not able to keep up with
Japan technically .. . that they
are able to out-engineer us? Is
it that they are able to work
more efficiently than we can?

Japanese fi rms have the ir
own problems which work to
bring up their costs. It is not in
expensive to ship equipment
an extra 10,000 miles to be
sold. Then there are the Import
duties which have to be paid.
Add to that the costs of
warehousing here 50 ship
ments to dealers are not over ly
delayed. Service must be set

up ... a not inexpensive pro
ject so far from the factory
. .. complete with parts and
technician training.

U.S. fi rms are much better
able to meet sudden changes
in the market. Look what hap
pened to Japan when CB sets
stopped selling. It took months
to slow down the pipeline.
Even after the production lines
stopped making sets, there
were millions of CB sets ready
for shipment, on ships coming
across the Pacific, and on
piers on the U.S.

The most basic truth of Inter
nati onal trade is that if we
want to sell our equipment In
Japan, we have to let them sell
theirs here. If we don't, they
won't have the money to buy
ours. And If you don't think
they are buying Amer ican ham
gear in Japan, you Just haven't
ta lked to many Japanese
hams.

I can be quite crit ical of
Japan for the import reetrtc
nons on some goods, but then
they are paying the price fo r
this protectionism. When they
let the balance of trade swing
too much one way or the other,
the relative value of the curren
cies changes to even it out.
This increases the cost of
Japanese equipment for us
and decreases the cost of
American equipment for them
. .. until things are back in
balance again.

THE LONG-RANGE DISASTER
The recent snowstorms In

the midwest and Boston area
reco nfi rmed th e value of
amateur radio under emergen
cy condit ions. Hams were right
in the middle of everything,
f rom the beginning ... and
they performed well.

In the Boston mess, there
were hams among the 3000
cars stranded on perimeter
Route 128. This helped of
ficials know just what was go
Ing on at different locations
along that route and to keep up
communications with groups
of stranded cars. You may have
read about the pilot boat which
was lost with five people
aboard going out to try and
rescue sailors from a stranded
oi l tanker. One of them was a
ham and he kept those ashore
In touch with what was going





WHICH BRINGS UP WARC
What will be the result In

future emergencies If amateur
radio Is crippled or even kliled
at WARe, t he Internat ional
Tel eco mmunicat ion s Union
conference In Geneva next
year? Remember that most of
the countries which will be
voting on frequency alloca
tions next year do not have

Conrinued on page 35

on via an HT·220 and a nearby
repeater right up until the ship
sank. It was shocking to hear
him reporting on the wave that
broke over the ship and tore
away the bridge. Then they set
anchor to try and pump out the
water which had poured In.
Next the anchor gave way and
all was lost.

But what about CB radio? It
was a mess. Everybody wanted
to hel p and the result was
chaos. Channel 9 sou nded l ike
channel 19. And just to help
matters, the skip came rolling
In with a vengeance and the
s-meters sat at S9 all through
the days, with southern and
midwest CBers ratchet-Jawi ng
away, making OX contacts with
t heir hlgh·powered stations
and wiping out all efforts at
emergency communications.

Some groups of CBers tried
mightily to get organized, but a
call for vehicle A1 would resu lt
In twenty cars responding. Llt
tie could be done.

The Boston conditions were
Incredible. The snow, running
to three and four feet In some
areas, was plowed out of the
roads , making ten- and twelve
toot-tuetr cliffs on each side of
the narrow one-lane canyons.
Sidewalks were gone, so any
one walking around had to
walk In the narrow streets. This
made It almost Impossible for
cars to get through. After a
solid week of bei ng kept home
by law , almost everyone was
out walking around, Just to get
out of the house. All bu t emer
gency use of cars was forbid
den , with stiff fi nes and towing
away of your car If you messed
around. All businesses were
closed, so there was really
nowhere much to go. The
result was about a half million
people out wandering around
with no particular place to go
and nothing much to do.
Emergency cars had to creep
around trying to get th rough
the packs of people.

It was most fortunate that
telephones were working well,
for they were used for a large
part of the emergency com
munlcatlons. Amateur rad io
centers and mobile units acted
as backup fo r the phones and
provided the needed cont rol of
mobile units. One can't even
Imagine what It would have
been like without amateu r
radio.

MODEl AR-3 539.95
• Sequence decoder.
• Connects to 12-digit

decoder .
• Three dig its must appear in

correct order and timing to
close output relay.

• For foolproof secure
signal l ing.

• Decodes digits 1, 2, 3, 4, 5, 6, 7, 8, 9, 0, • and #.
• Twelve 5-vol t outpu t l ines.
• Isolated 5000 ohm input.
• Operates from any DC vol tage + 12 to + 30 volts.
• Output drives TTL logic or relay;.so _

MODEL T2 $39.95
• Decodes one Touch-Tone

digit.
• Availabl e for dig its 1, 2, 3,

4,5, 6 ,7 ,8,9,0,· , and # .
Al so for dig its A, B, C, D.

• Relay output SPST 112 amp.
• Operates on any DC voltage

+ 1210 + 30 volts.

TWELVE
DIGIT
DECODER
$125.00

Send for Iree brochure. ORDER TODAY. Add $2 shipping /handling.
Ad d sales tax in Cam .-

Touch-Tone Decoders
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Dear Joe:

Joe Vlcere
Bristol VT

SWUNG/__1

your tapes, so after tw o
months 1 am now WD6EZM. I
have sent for your 13 and 20
tapes, as I am going to get my
General. I also neve subscribed
to your magazine for three
years. Also, one of my best In
vestments for information Is
that I sent for a lot of your back
Issues. I enjoyed the Ancient
Aviator very much, as I spent
most of my working li fe as a
mechanic and Inspector on
airplanes. I have worked In the
Congo, Libya, England, and
several other places, and am
retired from Pacific Southwest
Airli nes.

Harold R. Gallant WD6EZM
Sun City CA

Don't get mad, Heath. We get
ten times as many complaints
about the ARRL tapes, but oeo
pIe always think we're pick ing
on the ARRL, so we don 't
publish those gripes very
often. The poor plcked·on
League.-Wayne.

•

I wou ld like to wri te a few
words encourag ing you to con
tinue publiShing occasional ar
t icles of interest to those ot us
who enjoy listening to the tn
temattcner shortwave broad
casts. The January " Looking
West " column with Bill Pester
nek's sidelight on Radio Neder
land was especially welcome,
as was the review of the Sony
ICF-5900W general coverage
receiver In the February Issue.

As a regular listener to short
wave broadcasts, I may be
somewhat biased. However, I
feel that those hams who have
not recent ly listened to the
shortwave bands are missing a
lot of useful and entertaining
information. For example,
WARC '79 has received con
siderable air time over the past
year on many of these stations.
In addition, since many of the
stat ions speak for the govern
ment of the country Involved, it
Is quite easy to see the
po litical situations that are
likely to develop at WARC '79.

Finally, I would l ike to point
out one item of common ccur
teev. Answer aSl requests
from SWls as you would from
any other ham. I got started In
ham radio by being Involved as
an SWl, with some help from
the local amateur radio club.
With a l ittle help and en
couragement , hams and SWLs
can share in two Interesting
and educational hobbles.

Gregory W. Smith WD9GAY
Woodridge Il

You can order more QSLs from
73 for those SWL reports.
Wayne.

IAFTER 55 YEARS

Dick Wilder W3DI
Crownsville MD

Maybe he 's using it on the HF
band, where 1 k W is known as
QRP.-Wayne.

Yesterday, the mallperson
left a strange-looki ng envelope
In my mall box. Inside was
something I have been waiting
for for over 55 years. Yes, over
55 years ago when I was 12, an
old man of about 18 who was a
ham tried to teach me the code
at about 50 words a minute-or
so it seemed. As I did not learn
It In about 10 minutes, he told
me I was dumb and would
never get my license. severer
Umes In the years gone by I
have tried to, but It was no use.
Several things got In the way,
like a l itt le depress ion with two
daughters to raise, then a cou
ple of wars, then a heart attack
and tcrcec reti rement. I needed
someth ing to do with my time,
so I started building radio ccn
trol models. Afte r the loss of
several ai rplanes due to outlaw
CB transmitters on 27 and 72, ,
was told to get on 53, but
another hitch came up-I must
have a ham license. So i sent
away lor a Heath kit Novice
cou rse and Joined the Sun City
ham club. After several months
01 practice with the Heathkit
tapes, I got nowhere. I kid you
not, at 68 it Is hard to study.
Anyway, someone ment ioned

parently does not understand
how to calculate the power ln
put of his station and unknow
Ingly operates In excess of the
1 kW legal limit.

In part, rule 97.67a states
that the power Input shall not
exceed 1 kW as measured
feed ing " t he vacuum tube or
tubes supplying power to the
antenna."

In a grounded grid amplifier,
the cathode circuit Is driven
(which is In ser ies with the
plate and output c ircuits). It
can be shown t hat co n
slderable driving power Is
coupled through the PA to the
antenna. Therefore, the exciter
output tube Input must be tn
cruoeo in the power Input
calculations because It Is
coupled to and supplies power
to the antenna.

If It Is assumed that the
author's four 811As were cper
ated wi th a 1 kW dc Input and
that the TA-4CW was operated
at Its full rated CW input, then
the dc input power of the tubes
supplying power to the enten
na was 1260 Watts. These
assumpt ions are consistent
with the author 's stated
measured rf power output of
850 Watts.
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what I tell you to do, I can get
you past the Novice code test
In five weeks . . • and In ten
weeks you can be a full·f1edged
Novice." I didn't believe him,
and still don't, but .. .

George and t organ ized a
ham class In our church recrea
tion building an d we
m et . . . t en o f us . .. each
Thursday eyenlng for a couple
of hours. In five weeks, George
surprised us with a code test,
and we all passed but one
•. . and he was a high school
boy with a chronic case of
glrlitls.

Late in August, we took our
theory written test and all of us
passed. One of the class took
the Tech theory, and he, too,
passed. One year later, at the
age of 73, I took my General
and got that thrill of all thril ls
when the FCC exam iner looked
up from my test papers and
said, " You made It !" Out of the
ten, six or seven of us are
Generals . •. a couple are
Techs and a couple took leave
of the ham shack In tavor 01
college.

Anyone can learn code If he
Is of a mind to . . . and any ham
will help you. WA1NSY, a pro
lessor at the University of Ver
mont, lives not too far from
you. WA1LXL lives In Marlboro
and W1MRJ Is a flight In
st ructor and former FAA flight
controller •.. anyone of t hose
three would give you a kick In
the stern to get you on CWo
And you'll never know how you
will like It until you try It.

Loren Carlberg WB5WDG
Muskogee OK

P.S. I am not the only old buz
zard who started late on his
code. In my class was a guy
who Is now WB5WDD. He's
almost as old as I am and he's
a General now, too .. • but we
both stil i prefer code to mike.
You don't need a kick in the
stern to start you .. . what you
need is a kick In the stern
because you haven't started
yourself. It's there for you with
plenty of help Ju st for t he ask·
Ing. That 's what hamming Is all
about.

I CALCULATING POWER I
The art icle In the February

Issue by K4TWJ was well wrtt
ten, but dId show that he ap-
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STERN KICK

ANTI-5EMANTICISM

I

I~__I

Here is one ham who hopes
th is "k ick In the stern" you
asked for will be enough to
make you "get with it" ("Ham
Help," January, 1978, p. 19).

You sound like a smart guy,
and I neve been In Vermont
enough to know that northern
Vermont is more than " pucker
brush I" Vermont has a good ly
number of fine hams whom I
neve gotten to know in the stx 
teen months that I have been a
ham.

In Ju ly, 1976, I got the silly
Idea that I, too, was Ured of the
things that ti red you, and that I
would like to become a ham. 1
was seventy-two years old, and
that 's Just too old to start
learn ing new tricks ... much
less such a comp licated thing
as codel But li ke a chump, I
asked George Lange K5CAT,
an Extra here In Muskogee,
Oklahoma, If he thought I
could ever become a ham, and
If so, would he help me.

George said, "If you will do

W3ZVT 's otherwise ex 
cellent art icle, "Ham Shack An
thropometries," Is somewhat
marred by Its title. It's untc r
tunate that the term " anthrcpo
metrtce" has been so badly
warped Into almost erroneous
common (mls)usage. " Anthro
pometries" means, In Its
strictest sense, " measure
ments of the human body to
determine differences In races,
ethnic origin, individuals ,
etc..."

I would like to suggest an
alternative, since I chose to
make a minor crit icism In the
first place . " Ham Shack
ErgonomIcs" tells it l ike It Is. I
nope this doesn't open up a
semantic debate, but rather a
new avenue 01 future 73 ar
tlcles.

Don Or. WB9CMT
Flossmoor Il

Let 's not have any ant/
sementtctstn around here.
Wayne.
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Editor:
Robert &J<w WB2GFE
15 Wind_Dr,
Atro NJ 08004

TENNESSEE aso PARTY
Contest Periods:

2100l Saturday, April 1 to
0500Z Sunday, April 2

1400l to 22OOl, Sunday, April 2

Bonus period Aprll 2 from
0500Z to O6OOZ for out-of-state
stations only to work Ten
nessee mobile and portable
stations only on 75 meters.
EXCHANGE:

Tenn stations send signal
report and county. Out-of-state
stations send signal report and
stale, province, or country.
Work same etauon different
bands or county If mobile or
portable.
SCORING:

Separate CW and phone con
tests (one point each contact).
Ten nessee statlons -aSO
points times sum of (different
states Including Tennessee
plus different prov inces pl us
different Tenn counties).

Out-of-state stations score 1
point per 050, 3 points per
moblleJportable. Final score =
050 points t imes number of
different Tenn count ies.

Bonus po lnts-200 extra
points to mobiles and par-

tab les for each coun ty
operated outside home county
(10 asos min.).
FREOUENCIES:

3550, 7050, 14050, 21050,
28050, 3980, 7280, 14280,
21380, 28580.
LOGS:

Date/time in GMT, station
worked , band , mode, ex
change , and score . Use
separate log sheet for each
band over 25 contacts; con
leslants with 100 contacts or
more must submit cross-check
sheet sim ilar to ARRL oper
at ing aid No.6. Logs must be
legible to avoid disqualif ica
tion.
AWARDS;

Plaques to top phone and
CW scores in Tennessee, to
winni ng mobile, to winning por
table, and to top score out of
state. Certificates to every sta
tion sending log with 15 con
tacts. Repeater contacts not
allowed. Mobiles compete
against mobiles, pori abies
against portables. Minimum 10
contacts each county to earn
bonus points.

Tennessee stat i ons o n

phone call "CO Tenn aso
Party," on CW "CO Tenn" or
" TEST" - var iati ons to en
courage contacts from non
contestants will resul t In dis
qu alification.

MaIling dead line May 1,
1978. Send sert-eddreeeeo
stamped envelope to Dave
Gogglo W40GG, 1419 Favell
Dr., Memphis TN 38116.

ANNUAL APRIL QRP
aso PARTY

Start. : 2000 GMT
Saturday. Apri l 1
End. : 0200 GMT
Monday. Apri l 3

The contest is open to all
amateurs and Is sponsored by
the ORP Amateur Radio Club
International, Inc.

Stallons may be worked
once per band fo r QSO and
multip lier credits . Each
member aso counts 3 points ,
non-member asos, 2 points.
StatIons other than WIV E
count as 4 points per OSO.
Multipl iers are as tcncwe:
More than 100 Watts input
power-Xl ; 25 to 100 Watts-

x1.5; 5 to 25 Watls-x2.lt, 1 to 5
Watts-x3.0; less than 1 Watt
power-x5.0.

Final score Is a so points
times total number of statesl
provinces/countries per bend
t imes power muftroner.
EXCHANGE:

Members-RS{T), etete'crcv
Incelcountry, a RP number.

Non-Members- RSm, stateJ
provincelcountry, power.
FREQUENCIES:

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

sse-3960, 7260, 14300,
21360,28600.

Novice-3720, 7120, 21120,
28040.

All frequencIes ± 5 kHz.
EN TRIES:

Send ful l log data, Including
full name, address, and bands
used . Indicate eq uipment,
antennas, and power used. ln
clude a #1 0 SASE for results.
Logs must be received by May
30, 1978, to quality. Send logs
to: E. V. Sandy Blaize N5BE,
417 Ridgewood Drive, Metairie
LA 70001 .

Certificates will be awarded
to the highest scoring statrcn

CAL~EN ~A ~ ~~~ESlUJ!LTS
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Apr 1·2
Apr 1-3
Apr 8·9
Apr 11 -1 2
Apr 15-16

Apr 21-30
Apr 22-23

Apr 25-26
Apr 29-30
May 6-8
May 13-14
May 20-22
June 3-4
June 10.11
June 17-18
June 24-25
June 24-25
July 1-2
July 4
July 8·9
July 15-16
Aug 19-20
sept 9-10
sept 16-17
sept 23-24

Oct 14-1 5
Oct 21-22
Nov 4-5
Nov 16-19

Dec 2-3
Dec 9-10

Tennessee aso Party
aRP aso Party
Open ARRL CD Party-CW
OX to WNE YL CW Party
County Hunters SSB Contest
ARRL CD Party-Phone
Hollday-In-Dixle Festival aso Party
Zero District aso Party
Bennuda Contest
OX to WNE YL Phone Party
PACC Contest
Georgia asc Party
Massachusetts aso Party
Kansas aso Party
IARSICHClFHCJHTH aso Party
ARRl VHF aso Party
West Virginia aso Party
ARRL Field Day
First REF Ten Day
7 Land aso Party
ARRL Straight Key Night
IARU Radiosport CompetlUon
VHF Space Net Contest
New Jersey aso Party
ARRL VHF aso Party
Scandinavian Activity Contest-CW
Delta aso Party
Scandinavian Activity Contest-Phone
ARRL CD Party-CW
ARRL CD Party-Phone
ARRL Sweepstakes-CW
ARRL Sweepstakes-Phone
Second REF Ten Day
ARRL 160 Meter Contut
ARRL 10 Meter Contest

RESULTS OF THE 1977 INTERNATIONAL POLICE
ASSOCIATION '77 CONTEST

November 12-13
First place iPA member was DJ8RK with 6496 points.
First place Non·IPA was DA2DC with 688 points.
First place SWL was HE91LN with 1914 pclnte.
Of the three US entries, WB4aJO linlshed top with 1440
points and 11th place overall.

•Heinz DJ8RK, the firs t-p iece winner of the 1977/PA Contest. He
is active on CW and SS8, but prefers high·speed CW work.
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Score
150}
150
5
600
525
400

2DO}2DO
200
325
325
625
400
525
725
200
300
600
200
100
400
375
375
325
400
200t
200 f
105
650
150
200 }
200
150
575
Score
450
300
4DO
675
Score
90
60

Score
6636
5775
5640
Score
23199 murtt-cp

288 singie·op
Score
14575
8802
4620

Continued on page 58

other fixed stations only once
during the contest regardless
of bands. Repeat con tacts bet
ween fixed stations on other
bands are not permitted! Fixed
stations may be worked by
mobile stations each time they

Station
W4RAL·
WB5SLC/4'"
Kl 7JXZ '"
N7MM'"
WB6JQP·
W1VW
WA4RRB·
K4TF'"
K4YS'"
W7GHT*
W9QWM'"
WBOTLE'"
W4KFB·
WA1ZAX'"
W3AKO··
K3KWJ·
W1ATO·
W08CYR·
WflPEC·
WBtlQZY'"
WA2ZWH·
N2JJ·
WA4LWO'"
K8TH·
WB7BVG'"
WB3BKV·
W3ZIO·
W40GX·
W5HNS'"
K1IK'"
N4LE*
W4ZRJ·
W08EHZ'"
WB9PVI·
Station
VE30AP'"
VE3COK
VE4RF'"
VE7DSA'"
Station
JA2HLX'"
JA2HGA

W. Va.
Wise.
Canada
Ontario

Manitoba
Br. Col.
Country
Japan

New Castle Station
WA3WPY'"
K3SSR
W3TCI
Kent Station
K3SXAl3"
K3SXAlWA3QLS (ops)
W3CTM·
Sussex Station
K3JU3·
W3WLO
WA3WiY

Tenn.
Texas
Vermont
Va.

Delaware Scores
-nenctee county wInner.

'" '" Denotes high score for Delaware.

RESULTS OF THE 1977 DELAWARE QSO PARTY
November 12 and 13, 1977

Out-of·State Scores
• Denotes state winner.

"Denotes high score for out-ct-netewere station.

Idaho
III.
Iowa
K,.
Maine
Md.
Wash D_C.
Mass.
Mich.
Minn.
Mo.
N.J.
N.Y.
N.C.
Ohio
Oregon
Po.

State
Ala.

Alaska
ArIz.
Cal.
Conn.
Florida

worked again from the same
county on a different band
count for point credit only.
Mobile stations contacted on a
county line count as one con
tact but two multip liers. Per
table stations will be con 
sidered fixed stations. Fixed
stations may be worked by

64

1,590
1,014

888
946
36

10,692
266
594

1,056
1,922

294
3,840
703

950
110
276

736
540
1,479

350
2,183
960
300
1,643

665
580
2,556

73,219
35,564
45,298
25,500

368
672
924
665

2,312
1,848
875

1200 GMT Saturday, April 15 to
0600 GMT Sunday, April 16

1200 GMT Sunday, April 16 to
2400 GMT Sunday, April 17
Please note two tour-hour

rest periods!
This is the 7th annua l con

test sponsored by the Mobile
Amateur Radio Awards Club,
Inc. Mobile stations may be
worked each time they change
cou nties or bands , but if

VE3COK
VE4EA

PY10BE

RESULTS OF THE 1977 DELTA OSO PARTY
High score from within Delta dlvlslon-K5GO with 73,219
points (1003 OSOs).
High score from outside Delta dlvlslon-K9BG with 10,692
points (162 OSOs).
(This Is the second year In a row for K9BG, formerly
WB40GW.)
High score club statlon-WB5NEX with 35,564 points.
High score mobile statlon-WA5KON with 13,158 points.

Delta DMsion:
ARK K5GO
LA WB5NEX
MISS K5SVC
TENN WB4FPH
First District:
CONN W1GNR
EMASS W1AQE
VT Kl0RS
Second District:
ENY W2WSS
Nli W2RPZ
NNJ K2PF
SNJ N2CM
WNY N2RT
Third District:
DEL W3JZA
EPA WA3GNW
MO W3PYZ
WPA W3HOH
Fourth District:
GA WB4RUA
SC N4LM
VA W041MB
Fifth District:
NMEX K5MAT
NTEX W5GVP
STEX K5TM
Sixth District:
ORG N6MU
SOGO WA60RJ
SBAR K6XO
Seventh Dlstr/c':
ARIZ WA7WOC
MONT W7JYW
NEV W7HI
Eighth District:
MICH W8WT
OHIO K8EKG
Ninth District:
III K9BG
INO WB9ZEZ
WISC KlCHE/9
Tenth District:
IOWA WBWCP
MO WBfSAA
NDAK WA2DJM/fl
Canada:
ONT
MAN
DX:
BRAZIL

COUNTY HUNTERS SSB
CONTEST

Contest Periods:
0001 GMT Saturday, April 15 to
0800 GMT Saturday, April 15

In each statefprovincelcountry;
other places dependi ng on ac
tivity. One certif icate for the
station showing three " skip"
contacts using the lowest
power.
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THE SYMBOL OF TECH

\{&§~[1!J •
The smart radIO

G
F

E

FRONT PANEL CONTROLS
A Vox ga in
B Carrier level/ keyer speed
C Audio Peak Frequency system
o MODE switch (SS8. CW, FSK, AM,

FM)
E Crystal cal ibrator/Noise blanker
F Rejection luning/ variable IF passband

luning
G Frequency rTlerT10lY system
H Digital plus analog frequency readout
I Band switch (160-10 meters +

WWV/JJY receive)
J Clarifier control
K RX/TX Clarifier selector
L RF Processor level
M RF attenuator
N TUNE control (Places transmitter in

MTUNE" condition for ten seconds, then
returns to "receive" condition to protect
final lubes from excessive key-down
time)

BOARDS INSIDE CABINET
1 CARR OSC unit
2 VOX unit
3 AF unit
4 IF unit
5 Filter unit
6 Noise Blanker/RF Processor
7 Rectifier unit
a Rectifier unit
9 Power XFMR

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

l el a

YAESU EU:CTRONICS CORP.• 15954 Doconey Ave., Paramount. CA 90723 (213) 633-4007
YAESU EU:CTRONICS CORP., Eoolvn ServIce C..... 613 Redno Ter., Clnc:/nnod, OH 452J5



FCC Math
John F. bahy W86CKN
P.O. 80)( 539
Gonzales CA 93926

In this and the fInal Installment of our series, we'll be putting
some fin ish ing touches on the math edifice we've been
constructing and in the process pick up some additional sym
bcuem and techniques.

By now, you may have gained a bit of confidence If you did not
have such In the past . And If you're st ili not too confident, at least
you can see that by going back to elementary school arithmetic,
back to beginnings, we can sptn out all the stuff we need, without
all that much diff lculty.U's Just a matter of going slowly, practic
ing, questionIng, reviewing, playing around with numbers, and,
above all, refusing to become uptight. (A can of beer or two can be
a real help sometlmesl)

One of the symbols we run Into every so often In electron ics Is
v,called the radical sign . Radical comes from the Latin for root,
and v means square rcct.tt's Just the reverse of squarIng. 41 (four
squared) Is 4 x 4 or 16. Well, V"1'6 means the number which
mult iplied by Itself eqUaISv\~ namely 4. So we can write v'l6
= 4. SlmJlf900'680 = 3, = 7,~ = 10, v 1O,OOO =
100 and " = 1000.

Last time, we saw that at resonance the reactance of the call
equals the reactance of the capacitor, from wh ich we got: 2nfL
= 1/(21I'fC). We solved that equat ion for capacitance (got the C
up by itself on one side with everyth ing else on the other). But
supposi ng we had been asked to solve for f, frequency. The prob
lem Is that there are two f's. How do we hand le a situat ion li ke
that? Fol lowing the ru les we developed, we get ff = 1112(2)rrnLC),
which at least gets the t's by themselves on one side (t he two f 's
mean f times f or f2, as usual). Using squares, we might write
that: f2 = 1/[(2n)2LC]. The (2n:)2 means that both the 2 and the pi
are squared (multiplied by themselves). We could then substitute
whatever values Land C have Into the right·hand side and work
that side out to a sing le number, so that we had f2 = some
number. But where do we go from there? Well , let's take an ex
ample. Suppose f2 = 100. Then doesn't f = 10? Because f2
would then be 10 x 10, wh ich Is 100. So f, then, equals simply the
square root of whatever Is on the right-hand side. Going back, f
=~ Since there Is only multipl ication and divIsion
on that right-hand side (no addition or subtraction), we can apply
the radical to each part. VT = 1. V(2n)i = simply 211' , andvrc- is Just..;cc: That gives us the relatively Important lor
mula for a resonant circu it: f = 1/2nv'[C"').

If there had been addition or subtract ion of the rlght·hand side
above, we cou ld not have applied the radical sign to each~rt
~arateIY . Note, for example, that <1 25 + 9 '"~ + v9 .

+ 9 Is less than 6 (because~ Is 6 and 25 + 9 Is just
34), whereas~ i s a 5 and ff Is 3, and 5 + 3 = 8. Try things
out with numbers if there's any question, and you'll seldom go
wrong .

And If you're not certain that VT = 1, just recall that 1 x 1 =
1. LIkewise, 2n x 211' = (2n)2. (Notice that I have to use paten
theses there, because If I didn't you might think that just the pi
was squared, not the 2.)

SummarIZing what we just saw, we can establish the ru le that
where things are squared we solve by find ing square roots.
Another example: P = E2JR. say we have to solve for E, voltage.
Using the algebra we've developed we'd get E2 = PRo Then we
apply the ru le above to get E =.JliFt voltage equals the square
root of the product (what we get from multiply ing) P and R, power
t imes resistance.

But, of course, all this Implies that we know how to find the
square root of numbers of all sizes. Lots of calculators have
square root buttons. And there's an algorithm (a neat IItUe pro
cess) for find ing square roots in a fairly straightforward fashion
In most algebra books. We'if assume you don't have such a cal
culator and don't know the algorithm. Since FCC exams usually
require no more than one- or two-d lg lt accuracy, we'll look at the
simplest tectmtque, namely trial and error, for f inding these
roots.

Say you've worked the resonance formula to the point where
you 've found L times C to be 0.OOOOOOOOOOO86 (6.6 x 10 - 12).
Look closely at that power of ten . Notice that It's a mutttpuce
tion. We lust saw that where there's just multiplication or cnvtetcn
you can find the square root of each part separately. Now 8.6 Is

very close to 9, and ff Is 3. But what about that 10- 12?Well ,
(10 - 6)2 means 10 -6 x 10-6, and from our ru les for powers of
ten we get 10 -6 + -8, or 10-12. Since this kind of th ing hap·
pens every time, you can see where our rule about halving comes
from. The square root o f 8.8 x 10 - 12, then, Is about 3 x 10 - 6,
0.000003.

But what do you do If the exponent of 10 Is not an even
number? What If we're trying to find the square root of 7.2 x 1011 ,
fo r example? In our next Installment, we'll play around with
things called logs (not the wooden variety). Logs Is short for
logarithms. And all logs are weird powers of ten, weird ex
ponents of ten, more precisely, l ike 5.5 which Is half o f 11. but
where we're at, we employ a little trick that we've already seen In
another context, In chang ing micros to nanos, for example.
We've seen that 0.07 microfarads Is the same as 70 nanofarads.
0.07 x 10 - 6 = 70 x 10 - 9. No doubt you'e been puzzled by these
things, and rightly so, since I've never c learl y explained what's
going on. So here goes!

Aga in, It's the old "multiply by one In some clever form" trick.
Take that 0.07 x 10 - 6. Multiply the left part by 1000, and divide
the right by 1000. 0.07 x 1000 Is 70. 10-6dlvided by 1000 is 10-6
divided by 103. We subtract exponents to get 10 - 9. Put them
together and we have our 70 nanofarads. We multiplied the
orig inal number by 1000 and divided It by 1000. In other words,
what we did to one part o f the number we und id to the other part .
Looked at another way, we mu ltiplied by 100011000. The
mult lpi1catlon was the top 1000, and the d ivision, the bottom.

Pull the same kind of trick on our 7.2 x 1011 and we get, for ex
ample, 72 x 1010 (can you figure out how I did that? '). Now we
can easily get the square root. vrr Is about 8.5 (62 = 64; 92 =
81; 12 Is about halfway In between). Divide the exponent, 10, by 2
to get 5_Put them together and we have our square root, 6.5 x 105
or 850,000.

We haven't seen much trial and error so far. It's getting that
f irst part, the 8.5 In the example above, that's o ft en a matter o f
tr ial and error. When YOU're not sure just what that first part
should be, you guess, and then mu lt iply your guess by itself (the
simplest calcu lators are helpfUl). If It's not close enough to the
square you started off with, you try another guess. 8.52, for ex
ample, Is 12.3, plenty close to 72 for most purposes. But you
might have tried 8.4 or 8.6 or someth ing In an altogether different
bail park, for that matter. Any of those multiplied by Itself wou ld
have given squares further away from 72 than 8.5 gave. Just by
trying out different guesses, you can get as close to an exact
value as you need.

Now here's an exercise for you. Answers (with work) at the
end. as usual.
Exercise 1:
(1) Solve for I: P = 12R
(2) Using the formula you just derived, find I when P = 5 Wand R
= 200Q

(3) Find these square roots using powers 01 ten: (a) 382 (b)
0.000018 (c) 520,000,000 (d) 0.OOOOOOOOOOO47

We have several times referred to the fact that when t here are
addltlons or subtract ions In a fraction one cannot perform cer
tain operat ions and get correct answers. Rt = A1R2f(R1 + R2>,
the fo rmula for computing the equ ivalent resistance of two
resistors In parallel, is a case in point (and there's a bunch of
other formulas, reactance, Inductance, etc., of the same form).
Let's go to a number equation to help us out here: 2 = (3(6))/(3 +
6). In other words, there's 2 Ohms' resistance across parallel
3- and 6-0hm resistors. We're trying to discover what kinds of
wiggling we can do with an equat ion l ike this and still come up
with true equat ions. It's easy to f ind lots of thi ngs one can't do !
For example, I can't bring the 3 or 6 up from the bottom of the
right side to the top left separately. 2(3) .;. [3(6))f6, for example,
nor does 2(6) equal (3(6))/3. Play around w ith It, and you'll f ind lo ts
of others that don't work.

Sooner or later, though, YOU' ll probably stumble upon some
that work. 2(3 + 6) = 3(6) Is one such. Here the 2 murtrpuee both
the 3 and 6 on the left side. In other words, 2(3 + 6) = 2(3) + 2(6)
or 2(3 + 6) = 2(9), and either of those equals the 3(8) on the right .
Play around with a few like this, and you'll see that where there
are addltlons and subtractions you're okay as long as you move
the thIngs added or subtracted as a unJt If they're on the bottom
of a fract ion. We brought the 3 and 6 up together, w ith the + sign
between them.

So what? Now that we have that stuff up on the left, what do
we do? Well, often enough we know what the total resistance we
want Is, and we're after the value of resistance to put In parallel

Continued on page 182

"M ultiply the 1.2 by 10, divide the 1011 by 10 (which is 101 ).

"



RTTY Loop
Marc t. Lea~y. M.D. WA3AJR
4lXJ6 Winlee RO«I
R.nd,flstown lAD 2"33

Last month we considered
the requirements for systems
10 store Informatlon generated
on AnY. Seven criteria were
presen t ed and el aborat ed
upon. This mont h we will In
vestigate various methods in
use and see how they stack up
against these criteria. As a
recap, the factors were:
1. Ease of entering data Into
storage;
2. Ease of inspecting stored
data;
3. Ease of editing stored data;
4. Ease of removing data from
storage;
5. Volatility of storage form;
6. Cost and availability of
technique;
7. Interchangeability between
users.

No w , le t's see w hat's
around.

The f irst method I shall call
the "tear-sheet method." This
involves tearing the page from
your page printer, alter receiv
ing something worthwhile, and
putting it in a folder for safe
keeping. A related technique,
the " strip-rip method," is used
for ticker tape tencrers or
voyeurs and shall not be dis
cussed in detail here. Let 's see
how this method meets those
criteria. It certainly Is easy to
enter data Into storage, re
quires no additional ettort . and
stored data Is readily Inspec
table. Unless th e shack burns
down or your wile goes on a
cleaning rampage, the record
Is quite nonvolatile. The tech
nlque is free and available to
just about anyone, and a
xerox e copy could certainly
be made to interChange be
tween users . But ... un less
you are a very good, last, and

accurate typist, there Is no
easy way 01 retransmitting the
stored Information. Also, while
the record may be edited with
pen or (blue) pencil, production
of a new error-tree record re
quires manual retyping of th e
whole. While the deficiencies
In this technique make It Im
practical for on-line storage
and retrieval, It does have
some uses. This Is the most
convenient technique for stor
Ing Information which will not
be retransmitted. Typ ically,
that would be material such as
bullet ins or third-party traffic
received for delivery.

The m ost widely used
methods of information stcr
age In amateur RTTY Involve
paper tape that Is 11 /16 01 an
inch wide. They all share cer
tain features, which will be
discussed jointly. Tranernte
srcn 01 data contained on
paper tape requires a tape
reader or tren smltttnc -dte
tributor. With a TO, data is sent
without di fficulty at machine
speed. Paper tape is relat ively
nonvolatile, although the oiled
tape general ly in use does
deteriorate after several years.
Tape Is fa ir ly cheap and easily
available, as is equipment to
produce and read it. Of course,
f ive-level Baudot tape is en
coded In a standard format,
and tape can be swapped
without problems. There are
different means of producing
tapes, however, and t hat's
where the rub lies.

A device which produces
punched paper tape from a
keyboard Is called a "per
forator." While possessing all
those advantages enumerated
for tape te chn iques in general,
the " perforator method" has
one serious drawback. Infor
mation cannot be recorded as
it arrives, but only from manual

Input. This makes the perfor
ator method suitable only for
origination 01 material for later
transmission. Although a copy
of the material stored can be
produced by running the tape
through a TO in a local loop,
changes entail retyping the en
tire tape manually, a tedious
proc ess.

With a "repertcretor," ernv
ing signals may directly con
trol the tape punch, and etcr
age is at machine speed . This
"reperl method " thus comes
closer to our Ideal, with th e ex
ceptlon of being able to read
the stored data without an In
te rvening step. The " typing·
reperf method" takes care of
that by add ing a mechanism to
type t he text directly on the
tape. Some machines type on
the top of cnacness tape, whi le
others punch the holes clear
out and print the letters near
the sprocket holes. cor-ee
t tcns or changes may be en·
te red by having the TO control
the repertcretor and stopping
th e tape to manually enter
changes.

By th e way, whi le we're on
t he topic of tape, th ere are real·
Iy two types of ta pe to be found
in Baudot systems. The 11116
inch tape we have been de
scribing is the Teletype cor
pcreucn'e system, while the
Kleinschm idt machines use
tape that is 718 of an inch wide.
Wh ile both of these tapes are
Baudot-encoded, they are not
interChangeable and must be
used on their respective me
chines. This means, of cou rse,
th at a Teletype TO is not cern 
pat ible with a Kleinschmidt
perforator and vice versa.

While, with th e typing-reperl
method, It may appear as
t hough we have reached our
ideal, the re are sti ll severa l
problems. These tape readers
and punches are large noisy
mechanical beasties that col
lect dust and have to be
cleaned, lubricated, and ad
justed olten or they go wecxc .

And, while they are reasonably
available, there is often no
local source lor them and,
heaven forbid, Just about no
way to home brew one. Als o,
although tape Is quite sturdy, it
does break and tea r. A hall
hour of transmission requ ires
900 feet of tape. and there Is
frequently no place to unwind
and wind It eut Further, what
do you do if you run out and
can 't get any locally?

What we need Is a dense,
cheap, and readi ly-available
recording material that be
haves like paper tape. Enter the
cassette! Recording the RnY
as AFSK and recovering the
signal by conventional AFSK
recept ion te chniques is a
viable alternative to paper
tape. The primary disadvan
tage Is that the playback will
be at the same speed as it Is
recorded . That Is. If typed in
hunt-and-peck sty le at 20 wpm,
It will come out that way. It s
primary advantage is Its densl·
ty for storing great quant it ies
of material (a C·30 versus 900
teet of paper) which may have
originally been contained on
punched paper tape, such as
lor archival storage.

Fig. 1 is an attempt to order
these techniques to show that
each has it s own niche in the
scheme of th ings. There are
other technIques than those
mentioned here, but. for the
most part, they do not apply to
the amateur appl ications. One
notable exception Is digital
sto rage in read/write memo
ones. but we wlll pick that up
later in this series.

I appreciate the questions
received from readers, and am
trying to answer as many of
general interest as possible in
the pages 01 73. A sett
addressed stamped envelope
must accompany requests lor
a personal reply. Next month,
we will look tntc different kinds
of fun w ith a Teletype"
mach ine.
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Fig. 1. Data storage. Paper tape-chad versus chad /ess with typing.
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R5-35A $129.95
25A Cont inuous
35A Intermlttsnt
Recommended l or up 10
250 Watt Amp's

RS-6A $f9.95
.. "DC Continuous
6 "DC Intermlttant
Recommended for up to
50 W amp's or 30 wall
trans mitte rs.

Ruggedized
2 meter VHF
amplifiers

RS-12A S69.95
9 ADC Continuous
12 ADC 'nlermlttan!
Recommended for up to
80 W amp's .

RS·20A $89,95
16 ADC Continuous
20 ADC tnterrrn t tant
Recommended l or up to
120 W amp's,

INPUT NOM NOM
MODEL POWER OUTPIJT CURRENT
NO. (WlItts) j....., 13.8 VOC PAlCE

2M 15X5Ol" 2-15 50 6 S 99,95
2M 15X80 .." 80 11 $129.95
2M 15X8Ol." 2-15 80 11 $139.95

An add-on uOll , no internal connections or adjustments requi red 10 asso
cia ted equ ipment. Standard Amplifier Models operate FM. Linear Mod els
operate all modes: SSB, FM, AM, ATTY, CW, etc. " Mic ras l rlp" design provides
high st abili ty and optimum performance over w ide bandwidth. Factory ad
justed, no l uning requ ired. Mobile mounting bracket inCluded. AF sensing TlR
sWitching, adjustable dropout delay. Remote keying capabUlly. Thermally
coupled biasing . Reverse Vol tage protected and fused. Conservatively rated
with oversized heat sink. Red LED indicators lor moni toring DC and RF. VSWR
protec ted - Ninety day material and workmanship warranty.

Ofde< IhN you. d"l. r Of ....rn. dirKI

NOTES: "Linear; AM, ON. FM, SSB. RnY. Linear models 'M)I1I wei
wi1tI low power transmitters 01 2-3 watts to yield 20-30 w OlJ1PUt

size: 411I • 5\; .. 2¥0
leod1nocal S(leCfflcabonS and dati wbIed 10 d\ar'Ig.8 *"hout l'IQbCe

LATE
GEARFROM
WESTCOM

Ruggedized DC Power Supplies
Ideal for VHF Amplifiers

. 105-125 VAC, SO/50 Hz
• Fold back current limiting
• 13.8 VDC ::t- .05V
• Ul li sted & computer grade

components
• One year warranty
. 5 mV peak-peek max ripple
• Crowbar over voltage protection

Factory warranty
on all Items
10 day money back
guara ntee
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Looking West
Chief of the Amateu r and
Citizens Division (now titled
the Personal Communications
Division) of the FCC seemed
delighted at the number of peo
ple tu rning out for this first
" regional version" o f the
FCC/Amateur Media Meetings.
While I was too engrossed in
th e meeting proper to give you
a head count, irs my opinion
that the decision to take these
meetings to the people rather
than vice versa was the right
one, and the FCC people are to
be complimented on this ap
proach.

John acted as host and
moderator for this gathering,
begi nning things wi th an up
dated version of his FCC slide
show that included one slide
depicting the many stacks of
mall received from people like
you and me. John assured us
that it all does get read , th ough
most never receives a direct
answer. To do so would be an
impossible task, so the Com
mission tries to cover pertinent
topics through periodic bulle
tins. Trying to answer each and
every question on a one-tor-one
basis wou ld make for an insur
mountable paperwork load. We
in the media were also asked
to remind you all that at pres
ent, and until further notice,
the suspensIon of fees still is

..
-

I

in effect. Therefore, do not
send the FCe any monies with
applications. If you do, you will
receive your license with the
words: " If You Paid By Check,
It Was Destroyed ." This was
the simplest way that the Com
mission could find to handle
this problem. Simple and ettec
tive, but it does tend to make a
license look a bit messy.

Here are some interesting
statistics for you , as provided
us by John. Question: Each
month, how many (average)
people pass amateur exams at
FCC offices? Answer: Technl
cian- 232, General-150, Ad
vanced-57, Extra- S. These
are people who walk in " cold" !
People with the knowledge to
pass the test, but no prior
license! Not too shabby, I must
say. Remember, this does not
count t he hordes of new
Novices being licensed each
month and those upgrading.
John also brought a bi t of
laughter to our assembled
multitude when he informed us
that better than 75% of those
taking the 20 wpm code exam
at the FCC offices pass It, and
added : " This must prove that
20 wpm Is by far the easiest."

To those of us involved in the
world of VHF/UHF communica
tions, the presentations of two
of the speakers hold signlfi·

!•
~\

OVER THE MOUNTAINS AND
ACROSS THE DESERT TO LAS
VEGAS WE GO DEPARTMENT

Yep, it's that time of year
again, so we hop Into the
Torino and head It northeast
along California Highway 14.
Our destination? You guessed
that as well : Las Vegas ,
Nevada. Th is year, though ,
there was more than just
SAROC. It seems that some
one had thought that Las
Vegas might be a fine place to
hold the annual winter Con
sumer Electronics Show. Talk
about spectacular. CES com
pletely stole the thunder from
SARDC. In fact, I find it a bit
hard to write about SAROC this
year since I spent far more time
at CES.

The majority of my SARDC
time was dedicated to such
th ings as the FCC/Amateur
Regional Media Conference,
FCC Forum, and ARRl Forum.
Very little else. This month, we
wi ll concentrate on the Media
Conference, one which the
FCC personnel haved termed a
resounding success.

John B. Johnston K3BE,

amateur named Larry McKin
ney WB3 FJO . Subtitled ,
"Smiles Across the Miles, " this
very professional-looking pub
Ilcation features a basic
course In amateur radio theory
along with many other features
dedicated to International
SWUng In general and Radio
Nederland in particular. Larry
gets $6 a year for US member
ship and $10 for overseas. If
you want more information on
the Happy Station Fan Club,
write Larry at 424 Grant Road,
Adamstown PA 19501 . If you
get the feeling that his
magazine impressed me, you
are right. It did.

Bill Pasternak WA6fTF
24854-C Newhall Ave.
Newhall CA 91321

$AROC was a waste; CES
made the trip to Vegas worth
while; and a bit more on toter
national SWUng: all this and
more (?) in this month's "Look
ing West."

DOWN THERE REVISITED
DEPARTMENT

My postal delivery lady must
hate me. While she Is used to
delivering all sorts of en
velopes and packages, never
before did it amount 10 a bit of
an " envelope rush." It seems
that my " LW" dealing with In
ternational shortwave listening
struck a sweet note In the
minds of many. Daily, the
responses rollin; to date, every
one of them has been positive.
It that particular " LW" brought
some real joy to many of you,
then I'm very glad I wrote II.

In the months since that was
written, I have updated the
" LW" " SWL position" to a
more modern receiver, from
Radio Shack. It 's called their
Realistic Model DX-40 and, for
an under-$50 radio, it sure runs
rings around most of the older
tube-type equipment of the fif
ties and early sixties. While '
freely admit that this is far
from the ultimate in SWl re
ceivers and I would not mind
owning either the Kenwood or
Yaesu entries In the SWL field,
for the price, the DX·40 Is hard
to beat. It, along with 100' of
wire, has given me back the
world-and it's sure a nice
place to visit.

One of the nicest pieces of
mall In this regard was a copy
of Happy Stat/on Fan Club DX
magazine published In Adams
town , Pennsylvania, by an

s e RA Past Chairman Bob Thornburg WB6JP/, speaking at the
SAROe FCC/Amateur Med/a Meeting.
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Just a small part of the CES at the Las Vegas Conven tion Center.

cance. Overall spect rum
management was covered by
Will Anderson AA6DD. Wi ll ex
plained spectrum management
in terms of space (avai lable fre
quencies) versus time (ctufza
tion factor), as such applies to
both HF and VHF/UHF. He
stressed the need of develop.
ing new techniques to provide
more relay spectrum availabili
ty without an increase in relay
spectrum per se, stressing
technological advancement as
the key to the problem.
Through use of modulation
folding techniques as applied
to " commercial 2.5 kHz sliver
band," Will feels that a massive
Increase In avail ab le
relay pai rs could be found. He
feels that use of computerized
PCM techniques could en
hance this even furth er. Why?
Why the need for all th is ad·
vancement now? In one word,
"Communicator." Should a
Communicator Class license
come to pass, and with it the
possibility of millions of new
amateurs needing a place to
operate, and most wanting the
advantage of relay commu
nication, we will be hard put to
handle this kind of problem
unless we begin to plan our
destiny now.

Later in the afternoon, Bob
Thornburg WB6JPI spoke on
repeaterfremote deregulation.
Bob, former SCRA Chairman
and current member of that
organization's 2 meter Tech
nical Coordinatlon Committee,
stressed the need for "livable
rules" that do not restrict
technical advancement. He
cited the present controversy
over the Report and Order on
Docket 21033 and the massive
resistance from within th e
amateur community to its im
plementation as an example of
this. There was Just too much
"good" and " bad" lumped
together at one time in one
document, with almost no time
to evaluate and plan for its lrn
prementatron. It was stressed
that such deregulatory factors
should have been handled as
individual points and individual
reports rather than as a " total
lump," so that the "good"
would not have to remain re
stricted because so many are
against the small amount of
"bad" contained therein. Bob
specifically made mention of
the hold on remot e base
deregulation as an adverse et
feet of the overa ll staying of
21033 by saying: "Kelsey and
SChlessinger made a fi ne wrtt
ten presentation to the Com
mission on the case for remote
bases. Perhaps the best such
(presen tation) ever made on
the topic. Unfortunately, it got
lumped in with repeater oerec
ulatlon, which it has very little
to do with." (The Kelsey and
Schlessinger referred to are

Mr. Will iam Kelsey and Mr.
Gordon SChlessinger of the
Southern California Repeater
Remote Base Association.
Last year they filed a very
tectmorocrcanv complete reo
quest for remote base dereg
ulation which became part of
21033 's initial Report and
Order .)

Bob 's presentation stressed
that " we amateurs" have the
resources to handle any and all
problems which might con
front the amateur service, be it
HF or VHF, that what we need
are "guidelines" to work from
rather t han ru les covering
specific points and/or opera
nona! procedures, and that
such guidelines must be struc
tured in a way that will foster
technological growth and at
the same time bring an aware
ness of the "self-policing"
responsibi lity to all amateurs.
Bob and the SCRA feel that
within the amateur communi ty
lies all the necessary talent to
handle cu rrent and future
deregulation, and that the
Commission need only ask for
this talent to come forth. He
suggested that, in the future,
the Commission "field test "
any form of regulation and/or
deregulation by "farming It
out" to a group of experts on a
specific topic and then using
the feedback it receives to
make any final decision prior
to total implementation.

On the matter of sal t
policing in rela ti on to total
deregulation, Bob commented
that t he one rule or law we
need is some way of prose
cutlng the "bad guy" or
" t urkey" and getting h is
license pulled. " The amateurs
can fi nd the bad guys ... it's
done every week here on the
repeaters In LA .. . the proble m
Is what do we do with them
once we find them .. . we need
a law, a rule th at will enable us
to get them out of the amateur
service ... to stop them from
Jamming repeaters , WEST·
CARS, or what have you __ . ..
Jumping In with a comment,
Ney Landry of the FCC's San
Francisco Field Office stated
that though he thought all this
was a fine idea, " Who will write
the legal definition of the term
'turkey'?" Needless to say, this
brought more than a chuckle
from the audience.

CES WAS A BLAST
DEPARTM ENT

Ever wish that you coul d
visi t one place and see every
new electroni c gadg et that
your heart might ever desire to
own? Bet you have. I was
lucky ... this year the "d ream"
became reality t hanks to the
1978 winter Consumer Elec
tronics Show being held In Las
Vegas simultaneously wi th
SAROC. CES is to the con-

su mer electron ics industry
what Dayton Is to amateur
radi o. While no final ta lly Is
available, on closing day (and I
was there at the close of the
show) unofficial f igures placed
attendance at over the 50,000
mark. I heard estimates up as
high as 65,OOO l CES them
selves wil l eventuall y have an
official fi gure, but whatever it
turns out to be, the one word I
have to descri be CES Las
Vegas Is "crowded."

1978 looks to be the year of
the home VCR (videocassette
reccroen. with home video
entertainmen t (games, etc.)
equipment running a distant
second and CB/CB-related
items sUIl qu ite visible. Now,
these are my views and do not
neces saril y repres ent th e
views of those showing their
wares. However, I have never
seen more interest exhibited in
home videotape equipment
than was apparent at CES Las
Vegas. For those not aware,
there is sti li a bit of a " fIght"
going on as to which one of
two V," tape casselle formats
wil l become th e eventual
market standard. These two
are the VHS and the Beta tor
mats. Each seems to have cer
taln advantages and dtsaovan
tages, with VHS Cl aiming twice
the record/play t ime offered in
the Beta format (4 hours for
VHS vs. 2 hours for Beta) and
Beta claiming superior adja
cent line noise rejecti on and
slightly better resolution in ex
change for the shorter recordf
play time. As far as I am coo
cemec. both systems exhibi t
good quality reproduct ion, with
the Beta being my personal
preference. Both systems are
helical scan and bot h appear
to be based upon the time
proven 34" u-Mat!c form at In
troduced a few years back by
Sony. (I st il l prefer t he quality
obtai nable from 3/4" over '12",
but u-Met!c tape cartridges
cost twice that of either VHS or
Beta cassettes. It' s been the
adven t of high qua lity V," tape
and associated tech niques
that has brought video record
Ing to a point where mosl of us

can afford it.)
" Advanced" home video

games were also In abun
dance, along with mainstays
such as home and mobile
stereo equipment , the iatest in
television sets, and some CB
radios (though not to the extent
I t hought I wou ld see). I
suspect that it's a sign of our
times. Last year, CB was in the
public eye-you know, the big
fasci nation. This year It's video
games and videotape . . . next
year???

There were a num ber of ex
hlbltors showing their amateur
eq uipment lines, Incl uding
both Regency and Wil son.
Wilson' s booth con ti nually
drew a big crowd of those in
terested In their newly an
nounced clnt-etaec two meter
hand-held, and Regency was
not wanting for visitors either.
The Consumer Elect ronics
Show was, In my opinion, the
best such show I have ever at 
tended. If it continues to run In
Las Vegas at the same time as
SAROC, SAROC will be very
hard put to compete with II.
CES is a show which oilers
somethi ng of Interest t o
everyone, ma n, woman, or
ch ild . It's a show of dreams
and dreams come true, one
that is well thought out and
well managed on a very high ly
professional level. I seriously
doubt if SAROC or anyth ing
else can hope to compete with
it. It 's that gooc!!

Before leaving CES, I have to
remark about one particu lar
booth that was, In my eyes, the
" Show Stopper." Kudos go to
Kraco, the CB and auto audio
manufacturer, for coming up
with the idea of havIng a bit of
a show at the ir booth featuring
tra ined exot ic birds provided , I
understand, by the San Diego
Zoo. These " fine, feathered,"
and colorful friends seemed to
gather crowds simply by utter
Ing their normal " bi rd sounds."
They were beautiful to behold
and probably gave Kraco an
edge over the competi ti on. I
know that I enjoyed watching
them.
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The Full Spectrum of VHF
SCR1000-StandardolComparison

In Repeaters -Now Available with AutopatchI

2M

'"220MHzI
Optional Cabinat

$130.00

180 Day Warranty

The SCR1000/SCAP Combination - A New
Dimension in Autopatch Repeater Performance

Und9r chass is vilf'w 01 SCR1000 with Autopatch Ins/ail ed.

• Normal patch, or secure " reverse" patch
• 3 digit antl·falslng access - single digit dis

connect
• 3 digit on-off control of repeater transmitter
• 4 sec. time limit on access

Now Spec Co m m has taken the hassle out of putting an
auto patc h repeate r o n the air! The SCR1000/SCAP is a
fu l ly sel f-co ntained 30 watt repeater with bui lt-in
autopatch and land l ine contro l. You simply p lug in
the phone l ine, hook up th e duplexer. and you' re on
the a ir! The usua l months of problems are el imi nated!
The SCR1000/SCAP has been meticulously e ngineered
to provide the smoot hest perform ing patch together
with a pos itive land line control of the repeater. Just
look at a ll these fe atur es:

• Built -in adjustable lime-out function - patc h
shuts down in 30·90 sec. If no carrier is received

• Wide range audio AGe
• User can mute phone line audio simply by key

ing his mic bullon - prevents embarrassing
langu age from being repeated

• Patch access and repeater control - either
over the ai r or over t he land line

The SCR 1000/SCAP is a comple te Autopatch Repeater - fu lly assembled, set-up and chec ked
out in our lab . As with a ll Spec Comm products, a ll wo rkma nship and compo ne nts are of the ve ry
highest qua lity. The price? A ve ry reasonab le $1499 .95 - complete ! ($1995.00 w/WP641 Du plex
er). Get your orde r in A.S.A.P.

Call or write today and get the details! SPECTRUM
.....------------1055 W. Germantown Pk.• _
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/FM Repeater Equipment
Quality Speaks For Itsell!

See what our customers halle to say about the SCR1000
u • • • TIIII quaIlly 01 II/Bllud/a Is unbelievable _ II true reproduction 01 the In·
put. I t (flally dOlls sound like simplex. The receiver sflflsi/ivity 01 our SptlC·
trum system Is 8 t IflBSt twice the M% ro la sys tem Wfl lied In serviCfJ. W"
hlHfI 24 Watts out of Our duplflnf. Wit a ll ha ve f"lIetl in 10vIiI wi/II your
machine .. . A()S/fI, than k you for atl f/xClllI.m/ piece 0/ 6quipm'mt, WlI /If"

ce,fltlnly g lad that ...11 purchased" SpfJclrum 1000 R"pfllIfer,"

Jim Wood W3WJK
Mars, PA 16046

"You nflvfl Bproduct that more than meets the specifications you claim . . .
In the receiver you have " winner, the Intermod is negligible .. . We have
mfln y other repeaters both ama teur lind commflfc!lliin the area Bnd tiS 01yet
no problem . . , In cl"lln", I w"ukl l/~a 10 rltanlr you lor p,oducln" a produc t
Iltat doal wltal 'l upltl:lad of 'I.'n I It'1 wo,'don. la'dom "all wltillta PI'I
for; I 1.., " ur ",oup 1t. 1 bo u"lt l and rIC. ,• • d OU, mon.,1 worrlt. "

Jim Todd WA5HTT
Dallas TX

S, Katz WB2WI K

frttq.), In tlteir SreS keys up. And thftir machin" is totally "comm.rcial"!
Nftftdlftss to Sly, Ihs alldio qllailly 01 thll SCR100Q is pretty SPllctaculsr.
Switching from Input 10 output. IIvsn Melissa Manchesl ef csn 't tftlllhft dif
fsrenee - and nei/hllf can I."

"Th l' rf1Cl'ivl'r is l'xcellenl: typicilly, if s 250 watr mobiie csn Itear Ilts
mlchine (running 100 Wi llS 0111 01 tlte dllplsUf), he Cln gel into if. Thll's
pfl'tly good. , must u y. AI/hough I'm on s 150kHz "splinte," bstwl'en t wo
BIG repes tsra. we don', hsve sny ad/acent·chs nnsl problems witlt lite
SCR IOOO's fltl:eiver . •. although the "'ocsr 19/ 79 group ItIS Iteldscltas
from thftif f ftpftalftr's fltl:ftivftr wltftnftvftr I mobilft opersting 146,205, (our

• The S( R1000 - simply the f inest repeate, available on the amateur market . and often compared to " co m m erc ia l"

unit, selling for J·4time~ the price ' Th is is a JOWl unit. wi th a very sem itive & selective receiver. Included is a built-in AC

Supply. CW IDer. fuJi metering and lighted st atu s indicatorslcont rol push-bullonS. crystals, local m ic. etc. Also provided

are jac ks for emergency power, remote co n t ro l. autopatch, etc

• A fil II complemen t of opl ion s are .avai lab le: D uplexers. Cable, ' PL '. HI /LO Power. Autopatch, Rack~. etc Please Inquire

• The Spec ( o m m Repealer System , . a sound investment ... available only by direct facto ry order. 595000 Amateur

Net Commercial p rice somewhat h igher

SPEC COMM REPEATER BOARDS, SUB·ASSEMBLIES & ACCESSORIES
All equipment assembled & tested. For 2M & 220 MHz.

ss

SCT 110 XmtrlExcll" Board

• 7 or 10 wte. Output
• Infinite VSWA prool
• True FM for exe, audio quality
a New Oesign _ speeitiea lly 10' cont inuous rpt,

service
• Very lo w in " whi te noise"
• Spurious . 70 dB
• Wi th .0005'/, xt er. Sl35,OO
• BA·l0 30Wt. Amp board & Heat Sink. 3 sec, l PF

& rer, pwr , sensor. S51,95

SCT110 Transmiller A5Iambly

• SCT1 10 mounted in shialded housing
a Same as used on SCR1000
• Complete ly asmbld. wIF.T. caps , 50239 conn.
• 7 or 10 Wt. un it $199,95, Add $62.00 lor 30 Wt.

unit.

WP6410uplenr
• Superior Band Pass/Band Reject design
• Prov ides grea t rejection of "out-of- band"

signals
• Extremely easy to ad just
• - 93<1 B typ, tsctattcn , $495.00 (Iu l ly ekd. out

wISCR tOOO),

101 00 10 & Aud io Mlxe, Board

• Ad illstable 10 tone. soeed, le. el, timing cycle
• 4 Input AF Mi xer & Loca l Mlc amp
• COR inpllt & . mt r. hold

• All CMOS logic
• Many other features Prog rammed $65.00

Send for Data Sheets!

FL·6 Rcvr, Fronl ·End Fll l er/Preemp

• tcw-ncree preamp combined with 6 section
Illter

• Provides tremendous reject ion 01 "out-of

band" signals
• Ext reme ly helplu l at enes with many nea rby

t'ansmitters

• Gain: apx, 12dB
• Se lectivity: - 20dB i1J ± 1.7 MHZ: - OOdB @

± 4 MH2 (l yp ,)
• $69.95 (Add $10.00 101 installation &. Ck,-Dllt In

SCR1000j

SCAP Aulopatch BOl rd

• Prov ides a ll bas ic au topatch l unc t ions
• See teeun es on opposi te peg e. $225.00

RPCM Board
• Used wlSCAP board to provide "Raverse Palch"

and tand-Hne con tro l Of rpt r,
• Inc ludes 1·\ " answering" c ircu itry. $95,00

s c n toc Recft!v ftr fl oard
• Ext. wide dynamic range! Greatly reduces

overload, 'deaense', and 1M,

• Sens. 0,3I1V/2Od S at.
• Sal. .ece @ ± 6.5 KHz . -9OdB e ± 30KHz,

(·1 lOdB wlopt. 6 Pole Fnq

• Exc, alldio qllallty! Fast squelch I
$115 ,00 w/xtal,

SCR 100 Rftcaiv" Au ambly

• SCR100 mounted in snterceo housing
• Same as used on SCR1000
• Completely asm bld , wIF.T. caps, 50239 conn.,

AF GA IN POT, etc . S185,OO

TRA·1 Tlmftr Rftlftt Annunc lalor Boe rd
• Puts Ollt a tone "beep" on rp lr. xmtr. apx, 1 sec.

alter rcvc. signal drops - thus allowing ti me
for breakers

• Resets rptr. time-ou t timer when tone is emitted
• Adjustab le t ime delay and tone duration

• Typically used with CTC100 and 10100
• $20.9-5 (Add $16,00 lor Inst. & ek. out In

SCR1(00)

CTC100 CORlTlmerlControl Soard

• Complete COR circui try
• Carrier 'Hang' & T.O. Timers
• Remote xmtr. contro l
• 100% Sol id State CMOS log ic
• Many other lea tures $35.00

COMMUNICATIONS
(Ship.lHandl. - $3.50. PA residen ts add 6 % tax)

____________ Norristown PA 19401 (215) 631-1710----...;;.,,;;;~;.;;;;;..-
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-build this autoranging marvel

Ecstasy In

Multimeterland

Photos by Arnold Cain WB4FDQ

Charles J. Green WA4AIH
1 14 No. Osceola Drive
Indian Harbour Beach FL 3'2937

T he most frequently used
and trusted piece of test

gear is the YOM. New ICs
have changed the appearance
of the YOM by taking a giant

step In providing numeric
readouts in the place of the
sometimes difficult-to-read
meter movement. Even if the
greater accuracy was not con
sidered, the ability to match
voltage currents and resistors
was greatly improved. Ho w
ever, not until recently have

the Ie manufacturers been
able to provide the function
we have all been waiting for

. I. . . autorangmg:
This article describes the

operation, construction, and
calibration of a complete
4-3{4-digit autoranging, auto
zero, autopolarity digital
mul timeter capab le of

measurtng dc or ac volts (.1
millivolt to 2.9999k V), de or
ac curren t (1 uA to 2.9999
Amps) , and Ohms (.1 Ohm to
29.999 megohms). The auto
ranging feature will automat
ically provide the proper deci
mal location to give the most
significant digits possible. A
single 5 V supply is all that is
needed for operation of the
meter.

Circuit Description

The block diagram (Fig. 1)
shows how simple the cir
cuitry has become with the
introduction of lnterstl's
8052 analog signal condi
tioner and General Inst ru
ment's AY-3-3550 4-3{4-digit
DMM integrated circuit.

A voltage of unknown
ampl itude is applied to the
variable gain amplifier. Ide
ally, the output of the ampli
fier will be between +2 Vand
-2 V. The output will be
converted to de if the ac/dc
switch is in the ac mode. This
unknown voltage will be
applied to the input of the
8052 (IC11) only when the

...
•

",."n Ul
0.1111..

..

\II
' n

liI.
""OM•

•
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tive voltage reference for
d ua l-slope integration. A
" fl ying capacitor" technique
is used to bias all input volt
age to ICll to +1 volt. This
way, a ground level appears
to be -1 volt, and o nly a
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plexer inter nal to IC3. An
LED to the immediate left of
the display is on for negative
measu rements.

The circu itry is compli
cated by th e requirement of
an accurate positive and nega-

Fig. 1. A utoranging DMM block diagram.
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Between voltage sam ples,
the autoze ro circuit of IC3
will recallbrate specific capac
itors so th at the new measure
ment will start from zero .

The 5-digit display is con
tro lled by th e digit multi-

AY-3-3550 (lC3) is ready to
make a measu rement. When
ready, the sample swi tch will
be enabled fo r 10,000 counts,
the sample switch is turn ed
off, the comparator output is
sensed for polarit y by IC3,
and the polarity data is used
to force the d ual slope inte
grator to integrate in the op
posite d irection. IC3 will
store the count requ ired for
the integrator to cross zero.
Th is count will be directly
related to the amplitude of
the unknown voltage. If the
integrator does not reach 0 V
by 20,000 counts, th e un
know n voltage is too large. In
this case, the variable gain
amplifier is set to reduce th e
unknown voltage by a factor
of 10 and start the sampli ng
over again. If the count is less
than 1800, then the variable
gain amplifier has insuffici ent
gai n. In th is case, the gain will
be increased by 10, and the
sam pli ng will repeat. Note
that, as the gain is changed,
th e decimal po int is shifted.

r r

"
..
"

Ta u a " pel

TO T$ 0.. PC,

__ __O~ ,,'

----..

•J ."
."

"

"

,

~'---t==-'::'TO ~O_ ,.a .. PC,

~". L'
., ",,'--- • Ta " 0 . " a " .e,

."

C'"'-::: _.... a H

/
v a ~T S

_ ""J

Ta " 0 . " 0 " lit'

TO NO. , 0 .. pt e

TO ..a. •, a .. PC,

TO , . TT(IIY •

r c Na . •, 0 " pte

Fig. 2. Switch wiring diagram .
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Fig. 3. ±S.2-volt supply.

resistors are requi red to limit
segment current.

In order to control the
va riab le gain a m pl lfl er,
sample switch, and autozero
circuit, analog switc hes must
be use d. The three analog
switc h packages are powered
from a ±8.2 V supply. The
cont ro l in put to these
switches must also be ±8.2 V.

Eac h si de of the cente r
tapped secon dary forms a
half-wave rectifier circui t
with one being positive and
the other being negative.
Each vol tage is regulated at
8.2 volts to li mit the maxl
mum output voltage.

Since IC3 is a digital mul
umeter, not a digital volt
meter, use of exist ing cir
cui t ry to measure resistance
and current is si mpl ified. In
addition to providing two
inputs to 10 for the fun ction
desi red, slight modifi cation to
the variable gain amplifi er is
required. When reading
Ohms, the unknown resistor
becomes the feedback resistor
for IC12, and the feedback
resistors become the input
resistors for IC1 2. Current
measurement is made possible
by measuring the voltage
d rops across a 1-0 hm resistor.

Therefore, a level co nverter is
necessary to convert the +5
gro und level of 10 to ±B.2
V. The three LM339 ICs were
added for th is purpose . Left
over portions of the LM339s
were used for gating func
tions.

IC3 has inputs which pro
vi de the capability of
changi ng the upper and lower
limits of the autorange cir
cuit ry. Since all three func
tions use different limits, a
4052 (IC4) multi plexer was
required. IC4 senses the mode
of operation and applies the
desi red range limits to IC3.
For example, the upper range
for volts is nnnn .n, and the
upper range for Ohms is
nn.nnn.

The ±8.2-volt supply was
developed experimentally. A
555 (lC7) oscillator drives the
primary of a t ransfor mer.

' n
'"

,.

..

"

positive reference is required.
Another complication is

that IC3 does not have the
drive capability for the
numeric readouts. Therefore,
a 7447 decoder driver must
be added fo r segmen t drivers,
and discrete transistors must
be used for digit drivers. Re
sistors are requ ired to limit
base currents, and additional
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Fig. 4. Schematic.
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Construction

The use of a dou ble-sided
plated-through printed circui t
board simpli fied construc
tion. The most important
decision, prior to inserting
parts as shown on the assem
bl y drawing (Fig. 6) , is to
consider the mou nt ing of
the PC board. The photo
graphs show the front panel
3/4" from the board. It was
with this in mind that most
capacitors were mounted on
the bottom side. The trans
former also presents a prob
lem and is mounted on the
bottom.

The four l8-turn pots can
be moun ted on the bottom.
This will permit calibration
without removing the fron t
panel.

The rotary switch must be
insulated from the board
using nonconduc ting washers.

Do not remove the nut on the
swi tch; doing so can change

the stop pin for the switch.
Wiri ng fro m the switch to the

PCB is si mple, si nce the
points on the board conta in
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Fig. 5. PC board.
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Fig. 6. Component layout.

the same number as the
poin ts on the switch. Note
that the common lugs are
slightly recessed. When wiring
to a common lug, go to the
number specified, and use the
recessed lug (the one closest
to the shaft). Switch lug-to
switch lug wiring should be
done according to the switch
wiring diagram (Fig. 2).

The aclde toggle switch
should be wired as shown in
Fig. 2. The PCB is marked for
easy switch-to- PCB
wiring. Be careful when in
stalling this switch in the
panel, as it is easy to pu t it in
upside down.

Use caution when inserting
the ICs. Note that pin 1 is
located away from the NRO,
except for IC4 and ICS.

T' wiring is aided by PCB
marking. The white, black,
and yellow leads are closest

to the NRD. Only the ye llow
and white leads are used
(marked Y and W). The
white, blue, and red leads are
connected to the W, B, and R
points marked on the PCB.

Calibration
The most critical ad just

ment is R40 the
1.0000-volt reference. This is
the one calibration point
where it is desirable to bor
rowan extremely accurate
voltmeter. An easy point to
pick up this line is switch 2
lug , 5. Si mply adjust R40
unti l a , .0000·volt reading is
measured. With the DMM in
the volts mode, short the
voltage inpu t to groun d, and
adjust R48 for a zero reading
on the DMM display.

Connect a known-value ac
voltage to the voltage input,
and adjust R50 for a proper

reading on the DM M display
(make sure the ac/dc switch is
in the ac position). Insert a
1k to 1.799k precision resis
tor across the Ohms input
(ac/dc switch in de position),
and adjust R39 so that the
DMM display gives the cor
rect value for the resistor.

If an accurate voltmeter
cannot be obtained, then cali
bration can be accomplished
by the following procedure:
1. Short out the voltage in
put leads, set the meter to de
volts, and adjust R48 for a
zero reading.
2. Obtain a precisio n resistor
above ' 800 Ohms {l Ok to
, 7.9 k desirable), set the
meter to the Ohms mode, and
connect the resistor to the
meter leads. Adjust R40 unti l
the DMM gives the proper
value.
3. Obtain a precision resistor

below 1800 Ohms (lk to
1 .79 k desirable), set the
meter to the Ohms mode, and
con nect the resistor to the
meter leads. Adjust R3 until
the DMM gives the proper
value.
4. Set the DMM to read ac
volts. Connect the voltage
probe to SW2 pin 15, and
adjust R50 until the DMM
reads' .0000 volts.

Operation

The actual operation of
the DMM is relatively easy.
To measure voltage, move the
func tion switch to VOLTS,
an d insert the meter leads in
COM and VOLTS. The read
ing you get will always be in
volts. To measure current,
select the mA funct ion, and
insert the meter leads in MA
and COM. All measurements
will be in rnA. To measure

28



Ohms, select the Ohms func
tion, and insert the meter
leads in OHMS-C and OHMS,
All measurements made with-

Miscll ltanllOUS

Print ed ci rc uit board
Spacers, scr ews, banana jacks, poi nter knob, case, front panel
" Substitutions no t recommended.
The fo llowing it ems are available from: SOA Product s, P,O . Box
EG0256, Melbourne FL 329 35:
1 doubl e-sided p lated-through hol e PCB - $15.00
Ki t #1: 1 PCB (see above), 1 General Instrum ents A Y·3-3550, 1 lntersil
IC LS052ACPO: total pr ice - $44,95
K it #2: co mplete k i t of all componen ts i tem ized above inclu ding case
and f ro nt panel: t otal price - $99,95
All orders add $2.50 postage and handling, F lor ida resident s ocld sales
tax, Master Charge and BankAmericard accepted.

A l·A6, A 15, A 16, A35, A37
An,A1 B, A32-A34,
A7-A 14, A36, R62, R63
A1 9"

R20-A28, R38, A46, l R47 ,
A52·R53,
R29
R30
R31
R39
R40
R41
R42
R43
A44 , A56
R45
R48, R50
R49, A5 1
R54
R55
A 57, R60, A61
R58
R59
R 64
RBS
C1,C7,CS,C4
C6, C9, C1 1
C2
C3
C5
Cl0

out the MOHMS indicator on
will be ln kilohms. If the
MOHMS indicator is on, the
readi ng is in megohms, •

Parts List

lk, YoW, 5%
10k, 'I.. W, 5%
91 Ohm Yo W, 5%
10 meg, 1%, 1 Watt, 3500 vo lt (TRW
CG H-1 or equjv.]

1OOk, 'I.. W, 5%
270k, Yo W, 5%
24k, % W, 5%
22 meg, 'I.. W, 5%
500 Ohm pot
1k pot
680 Ohm, Yo W, 5%
l ook,l %, RN55C
10 meg, 1%, RN55C
10 k, 1%, RN55C
1 meg, 1%, RN55C
7.5 k, 'I.. W, 5%
10k po t
100 Ohm, 1%,A N55C
22,1k, 1%, RN55C
20k, 1%, A N55C
6.2k, % W, 5%
15k, % W, 5%
1 Ohm, 1%,3W
1k, 1%, A N55C
.1 uF d isc ceramic
,0 1 uF disc ceramic
.001 uF disc ceram ic
100 pF disc ceramic
1000 u F, 6 volts
100 uF , 6 volts

C12
C13
C14*
C15 , C16
C17
C1B, C19
IC1, 2, 6
1C3
104
IC5
IC7
ICS,9,lO
IC11
IC12
lC13
0 1-09, 0 12,013
0 10 , 0 11
LED 1 and 2
NAOl -5
Ql

02·08
Q9
n'
SWl
SW2

2.2 uF, 6,3 vo l ts solid tantalum
330 pF disc ceram ic
.22 uF polypropylene
100uF,16V
10 pF d isc ceramic
1 uF mylar
LM339
A Y·3-3550 General Instruments
C04052
SN744 7
NE555
C04066B
ICL8052ACPO In te rsil
L F355
747C
1N9 14B
1N756A, 8,2 V zener , 5%
FLV150
FN0507
TIS 92
T IS 93
2N2905
Archer 273-13B1 transforrner
OPOT subminiature t oggle swit ch
ACL 16-ECB·4J 6-pole a-ccstrtcn
rotary switch

VERTICALS • DIPOLES • TRAPS • BALUNS

$36 .95
$ 3 0 .95
1-4 1.95
$3 5.95

$36.95
$31.95
128.95

p rl".
$31.95
$ 28.95
$26.9 5
$25 .95
'24.95

"..,.

130 '...
130'...

FUL L SIZE D IPOL ES
Mod.1 Bond. Lon,th
0 ' 8 0 80115 130 '
0 -40 4 0, 15 66 '
0.20 20 33'
0'15 IS 22'
0.10 10 16 '
FU LL S IZE PA R ALLEL DIPOLES -
O NE F EE D LIN E
PDSO<IO 80115 ,4 0 ,15
PD 4020 4 0, 20,15
PD 8010 8 0/ 75,40,20 . 15, 10
P04010 4 0 ,2 0, 15,1 0
L1MITEOSPACE DIP OL ES
51'-160 160 130'
5 p.80 80/15 63'
51'·40 4 0,1 5 33'
MSP· ' SHORT POL E COMPAC T SYST EM
M5 P-l 80/75 ,4 0 ,15 10 ' .4 r.95

A N TE N NA SHORTENER Kln -
S.m. col .. o. ,h. SP & MSP •• ' '''. - ... .. wlt n y ou,
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5. 160 16 0 130' $U.95
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TO.4020 40,20

T R APS A LONE
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roP• • .-. Ied fo ' full ~I limil. Con bo u..-J ..
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S.95
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3 .99
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PIOICIIC
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so-
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10 0 '
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Largo, FI. 33540

HT PA ICIIC
13 ' (mu) $4 9,9 ~

A1 4

P.O. Box 16B2

Z·' B A LUN. . . . . . . . $ 9. 9 ~ po"p~IO

1:1 , .tlO, ,.K.. pl~c. ot con'. ' in.UI",o',
h .IP' . lIm ln". TV' cOU Iittln9, f u ll I.g.'
POW1l .

FULL S IZE VE RTICA L ANTENNA
FUll "".".r w••• whicn c... ". conll9u,.d '0' 10,
150' 10 - No co'" 0' tr.p. _ NO ,un• • n.." . " 
V5WlO I... ,n.n 1.2,1 ov., u en .n",. bO n" 
F o ld. '0 5 ' pocK.g.
MOOIICL BANOS
F V ·2 0 15 10 20,H,lO

APARTMENT · POR TAB LE · TRAI LER
AV ·' ALL TENN A
U.. ,n" Po. ,."I. ~nt.nn~ .n~wn _ Mo un.. on
window 01" o r p~t!o , . lIln 9 - So l.nalo,O "ro ·
bl.m. - SO·IO m.'." - Cn.n ll" ","d. " y . wllc h·
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., ~ny " ."".nCY _ 13' m.~'m"m . ~ t. n d.d 1'1.'91'1'
- L'9h' w.191'1l - VnO.' 10 '0'. - V•• on " • ••1
c.m". .. . nd von. _ Mo u n,....lIy on 9,ound PO>l
('nclu,,"") or o n .id. ot c.m,,", or von - No
. n '.n n. ' u n . , n<:<ld.d _ 1'"" I. g. ' pOW1l r IImit 
Fulty . . ..mbl.d & ,••dv to, o"",",,on -No r. dl."
, ."ulr." - F o ld . '0 5' " . cKog. I", u . y "0"\10 
Expo't . . .. 'on ' oSd.,o 3'
MOD EL BANOS
AV·l 80--10

Aluminum ,~a;.1 wl,. 
No. 8 n..vy " u' y .. .

Nylon 9UY '0,," ' , , , • .

Co~~ I.1 co"l. & conn.ctor 
RG5BAU . .. . , . .

ANTENNA SUPERMARK ET

All vertic.l. includ. ground po.1
plu• • 11 moumin, h.fdw• .-e

TO O R o t R _ W",.o,Phone
'"c"'''' $h'Ppong - O .p ~" , $2 SO 
v ...."" U 00 · · F' o " d . ,."d.n"

01..<0 . " " 4 • I . .. . , ,.

_ P hon. O r..... W.I<:o .... -
,,30 '0 5:00 _ Mon".y Ihru S.'u , " oy

8t3 { 58 5·9688

TRAP V ER TICA L ANTENN AS
No .n'.nn. t~n., n••" .d - 1'''11 1<;101 pow.r Ilmll 
F~lIy . ...mbl.d ond ","v fo r op.ro'lon - No
rodlo" ,."" ,,." - 1, 1 VSWR '0 50 OHM COO~

MO DE L BANDS i"l T PRI CE
TV -215 2d 15 13' H4.95
TV-421'S 402015 22' $44.95
TV-84215 80402015 30' $69.95

HI GH PE RF ORMAN CE
COMP ACT VE R T ICA L ANTENNAS
v ... "ap 10."ln9' for ••d ... co" .1•••n" mo.lm...m
omCI.ncv - V.. 2 0' mo,. '0 lo,m 0 p"".d ."oy
_ No .n,.nno ' ... n .r n ..." .d - FOld . '0 5' p.C ko• •
MO DE L BANDS HT PRI CE
CV.160 160 23' $44.95
cv.eo 80 20' H9.95
CV -4 0 40,15 I S' ,34.95
C TV -8040 80/40/15 20' $59.95

,11.0.' _ 10 M. I.. Conv...ion Kil _ .a" 10 m.,.,
co...... ' 0 ony An' .nno SuP.•.,tlcol . . $9.95
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c..dlt u'd o'd." - 24 "ou' ""Om.n" 30 d.y
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FIGHT THE DIeTATORSHIP!

------------

Rick Cooper, who operates out of a post office
box in southern California, says he has over two
million petitions backing him in his drive to take the
ham bands and give them to the CBers. When he was
asked about the st ruc ture of his group, which he cla ims
has over 7,000 local officers around the country, he
answered: " It's a dictatorship and I'm the dictator."

Cooper further claims that he has received over
100,000 paid ($25 each) subscribers to his Communi
cations Attorney Service (not to be confused in any
way with the Personal Communica tions Foundation)
... if so, he has plenty of money to back up his
seemingly ou trageous demands.

Amateurs have a choice right now . . . ignore all
this and take a cha nce that Cooper may not be able to
use all that money and the millions of petitions to get
Congress to go along with him ... o r FIG HT BACK! If
you are willing to live with a dictatorship, the n no
problem. If you wan t to do something abou t this . ..
you can .. . right now.

Coope r has been getting his millions of petitions
via a chain letter system ... and we can do the same. If
you will make at least five copies of the petition below,
get five other people to sign them, and send them to
me, I'U see that they are used where they will do the
most good.

When the FCC refused to listen to us back in
1973, we got thousands of ham pe titions and presented
them to the FCC at a hearing - and it changed the
whole rules and regulat ions picture completely. We can
do it again, but we need hundreds of thousands or even
millions of petit ions this time . We need petitions from
amateurs, from frien ds, family, neighbors, co-workers
. . . everyone. We do n't want to be run over roughshod
by a dictator . . . we must fight back . . . fight back in
the way Congress and the FCC understands - votes.
Vote for amateur radio by sending in a petition right

>--

.. . remember.

now ... and then get as many copies signed and sent in
as possible. Flood me with them.

Your only registered lobbyist for amateur radio
is me . . . Wayne Green. I am the only person officially
authorized t o represen t you before Congress. With
your pe titions in hand, our voice will ring out loud and
clear in Congress and with the FCC. This is your big
cha nce to back up amateur radio ... if you want to see
it like it is instead of the way dictator Cooper wants.

Chain Letter Petition in Support of Amateur Radio
Before do ing any thing else, make at least five photocopies of this petition and give or send these copies to friends,
neighbors, radio club members, hams you have contacted, etc. They do not have to be radio amateurs, bu t just
people who realize the importance to the community, to our country, and to the world of amateur radio. We don 't
want to lose our bands t o CBers and a dictatorship.

The Petition
We, the undersigned, being American citizens, do hereby indicate our support of amateur radio and our opposition
to any efforts to destroy this valuable service. Since rad io amateurs have been directl y responsible for develop ing and
pioneering virtually every commu nications techniq ue in use today, furnish an invaluable source of engineers and
technicians for our government and industry, and furnish efficient communications du ring any emergencies, we
can no t afford to let this important resource be wiped out.

Name Address City State Zip

Name Address City State Zip

Name Address City State Zip

Name Address City State Zip

Name Address City State Zip

Support this political action to preserve amateur radio. Send your petition to :
Wayne Green

73 Magazine, Peterborough NH 03458 73/4/78



New Products
from piigt' 11

QTH as well . Model TF·1QOO is
for f ixed slat Ion use only, and
It doubles as a six-digit clock.

USing the counters couldn't
be simpler. The unit is merely
inserted between the antenna
and the rf output of the trans
mitter or transceiver. When an
unmodulated carrier Is trans
mitted, the coun ter displays
the frequency of the signal.

It' s Important to realize thai
these counters, a long with
others which are not internally
connected 10 the transmitter,
will display an accurate read
ing only in the absence of
modulation. When operating
SSB, for example, the display
changes constantly In reo
spouse to voice f luc tuat ions.
On CW, of cou rse, th e frequen
cy is displayed only when a
" dil" or " dah" is being sent.
Once this limitation Is ac-

cepteo . however, they become
enjoyable operat ing ac 
cessortes. It quickly becomes
second nature to check the ex
act frequency by momentarily
turning the transceiver func
tion switch to TUNE after aSY·
ing . The frequency range for
either un it is 1.8-40 MHz.

In addition to its frequency
counter funct ion, the TF·1 000
also includes a clock function,
selectable for eit her 12· or
za.hou r fo rmat. This brings us
to a clever aspect of t he opera
tion of the TF·1000. In the
absence of rf , the d isplay is
that of a normal Si x-digit clock.
However, when rf is applied to
the unit, in tern al circuitry
automat ically switches tne
display to show the trans
mi tted frequency. At the end of
transmission, the device re
turns to the clock mode. A
Iront panel switch allows the
operator to defeat the auto-

matte operat ion 0 1 the unit, in
which case it d isplays t ime on
Iy. Controls o n the rear panel
include push-button switches
for sett ing the clock and select
ing the 12- or 24·hour format. A
sl ide switch selects t he ap
propriate power range, eit her
25 or 250 Watt s. The 60 Hz line
voltage supplies the t ime base
fo r the clock.

In contrast, the FC-12 has
only a single control , an on-off
switch. It is limited to 200
Watts input and displays all
zeros when no rf is present.

An instruction manual is In·
cluded with each uni t. It coo
tains operating instruc tions,
schematics, a ci rcui t oescrtp
t ion, and directions for cali
brat ing the units against a fre
quency standard . Pride Elec
tronics , 6241 Yarrow Drive,
Carlsbad CA 92008.

Jeff DeTray WB8BTHf1
Publicat ions Editor

TEN METER CONVERSION OF
STAN DA RD HORIZON CB

TRANSCEIVERS
Standard Communications'

Hor izo n 29 za-ctranne t C B
transceiver and Horizon 29A
au-c hannel unit are now
available in ten meter amateur
versions. One of the more
popular developments in ama
teur radio recent ly has been
th e widespread conversion of
CB tran sceivers to the ten
meter band. Mobile and base
station nets have been formed
by various clubs on certain
"channels" or frequencies
within the ten meter band, with
affiliated clubs In other states
participati ng when propaga
t ion permi ts.

The Horizon 29, now teen
tifled as the 29-10, provides 23
channels start ing at 28.965
MHz, and the Horizon 29A, now
the 29A-10, offers 40 channels
starting wit h that frequency
and extending up to 29.405
MHz_No crystals are required,
due to the transceivers' phase
rocked-rcop design. Both units
have rn-tne-mtke mod ulat ion
control, a sophisticated noise
blanker, a large easy-to-read

eontinuedOllpafle '80

New FC- 12 frequency counter from Pride Electronics. Pride 's TF· I 000 time/frequency coun ter.
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Robert M. Richardson W4UCH/2
PO Box 1065
Chautauqua NY 14722

cat-food can 50-Watt amplifier

brass sheet. They are assem
bled in the fo llowing se
quence:

1. Wrap part G around the
2C39/7289 anode, and secure
it with 2 pieces of #18 bare
hookup wire twisted tightly
with pliers. Make sure the
ends of part G do not qu ite
touch each other. Sl ip the
tube with part G wired on
just barely into part A so that
the bottom of parts G and A
are flush . Tack solder G to A
about every quarter inch on
the upper surface before
smoothly flowing the solder
around the full circumfer
ence. Use plenty of Nokorode
soldering paste and an Ungar
#4033 50-Watt soldering ele
ment to make the job easy.
Remove the tube from part
A. It should be a good tight
press-fit, but , by slowly twist
ing as you pull, it should be
readily removable.

2. Wrap part Haround the
tube's grid ring, and secure it
with 2 or 3 wires, as above.
Insert the tube into the chas
sis' center hole until part H is
flush with the top of the
chassis. Solder.

3. Wrap part I around the
tube's bottom outer cathode
ring and secure it with wire.
Insert into part F all but
1/16" of part I, and solder.

4. Part J is made by wrap
ping around a 9/16" drill and
squeezing with pliers until it
makes a snug press into the
inner filamen t ring in the
tube base.

5. Center part A on top of
part B on top of part C and
drill the 4 outer holes each
9/64" diameter. Bolt the 3
parts together with conven
tional 1/4" 6-32 nuts and
bolts. Solder the 4 nuts to the
bottom of part C. Also drill
the two 9/64" diameter holes
for the 2 tuning capacitors,
and disassemble. Run two or
dinary W' 6-32 nuts and bolts
through the holes in part C,
and solder the nuts to the top
of pan C. Drill 3/8" diameter
holes through part A's tuning
capacitor holes, and then re
assemble parts A, B, and C
with four %" 6-32 nuts and
bolts each.

available moderate-cost
varactor trtplers" with power
output after filtering in the
s-wan range at 1296 MHz, it
was believed there would be
interest in a nominal 10 dB
gai n amplifier using a cavi ty
that would en hance and in
crease % me ter DX activity
during VHF contests.

Making the fo llowing am
plifier requires only a circle
cutter, sheet-metal shears ,
and a few socket punches. A
small 18·inch Lafayette sheet
metal brake to bend up the
.016" brass chassis would be
a help, but it isn't necessary,
as it may be bent up in an
ordinary small vise.

Construction
The cavity bypass capaci

tor, part A (Fig. 2), top of
cavi ty, part C (Fig. 3), and
chassis, part E (Fig. 4), are
cut from .016" sheet brass.
The vertical cavity wall, part
D (Fig. 3), is cut from a
Pu rina 6-3/4 oz. cat-food (sar
di nes) can or, al ternatively, a
Frtskies Buffet Di xie Dinner
6Yz oz. cat-food can (note:
My cat recommends the for
mer). Parts G, H, I, and J
(Fig. 5) are press-fit tube con
tact rings made out of .010"

•

;
•

,,

amplifiers. Most of these re
quire an inordinate amount
of machine shop work not
available to most amateurs.
With the advent of readily-

On 1296
How To Succeed

-

A mateur radio litera
ture' ,:1 ,3 abounds with

many excellent articles de
scribing tube-type 2C39/7289
1296 MHz triplets and/or
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Fig, 1. Schematic.

voltage of, say, 300 volts. Use
Wl HDQ's favorite microwave
50-Ohm load, consisting of
100 feet of RG-58 coax . If
you are an o pt imist , by all
mea ns terminate the coax
wit h 10 each 1000-0hm,
'l -wat t resistors in parallel. Be
assured that you will not
burn them ou t.

Usi ng a Bi rd ThrultneTM

wattmeter with plate po wer
off, and a 25-Watt ful l-scale
1.0-1.8 GHz slug, adjust the
input pi-net capaci tors fo r
zero reflected power with ap
proximately 5 Watts input. If

!

to resi st buying th ose one
buck each 2C39 tubes at
hamfests , you are most prob
ably, also li ke me, thro wing
your money away . Of the
first twelve tubes acqui red
this way, one was good; th e
othe rs gave only marginal
gain or were worthless. [arc
Electronics! offers factory
new 2C39s o r 7289s in quart 
tlttes of 5 each that can not be
beat. I prefer the 7289 tubes
with the more heat resi stant
cera mic seals.

It is best to tune up th is
amplifier at a red uced plate

Fig. 2.

• li t " (I I . ..
.0 20' THLO" _

"','::::::.-. ~:~:~TI
" @ ~ 0+ 3 711'
I ."., W '''·Li- I____ J ","

" Oll If_ ,, -+-_
'''."1.'.010'''''.

less) soldering iron. Solder in
the 2 pi-net ca pacitors as
shown. Solder the 500 pF
modified d isc cap to the end
part F and to the inner con
ductor o f the BNC connector.
This is a fra gile part and
easily broken whe n removing
and/or instal ling tubes . To
furthe r mechanically stabilize
part F, take two burned-out
3/4"-loog glass fuses and sol
der them to part F on the
side o pposi te the two pi-net
capaci tors. They are srruc
turally quite strong, good in
sulators, and th ey are free.

Operating

If you are like me, unable

6. With scissors cut a
3/4"-wide section of the cat
food can of your eat's choice.
Fil e it smooth, o r, better yet,
sand it smooth o n a belt
sander. With parts A, B, and
C still bolted together, turn
them upside down on a flat
surface an d tack solder part 0
to th e botto m of part C
before fl owing the solde r
smoothly around the en tire
circumference.

7. Insta ll and solder the
output link and BNC connec
tor as shown. Thread in the
two tun ing capacitors in the
bottom of part C.

8. Install the tube in part
G and A so that the top of
part G is flush with the bot
tom of the protruding anode
ring (tube is in as far as it wi ll
go) . Carefully insert the tube
into the chassis and part H
unti l the bottom of the cavity
is flush with the top of the
chassis. There should be no
radial or axial side loads on
the tube if you have followed
these ste ps in sequence - just
a comfortable press-fit . Now,
maintaining a gentle down
ward pressu re on th e tu be,
tack solder the cavity to the
chassis before smooth flowing
solder around the entire
circumference.

9 . Insta ll the input BNC
co nnector. Press-fit Parts F
and I onto the cathode ring as
far as they will go. The input
blocking capacitor is modi
fied by fil ing eac h si de of a
500 pF ceramic disc cap until
half of the leads have been
filed away. Carefully tin each
side with a small (25 Watt or
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whe n compared with the
same t ube in a similar silver
plate d cavi ty. This is not to
infe r t hat a silver-plated cav
ity would be no better than
one made out of kraft paper
or PlexiglasTM, just (hat the
IR losses of cavity walls made
out of cat-food cans is less
t han expected and not mea
su rable with ordi nary test
equi pment.

Should you wish to get on
1296 MHz an d are either too
lazy to roll your own or too
affluent to wish to, try Spec"
trum International's filters ,
varactor triplers, receiving
converters, and antennas. I
have no association with this
reputable fir m in any form
whatsoever, but I would like
to see t his ban d more popu
lated to he lp preserve our
precious amateur spectrum
and to make ava ilable more
VHF contest points, too"

Virtually every ham trans
mitter/amplifier article ends

~,

§~E:':":'='i: I- II." . 0 0 0 OO,HL

Parts L is1
500 pF bee tex t! or ceramic chip
Areo 400 (see Fig. 11
500 pF feedthrough
see F igs. 1 and 5
500 pF button bypass
see F igs. 1 and 5
10 turns # 26 1/ 8" diameter x 1H long
10 turns # 18 1/8" d iameter x 1" long
SOt0270n. ~Wat1
6.3 V e-t @I 1 Amp
normal ly -closed mini jack

Cl
C2.C3
C4, C5
C6. C7
cs
L1
RFC1. R FC2
RFC3
Rl
T1
J1

plate, wh en t he cavity is
properly tuned . Normal posi
tion of the tu ning capacitors
is about 1/8" from fu ll IN.
Though t he aluminu m knobs
make a pretty photo, it is
best to remove them and use
2W' x W' diameter wood
dowels drilled to screw on t he
6-32 tuning ca pacitors for ad
justment when the plate volt"
age is ON, or you will be in
fo r a "shocking" surpri se.

With a new tube, you
sho u ld obtain resu lts as
shown in Fig. 6 at voltages
indicated.

Fig. 4.

Co nclus ions

If you a re adept with a
soldering iron and sheet-metal
shears, it is much easier and
quicker to build a sheet-brass
cavity than to hog it out of
brass ingots with a milling
mac hine and lathe. A tin
plated cat-food can cavity
shows no measurable differ
ence in output or efficiency

•

the cathode resistors, you
should obtain 30 to 50 rnA of
grid current with the plate
supply off. Remove the mil li 
amme ter.

With the Bird Th rulineTM
wattmeter in the cavity 's out
put line and your dummy
load attached, you should
indicate about 'l -watt o utput,
sti ll with no voltage on the

L
,<
•

PU T ' 0"

•

CASE

Fig. 3.

you are using a varactor tr ip
ler, you must have a good
1296 MHz filter between the
trtpler and am plifier input,
other wise your measurement
will be to tally meaningless as
you will pro bably be measur
ing as much power at fre
quencies not on 1296 MHz as
you are on 1296 MHz. With a
milliammeter in series with
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up wi th the much over-t he
hill A, B, and C batte ries
connected and only a delta
matched cu rtai n rod in the
basement for an antenna. I
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will not d isappoi nt readers
who have read this far.

Whil e tuning up this ampl i 
fier t he first time on th e air, I
was pl easantl y surprised by
K2UOP's vo ice saying. " I
hear y ou, I hear y ou!" Actu 
ally , I should stop righ t now,
bu t Boy Scout honest y will
out. K2UOP is a portab le 4
l iving just 10 miles away, and
his " I hear you" voice was on
the t elephone. We have
worked with each other the
last 3 V HF contests on 1296
MHz, and, though I am t ry
ing, I st ill have no t burned
out his receiving converter 's
fi rst stage. a
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wi th the author's'' proud
comment : " My firs t contact
with the H BR l l was with
ZE2ABS in Rhodesia." He
called me while I w as tuning

from~8

much in the way of amateur
radio and certainly not enough
to be of any serious help in
emergencies. Few of these
countries even have a rough
idea of why amateur radio can
be of any benefit to them . _.
no one has ever taken the t ime
to explain the advan tages to
their country of amateur radio.

Very few countries are going
to voluntarily give up radio fre
quenc ies, which they feel they
need, for someth ing which is of
no value to them-hams. They
know that even if they get more
radio channels than they need
for their own immediate use,
they will be able to rent these
frequen cies out to commercial
interest s . . . and the going rate
Is about $10 million per chan
nel. The recent IlU maritime
conference made th is fact of
life clear and Inescapable.

Since amateur radio cou ld
be an enormous asset to any
th ird wor ld country, it is a
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shame that no coordinated ef
fort whatever is be ing made to
make these countries aware of
what they are missing and how
they could go about getting
these benef its.

SALTING THE WOUN D
As bad as the Bos ton sltua

non was after the bl izzard of
'78, this wou ld be noth ing com
pared to what would be needed
in communi cations should
there be a nuclear war. Yes, I
know this is an old harp and we
aren't reall y worrying about
that any more . . . war is not an
alterna tive any longer . . . etc.

One of the reasons for our
almo st Impenet rab le com
placency is the SALT agree
ment which essentially placed
the populations of the major
ci ti es of the U.S. and U.S.S.A.
in the role of hostages. Both
sides agreed to cease efforts
to protect the ci ty popu lat ions
as a deterrent to massive at 
tack and massive counterat
tack.

As any of you who are in
volved with Civil Defense know
all too well , the U.S. has not on
ly lived up to this agreement,
but has bent over backwards
not to make any effort to pro
tect c ity popu lations. We have
no shelters, no food storage,
no drills, etc.

Contrast this, if you will ,
with the Soviet Union, where
virtually every factory has a
buttt-ln shelter, equipped to
feed and protect the workers
until the rad iation from a
nuclear bombing would be low
enough to reap a new harvest.
The Soviet c ities are ridd led
and ringed wit h shelters, bu ilt
deep enough to survive just
about anything. They have air
filters and extended-term living
facili ti es to outwatt fa llout con
tamination .

The ug ly fact is that we've
been taken to the cl eaners
again by honoring an agree
ment with Russia. This Is of no
serious consequence as long
as no International cri si s
arises where we feel we must
rattle our nukes. As long as we
are content to let Russia , with
the help of satellite CUba, take
over one country In Africa after
another, we have no worry.
They grabbed Ang ola and have
the top hand in a half dozen
other African countries. Now
they are well along with taking

over Somalia , Ethiop ia ,
DJibouti, and environs.

In personal relations, in
business, and in politics, the
weak and indecisive lose
out ... and how else could you
charac terize the U.S. in recent
years?

Okay, what does all this
mean to amateur radi o? Unless
Civ il Defense is brought back
to l ife and changes beyond
Im ag i ning are made, any
nuclear exchange would in
convenience about 60% of the
U.S. popu lat ion, with about
50"10 inconvenienced to the
poi nt of death. In a recent
statement, the Chairman of our
Joint Chiefs of Staff estimated
that we would lose ten people
for every Russ ian killed-thus
we would lose about half our
people in a nuclear exchange
wh ile Russia would lose about
4"10 of theirs ... half what they
lost during WW II.

With a situat ion like that, the
on ly means of communica
tions that would be usable
would be ama teu r rad io.
Telephones would be out since
they are controlled from the
cities . .. and cities wou ld be
wiped out. There Is no other
radio communlcatlons service
which covers local and tong
ranges ... just amateur rad io.

Contin~ on 1»9# 38
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Circuit Description

For the benefit of those
who are new to digital elec
tronics, I will give a simple
explanation of the circuit.
Fig. 2(a) shows a block
diagram of the DBG. The
output of clock chip IC1 is
fed into the input (pin 14) of
IC2. IC2 is a 7490 decade
coun ter. Its function is to
convert it s input into a binary
coded decimal (BC D), or,
more simply, a binary nu m
ber. For example, on the first
clock pu lse into IC2, IC2's
output pins 11, 8, 9, and 12
will be 0001, the binary num
ber 1. On the second clock
pulse, IC 2's output will be
0010, the binary number 2
And so on, until the tenth
pulse, where the cou nter's
output will reset to 0000. IC3
is a 7445 BCD-ta·decimal
decoder. Don 't let the name
scare you though ; it's pretty
simple. See Fig. 2(b) . IC3 has
4 input pins, 0 , C, B, and A,
and its input is the output of
1C2. IC3 has 10 output pins,
all of which are initially logic
1. IC3 "decodes" the 4-digit
BCD.

Let 's see what happens.
Let's say that the fo ur input
pins, 12, 13, 14, and 15 (0 ,
C, B, and A), are fed the BCD
or binary number 0001. Then
pin 2, which is output 1, wi ll

ton, and, as he does, the LED
numbers will flash by
Quickly. When he releases the
button, a single digit will
remain on the display. The
play's result can be found by
locating the pos ition and the
number on the chart . After
the chart 's instruct ions have
been carr ied out, the next
batter is up, and play con
t inu es in the same manner.
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every defensive position . The
o ther is a si ngle digital LED
readout, Play is as foll ows.
The batte r " bats" the ball by
pushing the ba tter's button.
When he does, the 9 LEOs
will go on and off in a
random order. When he rc
leases the button, only one
LED will remain lit. This is
the position to which the ball
has been hit. T he batter then
goes to a fielding chart, where
all the posi t ions are listed,
each having ten different
ins t ru c t ion s (0-9). The
pitcher then pushes his but-
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but elegant, digital baseba ll
game (DBG) can be built fo r
little over $8, ICs and all.

The DBG has two parts.
The first is a si mulated play
ing field with an LED at
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Build This
Digital Ball Game

-amaze your family

A t one time, if you
wanted to pl ay base

ball , you need ed a bat and
ball. Now, th rough the magic
of digita l elec t ron ics, all you
need is one finger. A simple,

Note: The fielding c:han in this article is .oopted in pan f rom HStrat_matic: Baseball ," manufac:tured by the
Strat-o-matic Game Co., tee., 82A South Bayl. AM., Port Washington NY 1 1050.

Ralph A Gillone N2RG
963 £. I05th Streel
Brooklyn N Y 11236

Fig. 1. Fig. 2(0).
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Hit To : Number

1. 3. 8
2. ,. ,
3. CF 2
4. SS 0
5. P 5

• •
1 • RF 0
2. C 4
3. 3. 7

- O,~T '8RO"'~ )

Be sure to o bserve those
li ttle numbe rs after each play
result (on the chart). These
indicate th e movement of the
runners (runners hold, run
ners advance, etc. ).

If the batting team wishes
that a runner stea l a base, he
may call th e steal before any
play. He mus t then push the
digit button twice to fi nd the
resu lts of the steal attempt,
For example: There 's a man
o n first base, and he wishes to
steal second base. The batter
pushes the digit button, and
it reads "7". We look o n the
chart and fin d th at numbers
1-7 are safe, and S-lO are out.
He pushes th e button again.
This t ime the display reads
"S". The runner is o ut going
to second base. Play con
t inues, unless t hat is the thi rd
out.

You should be aware that
sometimes non e of the LEOs

•O» On

•

Results

Man on second base 12B1.
Batter out. runner adva nces. Man on t h ird base.
Sacrifice fl y. batter out. ma n on 3B scores.
Man on first base.
R unner is forced at 2B; 3 outs.

Fig. 3.

the current drain, the battery
voltage is brought to about
fi ve volts. It's better, th ough ,
to use a more consiste nt
supply. Since th e current
draw is constant , yo u do not
need voltage regul at ion . If
you have an old fil ament
transfo rmer or what have you
lying aro und, you ca n use a
resistive voltage divider to get
th e proper current and vol t
age.

Complete the const ruc
tion , and you 'll be ready to
play.

Digital Baseball
A brief description was

given at the beginning of this
article on how to operate the
DBG. Table 1 simulates o ne
inn ing of play, so that you
fully understand ho w to play
digital baseball. Please use the
fielding chart, Table 2, to
read o ut each given play.

COOOC.. 'S 1 0 .
(OO'T'O" .ll

Man on f irst base.
Batter sa fe on error, men on 1B and 2 B.
Double play; batter is out. p layer on f irst base
is out runni ng to second base. Player from 2B is
now on 3B. (2 ours.I
Man on f irst base. runner on t h ird base scores.
Man on second base. runner on fi rst base edvances
th ree bases lind scores.
Strikeout; 3 outs.

6
5

6

LF
LF

p6.

4 .
5.

3-%" x 2" Bakelite bo x
(Radio Shack 270-627 ). I
used very small diameter
LEOs, about l /S" . If you use
larger ones, you may want to
use a box with a larger sur
face to com pensate. On the
to p surface of the box (metal
side down), I painted a base
ball fie ld (Fig. 3). Any model
paint wilt do ; enamel is nice. I
used a bright green and light
bro wn for the grass and dirt,
respectively. A bit of white is
needed for th e bases and
baselines.

Drill holes fo r the LEOs at
eac h d e fen si ve POSition,
namely p itcher, catc her , first
base, second base, third base,
shortstop, left fi eld, center
field, and right field. Bring
the LEOs up from inside the
bo x. They may be glued in
place.

Use Fig. 3 as a guideline
for placing your push-button
switches and LED digi t dis
play. Drill ho les for each
swi tch. Drill a ho le benea th
each pin o n the LED display,
a nd p la ce d is play pins
th rough them, so that you
have access to the pins from
inside the box. Wire as you
would a perfboa rd , taking
special care not to melt the
Bakeli te wi th the soldering
Iron.

Buil d the rest on perf
board. You may want to put
ICs 1, 2, and 3 on o ne boa rd
and ICs 4 and 5 on another,
fo r ea sier po lm -to-pol nr
wiring. To power you r DBG,
you will need a 5-vol t source.
The current dra in is (on
mine) 160 mil s. A small 9
volt batter y can be used ; with

go low. (The rest are high,
remember.] As IO 's input
(IC2 's ou t put) changes to the
next num ber, 0010, then pin
3, which is o utpu t 2, will go
low (only) . With a BCD input
of 0011 (binary 3), the out
put 3 (pin 4) will go low.

Let's now loo k at t he
th ree ICs as one funct ion
complete. The ou tput of ICl
is changed into a BC D by
lC2. IC3 decodes this BCD
into its respective output pin.
Then, nine outputs of IC3 are
used to drive nine LEOs.
(Note that when Sl is closed,
IC2 's outp ut is changing, and
the LEOs will flash sequen
t iall y. When S l is opened,
though, IC2 's o ut put will
remain cons tant, and only
o ne LED will remain lit .)

The digit display operates
in pretty much the same way.
IC4 is a 7490 decade counter,
too . IC4's ou tput wil l be
DOOlan the first clock pulse,
0010 on the second, etc. The
difference is in IC5, the 7447
BCD-to-seven segment de
coder. IC5 ta kes the BC D
from IC4 and decodes it into
seven o utputs which wi ll
drive the seven segments of
your LED readout. When the
BCD 0100 (binary 4) is at its
input, the LED readout wilt
d isplay the digi t 4. With an
input o f 0010 (binary 2), the
display will read 2. This is the
same for all BCOs, 0000-1001
(0-9). (Note tha t, when S2 is
closed, the digits will keep
flashing by. When S2 is
opened, tho ugh, o nly o ne
digit wil l remain on the
display.)

Building th e OBG

Since there are relat ivel y
few connect ions to make, the
DBG can be built o n a per
forated board . Although I
did n't need the inside space, I
housed the OBG in a 6W' x

"

Fig. 2(b). TobIe 1.
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Pitcher 1. Sing le - 1 6. 1-6 saf e, 7- 10 out 7. Fly out-6
2. Out - 7 7. 1-7 safe , 8-10 out B. Fly out -6
3. Out -7 B. 1-8 safe, 9-10 out 9. F ly out - 5
4 . Out - 1 9. 1-9 safe,100ut 10 . Single - 2
5. Out - 4 10. 1·10 o ut
6. Str ikeout

151 Base 1. Out - 17. Str ikeout Catcher 1. Str i keout 2. Out - 7B. l -Base Error - 1 2. Strikeout 3. l -Base Error - 19 . Pop out 3. Pop out 4. Single - 1
10. Single - 1 4. Safe at first on 5. 2-Base Error - 2

dropped pop-up - 1 6. Out - 1
2nd Base 1. Out - 7 5. Foul out 7. Out -1

2. Out - 7 6. Wild pitch followed by B. Out - 2
3. Out - 7 f oul out - 1 9. Doubl e - 2
4. Single - 1 7. Saf e at first on 81'"- 10. Out - 4
5. Out -4 rored dribbler - 1
6. Out - 4 B. Passed ball f oHowed by
7. l -Base Error - 1 f oul out - 1 SS 1 . Pop ou t

B. Out - 1 9 . Foul out 2. Line out

9. U ne out 10. Pop ou t 3. 2-Base Error - 2
10 . Pop out 4. Double - 2

3rd Base 1. Line out 5. Out -7

RF 1. Home run 2. Foul out 6 . Out - 7
2 . Double - 3 3. Pop out 7. Out -7

3. Flv our c-B 4. Out - 4 B. Out - 7

4. Fly out - 6 5. Out - 4 9. Out - 7
5. Fly out - 6 6 . Out - 7 10 . Single - 1

6 . Fly ou t - 5 7. Out - 7
7. Fly out - 6 B. Double - 2 LF 1. Fty out -6
B. 2-Base Error - 2 9. Single - 1 2. Fly out - 5
9. Fly out - 5 10 . t-ease Error - 1 3. Foul ou t

10. Single - 1 4 . Hom e r un
CF 1. Doubl e - 2 5. Double - 3

Steals 1 . 1 safe, 2-10 ou t 2. Fly out - S 6. Single - 2
2. 1·2 safe, 3-10 out 3. Trip le - 3 7. z-sase Error - 2
3. 1-3 saf e,4-10 0ut 4. Fly out -6 B. Fly out -5
4. 1-4 safe, 5-10 out 5. Fly out - 6 9 . Fly out -6
5. 1-5 safe, 6·10 out 6 . 2-Base Error - 2 10. Fly out -6

Table 2. Fielding Chart.

Runners Guide

1. Run ners advance one base.
2. Runners advance tWO bases.
3. R unners advance three bases.
4. If no runners are forced out, batter is out and runners hold . With
one or more ru nners forced, batter is safe on f irst, runner on f irst is out
going to second. All other runners advance one base.
5. R unners ho ld.
6. Runner on 3rd scores (if any); other runners hold. (Batter is our.l
7. Runner on f irst is out going to second (providing t here is one 
completion of double play). Other runners advance one base.

Well, that's it , folks 
d igital baseball. You know,
when the idea f irst came to
me, I built it as a joke, not
thi nking too much of it. But I
can say that [ was quite sur-

on the field wi ll be li t. (This
is because the 7445 has 10
outputs, and we are on ly
using 9 LEOs.) In th is case, it

is the batter 's choice of any
po sitio n he wishes. The
pi tcher then pushes his but
ton, etc.

IC1
IC2,1C4
103
IC5
01 -09
51 ,52
LEO display

prised to find that it really is
a lot of fun to play, and it 's
challenging, too ! So get out
your peanuts, Cracker Jacks,
and soldering iron - and play
di gital baseball ! •

Parts List

NE5S5 t imer
7490 decade counter
7445 BCD-to-decimal decoder /d r iver
744 7 BCO-to-seven seq ment decoder
miniature LEO s
push-button miniature sw it ches
Opcoa SLA 1 or equivalent anode .

from page 35

Now, with the ITU meeting
coming next year, we might not
even have amateur rad io
... what then? What would
there be to even try and hold
our country together?

Farfetched? I sure hope so.
But l ance ran an article which

3B
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told the inside story of how
Israel got started ... and radio
amateurs played a key part In
that. Without amateur radio,
Israel might not have made It.
A country without communtce
t ions is not a country.

We don't have to go back
very far to be reminded of how
sturdy amateur radio ccm-

municatlons are when all else
falls. When that earthquake hit
Alaska, the only communica
tions the Air Force had with Its
SAC base in Alaska was via
amateur radio for about two or
three days!

Of course, as long as we per
mit Russia to do whatever It
wants, sending in arms and
troops to take over one country
after another, we have no real
worry. But Russia has made no
bones about wanting to control
the mideast 011, so we'd better
stop arguing about alternative
energy sources and get ready
to run cars on something other
than gas.

We could look on the bright

side. If a nuclear exchange
wipes out half of our people, it
will make parking a lot
sImpler . .. and land prices
might go down.

For a rough estimate of the
situat ion with Russia, I suq
gest you read the Reader's
Digest articles on page 97 of
the December, 1977, issue and
page 77 of the February, 1978,
issue. See If I am exag
gerating ... even slightly.

VEGAS BOMB
The big surprIse at Vegas

this year was that Sarac was
even duller this year than last.

Continued on page 43



• 15 channels (12 on dial/3 priority)

• Fully collapsible antenna or
"rubber duck"

nola __ _II. _101 ..
_ .....II.bl. for _ IC
U 5 . r..T IA_ "nd re
......... •• • . nap. ..... 1M
m .... ..1 I. coll.p ...bl. ",h. n
nol tn ..u .

PORTAB

Spec-'_ " O r" .....,~: 1~I"Mtb a 11""-=111 VDC _ _ lIf""nd 0 SUo, 183o:nm(h,l .I> IMmj_,_ ' l>2mmldl
G \1;...... , 1.9 '" C Nwn'-olChaMolo.; 15tOloll. 12010 __ ...iI<:h.3priorir\l 0 P_o.."",, :3.DW ",,05 W 0 Mio<f<Jp.......
~";600 ........ C Spuritlu.~:!own!hAn - flO dB a Rft:ri¥<rJ~itMly ; 4 dB","- I lNOI' ....... 0 Spu_ Me", 'W':
6Od O............

All KOM •• dlo••ltInlflc. ndy n c • • d fCC . pec lflcatlon.llmltlnl SJ'''rlo.. . . mthk>no.

• Compatible mount for mobile
operation

• Dual power (3 watts high/400mw low)

• External power and antenna easily
accessible for mobile operation

• lighted dial and meter

• Double-size. long-lasting internal
batteries with optional Ni-Cd pack
and charger available

ICOM's IC·21S is the FM radio that puts good times on the go. Now an outstand
ing mobile mount and quick-change features for external power, speaker and anten
na conversions make moving from base. to vehicle. to hill top fast and easy: and
the IC·21S portable/mobile provides continuous contact for even the busiest
FM enthusiast.

The IC·21S's three narrow filters provide quality not usually
found in portable VHF equipment. With 15 channel capacity and
an MOS FET RF amp with 5 tuned circuits in the front end, the
IC·21S gives optimum FM portable performance.

You'll be carrying quality, performance and versatility with your
IC·21S FM portable/mobile.

HFIVHFlUHf A... . nun 'No", ...n' ''l CO"' '''U H'CAT'OH EQU'P"'fHT D,SlAl lunOll l

IICOMI
ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue. Wash. 98005
(206) 147-9020

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

ICOM CANADA
7087 vctote Dnve
Vancouver B e V5P 3Y9
Canada
(604) 321-1833
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Walter van B. Roberts W2CHO/K4EA
6330 Manasota Key Road
Englewood FL 33533

New Life

through the oscil lator fre
quency , the head of the
dotted arrow moves cou nter
clockwise arou nd a tin y circle
whose diameter is wU2Q,
where w L is the di pper coil
reactance, Q is the figu re of
merit of the X circuit, and k
is the coefficient of coupling
between the dipper coil and
the coil in X_ At exact res
onance, a pure resistance
wU2Q is added to the
normal resistance of the
dipper coil and this is what
loads the oscillator. Sub
stantially the same sort of
thing occurs when the oscil
lator frequency is varied past
the natural frequency of a
fixed X circuit. It will be
noticed that the extra resis
tance that can be imported
into the dipper coil varies as
the square of the coupling
coefficient k. Now the
coefficient of coupling
between two coils separated
by a distance that is large
com pared to the coil dimen
sions falls off as the inverse
cube of that distance, and
hence the square of the
coupling falls off as the
inverse sixth power of the
se paration. Thus, doubli ng
t he spacing between the
dipper coil and X would
reduce the imported resis
tance by a factor of 64.
Ac t ually, of course, the
di stance between coils is
usually no t large compared to
thei r dimensions, but even so,
it is evident that the sen
si tivi ty of a dipper must be
increased far more than in
proportion to the distance
over which it is expected to
work.

Backwards Operation
So far we have been

discussing the normal oper
ation of the dipper. But it can
also be used in what I will call
the backward manner, that is,
to permit tuning an X circuit
to a desired frequency. In this
case, the dipper oscillator is
set to the desired frequency
and left alone. Then the
tuning of X is varied until a
meter dip occurs which shows
that X is now tuned to the
desired frequency. When used

is exactly what was used in
the proximity fuse which
played so important a part in
World War II. In the fuse, the
oscillator radiated very high
frequency waves via a tiny
ante nna which had a certa in
normal radiation resista nce.
Reflection of these waves
back to the anten na from a
target such as an airplane or
earth caused a sli ght variation
of the effect ive radiat ion
resistance as the distance to
the target changed. Th is con
stituted a varying load on the
oscillator and hence a varying
grid current. A two stage
audio frequency ampl ifier
brought these variations up to
sufficient intensity to fire the
explosive in the shell.

Impe dan ce Imported By
Coupling

The ordinary d ipper
depends for its operation on
the loading caused on its
oscillator by the coupling of
its coil to an X circuit res
onant to the oscillator
frequency. Fig. 1 shows how
this works. The solid arrow
represents the impedance of
the dipper coil when the X
circuit is way off tune. The
dotted arrow shows its
apparent impedance when X
is tuned a trifle below the
oscillator frequency. As the
tuning of X is varied upward

e

•

Fig. 2.

•

,

Other Uses for a Dipper
The simple coil and con

denser tuned circuit is not the
only thing whose resonant
frequency can be measured
by a dipper. Any resonant
system to which the dipper
can be coupled may be used
as the X circuit: for examp le,
a resonant length of trans
mission line, or a dipole, or a
cavity resonator. In fact, if
the dipper coi l is held close to
a large chun k of barium
titana te, dips will be found at
various high freq uencies.
These are due to internal
standing wave patterns whose
wavelengths are hundreds of
t imes shorter than they
would be in air on account of
the high dielec tric constant of
the titanate. Incidentall y, it is
interesting to note that the
simple original dipper circuit

the resonant frequency of X
is read off the dial.

Fig. 1.

_.,
•••••

•
•

••
•
••
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•

For Your Old Dipper

I t was more than fifty
years ago when I first

became acquainted with the
useful little instrument which
was then called a "grid-di p
meter. " It was merely a
vacuum tu be oscillator with a
mil liam meter in its grid
retu rn circuit. When a load
was put on the oscillator , the
grid curren t decreased or
" di pped." The primary use
for the d ipper is to find the
resonant freq uency of a
tuned circuit. (For brevi ty, I
will use the letter X in all that
follows to denote th e circui t
whose natural frequency is to
be determtned.) The dipper
oscillator has a dial calibrated
in frequency and a set of
plug-in coils to cover a wide
range of frequencies. To use
t he dipper, its coil is placed
dose to the X circuit, then
the dial is slowly tur ned until
a sudden dip is seen in the
meter reading. At that point,
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backwards, the only require
ment for satisfactory oper
ation is that the dipper be
sensitive enough to give an
easily noticeable dip.
However, for getting a circuit
tu ned to a desired frequency,
it is not necessary to make
use of a dipper. A very si mple
and se nsitive way to do the
job is to set any oscillator to
the desired frequency and
listen to it with a CW receiver
whose beat frequency oscil
lator is adjusted to produce a
low frequency tone in the
loudspeaker. Then place the
X circuit somewhere near the
oscillator, and, as X is tuned
past the desired frequency,
changes in the pitch of the
tone will be noticed. Fig. 1
explains why this happens,
for it shows that when X is
tuned a li ttl e off resonance,
the effective reactance of the

•
oscillator coil is increased or
decreased slightly. This makes
t he oscilla tor frequency
change by a minute percent
age. But this trifling
percentage variation at radio
frequency becomes a very
noticeable percentage change
in the pitch of the tone
heard. The maximum change
in effective oscillator coil
reactance is given by the
radius of the circle in Fig. 1,
namely ± Yl w Lk2Q, and the
frac tional freque ncy change is
~k2Q.

What's Wrong with Ordinary
Dippers?

As has been noted, any
dipper works fine backwards,
but in normal operation,
every commercial dipper I
have used has one annoying
drawback - its meter reading
does not stay constant as the
frequency is varied. Fluctu
ations of the meter reading
can sometimes mask a small
di p caused by resonance with
an X circuit, especially one of
low Q. Also, the more sen
sitive dippers require readjust
ment of an extra control as
the frequency is varied to
keep the meter reading on
scale.

For some years now, I have
from time to time tried out
various ideas for getti ng

around the drawbacks to the
ordinary dipper. The ideal
dipper I have had in mind is
one whose meter or other
indicator would show no
change at all as the frequency
is varied until it hits reso
nance wi th an X circuit. It
shou ld also be sensi tive
enough to fi nd the resonance
of a pipe dipole or other low
Q system to which close
coupling is not attai nable.
And, hardest of all to achieve,
it should be easy to build and
simple to operate.

If I had ever hit upon a
device that satisfied all these
requirements, I would prob
ably now be busy trying to
market it. However, some of
the schemes I have tried meet
some of the requirements,
and three of these wil l now
be described in enough detail
so that any fairly competent
ham should have no trouble
in making them work. The
circuits and constants that
will be shown are what have
worked for me. The knowl
edgeable experimenter can no
doubt improve on them.

A Bridge Type Dipper
A fairly obvious idea for

meeting the first requirement
for an ideal dipper is to use a
brid ge that stays in balance at
all frequencies except that at
whic h an X circui t coupled to
one of the bridge arms upsets
the balance and causes a volt
age to appear between the
output terminals of the
bridge. Thus the detector
meter reads zero at all fre
quencies except at the reso
nant frequency of X when it
makes a pip instead of a dip.
Such an arrangement might
be called a pipper, but let 's
keep using the word dipper
for anything that indicates
resonance between an oscil
lator and a passive resonant
system.

There are various ways to
make a suitable bridge, but
the one I prefer is the one
shown in Fig. 2. It uses only
one coil, and the only adjust
ment needed for balancing it
is the variable condenser.
Once balanced it has two
rather surprising properties:

Fig. 3.

It stays in balance at all fre
quencies, and its input im
pedance is a pure resistance R
at all frequencies . The con
dition for balance is LlC =
R2. Its most efficient oper
ation is at the frequency F
determined by L and C. The
voltage on the detector
caused by coupling to an X
circui t is:

Ek2Q 1If/F)/I l + If/ F12j i
where f is the actual fre
quency, E is the voltage
impressed on the bridge
input, and k and Q have the
same meanings as described
earlier. When f = F, the out
put is maximum , but as f
departs from F, the output
falls off rather slowly so that
the sa me coil can be used
over a wide range of fre
quencies, even as much as a
hundred to one.

Fig. 3 shows some con
stants I have used for oper
ation from less than one MHz
to over 30. The inductance L
is nine turns on a 1W' diam
eter form, with about W'
winding length . The large
blocking condenser S permits
removing the meter from the
bridge proper so that its
capacity to ground does not
affect balance. The whole
affair can be bui lt into a small
box with the coi l sticking out
front, the meter and con
denser knob on top, and a
coax cable coming out the
rear to connect with the oscil
lator that supplies the in put
voltage E. If the oscillator is
capable of supplying several
volts to the bridge (the only
difficult part of the whole
busi ness), then Fig. 3 as it
stands makes a very nice
instrument. If, however, only
a small voltage can be applied
to the bridge, the sensitiv ity

)
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Fig. 4.

wi ll be rather low because a
ce rtai n threshold voltage
must be applied to a diode
before it starts detecting at
all. One expedient for pro
viding the necessary starting
voltage is to unbalance the
bridge a trifle, just enough to
cause a few microamperes to
fl ow in the meter. This, of
course, is entire ly contrary to
t he ideal of having no meter
current at al l until reso nance
wi th X occurs, but in practice
it works out fairly wel l.

A More Sensitive Detector
Rather than unbalance the

bridge, it is better to put a
little de bias on the diode as
shown in Fig. 4, which may
be substituted for the meter
of Fig. 3. With polarities as
indicated, adjustment of the
p otentiometer will permit
setti ng the meter to a desired
defl ect ion, say hal f scale or
more. This reading wi ll stay
put so long as the bridge stays
in balance. The purpose of
the condenser is to keep
everything but de from
getting into the transistor.
The addition of Fig. 4 makes
it possible to obtain good
pips where little or none
would be seen with Fig. 3
alone.

The Link Dipper
Wh at I am calli ng the li nk

dipper differs from other
dippers in that it does not
depend for its action on the
phenomenon described in
connection with Fig. 1. The
link principle is very simple:
Two units are involved which
will be called the transmitter
and the receiver. These two
units are so arranged that the
receiver gets no signal directly
from the transmitter. But
when an X circui t is coupled
to both units at once, then
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The Cheapie

I doubt that a simpler or
c heape r dipper could be
devised than the one shown
in Fig. 6_ Yet it "gets you
there __ . " as the old Model
T Ford slogan ran. When its
coil can be put reasonably
close to an X circuit of good
Q, it is very satisfactory, but,
to bring out its full sensit ivi ty ,
skillful handli ng is needed. Its
principle of operation is akin
to that of th e supertegenera-

seems sim pler just to show
com ponents tha t I have
found satisfactory, together
wi th the pin numbers of the
741 to which they are con
nected. See . Fig. 5(a) . The
ba ttery can be as low as 4Yl
volts, bu t a lit tle 9-volt bat
tery is more compact. The
gain co ntrol po t adjusts the
sensitivity from low up to
more than is ever likely to be
needed. T he null pot is used
to keep the meter readin g on
scale. Reversing the connec
tions to the meter ch anges
the indication of resonance
from an up kick to a down
kick; take your choice. All in
all, the op amp seems to be
just what the doc tor or dered
for link dipping.

To operate the dipper,
place the osc illator coil near
X so as to get some magnetic
cou pling, then lay the pickup
wire as d ose to X as possible ,
preferabl y near a high voltage
point. On varying the fre
quency, the meter should
show no change except at
resonance with X. In practice,
it turns out that no electro
static screen around the oscil 
lator is needed unless the
picku p is pretty dose to the
oscillator, and it need not be.

,.

F;g.5 (0).
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down only a tr ifle, oscillation
begins an d the battery
current decreases somewhat
provided you have not moved
the lap down unnecessarily
far.

The de tector circuit shown
at the right is designed so that
the meter current goes down
when the pickup wire is put
into an rf electr ic fie ld. This
assures that the meter needle
wi ll not fly off scale. The
only cr itical thing about this
circuit is the adjustment of
the bias on the base of the
first transistor. Thi s is too
critical to be done wit h a
single potentiometer, so two
are shown, the lower one for
coarse setting an d the upper
o ne for fine adjustment of
the meter current to some
where near full scale. The
meter current is quite sen
sit ive to changes in am bien t
temperature. Thi s is of no use
for prese nt purposes, bu t
may be yo u would like to use
the circui t as a thermometer.
The meter reading is also
affected by hand capacity if
there is much 60 cycle volt
age floating around in the
shack. This can be cured by
connecting an rf choke
between the pickup wire an d
the em itters.

A Better Detec tor

The detector circuit shown
in Fig. 5 was devised espe
cially for use in the lin k
dipper , and it wo rked quite
well when great sensitivity
was not needed . But it was
later found that a far more
sensmve detector can be
made by using a 741 oper
ational amp lifier with low
battery voltage so that its
non -l inearity results in de
tection. Instead of a con
ventional circuit diagram, it

.'

keep the direct coupli ng
strictly zero between trans
mitter and receiver.

The Easy Way

It was only after t rying to
do it the hard way that I
suddenly realized that reson
ance of the X circuit itsel f
could be utili zed to take the
place of unico nt rol tun ing,
and that the probl em of eli m
ina ting di rect co up ling
be t ween transmitter and
receiver could be solved by
putting electrostatic screening
around the transmitter so
that it put out only a mag
netic field, while the receiver
was made to be sensitive only
to an electric field. The
rece iver cou ld then be ener
gized by putting its input
pickup wire into the elect ric
fie ld produced by curren t in
X, and the receiver could be
aperiodic so that there wou ld
be no coi ls to change.

Fig. 5 should explain the
idea better than words can.
Here the transmitter is the
oscillator circuit shown at the
left . It is perhaps as bad a
design as could be chosen,
but I have put it in delib
erately to show how simple
the t ransmitter can be. It
cont a ins only th e three
essent ials for any oscil lator: a
tuned ci rcuit, a source of
power, and an am plify ing
device. But for sat isfactory
operation , you should select
an N channel F ET that draws
only a small current, such as
3 or 4 milliamperes, fro m a
battery of 4Y2 volts more or
less, when the drain tap is put
at the top of the coil so that
oscillat ion does not occ ur.
Then if the tap is moved

l~nu 0 ' J) L \

1 ~ ~

".
,j,

(~

".
-

L, ,~ -=-, ,
•

,,.

current is induced in X (when
resonant) by its coupling to
the transmitter, and this
current in turn creates a volt
age inpu t to the rece iver. In
othe r words, X acts as a
tu ned link circuit between
transm itter and receiver. Only
when X is resonant does the
receiver get any thing, and
tha t resu lt i.. just what is
wanted for ideal dipping.

The Hard Way To Do It
When the receiver tuning is

unicontrolted with the trans
mitter frequency. and no
direct coupling between the
two units exists at any fre
quency, the link dipper is
very sensitive and gives no
indication except at the
natural frequency of X. But it
seems impracti cably difficul t
to do all this. Fo r one thing,
accurately unicontroll ing the
tuning of two circuits is a
fussy job. And a gang con
denser is not satisfactory for
uniconuol because its rotor
element is common to the
two circuits and causes a
slight coupling between them.
Arranging the circuits to have
no mutual inductance is not
hard , but elect rostatic screen
ing seems necessary to elim
inat e c a paci ty c ou pling
between circuits . And finally,
matched pairs of coils must
be provided for operating in
different ranges. I found it
most tantalizing that a dipper
built along these lines worked
so beautifully over a very
narrow range of tuning, bu t
to cover a wide range re
qui red frequent tri mming to
m ai ntain maxi mu m sensi
tivi ty and freq uent readjust
ment of coi l orientation to

Fig. 5.
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tlve receiver, chea p and nasty
but a lo t for the money.
When a pair of headphones is
plugged into the phone jacks,
the battery circuit is co m
pleted and blocking oscil
lations will be heard . As the
variable resistance is increased,
the pitch of the tone lowers
and ultimately stops. (If it
won't stop wi th maxi mum
resistance in, ground the left
end of the por.) The sen
sit ivity of th e device to an X
circuit is greatest when the
pitch is very low, and keeping
it low as the fre quency is
varied is where the operating
skil l comes in. It is a two
hand ed jo b. A closely
coupled X circu it will stop
t he b lockin g oscill at ion
entirely, but a low Q or
weakly coupled X will merely
affec t the tone somewhat. In
case there is doubt whe ther a
change in tone is really d ue to
resonance with X, move the
dipper coil toward and away
from X, and if this does not
affect the tone, you are not
on the right frequency. The
location of the coil tap for
best o peration over the ful l
range of tuning will have to
be found by ex peri ment for it
depends somewhat o n the
particul ar coil and transistor
used . About a third of the
way up the coil is suggested
as a starting point. Plug-in
coils are the easiest way to
cove r a wide ran ge of f re
quencies, and , if the coi l
for ms have four pins, you can
easi ly make the dipper con
vertible to a CW oscillator by
adding a tiny DPDT switch to
change the base condenser

from page 38

With virtually no program, a
handful of exhibits and a rising
chorus of compla ints from
hams who had prepaid, con
firmed reservations , only to
find no rooms, the main saving
factor was nearby CES, the
Consumer Electronics Show,

and tap location to values
suitable fo r non-blocking
oscillation. In any case, the
chea pie is a very handy little
device to have around the
shack, and it does not tie up
an expensive mlcroammeter.

Conclusions

Th ree radically different
types of dippers have been
descri bed, each of wh ich has
some advantage ove r the
conventional dipper. I do not
feel that there is one best of
the three. If so meone were to
hand me a t ransmitter tank
circuit and ask me to find
what freque ncy it was tuned
to, I would undoubtedl y
reach fo r my cheaple as the
easiest and quickest to get
going. But for checking thou
sands o f ci rcuits in a factory,
the bridge dipper would be
the fastest and best. On the
other hand, if the low Q
resonances of a trap dipole
are to be found, the link
dipper is by all odds the best.
In such a case, the oscillator
coil is placed near the mid
point of the dipole and the
de tector pickup wire laid
against the dipole tubing at a
point far enough o ff center to
pick up some elect ric field at
the various resonances.

Appendix

In discussing the bridge of
Fig. 2, perfect ele ments were
assumed, an d this assumpt ion
seems warranted for use of
t he bridge as described.
Ho wever, to push the sen
sitivity of the bridge much
further, especially at very
high frequencies, as for ex-

EDITORIAt BY WA YN E GREEN

at the las Vegas Convention
Center.

One of the larger ham
distributors expressed a corn
man sentiment: "Never again. "

Every other year or so I try to
get to Saroc Jus t to see what is
happening . As the show has
gone downhill. I've fou nd fewer
and fewer old friendS showing

ample by rf amplifi cation of
its output , something must be
done to compensate for the
lack of perfection of its
elements. For o ne thing, the
impedance of a composition
resistor drops, as I remember
it, at high frequency, an d also
develops a capaci ty com
po nent, whi le a wire-wou nd
resistor has some inductance.
A plot of impedance versus
frequency would have to be
made in orde r to be able to
develop means to give so me
degree of compensation. But
something can be done rath er
easily about the inevitable
resistance of a co il. In fact,
someth ing has already been
do ne in Fig. 3 by the inser
tion of the condenser S. For
if the coil resistan ce r is
constant, it can be co m
pensated at all freq uencies by
making S satisfy the equa tion
rl R = CIS. Th is is called the
Owen bridge.

Unfortu nately, the resis
tance of a coil is not constant
but tends to increase wit h
freq uency . However, there is
a way to compensa te for
increasing resistance. Th is can
be done by adding a small
ca paci ty q ac ross t he
grounde d resistor of the
bridge. When this is don e, the
equ ati on that must be
sat isfied in order to com
pensate exact ly for the coil
resistance is rlR = CIS +
w2 Lq . It can be seen that to
sa tisfy th is equation, r would
have to behave like a consta nt
plus a qua nti ty that increases
as the square of the fre
qucncy. An actual coil is not
likely to behave just that

up. I skipped It entirely In 19n
and would have again in 1976
except for its coincidence with
the Consumer Electron ic s
Show.

When you compa re th is dud
with Atlanta, Dayton. and other
well-run ham convent ions, it Is
no wonder It has withered
away. For Instance, there was
an FCC media forum ... and
considering the legislatlon
afoot, any normal hamfest
would have a packed house for
thi s .. . yet the best Saroc
could run up was about 50 peo
ple. I think ARMA (Amateur
Radio Manufacturer's Associa
tion) did as well or better. You
ca n't get people into meetings

way, but it should come
closer to it than to being
simp ly constant. A pretty
close compensation should be
achieved by first choosing S
to give a good ba lance at low
frequency without the aid of
any q , then adding enough q
to get a balance at the high
freq uency regio n.

The foregoing does not
cover all the possible com
pensat ing arrangements. For
instance, a high resistan ce
across C can compensate for a
constant coil resistance. To
explore further possibilities
of the bridge mathematically,
just write the general equa
tion for balan ce, which is
that the product of the
impedances of a pair of
d iagon ally o pposi te arms
must eq ual the pro duct of the
impedances of the othe r
diagonally o pposi te arms. In
the si mple case of Fig. 2, th is
leads at once to th e single
equatio n LIe = R2. But when
you pu t complex impedances
into the arms, the balance
eq uatio n is one amo ng
complex quan t ities, so its real
pa rts must be eq ual and its
imaginary parts also equa l.
Thus, in general, there are
two equat ions to satisfy, and
the o bject of the game is to
t ry to find structures for the
arms that will make both
these equations stay sat isf ied
as nearly as possibl e at all
f req uencies without having to
read just an ything. You are
not likely to make a perfect
score at this game, bu t at
least I guaran tee that it will
kee p you busy for several
long wi nter evenings. •

if they don't know there are
meetings, and if those who do
know ca n't find out where the
meet ings are and when.

It doesn't help matters that
Saroc is run during the low,
low, low Vegas season ...
right after Chr istmas . . . and at
a time when there are virtually
no name acts In town. Could
you choose between Fette
Fields and lIberace? Buddy
Hackett was off skiing In
Aspen , etc., so you couldn't
even make up for the lack of
Saroc action by seeing a good
show.

At a better time of year, with

Continued on~ " 8
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Fig. 2. LM382 flat-response
amplifier. (For LM382 only
- not recommended: high
gain, high hum, ~ry unstable,
HF oscillation.)

circuit 's ability to deal with a
very low-level signal. A circuit
might have a given gain but
need a lot of drive to get the
output, because the circuit
loaded down the input
source.

Gain - When given, this
was the measured voltage gain
from an input vol tage versus
an output voltage. The f igures
are approximate and do not
necessarily represent the opti
mum possible, but just what
those values produced. There
will be variation between
devices of the same type and
variation caused by value
changes or substitution.

Voltage range - Many of
the manufacturer 's circuits
were highly voltage-sensitive.
Any change in the source
voltage would cut off the
stage or cause o ther prob
lems. The wor king ci rcu its
given here are of two types.
The normal circuit will oper
ate fro m about ten volts on
up. The wide-range circuits
will operate at lower voltages,
approximatel y six volts on
up,

Voltage output - Some
circuits kept the output con
stant over the operating volt
age range, and with some
circuits it was possible to get
h igher output voltage with
more dr ive.

All the devices were de
signed for a nine- to forty
volt source. Most are critical
at the lower voltages. They
can take a 300 mV input
before overloading; however,
circuit load ing affects the
actual magnitude o f the signal
at the input, and some cir
cuits will accept a larger

I O N~' 4o.e
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c, .cz lO.e

series is based upon, and were
too critical to work at other
voltages.

There are circuits which
can be dropped right into
place without fuss, but if you
are going to develop yo ur
own, there are circu it char
acteristics to watch for as yo u
work.

For si mple tests, I used a
crystal mike input, a pair of
high impedance phones to
hear the output , and an oscll
loscope to watch the o ut put
for distortion. When measure
ments are given, th ey were
made by feed ing the outp ut
of an audio signal generator
to the phones coupled to the
mike. This made a better
low-level signal than direct
co upling of the generator
would.

The following terms are
used throughout the art icle:

Sensitivity - Thi s was
done with the mike and back
ground noise. It refers to the

" " 10m
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apply and does not appear to
give reliable results for experi
mental use.

A few common char
acterist ics were noted, with
the three I tried, th at limit
their use in breadboarding.
Those three are the LM382,
the LM381, and the LM387.

The published circuits in
the data boo ks either did not
wor k, worked poorly, or were
too critical. Even when ide n
tical values were used, some
of the circuits did not appear
to function . Most of the cir
cuits were for a vol tage range
other than the 12 volts th is

-part IX

Fig. 1. LM382 dual preamplifier.

,"

A dvert isements sho w a
numb er of audio pre

ampl ifier les that look
interest ing and cheap. This
series would not be complete
without a word about a few
of the more common types.

That word is maybe. There
are few applications in ham
use where you would be able
to use high-gain voltage pre
amplification.

Only a few of th e available
circu its are ada ptable to
reliable breadboard operation
or easy-to-use fin ished cir
cu its. The avai lable design in
format ion is too difficult to

,"

Do You Use ICs?

How
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Fig. 3. LM382 test circuit.

Fig. 5. LM381 mixer (flot goin, poor operation).
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give a nu mber o f none-too
clear factors which go into
the working fo rmu la, but it is
not something yo u wan t to
figure on a hot day.

Fig. 51 is the basic circui t,
intended for a mixer. The
values in (a) and (b) were
those given by two different
da ta books.1,2

T he best o f these values,
(b) , had a gain of about 22
d B, but it was so insensitive
and had so litt le actual ou t
put vol tage that it was use
less. It appea red that the in
put resistance dragged down
the high impedence inpu t to
almos t no thing. It took a real
punch to get a signal through.

It also had another prob
lem. The circuits were de
signed for 24 volts and cut
off at fi fteen, useless for o ur
purposes anyway.

Figs. 6 (a), (b) , and (c) give
better working values for a
practical circuit. Fig. 6( a) gave
about 36 d B and better o ut
put, bu t it was still skimpy
and still a load on the input.

..'

Fig. 4. LM381 duol preamplifier.
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be r of pins labeled gain.
Bypassing the appropriate

pin sets the gain, which
sounds nice, but it doesn't
help. The test circuit, F ig. 3,
used just one capacitor, C2.
It 's a high-gain, sensitive cir
cui t, bu t it doesn 't wor k. It
had a very high hum level of
almost 2 vol ts peak-to-peak.
Usi ng just C1 gave more gain
plus more hu m.

Using bo th capacitors was
a li beral educat ion in high
hum and circuit instability. I
got all sorts of squa re waves
and osci llations.

I tried bypass capacito rs
here, the re, an d everywhere
to no effec t. I could not tame
the circui t enough to make it
usable.

On paper, the LM 381 (Fig.
4 )1 is not as easy to hook up
as the LM38 2. It ta kes more
externa l parts. However, it is
a far more pract ical IC for
brea dboard or ex perimental
use and has a number of
sta ble o pt ions.

The ap plication notes2

,.
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T his does not mean that the
circuit can 't be used, but you
wil l have to keep hands o ff
while test ing.

Hum - Th is is the enemy
of high-gain circuits. Th ey
wil l pick up any hum in the
area from o ther test gear or
what have you.

An other effect is the
equivalent o f o pen grid hum.
The leads to the input ci rcu it
will pick up hu m, an d even
the matri x board will gen
erate hum .

T his is a problem with any
high-gain stage. Wh en you
breadboard , yo u just co m
pound the problem . Th ese
p roblems did no t yield to
bypassing or even mo re care
ful leads. For noncri t ical lay
o ut , they are here to stay.

The ICs tes ted were all
dual (ste reo) devices with
d ifferential inputs, which are
ignored for audio use. The
LM381 an d LM387 are al
most identical electronically.
The LM 382 is slightly more
spec ial purpose.

In the diagrams, only o ne
sect ion will be sho wn; the
o ther yo u can get fro m the
pin-out d iagram . The values
given will be of two types .

Some of the circ uits are
the manu facturer 's reco m
mended circuits and did not
seem to work with the test
setu p. The other values were
arr ived at by cut and trv.

The circui ts recom mended
in this art icle were tes ted
u nder varying cond it ions.
They work over a reasonable
voltage range, can tolerate
value substi tutions, an d are
stable for breadboard use.
They may not represent the
ultimate, but the circu its
should wor k for you.

The LM 382 [Fig. 1) is
t he most consum er-oriented
of the ICs. It was made with
inboard resi stors to make it
easy to get NA B and RIAA
freq uency response for tape
and phono use, its main pur
pose in life.

For o ur purpose, it is
virtuall y useless. The c ircu it
in Fig. 2 1 is the basic flat
response hookup. Make a
no te o f capacitors C1 and C2.
This IC has an unusual num-

actu al voltage swi ng than
o thers without distortion .
Just how mu ch more is a
quest ion . I blew out one IC
with the output fro m an FM
tu ner. The voltage was too
much. Monito r the actual in
put vo! tage when you wo rk.

There are several specific
types of trouble to watch for.
In this case, a scope wil l be
needed , as they may no t be
tha t no t iceable to the ear.

Cutoff - Many of t he
given circuits si mply were cut
off. A stro ng signal wou ld
drive them into conductio n,
but the out put was a sq uare
wave and useless fo r audio
pu rposes.

Positive peak clipping 
With some of the voltage
sens itive circu its, as t he
source voltage was dropped,
the positive scope peak would
clip. Th is was normally qui te
severe.

Negative peak clipping ~

This happened with some of
the wide-vol tage-range cir 
cu its. When overdrlve n, the
extreme tip of the negat ive
pea k would cu t o ff. Th is was
slight , bu t it could be seen on
the sco pe.

Overdrive - This was most
not iceable o n the high-ga in,
high-sensit ivity circui t s. Here
both pea ks would cl ip and, in
it s extreme f orm, you
wou ld almost ge t a square
wave ou tput.

The cure for th e last three
is o bvious. Cut down on the
input to the devic e. Whether
you have the problem o r not
depends on the ac tua l input
and circui t you have.

Instability - This takes
several forms. It is mainly an
effec t of high gain coupled
with breadboard wiring. T he
basic form is oscillation.

Th is can be a square wave
at almost any freque ncy. It
commo nly is an aud io fre
q uency, but some h igher
than-au dio-f requen cv oscilla
t ions were observed. Some
t imes it comes as a few pul ses
at a time. Yo u can really have
fun watch ing the scope t races
of some of these waveforms.

Hand effect - The higher
the gain, the more it will act
up if you touch parts of it.
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these values, the stage was cut
of f and had to be dr iven into
cond ucti on . This c ircuit
qui ckly showed that it was
going to be critical.

The circuit is very sen
sitive. It has a tendency to
ove rload easily, and the
square wave effect is not
good for audio quality. The
best circuit values worked
fro m ten vol ts up. The range
1().15 woul d be bes t for our
use anyway.

The values have to be
chosen at the ac tual operati ng
voltage to avoid cutoff. Th is
may not be the circui t
o ptimum, but it will be at
that specific voltage. The
sou rce voltage wil l have to be
kept close to the chosen
value, or the stage will ac t up.

One bad problem with th is
circuit is the gain . With the
high sens itivity and gain come
increased hum pickup and
osc illation.

The leads are critical and
the open grid effec t is notice
able. Feedback is a problem.
This c ircuit is critical as to
leads and pro ximity effect
when your hand is there.

I was no t able to measu re
the actual gain. The test leads
threw the circuit into fi ts.
Working wit h the background
noise and com paring it with
the other circuits, this o ne
pro bably had the highest gain
and sensitivity. Th e que stion
is, how much do you get to
use it before the circuit acts
up? This is whe re you may
have to cu t and try .

R1 is needed to prevent
osc illation. The best range
seemed to be 2200-4400
Ohms. If there was less, the
stage would cu t off; more, it

tor , tha t stage will be cut off.
A high input signal can dr ive
it into conduct ion, and you
almost get a square wave out
put .

The feed bac k resis tor can
be a single fixed value or a
va ri able resista nce. This
should be a linear taper pot,
not audio taper. It is acti ng as
a voltage divider, no t a
volume control. You might
also want some fixed value
for minimum gain and bias
even with the variable.

The circuit is qui te
sensitive and , at its highest
gain, gives abou t 46 d B. It has
a wide voltage range and cuts
off at around five volts. The
output voltage is constant
over the sou rce voltage range
and is about 2·3 vol ts p-p.

Some other typ ical gain
figures wou ld be about 32 dB
with lOOk and 10 dB with
22k. It has low hu m and good
overload characte rastics, al
t hough yo u may get some
peak cli pping at low source
voltage levels from input
overloading.

Fig. 8 2 shows a two
resistor circuit. Notice that
the input goes to the in
verting input which had been
bypassed to grou nd in the
other circuit.

The grou nded feedback
resistor is also bypassed to
ground. Thi s keeps the gain
up there. I used 10 uF o For
really low frequency aud io,
yo u migh t want a few
hun dred uf'.

The values given in the
applicat ion no tes didn't do
the job. By formuta.? Rl
should be a maximum of
1.2k, and, fro m that, R2
should be about 108 k. With

Fig. 7. Wide-voltoge-range circuit . (Highly recommended:
simplest, good (pin, moderate hum, good overload tolerance.
wide voltage range, easily adjustable gain,' . for LM38T.
LM38 7.)
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circuit of th em all.
Varying R1 had an effec t

o n the gain and the sensitiv ity
mostly the gain. De

creasing R1 also lowered the
output voltage.

Lowering the value of R3
to 22k, as in 6(c). overcame
the worst bad effect of 6(b).
It widened the operating volt
age range, but also cu t down
on the out put voltage and
gain (to about 38 d B).

The output voltage will
remain co nstant with change
in the source voltage. The
circui t is usable down to
almost 5 volts, and works
well at 12 and at higher
source voltages within the
device ratings. It st ill has on ly
moderate hum and excellent
over load characteristics added
to the low voltage capabil ity.

The three res is tors are
there to provide only one
feedback path. The quickest
way between the outpu t an d
the input is through one
resistor.

The circuit in Fig. 7 was a
nice su rprise. It took right off
and behaved itself. While
fooling with various values, a
simple method to control the
gain emerged.

A few tries, and the opti
mum range was fo und to be
fro m about 100k to 470k
O hms. Lower values cu t
down the gain. Going fro m
4 70k to 1 meg did not in
crease the usable gai n, but it
caused peak clipping, a char
ac terist ic of a circuit which is
just about to cut o ff.

Witho ut a feed bac k rests-
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However, it was usable, and
the vol tage range wide ned.

The best variation was
6 (b). This is no th ing like
what the values shoul d be,
but it works. It gave about 46
dB. With the mike, I could
get about 6 volts POp .

In man y respects, this is
the top circuit choice. It has
high gain, moderate hum,
excellent overload char
acteri st ics, and excellent
high-voltage operation.

Its one drawback is a slight
low-voltage sens itivity. It cuts
off at aroun d ten volts. For
fixed equipment circuits, th is
woul d be a very good choice.

I sho uld explain about
ove rload and high-vol tage
operat ion. This circuit can
take a lot of drive withou t
distortion, which was rare
with the more sensitive cir
cuits. Also, when you in
crease the source voltage, you
increase the amount of out
put voltage swing when you
increase the drive. You are
supposed to get about two
volts less output than the
source voltage. This is one of
the few circuits to actually do
that, but it will take some
drive. I had to really shout
and whistle into the mike to
do it, but the capability is
there, and the circuit do es
no t overload on peaks as
easily as the others. T his
might be important in some
applica t ions. You will still
have to be sure that you
don't dump a really high volt
age into the input and fry it,
but this is the most rugged..

Fig. 6. Proctkol LM381 circuit values. {6(b) - top choice;
sensitive, high gain, moderate hum, excellent overload toler
ance, works down to 10 V source; for LM381, LM387. 6fc)
highly recommended: good gain, low hum, excellent overload
tolerance, constant output voltage, low voltage operation; for
LM381, LM387.}



Fig. 8. Very-hlgh-gain circuit.
(High gain, h igh hum, voltage
sensitive; for LM381. Not
recommended for LM387:
too unstable.)

would oscillate.
R2 is the main feedback

res ist or. The best value
appears to be around l O-12k
Ohms. If there's less, you
dec rease the gain ; mo re, you
oscillate. These va lues are not
exact, only guidel ines to t ry.

The headache is that the
circuit could give you more
gain, but the breadboard lay
out is giving you too man y
troubles to be able to use it.

The circui t is lnput-sensl
rive and easily overloaded by
a higher input, cl ipping the
peaks. However, when you
increase the source vol tage,
you inc rease the allowable
input, which will give you
highe r o utput voltage.

There is one interesti ng
pin on the LM 38 1 which has
no eq uiva lent on the other
ICs pin th ree, labeled
. IN(S.E.). The S.E. probably
refers to single-ended. None
of the sources given made
much mention of this pin.

On the sche matic, it is
s hown as th e com mo n
emitter resisto r for the two
input tr ansistors. It is not
bypassed. Bypassing it led to
i ns tab ility and osci llation
wit h no no t iceable good
effect.

T he unbv passed resistor is
probably an advantage. It
would tend to improve the

r e c o m m e nd e d for t he
LM 38 7. For some reason ,
whe n the LM387 is used, t he
circu it becomes far too un
stab le for reliab le breadboard
work.

Most of the other circuits
gave very simi lar results and
are a more real istlc choice of
wor king gain, anyway.

Having to cut back o n the
input level to avoid distortion
has been a characteristic of a
number of the high-gain and
wi de-voltage-range circu its.
While there are a nu mber of
opt ions for varying the gain
of the circuit, this is not the
input to the circuit, just the
gain . Adjusting the gain will
have little or no effect on
that type of distort ion.

Some of the data book
circu its showed a volume
control in series with the
signal. Typical values were
500k to 5 meg Oh ms. r didn't
test volume co ntrol circuits,
as I was interested in the full
gain capabil ities and simple
circuits. However, for most
uses, you may need to have
some contro l.

My feeling is that t he
series con trol will never fully
cut off the signal. There may
be some feed throu gh. I would
try a co ntrol as in Fig. 12.
This is more like the usual
control circuit and shou ld cut
the input off completely. The
value range would be about
the same. Keep it a high
resistance to avo id loadi ng
down t he input signal.

Even a single fixed value
can be used across the input

am plify it, but there is too
much gain for any close use.
This ci rcuit is slightly volt
age-sensiti ve. It will work
over the wide voltage range
until it cuts off at aro und five
volts, but it loses it s ability to
tole rate high input as you
lo wer the voltage. This means
more chance of overload .

T here is one other preamp
which should be me ntioned,
although it is not as common
as the others. T his is t he
L M3 8 7 dual preamplifier
shown in Fig. 10 .1

This is a min i-DIP IC, o nly
eigh t pins, for which you pay
slightly more (costs $2 and is
available fro m James Elec
tronics).

Thin k of it as a simpler
version of the LM 381 . Fewer
pins make it that much easier
to work with. The given cir
cuits were identical to the
LM38 1, on ly the pin nu mbers
were changed . Th ey worked
just as po orly, too.

The practical circuits and
values given fo r breadboard
usc with the LM381 can be
used as is with the LM387.
Just change the pin connec
tions for the different pack
age. Some typical circui t s are
shown in Fig. 11. Use t he
values in the ot her sche
ma t ics.

T here are two exceptions.
T here is no pin fo r the
common emitter resis tor like
there was in the LM381 . You
will not be able to dupli
cate that vcrv -htgh-gain, stn 
glc-resistor circui t.

The circu it in Fig. 8 is not

Fig. 10. LM387 dual preamp (s-otn mini-Dlr],
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Fig. 9. High-gain circuit.
(Recommende d: highest
stable gain, higher hum, may
clip negative peaks with over
load, wide voltage range; for
LM38 1 only.)

stab ili ty of the stage much
like an unbvpassed ca thode
resistor.

There was a hint that it
co uld be used as the feedback
point. The feedback resistor
goes to pin t hree, and pin two
is grounded, bypassed, or ig
nored.

Th is is quite stable but not
high gain. You might be able
to use it, tho ugh. Now, if you
add a bypass capac itor, about
10 uF as in Fig. 9, you will
get all sorts of gain.

At 12 volts sou rce, the top
resistance will be about 50k
Oh ms. Less decreases the
gain, and more becomes un
stable.

Th is appears to be the
hi gh e st sta ble gain co n
figuration using breadboard
techniq ues. O ther circu its
may be ab le to give higher
gain, but not withou t critical
lead s and layout. However , at
t hat high gai n, there is not ice
able hu m. There is no ticeable
han d effect, too. When you
get close to some of the leads,
it will osc illate, b ut it seems
to be effective as a circu it.

T hat much gain can be a
pro ble m all by itsel f. I had no
trouble hearing every bac k
gro und noi se in the room . If I
tri ed to talk directl y into the
mike, it wo uld overloa d. It
will pick up a w hisper and

STAGE CuT OFF
HIGH GA IN -l ,"" TE D
By CI~CU IT INSTU IL 
,n

"'A II I.U
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Fig. 11. Ty pical LM387 circuits (values same as LM381). Fig. 12. Alternate volume control circuits.
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to tame it a bit. For most
purposes, the series control
would give you the needed
control. Usually all th at is
needed is to cut down the
signal some to get away fro m
the overload problem .

It is now time to put all
this into some sort of per
spective. For pragmatic use,
there are several factors
which might indicate one ci r
cuit over another .

First, let's get rid of that
extra section. Unless you
need two sect ions , you will
be left with a high-gain stage
floating aroun d o n its own.
This might pick up somethi ng
and send it off as an ampli
fied signal which co uld get
into other ci rcui ts. Just short
the two differential inputs
together. That should do it.

There is one basic cho ice
to keep in mind . How are you
going to power the circuit? If
it is by ac, you will have no
vo ltage stabili ty prob lems
that shoul d make any real
difference. You will have a
con stant or regulated voltage,

unless there is trouble in the
power supply section .

If you are going to use
batteries, you may want to
pick and choose,. An au to
battery is nominall y 12 volts,
usual ly 13.5 or so, well
within the design center.

Under normal condit io ns,
its voltage will stay within a
few volts of that. However, as
you get near ten volts, yo u
may start to have circuit
problems.

The normal nine-volt tran
sistor rad io battery is the real
sti n ker. It only stays at nine
volts for a while, then it
drops. When that transistor
rad io battery begins to drop,
o nly the wide-voltage-range
circu its will still function well
below nine volts.

You will lose a li ttl e gain
and output voltage with the
wide-range circuits, but these
figures should be viewed in
the perspective of the next
stage which would normall y
follow.

The LM380 power ampli
fiers onl y need about 0 .5

volts rms before they are
overd-iven. The 2-3 volts p-p
that the preamps give is more
than enough for th e power
stage.

Also, most of the power
amps cut o ff at nine volts
anywa y . Th e LM380CN
mini-DIP one wi ll work at
nine volts but not much less.

As a general rule, use the
least gain you can to do the
job. There 's less chance of
hum or instability. The power
amp is going to amplify what
ever it gets.

The need for high-gain
aud io stages is not that
com mon in ham gear. The
output from most detectors
wou Id be enough to drive the
power stage, and more pre
ampl ifi cation would [ust
cause distort ion .

The most logical thing for
a preamp would be as a mike
amplifier to feed a power
amplifier or as part of a trans
mitter circuit. However, there
might be other applications
where so me extra gain is
needed and one of th ese lCs

will do the job.
If you are experiment ing, I

woul d reco mmend usi ng a
sco pe to see what you are
getti ng. Much distortion th at
shows on the scope may not
be that appa rent ju st
listening.

Use the schematics and
thei r captions to pick a cir
cuit which fits your require
ments. Remember that there
will be some variation be
tween devices, and if you
substitute values. You may
not get the exact perfor
mance as shown.

What it adds up to is that
there are a few reliable pre
amp circuits that you can use.
The LM382 is a washout for
experimental use, but the
LM381 and LM387 appear to
be reliable circuits when used
within their breadboard limi
tations. -
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WITH COMPETITIVE PRICES GOING SKY-HIGH
THE YAESU FT-101 SERIES IS STILL YOUR BEST BUY!

Top of the series, the FT-101E has
everything-RF speech processor, AC
and DC operation, plug-in PC boards for
easy servicing-nothing has been omit
ted for excelient 160-10 meter perter
mance.

Just one step down is the FT-101EE
identical in every respect-but less the
AF speech processor-an item many
hams can live without. thus saving afew
dollars.

The FT-101EX is the same basic unit,
less DC/DC converter, 160M, WWV,
and three of four 10 meter crystals and
the RF speech processor. Many hams
do not need these features and would
just as soon save the money. All access
ories may be added later and the "EX"
can then become an "E" .

•

•

•

Ff-101E

Ff·101EE

Ff-101EX

•

Amateur radio's first all plug-in PC board transceiver, the FT-1 01 series has along pedigree of
success dating back to the FT-101 and FT-101 B. More than aquarter million are in use all over
the world! Refinements have been added over the years to update the equipment and we
believe it is the most thoroughly satisfactory and trouble-free transceiver money can buy.
Compare price and features with any "Brand X.. and you'll choose Yaesu!
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V

YAESU ELECTRONICS CORP., 15954 Downev A""., Porvmount. CA 90723 (213) 633-4007
v t VAESU ELECTRONICS CORP., Eastern Serolce Cu.. 613 Redna Ter., Cincinnati. OH 45215
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Fig. 1. Block diagram of the modified Swan. Supply voltages labeled " T" are present only on
transmit. Voltages labeled "R" are present only on receive.

You're

more than 100 low-l evel tran
sistors. T he po wer consumed
by tubes is all wasted in the
form o f heat , and the resu lt
ing temperature rise c reates a
number of problems, such as
frequency drift and co mpo
nent aging. In additio n, tubes
nowadays are expensive and
have a fi nite life expectancy,
whe reas transi stors are im
mortal (theoreticall y, if not
abused ) an d can be had for as
littl e as 3<1 each. With the
advent of the triode JFET
and dual -gate MOSF ET, it is
now easy to replace every
small-si gnal vacuum tube in
your tra nsceiver with on ly
re la ti ve l y m inor circuit
cha nges .

The earl y Swan single
banders were among the fir st
SSB tr ansce iver s on the mar
ket , and, of co urse, used
vacuum tubes throughout,
eve n for low-level audio
stages. In th is SW-175, I did
not go 100% so li d state , but
left tubes in the transmitter
d river and fin al stages. It
would have been possible to
transistor ize these stages, as
well. A transistor final woul d

.have the advantages of no
tuning and potenti ally better
linearit y, but the disadvantage
of req uir ing a well-matched
low-swr load. In addition, rf
power tr ansistors are still not
quite as chea p as equivalent
power tubes, and , as every
ex per imen ter has found out,
transistors are very unforgiv
ing about mistakes. A wro ng
connection or voltage spike
can wipe out an expensive
power tra nsistor in a milli
seco nd, whereas tubes can
take min utes, or even hours,
of abuse wit hout fa il ure.

Probably the easiest way
to t ransistorize yo ur rig is to
proceed one stage at a time,
as this allows you to be su re
the stage yo u replace is wor k
ing perfectl y before yo u go
o n to the next one. Any
single down time wil l be mini
mized, so you will not be
kept of f the air while you are
grad ually making the transi
t ion .

Of course, we must be
somewhat cognizant of the

ing tube req uires at least a
Watt just to light the heater 
enough power to operate

I n th is day and age, tubes
are obsolete , let 's face it.

Even the lowest power receiv-
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The front panel of the modified Swan retains much of its
original appearance. The 5-meter is mounted on an aluminum
plate which covers the large hole left from removal of the
original meter.

••

In this view, the final amplifier and vto cover plates have been
removed. The ALe circuit board can be seen between the
6146 and the 5-meter. The vto range switch, 51, is visible in
the upper left corner of the I/fo box. To the right of the vfo
box is the aqc circuit board.

different signal levels and di f
ferent im pedance levels of
tubes ve rsus transistors. To
replace tubes with F ETs wi ll
usuall y require only minor
circuit modifications, whereas
the im pedance level of bi
polars will demand more radi
cal circuit redesign. But , even
with btpolars, it is no big
hassle. In this tra nsceiver,
both F ETs and bipolars were
used. 14 tubes were replaced
with 31 transistors, but some
of these t ransistors were used
for new features not present
in the origi nal vers ion.

In many cases, you can use
the empty tube sockets as
tie-points for you r transistor
circuits. I did this in the
receiver rf and mixer stages,
the bfo, the firs t i-f stage, and
the audio stages. In other
places, I made up sma ll cir
cuit boards of flat Alsinite.
Th is is a translucent plast ic
fiberglass material sold in
sheet form at most building
supply stores. Alsi nite wi ll
not melt at soldering iron
temperatures, and it has the
furt her advantage of being
translucent, which makes it
possible to see component
locat ions from the reverse
side of the board. Compo
nents are eas ily mounted by
drill ing small holes and pok
ing the leads th rough.

T he Swan 175, 140, and
120 models are almost iden ti
cal slngle-converslon trans
ceivers coveri ng 75, 40, and
20 meters, respectively. I had
litt le interest in 75 meters,
but I did need a low-power
SSB t ransceiver primar ily for
use with a 2 meter trans
verter, The original coverage
of 3.8 to 4.0 MHz was too
low in frequency for two
meter transvertlng, so consid
eration was given to moving
the transceiver frequency up
to either 20, 15, or lOme
ters. Of these three bands, I
enjoyed operating on 15 and
10 much more than 20, but,
o n th is part of the sunspot
cycle, l O is pretty dead. Also,
it would have been hard to
make the Swan vfo cover
more than a smal l part of t he
10 meter band. T his left 15
meters as the best choice. The
original tuning dial covered
o nly 200 kHz, and , since I
wanted full coverage of 15
meters, I added a range
switch to the vfo so that 21.0
to 21.6 MHz cou ld be cov
ered in three 200 kHz seg
ments. This gave mo re than
fu ll coverage of 15 meters
and also made it possib le to
cover 144 to 145.2 MHz by
switch ing between two
crystals in the two meter
transverte r.

Block Diagram

A block diagram of the
modi fied transceiver is shown
in Fig. 1. I wanted many
fea tures not present in the
origi nal Swan, such as age,
S-meter, ALC, and CW capa
bility, which called for a bit
more complexity. Most of the
blocks in Fig. 1, however,
correspond to some stage in
the original t ransceiver, and,
si nce [ replaced most stages
one at a time, t he physical
layout is much the same.

T he origi nal 4-pole crystal
fi lter on 5500 kHz has been
replaced with an Atlas 8-pole
filter on 5520 kHz. These
filters are ava ilable from Atlas
Radio fo r $36.40, includi ng
bfo crystals. I It was not abso
lutely necessary to replace
the origi nal filte r, but the
new filter gives marked ly im
pro ved performance.

1 replaced the 60Q5 fina l
wit h a 6146, mai nly with a
view to ward even tual mobi le
o peration. Fo r mobile, the
60Q5 presents a heater pro b
lem, since there is no 12-volt
version, alt hough there is a
12-volt equivalen t of t he
6146 - the 8032. The 6DQ5
is a much more powerful
tube, ho wever, and it will
deliver 150 Watts CW 
about 3 times as much as the

6146.
Incl uded in Fig. 1 are the

voltages supp lied to each
stage. Voltages suffixed wi th
an (R) or (T) are only present
in rece ive and transmit
modes, respectively. Voltages
without a suffix are present
in both modes . Switching is
accomplished wi th the origi
nal 3-pole double-throw
12-vol t relay.

Vfo
For 15 meter operation,

the vfo frequency must be
moved up from 9.3 to 15.5
MHz. Since the modified vfo
then operates on the low side
of the signal rather than the
high side, the transceiver will
fu nction on upper sideband
with the original bfo crystal.
The 3-position vfo range
switch is mo unted in the up
per right- hand co rner of the
vfo shield box, and the shaft
protrudes through the hole
formerly occupied by the dial
light.

The modi fied vfc circuit,
shown in Fig. 2, uses many of
the original compone nts. All
vfo co mponennts to the right
of Cl in Fig. 2 are mount ed
on a small Alsin ite circuit
board wh ich, in turn, is lo
cated in the space formerly
occupied by the 12AU6 oscil-
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lator tube. The o riginal vfo
coil, L4, was reduced to 7
turns, which gave it an induc
tance of 1.4 ,uH and a mea
sured 0 of 253 at 16 MHz.
The two small range-switch
coils, L1 and L2, are air
wound and are mounted by
their leads on 51. These coils
are adjusted by squeezing or
spreadi ng the turns. When
properly adj usted, this range
swi tc hing method pro vides
exactly 200 kH z coverage on
each range, and dial calibra
tion comes ou t right on the
nose. Vol tage stab ility of the
vfo has proven to be excel 
lent ; a 20% supply-voltage
change moves the vfo fre
quency only 65 Hz.

There is some interaction
between the different vfo ad
ju s tments, but, generally
speaking, the function of L3
is to set the oscillator to
frequency , and the tuning
range is controlled by the two
trimmer capacitors, C2 and
C3. A 5.5 MHz trap, LS and
C4, is used on the vfo output
to prevent any i-f signal from
the transmitter mixer leaking

back into the crystal filter
thro ugh 013.

Receiver

Fig. 2 also shows the re
ceiver front-end circuits. The
rec eived signal is taken
directly off the final tank
circuit through the 3.3 pF
coupling capaci tor, C12 . The
back-to-beck diodes, 01 and
02, limit the amount of rf
transmitter voltage at the re
ceiver input to a few volts.
The transmit signal is further
attenuated by diodes 0 3 and
04, which are biased into
co nduction in th e transmit
mode by th e OA2 regulator
tube current.

A broadban d 21 MH z
bandpass fil ter, made u p of
L6 and L7, is used between
the rf an d mixer stages for
good i·f and image rejection.
Notice that the lower end of
L7 is bypassed to ground
through the tr immer capaci
tor, C5. This capacitor is ad
justed to ser ies resonance
with L7 at the image fre
quency of 10.3 MHz and
effectively shorts out the

image signal. Wi th this tech
nique , rece iver image rejec
tion measures 10 5 d B. Per
haps that's more than will
ever be needed, but signals in
the 10 MHz region become
extremely strong at times,
and it's good to have ample
reject ion.

The output of the mixer
goes to Tl , the original first
i-f transformer, and to the
crystal filter thro ugh the ca
pacitive divider, C6 and C7.
Diode 0 5 acts as a switch to
disco nnect the mixer from Tl
when in the t ransmit mode.
Tne other windin g on Tl ,
which originally went to the
7360 balanced modulator,
now forms the collector
tuned circuit for Q5 and cou
ples in the transmitter DSB
signal from the balanced
modulator.

Referr ing now to Fig. 3,
th e i-f sign al proceeds
through the crystal filter,
FL " the first i-f stage, consis
ting of the emitter-coupled
pair, Q7 and Q8, and on to
the 40673 second i-f stage . A
dual -gate MOSFET was used

for the seco nd i·f because
st rong signal-handling capac
ity is impor tant at th is point.
Output fro m the 40673 is
coupled to the product detec
tor through T3 , which is the
original T3 modified by wind
ing a 6-turn link on the by
passed end of the roil form.

The product detector is an
adaptation of one first de
scribed in 1965 ; this circuit is
also no w being used in the
Drake R48 receiver." Audio
from the product detector
drives the first audio stage,
Ql0, as wel l as th e agc ampli
fier, Q18 and Q19 . The origi 
nal Swan did not have an
audio gain cont rol, but, since
I consi der separate audio and
rf gai n controls essential in
any receiver with an Scmeter,
I added an extra gain co ntrol
for this purpose and mounted
it in the hole formerly occu
pied b y the receive-transmit
toggle switch. This switch
seems pretty much redun
dant, since the microphone
push-to-talk switch does the
same job.

The audio output stage is
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unusual in that it is powered
by +270 volts. This stage was
origina ll y a 6V6 and was the
first tu be to be repl aced with
transistors. Normal ly, transis
tor audio output woul d be
class B and would be powered
from the 12-vo11 supply.
However, a class A output
stage, although not quite as
efficient, has the advantage of
being a constant load on the
power supply. It also mini
mizes the 12-volt power re
qu irement s. The max imum
12-volt drain for the ent ire
transce iver is onl y 37 mA.
The 2N3439s are rated at 350
vo! t s co l1ec t o r- to -e mitter
breakd own, so two are used
in series. Th is also helps re
duce the collector dissipation,
although it is still necessary
to heat sink th ese two transis
tors. The original o utput
transformer, T4 , provides a
good match to an &-Ohm
speaker.

Age and S-Meter

I wanted a good fast-

attack/slow-decay age system,
and th e ci rcuit shown in Fig.
3 has worked well. Transis
tors Q18 and Q19 form a
conventional audio amplifier
and drive the age rectifier,
010 and 0 11, through trans
former T7. Transformer cou
piing may not be absolutel y
necessary at thi s point, but it
does facil itate full -wave recti
fica t ion, wh ich helps to mini
mize the rise t ime. The trans
for mer , a UTC Ou ncer, is
surplus; origina lly it was a
400 Hz, 115 V to 11 5 V c-t
de vice, but anything with ap
proximately the right tu rns
ratio and sufficie nt primary
inductance can be used for
T7. The age decay t ime is
determined by th e time co n
slant of C8 and C9 (2 liF
total) d ischarging th ro ugh R1
and R2. This fixed-time co n
stant of two seconds is about
right for me, but it could be
made variable by switching
different resistance values
from the age line to ground.

Transistors Q20 and Q21

are used to drive th e S-meter.
The original cathode cu rrent
meter could no t be used for
an 5-meter since it was 3DO
mA full scale ; it was replaced
with a Micronta (Radio
Shack ) 0-1 mA S-rneter. The
S-meter also dou bles as the
final amplifier cathode meter
and circuit values are chosen
so that its 0 to 10 scale
corresponds to 0 to 1DO
Watts input.

Notice that full age voltage
is ap plied only to the rf stage,
0 22; the mixer and seco nd i-f
stage receive half volt age [age
#2). Agc perfor mance is
plotted in F ig. 4. For signa ls
stronger t han 1.2 microvo lts,
a 100 dB range of input signal
causes less th an a 10 dB
change in audio ou tput.

Switch 56 serves as an
mg c-agc switch . In the
manual-gain position, the me
ter sti ll reads the o utp ut of
the age detector, bu t, since
age is not funct ioning, the
S-meter reading will be ap-

proxi mately proport ional to
signal strength, rather than a
logarith mic respon se. This is a
handy feature for precise
peak ing of anten nas, VHF
con verters, rece ive r align
ment, etc.

Speech Am plifier and Bal
anced Modulator

According to the ARRL
Handbook, 12 dB of audio
speech dipping will give a 3
dB improvement in S5B
signal-to-noise ratio. That 's a
very cheap and simple way to
double your talk power, al
tho ugh admitte dly not as ef
fect ive as speech processing.

Fig. 5 shows th e speech
amplifier and balanced rnod u
lator circuits. The speec h am
p lif ier, 01 and 02, is de
signed to accommodate either
high-impedance dynami c or
ceramic microphones. Low
audio frequenc ies are attenu
ated by the small values of
capaci tors Cl0 and Cll , and
audio clipping is acco m
plished by the back-to-bark
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Front and rear views of the 50 k Hz crystal calibrator demonstrate the construction techniques
used for a typical circuit board. The t-enaped piece of sheet metal on the lower edge secures
the board to the chassis and also serves as ground connection.

diodes, 01 5 and 01 6. There
is no gain control ahead of
the cl ipper; clipping level is
controlled by the distance be
tween the operato r and the
microphone.

Several balanced modu
lator circuits were tried, but
the simplest turned out to be
the best. The bfo supplies
push-pull drive to both the
balanced modulator and the
product detector from T6.
The fi rst version of this bal-

anced modulator used 1N270
germanium diodes, but there
was trouble wi th temperature
drift of the carrier balance
until they were replaced with
sil icon diodes. If you use the
Atl as filter, you can replace
the 1k pot, R3, with a pair of
matched 500-0 hm resistors
and stil l get more than
enough carrier rejection with
the front-pan e l carrier
balance control. This control,
incidentall y, could well be

removed from the front
panel, si nce it rarely needs
adjustment.

The grounded-base stage,
Q5, is needed more as an
isolating switch than as an
am plifier. In t he receive
mode, any bfo signal le aking
through the balanced modu
lator would otherwise be am
plified by the i-f stages and
would unbalance t he product
detector. Switchi ng is accom
plished by removi ng the su p-

ply voltage from Q5 duri ng
recei ve.

The 5.5 MHz OSB signal is
"applied to the SSB filter
through T1, the original fi rst
i-f transformer, connected as
shown in Fi g. 2 and Fig. 5.
The OSB signa l level can be
adjusted by detuning Q5's
collector tuned ci rcui t in T1.
The SSB signal from the fil ter
is amplified by the first i-f
stage, Q7 and Q8, and applied
to the transmitter mixer
through C15.

Balanced Mixer. Driver, and
Final

For the transmitter up
conversion, I wanted to use a
bala nced-type mixer in order
to reject the 16 MHz vfo
signal. I first tr ied a commer
cial ri ng-modulator type of
double-balanced mi xer, but I
found that it requi red quite a
bit of vfo drive (+7 dBm) and
also suffered from too much
conversion loss. The weak
output requi red an additional
amplifier stage to drive the
12BY7, and three stages
straight through at 21 MHz
can give you some sticky
feedback problems.

Th e two-transistor bal
anced mixer shown in Fig. 6
has ample gain and does a
good job of rejecting the vfo
signal; the worst spurious out
put is the vfo second har
monic, on 31 MHz. This
could have been trapped out,
but I preferred to use a two
pole fil ter between the bal
anced mixer and 12BY7
driver, and thereby com
pletely clean up all spurious
mixer products. The original
butterfly exciter-tune capaci
tor was replaced with a
3-gang 5 to 20 pF variable
from an old FM radio. This
capacitor, C17, tunes the
two-pole filter and also the
12BY7 plate circuit.

The tuned circuit consist
ing of L1 0 and C16 resonates
to 5.5 MHz, and, because of
its low L to C ratio, provi des
a low-i mpedance bypass for
the base of Q25 at the vfo
freq uency. Poten tiometer R6
is normally adjusted to equal
ize the de emitter cu rrents, as
measured with a VTVM



Fig. 5. Speech amplifier and balanced modulator.

•

vo ltages of th e two zener
d iodes associated with 024
wil l have to be ind ividually
selected. Th e values given in
Fig. 6 worked with my par
t icul ar FET and can be taken
as starting points, but the ldss
for the lN3819 varies over a
ten-to-one range. This advice
also ap plies to th e drain resis
tor of 0 1.

CW and Switching

I wanted full CW capa
bility with side tone moni tor
ing, and Fig. 7 shows how
this was accomplished. For
CW operation , it's necessary
to shift the bfo freq uency up
into the crystal-fil ter pass
ban d in order to get enough
carrier through the f ilter for
full d rive. The frequency is
shifted only in the transmi t
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The charge o n C20 is retained
after t he voice peak, because
0 21 is then reverse biased ,
and C20 gradually discharges
through R8 and allows t he i-f
gain to slowly buil d back up.
The action is very si milar to
fa st-a ttack /slow-decav age.
The LED in th e source lead
of 024 is mounted o n the
fro nt panel just below the
Smeter: this LEO will flas h a
warning if a voice peak causes
any grid current to fl ow. The
ALC range is about 15 dB. It
co ul d h ave been made
greater, but, if the mike gain
is adjusted so that a flash
occurs on only occasional
peaks, flat- top ping will be
adeq uately prevented.

Because of the very wide
range of ldss for JFETs of
any given type, the zener

,, ~

w~J=}
-""OPERATE n ,

" M~~
"00

'" '" ."
TU" E

."
.coc ~ "CA RRIER '" 0"

BALA~CE "' •
" " ' "" -------

.~ J, ,
" .~... 810 * no * ", ",

"
,

""
,

* ..ATC ~ED .... .._-_.

11 ,j, '"
':"'fO'

." no

~m
TO s~o

;k ~l4

'" m .~
J: 4 0 .._

1'°0
,, -

oa en asv

) C'O '.' "
" ",. " " r r '"

~J, '"
,,,

" " 'OOK "00
"00 o 10,._

" ,J,

~ -rev '.' ,"00
"IKE

ALe
Autom atic level control is

derived from the 6146 grid
c urre nt. When th e 6146
heater is switched off, grid
curren t is simulated by diodes
01 9 and 020. In either case,
a voice pea k will ca use grid
current (or diode cu rrent) to
flow into t he base of 0 23,
wh ich will cut off collector
current and allow C20 to
c ha rge th rough R7 and
0 21. This results in a positive
gate voltage on 024, which
wi ll r e du ce it s drain
voltage and lower the forward
bias on the f irst i-f amplifier ,
0 7, thus reducing i-f gain.

Screen-grid neutralizat ion
is used on the 6146, as this is
a bit si mpler than the origi nal
b r id ge -t y pe neutralization
and works fine in a single
bander. The original plate
tu ning and load ing capacitors
are used in the final amplifier
plate circu it, but the parasitic
suppressor, plate current rf
choke, and ta nk coil have
been changed. Notice that the
high-voltage lead to the 6146
plate is dou ble fi ltered inside
the final ampl ifier com part
ment; this was nece ssary to
prevent rf feedbac k to earl ier
stages.

across th e matched resi stors,
R4 and R5. If you are a
perfect ionist, you can adjust
it fo r min imum vfo feed
through to th e drive r, but it
will do nothing for the sec
ond harmonic on 31 MHz. I
used a toroid fo r T5, but you
could probab ly get by with
an ordinary solenoid-type
transformer, at this point.

The driver requi res neu
t ralization, whic h is accom
plished through C18, and, be
cause of the 12BY7's high
tra nsco nducta nce, neu tral 
izat ion is a bit crit ical. Prop
erly neutralized, it will be
possible to tu ne C17 th rough
o ut its range without any sign
of instabi lity .

A li nk on L13 con nects to
a phono jac k on the rear
apron of th e chassis to p ro
vi de exci ter output for VHF
transverters. Driver ou t put is
about a quarter Watt, and the
vfo signal at this point mea
sured 62 d B below peak o ut
put. The vfo second harmon ic
on 31 MH z measured 55 dB
down. When the rig is used
with a transverter, the 6146
heater is swi tched off by a
toggle switch (S5) which is
also located on the rear
apron.

Cathode bias was chosen
for the f inal to elimi nate the
need fo r an addit ional su pply
voltage and also to simplify
the ALC circuit. Cathode
voltage is hel d to a fixed
value by t he transistor regula
tor, 0 27. Base voltage on
0 27 is adjusted with the or ig
inal 5k bias-adjustment pot,
R9, and is regulated by an
NE-17 neon bulb, although a
60-volt t-watt zener diod e
would work just as well.

The 7.3-volt zener in series
wit h t he em itter of 0 27 re
duces the collector-to-emitter
voltage and heat dissipation
of th is transistor. Collector
dissipation is further red uced
by R10, and this resisto r also
provi des a sampl ing voltage
for driving the cathode
current/S-meter through R11 .
Because of th e S-meter's lo w
resistance of 100 Ohms, the
cathode cu rrent circu it do es
not interfere wi th the S-meter
function, nor vice versa.
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3 % tUl'nS # 22 e. 118" i.d ., 0.2" long, air wound
0.32 uH, 5 turns # 24 vinyl insulated. close woond on
'h" diameter slug-tuned form
1.4 uH, 7 turns o f 1" miniduetor

Diodes and transistors

01,02.03,04.05.010.011
07.08,09
0 13.014,021
04.06,07. oa, 0 10 , 0 15, 0 16
0 18,019,021,028.029,030
a5
09.013.022
01 1,012.

al'
020
015, 016. 017 , 018 , 019. 020. 022
a21
D23
a,
02,03,06,023.030
05,025,026
a17
a27
a2'
a31

Coil dlIta

Ll , L2
L3

L'

IN914
IN270
I N458

2N2222
2N3565
4 0673
2 N3439s with heat sinkS
2N4220
2N3B19
lN914
lN458
any rectifier diode
2N3370
2N2222
2N3S6S
2N306, or equivalent
ECG 129 wit h heat sink
2N3819
2 N2 102. or eq uivalen t

L5. L14

LO

L7

L8

L9

TO

Ll O

Ll l ·L12

Ll3

L1 '

Ll 5

Ll0
L17
T5

22
23

5 uH. 40 turns #32 e. close
wound on %" d iameter form
30 turns #36 s.c.e. CI05e wound on "''' diameter slug
t uned f orm, 1 turn li nk #24 vinyl insulated
48 t urns #36 s.c,e. (:10$8 wound on %" diameter slug
tuned f orm , 1 t urn lin k #24 vinyl insu lated
30 turns # 30 e . close wound on %" d iameter slug-t uned
f orm
2.6 H, 28 turns #30 e. close wound on Yo" diameter
slug-tuned form
Am ido n T·50- 2 toroidal core. 36-1uro primary. 16-turo
center-tapped secondary #32 e.
16 turns # 30 e. close wound on %" diameter 5lug-tuned
f~m

14 turns #28 e. close wound on "''' diameter slug-tuned
form, l turn link #24 vinyl insulated
10 turns #28 e. close wound on "''' diameter slug-tuned
form, 1 turn lin k #24 vinyl insulated
40 turns #32 e. close wound on Yo" d iameter
slug-tuned form
13 turns #30 e. close wo und on Yo" d iamete r stug-t uned
f orm
70 turns #34 s.e.e. erose wound o n %" diam eter form
9 turns #12 bare, air wound, 1" i.d .• 1'h" lo ng
Amidon T·37-10 toroidal core. 7-turn primary.4·nun
secondar:v
6 turns ~30e. on l2Q.Ohm half Watt resistor
3 turns # 18 on 220-0hm 2-Watt resistor

mode, by 06, which is used
as a switch. When S4 D is
turned to the CW position,
the 12-voh supply is removed
from the speech amplifier and
appli ed to the base of Q6
through R13 . Both Q6 and
D9 are then biased into con-

duction, and this effectively
bypasses the left end of L9 to
ground. The result is an in
crease in bfo frequency of
about 500 Hz, which pu ts it
wel l within the filter pass
band. In the receive mode,
there is no shif t, so your CW

signal will always be zero-beat
wi th the station you are
worki ng, provided you tune
for a 500 Hz beat note.

The same switch sectio n,
54D, turns on the side to ne
oscillator, Q17. Output from
this twin-T audio oscillator is

ap plled to the base of 0 12
thro ugh capac itors C21 and
C22. Cathode keying of the
12BY7 driver provides a posi
tive key-up voltage for the
base of 0 30, which makes it
conduct and thereby shunt
the sidetone output to

...
'00

i i........,.
'.'

'"

",

'"

•",

,-,-'1'

TO L~

,~

'.." u,.

..
••,,,

'"••
~lIOO • • >0

......
t·
~,-----l

"

".,.
ro ~• •

",
1-10

1
21 0

.__ - . _.._---.._..__..-_..__._.._ ~

..._._._..._._~

'"

"

"',~

"

0"

- "
"".

'.'

1

" >--;:;F==,l-"- r==J,,'

"u .. ~ , u

v"'C ~{O t-"'"~'-,-''''--t

Fig. 6. Transmitting mixer, driver, and final.

56



'----- ------_ • •h

'----- - - ---_ · : ro w

".'"

,"

..
". ~ ~'j :---:..n s

( ) 128 Y? ~ ~

H ,.+'00'"
'00 ~ . 210 "

". ..
" ".~." '.'" ."

<-
00' £"0'0 '" 210_ s£c C!...<.G£ I ~ 00' 10 _ ;!!.>70.

.,:. G3.2.,L
..."....( .210.®

j • 'o~ " "" "'00eee •

". sse " '" I 4r~.

TOO
"" 00'..... .. "'J, ".•,

" / ."• "" " ." ).."! ,
53 iOI'EAUE

TO C£ ••>tA U lUCE 0> 19, noo f-- ...,
• "'00 " .~ ..
T "~E -J.

)011
"'f """ ' " E .. _ TO sPHCMu.PL' ~ 'E A

7,
on ~ .,

, ." "." " 2. <!>
. .. . " ~.EGUl. £TEO - , ee ~ -• , I '2ro.<D

00' ~

ro. AEOUL£TEO 'I ee

'2roV@>

"
I

" 2V<!> ~

Z. AEGUL£TEO

"

Fig. 7. Relay switching, keying, and SSB-eW switching.

•

"
.,

..

This under-ehassis shot shows the 3-gang exciter-tune capacitor, e17. Above it can be seen the
transmitter balanced mixer circuit board with Q25 and 026. The trimpot on the right side of
the board is R6.

ground. With the key down,
Q30 is turned off, and the
aud io tone can reach the base
of Q1 2.

The receiver audio gain
control has little effec t on
stdetone vol ume unless it is
tu rned all the way down . A
sep ara te volume control
could have been added, but
the level is about right for my
ear, as is. Forward bias fo r
the base of Q12 is provid ed in
the CW transmit mode by
54C.

A third section of the
SSB-CW switch, 548 , is used
to sho rt out the key jack in
the sse position and to se
verely unbalance the bal anced
modulato r in the CW posi
tion . The fourth section of
this switch, S4A, is shown in
Fig. 6; th is section switches
out the ALC so the final can
run class C for CWo The
ssa-ew switch is mounted in
the hole formerly occupied
by the front-panel on-off tog
gle switch, which, I thin k, is
more appropriate ly located
on the ex ternal power supply.

Switch 53 is the original
tune-operate swi tch; in the
tune posit ion, this switch ac
tuates the changeover relay,
K1, and unba lances the bal
anced modu lator, as in the
CW mode . With the origi nal
crystal filter, this switch
worked fine for tune-up , but
the Atlas filter has such steep
skirts that very little carrier
gets through, even with the
bal anced modu lato r com
pl etel y unbal anced . This
could be remedied by adding
some addi tional diode swi tch
ing to shift the bfo upwards,
as in the CW mode, but I
haven 't bothered to do so.

Fig. 7 also shows the relay
swi tching. Because there are
large bypass and filter capaci
tors on both si des of the relay
contacts, resisto rs are placed
in series wi th the contacts to
li mit peak currents. When one
capacitor is discharged di
rectly into another, peak cur
rent is theoret icall y infini te.
In practice, it is not infini te,
of course, but it can be large
enough to erode the relay
contacts.

Transistor Q31 is used to
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C ONT ESTS

quickly di scharge capacitors
C23 and C24 (Fig. 5) when
the relay returns to the re
ceive position. Otherwise, the
speech ampl if ier remains acti
vated for a brief period af t er
changeover and causes a mo
mentary "squeak" to occur.

Power Supply

One advantage of replacing
tubes with transistors is that
power supply wattage re
quirements are substant ially
reduced. Mo st of the power
can go into the fin al ampli-

from page 15

change counties or bands.
Repeat contacts between
mobi le statfons are permitted
provided they are on a different
band or In a different county.
EXCHANGE:

Signal report, county, and
state (count ry for OX). Mixed
mode contacts are permitted
provided that one stat ion is on
SSB. (Mobiles , please keep an
ear for CW county hunters call·
ing!)
FREQUENCIES:

392 0·3940 , 7220 -7240,
14275-14295, 21 375·21395,
28575-28595. Look for mobiles
on 15 m ete rs on even
numbered hours.

Please note: Again , this year
there wil l be a " mobil e
window" of 10 kHz on the
fol lowing frequencies: 3925·35,
7225-35, 14280-90. Mobiles will
be in this 10 kHz segment and
fixed stations are asked to
refrain from calling " CO Con
test" in this segment. After
working mobile stat ions in the
" window," fixed stat ions are
requested to tune and work
other mobile stations or OSY to
the outer edges of the sug
gested frequencies to cal l CO
or work other fixed stations in
the contest. This will allow the
mobile running lower power a
chance to be heard and worked
in the contest .
SCORING:

Contact with a fixed/por
table US or Canadian station
= 1 point. Contact with OX sta
tions (including KL7 & KH6) =
5 points. Contact with mobile
st a t i on s = 10 p o ints .
MUltiplier is total number of US
counlles plus Canadian sta
tions worked; take credit for a
county only the tat time it Is
worked. A Canadian station
counts each time Itle worked.
Final score is total number of
QSO points t imes total number
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fier, where it belongs, rather
than into the plates and
heaters of intermediate
stages.

Since this final amplifier
uses cathode bias, the plate
and screen supply voltages
should be about 50 volts
higher than what t hey woul d
be with grid bi as. T he final
pl ate needs about 800 V at
100 mA peak, which can be
handled by an old TV trans
f ormer and sol id state bridge
rectifier. Maximum drain on
the 27().volt supply is 40 mA;

of different coun ties and VE
stations worked.
ENTRIES:

Logs should show date/tlme
in GMT, station worked, report
excnenceo. coun ty , state ,
band, claimed points (1, 5, or
10), and each new multipl ier
numbered. Official log sheets
and summary sheets are free
for a #10 SASE or SAE and ap
propriate IRCs from John
Ferguson WOOWS, 3820
Stonewall Ct ., Independence
MO 64055. Submit all entries to
the same address no later than
June 1 to be eligible for
awards; OX should use air mall.
AWARDS:

Plaques to highest scoring
fi xed US or VE, OX, mobile, and
2nd mobile certif icates to top
10 fixed and mobile stations in
US and VE and to the highest
scoring OX in each country.
Only single operator stations
are eligible for these awards ,
but muttt-op certificates may
be issued if merited. A station
may enter as both fixed and
mobi le, but separate scores
are required.

Note: If you should need any
counties on the MD·DEL pen
insula or in the Southern NJ
area, look for us mobi le during
the contest. 11 everything goes
according to plan, we wi ll be
operating on all bands 80-15
meters for the entire weekend,
covering as much territory as
possible during the contest.

HOllDAY·iN·DIXiE
FESTIVAL a so PARTY

Starts: 1800,GMT April 21
Ends: 2400 GMT April 30

Sponsored by the Amateur
Radio Club of Shreveport LA
(ARCOS). Contact a station
within 75 miles of Shre...eport,
exchange contest informat ion,
and send an SASE to: Holiday
in-Dixie QSO Party , PO Box
1485, Shreveport LA 71104. For

i n my case, this is regulat ed
by a 6Sj7j6L6 comb ination.

The maximum current
drain on the l2-volt supply is
also on ly about 40 mA, and
regulation can be handled by
a small TO-S trans istor. A
separate, unregulated 12- to
1Bvolt input for t he change
over relay was provided in
order to minimize the drain
on the regulated l2-volt sup
ply. This voltage can be taken
off the 12·vol t suppl y at a
point between the rectifier
and the regulator .

extra points, contact ARCOS
members and get their Hol iday
in-Dixie certificate number in
addition to the contest infor
mation. To kick off the te-oav
festival , ARCOS members will
be on the air as a group from
1800 GMT April 22 unti l 2400
GMT April 23 continually, but
contacts can be made anytime
during the festival.

The Holiday-in-Dixie Festi ...al
was begun in 1948 to com
memorate the signing of the
Louisiana Purchase and now
in cludes parades, Queen 's
Pageant, and ...artous activities
for all ages. Estimated atten
dance is 350,000, and this is
the first year that ham radio ac
tlvities will be included as a
new e...ent , so cert if icates
should be very desirable .

Suggested frequencies are:
Phone-3935, 3975, 7125,
14280, 21380, 28575;
CW-3555, 3710, 7055, 7110,
14055, 21130 , 28130;
VHF -50 .110± on SSB ,
52.525 ± FM s implex ,
145.100 ± SSB, 145015 FM
simplex.

Local coordination and con
tacts possible on 146.07/67 and
146.16/76, as these wi ll be used
to demonstrate 2 meter ham
radio to test!...al ...rsttors .

Stations may be worked
once per band per mode. Local
stations may work each other.
Stations send RSm, power,
and ARRL section or country.
Ask for a Houoav-tn-Dtx!e
number from ARCOS mem
bers. Score 1 point for 1 con
tact, 2 points for 5 contacts, 3
points for 10 contacts, 4 points
for 15 contacts or 10 ARCOS
contacts .

BERMUDA AMATEUR
RADIO CONTEST

Starts: 0001 GMT Apri l 22
Ends: 2400 GMT April 23

Sponsored by the Radio
Society of Bermuda. Operate
no more than 36 hours of the
48-hour contest period. Off
periods to be clearly logged
and each period to be of not
less than 3 consecutive hours.

The other supply require
ments are 6.3 V ac at 2 Amps
for the heaters and dial light
and -7 volts at 0.2 mA for the
rf gain and carrier balance
controls. The latter voltage
can be easily obtained by
rectifying and filtering the
63 V ac heater supply and
regulating with a 7-volt zener

diode. -

Referenc::es
1. Atlas Radio, rnc.. 417 Via Del
Monte, Oceanside CA 92054.
2. " The Tubeless Product Detec
tor," CO , March, 1965.

All stations shall be single
operator only and must be
operated from their own
private residence or property.
Each station may be worked
only once per band regardless
of mode. Use all bands BO to 10
meters, but no crossband or
cross mode contacts per
mitted.
EXCHANGES:

All stat ions exchange RS(Tj
and fOllowing: UK-county,
US-state, VE-pro... ince, Ber
muda-parish.

US and VE stat ions must ex
change reports with UK and
Bermuda stations on ly. UK sta
tlons must exchange reports
with US, VE, and Bermuda
only.
SCORING:

Each QSO _ 5 points.
Multiplier for all stations out
side Bermuda is the total
number of VP9s worked on
each band . The same VP9 can
be worked on all bands. For
Bermuda stations, it is the
total number of states, pro...•
inces, and count ies worked on
each band.
AWARDS:

Top scorer in each state,
province, and county shall
receive a certificate. Trophy to
top scorer in VE, US, and UK.
Round trip air transportation
plus accommodation will be
provided to overseas winners
to enable them to receive their
awards.
ENTRIES

All dates and times in GMT.
All contestants to check for
duplicates and to compute
their own scores. Sign a state
ment that all rules and reauta
tions ha...e been observed.
Each page must be clearly
marked with call , name, and
address, and must be recerved
by the contest commillee
before June 30. Send entries
to: PO Box 275, Hamil ton 5,
Bermuda.

Note: Please submit a log if
you operate in the contest.
This is the only indication of

Continued on page 133





Stir ling M. O/berg WISNN/WRIAJE
19 Loretta Road
Waltham MA

The Challenge

not direct the beam at other
persons. Allow common sense
to o revott whIle experi
menting with microwaves.
The New Yorker Magazine
published an article ("The
Roving Reporter - Micro
waves," Dec. 13 and 20,
1976) concerning th e
research into the possible
e ffects o f m icrowave radia
tion. Read it. - Ed.

- use it or lose it to Smokey

Photo A. The tuning screws and modulator diode are shown in a different position from that
described in the text. These components may be located in either position, but the detector
diode must be fed as shown to allow access to the tuning screws.

Of 10.5 GHz T he smo key detector!
was presented to drivers

for, among other things, the
safety value it presented. It
was intended to provide a
radar warn ing and therefore
slow the driver down to a safe
speed.

There are many possible
opt ions for modifications of
this device for the smokey
constructor who uses his
imagination. I have received a
lot of letters asking how to
incorporate them.

One very fine idea came
fro m Wayne W2NSD. He sug
gested that the smo key de
tector have an oscillator
which would operate on X·
band inco rporated into the
design. This addition, with
suitab le circuitry, would
make it a t ransceiver. It wi ll
also do many more th ings
that can provide some amus
ing effects. This single addi
tion was the subject of many
requests for a how-to-do-it
circuit.

The addition will make the
unit into a t ransceiver and
Dopp ler radar. In fact, the
addition of the oscil lator will
make it exactly li ke the rf
head of surveill ance radars
used in traffi c contro l.

Other letters indicated an
interest in a variable-fre
quency modulator oscillato r
giving a range of 300 to 2000
Hz. I even had one request
fo r the add ition of the
Trekkie circuit, so the Star
fl eet of the UFPCC coul d be
contacted .

Let's get o n with the cir
cuit add itions by examining
the electron ics fi rst. You will
see that the primary circuit,
consisting of the smok ey de-

strange physical effects. Re
search in th is area is con
tinuing, so, for the present
t ime, ploy it safe. Under NO
circumstances look into the
horn of an operating micro
wave transmitter. Heating of
the inner eye may occur,
causing sIght impairment. Do

n3, Holiday, 1976). Please
bear in mind that experi
menting with UHF and
microwave devices requires
restraints not required at
lo wer frequencies. There is
considerable evidence that
microwave radiation, even at
very low levels, can have

The reader interest in this
series of microwave-oriented
projects has been trem en
dous. Stirling indicated in a
letter to 73 that he has been
flooded with requests for
additional information re
lating to th e original
"Smokey Detector" article

60



,
COVElO. SOfT
SOLOl"

DR'l L 0" OPPOS,TE
SIDE TO 00 OF 3/0"
COPPE ll ".TER"'Pi' (I !iIlil

1 ~ .. J / U" 001 ''',$
SIDE TO ,,,. 0' .

•CA VI TY

,.

til. '

,~.

• •

Oll'LL "~D TA P
fOR . -.0 T ~OS

",, ' "..
S>tOULOlII
WU ..[II

\.

8R ASS " ,PE 31J 2 .0 FOR
OlOUl SOC I<ET . OP[ ~ HOLE
IN .. I VE 6 UIOE. OP( N ' OR
TlGRT .,t. ()O SAIOE ' '' ' ''0
fOOl O{lEC TOII O'OllE

;::::h;;;:",,~, -J~)f--::~¢?'::4---.!
D,OOE

"4 '0 t OPH I!
" UEII PIPE

IV.. O••.OO j---j---oU'

i"-- - - - •.- --- - ..,-- . .....-oJ

• ".t ...

Fig. 1. The mixer modulator. Materials: 4- 7/16" diameter funnel; W' x l " copper wavequtde - RG·52/U.

Photo B. Gunn effect oscillator assembly parts. Not shown is the cover iris to the waveguide
flange.

lector pream plifier, is still in
corporated. The amplifier is
roughly the same circuit, ex
cept that it consists of inte
grated circuits, occupying a
much smaller space.

Also, this un it is more
easily adapted to serve as part
of the transceiver modu lator.
The microphone incorporated
is a standard CB mike which
has a switch that is push
button operated to do the
many functions required in a
CB transceiver. Th is switch
blends nicely into the trans
ceiver, and, best of all, it 's
. .
Inexpensive.

Now examine the function
switch, 53. You can see that
it serves to shift the uni t from
duty as a transceiver to per
formance as a Doppler radar
or smokey alarm. Note that,
when in the alarm position, a
variable oscillator at audio
rates should meet the requ ire
ments o f the variable-Ire
qu encv modulator enthu
siasts. Note also that the con
trol switch for this circuit, a
3-posi tion switc h, allows it to
modulate the diode with a
" bee haw" freq uency reo
sp o u se, a wailing sou nd
familiar to all of us, and, of
course, most importantly, a
variable-frequency oscillator
at the audio rate of 300 to
3925 Hz.

This osc illator may be cali
brated in its frequency range,
but, for better reference, the
dial can be directly marked in
miles per hour by dividing the
frequency outpu t of the oscil
la tor by th e one mph Doppler

frequencv.? 31.4 Hz. The
variable-frequency oscillator
pot dial will then be cali
brated from 9.5 to 125 mph.

In the Do pp ler radar func
t ion posit ion, the Doppler
sounds of ve hicles moving
toward or away from the
antenna wil l be easily reco g
nized as a beat that rises in
frequency when a vehicle
approaches and drops in fre
quency when the vehicle
recedes.

Many other sounds, such
as aircraft and large ships, can
also be detected. A helicopter
can be heard quite a while
before it ca n be seen. Th is
technique is used as an
intrud er alarm in many bur
glar warning sys tems.

In the 5tarfleet warning
position, Trekkies2 will, of
course, be able to carry on
the ir communications with
one a no t her sim ply by
turning the switc h to that
positio n and pressing the
mike button , which momen
tarily sends the ID signal.

In the transceive position,
speech modu lation is applied
to the Gunn effect diode
oscillator. The level of modu
lation is controlled by the
aud io amplifier volume con
trol. The speaker is disabled
so that no feedback will exist.
Note also that an audio jack
is incorporated so tha t the
signals fo r any fun ction can
be directed into the car stereo
or two meter audio system.

When this o ption is used, the
speaker sw itch , 54, must be
turned off.

Note that a voltage regu
lator is shown for the Gunn
oscillator. This is a three
termi nal regulator and should
not be left out in favor of
some lesser regu lator system.
Failure of th e diode will
surely bring fo rth new ex
pletives, since the diode costs
approximatel y $2 5. A second
protective ci rcuit is made up
of a low-voltage, high-current
diode connected after the
fuse. If primary voltage rever
sal occurs, this diode will
blow the fuse before most of
t he se micon duc tors are
ruine d.

A tune-up aid, consisting

•
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Fig. 2. Gunn diode oscillator for 10 GHz.

threaded end so th at it is
fl ush with the large-threaded
end. Lap this cut smooth,
carefully dri ll ou t the eyelet
in the insul ated end, and
open the eyelet mounting to
1j4-inch diameter or to clear
the detecto r d iode. Carefully
solder this piece on the wall
of the waveguide designated
for th e detector diode. Make
a dummy diode or use a
burned ou t diode to al ign th is
holder square.

Now mount the co pper
pipe in the hole on the wi de
wall of the guide as shown in
Fig. 1(a). Pl ace th e screws
and jam nuts as shown in the
drawings. Clean all solder flux
from th e assembly wit h hot
water, wash them with alco
hol, and dry them thor
oughly.

Check all of the assembly
to see that all parts are se
curely soldered and square
with the waveguide wall s.
Slide the horn throat over the
o u ts ide of th e coppe r
pipe now mounted o n th e
wavegu ide asse mbly. It
should loo k something like
Photo A. Not shown is a hose
clam p which holds the horn
in place secure ly.

If you wish to build your
own Gunn diode oscillator,
the details are shown fo r this
construction. It is as simple as
most of the previously de
scribe d plumbi ng. A Gunn
d iod e , Am pe rex-ty pe
CXY-l1·C, obtai nable from
No rth American Ph illips,
whic h costs in the vicinity of
$25, is used in this assem bl y
and is relat ively low in power,
but is sufficient for th e job.
The assem bled Gunn oscil
lator is also shown mounted
on the plum bing. Photo B
shows th e componen ts re
quired. With the assembly
co nstruction drawi ng and the
photo, you should have no
trouble constructi ng this .

If you wish to buy the
Gunn osc illato r assembly, it is
availab le from Microwave As
sociates or General El ectric.
The units used for this pur
pose are usually available for
police or intruder alarms and
vary in price depen ding upon
power output. If a co mmer-
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screw. Complete drill ing all
holes as shown in Fig. 1(a) on
the cop per pipe. Complete
tapping all holes on the pipe.
Lay this piece aside for the
moment.

Meas u re off th e two
openings shown for the wave
gu ide cavities on the lh-inch
wall of the waveguide section
you just drill ed . Carefully and
squarely saw through the
walls so that th e saw cuts just
break through the sidewall
metal. Then file the edges
between these cuts until the
flats fall away. Level these
cuts off so that the thickness
of the sidewall is exposed.
Next, cut two small pieces of
waveguide, as shown, for the
sidewall cavities. Cut these
square, and deburr them.
Cl ean all surfaces with " Bri te
Dip" or soldering acid. Now
assemble the si dewall cavit ies,
as shown, and hold them in
place wi th a C-c1am p. Be sure
to place the lh x l-inch covers
under th e Oclam p, and soft
solder all pa rts in place. Next,
place a flange (cho ke-ty pe
UG-404/ U) on the waveguide
end shown in Fig. 1(a). Be
sure it is square with the
vertical wall. Then solder it in
place. Pu t a Yl x 1-I nch cover
plate on the opposite end,
and solder it into place.

Mo d if y a n Amphenol
#75-3 microphone connector
by sawing off the small-
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meter of th e 3/4" l.d. copper
water pipe section used as the
diode modulator and circular
waveg u ide to rectangular
guide adapter shown in Fig.
1(a), the mixer modulator.

To co nstruct the mixer
modu lator plu mbing, start by
cutting off a section of
RG-52 waveguide so that
each end is square and de
burred. Layout the holes as
show n in Fig. 1(b). Drill the
two sets of holes by first
running a number 43 drill in
eac h locat io n shown, through
bo th walls. These holes will
serve as pilot holes fo r further
dril li ng of larger holes and,
therefore, should be drill ed
carefully so th at the holes are
directly in line with each
other.

Open the holes, as shown
in Fig. 1(b) . Deburr each
hole, and then open and tap
for threads, as shown in Fig.
1(a). Sol der in place small
sections of 3/32" l.d. pipe to
serve as sockets for the ends
of the Parametrtcs 400075
Schottky diodes . Th is pipe is
obtainable at model shops.
Do th e same thing fo r the
d etector diode. Locate a
3/8 "-d iameter, 1/1 6"-th ick
brass washer that will pass a
6-32 screw on the wall of the
waveguide facing the copper
pipe, as shown in Fig. 1(a).
Solder the washer in place so
that it is co ncentric with the
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of a microwave diode con
nected across a meter, is used
in the initial tune-up and
can be temporarily con
structed for this purpose. A
YOM and a muffin fan are all
that are neede d to tune this
rig up.

Construction of the elec
t ro nics can be done on a
small piece of perfboard .
Si nce there are no real prob
lems in the layout other than
those common to aud io cir
cuits, I wi ll discuss the micro
wave plumbing, which must
be fabricated by the con
structor. Hand tools are all
that are needed, with one
exception - the diode cou
pli ng unit, which must be
turned on a lathe.

The horn for this unit is
made' from an aluminum fun
nel of the approximate di
mensions shown in Fig. 1.
The throat of the funnel must
be broached out to take the
taper out of it. Funnels of
this size can be obtained from
a farm supply dealer and are
primarily used in dairies. I
broached mine to shape with
a 13/16-diameter rod stu ffed
down the funnel th roat
gently tapping the rod with a
hammer. It 's easier than you
think, but care must be used
or the metal will tear. When
the broaching is completed,
the throat of the funnel will
slide over the outside dia-
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cial unit is chosen, the three
terminal regulator ind icated
may have to be changed to
one which delivers a higher
voltage. Usually a spec sheet
accompanies the oscillator.

As a last resort, if a Gunn
oscil lato r is beyond your
means, a Klystron oscillator
can be used. Suitab le infor
mation o n th ese tubes, as well
as power supply information ,
is avail ab le in amateur hand
books.

The co nstruct ion of a
Gunn osc illato r is accom
plished as follows:

There are two views given
for a Gunn oscillator that
should occupy your atten
tion . (See Fig. 2 .) Th ese show
the top view, with a flange in
pl ace, and the end view, with
the flange absent. The flange
was purposely left off so that
the assembl y of components
and mounting screws would
be in view. The two screws
marked A and B in thi s view

serve an obvious double pur
pose. Th e B screw is a 4-40 x
l4-inch-long brass screw and
should be set in place so tha t
it is not protruding into the
waveguide. If it does, fil e it
until it just fill s the hole and
is flush with the inside of the
guide . The A screw is 3/8
inch lon g and of the same
material. It sets the frequency
of th e oscillator. Making it
longer will lower the fre
quen c y, and, conversely,
shortening it will raise it.

The insulating material fo r
th e d iode cou pli ng un it
should be myl ar, but other
materi al can be su bst ituted.

When installing the diode,
mount it in the ho le of the
short 1-20 brass pl ug with the
large fl ange of the di ode on
the plug. Screw the pl ug into
place so that the other end of
the diode engages the di ode
coupling fi rmly, but do not
compress thi s $25-dollar
jewel, o r the diode will be

destroyed by crac ki ng. Just a
fi rm clamp wil l do.

As shown in the top view,
all holes shoul d be drille d and
tapped and the cover and
flange attached with soft
so lder. For drill ing and
soldering, use the same tech
niques as described in the
plum bing assembly.

Th e diode cou pling should
be turned on a lathe and
should adhere to the dimen
sions as shown. If you are
ambi tious enough, you could
make this unit with a screw
and washers. The edge of the
top section of this unit must
be insulated with mylar tape.
A 1-mtl thickness is requi red .
It can be obtained from a
drafting supply house or per
haps from a friend ly drafts
man. Use another piece of the
same tape over the top of the
guide to insulate the to p of
the d iode cou pling fro m the
fil te r plate which is gounde d
to the waveguide. Th is plate

provides the other half of an
rf capacitor in conjunction
with the top of the diode
coupling.

When all of the parts are
asve m b Ied, including the
diode, p lace the iris over the
tlange. Be sure the holes all
align. The y are drilled to fi t
the cho ke flange on the
plumbing assembly and are
not un iformly spaced, so
there will be no possibility of
crossgu iding the two units.

Cr ossguldlng will abso
lutely put you out of business
and may even blow your
diode. The mic rowave in
dustry thought of this years
ago, so that's why the com
mercial chokes and flanges
are drilled th is way - not
because I thought of it.

So now let's get on with
the tune-u p procedure . I said
in the beginning that all you
were going to need was the
tu n ing meter and diode
shown in the drawi ngs and an
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elec tric fan.
T e mpor aril y disconnect

the lead that goes from the
Gunn diode osci llator to the
voltage regulator. Now, with
the power on (12 vol ts) ,
check to see that the regu
lator is putting out 8 volts
positive. If it is, then check to
see that a voltage of at least
100 mill ivolts dc is indicated
at the junction of R1 and the
detector diode. If it is lower
than 100 mY, raise it by
adjusting R2, the trim pot.

Next, connect a temporary
lead to the junction of the
connection to the mike gain
pot and the lead that goes to
the mike. Now you can signal
trace the "bee baw" and
"wail" circuits by touching
the wire to the connection on
switch 53, smoke alarm
posi tion. It should be very
loud when the output pot of
this circuit is full on and the
mike gain pot is up. Now, if
all is well wi th the alarm
circuits, con nect the te m
porary wire to the Starfleet
warn ing posi tion, and press
the mike button. You should

hear two things - the cha r
acteristic Starfleet interroga
tion sound and audio fro m
the mi ke,

Now that these circuits
have been found in worki ng
order, remove all temporary
jumpers and reconnect the
Gunn osc illator regulator.
Place the tune-up aid in fron t
of the horn antenna, and turn
on the power. Put the func
tion switch, 53, in the
Doppler radar posit io n. There
should be an indication on
the tune-up aid meter. If it is
pegged, move it far enough
away to get a half-scale
reading. Rotate the pickup or
antenna leads of this unit for
maximum signal. Now adjust
screw C, show n in Fig. 1(a),
for a slight peak in outpu t. It
will be discernible, but it will
require care to see it. Now
place the elect ric fan or
muffin fan in front of the
ho rn, about four feet away
fro m it, and turn it on. That's
a lo w-frequ ency Doppler
from the blades you hear.
Now loosen the hose clamp
that hol ds the ho rn in place,

and slide the horn back and
forth on the 3/4" pipe until
you find the peak signal,
which will also be very slight
and quite broad. Clamp the
horn in place when this is
found, and ad just screws A
and B al tern ately. For the
greatest signal strength, you
will p robably have to move
the fan furt her away.

If you ca n connect a YOM
to the output of the LM380
and pu t it on an ac scale, you
can adjust these screws more
accurately than by ear. Ad
just the two screws until no
further increase in signal can
be detected, and then adjust
the tri mpot, R2, for a further
indication of increase in sig
nal. Th is adjustmen t is very
broad. Finally, readjust screw
C for an increase in signal.
That com pletes all ad just
ments. You probably can
hear the fan at qu ite a dis
tance from the horn . In fact,
you should be able to detect
your own movements around
the horn as very low fre
que ncy sounds, dependent
upon the speed at wh ich you

move around. If you have a
tun ing fork , st rike it and hold
it up to the horn, and you
will be able to hear it . Or take
the whole works outside, and
s ee what automot ive
Dopplers sound like.

With th e tune-up com
plete, there are no further
instructions, exce pt to say
that, in the communication
mode, don't expect to hear
signals like on seventy-five in
a contest. I'll hold skeds on
10.499 MHz on the fifth
Thursday o f any mon th at
0001 GMT. So listen for me
there.

All of the other options,
of course, will give you some
th ing to think about. Bu t
consider th is, too - slow
down, and we can kee p our
sked on the air, and you
won't end up a silent key. •

R.f ....nc:es
1. Stirl ing M. Olberg W1SNN,
" Mobile Smokey Detector," 73
Magazine, Hol iday, 1976.
2. Marc I. Leavey WA3AJR,
"Trekkies, Bu ild th is Starfleet
Communicator," 73 Magazine,
February , 1976 .
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-an incredible counter calibrator

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

In Search
Of the Ultimate

send out questionnaires and
si t back await ing answers
which could result in shutt ing
dow n some of these services.
The y developed, inste ad, a
new method that is efficient,
highly accura te, and available
to anyone owning or having
access to a color TV set.

NBS consulted with the
heads of th e four broadcast
networks (NBC, CBS, ABC,
and PBS), suggesting that
they coul d provide a public
service by precisely con trol
ling the frequency of their
TV color burst. Th is would
require a modest one-time ex
pen di t ure. The networks
oblige d by purchasing rubid
ium signal sources so modi
fied that they included a
synthesizer to generate a
3.579545454· .. MHz signal
to generate their color-burs t
subcarrter. The rubidium fre
quency oscillators have accu
racy beyond one part in a
hundred billion , but are off
set from the exact freque ncy
by about -3000 parts in 10 11.
NBS would provide a daily
computer readout of the fre
quency offset requi red by the
networ ks as com pared with
the nation's primary stan
dard.

The NBS standard IS a
stesfum beam atomic oscil
lator which has a frequency
accu racy of better than one
part in 1013. From April
through June, 1976, the ex
act val ue for UTC time was
wi thin -0.6 x 1013 or less
than one part in 10 tril lion.
The WWVL transmissions of
this freq uency also have an
offset to compensate for the
nonu niform variations in the
rotation of the Earth on its
axis.

With that out of the way,
you should be moderate ly ex
ci ted, at least. But first the
quest ion is, "How does this
accuracy man ifest itself in my
color TV set?" All color tele
vision receivers lock onto the
color subcarrier signal, and, if
the color set is tuned to a
network program, its inte rnal
3.58 MHz oscillator generates
a replica of the atomic oscil
lator signal back at the net
work studio. This 3.58 MHz

The accuracy at the point
of transmission has been a
few parts in 10-9. The accu
racy at the point of recept ion
could be as poor as one part
in 10-7, depending on season,
t ime of day, and the effect of
the Doppler shift. Most co m
mercial users requ ire a much
higher accu racy level than
these stat ions now afford and
have been using the NBS VLF
transmissions of WWVB and
WWVL. The WWV stations
transm it other information in
addition to time and fre
q uen cy , whil e the low
frequency stat ions radiate
only frequency infor mation.

The cost to maintain all of
these t ransmitters, however,
has reached astronom ical pro
po rtions. Abou t two years
ago, NBS sent out a question
naire to users asking what
impact would be created by
shutting down some of the
transmissions and/or possibly
closing some of the stations.
The employees at NBS are
not only dedicated to thei r
work but are also quite effi
cient, so they do not jus t

harmonically-related HF fre
quencies in Hawaii and Fort
Coll ins, Colorado, namely
WWV, WWVH.

have been usi ng such a device
for over a year now, and, in
addit ion to the above fea
tures, it beats the long,
drawn-o ut WWVB met hods
used by calibration (metrol
ogy) laboratories throughout
the country. Th is lon g
awaited met hod is called the
color bar calibrat ion method.
See my article in the April,
1976, issue of 73, " How Ac
curate is Your Counter ~

Reall y?" Once you possess
th is device, calib rating your
counter t imebase reference
oscillator or other reference
standard becomes as exciting
as usi ng the inst rument fo r its
intended purpose.

The method to be de
scribed has been developed
by Dick Davis of the National
Bu reau of Standards, and ad
ditional informat ion relating
to frequency measurement
methods can be obtained by
writing their Time and Fre
quency Services Section.

Let's start with a little of
the history behind the devel
opmen t of the system. As
you are aware, our govern
ment has been transmitting
stan dard radio frequencies
over both mar ine (Navy) and
NBS stations. Just NBS alone
has had over 10 stations on

W ouldn't it be exciting
if it were possible to

have all of the following in
one simple small package?

1. The maximum readout
accuracy a frequency counter
or reference oscillator design
will permit.
2. A calibration device so
simple that it requires only a
level set control, a momen
tary switch , and two BNC
coax connectors on its panel.
3. A com pact package, all
solid state, and no warm-up
tim e required.
4. The cost of bu il ding under
$60.00, if everyth ing is pur
chased off the parts house
shelf (under $25.00, if you
know where to shop).
5. Fast calibration, once the
counter or reference standard
to be calibrated has reached
stabil ity.
6. Fun and excitemen t fo r
both operator and spectators
while in the process of
calibration.
7. Accuracy as great as one
part in 10-11 (if the counter
cou ld on ly have this ki nd of
stabilitvl}.

The only other equi pment
required is a family color TV
set.

A wild dream? Not at all. I
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Fig. 1. Schematic diagram of the color bar calibrator. Note: Place .07 to .05 mF disc ceramics freely at B+points and at 5 V de
at ICs. 8280 is equivalent to 74176. 8281 is equivalent to 74177. The 4-section 7402 is used for gating and inverting.

signal from the color receiver
is not a subst itute fo r the
oscillator in th e frequ ency
counter . It is a cali brat ing
signal that can be use d to set
the osci llato r. In o nly 15 rnln 
utes, one can match the re
sults of days of data gathered
fro m the NBS radio stat ions
WWV L or WWVB.

In order to interface the
counter oscill ator with the
TV set, a small box will have
to be bui lt (see Figs. 1 and 3)
containing 12 inexpensive
ICs, a one-do llar color TV
quartz crys tal, 3 cheapie tr an
sistors, and a few other si m
ple components. This small
box is ca ll ed a color bar

generator. All of its co m
ponen ts fit on a 4" x 7" PC
board.

Essentiall y, this box takes
the 3.579545 454 MHz net
work signal and ph ase-com
pares it with the 1.0 MHz, 5.0
MH z, 10.0 MHz, etc., fre
qu ency standard or crystal
ttmebase you have in your
ham shac k.

An article by WD8ASL in
the Feb., 1977, issue of 73
describes a method for read
ing out the TV receiver 's
3.5795454 locked-o n crys ta l
osc ill ator. This method will
provide limited accuracy, de
pending upon th e length of
the counte r's time base . I

suggest read ing the article. It
does not provide the ultim ate
accuracy but is an excellent
me t h od nevertheless. For
those req uiring long-term ac
curacy using phase compari
son of the t imebase, the color
bar p hase compar ison
will provide th is accuracy.

The block diagram in Fig.
2 illustrates one of t wo ways
the equ ipment is interfaced
wi th the TV set. Basically,
the col or bar generator pro
du ces a wide vert ical bar on
the face of the picture tube
simultaneous with receivin g a
network telecast.

With the crystal tl mebase
oscillator of the counter cou -

pled into the color bar gener
ator, the bar generator's level
cont rol is adjusted for a co m
fo rt a b le bar presentation
level. The bar will be moving
horizontally across the face
of the TV screen. If moving
to the right, th e counter oscil
lator frequency is high; to the
left, it is low. Adjusting the
counter crystal frequency in
the proper direction will slow
the horizontal movement of
the bar unt il it sto ps moving.
Press in g the momentary
switc h on the color bar gen
erator pos itions the bar on
the scree n. Just keep pushi ng
until the bar positions itself
where you want it. Now,
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receiver. This wil l produce a
stationary vertical bar on the
TV screen. This horizontal
rate signal is used, with the
ou tput of the modulator, to
drive the receiver. The block
diagram of Fig. 2 shows the
signa l be ing interfaced
through the antenna termi
nals of the TV receiver. Using
th is method requires the addi
tion of a single trans istor cir
cu it and a pair of terminals to
accept the TV anten na. This
add itional circuitry co nnects
between th e TV antenna and
the antenna ter minals on the
TV receiver. See schematic
1(a).

The second method does
not requ ire removing the an
tenna from th e receiver and
placing it onto the bar genera
tor, but does require obtain
ing a schematic of the re
ceiver so that a point in the
chromlnance bandpass circuit
can be located. A typical
chroma interface is shown in
schematic 1(b). Dick Davis of
NBS was qu ite helpful in pro
viding informat ion on my
12" Sony.

Fig. 4 may be helpful in
making up a printed circuit
board. I do not have any
boards available at th is t ime.
(If the demand is heavy
enough, I may provide qual
ity G-l0 epoxy boards for a
nom inal amount.)

A 15 MHz oscillosco pe
will be helpful in determining
that all of the ICs are c perat
tng and dividing properly.
There is on ly one circuit in
th e unit that requi res tuning,
and that is the 3.58 MHz
crystal stage ; Cl0 requires
adjusting to produce doubling
of the frequen cy at pin 13 of
the 7402 tC, Check pins 4
and 13 of U3 for equal arnpli-

r</ ' 'lUIlOU
, '\V
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• •2ooo~r 2000.r
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Fig. 3.

The crystal oscillator used
in the frequency counter as a
rlmebase reference or, for
that matter, any oscilla tor
used as a reference frequency
standard, is fed into the JI
input to Q3. The signal is
divided by 16 and then by
11, for a total of 176, and
drives the base of Ql, which
is a phase locked loop com
parator.

The 741 operational am
plifier (co nnected as an RC
integrator) drives a vol tage
controlled crystal oscill ator
operat ing at th e colo r sub
carrier frequency of 3.58
MHz. The other input to the
comparator comes to the Q1
emitter from the loop output
circuit. The output from the
VXCO drives a 74123 one
shot circui t for pulse-shaping
of the oscillator output.

Two signals are taken from
the one-shot, and the posi
tive-going transitions are cou
pled through a 7402 NOR
frequency doubler, th e out
put of which is fed into the
inputs of a 8280/74176 . Part
of this signal is divided by
two and fed back to Ql for
phase lock.

The result of phase loc k is
that you have a crys tal
controlled oscil lator oper
ating at the subcarrler fre
quency phase locked to a
local standard. This permits
you to inject a signal into a
television receiver and com
pare it to a network color
subcarrter. The second part
of the injected signal to the
8280/74177 binary counters
is further divided by 7 and
13, providing a total division
of 455. The resultant fre
quency of 15,734,265 Hz is
equal to the horizontal oscil
lator signal of the color TV

nology, your adrenalin should
be running at top speed.

As stated earl ier, the illus
tration in Fig. 2 shows how
to interface the equipment by
going into the antenna system
of the TV set. This method
has at least one drawback .
Coupling the signal through
the TV antenna causes the
si gnal to pass through more
o f the TV circu itry than is
needed, thus produc ing a
visual beat note. Th is shows
up o n the TV screen as an
annoyance.

A second method uses
o n ly the video circu its
needed, eliminating this beat
note. This method requires
getting into the inside of the
set and adding a small cou
pling capacitor, a length of
RG-1 74 son coax, and a
BNC connector. Essentially,
you must tap into the TV
chromtnance bandpass ampli·
fier stage. I did this and know
many hams who have. It in
no way degrades the normal
operation of the TV set. If
you have the technical com
petence to expose th e innards
of your TV set, mother,
father, or spouse willing, then
it is recommended you do so.
Otherwise, the antenna input
method will suffice.

What makes the color bar
generator work is best illus
trated by the schematic in
Fig. 1. Let's see just how this
thing takes an odd frequency
li ke 3.57954545 and makes it
harmon ically related to a 10
MHz crystal and/or any sub
multiple, that is, 10 MHz
divided by N where N = 1, 2,
3, up to 100. This allows one
to co mpare frequency sources
of many frequencies.

going back to the counter's
crystal frequency adjustment,
further corrections of the fre
quency wil l cause the spec
trum of colors to roll through
the bar presentation. If the
colors are rolling from left to
right through the bar, then
the frequency of the oscil
lator is on the high side ; if
moving to the left, the con
verse is true.

When the colors are mov
ing slowly through the bar,
the frequencies or divisions
thereof are o n the same fre
quency, but not in phase with
one another. (The frequency
of the counter timebase is
already much closer than one
could ever adjust it by any
aural beat frequency
me t ho d .) Further adjust
ments in phase are necessary
in an attempt to cause the
rolling of colors to slow even
further . When a single color
can be retained for about 7
seconds, the ttmebase accu
racy has parts measurable in
10-8. If a single color can be
retained for about 15 min
utes, then you have attained a
crystal nmebase stability
measured in parts in 1011 .
One thing to remember is
that, if the crystal oscillator
and associated circuitry does
not have th is inherent stabil 
ity, then it will never be
attained no matter how long
a warm -up period is given the
counter. However, one thing
is certain : This system will
squeeze out every bit of accu
racy of which the counter is
capable. Now that you know
what this device does, and if
you have the appreciation of
this ad vancement in the state
of th e art of frequency tech-
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Fig. 4(0). PC board.

tude signal. Now connect the
color bar generator to the TV
set, tu ne in a color program,
preferably a network program
but not absolutely necessarily
at this point, and ad just the
level control R1 for an ac
ceptable presentation of the
vertical ra inbow co lor bar on
the scree n. Adj us t t he 7-25
pF Cl crystal trimmer capaci
tor until t he mo vement of the
ba r slows sufficien tly. Th is
will place the crysta l fre
quency so tha t it is within
range of the 741 op am p
voltage swing and so that th e
varicap can lock the c rystal
on frequency when the local
frequen c y standard ap
proaches phase resonance.

A VTVM at pin 6 of the
741 op amp is another good
test poin t. Variations of C1
will cause changes at pin 6.
When eve ryth ing is working
pro pe rly , the device for cali
brating the frequency stan
da rd is ready to be used.

Everything is now ready
for that very exci ting mo
ment, except for an extended
period o f warm-up tim e for
the local standard. This
period depends upon how ac
cura te a calibration one is
loo king for. Obvlouslv, if you
are see king t he ult imate , then

it is recom mended that the
osci llator, once turned on,
remain o n indefini tely. For a
starter, I would suggest a
24-hour warm -up be con
side red as minim um. Then
start a program o f measuring
the frequency every 24 hours,
preferably at the same ti me
each day. The sta bil ity will be
erratic for about a week. If a
carefu l record is kept , you
will note t ha t t his sta bility
will improve over the next 90
days, when it will settle out
with a pred ictable aging rate
t hereafter. So there is no mis
conception at th is point, it
sh ould be understood that , if
the standard oscillator is one
of mediocre qua lity (has no
oven, not a low drift c rystal
cut, etc.), then one cannot
expect accuracy of better
t han perhaps parts in 10-7 or
worse. In t his case, the unit
should be warm ed up for a
pe riod o f 5 to 24 hours,
calibrated as best you can,
and used as soon thereafter as
possible. If the cryst al has an
oven , the expected accuracy
will be better. The quality of
the c rystal and the oven are
of major consideration .

There a re o t her causes fo r
erro r. First, you must be cer
tain that t he re is a network

program o r that the local
outlet stabilizes its color
burst using a rubidium sta n
dard. Also, note that so me
ne twork programs are taped
and then t ra nsmitted over the
local station at a later t ime.
Furthermore, at t imes be
tween programmin g, the con
tro l is re tu rned to the local
sta tio n for co m mercial broad
c a s t s and i d e nt ifi cat ion.
Finally, there are momentary
jumps in phase as great
as ±70 nanoseconds that are
produced when switching
fro m one video tape machine
to another with differen t
lengths o f cable in the pa th.
There is also the multi path
disto rtion between the local
stati on and the receiver .

There is, however, anothe r
point that you must be aware
of when calibrating for pa rts
in 1011 accuracy . Th at is that
the network rubid ium broad
casts are slightly offse t from
the NBS standard frequency,
and these offsets va ry a small
amoun t be tween net works
and east and wes t coasts.
These offsets are a round
m inus 3000 r arts in 10 11
(-3000 x 10- 1). The exac t
offset is measu red by the
NBS and published monthl y
in their Time and Frequency

bu lletin. Th is publication can
be o btai ned free by writi ng
t he T ime and Frequency Ser
vices Section, NBS, Boulde r
CO 80302.

How to Measure the Fre
quency Offset

Those who have an ex
tr emely stable frequency
source with a potentially high
ca pa bility of accuracy may be
in te rested in compensating
fo r this offset. Frequ ency off
set can be measured by ca lcu
lat ing the accumulated phase
differe nces between two sig
na ls. In the a bove case, where
th e subcamer has an offset of
·3000 x 10-11, take the t ime,
T (period of th e beat note ),
required to accumu late o ne
cyc le of phase difference (llt)
a t 3.58 MHz. Use At = 1/f =
1/(3.5795 x 106) = 27936 x
10-11 seconds.

Offset = AtlT = (How
mu ch it moves)/(How long it
takes ) = (l period of 3.58)1 (1
pe ri od of beat note). The
known o ffset fo r th e TV ne t
works is normally ·3000 x
10.11, so solve for T =
At l offset = 2 7 9 3 6 x
10-11/3000 x 10-11 = 9.31
seconds as th e period of the
beat no te. This means that
t he ne twork subcarrter as cii -
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later of 3.58 MHz would lose
one cycle with respect to an
NBS zero offset 3.58 MHz
oscillator in 9.3 1 seconds.

Let's pull all the loose
ends in now and review. You
have two options for inter
facing the osci llator you wish
to calibrate and the network
rubi diu m signal into your TV
set - the antenna interface
and the video interface. No
matter how you get these
si gnals into the receiver, they
will be processed just as
though th ey were a normal
picture. The beat of the local
crystal oscillator with the net
work signal forms a vertical
"rainbow" bar. The color of
the bar changes with respec t
to the network rubidium.
Your job then becomes one
of using a stopwatch to mea
sure how lo ng it takes t his
color change to occur. The
stopwatc h readin g ls equal to
the per iod of t he beat note .

To calibrate the crvstal
oscillato r, tune in a network
broadcast, and set t he osctl
lator to be calibrate d $0 that
th e rainbow appears to move
across th e bar from right to
left in about 10 seconds. If
the frequency of the oscil-
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ta te r Is far off, the colors in
the rainbow pattern will
change rapidly and the entire
bar wil l m ove in the direction
of the color changes. The ba r
can be positioned to the m id
dle of the screen by th e
push-button labeled " hori
zonta l svnc phastn g." With
the rainbow repeati ng colors
in about 10 seconds, careful ly
adj ust the crvstal oscillator
un til the period ls T = 27936
x 1O-11/NBS pu blished offset
for the network be ing viewed.
The result Is a calib ra tion
with tracea bility to NBS.

Conclusion

Fo r th e previously dis
cussed fo rm ula of T = fJ.t /o ff
set = 9.31 seconds for the
period of the beat note, it is
recommended that o ne make
the measu rements over 10
beat-note periods. If they are
taken over only one beat-note
period, the effect of react ion
t ime with the stopwatc h will
be reduced. For exam ple, if,
fo r a one-period measure
men t, an error of 0.3 seconds
corresponds to a frequency
e rror of 100 parts in 1011 ,
for ten pe riods, a measu re
ment error o f 0 .03 seconds

resul ts in a frequency error of
10 parts in 1011 .

It has been observed that
there is a gene ral tende ncy
among some amateu rs who
do not often come into con
tact with precision measure
men ts to inte rc hange such
words as accuracy, tolerance,
stabilltv, resolution, and pos
sibly a few ot hers. It there
fore seems appropri ate to in
clude a glossary of de fini
tions.
St andards Reference
sta ndards, as o pposed to
house st andards, loca l stan
da rds, and working standards,
are often calle d a t ran sfe r
standa rd and a re the standard
used to convey frequency or
time from the house standard
to the working sta ndard. The
house sta nda rd may Itself be
considered a reference stan
dard. The local sta nda rd is
local in the sense that it is not
a national standa rd, hence it
may be a house standard or a
reference stan da rd or a work
ing standard.
Time interval measurements
- Thi s means count ing a fre
quency over an exten de d
time period in order to aver
age out sho rt t ime anomalies.

An example is measuring a
o n e -s econd t ime readout
counted over fo r a per iod of
10 seconds. At high fre
quencies, th e error is small in
either case . However, this
method of measu rement be
comes important at low fre
quencies, for exa mple, mea
surement of a 60 Hz line
curren t frequency by the
time in terval o r averaging
method when fed directly
into a counter using a one
second count rate o r at a
ten-second time in terval rate .
Counte rs have a plus o r minus
o ne count accuracy. There
fore, you can o nly read to a
resolution of 1.0 Hz, whereas,
if the period of measure
ments is 10 seconds, the accu
racy improves to within 0.1
Hz.
Aging rate - Th is is the fre
quency drift rate of a well
designed quartz crystal, once
the crystal and oscillator have
reached stability. Com monly,
a high quality A-T-cut crystal,
well-protecte d against oper
ating temperature variations,
reaches a drift o r agin g rate of
5 parts in 1010 per da y. This
usually requi res an init ial
opera t ing time of 90 da ys.



Frequency o ffset - Frac
t ional frequency offset is the
amount by which a frequency
lies above or below reference
frequency. For example, if a
frequen c y measur e s
1,000,001 MHz when com
pared against a reference of
1,000,000 MHz, then its frac
t ional frequency offset is 1.0
Hz/ MHz or one part in 106.
Phase anomaly - A sudden
irregularity in the phase of a
low-frequency or very high
fre quency transmission.
Phase noise - A measure of
the random phase instability
of a signal.
Doppler effec t (also called
scat ter) - Propagation delay
time of a high-frequency
radi o transmissi on. This
equates the great circle dis
tance between the transmitter
and receiving points, the
nu m ber of Earth-to-ion
osphere reflections duri ng
the tran smission path, and
the vertical height of the
ionospheric reflection layers.
Frequency accuracy - The
degree to wh ich th e measu red

or calcu lated value conforms
to th e accepted standard or
rule.
Tolerance - The permissible
deviation in the fineness, or
between a pair of numbers of
a measu rement, owing to the
diffi cu lty of securing th e
exact conformity to the stan
dard prescribed, for exam ple,
100 kHz ± 0 .1 Hz, or, as
another example, the NBS in
calibrating a 10 dB fi xed at
tenuator. A reference stan
dard which a manufacturer
s u bm itted for calibration
against one o f te-umes
greater accuracy (a magnitude
better acc uracy) may receive
a certificate of certification
stat ing that, at a given fre
quency on a given date under
certain environmental condi
tions, the measured value was
10.05 dB ± 0.1 dB ± 1.0%.
The to lerance of the measure
ment was within 0 .1 d B with
uncertainties o f 1.0%.
Stability, short- andlong-term
- One of th e most Important
characterist ics of frequency
and time standards. Long-

term stability or long-term
instabili ty refers to the low
changes in average frequency
w ith tim e arising from
changes in the resonator or
other elements of an osc il
lator. Statements of long
term stability for quartz oscil
lators often term this charac
teristic aging rate and specify
it as " parts per day" frac
t ional frequency change over
24 hours.

Short-term stability or in
stability is an expression of
the change in average f re
quency over a time suffi
cientl y short (but exceeding
some minimum time) that
long-term effects are of small
signifi cance. A typical state
ment for an u ltra-precise
quartz oscillator would be,
"Fractional frequen cy devia
tion is o ne part in 1011 for
0. 1 second averaging t ime and
is 5 parts in l Gl l per day. "
Precision, reproducibility,
resettabtttty - All imply the
existence of an observation
consisti ng of a series of read
ings taken in a prescribed

manner. Precision is a quality
of sharpness of defin itions. It
also incorporates th e random
error of a reading. Reproduc
ibility is a sequence of com
parisons (as an instrument
against a standard) which will
yield a mean and a standard
deviation . The latter may be
called the reproducibil ity of
the instru ment. Use o f this
term implies that the instru
ment was independentl y ad
justed between measure
ments, so the resettabtlttv of
th e instrument is a factor.
Error - The difference be
tween the true value and an
observed or calculated o ne.
Uncertainty - That value re
maining once the error has
been corrected. •

References
•1. New Frequency Calibration

Service of th e Nationsl Bureau of
Standards by Dick Davis.
2. Frequency and rtme Stan
dards, Hewlett -Packard Appl i
cat ion Notes :#52.
3 . " HOlN Accu rate Is Your
Counter - Rea lly r ' , Bob Bloom
W6YUY, April, 1976, 73 Maga
zine.

April 28. 29, 30.
At Hara Arena.
Dayton, Ohio
This year's Dayton Hamvention
promises to be the biggest and best yet!

Start with more exhibit and flea market
space than before. Then: - informative
programs - new products - technical
sessions - ARRL and FCC forums 
specia l and group meetings - ladies'
programs - transmitter hunts - total
value of prizes exceeds $15.000.

Top it a ll off with the Grand Banquet.
Saturday evening April 29.

If you have registered within the last
3 years you will receive a program and
information brochure in March.

Admission $3 in advance, $4 at the door.
Saturday night banquet $8 per person.
Flea Market space $5 to $8 per space
depending on number of spaces.At door
only. Make check paya ble to : Dayton
Ha mvent ion . P.O. Box 44 , Dayton .
Ohio 45401.

For special hotel/motel rates and
reservations informat ion write to above
address. Inquiries: ca ll 513-8544126.

See you at the world's
largest Ham Convention!
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Super Deluxing

the TR-33
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T he Dra ke TR-33C is a
real money-saver when

it comes to buying crystals
becau se o ne rock gives
transmit and receive on a
standard repeater pair plu..
simplex on that repeater
output frequency. If you're
like me, ho wever, yo u sti ll
don 't like to wait 3 weeks for
a crystal to get on a new
mach ine or be o ut in the cold
when your favori te repeater
changes freque ncy. This
happens a lot in southern
California, and, out here,
having only 12 channels can
be a real limitation, too.

Why not svntheslze the
TR-33? It's a grea t idea, since
only one frequency needs to
be generated. But the pub
Ii sh ed synthesizer circuits
seem to all use lo ts of TTL,
which cats up precio us bat
tery power.

The answer is CMOS logic
and a loop circuit originally
designed for the 1-fT-220 by
Dale Heatherington
WA4DSy .1 The HT·220
requires that both transmit
and receive frequencies be
generated, and Dale's circuit
achieves this with offset oscil
lators and T/ R swi tching
circuits th at use three extra

crystals and five extra tran
sistors. T he TR-33's built-in
offsets eliminate the need for
all those parts and result in a
synthesizer circu it with two
crystals, 3 ICs, 7 transistors,
and miscellaneous small par ts.
Any 5 kltz-spaced chan nel
bet ween 14 6 . 0 0 0 an d
147.995 ca n be selected.
T une-up is simple, since there
is o nly o ne tuned circui t. If
your junk box can provide
the resistors, capacitors , and
bipolar transistors, you can
synthesize your TR·33 for
about 40 dollars. And, since
only one frequency is gen
erated, the synthesizer can be
hooked to the rig wi th just
one coax line for both power
and rf. Spurs on this line
measured -53 dB or better.
Battery drain is a measl y 25
mAo

How tt Works

The frequency to be gen
erated is given by the formula
Fs = Fe • 10 .7 MHz/9, and
Fig. 1, the schematic, shows
how this occurs. The refer
ence frequency is 5 kHz
divided by 9 , o r 555.555555
Hz, generated by dividing a
9.10 2222 MH z crys tal oscil 
lator ou tpu t by 16384. The



vee o utp ut at Fs is buffered
by Q5 and Q7, and a sam ple
is mixed with the 14.3666
MHz offset frequ ency at 06.
The d ifference is applied to
U1 , a programmable divider
which is set by the fre
qu e ncy-select switches to
divide by a number between
1200 and 1 599. Ul 's output,
at 55 5.555555 Hz, is com
pared to the reference fre
quency by the phase detector
in U2, a CMOS PLL chip. The
phase detector output is
filt ered and controls the fre
quency of the vee via varicap
D2, closing th e loop. Regula
tor t ransistor Q1 supplies 10
V to all ci rcuitry from the
TR·33 's 12 V batteries or any
external source powering the
ri g.

Construction
Dale bu ilt his synthesizer

o n a 214 x 4Y... inch board

which fit inside his HT in
place of the optional PL
board for that rig. If yo u're a
miniaturization nut with tiny
fingers, I bet yo u could fit
my circu it so mewhere inside
the TR-33C on a board about
2/3 the size of Dale's, al
though it wouldn 't be easy. I
may try it myself someday,
but I don' t like the idea of
us in g a Bf.Dccoded DIP
switch to enter the fre
quency, which seems to be
the only way to do it if it 's
built in. Besides, I was in a
hurry to get it o n the air, so I
o r de re d a boar d from
WA4 DSY, slapped in just the
required parts, stuffed it all in
a 517 x 3 x , X-inch aluminum
box, and it worked right
awav.? I suggest you do the
same, since the board is top
quali ty, full y drilled with
p lated-through holes, and
makes for a neat unit about

the si ze of your calculator
with plenty o f room for
r ot a r y o r t h u mb w heel
switches. Along with the
board you also get tu ne-Up
info rmation, includi ng key

waveform photos which are
applicable to th is use.

It 's a good idea to use
soc kets o n the ICs the
low-pro fi le kind work well
wi th the plated-th rough holes
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Tune-up and Test ing

All testing can be done
before the u nit is hooked up
to yo ur Drake. First, beg,
borrow, or build a counter
and a VTVM o r FETVM to
use in aligning the un it. Con
nect the counter to TPl
through a 20 pF capaci to r.
Apply +12 V to TP7, and
verify +10 V o n TP8. Now
ad just C5 for 4. 55 111 1 MHz
o n the counter, Verify that
the 555.555 MHz refe rence is
present at TP2. If nothing is
present at TP1 or TP2, t ry
another 4 020.

Set the freq ue ncy-select
switches for 147.000. Con
nec t the VTVM to TP4, the
vee control vo ltage, and ad
just C7 for a +5 V reading.
Remove the VTVM prob e,
and co nnect the cou nter to
TP6, the vee outpu t. Adiu st
C1 for 15.144444 MHz. Now
hook it up to you r TR-33<:.
and enjoy snoopi ng o n re
peater inpu ts and ch ecking
out those od dball si mplex
cha nnels while carryi ng th e
rig on your sho uld er. 
Refefences

1. CO Mdgilzinfl , February , 19 77,
p. 52.
2. Board a nd HT·220 Wf it.up
a re $15.00 post paid from Dale
Heather ington WA4DSY. 3126
F lam ingo Drive, Decatur GA
30033.

Fig. 3 ShOM the additional
coax and co mponent s in the
TR-33C. There should be
plenty of room in the crystal
compartment, even if there
are already 11 rocks in the
rig. The synthesizer is hooked
to position 12 o n the sel ector
switch after the 12th crystal
(if yo u had 12) fs removed. A
feed thr ough capac ito r in the
crys tal co mpartment will
provide swi tche d +12 volts.
To use the un it, turn the
selector switch to 12 The
o ther crvstal posit ions are
available as before, and the
unit can be unplugged when
you're operating rock-bound.
I'd recommend this not only
to reduce battery drain some
what, but also to avoid the
fu nny birdies caused by rf
fro m the syn thesi zer coupling
to the crystal osc illator in the
compartment.

u t

4 0 5 9

fro m the top, are sol dered in
on the bo ttom, and ca n be
Installed in any order. L1 is
mounted verti cally through
the hol e provided and shou ld
be gl ued down to keep vibra
t ion fro m modulating the
vco. L2 and C3 are mounted
last, underneath the board
poin t-to-point You'll save
t ime in aligni ng and testing if
yo u solde r in little wire loops
for test po int s at the TP
locat io ns marked on the sche
mati c.

BCD-coded thu mb wheel
switc hes would be ideal for
entering freq ue ncy if yo u can
find them, but two rotary
and two toggle .switches will
work just as well. The sche
mat ic shows how two-pole
rotary switches are wired in.
Cl , C5, and C7 were intend ed
to be Erie 51&- ~erics ceram ic
trimmers, bu t some sub
m in iature surplus piston
types can be made to fit,

A si ngle coax cable eon
nec ts the synthesizer to the
rig. The extra unused minia
ture pho ne jack (marked
TONE IN) sho uld be re
moved, and an appropriate
coax receptacle subst ituted. I
used a surplus subminiature
screw-on microwave co n
n ector, but a si ngle-hole
m ou nt RCA phone jack
shoul d work just as well, if
the hole is drilled out slightly.

+IOV TO SWITCHES

tried Fairchild's 4020, bu t
Dale says they war ked.

Fig. 2 shows parts place
ment o n the WA4DSY board.
First put one end each of ten
3-inch wires into the eyelets
o n the rear of the board for
the leads to the selector
switches (A through J) and
solder to the etch on top of
the board. The remaining
compo nents and wires mount
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on this board. Troubleshoot
ing is easier if you can brea k
the loop by pull ing an Ie.
You may also have to trv
more than on e CD4020 to
find one that works with the
9 MHz input. WA4DSY noted
that Motorola's 40 20 wor ked
better than RCA's, but I
found just the exac t opposite
in my case. The batch makes
a difference, I guess. I haven't

Fig. 3. Connections inside the TR·33C

All resistor s ar e )4 Watt, 5%.
Electro lyt ic capac itors a re subm iniature t a nta tu-n tvpes w it h radia I o r
axia l leads liS shown on parts placement d rawing. All other capacitors
are small disc cerermcs.
L1 2.7 uH choke, 40 turns #36 wire o n a Y.. Wat t resinor body

(1 meg or grea t er )
L2 1 mH choke
01 1N5S30 or other 10 vol t. 4 00 mW eener
02 l N5144 or other 22 p F at 4 V tu ning d io de
All ot her diodes a re 1N41 48, 1N914, etc.
03,06 40673 dual-gate MQSFET
All b ipolar t ransistors life tllst·sw itching silicon types. NPN s may be
2N2222, 2N4401 , or MPS3704. PNPs may be 2 N290 7, 2N4403, o r
MPS3703.
Ul C0 4059 AE lRCAI, $7.95trom Tri-Tek
U2 C0 4046AE !RCAI, $3.00 from several suppliers
U3 C0 4 020AE (R CAI, $1 .00from S8l1er li l suppliers
Xl 14.36666 MHl high-ac.;uracy, .002%, 20 pF . HC1 8 /U

fundamental t y pe fro m In ternational Crystal
X2 9. 10222 MHl h igh·acCU'"acy, .00 2%, 20 pF . HC 18/U

fundamental t y pe from Inter national Crystal

Parts List

Fig. 2 The WA6JFP synthesizer as constructed on the WA4 DS Y board. L2 and C3 are not
shown, as they mount underneath the board where it 's convenient.
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THE SYSTEM 3000A TRANSCEIVER

AN ADVANCED CONCEPT IN 2M FM
Edgecom Inc a proudly presents a totally new concept in amateur radio: SYSTEM 3000A - a microcomouter-oesea
two-meter FM transceiver that provides you with operational flexibility found in no o ther transceiver. Some o f the
extraordinary features of SYSTEM 3000A are:

* TWENTY FRONT-PANEl-PROGRAMMABL E PRIORITY CHANNELS. Ju st d ial in
the frequency an d t ransm itter offset, press the Enter Swi tch and you 're in the memory .
A battery backup is used to retain th e memory whe n power is removed .

• DUAL BUILT·IN SCANNERS. One for automatically tuning the the band in one or
four MHz bands, the other for scanning the priori ty channels. Adjustable pause from
3-10 sec.

• PR IORITY CHANNEL MONITOR so you can operate on one frequency while
periodically monitoring one or more priority channels.

• ANY TRANSMITTER OFFSET. In addition to the standard ±600 kHz, SYST EM
3000A can be front-panel programmed to provide any transmitter offset from 5 kHz to
4 MHz.

• ADVANCED Pll SYNTHESIZER covers 144-1 47.995 MHz in 5 k Hz steps wi th
electron ic push-button (two-speeds) t uning.

• 25 WATTS OUTPUT. Selectable High/Low power outpu t wi t h ad justable low power.
• FUL L TWO-YE A R WAR RAN TY. Every SYSTEM 3000A is warran te d to be fre e from

defects for two years, an d it is American made so se rvici ng is no pro blem.
* VERY COMPETITIVELY PRICED-$549.

For more details on these and the many other fine features of SYSTEM 3000A. see one at selected dealers or write
or phone for a brochure.

Edgecom Inc. 2009 OREG ON CT.-A3
TORRANCE CA 90503
(213 ) 533-0433

.,8
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Henry Olson W6GXN
P.O. Box 339
1011''110 Park CA 94025

-power supplies

Microcomputer

tower voltage that is com
patible with the soli d state
circuitry. It also could step
vol tage up to be more co m
pat ible with tube or othe r
high-vol tage components, but
you' ll be mostly concerned
with low-voltage su pplies in
microco mputers. The power
transform er usu all y steps the
line voltage down to an ac
voltage that is somewhat
larger than the fina l de out
put voltage that you'll wish
to use in your circuitry. This
excess allows for the various
losses that take place in the
transfor mer, rectifier, filter ,
and regulator.

To illustrate this point,
let 's examine the typical case
of a 5-valt, 8-Amp supply for
a TIL system. The portion of
the supply before the regula
tor is shown in Fig. 2. Two
series-connected (6.3 and 2.5
V) transformers provide full
wave rectified de via a sil icon
bridge rectifier , and the fi lter
is a 12,000 /-IF ca pacitor.
There are losses in the trans
former itself, the most obvi
ous one being the secondary
winding resistance. The recti
fi ers also have a forward vol t
age d rop, which varies with
current, as shown in Fig. 3.

Note that, in the bridge
rectifi er, since two series rec
t ifiers are involved in charging
the capacitor , the forward
voltage drop is dou ble that of
a single rectifi er, And, finally,
the capaci tor itself (because
of its finite capacity) has an
apparent drop of voltage
across it as increasing current
is drawn fro m it. This is not a
loss per se, bu t rather is sim
pl y due to the fact that the
capacito r can only sto re so
much energy between recti
fied ac cycles. The net effect
of all this is that the fil ter
output voltage at point C
versus the current of the sup
ply shown in Fig. 2 is like
that shown in Fig. 4 . The
ou tput at point C can be as
high as 12.6 volts at no load
and as low as 8.6 volts at an'
8-Amp load. The regulator at
tem pts to " slice off" the vari
ations at the dotted li ne in
Fig. 4 and put out a constant
+5 volts regardless of the

former is directl y related to
its power-handling capabi lity.

Let us look at power sup
plies in general and also in
parti cular as t hey are used in
microco mputers. A power
supply generally consists of
roughly four blocks, as shown
in Fig. 1. The transformer has
the duty of reducing the li ne
voltage (120 V ac, 60 Hz or
240 V ac, 50 Hz ) to some

microcom puter often puts its
power consumption up into
the hundreds-of-wat ts cate
gorv. A loo k into almost any
of the hobby computers will
reveal a power transformer
that would rival in size that
fou nd in an early tube-type
TV set. This is not sur prising,
since, for any given set of
transform er basic materials,
the volume of a 60 Hz trans-

Feeding a Hungry

T he microprocesso r is a
wond rous device, and,

with its other assoc iated ICs,
it can do things of logical
complexity that were un
imagin e d by the tube
circuitry users of several
decades ago. While most mod
ern d igital ICs are frugal in
power consumption, com
pared to tubes in si milar ser
vice, the sheer scale of a
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Fig. 2.
able in the T0-5 " metal can"
package, when smaller cur
rent capab ility is needed. The
5 V, 1 Amp rating of the
LM309 made it instant ly ac
cep ted for use in TTL sys
tems. Since microcompute rs
often need as much as 20
Amps of the regulated +5
volts, the general practice was
to "put an LM 309 on every
board " and usc a so rt of
distributed regulation system.
A block d iagram of such a
scheme is shown in Fig. 9 .
Note that unregulated de is
distributed on th e bus of the
microcomputer, and regula
tion for each boa rd is acc om
plished by a regulator IC o n
that board. This method has a
number of advantages over
using one big brute of a regu
lator and then fanning out
regu lated +5 vol ts over the
microcomputer bus. The first
and most o bvious advantage
is that the heat dissipated in
the regu lators is sp read out
over the length of the bus,
which helps prevent hot

,

....,1..,.. ..'1C
(UCT"'C _
~~

ITMYot,T(
yARIS100l1

,

Fig. 4. Regulation curve o f supply in Fig. 2.
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transformer.
Regulators have grown in

soph ist icat ion from a simple
re sfstor-zcncr combination,
through the emitter-follower
regulator, the simple o ne
tra nsistor gain stage closed
loop regulator, the closed
loop regulator using differen
tial amplifier o r op amp, an d
the special-pu rpose IC regula
tor. These stages of regulator
evolution (Fig. 8) have
brough t us to the modern
3-terminal and 4-termin al IC
regu lators, wh ich need no ex
ternal power transistors in
con junction with them. The
modern 3-terminal or -t-terml
nal regulato r can handle cur
rents up to 5 Amps alone (on
an adequate heat si nk) and is
the type of regu lator almost
un iversally used in hobby
microcomputers.

The first really popular
three-te rminal regulator IC
was the National LM309, a
+5-volt fixed regu lator in a
TO-3 (large diamond) pack
age. The LM309 is also avail-

Fig. 1. Block diagram of a conventional regulated power
supply.
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The variat ions o f rectifier
fi lters further increase the
flex ibility with which we can
adapt a given transformer to
suit a desired output voltage
and curren t. In Fig. 6 are
presented seven different rec
tifier-filter combinations, all
based o n the same trans
former and the same capacl
ran ee-voltage produc t. Note
the seven rather different
load curves for the seven dif
ferent circuits. It also sho uld
be noted that all the recti 
fi er-filter circuits except (a)
and (g) produce full-wave rec
t ification, having a ripp le fre
quency of twice the li ne fre
quency (which is easier to
filter out o f the dc than a
ripple frequency that is equal
to the line frequency).

There are two variations
on the bridge circuits that can
be useful in logic designs us
ing microprocessors, where
multiple voltages and positive
and negative voltages arc of
ten required. The circui t of
Fig. 7(b) produces equal posi
tive and negative voltages. It
might be argued that the cir
cuits 7(a) and 7(b) are one
and the same, with a different
po int servi ng as common in
the two cases. Th is, of course,
is a valid way of loo king at
the circuits. Circuit 7(b}
might also be looked upon as
being two full-wave rectifier
circuits, like that in Fig. 6(b),
operating from the same

Fig. 3. Forward voltage drop
(of one diode) of a Motorola
MDA980 bridge rectifier.

•
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•
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loading (up to 8 Amps).
Most regulators require

that their unregulated input
be at least 2 or 3 volts above
the output voltage. So, in
order to have a nice constant
5-volt output capable of oper
ating 8-Amps worth of TIL
and other microcomputer IC
chips, you must waste con
siderable power in the supply.
The wasted power shows up
as heat , and, therefore, you
find large aluminum heat
sinks and even fans in some
microcomputers.

Power transformers are
generally made up of E
shaped and l-shaped thin
laminations of silicon steel
interleaved and mutually in
sulated with a varnish. This
standard configuration has
been around, pretty mu ch un
changed, since the earliest
days of electron ics. The wind
ings, generall y of insulated
copper wire , are wound so as
to pass through the " win
dows" for med by the E· I iron
stack (core) . There may be
only a primary and a sec
ondary, or there may be mul
t iple secondary wind ings, and
so me windings may be
tapped. Occasionall y, trans
formers may have two pri
maries, too, so that they may
be connected in parall el for
120 V ac or in series for 240
V ac. As an example of a
common transformer having
both primary and secondary
taps for almost universal use
in low-vo ltage power supplies,
consider the Triad F92A, as
shown in Fig. 5. Note that
t he secondary is center
tapped, and then one section
of the secondary between the
(yello w) center tap and the
red lead is again center
tapped (blue). With these taps
and those on the primary ,
you can achieve all the volt
ages shown. T he Triad F92A
is rated at 1 Amp secondary
cu rrent. As you'll see, this
may provide up to 2 Amps of
dc in the full-wave rectifier
connection . Triad has a series
of transformers ( F90 X
through F94X) that have the
same vol tages an d taps as the
F92A, but have smaller cur
rent ratings, down to 35 mAo
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These transformers are designed for use with silicon diode rectifiers, to supply the de voltages for transistors
in thei r various applicat ion•. They are intended for use with full-_ve bridge or bridge rectif iers. but m8V be
used wit h volt89!~oubler ci rcuits a t o ne-half of the rated current .

e lution; Never apply the full line voltage 1115 vcttsl bet ween th e Blac k/Red and Blac k leads of the primary.
O ne of these leads is used as a primary com mon lead in all applications. The lowest o ut put vo lta ge is obta ined
whe n the ava ilable line voltage is ap plied to the Black{Red and BlackfWh lte primary leads.

".."
."

".

• ~. Secondary ae volteges obteiOllbl.

T 40 V e -t, 3B V c-t, 34 V e-r, 32 V c-r. 30 V Cot.
• - • 28 V Cot. 20 V Cot. 19 V e-r, 17 V c-t. 16 V Cot.T "• 15Vc·t. 14 V Cotk~ 'w " •! • 30V 28.5 V 25.5 V , . V 22.5 V 21V• • 1-'- 10 V 9.5V 8.5V 8V 7.5 V 7V

Primary
115 volts Ie 60 cpa Secondlry

L'" L_d L.... Green L.... G,... LNd. Yellow LNd, Blue
Rod Blu. Rod Rod

Black/Yellow Black 40 V c-t Yellow 30V 20 V Cot Blue 10 V
Black/Yellow 81ackIRed 3B V Cot Vellow 28.5 V 19Vc-t Blue 9 .5 V

Black/Green Blac k 34 V Cot Vellow 2S.5V 17 V e -t Blue 8.5V
Black/G reen Black/Red 32 V c-t Vellow , . V 16 V c-t Blue 8V

Black/White Black 30 V c-t veuow 22.5 V 15 V Cot B I~ 7 .5 V
Black/White Black/R ed 28 V Cot Vellow 21V 14 V Cot Blue 7V

Ag. 5. Triad F92A transformer (T Amp fated) showing how primary and secondary taps can increase ttexlbittty .

regulator IC business con
siderably. Fairch il d intro
duced the IJ.A7800 series in
both the TO·3 package and
also in the economical TO
220 plastic power package.
The IJA7800 was available in
a variety of output voltages
from +5 volts to +24 volts.
The last two digits of the
IJ.A7800 number indicate the
outpu t vol tage; for instance, a
IJ A781 2 is a +12-vo lt
regulator.

After the introduction of
the LM309 and the IJA7800
series by National and Fair
child, most of the other linear
Ie manufacture rs in the U.S.
got into the act. Now experi
menters can buv one of the
"7800" series from a variety
of IC producers, and the
mail-order houses have them
at what appear to be shock
ingl y low prices. Often the
surplus or hobby-grade regu
lators will be out-of-s pec
units having voltage-out put or
current-limit specs no t wi thin
the published requirements.
I've even seen a few such
bargains that apparently regu
lated, but had high-frequency
oscillations in the ir output.
You certainly can get a bar
gain in surplus 3-terminal
regulator ICs, but it's wise to
check your purchase care-

So me notes and pre
cautions should be added on
the LM309 and its use. The
LM 309 is required to have at
least 0.22 IJ.F across its in put
and common pins. This re
quirement can be fill ed by
the rectifi er-fil ter capacitor if
it is with in about 2 inches of
the input pin of the LM309. I
also add the 0.22 IJ.F ca
pacitor across the output of
the IC. The output capacitor
doesn't affec t stability , but it
lowers the high-frequency
output impedance of the
regulators. These two added
capacitors will stabilize and
improve the regu lation of not
only the LM309, but also
almost all the other 3-termi
nat regulators to be covered
in the next few paragraphs.

To date, the LM309 is
second-sou rced by seven
other Ie manufact urers 
Fairchild, Motorola, NPC,
Raytheon , Signet ics, Silicon
General, and Texas In stru
ments.

More recentl y, National
has introduced the LM323, a
sort of super LM309. It, too,
is a 5-volt regulator, but has
3-Amp output capability .

Si nce National introduced
the LM 309, a number of
companies have expanded the
fixed-voltage three-termi nal

~ • '000,.'...

pulses over unauthorized
paths. Another advantage of
distributed regulation is that
of ease of troubleshooting.
When one card develops a
short, only that card's regula
tor goes into current limi ting
(at 1 Amp), and the card can
quickly be isolated, removed,
and repaired.

(0) 8ftIO~E , C """C ' TO~-'MPuT

]
'.f f UU · ...V[.C..P&CITOII · 'M ...,r

2'0,.'
~

]rl_+~'

""" I) C_ • U7
o u ...ooD. ,",MLCoO!)]

- I

TI" "I) C4DZ .~.

I- I) U H.OOD. ,,,, ~ LOIlll]- I

'~F

J.

J

Fig. 6. All use Triad F40X 26.8 V oc c-r at 1 Amp
transformers and 1N4002 rectifiers.

spots. The second advantage
is that the inductance and
resistance of the bus itself is
ahead of the regulator, so
changes in current in this
impedance leg (from the vari
ous sections of the micro
compu ter) do not resul t in
voltages that cause card-to
card communicat ion of logic
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Fig. 8. (a) Resistor-zener regulator. (b) Emitter-follower
regulator. (c) Regulator with one-transistor gain stage. (d)
Regulator using differential amplifier or op amp. (e) Regulator
using one of the first-generation [C regulators, such as the
Fairchild J.L4 723, National LM300, or Motorola MC1460.

Fig. 9. A distributed regulator, where unregulated de is
connected to individual IC regulators on each card in the
microcomputer l4a the bus.

ket because of their cost. In
Table 1 are presen ted the
7800 and 3400 series of
3-terminal regula tors, repre
senting the base line or stan
dard family. Table 2 gives the
78MOO mediu m-current fami 
lies, having less curren t capa
bility than those in Table 1.
Th en Table 3 goes still fur 
ther down in current rati ng to
the 78LOO group. Fairchild
has recently introduced a
fami ly of higher current
3-terminal regulators, which
is shown in Table 4. These
ICs have greater current capa
bility than the 7800 series.

A new and rather innova
t ive addit ion to the 3-ter mi
nal positive-regulator IC series
is the 5ignetics ,uA 78HVOO
series. These are essentially
the same as th e Signetics
,uA7800 series (T able 1), ex
cept that they will take volt 
ages at the input up to 60
volts, as com pared to the
standard of 35 to 40 volts.
This option protects the regu
la tor fC against transients

'00
OUTf>jJ T CURRE NT (mAl

"

fu lly.
The 3-terminal regulator

Ie business has expanded in
several dir ecti ons since the
,uA7800 series introduction .
Both larger and smaller cur
ren t versions have been intro
duced, and a whole series of
negative 3-terminal regulators
has been made available. The
most common negative ver
sion is the " 7900" series,
although the National LM320
series is also popular. Na
tional has the LM340 for its
positive 3-terminal regulator
and LM320 for its negative
units. The two digits fo llow
ing the dash in the National
part number ident ify the
regulated o utput voltage.

50 that you can order the
proper 3-terminal regulator
IC from among a ll the various
types available, I have com
piled some tables. In these
tables, I have included only
the commercial grades of
regulators; military and high
reliability parts are not usu
all y used by the hobby mar-
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Fig, 77, LM317 as a variable positive regulator, Rout = Erer/7
+ (R2/RI)+/adjR2/.

that could otherwise ruin it.
Signetics has also released
another innovation In their
p. A7800 an d p.A78 HVOO
series - the +1 3,8-volt regu
lato r. Th is is intended to be
used to provide +13 ,8 volts in
simple regulated supplies for
operating equipment that was
designed to be used in auto
mobiles. These regulators are
designated the pA7814 and

p.A78HV14 by Slgnetlcs.
The negative 3-terminal

regulators are shown in Ta
bl es 5, 6, and 7. Like their
positive relatives, negative
3-terminal fixed-voltage regu
lator ICs come in several cur
ren t rati ngs . Th e
L M3 4 5/L M34 5.2, available
only in -Svolt and -5.2-volt
outputs, Is made by National.
The LM345/L M345.2 IS a

3-Amp un it and will probably
be second-sourced by other
manufact urers soo n.

Before leaving the subject
of 3-terminal regulators, a
word of caution is appropri
ate, The positive ones all have
t he case or metal tab connect
ed to t he common lead, This
means that a good t hermal
and e lectrical connection to
t he chassis or mainframe is

easy and allowable, Don 't t ry
to ground the case of t he
negative 3-terminal regula
to rs, howeve r, because that is
generally t he input lead . If
your IC regulators are all
card-mounted with fl oati ng
heat d issipaters, t his conside r
ation is unimportant (exce pt
that you should remember
that the floating heat dissi
pater IS not a convenient

SG7812

uA7810 uA7812

uAl8 12
LAS1510 lAS1S12

MC7812

C6113P
LM340·10 lM340·12
lM7810 lM7812

Sl7812
uA7812
l M340·12

28V24V

007824

uA7824
LAS1524 LAS1S28
MC782 4

",A7824

C6 116 P
LM340·24
LM7824
SL7824
u A7824
lM340-24

20V

lAS1S20

C611 SP
LM340·18
lM7818
SL7818
u A7818
LM340·18

" V
uA7818
LAS1518
MC7818

uA7818

SG7818

" V
uA7815
LAS151S
MC781S

uA7815

SG7815

C61 14P
l M340·15
lM781S
S17815
uA7815
LM340·15

" V, OV

SG7808

8V

uA7808
LAS1508
MCl808

uA7808
LM340-8

uA7808

C6112P
LM340·8
LM7808

SG7806

6V

uA7806
lAS1506
MCl806

uA7806

C61 11P
lM340·6
lM7806
Sl7806
uA7806
lM340-6

C61 10P
l M34l).5
l Ml 805
Sl7805
uAl805
LM340·5

SG7805

uA7805

5 V

uA7805
lAS 1505
MC7805

2.6 VManufacturer

Fairchild
lambda
Motor ola
Motorola

HEP
National
National

"Signetics
Signetics
S ilicon

G enera l
TeKa.

Instruments

Table 1. Three-terminal ttxea-voltoqe regulators. Maximum current output = 1 to 1.5 Amps.

Manufacturer

Fairchild
Motorola
Motor ola
National
Ples.ey
S ignetics
Tuas

Instruments

2.6 V 5V

uA78MOS
MC78M05
MC7705
LM341-S
Sl78M05
uA78M05

uA78M05

6 V

uA78M05
MC78M06
MC7706
lM341-6
Sl78M06
uA78M06

uA78M06

8 V

uA78MOO
MC78M08
MC7708
LM341·8
SL78M08
uA78M08

uA78M08

to v "V
uA78M12
MC78 M1 2
MC7712
LM34 1-12
SL78M12
uAl8M 12

uA78M12

" V
uA78M 15
MC78M 15
MC77 15
lM341.15
SL78M 15
uA78M 15

uA78M 15

"V
uA7BM 18
MC78M 18
MC7718
l M341 ·18

,OV

uA78M20
MC78M20
MC7720

SL78M20
uA78M20

uA78M20

24V

uA78M24
MC78M24
MC7124
lM341.24

uA78M24

uA78M24

28V

Table 2. Three-terminal fixed-voltage regulators. Maximum current = 0.5 to O. 75 Amps.

Manufactur er

Fair child
Motorola
National

National

National
Nat ional

Plasse .,.
Signetics
TeKas

Instrume nts

2.6 V

uA78l26
MC78l02

uA78l02

uA78L02

5V

uA78L05
MC78l05
l M78l0 5
lM340LA
·5

LM342 -5
LM3910
·5

Sl78l05
uA78l05

uA78L05

6V

l M78 l 06
LM340LA
~

LM342·6
lM3910
-e

Sl78L06

8V

uA78L08
MC78l00
LM78l08

LM340lA
-a

lM342<l
lM3910
-e

S178L08
uA78l08

uA78L08

>OV

LM78L 10

l M340 LA
ro

l M342·10
lM3910
.to

nv
uA78L12
MC78l 12
LM78112

lM340LA
·n

LM342·12
l M391 0
·n

SL78L12
uA78l12

uA78L12

" V
uA78L15
MC78l1S
lM78l15

LM340LA

."
LM342·15
lM3910

."
SL78115
uAl8US

uA7BL15

"V
uA78l 18
MC78l 18
lM78l18

LM340lA
.ta

LM342·18
LM3910
.ta

Sl78L18

20V

SL7Bl20

24V

uA78 L24
MC78L24
l M78 l 24

LM340LA
·2'

LM342-24
lM3910
·2'

SL78L20

28V

Table 3. Three-terminal fixed-voltage regulators. Maximum current = 100 to 200 mAo

Manufacturer

Fa irchild

2.6V 5V

uA78H05

6V 8V >O V "V
uA78H 12 uA78H15

"V 20V 2' V 28V

Table 4. Three-terminal fixed-voltage requknors. Imax = 5 Amps.
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Fig. 12(a). Vou/ = 5f(R 1 + R2)/ R2 f . Fig. 12(b). Vou/ = ·2.23 f (R I + R2)/R2{.

place to clip on the ground
lead of an osc illoscope when
t roublesh oot ing}.

The fou r-terminal regula
tors are power lCs of a later
design than the fixed ou tput
3-terminal regula tors . Th ere
are no famil ies of these [Cs,
since one size fi ts all. Of
course, alm ost any of the
posit ive 3-terminal fixed-volt
age fC regula tors can be
adapted to variable outp ut, as
shown in Fig. 10. However,
Nation a l Semico nd uctor
makes on e espec ially designed
for such use - the LM317.
The LM 31 7 is available in
TO-3, TO· S, TO·202, and TO
220 packages; the last two are
the plast ic po wer pac kages.
The cu rrent rat ing is in excess
of 1.5 Amps. In Fig. 11 , th e
LM3 17 is shown in use wi th
the two external resistors
used to make it variable. The
LM 317 is second-sou rced by
Motorola and Texas Instru-

ments.

Fai rch ild has chosen the
4-terminal approach in vari
able-output vo ltage power Ie
regulato rs. In positive fo ur
terminal regulators, there are
the 78 MG, 78G, and 78 HG
types. These are, respectively,
500 mA, 1 Amp, and 5 Amps
curren t rat ing. The negati ve
fo ur-te rminal regulators are
the 78 MG an d 79G in 500
mA and 1 Am p current rat
ings. In Fig. 12 (a) are shown
the 78 MG, 78G, and 78 HG,
and in Fig. 12 (b) are sho wn
the 79MG and 79G in regu la
tor circu its.

Lam bda has also intro
duced posit ive and negat ive
four-termi nal Ie regulators.
These regu lators, the LAS
15-U and LAS-18-U, respec
tively, are rated at 1 .5 Amps.
An othe r posi t ive Lambda
fou r-termin al regulator rated
at 3 Am ps is the LAS-14- U.

It is a matter of fac t that
many of today's computer
freaks are members of the
younger generat ion, wh o have
to do a great deal of maki ng
do to stretch thei r computer
budgets. One of the things
you can do to effect econ
o my in the microcompu ter is
to bu ild you r own power
supply. Rather than bu ying a
large special transformer to
d o the job, it is po ssible to
use co mb inations of old fila
ment transfo rmers to accom
plis h the same en d. Since
tubes (especially the older
transmitt ing types) have 2.5 ,
5, 6.3, 7.5, an d even 10 V
filaments, the re is a large vari
ety of such transformers
available from most ham auc 
tions and flea markets. Recti
fiers capable of 18 Am ps (sil i
con) are very cheap because
of their use in automotive
alte rnators. So you ought to
be able to co nstruct a supply

fo r a fairly good-size micro
co mpu te r for not too much
money. As an example of
suc h a supply, my own ver
sio n of an Altair-type supply
is presented in Fig. 13. Th is
supply is by no means copied
from the Altair, but produces
similar outpu t voltages an d
cu rre nts, since my own micro
uses the Altair bus system
an d is similar to the Altair in
several other respects.

Becau se even relatively
modest microcomputers use
cop ious quan t ities of power
and, in the process, waste
about as much po wer as they
use (in heat ), much attention
has rece ntly been given to
making more efficien t power
supplies. One way to do this
is to rect ify and filt e r the
120-vol t ac line and then use
a switc hing regul ator. By
switc hing at a frequency of
abou t 20 kHz, a small fer rite
transformer may be used (fo r

Manufacturer .' V ·5 V ·5 .2 V -6 V -8V ·12 V .15 V -18 V ·24 V

Fairchild uA7902 uA790S uA7906 uA790S uA7 91 2 uA79 15 uA79 18 uA7924
Lambda LAS1802 LAS1805 LAS1 8052 LAS1 806 LAS1808 LAS1 81 2 LAS1815 LAS1818 LAS1 824
Motorola MC7902 MC7905 MC7905.2 MC7906 MC7908 MC791 2 MC791 5 MC79 18 MC7924

Motorola
(H EP) C6117P C6118P C6119P C6120P C6121P C61 22P C6123P C6124P C61 25P

National LM790S LM7905.2 LM 7906 LM7908 LM791 2 LM.7915 LM79 18 LM7924
Nat ional LM320-5 LM320-5.2 L M320-6 LM32O-8 LM320-1 2 LM320-15 LM320-18 LM320_24
Silicon

General SG320-5 SG32O·5.2 SG320-12 SG3:20- 15
TeKas

Instruments uA7905 uA7906 uA7908 uA7912 uA7915 uA7918 uA7924

Table 5. Three-terminal fixed-voltage regulators. Maximum current = 1 to '.5 Amps (negative).

Manufacturer -3 V ·5 V ·5.2 V ·6 V -8V -12 V .15 V .18 V ·24 V

Fairchild uA79M05 uA79M06 uA79M08 uA79M12 uA79M1 5 uA79M24
National LM320M05 LM320 M05 LM320M06 LM320M08 LM320M12 L M320M1 5 LM320M1 8 LM320M24

.2
Silicon
Ganeral SG320-o5T SG320-05 SG320-12T SG320·15T

.2T
Texas

Instruments uA79M05 uA79M06 uA79M08 uA79M 12 uA79M 15 uA79M24

Table 6. Negative three-terminal fixed-voltage regulators. Maximum current = 200 to 500 mA.

Manufacturer -2.6 V -5V ·5.2 V _6 V -8V ·12 V -15 V _18 V ·24 V

Motorola MC79L03 MC79L05 MC79L 12 MC79L 15 MC79L18 MC79L24

Table 7. Negative three-terminal fixed-voltage regulators. Maximum current = 100 mA.
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processo rs are in troduced,
you can expect power supply
requirements to change. In
tersil and RCA, for exa mple,
have in troduced CMOS /.lP
families, with the capability
of operating a complete
microcom puter (at least for
instructional purposes) on a
few D cells. Also, Motorola
has introduce d a /.l P that is
very fast and uses ECL. This
sor t of innovat ion wi ll change
the fut ure power require
men ts of even the hobby
microcomputer field. How
ever , for the present , hobby
microcomputers will (for eco 
n o mic reasons) probably
mudd le along using the power
requi rements we're used to 
±12 volts and lots of Amps at
+5 volts.

For reference materials on
the general subject of power
sup plies, I wou ld suggest
references 3, 4, 5, an d 6 . •
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" RO Associates, 3705 Haven
Ave., Menlo Park CA 94025,
14151-322-53 21.

b ugaboos (those in the
power-handl ing components)
remain, but the attractive fea
tures of swltchtng-regul ated
supplies are so strong that a
continu lng engineering assaul t
will probably ultimately
make them simple enough so
that home const ruction be
comes feasible. T his simplifi
cation will most likely come
fro m the Ie technologists, as
it has in the past.

As an example of a com
mercially-avai lable switching
regulated supply, the RO
model 21 0 is shown in Fig.
14_ Th is supply packs 55
Watts into 45 cubic inches,
and is capable of 3.5 to 5_5
volts output at up to 10
Amps. T he cost is $245.00 in
single units, which puts it
above co nvent ional regulated
supplies. However, if you are
trying to squeeze ever more
memory and othe r cards into
your micro, and there's no
more room or curren t avail
able, the RO unit might be a
welcomc solution. RO makes
si m ilar switc hing-regulated
supplies fro m 5 Amps up to
50 A mps (coveri ng the
+5-vo lt range), an d it also
supplies other voltages an d
multi ple voltages." There are
certainly a number of other
manufacturers of switch ing
regulated supplies, but I've
picked one for an exam ple
that 1 know (from actual pro
duct use) to be worthy of
mention.

As ever newer rrucro -

Fig. 14. A commercially-available switching-regulated supply
(RO Associates).

' ro,,.

regu lators? They are no t be
cause switc hing regulators are
complex and use semi
conductors that are nearer
the sta te of the art than do
ordinary regulators. The
switching transistors must be
high-voltage switchi ng types,
20 kHz rectifiers must be
fast-recovery types, special
transformers and cho kes must
be used, transient protect ive
devices must be used through
out the circui try, and ex
treme care must be used to
make sure no 20 kHz (or its
harmonics) leaks out of the
supply into other sensitive
circuitry. There are a number
of power supply prod ucers
who have solved the pro bl ems
associated with switc hing
regulate d supplies, and sell
suc h compact effic ient sup
plies with rather good results
in terms of reliability .

Recently . a number of IC
manufac turers have pro duced
ICs especially made for use in
the control section of switch
ing regulato rs. These ICs do
alleviate some of the com
plexity, as ill ust rated in refer
ences 1 and 2 . The main
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not all regu lators
switching-mode

1lOvAC ,,' NE,.

line isolatio n), and the mag
nctost rlc tlon noise is not
annoying, because it's higher
than human ears can hear.
Not only does such a regula
tor reduce the transformer
size by using a 20 kHz switch
ing rate, but its main feature
is that the regulat ion is ac
complished in a nearly loss
less fashion. This is done by
pulse-width mo dulation an d
then integration of the pulses .
Consider that the regulator
puts out a 20 kHz square
wave (before integration)
when prov iding a normal
load. An increase in lo ad ing
of the sup ply would then
increase the width of the
positive pulse, and a decrease
in loading would cause a de
crease in the pulse wid th,
because the feedbac k cir
cuitry forces these condi
tions. Since we use transistors
in either " o ff" or "on"
(saturated) conditions, the re
is essentially no dissi patio n,
as in the case of a series-pass
transistor in a con vent ion al
regu lator.

Why are
built with

~ 82

Fig. 13. Power supply built from available transformers for
powering a microcomputer similar to the MITS Altair.



ELECTRONIC SYSTEMS
P.O. Box 964I .San Jose CA 95I57·

(408) 374-5984
TELEVISION
TYPEWRITER

Pari JlO. 109

• Ty pe 103
• Full or half du plex
• w orks lip In 300 ba ud

• Origina t(" or Answer
• No coils, n nll [ow cost crun
ponente
• TI l. input an d output -serial
• Con nect 8 o hm speaker an,1
crystal r mc. direi'll) 10 board
• Uses XR FSK de modulator
• Requires +5 volts
• Ho ard $7.60; with parts $2 7.50

Part 110. 106

• Stand alone TVT
. 32 dlarnine, 16 lint's, modifi
catio ns for 64 d lar!linf' included
• Parallel ASCII (TTl.) inp"t
• Videu o u tp ut
• 1K on board Illemo rl
• Output for computer ('(111 

trolled rur~ " r

• Aulu scroll
• NUI\-d istrucl iH' (~lir!W"r

• Curser inputs: up , do wn, le n ,
rigllt , II00lle, EOL, EOS

• SCl"oll III', down
• Hequires +5 v'{)l1~ at 1,5 ampe ,
and . 12 volls at 3tl mA

• Board o nl" 839.00; wit h p"rls
$1015.00

MODEM
Apple II
Serial 1·0
Interface
Pari No.2
• Ba"d ra il'" up 10 30,000
• l'lug" inlu ..\ppll' I'cripheral
(·"nnl'd"r
• Low -"mre,, 1d rain
• KS-2:12 Input and OUlp"t

SO f'T WA IU:
• Input and Out plll r""tine frmn
monilor "I' BA.'iIC tu telel}'pe ur
"tiler llf'riai llrinier.
• l'roWam fur ".ing an Apple II
f"r a vid eo " I' all inh, lIigent ler
urinal. Board only - $15,041;
with parb _ $12.00; """,,,mhled
ami tesled - $62,00.

• Conv'l'rh video 10 A1\1 mod u
lated It f' , ChalllH"18 2 or 3

• Power r""plired is 12 mils Ae
C.T., or +5 volts DC

• Buam $7.60; with parts $13.50

Part
11 0 . 10 7

RF
MODULATOR

• "Ia) ami record Kansas City
Sta ndard ta l"ps

• Converts a low r-ost ta pl"
rec order 10 a di~lal rl'i~ordl'r

• Work!! up to 1200 baud
• Digital in and 0111 are TIL-serial

• Out pu t of hoard connects to
mic. in o f recorrl ..r

• F.arphonl' nf , ,,n ' rd t'r connects
10 inpu t on ho ard

• Ret:luires +5 vnlts , low power
dra in
• Bo ard $7 .611; with parte $27.50

• No coils

Part no . I II

Part no. 6085
• Board supp lies a regulaaed +5
volts at S amps., +12,·12, and ·5
volts at I amp.
• Circuit has filter s, rectffiere,
ami TI'J!;U laturs.
• Power required is R w,[h Ae at
3 amps., and 24 vults AC C.T. a t
1.5 amlls.
• Board only $ 12.50

TIDMA

Pari no. 232
• Converts TTL 10 RS·2 32 , and
conver ts RS-232 to TTL
• Two separa te c ircuits
• Requires -12 and +12 volts
• All connections go to a 10 pin
gold ptared ed!!:!' connector
• Boa rd only $4.50; wit h pari s

$7.00

RS-U2/TTL
INTERFACE

0:£
.~
:r:.!

Par i 110. 112

• Tape lnteetace Direct ,\1e'II {1r~'

Acceas

• Hecoed a nd pia)' programs wit h
out bonhtrap Inader (lin prom )
hal! FS K encoder/decoder for
direct co nnect io ns to lo w cost
recorder at 625 ba ud ra te , and
d ir-ect co nn ections for inputs an d
o ut pu ts to a dil!."ilal r("('o rder al
any baud rare.
• S-100 bus com pa tible

• Board on l)' $35. 0 0;
wi th parts S UO. OO

DC
POWER
SUPPLY

UART
f4BAUD
RATE
GENERATOR
Pari no . 10 1
• Con verts seria l to paralle l and
paraUel lo serial
• Lo w cost 011 hoa rd baud ra il"
genera tor
• Baud rates: 110, 150,
300, 600, 1200, and 2400
• Low power drain +5 volts and
· 12 v'olb required
• TTL eompa nble
• AU characters co ntain a star t
bil , 5 to B data hits , 1 o r 2 sto p
bits, and either odd or even
parity .
• All co nnections go 10 a 44 pin
gold pl ated I'dge connector
• Boa rd 0111" $12.00; with parts
$35.00

Pari no. 300

• BK Altair bus memnr l
• Uses 2102 Static memor y chips
• Ml"mory protect
• Gold con tac ts
• Wait states
• On bo ard regulator
• 5· 100 b us com pat ible
• Vedor input option
• TRl slate huffered
• Boord o nly $2 2.50; with pa ris
$ 160.00

8K ~
STATIC ..
RAM

To Order: Mention part number and descripl ion. For parts kits add " A" to pari numher. Ship ping paid for orders
accompanied b y check, money order, or Master Ularge, BankAmericard, or VISA n umber, expiration
da te and signatur(". Shipp ing cha rges added to C.O .Il . orders. California residents add 6.5% for ta x.
Par ts kits include sockets for all l Ui, components, and circuil boa rd . Documentation is incl uded ..'il"
all products. Dealer inquiries in vited. 24 Hour Order tine , (408) 374-5984. E2l



The Exterminator

- for buggy KIMs

program suspe nd execution
when the contents of that
loca tion mee t given criteria
[e.g., stop when the contents
equal zero, go negative, equal
some spec ific value , are not
equal to zero , etc.]. Thi s fa
cility can be used to catch
loop counters that exceed
legal bounds or to trap a
piece of code in one subrou
tine th at is erroneously mod i
fying an instruction or data in
ano ther subro ut ine.

The third faci lity allows
the programmer to single step
through his code as if he were
using the KIM standard
single-step function.

Dana LJsher
8613 Caswell Ct.
Raleigh NC 27612

L o cat in g programming
errors is never easy. and

it can become immensely d if
ficult as the size and com
plexity of the program in
crease. This debugging aid
provid es three facilities to as
sist in finding those program-

rnmg errors.
The first faci li ty allows the

programmer to define loca
tion s in his program where he
wishes th e program to sus
pend execut ion so that he
may examine data and regis
ters to insure that the code is
executing as designed. These
locations, where program exe
cu tion is suspended, are
called breakpoints. During
execution, when the program

reac hes a breakpoi nt locat ion,
control is passed to the KIM
mo nitor, and the programmer
has access to all th e standard
KIM funct ions. Execut ion
may be resumed at the point
of interruption by reestablish
ing the program cou nter and
pressing the GO key.

The second facility allows
the programmer to continual
ly moni tor a specific main
storage location and have the

Hardware Operation

1024 by tes of KIM ap pli
cation RAM reside at ad
dresses 0·3F F (hex). In ad di
t ion, there are 103 bytes of
application RAM at addresses
1780-17 E6. The KIM mo ni
tor resides at addresses
1800-1FFF (see F;g. 1). The
sta ndard KIM singl e-step
function causes control to be
passed to the KIM monitor
every t ime an instruction is

Desired o ut put 

High
Low
High
High

S UPl.ICU'"",
COIO IO£CTOR
P' " A

tO R 'IOL 'AGE
6 E" EUns A"
I..nlll ......

Decode circuit output

Low
High
Low
Lo w

• •
P Ul l UP". 10M ~E S lsrO~S

"'AC TH " ,..
" 0> " • • •

b D
H Ol OUAO 1-1 ~P1J' ......0

a.u, COllECTOR

p '--'

• , , • • • r~o...~oU P LICU IOOO

s~.
PI ~ ,

( C P.. 17

~ APPLI CA lIO~ co....r c.o lll

P' ~ ..

UP.t...SIO~
CO" fO£C'OOI
P I" ,7

Fig. 3. Voltage level fo r debug circuit. " Low voltage -= true.

Single1tep output

Low
Lo w
High
High

False
True
False
False

Desired o ut put
Itrue • single step)

True
False
True
True

Decode circuit output
Itrue .. fetching I n
ins t ructio n from
1780·17E61

Fig. 1. KIM memory mop.

&&Ov[ ,~
&v"'LA8I.l ".H PUS"'..

"'M " O"'T O~ "

" " " ",O,. ,TOII: "
- "'........-

" ""L' CU ' Ol'I 11: ...- .., , , "-
-

A V& 'LUU". "[X....u 'O..

,.
..
"

"p"Llcn'ON U M ..
c

'H '

"00

17 [7

"'0 __
' 70 0 __

S ingl.step output
Itrue • fetching I n
instr uct ion ouUide
KIM monitor)

True
True
False
False

Fig. 2. Truth table for debug circuit. Fig. 4. Circuit for debug hardware.
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Fig. 5. Debug program flowchart.
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B, To set a breakpoin t (up to
five breakpoi nts may be ac
tive at once).

1. Set any of the break
point locations to the desi red
stopping address. Breakpoint
locations are: 17DC-17DD,
17DE-17DF , 17 EO-17El,
17E2-17 E3, and 17E4-1 7E5.
For example, to stop at loc a
t ion 0245, set 17De = 02 and
17DD = 4 5, and to also stop
at location 0350, set 17DE =
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119(, AllH l1
1199 ~01O

179" A)O~

l19n ,nnet 7
l "~" r H O
1 0 A l "n01
11M """nil
'7.\1 orr
IHo 1'0 2 0
17'" ro
I Hr. '"
17An eO" A
I Hr "Or~

I n l Ar DB' 7
IIB O errA I7
1/ 1 1 ACn917
17 ", 8eC 917
I1" D AnoA Il
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I1C2 ""nil
17r.~ Ann~ 11
110" ceonoo
li en '00 1
IHn 6 e CBln
1100 8tH
11D2 R4H
17nO UI6 lC
1701 fA

I1DR ono"
I IDA on
17n" on
Il n e rrn
17nE rrrr
1 n o rrrr
1 7T. 2 rrrr
I H4 H rr
1H6 00

and 17FB=17}. Connect the
outp ut of the circui t (Fig. 4)
to NM I (pi n 6 on the expan
sio n connector).
A. To single step,

1. Set th e si ngl e-step
switch locat ion 17E6 to any
nonzero val ue. Star t the exe
cut ion of your program, Each
t ime you press GO, you will
execute one instruction.

2. At any t ime, yo u can
disabl e the si ngle-step func
tion by setting 17E6 back to

gram A) receives control be
fore each instruction is exe
cuted. It first saves th e status
of the system, registers, pro
gram counter, and status
register. It then chec ks to see
whether the user is in single
step mode. If he is, the debug
software exits to the KIM
moni to r. Note that the Kl M
single-step switch is not used.
If it was, then the system
would si ngle step through the
debug software, which we do
not want.

Instructions
Load the program into lo

cations 1780-17E6. Set t he
interrupt vector {17FA=80

Next, a check is made to
see whether a user-specified
breakpoint has been reached.
If so, the soft ware exits to
KIM and di spl ays the break
point address. If the program
is not at a brea kpoint, a
check is made to see wheth er
t he user has specif ied a value
test. To do this, the user
would have provided an ad
dress, the type of co mpare to
be performed, and a test
value to be compared against
The software performs the
test, and, if a match is found,
the soft ware exits to Kl M,
displ aying the address spcci
fied and its contents. If a
match is not fo und, the pro
gram exits to KI Mat a differ
ent point to restore the sys
tem's status and to allow the
instruct ion to be executed.
See the fl owchart in Fi g. 5.

fetc hed outside the range
180().1FF F (the monitor).
This allows the programmer
to si ngl e step through his
code, and it allows the moni
tor to execu te at normal
speed. The debug hardware
modifi es the si ngle-step func
tion so tha t any code at
178().17E6 is al so executed at
normal speed, as if it were an
extension of the monitor, In
these 103 bytes, place the
debug software. To accom
plish this modified single-step
function, combine the normal
single-step output (SST OUT,
pin 17 on the expansion con
nector) with the decod e cir
cuitry that indicates the in
struction is bei ng fetched
from 178(). 17E6 (K5, pin H
on the appl ication connec
tor), and suppress the inter
rupt. The truth tabl e for the
circuit is sho wn in Fig. 2, and
the associated voltage level
tabl e is shown in Fig. 3. Note,
it is not clear from the KIM
documentation that the nor
mal single-step output voltage
is LOW to generate an inter
rupt and that the outpu t of
K5 is LOW wh en an instruc
t ion is being fetched from
178().1 7E6. The circuit is
shown in Fig. 4. It uses two
gate s of a 7403 quad 2- input
NAND gate lC, The two resis
tors are 10k Ohm, 1/4 Watt
pull-up resistors, needed be
cause the 7403 is an open
col lector device.

Sof tware Operation
The debug software (Pro-



Tn' Breakpoints
address Cod. V.lul # , # 2 # 3 # . # 5
1708-9 17DA HOB 17DC-D 17DE·F 17EO·1 17E2·3 17E4-5

01 47 FO 00 0245 0350
0250 DO A9
0235 FO FF
0177 90 CO
0035 BO 05

wor k o n the zero page loca
t ions where these registers are
stored when an interrup t oc
curs (status register = Fl ,
stack poi nter = F2, accumula
tor = F3, yreg = F4, xreg =
F5).

Fig. 6. Sample form for keeping track of break points.

03 and 17 DF = 50.
2. To remove a break

point, reset the breakpoint
locatio n to FFFF.
C To perform a value test

1. Se t l ocati on s
1708-1709 to the desired
memory address (1708 =
high part o f th e address and
1709 = low part of the ad
dress).

2 Set 17DA for the type
of compare desired (17DA =
FO for an equal co mpare,
170A = DO for a not equal
compare, 170A = 80 to test
for the memory location be
ing equal to or less than the
value specified, and 170A =
90 to test for the memory
location being greater than
th e value specified). Set

170 A = 00 if you do not
want to perform any test.

3. Set 1708 to the val ue
to be compared against
Example: To sto p if locat io n
0147 = 00, so" 1708 = 01,
1709 = 47, 170A = FO,
170B = 00.
Example: To sto p if location
0 250 is not equal to A9, set:
1708 = 12, 1709 = 50, 170A
= 00, 170B = A9.
Example: To stop if location
0325 goes negative (equals
-1), so" 1708 = 03, 1709 =
25, 170A = FO, 170B = FF.
Example: To stop if location
0177 becomes greater than
CO, so" 1708 = 01, 1709 =
77, 170A = 90, 170B = CO.
Example: To stop if 0035 is
less than or eq ual to OS, set:

1708 = 00, 1709 = 35, 170A
= BO,170 B=05.
Note: To disable the test
functio n, set l 7D A = 00.

Notes
Make sure you set the in

terrupt vector (17FA = 80,
17FB = 17). If you have a
BREAK instruction in yo ur
code (opcode = 00), it will
not exit to KI M as usual. To
make it wor k properly, set a
breakpoint at the locat ion of
the BREAK instruction. The
STOP key will not exit to
KIM either. If you lose con
trol of your program, hit RE
SET. If you want to perform
a value test o n any of the
registers (accumulator, index,
status), set the value test to

Hints on Debugging
Write the code in modular

form. Use separate subrou
t ines for each ident ifiable
function. When testing the
code, set break points at th e
entry and ex it to a subrou
ti ne. When you stop at the
ent ry to the su broutine, test
all input data to insure it is
valid. Now set breakpoints
and value tests within the
subro utine to test loop co unt
ers, variables, etc. When you
stop at the exit from the
subrouti ne, test the output
data created by the subrou
t ine. Repeat for other subrou
tines. It is very helpful to
keep track of where you are
by writing down active break
points and value tests. Use a
form such as the one in Fig.
6. "
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For Your Computer!

T he September, 1977,
issue of 73 Magazine,

whic h was devote d to ama
teur RTIV, has qu ite a lot of
good information in it. One
of the articles that appealed
to me the most was " Design
an Active RTIV Fil ter" by
Peter Star k K20 AW. T he
method presented in this arti
cle for designing active band
pass filters is well il lustrated
and makes the whole design
process relat ively easy.

It occurred to me while
reading the article that th is
type of scheme is a perfect
candi date for computer
ization. It shou ld make a
good example of a computer
maki ng li fe a little easier for
the radio amateur attempting
to home brew RTIV gear.
This func tion of removi ng
drudgery is the capacity in
which I feel that computers
will make their major impact
on amateur radio, much as
they have al ready done in the
busi ness world.

Since what I will do here is
develop the computer pro
gram for the Stark method of
f il ter design, you sho uld read
that article thoroughly before
going any further. Rather
t han reproduce his diagrams
and tables, I will simply refer
to them and only show the
ideas that were necessary to
convert his grap hical approach
into a computer solution.

Design of the Program

The only real problem
with computerizing the Stark
method is derivi ng the math e
matical equations necessa ry
to solve for the center fre 
quency and Q value of each
stage in t he filter. The grap h
ical method for this part of
the design is shown in Stark's
Fig. 6. My Fig. 1 shows a
diagram that can be used for
the derivation. This diagram
is the same basic one as
Stark's Fig. 6, but uses vari
ables instead of specific
numbers. In this diagram, F is
the center frequency for the
whole filter, S is the center
frequency for one of the
stages, an d B is the band
width of the whole filter.

Using Fig. 1, tr igonomet ry

•

•

RTTY filter design program

BASIC
-

At Last!

A Use

A n Imsai 8080 in the University of Miami's Hertz Computer Lab display s part of the solution
to a filter design problem.
r, ...:.m 88

Dr. John F. Stewart
Box 248237
University of Miami
Coral Gables FL 33124



6-po le, Bpole, and lO-pole.
T hus, if P is the number of
poles des ired, row (P/2) -1 of
the array N gives the P/2 po le
locations necessary for the
fil ter. For example, for a P =
Spole fi lter, the P/2 = 3 pole
locations from data state ment
270 are located in th e (P/2)
1 = 2nd row of the array N.
While this scheme may seem
complex, it ma kes the calcu
lation part of the program
m uch s.mple r than it o ther
wise would be.

Lines 40.50 define an
array C with the data from
line 285. These num bers are
the upper bounds of the
Finagle Factor regi on s, as de-
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Fig. 2. tmsat 8080 BA SICprogram Ust;ng.

Program Description

The program, wr itten in
Imsai BASIC, is sho wn in Fig.
2. It is logically divid ed
into three sect ions. The first
section ex tends from line 1
through line 115. In this sec
t ion , a ll variables need ed to
perform design calculations
are defin ed. Lines 15-35 de
fine the doubl y subscripted
array N using the pole loca
t ion data from lines 265-280.
Each data line gives the toea
tion (in degrees) of each pole
for one of the f ilter types.
The four typ es are q-poi e,

examples given in Stark's arti
cle.

• 1786.

_ s.u.

'"

•

each stage as center fre
quency for the stage divided
by twice the semic irc le heigh t
above the hori zontal axis.
Thus,

Again, the calc ulated val
ues, which are exact, agree
closely with the values o b
tained by means o f th e graph
ical me thod.

G iven the center frequen
cies and Q values for each
stage o f the filter, all that is
left to do is to use the appro
p riate set of eq uations from
the second and th ird colum ns
on page 39 of the Stark arti
cle to determine the required
resistances. The first se t is
used for Q values less than
10; the second set is for Q
val ues between 10 and 50.

Only tw o addit ional pieces
o f information are necessary
- the val ue of the capacitor
for each stage of the fit ter
and the gain of the stage.
Stark recom mends setting the
capacitor val ue to either 0 .1
or 0 .01 u F, so that potential
p roblem is easi ly solved . The
gain , however, is somewhat
more of a problem. Here
Star k recom mends a small
gain, say a gain of two , for
the single o p amp filter . For
the two op amp filter, the
suggestion is for a gain be
tween two and five times the
square root of the stage Q. I
have p icked a gain of three
t imes the square root of Q for
use in the program. This value
conforms to the numerical

where S must be calculated
from equat ion 1. For the
Star k example, th e Q values
of the three stages are :

. ,---i..----f"-!..l.-~!_'------- F"[OU[ OOC Y

The 3° addi t ion to each of
the pole locat ion angles is t he
Finagl e Factor given by Stark
in Table 2. As can be seen,
the resu lts of these calcula
ti ons agree clo sely with
Star k's graphical results. The
graph ica l results are, of
course , o nly approxi ma t ions
of the t rue values given by
the equat ions.

The Q values fo r each
stage can be derived using the
fac t that the po le locatio ns
are allan a sem icircle above
the horizontal axis. The equa
tion o f th is semicircle is :

Fig. 1. Diagram for pole location derivation.

tells us that :

sec
53 ·2100' T <'" 13OY · :n · 2Xl\1ro,

S · F~!<", . I IIa

where a gives the angle in
degrees fro m th e horizontal
axis counterclockwise to the
loca t ion of a part icu lar po le.
The values of the variable a
arc given in Stark's Fig. 7,
except that his numbers must
b e co n v e r te d t o
counterctockwlse angl es from
the horizontal so that the
formula works properly. Th is
is easily done. For example,
the pole location angles for

o
the 4-pole filter would be 4 5
and 135°, for the 6-pole fi lter
30°,90°, and 1500

• etc .
In the example used by

Stark, a 6-pole fi lter is being
designed for a center fre
quency (F) of 2200 Hertz
with a bandwidth (B) of 260
Hertz. Thus the center fre
quencies for the three filte r
stages are:

where h is the hei ght o f t he
semicircle in Hertz above the
horizontal ax is at a frequency
of S Hertz. Th e variables B
and F are defined as before.
Stark gives the Q value fo r



fined in Table 2 of the Stark
article.

Lines 55-65 define, by
means of a prompt sequence ,
the center frequcncy (F) for
the filter , the number of
poles (P) desired in the de
sign, the desired bandwidth
(B), and the value of the
capaci tor (C1) in microfarads.
Li ne 65 converts C1 into

Fig. 3. List of variables, definitions, and references.

farads.
After checking to make

sure the number of poles de
sired is valid (line 6 1 rejects P
if it is no t an even number;
li ne 62 rejec ts P if it is not 4,
6, 8, or 10 ) and converting
C1 to farads , the program
calculates the Finagle Factor
In lines 70-100. The lo gic rs
to look at the upper en ds of

Scalar

AS
B
Cl
F
Fl
F2
G

J
P
PI
a

Rl

RS
S
X

Array

eLi

N 1.•.1

Sta nds for

Alphabetic info rm atio n.
Bandpass of whole filter .
Capacitor va lue - .1 or .0 1 uF .
Center frequency of filter .
Index to Finagle Factor.
Finagle Factor.
Gain of filter stage.

Index for loop cont rol.

Index in nested loops.
Number of poles in f ilt e r.
Pi · 3. 14 15926 54 .
a value o f f ilt e r stage.

ReSistor value.

ResIstor va lue.
Center frequency o f filte r Stage.
Tem porary stOrage.

List of upper boundaries
of F inagle Factor regIons.
List of pole posit io ns fo r
eac h type of f ilte r.

R.ferenees

259, 262, 263
60,70,110,125, 130
60,65,165, 190,205
60,70,110, 125, 130
70,80
100, 125
162,1 70,1 75, 192, 202,
215, 235, 250
15 , 20, 25, 35, 40, 45, SO,
75,80,85, 95 , 100, 120, 122,
125, 260
20,25,30
60,61 .62.120,125
10.1 25.165,205
130,1 35.140.145.165.1 75,194,
202. 205,215.235,250
205. 2 10, 215. 220. 225. 230,
235.245,250
235, 240, 245
125, 130. 135, 165. 193,205
165,170,175.180. 185

5. 45.80

5, 25, 125

the eleven Finagle regions an d
determine the lowest upper
end that the q uant ity F1 =
B/3 F is less than. If this
quant ity ts less than the " lth"
upper boundary, then the
F inagl e Factor is I - 1 degrees.
For exam pic, if F1 is less
t ha n t h c t hird upper
bou ndary (0.04), then the
Finagl e Factor is 2°. If F1 ls

not less than 0.19, the upper
boundary of the top region, a
warning is printed o ut , and
the top Finagle Factor is
used. Here again, the logic is a
bit tric ky, but th is pays off
later when it is time to do
calculations.

The first part o f the pro
gram ends with th e printout
o f the 3 dB bandwidth in
Hertz in line 110. Thi s print
o ut is help ful in spo tt ing
errors in the data as entered.

The second part of the
p rogram performs th e d esign
calculations and includes lines
120-260. This part of the
program is one large loop
which is repea ted for each
pole locat ion in the fi lter.
Thus the loop index in line
120 goes from 1 to P/2.

Line 125 calc ulates the
center frequenc y (5) for each
s tage in t he filter, as
explai ned above. If the design
is for a P pole filter, then the
a ppropriatc pole location
angle is N(P/2·1, 1) for the
"lth " stage of the filter. Since
the pole location angle must
be mo dified by the Finagle
Factor (F2 ), the modified
location is N (P/2·t, l) + Fl .
Finall y , since , in BASIC,
tr igon omet ric functions must
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Fig. 4. Samo te run session using the two exam ples given in the Stark article.
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h a ve thei r argu ment ex
pressed in radians ra t her t ha n
in degrees, t his qua nti ty must
be mul t ip lied by 1T/180. Li ne
125 is the result ing calcula
t ion .

The Q value for t h is stage
of the filter is the center
freque ncy (S), as just celcu
lated , d ivided by t wice the
height of th e ci rcle above S.
Line 130 perfor ms this calcu
lation.

Following these two calcu
lations, t he remainder o f this
p art of t he progra m is
s t raigh tfo rward . Depend ing
on wheth er the Q value as
just ca lculat ed is Jess than 10
or between 10 and 50 , t he
program jumps to t he calcu la
t ion and prin tin g of the resis
tor values fo r a one or t wo o p
a mp fil ter stage. Th e equa
t ion s used are the ones given
in the Stark article in
columns two and three on
page 39.

The only decision left at
t his point is the value of the
gain (G) for eac h stage. As
mentioned above, Stark uses
a gain of two for single op

a mp fi lter stages and th at
convent ion was uphel d in t h is
program in line 162 . A gain
of two to five ti mes the
square root of the stage Q is
suggested fo r two o p amp
stages. Line 202 sets the gain
to three times the square root
of Q for t hese stages. Th is can
be modified as desi red .

The thi rd part of the pro
gram consists of data lines
265-285. S ince these numbers
have al ready been discussed
above, no fur t her com men
t ary is necessary here .

Fig. 3 defines a ll the va ri
a bies used in the program a nd
gives t he line nu mberfs] in
whic h t he varia bles are used.
T his info rmation sho uld be of
help to anyo ne who w ish es to
delve mo re dee ply into the
mechan ics of the calculations.

A Sam ple Run Session

I have used the t wo exam
ples worked out by Stark to
illustrate the running of the
fi lter design p ro gram . The
in puts to these two runs are
shown in Table 1. Fig. 4
presen t s the run session In

deta il.
What will be im med iately

o bvious from the results pre 
sen ted is tha t the exact resis
tor values requi red for the
design will not be available.
T hus you mus t select the
standard resistor va lue closest
to the exact value give n by
the program. T o compensate
for this deviation from the
requ ired resistances, the val
ues of R2 in the single cp
a mp fi lter and R2 and R8 in
the two o p a mp stages are
d oubled , and the nearest sta n
dard pot is select ed fo r these
resisto rs. Th ese pots a llo w the
center frequenc ies an d Q val
ues of eac h stage to be set
precisel y. All resisto r values
a re expressed in Ohm s, and
the use of pots is no ted on
th e o ut pu t.

A ni ft y a nd not too diffi
cult mod ifica tion to the pro
gram would be to have t he
computer select an d print the
nearest standard value resis
tors rather than the exact
design values. I would have
built th is feature into the
o rigina l program except for

Run 1 Run 2
F 2200 Hz 2550 Hz
B 260 Hz 1100Hz
P 6 6
Cl 0-01 ~F 0-01 JJ,F

Tob ie 1.

t he di fficul ty of locat ing a
com pre he nsive list of stan
dard resistor an d pot values. I
will be glad to ma ke th is
change fo r anyone who w ill
send me suc h a list, an SAS E,
and $1 to cover dupl icati on
costs.

Summary

Active filte rs have a num 
ber of advantages over th eir
LC counterpa rts. While t he
or igina l Star k art icle provides
a work ab le scheme for design
ing active ba nd pass fil ters, t he
g ra p hical solut ion suffers
from th e lack of precision
inhe rent in a ll graphical solu
tions. Since it is so easy to
compu terize the design pro
cess, we may as well give t he
computer one more task to
perform for us. Maybe com
puters actually can be usefu l
to t he rad io amateur! •

o 0 -6
-- ---"

--
:;;-- z: - --.- • .
--~ - -. '-:----:- -:

-. ~"
- 'b +; _ ",~/

509 Argonaut Transceiver
206A 25-10DKHz

Crystal Calibrator
208 CW Filler
210 Power Supply lor 509 only
215P Ceramic Microphone
KR5-A Keyer
405 lOO-WaIl Linear Ampli'ier
251M Power Supply for

509 & 405

$369.00

s 29.00
s 29.00
s 34.00
s 29.50
s 39.50
$169.00

$ 95.00

for further Information, write:
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A low-cost 63-key non
encoded keyboard is available
from many computer dis
uibutors for under $20. It is
essentially a 63 single-po le
si n gle-throw (SPST) N.O.
switch matri x that is lettered
and arranged as a keyboard.
This article describes a
method to inte rface thi s type
of keyboard to an I/O port
using two TTL [Cs. A soft
ware list ing that uses this
keyboard to control a 16 x
64 video board is al so given.
A block diagram of the sys
tem is shown in Fig. 1.

Thi s interface uses soft 
ware instead of hardware to

O ne of the best methods
o f in p u tt ing alpha

numeric data to a computer
system is with a typewriter
style key board. It has proven
i t se tfan effective man
mac hi ne inte rface and can be
found on a multitude of
systems from th e smallest
micro to the largest IBM .

John Eaton
1126 N. 2nd
Vincenne" IN 4 7591
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Fig. 2. Keyswitch matrix diagram showing all 128 functions
and alphanumeric characters available.

AffordCan

Fig. 1. System block diagram.
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,perform ma ny of the key
board function s. It requires a
great deal more CPU time
tha n a n in terrupt-driven
system, but it can be built
usi ng less hardware. Since
software costs time, and hard
ware costs money J it is more
economical to use software.
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Fig. 3. Configuration for 48 characters (with KIM-' interface information).

OUTP UTS

E 0 C •

switches is pressed .
To test th e ent ire key

board, the CPU mus t con
ti n uously increment th e
lower four bits and test bit 7
for a low. When a low is

~OIJTPUT

OUTP\JT S

14<48

• • , ,
~

,. p u TS

T " PUTS r:::~
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How Does It Work ?

To understand how the
interface works, imagine a
keyboard with 128 keys that
represent the enti re ASC II
character set. Thi s keyboard
could be wired as a 16 x 8
matrix, as shown in Fig. 2.
(Fig. 3 illustrates my con
figu ration and interface to
my KIM.) Data is passed
through an 8-bi t bidirectional
peri pheral p ort. T he
four low-order bi ts are set as
out puts and connect to a
four/sixteen decoder (le1).
By writing a number from
0 H -F H into the data po rt,
the CPU can cause anyone of
the sixteen outpu t tines of
ICl to drop to O. If a key
that is co nnected to the se
lected line is pressed, then the
ofrom IC1 will be connecte d
to o ne o f the eight inputs of
IC2. IC2 will then output a
3-bit binary number fro m
000-111 to indicate exactl y
which one of the eight input
li nes is low. At the same time,
pi n gs outp uts a low when 
ever anyone of the input pins
is low. By connecting th is pin
to the data port bit 7, the
CPU can test it to see if a key
is pressed. If it is, then the
four output bits combined
with the three input bits give
a 7-bit num ber that indicates
which one of the 128

Fig. 4. Pinout diagram of tCs used. Flowchart A. The software "Big Picture. "
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KEY lel pin IC2 pin Normal co de Shift code Control code
@ 0 3 40 60 00
A 1 3 41 61 01
B 2 3 42 62 02
C 3 3 43 63 03
0 4 3 44 64 04
E . 5 3 45 65 05
F 6 3 46 66 06
G 7 3 47 67 07
H 8 3 48 68 08
I 9 3 49 69 09

J A 3 4A 6A OA
K B 3 4B 68 OB
L C 3 4C 6C OC
M 0 3 40 60 00
N E 3 4E 6E OE
0 F 3 4F 6F OF
P 0 2 50 70 10
Q 1 2 51 71 "R 2 2 52 72 12
S 3 2 53 73 13
T 4 2 54 74 14
U 5 2 55 75 15
V 6 2 56 76 16
W 7 2 57 77 17
X 8 2 58 78 18
Y 9 2 59 79 19
Z A 2 5A 7A l A
[ ( B 2 5B 7B lB
\ : C 2 5C 7C l C
J l 0 2 50 70 10
t - E 2 5E 7E l E

DEL F 2 5F 7F 1F
0 0 4 30 20
11 1 4 31 21
2 " 2 4 32 22
3# 3 4 33 23
4 $ 4 4 34 24
5 % 5 4 35 25
60 6 4 36 26
7 • 7 4 37 27
8[ B 4 38 28
9, 9 4 39 29
• • A 4 3A 2A·
;. B 4 3B 2B
.< C 5 2C 3C
• • 0 5 20 30
.> E 5 2E 3E
I? F 5 2F 3F

Table 1. Table of connections for 48 keys showing ASCII codes produced when keys are
pressed.
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Photo B. The hard part - wiring the keyboard.

found, the 7-bit ASC II code
can be directly loaded fro m
the port.

Since 128·key termin als
are relati vely scarce and hard
to usc, most of us use a
64-key termin al with shift
and control keys. Figs. 2 and
3 show how th ese two keys
can be connected to another
I/O port so th at th e CPU can
test them . Table 1 lists 48
common keys of a 64-key
terminal and shows where
they can be con nected in th e
matr ix. The ASCII code
shown in the normal column
is produced when that key is
pressed. The soft ware used
with thi s inter face will also
test the shift and cont rol
keys. If they are pressed , it
wi ll mathemat ical ly shift the
code and produce th e codes
shown in th e shift and co n
trol co lumns. Thi s way, the
48 keys, when used in
conjunct ion wi th the sh ift
and control keys, will pro
duce all 128 ASCII combln
ations.

Thi s system by itself can
be awkward to use. Even
tho ugh a carriage return
(ASCII 00) can be produced
by pressing M and Control ,
most of us would prefer to
use a separate key. Any of
the codes produced by shi ft
and control keys can be wired
to a separate key just by
placing the key in the matrix.
Fig. 2 shows the lines needed
to connect any of th e keys to
IC1 and IC2. You must be
aware that lC2 actually in
verts the output bits, so,
when line 0 is pulled low, it
o ut puts a 111. To cor rect for
this, the lines are wired in
reverse. To connect a carriage
return key, wire the switch to
th e 0 ou tput of ICl and the
7 input of IC2. Often-used
codes like space, carriage
return, line feed, delete, and
backspace should be wired
directly to the mat ri x for ease
of operation.

The Software
Since this system is soft

ware-contro lled, I am in
c luding a detai led hand
assembled listing of th e in
put/outpu t for my KIM -'
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·'}·,• ~ ICO OUTPUTS

KA·1 4
KA· 4
KA· 3
KA· 2
KA- 5
KA·6
KA· 7
KA- B
KA-A
KA- 1
KA· 9
KA·l0
KA·ll
KA-12

IC2 '"~UT$I : e
~ . ,
]\ ~ ,I /

···· 1 .{,

~ 'C' I : :: .. ,
••_._.. 1'1

~.u •• r , ~, '4'~

•
]4 '0

1:" .... "' .:I ,
ClIO".CT"" ,

•
-If- ••••

"O'" F ~..~{
"("UT
COI" OIoo..
' ..1FT

1 PAO
2 PA1
3 PA2
4 PA3
5PA4
SPAS
7 PA6
8PA7
9+5 Vdc

10 Ground
11 PBO
12 PBl
13 PB2
14 PB3

KA • KIM appl icat ions connector

Connections to 14 p in connector from KIM -1 .

0200 20 00 20 LOOP .lSA LINE IN
0203 4C 00 02 JMP LOOP

Table 3.

0200 20 00 20 LOOP .lSA LINEIN
0203 20 BD 20 JSA LlNEOT
0206 4C 00 02 JMP LOOP

Table 4.

• S • ,, .• • • •

Fig. 6. PC board component layout and KIM· ] application
connector interface. '

Photo C Component side o f PC board.

• •••••••••• •• •••••••• •

appears, it means that the
subrou tine has been called
and is requesting data. You
may type in up to 64 char
acters. If you press the repeat
key by itself, the cursor will

Fig. S. PC board artwork .

Table 2. Definitions.

line regist lll" - A 64-byte area o f RAM in pege 0 used to ho ld
one line of ASCII characters. Both the inpu t and OUtput
Mlbrouti nes use the s.ame line register.
Memory mapped video display - A video d isplay board that
looks like a section o f read/write RAM to the CPU. A 16 x 64
video display uses 1024 bytes o f memory space. Each address
COf"rll$ponds to a uniqu e locat io n on t he screen. Wr it ing an ASCII
cha rac ter to a video add ress will cause that character to appear
o n the screen.
Video line pointer - Two co nsecut ive bytes in page 0 RAM that
contain the 16-b it address of the screen locat io n c urrently being
filled .
Cu~or - A white block that appears on the screen to show
where t he next rvped character is to be placed. The cu rso r is
turned o n by saving the character at the curser locat ion in
memory and then storing an FF on the screen. It is turned off by
retrieving the o ld charac te r from memcrv a nd wr iting it back on
the screen in its old location.

(Program A). This also con
tro ls a video display boa rd. It
is written fo r an MOS 6502
and is currently running on
m y system. General and
specific flowcharts are pro
vided for those who would
like to inco rporate thi s tech
nique into anot her syste m.

The software contains two
main subrout ines:

L1NE IN : Scans the keyboard
and accepts up to 64 char
acters which are to be dis
played on the screen. The
ASCII codes are stored in
page 0, start ing at 0000 for
use by the calling rout ine.
L1 NEOT : Displays the ASCII
characters start ing at 0000. It
wi ll display 64 characters
unless a CAR RET (00) is
found.

The vi deo line used for
both programs depends on
the address in the video line
pointer (OOED, OOEE). This
shoul d be set to the starti ng
address of the video memory.
The subroutines will update
it.

Using the input subrouti ne
IS simple. When the cursor
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Continued.

Relat ive jump
Turn cursor o ff

Set X inde x to the cursor position OO·3F
Test for a pressed key

Set up index registers
Set up data direct ion registers

Branch if key was pressed
Test f or a repeat key

T urn on the cursor by ~ving me ch.
in the cursor 's pos ition and storing
an F F on t he screen

Branch if repeat was not pressad
Turn the cursor off by retri eving t he
previously sto red char
Increment the video line pointer

L ine register 64 bytes
RA M scratch pad 4 bytes
StorCl9fl for charac ter in cws or position
Video tine r2
poin ter ~ytes

Data I/ O ports
Save A, X,VPHA

TXA
PHA
TVA
PHA
LOV # OO
LOA# OF
STA PORTS+l
LOA(VIOLIN I,V
STA CURSOR
LOA#FF
STA IVIOLlNI.V
JSR OELAV
JSR SETX
JSR GETASC
LOA TEMP
BPL PROC
LOA PORTS+2
ANO#04
BNE SCAN
LOA CURSOR
STA(VIOLIN),V
JSR NEXCHA
SEC
8 CS START
LOA CURSORPROC

SCA N

START

LR
TEMP
CU RSOR
V IOLI Nlo
V IO L INhi
PORTS
LINEIN

17

17

20

20
20
20

/7 7 "1("e

0000
0060
006'
OOED
OOEE
1700
2000 48
2001 8A
2002 ' 8
2003 98
2004 48
200S AO 00
200 7 A9 OF
2009 80 0 1
200C 8 1 ED
200 E 8S 8'
2010 A9 FF
2012 91 ED
2014 20 FO
2017 20 C2
201A 20 AC
2010 AS 80
20 1F 10 t t
2021 AD 02
2024 29 0'
2026 DO F2
2028 AS 8'
202A 91 ED
202C 20 C8
202 F 38
2030 80 DA
2032 AS 8'

Program A. Source list ings for KIM·' or other 6502-based processor.

Flowchart B. Detailed flowchart for keyboard "encoding " and display of characters.

move to the right wi thout If the re are fewer than 64 OD shoul d be used. Then LlNEOT. The characters will
changi ng any of the video. characters, a termination of j u m p i n t o su b ro u t ine be displayed on thetl ne selec-
Pressing any other key along
with the repeat key will con
tinuou sly input th e selected
key onto th e screen. Back
space will move the cursor to
the left but will not change
any of the vi deo. Li ne feed
will cause the cu rsor to move
down one li ne. If a line feed
occurs on th e bottom line,
the cursor will jump to the
top of the page. Car Ret will
cause the rest of the line from
the cursor to the right edge of
the screen to be blanked o ut.
The cursor will be reset to the
start of th e next line, and
control is returned to the
cal ling program.

If the cu rsor was o n the
bottom line, then th e display
is scrolled up one line. The
input subroutine will set th e
video line pointer to the next
avail able line and leave the
cursor off.

To use the o utput sub
rout ine, the ASC II characters
that you wish to d isplay will
be in page 0 , starti ng at 0000.

lId ..



2034
2036
203.
2038
2030
2040
2042
2044
2046
2048
204A
2040
204 E
2050
2052
2054
2056
2058
205A
2050
206E
2060
2062
2064
2067
206.
206B
2060
2070
2073
2076
207B
207A
2078
207C
2070
207E
207F
2080
2082
2084
2067
2DB9
20BB
2060
208E
20SF
2090
2091
2092
2094
2096
2098
209A
209C
209E
20AQ
20A3
20A6
2OA8
20AA
20AC
20AD
2CAE
20BO
2OB3
20B6
20B8
20B9
20BB
2090
208F
2000
2OC '
2OC2
2OC4
2OC6
2OC7
20CB

9 1 ED
AD 02
29 04
FO 0 5
AD 00
10 F4
AS 80
C9 08
DO DB
C6 ED
20 FO
38
BO Be
'5 00
C9 00
FO 2A
C9 OA
DO 05
20 D E
38
BO AC
09 BO
91 ED
AD 02
29 03
C9 03
FO 0 3
20 28
20 C8
20 C2
EO 00
00 92
68
AB
68
AA
68
60
A9 JF
91 ED
20 C8
25 ED
DO F5
FQ ED
48
BA
4B
. 8
4B
AD 00
A2 00
B5 00
C9 DO
FO E4
09 80
9 1 EO
20 CB
20 C2
EO 00
00 EC
FO CE
8A
48
A2 10
EE 00
AD 00
10 05
CA
00 F5
A9 F F
85 80
68
AA
60
A9 3F
25 EO
AA
60
4B

17 eaocr

17

CO NT

20

CON1

20

CON2

17

21
20 OUT
20

EXIT

CART

20

L1 NEOT

LOOP

20
BO

GETASC

11 SRCH
17

KP

SETX

NEXCHA P

/977

STA(V IOlIN).Y
L OA PORTS+2
ANO# 04
B EQ CONT
LOA POATS
8 PL eaoct
LOA T EMP
CMP#08
BN E CON 1
D EC V IOUNlo
JSA DELAY
SEC
BCS START
STA LR )<
CMP#OD
BEQ CA RT
CMP# OA
BNE CO N2
JSR NEXLl N
SEC
BCS STAR T
ORA.:#;SO
STA(V IDLlNI.Y
LOA POR TS+2
ANO# 03
CMP# 03
BEQ O UT
JSR SH IFT
JSR NEXC HA
JSR SETX
CPX#OQ
BN E START
PLA
TAV
PLA
TAX
PLA
RTS
LDA#3F
ST A(V IOLlNI.Y
JSR NEXCHA
AND VIDLINlo
BNE CART
BEa EXIT
PHA
TXA
PHA
TVA
PHA
L OY #)O
roxeoc
LOA LR ,X
CMP#)D
BEaCA RT
ORA#8o
STA(V ID L INI,Y
JSR NE XCHA
JSR SET X
CPX#)O
BN E LOOP
BEa EXIT
TXA
PHA
LDx#1o
INC PORTS
LOA PO RTS
BPL K P
DEX
BNE SRCH
L DA#FF
STA TEMP
PLA
TAX
RTS
LDA #3 F
AN D V IDLINlo
TAX
RTS
PHA

Ten for repeat key

Branch if repea t key is pressed
If repeat key is not p ressed, t hen loop
until the A SCII key is released
Fetch the ASC II char no rma l code
Test for bec kscece

Backspace rout ine, decrements video pointat'"

s tore the char in l ine register
T en for CA R R ET
Bra nch on a CAR R ET
Test f or a l ine f eed
Branch if not a line fead

Convert to Poly ASCII char
Display the character
T est for SH 1F T or CONTAO L keys

Branch if n o SH IFT or CONTR O L

Point video pointer t o ne)(t position
Set X t o char position 00-3F
Test for 64 chars
Branch if less than 64 chars received
Reslore ACCUMU LATOR a~ INDEX R EG s

Ret urn to calli ng rou t ine
Load a b lan k (Pol ygraph ics chari
Display a bla nk

Mask the 10 ordat'" byte of the video
pointer with 3F . If it is the e~ of
line, Ihen t he result wi ll be 00
Save A.X,Y

Fetch ASCII from line register
Test for CAR R ET

Convert to Poly ASC II char
Display the character

Set X to char position 00 -3F
Ten fo r end of l ine (64 cbarsl
Bra nch if less man64 chars

Save X - T h is routine scans the keyboard
16 t imes and returns ASCI I key pressed
in T EMP if no key then T EMP - FF

Fetch ASCI I code
Branch if key is p ressed
Decrement count er
Branch if less than 16 loops completed
No key was pressed
Save A SCII or F F
Restore X

This rou tine selS the X inde. to t he
character posi t ion (value of 00-3FI

T h is ro utine adwnces t he video l in e

Continued.

ted in the video line pointer,
and all video from the end of
your st ring to the right edge
of the screen will be blanked
out. The video line po inter
will be incremented to the
next available line.

Th is software is designed
to work with a Polvmorpbics
video board and requires that
all ASCII codes have the ir
high order bit set to one. The
soft ware wil l do th is. All
machine functions (ASCII
00-1F) are d isplayed in the
Greek alphabet. Enteri ng any
alphabetic character causes
the upper case to be d is
played. Shifting it will cause
the lower case to be dis
played. The follo wing mem
ory allocat ions are used :
0000-003F 6 4-byte stor

age fo r ASCI I
charac ters
being input or
output.

ooE D,OO EE V i deo line
pointer (set to
00, 7C).

0080-0084 Sc r atch pad
RAM used by
t he subrou
tines.

1700 Address of
data po rt that
keyboar d is
connected to .

1701 Data directi on
reg ister f o r
keyboard po rt.

1702 Add ress of
data port that
shift, control,
a n d re pea t
keys use.

1703 Data direct ion
register.

7COO-7 FFF Memo ry used
by video
board.

Construction

The circuit is constructed
on a single-sided printed cir
cui t board (5 cm x 6 cm).
The keyboard was wired
usmg po int-to-point sol
dering. Wiring all the keys
into their proper place on the
matrix will be the most
tedious part of the project.
Take your time, and do it
right the fi rst t ime. All con
nections between the KIM-l
and the keyboard are made

'7!ldI



20CS E6
20CB DO
20CO E6
20CF 10
2001 20
2004 AS
2006 85
20D8 AS
20D A 85
200C 68
200 0 60
200 E 18
200 F A5
20E1 6S
20E3 85
20E5 A9
20E7 65
20ES 10
20E B AS
20ED 85
20EF 60

20FO 48
20F1 8A
20F2 48
20F3 98
20F4 AO
20F 6 CA
20F7 DO
20F S 88
20FA DO
20FC A8
20FD 68
20F E AA
20FF 68
2 100 60
2101 84
2103 AS
2105 85
2 107 A9
2109 85
2108 85
2 100 81
2 10F S1
2111 E6
2 113 DO
2115 E6
2117 E6
2 119 DO
2 118 E6
2110 10
2 11F A9
212 1 91
2123 E6
212 5 DO
21 27 60

2 128 C9
21 2A DO
212C A5
212E 29
2130 10
2132 A5
2 134 29
2136 C9
2138 FO
213A C9
213C FO
213E A5
2140 09
2142 95
2144 09
2146 9 1
2148 60
2149 A5
2148 29
2140 09
2 14F DO
215 1 A5
2153 29
2155 09
2157 DO

~ 98

ED
OF
EE
08
01
CO
ED
7F
EE

ED
40
ED
00
EE
02
7C
EE

40

FD

FA

80
40
82
7C
81
83
82
80
80
02
81
82
F2
83
EE
OF
80
80
FA

0 1
06
80
OF
10
80
70
20
OF
30
13
80
20
00
80
ED

80
OF
30
F1
80
OF
20
E9

21

END

NEXLIN

OUT1

DELAY

DEL

SCROLL

CON II

CON12

CONI3

SHIFT

SHF

OUT2

La

H I

INC VIOl1Nlo
BNE END
INC VIO LINhi
BPL END
JSR SCROLL
LDA-#cO
STA V IOLINlo
LOA #iF
STA VIOLINhi
PLA
RTS
CLC
LOA VlDLINlo
ADC# 40
STA V IDL INlo
LDA#)O
AOC VIDLINhi
BPL Dun
L DA #i c
STA VIDl1Nhi
RTS

PHA
TXA
PHA
TYA
LDY~O
DEX
BNE DE L
DEY
BNE DE L
TAY
PLA
TAX
PLA
RTS
STY TEMP
LOA~O
STA TEMP +2
LDA#7c
STA TEMP +1
STA TEMP+3
LDA(TEMP+2) ,Y
STA(TEMP),Y
INC TEMP
BNE CONI2
INC TEMP +1
INC TEMP +2
8NE CONII
INC TEMP+3
BPL CON l t
LOA4/3F
STA(TEMPl,Y
INC TEMP
8NE CON I3
RTS

CMP#01
BNE SHF
LOA TEMP
AND#3F
8PL Dun
LOA TEMP
ANO#7o
CMP#2o
BEQ LO
CMP#3o
BEQ HI
LOA TEMP
DRA#2o
STA LR,X
ORA #8o
STA(VIOLlN },Y
RTS
LOA TEMP
AND#OF
ORA#3o
BNE OUT2
LOA TEMP
AND#OF
ORA#2o
BNE Dun

pointer to the next position . If the
result points t o address 8000, the
screen is scrolled and the pointer
is se t to 7FCO, which is the beginning
o f the last line.

Th is routine adds 64 to the video line
pointer 10 byte. If a carry is
generated, then t he hi order byte is
incremented. If the result is greater
than 8000, t hen the hi order byte is
set to 7C, which places t he cursor
on the top line .

This routine provides a delay for
debouncing and slowing down the
repeat function to human speeds.
Tot al delay may be varied by changing
the value in 20F5 .

This routine scrolls t he display by
setting up two pointers in RAM scratch
pet . They are spaced apart by 64 chars,
which is one line. A character is loaded
from the high pointer value and stored
in the low pointer value and both are
inc remented. When the high pointer
is set to 8000, then t he last line
is blanked out, and the video li ne
pointer is set to 7FCO (bottom line)

l oad a Polygraphics blank

This ro utine will SHIFT the ASC I I char
in TEMP and display it if the shift or
CONTROL KEY is pressed
Mask off lower 5 bits to convert to
a cont ro l character
This section will shift a ASCI I according
t o the followi ng:

2X====3X
3X====2X
4X" ===6X
SX ====7X

Section shifts a 4X ,5X t o a 6X,7X

The converted character is stored in
the line register and displayed on
the screen

Section to shift a 2X to a 3X

Section to shift a 3X to a 2X

through a single l q-ptn DIP
connector. Refe r to Photos 2
and 3 al ong with Figs. 4, 5,
and 6 for construction de
tails.

System Checkout

The keyboard interface
and video dis play software is
des igned to work with a KIM·
1 with 51 2 bytes of memory
at address 2000, and a Polv
morph ics video disp lay device
at address 7COO.

After loading the software
into memory, set the vi deo
line po inter to the top left
cor ner of the screen by
storing 00, 7C at addresses
OO ED and OOE E. Also, be
sure that the deci mal mode of
the 6502 is cleared by storing
00 at address 00 F1.

The input program can be
tested by having it operate as
a TV typewriter. Load and
run the program shown In
Tab le 3.

A cursor will ap pear in the
upper left corner. Press the
carriage return key alo ng with
the repeat key until the
screen is blanked out and the
cursor is on the bottom line.
Press line feed to restore it to
the to p of the screen.

Typing o n the keyboard
will cause the cursor to mo ve
to the right and display what
is typed. Try all keys along
with t he shift and con trol
keys to see what symbols are
pro duced by each key.

After typi ng a li ne, stop
the program and examine the
memory starti ng at address
0000. It should contain the
ASC II codes for the line you
just typ ed.

To test the L1 NEOT sub
routine, you can modify the
calling program at 0200 as
shown in Table 4. Now every
line that you type in wil l be
echoed and appear tw ice on
the screen.

The program responds best
to short, quick strokes on the
keyboard. If you r typi ng is
slow, yo u can avoid de
bou nc ing errors by changing
the value at address 20F5.
Raising it will slow dow n the
program and provide more
ti me to debounce the key
strokes. -
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- ECONORAM: an outstanding value

Strikes

Godbout

you usually get what yo u pay
for. But I've had many satis
factory deal ings with God
bout, so I sent off my check
fo r $163.84 (an odd price)
and started watch ing my
mailbox.

A two-week back order
was n't too disappointing,
si nce I suspect that they re
ceived a lot of orders, but is
31 days (postmark to delivery
date) reasonable parcel post
service fo r a trip of less than a
thousand miles? I will stick
with UPS from now on !

What did I get for my
money? A double-sided PC
board with through-plated
holes and a solder mask, a
mountain of ICs, miscel
laneous other components,
and a data sheet Every thi ng
was very good qual ity. The
instructio ns were easy to fol
low, and the whole thi ng
went together painlessly 
that is, if you consider solder
ing 1200 IC socket pins pain
less.

Before I d iscuss how it
worked, let's look at the fea
tures that are provided. The
board is divided into two 4K
blocks, and each block can be
allocated to any address loca
tion you desire, using the two
DIP switches mounted on the
board. Placing all of the DIP
switches off will disable the
board when you want two
boards to occupy the same
memory location for some
reason.

Th e memory normally op
erates with zero wa it states
(450 ns RAMs), but a slide
switch is furnished for you
Z-BO fans which will force
one wait state for each mem
ory operation. Another slide
switch sets the board for use
with or without a fro nt panel.

There is also on-board pro
tect circuitry and a vectored
interrupt that will signal if an
attem pt is made to write into
pro tected memory. These last
two features require special
hard ware and software in
your computer, but they are
not needed for normal opera
t ion. Tristate outputs are pro
vi ded.

After construction, I
p lugged the board in and

"Gc d bo ut Electro nics, Box 2355.
Oakland A irport CA 946 14.

tronics* extolling the virtues
of the new 8K static RA M
memory board that they
called ECONORAM II. I am
Ieery of bargain-basement
prices because I've fo und that

system PC board came with
1K of RAM, and, after run
ning simple assembly lan
guage programs for a while, I
became anxious to tryout
the 5K BAS IC tape that came
with it.

About that time, a flyer
arrived from Godbout Elec-

Again

Rod Hallen WA7NEV
P,O. Box 73
Tombstone AZ 85638

T he name of the game Is
memory after your

microprocessor is built. A
computer with little or no
memory is useless. My SOL
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powered up. The board ca r
ries two l -Amp, S.volt regula
tors which appear to be ade
quate. Their heat sinks get
very warm to the touch, but
not unco mfortably so.

I tried my Memory Moni
tor II (a program that I wrote
which will load a block of
memory for tes ting pur
poses), and it immed iately
became apparent that some
thing was wrong. I could only
load al ternate memory loca
tions. Fo r instance : ()()(X)

would write and read, but
000 1 would not. 0002 was
okay, but not 0003, and so
on - very strange.

After much fru it less test
ing, I took advantage of God
bout's offer of repair service
and sent the board back. I
received it back in two weeks
with a note that they had
found an open trace and two
2102 pins bent under instead
of inserted in the socket.
There was no charge for the
repai rs, but none of that
solved the problem. In a
pho ne co nversatio n, the per-

son I spoke to at Godbout
said they were willing to look
at the board again, although
they were sure that it was
OK.

It was still loading every
other memory location, and I
was now ready to blame it on
my computer. A call to Pro
cessor Tech nology elici ted
t he hint that the protect line
o n the 8K board was actually
float ing, since SOL does not
use that feature. It would be
better if the protect line were
t ied lo w (unpro tected). With
a short wire soldered from
pin 12 to pin lO af ICll, my
problem was solved.

Another Godbout product
which should be of interest to
expansio n-minded hobbyists
is their te n-slot mother board.
This board has active term ina
t ion s o n all $-100 control and
data lines, and, while I'm not
too familiar with this concept
as yet, this seems to be pop
ping up in o ther designs also.

God bout advertises this
item as a " ten-slot mother
board," but it actually has

provisions for eleven sockets,
ten of which are provided.
The eleventh slot is intended
as a connection po int for
jumpers to the main board, o r
another socket can be pur
chased if yo u plan to use th is
board as a stand-alone micro
computer mo unting, either in
a cabinet or rac k mounted.

I use my mo ther board
with a SOL PC which has
only o ne 5-100 socket, so I
was happy to get more plug
in space. Rather than give up
the eleventh slot to a bunch
of jumpers. I bought a wire
wrap socket, and, after sol
dering it in place, I wire
wrapped a fifty-pair cable to
it. The other end of the cable
I soldered to the traces o n an
exte nder board which t plug
into the SOL Thi s gives me a
total of twe lve soc ke ts. As an
added convenience, 1can plug
any board that is giving me
trouble into the ex tender
board socket, and it stands up
in the clear for testing var ious
points o n it.

The mother board is of

very heavy construction, and
there are fourteen mounting
holes, which makes fo r a rigid
f inished product. The power
traces are very wide, and th is
will help with current flow
when it becomes heavily pop
ulated . Construction was very
straightforward but tedious,
as was th e case with the 8K
boa rd , w ith more than
twelve hund red connections
to solder. Documentat ion was
adequate, and a simple adjust
ment of the active termina
t ion circu it is all that is re
qu ired after construction is
finished.

The ten-slot mother board
costs $90, and an eighteen
slot board is available for
1124.

I no w have 8K of reliable
memory and a row of sockets
to plug it and a few other
goodies into . But, when I get
read y to buy another mem
ory board, I'll order the as
sembled version of ECONo
RAM 11 for $188. 50, whlch is
still a bargain. Above all,
watch that protect line! •

The 1978 Atlanta HamFestival
and

Georgia State ARRL Convention
June 3-4, 1978

Downtown Atlanta Marriott Hotel

• GIANT covered FleamarkellSwapshop! • 140 Malor Exhibits!
- More than 50 Forums/Meetings! • Special MICROPROCESSOR Section!
• FCC Exams! • Programs lor Ladles & Children!
• Parking for thousands of carsl • Activities Galore!

Reg istration: $3 per person IN ADVANCE, $4 at the door
Ladles & Children FREEl

It you do not receive a Preregistration Packet by May 1st, write:

Atlanta HamFestival 1978
100 Woodlawn Drive

Mariella, Georgia 30067
or call Area 404/ 971-HA MS anytime day or night (PLEASE DO NOT CALL BEFORE MAY l sI)

Hotel Rate: $26 per day single OR double!

Write for Hotel Reservations to:
Marriott Hotel. Courtland at International Blvd.• Atlanta, GA 30303

or phone: Area 404/659-6500 and hurry, hurry, hurryl

THE BEST HAMFEST IN THE WORLD!
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new depth charge game Fig. 1. Coordinate system.

Mark Herro WB9LSS
311 Woodlane Lane
Oconomowoc WI 53066

The Game

Picture a coordinate svs-

T he idea for th is article
came, at least in part,

fr om Pete Stark's "Sub
marine" game (Kiloboud# 2,
February, 1977) and a similar
game that appeared in our
schoo l's t ime-sharing library
some time ago. However, th is
progra m has several addl
tional features that can make
it very challenging.

Background

" Depth Charge" is written
in BASIC for a Compucolor
8001 which has 8K of user
memory. The program itself
doesn't take up nearly that
much. It uses probably half,
so it should run on any
machine with 4K of "play
room."

Use of the Compucolor
was generously donated by
General Precision Electronics,
1nc., in Watertown, Wis
consin , as, at the time, I
didn't have access to our
school 's time-sharing terminal
(no, 1 didn't get kicked out 
school was out for the year) .
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nils IS 1BK DItPTlI ~& GAI'lE

1 00' AU THE CUT"'III OP A DKSnlOIEJl LOOKtIlG POH

TIll: evn, Xl.I-..o1I tlllDEB'WATEB TORPE:DO BASE.

I OO'H .rOB IS 1'0 DKSTBOI THE IlASE US I IfG I OO'R DUTIl

CHAlIGKS BEPOU TIll: n.I'IGOIIS ZERO III AIIl:l TOUEDO

I OU AIIl:l tAKE Ovu: THE SUS

IOU IIAI SPECI'Y TIlE IIAXIJllUII SEARCH AREA BY GIVI IIG

'tll.llEE II\IM BER8-_ 0 llE POR TIlE Y AXI S (1I0RTK/SOU'tll.) .

'tll.1l: x AXIS ( EAS'J'/ WES'J' l . AlID DU'tll..

THE U!lGZll THE AREA THE 1I 0 RE SHOn YOU GET

BUORE 1'IIE KLllIGOIIS ZKIIO U A1ID TORPEDO Yotl

TO IIJJ[E A SHOt. E"1"!R '!'HE 'tll.REE IIUM IlEll.S U. X. DEP1'H )

IiIlERE IOU THIn THE Il4SE IS . THE SHI P'S SOllAR

WILL llEI'OIl1' Il.f.Cl WOK THE SBO'!' WAS III DUtIO" 1'0

'I'HIl 8A.SE . GOOD waO I t

IIAXI IIUII SEARCH AREA (I, x , DEPTH )? 10.10, 10

081'0 1IA'J'IO ll COORDUA'I'ES ? 5 .5 ,5

SI'I.ASHI

r
r,,,,
r
r
r
r
r
r
r
r,
.---- 'l'HU'!p

1I0B'l'!!

EAS'J'

1'00 Hl~

on'\nA'J'10-' COOBtll l1A'ttS' ) .). 7

SPLASH I

r,,
r
r
r
r
r
r
r
r
r
r
r
r

""T
1'00 HIGS

Oltt'OIIAtIO-' COORDIl1A~' t, ", t O

5PLASHt

r
r
r
r
r,
r
r
r
r
r
r
r
r,
.----'n!Ull p

,"'""ro,,,,,_

!!LAM 11----------- - 5 '1'.1. '1'10 11 OES 'J'ROIEOI I 1 TIlE WORLD

IS SAn l

'J'BI AGAlII? O - IES )' 2

Fig. 2. Sample run.

tem as in Fig. 1. Now, make
believe th at it is a section of
the ocean. You may make
th is sect ion as large or as
small as you like, but the
coordi nate origin (0,0,0 as v,
x, Depth ) will always be in
the sou theast corner (on the
surface) of the ocean.

Som ewhere within the
boundaries of this section of
ocean lies the evil Klingon
(Why not? We blame them
for just about every th ing
else.) torpedo base. The base
does not move, but it does
pose a threat to worl d peace
(sound familiar?) by tor-

pedoing the passing "un
friendly " (to th em) shipping.
However, in ty pical Klingon
sty le, it takes th em awhile to
"zero in" before they can
fire. The amou nt of time it
ta kes to zero in is directly
propo rtio nal to the size of
the section o f ocean you have
selected. In other words, the
larger th e area, the more time
you have to get them before
they get you.

You are th e captain of a
dept h charge ca rr ying
destroyer. You r missio n is to
rid the seas of th e evil Kli ng
o n to rpedo base by dest roy-

Ing it with th e ship's depth
charges. This is acco mplished
by entering the deto nation
coordinates o f a depth charge
and usi ng shi p sonar reports
to find the location of the
base.

The request " deto nat ion
coo rdinates?" ("SPLASH . . .
THUM P" ) is a request to
e nter the three numbers
where you think the base is.
Type a y (north/so uth) co
ordinate, an x (east/west) co
ordinate, and a depth (zero is
the surface ) coo rdinate, in
t hat orde r, separated by
co mmas.

You will th en get a sonar
report telling where your shot
was in relation to the target.
Fo r example, if sonar re
po rted the depth charge was
"SOUTH," "EAST," and
" TOO HIGH," the next shot
would have to be more north
(larger y coordinate), further
west (s mall er x coordinate),
and deeper (larger depth co
ordinate). I use v, x, depth
instead of x, y, depth because
people are used to sayi ng
"so utheast " - right ?

Anyway , so the game goes
until either the evil Klingon
base is destroyed by a de pth
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10 J'II "T-TIIIS IS TIlE DUTIl CILUlGE GAMr

20 REM BI lURK KERllO FOR A COlt1'\J'COLOR SOO l

)0 J'BlIfT"IOIJ ARE TIl! CAJ"l'AU OP A DESTROIER LOOKUG FOR

40 PBUT-THE EVIL kLIIIGO" UIIOERWAT'ZB TORPEDO BA.SE. -

50 J'BUT

60 J'E1 U T- I OU EI JOB IS TO DESTROI THE flASE uar sc I OU R IIEJ"nl 

10 J'E1I~IlGE.S BU'ORE nm KLI IIGO"S ZERO U U D TOHJ'EDO"

60 J'Rl"'I"'IOU A'ID TUE OVER nm SUS . -

90 PRIOlT

100 PRI'II'1"' r OU 111.'( snCln TIl! IIAJ:IlIIJJl SURC'B AREA BI GIVI1IG

11 0 PRI'II'1"''nUlEI! "UllBERS- . O"l! POR THE r AXIS ( .OB'I'!l/SOUnl. I ,

U S PRIIIT"TII!: X AXI S ( LU't/'olESTI . Aom DEPTH .

120 J'BIII'T"TIIE U!lCU TIl!: AREA THE 1I0flE SIIOTS rou Gn'"

1 )0 PRIIIT" BEPOIl!: TliE ILIIIGO IIS ZEBO III 1.110 TORPEDO rcc

1"'0 PRUT

1 50 J'BIIfT"' TO IW(E A SHOT. EI1'ER TIlE TIIilEE !lUIlBERS (I . X. DU'Tll J

160 PRI"'I"'lIIIEH!: '(OU TBI IIII: TIIJl flASE IS . THE ea u -s SOIlAR"

'00 PRIlIT

,,0 J'II liT" SJ'L.ASII I -

'" POB II-I '01,
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'''' "IlXT I

'SO ..rer- - . __ .'I'Hml P-

J SS REM - DIU.- CAlI I!.I! SUBSTl ro TI!D POR 7IlE - .. III SOliE SYSTEJlS

)60 PRI"

)6s REM SOIlAR RU'ORT

)70 IF DC~I THEil GOTO 4 20

)80 IP 1 0 :1: TIIEII GOTO 440

)90 II' P<1OZ 1'HEII GO'TO 4.(,0

400 PRl lfT'" IlLAM II--·-···- -··- STATI OII DESTROYED' I'

40 S pBIIIT"' IS un!"

1010 OO'TO nO

1020 IP DeI 'n!%" PRI IIT"Soo'!'B

. )0 IF D~I nm" PBIIIT"' 'IO Ern'!-

170 J'RIIIT"wILL REI'OIlT SACK lIlIER:! TIl!: 51101' liAS 111 IlEUTI DII TO"

18 0 J'RIII'I"' TIIE BASE. GOOIIWCK I I I -

18 S PaI IIT

190 REM Sft UJ' CO IlOITIO IIS

4 so I P E_X TIl! 'I J'BI r." lAST-

1060 IF !"< Z TIl!" PRlorr-TQO HI GH"

*'9S pRI IfT"I/HOOSII- - - - - - - - - - - - · - · · . · · · - - - - - KEBBOOK I I " -

" 70 IP P~Z THE il PRlorr-TQO LQ....

see lIEXT L

*'90 pRI 'IT

SOD PilI lIT

SID pBIIIT"Ioo 'VE MEll III TII" ABAIIDOII SIIIPIIIII -

S20 PRUT-ITS ALL OVER I!lUT THE SIIOU TI IIG -

S2S pR1 11T

S)O IIlPUT-TRI AGAIn O-IEs1'; r

S40 I F 'l'- t TIIEII OOTO 200

sse EIIll

Fig. 3. Program listing.

•200 lIlPUT-IIAXIIIUII SURCH AJlU, (Y , X, D£PTIIJ ; A. B. C

210 LET I-JIIT(A-B"D(l ll

220 LET X_UTI ll-BIID( 11)

2)0 LET z,oU T( e-RIIO( l)J

2JS REM SROT LI IIJT

2100 LET S- I IIT(( A+ 9'-c)/SJ

250 POR Lool TO S

260 REM START SIiOO TI IIG

27 0 I P LooS_l TIil!II pIUT- l!E'MER llIJ RRY • • •11IEY' R:! ZEIOIIIG III FAST I

260 PRI er

charge (" S LAM"), or the
Kli ngons flnallv "zero in"
and torpedo you ("WHOOSH
. .. KERBOOM' ''). Fig. 2
shows a sample run to ill us
trate how this can work.

The Program
Fi g. 3 is the program

listing. Except for the ran
dom num ber generation at
210 through 230, you should
have l ittle difficul ty in
adapting the program to your
system. For the random gen
eration statements, the idea is
to generate a random integer
between zero and your maxi-

mum area value. If you have
some trouble getting it going,
try this:

245 PRINT Y,X,Z

That will print your ran
dom values to t roubleshoot
other parts of the program
(or cheat at the game, i f

that's what you want) . Most
of the program is pretty
much self-explanatory. I'll be
more than happy to answer
any questions, as long as you
enc lose a self-addressed
stamped envelo pe for my
answer.

Good luck. Have fun . -
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P~uJld S~r p~'lnd.

there is Il~ JIlilteh S~r tile

, enSlineerinSl

PS-25M P~werSupply

SPECIFICATIONS
Vo ltage Output:

ad j u stable between 1D-1 5 V
Load Regu lat ion :

2% fro m no load to 20 amps
Cu r rent Output:

25 amps Intermittent
(50% du t y cyc le)
2 0 am ps con t inUOU S

Ripp le:
50 mV at 20 ampt

Weigh t :
2 5 pounds

Size:
12%" x 5'%:" x 7%"

The competition
Weighs about 10 Ibs. less than the PS-25M
($12.63 per Ib.l $139.00

• Oller-llol tage p rotect ion c rowbar.
• E lectrostatic shield f o r ad ded tranSient

su rg e p rotection.
• A f old back outpu t ffm iter operates for

lo ad s outside of the opernlng r ange.
• Iso lat ion from ground. T he ci rcu i t Is

Isolated from the case and grou nd.
• 11 5 / 2 2 0 votr inpu t - 50/60 cyc le.
• Units are f ac t ory wi red for 11 0 IIOIt AC,

50/6 0 cyc le p ow er. A simple j u m per wi ll
reconf igure t he Inpu t for 220 vert AC,
50/50 cyc les.

e Tem p8l'"atu re range-operating 0 to + 5 5 c.
• Black anodized alum inum finiSh.

FEATURES

Compare VHF Engineering's quality and specifications.

$179.95
$154.95

--
PS-25M - 21 lb. 6 0;'.:'--_
Wired & tested ($8.42 per Ib.l .. .
Kit ($7.25 per lb.l • . . . . . .• . .

You might find a cheaper power
supply, but you can't find one as
well built with top quality co m
ponents. Other power supplies
with lighter weight transformers
and components are no match for
the VHF Engineering PS-25M.
It is rated at 20 amps continuous
duty (not 10 amps). Th is power
means extra dependability and
versatility when you need it.

25 Amp regulated power supply with fold back current limiting, over voltage
and transient protection. Also, output voltage and current meters.

-

DI VIS I ON DIVIS ION OF BROWNIA N ELECT RO N ICS CO RP.

320 WATER STREET I BINGHAMTON, NEW YORK 13901 I PHONE 607-723-9574
F .O .B. Bingh amton / Prices end sp ec ificatio nt tubj ect t o change w ith o ut notice. / Ex por t p rices sligh t l y h igher .
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R. W. Burhans
Departmen t of Elect r ica l Engineering
Ohio University
Athens OH 45701

loran-C receiver: part I

Want To Know

The Mini- L receiver is a
basic rf front end or con
verter for the loran-C pulse
format. It can provide about
t -microsecond timing pre
cision on the grou nd wave
signal. This corresponds to
about 500 fee t at 500 miles
or so. Commercial receivers
usi ng a l Oe-nanosecond (10
MHz) clock can provide great
er precision, but they are
usual ly much more complex
than the Mi ni- L.

The idea here is to provide
the experimenter with a l Oa
kHz rf front end whic h can
actually be used for elemen
tary navigation experi ments
and for time-frequency
measurements at the t-mlcro
second timing precision level.
The Mini-L is not a navigation
system, but rather is only an
rf front end which generates
interrupt req uests or timing
pulses locked to the loran-C
signals. It is up to the user to
generate his own software or
hardware t iming methods
fro m the Mini-L output
pulses. Some ideas and
possible ways of using the
Mini-L are presented in this
art icle for those who are
skilled in the receiver inter
face fabrication art.

Some commercial receiver
systems may involve 50 ICs
per LO P in digital hardware.
Other very complex loran-C
systems have, in the past,
involved multiple processors
whe re a separate micro
processor is used to keep
track of each statio n pair, and
still another uP is used for a
synchronization or search
mode channel. This is beyond
the capability of most ama
teurs, so some simpler alter
natives are suggested. One of
the things that most radio
amateurs can do is use loran
C as a t ime-frequency stan
dard reference source.

Rad io amateurs may
recall, and probably some
mariners still use, the APN-4
or R-65, APN-9 loran-A re
ceivers of World War II
vintage, operating in the 160
meter band above the AM BC
band. Loran-A has restricted
radio amateur use of the 160
meter band si nce the late

directly related to a distance
measured from the observer
to each of the stations, as
shown in Fig. 1. The locus of
all points with the same
microseco nd time difference
is a hyperbola or a line of
position (LOP) . The inter
section of two or more LO Ps
provides a fix and defines the
position of the observer rela
tive to the two station pairs
used in the measurements, in
th is case M-X and M-Y.

The precision depends on
the receiver 's ability to
measu re time intervals acc u
rately and the observer's
ability to correct for propaga
tion errors. Charts and rate
tables are published by the
U.S. Department of Defense
(DO D) Mapping Agency (see
Table 1). Propagation of LF
signals is qu ite stable for the
grou nd wave out to 600 miles
or so (1000 km). Reduced
accuracy signals can also be
recei ved out to 1200 mi les
(2000 km).

rRAN SMl r reR
SECONDA Ry (Y)

the time difference in the
arrival of signals from station
pairs in the user coverage
area. The time differences are

TfIANSillr r reR
" A s TER ( loll

__-1-----'~::::::... ~'~"~'~' VCROBSE~vE~

I HY PE~BO LI C FIXl

Fig 1. Hyperbolic fix geometry. TDX = the locus of all
positions where the observed time difference between the
times o f arrival of the M and X signal is constant. (Illustration
from CG-462 Loren-C Users Ha ndbook, August, 1974, U.S.
Coast Guard, Washington DC.
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L oran-C is a pulsed low
frequency (LF) hyper

bolic navigation system which
is based on measurement of
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tmon rate of the chains is
a lways less the 100,000
mic roseconds, thus a receiver
is alwa ys capable of updating
itself every 0.1 seconds or
less.

Radio amateurs and micro
computer buffs who are
skill ed in the receiver inter
face electronics art can easily
provide themsel ves with a
loran-C front end for less
than $100 worth of parts.
The front end provides si gnals
to a BCD or binary word
generator for each toran-C
pulse under a combination of
hardware and so ft ware
control, depending on the
needs of the user. A loran-C
processor and CPU with
memory can provide the am a
teur with a mobile, marine, or
airborne navigation set, as
well as be used as a bench
monitor for a house time
frequency standard reference.
A si mplified processor might
require 4K or less memory.
Co m me r c ia l receive rs
presently sell in the $2k to
$20k class, with a $5k model

PubliClltion number Lorlln-C rate tables Pr ice

221(10011 East coa st U.S.A. (Pair 99JO.W) $2.25
221 (10021 East coast U.S.A. (Pa ir 9930-Y) 2.25
221(101 3) East coast U.S.A. (Pair 9930-X) 2.25
221(1014) Eastern U_S_A. (Pa ir 993a-Z ) 2.25
2211201 8) West c oase U.S.A. (Pa ir 994a-X ) 2.25
2211 2019 ) West coast U.S.A. (Pair 994O-Y ) 2.25

Chari number Loran tllbles and diagrams Pr ice

5130 Loran-C coverage diagram.
sca le 1 :45,000,000 $3.00

5148 Loran interpolator diagram 1.50

per day, or about 1 x 10-12.
This is a super-accurate clock.
The signals may be used to
determine the offset of local
clocks with a relativel y simple
calibrat io n method. In a
matter of a few minutes, it is
possible to determ ine the
offse t of your 1 MHz crys tal
oscillator to within 1 x 10.7
with respect to loran-C, and,
ln a 24-hour period, you
should be able to determine
the offset a few orders of
magn itude better, if you
happen to have a propor
tional oven-controlled clock
that is stable enough to be
worth this precisio n measure
ment effort

For navigation, a high
precision clock on board the
receiver processor is not
required. Generall y, the local
reference should be with in 1
x 10.5, or 10 cycles, at 1
MH z for l-m icr osecond
t iming precision (about 500
fee t) o r with in 1 x 10-6 for a
10 MH z cl o c k w ith
10 0-nan o second measure
ment precision. The repe-

,

Table I. Loran- C charts and tables are ovoilable from: Defense
Mapping Agency, Hydrographic Center Depot, 5801 Tabor
Avenue, Philadelphia PA 19120, phone: (215)-69 7-4262; or
Defense Mapping Agency, Hy drographic Center Depot, Clear
field UT 84016, phone: (801}-773-3254. Order east or west
coast publications, as needed. In addition, 'Mite for catalog
and prices of the 7800-7900 series toran-C plotting charts and
GLC-C-series globalloran-C charts.

_rH A r(A",r /C
• CAsr COAsr
CHAINS

communicat ions link.
Lo-an-C coverage for the

U.S.A will increase, with
some new chains becoming
operational in the period
fr om Jul y, 1978, to
February, 1980. Table 2 is a
list of the new chain configu r
ations. These stations should
provide at least one trans
mitter for all observers in the
cont inental U.S.A when
loran-C is used as a time
frequency reference source.

Mari ners and airborne
users claim re peatability of
50 feet in locating reference
buoys or touchdo wn points
when using a 10 MHz (100
nanosecond) local clock refer
ence in the receiver processor.
The DOD has recommend ed
loran-C and the military
loran-D as standards for
future airborne, marine, and
gr o und -b as ed locat ing
systems. The U.S. Army
Signal Cor ps has demon
strated remarkabl e precision
in backpack ing sets with 16K
words of processor memory
in locating the same ground
reference point at almost any
t ime of the day or night with
loran-CD. Airborne users are
studying loran- C to augment
wide-area navigation methods
(R-NAV) where the GDO?
(geometr ic dilut ion of pre
cision) errors are usually less
than for present VOR-DME
methods.

The U.S. Naval Observa
tory keeps track of the timing
precision of all the loran-C
chains. They can be accurate
to within 0.1 microseconds

1940s. The loran-C system is
intended to eventually re
place loran-A, although the
phaseout will be quite slow.
Loren-C is designed for
improved precision, reducing
the effects of sky waves, and
pro vides greater coverage
with fewer stat ions than
loran-A. A problem in the
past with loran-C has been
the cost to ac hieve these goals
for the average receiver user,
The advent o f m icro
processors and modern IC
circuit techniques provides
means for possibly reducing
this cost-complexity problem
so that loran-C receivers
might become available at
much less cost The Mini-L is
a start in that direction.

Loran-C is a hot prospect
at the moment for a general
purpose locat ing system in
the CO NUS (continental
U.S.A), as well as the coastal
confluence regions of North
America, the North Atlantic,
Europe, the North Pacific,
and elsewhere. There were
some 22 chains operating or
planned on a worldwide basis
as of 1976, including two
chains in the U.S.S.R. Fig. 2
illustrates the east and west
coast U.S.A. chain coverage.
High precision has been
de mons trated in locating
ground reference points for
public service vehicles by the
DOD, the state of New York,
and others, where an rf front
end in the veh icle telemeters
the raw loran-C pulse rate
data back to a central pro
cessor over an HF or VHF

A(ASKA •
"'I:s r cO.u r
C}<A'NS

Fig. 2 North American toran-C co verage (March, 19 77). Fig. 3. ioran-C pulse.
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Table 2. Planned Loran-C coverage for the U.S.A. Note: reconfigured station coverage starting
in July, 1978.

Principles of Operation
The basic principle of

Acton MA 01720. The WGA
publ ishes a yearly Radio
Navigation Journal devoted
to loran. The 1976 issue is
full of information on basic
receiver operational prob
lems. Mem bershi p in the
WGA is $10/year. As a
member, you receive period ic
newsletters and copies of
their ann ual reports. WGA
also sponsors an annual con
vent ion for loran buffs and
anybody else who is in ter
ested.

Station TO Power

Seneca NY
MASTER 1 mW

Caribou ME
SLAVE W 11000 .35 mW

Nantucket MA
SLAVE X 25000 .3mW

Carol ina Beach NC
SLA V E Y 39000 .7 mW

Dana I N
SLA VE Z 7 .4 mW

Dana IN
MASTER .4 mW

Malone FL
SLA VE W 11000 1 mW

Seneca NY
SLAVE X 28000 1 mW

Int. Falls MN
SLA V E Y 44000 7

ceivers are also obtained out
to about 1660 km (1000
miles), with so mewhat
reduce d accuracy due to sky
wave contamination of the
grou nd wave signal.

The shape of each trans
mitted pulse is very carefully
controlled at the transmi tter
so that the user can identify
the third zero crossing of the
50% envelope amplitude
point when using a hard
limiting type of receiver input
circuit. It does not matter if a
receiver chooses the second
or fourth zero crossing here,
but what is important is that
the receiver must measure the
same relative zero crossing for
all signals used in the actual
time-di ffe rence measurement.
By determin ing one of these
earl y zero crossings before 65
microseconds, as in Fig. 3, it
is possible to largely eliminate
sky wave contamination of
the pulse envelope, which
starts to rise after the fi rst 30
microseconds in most of the
use r coverage area. The
stations transmit groups of
pulses, as ill ustrated in Fig. 4,
with a known coding time
delay (TD) which enabl es a
receiver to predict wh en to
start looking for the time
differences in comparing a
particular slave with the
master. The pulses are also
phase-coded so that further
sophistication is possible in
identifying stations and
eli minating interference. The
phase code repeats eve ry
o t her GRI and can be
averaged out in a simplified
measuring system. The GRI is
a constant 99300 micro
seconds for the present east
coast U.S.A. chain and 99400
microseconds for the west
coast U.S.A. Thus a timer
routine in the receiver sensor
processor can be set to one of
these known rates for naviga
tion in a particular coverage
area. The GRI and slave TDs
become the initial conditions
to tell the receiver what time
differences to measure.

Lo ran-D is a mili tary
system which uses a com
pa t ibl e 'lti-outse-per-statlon
format, also at 100 kHz and

operat ion of loran-C involves
slave stations, which transm it
groups of 8 pulses separated
by exactly 1 ms intervals, and
a master station, with a
s-oufse group inserting an
additional 1 ms gap before
the ninth pu lse for easy iden
ti fi cat ion . High radiated
power in the 200 kW to
1 megawatt range is trans
mitted from each station such
that most users will have a
posi tive SIN in their receiver
for a 20 kHz bandwidth on
the ground wave at ranges up
to 1000 km (600 miles).
Usable signals for most re- :

Double rate shared with west Canada chain

Double rate shared with southeast cha in

Double rate shared with northeast chain

Double rate shared with North Atlantic chain

U.S. west coast chain: GRI 99400 (operational)

GRI99300 until July , 19 79
U.S. east coast cha in - discont inued July , 1979

(present east coast - operational July, 1979)

Sou theast U.S. chain: GR I 79800, August. 19 78

Double rat e shared wi t h east coast ere in

Great Lakes cha in: GRI 99300, Pebruarv, 1980

(present east coast chain - operat ional Felxuary , 1980)

Double rat e shared w ith sout heast cha in

Double rate shared with northeast chai n

Northeast U.S. chain: GRI99600, July. 1978

Double rat e shared w it h east coast chain

Double rat e shared w ith east coast cha in

Remarks

.5mW

.4mW

1.2 mW

.4 mW

.3 mW

1.8 mW

.4mW

.3mW

,7 mW

1 mW

.7 mW

.3mW

1 mW

.4 mW

Malone FL
MASTER

Grangeville LA
SLAV E W 11000

Ray mondvill e TX
SL AV E X 23000

Jupiter FL
SLA VE Y 41000

Caro lina Beach N C
SLAV E Z 59000

Carol ina Beach NC
MASTER

Jupiter F L
SLAVE W 11000

Cape Race NF LD
SLA VE X 28000

Nantuc ket MA
SLA V E Y 49000

Dana IN
SLA V E Z 65000

Fallon NV
MASTER

George WA
SLAV E W 11000

Midd letown CA
SLAVE X 27000

Search light NV
SLA V E Y 40000

using a microprocessor and
readout systems for deter
mining two lines of position
in a microseco nd time-d iffer
ence mode, which can be
directly read from charts or
tables published by the DOD
and the U.S. Coast Guard
(USCG). Loran-C users
should obtain a copy of the
USCG CG-462 Loran-C Users
Handbook (1974 edi tion or
later) from a local USCG
district office. Another very
useful source of information
is the Wild Goose Association
(WGA), c/o Lloyd D. Higgin
botham, 4 Townsend Rd.,
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Fig. 4. Ex ample of received loran-C signal.
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recovered envelope IS pre
served at the input to the
derivat ive adder.

The second part of this
article will present the co m
plete circuit deta ils of the
Mini- L loran-C receiver fro nt
end. This wil l include an an
tenna pream plifier, the basic
rf envelope processor board, a
suggested G RI rate generator
for frequency standa rd cali
bration, and some KIM soft
ware for t ime- interval experi
ments.

Fig. 5 shows a fami ly of
expe ri mental laran-C re
ceivers.

The bibliography lists ad
ditio na l reference material far
th ose readers who wish to dig
deeper into the loran-C art. -
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aspect of loran-C rece iver
operation is th e proper identi
fication of the third cyc le.
Sky wave co ntamination of
the received pulse enve lope
can often result in confused
identi ficat io n of the pro per
starting point for determ ining
the des ired time differences.
Receivers sometimes use what
is known in the trade as a
der ivat ive ad der or a delay
a nd- adde r c irc uit. This
provides an envelope cycle
der iver (ECD). One form of
the circuit consists of com
bin ing the envelope signal
with a delayed version fro m
the same envelo pe detec tor in
an adder, which generates a
peak amplitu de at th e desired
thi rd cycle. This depends on
having an envelope detector
and front-end bandwid th of
approx imately 20 k Hz, so
that th e rise time of the

usually at less power. These
will o ften be observed in
loran-C receivers, but the
se ns or processor can be
arranged to ignore this ty pe
of cross-chain interference
whic h is not at the same G RI
as the desired loran-C signal.
The spacing betwee n pulses
of the loran-D signals is 0.5
rns, or half of the normal 1
ms spaci ng for lo ran-C. Mini
1 0 ra~C chains are also some
times used fo r local area
navigation, and private chai ns
for operation in certa in
offshore areas are possible by
special arrangeme nts wit h the
USCG. These usuall y opera te
wi th a low power level of
only 100 Watts per station,
have a very li mited coverage,
and generally do not interfere
with the operation of the
major chai ns. G RI rates can
be chosen so that a receiver,
when used in a par ticular
area, does no t have much of a
problem locking up on the
des ired repe tition rate. Wh en
an observer fi rst starts to look
at raw loran-C signals on a
simple oscilloscope display,
dozens of signals may be
o bserved , particularly at
night, when sky waves pre
dom inat e for the more
distant signals.

T he most co ntrovers ial

Fig. S; Some experim ental Mini-L loran-Creceivers.
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THE O RIGINAL Random Wire Anten na
Tuner. .. in use by amateurs for 6 years

only $29.95

only $39.95

UD'[] RANDOM WIRE ANTENNA TUNER
Al l band operation (160-10 meters)
with any random length of wire .
200 watt output power cape
bilitv -c-will work with virtually any
tran sceiver. Ideal for portable or
home operation. Great for apart
ments and hotel rooms-simply
run a wire inside, out a window, or
anyplace available. Toroid induct
or for small size: 4-1/4" X 2·3/ 6"
X 3." Built-in neon tune-up indi
cato r. 50-239 connector. A ttrac t
ive bronze finished enclosure .

Tunes out SWR on any coax fed antenna as well as random
wires. Works great on all bands (160-10 meters) with any
transceiver run ning up to 200 watts power output.
Increases usable bandwi dth of any antenna. Tunes out SWR
on mobile whics from imide your car.
Uses toroid inductor and speciall y made capaci tors for
small size: 51,4" x 21,4" x 2VJ ." Rugged, ye t com pact.
Attractive bron ze finished enclosure. 50-239 coax con
nectors are used for transmitter input and coax fed
antennas. Convenient binding posts are provided for ran
dom wire and ground connections.

sst t-2 ULTRA TUNER

sst t·3
IMPEDANCE

TRANSFORMER

only

$19.95
Matches 52 ohm coax to the lower impedance of a mobile
whip or vertical. 12 pos it ion switch with taps spread
between 3 and 52 ohms. Broadband from ' -30 MHz. Will
work with virtually any transceiver-300 wattoutput power
capabi lity. 50-239 connectors . Toroid ind ucto r for small
size: 2-3/ 4" X r: X 2-1/4." Attractive bronze finish ,

GUARANTEE
All SST products are guaranteed fO!" 1 vear. In olddi tion, they mav be re tumed
wi[h in 10 d.lYs for ol full refund (less shi pping) if you are not S.1tisfied for .lny
reason , Ptease add $2 for shippi ng and handling, ul if. residents, crease add sales
loll( . COD orders OK by phone.

SST A-1
VHF AMPLIFIER KIT
1 watt input gives you 15 watts output
across the entire 2 meter band without
re-tu ning, This easy to bu ild kit teeorox.
1/2 hr. assembly) includes everything you
need for a complete amplifier, All top
quality compone nts. Compatible with all
1-3 watt 2 meter tran sceivers.
Kit includes:
• Etched & drilled G--10 epoxv so lder

plated board.
• Heat sink & mounting hardware All

compone nts - including pre-wound
co ils.

• Top quality TRW RF power transistor.
• Comp lete assembly instruct ions with

details on a carrie r operated TjR switc h.

only $29.95
$49.95 wired & tested

ELECTRONICS
p o. BOX 1 LAWNDALE, C A LI F .
9 0 260 · (21 3) 376- 5 8 8 7
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A -1 VHF AMPLIFIER KIT

1 watt input gives you 15 watts
output across the enti re 2 meter
band without re-tun ing. This easy
to build kit (approx. 1/2 hr .
assemb ly) incl udes eve rything
you need for a complete ampli
fier. All top quality components.
Compatible with all 1-3 watt 2
meter transceivers .

Kit Includes:
• Etched & drilled C-l0 epoxy

solder plated board.

• Heat sink & mou nting hardware.
All components- includ ing pre
wound coils .

• Top qual ity TRW RF power
transistor .

only $29.95
$49.95 wired & tested

• Complete assembly instructions
with details on a carrier oper
ated T/R switch .

--

OUTPUT
l5"w

-

SST 1\1

-----

12- -
OC. + r-

-r I C
,,\ : TI

NPU'!" ,- - r1101 - -
~ ,

• I '" ~ I
C, ,L

: R.c. 1 / Cob
CJ ? f- -

- --

I

t
V

GUARANTEE
All SST products are guaranteed for 1 year. In addition, they may be returned within 10 days
for a full refund (less shipping) if you are not satisfied for any reason . Please add $2 fo r shipping
and handling. Ca lifo rnia residents, please add sales tax . COD orders OK by phone.

ELECTRONICS
P.D.BOX 1 LAWNDAL E, CALIF.
80260 '(2131376-58 87
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- $5 scientific surplus special

Errol D. Reid
University of Ihe West Indies
St Aug ust in e
Trin ida d, West Indies

(Cosec, Sec, Cot) can be
fou nd by eval ua t ing Si n, Cos,
Tan, then using the l /x key.

The D/R key determines
whether the trigon om et ric
argument being used is inter
preted in degrees or rad ians.
When the calcula tor is fi rst
powered up, it co mes up in
the normal degree mode, and
the D/ R indicator is ext in
guished. Pressing the D/R key
puts the calculator in the
rad ian mode with the D/ R
indicator lit Pressing the key
a second time returns the
ca lculator to the degree
mode.

The Mt key has two func
t ions. It stores intermediate
results, and it recalls the
stored quantity to the display
regi ster. It will only function
in the store mo de after the =
key is pressed. Recall of
stored data occurs by sub
sequent pressing of this key.
Neither of the clear keys will
clear thi s memory register.
Clea ri ng is achieved by
stor ing a 0 . using the key
sequence C, 0, =, Mt .

One very d esirable func
t ion which is missing is X2.
But don 't start crying yet; I' ll
show you a way to beat this
disadvantage. Luckily , the X2

func tio n is available, although
it 's not used in the o riginal
keyboard design. Si nce you
are going to add ano ther
function to the calculator,
you will need to f ind another
key. Again luc kily, there are
four redu nda nt keys present.
These are indicated in Fig. 1
as the extra C, CE, Mt , and =
keys. The two keys of each
si milar pair are connec ted in
parallel, so all you need to do
is disconnect the required key
and connect it wherever you
wish. Of the four keys avail
able, I used the inner Mt key.

Here is how you go about
the modification. Carefully
lift the adhesive-bac ked
plastic cover retaining the
discs over the key positions.
Lift it only so far as to give
you working access to the
chosen key position. Remove
all the key discs in the
immediate area of the Mt key
(i nner). Using a high-speed
burr, remove the copper area

In a microprocessor-based
system. You simply ar range
identical terminals on your
interface board so that the
calculator chips section can
be easily transferred between
the keyboard section and the
interface board.

The keyboard comes with
o nly the unidenti fi ed pads,
no key tops. If you are as
de term ined as I was, it may
take you about two hours to
work out the function of
each key position. Si nce I d id
not have access to data on the
ca lcu lator chips. it was
mainly a case of press and sec
wha t you get. I woul d not
recommend the same to my
best enemy, so I have pre
pared Fig. 1 for you. There is
no shift key, so each key has
one function only (except
possibly the Mt and D/R
keys). 1 expect that those
persons who would take time
out to buy a scientific cal
culator are aware of the use
of the various functions in
Fig. 1. However. let's ex
amine a few which will en
hance the use of the cal
culator. Sin-1, Cos-l , Tan-1

b lanking, and low-voltage
detect ion circ uits . T he two
sect io ns are connected
mec hanically by pressi ng 27
vertical term inals sol dered to
the keyboard sect ion into 27
plated-through holes o n the
calculator chips sectio n. Since
the term inals arc not soldered
into the plated-through holes,
the sect ions are easily sepa
rated. Th is is a defi nite plus if
you plan to use the calc ulator

8

to1'o ~ {'''O ''S TO
{" . t " ''' '''''0''

The Experimenter's
Dream Calculator

•••••••••••••• • ••••••••••••

A short t ime ago, I got
myself an S. D. Sales

surplus scientific calculator
for $4.95. The calc ulator
comes completely assemb led,
less case and key tops. It
consists of two boards - one
is the keyboard and displ ay
section, the other carr ies the
calculator chi ps (MPS2525
and MPS2526 fro m MOS
Technology) - th e h igh-vol t
age genera tor, display

o
8

Fig. 1. Top view of the calculator showing the key functions.
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always an integer when it
should be. Thus, evaluating
4 2 gives 15.9999999 instead
of 1 6 ; s imilarly 4 5 =
1023.99999 and not 1024.
Howev er, this does not even
b egin t o be a serious
limitation. -
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Fig. 2 (a) Expanded view of the terminal strip showing digit and segment output lines. (b) A
section of the top of the keyboard showing 'INhere the key discs hove been removed, where the
hole is drilled, and where the outer pads of the Mt keys have been separated by burring. (c)
Bottom view o f the keyboard showing the modi fications.

Carefully remove all metal inner Mt key X2. Try a few
part icles fro m the areas you calculations to ensure all is
burred on the top of the o kay.
keyboard. Replace the discs The only fa ult (if it can be
carefully and press down the called such) that I co uld fi nd
disc-retaining plastic sheet in this unit is that, when the
over the area from which it y x key is used to evaluate
was removed. Relabel the exponents, the answer is not

connecting t he two Mt pads
on the top of the keyboard.
Drill a small hole in the
position marked in Fig. 1.
Remove the adhesive-backed
pl astic sheet protecting the
printed wiring on the under
side of the keyboard. Usi ng a
strip of #32 insulated wire,
connect the outer copper pad
of the inner Mt key, using
the hole drilled to access this
pad fro m the underside of the
board, to the undersi de base
of the yl terminal pi n (see
Fig. 2). This takes care of one
side of the key. Again using
the high-speed burr, separate
the cen ter conductor of the
inner Mt key from the rest of
the circuitry to which it is
connected, at about 3 mm
from the cen ter of the key
position. Using a similar piece
of wire as before, connect the
center terminal of the inner
Mt key to the underside base
of the D5 termin al pin (see
Fig. 2). Your modificat ion is
now complete. Replace the
adhesive-backed sheet on the
underside of the keyboard.

0 15

7\-. ~,...,.. 2100 EnI_ Pa1<woy
l.Jf:fl 'I \.6~ lwi"lsburg,Ot'iO AA087
RadIO C o .. Inc . (216)425-3173

a:1,ru tt,t' r-l enr-rt e.isciplrs un-u t to
O>alilrr • •• an~ IUI,ru tlJrl:l emu IJim
tI,rl:l luorslJipprll Ilim : but ec m e
e.oubt r~. Aile. Yr sll s c zr rn e nn~

s p o Rr to tI,rm sa y i n g , " 1\11 pourer
is giurn to mr in i!jrauru ' ane. in
enr t h , 0)0 l:Ir tllrrrforr a n e. trad,
all nations baptizing t h e m in tI,r
I1n1l1r af till' IFntl,rr , !'o n aull i!!oll:l
!'pirit . an~ 10 , I am witl~ you a t 
mays . r-ue rt to till' rnll of tlpr worle. . · ·

!ltattt,rw 28 , 2 -20

We would li ke to share the message
and joy of Christ risen th is Easter.

nll bL'llolli t lre r e wag a
grrat cu r t b q n a k e for
till' Angd of tJ~r i[or~

lIrscrnllrll fr0111 -it!rau
r n , anll r e m e an~ rollr~

bark till' stonr from t11r boor.
Al1l1 tt!r Angrl saill to till' urc m cn ,

"lJrar not, for {know t hn t yr grrh
.!fuus urho UltlS rrucifire.. ~r is 110t
Iprrr; for 111' is dUll as I~l' sai~. ([omr
srr tI,r plarr wl,rrr till' i!:orll lay."
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Roy Cawthon
2580 Norcross-Tucker Rd.
Apt. 95
Norcross GA 30071

A bou t a year an d a half
ago, , updated my APT

station to use the new GOES
WE FAX broadcasts on 1.691
GHz. I bu ilt a display capable
of reproducing the high-qual
ity data that is relayed over
the WEFAX transpon der. This
art icle describes a test-pattern
generator I designed to al ign
or test satellite facsimile
machines. The machine gener
ates twel ve shades of grey
from black to white and is
compatible with the 240
line/minute format. A good
machine will faith fully repro
duce twelve or more shades
of grey. The photograph, Fi g.
4, was made by my machine.
In the original photograph, all
twe lve shades can be dtstin
gutshed.

The electronics of the
test-pattern generator are bro
ken up into Figs. 1, 2, and 3.
Fig. 1 shows the 2.4 MHz
clock and dividers along with
the 3 kHz low pass filte r. Fig.
2 contains more frequency
divi ders pl us the staircase gen
erator. In Fig. 3, the power
supplies for the generator are
shown. Begi nning with Fig. 1,
the theo ry of operation is
discussed below.

The purpose of the elec
t ronics in Fig. 1 is to generate
the appropriate t iming or
clock pulses needed to run
the staircase generator in Fig.
2. To begin with, a low-cost
mode l OT·2 oscillator was
purchased from Intern ational
Crystal Mfg. Co. A 2.4 MHz
crystal was purchased to use
in the oscillator. Many ama
teur satellite ground stations
already use this oscillator to
generate ho rizontal sync in
their APT pictures.

The output of this oscil
lator, OSC-1, is converted to
TT L levels by CR1 and CR2.
The 2.4 MH z square wave is
buffered by U6A and B and

.,

pattern generator

Toward

Fig. 1. Reference osctttator, 3 kHz low pass filter, and frequency dividers.
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Fig. 2. S taircase generator.
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applied to the first frequency
divi der, Ul. ICs Ul , U2, and
U3 are configured to divide
by ten. The output at U3, pin
12, is a 2400 Hz square wave.
Th is is the APT and WEFAX
subcarrier frequ ency. The
2400 Hz square wave is
routed two pl aces. Fi rst of
all, it is buffered by U6C and
drives further divide rs on Fig.
2. Also, the 2400 Hz square
wave is filtered by a 3 kHz
low pass filter, U4A and B,
on Fig. 1. The low pass filter
removes the higher order har
monics in the 2400 Hz square
wave and yields a clean 2400
Hz sine wave at U4, pi n 7.
Capacitor Cl l provides dc
isolation, while pot R9 is
used to set the 2400 Hz drive
level to the staircase genera
tor in Fig. 2.

The 2400 Hz square wave
from U6C in Fig. 1 drives the
remainder of the divider
chain in Fig. 2. ICs U7 and
U8 divide the 2400 Hz square
wave down to 48 Hz. The 48
Hz TTL square wave is at U8,
pin 8, and is used to drive U9,
a four-bit binary cou nter. The
four-bit binary counter has a
special reset provided by
UlOA and B at cou nt twelve.
This gives a count of 0 to 11,
or twe lve states. The A, S, C,
and D outputs on U9 coun t
in binary from 0 to 11 in a
250 ms time frame. As these
fou r outputs progress in their

Parts List

CA1.2
CR3
CA4.5

Cl-4
C5
C.
C7
C.
C9
Cl0
C11
C12·16
C17
C1B
C19,20
C21
C22
C23
C2.
C25

Rl
R2 -6
R7,8
R9
Rl0

1N914
VS~4 bridge
1N4736 6.8 V zener

. l uF 50 V

.033 uF my lar 10%

.0 16 uF mylar 10%
150 0 pF si lver m ica 5%
.047 mylar 10%
573 pF silver m ica 10%
12 pF silver m ica 10%
1uF 50 V
.luF50V
1100 uF 50 V elect roly t ic
.47 uF 50 V
100 uF 25 V electro lytic
.47 u F50 V
1100 uF 50 V electrolytic
.47 uF 25 V
100 uF 15 V elect ro ly tic
.1 uF

470 n 'h W 10%
10k R N55 1%
47 n Yo W l 0%
20k 1 W 20·tu rn PC pot
5k RN55 1%

A ll , 12
R 13
Rl '
R1 5
Rl s
A17-22
R23
A24,25
R2.
A27 ,28
T1
Ul-3
U.
U5
U.
U7 ,8
U9
Ul 0
U11 ,1 2
U1 3
Ul.
U1 5
Ul.
51
OSC 1

10k AN55 1%
20k AN55 1%
40.2k AN 55 1%
80 .6 k AN551 %
10 k AN55 1%
10k ',{ W 10%
10 k AN55 1%
47n Yo Wl 0%
2.2k Yo W 10%
820n 'hW l 0%
Tr iad Model F ·92 A (38 Vac Cot winding is used)
7490 decade cou nt er
MC1458
4016 CMOS quad switch
7404 hex inver ter
7490 decade cou nter
749 3 4 -bi t binarv cou nt er
7400 quad NAND gate
MC1458
MC7915 -15 V dc regulat o r
MC78 15 +15 V dc regu lator
MC7805 +5 V dc regulator
MC1458
11 5 V ac 5 Am p D PDT togg le swit ch
OT-2 International Crystal M fg. Co. osc illator
One 2 4 MH z crvste l requi red .
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Fig. 3, Power supply. T1 is a Model F-92A (Triad). CR3 is a
bridge rectifier. Four l50-volt piv 2-Amp diodes would be a
good substitute.

Fig, 4.

count sequence, they are used
to adjust the gain of U16A in
12 steps.

Each binary word from
the 7493 produces or selects
a certain gain for U16A To
begin with, assume the 7493
is at count 0 and the A, "B, C,
and D outputs are all low. ICs
U6D, E, and F, an d UlOC
invert the low conditions to
ones and drive the level shift
ers, Ul1 and U12. A logical
TTL 1, go ing into either U11
or U12, yields +6.8 volts on
the output. A logical TTL 0
gives a -6.8 volts at Ull 's or
U12's output. Since U1 1 and
12 have all 1s going in, we get
+6.8 V on all outputs, and
each section of the 4016
CMOS switch, US, closes.
This leaves only R16 in the

feedback loop of U16A.

R16 and R11 give U16A
unity gain at count zero on
the 7493 counter. As U9 pro
gresses to count one, the A
output switches from low to
high. IC U6D inverts the one
to zero, U12B switches from
+6.8 on i ts output to -6.8
volts, and USA opens. The
gain of U1 6A is now (R12 +
R16)/R l 1, or a gain of two.
The resistor and switch net
work in the feedback loop of
U16A wi ll produce twelve
changes of gain in 250 ms. At
maximum count of U9, the
gain of U16A is (R14 + R1 5
+ R16)/R11, or 13. A gain of
13 fro m one, unity , yields
twe lve steps.

The input of U16A is the

2400 Hz sine wave from the
wiper of R9. R9 is used to set
the desi re d output level of
the generator at U16B, pin 7.
R9 wi ll allow adjustment of
the signal at U1 6B, pin 7,
fro m 0 volts to about 12 volts
pop. * This pop level is ref er
enced to count 12, or the last
voltage step in the staircase.
The output wavef orm at
U1 6B, pin 7, is a 2400 Hz
sine wave with two very
di stinct sidebands of twelve
equal steps. For those of you
who would rather have more

"The staircase generator should
be given no more than 1 V pop
input from R9. T oo much input
will result in U 16B going int o
saturation . The 1 V POp value for
the signal on R9 's w iper should be
an absolute max imum input. Most
machines will only require a few
volts Pop output from U 16B in
order t o opera te.

than 12 steps, the input fre
quency to U9 could be
changed to 64 Hz. The reset
circuit, Ul0A and B, could be
removed and U9, pins 2 and
3, grounded. The 7493 has its
normal 16 states, and U16A
would go th rough 16 gain
changes.

Finall y, Fig. 3 contains the
power supplies needed. The
circuits are very easy to
understand, and I feel that
the schemat ics are more or
less sel f-explanatory. Good
luck with building your grey
scale generator. The circuit s
seem quite reliable and pro
duce a nice test picture when
fiddling with black and white
lamp currents on a facsi mile
machine. At least now you
can see if your machine is
really adjusted properly by
having the correct type of
signal generator. •

from page 43

some intelligent management,
we could have a nice hamfest
at Vegas ... Saroc isn't it.

ASPEN
The Third Annual Ham In

dustry Conference and Work·
shop met in Aspen for a week

EDITORIAL BY WA YNE GREEN

of work with occasional in
vigorating jaunts to the nearby
slopes to get the cobwebs out.
The consensus of opinion was
that this was an absolutely in
valuable sertes of workshops
... on advert ising, promotion,
sales, marketing, fi nancing,
etc. The 1979 Fourth Annual
Ham Industry Conference and

Workshop Is scheduled for
Aspen , snow perm ittin g,
January 7-13. Most of the
workshopees were clustered In
the Continental , but others
were spread out Into nearby
hotel s such as the Aspen Inn,
etc.

There has been no other op
portunity for manufactu rers,
dealers, and the media to get
together for relaxed and ex
tended talks. Th is Conference
provides a welcome opportuni
ty for a badly needed exchange
of ideas.

MORE PEOPLE NEEDED
As the list of 73 staff grows

ever longer, one wonders

where it is going to stop. There
is no sign of even slowing
down as yet. The fact Is that we
have quite a few Interesting job
openings for hams who are
looking for a career in pub
lishing.

We need more help as the
magazine gets larger-help
with testing and writing up new
ham gear, help with setting up
microcomputer systems and
test ing them out, help in check
ing out computer programs for
microcomputers, help in aover
t lsing sales, in subscriptions,
renewals, in marketing, edtt
ing, draft ing, data processing,

Continued QI1 page 135
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CleggFM-28
Now only $329.95!

Thousands of 2 Meter
FM'ers have made this
Clegg FM-28 the most
popular transceiver in
many areas of the country.
Compare these specifica
tions and you can see why!
144·148 MHz coverage on

both receive and transmit
25 Watts output
Digitally synthesized
Non-standard repeater splits
5 KHz steps
Modular construction
Compact, rugged design
.25 uv receiver sensitivity
Large "S" meter
Bright 6 digit frequency

display
Super selectivity with 15

poles IF filtering plus 5 pole
front end filter

Multi-purpose accessory
receptacle

ORDER NOW AND SAVEl
Because Clegg wants to

give this FM-28 extra expo
sure, here's a special,
limited-time offer, Place
your order today and you
can purchase this excep
tional transceiver at $30.00
off the regular low price.
That's right-you can own
this FM-28 for only
$329.95!
DON'T HESITATE!

Call Clegg today for full
details on this and all the
other advanced Clegg
products. Toll-free 1
800-233-0250. In Pennsyl
vania call collect 717-299
7221 .
Clegg Communications
Corp., 1911 Old Homestead
Lane, Greenfield Industrial
Park East, Lane. PA 17601.

TEST IT
YOURSELF
AT OUR
RISK!
ll"y this FM·28 in your
own shack for ten
days. If you're not
completely satisfied
with this superior
transceiver, simply
return it for full refund
of purchase price.

C3

FOR FASTER SERVICE!

.' ( IRf '1 FM-28- .., ...
• '" Q •

• lO...

,~ Pffj"
RF PWR

BAND rx OffSET." -
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mum of +7 volts. T his com
pares to CMOS operati ng
voltage of minimum +3 volts
to maxim um 15 vol ts, with
an absolute maximum of 16
volts.

Third : Noise immunity for
TTL is typical at 1 volt. For
CMOS, it is typical at 45% of
the full logic swing.

There are other com
parison s which could be made
between the two families. In
most , CMOS will win out; in
some, TIL still has some ad
vantage.

For those not familiar
with CMOS, we can take a
loo k and see how th is family
works and how it behaves in a
system.

Let's start with the CMOS
inverter gate which is shown
in Fig. 1. It is made up of two
MOS enhancement mode
tran sistors, the upper a P
cha nnel type and the bottom
an N-channel type. T he two
transistors are connected in
series across the power
sup ply. Note that t he gates of
the transistors are connected
together so that th e input
signal is applied to both.

If the input is high (Vdd ),
t he P-chan nel is turned off
(acts as a h igh impedance or
open circuit) and the N·
channel is tu rned o n (acts as a
low impedance or short cir
cuit). An equivalent circu it of
the inverter with the input
high is shown in Fig. 2. You
will no t ice that, in this condi
tion, the output is effectively
connected to groun d (low
output) and there is no path
for current through the tran
sistors (no current, no power
dissipated ).

If the input IS low
(ground), the P-channel is
turned on and the N-channel
is turned off. An equivalent
circuit of the inverter with
the input low is shown in Fig.

Fig. 4.

""'/-'" :
<,;~o "

1-- - - _00<

Fig. 3.

First : Average power dissi
pation fo r most TIL will run
about 10 mW per gate. With
low power TIL available,
that will be down to about 1
mW per gate under static con
ditions. That's not bad, until
we loo k at CMOS, which has
an average powe r dissipation
of .00001 mW (10 nW) under
the same test conditions.

Second: Power supply
voltage for TTL operating
voltage is a minimu m of +4.5
volts to a maxi mum of +5.5
volts, with an absolute maxi-

TTL

!- oo<

Fig. 2.

ture. It is beginn ing to look
like we had better get to
know it now , as it just may
put TTL in the back seat
before much longer. What is
this new logic fa mily? Well,
for those who haven't already
guessed, I am referring to
complementary metal oxide
semiconductors, commonly
known as CMOS.

Why would we want to use
CMOS instead of TIL? To
answer that question, I'll
make some com parisons be
tween the two famil ies.

CMOS V5.

f•
S P-~ "U~~L
n

'" '"' cO'

'"
"

s
~~-CHAN ~n

Fig. 7.
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Is TTL

Already Obsolete!

I s it time for a change? For
several years now, the

TT L logic family has been the
stand a rd fo r the digital
hobbyist and home expe ri
menter. It has given us the
$50 fr equency counter, the
50 wpm CW keyboard, and
the frequency scanne r for our
2 meter receivers. It has
affected every amateur who
has tried to keep up with the
state of the art.

But, for the past couple of
years, a new logic family has
star ted to move into the pic-

William E. Browning WB5IRY
6712 E. I ndependence SI .
TulsaOK741I5
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Fig. 7.

Let 's look at an interface
of CMOS to PMOS : Most
PMOS integrated circu its are
specified with a power supp ly
voltage of 17 to 24 volts. A
possible way to interface is
shown in Fig. 8. A zener
diod e is used to set the b ias
of the CMOS and, if the
values are selected prope rly,
it wi ll allow the PMOS to
drive th e CMOS directl y.
CMOS can drive PMOS direct
ly. Be sure that not more
than 15 volts is across the
CMOS. If you have PMOS
which can operate on 15 volts

Fig. 8.

NOR gate and wished to use
it as an inverter, you could tie
t he unused input to ground.
Then the o ther inpu t would
con tro l the o utpu t. If you
had t ied the unused input to
Vdd. one inpu t wo uld always
be low, and the o utput could
not cha nge condit ions but
wou ld always be low . The
third possibility of tying the
two inpu ts together would
also wo rk. Fig. 6 sh ows the
tru th table of the NOR gate
and the results after tying.

Fig. 7 shows a 4-input
NAND gate tied to produce a
2-input NAND. You will
notice that this time you
need to tie the input to Vdd
fo r proper operation. Tying
to ground would not allow
the o utpu t to change state.
Once again, the third posst
billtv o f ty ing the two inputs
togeth er would also wor k.

A second CMOS system
consideratio n is the power
supply. Since CMOS can
operate over a large range of
p o we r supply voltage,
minimal filtering is necessary.
The voltage does affect the
operat ing speed of CMOS, so
the minimum voltage is deter
mined by the frequenc y of
o peration. The power dlsslpa
t ion is also a fun ction of
vol tage. Power dissipa tion in
creases approximatel y as t he
square of th e supply voltage.
To minimize power com
sumption, the system should
run at the minimum speed to
do the job with the lowest
possible power supply volt
age. Because of the low cur
rent requirements of CMOS,
especially at low frequency
and low voltage, the fami ly is
well suited for battery opera
tion .

As you start working wi th
CMOS, you may find that
you want to in terface to
other logic types. In any
interface there are three con
siderations to take into
account : Is the supply voltage
compatible, can the CMOS
output satisfy the current and
voltage require ments of the
o ther fami ly 's inp ut, and can
the o ther family 's o utput
meet the required voltage
swing fo r the CMOS input?

Another circui t that you
will find in CMOS is the
"bilateral switch." When the
switch is turned on, the input
is connected to the out put
and operates essentially like a
closed switch. Wh en the
switch is tu rned off, the input
is d isconnec ted from the ou t
put and, like an o pen switch,
offers a high impedance to
input and output. Also, as in
a switch, the input and o ut
put are interchangeable. Fig.
5 shows the bilateral switch.
Note the inverter section
which allows bot h switching
transistors to be turned on or
off at the same time by the
same co ntrol voltage.

The use of the bilateral
switch on CMOS in tegrated
circu its allows us to have
three o ut pu t co ndit ions 
h igh (Vd d), low (ground) ,
and high impeda nce (open
circuit) . If you have done any
work on a system using
common bus lines , you will
see the importance of th is
circuit.

Now take a look at how
CMOS behave s in an
operating system. First, t he
CMOS input is a very high
im ped a nce, abou t 10 12

Ohms, if yo u need a value to
work with . Th is causes any
floating inputs to drift back
and forth between a h igh and
a low, which can create some
intr igu ing system problems.
So one important rule to ob
serve when using CMOS is
that no unused input should
be left o pen. They should be
t ied to Vdd , ground , or an
other used input, whichever is
appropriate fo r your syste m.

For example, if you had a

3. In th is co nd it ion, the out
put is effectively con nected
to Vdd (high ou tput), and
there is no path for current
through the t ransistors (no
current, no power dissipated].

In the inverter, as wi th any
CMOS device, there is a path
for c urrent fro m power
supply to grou nd during
switching. The longer the rise
t im e and the fall t ime of the
input pulse, the more power
is dissipated, as shown in Fig.
4.
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or less, the CMOS power sup
ply can be used, but you will
probably find that the PMOS
ou tput does not swing low
enough to drive the CMOS
input. Th is can be corrected
with a pull-down resistor at
the o ut put of the PMOS. As
before, CMOS can drive
PMOS directly. Fig. 9 shows
this interface.

Or you can interface
CMOS to NMOS. Most NMOS
pow er supply voltages are 5
to 12 volts, which is co m
patible with CMOS. CMOS
will drive NMOS direct ly.
However, NMOS mayor may
not driv e CMOS, depend ing
on the particular chip being

used and on the supply vol t
age. A si mple solut ion to this
is the addition of a pull-up
resistor on the output of the
NMOS. Fig. 10 shows thi s
interface.

If you want to interface
CMOS to TT L, the norm al
power supply voltage for TTL
is 5 volts, which will be com
patible with CMOS. In most
cases TIL will dri ve CMOS
dir ec tly, but it is recom
mended that a pull-up resistor
be used. Most CMOS will not
drive sta ndard TIL. There
are, however, some CMOS
chips that will dri ve up to
two TIL loads , soch as the
CD4050A buffer. An inter-

face fo r TTL and CMOS using
the buffe r is sho wn in Fig.
11 . The MM74C02 2-i nput
CMOS NOR gate by National
can be used to drive a normal
TIL load in lieu of a spec ial
buffer, if the designer is
willing to sacrifice some no ise
immunity to do so.

The CMOS family provides
all the basic gates, flip-flops,
memories, and large scale in
tegra tio n logic required to
perform all d igital syste m
fun ctions. In addi t ion, ma ny
CMOS integrated ci rcuits may
be adapted to both analog
and linear applications. It
does all this and , a t the same
time, operates over a wide

supply voltage range while
dissipating very low power.
CMOS has a ty pical noise
immunity of 45 % of Vdd and
a high fan-out of up to 50 or
more. CMOS is becoming
widely availab le, and at a cost
only slightly above th at of
TIL.

At th e start of th is article ,
, asked if it was time for a
change. What do you think ?
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YOUR BEST BUY IN KITS FREQUENCY COUNTERS
FREE-----

1459Y6•- .,...-
~ ".. .~..

.......i ......., kined for C._ Omm 'nc. bY H"·Tron"

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL
PART NEEDEO TO MAKE YOUR COUNTER COMPLETE.
HAl -600A 7-01GIT COUNTER WITH FREQUENCY
RANGE OF ZERO TO 600 MH z. FEATURES TWO IN
PUTS: ONE FOR lOW FREQUENCY AND ONE FDR
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION.
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP·
TlONAl 10 SEC GATE AVAilABLE. ACCURACY '"
.001%. UTILIZE S lO-MH. CRYSTAL 5 PPM.
COMPLETE KIT $149.00
HAL-300A 7-01GIT COUN TER WITH FREQUENCY
RANGE OF ZERO TO 300 MHz. FE ATURES TWO IN
PUTS: ONE FOR lOW FREQUENCY AND ONE FOR
HIGH FREQUENCY: AUTOMATIC ZERO SUPPRESSION,
TIME BASE IS 1.0 SEC OR . 1 SEC GATE WITH OP
TIONAL 10 SEC GATE AYAILABlE. ACCURACY '"
.001%. UTILIZES 10·MH. CRYSTAL 5 PPM.
COMPLETE KIT $1 24. 00
HAl-5OA 8-01GIT COUNTER WITH f REQUENCY RANGE
OF ZERO TO 50 MHz OR BETIER. AUTOMATIC OECI·
MAL POINT, ZERO SUPPRESSION UPON OEMANO.
FEATURES TWO INPUTS; ONE FOR lOW fREQUENCY
INPUT. ANO ONE ON PANEL FOR USE WITH ANY
INTERNAllY MOUNTED HAl-TRONIX PRE-SCALER
fOR WHICH PROVISIONS HAVE ALREADY BEEN
MADE. 1.0 SEC AND .1 SEC TIME GATES, ACCURACY
'" .001 % . UTILIZES 10·MH . CRYSTAL 5 PPM.
COMPLETE KIT $124.00

By popular d e mand w e are contin u in& to offer
a Fa ir ch ild C lock, Module FCS-8 10 0 A
(slJ&llest ed ret llil $ 2 0) with an y purdu.se o f $99
or m on hom 73 advertUemeotL

ANALOG·DIGILAB
KIT $139.50

6 GOOD REASONS m, BU"NG , HAL·lBON'X
FR EQ UENCY COUNT ER

(I) 100 % COMPLETE KIT, (2) EAS Y ASSEM B LY, (3) COM·
PL ETEl Y ENCLOS ED IN METAL CABINET. (4) rc SOCK ETS
U SED TH ROUGHOUT FO R EASY TTL REP LAC EM ENT (5) EA SY
O N YO U R POC K ET B OOK, AN D (6) NO EXPEN SIVE CH IPS TO
REPLAC E (E XAM P LE - IF YO U LOSE A OECOD ER. LATCH OR
D RIVER I N A HAL·TRON IX COU NT ER, TH E AVERAGE COST
O F REPLACEM ENT OF T H E LOW-COST TlLS IS LE SS THAN
$1 .00 EXCLU D I NG TH E PR E-SCALE CH IP. IN SO M E OF T H E
N EWE R COU NTERS N OW BEIN G MARKETED BY MY COMPE·
TITi aN , THEY ARE USING TH E EXOTIC SI NG LE C H IP AND
WOULD COST YOU CLOSE TO $30 .00 TO REPLACE). TH IS IS
SO M ETH ING YOU SHOU LD CO NSIDER.

DESI GN ED BY HAL·TRON IX
A N D M IKE GO L D E N OF
R . E . T. S. E L E C T R O N I C S
SC HOOL OF DETRO IT. FOR
RU GGED CLASS ROOM USE.

FOR THE RADIO AMATEUR, STUDENT, EXPERIMENTER OR OESIGN ER
SPECIFICATIONS: OUTPUT VOLTAGES: + SV, + l i v , -12V; USABLE CUR·
RENT: 750mA; % Regulation at SOOmA: 0.2%; Shorl·ci "uit limiled at 1 ,0
amp; Thermal everlead prelecled _Pewer reQui" ements; lIlYAC, 60HZ, 4{l Wal l , .
Funct ion Gelltrator: Frequency range: 1HZ 10 100 HZ in 5 band,. Amplit ude
adjuslab le fro-m 0 te 10 VPP. OC effset adjustable from 0 te ± 10V.
Wav.torms: Sillt, SQuare, tr ianguiar and TTL Clede TTL Clock 0 to + SY
level, 200 ns rise a"d fall time. f reQueocy delermined by Funct ion Gelltra·
ter. Output impedanct 1.2K ohm.
Mest ef all, ii ', easy to oonstruct and lerv ice. PC boards are predrilled,
plated t hru and seider flewed , O~r 1000 unitl leld te scheeh.

, ;.~ FROM HAL-TRONIX
~ NEW'FIRST TIME OFFER

SIX_D IGIT ALARM C LOCK KIT for home, camper, RY, or field-day use,
Optrales en 12-vell AC Or DC, and hal its own 6O·H. ti me M,e en t he
board. Cemplele wit h all eleCl ro" ic compolltnts and two·piect, pee-dr illed
PC Iloardl. Board ,ile 4 "' • 3"'. Complete wit h Iptaker and switches. If
optrated on OC, there is nothing more to buy. "
PRICED AT $16.95
Twe lve-w it AC liot cord for tho,," whe wish te operate the clock fro-m
1l0_VQlt AC. S2.50 ' Fits clock "-'Ie ad...rtistd be low.

$124.00
$99.00
$99.00

6·01GIT CLOCK
12/24 HOUR

COMPLETE KIT CO NSISTHIG OF 2
PC GI0 PRE·DRILLED PC BOARDS,
1 CLOCK CH IP, 6 FND 359 READ_
OUTS.. 13 TRANSI STORS, 3 CAPS,
9 RE::oISTORS, 5 DIODES, 3 PUSH·
BUTTON SWIT CHES, MOLDED
POWER TRANSFORMER CORD AND
INSTRU CTIONS.
DON' T BE FOOLED BY PARTIAL
KITS WH ERE YOU HAVE TO BUY
EVERYTHI NG EXTRA.
PRICED AT , '" ... "..... " $12.9 5

ATTN : RADIO CLUBS
P lease f ee l f ree to i n q u i r e
abou t Quantity disco unts o n
any of t h e HA L-TR ONIX
ki ts f or y o u r Club p r o jects.
Disc ou n t sc h edu le ra nges
fro m 10 % to 25% dependin g
u p o n how m a ny k its w ill be
r eq u ired.

HAl·TRONIX BASIC COUNTER KITS
STIll AVAilABLE
THE FOLLOWING MATERIAL DOES NOT COME WITH
TH E BASIC KIT: THE CABINET, TRAN SFORMER.
SWITCHES, COAX FITTINGS, FILTER LENS, FUSE
HOLDER, T·03 SOCKET, POWER CORD AND MOUNT·
IN G HAR DWARE.
HAL-600X (Sa m e S pec if ic a t ions as HA l ·600A)
HAL-300X (Same Spec if ic ations as HAL·300M
HAL_50X (Same Speci fic a t ions as H AL·50A)

CLOCK CASE Availa ble and wi ll f i t any one of t he above clocks
Reg ular Pr ice .. . S6_50 But Only $4.50 when bouCht with clock

H24

SHIPPING

" ~-I'(......' 'is-~ '
- , .,

.:" st-
··HAt"· HAROlO C, NOWtAN D

WI ZXH

See you at DAYTON!

PRE-BUILT COUNTERS AVAILABLE
( HAL-600A - $229.00) (HAL-300A - $199.00) HAL
50A - $ 199.00). ALLOW 4 · TO 6·WEEK DELIVERY
ON PRE·BUILT UNITS.

PRE·SCALER KITS
HAl.()-300PRE (Pre-drilled GIG board and all com
po nents) $19.95
HAL·O·300P/A (Same as above but with preamp)

$29,95
HAL·O-600PRE ( Pre-drule d GI O board and all com.
ponents) $39.95

HAL-TRONIX
P_ 0_ BOX 1101

SOUTHGATE, MICH_ 4B195
PHONE (313) 2B5-1782

ORDERS OYER SIS.00 Will BE SHIPPED POSTPAIO
EXCEPT ON IT EMS WHERE ACDIT IONAL CHARGES
ARE REQUESTEO. ON ORDERS lESS THAN S15_ OO

INFORMATION: PLEASE I NCLUDE ADOITI ONAl sr.oc FOR HA NDLING
AND MAILING CHARGES,

SEN D SASE FO R FREE FLYER

IO-MHz CRYSTALS
HI ·QUAlITY CRYSTALS, DESIGNED
FOR FREQUENCY CONTROL AND
ELECTRONIC TIME PIECES; AGING
FACTOR 5PPM. MEETS OR EX
CEEDS MIl·C-3098 SPECS. MADE
ESPECIAl l Y FOR HAl.T RONIX
BY SENTRY.
PRICE S5.95 OR 2 FOR $10.00

SUPER STRIP
SS-2 # 923252
PR ICE $17.00

6O-HZ TIME BASE
CRYSTAL TIME BASE KIT. WILL
EHABLE MOST All DIGITA L
CLOCKS TO OPERATE f ROM 12
VDC. lOW PROFI LE UNIT, EASY
3-WI RE HOOKUP. ACC 2PPM,
ADJUSTABLE.
COST ONLY S5_95 EACH OR 2
FOR S10.00 - OR ONLY S4.5O
WITH CLOCK PURCHASE.

FROM HAL·TRONIX
N W FIRST TIME OFFER

DELUXE 12·BUTTON TOUCH.TONE ENCODER KIT ut ll ili ng t he
new ICM 720b chip, Previde$ Iloth VI SUAL AND AUDIO indications! Comes
with its own t wo-tOot ano<h led aluminum ,,-,binet. Mealures only 2'14 •
3""' "'. Camplete with TOOCh·Tone pad, Iloard, cryslal, chljl and all nec
essary components to ~nish the kit .
PRICED AT $29.95
For Ihose who wi sh te mount the e"coder in a hand-neld u"it , t he PC
board meaSureS only 9/16 N

• 1'14"' . This part i ~1 kit wit h PC Iloard,
crystal, chip and cempolltnts.
PRICED AT .. """ "" " ",.......... .. """"" .""" $14.95

D,,"'BUTO, FO' APPRODUCTS, INCORPORATED

;;
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- more flexibility, etc.

Tom CuJJtn KJWXK
53 Sh,llnn.ln A ve.
Meriden CT 06450

I

used the hole where the ex
ternal an tenna jack was! I got
a good quali ty 1/8" jack
made by Swttchcraft and put
it in the same hole. I didn't
want the same thing to hap
pen to the extern al power
jack that happened to the
antenna, so I used an open
circuit type jack. Then it
dawned on me: When the
power from the car system
was plugged in, the nicads
would be across the full
charge of the car and would
ove rcharge them, causing
their certain death. I put a 50
piv 1 Amp diode in series
wi th the nicad power lead to
allow voltage to pass from the
nicads, but to prevent the car
12 volts from go ing across the
batteries.

These mods have made a
good handle-talkie a li tt le
more pl easan t to operate. I
hope that you have as much
fun with yours as I have with
mine . •

10 POSITI~E 'U"'NA~
0.. BATTE"> PAC.

Fig. 1.

co nnector is mounted per
fectly covers the hole whe re
the original screw-in type
connector was and looks like
original eq uipmen t. I solde red
a small piece o f braid from a
piece of RG-174/U coax to
the threads of the connector
and passed it through the
hole where the o riginal con
nector was for grounding the
shield of the rf output coax.
Please remembe r to do this
before you epoxy the co n
nector to the case; I didn't
and had one heck of a time
trying to feed the braid
th rough the hole. It is a t ight
fit, but can be done.

Now you are going to sav,
" What am I going to do with
a rubber duckie that doesn't
have a BNC fitting on it ?" I
said the same th ing. If you
are good with hand tool s, you
can make it fit o n a BNC
plug. One of the local hams
here d id it , but I purchased
one with the BNC plug on it;
I'm a chicken at heart.

The mos t use that my
HW·2021 gets is in the
mobile, and I wanted a way
to run it off the car battery
system instead o f using the
nicads. I didn' t want to put
another hole in the case, so I

TO-39, so no mods for the
heat sink. I put it in and got
indication of rf output. The
driver and final stages of the
HW-2021 must be retuned for
best output; in mine, I found
that I got the best out of it
with the slug in the final coil
completely removed . I think
that this is due to the differ
ent characteristics between
the two transistors. The origi
nal output gave me 1JA Watts
to a Heath wattmeter, and
the RS2038 had an output of
1~ Watts. A check wi th the
rubber deckle and the local
repeater came right back on
the air again.

The nex t th ing to do was
e liminate that 1/8" jack
that caused so much grief. I
always liked the BNC type of
connec tor for rf jacks, so I
decided to see if one would
fit where the rubber duckie
screwed in. I fou nd that the
single hole mount BNC con
nec tor (female) woul d fit into
the hole nicely, but wasn' t
long enough to have the
mounting nut tightened on
the rear of the cabine t. A
little bit o f epoxy cement on
the co nnec tor soon solved
that problem. The flange that
sits o n the chassis when the

Improve Your HW-2021

I 've wanted a handle-tal kie
fo r a long time, bu t I did

some sho p ping a round,
finally decided that I could n't
afford one, and dropped the
i dea. Christmas was just
about here, so I pooled al l of
my funds for the purpose of
giving gifts . The YL asked
what I wanted for Christmas
and I very jokingly said,
" How about a 2 meter
walkie-talkie?" and let it lay.
To my surprise on the fa teful
morn, there was a HW-2021
under the tree! After looking
over the assembly manual and
pasting in all of the changes
that Heath had supplied, I
went about putting it to
gether. Six days and long
nights later it was fi nished.
O n went the po wer switch; I
checke d for sm oke - none.
Oh, boy! Maybe it will work
- it did.

I used it for about a week
and it worked flawlessly ; the
2021 is a real fine piece of
equipment. All of a sudden, I
couldn't bring up the local
repeater with the mobile an
tenna or with the rubbe r
duckie. A quick check wit h a
wattmeter showed no rf out
put. The HW-202 1 uses an
RCA 2N5913 rf output tran
sistor, which is supposed to
resi st burnout f rom a shorted
or open antenna load. Don 't
believe it ! Checking the ex
ternal antenna jack, which is
a mini 1/8" type, I found
that the jack was open, so no
antenna and one fried rf out
put translstor.

First on the list of things
to do was locate a 2NS91 3.
Called the local Heath store:
none in stock, must be
ordered; called local parts
supplier: same answer - must
be ordered. A visit to the
local Radio Shack for some
parts for o ne of my many
pro jects turned up something
very interest ing. They have a
transistor that is supposed to
be good for a VHF driver and
final and has one Watt for a
power rating. The Radio
Shack number is RS2038 and
it com $1.99. I bou gh t o ne;
for $1.99, it was worth a t ry.
The case of the RS2038 is the
same as the 2NS913, a
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The HEATHKIT HW·2036A
...jusllhal much beller!

H5

Send for your FREE Heathkit Catalog today!
0. IOU mOJ ohlam " catalog by bring,ng th,. COu pall 1o
nn. 0/ the !IO H...thkit EIKilOnic C.,ote.. co,ut ·lo-eoaat
(u n ,t. 01Schlumbe,ge, Product. Corp.l. Wh• •• H... lhl,,'
product. are di .played.•old. and ""'iced. Retail p ric••
o n . o me product. may be .lightly hig her. See the .... hll.
page . 01 you. l ~lephon. di,ectory.
KM t h Comp.ny. Depl .Dl 1.40D, Benton H..bor, MI 411022

r- - - - - - - - -
~

ATIi li n lh Company. ,<s,~

I Depl.Dll-4OD. '~-=;";;;;~;;;;;;;:i;;;J
• - • - Benton"'_. 14149022 •

I Please send me my FREE C.I.1Og (am noIon,our ma'hng hst

I ~~ _
I _~ _
I ""' 5Ia'e _

I • Price ,s m'IlI order. F.O .B. a. nlon HarbOr. 1,11 Z,p _

L
PrICes and sp"",f,c.t>ons Sub)""l to chAnll1l w,thOUl nohCII. AM·366 ..

-------------

We'll give it to you straight! The HW-2036 was a
great 2-meter transceiver - but our new HW.203BA
is just that much better.
It boasts the same impressive specifications, but
now gives you a full 4 MHz of coverage over any
portion of its 143.5 to 148.5 MHz operating range.
But most startling of all is the price tag. At $269.95 ·
in ecsy-to-bufld kit form . the HW·2036A is the
lowest priced. synthesized g.meter transceiver
you'll find anywhere!
At Heath we're holding down the soaring cost of
Amateur Radio. Look ove r ou r entire line of quality
kit products . Then join the thousands of Radio
Amateurs who've taken the sensible alternative 
and built Heath!

Healh Amaleur Radio Gear•••
•••Ihe quality Ihal measures up!
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- diode code regeneration

Karl T. Thurber, Jr. W8FX!4
233 Newcastfe Lane
Montgomery AL 361 17

)
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fro m the osci llator unneces
~ary .

Cons t r uc t io n is very
simple, and no special tech
niq ues are req uired. The mon
itor-ada pter fits nicely into a
3-1 /4" x 2-1/8" x 1-1/8"
Bakelite box (Radio Shack
#270.030, with aluminum
cover), or, if radiation and
TV I are factors, it can be
built into an alumi num mini
box, such as the Radio Shack
# 270- 235 o r equivale nt,
which is abo ut the same size.
A standard PL-259 coax plug
is mounted to one end by
drilling a hole just large
enough for a UG -175jU or
UG-176jU reducer to go
through the hole, the end
flange on the reducer holding
the co nnector to the box (a
dab of epoxy wi ll keep it
from slippi ng). A miniature
phone jack and the 25k Ohm
potent io meter are mounted
to the aluminum front panel.

The heart of the monitor
adapter is the 6-volt sensitive
miniature SPOT dc relay,
available from Radio Shack as
#275-004. (Although the
relay is supplied as an SPOT
type, o ne contact is left un
connec ted fo r our purposes.)
If the rel ay is subs t ituted for ,
be sure to obta in one which
has similar charac teristics,
particularly one whi ch will
operate over a range of 6-9 V
dc and req uires no more than
about 12 mA for operation,
(Large, heavy relays are un
suitable, as this is definitely a
QRP device - the germanium
diode just won't rectify the
quarter Amp or so that some
relays need for operation.)
Incidentally, although a 1N34
or 1N60 diode is specified,
almos t any large
signal diode that wi ll handle
at least 25-50 volts at arou nd
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Fig. 1. Complete circuit. "A basic minimodule code-practice
oscillator, model CPO-4, is available from Poly Paks, tnc., Box
942, S. Lynnfield MA 01940, for $1.49, requiring a small PM
speaker and 1.5 V battery for operation.

audio oscillator dr iving a low
power audio amp into either
pho nes or a small speaker.
Unfortunately, this is also
frequently the first piece of
gear relegated to a dus ty
shelf, once the ticket is
obtained . T h is article
proposes a low-cost way to
adapt practically any code
practice oscillator to monitor
CW as transmitted, indepen
dent of either the receiver or
t rans mitter gain or tuning.

The device shown in Fig. 1
connects to the t ransmitter or
transceiver's coax out put line
at any convenient poi nt,
using a coa x 'f-finlng. It is
self- powered by rect ificatio n
of a very small amou nt of the
t ransmi tter's out put power
[less than one Watt ), driving a
se nsi tive dc relay which
follows keying automatically
without any other direct con
nection to the key or else
where in the rig. Its output ts
connected to the key jack on
the code oscillator, just as
though it were a straight key
itself. Fo r code practice, the
key can be connected to the
jack provided in the unit so as
to make its disconnection

or a rare VU2 o r JT1 .
Most of the fancier trans

mitters and transceivers avail
able on the current market
have b uil t-i n si deto ne
monitors, which work on a
strictly audio-frequency basis
and do not depend on the
radiated rf signal at all. T his is
definitely the most reliable
method of monitoring your
keying (unless you insist on
actually m on itoring the
rad iated rf signal). Most
lower-priced Cw-ont v rigs an d
many of th e popular ho me
brew Novice desi gns do not
incl ude provisio ns for built-in
sidctone monitoring.

A very si mple and inex
pe nsive method of mon i
toring your signal recognizes
the fact th at, most of t he
ti me, one of the first pieces
of ham gear a prospective
newcomer acquires is the
code-practice oscillator,
usually no more than a keyed

Simple CW Interference
IIFilter"

I t goes without saying that
most CW operators can

send much better code if they
have some means available to
hear what they are sending
out. If you use a separate
transmitter and receiver, it is
possible to turn down the rf
or i-f gain controls while
transminlng and listen to
your own signal as it is
actually radiated. Of course,
there are a number of dis
advantages to this method of
CW monitoring, such as the
need to constantly "ride
gain," blasti ng in the phones
when going fro m receive to
transmit, and, worst of all , if
the ot her statio n in QSO is
not right on freq uency, it i~

necessary to retune each t ime
you stand by, with the re
sultant risk of losing contact
when retuning. Th is last
disadvantage is particularly
dlsconcer ting if the contact
lost is WAS state number 50
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Fig. 2. Blowup of relay con
nections. "Relay as it appears
looking from the bottom (see
diagram on back of "blister
pack" package). Relay speci
ficat ions (Radio Shack
#2 75-004): voltage - 6 V de
(operating range - 6-9 V de);
resistance - 500 fl; current 
12 mA ; contact rating - I
Amp at 125 Vac.

12 mils or better shoul d work
well ; I used an unnumbered
su r p lus d iode that was
supposed to take over 100
volts at 100 mA. (Stoc k up,
in case the diode you select
won 't handle the power. If
yo u 're running fairly high
power , try paralleli ng a
couple of diodes. )

About the o nly precaution
to o bserve in construc tion is
making sure that the relay is

seated fi rml y. Th is is best
don e by epoxy ing its plastic
case to the inside of the
aluminum fron t panel. In
tun ing up, before connect ing
o ne side of the relay coil,
check the vol tage at the
output side of R2. With full
transmitter power applied, it
shoul dn't exceed 10 or 12
volts (start things off with R1
fully countercloc kwise, ad
vancing the co ntrol until the
voltmeter reads 10-1 2 volts).
The relay coil can then be
connected to R2, and you're
in business. Read just R1 and
recheck the voltage across the
coil wit h full tr ansmitter
power applied. It should read
6-9 volts. Failure to observe
t hese precautions coul d cost
you a pot, d io de, and relay !

The li tt le unit is fairly
frequency insensitive, b ut
R1's setti ng may be tweaked
if necessary when changing
ban ds or output power levels.
As designed, the unit should
handle powe r levels up to 150
Watts or thereabouts.

If a linear amplif ie r IS

used , connect the mo nitor
adapter between the exciter
and the linear, not between
the amplifier and antenna or
antenna coupler. (For higher
power le ve ls , try lin k
coupli ng to the final ou tput
stage rat her th an using the
resista nce cou pling I used.
And don 't substi tute a higher
rated wire-wound resistor for
R1 - this may cause imped
ance matching problems for
your rig.)

The unit can, as men
t ioned, be used as a code
practice oscillator without

disconnecting it fro m the line
by simply plugging a key into
the pho ne jack on the front
panel. Of course, it should n't
be used for CW mo nitoring
whe-t practici ng code!

I have used the unit with a
Heath HD-16 code-practice
oscillator with goo d results,
following keying up to 25
wpm and more. It can be
used with other code oscil
lators in which t he key
simply acts as a circuit
closure. Total construction
cost is about $7 .50, even if all
new components are used . •

and 500.
Schedul e of point s: The

b a si c aw ard re q u ire s a
minimum of fifty (50) poin ts.
Contacts cou nt as follows: IPA
RC members in hunter 's coun
try- 2 points; tPA RC member
in DXCC country, hunter's own
continent-5 points; IPA RC
member in DXCC country, all
other cont inents- l0 poi nts.
IPA RC club stat ions count
double on each amateur band.

Send completed veri fi ed ap
plication with 8 lACs (resp.
U.S.$ or OM 5) to cove r cost of
hand ling and print ing , to; Ado lf
Vogel DL3SZ, Rltter.von-Eyb
Strs. 2, 0-8800 Ansbach , Ger
many.

hu nters must work IPA RC
member stations. A member
station can be worked once on
each amateur band. Applica
tion forms and a list o f IPA RC
stations are avai lable from
either DL3SZ or WB4QJO. OX
stations send one IRC; other
stations send an SASE.

The award is issued on ly for
contacts made alter 1 March
1976. There are th ree (3) SHA
classes: a. SHA 50 (basic
award); b. SHA 100; c. SHA 200.
Participan ts must hold the
SHA 50 before being eligible
for the SHA 100. Only holders
of SHA 100 are eligible for SHA
200. The fee schedu le is listed
below. Stamp endorsements
are available for SHA 300, 400,

SHERLOCK HOLMES AWARD
The Sherlock Holmes Award

(SHA) is sponsored by the Ger.
man Section of the Interna
tional Police Associa tion. It is
designed to enhance the spirit
of friendship among radio
amateurs according to the
malta of the IPA Radio Club:
Servo per Amikeco (meaning
Service through Friendship).

Amateur and SWL stations
can apply fo r the SHA. Award

multiplied by (ARRL sections
+ Zero counties + OX coun
ties) wo rked . Others- to tal
asos multiplied by (Zero cou n
ties + Zero sections).
FREQUENCIES:
3560, 7060 , 14060, 21060,
28060, 3900, 7270, 14300,
21370, 28570, 3725, 7125,
21 125,28125.
ENTRIES & A WARDS:

Beautiful lour-color certt t
Icates will be presented to
the General class section high
scorer and to the Novic e/Tech
class section high scorer. Mail 
ing deadl ine for entries is May
31, to: WBflUUA, Mississippi
Valley RC, 3518 W. Columbia,
Davenport, Iowa 52804. Inctude
an SASE for results.

from page 58

amateur interest the Bermuda
Dept. of Tourism has. US sta
t ions may obtain a copy of the
rules, logs, and check sheets
from: Bernie Swandic K3DH,
7417 Mi ll Run Drive, Derwood
MD 20855. Please include a
l arge envelope with 13¢
postage.

ZERO DISTRICT aso PARTY
Starts: 2000 GMT
Saturday. April 22
Ends: 0200 GMT
Monday, April 24

Organized by the Mississippi
Valley Radio Club, this contest
covers a lot of ter ri tory and
should create a lot of activity.
Stations outside of Zero dis
tr ict will work Zero district eta
tions only, but Zeros may work
both in and out of district sta
tions. The same station may be
worked once on each band and
each mode.
EXCHA NGE:

aso number, RS(T), and
a TH. a TH is county and ARRL
section for Zeros, ARRL sec
tion only for all others.
SCORING:

For Zeros-total csos

13 3



- this audible probe is safer to use

C. Warren Andreasen WA 6JMM/N6WA
P.O . Box 8306
Van Nuys CA 91409

siste r. The zeners will sub
t ract their volta ge from what
is developed in the collector
circu it. The purpose of the
zeners is to provide a thresh
old level at which the tran
sistor will key. For Q1 to
turn on, the base must be
greater then 3.5 volts , and for
Q2 to turn off, its base must
be h igher than supply voltage
minus 3.5 volts. Th is cho ice
of zener value is not cr itical.
The choice I made is based on
the fact that I run all o f my
CMOS circui ts from 12 volts,
and with th is value of zener,
my p robe rejects any signal
not below 3.5 or above 9
volts. A functioning circuit
wi ll e asily exceed these
values, and if it won 't, the
circu it is bad . Fro m th is point
on, I can think logic. I will
call the collec tor of Q1 "A",
and the collec tor of Q2 " 8".
If the probe tip is floa ting, A
is low and 8 is high. If the tip
is low, A is high and 8 is also
high. If the t ip is high , A is
low and 8 is also low.

Th ree un iqu e sta tes - one
for each condition. Now all
that is necessary is to decode
the sta tes. Onl y the 1 and 0
sta tes are decoded, since if
the state is not a 1 and 0, it
must be the o pen sta te and
nothing happens duri ng this
state. If a high condi t ion
occu rs, the 1 decoder tr iggers
the pulse st retcher. This pulse
stre tcher is a bit diffe rent in
that it uses an OR gate. If pin
1 goes high, pin 3 also goes
high, feed ing bac k throu gh
C1 ho lding pin 2, and itself
high fo r the t ime determined
by the t ime constant of C1
and R5. When C1/ R5 t ime
out, th e ou tput of pin 3 will
drop low again if there is not
a h igh still on pin one. T he
gate acts like a straight piece
of wire except that it will
st retch a short pulse. Any
ti me the output of pin 3 is
high, it wil l enable the high
pitch o scillator, causing a
high tone to be generated .

Th e a d ecode, pulse
st re tcher, and oscillator work
exactl y the same as the cir
cuit just descri bed, except, of
course, the tone generated is
a low pitch . The two tones

•

Circuit Description
T ransisto rs Q1 and Q2

form the input stage. Under
no si gnal or float ing input
condi tion, both trans istors
are biased on by the base
resisto rs. In the ON state, the
collecto r of Q1 is near ground
and the collector of Q2 is
near plus vol ts. I say near
because of th e 3 volt zcners
in the emitter of each tran-

add ition to this, the un it wi ll
detect nar row pulses and
stretch them so the user is
able to hear them.

T h e audio probe wi ll
detect high to low, or low to
high pulses, an d will do any
thing an y good probe will do ,
exce p t its ou tpu t is in sound.
It works great!

Fig. 1.

nice that is ; however, you still
have to ta ke your eyes off
you r work to look. Th is may
sound like a small thing, but I
find it irr itating.

My next thou ght was,
"Why not make a piece of
test gear th at gives the output
in aud io ?" The unit does not
have to fit to ta ll y in the hand
si nce it's for bench work, and
if I don't have to have the
en tire unit in my hand ,
creati on of the sound (loud
speaker) won 't be a problem.

To get to the point , I
designed and bu ilt a logic
pro be th at works with CMOS,
prod uces a high tone for a
logi c high, a low tone for a
logi c low, and no sound for
an open or floating st ring. In
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T he other day I had to
debug some CMOS logi c,

and as I reached for my
oscilloscope, it dawned on me
that I had forgotten to bring
it home. I reached for my
trusty DVM (digital volt
meter) and sta rted checking
levels. To th ose of you who
have never tried th is method
of logic debugging, don 't.
First you have to find the
correct pin to put the probe
on, and then when you look
up to see what the meter
says, the probe sli ps and you
sta rt all over again. I tho ught ,
"Gee, wouldn 't it be nice if I
didn 't have to look to see
what the meter said?" I
thought abou t the normal
logic probe wi th its indicator
in the tip, and th ought how

The Best Probe Yet?
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generated are mixed in the
final section of le 3, with the
inputs on pins 8 and 9, and
the mixed audio on pin 10.
The output at pin l O is good
for an earphone (used with a
volume control) or a small
speaker. Since I went th is fa r
an d wan t to use this un it even
if the environment is noisy, I
went ahead and added a small
audio amplifier which will
blast me out of the room if
necessary. As mentioned, the
unit will produce a high tone
for a high and a low tone for

a low. With a bit of practice,
as with o ther types of probes,
you can get a pretty good
idea of what is goi ng on by
the sound. If it sounds li ke
both tones are on, you have a
square wave signal; if you
have a high tone with a low
tone " ticking," you have a
high with a low pulse, and so
on. Now, if I should adjust
the low tone to 212 5 Hz and
the high tone to 2975 Hz,
and stick the probe into my
'I e l e t v p e T m ac hine,
hummm ... •

ICI
IC2
IC3
104
Q1

Q2
CR1A
CR2.3
R1-6,8
R7.1 0
R9
Rll
R12
Cl ,2
03 ,4
CS,6
C7
C8

CD4 069
CD4011
C04071
LM380N
2N2222
2N2907
1N914
1N746
lOOk
1 M..
220k
10k
1k
.1 uF
.004 7 uF
.01 u F
10 uF
100 cr

P. u list

Hex Inverter (RCAI
Quad 2-input NAND IRCA)
Quad 2-input OR (RCA)
Aud io Power Amplifier (Nat ional)
NPN Transistor
PNP T ransisto r
Signal Diode
3 Vol t Zener Diode
1/4 Watt Resistor
1 /4 Watt R esistor
1/4 Walt Re sistor
1/4 Watt Resistor
Variab le Resistor (Pot}
Capacitor
Capaci tor
Capacitor
Capacitor
Capacitor

from page " 8

secretaria l, and manag ing.
This Is a wonderful envtrcn

ment for people who don't
smoke ... who are anxious to
build a good career ... to learn
•.. and who don't need much
supervision. There is no room
for people who are just looking
for a job. Non-achievers drag
everyo ne down. We expect
people to be proud of what
they accompl ish and to con
stant ly st r ive t o improve
themselves . We g ive yo u
enough rope here to climb any
mounta in . . . or t o hang
yourself. The choice Is entirety
up to you and what kind of a
person you rea lly are. This Is a
workaholic 's parad ise.

During the next year we're
anxious to increase the clrcvta
tlon of 73 ••. perhaps double it.
This Is going to ta ke a lo t of
work_ We also want to double
the number of ads and are aim
Ing at someday running a 500
page magazine every month
... one that will take tw o
months to read. More work.
The ci rculation will come- 73
is the biggest and best of the
ham magazines-it's mostly a
question of getting the word
around. 429 articles publi shed
in 1977 against 164 in 05T. Ads
in 73 almost always outpull ads
in the other magazines by a
wide margin; stil l some firms
are doggedly throwing away
hu ndred s of th ousands 01
dollars In sales by not edvertts
Ing in 73 ... a move which in
creases the cost of ham equip.
ment, obviously.

If you'd like to be part o f the
dedicated group which put s
o ut 73, sen d a resumEl ,
refer ences, and a letter tell ing

EDITORIAL BY WA YN f GR EEN

me about yourself, your ln
tere sts. and what you've ac
complished so far in life. We're
open for anyone .. _with no
st rong prejUdices on color,
relig ion, age, sex, etc. The only
exception Is smoking ... if you
smoke or are addicted to other
drugs, don't write.

A OX COLUMN IN 73?
A few years ago, I got t he

idea of wri ting to all 01 the
governments of the world and
getting rntormatton on how
visiting amateurs could get
licensed. About three score
quickly sent in the information ,
and suddenly I had a pile of
papers about eight Inches high
to pore over and wr ite up in
br ief fo rm.

After a while, it became evi·
dent t hat It was going to take
more than good in tent ions to
get th is pile into publishable
form. Luckil y at this time ... or
perhaps unlucki ly _.. a good
fr iend volunteered to take on
the responsibility. The days
dragged by and nothi ng ar-
ri ved th en we ek s . . .
months and now it has
been years. I suspect that I had
better not depend on him tur
ther ... I'm beginn ing to lose
faith.

I'd l ike to see a monthly OX
column in 73 wh ich would tel l
us how to get licenses in other
cou nt ries ... whic h wou ld
bring us pic tures and the
stories of some of the more ex
citing DXped ltions •.. which
might even help organize some
OXpeditions. The person to
write th is shou ld have a good
deal of lime ..• a respectable
OX score (at least 300 cc un
tries conf irmed . .. it took me
about tw o years to get 300 con-

fi r m ed) _.. th e ab i lit y t o
wr ite _.. and the determinat ion
to get a job done despite
obstacles. II w ill take a lot of
correspondence wi th foreign
governments. II will also take a
lot of l isten ing and asking
around on the OX bands , ter
ret ing out the stories.

Anyone interested ?

BIRMING·HAM·FEST
MAY 13-14

It looks as if Birmingham Is
going to have one of the big
gest hamfests they've ever had
this year ... wel l worth the trip,
I'd say. There'l l be something
for everyone, with Dave Ingram
K4TWJ ho st ing the SSTV
forum, Steve Gilbert WD4EKN
th e 10m channelized band ses
sion (converted CB units), Hop
Hayes K4TOR the repeater
forum, plus forums on micro
processors , co mputer pro
grammi ng, MARS, sol id state
design, ARRL, emergency net
systems, etc . There wi ll be a
ao-secono forum where I will
cover in depth the merits of the
League and a one hour Q&A
session afterwards, fo llowed
by th e usual rit ual tar and
feathering .

In an effort to keep the
hamfest banquet a small affa ir,
word has been leaked that I am
the banqu et s pea k e r ...
poss ibly Ric k Cooper wa s
unavailable. Will the chicken
be better than the speaker?

Many of the top ham manu
facturers w ill be exhibltlnq
. .. Atlas, Data Signal, Oent ron ,
Drake, teem. Radio Shack,
Pa lomar , Lo n g ' s , op t c 
electronics, UZ, and ot hers.
There will al so be a good ly
number of microcomputer ex
hibit s. This wi ll be a good time
to come and see these pesky
contrapt ions.

The prizes are not to be drs
counted eith er ... like one of
the new Oentron transceivers
(DTR-l), a Drake TR-4CW and
TR·33C, an teem 1C-215, a
Wilson HT, a Regency HR-312
and HR-2B, etc. Micro fans
have a chance at an SWT 6800

computer. No, forget th ai last
one, for I fu ll y intend to put as
many t icket s in for that as I can
and walk away wil h it. Know
you t hat I am known as Lucky
Green when it comes to ham
teet pr izes, so despair . I've
been wanting a Southwest
Tech 6800 ever since they were
announced . . . it 's Just that I've
been too poor (or Scotch) to
buy one.

MAUNDER MINIMUM
CONFIRMED

A recent Sunday Times art i
c le (thanks to W20LU lor send
Ing the cli pping) o n ice cores in
the Antarctic ment ioned th at
these cores ref lect the level of
sunspots with the nitrogen
compounds in the snow. By
br inging up cores of ice, scien
tists have been able to confi rm
that there were no su nspots
between 1645 and 1715, the
Maunder Min imu m, as it has
been called.

This confirms t hat our sun is
a variable star and that the
Earth went through a little ice
age during the su nspot lapse.

So fa r the cores have been
examined only back a few hun
dred years. On the strength of
th is c o n fi rm ation o f the
Maunder Minimum, scientists
will now start examining cores
wh ich are already in storage,
brought in from Antarctica and
Green land, extend ing solar
hi story back over 100,000
years. It will be Interesting to
see what correlat ion there is
between the su nspot activity of
the past and climate changes
such as ice ages.

Without sunspots, OX must
have been terrible in th e 1600s.

STANDARD EXPANDS
Standard Radio, at one t ime

one of the largest ham manu
fac tu rers, got off into CB for a
wh ile and now is coming back
Into hamming with a major ef
fort . Marv Drtscott is moving
from VHF Eng ineering to work
with Standard, aid ing Glenn

Continued on page 138
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basics for the Novice

How

Sunspots Work

The magne tic fi eld is also
responsible for th e rad iation
associated with th e spots."
The magnetic fields may also
appear with opposite mag
netic polarity . Wh en this
occurs, large flares arc pro
duced, and an ext remely large
amount of energy is released
due to the interaction and
annihilat ion of the flelds."
This usually takes place dur
ing th e week when a sunspot
goes th ro ugh maximum devel
opment. The flare has th e
appearance of a violent ejec
tion of material from the
surface of th e sun.

Sunspots occur in cycles
o f a p prox imately eleven
years. They begin in high
lat itudes in the northe rn and
southern hemispheres. They
increase in size and number,
reachin g a maxi mum in about
four years. The decay process
is about twice as long, with
the cycle ending in about
eight years and located in low
latitudes.S

Even before their co rrela
tion with radio propagat ion
was well known, the periodic
rise and fall o f sunspot num
bers had been studied for
many years. Thou gh these
cycles average roughly eleven
years in length, the y have
been as sho rt as nine and as
long as thirteen years.

Current observations are
recorded by use o f the Zurich
Sunspot Number. A useful
modern indication of overall
solar act ivit y is th e solar flux
index, which is somet imes
called the " A" index. Solar
flux read ings are made several
times a da y by the National
Bureau of Standards. A solar
fl ux reading of sixty relates
to a sunspot number close to
zero.

The cycles do not go
smoothly from lo w to h igh or
high to low in intensity; they
fluctu ate during the cycle. In
October, 1974, which was
only a few months from the
bottom of cycle twen ty,
there were a few days when
the index reached 145, which
is higher than th e peak of
some cycles. A few months
later, th e index had dr opped
to below seventy.

from a few days for
small spots to abou t
100 days for large
groups."!
Sunspots have two parts:

umbra, the darker cent ral
area, and penumbra, th e
l i gh ter su rrou nding area.
They appear dark because of
the brilliant surrounding area
of th e sun. Their temperature
is 4500 degrees Kelvin, which
is cooler th an th e rest of the
sun. They appear in groups
with a leader and a follower
and are quite large in size.
Some groups have been ob
served whose length equaled
the distance from th e Earth
to the moon.?

At tim es, th ey appear sin
gly, but the most common
appearance is in groups which
are dom inated by two large
spots in a bipolar cen ter.

The magne tic fields of the
sunspots are probably respon
sible for th e cooler tempera
ture and dar ker appearance.
(They are about eighteen per
cent darker th an the sur
rounding area of the sunol

Solar Phenomena
Sunspots play a major role

in radio wave propagat ion, so
it is necessary to have a gen
eral understanding of the
s pots th em se lve s . The
McGraw-Hili Ency clopedia of
Sc ience an d Technology
p-escn ts th e following de
script ion of sunspots:

"A sunspot begins as
a small dark area
known a s a pore,
2000-3000 kilometers
in diame ter. The pore
develops into a full
fl edged spot in a few
days, and the max imum
development is reached
within the next week or
two. Decay, which con
sists simply o f shrink
age of the spot area
alon g with its magneti c
field, is much slower.
The life span vanes

solar cycles which influence
pro pagation. The state of the
sun at a give n moment is
c ri t ical t o lo ng-distance
communi cations .

F o r the newcomer to
radio communications,

as well as for many old
tim ers , the subject of sun
spots can be very confusing.
With the new cycle ex pected
to begin inc reasi ng, th ere is
increasi ng interest in the sub
ject of how they will affect
propagation. The purpose of
th is article is to give a brief
un derstandable ex planation
of what sunspots arc and how
they affect radio wave propa
gat ion .

T hough grea t advances
have been made in recent
years in understanding the
many modes of pro pagation
of radio waves, variables af
fecting com municat ion over
long distances are very co m
plex.

The sun , ultimate source
of life and energy on Earth,
dominates all radio communi
cation beyond the local
range. Condit ions vary with
such obviously sun-related
earthl y cycles as tim e of day
and season of the year. There
are also short- and long-term
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The high and low indexes
for the cycles vary great ly.
Cycle nineteen peaked in
1958 with a sunspot number
of 200. In 1969, cycle twenty
peaked with a number of
120, which was near average
intensity . One of the lowest
on record was cycle fourteen,
which peaked at sixty in
1907. We are currently begin
ning cycle twenty-one.

Sunspot cycles shou ld not
be thought of as having sine
wave shape. There can be
isolated highs during the nor
mal low years. A remarkable
example was a run of several
days in October, 1974, only a
few months from the ap
proximate bottom of cycle
twenty, when the solar flux
reached 145, a level well
above the highs of several
cycles on record. Only five
months later, several days of
solar flux below seventy were
recorded."

Solar Radiation
Insofar as it affects most

radio propagation, solar radia
tion is of two principal kinds:
ultravio le t l ight and
charged particles. The first
travels at abou t 186,000
miles per second, as does all
elect romagnetic radiation.
The effects on wave propaga
tion take place almost im
mediately fro m ultraviolet
radiation. The charged parti
cles travel much more slowly
and may take up to forty
hours to have an effect on
propagation ."

The sun produces a con
stant stream of radio waves.
During periods of large sun
spots, an excessive amount of
emission occurs. This large
amount of emission corre
sponds to the high electron
concen tration in the io no
sphere. When sunspots be
come high ly active, the flares
which are produced cause a
large quantity of charged
particles to be emi tted. These
also have an effect on the
ionosphere.

Variations in the level of
solar radiation can be gradual,
as with the passage of some
sunspot groups and long-li ved
activity centers across the

solar dish, o r sudden, as with
solar flares. An important
clue for an t icipating varia
tions in solar radiation levels
a n d rad io pro pa ga ti o n
changes resulting from them
is the rotational period of the
sun, approximately twenty
seven days. Sudden events
may be short lived, but active
areas capable of influencing
radio propagation may recur
at fo ur-week intervals for
four or f ive solar rotations.
Evidence of the twe nty-seven
day cycle is most marked
during years of lo w solar
actlvttv."

Ionosphere

The effects sunspots have
on radio wave propagation
become cleare r if the charac
terist ics of the ionosphere are
understood.

Long-distance communica
tion (and muc h over shorter
d istances), on frequencies
below thirty megahertz, is the
result of bending of the wave
in the ionosp here, a region
between about sixty and 200
miles above the Earth's sur
face where free ions and elec
trons exist in sufficient quan
t ity to affect the di rection of
wave trave l. Wi thout the
ionosphere, long-distance
communication would be im
possible.

Ionizat io n of the upper
atmosphere is attributed to
ul traviolet radiation from the
sun. The result is not a single
region, but several layers of
varying dens ities at various
heights sur rounding the
Earth. Each layer has a cen
tral region of relatively dense
ionizat ion that tapers off
both above and below.

The lowest useful region
of the ionosp here is called the
"E" layer. Its average height
of maxim um ionization is
about seventy miles. The at
mosphere here is still dense
enough so that ions and elec
trons set free by solar radia
tion do not have to travel far
before they meet an d re
combi ne to form neutral
particles, so the layer can
maintain its abili ty to bend
radio waves only when con
tin uously in sunlight. loniza-

ticn is thus greatest around
noon , and it practically
disappears after su ndown.

In the daylight hours there
is a sti ll lo wer area called the
" 0" region, where ionization
is proport ional to the height
of the sun. Wave energy in
lower frequencies, fo ur mega
hertz and below, is almost
completely absorbed by this
layer. Only the highest angle
radiation passes through it
and is reflected back to Earth
by the "E" layer. Commu
nications on these freque ncies
in dayligh t is thus li mited to
short distances.

The region of io nizat ion
mainly responsib le for long
distance commu nications is
called the "F" layer. At its
altitude, abou t 175 miles at
night, the air is so thin that
recombinat ion takes place
very slowly. Ionizatio n de
creases slowly after sundown,
reachi ng a minimu m just be
fore sunrise. The obvious
effect of this change is the
ear ly disappearance of long
distance signals on the highest
frequencies that were usable
that day, fo llowed by loss of
communicat ion on progres
sively lower frequencies dur
ing the night. In the daytime,
the "FlO layer splits into two
par ts, "F1" and "F2", having
heights o f about 140 and 200
miles, respectively. They
merge again at sunset."

When a radio wave passes
through the ionosp here, the
electron field of the wave
exerts a force on the elec
trons of the ionosphere. The
movi ng electrons ca use condi 
tions in the ionosphere that
alter the path of the wave.
The wave is bent away from
the regio ns of high electron
density, th us bending the
wave back toward t he
Earth. I 0

The effect the ionosphere
has on radio wave propaga
tion is described in Electronic
and Radio Engineering: " . . .
each vibrating electron acts as
a small radio antenna th at
abstracts energy from the
passing radio wave, and then
reradiates th is energy." l!

The bending of the wave is
,

highly dependent on the ion
ized particles and electrons in
the various layers of the iono
sphere. The su nspots have a
direct effect on the level of
electrons. -The greater the
intensity of ionization in a
layer, the more the wave path
is bent. The bending also
depends on wavelength ; the
lower the wave, the more its
path is modified for a given
degree of ionization. Thus,
for a given level of solar
radiatio n, ionosphere com
munications are available for
a longer period of t ime on the
low-frequency bands than
near the upper limit of the
high-frequency spectrum.' 2

Relationship Between Sun
spots and Ionosphere

There is a direct relation
ship between th e eleven-year
sunspot cycle and propaga
tion, because there is a di rect
rela t ionship between the
cycle and ionization. The
intensity and character of
solar radiat ion is subject to
many short-term and long
term variables. 1 3

The steady flux of solar
ul t raviolet and x-radiation
maintains the ionosphere by
ionizing a small fraction of
the molecu les of the Earth's
atmosphere above the 100
kilometer level.l 4 The level
of io nizatio n increases as sun
spot activ ity increases, and
thus accounts for increases in
radio wave propagation.

Tilton gives research
cata'" that shows the rela
t io nship between solar flux
index and propagation . With
several months of data, he
shows how the Increase in
solar fl ux is fo llowed several
days later by an increase in
propagat ion. On June 24,
1975, the so lar fl ux had been
at sixty-six. It began to rise
on the next day and reache d
sixty-nine o n the ninth. On
the eighth, a major change
was observed in a grou p of
sunspots being observed, and,
on June 11, the "A" index
peaked as a result of the
observed condition In the
preceding days.

The frequency of radio
wave that will be reflected is
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dependent on the density of
the ion ized layers the
greater the density, t he higher
the frequency . Maximum sun
spot activi ty causes the den
sity to become greate r than
normaL1 5

The maximum usable fre
quency varies according to
the t ime of day, season of the
year, and the eleven-year sun 
spot cycle. For example, the
maximum usable frequency
during a year of lo w sunspot
activity may be seven or eight
megahertz, whil e in a year of
high sunspot act ivi ty it may
be fo r ty m egahertz or
higher.1 6 Th is variati on is
caused by the changes in the
electron density in the iono
sphere layers du ring these
t imes. The condition of t he
ionosphere ca n be predicted
based on t he posi tion of the
sun spot cycle. I 7

The eighty meter band is
useful for only about 200
miles during the dayl ight
hours, with long distances
possible at night, especially
during low so lar act ivity
periods.

The forty meter band is
similar to the eighty meter
band wit h somewhat greater
distances. The pro pagation
path follows the line of dar k
ness a ro und th e world, mak
ing lon g distances possibl e
during the winter month s.

The t wenty me ter band is
best fo r long-distance pro pa
gation. During pea k solar
cycle yea rs, the band is useful
almost continuously . During
low solar activity periods, it is
good during daylight hours.

The fifteen meter band is

from page 135

Malme . Both are rcnc-ttme In
dustry men and dedicated
hams ... It should work out
well for Standard if they are
given their heads .

JANUARY WINNER
Our $100 check for the best

, 38

great ly affected by the level
of so lar activity. Almost
arou nd-the-clock use is avail 
able du ring high ac tivity
pe rio ds for lo ng-dista nce
propagation. During inter
mediate ac tivi ty, the band is
useful mainly during daylight
hours for long distance.

During peak solar cycl e
years, the ten mete r band is
useful for long distance dur
ing daylight hours. The useful
time is shorter during inter
mediate years. When sol ar
activity is at at a minimu m,
use fulness tends to be infre
que nt.

Var iation in sunspot activ
ity also occurs in th e twen ty
seven-day cycle, which is the
time required fo r one rota
t io n of the sun on its axis.
The maximum usa ble fre
quency varies during this
cy cl e fr om four teen to
twenty-eight megahertz.' 8

Some of the short-term
effects o n the ionosphere are
solar flares and magnetic
storms. Solar flares have a
de fi ni te effect on t he iono
sphere, causing a sudden
ionospheric dist urbance. A
new layer of ionizat ion ap
pears at a height of only sixty
kilometers. Radi o waves ca n
not pass through th is laye r
and be refl ected by the highe r
ionosphere layers. This ca uses
long-distance radio co mmuni
cations to be degraded or
blocked ou t com pletely for
seve ral hours. Solar fla res
show a high correlation be
tween their occu rrence and
the e leven-yea r sunspot
cycl e.19

Magnetic storms can pro-

EDITORIAL BY WA YNE GRE EN

article In the Janury issue goes
out to W. Edmund Hood
W2FEZ for "Think You Under
stand SSB?", a better than
a-to-t winner over its nearest
competitor, "Test Those ICsI"
by Howard F. Batie W7BBXl4.

CANADA PROPOSAL
The DOC is proposing cut-

duce a ty pe of absorption of
the wave which will also dis
rup t nropagauon.?" The
storms occu r most frequen tly
du ring the sunspot cycle
peak. They vary in intensity
and duration, lasting from
one to several days. They also
recur at twenty-seven-day
in tervals since they are associ
ated with a pa rt icular sunspot
or group of sunspots.

Lower frequencies are af
fected by a decrease in day
t ime absorption and an in
c rease in the signal stren gth.
The higher frequencies, how
eve r, become useless, as if the
refracting layers had dis
appea red.1 1

Summary

T h e condition of the
Earth 's ionosphere and the
propagation qualit y for a
given t ime are direc tly related
to conditions in the sun .

Sunspots, one of several
activities taking place on the
sun , are primarily respons ible
for changes in radio wave pro
pagat ion . This so urce of in
creased radiat ion causes an
increase in t he density o f the
ionosphere.

Th is increase in the den
sity of t he io nosphe re causes
an increase in the maximu m
usabl e frequency and the dis
tance of wave propagatio n.

Man 's interest in the sun is
older t han recor ded histo ry.
Sunspots were see n and d is
cussed thousa nds o f years
ago, and they have been stud
ied sin ce Galilee obse rved
them with the fir st telescope
eve r made. Reco rds of sun
spot observati ons translatable

flng out the amateur 4~30

MHz band and add ing one from
902-928 MHZ. That's not exact
ly a good swap, but it's better
than nothing ... except thai
ham use would be secondary
to the fixed se rvice , which
would mean that ham s could
use the band as long as they
didn 't in t e rfe re with the
primary service.

CB LOSING IN AUSTRALIA?
The Australian government

has done the unthinkable
... moved CB from 27 MHZ up
to 476.675 to 477.400 MHz
. .. s til l 40 c ha nn e ls . The
government has given CBers
until Ju ne 30, 1982, to ge t off 27

into modern terms go back
nearly 300 years.

S uns po ts a nd th eir
associated act ivity play a
major role in the propagat ion
of radio waves on th e Earth .e
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Get into "220" MobUe
the Easy Way with Midland

Midland has a pair of proven performers, crystal controlled or
P.LL synthesized •. . both designed to be easy on the pocketbook

To start with, here's Midland's Model 13-509.
It's a compact, rugged mobile with capacity
for 12 crystal-controlled channels. The M509~

transmits with 10-watt or I-watt output. Its re
ceiver has a dual gate MOS FET front end
with hi-Q resonator and ceramic filters. There
are SWR and polarity protection circuits,
internal DC filtering and electronic switching.
With its jack for optional tone burst and dis
criminator meter, the 8509" has even been
the basis for many repeaters.

Midland's choice alternative in "220" is P.LL
synthesized Model 13-513. Here's advanced
design with modular construction and digital
frequency readout. It's programmed for 500

frequencies between 220 and 225 MHz. with a
5 KHz shift up giving 500 more . .. and 4
offsets are available for repeater use. The re
ceiver has a multiple FET front end with
monolithic crystal and ceramic filters. The
transmitter switches for 2o-watl, IO-watt or
2·watt output With automatic SWR and polar
ity protection. intemal DC fihering . electronic
switching and a jack for tone burst and dis
criminator meter. the ~513" is a very desirable
~220M mobile . .. or base.

Pair either of Midland's ~220~ mobiles with
Midland's trunk/ roof mount or magnet mount
antennas (Models 18-950 and 18-951) for
top-notch performance on the band.

M41

((liT')))...... I 0 LAN 0 "
~ '-: INTERNATIc)NAL

For more about Midland -220- Mobile. write: Midland Amateur,
P.O. Box 1903. KanSG5 City. Missouri 64141
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Reprimed from the Federal Register.
FCC

' T 97_AMATlUllAOlO ,"VICI

I 97.40.97-'3.91.... -..191.111& ... _
e-oI.~'. __ WaI.....

AGENCY: FederrJ Communlcations
Commission.
ACTlON: Temponry rule waiver.

SUMMARY; Thll Order temp<>rarlly
waives thoae FCC regulallons which
reqll1re that an Amateur opof'falor re
ceive FCC floproVrJ prior to be'Qtnnlng
DPf!....Uon 0 ' a repeater, IIIuldlllU"J' link,
control or remotely controlled atatlon.
The FCC Is t&k1nlf ttlll action to grant
relief to those persona who wish to
pl&ce II. nl'''' repeater alation In oper·
.llon. At the present t ime , the FCC Is
not p~lng Ippll=U""" for n"", re
peater stations. pendlnll compleUon of
.. revlew of Ita eeenee dec\l;!on (Docket
21033 1 to d lscon lln ue the 1Ief'n..inl reo
qUlremen ts for the8e s l./l,Uons.

DATES: Thla ""s iver III effective \mn,e
diately and terminates .. !lOOn .... tne
CommissIon rejeesee .. Memorandum
Opinion and Order In Doeket 21033.

FOR FURTHER INFORlllATION
CONTACT:

Joseph M. Johnson, FenlOn&! Radio
Dlvlalon, Pedenol Comm~tlol1ll

Commlaslon. WuhlIllrton, D.C.
2055'. 202-63~7250.

",t n the eiatter ot waJ""r ot If ll'I'.4<I,
II, .43. 117.68. and 9'l ,12tl ot the Comm.ia·
alon'l R ulea. Order re wervee.
Adopted: P'ebrtuLrY 9. 11I'l&.
Rel eased; February 14. 11178.

1. T he duet. S&Iety and SpectaJ
RadIo Bervtee. Bureau. acting under
del"Vated authority. hili under colUlld·
~ratlon a W'II.1ver o t "111.4<1. 111 .43.
91.88. lI.nd 91.126 of the Amateur
R adio seence Rules. ThUl waiver
would sU8pend the pre8ent require
ment that llce~ &m.ILteur radio o p-
e rators wl>;hl.ntl: to operate repeater.
au.dllll'Y 11ni.. ccntrct o r remotely con 
trolled stations must obtain Commla·
slon permlaslon betore commencl.ntl:
such open.tl<.>ns.

2. In a combined Ncuee ot Inquiry
and Notlce ot ProP08f:d R ule Malt1ng
In Docket 21033 releued on January 6.
1911, t he oomml.oalon propo&ed, lUnOn&
other things, to am~nd R\Ile "111.40,
111.43. 97.68. and 9'l .1Z6 to delete the
present licensing requln!ment tor re
peater, au:U!1&ry llnl<, control, and re
motely con t roUed stat ions. A Report
IUId Order in docket 21033 releued on
September 21. 11111 amended these
rule """Uona """""tl&lly u proposed..
The amended nil.... were to ta.l<e eff ect
November 4. 11111; however. In r e
sponse to petitions tor Reconsider.
a tlon and Slay t rom the Amerlca.n
Radio Relay League. the ColllJn15lion
stayed the er tecuve date of the Report
and Order. In Its at.&y. t he Comrnl58lon
atso ordered the continUAt ion of Its
fre<"l.e on the ao.:ept&noe of n ew re
pe&ter atatlon IDPUcaUODi Wed after
8epkmber 21. 1977.

3. As a reiiult of t he acllons de
scribed above, no " ppllc.aUoDi Ire now
belne gran ted for new repe"ter st.&·
ttone. We haw been receiving ma.ny
request8 urlrtna: us to take IIOme action
to permit the operation of new repeat
er stations. and it Is clell' that 80mI'
sort ot admInIatn.tlve rellet iii Wll./TlUlt
ed In th lilsitua t ion. We do not believe
that a watver ot the CommlBs1on's
Rules wm . In thlll InstlLIlCt!. p reJ udlce
consideration ot the League'i Petition
tor Re<;onslden.tlon. It the Commls·
B!on's rertew of Its action results In a p-
p rov"l of t h e leagu..'1 request for con·
tinu"tlon of set>ll.rate Ucenaea for reo
peater stallollll. then new repeaters
\\'in "lI'&In be licensed. It the Commis
sion lIoftlrms its Report and Order.
then new repeater i tatlollll may be ac
tivated under t he " uthorlty of an a.m.s.
teur's primary st &tton lice nse. In
either event, &m&telinl could continue
to build and put Into operation new re
p~alkr sta.tlOI'I8. For t h l.6 reuon, a
wai ver of the pertlnomt rule sections
on a t~mporll.ry buts unt il slirh time
as th~ Comml""lon formally I<CtI; on
th~ League Pt-t iti on for Reron.sid~r·
stlon appea rs w~rrlUi t<.'d . \\'hen IltUJu.
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\ng s pl1mar y stenon as a repeater or
lIuxllillt)· link sts t lon, th.. sta.tlon must
be lden ttfil'd by til" t rnmmiSl> lon of Its
call Silm, followl'd. on tel~gn.phY, by
tne lette... RPT or AUX. a.< approprl·
lite; and On tel ephony hy the woro.. reo
pt'lli er or auxtlt ary, as approprlt.te . AU
(l,her r"l<,~ apI>I)·lng to repeater, auxll
IMY li nk, r"nu o l. lU'id r~mot~ly eon
t r olleJ stat ions. other t h!UI those
....alvl'd by this Order, aTe to be st rictly
observed by primary station ncens......
opo!'ratlng under Ule tenns of this
waiver.

4. A('('ord ln r ly. Ihe Conunlsslon. by
t he Chief. Sa!..ty and Special Radio
servre.... Bure..u, under authority dele.
gated pursuant to Scetlon 0.33 1 o r the
Commlsslon's Rul.... o<ders, That $e(:.
UonsIl1.40. 91,43. 111.88. and 91.126 are
waived to penult uceneee amateur
rlldlo operstors to operate their pri
mary stations &8 repealkr, auxlUary
link, control. and remotely controlled
statlona without prtor ConunlBB!on ap
provaJ. ThIB watver ill effective lnune·
dlalkly and t~nninatea upon the reo
leaae by ttle CommiSl>lon of a Memo
rtlDdurn Opinion and Order In Docl<et
21033.

FE:DEIlAL CON/IIWlI'lCATIOlfa
CO_IUIO..,

CRAIlLD A , HIOOI""OTHAJI,
Chj~ Sa,fttll anti Sptdal

Radio ServJcn Bureau.

(Docke t No. auss. FCC 78-761

' ART IJ7_A/lVonu. RADIO UlIY!CIi

5Iooopllflc_ .. u.-... _ Go. $ivn
Au..-nt I,...... In A_ Rodle h<Ylce

AGENCY: Fed~ral Communications
Commission.

ACTION: F1n&l rule....

SUMMARY: The FCC IB adoptlng new
nnee In the Amate ur Radio service
eUmlnM lr..ll' aeoondary st a tioDll and
spe<:la l event stat lona. We are also
amending t he rutes to IL8SlVl all ama·
teur slation call si gns on a systemati c
b&8is. We are tal<lnll" t his aetlon to
bring our amateur regulatory pro
ImUDS Into closer alignment with the
f'e/l(turces we have avallable. We
expect O"r action wHl enable us to pro
vide &I1lat..ur radi o llcetlM'elI with
better , more effletent servt~ In o t her
aTellS.

EFFECTIVE DATE: March 24. 1918.

ADDRESS: Federal Communications
corcrntsstcn, WlI.8hlngton, D.C. 205M.

FOR FURTHER INFOR MAT ION
CONTACT :

Gr~lI'Ory M. Jon"". Personal Radio
DlV!~ion , 202-634-66 t 9,

SUPPLEMENTAlIY INFORMATION:
In t h" l'1atlPr 01 the slmpll!i~atlon ot
the lICl"nslng IUId "all sign assignment
systems lor stlltlons !n t h e Am lioteur
Radio S ervice (l:J.ee 42 Jo'R I 54361; F1rst
report and order.
Adopted , f't' bru&:,y 8, 1978 .

Relellwd: F't'bru~ 23. 1918.

WHAT I s TH~ HAM<CROVlfD 01 THIs
1'!l0000ING?

I. In a Notice ot PrOJ)Olled Rulema.k·
Inll" In Dock..t 2t 135, releued M8.lch
II , 11111. FCC 77-1M, 42 FR 15438
(1977), the Conunlsslon acted on Its
O"'"D Initi a ti ve and proP'W"d ....veral
maJor re¥lsions 01 I.. Am&lkur R ad io
Service regulations, 41 C.F.R. n 97.1,
et seq. Comments on our pt OPou.l.8
were due no lalkr t han June 2. 1971.
Reply comments were due no later
lhan June 30, 1911. The Ame.1"lln
Radio ReilY Ll'lI.gue, l ne. l ARR LJ pell·
tloned l or IUl additional thirty days In
which to !IUbmit comments and reply
comments. On May Ill. 1971 the Chlet,
Saf~ty and Sl't'Clal R adio Bervlces
Hunau. acting under delegated au·
t horit y, denied the ARRL', petition,
st&lInR thal the sa day comment
pertod the Commllllilon provided "'&8
adequate. and th..t r"pld resolution ot

the lMuca ralsed In the Nouee ot Pro
POsed RuleIlllLltlng in Docl<et 21135
was eS8l'ntial. We have caretully con·
sldered our proPOOll.19 and the cere
mentl; submJtted tn response to our
proposals. We "re now prep....ed to
take aetlon in thts proceeding.

WHAT W EIl&0t1R Snctnc PRo!'OSA.I..lI?

2. In our Notice of Proposed R ule·
making In Docket 21135 we mad.. sev
eral proposals wh ich. If adopted 118
proposed, wou ld have a IIllml!le.ant
lmpaet on both the IIceIll<lna: of ama
teur stations and the I8lIIl(llllleDt o r
call sllll18 to amateur statlona. Briefl y
sununarized, our propoaaill In Docket
21135 were to simplify the licensing
st ruct ure in the Amalkur Servtce by
discontinuIng the Issuan~ of all typea
of amateur sta.tlon Ueen.....s, except
epeee stallons lI.lld ec-cenee "prima.ry"
sl.&Uon IlceDlleS. Speelfle&lly. we pro
POSed to eliIninate-

Repeater stations, auxiUllI'Y link sta_
tions, and eontrol s l.&UODS, '

Military recreatlon statlons.
Club stallons.
S""ondary statloll$.
S~al event s tatiOIl.!l.
Radio Amalkur Civil Emergen"y

service l R ACF..s) stations.
We ImllOll"d ..n lnunl'dlate "closed

sell.8on" on t he ruinll" ot applications
for specllll event staUOUli and neW sec
ondary statlOM. We also proPOSt'd to
slmpll!y l(1'eat1y t he re ll"ula t lo ll.!l con
cernlng the I.I>Slgnment of ItaUon ea.Il
ersns in lhe Ama(.eur Senlce by reo
plsdne the current complex provisions
with a conctse rule stat ing that call
signs wHl. In aJmost all Instances, be
IL8Slgned by the C<>nunlssion On a sy8
tematlc buill.'
W HY Du. WI MAu THa& PROI'OSALll.?

3. In adoptlna: o ur proposals in
Docl<et 21135 we acted in re8POnae to
the l(1'eaUy tn"rell.8ed interest in per
sonal radio communlcatioll$ In the
United States. We stated that the
number ot Citizens Band RadIo Ber _
rtce and Amateur R adio seev- tee ap
pUcatlon.s we were reoelvtnr were both
at all tJrne hlehll.' We also stated the
reoord number ot applications we were
recelvtnll" h"d caused an extraordlna.rY
and I ..talned tncre ....... In the worl<load
ot the ColllJn15llon'l PersonaJ Radio
Division. and that , lI.88umlne no addl
Uonal resoureell were to be forthcom·
Inll". we eeuevee It ne<:elllllJ'Y to take
immediate slkps to tmprcve t he ern
dency of our ueeeee proee8ll1ni
sys~m, iII order to preven t an unee
ceptable ba.el<log ot pendlna: appUca_
tionl. We concluded that the lncre&Ud
demand fo r personal radio communl·
rations, t&lteu wtth our Umtted. re
wurces, required that we a.ssign prior .
Itl es to OllT currenl ucenerns aetlvlUes..
Those aettvttles found to be high prt
ority_the Issuance of operator and
primary statlon licensee-were pro
J)Ob<'d to be continued. Lower priority
actlvtttes-lllt' llIsuance of special c!ill
s igns and all non·prlma.ry itatlon 11
~nse3_were proposed to be eUmlnal·
ed. In prollOldntl: the discontinuance ot
special call I1gns and non-primary sta
tio,", we no ted. that we were foreed to
allocate a la rlte percrnt&ge of our reo
sources to the ml'LInlkna.nce ot these
prOll"rnma, despilk t he tact that only a
vu y sm.all ""gment of the Amateur
Service benefits trom or laltes advan·
tage 01 them. We found the overall
publlc Interest would be beIIt oerved by
dlsr'.onllnuance of spec~a1 cen signs and
non-primary sl.&tlons. an aetton wh ich
would penult us to allocate our re
sources In a more effective malU1er
than t hey aTe now a!ioca:ed. Finally.
we st a t ed th..l nlthough our proposals
appeared ntdical. 'l.'e beHeved a.et ual
o pe rations In t he Amateur Sen'lce
would be ..Heeted IitUe , if ..t a ll. by
tht'ir adop tlOll.

'R<;pea~. otat>OI1ll. "l!s lllMll llnlt slatlons.
cont rol stal l""" I.I1d " WR" CI.lI sip......e
..w> ull<i ~c ool\!olC<'ntloo In Docket ~1033,

We WIll deal wl~h th...., msUo'... In .. Memo_
r&ndum Opinion..,d Order in Doc~et 21033
o.nd .. second Report and Ord<'r In thto pro
~i.n.Il. 1.0 be consider"" almuitanl.'Ou>ly. in
~he n . .... fu~ure.

'Am"""u' l:8tra aMI H~ would be
permltt4'<l to ob\.l.in. certatn n<u"speelflc ct.ll
'la"" with desirable f<mo&.....

' 51"". ""leu<' of Olll' Notlee of Prol>O'l"d
RulemaltltlJ In thIB pl"OCffdlna. the popul...
\.lOll of tbe Amal<ur 8ervt.,. 10'" l""""......:l
trom 293.000 to 32l1.000 Jj.,..-.I open.to....

W IlO C OlllN t lfT£I) ON ocn PROI'OSAL'i?

4. We reeetved approxll'1a!.ely 400
comments and rer ly comments In re
sponse t o our Notice of P ropoM'd R ule
making In th18 p roc<"l"<1lng. Many ot
t he comments received ...·cre submitted
by amal~ur radio Organ izl;.Uons. 50 the
nurnb<'r ot Ind ividual oplnlolls reflect
ed by the comments Is consldera1.>ly
Il"",ater than tile nomber 01 comments
might by Itself indicate. T h e remain
Ing commenl.l; were .ubmltt" d by Indi·
vidual amaleur lle"!I3t'es and vartcus
governmental ei\'ll delense agencies.

WHAT DTD THOSECo,o,,:r:TUfG0" OVR
PRo~ou:.a Sow ?

5. The large nurnbl'r 01 comments we
received In response to our Nollce of
Proposed Rule msJtlna: In Docket 21135
makes It imposSIble to discllSll ell.Ch
comment indlvlduaJly. Each comment
hll.8 been read and carefully evaluated
by memben of the Comml.sslon 's I t.&ff.
however. On the whole, the comments
we received were highly crit ical of
almost all of our proposals In this pro
ceeding. Although there Wll.8 IImJted
support tor a few of our propos.als. the
overwhelming m"Jorlty of our reepcn
dent!; u rged \LS to take nO "cUon \I.·h ..t
soever, In cap.mle fonn. t he comments
we received were aloUi these linea-

a. We were urged not to eliminate
the availablUty o t club stallon 11·
eenses. Elimination of club slation II·
ceUlietl would alleredly destroy a long.
s tandlnr amateur radio tradition. S ee,
Comments, J'PL Am"teur RadIo Club.
Many reepcndents. such lI.8 lhe Mobile
Amateur R&dlo Club. stated lhat club
stations are important con t ri bu tors to
the recent growth In InterMt In ama
Ikur radio. thllt club st a t ions require a
separalk, d istinct Identity, and that
club sl.&llons otten play slrnWca.nt
P&I'ts in emergency conun unleatlons.
T he ARRL' and the M.I .T.-UHF Re
peater Aa8OC\lltlon cl..lmed t hat I t
many aehooIB and unl\'ersltles equip
ment and spaee for "mat<.'ur s t a ti ons
11'1' made avaUable only to qualified
lJtudent groUPS. not IndlvldulI ls. and
that It club statIon nceeeee ue ellml
nated, tinanclal support of club sta.
tions at edur a tional institutions ill
Ilkely to be withdrawn. In sum, t he
eomments "ttempted t o lU1nIe that
""P&I'ate club station lIeell8ell &re an
ind1J;pell8&ble part of today 's Amateur
Radio Servtce.

b. Most reapondr nta commenting on
the nlatte r argued that separa t e u
eenses lor rpprater sts llons should be
r..tatned. T o eumtnete separale re,.,..t ·
..r sta ti on Bce nses WOUld. it \\'"",, al·
l~gP<l. encouraRe lhe consrrccucn and
OJ,leratl on of " triv;;:lous" ""r:{'a~r sto\.
t lons. Others stated th ..t opr ratlon Gf
11 r epeater sranon l~ a 5C rl;l Uli, Iond
often exP<'nslve matter, lind t h ..t rt
lect ive spectrum meneeement plan
nlnr and coordina t ion req uire that an
amateur be plau-d on nonce. by m" ans
of a s..pars te r epeater sutton ncense
ar'plleatlen. t h s.t "someth !ng mo re
than t he I[1'&Ilt of a simple appllca tlon
Is requ ired:' Comments. ARHL I t 19.
On t he other hand. o ur proposed dcl e·
tlon ot separate lIeenses l or au xtll&ry
\lnl< and co ntrol statl on.s ..nd erell.llon
ot another form ot llUlatellT operation
Irn l>wn u "auxlllllry operatlon " met
with renetal approval. '

c. The majorit y of those sUhmittlng
ecmmente opposed our pro posal 1.0
ellmlnate .6eC<.>r- :lary statton lleenses.
R""ponden ts such lI.8 the ARRL stated
that "sl"Condary sta tion ueenses Ire
almost lI.8 old lI.8 &m&teur radio Itself: '
Comments. ARRL at 23. Respondents
such lI.8 the Pentagon Aln"teur RadiO
Club and Mr. Thomu J . K ir by cttr-d
t he atts.ehml'nt of amateu r Ucenseell
to long·held secondary station lI~DlIes

u JUlitillcatlon for the continued II·
eenslnll' ot such stations. Others !lUll
mJttlnr commentl; lU1nIed that second.
II'Y stations "re neeeiSary to permit
t he malnt.enance of sep"rate amateur
stations by those wtth two or more
homes in different parts of the COun·
try to enable the aoeurate pinpointing

, Thlt ARRL Ill"" Its comments In thlo t>ro
~i.n.Il late bul .ccompo.nll.'d Its comments
with I Motion to A=t r..te ru"" Com·
m.nts. We ....... gn.ntlnlt the ARRL·. Motion.

'}UIlLllvet, I.... 01 th_ comm.ntln. in
tbIB pl'OCff<ll rur addreMe<1 the Ilceno1nl ot
repe.ler• • usm....,. IlnI< &nd controlltlUona,
lnumuch ... th..t WI.A • DrIm&'1' aubJ<Cf, 01
our prol'Ollil in DoeI<et 21031. see n. I.
sut>n. at 2.



Ic) Am.o.U-Ur ntdto npoeralor m ......... a
penon holdinr a vlll id lIot'nIt' to Qfler·
ate an amateur radio _tkln 1aIut';:f by
Ole~ CommunkatJohll O>tn m lL-.

2. Section 97.3/c) II am..n de d and in
197,3(1) the definitions of second,.,.y
. tatlon and special event s tation are
deleted. .... follows:

1t7J1 o..nnltioha.

Ibl PIle number symbob and acn1ce
o r claBl of ltallo n dealmaton:

AMArroR.utD DllI.UTU SoVICl:S

Y_Amateu.r
D-DlMi"'.
R _RACEB

m Addilionl1l , ta ltoll. An y amateur
radiO l taUon .kffIaed to an amateur
rad iO operator nonnally for a I pcelf lc
land location other than t h e primary
staUon . whleh may be o ne of the 10'·
lowlnlr:

Con t rol Itation. Station llc"nIE'd to
conduct r ..mot.. control of anoth ..r

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Ho"'evee, we a1Il pu blicly announce
the d et&lls of ou r .,.tem and any
chanc'" to that s)'lU'm." ther occur.
W.. a1Ilrequire t bat an a p p lication for
mod.tllc:atlon of ltatlon license be rued
whenever the _tlon 1ocaUon of a U·
rensee 1& chan(t'd. However. under the
nevi' eaIJ s1&n rulea ......... adoptlnc . a
ueeeeee tnorin( lrom one eaIJ aJeu
teeion to another a1Il not -ru.r
reeeive a call a1Irn o f the arne format
a 'hen he tnodlfiea h ll . Irehllf to reneet
th~ m ove. In ord..r to minimize Ole
h&rdIhip On the... 'lcenaet'l nhlnll to
ret&ln a call II Irtt of a particular
fo rma t /e.,.. a " l x2" call aim ) wh~n
movinl to Ilew call I lgn .....lUI. we are
chanllng our polley to permit a ueens
ee to relain h ll orliinal 001 sign. U h..
ChOO6eS. when the station location
chUlleli. even If t h e chUlI~ of tocaucn
III from One call algn ....l1on to anoth..r
001 s ign ....trion .

Further. to provlde a licensee with
addltlonlll Incentlve to " uprnde" th~

d ua of hlI operator Urehle. ... hope
in the Ilear future to be announcinlr a
prornm to enable AdV&DCe'd Cfag u,
eeeseee, and perh &DI Oerwral C1a8s
and Technldart CIaa IIc<i'nseea. ..
well. to obt&ln upon request non-ape
ene ~ I x 3" station call11gna. IA '·1x 3~
001 a1gn III a call a11rtt coRliltInl" o f one
let ter. one number and t hrff I~uers. )

AI a ...rvke to amateun. ...e..w ......ign
1lI1 new Ucensea outalde t h e eeeun ee 
t&J United St&tea in the Pacific area
call Illnll " 1th the dliUncttv~ p ....lilt
" K H". foUo"'ed by a d ll1t d..n OUnl the
bland o r lltoUP of I8lllnds " ·h...... t h ..
Btatlo n lli located. A ll n ..w s tatl ol'll out
aide the continental (Jnlted Stlltes In
the Atlllntic Iltea will be &&Sllfled call
SIllfi8 ..... Ith the dlstlndlvc prefix " K P " .
followed by I digit denolln, the lliland
or Irl'OUP 01 islands where th~ s t a Uo n
II located.

11. Accordlnl1ly. w~ ord~r amend
m ent of Part8 1 and 97 a t o u r rules ..
act fonh eeie ... ellectlve March 24.
1911. AuOlotltr for thla action III con
t&Int'd in Sectionl4(l). ~e). and 303 of
the Communlcatlonll Act of 193f. as
Ilm..ndr'd. W~ ~ ontt'r &C(?p!.&n<'e of
t he ARRL'I l"!'UUon ror~ of
Late PlIed Comment&. We do not be
tl....e any useful pu~ ...ould be
M'M"ed by oral I.rt;UlI1eDt in t h lll pro
Cffd in l. and a 'e are denylnc t h e
ARRL'I Re'Quest for Oral Ar(wnent.
We ord..r di$mb;$aJ. of an, PM",dlnc ap
plicatio ns l or secondary .tatlOhl. W..
aJ.so ord..r a continua tion o f t his pro
l'f'l"dlnl .

,-. 4. e. aoa. 46 StAL. u a:nendr<l. 1066.
1(1(11. 1()82; 41 U.S,C. 1&4. 15&. 303.)

FEt>~RAL CO....U"IC..TIO..S
CO ' ISI ON

WIl.W J . T1tICARICO.
S....rela'll.

The Federal CommunlcatloN Com_
mlsaJon amencb PartI I and 91 ot
Chapter ' of Title 47 o f t he Code of
Fed..ral Reculat klnl, .. l oU--.:

I . S«tlon 1.952<:b) III amended to
read. .. foil"",..:

I un H.... fik ...."'bon an _ 11N"'l

.. S«on<tcI", ilottou. It Is true t h at
&IfCOndary . taU""" have been In elUi
tenoe for a lofil time . It L\; also true
that lIOme amateur rad,,, liceNea
....ve h ... d~ at&Uon lleenaea
for tnanl' Jean and have erovrn Hat
Lached" to the ir IeCOndary ataUon eaIJ
Ii&tlS. 'I.·e a>nUn ue to bell.....e. bo....CVff.
that tbc.... III no need to cont inue to
IKue IlfPll'ate a utbortzatlons for ..,..,.
o ndarY l taUon&. Ma1n.tenance a . a
s,.tem to Issue secondary l<t&t1on II ·
eenses 11 an unn<'Ct'IlI&t"y dnUn on our
limited .......urces. particularly in view
of the fact Ulat a UoehSee can do no
more nor lea with I ...oondary s tation
Ileense t han h~ can .... ith hll prlmary
station Il""nse. Amat ..ur operatlon wlU
not be affected by the eUmll'l&tlon of
1C<:0ndary station neeneee, A Ucell8e'C
wishlnll to lnatall • station at a loca·
Uon oth..r than 1\11 primary .tatlon lo
cation may do an by slmply operatin,
h ll primary s taUo n portable Or mobile.
Inlerf..r..nce from . U.Uons in portable
operation :nar be d.,teeted the ".., It
I15WIllr Ia today. throU8"h radio t.....
QucOoC)' dItf'ctioo.ftnc1lnc technlQu....
An amateur ot>e1"&Unl h1I . tation por·
t&ble or mobile for an u teoded period
should taJr.e stepa to 0'DSUI't' that &nJ'
Pee corrnpondtonce mailed to blm ar
rtves lILfe...,.. TIM:re II. 1rl '"'Ill., no com·
pell1na" need to eeeuece to~h$t' we
ondary ItaIJohll In the Amateur &Or·
vIot'. Exlltinl aoecondoo.Iy ltt&tlOIll mar
continue to be operated u nl it H, ..lr Ii·
oense .,.. p lra tiOn dlte&. W e ... llJ not
ren..... or tno<b1y Il'C<:mdary l<t&u on II ·
oel15e$. b ut we ",W permJt heldera of
u 1l;tlng secon dary eraucn llcer:""s to
mOOlfy Ihelr primary staUon Il , ..nsps
to obtain the call sl iM o f th~ !r ~cnd·

ary sts ti;Jl"l.S. In .., d ~ l:lll, we ,.,.e
mllJt lrl a very Hml ',ed ..x",~! lcn to
8e<:Uon 97. H 01 u,e R ..I.... "hleb,
aft~r t he dr....... i"e <1I te of ttoe rules
l dop ted In t t. e R..p<.rt and O rder. Pro
h lbll.S the Comrn l...ton lrom grantlr:1
any re<!.ll<'$t for a 'W"C1l1c een stgn.

b . S P«1al """,I lIalloou. I!l e llml·
natlr.i: the futu re a vallabWl y o f st»
dlll ~nnt _tJona, _ e ~ 'IOit h
the... submlttinl ootnlll..n ta tha i .......
teur at&t10Dl open.led at cnta.:n
eceue ....n>ta. nw;h .. COWltr fain,
....a p rovlO;:ed the Amateur Sen1ce
. Ith a lTeat deal o f f..-orabl.. p utilldty
0'..... Ole yf'arS. We hope that amateur
o~ona W1l1 oonUn Lle to e_e
in lJUCh a.ctlvlUes In orde r to ".PO$e a
luIer 8t'CD!..n t of the public to
&rna.rur radio and amateur radio oper
aUon. It III clear to ll.I. ho,,'ever. Ut&l.
the operation o f amateur stations at
public e""nlll ...'lU not be kffected In
the least by the ablle""" of a ....parate
license aLlthorl>.lnir l u ch operation .
Operallon at a sPC'C1&I ~vent may be
conducted lUlt .. ea.lly under Ole au·
thorlfy o f an ordinary amateur s tation
Ilce....... The Ultument that dl.stlncU ve
. pecial event stat ion call aJ&:ns con tnb
u te to th~ I UClCesS of apeet&l event s ta·
tIons II invalid, becauae the aVU&/j:e
member ot tbe publJc obIervtn& the
operation ot an amateur IIt&Uon oouId
not po&S/biJ' dlIt1nl:ulllh a IPfda1 event
at&tIon eaIJ .JltpI ' rom a typkal ama
teur staUon eaIJ alp o r undentand
tbe Iicnifk:&nCe o f a I P""dal e vent ......
tlon call din.

c. Coll ,lt1'l nlftpljJ'tcatioft, At III
hue. tnuc:b o f Ollll proceed1nl lll about
calI lllma. AI'ar .. many o' those IUb
mit Unr comments were oon oerned, the
thrust of many of our pl"Op<ltllLls In thl&
proce«lIng was d irected n ot so much
a t the .impIJfica.tJon o f the ltatlon U·
.:ensina sr_tent bLlt at the Ilmpllfica·
tlon o f the call Ilgn II&Slgnment
lIYs tem. We bell ..ve . however. that t he
p ublic In t ..rest II bfost If rv..d by ~ llm l ·

nation o f mOllt Sprelal calf Sims l or
amateur stltlON. We Ilte t h ..r..fo....
&doptlng as propoaed OUr p ro()O!l&l to
amend Section 97. ~ 1 o f t he Rules
a1mply to state t h a t 1lI1 amateu r call
Iill"n8 'IOi0 be .....hrned by t n e Comma.
IJon o n a systemallc ba&ta. W~ bell.....e
t h e 1~'5tem b y _hleh 'ire _m be a:sskn.
lnI: eaIJ slJDI to be t h .. falreat l)'IU'm
poasIble. In \1rtu lll ly 1lI1 m.tan<:n. Our
I,.tem ...111 in\'oh'e l h e ,,"!u..n tl&l 1lI.
phabeUc::a1 IIIuanee of a valJ&ble eaIJ
aIirns. beVnnlnl: _Ith the sutfllt A.AA
and prooeedll\lr I..Utor b y letter
throullh AAB, M C to u.z. Por 1 >< 2
and 2 ><2 call SIIJ"lll. ot count'. "'e will
prooeed. from AA throu,h zz. For 2x I
call sims "'e will UlIIgn the sum ...
from A throulh Z. section 97.51 ..
amended, does not specify th.. c:all algn
&8IIlgnment sYit e m we will be llIlina.

llcehltn, ot RACES SU tlOllll " 'ould be
a "dlsIIter'·. Colnrnenu. ARRL at 40.

11. OWp~ slmp llfJc&tlon of the
Ilma teur radio eaIJ ~ .....lIrIUn..n t
systeDI md a mtlled reacUon. Many ~
sO'Onde nt&, stICh ... Mr. R . P . Whitton,
supported the proposal orJy With
Ir1"CoIt rel UC1.&nCe. "hile oth ....... such ..
the Daytoo Amateur RadJ.o -'->d.
aUon, au pported the pro~ onI, ..
Ionc .. the nUea . 'e re r.:nmd'ed to
insure that h olden o' ''preferred '' eaIJ
II1IrJ>I; tit Pt'TlllItte<:l. to ret&In thO'lt' 001
.aillns "..hen 1nO\1nI lrom one call Ii,,"
area to anoth ..r call &len .,...a . Other
comm..n ts oPl>OM'd OUt propo'<& l catt:'
gorlcally. Th.. ARR L ••,.... partle" I",ly
eoneemed with elimination of o ar
"lx Z" Ipceiflc c:all sign proKtaIn for
Amateur ElI.tra ClII&S lleeJllw l'lI. lA
" 1 x2" call .~ III a call sign cO"'!Iistlnr
of one I~tter. one number, and two Id ·
ten.) Permlttlnl Amateur EJltra C1..
1Jce to choose their o""n nil stcna
h It arcued. been a poaerfuJ In ·
cenuve for amateur Qflerators to " Ul)
11r&de" their operator lloen....... BUll
o the r oorntDmts obeer\-..d that atat ion
call stcna are o f extreme Imuo~ to
amateur operaton.. and that th" FCC
.nould he&it&U to tab artY action OI&t
. 'OuJd M'rJoUlly affect th~ Cllistlnl: c:alJ
~ ualcnment s)'Jlkm.

Wa.\T R~ Au: W" Iu>orn"c AItD
W~,

6. With t hll Rl-port and Ordt'r . ...
are d JMontlnulnr Ole ....U&rl('t' ot eee
ondary and l pedal event ltt&tion II·
censes . and del.. t lnlt from the rule. all
but one of th...... provisions which
presently allow nceneeee to ....It'd ape
cific call s!j(JlII and/or call sign for.
mats. In a separate f'urther NoUce of
ProPOS"d R ule Mailniin thll ereeeee
Inll " 'e are proposiDlr to continue lIau·
&nee 01 club. InlUlUY recreaUoo. and
RACES .tation IJceDlCl, but .lth cer
t&Jn ",I~ chanles ...hlch Ihould ease
OUr . 0rUoa.d.

7. The ARRL. &m01\Ir oth..n. all~ed

In Its comments Ulat adoption ot all
our p ropoaa1l ..Ol.lkt haee only a ....ry
small .. lIect on our operation. Com·
m e..tI, ARRL a t n . This IIly\lO:lent II
b&&ed on Ole elT'Ql>eO\1$ aaumpUon
that el1mlnaUon of all nonprimary M&
tion Ik:ensea and lpeci&I eaIJ lIiIrn p ro
s:rama wouJd result in a reduction in
OUT 'I\'O~ in direct p roPOrtion to
the number of non·prtm&ry ataUon II·
oell6e appllcatlons ..... rect'lve . ThUl,
the A R R L eaUln1I.tn that. Ulumlnl 1lI1
our propDsI.la ...... adopted, th~ prOCf'lllo
lnI: worl\load would be reducf'd by ani,
5.43 percent.

8. Alth o ullh It 11 true that the
numbe r of non·ptlm&ry I<laUon and
IPeclal call alan .ppllcatlons w.. .....
celve each Inonth III relaU~IY 'e,,·.
their Impact on Ole overaJ\ Pt"OCftI1nI:
system III far out of proportion to the ir
Yolume. SUCh applications take m UCh
kmc..r to Proo:'t'll than &lmple opera·
tor/ p r1mar, staUon ~nse a ppllca
t Wn!i. Their e l1mlnaUon wtlI ha.... a
tnuch ,realer e fled. on the ef1ir::1e OoC)'
o f our PI'OC.ClldnI I yatem than the
ARRL 1.l.I... t"S. To resume proc Inc
second,.,.,. and JlI)O'daI ~nt station Ii·
....""" awlkalJona. eO .. Iped.aI
ulJ ~n H'(l Ueau, o uJd rt<IuItt' acY'
e:-al addIU~1I1 pao.lt10:lS.

lio. W.. b.cl:~le Our action in &dop Unl'
th ...... cf It,eN~ in Ulil proored_
ifill. ho"·e.er unplt"-""lt It m llY be to
SOI:' ''. I' m a.'llf.., Uy In th.. publlc Inte r·
....1. W.. /"\"< oeniZt' OUr respoIlldblUty to
..n oour...e Ihe VTO,,·th o f lhe Amateur
f;<t" joe I\Dd bdkve our action In
Docket 21135 VIlli not aJgniflcaotly
allect th~ d..v..lopmeot of a I lron l
Amateur Srrvk e . We abo beHeve.
"o"·H er. t ha t " 'e tl3\'e an ov..rtldln,
ooliu.tJon DOt only to amateur liochll
"'... but abo to th~ p ubll.,.al-larlle . to
U8l! the PLlb Uc's tall d ol1arlln the _
efficient tnanI\M'. OUr action in Olla
~ Ia intended to f1ll"the"r that
end. We ~phl.$iZ.t' Ulat the amend
ments "'e ...... adopt1nI a1Il not ad-
n:wl, affect an' Operatklnl in
u.... Amateur Servtoe ill be oondueted
:>,$ t.hcy bave In the past. No am. teur
rqulpawnt ...w become ob&oJe te. In
~Olt. Ule &dmln1Itrati ve burden of
these procrama t ar o ut"-..iIrhl a 'hal
...·.. r bfondlt t h "y tna, ha.-e for the
Amateur &rvlot'. and a'e Ire com·
pelled to dixontinue tnem.

10. In ellrnln a t tnl mor>t non·ptimlry
stations and mOllt I PC'Cl&l ca1l slgn p ro
rrams. we make l h e followinl lpeclflc
Ob6ervatlom:

' NN3S1 1lI opentecl at the N.Uon of N..
Uora ... hlblt at the Stnltluonlan Instltu·
tlon.

of Interference sources. and to permit
the prompt re«>tpt of eotT1.'tIponden"",
from the FCC. The ARRL abo arcued
that the numtwr of IeCOndary at&Uon
llcenw appUcaUo.~ ~.ed b, the
Pee la 10 amall that drut:e action of
the IOrt pf'OP<ll!"'d b, the FCC tannOt
be lusUt\ed.

A ff'W of those aubmlttlnc oomrtlenb;
anftd with us that SorP&T&te Ikt'nstnI:
of ....eond&rJ s tations la~r In
todar's Amateur Radio Servke. See.
e.... Conunent.i, Mr• .lames K . May·
n&nl and Comment&, Mr. H..rman R.
SChmitt. Othen. such .. the Intercity
Amateur Radlo ClUb of RlchlUld,
Ohio. n oted t hat much of the prevlolUl
nl.'e<l for ....parate secondary stations
WlUl eliminated by t he FCC's J«oport
U1d Order In Docket Z1l686. 61 FCC Zd
337 (1976). whleh greatly liberalized
our rules lovernlnll the operation of
amsteur ~taUon3 at portable and
mobile locatio ns. FInally . a number or
respoodentll coIlC.'UrI"Cd with us in our
bfollrf that mAlnt en.ance o f seP&T&te
S)lItems for the \.IIr;uance o f second&ry
a nd p r imary slatJon llao",," eannot be
Justifjed In Ykw of Ole rela tl ff lr Imall
n um tltn 1n\'Olved. see. COlDmf'nt.i,
EnPlIan Radio Clu b .

d.. Mc.t commentll did not address
t he QucsUon of ...hether m ilitary re
cn"aUon statlonll . h o uJd cont inue to be
~nsoed., but of those tha' d id.. mc.t
<>\>PCl6f'd the proP06Al. The SH:retary
01 Ol'feO"" stated tha t t h e 425 I~

m ilitary recn-aUon stations " m ake a
~Irrulkant coo trl butt<>n to t he everen
" ·..If...... moral e. and es:;>tl t o f m llltary
pe,.".,nncl ...... Comm..n ta. Seeretary
of Dd"l\lie a t 2. Such s t RtiOns handle
a au bual\l la l Ilmount at third P..rty
t raffiC Inr mlUtary personnel and tnetr
famlll.... and the cootlnued S\lOC"as o f
the t h ir d party ttlLfllc proltalll d e
pends. In I"lli" m..a..ure. o n a M'parate
Iy ll~naed. ....adil y W..ntlfiable mlll·
tar, no<;rntlon stalloD. Id. The ARRL
....... ed t hat the FCC recocnize th..
unIQue probl..mI o f Ot>eratlnl amateur
~ulPft\Cnt on a mlUulry buoe. lUI w..ll
.. the contribu t ions to t he nation 01
tI\oat' servtnr In t h e armed 10"," of
the (JniUd S tat.... and not ellmmate
mil llUY nereaUon staUona. Com·
menta. ARRL at 31 -32-

e . Commenta o n OUTp~ e Uml·
nation of sped&) ....ent statlona ..ere
mi..ed. but lo r th~ most part Urted Ole
FCC to conUnue to lioenae meh ......
tiona. AJthoul1h a fe.. respondenta.
l och II Mr. CUI .1. K~nnedy , ~

that processtng of s pectaJ event .taUon
license applications II probably an un·
Justifiable ,,·...te of th~ FCC's r e
sourct's. most submitting comm~nta

said 1PC'ClaI e vent stations serve a valu·
able Purpose and should be retained.
Mr. William E. Ma yea. for eaample.
aaJd .ped a l event stations provld...11r·
n1fk'1>nt npoaure of t he Amateur Ser
vice to Ihe public. ...hlle the Mld-Con·
t ll>ent Chapter of the Quarter Cen·
lUI')" Wl l_ AssortItJon noted that
. pedaI ent .tatlons ofWn lene1'&te
Inoch ' . ''Orable publk1ty for amateur
radio. Other ""POtldenta alated Ulat a
special even t at&t lon eaIJ at.., le.c..
HH3S1l III h e lpfuJ in demon.stnUnc
amateur radio to the publk:, and that
apeda) ",'ent llt&Uonl bave con tnbuted
to Ole P'O.1l\ of amateur radio in
reoent Yf'arS.·

f . Our propoaal to discontin ue the U·
Ct'fl81nlt o. at&t1ons In the RadIo Am.I..
teur CIvil Emert..ncy Service
(RACES) wll th.. sub~t of hllhlY
critical comment by many . tate and
loeal c ivil d..fe""" a;;:enclell. The Sher·
Iff at t he Count, 01 Los Annlea.tated
t h a t . If adopted. our p roPO'l&I to ellml·
nate RACES .taUOhll wou ld erode
RACES operations. It w.. allelred that
requlrlnc ~ach amateur operator par.
UClpatinll: in RACES to u,w hll own
_Uon eaIJ at.., would c::au,w a ~t
deal of oonJ'Ulllon, whleh could collOl!'Iv·
abl, fftUlt In da.nlrt'rous delaya in the
tranlmllllon of e mert:ency communi·
cation&. The Em....,.,....,. Servke& and
DIautoer ....~00C)' of the State of WI
nola abo _ted the n lltlnl: practke
a. llcehlllnl: RACES staUons and ..
s!VllnIr Ulcm dlsCnct.h'e eaIJ AIrhlI la
_uaflCtOrY and IhouId be continued.
The cllr o f carson. Calif. e1&1med that
OUT propoaaI, if adopted, 1VOI.lid ....nder
' l.~ million a'orth of radio ~lllpment

in t..c. AI\lt..IN county um lSllble. "hll..
the ARRL nJd dil<'ontlnuance of the
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3. SectIon VI .tO Ibl. lei. and Idl a.-e
amended to rnd. u foll~

1 I1.t, ~__ "'I.. ;.....

Ib l Every &m&t.eur radio operator
' hall ha"" one. but only one. primary
amateur radiO .tatlon llcenae.

(c) An amateur rad io operator may
be Issued one r epeater ,tatlon llcenae.
one control Itation 11ei!nae. and One
au:d11ary Hnk . taUon lIei!nae for a land
loc:aUon whent another .tatlon lkens.e
hal been blued to the aDPlkant.

amateur ra410 NUon.
AO<riliG,..lj!lA; ,tANoIl. Station. other

than •~ n&Uon. -.t a apedfle
laIl41...... ' 'on lloensed only tor the pur
PO!I<! of IWtonalklL\1y ft1-.)1n& radio
lI!an&1I from th.I.~ loc:aUon to -.nather
.peelfle land loc:atlon.
R~atn , tAtlon. Station Ik:eru;ed to

retnnsmit automaticall y the radio sll
nab 01 other amaleur r adlo Itatlons.

lal · ••
I U When there Ia DO d\ante In the

IWthorIzed f1aed ItaUoD Ioeatk>n" an
amat.eur radio ItaUon. otbu than a
DaWtN'Y recreaUon .....uon or auD11ar7
IJ.nlr; -oeD. may be Qpetlt.ed under Ita
ltaUoa I10mIe aDJ'li'ben! In the tl'nit.ed
Stal.ea" Ita ten1tor1es Or po..Mdona. &I
a portable or mobUe operation. .ubJed
to 197.61.

(2) When the authorlzed flxed sta
tlon loeatlon Ia chlUlled. t he ueensee
shall ,ubmtt an application ror modi·
flcatlon or the IJtaUon lloenae In &0001"'
dance wttb' VI.n.

'I1.M Oporodon a..,. fro m lho aotho
" aN tim -....~

detalline the palldea aod Pi ooedurea
r<n'ern1nl the I ystematlc~t
of eaJ] a!DlI aod &n,J" chanca In t.Ilwe
pollctes and pt'ooedurea.

'11,53 1~1HK1

II. 8e<:tlon 9'U 3 II deleted.
't . In 197.9!, t he hn.dnote and para.

Itapm (a)(1) and (..)(2l are amended.
&I follows:

•

•

•

•

•

•

•

•

•

•
Idl One application and all papers

Ino::or)lOrated therein and madt • part.
thereor ahaIl be submitted fo r each
amateur station ucenee. If the appllea
tlon Ia only for a n&t1on ueeese. It
,hall be flied directly ",1th the Com·
mlaslon's Qetty.burl, Pa. oUIce. If t he
application aIIo contains an appUea·
lIon tor any da8 of &m&t.eur operator
l\l:ente, It abalI be rued In accordance
wtth the prorlDonl or 1ll'l.11.

O. Section ll'l .&1 II amended to read,
uloUo~

111.51 A-lp-.ot or nJl .1.....
(a) The Commlaslon shall Ullgn the

call ,Ip or an amateur radio . tatlon
on a ,yswmatle bula.

Ibl The Commlaslon ,hall not grant
&I\]' request for. apecille eaIl .len.

(e) From time to UIne the~
alon wtII Iasue publle announoementa

•••••

Idl AnJ' t.ranlmltteT to be 01)e'l'&Ud
&I part 01 a control lint. IhaIl be 11·
«nlIed &I a ooatrol ItaUon or u an
1Walli&rJ lint. ItatloD and m&J be ecee
blned wtth a pl1mary or club ltatioll 11·
DenH at the ame loc:atlon.

4. In 197.41. pal"lLltapha (dl and (f l
are delet.e<l. Par&lt&ph (Il Ia ~ellg

nat.ed paraeraph (el. par&lBph (el III
redes1In&ted paragraph Idl. and. para
IT&Pha lal. {bJ and Idl are amended, &I,.-..
'11.41 ",.,.ka'.... ror olaUoo!~

1.1 Each lLPPlk:aUon lor a club or
mWtal'Y recreation n&Uon l10mae In
the Amat.eur RadIo 8ervlee shall be
made on FCC Form 1I10--B. Eacll aw11·
eeuee for any other &m&{.eur radio
.tatlon ueense shall be made On FCC
Form 11100.

(bl Each application shall state
whether the proposed .tatlon Ia a pri .
mary Or additional ,tatlon. U the
latter. the application IhaIl u.o state
whether the Pi ovc-d IJtaUon Ia a eon-

•

•

•

••

••

•

•

•

Oscar Orbits
The listed data tells you t he time and place OSCAR crosses

the equator in an ascending orbit for the fi rst lime each day. To
calculate successive orbi ts, make a list of the first orbit number
and the next twelve orbits for that day. U st the time of the first
orbit. Each succes sive orbit is 115 minutes later (two hours less
five minutes). The chart gives the longitude of the first crossing.
Add 29 " for each succeed ing orbit. When OSCAR Is ascend ing
on the other side of the world, It will descend over you . To l ind
the equatorial descending longitude, subtract 166 degrees from
the ascending longitude. To find the time it passes the Nort h
Pole, add 29 minutes to the time it passes the equator. You
should be able to hear OSCAR when it is within 45 degrees of
you. The easiest way to do this Is to take a globe and draw a ci r
c le with a radius of 2480 mUes (4000 kilometers) from the home
QTH. If It passes right overhead, you should be able to hear It for
about 24 minutes total. OSCAR will pass an imag inary l ine drawn
from San Francisco to Norfolk about 12 minutes after passing
the equator. Add about a minute for each 200 miles that you live
north of this l ine. If OSCAR passes 15 degrees from you, add
another minute; at 30 degrees, three minutes; at 45 degrees, ten
minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz downlink,
beacon at 29.502 MHz. Mode B; 432.125-.175 MHz uplink,
145.915-.925 MHz downlink. beacon at 145.972 MHz.

SWl wit h 15 years ex
perience would like to be aSl
manager for a ham in South
America or the Pacifi c islands,
particularly one of l imited
financial resources. Will pay
costs of prepa ring QSl cards.

Donald E. Erickson
6059 Essex Street

Riverside CA 92504

Help! I am In desperate need
of an lM1595 or MC159514-pln
DIP IC. It Is part of a speech
processor for SSB on page 394
of the Radio Amateur's Hand
book. If anybody has them or
knows where to get them, I
need two and wi ll gladly pay
any reasonable price for them.

Regis Briney. Jr. WB3KHR
11 42 Goettman St.

Pittsburgh PA 15212

I need a schematic for a
Boehme frequency shift con
verter, type 5-C, seria l number
1139-B, manufactured by
Boehme, Inc., New York, N.Y.,
in the late '50s. I will gladly pay
for copies or manuals if avail 
able. An address where I can
send for information would
also help.

Stan Glu mac WB3CKV
Boll. 519

Grindstone PA 15442

I need manuals or any info
for the following; Shallcross
m o d el #638-2 Kelvl n
Wheatstone Bridge; Ballant ine
model #305-A peak voltmeter;
Philco " Mobll iner" model
lt5OO5 (sweep generator?). Any
help would be great ly ap
preciated !

Clyde N. Smith
11 Brown SI.

Reynoldsville PA 15851

I am start ing a Protestant
missionary traffic net . I call the
net the M.A.R.T.I.N. B.I.R.O. net
(Missionary Amateur Rad io
Traffic International Net -Best
In Radio Domain). States will
be numbered by numerical se
quence by date of admission to
the union. I would prefer NCS
stations not in the larger cities,
or stations who are operated
by hams who can devote time
to the net as it expands.
Anyone Int erest ed should
please write to me giv ing com
munication capabilities (equip
ment, time, et c.).

Harold Doneldson WB6SKV
8850 Phoenix Ave.

Fair Oaks CA 95628

,.. ,~ h"l"',
CAp,) CGMTl 01E",

e,o";", ow
, 0136, 41 OJ.', 0036:01 '", 0130:19 ".•• 0029 :39 ..,
s 0123:56 11.8, 0023:11 621, 0111 :30' ,.,, 0016,56 61.1, 0111 ,12 14,1

rc 0010,32 sas
tt 010450 13.1

" 0004: 10 "'.0
ra 0058:27 11.5

" 0152:45 85.1

" 0052;05 10.0

" 0146 ,22 83.6

" 0(l45:43 ...
" 0140:00 82.0

" 0009:21 ..,
'" 0133:38 OJ'

" 0032:59 ..,
22 0121:16 18.9
za 0026 :36 ."

" 0 120:54 11.3

" 0020 :14 saa

" 01 14:31 16. 1

" 0013 :52 00.6

" 0108:09 14, 2

" 0001 ,30 '"so 0 10 1:41 12.6

15439 Boo
154~1 Boo
15464 A.bn
1$4168bn"... "'"150501 Abn
155 14 8bn
15526 8bn
1S639 AOO
15551 Boo
15564 Bb..
155 76Ab..
15589 Bbn
15602 Bb..
150614 Abn
I S6n Bbn
15639 8bn
150652 Abn
156&4 Bbn
150611 8bn,""" ....
15102 Bbn
1511 48bn
15121 A.bn
151 39 8bn
15152 Bbn
15164 Abn
1511 1 8 00
15189 8 bn
15802 Abn

A little " Ham Help" is
needed. I'm attempt ing to tap
into a T5-52O i-f sect ion with
the Heath SB·610 s ignal
analyzer. Obviously, analysis
of the transmi t signal is no pro
blem, but connecting the prop
er I-f tap into the tuned ver
t ical scope input is a problem I
haven't been able to solve.
Various values of coupling
capacitors have been tried,
tapping into all areas of the
520's I-I sect ion to produce a
usable signal on the scope duro
Ing receive. Darned If I know
what to try next. Any help
would be most appreciated .

Ron Starr KtlOXB/5
12309 Split Rail Parkway

Austin TX 78750

I have had a Rogers Majest ic
transmitter and receiver strip
with power supplies donated to
me, and I am trying to get It
operating as a repeater for the
local club. The rece iver has the
serial number 180 and model
number CWE-9261. At present,
I have no manuals or sche
matics for this unit . Any help In
obtaining these wou ld be
greatly appreciated.

Rick Gibson VE3ASH
PO Boll. 1423

KincardIne, Ontario
Canada NOG 2GO

can anyone loan (for copy
and return) an instruction book
or schematic for an AUl In
struments model TVOM3 solid
state multimeter? The man u
facturer ad mits making it, but
doesn't know how.

John Cavett W2AUZ
8510 Herbert Ave.

Pennsauken NJ 081 09

I am interested in dlrect lon
finding, both for emergency
si tuations , such as ElTs and
motorists stranded in fog or
snow, and for locat ing trouble
some signals. I have a URD-2
receiver, but cannot f ind its
match ing antenna, AS 
4101URO·2. This looks l ike four
dipoles arran ged around a
coaxial center antenna, but t he
center housing has a motor
driven rnrecttcn-senotnc device
in it. Does anyone know where
I could get one?

Joel S. look W1KCR
Boll. 25

Claremont NH 03143

Ham Help

I am Interested In forming a
fu ll gospel Bible study group
and sharing w ith other Spiri t
baptized Christ ians.

D81e Richman W4NHM
Apt. 8

122 South Boulevard Way
Sevienollle TN 37862
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Master Charge
America n Express
~15A Visa

Prices F OB Medford MA
MA residents add 5" sales
ta ll.

Minimum $3.00 for
shipping & handling
on A LL ORDERS.
Orders $1200.00 &
over ded uct 5%.

TUFTS
CATALOG

INDEX
A id.. _ 3 0
A lpha - 2
AM E CD _ 19 , 2 6
Antenna Specialis ts - " 2
Aphenot - 26
A R R L _ 4
AST/SE RVD - 2
Astat ic - 1
A tl as - 16 , 24
Avt ec - 30
B&W - 28. 29
Bird _ 26
Boma r _ 4
CO E _ 3 0
CES - 30
C IR _ 2
Covarcraft - 21
Cushcr.. ft - 8 , 9
Data Signal - 2 1
O. nt ron - 4 , 5
Or..ke - 5. 10 , 11
ET c - 2
Flnc o _ 2 2
He m Key - 15
H i-Q - 21
H ult ler -16
HyG..ln - 1. 2 0 , 2 1
teem _ 1 1
J MR _ 3
K LM _ 12 , 24
Kenwood _ 1
Larsen - 2 9
MFJ - 1 5
M icro .....ve F ilter - 2 6
MorG.in _ 13
Mo.ley - 1 2
Newtronic. - 16
NPC _ 23
Nye Vi king - 13 . 21
O K Too l. - 21
R. dio Am.. t . ur Ca ltb oo k - 13
R ohn _ 2 2
Sam. _ l B
Sh u re - 3
Slinky _ 1
SST _ 2 1
S tinger - 2 2
Swan _ 2, 4
T EE /AX _ 3
T el . " - 6
T empo _ 2 4
Ta le t ow..... - 3 0
T_Tec - 19
TPL _ 3 0
Tri pl."t - 23
Tr i E.. - 21
Van Gorden _ 21
VH F Eng - 14
Wilson - 25
W2AU _ 26
W2VS _ 26
Ya...u - 1, 13

30
30
30
30

$1 299
1149
11 4 9
1 11 5

4 0
40
40

125
SO

239
399
681

15
29
29
' 6,.
59
40

$315
315
3 15
315

40
5

19
649

$ 3 19
68.
3. 5

2S
15

23
23
23

$246,.
' 9 9
" 9

,~ . ,.....

Zip, _

''''~I "'0 J.8VlO

. , ro
~ .. ."' ... '. ...... co..

S L IN K YI $43.95 Kit A LO To.lante n na
il'l a LITT LE space New S1 inky(.!!)d iPOl e ·
w ith helical 10adi l'lg radiates a good
signal at 1/1 0 wavelength longl

.--,.. ...'.. OlIO _ ..

jA.'~..'.
:::,,:':'''; ....., ll ......,,, ....

- ~'-~,.."

• T~"~_""~, 40 &20__....... _._.. ...., _ ..."_2.,<>10_ . __ "' ,.-.tcft
_ • _ _ ....,.. & on u... . _ • •
-",10.. ", _ · '"90'_ ._S_
_"'T~",,",l~. 40. a20__ . ......"__---_.----_._ ..... ",._- .. j*----"'--"-,_ _ :s»_ "",-"'~ ,....._.~ ..
~IU ..........~'~ __ &~_-

•
[

R FP101
F Ll0l

X F300

MMB· l
MM B-2
MMB- 4

Y0 100
YPl50
YC601
YC221

F T22 7 B
F T22 1R
FT620B
P B1424

FM F ilter
AUX /SW Crystals
RF Pr o c . ( F L1 0 1l
SIS 160-10 M XMTTR

VHF F M & SSB XC V R
2M F M Mobile XCV R
2M AM /FM/CW/SSB XCV R
6 M AM/CW/SSB
Ma r k er Unit 620B
F T22 1 Servic e Manu a '

MOBI LE MOUNT BRACKETS
FTl01
F T·2A
620B 221 3 0 1

M O NITOR tESi' EQUIPMENT
Monitor Scape
Oummyload Watt Met.
Oig. Readout 10 1/4 0 1
Dig. R.adout 22 11221 R

F REQU ENC Y COU NTER S
YC500J 500 MHZ 10 PP M
YC500S 500 MH Z 1 PPM
YC500E 500 MHZ 0.02 PP M

MI CROPHO NES - M ISC EL LAN EO US
YH55 Lo- Z He ad p ho ne
Y0844 H"Z Base Mike
YD844L Lo-Z Base Mike
Y0846 H i·Z Mike 10 1 E X/4 0 1 B
YM86 Lo- Z Hand Mike
S P4 0 1PB Spea ker/Pa tch l4 0 1)
XF3 1C 6 00 Hz CW Filtar 40 1
FRG ·1 Receiver

1 to 9
10 t o 25
26 to 4 9
50 and u p

QT R-2 4 World Ooc k
1 to 9
10 to 25
26 to 4 9
50 and up
FT·9010M
FT·9010
FT-9010E
FT·90 1 SO
FM Un it
AM or CW Filter
Keyer Un it
M.mory Uni t
DC DC

D Check enclosed [J Visa D Master O1arge [J American Exp ress

Name' Call _

Address _

City' State _

Order :

Credit card #' _

Signature Card ex pirat ion date _

ASTA TIC
M ICROPH ONES-(1-

HY-G AIN 'S
MODEL 269

Continuously loaded VHF antenna desi&ned for por1,ab.le
and walkie-talkie applications. Constructed to wi thstand
rouah handlina. com ple tely insulated witb special vinyl
coatinr; . it can be bent at allao&!es witbout desUoyinr; or
cradtina protective finish. Cannot be accidentally shorted
out.

R UBBER DUCK]ES

No. 269 - Fits Standard. Mo torola.. Hy Gain •..••. $8.00
No. 2 74 - BNE Ba SI! •..•..•. ...• ...• .....•••.•.. $9.00
No. 2 26 - TNC 8 a se WUson :> Watts . .. . . . . • • . . . . $10.00
No. 228 - "F" Bas &. WU!lOn 2 Watt &. T empo $ 10 .00
No. 273 - SO 2 3 9 8ue. Kenwood. Drake $9 .00

Tufts Radio Electron ics _ 209 Myst ic Avenue _ Medford MA 0215 5 _ (617 1395-8280
TC·'

Tuftl Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (6171395-8280

Radio Electro nics

TUfTS

SiLVER EAGLE - $69.95
T· U G8- D1 04. trans istorized .•.•• ... . . .• •• .• $48 .60
T·UG9-D104. " S ilyer Ea gle .•• tr.,..sistorized • • $69.95
UG-D104, cera mic or crystal •. ... .. .• . . .••• $42.60

209 Mystic Avenue
Medford MA 02155
(617) 395-8280

FREE Gift With
Ever!! Order!

FT 10 1 E 160-10 M XCVR $799
F T 101 E E 1 60- 10 M XCV R 7'9
FT101EX 160- 10 M XCVR 699
Fl2 100B linear Amplifier 419
F TV6 5 0 B 6M Transverter 239
FTV250 2M Transverter 27'
F V 101B E"ternal VF D 125
SP10 1B Speaker 25
S P10 1P B Spea ke r/Patch 6 4
FA-9 Coo l in g F an ,.
AFP102 AF Proc . Ear ly 101EE 19
XF 30C ON Filter 40
XF 30B AM F ilter 4 0
DC·l DC-DC Co nverter (E X) SO
AFP104 AF Proc. Latel01EE 19

FT101 Serv ice M.. nu.. 1 25
H1 SQ.l0 M XCU A 40W Pep 499

ALL SOLI D STATE T RANSCEIV ERS
FT301 S 160-10M 4 0W PEP 559
FT301SD ig 160-1 0 M 40W PEP 150
FT301 l60 -10 M 240W PEP ,.9
F T 3 0 10 ig 16 0 -10M 2 40W PE P 935

ACCESSO R I ES
FF D X5 0 52 Low Pa ss Fi lter 3 4
F C3 0 1 Ant. Tuner ' 59
EA. E"t. Relay 80" 11
ll301 Phone Patch 4 9
FL110 W ide Band SSB/CW Amp. ' . 5
FV 301 VFO 125
FP301 AC PI S FT301 /30 1S 151
FP3010 AC PIS wlcloc k and

CW Identifi.r 239
Y030 1 Monitor Scope 263
$ P l 20 Sp ea ke r FT30 11221 R 2S
XF90B AM Filt. 40
XF90C F MF ilter 40
XF9 2 A SS B & ee ee . Filter 4 5
FR101 5 160-2M/SW RCVR 599
F R101 S 0ig 160-10MlSW RCV R 149
FC6 6 M COnven.... 24
FC-2 2M Conver ter 2S
F .." F M Oetector 20
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Why Waste Watts?
SWR·1A $29.95
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10 EHRHORN TECHNOLOGICAL OPERATIONS. INC .

WHEN GRM RAGES AND THE PILE-UP S DEEPEN.
WOULDN'T YOU LIK E TO HAVE. . .
• "' Ll T..E~OCK · CRUS"'''G "OWER VOU~ L'CE"SE....LlOWS - ",, 011 _ - '."~ fIO_
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....~PH .... 1I _ hou..1

• CR'SP, PE"ET~"'""G ..T....LK POWER" - .. """c~ • • 'OdS • • ,,. ,,, -"",nc h '~""'i"- ""-
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A lp h " 7 6 · $1 19 5 . ; A lph. 77 D - $3195. ; Alp h. 3 7 4 • $ 1 595.

A GREA TOPERA TING YEAR IS STARriNG RIGHTNOW.

SUNSPOTS ARE UP _ CONDmONS SHOULD BE THE BEST IN YEARS

THOUSANDS OFENTHUSIASrtC NEWAMATEURS ARE ON THE BANDS
HAMMING WILL BE TERRIFIC 

BUTCOMPEriTION WILL BE ROUGH'

SWR·l gua rds against power loss
If you 're not pumping out all the power you 're
paying for, our little SWR·l combination power
meter and SWR bridge will tell yo u so. You read
forward and reflected power simultaneously, up to
1000 watts RF and 1:1 to infini ty VSWR at 3.5 to
150 MHz.

Got it all
SWR·1. You

GET ON TOP WITH ALPHA
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VSWA: Le ss than 1 .5: 1
Bandw idth : 2.5 MHz
Nom ina I Impedance : 50 oh m$
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First wrth SSB HF DigrtalTuning, is on~the beginning
of what the amateur gets from the CIR Astro 200.

Fea turing a 5/8 wavelength taper g round
s tainl ess st eel wh ip . th is anten na cecvroes
exceononet performance with the exact
appearance of a co nventiona l broadcast
rece iVIng antenna. The OUAA-CONTM
plated whip reduces power losses t o deliver
more signal. When used with ASPR619
coupler. t his antenna will a llow simul-
taneous use of both two-way and broadcast ~
rad ios. Stub t u ning provides 2.5 MHz band- ' J .0-
width fo r multiple channel use. Swivel base
may be mounted on surface with up to 350

s lan t . Specify frequency when o rdering. ...5Y / S U 'vO . ... . u .. . . , .. e

'''' _ ...... ASTR().ZOO ......--..._.. ...._..
_ __ "'"*'VI"-""'_...- ..._ _"''''''''''11 .......
-.-.c., _ ...... -.-.c., ..
___ OOl.(Ol"'~

I I h '00 '" .
.~ ....--

Tufts Radio Electroni cs _ 209 Mystic Avenue _ Medford MA 02155 _ (617) 395-8280
TC·2

2 Meters VHF Disguise
ASP8-748 (most cars) ; ASPS-798 lFord. Me«:uryl

ASP R-788 (Chrysler. Dodoae. Plymouth)
$45.00 each

Gam : 2 .5 dB
MallirnJm Power : 100 watts
Frequency Range : . 144- 114 MH z

(spec ify t requerevl
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569.95

IDEAL FOR EVERY TWO·WAY RA DIO
COMMUNICATIO NS NEE D . ..
CB o pprato rs • Ams t..ur radio op..rato.. •
Po lice and fi ... v..h ides • Ambulanc... s nd
em..rllency v..hie l... . Taxis and t ruckers •
Marin.. plea.ure and work boa t5 • Con
. t ruct io n . n d d..molition Cl..WI • Indu.tri·
aI commun icat ion• • s..curi ly pal rols •
Airport tow..r and 'lound c R..·
mo bro.dcaal . nd TV..,.m..r. c •
Fo nd fi....·w. tch unita •

_ Boom-mounu-d ..I...,t ....t...,. paeilor micro·
pho n.. d..li...... . tu dio-qual ily. undial.ort#d
YO;"" ....produc tion. V. nabl.. I . in co n\.fQ1
1..a. you .d ju.t fo. o pl imu m modul. t io n .

_euohio n..d ...u-u p I.. to you monil.or in
p rin cy - no .~kc. bl. .... 1.0 d istu rb
oth..... Block. out ..nvi.onm..nt.1 no ;....
too, M.d.. o f u llb. ...kabl .. ADS plutic.

• H...db.nd . ..If-adjusto fo . co mrortabl ..
wnr ov.. r long hou.., Sp ring-n..x hing..
I..a. you . Iip h... d t On an d o ff with
jusl on.. h and , fuov ihl.. fo r right or 1.,(1
..ar .

• H..ad. .. t Can n.. hung on standa rd micro·
phone clip,

. Compact palm·h..ld talk s witch I..ta you
k....p bot" handa o n th .. wh....1 for eaf.. ,
driving. Mad.. of unb....a k.hle ADS plllltic .

• Built -in FET lra noi. tor ampli fi.. , adapa.
mic.opho n.. o Ulpu t to . ny t. an",.. iv...
impt"danCf' .

- C<> mp.l ihl.. with moal two-w.y radioo; in ·
dudill' 4O-Ch. nn..l CB un ita.

• 8l.liI H II V.. lcro pad fo r euy mountin, of
th.. t.lk . witch.

• M. d.. in U.S ,A,

FOR BROADCAST·QUALITY TRANS
MISSION AND RECEPTION FOR BOTH
MOBILE UNITS ASD BASE STATI ONS_

SPECIFICATI OS S

Earpho.... im pt'danCf'
and type : 8 ohma. dynamic

Microp ho n.. type : EI...,t ....t c.pacitor

Micropho n.. freq u,,"cy
l'HPOIllf' : 200-6000 Hz

Amplifi.. r Iype: FET tra nsiator.
"ari . hl.. It. in

Amplifi... b. l .... ry 7 -voll M. llory
pow.." T R-175

Switchin, : Rel ay o r ..l..cl ronic

MOOR
lO15-A

l wa.way·radio headset with superior fidelity
Electret ·Capacitor boom microphone and

palm-held talk switch.

•

JMR. MOBIL-Ii'lR"DEL UXE
7·U TRI·I"!';D
MOi lLE
"!';TEN~"

• A" lom.u ~.lI y "'JLt.,u 10
p,opor 'c.,r fM ~O. 40
. nd 75 m<1o .
• Po...... raiN .1 ~oo W. ..S
, E.'.
a Ind ...... b_ ""'1011 10.
l1li1""'11 . nd ..hip lop c_
l ioll . 742 AnlO1l1ll
Price : , 109.91lo

,

JL
r-:

EXCLUSIVE
OELUXE
S· I AND MOil LE
4 ~ ANTENN"
a All b.nd manual . ..ild....
•nlonn. for to . I ~ . ~O . 40
. nd 75 m <1o..,
• Po_r ..Iod al 1000 W.lIs
PE P
a lnd ud.. b.aK Kclioll .. ilh
mobo.lccoil . nd si , fO<>l ..hip
lop ..<1 1011. 4 ~ " nlolllll
Price ; ,119 .91lo

microphone c irc u it and no. mally open
e kternal rel av c ircui t . Adjustable height
from 2 48 mm 19~ inchesl t o 3 18 mm 11 2 Y..
inches) o ...erall. Sturdy . high impact ARM O·
DuR@ base and c a se. High o r low
im peda nce selector switch. 2 .1 m 17 1t.1
tcur-ccndector hwo-eonduetor sh ield edl
cable.

SPECI FIC A T IONS
FREQUENCY R ESPONSE: 60 to 11 ,000
H,.
IMPEDANCE AND OUTPUT L EVE L :
Dual . 150 o h ms +- -57 c a- : .10 m ill ivolts!
microbar. High + +- ·57 dB" ; 1.42 milli 
vo lts!micro bar.

· 0 dB - 1 m illiwatt p e r 10 microbars
" 0 dB - 1 volt p e r microbar

t For c o n n ect io n to mic rophone inputs
rated at 19 to 300 ohms

t tFo. connections t o h igh·im peda nce
microphone inputs

All Br. ..
Construction

Teflon
Insulated

C.p tl... . tad
Int erna l
Contacts

Anitable in
UHF. BNC . N .
F• • 11 ... les

•

Model •
SW ,5OOQ

•--..--- - Ii..,.--.- •.. ...--•
• 520h rns •• SPOT.OPOl

• Power 1 KW

SHURE

TEE/AX
Coax Toggle Switch

$39.95
Coax Relay Version

$55.95

'his is a d y namic m icroph one w ith a
nidirectional p ickup p a ttern t hat s up·
resses unwanted background noise - the
(pe of noise generated b V other dispatchers
IO rking nearby. ventilat ing equ ipment , or
f fice machines in the same area. It also
Jpp.esses feedback in publ ic address paging
3plications. Lonlt1 ife finger·tip control bar
ocking and n on-locking action) actuates

Tuhs Rad io Electronics _ 209 Myst ic Avenue _ Medford MA 02155 _ 16171 395-8280
TC 3

These wattmet ers tell you what's going on.
Witll one of t~ In-line wattmeter; POWe'l' ~iICl lngs' For wNleverourpoo;e
VOUll knOw If VOU ~ getting It all W@~ got I i'll! wan~~ tor VOU , use
togettoer all tnetlme N~lllgn 01( . vour Swan crealt card ApplICatIOnS
CUr.KV' Hllln POWff tlandllng ' Peak at vour dealer or write to us

JJ
JNID IRECTIONAl
~ ICROPHONE

~ODEl522

$56.85

Tuhs Rad io Electron ics - 209 Mystic Avenue _ Medford MA 02155 _ (6171395-8280

SWAN METERS HELP YOU
CETITAlL~CETHER
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\~ TWO METERS Motorola HT 220 Crysta ls
~C~YSTALS IN STOC K In Stock !

Standard _ Ico m _ Hea t hkit . Ken . Clegg . Regency . Wilso n _ VHF
Eng • Drake . And O t hers ! $4.50 @ Lifetime Guarantee

THE SWAN METER SHOWCASE.
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RAD IO AMATE UR'S LtCE NSE MANUAL
<$3.00 Re'oill

GETTING TO KNOW OSCAR ($3.00 R . ·
lam

HINTS ANO KINKS <s:z.oo R...i!)
LEARNING TO WORK WITH INT E·

GRATEO CIRCU ITS (S2 ,00 R... IH
SO LIO STATE DESIGN 1$7.00 R. ",il i
T UNE IN TH E WORL D WITH HAM

RADtO ($7 .00 R....u
Pac:~oge , 10 be ",HI as a un it """,I... iO\l
ot : Wor.boo~ . T_ ea....tt• . eau ArlO
M~

ARR L CODE KIT ISS.OOR o•• m
ARR L MAP 1$3.00 R" oil)
OST BtNOER ($5.00 R. ta il) for 61'> x 9Y,;

0"
LOG BOOK 1$1,50 R. .. II)
MINILOG 1$.75 Rotoll)
LlC/F CALCULATOR. Type A 1$3.00

R . lO lll
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s ....... ,.,..
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,-"...-
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Tufts Radio El ectronics. 209 My stic Avenue. Medford MA 02155. (617) 395·8280

NEW TRANSCEIVERS

OUR NEW M·34 EXPANDABI,.E
.MOBILE ANTENNAS -

THE RADIO AMATE UR'S HANOa OOK
19 78 E<;I ;, lon (SS.&O R• •ail)

T HE RAD IO AMATEU R'S HANOBOOK
19'8 Edi. lon Cloth Bound 1$ 13.50
R ...11i

AR R L ANTE NNA BOO K 1$5.0 0 R ota ll)
UNDERST ANDI NG AMATE UR R AOtO

1$5 .00 R.tail)
T HE R AO IO AMA TE UR ' S V. H.F .

MANUAL ($4.00 R....n
FM ANO RE PEATERS ($4 .00 R. to il)
ARRL ELECTRON ICS OATA BOOK

($4,00 Rotoil)
S INGLE Sl OE BAND ($4.00 R.toil)
ARRL HAM RADI O O PERATI NG GUIOE

1$4.00 Retoill
SPE C IALIZE D COMMUN ICAT IONS

TECHN IOU ES FOR T HE RAD IO AMA·
TEU R 1$4 .00 R••oill

A COURS E IN R ADIO fUN OAM ENTALS
1$4.00 R•••m

AMERICAN RADIO RELAY
LEACUE PUBLICATIONS

.... .......-.. QN.._ ••,
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750 CW _ $679 .95
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....... """ro '""''''' w, 'llIC\Ol
· "'" v."""" "" '51
· ""' 0< -.<""CW· cw...-_ ..-to "" OOH,
· cw _ """"""' ..... I<IllK..."

<>It<" ."., _ ""''''''
• to_lO_..... USI,UII. CW
· ...--""'.OO.HW.....
~~~

· _d',O" H'.J.'H'''''''''''''''
em"'_ ...",-,..accoo""" ••_ .....__"'''' .to,,"
-~--."".,-................CD,,.""".......
.... 75CICWI..CW,.,.,,'• • '..",

<OMI ttuo. _'. ""'"......""'"... '" ",ceo__con ""

~-~

E_ybOdy " . " ,,,""., ."<1
no",~... c.~ Y<><J ..... mo , .
0'" '0' $4 49.95 fho~ ",Ith
o ur Cygm•• '200 J< lin• • ,
.mpl,Ii ."

SWAN 1200X LINEAR AMPLIFIER.
TALK LOUD FOR A SONG.

W~ 100 w atts of driving
power you 're ontile air
wltll a SOlid 1200 watts PEP
Input and most eeccie
won·t be aDle to te ll YOU
ffom somellOdYoperating
rcnecre.

L1near1t y on til e 1200X is
exceuent. eeeeencv IS
outstaMlng. 117f250A,e,
powersupply IS llUlltln. and
featu res II ~e provision sor
elttemal Ale gl\'i! you the
fIe~IDll lty YOU need to get
tile most out of your rig ,



3 KW MODEl $229.50

Meet the
SuperTuner

SPECIFICATI ONS
_ Continuous Tunin g 1 .8 - 3 0 MH 2
- F o rward re ading relative outp ut power meter
- 3 0 0 watt p o wer t:a pabili ty
_ 8 u ilt · in e nt:a psula t ed balu n
- Mobile mount in g b rac ke t
- Ceramit: Rota ry Switch 1 2 -p o sit io n
- Ca p at:itor spa<:;ng 10 0 0 vo lts
_ T a p p ed toro id ind uc tor
_ An t e nna inputs:

a . Coa x u nbalant:ed 50239
b. Rando m wi re
t:. Balant:e d feed li ne 75- 6 6 0 O h m

_ 5 %" w. x 2 '%" h. x 6 · ' d.
- A ll m etal blac k w ri nkle finiSh c" binat
_ We igh t : 2 % p o u n d s

1 KW MODEl $129.50

LOW PASS FILTERS F O R T RA NSMITTERS
have fo ur p i set:tions for sharp t:u t o ff b elow c hann el 2 , a n d to
a ttenu a t e transmitte r hanno n ics falling in any TV c h an n el and
fm band . 52 o h m. S O·2 3 9 conne c tors buil t in.

DRAKE TV_5 200_LP
20 0 watts to 5 2 M Hl.. Id eal
fo r six meters. F o r o pe ra tion
b e l ow s i x mete r s, use
TV -33 0 0-LP o r T V-42-LP.
Model No. 1609 Pric e : $ 26.60

DRAK E T V·42 ·LP Model No. 1605
is a four sect io n filter d e sign ed with 43.2 MH z cut-o ff an d
ext rem e ly h igh attenua tion in all TV c hannels fo r t ransmitters
operating a t 30 MH z and lo wer. R a te d 100 watts in p u t. Price :
$14 .6 0

T"" Oo"T,on Su..., T".... '" n..._ yth,ng hom 160·10 mo,ot•. Whe ,""'."" h. ..

110 1",,""; lino. <:<>ax oobl•• ,.....om 0' Io"'l " '''. 'Ila s...... Too", "" II mo''''' tho an ton no
impe<lonca '0 1 0' " """""ittor. All DonT'0" ," ..... 9i.. y"" m, .,m" m po_ ,.....10.
hom 'fOOl' " ...""itt., to . on, . n'.n.....nd i.n·' th.. ...,"'. it ,oolly <:o<>n'"

$Z99.S0

Introducing Dentron's
NEW

Jr. Monitor Antenna 'J'uner

Match everything from %60 to %0
with the new %60-%0 MAT

NEW, The Mon,"'" Tnn....... de>'gnad boo

....'" 01 o..' ,mono dom..,d. H ' old

". thoy " 3 k,lowan H.n" th •
....,,,·,n nmo..' • • fron' panel .nt ...
..10<1... to< ro... bal..,ood lino and ,,,,, dom
.. i,•. 50 ... ""1I'_,od tho 160-1 Om Monlt'"
Tun",. W •• lit..,..... ,"...,"""', .. $299,50,

$79.'·
Betail

lJen7iOtL

• Contino."" '"n''''l3 ,2 · 30 me
• " l"' notwo,"
• e..-ami< 12 pooitiO" ""'4'V .wi,""
• SO-239 ' «:ap'ional to ".".m'''',
• flandom w,.. "'nor
• 3000 .olt capacitor .poc;n9
• Toppod i»d"<"'" .
• Oo,omo< ""to"nO l ood 'h,,,
• 7"' 1'1, 5"' H , 8" D,. W.ig/ll: 5 It><

$59.50

DRAKE TV-3 300·LP
1000 watts max . b elo w 3 0
M Hz. Att.muat ion b e tte r t h an
80 d B above 4 1 MHz. Helps
TV i·f tnte rrerence, as well as
T V tre n t-en d prob lems. pnce :
$26 .60 Mod e l N o . 1 6 0 8

Dra k e TV-300 -H P
Model N o . 1 6 0 3
F or 30 0 ohm t win lead
Price : $ 10 .60

hod o! """...", ''' '''''''''ll and O"" ,,,",,,k'
Evo,y ..,iou. hom kno.., ho ,""It ,ood bo'h !or"'Ofd and ,...,'" ..anogo ..m,,"anooo.ly
10' fh.,~I.cl m.tcll So """,ado ... i,1I ,"" o...T,o" 1'1·2 f}yaj ;n ,;... 1'1.,,"'.....

H... ·' "" tann. ' " no, for 80 '"''"'!III 10 mo'"" h"""l.. 500 W p.E ,p, .nd matelMn 1"'"
52 <>tom " ,"",.., '0 • ,.ndom .." . anton""

SUPERAMP
from Den/lOlL

$574.50

The 80-10 Sk~mateher

$99.50

If Ito.....p,,! you'to '",,'k'ng 01 b"y'ng d...", ', doli_., 10." 1000 '0 1200 ...." . outp""
l<> Ito••" _ 1OU'" oo1 ing _""9 oml>l,I.."

0", No s.."", Amp" p'ng 1M <OU"'''1 beco.... h...... haw ... Ii_ tho' 'ho DonT,,,...
Amp"I, , 11 doh_ '0 th. an"nn• . (outpu, po_,). wh., 0''- m.nuloe," ,... ,a', .. in",,'

po-"
T.... s.."", Amp ,,,n. a 1"11 2000 ",. ,n p,t .p, ,n",,' "" SS8, ""d 1000 w'''' DC 0" CWo flTT Y
or SSTV 160·1(I mo'..... 'ho ma.im"m logol po_.

Tho Sup.. Amp " compoc'. '0... " ,oM. , II... IOIt<! ono·p,",,, ""'no' ...""ng m..,m"m TVI
"'""d,ng.

Th. _, o! ou , oml>'h....... POWO' . uppl1 . '• • COntl""ou, duty. ",~·ronto<"od .upply ....i1,
10' <"",.., "",!o,m.""".

w. mou ~'.d ,n. '·S12a"•• ;~du ..,'. ' ""..... ho' .. 'ub... in . oooling ""ombo, 1_,,' i"9 tho
otl·olo<n........,ab'. «,<>I,ng '1. ..m.

T"" h. m, .. OonT,on pm. th.m";... on q".hl'/ o,k, '1;nd ... hgh' ' 0 ' ''1' p,ico. down. Tha..,
Ml1 ' Ila <!'Inam", OonT,,,... l i...., Amphl.., boo" ' m oil

Tufts Rad io Electron ics _ 209 Mystic Avenue _ Medford MA 02155 _ (617 ) 395-8280

D R AKE TVI FILTE R S 1lillh Pass F ilters for TV Sets
Provid e m o re than 40 dB a ttenua t io n at 5 2 M H1, a nd lower.
Protect the TV set fr o m amateu r transm itte rs 6-160 me ters .

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (617) 395-8280
TCS

Read forward
and reflected
watts at the
same time

Drake T V -75· HP
Model No. 1610
For 7 5 ohm T V t:o axial
cable; TV t ype
co n n ec tors ins talled
Prit:e : $1 3 .25
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MODEL C-6 10 Economical , dual receiver
magnetic headphone, Delivers clear re
ception. L ightweight and comfortable yet
ruggedly constructed lor d aily use . Ear
cushions seal out distracting no ise and
are removable l or c leaning. Pr ice: $9.9 5
MODEL SWl-6 10 Similar to M odel C·6 10
but w ith 2000 ohm impedan ce . Ideal lor
shortwav e rece ivers requiring high im 
pedaTEe headphones.. Price: $ 11.65

M O DEL C·1 210 Medium priced. dual re
ce i ver dyn amic headphone. Pr ec ise
sound reprod uction. Deluxe foa m·filled
earcushions are extremely comlortable
for those long sessions. Tile removable
cushions red uce ambient no ise penetra 
tion and concen t rate sig nal stre ngth .
Great lor no isy en vironments o r lor dig 
ging out weak signals. Price: $28.30

M ODEL C- 1320 Our line st commu nica
t ions headphone. Aud iometric -type dual
dynamic receivers ass ure the ultimate in
reception and performance stab ility . Ex
tremely sensitive receivers provide high
outpu t level s even from weak signals.
Luaunous loam liIled circumaural ear
cus hions are removable lor cleaning .
Price: $37 .90
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PROFESSIONAL HEADPHONES
& HEADSETS

Plug

Catalog Ilumber

M,crophone
Impedance

Headphone
Im~eda llte

M'crophOfl e
Sens'h.' l,

Below 1 .oll lm' CrOba
at 1kHl

Hpa~llOne f requMC,
Response IllSetblel

Cord

MICIDPhone
f lequenc,
Rnponse

Headphone Sens't,. 'I,
Re! ooo2 0",nlcm

'@lmWlnpvt. HHI

MODEL

MODEl CM--Il tO

MODEl c.rasc

TELEX.

MOOElCM·121 0

--

MODE L C M-1210 Rugged, , el ia b le , dual
r eceive r d ynamic h ead pho ne (similar 10
Mod<it l C 1 21 0 ). Cera m ic b o o m microp hone
w ith -5 1 dB ou tput. For u sa with any
mobilo Or base station wi t h high Z inp ut a nd
3.2 t o 20 o hm audio ou tpu t. Price : $56.90.

MO DEL CM- 1320S Doluxe si n gle receiver
d y namic h ead p h o no wi t h audiomatr ic type
he adphone e lement (Iimi la r to Model
C -1320) . Ceram ic boom microphone wi th
· 5 1 d B output. F o r u se with a ny m o bile or
base statio n requ iring h igh ,mpedanco mic
input and 3_2 to 2 0 Ohm aud io o u tpu t.
P ri c a : $ 54. 50_

DUAL MUFF HEADPHONES
The lollowing headpho nlK o Uer outsta n di n g so und Quality a nd sup erb com fort f or long te rm weari ng . A ll t h a modell have c lrc u m aura l
earcushioos to 18al out diltracti ng a mb ien t n Oise and concentra te the lign al at y our ea r. Foa m filled vin yl e ar<:ush ionl on Model l C · 12 10 a nd
C .1320 add a n ex tra margin o f comfor t_ A d justable headb an d l and sel l -a lign ing e ar<:uPI allu re p roper fi t . A ll m od ell are eQ u ip p.,;l wi t h a
f ;ve foot cord t erminating in a standa rd . 25 0 " diam e ter p hone p lug and have 3. 2 to 20 O hm impedance . Com mun ica tion ~ey w ith b lack
trim .

Tufts Radio Electroni cs _ 209 Mystic Avenue _ Medford MA 02155 - (617) 395-8280

Tufts Rad io Electronics - 209 Myst ic Avenue _ Medford MA 02155 - {6171395-8280
Te-.

MODEL CM- 1320 Oelu ..e dual reeei ......
dynamic h_dphone with audiOmetric- type
h..dphone elements {similar to Model
C · 13201 . Ceramic boom microphone wi th
-5 1 dB outPU t. F o r u se w ith any mobile or
b a . l1e tion requi,ing h igh impedance mic
inpu t and 3.2 to 20 ohm audio output .
P' ice : $68.30.

MODE L CM-6 10 Lig ht w e ig h t . dual rece iver
......gnetic headphone (Iimila, to Model
C -610l. Ceramic boom microphone with -51
dB outpul. Can be uSOJd wi th any mobile or
base ltaltion with h ig h Z mic inpul end 3_2
1020 ohm ....e.e outpul . Pric.: $42 .80.

BOOM MIC HEADSETS
For the ul timate in communications coovenioeoce end .tficienc;y lel"" t a boom mic he a d set. Long-t ime f,. vorit. of profe l1ional
communications, boom mic heacheT$ allow mor-e p enona l mobility while always keeping th e mic p roperly posi tion ed f or fal1 , prac: ise vo ice
trenlmillion. Boom microphones a re comple t ely edjustable to ellow perfect posi tioning. And, boom mic headsetsl_ ve both hends fr ee 10
P8"form o t her ta Sks .
All models ,. r<it supplied wilh " c IOl.- t a l kin g" microphones to Iimil ambient noise pick ....p and provide superior intelligib ility . Each model h.
e convenient, in! ine PUlh-to-Ulk Iwitch. which c an be wi r.:! for either pUsh- to-tal k r e lay co ntrol o r mic c ircu il i n t e rru p l f or voice operat.:!
transmi tters. The Iwi tch ...... y be ul«l .. a momenta,y push-bunon or it can be lock ed in the dow n POli lion. All mode~ h_. tough, f le Xib le ,
8 f OOl cords w hi c h are stripp.-:l and tinned. u nterminated. Communication grey with black tr im .
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VFO.a20

On i9"td u clusivtly Ie r U. with r 5-320. Rll
circuit ,.,d cOIllrol M ild!. Fully tom puible ....t h
optional digitl l d isp~y ,

VFO·52t1 (Noc S'"'-I $11 6.00
Solid Stili Remote VFO. Rlr circuit with LEO
indicltOl.

(flKENWOOD

$28.00

160· 10 Solod 5141......t .... A. C4i.....
2 . nd 6 mel ...1 (op tion.U. SSB. 0/'1 , A M.
F M T fl no.c. iv. IfIP I," ... ith T 59 9 0
aD- l 0 Mete. A ..... t.u' T ' . M m in .... So l id
Stat. C. xc.pt dri~••ndf ina ill. Semi b'. l k "n.
lid. ton., built ;n p o .... lupply
Ext••n.1 Spuk. l or 599 Ser i.... a Ohm•.
F , eq u. ncy ,••pon.., l 00-5 0 OD H.
2 Met.. Con",•• t • • 10 . A 599 0
6 M.t.. Con~.rte. f o r A· 599D
FM F ilt .. 10' R · 5 9 9 D

KENWOOD PRICE LIST
List

Model o...:..;Pl",n PriC<l
HF EOUIPMENT 820 PACESETTEA SEAlES

T5-820S T5-820 o.h,x. T r..,,,,,e, " Dig''''1 DOoplay 1.098..00
IOG ·1I in...I1..... 160·10 mo.t s. IF shiH

T5-82D Deluxe HF Tnnsc.o;_ 1 60-1 0 ....1..... AF _h 919.00
proc_or- . I F shif l. AF n_ti.. fMdH c k

OG- 1 Digital F req ...ncy Oill>l.y 1or TS820 179.00
VFO,82O OelUK. Remot. VFO f o r 820 Ser,.... IncluOe$ i'Q 149.00

0 ..... AIT c ir cu i t. freq .......Cy ...,15 0,"" on ... n_iYw"'S
digi"'l d..,ley

SP·82O O.uKe EK I...n.1 $pMk... In d ud...udio f iI1. .. 4 9 .00
for- ._4d ~."'f,hly on ,..,.;.... ; 2 .udio inPuU

CW·82O MlO H. CW F,11. for T S ·8 2 0 4 9 .00

599DS.. i..
A-5990

5-599

CC29A
CC69A
FM 5 99A

T -59 9 D

OTHEA ACCESSORIES
HS-4 KENWOOD Heedphone let (8 O hms)
MB-1A _".buck.tfo,TR 2200 A
MCSoO Oy...moc: Mocrpphone f or- .It KE NWOOD

S.fions IH,lLo ZI
P505 AC Pow. $uQply ; 12 VDC . 3.5 Am p ...

.... tcl'let TA-83OD ; bu,lt·in dig,tal cloc~
with ti ......

P$.6 AC Pow.- Supply ; 1 2 VOC. 3.5 A mps :
....tche. T R · 7500; 8 Ohm IP.~. inc luded

P 508 AC Pow. Supply ; 1 2 VOC. 8 AmpS;
.... ICI'let T A 74ooA; ....11 reg"leted; c"".nt
Iim, ling

VO X·3 VOX Unit for TS· 7ooA.nd T S 600

H F MI SCE L LAN EO US
A· 300 A ll a.nd Communic.l io ns A,""ei~.r. 1 1 0 kH z

to 3 0 M H. _ 6 b. nd • . AC/D ClBIU ....iu;
bu ill in 1I>• • k.,

A T-200 A n l .nn . Tun... In clu d u I n lenn. co " pl. ',
S WR m . t• • , POW• • m.t• • , ant.n~ . w i tch, 20 0 W

TL-922 D.lu x. 160-10 l.in ea. Amp lifi e r, 2 KW PEP
2 x 3 500Z I" b .., ,,, ggad b "ill in pow•• I"pp ly

O K-52O Digit.1 Ada p t o, K il H S- 52O)
05- 1. OCDC Con"'.' I.. 10 ' T S -B20ITS 52OS Se.i..

520 SEAlES
TS-52OS 160· 10 H F Tn"""....... Oigitol Display (o p t ion)

_do P,o c.._ . AF . U."U. IO,. supee noi... bI.nk..
DG·5 Oigit.1 Oisplay 10' T S -52OS. OOub l.... u.

f.equen~y count.,. 10 0 1 Ad4pt.ble to T 5-5 20
and 599_...

VF0-52OS A...ota VFO lor- T5-520S. Built in R IT ~i,cui t

p,o.-idn supec OP.II,ng IJ4Kibilitv
SP-520 Malch;ng Exl..~1 $pMk. l or- T5-52OS- 8 O hms.

F .4Q....ncy 'ftPQnM 100-5000 H z
CW-52O 500 Hz CW Fil... for TS-5 20

VH F/UHF EQ UI PM E NT
T S 6 00 6 M. t., A U Mo u. T•• n oc . ;",.,. SSB, CW, FAA,

AM, 10 .... n ... e"ih in AC/OC pow.. . " p p li.1
T S 100S 2 M.I• • All MOde Tre nte.~ • •. SSB, CW, FM,

AM m l b ...k ·in, CW l ieN lon •. O logit.1 ' . ado " l .
'ee ' pr.·.mp

VFO-1005 Ext 1 V FO for- TS·70os. F ' . Q" . ""y d ilpl.y.
on TS700s. SPec"1 " I,eQu.nc y cheek"l..t " , .

sp.70 8 O hms Exl.~1 Spe.~ .... M. leh.. T5-600 . n d
T 5- 700S. EKC4I"nl lr~"e<>cy ,,",on..

T R- 2 200A 2 M.t.r Porl4bl. Tr i nK ...... . F M. 1 2 channelt
(6 _ Ioed) ; NI ,CAD bol l_in.. c h.'lIItf ..... incl"d4d

T R-7400 A 2 M Svnth_z4d Tflnsc.;~... 25 WIIU . 8 00
c ha n nel , 4 M Hz, conbnUOUI tone-cod4d 1Q".lch
lophon)

TA-7500 2 M.t.r FM T,.noc...... ; d'lil lt.;>l , do"t. 0 ...

~nob c h.nnel oeIecto . ""...... 1 0 O" 'P'"
TR-8300 70 CM F M T,.nsc...... . 23 chan l. (3 SUppl'<Odl.

10 11.. b'N_nd_oon
TV·So02S 2 M T,.nw... I .... 8 ....n.;ssa .nd r:::w

_Iy hookl "p to 5201820 Ser,.
TV-506 6 M.'.. T,."",.t•• 10 .......; SS8 and CWo

...Iy hook."p 10 520/820 S.i.

OptiOllllu:tlllWll spAker for bitter rladatl ilily,
SP0521l

TV·S02 1249.00
TRANSVERTE R. Puis you on 2M thl PJY ,,",y .
144-145.7 MHz III" oplioruI 145-146 MHz.

$649.00

~'r)7
• . ' . • - --,- ?' ''6' !f')

~1·12'l .~. - ,- - ,- - ,-
C........} ,. -' ~, 0 ' r '" ~.........~
0 0; ')" r; ., -t'<""or;,g g() -= . e._ :.,. _I.

- ,-, , - '!.. _ ..":"":~

TS-520S

SSI TRANSCEIVER, Pro....n in thl nch of
thOU AndS of discrimirulillll Iums. fifld !by SitIS.
O X Ind COIlIe$t IIllions Ind mobilt irtSllll"ions.
Superb fnl)ineeri09lnd stylino.

The NEW KENWOOD T8-S20 S transceive r

TS-S20 S now has factory installed d igita l readout
• 160 thru 10 meter cove rage . 200 wat ts PEP .
Integral IF shift . No ise b lan ker . VOX & PL L
circuitry • DR S d ia l . IF o ut, RTTY, XVT R
capa bil it ies . Phone patch IN and OUT termi na ls .
RF speech processor. $1048.00.

Tufts Radio Electroni cs . 209 Mysti c Avenue. Medfo rd MA 02155. (6171395-8280
To.7

TR·2200A. PORTABLE 2M FM TRANSCEIVER

12 01 . capaci ty. Removable telescoping antenna.
External 12 VDC o r internal NI-CAD batteries.
146·148 MHz. 6 CH. supplie d. Switcheble 2W o r
400mW output. $229.00.

Tufts Radio Electronics . 209 My st ic Avenue. Medford MA 02155. (517) 395-8280

The NEW KENWOOD TS·700S 2m transceiver

TS- 7005 has these new built-ins: • Digital readout.
receiver preamp. VOX, semi-break-i n and CW
sidetone! Pl us: • Solid-state const ruction . AC or
DC capability • 4 band 1144 to 148 MHz)
coverase • 11 f ixed channels . 600 kHz repeater
offset. $679.00.



OMNIDIRECTIONAL
COVERAGE

SUPERIOR QUALITY

FUll.
COMPRESSION
CLAMPS

REINFORCED BASE

EASY ASSEMBLY

PRE-MARKED
SECTIONS

MAST OR GROUNO
MOUNTING

SOUD ALUMINUM
CAPACITORS

FIBERGLASS
TRAP FORMS

EFFICIENT
TOP RING

ENAMELED WIRE
COILS

NO TUNING
REQUIRED

o
""'"

THE ANTENNA COMPAN Y

o
IX)

3 BAND
20-15-10 METERS
MODEL ATV-3 $49.95

4 BAND
40-20-15-10 METERS
MODEL ATV·4 $89.95

5 BAND
80-40-20-15-10 METERS
MODEL ATV-5 $109.95

ALL MODELS UPS SHIPPABLE
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10-15·20 METERS

10 MnllS

HF MONOBEAMS
10 15 20 METERS

15 MnllS
3 l Lu.EIlT hEllM , J> h'p _Ii.y _m ...h 'ch ""--" boo_

..........., .,... o'boo••"'........ A ""..y do.y TV rotalO. ...,"
/1111><11 . II.

MODEL HO. A2' -1 $81>••
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IlUOfoI : ~ /8 ".I Z · 11/ . - .11',"
:..ot<GDT tL.ElOtl<T n' 10~ ee- 10~

I LllOti<T lIlAMIET £R ' /8 ~ _ J / . ,· 1 /.~ _ 3!0 ~

YURIlIN(; M DIt·s ' 3 ' _ 3" I~' - s "
""' ... AR O .... IN .... 10 ..
ntONT TO flA Ck 22... Z~ ...
SlVH jI. ,'H lQU I;NCY 1 '" , I to 1
Vll"',I<T 1.lbo. .21b••

20 MITlaI
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,....01'..-. _ .....Ic<r. loKlDELIOO. J>10-1 U IlI••

S VtCI FlCJ>TIOt<S
~~.

LON GEST ELEM EIlT
l:LUII NT lIlAMlTER
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NEW WORLD OF OX COMMUNICATIONS WITH ATB·34ENJOY A
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ILiMINT DX a AllAYS
.. El,.f" U IY SHUF..... Tt(...~

....... t'd Coo" 00_._00, 141.. =: I • __nnn_ U _
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144, 110, 430 .hz

Tufts Radio Electrooics _ 209 Mystic AYenue _ Medford MA 02155 _ (6171395-8280
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54.95
21.95
32.95
29~5

2 1.95
2 1.95
32 .95
13.95
32.95
32.95

2 1.95
32.95
24.95

A144-7
A144-11
A430-1 1

VHF/UHF BEAM S
A50-3 s 32.95
A50-5 49.95
A50-6 69.95
A50·10 99.95
AMATEUR FM ANTENNAS
A1474 S 19 .95 AFM440
A147-11 29.95 A R-2
A147-20T 54.9 5 AR-6
A147-22 84.95 A R-25
A220-7 21.95 A R-220
A220-11 27.95 AR450
A449-6 2 1.95 ARX -2
A449-11 27 .95 AR X-2K
AFM40 59 .95 AR X·220
A FM -24D 57.95 AR X450
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Cuh Cnft h.M ......Uol aMthtor lI...t b,. rnokin. Ihe
world-• ..-t POPU'" 2 tMtoer ltlt~n8 twic-e ...~.

The __ Rin.., Ran,p, io <!tn.rIopod (rom Ih~ bPit
A.R-2 iUt t hT'H hll{ .... VN in phuoo and a 0fM' ~i.hth

.".~ t<:hin• •t ub. R,n.., Ran~ ,-i""" ltlt ut....mely
"". ltlt'" of ntI"lion f.... ~I_ . iVLOl """r~ . It ill
t unlOb"" ovrr a broad frequency <an1ft' ltltd profectl)'
m.khrd to 52 ohm COlU.

ARX·2 . 137·160

ARX·2X1 , 2X1·225

A!lX"SD. OS"'S()

3.5.6.10ILlMINTS

COuuLDuLn.U'.... un- _,.. _..
_ _ ""_ c.. c.oIt __ttl
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• Ro n ". eII,poI.,
•• Ro' ~ wh'p a,"" .. J OIn . .....40t<l by "'ony

m ' ''tu ,
Work full '1\lir ti nJf into mo,.., rrp"alers and extend the
radius of your di.", t «Inl""t. with t he new RinJfO
RanJfer.
Yo" '.n up date your p",..,nt AR·2 RinlfO wilh the
.imple oddil ion or thi. rxtend~, kit. The kit inrludr.
thr ph... inr H t work ltltd nece.....ry eirmen l ntrnoiono.
Thr only modifk.tion. requi.-rd are .....y to mak~ ....
• Iib in the top """,ion of yDU'lJ1tenn..

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280

6 METER BEAMS

Tufts Radio Electronics. 209 Mystic Avenue _ Medford MA 02155 _ (6171395-8280
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Drake DSR·2 - S3200.00

Drake SPR-4 $699.00

SOlid Sta te L inear pe . meability-tuned VFO with 1
kHz dI al divisions Gear dnven dual ci rcu la. d ia ls_
HIgh mechanical . eiecmcer and temperature
stability.

Covers ham bandS wllh crystals furnlshed _
Cove~ all o f 80. 40. 20 and 15 meters. aod 28 5
290 M Hz of 10 meters

Covers 160meterswith accessory crystaL Four
500 kHz ra nges In addition to the ham bands plus
o n e f i~ed - I.equency . ange ca ll be s w i tc h ·
se lected Irom lhe Iront panet.
Price : $699.00

Drake T·4XC
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Tufts Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 _ 16171395-8280

Drake R·4C

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 • (617) 395-8280
TC-10

Solid State Linear permeab ility-tuned VFO w ith 1
kHz dial divisions, Gear dnven dual crrcurer dials,
H igh mechanical . etectncar and temperatu re sta·
bII, ly

Covers ham bands .... 'th crystals tumlshed
Cove~ all 01 80. 40. 20 and 15 metees. and 28_5
290 MHz 01 10 melers

Covers 160 mele.s wll h accessory crystal. In
add ,l ,on to the ha m bands. tu nes any ""een SOO
kHz ranges between 1 .5 and 30 M Hz. 50 to 6,0
MHz I'lQ I recommendlld. Can be used lor MARS.
wwv. c a. Ma rine and Shortwave broadcasts.
Price : $699 .00

------------- DRAKE PRICE LIST

-C - LINE AMATEUR EQUIPMENT I*>DIm.-COMMUNICATIONS RECEIVERS



LINEAR AMPLIFIER
Model L-4B

• Synthe.ized • General Coverage

• Lo w Cost . AU Solid S tale . Buill- in AC
P o wer Supply . Selectable Sideband s

• E.c e lle nl Perlormance
' ''EL'MtNARY S PECIF'CAT'ONS : • eo....,., 500 kHz ' 0
30 "'HI ' F...._, Un be ,..cl .CCu,.,." 10 bette, 'h.n
5 kH. . ...nlttiwllJ "P'C"IJ • ,",c'o.o'lS 10, 10 clB S+ N/ N
SSB ."d ben., Ih.n 2 m.e,oyons ""'0 d B S ~ NIN AM· _ "b'" sl "'" • a ~in PO_ ' pI, : "1Ia34
YAC : ~ . " I C po_ rc.laill' "", ",,~c"'"...."",.1"'.'" '0 ,nte",ar b.''''ry I>I<: ~ ..h ,ch U"'" .'9~1
D-<:..,s Inc' ",,!'Pledl • Fo, ....uced cunertl ..,.'" .... DC
_,..,on ,''' a,,'" <10 nol ItgM ul> un'.... 'eel pUlN>u" ....
__ t,ont 1>1"'" il <lel>~_
T... Pe...,.....nce. .......,~ ,fJ. .. . . . nd 10.. cos, 01 ' ...
SSR. ' m.'. " _.1 ,,,.. lIM IS • IlInd-by .m.'.u' O'
_ ' rec.,_. sl'>orI ...... ""'''i.e•. CB mO.I<IO'
re<:., , . Of _ .. ""'OOM 1.1>0'.,...., """',_

Pl ice : $ 3 50.00

POW ER SUP P LI ES
AC ,4 Po wer S upply $ 120 .00
DC·4 Po r Supply 13 5.00

L4B L in ea r A m plif ier . • . . . . . . .. $995 .00
. 2000 Watts PE P·SS B • C lass B Grou nded
Grid - t wo 3·500Z Tu bes. Broad Band
Tuned-Input • R F Ne yatiye Feedback.
T ra nsm itt ing AGC • Direct iona l Wattmeter
• Tw o Ta u t ba nd Suspensio n Meters . L·4 B
1 3-1 5 /1 6" W, 7·7/S" H, 1 4·5/16" D . Wt . :
32 Ibs . • Power Su pp ly 6 ·3/ 4" W, 7·7 /S" H,
11" D, Wt.: 43 lbs,
P OWER S UPP LIES
AC 4 Po wer Supply $120.00
DC 4 Po wer S uppl y 135 .00

TR -4CW SIDEBAND TRANSCEIVER

•
COMMUNICATIONS

RECEIVER

-.
SSR-1

Iouch-n-qo with

DRAKE 1525EM
Push Button Encoding Mike

G ENERAL : e AU _ ' 0 t"'u 110 _""S '" ......
600 . H...""'s e s- YFO .., 'h 1 . H. a",' a...,_
• _ SSB ~, an<! lo_' . CW _ lrI
. ' " _ aut.."..."c TI R s..,!Ch,ng on CW . :tO ....
_ <and"""".. . Oio,..,_",: S~ ·H . ID'.OW .
D I" O . 11.3 . 3IS S em I. W!. : 11 _ . (1.3 - 01
TRANSMIT : e YO. or I"TT on SSB 0' AM • ,_ Po _ r:
558. :lOO ... n s p .e P .: A.... 2&0 11, P E P . COt'I_
c , e"""••" b" " " h SSB _ CWo 2lIO ... ... .
AO/ .".. _ ...
RECEIYE; 1mIJ belle' I..... ¥J ~ Y .... '0 oB S IN •
I.F. _bm, a ' .H. @ I <lB. 3 1_H. @ $(I o B. • AGC
' ''' ' on 'ee-I... """,".••"Ib'" ..',.. IlF o• •n con" I. ",.1taC" an<! UO.. ,,,_ .. ,I" nco... put.....pp .
DIode Deleelo, ' 0 ' A'" .-.ce..._
Price : $799 .00

3 4 -PNB Plug-in No ise Blank. r 10 0 .0 0
FF-1 Cryst a l Contro l Un it 4 6 .9 5
MMK ·3 Mo bil. Moun t 7.0 0
R V 4C Remote V FO .•.•.•.•.. $ 150.00

Amateur Net $229.95
• SCPC · Frequency Cont rol
. 12 Channels wit h Selectable Xmtr O ffSBtS.
• All FET Front-end and C ry st(ll Filte r for

S uperb Receiver In t e rm od Reject ion .
• Expa nded Antenna Choice.
• Lo w Receive r Battery Dra in .
• T rad it iona l R . L . Drake Se rvice Backup.
• Single Crysta l Pe r C ha nnel.

2 METER FM
PORTABLE TRANSCEIVER

Model TR -33C

D,ake 1525EM . m ic rophone wi t h tone enCOder a nd
connect or fo r TR-33C. TR -22 , TR·2 2C. ML·2 $49 .95
• Microphon" lind auto·patch ,,"coder in single co nv. n i. n t ~k.ge w ith co il cord and

connecto, . F ully wi red .nd •• ady tor use.
• High accura<:y IC t one ~.rator. 00 fr equenc y adiustm.n ts .
• H igh r"' ~bilitv Digiuan!,!!) key boerd.
• Power for tone .ncode. o bUl ined fr om transce ive r through m icrophon. ce ese . NO

battery r.qu ired . Low c urrent drain .
• Low o ut p ut impedance a llows us. wi th almost all t r.n"'.i......
• Four p in microphon. pl ug : directly conn.ctl to Drake TR-33 C wi th out any m odif ica ·

tion if' transee;....... . Comp.tibl. wi th . 11 p r.viOUs Drak••" d o ther 2 mete. un its wi t h
m inor mOdif ica t io"• .

• T one le ve l adjustable .
• Hang-u p hook suppl ied .

RF
WAnMETERS

MN·aooo
2000 "" lS PEP

Price : $ 250.00

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 3 95-8280

COAX ANTENNA

~ SWITCH

(5'" '" '."""'9 + 2" ' ''' \
• (5 ' 0 1"''''''''0 + :10 ... 111

•,5' ''' .....,,,, ... , ..""\
_(5' "',,'''',''' + 10 " ' 111/

100 ......
1000 * . 111

. -.-_:.

MATCHING NETWORKS

" Control u"il .Ofk~ on 1101220
YAC. 50/60 Hz. I "d luppl,,,s
nee"n.ry DC 10 molor.

" E~c"lI"nl for "I\9'e C04I ' 'eed 10
mulllbl "d qU l dl 0' ' '' . yl 0'
mOflOba"d",.. Tt>e I,y" POIIIIO"S
.lIow • Ilngl" C04I ' feed 10 11'1,"
beams . nd hw o dipol"l. or oth",
simil., combi"atlonl.

• Conu o l c. bl. ("01 luppli"d l
sama IS 10' HAM_M,Ol.to"

e S"I" c ll In len nlS , e mole ly.
g'ound, . 11 unus"d I nt""n. s ,
GNO posItIon g,o unds I II an
lan " as ",ha n I",y,ng Illt,O"
"Rai,,·Hal" · consl, uC lion Ihie lds
moto, and . ",ilches,

• MolO" 24 VAC , 2 . mp. Lubrici '
lion good 10 - . 0· F.

• S",itCh F1 F Capabllily, Ma.lmum
lagailimil. Price : $ 120.00

" Motor
ContrOlled

-
RCS-4

W'" 1.8-54 MHz P,io;e; $79.00
WV·4 20--200 MHz Pric. : $89 .00

R..ds _..., _ ..lIected _rdire<:If, ...
. .... fVSWR """, _'_I. T_ tc ..
.«h lhre<:\tOft. s...: 5", "H. 3 \4 "W. • · 0 11• .0 ,
'.5 ' 10 a cm'

Price : $1 20.00

-

Tufts Rad io Electronics. 209 Myst ic Avenue. Medfo rd MA 02155. (617) 395-8280
Tel l

.----

G ,.,: • 'n'''lI'.' w. rt"", le, ,..cl. I",.."cl oo..e' in
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U.cled PO....., . Mole"". sa ....m ".nsmm • • o u l!>u" o eoIX
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........ """"""'IOn ..""'led b, I.....' _, "*"eh



meter and 10 meter antennas.
• Built- in VFO Icont tn uous coverage,
144 ·14 8 MHz in 1 .3 MHz segments. 1
k Hz re a d o ut ) .
• 8 pole SS8 turer plus two FM
fil te rs.
• 100 k Hz crystal calibrator .
• Voice coere tec reillY (VOX ) or
p-t-t .

• Aud io speech compression.
• Noise blanker.
• R IT , plus o r mi nus 5 kHz .
• Power out/"S" meter.
• FM centar deviation metar.
. 10W minimum output power. NO
TUNI NGI
.H i· Lo power provision .
• Bu ilt-in AC/OC power supply .
. Do ub le conversion recei ver . 16.9
MHz and 455 k Hz I·Fs.
• Receiver sonsitivity :

F M: 0 .5J.lV for 28 dB SIN .
SS8/CW: 0.25J.N for 14 dB SIN.
AM: 2J.lV for 10dB SIN.

. S iza : Inc hlls : 5H, 14 .8 8W, 1 2 0 .
MM: 12 8H , 378W, 3050.
. We igh t : 281bs. (13 KG ).

SlGNAL -MAS TER ANTENNA
Beam Ante nna . • • Model S -402 for 40 meters
For a top signal needed t o p ush through forty
meter QRM, the Mosley S iilli'l Master S-40 2
w ill d o the tr ick! This 100% rust-proof
2-element be a ut y constructed of rugged
heavy-wall aluminum is designed and engi
neered to provide the performance you nee d
for both D X h unt ing and relaxing in a QRM
free ra g-chewin g session. Beam is fed t h ro ugh
link co u pling, resulting in a n excellent match
over the entire bandwidth. $267.50

4 0 METER CONVERSION KIT MODE L TA
40K R
Work 40 met ..rs in addit io n to 1 0 , 15 &: 20
meters by using a TA-40KR conversion k it on
tit .. radiator element of the TA-33 a nd TA ·36.
(Beams with broad band capacitive matching
may not be co nverted !) Convert the TA-33Jr.
with the MPK-3 (power convers ion k it) before
adding the TA-40KR kit. $92.25

CLASS IC.36 ... 10, 15 &. 20 Meters
Mo d el CL -36
. 6 Elements
. 10 .1 db F o rward Gain (over isotropic

souree) On 1 5 & 20 m et ers, 11.1 db o n 10
m eters .

• 20 d b Fron t_to_Ba ck Rat io on all bands.
The Classic 36, like the smaller ClassiC 33.
in cor pora t e s both the Mosley World-Famous
Trap-Ma st er T raps and t he Mosley Classic
Feed-System . Des igned to operate On 10 . 1 5
&< 20 meters, t ltis multi-band beam Model
CL-36, employs the h igh standards of quality
construction found in all Mosley products.
The boom-to-rnast damping assures stability
w ith a time-tested arrangement o f mast p late ,
cast a luminu m clamping blo cks a n d stain less
steel U-bolts. The exdusive " Balanced Capaci 
tive Matching" system has a feed po in t
impedance of 52 ohms at resonance. Wind
Load - 210.1 tbs. a t 80 MPH. Power Rating
- 2 KW P.E .P. SSB. Recommended mast size
- 2" OD. Appro x. shipping weight - 71 Ibs.
via truck. $310.65

A brilliant new 2 meter transceiver
with l'H.'I')' in-demand operating

feature and comcnence
KLM MU LTI 2700 - $756.00

. S y n thes izer a nd VFO .
• All mod us : NBFM, WBFM, AM,
SSB w/USB/LSB and CW .

• Frequenc y synthesizer (P LL)
3 Knob, 600 c ha nnels, 1 0 k Hz steps.
. V XO , plus o r minus 7 kHz.

* LE D read o ut o n w nthesize r.
• Standard 600 k Hz splits plus . ..
. T w o "oddball" splits.

. OSCAR t ransce ive 2 to 10 meter operation.
• OSCAR rece iver built-in .
• Con nectors o n rear for separate 2

CLASSIC_203 ... 20 Me t en
Model CL -203
3 Elements
. 10.1 db F orw ard G ain (o ver isotropic

source)
.20 d b Front_to _Back R atio
Inc o rpora t ing the Mosley patented Classic
F ee d System. t his full size 20 meter single
ba nd b eam has 1 """ to 3/8" d ia . "swaged"
elements wide spaced o n a 2" d ia. 24' boom .
Ma x im um element length-37 ' 8W'. T he high
standards in quality construction established
by Mosley in over a q uarter-cent ury uf m anu
facturing is reflected in this m o no -band .. .
Mo del CL-203. Boom-to-mast c lampin g
assures stability with a time-t e st ed arrange
ment of mast plate, cast a lUIllinum clamping
blocks and stainl ess steel U-bolts. The exdu
sive " Ba lanced Capacitive Matching" System
has a nominal feed point impedance of 52
Ohms at 2 KW P.E .P . SSB. Recommended
mast size-2" O.D. App ro x . shipping wt : 42
Ibs. via truck . $227 .65

CL ASSIC_33 ... 10, 1 5 & 20 Mete rs
Model CL-33
. 3 Ele ments
.10.1 db F orward Gain (over isotro pi c

source ) o n all bands•
• 2 0 db Front-to-Back Ratio o n 1 5 & 2 0
meter l,l ~ db On 10 m eters.

BR IDGING T HE GAP .. . The Classic 33,
combines t he best of t wo Mosley systems.
Incurpora ting Mosley Classic Feed System fur
a "Balanced Ca pacit ive Matchi ng" system
with a feed po int im peda n ce o f 52 ohms a t
reso nance , and t be Fa mous Mosley T rap
Master Traps for "weather-proof" traps with
resonant freque ncy stability. T h is e xtra
sturdy mult i-band b ea m , Mo del CL-33, for
operatio n un 10, 15 & 20 meters features
impro ved boom t o ele ment clamping, stainless
steel ha rdwa re, balanced radiation and a
lo neer boom for even wider element spacing.
Power Rat ing - 2 KW P.E.P . SS B. Recom
mended mast size - 2" O D. Wind Load - 12 0
Ibs. at 80 MP H. Approx. shippin g weight - 4 5
lbs. $232.50

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280
TC-12

TRAP M ASTE R 3 6 •.. 10, 1 5 & 20 Meten

• Mo d e l TA -36
.6 Ele men h
• Forward Gain (over iso tropic llOurCe) _ 10.1

db on 1 5 & 20 meten. 11.1 d b on 1 0
m e ters.

F ron t -to-Back Ratio on a ll bands. 20 d b.
T his wide-spaced, six e leme nt configuration
employs 4 operating e lements o n 10 meters, 3
c peratmg elements on 15 meters, a n d 3
operating e lements On 20 meters. Automat ic
bandswitching is accomplished t hrough
Mosle y e x cl usively d esigned h igh impedance
para llel resonan t " Trap Circuit." The T A-36 is
d esigne d (or 100 0 watts AM/CW o r 2000
watts P .E .P. SSB . Traps are weather and dir t
proof, offer ing freque n c y stability under a ll
w."h.' .ond'...... $335

4
MO SLE Y AK-60 MAST PLATE ADAPTER
Mast Pla t e Adapter for adapting your Mo sle y
1""" mounted b eam to fit 2" OD mast .
Complete with anll1e and hardware. $1 1 .15

T A- 3 3JR . POWER CONV ERS iON KiT
MODEL MPK-3
Owners of t he Mosley Trap-Master TA·33Jr.
ma y o bta in h igher power without b u yin g a n
entirely new a n t enna. Th e addition of t he
MPK -3 (power conversion kit ) converts th e
T A-33Jr . into essentially a ne w antenna with
750 watts AM/CW and 2000 watts P .E .P .
SS B. $5 2. 25

• Model T A.J3
• 3 Elements
.10.1 db F o rwar d Gain (over isotro p ic

source)
• 20 d b F ront.to_Back R atio
T he Mo sley T A-33, 3-element beam pro vides
outstanding 10, 1 5 a nd 20 meter perfor_
mance . Exceptionally b ro adba n d - gives
excellen t results o ver full Ha m bandwidt h .
Incorpurating Mosle y Famous Trap-Master
traps. Power Rating - 2 KW P .E.P . SSB. The
TA-33 may also be used o n 40 meters with
T A-40KR conversio n . Co m plete with hard- l ~=~;:;;;::;,------------------=~~~~
ware. $206.50

MULTI-BAND BEAM S
TRAP MASTER 33 .•. 10, 1~ & 20 Meters
• Model TA-33Jr•
• 3 E lements
.10.1 d b F orward G ain (over isotropic

source )
.20 db Fron t-to_Back Ratio
The TA·33Jr .. . incorporates Mosley T rap
Master J unior tra ps. This is the lo w power
brother of the T A -3 3 . Power Rating - 1 KW
P. E .P . SSB. $151.85

Tufu Radio Electroni cs. 209 Mystic Avenue . Medfo rd MA 02155. (6 17) 395-8280
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Foreign Radio
Amateur Callboo k

O X listings
$14.95

United States
Ca llbook
AIiW&K
Listings
$ 14.95

•
.SAVE YOUR -RADIO!

DESIGNED FOR COMMERCIAL USE UP TO 1000 MHZ .

T he TUFTS SAVE ·YOUR -RADIO brac ket can save you a
bundle .. . and a lo t of hassle . Why worry about r ig ripoff? T he
TUFTS SYR bracket mou nts q uick ly a nd easily in your car and
makes it possible to snap your rig out of its b racke t w hen yo u p a rk
a nd put it o ut of sight.

The connector system has a special coaxial cab le con nector
whic h will p rovide you w ith a tosstess connect ion r igh t u p to 1000
MHz! No loss! In add iti oo to t he quick coax connector there are
a lso four power a nd accessory connections w hich are made
automatica lly when t he r ig is sl id into its br-ac ket . . . just what you
need for feeding power and loudspea ker con nect ions to the set.

T h is is a rugged bracket and con nector system . .. it' lI take a
beating. T here is a ho le on each s ide of the 16 gauge steel plate fo r a
padlock in case you want t o lea ve the r ig for short periods in its
b ra c ke t . T he y ' ll have to rip out the dash to get it .. . and it won' t be
the fi rst t ime fo r t ha t .

With two of these brackets you can br in g the mobi le r ig into
the ho u se a nd use it in seconds. O n tr ips you can ta ke a n AC supply
for the rig a nd use it in your hotel room . Price : $29.95

CODE PRACTICE SE T

NYE V IKING SQU EEZE K EY
Extra-long, fin ge r-fitting m olde d pad dles with
adjustable sp ring tensio n. adjustab le c o n tact
spacing. K nife-edge bearings and extra large.
gold p la ted silvu con t acts! Nickel plat e d brass
hardware and he avy , d ie cast b ase with
non-skid feet . Base and dust Cover b lack
crackle finIshed. SSK-l - $23.45.
SSK-ICP h as heavily chrome-plated base and
dust cover . List price, $29.95.

You get a sure. sm ooth. Speed-X model
310-001 tra ns m it ting key. linear circuit o scillat or a nd amplifier. with a
buil t-in 2" speaker. all m ounted o n a he a vy du t y a hlm inum b ase w ith
n o n -skid feet . Operates on standard 9V transistor t y pe bat t ery (not
included). List price, $ 18.50.
PHO N E PA T CH Model No . 250_46_1 measures 6- 1/2" wide, 2-1 f4 "
high and 2-7/8" d e ep . List p rice. $36.50. Model 2a0-46-3, d es igned for
use with transceivers having a built-in speaker. h as its o wn built-in 2" x
6 " 2 watt speaker. Measures 6 ·1/2" w ide. 2-1 /4 " higb and 2-7 /8 " deep.
List p rice. $ 44.50.

~ , U K·' 52:...a
~ SSK·'C~-Ch,."" _~ .•

U~()T H

'f"",,,.l
36110.9
36110.9
69121.0
66110,1
66120 1
66120. 1
66/20.1
66/20.'
66/20.1
tilI/ 21.0

WE><:;H T

<0" "0'
26/.13
3611.01
~ III ' 5
~Ol l 12
~Ol l 12
.~IL2J

U !l.23
4al 1. 3~

~aI1 .J.t

5OI'.~O

~' W

~.W

"W
"00
51.50
~W

~ W

>O W
1~ .5O

16.50

PR< CE

.ItRADIO ACEEilibook
There's
nothing
like it

...,,,..,1._ _A.IS
No . ,,0-3,,-003 _8 .... _ N .•

a " NDS

'....""1
.0120
40120115110
5(lI"O"5
151"0
151"0
75/"0120
751"O!2O
151"0120115/10
151"0120115110
BO!"012O/15110

"'Oo EL

.0.20 HO
000-1 0 HD
9().40 HD
7fJ-40 HD
7fJ-40 HD IS")
7fJ-2O HD
7fJ-2O HO lSPI
I fJ- IOHD
1fJ- IO HD(SI' I
8Q.IOHD

No. 114404002

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8238~O~~~;;;~__
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FULLY A IR T ESTED
T H OUSANDS ALREADY

IN USE
# 16 40~ COPl?er Weld
wi,.., annealed 10 'I handlu
likr soft COPpu wirr 
Ratrd lor bett~r than lull
leu! pow~r AMICW or
SSB·Coaxial or Balanc~d
50 to 75 oh m Indline 
VSWR und~r 1. 5 to 1 at
mo.t h~ilhto - Stainless
Stn ! hardw..... - Drop
Prool Insulatol1l - T~rrific

P~rfonnanc~ - No "oil. or
trap . to bru k down or
chanlite under weathr. "on ·
ditlon. C ompl~lrlY
A..embled read y to put up
- Guar.otr rd 1 year 
ONE DESIGN DOES IT
AL L.

...."' -320""" _".tO ....".-320.(10' _......

.... " ~ ·1I'2-OO3 _8. ... _a,..... "",,1 '.'11'2001 _ a_ _A ....

NYE V UONG SPEED·X KEYS
NYE V IKING Standard Speed-X keys feature s mo oth . adjustable
b~arings . he avy-d u t y silve r contacts, and are mounted o n a heavy
o va l die cast base with b1.olck wrinkle finish. Avai1.olble with
s tan dard, o r Navy knob. with. or without switch, and with nickel
or brass plated key arm and hardware.
Pam per YOUl'S"'1f with a Gold·Pla ted N Y E VIKIN G K EY !
Model No . 11 4 -31 C-004GP h..., a ll the smooth action features o f
NYE Speed-X keys In a special " pr esen ta t ion" model. All
hardware Is heavily ll:old plated and it is mounted on onyx-like jet
black plastic sub-base . List price Is $~O.OO.

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280
TC13

NO TR APS - NO CO ILS - NO STUBS - NO CAPACITO RS
MOR-GAIN HD DIPOLES ... • O ne half the le n gt h of con ven t io na l

half-wave dipolas . • Mul ti-band, Multi ·frequan"y. • Maximum effi
ciency - no traps, loadIng c o ils . or stubs. • Fu lly assembled a nd
pr.tuned - no measuring. no cutting . • All weather rated - 1 KW AM.
2.5 KW CW o r P EP SSB . • Proven performance - more than 1 5 .000
have been del ivered. • Permit use of t he fu l l capabilIt ies o f toOOy's
5-band xcvrs. • One feedli ne fo r operation o n all bands. • LOW85t
co st / be nef it antenna 01'1 the market todav. • Fast aSy - no feed l ine
switching. • H ighes t performance for t he Novice as well as t he
Extra-Class oc.
E XCLUSI VE 66 FO OT , 75 THRU 10 METER DIPOLE S
NOTES
• All models above are furnished with c rimp/solder lugs.
• A ll models can be fu rnished with a 50 -239 fema le c o a x ial c o n nec to r
a t additional co st. The 50-239 mates wi th the standard P L-259 male
coax ial cable c o n nec t o r. T o order this facto ry installed o p t io n. add the
le tte r 'A' after the model n u m ber. Example : 40-20 HD/A.
• 75 meter mOdels are fac tory t u ned to resonate at 3950 kHz . (SP)
models ere fa ctory tuned to reso na t e a t 3800 kHz. 80 meter models are
factory tuned to resonata at 3650 kHz . See VSWR curves for other
resonance d a ta.

NYE VIKING
CODE PRACTICE SET

~
Get t he RI GHT START!
With a NYE VIK ING Code P",CI >ce se t you get a sure . smooth. 5peed·X model
3 10.Q01 transmitting key, a linear circuit oscill ator and amplifier. with a built ~n 2"
>pea ker. all mounted on a heavy duty aluminum base with non~kid feet . Operates on
standard 9 V transistor ty pe battery (no t incl uded ). Un its can be connactad in parallel
So that tWO Or ma ra OParators can pract ice sending and reCl' iliing to each othar. list
prica. $1 8 .50.



29.50
18.5 0
16 .0 0

13.50
22 .7 5

15.50

12.9 5
59 .95

29.50

8.95
13.50
13.50
18.50

18.50

59.95
4 9.95
19.9 5
24.95
39.95

5 7 5.95

379 .9 5

379.95
3 19. 95

2 5.0 0

2 5.00

add. o . or voltag. p. ol. c tion 10 ~ou r

po wer ' up plies. 15 VOC max. 12.9 5
12 volt - pow. r . u pp ly •• gulalor c ard
wilb fold-back c urr.n l liml linll . • 10.9 5
n.w comm.rcial d u ly 30.mp 12 VDe
'.gul.t.d po w., s up ply w/case .
w /fold ·b.c k c urr . n l limilin g an d
ove ,voll ' 8e prol .clion • 249.95

I> mlr clo se spac.d d uploxc • . . . .
2 m lr , 6 00 KH z 'P.o.d dupl. ~ ...
wi re d and lu ned 10 frequ.n ey .•
220 MHz dupl.~ .., wir.d and
lun.d 10 rr . q ue nc y : .
I.ok m u un l d u plu e , .
d ou ble . hi.ld. d dup l c, hle.
with PL259 c on nee to.. ( pr .)
..m. as . bo," wl lh IYp. N
connecton (pr.) •.•.. . .

.cce..o ry fille r for . bove re oeiver
ki l. glv•• 7 0 dB .djaoenl
d u nne! rejec l ion .. . .. . . . •
10 ml r R ~ rro nl en d 10.7 MHz ou l
6 mlr R ~' fron l end 10.7 MHz o u l
2 m lf R F fronl end 10.7 MHz o u l
220 MHz RF fronl end 10.7 MHz
oul • . • • . . . . . . . . . . . • .
4 32 MHz RF fron l e nd 10.7 MHz
001 . . • . . • . • . • . . • . • . •
10.7 MHz IF m odule incl ude. 2
pole cr y. ' ai filter .
45 5 KH z IF . Iage pl u. F M M lec lor
au dio and . q ue leh. boa,d .•. •.

..me a, . bov. - w ired & I.sI.d .
" . oomin .r .. d l. , 4 3 2 MHz ..
••m. a • • bov. -wir.d & I. .. . d
300 mill iw.II , 2 m I' Ir an.miU e.
sa m. as . bov. - w ir.d & le" . d .

D PL. 50.
D PL. 144

DP L. 220

DP L. 4 32
DSC· U

DSC·N . .

a.v .p...

PS3A Kil

R ns Kil
RF 50 Kil
R F I44DKil.
R~"2 20D xu .

Ku n KlI .•

IF 10.7F Kil .

F M455 Kit . •
...52 Kil . . .

/l 13 Kil .
T! H W {1
HI. 144 WIT

RXCF . .

<:011.2 Kit
SC3 Kil

TSI WIT .
r S IW/I .

TX 220BWIT
TX4 32 B Kil .
T X432 1l W/T
T X I 50 Kil ·
T X IS O Wrr .

1t1.220W ll
111.432 W!l

CWIIl
CWlIl
atcr

cr u Kil

OTHER PRODUCTS BY VHF ENGINEERING
CO l Kil 10 ch.n ne l re e. ive .ral d eck

w ldiod . ,wilch in g. . • . . . .. . S 7.95
CU2 Kil 10 chlnne l ~ mi l d.c k w /. witch

and t,immen .
lJ H F version o f C D I d.,' k, ne.ded
lor 4 3 2 m ylti ·chan nel "peU l io n
carr ier o p• •• ,.d r.lay .
t o ch. nne l .ulo-scan a da ple,
rOt R X w il h priorily . •. • •
w. Slock m O' 1 •• pe. ' er a nd . im plex
pai n f. o m 146.0 · 14 1.0 (••oh) . 5.00
159 bit . fi .ld programmable . <'ode ide ,,·
lifi. r wilh h uill·in squ.lch lall an d
LD lim e.. . .. . .. . . .. 3'1.95
wir.d a nd 1••led. 110 1 programm.d 54 .95
wire d . nd teSl" d . p rogramm" d 5 q.'~5
2.0 00 ohm d ynami, mi k< wil h
".T.T. and co il c or d • . ...
I,,,,••q ue lch d"eodc• . . . . . .
inUa ll. d in repeale• . i"dyd in ~

into rfa« a",·e,,,,, i,,. M9.9 5
2 I" ne decude. . . 3 5.9 5
,ame a, a h"ve-wif.d & to""d . 5'1.'15
4 r ol e hel ical re , " "al ,, ' . wi.eJ & , ..,.0.1.
'''''"plluoed 10 144 Mill ha" 29 .9 5
'arne a' a ho... lu ned I" 2 211 MIi , ha n 2 'I . '15
'amc a, ah"v,' lu " ,' J to, 43 2 ~1 1 1, han 2'1.95

CW ll> Kil

Cr y,l . ls .

The Synthesizer II is a two meter frequency synthe
sizer. Frequency is adjustable in 5 kHz .,~eps from
140 .00 MHz to 149.995 MH z with its digital readout
thumb wheel swi tching. Transmit offsets are digitally
programmed on a diode matrix, and can range from
10 kHz to 10 MHz. No additional co m ponents are
necessary !
K it . .. .. •. . . $169 .95 Wired and t ested$239 .95

Also available for 220 I\'1Hz!

REPEATERS

-

SYNTHESIZE RS

TRANSCEIVERS

TRANSMITT ERS

RE CEIVERS

POWER SUPPLIES

34.9 5

44.95
64.9 5
34. 95
59 .95

25 4 .95
'29.'H
49.95

579. 9 5
7 99.9 5
7 99 .9 5
849 . 9~

64.95
11 7.9 5

74.9 5
11 9.9 5

74.95
1 17.95

84.95
129 .95

S 64.9 5
117.9 5

Complele 6 m tr ~ ' M I.a n",-' elve r ki l ,
20", ou l. 10 chan nel sc.n wi lh ca' e
(Ie.. mi ke and e'ys la h). 244.95
..me as above. h UI 2 m lr & 15w oUI2 34. 95
'an'e as .hove exc.pl for 220 MHz 234. 95
""me .s abov e • • ce p l 10 wa ll a nd
4 32 MIl ' .
t.a".n·ive . ca.. ,mly .
lI a " " ,elvel case a nd . ""e,,,,';••.

r.p.al.r-I> m.l.r •.• .. . . .. . 499.9 5
re peal . r- I> m.l.r , w ir. d & 1• •I. d 79 9.95
r.p.a l.r-2 m tr _ 15w _ compl. l.
Uo"" c 'yOlI l.) 499.9 5
,epeale. -220 MH' _ 15w _ oompl.l.
Oe.. cry".I.) . . . . . . . . . 499.95
repe. l.r-IO wall -432 MH.
(1... cry.II I.) ..
rep.a ler - t5wll l-2 m " .•.
'ep•• t. r -1 5 wall - 220 "1Hz .
r.pea ler _ IO wal l _432 "1 H z .

Iran.m ill.r . xci l•• , I wa ll. I> mtr .
...m••• abov.-w ired & ' e...d . .
If. n.m ill . r excil.r _ t wa ll - 2 mus
..m. as a bove·~wir. d & l. s I. d . .
tra n.mltt. r exci l. r - Iw.1I - 220
MHz .

28·35 MHz F M , . ce iver with 2
pole 10.7 MHz cry.t al mler • .
lime •••bove-wired &< te.led.
30-60 MHz ,cv,w/ 2 pole 10.7
MH. cryU.1 filter • .• .•. •
...me U ab ove - w ire d &< te.led
14 0-1 70 MH. revr w /2 pole
10.7 MHz cry.lal fi ll .
..me as .bove_wi ,e d & te. l ed
210-24 0 Ml h rOVr w l2 p ole
10.7 MH. c.y.la l filler .•. •.
..m. as above - wi,ed & le.l.d
432 MHz rev . w /2 pole 10.7
MHz c . y.l al fi lt. r . . . ...•.
sam. a. above~wire d & I....d

15 a mp - 12 vol l , e gulat . d pOW" .up
ply w/ca~ , w /fold·baok cu... n llimil·
mg an d ov....... olla g. p,ol.ct io n. . . 94.95
..m • •••bov.-wlfed & 1••led• • • 124 .95
2 5 amp - I 2 Yoll r. gulal. d pow • • s up -
ply w /..... , w{fol d· bac k oun . n l lo m' l-
inll . nd ovp. w ilh m. l. r • . • . • . 154. 95
. am.... . b ov. - wi,e d & I••l ed . • . 179 .9 5

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 _ (6171395-8280
Te-14

-
...::~'""..,u,"

Vh. enllljneerjnlll

2 nllr .y n th. , i ' e " t.an,mi t off",,,
r",~rammahle f.on, t OO KII / - 10M l l/ .
(M ars " n,el ' ", ith " r h o nal
adarle ,,) . . . .. . 11>'1.9 5
,arn e as a hove - w ired &. h·Slcd. 2.1'1.'15
' arn e a, SYN II Kil " ' '''' r t 220·
22 5 Mil , . . . . .. . . 11> '1. '1 5
, am ,' a , a h,,"e " i' ed & t.,lc rl 2.\9 .\15

..A25 0 1H Kil
POWER AMPLIFIERS

2 mlr power a m p - kil l w in -25w Blu e line RF If-0 wer am p. wi,ed & I. " e d.•ml.. ion _
ou l wi l h .olid . Ia l. swi lc h in ll,

I~
CWo M-SSB I"'M

c.... co n n.c lon· . .. . . . . . . . 64.95 Pow er 1'0we.
P"'40 10H Kil 2 m l , p owe r amp- l Ow in - 4 0w Mod.1 B"' N D tnp u l O UIPU I

o u l - , . I.y . wi tch ing . . ...... 6 4.9 5
PA5 0 /2S KIt. 6 m l, powe, . m p, l w in, 2 5w o UI,

~.
BLC 10n O 144 MHz >OW >oW 1 49.'~5

I. .. 0.... c on nec l ors & . wi lch in g 54. 95 BL.C 2110 144 MH. ,W >OW 16 9. 9 5PAI44 115 Kil . 2 m lf pow.r amp -Iw in -1 5w
oul - I. .. case , conn.clors . n d BL.C 10/ 150 144 MH. >OW 150W 259.95

:~I~~~nJA i 44'/ i5' k'i l bUi 2S"; : 44. 9 5
BLC 30/1 50 144 MHz >oW I SOW 23'1.95
BLD 2/60 22 0 MHz ,W >OW 164.9 5P"'1 44 /2 5 Kil . 54 .95 OL. D 10 /1>0 22 0 MH. >OW >OW 159.9 5p...n0/ 15 Kil . •imil a. 10 PA 144(1 5 ro r 220 MH. 44.9 5

1'...4 32 /1 0 xu . p ower amp - .imi.r 10 P"'1 4 4 / 15
BL. D 10 /1 20 22 0 MHz >OW 120W 25 9.95

exe.!?1 lOw .nd 43 2 MHz .• . 54.95
BU : 10 /40 420 MHz >OW <OW 119.9 5

1''''1 4 0 / 10 WfT lOw m - 14Ow oUI -2 mU amp 219.95
BlE 2/40 4 20 MHo ,W <OW 179.95

" "' 140 / 30W(T 30w in -1 4 Ow o u l - 2 m I. amp 189.9 5
BlE 30/80 4 20 MH. >oW ",W 25 9.95
BU: 10 / 80 420 MH. >OW ",W 289.95

SYN II Kit. .

SYN II WIT.
SYN 22 0 Kit

SYN 220W/1

Tll.X50 Kit

PS I 5CKit .

RI'TS o Kil . .
RPT50 .. . .
RPTl 44 xu.

I'S 25 M WfT .

RI'T2 20 Kil .

RPT4 32 Kil .

RPTI44 WIT
RPTn OW/T
RPT4 32 W IT

RX28C .•.•

R X28C WJT .
R X50C K.I .

RX 50CWrr .
RXI 44C KIt.

KX 114 C wJT
RXUoC KII .

RX U OC wJT
RX4 32 C K,l .

RX4 32 C W(T

Tk XI44Kil
TRX220 Kit
TkX432 Kil

l ' k C·1
TRC· l .

I'S t5C W(T.
I'S2SM Kil.

TX50 ... •
T X50 WIT .•
T X I4 4 B Kil .
TX I44 BW(T
T XnOB Kit .

Tufts Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 - (6171395·8280

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II



"'W
MODEL Hie·)

ELECTRONIC kEYER

$69.95

Model HK-4 $44.95
• Combl.... l ion on HK·1"

HK·3onll.... bose.

u
I

Model HK-2 $t9.95
• $/I.....s HK·' . lessbose

ler ,,--..-"" wish to
I" coo pol . to 'n",",
-..K.....

Model HK·3 $16.95
• OoI"• • lIrll lg'" k.y.
• HNvy bose. no nHd tOIlMlld! todlsk ,
• V.lvet smoot!l.dlon .

• I.mblc circul I lor sq.-I. k.., lng
• sell completl"9 d<>t$ .. lIMlws.
• Dol rnomory .
• 8a1'-ry optrll~ w llh provis ion> lor
..tor.... 'pawff

• Bulfl ,I" . ldo·lonemonl 'or.
• Speed, Vol" me, lone" w . lgh' conlrols ,
• Grld·blockor d irect k..,lng .
• Use wllh .d.n",1paddl. suc h lis HK·' ,

Model HK-1 $29.95
• Due l ........ _ .. paddl. ,
• Use ..-II" HK.J or ...y e lec:tvoni<: k.....
• HNvybosewll",..,...• lip r" bbIr '..I,
• P_I... r........ lble tor wlde orcl....

11"01" IP/lCI"9,

THE HAM-KEY
NOW 5 MODELS

•••

NEW

$29 95

$49 95

Tr,.,IIlltt.. ..tdl~.

capacitor . 208 pl,
1000 .0/1 spacing ,

-~_. I
l~~

• •

'"
fi".6....~- ~- ~.,l.m __.,- -- -... _-_.._-----_ ..._--- ... 1.'.... -...-----_ ...- .- .-__ 00 . -

------ - -~__ 00 _ _ '. " -...- .....-._-

_ ....WIlI_ ""_ ," PIIl __
'... _ ... NttI '_:;.,..
_~ __ ._ Zl. .. __

IZlt _ ... -. ..... SWlI __

_ "._ f'Nl _ "_ '_"tI*o .. A• .,., _ . _ _ ...--.-"' ..._-S>l.. • __ Zl-""'----_.._ ...... _'.. r. _ _._--
.t~ _ ..- ..

• ... _ I0Il _
0.-.. lot • .,. _ ..

--''''-14--
I'~ .... .- 11~

MFJ ·10308X RK ei.... P.....K IO'

MFJ " Ot OR P t " n, mill"
w _ ~ _ Cw
• " 0 ,uo ,"9 e_ ~ Oh m -.. • c _
oul pul . ' , . '0.. ,",mo" 'c COn,"", • Po",.,
_pi",.. ,'."...,'" p,n'",,'... Ill"'"' "",""'"
• 5" "0 ' ..,. ,,, . 3 c ')'. .." .. v'O ,n"", • 12
VOC • 2·3116 • )-11 • • • "'<00'
... . J ·OI)V, eo",,..n,on vf 0 S219S

... . J · . 2OC. IC ~...." .."." po.... S"ppl"
'omp • 2 vee s21 9S
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- runs significant ly cooler

Gary McClelJan
PO Box 2085
La Habra CA 90631

A New Ie Generation

Schottky:

they are more noise sensi tive
than regular TTL. But with
properl y d esigned logic
boards with good grounds
and properly laid out power
buses with bypasses, yo u
shouldn't have any problems.
90% of the time you can just
plug in a 74lS and have it
work perfectly, so remember
that !

Now that I have shown
you the advantages and dis
advantages of 74 l Ss, let 's get
to the heart of the matter and
look at some real life appli
cat ions. I'll also show you the
results.

Co un ters can readily
benefit from 74 LSs. I have
been involved with the design
and manufacture of several
uni ts for years, and 74LSs
have helped my designs tre
mendousl y. The first counter
was the model 302, and it
was designed in the fall of
1975, using CMOS and 3 TTL
chips. This is one of the very
first pocket-size frequency
counters, and it measured fre
quency to a litt le over 20
MHz. Battery drai n was
around 125 mA - a little stiff
from the power supply of 4
"AA"·size nicad batteries.
Recently, I switched to
74 LSs and gained plenty. The
frequency range easily went
to 30 MHz, and the power
drain fell to under 100 mA in
the worst case! None of the
other parts were changed.
Looking back on this change
now, 1 realize that the LED
display in this counter was
the biggest current drain and
not the TIL, as before. It 's a
nice improvement.

Another counter was im
proved with 74 lSs. This one
was my bench Heath 1811 03
unit, the one that goes to 180
MHz and has a low-frequency
multiplier. I replaced all
74905, about 16 of them,
with 74LS90s. Then the
74755 went, all 8 of them.
Then I replaced the 741515,
the 7400, the 74735, the
7413, and so on. In fac t,
most o f the ICs were
changed. Only the ECl stuff,
an op amp, and the 7441
nix ie dri vers stayed. It
worked fairl y well , but reo

from about 32 to 40 MHz
and do it at 1/5 the power
drai n to boot.

The reduced power drain
has great implications. l ess
drain means less strain on the
power supply, be it battery or
ac type. That means the
batteries last longer, or there
will be longer life for the
power supply voltage reg
ulator, which will run cooler.
The filter capacitors will live
longer because there will be
less ripple on them and thus
less self-heating. Are you sure
you still want to keep using
obsole te TIL?

But, to be fair, 74LSs do
ha ve some disadvantages .
There are only two that will
reall y concern you. The fi rst
one is that not all 74-series
TIL have directly compatible
74LS cousins. This problem
depends upon the circuit you
are using. Prime candidat es
are the one-shots 741 21
through 74123. There may be
a little tweaki ng of the RC
networks required to ge t the
necessary pulse width. As for
any others, the simplest way
to locate and correct a prob
lem is to substitute a standard
TIL part for the one in
question. I did this with a
counter, where a si ngle 74LS
part had to drive the reset
line of many TIL counters. It
didn't wor k. But substituting
a standard TIL part solved
the problem, so I left it in.
The other problem is that

to 50 MHz or so. Now add
Schott ky diodes, which have
dramatically reduced capac
itance and which switch
faster with less signal kept
from the gate input. As a
resul t, the circuit becomes
fa ster. Typical low-power
Schonkv runs more than
twice as fas t as standard TIL
And there is more, The cir
cuit elements on the chip can
be made larger (resis tors),
wh ich means less power is
consumed. In fact, most low
power Schottky runs at about
1/5 the power consumption
of regu lar TIL. So you see,
there is a lot to gain, both
speedwise and powerwlse,
with low- power Schottky.

Low-power Schottky can
also offe r some big advan
tages circuitwise. The fi rst
advantage is that low-power
Schott ky can be plugged in
readily in place of standard
TIL ICs. And better yet,
circuit changes are seldom
required. You can identi fy
the most popular 7400 series
by the addition of the letters
" LS" between the "74" and
the last two numbers. So a
low-power Schottky (from
here on " l S") part would
look like this: 74LSOO, which
replaces 7400, or 74LS90,
which replaces 7490. Another
advantage is the increased
speed, of course. A typical
7490 TIL decade counter IC
will work to about 20 to 25
MHz. A 74LS90 will run

,--- "

Fig. 1. Input circuit ofgate or
most other TTL ICs, fo r that
matter.

'~'--r-t.)"I-:,- ~ m:
r, /

P regress marches on, and
that holds true for IC

technology. If you like to
work with TTL logi c, there 's
a new type of IC you should
be aware of - low-power
Schottkv. This logic is fairly
new and is just starting to be
advertised wide ly, so you will
be seeing it in more con
struction projects as more
authors discover its value.

So what is low- power
Schottky? It is basicall y like
TIL ICs, but with an im
portant difference - the in
put lines of each IC are
clam pe d with Sc hott ky
di odes instead of regu lar
TTL-styl e diodes. Fi g. 1
shows a typical gate input
with diodes. The diodes are
there to suppress ringing and
overvoltages on the input
lines. However, standard
TTL-type diodes have rel
atively high shunt capac
itance, shunt ing some of the
signal away from the input
This limits the performance
of standard ICs to about 20
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placing IC211 with the old
7473 was necessary to cure a
problem with the latch ing of
the display. It then wor ked as
well as befo re, the power
consumpt ion dropped to 30
Wat ts fro m 4 5 Watts, and the
case ran a little cooler. The
t imebase stability improved
slight ly, and the power
supply was dissipating less
heat. The fi lter capacito rs are
st ill being run with in their
voltage ratings. In all, it was a
successful conversion. It cost
$29.00 in prime quali ty parts

f rom Active Electronic Sales
of Framingham MA to do the
job.

Ano t her gad ge t t hat
gained from 74 Lss was the
Radio Shack ASCII key board
I recently built for a data
terminal. It "features" 18
o ld-fashioned TIL ICs. The
current drain was 500 mA
average. The n I switched to
74LSs. I was able to change
every part but the 74154,
which wasn 't available, and
the two 74 10s - 74LS10s
gave me trouble here. The

resul t was an ASCII encoded
keyboard tha t worked well
and drew only 150 mA
average. And that includes a 9
LED display that shows what
ASCII code is sent when a
key is pressed. Total cost was
112.00_

I wou ld like to make a few
comments concerni ng these
applicat ions before closi ng.
74 LSs can be more expensive;
the 7490s run 44 cents and
t he 74 Ls90s run 85 cents to
$1.25 each, as this is written.
Ho wever, Moto rola is getting

into 74LSs something big.
and that should help to cut
prices. Another thing is that
there are a lot of quality parts
on the surplus market - too
early fo r jun k, I guess, and
that is amazi ng. I bought
some 74LSs from a west
coast parts house that is well
known for super service and
for selling not so super stuff
(less known). I received some
of the fi nest parts I have ever
received from thi s house! So
you are benefi tting now and
in the future. -

R.W. ELECTRONICS. INC.

~::: t: ... 11I11I1

3203 North Western Avenue

Chicago . Illinois 60618

312-248-2480

S1.00 Each
5/$4.00

CRYSTAL-I.344 MHz -$1.50
FERRITE SLEEVE - SI.2S/Dozen
4.1 uH Coils -6/SI.00
2N 3819 FET - 3/$1.00

DATAK CORP'S ER-2 DIRECT ETCH
DRY TRANSFER RESIST PATTERNS _
Pac kage of 8 sheets includ es transis 
to rs. ICs. edg e ca rd connectors.
pads, lines, circles, jogs, 11 16" and
1132" PC tapes. Simply transfer from
sheet to copper clad board an d etch .- -- -- -- -- -- -- - I Pkg . ER-2 - $3.9S

AUTHORIZED DISTRIBUTORS FOR:
• DATAK CORP. (Photo Etc h

Supplies)
• CONTINENTAL SPECIALTIES

(Breadboa rding Devices)
• VECTOR ELECTRONICS

(Pe rf Boa rd )
• OK MACHINE & TOOL CORP

(Wire Wrap Supplies)

CHICAGOLAND- We invite you to
visit our retail store, open daily at
10:00 A .M .

WRITE US FOR FREE FLYER. R1 8

. .. at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will love it!

$13995 S-F RADIO DESK
Deluxe ~ Ready to Assemble
Designed with angled rear shell for your
viewing ccmrort and ease 01 cperauon.

FINISHES: Walnut or Teak Stain.
Also available in Unfinished Birch, $124.95.

Add,loon.tl lnl oNnll f 'on on Req....t

cneckS. Money Orders. BankAmeroe4lrd
afld Master cnarg8 Accepted

F O B. Cu""rC'ty. (In c.hf. Add 6% 54let T8I<.) S33

S-F AMATEUR RADIO SERVICES
4384 KEYSTONE AVENUE ' CULVER CITY. CALIF 90230 - PHONE (213) 837-4810 *"

Iron Powder and Ferrite

TOROIDAL COR~
Wide selection - Large stock
Fast , one-day service
Techni ca l da ta with each order
Write for free Tech-Date-Flyer

t~ -
~~ ~ ~.;:-

AMI~~ _:- , .

12033 Otsego Street , Nort~YWOOd , Calif. 91607

In Germany: Elektronikladen, Wilhe lm - Mellie, Str . 88
4930 Detmold 18, We,t Germany . A2'

159



Lloyd M. Jones W6DOB
11719 Vierra Canyon
Salinas CA 93901

- build this simple noise generator

To Tune Your Station

yond 30 MHz, the amplitude
remaining quite constant over
the en tire bandwidth.

Oscillation starts at 1Y2 to
2 volts an d contin ues at a
nearly constant level on all
the HFs up to 20 volts . At 3
volts, the curren t drawn is
about 200 mfcroamps. At 20
volts, the curren t drawn is
about 6 milliamps. This is
ideal, whether you want to
use the bridge with two AA
cells, a 9-volt transistor radio
battery, or 13 volts from
your car battery .

Several types of NPN tran
sistors, high gain and in metal
can or plastic, were tried.
Most of them worked; how
ever, I found that 2N2222
transistors are the most easily
obtained. They are cheap,
and I recom mend them.

T h ere are three com
ponents that must be given
special notice. They are the
RFC, the number of turns on
the toroid and the manner in
which they are wound, and
the disc ceramic capacitors.
The .01 disc capacitors must
be the 1,000-volt variety.
Several dozen units have been
built and sold with no prob
lem , with these precautions
taken.

The RFC consists of 24 to
26 turns of enamel #26 to
#30 wire wound on a form
about 4 to 6 mm (3/16 to 1/4
inch) in diameter and about
17 mm long (11/16"). The
form to hold the wire may be
any reasonably good tnsu
l a tor, such as a plastic
knitting needle or a piece of
#8 house wire with the wire
removed fro m the plastic
insu lation and a wooden
match stick inserted in place
of the wire to make it rigid. A
1/2-Watt ohmi te-tvpc of re
sistor, more than 100,000
Ohms, also worked fine.

The toroid coi l is wound
on a T·50-2 (red mix) core.
The core is rated for use
between SOD kHI. and 30
MH/..

For the pri mary winding
on the core, which will
connect to the transistor
collector and to the posit ive
voltage, wind 24 turns as
follows: Hold the toroid in

were far superior to any of
the systems I tr ied with the
noise diode. Some diodes
were so noisy that little
amplificat ion was needed;
others made so little noise
that even three stages of
a m p li f ication we re not
enough, to say noth ing of the
u ndesirable added current
consu mption.

How does this new circuit
generate such a wide band of
fre quencies? Th is osc illator
may be desc ribed as a self
quenching device which is
capab le of gene rati ng square
wave pulses with nearly ideal
square wave. We kn ow that a
pu re sine wave does not
contain any harmonics. A
sine wave with some distor
tion generates some har
moni cs. A "perfect" square
wave generator will produce
its fundamental freq uency
plus a ll the h igher frequencies
to infinity. With the materials
used to produce this "per
fect " square wave, we find
that the usable bandwidth is
actually far short of infinity.
Lacking sophisticated mea
suri ng equipment, my tests
ind icate that the usable noise
frequency is fro m somewhere
aro und 500 kHz to far be-

'"

for mobile operation, where
the mobil e an te nnas have a
hi gh Q and shou ld be
o perated a t very d ose to
resonance. Us ing a bridge,
you can QSY quic kly and
readjust the top sect ion of
t h e a nt e nna fo r exact
resonance. Pl us or minus 10
kHz is about the tolerable
excursion.

During the war in 1942, I
was doing some research at
the radiati on laboratory at
MIT, Cambridge MA. We
ne ed ed a " white noise"
sou rce for jamming enemy
radar. Recen tly, recalling that
t ub e -ve rsion white no ise
genera tor, I bu ilt and tes ted a
transistor version . The results

~
"" '00" 3600'

"
won

'.' " ," T
A-" eor

Use Noise

F o r several years, t here
have been quite a few

noise bridges available. The
noise generators are all based
on the use o f nois y diodes
(usually a 1N75 3, 6 .B-volt
zener, back biased ) whic h go
through two or three stages
of transistor amplificati on
and then into the various
con figuratio ns of br idges.
They all do a credita ble job,
but they use a grea t number
of components and draw too
much current. I have tr oubl e
with every one I build, be
cause it is not possible to
build two gene rators that
would put out the same
broad band of noi se.

A noise bridge is a must

Fig. 1. Diagram layout for the noise generator. Note the
special layout wiring arrangement for the output circuit. Both
capacitor leads are the same length, and they terminate at one
solder lug on the DET coax fitting. Keep the potentiometer
leads as short as possible.

'60
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Fig. 2. PC board - actual size.
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yo ur fi ngers, in a horizo ntal
plane, and make the firs t tu rn
with the starting end of the
wire sticki ng up out of the
core about 5 em (2 inches).
Now make the first turn so
that the lo ng end of the wire
will come out of the toroid
on the right side of the start
ing wire. The next turn
will come out of the toroid
on the left side of the sta rti ng
wire. The com pleted primary
windin g will have a bundl e of
24 turns, o r 12 turns on each
side o f the starting wire . By
doi ng this, we have a coil
with minimum stray capaci
tance cou pling between
primary and secondary.

The secondary, or output
winding, will be 12 turns of
bifilar, wound and connec ted
to give a total of 24 turns.
Cut two pieces of the same
ename l wire about 40 em
(1 6 " ) lon g. Put two ends
toge ther in a Vise, an d twist
the m about 1 twist per ern
(2Y2 twists per inc h). Wind
twelve turns on the toroid,
leaving about 5 cm (2") of
wire out of the toroid on
both ends. Use a pocketknife
to carefully remove all the
enamel far enough back
toward the toroid so that you
can cu t off th e excess length
not needed for makin g the
con nections to the coax
connectors, bea ri ng in mind
that the two outside ends of
the windi ng should be exactly
the same length .

Select a wire from each
end of the winding and test
with an ohmmeter to find
two wires that do not show
continuity. Co nnect those
two wires together. Now you
should test to make sure th at
you do have conti nuity on
the remaining two wires. Th is
gives yo u the two bifil ar

wind ings in series, with a
center-tap , or 24 total t urns.
Adjust these windings on the
toro id core so that t he pri
mary and secondary windings
have equal spacing between
the two coils o n both sides.

The toro id core with its
windings should be mounted
on a small plast ic or wood
pillar about 2 mm (5/8") long
and cemen ted on the PC
board . The white silicone
ceme nt available at nearly
any store is ideal fo r this
purpose.

Refer to the PC board
layout. Follow the pattern
quite closely and all the parts
will fit nicely into place. The
values of all the components
are indicated in Fig. 1. The
diagram showi ng the Rx pot ,
the 360 pF variable capacitor,
the 180 pF fixed capaci tor,
and two coax connec tors
should be st udie d and used as
a guide fo r making it a
balanced syste m. Tha t is, the
lead lengths of the fixed 180
pF capacitor should be the
same length as the lead of the
360 pF variable where they
connect to a solder lug at the
de tector (OET) output coax
fitting. The lead to the
l 00·0 hm ohmite pot shoul d
be as short as possible . The
PC board is shown actual size,
and it ma y be used as a
t e m plate to ma ke small
pun ch marks on the copper
foi l. All of my boards were
laid out using G·C Elec
tro nics' .080" printed circuit
drafting tape available at
nearly all electronic stores.

With all the components in
place and soldered, you are
ready to test t he unit. Run an
antenna wire or coax from
you r receiver to the out put of
the noi se generator. Even

though you do not use a
piece of coax a t th is time, a
single wire from the receive r
antenna in put connected to
either one of the output wires
will permit a strong signal to
be heard if the system oscil 
lates. Apply 5 to 10 vol ts to
the noise generator with the
proper pol ari ty, and there
should be am ple noise. Check
for oscill a tion at 1Y2 volts or
2 vol t s, th en increase t he volt
age to as high as 20 volts. No
noticeable change in noise
leve l should take place if the
syste m is worki ng properly.

As shown in the diagram,
one of the outside bifilar
wires will go to the nearest
outside lug on the 1()().{)hm
pot. Also, the stator of the
variable capacitor will go to
this same poin t. The cente r
lug on the pot and the rotor
tab fr om the variable ca pacl
tor go to gro und, which
shou ld be the lead connec ted
to a so lder lug under one of
the fo ur bolts hol ding the
detector coax connector.
Next, connect the center-tap
wires from the toroid winding
to the detector coax fitting
center lead. The remaining
single wire from the toroid
winding will connect to the
Zx coax fitting center lead.
At the same connector, solder
one en d of the 180 pF silve r
mica ca pac itor to th e cen ter
conductor an d the other end
of the ca pacitor to ground at
th e same detector coax
funng. Short leads fro m the
toroid should be equal in
length to maintain a good
balance.

The potentiometer (van
able resistance) will be
labeled Rx. The variable
ca paci tor wi ll be labe led Cx ,
with a ce nter position which
will be use d for measuring

circuits with ne ithe r induct ive
nor ca paci tive reactance. T he
coax fitting that has the cen
ter tap of the toroid winding
will be labeled detector. (In
this case, it will be your
recetver.] The third wire will
go to the other coax fitting
and will be labeled lx, which
means the "unknown imped
ance," such as an an tenna
system, coil-capacitor com
binat ion, etc.

Calibra te the Rx poten
tio meter by using an ohm
meter which has reasonably
good o h mic calibration.
Calibrat ion po ints should be
made at 10, 20, 30, 40, 50,
75, and 100 Ohms. The
radius for your calibration
marks should coincide with
the dial poin te r that you use.

Now you may check the
use of the var iable ca pac itor.
First, suppose you insert a
50·0 hm non inductive resistor
wit h sho rt leads into the lx
outlet. Carefully null both
dia ls fo r the deepest null.
Remove the resistor and sol
der on two leads about 20
ern (8") lo ng. Connect these
leads to the Zx outlet. You
will now have to adjust the
variable ca pacitor to regain a
deep null, tuning out the
inductive reactance. Then
repeat the same process with
a 50 to 100 pF ca pacitor
connected in parallel with the
resistor. Note tha t the vari 
able ca pacitor must now be
adj usted to the opposite side
of center to obtain a null and
tune out the capacitive reac
tance. You may calibrate the
capacitor dial, if you wish,
but I just eyeball the dial
pointer and approximate the
value of reactance as being
somewhere between 0 (at the
center of the dial adj ustment)
and 180 pF capacit ive or

'6'



inductive.
Now you are ready to put

t he inst rument to use. Con
nect a receiver to t he detector
via a short piece of coax and
connect the antenna to t he
Rx connector. With the
instrument turned on, you
shoul d hear a husky roar
from the receive r. With the
Cx di al set at the half scale
posi t ion and t he Zx dial set at
abou t 50 Ohms, t une the
receiver until you hear a
partial null of the noise.
When you get a minimu m

noise dip , ad just the Rx and
Cx an d t he receiver tun ing for
a com plete null. The receiver
dial wi ll tell you where the
a n tenna is resonant. On
doublet antennas , the nu ll
will be fa irly sharp - ± 10
kHz. On a high-Q mobile an
tenna, the null will be very
sharp - ± 2 kHz.

For mobile anten nas with
an impedance of 30 to 75
Ohms, on which a short t rans
mission line is used, I woul d
not worry about impedance
matching. The except ion is

that the At las an d othe r solid
state t ransmitters must work
into 50 Oh ms, or they wil l
no t load up. This is an excel
len t system and requires the
operator to defi nitely des ign
the antenna system to have a
50-Ohm feedpoint imped
anc e. (Many matchi ng sys
tems not pro perl y adjusted
cause more loss than the re
wo uld be without t hem.)

Below 30 Ohms, I would
definite ly use a matching
syste m. A fixed capaci tor at
t he base of the ante nna to

gro und was neve r satisfacto ry
for me. The more usual 7 to
10 turns of # 10 or #8 wire
about 4 em (1 W') diamete r
do a good job on 75, an d a
few less tu rns do a goo d job
on 40. I wo uld like to point
out that a mobile antenna
feedpoint imp edance is de
penden t upon the location of
t he "center" loading coil. The
lon ger t he top section is (and
fewe r t he t urn s in the load ing
coil), the highe r the fee dpoint
impedance will be, within
reason. -

Authorized Dealer

1465 WELLS STATION ROAD
MEMPHIS, TENN. 38108

PH (901) 683-9125-685-8461

N.C.

WRITE fOR
SP£CIAL PRICES

YAESU HF SSB FT-1 01E
160 thru 10M$799.0 0 Retail

COMPLETE LINES
TEMPO

KOK
"YGAIN

DENTAON
CUSHCRAFT

LARSEN

;0'0,
• / . - e " -..... -- ..... (;: ~-. '-

--: :- : ~ -.@..;~ .- ;;" -_.=-- .. ~ -o ~~ , _·_'· ' _ '.0_ · ·' -: •.•

CALL BOB BROWN WA4HAA
FOR SPECIAL QUOTE

615·76"~Oa31 or 968-53"3 R2l

1315 BLUFF CITY HWY•• BRISTOL. TN . 31620

?2M.sk GtecteclticJ !lltC.
Quallry Elecrlonics Department Srole

8 39

CALL OR WRITE

FOR BEST DEAL

Set:e- 'JZOde & SpeHCee

ctecteoHiCJ

DRAKE-ICDM-KENWDOD
REGENCY--TEMPO-DENTRON

r

--_.---less batteries
a nd crystals

ECM-58 MK-II fm modulation meter
• Now used by the U.S. Government in

over 50 locations
• All new unbreakable A.B.S. cabinet
. 0-6 kHz peak reading linear scale
• Operates 2S MHz to 500 MHz
• Ct~tal controlled for easy operation
• Audio/Scope output with earphone
• Options: NlCAD power PAK $34.95

Charger $39.95
Wrire or call for camp/ere information. Stine!
check or mo ney order for $189. Shipping
prepaid in U.S. Inditlf/8 residentr add 491> slllln
tax. Crystt>11 $7.95 tHlCh.

ECM Corpora tIon
412 N. Woinbach A",,,.
Evensville IN 47711
812-476·2121 El

NEW
for '78

$189
To. FM D.~·.."," ... "" A~""",,

c... A'_

BC-206
Frequency Counter

FM -AM -SSB&CW
Operates with all transceivers

Frequency range 2.000 kHz to 199.999 MHz
Display 6 digit '1.." LED display
• In put sensitivity 100 MV@500hms
• Gate time 80 Ms
• Stability .001%
• Source Current 500 rnA
• Max power 200 Watts
• Size I ·5/6"H x 3·1/S"W x 4-3/8"0
• Fully assembled. not a kit.
• $149.50 shipped PP. CA res. add 6%

NCG
DEALERS WELCOME

COMPANIES
1275 N. Grove 51.
Anaheim CA 92806 Nl0K6

•

•

3 Kw PEP
4 Ounces
0 1 Ferr ite

• BALUN

•

KAUFMAN INDUSTRIES
603-424-2358
3 SHORT ST

REEDS FERRY NH 03054

1·1 imPi'dance match

For dipole8, beam8. inverted "V".
and quad8

water tight

Paten t No.
D219106

• Ce n te r in8ulato r with S A L U N $13.50
- Center insulator without BA LUN

$8.50
• Drai o n ~'ly a n tenna construction sheet

a nd drawlli $2.00
postpaid USA

KAUFMAN BALUN
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(80-10 HOi (Not to Scalel

WORLD'S LARGEST SPECIALISTS IN THE DESIGNING, DEVELOPING AND
MANUFACTURING OF "NO COIL, NO TRAP" ANTENNA SYSTEMS.

half size . full performance
multi-band HF communications antennas

We're Pleased to Introduce Two New Models
Specifically Designed for the Novice or Technician

80 10HD INIT) 69' o ...rall h-nsth
- (or 80/4 0 /20 / 15/ 10 1U~('r (·mt'r3~t· SRl..')U

80-40 HD (NIT) 69' ov erall ,lel~l'Ih . . . ' . __
. . . . . for 8U/.ln 1lIt" 1t r (mt"ra~( Sed. •.)

:\0 3111t"Ulia tuner required. CUlllplt"h'l~ I"ador~

a....sembled and tuned speeifieally fur the nmil't"1

n-ehuician bands. Both models can be easilv

re-t uned for higher li(·(·llst· da."~ aUul'alions ill jusI a

fr-w m inu tes.

HOW GOOD ARE THI; MO R·GAIN HD D IPOLES? HERE A RE A FEW UNSOLICITED
COMM ENTS FROM MOR·GAIN USERS :
.1 can only give gIOU'Ulg reports about it . . . WA2IRN

• There is no beller antenna at any price . . . W9QIO
.It hns given me excellen t service and res ults . . . W6CZS

no traps - no coils - no st ubs - no capacitOf'S
MO A -G A I N H O D IPO LES ••. • One h eU th. 1."lIth of conll'lOtio".1 h . va b.." d eliverad. • Per mit ..... of the full cap ebi liti • • o f todey'.

h .lf. .... 11<1 dipoles . • MUlti-ba"d, Mul t i·fr. q uenc y • • M."im u m . ffi · 5.o.nd " c vr•• • O n. f e edUn. lor op. r. tio n 0" aU bandL • Low.n
clancy _ no tre ps. loedi"g coi l•• o r nub • . • F ... lly as.-nbl.d.nd co n /be" ef it ."ten". on the mw k. t todev. • Fan QS V - n o f.edllne
p r. tu"ad _ " 0 m ••u ri n g. n o cutting . • A ll ...qthar ret.:! - 1 KW AM, . ... itch ing . • Highest p arformence l Or the NOllice as _II as the
2.5 KW C W o r PEP SSB• • Pr oll.n perfo rmance - mora the" 1 5.000 E "tre ·CI . .. Op.

exclus ive 66 foot. 75-10meter dipoles
• All model • • bova . re furn ishad ... ith cr im p/so ld e r lug• .
• A ll model . can be f ur"i.h.:! ... Ith. 50 -239 feme l. coe" i. con"ector
e t .ddition.1 cost . T he 00-239 m.te....ith the nanderd PL -2 59 m.le
c08" i111 eab le connector . T o order thi. fectory instelled option. add the
I.ner ' A' a ft. the model n ... mb.r . E"emple, 4 0- 20 HO/A.
• 75 met. model. ere fectory t unad to r e oo_ t e at 39 50 kH z . (SP)
model. e r. factory tuned to re-sone t . et 3Boo k Hz. BO met ... model. a re
factorV tU".:! to resona te et 3650 k Hz . s.. VSW A cur_ for oth.
remnence det• •
# 76 40 " Copper WI!!Id wir" annuf(l(1 SO it hlJndl. l ike so t t Coppt1r
wi,.. - Rated for Mttef than full ~I power AM/CW or
SSB·Conialor Balanced 50 to 75 ohm fe«/ line - VSWR under 1.5
to t . t most height, T Stainl.u StHI Mrdw..e - D rop Proof
Inwl.tOfJ - r .,,-i fk PilfortrlllflCfl - No coil, or t ftlp , to break do wn
or CMngtl under ~thtlrcondition, - Completely AsJembled ffIIIdy
to put up - Gual7ll7tf/fld I year - ONE DESIGN DOES IT ALL:
75-- tOHD - ONLY $12.00 A BANDI

MODEL BANDS PRI CE WEIGHT LENGTH
(Me t er ,) IOl (Kg) I Ft/Mml

40-20 HD 40/20 $4 9.50 26/.73 36/10.9
8()'4O HO 80/40 + 15 57.50 4 1/1 .15 69/ 21.0
75-40 HO 75/40 55.00 40/1. 12 66/20.1
75-40 HO (SPj 75/40 57 .50 40/ 1.12 66120.1
75-20 HO 75/40/20 66.50 44/1.23 66120.1
75-20 HD lSP) 75/40/20 66.50 44/1 .23 66/20.1
75-10 HO 75/40/20115/10 74 .50 48/1 .34 66/20 .1
75-10 HO eSP) 75140/20/15110 74. 50 4811.34 66/20 .1
lJQ.10 HO 80/ 40120115110 76 .50 50/ 1.40 69 /21.0

Please w ri te for full y descriptive 6-page brochure.
Contact your favor ite dealer or order direct from Mar-Gain.

2200 T South 4th Street
Leavenworth , Kansas 66048

19131682·3142
Monda y-Fr iday : 9AM-5PM CST

Ba nk Amertcard, Visa,
Mastercharge are availa ble.

WHY
mOR·Gdln?

NOVICE LICENSE OPERATIO N. The MO R·G AIN HD Dipole is the id....1 .., te""", lor the new or Noviee Opl!rator. AJ; the
Novice progresses 10 hi~f!f license classes. he ea" easi lv ",· tune the HD Dipole to th e new 1rl!QlJf!flcies of h is higher
freQuer1CV privileges. The HD Dipole ;s thus a one· time inwstment. HD Dipoles are available for all Novice Ir l!Q lJI!ncies.
LEAST COST. Dollar fo r dollar. the HD dIpoles are Ihe highest perfo rmance. least cost m ...lti·band antennas on the market
today . For Exampl" t he 5·band 75·10 HD dipole costs less than S15.OO per band - an un beetabre low cost.
LIMIT ED R EA L ESTATE. Where real estate lor antenna installat ion is limi led. the HD dipole is Ihe idea! solution.
Operatio n on 80175/40 meters is now possible since t he HD dipole is only hall the lengt h o f a conventional half,walle
d ipole. For all-arnund operation, the HO dipole will oUl perform anv trap load ed hori, on tal or lIert ical dipole.

Abovo Mo do l, furni.hed w ;,1> IlI g le ,m,na" on, . Cop-fem.'e SO·239 co nn.c lo' a..am blv - $3.75 addi ti o nal. 1""lude $2.50 fo' Ship p ing
& In ,",o""o ... it l> you , o,d. ' .
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An dr'w Ring
261 Middle Road
Yarmou th ME 04096

How To Thwart

Ma's Dial System

Toucbtonetv-to-diel converter

' 64

PhotO$ by Ronald Turner T he re are still many
tow ns and cities that do

not have touchtoneTM tele
phone facili t ies, and it looks
as though th is will be the case
for qu ite some time to come.
But you who live in these
areas now can enjoy the ease
and convenience of making
call s by pushing buttons. You
can also have the fun of
buildi ng your push-button
phone converter.

The circui t described here
uses two Motorola ICs and

one common gate IC. Twelve
push-button switches are con
nected to an MCl441 9,
wh ich accepts a 2 of 7
grounded input and gives a
binary coded output corre
s po n ding to the button
pushed . The second IC, an
MC 14408 or MC 14409,
accepts the BCD input and
outputs two signals. The OPL
output gives a burst of pulses
equal to the number desired.
The ORO output goes high at
the beginning of the pulse
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pad . The one I like best is
made by Automatic Electric
and can be purch ased fro m
Meshna in Lynn MA for
about $7. The butto n action
is very nice, and it can be
rearran ged easil y.

Th e purpo se of the
C04OO1 is to activate the
CRQ inpu t when * is de
pressed an d the redial fea ture
when # is de pressed. This
leaves one NOR gate for
futu re use, if desired.

Ma Bell.
lnctdentallv , beware of the

pus h-b u t ton c onn ect ion
shown on the MC14409
sheet. It 's wrong. Use the one
on the MC14419 shee t or the
one described here. If you
prefer a push-button pad with
the buttons laid ou t in the
s t an dar d a d ding' machine
format, as I do, most pads
can be d isassembled and the
button s rearranged. One
exception is the Chomerics

Fig. 1.
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for the person who may not
want to modify h is phone to
that extent or perhaps not
want to use a phone at all.
How about rep lacing the push
buttons with a handful of
relays and connect ing the
output directly to the phone
li nes fo r use in a repeater
st a tion without ton e factll
ties? In any case, Ma Bell
would p robabl y li ke to have
someth ing to say about it,
but that's between you and

...
,r@!

burst and goes lo w after the
last pu lse in that digit if the
14409 is used. In the 14408,
ORO will go h igh at the same
t ime but will remain high
until the last pu lse of the last
digit of the number called .
Two o the r inputs used in th is
circuit are CRQ and RED.
When CRQ is taken low
(v ss), internal counters are
reset, and the IC is made
ready fo r th e next cal l.

A very nice featu re of this
chip is the memory. Each
number call ed - up to 16
digits long - is entered into
memory and remains ther e
un til power is removed or
another call is made. T his
number can be recalled
si mply by rese tti ng with CRQ
and then ta king RED lo w. Of
course, o nly the last num ber
called will be in memory, but
maybe some computer nut
read ing th is will f ind a way to
connect some RAM or ROM
to the BC D input and store
man y numbe rs. If someo ne
docs, 1 hope he will drop me
a line and tell me ho w.

The data sheet tha t comes
wi th the MC14409 has a very
complete sche matic of a
m odifi ed Western Electric
K·500 telephone, so I will not
describe that here. The push
button telephone converter is

EB 0 0 0 0 EB
" L ' PULSE " L2 f&" P"OfOE
"fLU ...~n " f LU 0

0
0

0 0 0

o'~0 0 0 0 0

EB@'" " Oo~ ( ( 3
) oJ G °D; EBc

"
e " 8 880 0

• 0 0 " 0 """0 " 8 e- 0 o~

"0
0

0, 0 eoD.. ( " ) 0..0
0 c c

0
~

0 "'00 0
" "'"0 "

0 "
o "o 0

EB EB

,
,

•
r

s

FOIL SIDE COMPONEN T" SIDE

Fig. 2. PC board - foil side. Fig. 3. PC board - component side.
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Outputs from pins 11 and
12 are amplified by Ql and
Q4 and drive th e two relays.
Connection to an y telephone
is ex tremely si mple. Dis
connect one lead from the
dial pulser inside the tele
phone, and connect th e NC
contacts of RLl in series with
th is lead and the network.
This is enough to make the
system work. However, the
clicks in the earphone wil l be
quite lo ud. If this is objec
tionable, run 2 more wires,
and connect the NO contacts

of RL2 across the earphone.
This will mute the earphone
wh ile the pulsing is going on.

Addition of this converter
will not change the operation
of your ori ginal rotary dial.
Either the old dial o r th e new
push-buttons may be used to
ring up a number.

The use of CMOS ch ips
ma kes an on/off switch un
necessary . Use good batter ies,
and you should find the ir life
quite long. AA alkal ine cells
will do fine .

Happy button-pushing. •

Al
R2,R3
C1 . C2
C3.C4
C5
01 ,03
or . Q4
Q2.Q3
U1

U'
U3
Ll
KPI

.,
RU . RL2

P.rts List

100 O hm, % Watt
1OOk Ohm, % Watt
.04
.022
l00mf.12 volt
lN4004
2N3906
2N2222
CD4OO1 Tri·Tek. Glendale AZ
MCl4419 'rn-ree. Glendale AZ
MCl4409 Tri-Tek, Glendale AZ
4 .7 mHoCramer Electric, Nl'!Wton MA
12 OPST push-buttons or 12 SPST push-buttons with
d iodes. as shown
fou r 1%-vOl t cells in series
6 -volt coil, SPOT co ntac ts, Tri-Tek

UHF Converter Model
C-432A (408)

55995

Low Noise. High Gain Pre-Amp
For 29 MHz.

Modol
201-29

52995

.....l.~.. ....._ of .._ II... , ..I CJ ')146&-1710 Of "" ro-"Of_ _....r-_,..... ' 1.00 ......... .... ' o r

• 3S to .O d8 _ lI4'!n.1 29 MHI ....tll. nolle tlg ...... of on ly 2 Od8 _.__

_II of I MHz
. Mookn , ,..;epllon of OSCAR po..ib!e ......... "";tll 10.. e..... ,,..;.. ' ....... 01 old

,,..;C"i 111 poor .......I I~"J.at 29 MHz
. t Rf gn ....ns _1·S.at .. MO!iIUS
. _ ...l g. ln cont,ol_ p'0vl...... too AGe
. Requi, n 12 vol.. DC .. 10 ...A,

. Convc<t• • 31 or .3S ~I 10 19 MH.I (k ..... to _ Ity the Inpul trequency

1'0" ... ne)
. 1 1_ RF ...g.......ng 1o" _II.. ~ff.tS ..Ilml.... n the _ for • _ ....
l.I1F p'.....-np
. Sopcot I. 1 RCA d...I-g.... MO!iIU mi. ... gl....... good ~on~....Ion g.ln _
mlnlm_ cro•• _I.llon
. H!gll t.~.-.cy q...nl ~tyII.1 OIC III• •oo _ mulllpI.. , ''''!In uw 1 1 QU
" ... . 1..0 too tn.a.;mum eff l~ I""'1

. Con on g. ln I. mor.. Itwon 20 d8 Ctyplully 2S c18l lhe'e tor.. . . ...lngl'Ou . 1
mlcrovoll len. lll vily -.. uH'd ..111I.n .v..,.!!.. ~ommunI Ullon. '« ..I ......
• lUll ( onn«l . limp,," t u,n.tII.. . nt ........ l..... Nov. ·7 7 o t 73 Moog••;....) .and . 11
~o lt. DC po_r lOu'ee (onl y 30 mA ' ..qulred l.nd you·,.. , ...dy to .«"I~..

SU OLJ' OtHl' r'ODUCU IN tM! fULL rAGl ADOf tHl DlCEMlll 1971 InUl Oi
Will( fO. CAtALOG !>tint.

VANGUARD LABS
18&.23 J.m.iCII Ave.

Hollis, NY 11423 VI
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Lim ited qu.ntities . Fint
come. fint served.

3D-DAY GUARANTEE. 9D-DAY FULL CREDIT TRADE-IN. FREE SHIPPING VIA UPS ONLY
{if weigh t or size exceeds UPS msx., we will ship freight collect}

Drlke

u
",~
'".~

...
'",~
~.,
"~,

. ~,.
"~•..

650
250

'"

195

650
60

150
195
495

'"75
"65

. 49.50

Tlmpo
T_ _ Xcv.
...C One lvppoIy
FMH1MH.T .
Cl ,12O T, ncu' 120MC
FMHJM ...l'TtlUe

TIn TIC
PM_' Trn$U'
,",,-ul Xcv.
KII· .. K..,....
IIX 10 RIK• •y....
5_:1011_" ....
T.I!on II

Tlllo
FT_.lO l XCV,
FIl OX dlSO IlIK
FT 2 "'u 'o 2M FM
F T_l01I1 Xcv.
Fl ·11 l1)B l inIN'
FV -'OI VFO
lOll" XCv, 0.......

~

~

m
m
~

••
'"~
~

.~
,~

,~

m,...
"

Test Equipment Bargains
Boonton " 0" Meter . $295
TekUonil( 5140 249
Tekt.ori,l{ 545A . . . . . . . . . • . 950
5 3/S4A Plug-in wide band preamp 75
Hickok 695 Gene,ator _ . . . . . . . 69
8endilt BC22 1 F.eq Meter • . . . • 39
Polarad Spect.um Analyzers AB4T. 1695
He.....lett P.ek" d 400c . . . . . . . . 75
Precision E·4oo Si~1 Generator- . . 125
Elect.o Im~Ise Spectrum Analyzer . 395
Dvn.!Sc:ie~ Model 330 Digital

MultlfTwle' ..... _ .. • . . • . .
He-wletl P.ekard 4905A Ull•• Sonic

Detector . •... . . ..•.
Hew1en P;tekard 120A Scope ..•.•
TS-3231UR Frequency Mete, . . . . • .
Hewlett P;teka.d 49108 Open Fault

Locator •• •• •••
Bi.d Mod 43 .
General Rad io 650A ..
Measurements Mod 80 .
Nems Cla. k 1400 .
Ballant ine 300H .
PACO Scope Mod-S-50
Singer FM·1OC .
Simpson 260 V.O.M .

SIIC -''' '' '
mMTrnlCY'
I IIC_l"
IIl C -II lT

Swin
I'OO-CX ltcy.
Jto c...-'
119C_'
~xcv.

~CX Xcv.
111 XC ...C Iy-pply
' ~lt OC_I.

MK II LI .
KK VI._ ...
~C_XCy.

FM 2X2M ltCY'
FM -l1lO"'JM
350 T..nK.ly....
350C ltcy'
60011 Rtetly..
600T ' ..nl"'III'"
~ lO V FO

Stendlrd

T·Jtt T.""", III« s_
II ·JttAtetl..... m
T$ ·I20 T.tn< ."
Oll_ 111I
OIl ·_AlKtiy.... 1311
TV 50J T..nsy......... 119

I B·J.l T..nSC.ly.... 120'
5 11· 33 T..nIUly.... '"
SII· l " 2M F M 17S
I IIZ·LP Lln lN ' 119

Johnson
I ·KW _ I_IS.....A: I1 fS
e-""L_' lJt11_.T,_."" 15
Il_ It T,_11fe< lJt
V.I_ II T._ml"" 119
1...._ JOOO lt m," ...

Ionwood

saE

9J1QOT.-...a.'" " ..
_ l ·... G. ;a OI_ fS

Iitionil
" C·11'01I..,_ " "
H( ·JQOR..,,.;..... 119
H( X·IT.-..:,.;..... 119
HCX ·WK I I T.-..:V< Jtt
HC·303I1 IK....... '"
...C-~ ...C~y ..
NC lt ·~T.-..:..y.. '"
NCX ·JT. -..:...... '6t
NC_l'Oll lKti..... , ..
..C_IOS RlKtiy.... 6t

Knilht
T to T.....ml"... I 3t
, _ll1)ll lK.ly.. n
Til 101 T..ncu. 2M 19

RellnCJ
HII JII1M FM 11..
HA·noFMnoMC '15
"'1I ·J1M"'mpl ili.. "
HII ·1'l2MFM m
HR ·6_'.... FM 11'1

Millon

Midlend

HT -31T._In.... 1M
HT ..... T._Itt.... ..
I lt ·" lI_y"," "
I lt ·l1r IlK _ If'
$ 11 150 Xevt 1M
I II ,., Xevt " ,
I X ,.. IlK....... 111
HT ..... T'_ '1fe< 1M
I X ,'" II«,.;.... ' '''
I X In lltetl.... 2'"
I -M UHF li te,.;..... '2'!I

IC·21 2M FM Xcv. S29t
IC·J:lOQemo ,.,
IC_J2'" 2M FM Xcv , 11.5
1e-:10"' ~32 MCFM 2"

Hlmmarlond

ICOM

HO_ll 0 '" VH F IIKtiy.... . ' ..
HQ_11OC Iltcely.. 119
HO_ll OAC llte.!y.... I..
HQ _l0t5X IIK . ly.. 16t
HQ·l1OC 1I1K. ly... U'
HQ ·' IO li K elY" 319
HQ ·1UIIK .lu.. 11'
IP -6OOII te.ly.. 119
HX _50 T•• nlml".. '"

Huthkit
III _JOO 1I1K.ly" $1"
11_301IlK.ly" 219
HII _IO·IIlK.IY" "
51 ,303 IIIK.'Y"'" 2..
l i no l lne,, "'mp ...
1 1I·101T.!ycv. 319
OX _tol T..nsml n " ..
H..... ·32 T._ilfe< 15
HW 100 T.tno.ctl..... J'"
II ·IlI) T..ftSC,.;y.... :wt
11,'" T. _ m ln" J'"
$11-101 T.-..:..y.... ""
11_ 0 ;0 '''1F.... ,

D<II)I'Y I..
HW :IOT_ Jt......, $i... 19
H ·It_._ 6t
V"F_l~ 19
HW ·IJT. """,iII..- 15
Hp ·13"'C lvppoIy '"
Hp ·13I1 "'C SUpply St
HW JOJ 1M FM x cvr 1St
51 ·tlO SlI'tCtrum Antl y.'JO
I I · \OJ lt CY' ,.,
IlItlOSC_ 9S
H...·...... L inM. .~

1II-.tJoI Ccnsole In
I I_eo. Ipk. Jt_50
11·.... \lF O 119_50
1 1_13O L InN. )It

SII ,' ''' T..nK.;y.,. '2'!I

n.
•,.
".
,~

.~

Globl/GaIIlJ
•••,.,.
m
m
m
"•

G TXJ2M F M 'IU
GTX-JOlI 1M FM 1",

VH F .+1 T._
Q>;ef T._ml_
G.lla. yIIl Xcv.
Gaola.y V x cvr
Gaola.y V _ II
G T _550 Xcvr
G T·5Ol)A Xc V<
...C_Supply
FM_1101MFM

Hlllicrlftlrs

DJcomm
lo-0 J M "'mpl $1 25
1'1-0 ...IN 110 Ou' 1:10
47O_2H50M C 120
p . I ~ 1t ""'mp l upp!y ' I

...F ,t1T" nl mlll.... • ot5
PMII -.II . ce!y.... 19

Gln..1

s.i.. IlK.ly.... . "
IX ·101I1K. ly.. U'
HT .32T..nlml",", 119
HT-32I1T .....mlll.. J"
IX.99 I1 K "u.. 19
5X.llII1KtlY" :wJ

Eico
120T"...""II.. I Of
InVFO )9
130Modultl",. "

Gonllt
( II 1M
C II """
C IV1M
GC ,I05 1M
G· JI Xcv,
G ·50 XCV,

TII _221_... I'"
T ...X T._ itl.... Ut
TII -n 1 _ '" FM J25
"'C~"'C Suc>I>l., fS
TIl_4_C T. """'.... ...
CC_1C_
CPII~y

SC·JCanv
I C ... Cony
SC-I C.htlr. tor
T _ ••II ........._

com pI<, 0'''" .200

Elmlc

• •••
"•

Amico
" 'I _SO
CH50
CH·I*I
"U
621 VF O

Clntrll
Ellctronics

100\1 T• • nlml".... 315
MM ·2 I COiM "
20·... SS I ...d'ot",. 19

IIW Wltl..
Nu".,.tor1 -+t Cony_ 1 15.,00 I II x".. n.... J9I
va I I I ....,.1>..... "
co·o.. K.,..... fS

Cllce
n-.... FM ,,:It
...... """ XCYI' 115
"" """ Xcv. Jt
In C_ IIICUIi 111
....... p , ...."'P n
...11e._ ",
HT _l" \25
J V... t5"
FM·11·IXevt m

Amid

1A II lKtiyot $1'"
JII R IK'!y", ' "
2...Q IPKROM ULT 1t
R ~ IlK.ly.... Jt9
1l~·IIlIK.!y.... :wJ
1l ~ · C IIK "Y'" :wt
MI-~ $puk., 19
2NT T••nsm lll.... 121
2NT T••nlill.. "
TII-t "I

Collins
15 ..... 11 ..,,.;.... 0fS
1SSJI IIK";_ tfS
rSSI IlK"Yot :wJ
K.....M J Xcvr JtS
ml Xm l"... :wJ
PMJ"'C lvpply fS
IItF1"'C~y ' "
311M Con_ oIlS
:ltl 01 Mo" ... 1t

KENWOOD TR-2200A
Regu lar $229. save $30 ; buy a Kenwood
TR2200A for $229 (no trades) and take a
$30 credit for another purchase.

TR4CW - $799.00

I0.
-VAESU

FTl 01 E - 799.00
FTl01 EE - 759.00
FTl01E )C - 699.0 0

KENWOOD
T5820 s 919.00
T58 05 $1 098.00



- tune out the wife and kids

Very efficient small, one-incn-thtch (2.54 em) mobile speaker above driver's door window. This
one is mounted in a Cadillac.

The Double Whammy

Mobile Clarifier

Mounting

Here are two suggested
ways to mou nt yo ur speaker.
If your car has a plastic-type
ceiling, try usin g a little d ab
of co ntact cement on the
bac k of the spea ker near eac h
of the four corners. It won 't
hu rt the ceili ng material, and
it can be easily removed
sho uld yo u decide to rel ocate
the speaker.

Another metho d is to use
double-sided foam tape. I
found tha t this won't stick
(fo r over 10 minutes) on plas-

fro m Radio Shack. The enclo
sure is an aluminum chassis
measuring 4Y1 x 2Y1 x 1 in.
(11.43 x 6.35 x 254 ern],
The exact size isn' t very cri ti
cal. The idea is to keep it
small and thin.

T he two speakers had to
have one side of their rims
filed flat so that they cou ld
fi t inside the specified erclo
sure. T he spea kers were wired
in paralle l and contac t ce
mented at thei r rims inside
the chassis enclosure. Th e
speaker ou tput ports co nsist
of two 1Y:z-i nch (3.68 c m)
holes punched into th e enclo
sure box , to get maximum
sound output I felt t ha t this
was much qu icker and nea ter
than t rying to drill a bunc h of
cute littl e off-cente r holes
and ending up with a junky
appearance.

Do n' t worrv about the
4-0 hm speaker impedance.
You will find that a solid
state amplifier with an 8-Ohm
output will work often the
same or louder into a 4-Ohm
system. Many solid state
mo bile rigs have 4-0hm aud io
o utput , anyway.

The backplate is simply a
sheet of al umi num cut to
cover the rear opening. Do
not leave thi s off. Ot herwise,
it may have the typical t inny
sound many metal-boxed so
ca l le d "co mm u nicatio ns
spea kers" seem to have. In
stead of attaching the bac k
plate with screws, I strongly
suggest contact ceme nt. This
will insure agai nst resonance
buzzing, and the speaker can
still be easily removed with a
littl e prying.

ing like an age mixing cham
ber to you r ears!

There are many solu tions
to this problem. I chose to
devise a civilized course of
action by greatly reducing the
distance between the mobile
rig's acoustical output and
my ears. This installation had
to be small, neat. and cheap.
A speaker mounted on the
ceili ng seemed like the way to
~ I. Si nce I couldn't find a
small, t hin commercia l spea k
er, I bu ilt o ne.

Most of th e parts came

though it may be aimed up
toward your head.

This listening problem is
caused by the fact that the
above-mentioned speaker
systems in your car are about
the same distance from your
ears as the voices from the
other occupants. Turning up
the rig's volume only causes
the other passengers (CT

pcciallv adults) to subcon
sciously raise their voices to
compensate for the rig's loud
ness. The passengers and pas
senger co mpartment are ac t-

John SJwbick K8JS
J040 Meadowbrook
WaTren OH 44484

I t isn't easy to listen to a
mobile rig with a car full

of two or more children or
nonham adults, especially
when the mobile rig's tinny,
raspy built-in speaker directs
the audio under the dash or
into the deep-p ile carpeting.
A separate spea ker under the
dash or in a co nsole/floor
mount is no good either, even
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total drivi ng awareness and
coul d be creating a poten
tially dangerous situation.
Apparently ma ny states think
so, too, such as New York,
beca use they prohibit wearing
headphones while operating a
motor vehicle.

After using this inexpen
sive little speaker positioned
near my head in the car, I
have come to the conclusion
that it is definitely superior
to what I and others have
been usi ng in the past while
driving and QSOing in a fully
occupied family auto.

Inquirics accompanied by
an SAS E will be gladly an
swered. -

~~=t===" .'",,""'~ PHO~E JOCK

t he Koyokuto FM·l44, the
volume control is just cracked
open a little.

Also, it seems that the
passengers aren' t bothered by
it and tend to talk lower.
Meanwhi le, to you, it is giving
plenty of QRM-free volume. I
believe this type of speaker
system is very usable for
hams who are fam il y men or
schools bus drivers !

When I describe my mo
bile spea ker system and its
intended purpose, many have
asked me, "Why not use
headphones instead?" Well, I
tried t hem, and they are no
good while driving. T hey tend
to isolate the driver from his

Fig. 1. Rear view drawing of two 2~inch miniature speakers
wired in parallel. See text for proper phasing. The enclosure
has two' »inch-diameter holes, one for each speaker. Mount
the speakers as close to each other as possible,

rem ember is that both speak
er cones must move in the
same direction at the same
t i me. T his is easily ac
campi ished by wiring up the
speakers and attaching and
detaching a fresh 1%-volt bat
t ery across t he speaker leads
to observe the directional
movem en t of both cones. If
both speaker cones are mov
ing in and out in the same
direct io n when the battery is
connec ted and disco nnected,
t hen all is wel l. If not, then
simply reverse the leads to
only o ne of the speakers, and
try again.

The reason for havi ng two
speakers is a matter of getti ng
increased efficiency plus a
better response in suc h a
small enclosure.

Results

This spea ker turned out to
have suprisingly good voice
quality, and it is very effi
cient! Fo r example, it cer taln
Iy improves the low audio
output from an lcom 230.
With other rigs that have sev
eral Watts o f audio, such as

tic-type ceili ngs, but it will
adhere to the inside door
edge molding (if you r car has
one). In this case, par t of the
speaker is on the molding and
part o n the ce il ing mate ri al 
sort of at a 4 5 degree angle,
aimed right at you r ear. This
is the method I ended up
with. Incidentally, adhesive
foa m ta pe won't hurt t he
mounti ng su rfaces, is easily
removed, an d is found in
mos t discount variety stores.
The photo shows the foam
tape method.

My audio cable is thin
speaker wire with m iniature
pho ne plugs at both ends 
one for the rig and one for
the spea ker. Th is cable is
routed under the dash, along
the "crack" between the dash
and body, and u p the side
betwee n the windshield and
corner post It is entirely hid
den, except for a cou ple
inches at t he speaker. With
the visor up, even that is
hidden (see photo).

Speaker Phasing

A very important point to

The N ew M o d el CT A-2A Seri es Counter. are d9llgned and built to tha hlgh.1t standards
t o fulfill t h e needs of commercia. commu nicatIons. engineering labS and S8r lOUI ex part
m entors. W ith an 8ccu racy o f + .00005% (oven option) the CTR·2A can handle the most
cri tical measur ements and is about half the cost of other commercial counters.

If you need a reliable counter at an affordeble price, the CTA -2A is the answer.

r~~~~CTS.INC.
80x 7307
Waco, Texas 767 10
817/776-4444

- -

•
I

OUR NEW BANDPASS
REJECT DUPLEXERS WITH

I
I
I

OUR EXCLUSIVE I
BpBr CIRCUIT* I
... provides superior perior- I
mance. especially at close I
frequency spacing. I
Models available for all Ham I
bands . Special price for
Amateur Repeater Clubs I
CALL OR WRITE FOR DETAILS :

WACO...

~

I
I
I
I
I
I
I
I
I
I

PROBE S
HiZ

S15.00

•
Lo w Pass
515.00

10 mv@
150 MHz

•

,

-•
-"""" "'-,. ,

• Period Measurement (Optional)
eInput Diode Protected
- 12V·DC Operation (Optional)
• Oven Controlled Crystal (Optional)

±..5 ppm
• Selectable Gate T imes -. 1 & 1 sec.

$249.95
349 95
399 95
549_95

......... '.......
f .• . '
1 ""' 1 ""-, I .....

C, """ "

• 500 MHz
& 1 GHz

'W ri kM " .£m:i" sr $ i % R htt

-
5 0 0 3 7 8 '1 8

f RlOt/ENC, COUNTf~

MODEL
CTR·2A

1 us to
1 sec,

• Built-in Pre-Amp 10 mv @ 150 MHz
. 8 Digit .3" LEO Display
_ High Stability TCXO Time Base
• Buif t-in VHF· UHF Prescaler
• Automa tic Dp Placement
• TCXO Std . ± 2 ppm

500 M Hz Kit CTA -2A -500K
500 M Hz Alsem b led CT R-2A-500A
1GH z K it C TA·2A·1000K
1GHz Assembled CTA-2A· 1OOOA

OPT IO NS . . . .

0 2) Oven Crystal $ 49.95 05) 10 SIIC. Time 8asII $ 500
03) .43" LEO 10.00 06) Period 15.00
0 4) 12 V· DC 10.0 0 0 7) Hand le 10.00

1[i]':lllJD~1See you at the Dayton ShOW . .,~ 0'.
DAVI S ELE CTRON ICS 636 She ridan Dr. , Tonawanda, N.Y. 141 50 716/874·5848

169



Bob Thornburg WB6JPI
13135 venture Blvd.
Siudio Cjly CA 91604

- just how much is dangerous?

Microwave Radiation!

Danger!

goes up with power available,
goes up with increased an
tenna gain, and goes up the
closer to the radiating source
you are (less distance). Note
that frequency isn' t even
allowed to enter this basic
equation . So why condemn
microwaves fo r their f re
quency? You'll see. __ Also
note that, at zero distance (R
= 0 ), the power density is
infinite. Nature doesn 't like
tnfi ni tes, so there is another
phen ome non th at controls
power de nsity at very close
distances from an antenna
(anything that radiates is an
antenna, even a leaky oven
door). When loo king at the rf
fi elds very close to an anten
na, you can only "sec" part
of the antenna an d can 't get
the full effect of the power
d e n s it y d efi ned by the
eq uation above. The region
where you are too dose for
the above equation to apply
is the "near field region" and
extends to a point defined
by RNF = 1T 0 2 /8X, where
RNF if the distance of the
near fiel d range, X IS the
wavelength, and D is the
ma jor dimension of the
antenna.

Within th is region, the
fields arc getting organ iz ed
and figuring ou t what it is
they are supposed to be
doing. The power density is
flailing about bu t is about
equal to or tess than the value
at RNF. So, the maximum
power densi ty is that found
at RNF - Combine these two
equat ions to find this value:

POmax = 16PTGTX1 !1T '1 0 4

Now we have frequency in
the act (o r its relative wave
length: A = Clf, where C is
the veloci ty of light) . But , as
freq ue ncy goes up, wave
length goes down and the
power density also goes
down. Th is is bac kwards from
what we have been led to
believe: The higher the fre
quency, the lower the power
density? Well , yo u can' t
believe equ ations any way .
Let 's look at some examp les:
Consider a 100 wan trans
mitte r at 2 meters operating
into a 10 dB gain antenna (D

Th e measure me nt of
cooking capability is Watts
per square centimeter. Th is
parameter is known as power
density and is the value to
respect. Frequency alone is
not the factor. It doesn't
really matter how high the
frequency is; what counts is
the power density. This is the
cooker. Now let 's play with
some equations.

Power de nsity o f a radi 
ated signal can be calcula ted
by: PD = PTGT!41TR 2

, where
PD is the power densi ty, PT is
the radiated power, GT is the
antenna gain , and R is the
distance from the antenna to
whe re the power densi ty is to
be determi ned.

Note that power density

freq ue ncies where your
dimensio ns are greater than a
significant fraction of a wave
length. Also, you usually
can't feel yourself COOking, as
the stuff with the moisture
doesn 't have the proper nerve
endings to sense what is
happening. You don 't feel a
thing all th e way fro m rare to
well done. Now th at we know
what happens and have an
idea as to how it happens,
let's look back to th e micro
waves and see ho w much of
them it takes to cook.

is where it gets into trouble.
We will get back to this, but
first let 's look at how animal
parts and peo ple cook.

The danger to people is
the same property that cooks
meat in the microwave oven.
People parts cook, too. Of
part icul ar susceptibili ty are
t he e yes. The abn ormal
heat ing (coo ki ng) of th e eye
causes a reac t ion in the
cornea (lens) to protect itse lf
by growing a protect ive layer
over the [ens (no t un like a
bliste r on a bu rn, except it's
permanent). Th is growth, or
cataract, cau ses blindness.
Other parts of the body are
also susceptible to damage
due to heating, including
possible generic changes to
your offspring from imme
diate exposure to your re
produc tive parts, bu t the
required heating is several
orders of magnitude grea ter
than that required to make
cataracts. Note that the
damage is just overheating 
no death rays, no magic,
nothin g but abnormal heat ing
of living t issue. Other parts
can coo k, too. The moistu re
in the stuff that makes up
p e op le c reates a lossy
medium to all rf, including
microwaves. You can be a
dum my load at most all

"'tTThenever I talk to a
VV group of amateurs

about using microwaves for
linking or other forms of
communication , I am always
asked , "Aren't microwaves
dange rous? Wo n 't they
sterilize or otherwise damage
my bo dy?" The answer to
these questions must be,
" Yes, but . .. " Like a lot of
things in a high-technology
society , there is some danger,
bu t the majo r problem is due
to igno rance. The 120 V ac
li ne into your rad io can easily
kill you, bu t that doesn't stop
yo u from talking because you
understand (or at least re
spec t ) the potential (pun in
tended) for the ac line to do
you in. The same is true of
the kilowatt(s) of rf energy in
your HF transmitter and even
(under rare conditions) the
12 volts in your car. These
th ings you un ders tand and
have experience in handling,
and, although they are dan
gerous, they don' t stop or
even slow you down much .

Mic rowave ene rg y is
no thing more than ordinary
rf that has its frequency too
high. There is nothing other
wise di ffe rent about it. The
higher frequency allo ws it to
be concentrated (visualize it
as being " focused "). and here
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;;: 3 meters, as in a super
station master). Pumax " 20
watts/meter", or in the mo re
co mm on dimensions, POmax
;;: 2.0 milliwatts/crn" .

Now let 's just move the
prob lem to 450 MHz (X ;;:
.67m, 0 :: 1 meter): Pnmax e

18.2 mW/cm2
.

Aha! Frequency went up
and so did the power densit y;
may be eq uatio ns do n 't lie.
Note that o ur exampl es have
been in the VHF /U HF band.
The equations also wo rk
there, but our concern is with
microwaves. But first let's
discuss what level of power
de nsity is importan t. Where
do we have a problem? Just
like with voltage: 5-10 volts
can't give you much of a
shock, bu t 250 volts can
real ly wake you up. At what
level is power densi ty a
pro blem?

Well , here is where the
experts don't all agree. Some
say 10 mW/cm2 is safe for a
few ho urs exposu re (to the
most vulnerable eye); others

say 50 mW/cm2 for a sho rt
term; sti ll oth ers say co n
t inuous e xposure of 1
mW /c m2 will not cause
damage. Certainly a micro
wave ove n at 150 mW/cm 2

ca n d o d a m a ge rather
qu ickly. Well , to us th is is a
hob by . We don 't have to
make a li ving riski ng our
bod y parts or defend ing our
cou ntry fro m t he dec k of an
aircraft carrier being sprayed
by a do zen mult imegawatt
radars, so let 's use the lowest
number,l rn tltlwatt/cm".

Now that we have estab
lished our worry level at 1
milliwatt /em", we can also
note from o ur exa mple above
that the 100 Watts at 450
MHz surely exceeds th is level,
and we aren't even in the
" deadly" microwaves yet.
Really , what I am say ing is
that danger exists at UHF and
even VHF frequenc ies as well.
Don 't radiate 100 Watts of
UHF less than 5 feet (RNF)
fro m your body. On to the
mic rowave problem .

Le t ' s d o some more

examples. How about a 10
Watt sou rce at 1200 MHz
rad ia ti ng from a 4-foot
diameter dis h (gal n e 21 dB)?
The maxi mu m power densi ty
is 1.5 mW/cw2

- well in the
" don't loo k now" range. Ho w
a bo ut t hese new Gunn
sources ma king 20 milliwatts
at 10,000 MHz wit h a 17 d B
gain ho rn (0 :: 3.5 inches)?
Power dens ity is a lso 1.5
mW/cm2

• is not hing safe?
How about ou r Gunn source
just radiat ing out of its wave
guide (G :: 7 d B; D :: 1 inch)?
Well, loo k out (pun in
tended ), the power density is
8.8 mW/cm 2

. Wel l, removing
the anten na made it worse ;
let's put a 19-inch dish (32
d B gain) on the source and
fi nd tha t the maxi mum
power d ens ity d ro pped to
.021 mW /cm 2 even t hough
the effec t ive radi ated power
increased fro m 100 milli watts
t o 3 2 Wa tt s. Ah, the
mysteries of microwaves.

Also be full y aware that
we have been calcu lating the
ma xim um power de nsity

available anywhere around
the antenna. If you move 6
inches away from the antenna
in the 10 GHz, 20 mW , 17 d B
gain example, t he power
density d ro ps from a
max imu m of 1.5 mW/cm 2 to
0.3 42 mW/cm 2

, and, in
general, a li ttle way away
fro m all the above examples,
the radiation is safe . But, it
ca n be dangerous ; have
respect.

Thi s note has hopefu lly
shed some light and generated
some insight into the danger
of microwave radiation. The
nature of the danger and t he
mechanism causing it has
been exposed, and, hopefully,
any fear about using mic ro
waves you might have had is
or can be converted to simple
respect. Danger exis ts; you
can be hu rt messing around
wit h these weird freque ncies,
but do n't let that stop you.
By the way, it is recom
mended that you do n't sign
your microwave QSOs wit h
" here's looking up your old

id " •wavegul e ...
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Corrections

Social Events

In reference to my article,
"Track OSCAR In Aeal Time,"
which appeared in the Novem
ber Issue of 73 Magazine,
several readers have written or
called for help in getting it up
and funning. Their problems
have fallen Into three cate
gories: new owners of HP-67
calculators, not yet familiar
with the instruction set of the
calculator; failure to load the
constants before attempting to
run the program; and confu
sion caused by my use of the
computer programming sym-

CHARLOTTE NC
APR 1·2

The Mecklenburg Amateur
Radio Society, W4BFB, will
hold its 1978 Metrollna
Hamfest on April 1·2, 1978, in
Charlotte's new Civic Center.
Plenty of parking will be
available. The Roanoke Divi
sion of the ARRL will hold its
annual convention In conjunc
tion with this hamfest.

PITTSBURGH PA
APR 2

The University of Pittsburgh
Amateur Radio Association's
(W3YI) second annual hamfest
will be held on Sunday, April 2,
1978. Fest ivi ties will be from 10
am to 5 pm in the Student
Union Building across from the
Cathedral of Learning . (Note:
Meter parking is free on Sun
days!) Check·ins on .691.09 and
.52/.52. For detailed lntorma
tion (and a map), send an SASE
to the University of Pittsburgh
Amateur Radio Association
W3YI, Box 304 Schenley Hall ,
Pittsburgh PA 15260, or call
Mark Bell WA3VJL at (412)
931·6700 or Harry Bloomberg
WA3TBL at (412)-624-7768.

TOWSON MD
APR 2

The Greater Baltimore Ham
boree will be held on Sunday,
April 2, at 8 am at Calvert Hall
College, Goucher Blvd. and
LaSalle Road, Towson MD
21204 (1 mile south of exit 28,
aettwav-tnterstate 695). There
will be food service, prizes, and
a giant flea market. Admission
charge is $2.50. 250 tables in
side the gym and cafeteria.
Over 2000 attended last year.
For information and table
reservation, contact Bro.
Gerald Malseed W3WVC at the
school or call (301)·825-4266.
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bel ". " 10 indicate multiplica
tion Instead of " X" , which '
should have used in an Hp·67
program.

I will record the program on
cards for any reader who sends
me two blank HP-67 cards (one
for the program and one for the
data constants) accompanied
by an SASE and his station
latitude and longitude.

Thomas Prewitt W91J
2212 S. Webster

Kokomo IN 46901

Another correction for my

COLUMBUS GA
APR 8·9

The Columbus Amateur
Radio Club will hold Its annual
hamfest on April 8-9, 1978, at
the Columbus Municipal
Auditorium at the fairgrounds.
Spacious, air-conditioned ex
hibit area, prizes, flea market,
Saturday night banquet, FCC
exams, and a luncheon will be
featured . For further tntorma
tion, please contact Eddie
Kosobucki K4JNL, 5525 Perry
Ave., Columbus GA 31904.

ST. CLAIR SHORES MI
APR 9

The South Eastern Michigan
Amateur Radio Association's
annual hamtest will be held
Apri l 9, 1978. The hours will be
8 am until 3 pm, and the toea
t ton is South Lake High
School , 21900 E. Nine Mi le
Road at Mack Ave., St. Clair
Shores, Mtchlqan. This toea
tion is in the Detroit metro
politan area. For additional In
formation , please contact, by
mail or by phone, Philip R.
Wa lker WD8BYE, 26541 Hidqe
mont , Roseville MI 48066,
(313)·778·1297.

NEWINGTON CT
APR 9

The Pioneer Valley Repeater
Association (PVRA) flea
market and auction will be held
on Sunday, April 9, 1978, tram
10:00 am to 5:00 pm at New
ington CT. Setup time starts at
9:00 am. This is an event for
everyone. There will be
planned family activities, food
available, and free parking. The
tlea market and auction will
run simultaneously in separate
rooms. The auction wil l be held
at regular posted intervals,
with all items to be sold at
each time slot on display

"FCC Math" series, th is one
brought to my attention by
Francesco Turella 13SWU. My
apologies for letting this one
slip through. In the February
issue, on page 14, in the right
hand column, 213 of the way
down: 2 x 3 x 6 x 1 = 36, not the
24 I somehow came up with.
And that' s, of course, 3.6 x 101
instead of 2.4 x 101. Dividing
3.6 into 10 gives about 3. So we
get 300 kilohms instead of 400
kilohms at 60 Hz. Sorry about
that!

John F. Leahy WB6CKN
Gonzales CA

This is In reference to my ar
ticle, "Visual OSCAR Finder,"
in the November, 1977, Issue.

before each auction. The ARRL
Club and Training Department
will have a Novice informat ion
booth to answer questions and
prov ide League informat ion. A
guided tour of the League's
new headquarters building wi ll
start at 2:00 ern. Those plan
ning to take th is tour should
drop Arnie K1NFE a note ln
dicating how many will be in
their party. Talk-in will be on
19/79,04/64 and 52 simplex. Ad·
mission will be $1.00, tables
$5.00, and auction commission
10% . For additional tntorrne
tl o n and guaranteed flea
market space, contact: Arnie
DePascal K1NFE, 20 Iowa PI.,
Bristol CT 06010.

MADISON WI
APR 9

The Madison Area Repeater
Association's 6th annua l
swapfest will be held, rain or
shine, on Sunday, Ap ril 9, 1978,
at the Dane County Expo
Center You th Building,
Madison WI . Electronic equtp
ment and components for
hams, computer hobbyists,
and experimenters. Delicious
food, free movies, arts and
crafts-bring the whole family
for delicious food and enter
tainment. Tickets are $1.50 in
advance, $2.00 at the door.
Tables are $2.00 in advance,
$3.00 at the door. Excellent
overnight camping accom
modations. Make check or
money order payable to MARA,
Box 3403, Madison WI 53704.
Reservations must be in by
April 1, 1978.

WELLESLEY MA
APR 15

The Welles ley Amateu r
Radio Society will be con
ducting Its annual auction on
Saturday, April 15, 1978, begin
ning at 11 :00 am, at the
Wellesley High School cafe
teria on Rice Street, Wellesley,
Massachusetts. Ta l k -In
will be on 96136, 04/64 and 52.
Doors open at 10:00 am. Con-

You may want to publ ish the
following modification:
1. Change the 1k Y, W resistor
in the power supply to a 12Q liz
W.
2. Change the 3200 u F
capacitor in t he f irst 555 timer
to a 33 uF tantalum.
3. Change R1 to a 1 meg pot.
4. Change the 10k above R1 to
1 meg.
5. Change the 68k below R1 to
1 meg.

These changes make the
timing more stable. I have cot
ten a lot of mail response on
this article, showing a high
rate of interest. PC boards are
stlll available.

Michael J. DiJulio WB2BWJ
Maplewood NJ

tact Kevin P. Kelly WA1YHV, 7
Lawnwood Place, Charlestown
MA 02129.

ROCHESTER MN
APR 15

The Rochester Repeater
Society will hold its hamfest on
April 15, 1978, at St. John's
Grade School, 420 West Center
Street, Rochester, Minnesota.
Doors open at 9:00 am. Door
prize donations $1.00; admis
sion $1.00; chil dren under 12
tree; $2.50 for tables. Plenty of
parking available. Talk-in on
146.22/82 WRrlA FT and 52.
Take 1-90 to Rt. 52 or Rt. 63 and
go north. For advance ticket
sales and information, contact
Joe Fishburn KrlTS, 2514 4th
Avenue, N.W., Rochester MN
55901, (507)-288-2676, or Gary
Sharp WD8AMA, 1610 34th St.,
N.W., Roch ester MN (507)·
282-5119.

MOBILE AL
APR 15·1 6

The Mobile Amateur Radio
Cl ub will hold it s an nual
harntest and compu terfest at
t he University of South
Alabama in Mobile AL on
Saturday and Sunday, April 15
and 16, 1978. Swap and shop
indoors both days from 9 am
'til 5 pm. Activities for the
ladies and children. Campsites
are available . Over 2000 are ex·
pected for the biggest fest on
the Gulf Coast . For more
information, contact: Ed Coker
WA4VPI, 7650 Ashley Court,
Mobile AL 36619.

POMONA NJ
APR 18

The Shore Point s Amateur
Radio Club will hold its first an
nual nemtest on Sunday, April
16,1978, at Stockton State Col
lege, Pomona NJ. It will be
from 9 am to 4 pm, rain or shine
(sellers come at 7 am). There
wi ll be more than 200 indoor
table spaces ($4 each) and 400
tai lgating spaces ($2 each), an



New Products
from page 31

"S"-meter, and ten Watts of
audio which may be used with
an external horn for hailing pur
poses.

Hams who are CBers and
own Horizon units may have
them converted to ten melers
at Standard's remanufacturing
centers. The suggested dis
tributor pri ce for converting the
29 to 29-10 Is $20.00, the 29 to
29A-l0, $40.00, a nd the 29A to
29A-10, $25.00. New trans
ceivers may be purchased at
$106. 95 (23 channels) or
$11 9.95 (40 channels). Both
converted and new units have
a 9O-day factory warranty. A
data sheet Is avauabre to all
am at eu rs. Sta ndard Com
munications com; PO Box
92151, Los Angeles CA 90009.

THE HALTED SPECIALTIES
VHF AMPLIFIER

Some of the most recent ad
ditions to the growing line of
VHF signal boosters are the
Klltzing amplifiers distributed
by Halted Specialties Com
pany. Whil e the name " Halted"
may be new to many hams, I
can assure you that their gear
Is of top quality. One of the
Klitzlng amplifier's main ad
vantages is its linear class
operation. This allows the unit
to be used for FM, sse, CW, or
SSTV without modifications or
swi tches. Limiti ng yourself to
class C amplifiers can reduce
future expansion interest- li ke
sse or OSCAR.

I recentl y began using one of
these 5O-Watt amplifiers with
my OSCAR setup and 2 meter
handle-talkie, and the unit
worked beautifully. The HT
truly gained "seven league
boots" when used mobi le with
the amplifi er. Opera tio n
through distant repeater s

'00

became "duck soup" when the
amplifier was switched on, and
my fri nge area transmissions
became fu ll quieting to recetv
ing stations. The advantage of
increased power Is dellnitely
worthwhile-particularly while
traveling or vacationing! I also
appreciated the capabllity of
remote-locating the amplifier
and carrying the HT when reav
Ing the car. This arrangement
doesn't leave any gear show
ing under the dash to entice
thieves.

My main purpose In securing
this 2 meter amplifier was for
boosting my OSCAR uplink
slgna1. Naturally, this required
a linear amplifier which could
also take the strain of SSTV
operations. The Halted Spe
ci alties unit worked beauti
fU lly. My OSCAR setup In
cludes an Icom IC 202 trans
ceiver, and its 3 Watts output is
a pertect match for the 3- to
5O-Watt amplifier.

A brief technical evaluation
of the amplifier produced the
following results. The rt sensor
used for TIR switching keyed
perfectly, with input levels
ranging from 0.5 Walls to 5
Watts. Likewise, the overdrive
of 5 Watts (FM mode) didn't ap
pear to adversely affect ampli
fier operation.

The amplifier includes exter
nal keying contacts which can
be used for 400 milliwatt or
lower driving signals. TIA
switching dropout time Is con
tl nously adjustable with an
tntemeuy.mounted poten
tiometer. Although I have no In
tention of trying these
features, It's reassuring to
know that the amplifier also In
cludes reverse voltage polarity
and Infinite swr protection.

All aspects considered, the
Haited Specialties amplifiers
are an outstanding dollars-per
Watt Investment. In my cpln-

The Klitzing amplifier line.

ron. the amplifier's construc
tion and pertormance is ex
cellent.

The complete line of Klltzlng
amplifiers (6 meters through 70
em, 50 Watts th rough 160
Watts) Is distributed by Halted
Specialties Company, 729 E.
Evelyn, Sunnyvale CA 94086.
My particular amplifier Is a
2M3W50A, which sells for
$129.

Dave Ingram K4TWJ
Birmingham Al

THE YAESU FT-227R
TRANSCEIVER

Do advertisements present a
creditable account of radio
transceivers ' capability?
That's a question always pres
ent in the mind of a potential
purchaser. It was lingering in
my mind while I was awaiting
the delivery of a new Yaesu FT
227R, but some doubt began to
fade as soon as I began to un
wrap the long-awaited unit.

Yaesu does an excellent job
of packaging its equipment.
The basic transceiver and a fu ll
complement of accessories
are neatly nestled in the box,
each protected by a heavy
plastic covering. Yaesu knows
the value of first impressions!

Before the ptesnc was
removed from the transceiver,
the instruction manual was ex
tracted from Its pouch and
given a thorough perusal. It's
well-prepared, written by some
one familiar with the English
language, and provides full in
structions for setting up,
operating, and maintaining the
transceiver. Photographs are
shown to Illustrate the locati on
of various sections and parts
of the set's Interior. Other
photographs display the front
and rear view of the unit and
provide identification of each
control or Indicator. Thumbing
through the manual brings one
to the parts list. which Is really
complete, and to the master
schematic wiring diagram.
This tat ter Item is impressive
and pleasing. It spreads out

when unfolded, prOVid ing
enough detail to follow circuits
with relative ease. Note the use
of that word " relative." The FT
227R Is far from a simple piece
of electronic gear, and Its
schematic ref lects its com
plex ity.

The real unvei li ng of a
transmitter or receiver comes
when It's hooked to an antenna
and a power supply. The FT
227R performed just as the
literature said it would! Oh,
there was one small exception,
one of utterly no moment.
When first tu rned on, Instead
of displaying 147.00 on the
digi tal Indicator, It showed
145.050. But with that small ex
ception, everything worked as I
had been led to expect.

Any frequency from the low
end to the high end of the two
meter band can be dialed in
Just by turning one knob. That
knob has detents so that one
can dial by feel as well as by
sight, a feat ure sure to be ap
preciated by sightl ess users
and by car drivers who'd like to
keep an attentive eye on the
road.

Once you've dialed In an oft
used frequency, a touch of a
button marked M (for memory)
sets that freq uency up for
future use. Now you can go to
any other frequency and retai n
the abili ty to go back to that
tevortte one Just by a touch of
another button marked MR (for
memory recall). You can erase
the memory and replace It with
another one with equal ease.
There's just one small glitCh: If
the primary power to the trans
ceive r is Interrupted, the
memory is lost. Just turn ing off
the set's on-all switch does not
clear the memory, so if the set
Is installed In your car, all Is
fine. In your shack, however,
where you'd normally be
switching the ac power to a
13.6 V power supply. be
prepared to reset the memory
(as well as any other frequen
cy) each t ime the primary
power is applied. As the set
draws only 0.5 A in the receive
mode, you may select to let the
power supply run constantly.

And that brings us to
another handy feature. In addi
tion to the squelch normally In
cluded on all VHF FM trans
ceivers, this one has a visual
ind icator of an Incoming
sig nal. With this feature, you
can have the af gain turned off
and still note channel activity
by a glance at the BUSY visual
Indicator. Another plus fac tor
Is that all the visual Indicators
are bright enough to be seen
readily in strong ambient light.

Operation of the transceiver
has brought only satisfying
reports. Uniformly, the quali ty
report s have been good. Used
on a w-wave indoor antenna, it
accesses all repeaters in the



The Heathkit GR-1132 scanning monitor.

The new Amphenol83·58FCJ coax cable jack.

center conductor into the back
of the connector, and slide the
ferrule into place. Once ac
c ompl lshed, termination Is
complete. The result Is a
handy, in-line 50-239 recep
tacl e that will accept any
PL-259 plug-directly.

All need for a second PL-259
connec tor p lus PL-259· to·
PL-259 adap ter ha s been
eliminated-at great savings
In t erms of space, ca ble
weight, and, most Important,
purchase price for all these In
dividual components.

Called Amphenol UHF cable
Jack 83-58FCJ. the new device
easily handles all power levels
up to maximum rat ings of the
AG-581U coax cable Itself. And ,
unlike conventional solder con
nection techniques, the 83
58FCJ can be easily d is
assembled and reused.

Amphenol 83-58FCJ connec
tor adapters have a frequency
range of 0-300 MHz, and a
voltage rating 01 500 V peak.
Thermal limits are -6r to
+300 - F. They also have stan
dard 518·24 threads for simple,
screw-on mati ng with conven
tional UHF plugs.

The manufacturer's sug
gested ret ail price lor the
eoroertess Amphenol 83-58FCJ
jack is $1.64. Availability is
through a nallonwlde network
of general line electronic parts
distributors.

•

NEW SOLDERLESS
AMPHENOlIN·L1NE COAX

CABLE JACK
A new Arnphenola In-line

UHF coax cable jack that can
be installed in seconds without
special tools or solder-also
eliminating all need for PL·259
to-PL-259 adapters previously
required-has been developed
as a follow-up to last year's In
traduction of the wldely 
accepted Amphenor no-solder
83-58FCP fas t-assembly
PL·259 connector for RG·581U.
The new companion in-line
splice jack also uses the ln
novetlve " FCP" termination ep
proach. The result is extremely
fast cable terminat ion- less
than 20 seconds.

Whenever an tn-ltne antenna
or hookup coax cable splice Is
needed, the user has only to
strip t he cable. Insert Ihe

scan selection . bu ilt -In
speaker, volume, and squelch
controls, and lighted channel
scanning indicators. The unit
Incorporates Individual te le
scoping antennas for eecn
band of operation and, for ccn
ventence, may be operated
from an internal ac power sup
ply or external 12 V dc source.

For further informat ion on
the GA·1132, write Heath Com
pany, Dept. 350-560, Benton
Harbor Mf 49022.

PRIDE PM-1500 WATTMETER
Knowing your forward power

and reflected power can be
awfully usetur. particu larly
when trying out a new antenna
or mak ing any number of
changes an amateur is likely to
make from time to time In his
setup. Thus, having a compact
and accurate wattmeter such
as the Pride PM-1500 can be a
rear convenience.

The PM-1500 has five scales:
o to 5, 0 to 25, 0 to 150, 0 to 500
and 0 to 1500 Watts. So,
whether you are a OAPer or like
to run the full legal limit , the
meter will do the job for you.

Packaged In an att ractive
black crackle-fi nished box with
gold panel, the PM-1 500 has
just two controls, a toggle
swi tch for revffwd power and a
uve-pcet ttcn switc h to selec t
the appropriate power range to
be measured. Pri de Elec
tronics, 6241 Yarrow Drive,
carlsbad CA 92008.

Morgan W, Godwin W4WFL
Assistant Publisher

II

HEATH LOW-COST 3-BAND
SCANNING MONITOR

The Heath Company offers a
send-state automatic scanning
monitor said to be ideal for fire
or pollee stations, emergency
vehicles, and home listening.
Cover ing three bands (30-50,
14& 174, and 45Q-5OO MHz), the
GA-1132 monitors public ser
vice transmissions including
pollee, fire, weather, and
emergency operations, and In
addition operates in the 2
meter amateur band and on
mari ne FM frequenc ies.

Receiver sensi ti vity is 0.5 uV
or less, and the GA-11 32's
operatlonal feat ures incl ude:
priority channel (checks se
lected priority channel every 4
seconds), automatic or manual

metropolitan Oklahoma City
area. And, in area, Oklahoma
City is one of the largest cities
in the United States, dwarfing
those ten times its population!
On simplex, it performs very
well even on its low-power
position (one Watt output),
covering distances of several
miles. (This with an inside
V. ·wave antenna within a
house shielded by aluminum
siding!)

All repealer offsets can be
coped with. The standard
+ 600 and - 600 can be taken
care of with just a twist of a
knob. Nonstandard offsets re
quire the use of the memory to
nail down one freq uency while
another Is dialed. "Spli t" fre
quencies, those Involving a
tt ve-kuoherta spacing, are
reached easily by pushing a
button marked 5 UP ... very
simple, very logical.

The Internal speaker is
bottom-facing . For use in the
shack, a stand, which attaches
to the case, holds it up for
forward·faclng sound. For
mobile Installation, the husky
attaching mount is adjustable
over a wide range , adequate to
adapt the transceiver to almost
any location.

Like any other real-world
equipment, the FT-227R has a
few negative aspects. For one,
u'e big, a bit too big to fit Into
some of the smaller cars now
becoming popular. From the
rear of the coax connector to
the front of the microphone
plug is a trifle over 13 inches.
From the head of one mount
ing bol t across to the head of
the other mount ing bolt Is 8.5
inches. From the botlom of the
case to the top of the mounting
bracket Is 3.5 Inches ... and
that figure doesn't allow room
for sound from the down
facing speaker. Some persons
might find it Inconvenient to
twirl a dial across many 10-kHz
detents to jump from one re
peater to another when they're
sampling half a dozen chan
nels. The microphone Irn
pedance falls into the category
of "classif ied" information,"
which will outrage those who'd
like to make use of a combina
tion microphone-'roucntooet
pad. The microphone jack is on
the far right-hand side, which
means the cord will have to be
stretched across the trans
ceiver for use by the driver of a
vehicle.

Ah, but it takes an inqu ir ing
soul or a confi rmed nitp icker to
root out faults in such a pleas
ing package! The average user
wlll be delighted wi th his FT
227R. It has Just about every
feature he would desire, at a
price that doesn't shake him to
the very base of his billfold.

Carl C. Drumeller W5JJ
WarT Acres OK
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FCC Math
from ptIfIfI 1J

with anoth er to get that total resistance. In other words, we're
after At or R2. want to get At or R2 bV Itself with everything else
on the other side. What we have now (applying our number work
to the formula) is AIRI + RtR2 = R1R2. How do we go Irom
there?

Say we want to get Rl by Itsel f. Referring to the number equa
tlon.2(3) + 2(6) = 3(6), you'll notice that the 3 Is In the Rl post
tlon . Again, we have the problem that there are two 3'5, and, to
complicate things further, both of those 3's are being multiplied
by some other number. But there are all sorts of tricks devised
over the ages, all very logical , that enable us to get past Just
about any roadblock we encounter. One, that we've already
seen, Is doing the same th ing to two numbers wh ich are equal. If
we start off with equals and then do the same th ing to both or all,
we are bound to sti li have equals. In our case, 2(3) + 2(6) equals
3(6). let's subt ract 2(3) from both sides. If I do thal ,l get r id o f the
2(3) on the left , and here's what I have: 2(6) = 3(6) - 2(3). Now, at
least I have both a's on the right-hand side.

Note f irst that 3(6) - 2(3) is the same a s 3(6) - 3(2).2(3) equals
3(2), in other words. It doesn't make any difference what o rder,
which comes first , when multiplying two numbers. Next , note
that 3(6) - 3(2) is the same as 3(6 - 2), much the same as 2(6 +
3) equaled 2(6) + 2(3), only in reverse. Putting all that toget her,
we now have: 2(6) = 3(6 - 2). We're getting there, little by little,
but we are getting there. Now bring that (6 - 2) as a un it down
from top right to bottom left and we have it: 2(6)1(6 - 2) = 3. We
have the 3 by itself on one side. Now, rememberi ng that 2 1s At, 3
Is Al and 6 is R2, we have AtA2/(A2 - All = R1 . By p lay ing
around w ith numbers (never actually add ing, multiply ing, or sub
tracting, etc" but just moving them around), we came up with a
formu la for A1.

Admittedly, what we did was pretty com plicated. 1I's algebra,
of course, a fairly com plicated subject. But the incredi ble th ing
Is that Just by play ing around w ith numbers we c an develop
and/or discover all the rules, algorithms, etc., of an algebra
course, or o f the algebra needed in electronics for FCC exams.

Now another little exercise. Again, w ork and answers at the
end.
Exercise 2:
(1) Take that same formula, At = A1A2/(R1 + R2>, and solve for
R2, again empioylng the number equality, 2 = 3(6~(3 + 6). Here,
you want to get the 6 by Itself on one side.
(2) Swr = (Vf + Vr~(Vf - Vr) is a formula In wh ich swr Is standing
wave ratio, Vf = forward voltage, and Vr is reflected voltage.
Solve for Vr ! What is Vr when the swr is 2 and Vf Is 75 V?

WORK AND ANSWERS TO EXERCISES
Exercise 1.-
(1) P '" 12A, PIA . 12. v"I'I"R"" '" I.
(2) I '"~ .. ..,., 51200 . 51200 II (50 x 10 - 1)1(2 x 102), or 25 II 10 - 3, Which
Is 2.5 x 10- 2, or 250 x 10- 4. ""'250 x 10" Is aboul16 x 10- 2, or 0.D16.
(3) (a) 38211 3.82 x 102. 3.82 Is close 10 4 l imply, so ""'3.82 x 101 II .bout 2 x

101 or 20.
(b) 0.00001811 1.8 x 10- 5 or 18 x 10 - 6. 16 II close 10 16, &0 ..,., 1Bx 10 -'
is about .. x 10 - 3 or 0 .004.
(c) 520,000,000 Is 5.2 x 1oB. 5.2 II clole enough to .. th. 1 ""'5.2 x 1Qi Is
about 2 x 104 or 20.000.
(dl 0.~7 Is " .7 x 10- 12. Again, " .7 is CIOM 10 .. l imply. so
" .7 x -, il.bout 2 x 10- 6 or 0.000002.

Elferclstt 2.-
(1) 2 '" 3(6)1(3 + 6), then 2(3 + 6) s 3(6}. Nexl , 2(3) + 2(6) • 3(6). Subtract 2(6)
trom both I ldu, gl.,lng: 2(3) '" 3(6) - 2(6) Of 6(3 - 2). Then bring the (3 - 2)
down to Ihe left . nd we h. ve: 2(3)1(3 - 2) • 6. Now, putt ing A'l ln theIr proper
places, Wtt h.....: RIA11(R1 - Rt), which II the same formul. II 'or R1 .
(2) Swr '" (V, + Vr)/(Vf - Vr). FIrst step: swr(V, - Vrl • V, + Vr. Then:
swrtV,) - swrtVr) • Vf + Vr. This Urn• • dd IwrtVr) 10 both sldel . nd subtract
V, 'rom both sides. That gl.,es: swr(V,) - V, '" Vr + swr(Vr). Thll Is now
somewhat tricky. We must now kttep in mind that Vf and Vr h• .,e. hidden 1
multiplying them. That' l beceuee when wedo our little reveree stunt, we need
Ihat 1-0Iherwiae, we lose part of our equation. With th. 1'1 wrtnen in, our
equation now looks like this: SWf(VO - w, '" tVr + swr(Vr). And now when
we pull Ih.t reverse stunt that we did with numbers be'ore, we gel: Vf(swr 
1) '" Vrt1 + I wr) . I' you didn't have Ihal 1, you'd Just multiply Ihe awr alone
and wouldn't gttt what you st.rted 011 With. The IInal step II to bring the 1 +
swr or Iwr + 1 (you gel lhe same .,alue ellher way) from top right to bottom
lelt, lo get: Vf(lwr - 1)/(swr + 1) '" Vr.

That's a complic.ted prcceee we jusl went Ihrough. Try 11 wIth. number
equetlon, and you'll find it's more underslandable. I purpoM ly did It directly
with letlers Just 10 show that you can do that kind 01thing. 0 1courM , when
you get 000d .1 . Igebr. (some people.", Ihal way, you know), • 101 0' theStt
steps are daM In your he.d.

Plugging In thtt varcee gl.,en, wtt now h• .,e: (75(2 - 1»)/{2 + 1) • Yr. Thal' l
7513 or 25 .,ollSlhat Vr equals. (2 - 1) 01 course equ.ls 1,.nd 75 x 1 I. simply
75.

Again, let me ttmphaslze the importanctt ot pl.ylng around wllh numbers.
Processes thet seem awlully dlfllcult bee.UM of Ihe abatracUon 01 lellers
become quite tt.sy with small nurnbeee.

Review
with an assortment of capac
Itor s , r e s i s t ors , po te n 
t1ometers, and other mtscel
laneous components. Most o f
the experiments use the 741 op
amp.

The book Is log ically organ
teed. beg inning w ith a chapter
on the general characteristics
o f op amps, a d iscussion of op
amp data sheets, and rules for
all subsequent experiments.
Chapters 2 through 7 deal with
various types of op amp err
curta using the 741, Including
linear ampllfle rs, function
generators, and active filters.
Chapter 8 suggests schemes
for operat ing op amps with a
single supply voltage. The Ncr
ton or current-dl fferenclng op
amp is d iscussed in Chapter 9,
while Chapter 10 is devoted to
In st rument ation amplifiers.

Th is is not a book for casual
read ing. It is suited to the ex
perimenter or hobbyist with the
time and desire to gain a de
tailed knowledge of basic op
amp concepts . As the author
suggests, it would be useful in
the laboratory section of a eel
lege c ou rse on l inear inte
grated circuits.

Jeff DeT(lY WB8BTH/1
Publications Editor

THE DESIGN OF
OPERATIONAL AMPLIFIER

CIRCUITS, WITH
EXPERIMENTS

(Howard M, Berlin,
E & llnstrum. nl s, Inc., 1977,

$8.50)
Versati le and inexpensive,

the operational ampl ifier (op
amp) Is among today's most
wloely-ueec electronic devices.
The Design of Operational
Amplifier Circuits, with Ex·
periments presents an oppor
tun lty to learn the how and why
of op amp c i rcuit design. The
book will be of Interest to those
who want to learn op amp con
cepts. Aeaders looking for
practical circui ts for use In
solving specific problems will
have better luck elsewhere.

The key elements of the
book are the experiments o f
fered at the conclusion of each
of the ten chapters. In all, there
are 37 experiments. Many of
them requ ire an oscilloscope
(d u a l trace preferred ), a
mu ltimeter (d ig ital-type pre
ferred ) , and a function
generator capable of prcduc
ing s ine, square, and triangle
waves. In addition , a bread·
board and a dual voltage power
supply are necessary, along

..

""

•

The Oesign0\

Operational
Nnplilier

Circuits.with
Experiments
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Amateur Headquarters for the Northeast

~@l O~@)~[ID£[£[Z :~g~~y
185-191 West Ma in Street . P.O, Box 88
Amsterdam. N Y, 12010 Tel. (518) 842-8350
Just 5 minutes from N.Y. Thruway- Exil27

Al l IS B A ND OPER A T IO N • ONLY O NE F" OR ALL MAKES A M ATEU R HF" TRA NS·
NEAT S M ALL A NT E N N A. r OR CO NG EST ED M IT TERS _ TR ANS RECEIV E RS _ GUARAN·
HOU S ING A ND APARTME NT DWE'.LERSI TEED rOR 2.000 W A TT S PEP. POWER.
LIGHT, NEAT · AL MOST INVISIB LE , r OR N O V ICE AND ALL CLASS AM ATEURS I

COMPLETE RUdJ to p~t ~p with 30 It. Docron eM e~p port cord.l W I . 3 lb•., '''XS·· M OL DED
RESON ANT TRAPS -j~" sw it c h Jo~r t ronlmlner to desired bond lor EXCELLEN T PE RFO RM A NCEI
NO TUNERS OR BALU NS NEEDEDl CAN BE USED IN ATTICS, TOPS OF BUILDINGS. INVE RT ED
V . IN MIN IMU M SPACE . NO CENTER SUPPORT NEEDED. NO H AYWIRE H OU SE APPEARA NC E
CO M P LET E LY A S S EM BL ED. No t~nln g . c~tUng _ l old er lng . mUlur lnll _ JUS T H ANG IT, AND
USE ITI SWR IS '.2 AT RES O NAN CE T HOUSANDS IN U SE _ EAS IES T IN STALLATION I

60-~0·20·1S·10 me'er bondl••_l02 ft. with 90 It. RG56U can _conn'ctor .Mod.1996BU. . . 5~9 .95

~0·20·15·10 meter b.nd. ···S~ ft. with 90 ft. R G S 6 U co.. . connector . M odel 1001BU .. • . 5 ~6 .9S

20_15 _10 meter bondl ••• 26ft. with 90 ft. RGSSU con - COnnector .M ode110 0 7BU 5~7.95

Send OnlJ 55.00 (c..h, ck., mo .) end pOJ po• • m.n b.l.n,:o pl~1 COO po...ge O R S EN D FU LL P RI CE
F OR POST PA ID DEL. IN USA (C.ndo II 55.00 .....) Or order bJ M AIL OR PH ONE with B . nk _
A me<lc. rd VISA· MASTER C HARGE - OR A M EXP . GI.. numbor .nd ... d.to. Ph \_306_236_5333
w nk dOJ" . Wo . hlp In 2·3 d.ye. INrL ATION '1 PRICES MAY IN CR EASE _ S AVE _ O RDER NO W I
INrO. AV A IL ABLE FROM. W ES TERN ELECTRO N ICS O.pt. A7_~ KOIrnoJ, N obru k• • 6S6~7

••••••••••••••••••••••

•

•
RoyWB2PMM

M"eTERC"''''ROE(7 16) 23!5_7!540

•• ••••••••••

116" S COTTSVIL.L.E 1'10 _. R OC .... ESTER, NEW YORK 14 11 24 A 51

....NKAMERrCARO

Amateur Radio of Rochester

Dentron _ Tempo _ Wilson _ Larsen _ Cushcraft _ Hy-Oain and
many more.

Before you buy your next Ham Radio "STOP" and take time to
send or call f or our price sheets. You won't be sorry you did. We ser
vice what we sell. Charge it! with BANKAMER/CARD or MA STER
CH A RGE or we wiff ship C.O.D.
Jim WB2JON

••••••••••••••
•••••••••••••••••••••••••••••••••••••••••••••••••••••• ••• • •• • • •• • •• • • ••••••• • •• • • • • • • • • • • • • • • •• •• •• • • • • • • • • • • •

73, as thick as it is, is more like a floppy when it comes
to standing on th e bookshelf. Try the 73 Li brary Shelf
Boxes, . . . stu rdy corrugated wh ite dirt resistant card
board boxes which wi ll keep them from flopping around .
We have self-slicking labels for th e boxes, too, not only
for 73, but also for Kilobaud . . . and for CO, OST, Ham
Radio, Personal Computing, Radio Electron ics, Inter
face Age, and Byte. Ask fo r whatever stickers you want
with you r box order. They hold a full year of 73 .. . or
Kilobaud. Your magazine library is your prime reference,
keep it handy and keep It neat with these strong l ibrary
sheif boxes ... $2.00 fo r the first box and $1.50 for each
addi tional box . Be sure to specify which labels we
should send. Have your credit card handy and call our
tol l-free order number 800-258-5473, or use the order
card in the back of the magazine and mall to

S HARD COPY STORAGE A PROBLEM?

73 LIBRARY SHELF BOXES Peterborough, NH 03458
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Vibroplex keys
B&W
Swan meters
Hustler
Saxton
ARR L Boo ks
Call Boo ks
Tempo

Amcomm

BRITT'S
:!- II~r Radio tiff/ief

Pro

,

Co mplete serwce [ueiiit ies

Yaesu
Mosley Antenna
Cush-Cralt
Hohn- Tower
C.D. E. Rotors
Shure
Wilson
M F J

Hi Pro Mk I

•

2508 North At lanta Road
Belmont Hills Center

Smyrna, Georgia 30080
Phone 432·B006

INTRODUCING
TH E HOI

NEW
II)' Maggiore Eleclronic Laboratory

• State-of-the-art, full-feature repeate rs tha t boast broad range
temperature and electrical stability for use in an urM;ontrolled
environment
• Low current drai n - A plus for emtrgerM;y 12 volt sundby banerv
operatjon

• The receivers develop max im um u\.Ible 'oefl'iit iv ity And sideb;tnd
rejection
• The tra nsrnit ters deve lop 12.5 WaItS (220) 16 WilIh (l 44 ) of clean rf
and a faithful reproduct ion of the input signal insu ring an extremely
good sounding repeater. 50 MHz & 450 MHl also availabl e
• Includes a high quality dynamic microphone and a detailed
instruction manual

PA Res. add 6% tax
INT RODUCTO RY PRICE: $59 7.50 PLUS SHIPPING

Price good til April 30th

M aggiore Electronic Laboralory
84!!5 WEST T O WN R D . M36

WEST C H EST E R. PA. 19380 PHONE 215 436-6051

North Georgia's only
Authorized

Yaesu Dealer

II ,,,,, and 220 II
IlEPEIITERf

L'O

. '

WD6ESWW6GU X

MEMPHIS, TENN ESSEE

/ / _ /
/ -'

ermanla
Amalear
S ppl!l. '~

L-TRONICS5546 C.thed,,1 O,ks Rd.,
Am.teur Dept.
S.m, 8¥b1'• • CA 931 11

We have a portable direction finder that REAL LY works-on
AM. FM. pulsed signals and random noise! Unique l e ft· r i~t

OF allows you to take accurate bearings even on short bursts.
wi th no 180" ambigui ty. Its 3 dB antenna gain and .06 uV
typical OF sensi t iv ity all ow thi s crystal-co nt roll ed unit to hear
and posi tively track a weak signal at very long ranges-whi le
built-in RF gain cont ro l wit h 120 dB range permits OF to
within a few feet of the t ransmitter.

The OF is bat terv- powered . can be used with accessory
an tennas. and is 12/24V for use in vehicles or aircraft . Th is is a
tectorv-built. guaranteed unit-not a kit. It has been successful
in locating malicious interference. as 'Nell as hidden trans
mitters in "Tvhunts," ELTs. and noise sources in RFI
si tuat ions.
Prices sta rt at under $175. Write or call fo r information on our
complete line of portable. airborne, vehicle, and fixed OF
systems.

IN TENNESSEE. CALL 901·452·4276
MONDA Y- SA TURDAY8:30-5:30

FOR YOUR SPECIAL.

CUSTOM HIGH POWER AMPLI F IERS G·12

Write : 3202 Summer Ave.• Mem l7ais. Tennessee 38112

NO MONKEY BUSINESSI
(A) Complete Service Facil ities
(B) Good Deals on most Brands
(C) Shipping within 24 Hou rs
(D) All inquiries handled by Active Hams with

over 20 years experience in ham radio

CALL TOLL FREE
1-800-238-6168
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DISCOUNTS
MIDLAND. CUSHCRAFT
NYE • STANDARD· TEMPO

HUSTlER. TRI- EX TOWER
CDE Rotors· Shure· Astatic
Antenna Inc. • BW • Hy- Gain

Monthly Specials!
'REPAID MIDLAND SHI"ING

13- 510 2M 2Sw Synthesizer 33922

13-509 220 Mhz lOw 12ch148.22
13-5052M 30w 12 ch 18911

s=~~: FREE CATALOG

ADVANCE 11(516) 667-0973
A41 SOUND 7110nt 'AII( 10

COM'ANY, INC. OIX HILLS NY 11746

DOVETRON
Mpc·lOOOC
Multipath Correction
In· Band Diversity &
AFSK Tone Keyer
Amateur Net: $545.00

Standard features include CONTINUOUSLY tuneable Mark and Space channels (1000
Hz to 3200 Hz), Dual Mode (MARK or FSK) Autostart and internal high level neutral
loop keyer (20 to 60 ml). Both EIA and Mil FSK outputs are provided for direct
interface to microprocessor and video term inal peripherals.

COAKIT'-- - -- "
MPC·IOOOCR
Signal Regeneration &
Speed Conversion
Amateur Net: $645.00

A front panel switch permits internal TSR·200 Signal Regenerator-Speed convert
er assembly to electronically "gear-shift" between 60, 67, 75 and 100 WPM. All
incoming and outgoing signals are regenerated to less than 0.5% bias distortion .
Also available with DIGITAL Autostart (TSR·200D): Amateur Net: $695.00

The MPC-1000R/TSR-500 provides Preloading and Recirculation of the 200 character
FIFO Memory, a keyboard·controlled Word Correction circuit, Variable Character
Rate, Tee Dee Inhibit, BlankjLTRS Diddle, a Triple Tune-Pair AFSK Tone Keyer and a
Character Recognition/Speed Determination DIGITAL (OAS·100) Autostart mode.

*The MPC-1000R is also available without a TSR assembly and functions as a MPC
1000C with a Triple Tone-Pair AFSK Tone Keyer. This "Beste-R" permits future ex
pansion with a TSR·100, TSR-200, TSR·200D or TSR·500 by simply lifting the lid
and plugging in the appropriate TSR assembly: Amateur Net (Basic-R): $595.00

You r QSL will bring complete specifications, or call: 213·682·3705.

185

627 FREMONT AVENUE
(P. O. BOX 267)
SOUTH PASADENA, CA. 91030

023
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MPC-lOOOR/·
TSR·500
Dual UART Regeneration,
Speed Conversion, 200
Char. Memory, Word cer
rectlcn & OIGITAL
Autostart
Amateur Net: $895'()()*

CONNECTOR ASSORTMENT

$25.00 $23.50 ."h
Po.lp4 id lo ts of three

Ind udes: 5 _Pl25~. 5-50239, 5·UGI7S, S _U GI76,
2 . PL2SS, r _OM, I · M358, 2 _ M359, I · UG~S5.
I . UG273, 2 · PL259PO, 1- 1021.20, r · Light","g
Arre,lor .

Itf~<f.r au.", & v .... /Keep,tId / 5et><l 1(>( F,tHl Cilralog

COAKIT
P.O. Box IOI·A Dumont, N. J . 071028

Ci rc le e 21 on ROl"' d e r Se...."" C4rd

MOTOROLA PARTS
: a EQUIPMENT :
• •
• Solid state 2m receiver s t rips, helical f ro nt .
• end . 8 MHz . If, 8 Watt audio out , volume.
• & sq ue lch controls included on •
• chassis $50.00
• MOTRACS 25 Watts H.B . less aeees- •
• scrtes . .......... .... .. .. •... $99.00 •
• Control h eads for trace, 5 freq . singl e tone.
• oscillator, 6 treq . pi oscillator. Auto lite •
• dimmer ....... ... •. ...... ... $25 .00 •
• MOTRAe mics . . . • .•.• .. •.. • . $15.00
• Element & amp. only •. . . . . . . . . $ 3.00 •
• MOTRAL speakers $10.00 •

• •
• Send call with order - if you are not •
• in the latest cenooo« include copy of
• your license. •

• •• Lund Engineering Co. •
• 905 County Hwv . 135 •
• Long Lake MN 55356 •

; ~~~.!
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One-Stop
Arm chair Sh opping
For All SWL Needs

i '

••

"NORTH
AMERICA'S
SHORTWAVE
MAIL ORDER
PLACE"

FRAZER

• aeeevers - Drake . vaesu - special
mods lor better cetooreoce * fr~queocy

Readouts * Receilo'i nq amennas • Antoollil
Tuners . f requent)' Cahtlrators • LOg Books

' FM orTV Guides .QSL Albums . AM Pattern
Maps • ITU PublrQilrons . QSL Ad dress Books

* Conlidentlal frequent)' list . Doells *All SWL Bo okS

The New 1978
32nd Edition
WORLD RADIO TV
HANDBOOK
Is Readyl
Listen to theworld with this
comprehensive directory ot
stations at your side. Best
there is ! Only $11.95 ppd.

FREE SWL MINI-CATALOG

GILFER SHO RTWAVE
Dept. 73- 4, Box 239. Park Ridge. NJ 07656

HIGH PERFORMANCE SMOKE DETECTOR
NOW - 01 an Extraordinary $2 3.00
Sa ...ings. List prite $49.95 our speci a l la le
price only $26.95 POltpaid to your door.
The Case for hom e and office Smoke
Detectorl is overw helm ing: (1) Fire
Spreadl 1100% in the first 4 minutes. (2 )
14% of dwelling ...ictiml die upstairl from
downstairs fires. (3) MOlt home fi, e l sto rl
between midnight a nd 6 A.M. while the
family sleeps. (4) Someone 'l home burns
....e ry SS sec a ndl . The.. and ather facts
are compelling millions of wi se Americans
to protect th eir fami lies and homes
aga inst the horrible consequen ces of fire .
Smok e Detectors are nOW required for all
new residential occupancies. With UL
Listed High Performance Del ectorl . you
can comply . Free Catalog . HURRY_
S upply limit ed. Frazer & Associates
Cansulting Engineers , l BBB Century Park
East , Cent ury City. CA 90067. F7

GILFER
~•

Stopwatch Kit $26.95
full si, dig it tJanery operated, 2-5 . olls,
3.2768 MHz crystal accuracy . Times to
59 min.. 59 sec" 9911100 sec 7imes std.•
split and Tariol nos chip, all compo·
nents minus case . FU ll insuuc,

2.5 MHz Frequency Counter
KIl Complete krt less case 137.50
30 MHz Frequency Counter
Kit Comp lete kit less ea se 547 .75
Presea ler Xrt to 350 MHz 51'.95

Clock Calendar Kit $23 .95
CT701 S direct drive Chip disp lays date
and time on .6" LEOS with AM·PM ind i
&<1101. Alarmldoze feature includes buz
m, Complete with aUparts , power w pply
an{j instructions, less &<ISO

Auto Ctock Kit $15.95
DC ciock wrth 4· 50" displays, usee
Nat ional MA·1012 module with alarm
Ophon Includes lighl dimmer, crystal
timebase PC boards. Fuliy regulated,
compoinstructs, Add $J.95tor beautiful
Oark gray case. Best va lue anywhere,

60 Hz Crystal Time Base
Kll $4 .75 Convens digrtai ciocks
from AC line frequency to crysfalt,me
base . Outstanding acroracy . Kif includes;
PC boord , MM5369, crys!al, resr stcrs.
capacitors and trimmer.

New Cosmac Super " ELF"
RCA CMOS expandable microcomputer
wlllEXkeypad input and "ide<) output for
graphics, Just turn on an d start loading
your pr"Oram using theresident monito'
on ROM. Pushbuttonse lection of all lour
CPU modes, LEO indicators of cu rrent
CPU mode and tour CPU states , Single
stepup. fo r program debug. Buittinpwr.
supply. 256 Bytes of RAM, au dio amp, ...
spkr, Del.1 ilOO assy. man. wiPCbo",d '"
all parts fuliV soclc eted Co mpo Kit
5106,95 High address display option
8,95: Low address display option 9.95;
ccstem hardwood cab. ; drilled tront
panel 19.75 Nicad !la.ttery Backup Kit
w/all pa rts 4.95 fully wrred and tested in
&<I bi net t 51.70 1802 sojtware xchng
club; wr~ e for inlo
4K Elf Expansion Board Kit
with Cassette IfF S79 .95
Available on boa rd opbons: 1Ksuper ROM
monitor 519.95 Par liliel liD (l:lrt 57 .95
RS232 Ilf SJ.50 TIY 20 ma Ilf 51.95
s-rcc Memory liF 55.30
Tiny Basictor ANY 1802 System
Kansas Cili' Standard Ca ssette 510,00
On ROM Monitor 538 00
Super Elf own~rs take 30%
Original Cosmac "ElF" kit
All parts ilnd instructs $lI9.5O
Boa rd only 14.95

Video Modul ator Kit $9 .95
Conw rt your TV set into a hrgh qualrli'
monitor without atlecting normal usage
Complete kit with full ;nstruclrons

S.me d.y shipment. First line parts only. Factory
tested. Guaranteed money back, Quality IC 's and
other components at tactcev prices
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Sinclair 3V2 Digit Mullimeter
Batt . cper. 1mVand 1NA rescrunon Re·
~staOOll to 20 meg 1% accuracy. Small,
portab~, com pletely essen. incase. 1vr.
guarantee. lIesl .alu~ e. er! 559.95

Not a Cheap Clock Kit $14.95
!ncludes everyth ing e.cept case. 2·PC
boards. &- .50" LEDDisplays. 53 14 clOCk
chip, transfurmer, all com ponents and
hi! instructions, Sime clocll kit with .SO"
dllpll\'l . 521,95

RCA Cosmac VIP Kit 275.00
ViOeQ compllter with games and grllpnics

NiCad Batt . Fixer/Charg er Kit
Opens shorted ce lls that won 't hold a
Charge and then cha rges Ihem up. all in
one kit w,1ull parts'" inst,uc 57.25

TERMS: S5.0IJmin. ereeru .s . Funds. C~1l1 residents add 6% tn FREE: Send for youl tOpy of our NEW 1978
BankAmericard and Master Charge accepled. OUEST CATALOG Include 24 1.' stamp.
Shipping th~rges will be added on charge cards

Digital Temperature Meter Kit
Indoor ana outdoor Au tomal icallV
SWitches back and forth, Ilellutifu l 5ll"
LEO readoUIS,. Nothing like rt a.ailabie,
Need s no addllional parts tor complete ,
hili operation, Will measur~ - 100' to
+200'f. air or liquid, Very accu rate,
Complete instruct ions, 53995

'78 IC Update Master Manual
1976 IC Update Mast~r Mlinual 530.00
Complete ICuata seiector 2175 P'\I Mas·
t~r reference gu,de Owr 42 ,000 cross
rele,ences . Free upd a1~ servk~ through
1978. Domestic postage 5350 Fore ign
Sll OO Rna11977 Master doaeollt 515 00
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Send 10' fo, our 1,lI esl caralog
Wrrte 0 ' phone lo r mo,e del"is

2400 Crysta l Drive
Ft Myers. Flor ida 33901
all phones (8 13) 936·2397

J2

_ CB • G.n.ral
- CB standard CommunlcaUon
_ 2 meter - Industry
• Scann. rs _ Marine UHF
• Amal.ur Bands _ Micro proc. ssor

crystals

"

Excellent lor
Ham ccnmoocances.

JAN CRYSTALS
KEEP YOU

ON THE AIR

* TELESCOPING
(Crank Up)

• WALL MOUNTED
• TILT-OVER
• GUYED MODELS

(10 100 Ft.)

VERO BEACH, FLORIDA 32960

MFG'S OF
ALUMINUM TOWERS

ALUMA
TOWERS

easy r:
to

charge

HIGH OUAUTY - lOW PRICES I
MAOE IN lONG

LASTING
NO-RUST

ALUMINUM!

McCLARAN SALES TAKES IN
ANYTHING ON TRAOE FOR NEW

ALUMA T<M'ER S.

NEED: Scarners. CB. 2 MeIer. Manne.

Anbque$. cces.
Ham Gear A47

Wired $25.00

PAICe"

FEATURES

For use in repeaters. links. or
any place where II CW ID is
requi red .

FEATURES

4-0igll Toochtone- Dec:oderJor
paging aod control . CMOS
redeSign based on AutocaA 76
(73 mag., June 76) .

FEATURES

For use in appliCatiOnS $Udl as
repealer decode~where II c0n
stant audio level IS deSirable.

Kit $14.95

•• '"1'1'1 -- • . I , :...

....~ ,':~
" .,; ...

PROGRAMMABLE CW ID',

• Simple "key-in" programming
• Extremely low power consumption
• SeIf-oompleling atlef trigger
• Low Z audio tone outpUl
• Output lot keying edema! CW device
• -mic" key ovtput lor keeping transmrtter on

wnile 10 in progress

PRice·

Kit $29.95 Wored $39.95

AUDIO LIMITING AMPLIFIER

• Will take any input from l OOMV to greater
than 6V pp

• Maintains constant lever output over range
+2dB

• Low distortion OV9f range
• Range 100Hz - 25KHz
• Operates 'rom single 12V power supply

·Galifomia residents add 6% sales tax.
Sh«Iin9 charges wia be added on all items.

• HI·Z Input. will eonoed 10 any aV81Lable
0",,0

• SeIt-adjuSbng Inpul Amplltl8f
• W" not lalse
• AbsoMety rell8tlle
• Low power consumpbOn
• Thousands of possible ecoes
• Field progrllmmable
• Qperate from Single 12V power supply

PR ICE"

Kit $39.95 Wired $75.00

18618·2 PARTHENIA ST,
NORTHRIDGE. CA 91324

(213) 993-5159 J9

AUTOCAll DECODER

NEW PRODUCTS
BY POPULAR DEMAND

- • -, r <;

"' ;..., -",
"

"• -.• ..

J BWElECTRONICS,INC.

-_ . , ,..----3· - j~
v '; -. . 'J'-· ,,. .! "'1" .-j:. ~ _"•. :.,"i! ." ,.
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Send for Descriptive Brochure and Complete Dealers Ust
P,O. Box 3435. Hollywood. CA. 90028 P29

PP-2

a ll n a
a n n n
linn.
!lI 1I1llI1I

PP·l

WANT TO KNOW WHY

EOPLE WHO KNOW QUALIT
AND NEED RELIABILITY
(Military, Industry, RCC's) Demand

Pipo Communications For Trouble Free

,n r- ,!o.uch .rone En~~ers a.s- .1
-t-t-

M4DISON
ELECTRON ICS SUPPLY. INC.

ISOR McKinnt-y. Hou.ton TX 77002
(113) 658-0268. Nita (713) 491·5683

A14DISON BIG
SIGNM. BUYS

OMNI.J 2 ·mete, mobile or
portable antenna. 3/8" thread, 5-dB gain
11 .5-dB gain over conve nt ional 5 /B.wave
mobile whip antennal. $29.95; 450 MHz
$27.95. Guaranteed results.

BIRD 43 WATTMETERS PLUS SLUGS
IN STOCK. PREPAID FREIGHT

PREMAX 4 h . gfound rod + clamp $4.50
MIDLAND 23-136 du.1Il ""I. read$
SWR and r.lative po_r. Handle$ 1 kW
from 3-150 MHz•... .......... .... $21 .95
VAESU FT 301 + FP301 AC Supply 0

........•........... ... .. . _ _ $750.00
YAESU FT·301D + FPJOl AC SuPP'V
. ... ... ... ............... ... ......... $935.00
HY GAIN 18AVT/WB + 100 feet RGS
coax $100.00
HY GAIN l8V VlIrtical $19.95
Model 214 2m Vagi $21 .50
HY-Gain 208 2m Vagi $15.95
VHF SPECIALS: Kenwood TS 7005
Li$t . _ • $679 _ Call for quote
KLM : Antennas, linellS, Ace::essori.

All In S tock - FREE balun w /2
met... base antenna.

JANEL PREAMPS: In Stock. TKhnieal
Books (AR R L, Sams, Tab, RCA, T .1.,.",
HAM X ROTOR (New Modell Turns 28
sq. ft. of antenna List ..• $325 Order
Now YoU" Price- $249.00
CDE HAM 3 $129.00
SWAN METERS: WM 6200 VHF Watt
meter $49.95; SWR 3 Mobile $9 .95
TELEX HEADseTS; In Stock
CETRON 5728. . . •. .. . .. . . . . . . . $24 .95 ea.
RAYTHEON 811A
Sealed C.tons ......•......... $16.00/pair
ADE L nibbling tool , $6.45; punch $3.50
CABLE 5/32'"', 6-strand, soft~rawn guy
cable. For mast o r light to_, :u foot .
BELDEN COAX CABLE: 8237 RG8
21, ft. 8214 RG8 foam 25;' tr ., 8448
S.wire r010r cable 16« tr ., 8210 72 ohm
kw twinl8ad $19/100 tt., 8235 300 ohm
kw twinlead $12/100 ft ., Amphenol
silver-plate PL 259 59, ea. UG175 ecept
er 19" PL-258 dbl female $1 .00.
NYLON CORD 5000 ft . + per roll
$15.00
BELDEN 14 Il&Igll copper stranded a~

tenna wire. . . . . . . . . •. . . . .. . . . $5.001100 ft.
BELDEN 9888 Double Shield RG8
Foam-direct bury - 100% btaid 39;'ltt.
22 gauge plastic covered ant . wire for
long wire. radials. $350/1000 ft .
KESTER SOLDER 1 lb. 60/40 , .062
.... ... ... .................. . ... . .. .... .. $6.so
Leader - Amateur Test Equip. - 10%
oft list .
Mallory 2 .5A11000PIV epoxy diode 19l1!
ea . .001 MFD 20KV CAP. , . , . ,. $1 .95

WE WILL NOT BE IN DAYTON.
Call o r write for S tay·At -Home Specials .
Bearcat 2 10 Scanner 5249 .00.

CALL FOR FAST QUOTE, OR WRITE
AND INCLUDE TELEPHONE NUM
BER. IF WE HAVE YOUR BARGAIN,
WE'LL CALL YOU PREPAID.
TERMS: All pr ices FOB Houston. Prices
sub ject to change without notice. All
Items Guaranteed . Some items subject to
prior sale. Send letterhead for Amateur
dealers price list. Texas residents add 5%
tax. Please add postage estimate, eXCll$
refunded.
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amateur radio manufacturer's association

This symbol is important
to amateur radio...

present and future.
Watch for it.

ARMA STATEMENT OF PURPOSE

The Radio Amateur Manufacturers
Association is an organization comprised

of individuals and companies whose products
are intended to be sold to amateur

radio operators t hroughou t the world .

As a representat ive group of importers
expo rters, manufactu rers and dealers in

amateur eq uipment. A RMA is the off icial
spokesman for t his h ighly specialized industry.

and has a vested interest in the fostering
of continued growth of the radio

amateur service. worldwide.

MEMBERSHIP ROSTER

To further these goals. ARMA
disseminates information from its headquarters
on various proposals and act ions that may
affect its members, represents t he industry
in meetings. and on var ious comm ittees
to develop a favo rable public attitude
toward amateur rad io , d irects an d advises
the industry as to its best interests .
and interprets industry wide technical stan
dards as required . ARMA supports
amateu r radio worldwide through club,
government and industry Iiasons.

COMPANY REP RESEN TATI VE M EMBERSHIP COMPANY REPRESENTATI VE MEMBERSHIPCOM PAN Y NAME

CLEGG COMMUNICATIONS CORP. eo CLEGG FULL

COMP AN Y NAM E

ICOM EAST,INC. W. MOEL LER, PR ES , FUll

SWAN ELECTRONICS L. McCU LLOUGH
ASST'T MRKT G, MGR.

TE N·TEC.INC. J-OHN BURCHFIELD. PRES.
TOM MITCHELL

TR IO·KENWOODCOMMUNICATIONS , INC. BARRY COPELAND
SALE S CO--QR D.

VHF ENGINEERING MARV'N OR USKOFF , GEN . MGR .

COMMUN ICATI ONS POWER, 'file. ROBERT ARTIGO. Pf'IES. FUll
DAVE WtSHERD, V.P.

COWA,"I PUBLISHING CORP. RICHARD A COWAN , PUBLISHER ASSOC IATE

DEJ'nRO'" RADlD CO. , INC . DEN",IS J . HAD . PRES. FUL L
RO oERT E. LEVINE, GEN . MGR.

GE NERAL l iNEAR SYSTE MS GARRE TT 0, HART NEY , PRES. FULL

HAL COMMUNICATIONS CO RP. GEORGE PERR INE. MKTG. DiR, FUll

HAM RADIO PUBLICATIO NS T. H. TEN NEY. JR., PUollSfiER ASSOCIATE

fiY-GAIN ELECTRONICS CORP. KIT KtTTE R ER FULL

fi AM RADIO CE...T ER , INC . DILL DuBORD, PRES. FULL

KLM ELECTRONICS. INC.

LUNAR ELE CTRON ICS

nMAGAZ INE

SPECTRONI CS . INC.

MICHAEL STAAL. VP.

lOUIS N, ANCI AUX. GE ... . MGR .

WAYNE GR EEN,
EDITOR. P UBLISHER

JOHN OORGEA UO

F ULL

F ULL

ASSOCIATE

F ULL

FU LL

FULL

F ULL

F ULL

D' GITAL ELECTRON ICS INC. Cfi ARLES F. WALLS. V,P. ASSOCIATE WES'fCOM ENGINEER ING MERIT R . ARNOLD. OWNER FU LL

SUPERE X ELE CTRONICS CORP. M. G. SILVERSTE IN. SALES MGR . F ULL YAESU ELECTRONICS COR POR ATION DUKE TAMURA, PRES. FUll

RA DIO WOR LD. INC.

R US H ELECTR ON ICS , INC.

W. L. SPINDLER. PR ES.

C. H. RUSH, JR" PRES,

ASSOCIATE

ASSOCIATE

MIDLAND INTER NATIONAL CORP,

THE BASE STA TION, INC.

PATRIC K A. O'MAl l EY

AR THU R S. MAYOFF

FUL L

ASSOCIATE

THE RADIO PL ACE G. STILWELL, OWNER ASSOC IATE AMERICAN RADIO RELAY LEAG UE LAIRD CAMPoEl L. ASS' T GEN, MGR . FUll

SPECTRUM COMM. J. J . o.coUCELLE. GEN. MGR. FULL

EHRHORN TECH , OPERATIONS R. E. EGNOR, GEN. MGR. F ULL

PAL ElECTRONICS NOE L LUTSEY. TREAS. ASSOCIATE

ANIXTER-MARt<;

ATLAS RADIO COMPANY

CIR IND USTRIES. INC.

MARY ERHARDT. GEN . MGR.

LES JO HNSON. VP.

CHARLES INS KEEP, PRES.

FULL

FUll

FULL

Comments and suggestions are invited from compa nies and
ind ividuals concerned with the present and fu ture status of
amateur rad io . Such correspondence and requests fo r mem-

bership information shou ld be referred to : Bernard Towe r.
Sec. Yaesu Electronics Corporation. 15954 Downey Avenue.
Suite . 19, Paramount. CA 90723
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. -11. · ••·1/Z- • •OUS· .. .Sl .15 IN. .

...nc cssrs~
wElIlI • d,"'_ ud 11"'1 VII

_ ...1 D.O .
nur Z·•• -a- U .]I
2S166 Z· • • · .1.6· • .90
251 ... Z.6·• • •1·.1.6· ~.q

2SlDJ l.Z·"'·"· 6.Z.
25211 • •J·.1 . • •.. .. • 8.28
21556 2.6·••. 1·02.6 · 6.1.
21600 • •) · . 1.• · 02 .• •

(,,/ ""'.n./<I.I.... ) 10. 78
2S25F 2.8 · .$ . • ·.Z.• •

( ... tllI ld) 5.10
~D · bl ...
l ~'lC 2. 6· • •.8· . 1 .6· 2.6~

"SOCl£lS TT
l ow Prot.l, Sol-.. t .l1
• ph l . " It ,i. I .•
U , In . I t 11 pl. •...
" ,I. . 11 '0 pl. .n
18 ,t. .n
Wire Iff"
I pi. .45
I . pI " .4'
16 pto .55

Sol.rl e.. bl'l._rd SKt!O" ...
M b,,"d~rd Itrl PI of ~ . 0d. U
Heh. 2 bu. 1t,lp. of . 0 sodlU
,"eh. c_ .. t br«_.1 ' 0....lte....
1_ , . te .• I CC'P U l..ds .01· to
.1l35• • 1I-.tI.. Sl l. 9S ' " .

I C ellEAI*l,U D

~11 ..r platt<! e~lIIr d~.lu

~ld. ~ • 16 pi " DIP IC· . I ....
l .tlreo"...e l1o. ~1•• . $1. 00

• LED,
'·O ~,.. .~ "M 1. 1S .., ...

,~ ... 1411 .n - .....~ ... "" ... '00' ...
1401 ... lU5 ." .." ."1416 ... 1496 ... 4011 ."..~ .n 14121 ." 0 .. ."'m .n 1412) ." 0" .M
/431 .n 14141 ... ,." ."... ... lU4S ... ~, .M
,~ .n 14151 ... ~. .",", ... Jun .n .., .M
,~ .0 141~ .n.." .n ' 4lS1 .U
,,~ .~ 14161 .U ~
,~ .~ I',n .M ....
1115 •• ~. ." '''',... .M ... •• ~,

,w ." ...,,,,
'lIZ

~ Re<I LED\
J_ Gr'ft'I LEO_
J_ fell"" LEO_
~ Cle" LEO<

SI1 ..r pl__• c l~~I U

fit. 10' IC .......Joti'd
<_oU. Z t r lpl...... 0'
U 1101.. f ... 01' . J- )l16·.~-lIU ·

$1.00

INTERN ATIO N A L E LECT R ONICS U N L I M IT E D
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send tor Free Hobbl House Catalog H23

969 BALL AVE.• UNION. N.J. 07083
R..ail Store Open Mon.-Sat.• 9 t o 6

lowest prices

Terms and Conditions
57 .00 Min. C.O.D. Order, Phone Orders
ac:c:epted.
515.00 MInimum Bank Amerlcardl
M..terCharg.e order.
Add $1 .50 Postage and handling on all
orders.
Outalde Continental U.$., U.$. FundS
only. - Add postage ·
N.J. Resldenta - 5% Sa"a Tax,
Money Back Guarani.. on all orders.

Variable Trinvner cap 5/$1 .00
3-18P1SOv

6 D cell Battery Holder .•• • • • . 3/$1.00

16 Pin Dip Strip sccket 10/$1 .00
by AMP

5Otl: Trim Pot 10/$1 .00
PC Mount thumb wheel

Power Resistors •• . . . . . . ••• •• 8/$1 .00
620 Ohms 5% 5w

8 Ft. Stereo EXlension Cord .. 2/$1 .99
RCA type plug at both ends

ACAdaptor: ", •• • • • • • • . . . . . . . $1.50
Input: 120 VAC 60Hz 3.7w
Output: 9VDC 100 MA

Potentiometer Assortment . 12/$1 .00
Indudes lK to 100K. Tab mounts. printed
circuit, duals, push-pulls. nylon and metal
shafts (long and short)

IN 4148 Swi1chlng Diodes. , . ,SO/$1.00
Factory prime, taped and reeled

Mini-Audio Transformers .. . .10/$1 .99
Asst . 01 outputs 1" square

15 Trimmers & Sensitivity
Controls • . . . . . . ••• • • • • . . . . . . .5{$1 .oo
2.5 meg central cermet trimmers and
miniature wire wound rheostats.

LM 555 T imers 3/$.99

Vinyl Electrical Tape . , , . .. • • • .2/$1 .00
amnx wx ss'
Screws ... . . • • • • • • . . .. ... . . . $1.99 lb.
1 pound, assorted sizes

Cl06 SCR to 202 PICkage . , . . . . . • $.99
300 V.4 Bmp

WESTINGHOUSE TUBE
SPECIAL

BOXED AND BRANDED
6EJ7/EF1 84 2.20 6KZa 2.40
6EW6 2.20 6LBGC 3.60
6FQ716CG7 1.85 6LB6 4.75
6GF7A . . . . . . . . • . 3 ,20 6L06i6JE6C 4.85
6GHSA 2.00 6Z10/6J1Q 4.30
6GJ7/ECF801 2.25 8FQ7/8C67 2.00
6GM6 2.50 12AT7/ECC81 2.00
GGU? 2.50 12AU7/ECC82 2.00
GHB? 2.40 12AX7IECC83 2.00
6HM5/6HAS 2.30 12BY7AIV/Q 2,20
6HZ6 2,00 12HG7/6N7A 3.30
6JC6A 2 65 17JZ8 2.50
6JS6C 4.50 23Z9 3 .00
6JUSA 2.60 33GY7A 3,75
6KD6 4.90 36MC6 5.00
6KE8 3 ,60 38HE7 3,85
6KT8 3 .25

Your Home for Quality Kits, Projects and Components
Toll-Free Wats Line -800-631-7485. Open Saturdays
In New Jersey Call (201) 964-5206

1V2 1.50
2AV2 2.00
3A3C 3.10
3AT2S 3.00
3CU3A 3.75
3DB3/3CY3 3.30
3HM5/3HAS 2,50
SGH8A 2.75
GAQ5A 2.00
MUBA 2.00
6BK4C/EL4A 4.50
6Bl8IECF80 1.75
6CG31W3/03 2.50
6CJ3/SCH3 2.50
60W4B 2.50
6EA8 2.50

60 Hz. Crystal Time 8ase Kit • • , $4.95
Use with Digital Clocks fof 12 VDC or
Portable Operation.
Kit includes: PC Board. 5369 Divider Chip.
3,5795 MHZ XTAL and au other parts plus
complete instructions.

70 Volt Line Transformer • •• " " $2.90
Power Rating - , 0 watts, Model TR·l
Prm ary Volts: 70.7 - PrllTlary Taps: 0.63.
1.25.2,5.5, and 10 W Secondary Impedance:
4 & 8 0hrns. Pnmary and Secondary Termina·
tions:8" color coded leads. l ~"H . "1,.0. Z"W.
eese aw-w

6" Pioneer Pincushion Speakers
3.2 ohms, 71/2 watts $3.95 pair

Heavy DUly Alligator Clip Test Lead
Set ......•• • •• •...• , • •••• " , .. $2.49
Set 01 tc cccr coded leads with insulated
alligator clip on each end ,

Switches
DPDT Slide Switctl 10/1 .00
DPDT Momentary Slide Switch . 1011 .00
DPDT Slide Switctl , long handle 10/1 .00
DP4T Slide Swilctl (5 sets
of term inals) , 10/1 .00

High Power Transistors , 2/$1 .00
2N3055 NPN (ITT TO 3 Casel

1000 MFO 35 Vol1 Electrolytic
Cap&Citor Axial leads , , 4/$1 .00

ACIDC Wall Plug
Adaptor-Charger $1.00

120 volt inputl6VDC 130 MA output.

Sound Actua1ed Switch $.85

6 Ft. Une Cords •. . . . . . . . . . 6 tor $1.00

DL741 Jumbo Displays . , •• • ", .$1.35
7 Segment·Common Anode

Diffused LED's, Jumbo Red LEOs 0,2" ,
and Factory Prime .7/$1,00. 100/$11 .00

7 SEG LED Displays $.59 ea.• 10/$5 .00
33" Type 707/MAN-l 14 PIn Dip, cam
mon Mnode or Cathode,

Jumbo Red LED's .. .. . . . • • •10/$1.00.
100/$9.00

25 PK. LED's Ass1d Sizes &
Colors • ••• " , •••• " " , ••••• " $2.50

25AMP
$1.30

1.40

1.60

5AMP
S .50

.90

' .00
1.20
1.40

Transformer $1.49
6.3 vol ts at 1.2 amps

Capacitors500 MFDat 50V ""'.00
SOOMFDII15V _ 5/$1.00

Clock Chips
MM5314 0r MM5315 . . • . . . . . . . . . S3.SO

Voltage Regulators.
Posltlve- To 220 Pkg .. .. .. .... $1 .00
7805.7806.7812. 7815. 7824
Negative - To 220 Pkg $1.25
7905,7912.7915
To-3Pkg.-LM309K $1.25

Dry Reed SwItch
Capsules 25/$1.98

Glass Sealed. 5 amp 115 VAC

lC Sockets •••...... • • • • • . , $1,00
a.14,15,1IPln 5/51 .00

Bridges
1.5amp,200v . " " " " • •• • . . .3/$1.00
3 amp, 200v ••• . . . ", ., . • •.. .3/$1.25

Bridges

2AMP "AMP
$ .60 $ .70

.70 .80

.80 .90
1.00 1.10
1.25 1.35

VOLT
50

'00
200
400...

MA1003
MOBILE CLOCK
MODULE (National)
S18" complele

Attachea dlreclly to 9-12V Battery. AutomatIc
Nighttime Dimming . Fluorescenl Dlaplay
gives Color Choice (Red, Blue, G_ or
Yellow) when UMd w/correspondlng Color
Filter. Includes - Module, Swllchea, & Filter

ALUMINUM CASE WITH FILTER.
(awltcheslncluded wllh clock k ill . In Silver,
Black and Golcl . Filter colors - red,
blue, green, or yellow. IS.75

Complete Clock Kit $9.95
4 DIGIT 12/24 HOUR

Includes: PC Board , 5316 Clock ChiP, all
components and Power Supply.
Displays hours and minutes . . . Switch 10
minutes and seconds . . . AM-PM Indicator
. . . Elapsed Timer ... Fluorescent Display
octons: It alarm tuncton des ired add $2 ,50
(includes speaker and all components )
Plexiglas Case Krt (red 0( blue) $2 ,00

'9,



••••••
IDD .
DUa l

f ......c-l· ....
___.. III ·...

Toucn T_ "..
WHY BUY LESS '

THE fMMC·'
" AS IT ALL /

• N_' Auto ke)' up
• Snap-""Ioon ~eyboa rtl

• Ad,. I....~I and I"""
balan«

• ~ ..~ha"YlrM\K,"""
• Only 311-. T

' . 9
lea tu,e5 wh IC h ere found ,n only the' most SOPhI.lIcated lind
e!lP8"lIve a"cr,t! end comme,c'lI l u.nsc8lve rs

• TRUE FM. Not phase modulllllon - IOf .~rb empha"zed h l·f, lI ulho
qUllhty second to none .

• RIT CONTROL: Used to Improve clarity w he n COnlllCl ln'il sU"hons
wllh 011 f. equency ca rrie r.

e MONITOR LAMPS 2 LED'. on front pllnel ind,cllle t I l incoml"'il
sl'ilna l ·channel b usy, a nd (2) Trllnsmit.

e FULLY REGULATED INTEGRAL POWER SUPPLY: (lperllIH"iI
voltllge IOf all 9v circu,t. Independently '8gUI'led. MlIn'....
CommerCII,,1 H..h Filter

• MODULAR C OMMERCIAL GRADE CONSTRUCTION 6
Unlt lll!l'd module. e llm,nll te StillY coupll "'il lind lac,lItllle e lise of
ma intenance

• ACCESSORY S OCKET: Fully _ red lor to uc h lOne, phone pa tch,
a nd othe r acca u o. ia s , Internal switch co nne cts .ece'Ya r cu teut tc
IO lerna l s pea ka r w hen eeoneetc r IS not In use.

e MULTI· PURPOSE METER Tflple Funct'on Me te r P1'oYlde.
D'$Cflm,nator Mete r. ··S·· Reedl"'il on ' ece'Yfl e nd Power 0 1,11 on
T' lI n. m'l .

e RECEIVE: Better ttliln .25uy senSltlY'ty , lS POLE FILTER a. _II ..
mQOOhthlC crystalldte r a nd AUTOMATIC TUNED LC e lfCUllS prOVIde
superIOr slurt selecltvlty . COMPAREI

• HIGH/lOW POWER OUTPUT: 1S waltl and 1 wa lt , sw'tch
selecte d, Low po_r may be adj usted a nywhe.e between I and 15
watt. Fully p rotected·short or open SWR.

• OTHER FEATURES: Dyna m,c Microphone bUilt in s pea ker. mob lla
mount. e xtemat 5 pm accessory Jack, s pea ker Jack, and much. much
more S,ze 2'h .. 7 . 7'h , All cord• . plU'ilS, luses, m IC rophone hange<,
etc , 'ncluded , We .ght 5 Ibs

8817 S .W. 129th Terrace, Mi.mi. Florid. 33176
T.lephone (3061233-3631. T.lex: 61 -6628
U.S. DISTRIBUTOR

Flegula t.cl AC/PS
Moo.J FMPS-4R ••. 139.96

$41900

INTRODUCTORY
PRICE

Doe. Your Unit Cover The New
Sub-band 144.6 - 146.6 MHz?
The FM2016R Do••, PLUS MARS·CAPI"

All Solid State-CMOS PL digital synthesized· No Crystals to Buyl 5KHz steps' 144·149
MHz·LED digital readout PLUS MARS-CAP and MULTIPLE OFFSET."

.5 MHz Band Coverage - 1000 Channels (instead of the usual2MHzt04MHz-400
to 800 Channels) • 4 CHANNEL RAM IC MEMORY WITH SCANNING •
MULTIPLE FREQUENCY OFFSETS. ELECTRONIC AUTO TUNING - TRANSMIT
AND RECEIVE. INTERNAL MULTIPURPOSE TONE OSCILLATOR. RIT •
DISCRIMINATOR METER ·15 Watts Output - Unequaled Receiver Sensitivitv and
Selectivity - 15 POLE FILTER, MONOLITHIC CRYSTAL FILTER AND
AUTOMATIC TUNED RECEIVER FRONT END, COMPAREI. Superb Engineering
and Superior Commercial Avionics Grade Quality and Construction Second to
None at ANY PRICE.

• FREQUENCY RANGE Reee"... and T"n5m't 144 00 10 148995
MHz. 5Khz sleP5 11000 channel$)INCLUDING NEW BAND 144 ,5 
145 5MHz + MARS_CAP and MULTIPLE OFfSET,'

a l EO DIGITAL READOUT .
• 4 CHA N Nel RAM SC A N N ER WITH Ie MEMORY:Program env4

f,equenCltlS and reprogram at IInV lime USing the t runt panel
controls -search fo' occup,ed (closed) channel or vaClnt ~openl

channels In le rna l NI·Cad mclvded 10 tetern memory 100 d iode
main.. to _re or che nge)

e MULTIPLE f REQUE NCY OffSETS Three pos.tlon. A.B.C.
prOVIde<! IOf Inst.U.11OO of optl(lO.8l cryst•••. EXAMPLE - I MHz
oHset , Oupl", frequency OfIsel BUilt ,n . 600 Khz PlUS or MIN US 5
KHz s tep• . plus SImple .., .ny Irequency.

• INTERNAL MULTIPURPOS E TO NE OS CILLATOR BUILT IN ,
1750Hz tone burst lor '" wh 's tle on Opllrlltlon '" ,nd sub·' ud lble tone
operation possible by Simply adding a capac itor acrosslhe terminals
proy,ded. Inle rna , 2 pos lt,on ,wltch lor e utcmenc and ma nua l
ope. allon , tone burtt or .ub audible tone Pl · ' dJusta b'e 6O-203 Hz
1100 Hz provided).

• AIRC RAn TYPE f REQUENCY S ELECTOR Large 'nd small
CO<1" ,,11y mounted kn.obs Mllect IOQI(HI 'nd 1()l(Hz s teps
respect l....ly Sw,tche. cllc k· s topped w ith, home posiloon lee""8le
l.e que ncy c h. ng,ng wlthOUI need to YISW LED'. while d"v.ng and
prOVIdeS the lI'ilhllell ,mateu, _ th lull B" ,lle dial •• l1a nda rd
equ,pme nl

• fULL AUTOMATIC TUNING O f RECEIVER fRONT END AND
TRANSMIITER CIRC UITS : DC output 01PLLled toyareClord,ooes
H'l ' II Irol'll e nd RF luned C"CUlII provld• • lull 5anlilllY'ty a nd
optimum Intermodul8l.on reJlIChon oYer the enll, e band.APC lAUTO
POWER CONTROlI - K. ep. RF OUtpul con.tent from band edge to
band 8d'iI'8 NO OTHER AMATEUR UNIT AT ANY P1't ICE he. th e58

NEW!
THE FUTURE NOW!

FM2015R

"""'""" SM> ..~.c......,..
leor~~_1Il<
~." J
(20H ~1. lOOJ

MlJn ul lJctured b y on t! 01 the w orld's m ost dist inguished A I'ionics mlJn UflJctuf "rs. K yolcu to Denshi KlJish lJ. Ltd. e..n Bey('"',,"'''''.
llu.Il Bey .

First in th" w orld w ith lJn lJlI solid state 2 meter FM trensceiver. (bll) 1!>9 H1b
_ T "-I", SIIOI'
R..ert uto"
(1lO1~ :~ 0991_ ..r.c"on-.. '''''_ .100""
~}":- !00B4

DEALER INQUIRIES INVITED. CM-~ .~--
161:': m n~

PLEASE ORDER FROM YOUR LOCAL ....t.,-~
DEALER OR DIRECT IF UNAVAILABLE. t:1.:1 7Jl~

IzAMATEUR-WHOLESALE ELECTRONICS

192



NEWI ALDA 103 HF TRANSCEIVER SIGMA XR3000D
LINEAR AMPLIFIER

INTROOUCTORY PRICE

$789
2 Dey A" Sh,,,,,,,,,,t All,......,.. on U,S

Al'pon 10 Altpon 135
AI.......nIl He",." Shghl'" H"iIhe,

SPECIFICATIONS;
e Full band covllrage 160·10 meters including MARS.
e 2lXXl wallS P.E,P. SSB input. 1000 Wlllts input ecnueueus duty,

CWo RnY & SSTV.
• Two E,mac: J -5OOl conserval,vely rated f1n.ll.
• A ll mlltor HV and otheY C: II"(;UI! c:omponents mounted on Slngl. G· l0

glalS plu~ In board. Have a servIce problllml (Very unlikely) JUlt unplug
boa rd and send to UI .

• Heavy duty commercia l grade quality end COnlllructlon seccod to no
other unit lit any price!

e Weight. 90 .bs, Sill: 9YJ" Ihl ll 16" twIll 1&~ .. Idl

SUPERB NEW WANZER Z-4T""'~~~
TRANSMATCH

600 MHZ FREQUENCY COUNTER
WITH CRYSTAL OVEN TIMEBASE
• Sensitive-No Direct RF Connection Required
• Accurate- .5PPM • Selectable Resolullon

NEWI
TRISTAO'S

40 ""'" S.~·

,-~
C<_.up
~.

P/o.H..,...
..... Spn.1
Pod.fI" Pt_

'-"••r~,,~

..... . k..

CO/ltPAIlEI

$189

' 129

, ..'

Introductory
P,ic:.

F...,.C. b',,,,,,b __

o w

OSI

• AoI... Ind..ao<
• S"';!t::MbIIo Double· L 0 ' Pi
• l" /o..t Swilc11
• e-..",.. Gr_ e-u_
. 1110·10-'

• ",W

NEWI SIGMA MODEL AF250l

DEVIATION /M ODULATI ON METER
Irmoduetory PrICe

FE"TURf S : E><t.emely siable local 05(:,11810' lOt e8SY m. asure .....nt of
HF, VHF, .nd UHf bfInds • ..,ployi"lil ~l1l, ...e feedbM:k. to ,nsur.
e.lremely h'llh stablloty . Eny to read. • ccurete tmear seal• • DlreetoH
the air silln., menure",enl capabil ity. OPTIONAL 12v DC Po_, Kit 
' 12 . FULLY CERTIFIABLE FOR COM M ERCIAL USE.

S PEC IFICATIONS : f requency: 1.8MHZ-520MHl/ 3 ,angll select
IA B,C,EXTI. A .a"Ue: 265 MHZ-4OMHZ. B range: 48MHl-6OMHl. C
range; 14OMHl-156MHl (generous oYerrangeaj. EXT. rengoe: 1 8 MHZ
520MHZ (Need Signll l Generatorl • Input level ; 11I Through type Input
level. 1W·20C1N (RF Input Termlnall. 121 Direct Input level : M ore (han
8Odb/500hm impedance • Amplitude modulahon ; 0· 100% e
Frequencv dlviation: 0 ·20KHZ • Accuracy: +/ ·3% of full scale e Inter
mediate frequency: 10.7M HZ e RF Attenuator: l)..6Odb vanable . Audio
SI~nal osci llator: 11 1 AudIO Frequency-1 .1JOOHZ 11 KHZ). 121 Outp ut
I_ .--More than 1V RMS Ivaflablel e Power Source: ACl1 7 e Dlmen·
sion l: H·5W ·I14Omm). W ·10'A" ·'26Omm). D-7'Ao " l1 84mml e Wt.: 7.bs,

$169

Please writtl for Specia' Package Prices
• Superb Commercial Grade Quality and Construction

Second to noneI
• Superior Audio Qualityl
• Totally Solid State
• 250 Watts
• Modular Plug -in Circuit Board Assembly
• Dua l Speed VFO Dial -Vern ier
• Semi-Break In CW w ith Sidetone

SIGMA Af·2000 SWA & POWER METER

$29 ".
InlfolluClory Price

SHIPPING ANYWHERE U.S.. $1

Col PWII S""I.. 2OCNV·
2000W Fr A."V. 3 5·
1&0 _ .....

• cont I'" AF2000_; _one_
11' _ AF2000 ...,_ .., .,.., ...
"'0'''' '0".1 q Io I,
,,..,,.._ ,,, u" *' ..
.....n' ,..".. ",. 11'''. S...
7" lw).21 /3" ld)

GO PRIVATE/ on 2 meten w ith
the FMTD· 1·

SPECIAl lNTRODUCTQRV PRICE *7500

v••

NEW COE HAM III ROTATORS_
ReI). S15U5_S125

$169
__.. 10<_..

FLUKE
Model802OA
Prol• ......,..OM M

N ew Standard 2 M eter
FM Transceivers Speci-'
Model SAC 146A PK b&.

SAC 146A $314
4 X\l15 34 94 ~nd 94 94 NC
USA10el1.J .~ en~Ch,'qer 504 7
PT)6.I4 L....lhe<c.o;o $ 11
~l '911_ ~"' I<lll W"'Cl $10
Il l ·~ ~

IItq 504 1)

NEWm Touch Tone pad p~~; $289
completely w ired and
ready to p lug in . $59.95 COM PA R EIPriee .29

..,"'" 400
~ C"'''S I IOI'''' '00
10 SAC '. 0;.0.
e S,....,.. ' 0 ."n ,"" . no, _
e S..... ,0_.. . n4 OYOI." • • SAC· ,.u,
e C"""' ''t~ , W'AED &. HSIt D
e .0,. 5-0 Y.._ .. , '~ ",oot 0''''' """"
~-

'M"
FM201tA Ac.... •• IIKOI< SPfCI...... SAUFM1..... ·oc." ••
IUPER SCANNER '000 To... FMOf . l 011_ OpI_II:" . Z Eo .
S,..,,"...... e-lHIity ••... . ••• .......,_.. C........I. I'ltIq.." n

FMPS ·4A 1'Iioll""' \ed AC/PS . . •• .. ' 3' .' 5 FMOF ·2 1 Mli. 0tI.., 0""0" Kll INo
FMMC· l· M." Opho.. w oth i~ .i" C,,.,.II ,,, 8 ..' 1 n

T_T_ P I 499f> MAAS .CAI' OpI_Kil . A" y Fr ncv
FMTO- I • ,., 1. Coil Doc_ 10< .- An, Spl" , " .12

...th _ p,.1Ill' "" .....
TouchT_P.._ 175

I,lAIIS -eAP _ I,l......... 0tI_ 1(,,' - ......
F,..._ . Any SpIll .
No C I-II 15

FiolAT· I ~ W Pon.,l. An", ,,,, . lo r
lio'e l. Mo,. 1 0' Apen",.", ' 1.95

Ex". DC Cord & PIUII 54.00
Sennao M I 14 00
.......... ,"V8<..,.... ((.o" . I . .. . 1{; 00

AMATEUR-WHOLESALE ELECTRONICS
8811 S.W. 129th Terrace , Miami , Florida 33176 A2 1 :!E=
COURTEOUSPERSONAL SERVICE_SAMEOAY SHIPMENT· Prices subject to changewithout nouce . t I,
Telephone: (3051233·3631 · Telex 51 ·5628· Store Hours: 10-5 Mon.·Fr!. 6

SUPERB NEW ICOM
IC· 7 0 1 HF TRANSCEIVER--' ,
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Take Commandof220 MHz!
•

~
w»>" >.=~ .

• '. :TJle."5'SYlttnacooer 509 represents the first of II
X. totally ~w' . geneJatiOn of frequency synthastl.ers,·
•• based o n the Iastest advances in C MOS ·LSI technr-
· : cqoee. "Matrix Modules". which contain programm·
:::: '"- iog diodes... make l'ldding new channels ill cinch .
".:: Simply 'snip too ,leads on the diodes not needed .

,plug it in" and you are On The Air! OUT unique in,.
tetece design <1l1ows You to use your existing
ctystal oosnons even though the ~the5iz.er has
been installed. The Svntheccder is else e.;ully
adapted for Scanning and External Frequency

· :. Control. To sum it up c-Weare SUTe that you will
:;::::·::.. flnd the . flew Synthacoder 509 Everything You
: :-:.:.:- Want in a 220 MHz svnthestaer-c-And at a Price
· :.:- Comparable to Crystals!

• -h ';.">lji ...~ ..
~ SIMPLE TO INTERFACE . Three wires and no holes!

?
* FULL COVERAGE · 220-225 MHz in 20 KHz steps

* MATRJX PROGRAMMABLE "- No more crys1M

* EXCLUSIVE "MATRIX MODULES" . Proqram in seconds

* 'RJLL MODE CONTROL ~ Stmplex , Repeater. Reverse

.... LOW POWER CMOS · Draws only 60 rna

.... ,FULLY ASSEMBLED AND CALIBRATED · Not a kit

.... FITS MIDLAND, COBRA, and CLEGG 220 MHz transceivers

,--------------------------------------------------
'I' Ellgilleerillg Specialties YES. ''''''''''' >k. to p=...... S,.Ii,,,,""', f~ m, 220"''' )

I
Endo!ed~ tnd my SI29,95 \Pr1co ir'dudo!5 p<MagE and ban<Bng). I
CalIfornia rnldomts add 6't sales tax.I P.O. BOX 2233 I

I 1247 COMMERClAL AVENUE S enclosed. a Ch«k 0 Money o..dn I
I OXNARD. CA 93030 P\f!,,~ chill9'! my 0 MMifT Charge 0 BankAmericard I
1 (8051 486-0817 Credit c"rd - I
I Interb.1nk " I
1 0 I'll BITEI Pl.....se w nd more info. Exp;, ,,lion dille I
I D . J'M HOOKED' Please RUSH my Synlhacode" Signature I

I Name C"ll I
I Address ............ I
I t, . City Stete Zip • •

~-------------------------------------------------_/

" 2
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GET YOUR

NEW
RADIO AMATEUR

• •

I

CALLBOOKS

The U.S. Callbaok has over

350,000 W & K li st ings. It li sts

cal ls, license classes, names
and addresses plus the many

valuab le back-up c harts and

references you come to expect

from the Callbook.

$14.95
PLUS SH IPP IN G

Special ize in OX? Then you're
looking for the Foreign Callbaok
with over 280 ,000 calls, names and
addresses of radio amateurs out
side the USA plus many valuable,
additional features o f interest to
th e OX'f.

$13.95
P LUS SHI PPING

~i..
. ".::--- ~~.--~..::- ...--- -- -- --.~"- ~- ",. ~- .- --...---- .-- .-.-- .-.........._--- .::::----....- .....- ._.-.....- ...... ..... "-----.....= .- ......- - ... "".......~--- .. '.....;~~

, ~-

/

a Inle,nalOONII RadiO A....t..... Pre"X" '
• RAdoo A....leur PrefIX" Dr Counlfl..'
• "'.RR L. f'PIoooellC Alpl\at>etl
• Greal Core ,", Beannga and Charts'
• lnle,naloOnlll ~a- and . Z" s.gnals '
• World S'andard Time Charts'
• Inte.nation.1 Postal Info.malion'
• Wo. ,d Preli. Map'
• F C ,C. E.,m,na',on Poin ts'
• wt\e"" 10 EWy'
• Teleg ' apr.e..' At:>Dtev.."ons'
• OX Opeorat,ng Co<lr
• A.RRI.. Count..es 1.,",
• A' YOU' 5etvoce _ A....leu. Rad OO Dealers'
• aSl Man' ge '" Around lfle World'
• Wo rtd W'de aSl BU'eaus'
• Census o f Rad io Ama,..ufS ot the World '
• Telegraph Codes'
• AMSAT _ Osca. UUrs O"ec'ory'
• $low $elln Te"""'sion O"'flClo<y'

• Aec'PfOCll I licenses'
• Hawa,; Included'

• Many 01'- Featu ....'

Respected wor ldwide as

the only complete author ity
for radio amateur
QSL and QTH information.

Save $1 .50 order both send $30.40

------------.._-----
See your favorite electronics
dealer o r write d irect for f ree
catalog to the publisher.

r.... £ ..h

$14.95

$13.95

$1.50

$1.50

$16.45

$15.45

Illinois re sid ents o nly o dd 5% sole s tax

---- --- - --- - -".._----hI..... _

Add,." . _

AAO IO AMATEUR lib kca cc INC

'6-::.' DePt. B 925 Sherwood Dri\'t
..". l ike Blufl'. 111. 600«

R'

I CiI V _

To..1
". ( n<: lo;< d _

".to.--------
Charle : 0 Ba nkA merieard O M a lller Chul e Inte r blm k #:;;::::== _

C,.d lt cud #____________ Expiration d ate

Si#latu~ _
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1N914
1N4oo5
1N4oo7
lN4148
l N753A
l N7S8A
l N759A
lN4733
1N5243
1N5244B
l N5245B

DIODESIZENERS
l00v l OrnA
soo, 1A

1000v 1A
7511 lOrnA

6.2v l

"N ,
12v l

5.1v l

13v l

14v l

15v l

.05

.08

.15

.05

.25

.25

.25

.25

.25

.25

.25

SOCKETSIBRIDGES
8-pin pcb .25 _

14-pin ccb .25 _
16-pin pcb .25 _
18·pin ccb .25 _
22-pin ocb .45 _
24·pin pcb .35 ww
28·pin pcb .35 ww
40·pin pcb .50 ww

Molex pins .01 To·3 Sockets
2 Amp Bridge 100·prv

25 Amp Bridge 200-prv

.45

.40

.40

.75
1.25
1.10
1.45
1.25

.45
1.20

1.95

TRANSISTORS. LEOS, etc.
2N2222A NPN 12N2222 Plast ic .101
2N2907A PNP
2N3906 PNP (Plastie)
2N3904 NPN IPlntiel
2N3054 NPN
2N JOSS NPN 15A 60v
Tl P125 PNP D8rl ington
Leo Green. Red. Clell r. Yellow
D.L. 747 7 seg SIS" High c:om-enode
XAN72 7 seg com-enode IRed)
MAN7 1 7 5ag com-anode ~R ed )

MAN3610 7 5eg com-anode lQrangel
MANS2A 7 seg com-anode ~Y ellow l
MAN74A 7 wgcom-cathode IRed)
FND359 7 wgc:om-cathode IRed)

.15

.15

.10

.10

.3'

.50

.35

.15
1.95
1.25
1.25
1.25
1.25
1.50
1.25

9000SERIES
9301 .85 95H03 l .10
9309 .35 9601.45
9322 .75 9602 .45

MICRO'S, RAMS,
CPU'S, ETC,

745188 3.00
1702A 4.50
MM531 4 3.00
MM531 6 3.50
2102-1 1.45
21 02L· l 1.75
TR 1602B 4.50
TM5 4044·4 5NL 14 .50
8080AD 12.00
8Tl3 1.50
8T23 1.50
8T24 2.00
8T97 1.00
2107B-4. A 4.00
2708 11.50

CMOS

'9

745133 .40
745140 .55
745151 .30
745153 .35
745157 .75
745158 .30
745194 1.0 5
745257 (S1231 1.0 5

74 LSOO .25
74 LSOl .35
74lS02 .35
74LS04 .30
74LS05 .45
74LS08 .25
74lS09 .3 5
74L510 .35
74LSl l .35
74 L520 .25
74 L521 .25
74L522 .25
74 L532 .40
74 LS37 .3 5
74lS40 .45
74L542 1.10
74L551 .50
74L574 .65
74LS86 .65
74LS90 .9 5
14L593 .9 5
14 L5107 .85
74L5123 1.00
74 L5151 .95
74L5153 1.20
74 L5157 .85
74 L5164 1.90
74L5367 .15
74lS368 .75
74C04 .25
74C151 2.25

LM723 .50
LM725N 2 .50
LM739 1.50
LM741 (8-14f .25
LM747 1.10
LM130 7 1.25
LM14 58 .95
LM3900 .50
LMi 5451 .65
NE555 .50
NE556 .95
NE565 .95
NE566 1.75
NE567 1.35

.35

.35

.30

.30

.35

.35

.35

.35

.35

.20

.20

.25

.20
,35
.60
.65

.45

.75

.75

.95

.25

.25

.30
,30
.30
.35
.45

1.95
.45
.65
.45
.40
.45
.55
.55
.85

74H72
74Hl0l
74Hl03
74H 106

74 LOO
74 L02
74 L03
74 L04
74LlO
74L20
74 L30
74L47
74L51
74L55
74 L72
74L13
74174
74175
74 L93
74 L123

74500
74502
14503
74804
74505
74508
74510
74511
74520
74540
74550
74551
74564
74574
745112
745114

T L 
1.25
.75

2.25
.95

1.15
1.05

.75

.85
1.25
.95

1.25
1.25
2.35
1.00

.85

.35

.35

.50

.50

.15

.25

.20

.20

.35

.35

.35

.45

.30

.25

.40

.20

.25

.25

.25

.15

.25

.20

75108A
75110
75491
75492

74HOO
74HOl
74 H04
74H05
74HOa
74H10
74Hl1
74H15
74H20
74H21
74H22
74H30
74 H40
74H50
74H51
74H52
74H53J
74H55

- T
74176
74180
74181
74182
74 190
74191
74192
74 193
14194
74195
74196
74197
74198
74221
74367

lINEARS, REGULATORS, etc.
LM320T5 1.65 LM340K1 5 1.25
LM320T12 1.65 LM340K1 8 1.25
LM 320T1 5 1.65 LM340K24 .95
LM 324N .95 7B L05 .75
l M339 .95 7B Ll2 .75
7805 (J.40T5 ) .95 78 Ll5 .75
l M340T12 1.00 78M05 .75
LM340T 15 1.00 l M373 2.95
LM340T18 1.00 l M380 \1·14 PI N} .9 5
LM340T24 .95 lM709 (8. 14 P1 NJ.25
LM340 K12 1.65 LM711 .45

.25

.30

.35

.40

.55

.75

.95

.75

.25
1.35

.55

.95

.95

.35

.75

.80

.80
1.15

,35
.35
.55
.55
.45
.35

1.35
.90
.85
.65
.75
.95
.95
.65
.85
.85
.80

1.50
1.35
.80

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
74 100
74 107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74 153
74154
74156
74157
74161
74163
74164
74165
74 166
74175

7889 Clairemont Mesa Boulevard, San Diego, California 92111
17141 278·4394 ICalif. Res,)

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

.15

.15

.20

.20

.15

.25

.35

.55

.25

.15

.10

.25

.30

.35
1.10
.25
.40
.15
.30
.45
.15
.30
.30
.35
.25

1.15
.45
.65
.45
.65
.95
.95
.65
.25
.25
.20
.25
.40
.45
.40

INTEGRATED CIRCUITS UNLIMITED

MCT2 .95
8038 3.95
LM20 1 .75
LM30 1 .45
LM308 (Mini) .95
LM309H .65
LM309K (340K·5)85
LM310 1.15
LM31 1DIMlnl) .75
LM318 (Mini) .95
LM320K5(790S11 .65
l M320 K12 1.65

SPECIAL
DISCOUNTS

Total Order Deduct
$35 - $99 5%

s100 • $300 1()'J(,

Discounts available at OEM Quantities Californ ia Residents add 6% 5ales Tax $301 · $1000 15%
Allie's Prime/Guaranteed . All orders shipped same day received. !1000 - Up 2()'J(,

24 Hour Toll Free Phone 1·800- 854-2211 AmeriCin Express /BankAmericard I Visa I MasterCharge

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
741 1
7412
1413
1414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

.15

.15

.20
3.95
.95
.35
.95
.45
.45
.20
.20
.40
.95
.90
.35

1.10
1.10
.50
.85

1.00
.85
.25
.75
.30

1.95
.50
.95
.35

1.50
2.45
1.25
1.35
.69
.95
.95
.95

1.75
.45
.45
.95
.40
.35
.70
.45

14.50
4.85

4000
4001
4002
4004
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066
4069
4071
4081
4082

MC 14409
MC 1441 9



I<SAU
2 $2.01
lG >'0'
:Ill >'01

:MID >'0'
200 2.0.
... >.at
80 2.0.

'00 >'01
• 2 .01

"' >'0'
200 2.'0
...... 2.0•
20 ... 2.111
... ,.. 2.0.

...... 2.111
800 2.11'
200'" 2.0'80 ,.. 2.11,

lGI.. 2.01
200 ... 2.11.
2001.. :LIn
.001.. 2.0.
80 2.0.
SO >.••
:Ill fw >'0'

300 .... >."
200 fw >'0'
800 ~.Ol
800 ~.Ol
120 2.0t
... 2.01
to 1.01
10 1.01_ 1.20
10 1.01
2'" I .SI
2 2.M

10 1...,
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2 SI

I:::: U:
2'......
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1 00 .99
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IC SOCKETS!

:l-Amp Epo..y

BRIDGE RECTIFIERS!
P EII IIWS"'U! B UW OIl E
'T S.lE PII'CE. lilT ~2110 '011 OIlLT , e MOllE

• ' v II w ••• ll . TO • <••• ,
O'd o, h , C • •. h o .. ..4. ,

. "" ... V

WRIT E FOR

POLY PAKS
CATALOG
FE AT URING

BEST BARGAINS
IN ELECTRONICS

1111" ." " ·, T f 'IIE ." ! b el.
c , s w ITC IIES O,P 1. 4 A366I1 $ .71
o • S....ITCIIES 0'" . ..."'"9 ...
O . Sw'TCHES 011 A O'P • • • ~71 1.29

llL\.~S..·OIOIt~It."I: E_ 2 ...
o UV TUIIsrOIlMU. lGO_ 0< tood.. liD..... (' ' '3012) $1-41 $1.111
o U V Tu n r OIl MU . ..... I 'O/U .,..... "._ I.U8080) 2.15 2."
o 2.vCT TIIAIISFOII.n. 300..... _ . " JlOo>lL (• • UUl) 1.15 I."

•••••••••••••••••••••••
; ~~~...";·;::ll,'~~:RS! i
._• • , C. L II.. "":M87 " ._••
• "IIV Solo 2"'''
: [J 50 $'.29 suo :
• 0 '00 1A.'.so •
• 0 200 IAI. ,",0.
. 0 ...... 1... 2.00.
• 0 600 2~5 2.:l6 •
• 0 MlO 2.10 :l.IlI.· ,: IlinnON ('.AlIL"~: :
• O.d~r bl· Cal .No.4A39J9 •
• and O , ,,d uclor. •
• C....... 5... .. .....
: 0 20 H •. SIAl. U_tt. $'," :
• 0 " I'" I-fI. •." •
,, 030 J.. I'" tM.
. 0.0 I." ".•••••••••••••••••••••••

S.Bt;.Mit:U.."I:
0 6 " TWIll COil E SP U MEII. _ .... e.'·.·_(....ASOS1..
0 2 .. . 5 " OVAL SPUMEII. ' _. i"""'S3)
0 2 ' I " OVAL S ~U.U.' ok... (......W ,

.tll f 'Il fll"" fI.'-";S!
u COIIOUSDI MIU S. ........... 100 . hm.. 'WI.u..n lo COM ..UII,UTlONS M'.L 500 _ .. cI-II M "'M074)o lIo'SE C. "CELL' " " .,d.lI....c,. 500 (....",2 )

RELAYS!
o S ~OT U V . l OC. liEU', 50 < od. ' ..... 8032)
o S ~OT U V 11«" nu•. A<_ (.....-)
o SPOT UV 5lnlTlVL 2000 ok _I . ...-....1

AMPUFiERSf
o • ",A"S 0 11 • • Ou o. """ _. (. . ..._ ,
o , WA"S 011. CH ' ~. T TA7:11lS (. . ...SOS7)
o 3 w."s 0 11 . C II'... I1-« 263 (. ..15221

ONE c:~'" sa..
J hot $ 1.1' • "" $I.lO
I "" 1.00 2hot 1.01
"tot 1.1. 1.20
" ... 1.1. • 1.lO
• hot 1.00 12.... IA"
" ' .00 ..... 1.0'
" 1.1. • to' 1.20
I '" 1.'5 2 '" ' .M

o ,_"'" M'N''''''' ( 2122)

[J ' 11 0'"§ t;
[J ' ' " D'" 01
o ' '" 0'" u no 2"P," MSI} , P ,..... I
0 2 '" MSI}D' .. j. .......lo '" To-S r... l(1)

••••••••••••••••••••••••••••••••••••. DOom. SPECTROL " S KI N N Y_T RIMS " :: 0 .0:: ~.'". "'0.....,...owd n, Y .~' I
. 0 SO. . :?"> 10'. I'. ,. alL, r t 1'(: c....'<o. g~:::. g ~:•. '.,.d. 0 ••" 1'. t'ot S o, 2 for $ll
. 0 500 ' 0 2t)II. . , M voJu,
· 0 "'" 0 50" " 8 11 325 10"' _ ...
: 0 3"" 0 10011" 11 :18610 ...110 to lot. _ u.....................................

BUY I
AT OUR

SA L E
PRICE:

GE T 2
F OR I t
MO R E

.............. " " " "." .
1.5 A"~

BULLET RECTIFIERS!
0_••, Col No. .._ .

o SOY 1 0 .....,•• 20 .....
a lOllY .O .or.l. 20 fw .10
a 2GOY ' 0 lor .19 zo tor .ao
[] 400Y ' 0 lor '" 20 far .90
[] 600Y '0 ' .. 1.09 2 0 tor 1.10
o aoov 10 ,.. . .1' zo too 1-20

.....

POLY PAKS IS THE NEW
'J WORLD'S 'CENT·ER' FOR ttl:

DOUBLING YOUR MONEY
THIS NEW UST OF "ONE-CENTERS" HELPS FIGHT INFLATIONI

"
" 'S' YOUR CHOIC E 5 .... $1 .00

... . , " $All '010, $1 .01

0.0.. b. C., . No,
[] " U I U ' UM' D " 0 0 LlD.o " &2U T M' C RO "(0 LlO,
0 2790 'UM'D 11.0 C l LU L'D'
[] 2192 ' UM' D TA~n.D . .....
[] ' ' ''' ' 40 M'CIIO GRUN U D'

PE N NY S A L Ii: PR , CES L' ST ED A RIi: GOO D T ' .... M A Y 15. 1978
W E R E S ERV E THIi: R' GHT T O .. 'M IT Q U A NT1 T ' ES I!!! !!

OP AMPIC GIVEAWAYS TOGGLE SWITCHES!
0_ .... 1 .... .._
T 5... I <U L' " ,U wAC _ lkto.d'r._w 2 fw $ • .00 $1.0. ......< _ <_.
o LMl1' V 2 .... 1.00 .0•• lth m• • • tln, h.,d • •• • ,
o LMS,"" V 2 fw ' .19 1.20 C". II. T. .. 5... 2 ....
u l M709II .0 20 1.20 [J .UU6 SPOT 5 • .29 $' .lG
o LM7.1V 5 1.15 . 0 1.20 [J U50tlS SPOT' l.J. lAO
o LM.MlOII • ,.. .M 2 .00 [J . .....n Df'07 1-45 1.46
o LM:ftOOII 2'.. 1.00 ' .0 ' 0 u 5OtI7 .PDT· 1.15 1.96

4 DIGIT

".. .., " 0'

TfL'S, BUY ONE § . 1I74OJ .. ' .0"
5"148 ' '.49 t ,SO
S,,,08 . ... ..

§ ' " 1488 I.g. '.98

ATSALE PRICE, SN70 9 0 •• ,.
, N70g, ,. ..

~
SII1492 .. ...

FOR
, "709' .. ••

GET 2ND s lI709 4 .. ,.
~

, "709 . •• .,.
5 11 1491 .. ,.

ONLY 1<:
S II749 . •• ,.

n SN70 ' O" '. 0 9 "'"
R

' h '4 'O' .. ..
5 11 74112 .. ..

MORE
5 h74 ' " .. ,.

C ' h 7 4 11 4 .. ,.
R5 11 14 ... .. ..

, N74" " .. ,.
C 5 h 74U 5 •• ..

'J
r SN7 ..2 6 .. ..
0 5 h 74 13 ' 1. 2 ' ' .2 6
n 5 h 7 4 140 •• ' .0 0
C 5 117014 . , ,4g ' .5 "
n ' "74 ' 0 1. 'S • . 2.

Rs h74'48 ' . 7 5 ','.
Honest Abe 5 ..70 • • " ••• ' ,00

R ' ' '' 41 '' •• ' .0 "
5 h 74' S ' .. ',00

••• Sale!

i
' h 7 4 ' S4 ' .15 ' .71

I. C••. Penny 5 h74 .s . ,. ...
11.. . ......1 Sh ' .... •• ,.
IoTypo "o. 5 N,41 " .. , .0 "

Sh 74 , 5 8 " 1. 00,.. 2 '0' 5 h74'$0 ,.,. ' .'$... ••• 2 ,~, 7, p' 5 h 74 ' . ' ' .2 5 >.21

F 5 h 7 . 00 S ,'9 S. 2 0

~
Sh74•• .. ..00 5 11 1 4. 62 ... ' .20

Sh 74'" ... ,. S..7441 ..a ,.'. SIl14 '64 .. .."0

E
5 1174'" ." >0 Sh74 41 ' .25 ,,21

§' "74'65 1. 2 5 ..,,,
5 111 404 ... .. 5 h 7 4 48 ' .25 I. , " Sh''' ''6 ' . >0 ' .2.

' " 1 00 ' .. >0 s h74 S0 .. . >0 SII' 4' " • . 2 5 .. 2 •

~
5 .. 740$ ... .>0 Sh 70 ' ." . >0 5 117411 4 ' .og • .50
5 ..74 0 8 " " § Sh 74.. " >0 5 N1011S ... '00
...1 41 0 " .. s 1I14 S4 .. >0 n 51114117 '" ,.
SN7412 " . 00 Sh 74'S ." . >0 § 5N70'79 ...g ' .' 0
Sh74 .0 ... ..

~
Sh 746 0 ." .. Sh74 .M ... ..

SII1411 .. . >0 5 111 4012 .. 00 SN' 4'82 ... ,.

i
S1I1420 " . >0 5N1 0" ." >0 ' "74 ' 90 ' .4'0 '. ' 0
5N.... " >0 SII7465 " >0 Sh 14,g, 1.15 ....
""70'6 .. .. 51174'0 ." " Sh74'92 .. .... " ...."." .. ..
SII'427 ... ... SN101 •
511 7 020 " . >0

R
5 11..12 .. " Sh ' 4'94 0.25 ' .21

Sh143 , .. " 5N74" .. •• 5 h74 '9S .. ..
SII' ''7 .. ." S1I1470 ." .'" 5 N' 01 9 7 " .'"
5 1174 • • " ... R. ....15 ." ." Sh 74 ,99 • . 75 .. 7 •
5 h1 400 .. '" 5N7 . ' • ... .. 5.,8>00 ' . ' 0 5 ,5 '

R5 ..'<082 .. .'" § """ 0 " •• .. S1I14U • L.YS ..76
5 .. 7402 .. .'" 5N7480 " ." 51118>.4 4 .5 " 4 .51

C 5 117044 ... ... 5 ..7882 " . 00 n ' ""285 4,25 ...
POP·AMPS AT "CENT-CIBLE" PRICES

Buy ONE At Sale Price. Get 2ND For Only l l< More - Order By Type No.
h o. .~ O , , . ,... h,O " . ... ..." ., LM, ..V ·" .. "LM'oo" S.49 s.'"

~
'''''Oil .'' .. 2 9 ' .' 0 ' .. "D• .. "L" ' O' N. W ." ... u ...." ,.," ' .8 " 001 " ' 0 , ,0 " ..

, .. . O.v . .. ." .. ' ' '''6V " " ....... 2 .00 ' . 9 9
LM' M . 1. , g • . '0 0 ' M211h 2 . 2 5 2 . 201 LM,.' .V .. ",.",.".W ." .. 0 • ., . 8 0h ' .69 1.10 LM,458V .'" ..
LMH .V ,.n ' .'0 LMS H" ' . 4 . t . so '01180 0 " , .0" .",.,UOH. •• U . " "n • .20 ' 0153 2 11 . 11 ." " ' ... . 02." .. ..
' '' 02''• ••5 • .2 . • .2 " ' MS ' SV ." " . M 2....0N .. .",.,uor .• . • ..,. ' . ' 0 LMOS8 W '" .. , M2""gV ' ,7• ..75
'0102 2 11 •••• ', 2 0 ' MSllh 1.00 • ,0' ,M U U ..." ' .U
LMUolI ' ,78 ,... , M, OS" .. . 00 LM4 25" , ,2" ",.
L...... N ,.0. , . • 0 LM1,,'H .. '" LM15451 ... ...
, ., 2 4 0 . · 5••••• 'M' D. " .. ." ,M1..n .. ."
>2 ,'5.'8. 1.n ..." LM' o . " ·" ." ." .011 .... '" ."

0 ' ....OT· 5 • • • 8 . ' .. " Oh ." .. • .,76482 .. ."
12. 15. U. 2. ,.,. ' . ' 0 , M1"" ." '" , M7.. f4 '" ...

0 ' M,"."h ... .. ' 01" .11 ." .'" ....n ..... ....
Mall your order In & save many dollars!

•

' " , ~ " "".... ~ " . "" . h' ",., d,,,, ,,' E••• '0 "".d ~..."d, 0....
MM"n ~ d,.·. ch i. " " ' ", 'n ,,,, , m ,,{ ,,"m.1 ."m,.m<oto'

FLUORESCENT AM_I'M ,n"""" "., m<"l,d.. "p"on. r" • • 'um, ok'" ,nd ,,,
.n,,",,". • nd m,,,,' H••,,· .,to m. l.d. .... "''"'''. W., ..... """

(i()CI\ ".n",", & oJ , "......'" " ...,.,.,,"to' "'0,... l'f' "'" ,d
".n" , ~m lo n, .h,~d "ot ,.. Iud...... &<".,,," l~"lT

".n.r"""".
o ' U J '" " ..., MM 5•.'5,2 hit. 51,96
o ..U TI, C_ , _ 01.'..... S' .IS (N." '."1

~==========o=.:.:.:':_::::.:':.:":.=.":::""",,,,"" ".......... 1.'5 (N • • <....

~••~~•••••••••••••••THI S5PE:CIAL ONE CENT SALE: IS FOR' MAGAZINE ADS ONLy ~ .

c; C OP Y R ' G H T 1978 · POL Y PAKS 'NC. .2
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ADVA
KIT $11 95

ASSEMBLED $17 .95

ADD $1.25 FOR

POSTAGE/HANDLING

FREE
IC o, FEr . WITH
$5 & S10 O ROEAS.f
DATA SHE ETS
WITH MANY ITE MS

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

ELECTRONICS R'391 RF.-.. Amp T, _ 10 -25w e J-.1OMH. TO· ~ ~.OO

56,X TI"", l " , ·' h, O,ff ',.ioou' I,om 556 (wi,,"..) 3/$1
RC4' 04T X Do"T' R ...." ' 0 -2 to 30V • :1OOmA TO-68 52.50
RC4'95T K D,.., T,_ ;n. R _ " 5V . 1000nA ITO·661 52.25
ooas .......'_G_"..", rV. W". WI'" Co...," & o.to SJ,16

... *SUPER SPECIALS: "

OTHER ADVA KITS;

"""C """ . ',_"" wi'" """'", ne, " Tl-. ' T,. " TL. '","'e _...,. 00',........__ , _-.... "'... ..., "-,....
...... , 0,,,,, COo _ '" ".. ..... ""LV.,,,,
,,"'" ,, " """"' Ly KIn ' '',o,«~" .."., w"" _ ... _ _
.........e- _ ' 0' _ . "".. _ ... __
_ . . ..""" " • _ "' • _ ' _'. ,,. • _ , ,"v ..""""•.__ __'... ..16-
"- ..,.....- " , -.... ..__ h , _"".... _""'__ ..

,_ >< _ . - ...... ... ." ""'_ .... "'_. _ " lS _ ...-...--
' ....C ....., ' . .. """U ,.n ...... w ,", __ " .... _ "'... '." Of<••QUlST_,., Op ..... w'"' _ of .... ..... . , .. "", Op""' " _ . ''''
" ,.. ..... ..... """' .. 410 ..~, _ _ .. " _'" m,w, "'" t<...... "" .....
"""'. TODAy_"" "' .._ .... .... ..... _ ..__""'..

""_w'_~'''''' __ ''''''' '''''~ '''' ''_''"' oT , _ '." O.T. lOO ." .....,... "... 100 _"", "''' .. W ...."...... ',. '" . ...' ..-- .. _ ..... ,us."""'.,,.; _ .. _ ,,s,
eo-. "'" u , " .'" _ "" "'-'~ ~ 10• . c.o,'. ,..-" ..., ~..
" . ........ ~_..., '.. ...'.... cae .. do,,_""" 00 _~ "'-'

MORE SPECIALS: """
RC41950N .1 5V . !>lI.... VOLTA GE REGULATOR Ie , v..., .... to

oM. M•• " ..... H,.., 'y R...'''od , 15V S"""", to< 0_ AMP',. , to.R.....; """ 0-.-_ Dc , I S_JOV) .... ~ by"... ",_ .k."
W;th D s...., """ Sd'>o""'"",8 0" mD, p $1.;?I;

RC4 138 Quod 701 <,.Q..·N",.. O. Am. mO'. $O.!15
LMl 3G4 FM Mu" ,p'" St...., Po"""'...,.. DIP D.""
LM2111 'M I. Su"""..m IIF Amp, Do, _, l.m.,..1 Ole 0.""
' N6263 010' C.",... 0.- 0.4\{ e ' mA ".' " 00·35 1.00
lE NfRS_Sooe'f, \{o..... 3.3, 3 .9 , 4 .3. 5.', • .•. • -2 400mw 41$1.00

9,1 , 10 , '2. 15, '6, '8. 20, 22 , 24. 27. or 3JV f' 1(1%1 'W. tt 31$1.00

_MONEY_BACK GUARANTEE
• ALL TESTED AND GUARANTEED

ADVA
BO X 41 81 EP, WOO DSI DE, CA 94062
Tel. (4 15) 851 -0455

, ..34 G..m",, 'um Doode
'''9'4 100\fl' OmA D,_
'N400 ' SOY" A R..",..,
lN4' 54 30" 'N'9'4
BR' 00"~ "'.... R..
2N2222 ..P.. T..n~"~
2N290' ....p T"",,",,,
2NJOffi Pow.. X" to, lOA
l N3904 NP!'< Am.ISw " " Xl
2NJ'106 PN. Am.ISw , ' 00
CPil5O",,- FU ); Amp

'015'
201$1
151$'..,...,.,,.,
$0"5,.,,.,
"

FSA2&I'" D.- Au••
MPFlO2 :100M'" RF Am.
_73 MOS'H R. Am.
l " J24 <J.od 74' 01' Am.
l M316 1',,, V. I, R.. mil,.
NE556 T;"", mDo P
l " n 3 2·31V fl.. D,P
l " '"l Com. 0. Amp mil l.
l M' O'XI O".. ' .. mO'.
CA3088 5 T, ,", A" .. 0 '.
RCA29 ..... X" ",, l A :lOW

'",..
f U 5

M

••,.,
M',..
",.

SPECIALS- THIS MONTH ONLY
SO.84

.84
3.50

.94

.94

3/S1
2/S1

S1.15
1.95
.99

1.45

1.45
3/S1
2/S1
3/S1

S3 .75
2.89

S7.85

Low Bias Current Op Amp. Super 109
5 Volt Regulator TO -3
Adjustable Voltage Regulator 2-31V
2 Watt Audio Power Amplifier DIP
Phase Locked Loop DIP

Precision Voltage Regulator DIP
Dual 141 Compensated Op Amp DIP
1024·Bit Static RAM (1024 x 1) DIP
FET-Input Op Amp - like NE 5361J"A140
4-Transi stor Arrav/Darlington
RF/IF Amplifier DC to 120MHz

FM IF Amp/Limiter/Detector DIP
Dual High Gain Op Amp mDIP
Precision Fast Op Amp mDIP
Dual Hi Gai n Op Amp· Comp_ mDIP
Function Generator!VCD with circuits
256-Bit PROM (32 x 8) 50ns

LOGIC PROBE kit-TTL, CMOS , etc.
Machined case included-Y. hr. essemolv

LM308H
LM309K
LM311K
LM380N
N£565A

LM123CN
LM141
2102
21400£
CA 3018A
CA3028A

CA3015£
RC4558
N5556V
N5558V
8038
8223

LP-l0

S2.00
50lS1

4/S1
4/S1

$1.00
2.95
8/S1

3/$1
2/$1
2/$1
3/$1
3/$1

10lSl

10lS1
4/S1

25/S1
S1.00

Germanium Diode 60V 10mA
Germanium Diode 80V 200mA
Silicon Diode 100V lOrnA
Hot Carrier Diode (HP2800, etc.l
Power Varactor 1-2W Out @432MHz
(Specs & Circuits included with F1)

GRAB BAG-Mixed zeners, rectifiers, etc .

NPN High-Speed Switch 15ns
UHF Transistor-Dsc/Amp up to 1 GHz
P-Channel FET Amplifier 2500/Jrnho s
NPN Dual Transistor 3mV Match 13225
NPN Amp/Switch )3100 40V 200mA

PNP RF Amplifier & Switch
N-Channel Audio FET Super Low-N oise
150 Volt PNP Transistor for Kever
N·Channel FET VHF RF Amp
N-Channel FET High-Speed Switch 40n

Mounting Kit-Mica insulator & bushing

OIDoE

2N106
2N918
2N2609
2N2920
2N3904

2N4122
2N4869E
2N4888
E112
TIS14

TO -220

lN34A
1N210
1N914
1N6263
F7

SEND FOR ADVA'S NEW 1978 CATALOG
OVER 700 SEMICONDUCTORS. KITS, CAPACITORS. ETC.-SEND 13. STAMP.

A24
ELECTRONICS

BOX 4181 EP

WOODSI DE, CA 94062
Tel. (415) 851 -0455
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INDUSTRIES
ELECTRONIC COMPONENTS
EQUIPMENT HARDWARE
1922 N.E. 148th STREET

N. MIAMI, FLA . 33 181
(305) 947·1479

-
5,1 V 400 mw 5% IN4QOl) 12/1.00 SPST·s llde ac ti on 25 k dual o~

1600 mF 150 V IN4001 12/1 .00 4 Switch Unit Assorted bag ~.

t t V 400 mw 5% 12000hm '0

11 V 1 Watt 5% 6400 mF 15V IN4002 12/1.00 5 Swi tch Un it of 100 peices 400 Ohm
~ .c ..

8000 mF 10 V IN4003 1211.00 6 Switch Unit Most po pu lar
wo o

30 V 1'I, Wall 5 % 2OO k Ohm <0::' iU
8000 mF 75 V IN4004 12/1.00 7 Switch Unit val ues-V. & V, w ~~,

62 V 1 Wall 5% 1.50hm ~-
$1 .50 each IN4005 1011 .00 8 Switch Unit 1.951bag N'

Any 10-1 value SJ.5each ~o

5 for $6.00 IN4006 101HIO 4.5 .6, pos.-t .OO ea. 21$3.50 8=$1 .00-$.15 each IN4Q07 10/1.00 7.8 pos.-l.25 ea. 4/$ 1.00

501100 V $.25 ea. Cherry no. E-51 .50
Pyramid-l mic 1501105 V $.50 ea . Over 50,00 in stock Constanl voltage 5 Amp-
Mylar- 'h " eta 220125 V $.25 ea. All values-send value 115f220 V ln. levitontoggle .50

on 7'/." reel 330160 V $.SO ea. or values needed 40 V CT 1.3Amp On-oft3A2SOVAC

$4.95/reel 400175 V $.SO ea. 2O VCT 2 Amp GA 125 VAL

2 lor $8.95 500iSO V $.SO ea. $.75 each 10/6.00 $2.95 each GEASP2526-26 .55
5lor $19.95 1000150 V $.75 ea. Any quanti ty-Any value 2/$5.00 17A 1201240 V 1 1/8 hp

2000125 V $.50 ea. 120 VAL 2 hp 240 VAL

TANTALUM·AXIAL TRANSISTORS SIGNAL DIODE SPECIAL RF DEVICES KYNAR WIRE

7400 .15 7473 .25
7401 .15 7474 .35
7402 .2. 7475 .30
7403 .2. 7476 .30
740' .15 7480 .50
7405 25 7481 .7.
7406 .35 7483 .90
7407 .55 7485 .90
7408 .25 7486 .30
7409 .15 7489 1.30
7410 .1. 7490 .55
7411 .25 7491 .95
7412 .3 5 7492 .95
741 3 .45 7493 .40
741 4 1.10 7494 1.20
741 6 .25 7495 .60
7417 .eo 7496 .80
7420 .15
7426 .35
7427 .45 74100 1.85
7430 .15 74107 .35
7432 .30 74121 .35
7437 .35 74122 .55
7438 .35 74123 .55
7440 .25 741 25 .45
7441 1.1 0 74126 .35
7442 .55 74132 1.30
7443 .85 74141 1.00
7444 .45 74150 1.00
7445 .80 74151 .75
7445 .90 74153 .95
7447 .90 74154 1.00
7448 .90 74156 1.10
7450 .25 74157 .60
7451 .25 74161 .80

Too many to
list-Please

call l or
price & delivery

Axia l lead
Asscrteo -c-zsv up

101 50V-unmarked
You lest & save

15/1.00

MERCHANDISE WITH EVERY
$1 5.00 WORTH OF MATERIAL

Type BX ac eno-a nc
PIN 700-BZ440A 1A

$15.ooeach

GRAND
OPENING

Red & black
.tzee.
10i1.00
25/2.00

1 &2Watl
.06 each

Specify value
Minimum order

20 pieces

F
R
E

~1 '"=.O..,.O-----.===""""""=--

Sprague
1t11Z21oo
$1 .00 ea.

2 for $1 .75

so.46 diOde 10
AE·906 IC25
~1~ loll..15

TV 19 1>1• . 25
TR 2N 292S .25
TV .1 lotI . 25

S03-t diOde .10

Assorted- Merel
taked v. " sha ft
wilh set sc rew

10/1.00
$.15 each

MOSTEK MK4007D
$2.50 each

Raytheon RL32DC
$.50 each

SIGMA .1135 V $.25 10pFSOV .001m- looV

PIN G5FP1A
.15/35 V each 22pF5OV $.05 .0022 m- l oo V

12 V-SPOT
.22135 V 47pFSOV each .0047 m- l oo V
.33135 V 1oopFSOV 25/ .01 mF-1ooV

1 Amp .68135 V 101 22OpFSOV $1 .00 $.10each
$.90 each

U W35 V $2.25 470 pF SO V 1211.00

Assorted values
and vol tages

All pri me-Just
mixed up

10/1 .00
25/2.00

WHArs IT MISC IC-DIODES TIP PLUGS TUBES

We don't know
what it is but
maybe you do

Contains approx.
15 rc-Tantalums

etc. $1 .25 ea.

RELAY DtPPED TANTALUM CERAMIC DtSC MYLAR FILM

DIPPED MICAS KNOBS RESISTORS ELECTROLYTICS

-
4.7 m- 35 V- 20% 2N914 .30 2N5589 ' .50

o ~

20 for $1 .00 JO AWG bl ue, ~.

.47 m-35 V-20% 2N2222 .25 In -Cathode banded 2N5590 7.50 '0

1.2 m-20 V-20% 2N3055.SO
50 l or $2.00 2N559 1 10.SO red, yellow, black ~. c

IN4148 ~ o .

10 m-25 V-20% 100 lor $3.00 green, whi te . -,
2N3725 .90 2N6080 5.00 ~ -.

100' spool $2.SO ~ ~ ,

.015m-35V-5% 2N3905411.00 2SO l or $6,00 2N6081 8 .00 ~-
500' spool $5.95 ~ o

Any 10 $2.00 2N3906 411 .00 500 f or $10.00 2N6082 10.05 0 0

1 m-SO V .35 ea 2N5086 411 .00 2N6083 11 .95 1000' spool $9.95 8=

560 pF·2OQ V·l0%
Axiallead·precision
molded ceram ic

1011 .00
25/2.00

TERMS: Orders under $10.00 please add 11.Of)-Money back guarantee on a/l i tems. Please add sufficient shipping charges- Florida residents

add 4% sales tax COOs accepted wi th 25% deposit on orders o f l SO.OO or more Jl0
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kit UTILIZES NEW MOS-LSI CIRCUITRY

_.
~-" -'. '

• "...- •...... -

CT 51 FIUQ UINCY COU Nnll

15T1~" ill.J11I£ 1IJS-

Frequency
Counter

$79 9 5

• • .. $79.95
••••• 1 59 .95
• .•.•. 29.95

You ' ve r eq ue10t ed iI , an d n o w it ' , here ! The C T · 50 frequency
c ou nter kit has m o,. f N t ur., than c o u nt e rs sell ing for t w ice the
price . Measur ing hequency ;, n ow III _'V 8 ' p u sh ing a button, t he
CT·50 wi ll automat ically pl ace the dec im al po in , in a ll mod es, giv ino
vou qu ick, reliable readings. Want t o use the CT -50 m o b il,, ? No
problem, it runs equally as well o n 1 2 V d e as it does o n 110 V 8C.
Want su per accuracy ? T he CT -50 uses the popular TV co lor burst
freq . of 3 .5 79 5 4 5 MHz for t im e base. Tap o ff a color TV with o ur
ada p t er and get ultra acc uracy - .00 1 ppml T he CT·5Q offers
prOfesSional quality a t the unhear d of pr ice at $79.95 . O rd er v o ur,
todey !

C T -5 0. 60 MHz coun t er k it . . .. . . .. •• • . .• •.•••
C T·50 WT , 60 MHz c oun t er , wired end tested
CT -600, 600 MH z p resceler o pt ion fo r CT -SO. add .

SPECI F ICAT IONS
S e nsi tivi t y : less Ih"n 25 mv.
F.equency r"nge: 5 HI 10 60 MHz . typ ically 65 MHI
G a l elim e: 1 second, 1 /10 second . Wilh 8ulomel ic decim 81
p o int posil ion ing o n bot h di rect and prescale
Display : 8 d ig it red LED.4" hoighl
Accuracy: 10 ppm •.00 1 ppm with TV lim o basol
Input : 8NC. 1 mogohm d irect. 50 Ohm w ith p.escalo option
Power: t t o v ec e wews er j a v c c e t Aoe
Si,O: Appro" . 6"" 4"" 2". high Quality al uminu m COl O

Co lor burst a da p te r for .()() 1 ppm accuracy

CS·' , kit ••••••• • • • • ••••••••••• •• •••• • • ••• ,. $ 14.95

FM WIRELESS MIKE KIT
T ra nsm it up 10 300' to any FM hro.dcast .adio•
uses any type of mike. Runson3109V . T ype
FM-2 has a dded super sensitive m ike p reamp.
F M·' • • • • • • $ 2 .95 FM -2 • • •• • • $4.95

~. u .... _ ,.. __ "'...
_ ..'_ " . ...... .. :>00 """ .... .. ..,~•
• " _. !ICl_V"-" "",,,,,
............... . K .. ,_ ,,_"'_ •. R......,..
"v •• , ........... . 8 ' 0 JOvC' .
~ X d . ""·Jl. T ~

SI R EN KIT
Produces upward and downward wail char.
IlClerlslic o f policlI siren. 5 wattl audio ou mvt,
runl on 3-9 volts, uses 8--45 o hm speaker.
C omplete lCit, SM-3 • ••• • , • • • • • • • • • • $2.95

POWER SUPPLV KIT

LED SLI NK Y KIT
A or_t allemio n gett........ icto . Iter nately
II_has 2 Jumbo LEOs. Use fOt' n.... badgll .
bunonl. 0 ' _ning type pa...1 liOhu.. Runs on
3 109 volts.
Compete IC it • • • • • • • • • • •• •••• • • • • • $2.95

SUPER SL EUTH AMPLIFIER
A super'sens iti ve am p lif ier wflich w~ l pick up a
pin drop a t 15 feet ! G. oal for moniloring
baby'~ room Or as a ge~al purpose test
. mpI ifier . F ull 2 watts of o u tpUI. runs o n 6 to
1 2 Vol IS. ...ses any type of mike. R equ ires 8-45
ohm speaker.
Com plete K it. BN·9 •••••••• ••.•••• • $4.95

DECADE COUNTER PARTS
Includes: 7490A. 7" 75, 7447. LED ..adout.
c...... nt limit resistors• • nd instruct io.... on an
easy 10 build low east frequ8ncv counler.
Kit of partl,. OCU·1 . . •.•• • • • •• •• • • • • SJ.50

COLOR ORGA N/MUSIC LIGHTS
See mul ic com. alive! 3 diff••nt Iiv/>ts flick.
w ith music Ot' YOice. One liQht for IOW$. 0 .... for
1"- mid-rartge and one for 1"- high!. . Each
chan....1 indivi....ally adj ustabl • • and dri_ up
10 300 _ tts. Great for pan ;". bind music.
nilll clubs a nd more.
Compkt.lCit. ML·1 $7.95

TONE MOODER KIT
.. = ...... "<=e-d
,_" -.!IOOO __ .,.._
,_. _ _ ,_,_. 561 IC ......... ' "_._ _ ._ _ ,_ .,50<_._.- ..- ..... ,'''' n ..... t .R_ ", ~

' o U _
C . ' .. K d .TD·' ..... __ ..... $0 •

..U' .!I'!i

$t1.95
101SI .00
I ~SI .oo

3/$ 1.00
31$ 1.00
31$2.0 0
31S2.00

.rs

...,. h , ~ Io and....-c.
151$1 ,00
6 ho'~ Balu n Be o<! .
5ISl .00

FER RITE BEAOS

AU 'O DIMME R

"""0
_, '.m."..". "' ,,","
d_", .....'_ ~ < .. ,....._-,>...'....'
• .. DC" c..c>", .

.'....,..
••

•
\4:c.=-... ,', ., , ,~ .. .

SOCKETS
51S1 OO
51S1,00
21$ 1,00
31S2,00

~".K",_,-,.

ee.s

.... _ , ... . .,... <o " ...... ~.. ''''
" " "", __~'h.ng ."eo' .....
bu~d " ,nto _ t . ....._ '" _n <..,
n ATURES

CALENDAR A LARM CLOCK

~ o o.... , ...... Loo . >' .- 14 _ ........ c.oo- __ '*' . _ ......._
• ,,_ 14 A'.._ • IOO• •~.. _ ...".........,_ _... _,n_ ......_..-

Ip.;gl.A 'VPO 501S2.00

TRANSISTORS
MRF 238 30W V HF
N PN 2 1'1I3904 . yp.

PNP 21'1I3906 'y"
NP N Po_ T.b 4 0W
PNP Po _ T. b 40W
FET MPF 102 ' YP.
UJT 21'1I26" 6 IY"
2 N3 0SS NPN Po... .

CAR
CLOCK
KIT $27.95

' ....'....''''' '6. a ,_

~D',~_.. ~''''''''''' '"

VIDEO TERMINAL
K IT S149.95

•",. ..... ' "v." _e .. oe
. ..,,",, _« ," ~ ", m~., .'mo"''''

. " ~". ' " ..0''_.............. ......", ....""

. ~ " ~. " -"'". ", ""' "'~ .., ".'4_·_ '0."_'-C_"• •".DC" .., ••

--'" '-- "",.- -,._-- '"....,... • 'v _ .. __ . _ ... _ ......__... __ .._-----_....- ..._.__ ........__ _- ..--_..,-,_ .._- ._ __.....-
._..-,.-_.._,----_.'''----_ _.. ..-- '. --",--~......._ , .. _ .._ A"" ....... _ . __....-- '- - "- _._-.'''- ''- -.'-._._ ,_ ,__ ...~_ <__ <0_. _ ...-.. '_...-.._,- .._.._ _. ' ...,...,.._.. ,_.,_.---- _..--"-

...... $22l'S

PC Boa rd
$2.9 5
T,an , lo,m• •
$1.49

REGULATOR
1 8 MG $ 1.49
3 09k 89
309H ,, 9 9
3~OC; 1 2 ,'I:" 9 9
sees s,\,.; ,8 9
181 2 "s .89
18 15 - , .89
l BI8 .89

l00V.1A 101$1 ,00

1410P·AMP SPE CIAL

30 watt 2 m etllf
Pow er A mp

Tt>oo !. mo... R ~ 001... C _ _
• ...., ... ,Iabl. m';1 "'..... ' F o Ul
W.", ... 10 , 3 0 W.". OU'. 2 i.. l or l S
0 I ;.. 1...- e OU'. inc.od,ble ........
c ' ....11 ...,to. i...t<u e tio ,,"
. .... " . 0" T R ,"..y . en. ..d •
;ncl _ .
C....."'... K it. P ... 1

CLOCK KIT
6 digit 12/24 hour

.. !>/$too

LINEAR
5S5 S ,51)

556 . 1 !>
566 1.4 9
5 61 1.4 9
1 4 S8 . SO
L EO O RIVE R
154 9t .s c
1 504 92 .50

$8.95
0"". roo'
,nelude boo'd

O' "~""Of"""

$2.95
as
."
"as
eo
es

3 ,50

FNO 359 ,'5 Fac....y 1",.... m,n; d,p ..,'h bo.h
FN0510 1,25 X••ox.ndUt POnnumt>oo.. , . PIN
OL 107 1.25 10 l o r S2.00 16 PIN
HP 7130 1.25 L:-:-:::::=-;:;..:=::.----i 24 PIN

59 40 PINRot<! Pol . , o >d F olIe' , .. 4.25" X 1.125 ' . . •

OIODES l KV.2 .5A

53t 4CI0<~

1·S00
l "St 12,U,
1.13
1U5
1"90'"
1. "'3

E., _ .... ''''0. of y o u<
cOU" •• '0 600 IoIlH• . W ...-k . w''''
.11 eOU....... L....h ... 1 5 0 mw
_ " ,w;ly waci! y 7, 0 ...- 7,00
W ;'«I. ,. ,«1.PS·1B . SS9.9~
K,•• PS tO $oU.9 '1

Want • c loc k tha t
looks good e nough f or y o ur

living room? Fo 'get thO c om
p Olitor 's kludges and try ono of

ouu t Fea lu,es : jumbo .4" d ig its,
Polaro id lens filter , e "truded 81uminum

cese evail.b1o ;n 5 c o lors, q .... li t y PC boards
a nd super instruc t ions. All p e.ts . re inc lud ed , n o
."t ras t o b uv , Fully guar.nteed . O ne 10 t w o h o ur.
essomb ly timo . Colors : silve r , gold. bla ck . brOnlO.
bluo lspeci f y) .
Cl o ck ki t, DC·S . .. .... . ... .• • $22.95
A la,m c loc k, DC-a. 1 2 hr o n l y . . 2 4 .9 5
Mobilo c loc k, DC-7 .•.•• .••. . 2 5 .9 5
C loc k kil w it h 1 0 min 10 l imo• • D C ·10 • .• 25.95
Assombled and tested c loc ks .vailable . add
$ 10.00

600 MHI
PRESCALER

CH EAP C LOC K KIT
DC '" F~•• u ,..
• 6 d ,q •• .4··LED
. ' 2 or 24 lor.... '

LEO O ISPlAYS

~

200
R8



2M LINEAR POWER AMPLIFIERS,
LPA 2- 15 Kit 15 W p.e.p . 569.95
LPA 2-70 Ki t 70W p.e .p. $139 . 95

Frequency Schemes Avoikable:
VX2- 4 28-30 . 144-146 D Other frecp.tency

c
VX2-5 28- 29 . 145-146 0 ron9&' availa ble
VX2-6 26-28 . 144-146 D on specia l order

including Ct)'ltol

- ONLY 534.95,~
,

• l';~• ..,
~ . . .. "J. .,

J

"

"". ..
" .- ,

~ r ,
I

either .....

New VHF&UHF Converter Kits

Use inexpensive recycled 10 or n meter 55& exciter on 2 meters.

let you receive 05CAR signals and ather exciting
55B, CW,& FM activity on your present HF receiver.

FEATURES,
_ Li.....r Con"ert.. for 5S8, CW, fM , e tc.
_ A fraction of the price of other uni tt
- 2W p .e .p. ou tput with 5 MW of dri"e
- Use low power ta p on e"cit.... or a ttenuotor pod
_ EoIY to align with built-in test points

YX2-1 ) TRANSYERTER KIT 559.95
A25 OptionGlI CcI~roetforX_rhtr&PA $20

P8 K.it nO.95
'16 Wired $21.95

RAN GE
20-83 MHz
83- 190 MHz
220-230 MHz
Give .,.oct band

$12.95

$24.95

MO OH
PS-lO
PS-HI
PS-220
1'16 Wir-.l

Miniature VHF model for
_Covers ony " MHz band tl{#1' If''' CfJ ' - 5i ze only
" ZOdS gain . 12 Vdc 1/2 ~ 2-3/8 inche J.

- 1- 1/2 ~ J~ _ Co""n any " MHz band _12 Vdc
_Ideal for OSCAR " Diode protection - 2OdB gain

MODEL RANGE

P9-LO 26- 88 MH:<
P9-HI 88-ln MHz
P9-220 In-230 MHz
1'14 Wired Gi". . ><oct bond

FAMOUS HAMTRONICS PREAMPS

let you hear the weak ones!

Greoal for OSCAR, 558, f M, ATV. O"er 10,000 in
u.. throughout the world Qn aJltypeJ of receiv"" .

Pl5 Kit $'8.95
'35 WlrH $34.95
.. COVM' an y 6 MHz band in
UHF ran ge of 380-520 MH:t
e 20 dB gain e Low noi se

P9 Kit

PMW1,"

0.1..........f model for app·
Iio;otionf wne..e spo~ penni" .

FM/CW TRANSMITTER KITS
W ILD UP YOUR OWN GEAR FO R OSCAR CW
OPfRATlON, FM REPEATERS, CONTROL LIN KS
e Profeu iona l Sounding Audio . Ftee of Sf'U"
- Complete ly Slobl.. . Built - in Telt ing Aids

MODEL
C50

C'"
C145
W6
Cll0
C22'
Special

RF RANGE (MHZ) I-F RAN GE
50-S2 28 -30
144-146 28-30
145-147 (OSCAR) 28 -30
146-1-'8 28-30
AirctOft 28-30
220 bo<>d 28-30
O ther l-f & rf rangel avo ilab le

MO DEL RF RAN GE (MHZ) I-F RA NGE
C432 -2 432-434 28-30
C432 - 5 4J5-.Q7(OSCAR) 28-30
C432-7 427 . 25 61.25
C432-9 439.25 61.25
Special Qth.er i-f & tf rangel available
---------------------------------------
A9 Extruded Alum Cote/Cannecton $12. 95

T40 11 Chonne l 200 MW h cit.. Ki t for 2M or
6M band ••••••• •••• •••• • • •• • •• ••• •• S39.95

n oTriple r/DrI..... KII . Use with T40 for operolion
on 4J2-450MHz bor>d $19. 95

" r' r','"""",
T80 RF POWER AM PLIF IER MO DULES fOR ABOVE
e Na tuning eVSWR Prolected . Wi red and Tested
_Ra ted for Continuous Duty - Greol for Re peate"

T80-1 50: 141H75 MHz, 20-25W output 179.95
T80-450: 4JO-.470 MHz, 13-1 5W oulput 179.95

VHF/UHF FM RCVR KITS
'* N EW GEN ERATION RECEIVERS
'* MORE SEN SITIVE '*MO RE SELECTIVE (70 or 100 d B)
'* COMM ERCIAL GRADE DESIGN
'* EASY TO ALIGN WITH BUILT-IN TEST CKlS
* LOwt R OVERA LL COST THAN EVER BEFO RE

R.70 6 -chor>nel VHF Recei .... Kit for 2M, 6M, 10M,
220 MHz, or corn'l bondt... .. ... .. .. 569 . 95
Opti_l "to l fi lter for lOO d Bo<l i chon 10. 00

R90 UHf Rece i". r Ki t for any 2 MHz segnent of
380-,520 MHz bond. ... ..... .... .... S89 . 95

• FREE 1978 CATALOG.
40 PAGE CATALO G IS YOURS FO R THE ASKI N G I

IT'S EASY TO ORDER!
O C A LL OR WRITE N O. FOR Fl.£(

CA TALOG OR TO PLACE ORDER I

OP HO NE 71 6-663-9254 . (Answering
service eveningl and weekendl for your con
"enlence . Penonal _vice 9-5 eallem time . J

O Un credit cord, c .o .d • • check, m.o.

O A d d S2.00 lhlpping & handlin g .

IN CANADA, send to eomtec; S60S Weotluh A....l
Montrea l. Que H4W 2N3 or phone 514-482-2640.
Add 28% to CO"... duty . 10", orn:l."chonge rote.

J82·0 Belmon' Rd; Roxh."er. NY 146J2
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-,-----,--,
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T HAT'S R IGHT ! TH E LAST C HANC E TO BUY OUR
SUPE R POPULAR MK ·05 MI NI MOB ILE S IX DI G IT
C LOC K KIT a t th is super low p rice. T he response has been
great but supplies a re starting to run low. So o rder NOW !

Featu res : Small enough to mount
o 0 ...... 'V"aI 1''''- In the instrument panel.
o ::.:; :0':':-;':" .- & _. $ 'l1 t1"j) (()\~
o M.o9n,Ioed 15 ··. 6 d,,,, 1 LED II ~o~iQ)

,_OU'
Comple.e ••110 p,.......~ 24 10, .
aI.",.

• 9 _ 14 VDC to 40 10 50 "'a.
o R.....ou" u" be "'PP,...""'"
• EAS V. QUICI< ASSEMB LVl
o All CO"'POM"" '04U".d md ud""

(you " ,pply tho 'I"'~korl.

To p qua l"y d"lI.d !Io pl a'@d
PC Boa.'"
Clock boa.d 2,6'· .2"

o R. ....ou. ~.d 2 3IB.. . .15..
$39.95

A d)u>table f old~k

type
Ln . ,ha.. , '" fI 1$1'1.
S ett., 'han 200 m llh -
•01.. IfOm no ' 0.0<1 to
f uU ,,,""
Ad l"".bl ~ , 10~,,,,~1 . Iou'
tlo w " p'o'~c" ....n

R,ppl e :
R ogUla t ,o n :

o... ,pou. _
Cu......

lPS,li4} li 2V~ HiA
lP@W!~Ir §1illjpl jplllJf Knit

If its POWER you need, than took no fu rther. The PS-14
gives you a highly regu lated power supply wi th featu res
only the commercial units offer at a fraction of the cost.
Compare our specs with any other unit on the market and
then compare our price' YOU GET

SP ECS : • twa..... d u 'y 12 lb _ 10"'''''
11 .5 _1 4 .5 ,- 2 la.,. !",_ Ma '"
151'1. ~on"n ..o lOA • R..... . . ... PC _" ..."h 01'
,n '. p ....

H u90 :J4.000 mid comp.. l~',..._
f,lle' cop.

o 4 0 amPi 0 1 ....... p... , •• ", .

'.t",.
W" . , , .... , ••10 ' moun ,,,, y k,,, .
lin. cOf d ,

METERS : Ouality 3 )1," meters for PS 14 .
ACD matched set . Individually packaged.
NOT SURPLUS'

0 -15VDC . 0 -25

12.50/set

OVERVOLTAGE PROTECT ION KIT : $6.95
P........... cheap ."••".-.e- ,... yOU' ..........'... eo .... ,....-. T" " ...-.,,_ ;. adlu" _
hom 3 '0 JO 001".~~ ,,,,,.n.ly I,'rl; a 2SA SC R _ ..........he ouU'U'
'" ,>rot..., eo""........" Should be ...eo IOl\ un"'tha, areluM'd O"","y compa,_
w"I> ,he 1'5· 12 a"'d r-s· 14 A ll e......on"" ....,.,'oed, (l.-,11e<l & p1.IO<! PC _d,
10"",· 0I,lP·1.

ROC KER ~
SWITCHES ~

DPOT Rocker~
Switches §§
5/5 1,00 ~

""=
500mfd
@35 V

A,.; ial Cap
5 /$ 1.00

2N6028
Programmable
juc t ion super for
OSCill ato rs, t ime rs,
lime de lay etc. 50c

~
MI CRO T RI MME R

CAPS
Tmy 4 40 pld

trimmer used mig
mally 10 watches!

3 /$1.00

MC1469R
500ma ocsnve requ
tate r . 3 to 30 volts.
with complete specs
and applications.
5 1.25 - house no.

No . 30 Wir~"p
Wire . Kyna ac ket.

4 cctors. 1 ft .
o f each c olor. $4 .00

(400' )

'ee- SPEC IAL!== Lim ited Otv!=LM 567 To ne=Decoders=. wh, le they rest!= 99c=

MJ9OO; MJ 1000
Complimentary Dar
tinqton. PNP. NPN
power uansrstc- . 8
amps. pair for 53 .

MC13 5 1P FM IF
AMP. 14 p in IC .
Complete FM sound
sobsvtem , similar tc
LM2111 . house no.

51$1.00

2N611 1
PNP §2:

Transist or s ;§
4 QWall 3A ~

TO·22 0 case ~
2/5 1.00 §il

"'"

Multic olored
26 Co nd uc to r
Rib bo n Cable

No. ::'8 wire With
a woven binder . Su
per Flexible!
10 ' ro U
50' ro ll

2N3569 NPN
epoxv TO 5 case.
VCEO"'60; Hfe "' 300

800MW power
61$1 .00

w-l 1DOm Id @35 :
A"; lal Capacitor :

4/51 .00 ~
Sprague $:.

WESTON MICRO
PC mount tr im

pots. Single turn
1K. 31$1.00

74 1 Amps
8 pin mini dip

Hea tsh r in k
Tubing

A very good asst .
of 3132"', 1/8 " .
3 /16" 1/4" & 7/ 16" ~
6"lengths 12 pcs. .-..:o!

75<

BULLET LUCI<V
"lUlllBEA FOR FEB.
IS , 158!ioOl . INu",·
_ _ .10 $HIO.; ....",.
bo" Of. In ...1",_.1

MK-06 Clock/Calendar
Auto Home Clock Kit

FANTAST iC NEW SO UND SYNTHESIZER IC $3 .95 e ach
Make a ny sound und er the sun wi th th is 28 p in marvel !
Single Ie contains: Noise generator, super lo w freq ue nc y
ose, veo, o ne shot, mixer envelope co n t rol a nd amp.
works from a single 5 to 9 VDC source. With 8 page manual.

................. "'" , SUPEA C lOC~
_tIl Al l K y ou ."',. o.....ty......... _O'C _ _ . _
_v' _ 11l11DCI ", ........ (l lII Atl

IW,II I.I . U,..d.. . d 3 1 18~

,...t<umon, ca.l
$28.95

BE A U TIFU L H A R DWOOD CASE
FDR MG·01 : Ca. e i. cU'. grOOy<t<l
a" d lin,.I1"" 10' olock. InCIUtre1.
,ub~ fmn. filte•. Quick. e..~ ..........
bl~ ' '''lu' '''' o o ly 4 oc. ,..... (;0• .)

$ 19,9'5

• Sepa'a'. 24 Ioou, clock ..d
24 hou, . lap Mel " ",., l u ne l ;O" O.

• P'_lIabl• • I. ' m. On bo'h . Ioo;k
."d ti m o'

• s.....Il. . "'0'. co m p""1 kit i.
2 )j." w id• • J 518" lonll • 1J1j "

• Sui>@ ' ,Md "'..ual ",ale ,... • •
......bly .,

• MMly DIl"_ ..a,labI. b'f addIng-,,_.
• 5oId ..._&_,......._

You've read the reviews
on our MK ·OJ clocklTimer
Kit. Wai t till you see the
new MK -03A 6 Digi t Clock!
Timer Kit :

M,n, G'andla,h• • Clock 1< ;, _ $39,95
Ju.l ,n c"'" yOU 10."" .""'" ,he la"
. .. mo"lt" ;n S,l>\!,i• . we w,lI ' .11
yO<> on. mo,. l,me , h., Bu lle . "".
tho ONLV Compl. " ly E"' I,on..
G. ...," . ..... Clock Ki l ,0 ,II. w o 'ld
In ., 10.. "'I Ihe below h "O<! tea·
I"..... T"" biggo>o' p.ob\O'", _ "
.. to 'rv ..d dnc" bo Ilow .....,_
....:l lase ,"o'ing ," " clOC k ~ollV i1'
The s..nlJlng LEO ' _ " 1",,, ....,
~1.1o."9 Tict. ·l odo. -''''' .... a.
va ,'obi. OI\ly on OU' cloc k In add,·
"01\ ,II. e .... I.OI\icch..... no,,... eacfl
IlOU' I.e ' 3 ,;...... 10' 3 o'clock"
Ho u_ i " ' lie DIlt,ooal Sol id Ha. d ·
wood Ca.., Ihe un;, mak..... l>\!au.
I,lul .dtl,l ion 'e> .ny ,oom .. w.1I
as. \If..1 gift.
• %" 4 d ig i, LE O . _ OUI
• Adju"abl. '0". & du••" o" on

oh,,,,.
• SO"'ul. ' ood_i"."g_dulu"' .....

L EOS
o Al l CMOS ._ ....
o A ll oI""" o n"••• _It _

"ansf........ 'ncf_
• O.... ,ry pl."", PC boowds 121

6.5" . 4 .5"21.50

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

- '_"-LOO_._-
-"""'--- ., ..-.__..-.-_e-_--

202



TERMS: Orders to U.S. and Canada. add 5% to maximum of $10.00 per order
lor shipping. handing and insurance lb all other countries. add 10% of lotal or
der. Florida reSidents add 4"10 state tall . C.O.D. lee : $1.00. Personal checks must
clear before merchandise is shipped.

ACCESSORIES:
Battery-Pack Option-Internal Ni-Cad Batteries and Charging unit

$19.95
Probes: P-1QO-OC Probe. may also be used with scope $13.95

P·tOl-LD-Pass Probe, very useful at audio frequencies
$16.95

P·l02-High Impedence Probe, ideal general purpose
usage $16.95

$299.95
$249.95

SPECIFICATIONS:
lime Base-TCXQ e o.t PPM GUARANTEED!
Frequency Range-l 0 Hz to 600 MHz
Aesolulion-l Hz to 60 MHz; 10 Hz to 600 MHz
Decimal Point-AutomatiC
All IC's socketed (kits and factory-Wired)
Display--8 digit LED
Gate T1mes-1 second and 1110 second
Selectable Input Attenuation-Xl , Xl0, Xl00
Input Connectors Type -BNG
Approximate Size-3''h x 71f2"w)( 61f2~d

Approximate Weighl-2l/2 pounds
Cablnet-c-black anodized aluminum (.090" thickness)
Input Power- 9-1 5 VDC, 115 VAG SO/50 Hz

or internal batteries
OPTQ.8000.1 Factory Wired
OPTD-8000.1K Kit

VHF RF Pick-Up Antenna-Rubber Duck w/BNC # Duck-4H $12.50
Right Angle BNC adapter #RA-BNC $ 2,95

FC-SO - Opto-8000 Conversion Kits:
Owners 01 Fe-SO counters with # PSL·6SO Prescaler can use
this kitto convert their units 10 the Opto-BOOO style case, includ
ing most of the features.

Fe-SO - Opto-8000 Kh $59.95
·Fe-SO - Opto-BOOOF Factory Update $99.95
Fe-SO - Opto-BOOO.l (wITCXOj Kh $109.95

"Fe-SO - Opto-8000.1F Factory Update $149.95
-unas returned for factory update must be completely as
sembled and operational

Th is new instrument has taken a giant step in
front of the multitude of counters now available.
The Opto-8000.1 boasts a combination of fea
tures and specifications not found in units cost
ing several times its price. Accuracy of + 0.1
PPM or better - Guaranteed - with a
factory-adjusted, sealed TCXO (Temperature
Compensated Xtal Oscillator) . Even kits re
quire no adjustment for guaranteed accu
racy! Built-in, selectable-step attenuator, rug
ged and attractive, black anodized aluminum
case (.090" thick aluminum) with tilt bail. 50
Ohm and 1 Megohm inputs, both with amplifier
ci rcuits for super sensit ivity and both
diode/overload protected. Front panel in
cludes "Lead Zero Blanking Control" and a
gate period ind icator LED. AC and DC
power cords with plugs included.

OPTOELECTRONICS. INC.
5821 NE 14 Avenue
Ft. Lauderdale, FL 33334
Phones: (305) 771·2050 771-2051
stone orcers accepted 6days, urn. 7 p.m. 03
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15 for $1.

8 for $1.00
FERRITE BEADS

$7.00 ea•

Super Deal!

69C ea.

75¢

FULL WAVE BRIDGE

4 AMP - 200 PIV

RCA TRIAC #2
#40536. Rated 3 AMP 400 PIV.

TO-5 Case Mounted on Heatstnk.

3 FOR $2

COMPUTER MFG. OVERRUN'

->, '
\

POWER SUPPLY TRANSFORMER
MFG. FOR ROCKWELL. Fully Encased Style.

PRI:1 15 VAC SEC: 24 VAC at 2 AMPS.
And 15 VAC at 100 MA. Has a co pper shield between
PR I. and SEC. SUPER OUALlTY' $3.99 each

otO\3 PNP SILICON
~o\. POWER TRANSISTOR

TO-3 Case. 2N4905.
Rated 90 Watts. VCEO-60. HFE
100 MAX. at 2.5 Amps. A good mate
for 2N3055 in audio outputs! ~~

Prime New Units!
75¢ each Dr 4/$2.50

3/8 inch long. For RF
circuits. Make inductors
or use for RFI suppres-

•sian .

MILITARY GRADE
ZENER

Just released!

Government Contractor 's Overrun!
House numbered . lN3828A.

RATED 1 WATT. 6.2 VDC 5%
Metal Case. Axial Leads. Motorola
and Dickson. Originally cost a bundle!

6 for $1.00

TO-220 Case. Rated 1 AMP. Major
Brand! All full spec.
7805 5VDC POS. 1.19
7812 12VDC POS. 1.19
7824 24 VDC POS. 1.19
7905 5 VDC NEG. 1.29

Buy any 3 Deduct 10%1

"Jilin"'! * SIGNETICS ANALOG MANUAL *
~- BIGGER AND BETTER THAN EVER! 916 PAGES!

r,v..w Complete data on all popular:
OP AMPS. TIMERS, VOLTAGE REGULATORS, COMPARATORS. INTERFACE IC's, PHASE LOCKED LOOPS,

PLU S MUCH MORE!
And besides all of these data sheets, there are over 200 PAGES of appli cation notes on the above linear IC's.

Thi s bock has it all:
THEORY, DATA SH EETS, AND APPLICATION NOTES.

* THE ULTIMATE LINEAR IC REFERENCE MANUAL *

TTL SPECIALS
7496 - 5 Bit Universal Shi ft Regi ster 4 FOR $1

74L93 - New By T.!. Low Power 4 Bit Counter. 3 FOR $1
PRICES GOOD FOR THIS MONTH ONLYl

Telephone Eqmt. Component Board
Product ion ove r-ru n. Super good assortment of parts, all
easily removed. Has fou r 47 MFD - 35V Tantalums plus 7
other asst. tanta lums. Also includes 7 assorted
transistors, 5 pot-core sty le variable inducto rs, over 30
assorted resistors, 1 transformer. and 5 diodes. 3% x 7%ln.

........................................................................................... . .• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •
•

• • •• • • • • • • • • • • • • • • • • • • • • • • • • • ••• • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0 0• 0
• •

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •••••. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . . . . . . . " ..
0 0 '. ' 020 ', ' .'•••• t: -,'.• 0

:::::: DIGITAL RESEARCH CORP. (Of Texas) ::::••.... ...,••.... ...,
a::::: MOTOROLA AUDIO AMP SILICON RECTIFIER ::::
•••••. E
...... Rated 2 Watts! Me poxy Case. Gold
I::::: ,....0 1316P House number. plated leads. Rated ",S,..'\
I::::: l3u1o~\O-o\_ Same as HEP C6073. 1.5 Amp, 100 PIV.
•••• ~;"i~~ \-----'-''---~~~~~-~--,-~-------a::::: $1 49 High Sensitivity! With CMOS SPECIAL!•..... ea hook-up diagram.
::::::. • Draws only 6 rna at ~g:g~~ := itz; :~ ..gg ~g:~16 =~t~ose~~
I::::: 2/$2.50 zero signal. ( 04042 - Hor $1.00 (04049 - Hor $1.00......
a::::: VOLTAGE REGULATORS
••••••••••••••••••••••••
i·····••••••••••••••••a••···•••••••••••••••••••••••••••••......
••••••a••···•••••••••••••••••............••••••••••••••••••••••••••••••••••••••••••••••••••••••..................
••••••••••••..................
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a••···•••••a••···•••••••••••••••••••••••••••••a••···•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a::::: Opcoa LED Readout 741C OP Amps Disc Capacitors Mylar Capacitor
•••••• SLA- l Common Anode..33 In. 1 MFD 16 VpeL d M 1 1 MFD. 400 WVDC .•• MINI DIP. Prime new units . Has ' . .. ea s. os
••:::: character size. The original high computer MFG'. house number. popular Value! P. C. Leads by 2 FOR $1 :::
..... . efficiency LED Display! Sprague. •••

i::::: 75¢ - 4/$2.50 12/$2. - 100/$15. 20/$1.00 ~l\i,Wiihi) :::••...:. : ..
••• ••• • •••. ...;. . . . . . . . .. . . . . . . . .. .. . . . . . . . . . . . . . . . . . . .. . .. . . . . .. .. .. . . .. . ... . . .. . . . . . . . . .. ..... . . . . . ......•• •••• " • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••• , • · t... :; .•• ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••....................................................................................................................................................................................



for Metal
Case

$1.00

2N3904-House No.
TO- 92 . NPN .

VCE0-45.
HFE 100 to 300

10 for $1 .00

CD4040 - $1 . each
CD4042 - 2 for $1 .

CD 4049 - 3 for $1.

GE Ni·Cad Battery Pack
3 Cell pack, gives 4 volts
a t gOOMAH. Brand new,
facto ry fresh. Each cell is
2/3 "C" size. $4.50 /pack .

Buy 3 packs 112 volts)
for $10.9S. Limited stock I

NOT ASSOCIATED WITH DIGITAL
RESEARCH OF CALIFORNIA. THE
SUPPLIERS OF CPM SOFTWARE.

FullV Assembled & Burned In
$179.00

Blank PC Board wI Documentation
$29.95

Low Profile Socket Set . . .. . 13.50
Support IC's (TTL & Regulatot5)

$9.75
Bypass CAP's (Disc & Tantalums)

$4.50

CMOS SPECIAL!

LS SERIES TTL
74LSOO - 33c 74LS74 - 4 9 c
74LS02 - 35c 74L590 - 69c
74LS04 - 35c 74LS 138-89c
74LS08 - 35c 7 4LS15 4-1,49
74LSIO - 33c 7 4LS 175-1.10
74LS20 ~ 33c 74LS367- 75c
74LS 73 - 49c 74LS368-85c

Tantalum Capacitors
1 MFD. .3SV. By
Kerner. Axial Lead.
Best Value ! 10{$1 .

CD4001 -Sfor$1 .
CD 4011 - S for $1.
CD 4013 - 3 for $1 .

FULL WAVE BRIDGE
4 AMP, 200 PIV

6 9¢ EA. 10 FOR $5,75

3 AMP RECTifiER 4
1N4721. Axial Lead. 200 PIV.

HEAVY DUT Y :
House numbe.od

-,--::-::--:----'--:----1
EXPERIMENTER'S CRYSTAL
262144KHZ. This frequency is
2 to the 18th power. Easily
dividf'd down to any power of 2,
and even to 1HZ. New by CTS
Knight. A $5. value!

$1.25 each

$15.75 ea.

4S0 NS! 2708 EPROMS 450NS!
Now full speed ! Prim e new units f rom a majo r U.S. Mfg. 4S0 N.S.
Access t ime . 1K x 8. Equiv . to 4 -1702 A's in one package .

Special Offer : $12.95 each when
purchased with our 16K EPROM kit!

USES 211.02 RAM 'S!

HEAVY DUTY I
Full Wave Bridge
25AMP 50P IV

$ 1 .25

GE 10 AMP Triac
SC 146D . House no.
To-220 case. Ra ted

10 amps400 PIV.
75cea. 3/$2.

Motorola

BJii LOW POWER RAM JiiIT-$149.00

to
'"'

solder
Gold

RECTIFIER SPECI AL
1 5 AMP l00PIV

EPOXY CASE AXIAL LEA DS
15 FOR $1

10 for $3.95

DPCOA LED READOUT
SLA- 1. Common Anode .
.33 inch character size.
The original high efficiency
LED display . 7Sc ea.

o r 4 fo r $2.50

12VDC Relay by
CDE . SPOT. Coil
is 280 ohm . Small

Size. $1.29

Disc Ca pac i to~

.1 MFD l 6V. P.C .
leads. Most popular
value. By Sprague.

20/$1.00

rellU'alors are provided

2S1$3.75

KIT FEATIIlES:
1, Doubled sided PC Boud with

mask and silk screen layout.
Illated tontlct fingers .

2. AIIKlckets included.
J. Fully buffered on all address

dati lines.
4. Phantom is jumper selectable

I!in 67.
5. FOUR 1805

on card.

. f
1~ St,o.UG·

MOTOROLA QUAD OP _ AMP
Me 3401 PIN FO R PIN SUB

FOR POPULAR LM 3900
3 FOR $1

MOTOROLA 780SR VOLTAGE REGULATOR
Same as standa rd 780S except 7S0 MA output,
TO- 220 . SV QC output .
44c each or

POWER RECTifiER #2
Stud Mount . 1N1187.

35 AMPS. 300 PIV .
Military Quality! $1.19 ea. or 4 /$3.50

Z-80 PROGRAMMIN G MANUAL
By Mostek, The major 2..a0 second source. The most detailed
explanation ever on th e working of t he 2-80 CPU CHIPS. At
least one full page on each of the 158 2 -80 instructions. A MUST
reference manual for any use r of the 2-80 . 300 pages. Just ott the
press! A D.R.C. exclusive! $12.95

4K STAT IC RAM 'S
2114 . The new industry
standa rd. Arranged as 1K
x4 . Equivalent to 4-21
L02's in 1 pac kage ! 18
pin DIP. 2 cnfos give 1K x8 .
2/$24. 8/$85.

741C OP AMPS
Mini Dip. Prime new
units. Has computer
Mfg's house num be r.
12/$2 . tcorsrs.

Jumbo Red Leds
New by G.E. Like
MVS024. Number
SS L-22.
61$1.

•

•

•

••
••
••

•

•

••

••
••
••

•

••

••

.........................................................................................· .~::: •. : •.: ....................................................................................•••. . ············f········································· .• • • •• • • • • • • • • • • • • • • • • • • • • • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••...: : ~ : : : ".I '0'0· • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . :,' ,°
0

' ••.... ', ' ,-
" 0 , .: •••••

::: 16K E-PROM CARD // :::::1... ?\.WI! "'let··.••
::; IMAGINE HAYING 16K OF SOFTWARE ON LINE AT ALL TIME! 2ra Cl ~/ :::: ::
••. KIT FEATURES: 5-100 IImsailAltairl Buss CompatiJle! 0 .. ::: :::
••• • ••••••... I ....••... 1. Double sided PC board with solder .•• • ••

:: : ~~:actl~i:':~~ screen and gold plated -- I$69 95 k.t I ::::::
, .. 2. Selectable wait states. • I .....•
t o . 3. All .ddreu lines & data lines buf· :: : : ::
,.. feredl .•••••
,. . 4. All sockets included. ••• ••1
::: 5. 0, R" re,,'."re. SPECIAL OFFER: .....
,.. KIT INCLUDES All PARTS AND ••••••

SOCKETS (uc,pt 2708's). Add $25. fur Our 2108's (450NS) Ire $12.95 ::::::
assembled and tested. when purchased with abllYI kit. •••••t

·••••1
••••••••••••••••••
••••••
••••••
••••••
•••••••••••••••••••••••••••••
•••••••••••••••••
•••••••••••
:::::1'•••••
•••••••••••••••
•••••
•••••••••••••••
•••••••••••••••.....!
••••••••••
••••••••••••
•••••••••••••••••
:::::1·••••••••••
•••••
•••••••••••••••••••••••
••••••
•••••••••••••••••
••••••••••••••••••
••••••••••••••••••••••••••••••.....!.....
•••••.....!
•••••
•••••
::::.§•••••••••••••••.....!
••••••••••
••••••••••••.....!••••••••••••••••••••••......••••••.....!

••••••••••

O· ·t I R h C ti TERMS: Orders under S15. add 7Sc. No COO·s. We :: : : : :19I a esec'OFrTc'XAS' orpora Ion accept VISA, MasterCharge and Amer ican Express :••••••••••Cards. Money Bac k Guarantee on all items I Texas
: P. O. BOX 401247. GARLAND , TEXAS 75040. (214)271 .2461 aes.ceots add 5% Sales Tax. WE PAY POSTAGE! ::::••
" ....•.'. .....,." . .. . .. . . . . .. . . . . . . . . . . . . . . .. . . . . . . .. . , . . . . . . . . . . . . . . . . . . . . .. .. .. .. . . . . . .. . . . . . . . . .. .......•• ..; , .....................•
t ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
~·U::::···············································..................................•••:~&I::&::;;;I::;::::::;:&:::::::::::::::::::::::::a:::::::a:::;:::::;:a:::::::::;:;·
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<C~IM\fr->uJ)l[liil <C~liil l~I uJ)<C~fr-> I IA :

8Kx8 ,. U K Eeonoram VI: $235 (Kit) 74
Eeonoram D .11 LS

., TTL
'30
'30
'30
'33
'36
'30
'36
'33
736
'30
'30
'33
'33,<3
' .36
'30
'36
045
0,45
'93
'00
'93
'50
'68
'50
'50
'50

.063
'.6J
1.25
1.10
1.15
'.95
U8
0,95
I ,40

'"'"'"'"i.a
1,65
1.25

,1.15
1.88

,1.25
1.25
053

. I ,20

5>~WIlcdJ
~©If

©1UI1f
i ~lltyj~1f U

....clive T.r,,"Nt.. loard"". For those 01 you
wllO have a molherboard wllflOUt actrve ter
minatlOfls. plug in thiS card and obtain tile
benef,ls of improved $lgnat transter. thanks to
less norse. cresusn. f1ngmg , and wersneot.
same cirCUitry as used In our motllerboards.
I CI( ....rr. 129.50. Kit lorm

SQtke!S lor aIllCs, t.. bul1enng on address
and &ta lirfIs-pius lIle required II¥dWare
ana edge COflneclor to mate ms:hanically w,th
the H8 You QfI have our 12K llo.1rd lor !he
prICe 01 IIlII l1eath COrnp;Iny's 8K with
"" perlorma/fCfl you haW cune 10 expect lrom
products carrying the Econoram tr<lde mark

OTHER POPULAR ITEMS
" al( x 8 ECONORA" Ill ··.. DynamiC mem·
U Il!S have a repulatlOfl lor low pow... 1COfI·
omy - and dil1i(:ulty or use. It you'd like to
have the good withoulthe bad. lhen lhls i'$ the
board lor you. Mot a krt. COI'flIS ~sembled.

tested. and ready to run in any 5·\00 mac~lne

(Altair. IMSAI, etc.j. Cor1bguratlon as two
separate 41( blocks, Zero walt states w,th
B080 CPU. 1 year warranly S14900

" Vector 18803 h .. 10 5101 Molhllboard"
This is a version 01 our 10 slot molherboard,
but.contains. no edge connectors, active termr
nation Cifcultry. or other components - lust
the bOard, erear lor expenmenters or people
wllh small systems who don'! need the full
ut. $29.50

" 10 SIOI Motherboard" . Use with the IMSAI
microcomputer as an add-on With room lor 10
peripherals. Of lor slarting an 11 stet stand
alone system. Comes with all edge connec
tors, and jnctudes an on-bOard actlve termina
tion clrcurtto mlO imile the crosstalk. noise,
cverstcor, and ringing thai can occur with
untermmated boards. Epoxy gtass, sorcer
maSked bOiIrd, With bypass caps and heavy
power traces, ICI(-Q15. $90.00. Kil form ,

" 18 Slot MOlhllbOllld " . Same as the 10 Stot
MotherbOilrd except with 18 stcts. ICI(-016.
suo.GO. Kit lorm

" 12V aA PaW" Supply" . Handles 12A peaks
w,th 50% duty cycte. rneuees crowbar over·
YOlI"Il' protection. current IMMing, adlustable
output 11-14V. custom WOOJnd lfall$lormer.
EAsy assembly: all pans el<Ceptlransformerl
IIMer cap/dlOlles mount on CIrcUit bOiItd. jn
dulling heal sinks and power IraflSlslors
White designed lor poweflng automotIve
equ,pment In tile !lome. malt)' users re;lOf1
success lfSlfIg these lor PfI'M!fIng some dISk
dnve systems. 1111(·1114. S«.SO. M larm ,
Please include sutflCient postage

DI -25 RS·232 SUIllltHI-D CONNECTORS
Male plug. 1C1(-10l).4. $3.95: 1emaIt jack.
ICX·1OG5. $3.95: plaStIC hOOd lor male COfl·
lIfIClor. ICI(-10llfi. SO,90.

W. pI dty ••~ .... ....Sl .._ ,
!lurd fa bIr . IlKitned "... tilt
grDUnd u~ tor lui toIII~ibilitfwO tilt "11111
c.m\NIny Ha, ()rg,afllled as lwo IftdepellClent
blocks. one 81( and one 4K. Has U" samt
baSIC features as our Econoram II"· -a" statIC
de51g/f. switch selected proIect and phanlom.

" Inl. rdes lgn Model 1101 Pulle Gene"tor " _
Ideal lor clOCking TTLcucuus. from, 1 111 to 2
MHZ, 20 to 1 Ir8quency spread for each band
20% 10 80% duty cycle minimum. fully trig'
gerable, Portab le 101 field use. and includes
(&C hargea ole mcacs and charger 101 either
t>al1ery Charge or AC operstcn. If you don ' t
have a pulse generator, here 's one at a good
price, IZ·006. S90.00. Fu lly assembled and
tested,

r------------------lWe got OUl stan In .th ls cusees sellmg
compone01s to ranaucat hobbYlsls who
couldn'tlo/fd me Pins of lhen dreams any
where else What WIth all tile attentlOO being

\:~~,:r :':;':I~t~~ ~~~ l~i~s~~U~~~ :
10 remind you lllal we shll sell parts. . at the '========
same OUllageously low prices that QOl us go- t
Ing In the brst place

Need some resIstors' Capacifors' Or maybe
some ICs CMOS linears . men-
0fIeS Vector llrOlluc:ts lflke the SIiI·N·
Wrap Of Wlft pencill or a really classy
CIlaSSlS to dress UP your next projecl
we've got j11 111i11, and then some,

• HOw abOUl an Amencan 1fIide. Swilthtfltt

,
• RCA ~Ilono jIoc:k' (CIosecl cirCUlI too - lhars

a fare bird I cernes mounted on a ~lIle Plashc
I carner Wllh scr", IlOI!s lor easy mountIng At
I 7 'If Sl . here IS. c111/fCfl1O slock UP on some

",::===",:=====",,,,:::,,,,,,.'b''':;,Qualrt
y

confllltl",~",,,,,,,,,,,,,,,,,,,,,,,!,,,,,,,,,,,,,,,,,=

Now you can have the quality of GodboUt
prOOuets and tile convemence at local shop·
ping .. many computer slorll$ I nd OTher
electronIC outlets stOCk l numbef of our nens.
trom If\dl'o'lllual components to complete bOiIrd
etts

We always welCOme """ dealers: " you
have a store and want to know more abOUt
~,"g lllese populir prOOucts lO your ~ne.

wnte or pllone and ask lor our dealer,.".,.
f Inally. we 'd kkllO Idd llllli-. _ terate

optomlsls such as oursel~es have been
amued ¥od llelighled al llle response 10 our
computef kliS we lllank you very much tor
your support (and your pabtnCe. dUllng our
penod or IlNvies I UPiIl$lOfl ): II will enable us
lO keep you e1C1!ed wllh more new good," in
\tle _t1lS ahMll

Kit SI1S
Assembled $ISS
1 kits for S17S

Thll Il lhl board thlt thoullndl olownerl
IWllf on , not I I. There are lots 01 reasons.
such as un iqueaddressing Opl l005 , reliabil ity,
full butlerlng , static operation, last access
time, a full set of sockets . but probably
the most popular !&atu re is lhe price. which is
all the more re markable because of me high
level 01 qualll! , One owner reviewed th is
board In the 1 77 Issue of 1(1Iobnd, clOSing
Wllh l he words " II you "re nol ccnvmcec by
now that tne ECOMram II 15 one 01 the best
memory buys 00 me markellllllay, you really
have to be 0111 l00gh cookie-either that Of
you work for someone else wh\l makes
memory boards " ,

MESSAGE:

TtRMS F'ko_~ ... 10 !'>'*' to. "'-'
1*>9' .""......lIftdotd~Md IP.
COO__.peed WIIh ...- aoddr..10<
UPS Fo< VISA- I MM•..,.,ha,~' o<den
cal ..... 24 hour ...... dnIt .. Itl 5)
562·0636. Pri<... i<><>d Ih.ough cO\'n
mcnlh"'~

FREE FLYER: n..-... •• juot • 1_ 01 ltv
........ _ c.'T\I lor ltv COffIj>UWf '"""'_
We .... "",<:k a lwoiod _ 01 _
ducton.~~ and hobbytot:
....... W...;I gladly wnd ....... _ IIyer
~ our product. upon lee. of
YOUI """" and addrns
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WIRE WlIAP TOOL W'SU -3Q_. ST_ . UIIWII.I.I' .I$__

see AND FW BRlOGE RECTIFIERS

ZENERS OIOOES _ RECTIFIERS
..." .. .- ""I " ..U _ .'IID '_ ' -s ' _ . ' ''' ._ , _
to _ .. .. ""III" ' ,_t, _ . '11I ,.... .. _
I I _ .. III ' ..' . " _
" _ t11111 ' .. ,,, .. ...
" _ 011.11I ,_ " ....
It ..... .. ".".. .. ,.,, _ .. ,..>1\.. 'w
.. ..... .. '",:II U ,.
f1 ...... 8 "."31 I .' , .
.. ... til 111 , .. ,,~ '. ' .
, .. "" til "" " ..,.. .. , .
'.. ".. t11 111 , ... , ,, .. ..... _
.. "" , _ '."'" ,.".. ' 11I '" 1lI_

'11I '" , .,,, 'M '" '0"" ,.. "" "' ....
"" "" . ..., ../1 11I ' . " . "" ... "'_""' '''' , _ 'I.' '''' ' . " .. "",,,, llI ....

> ,7
- '

CAPACITOR .....'- CORNER--.. ... o • .. ... .-•• • • • -.' • • m
•• • • • -.. • • -". • • • ". • • -~. • • • - • • •m. • • • ~. • • •... • • m '., .. • M--.""--•• " • • - .. " •.. " • • .~ • .. ..
.~ .. • • - .. • "•• .. • - .. • • •._- ,--- -., • • .. .- • • ...- • • .. "m .. • •- • • .. .- " .. •- • • " "$ • • •..- • • .. .- • .. •.- • • .. - • • •.- • • .. - • • •_ ..__~.... ...u,__... --..-• .. • '$ .. .. •.- • .. .. .- • .. ...- .. .. • .- • .. •,,$ • .. .. .- • .. ..- • .. • .- • .. ..- • .. • ,,- • .. •
0$ .. • .. " $ .. .. •.- .. • • ,,- • .. ..
<r,_ • .. .. - .. .. •..- • • • - • .. •- • • • - • .. ..- • • • -- • • •- • • • - • • ..- • .. • - • • ...- • • .. - • • •- • • • - • .. •- • • • - " • •
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TV GAME CHIP SET - $7,95
Indudes AY·3.a500:1 Chip 1lIll2,010 mh;z crystlII

12 010 CfY5tII I !l!I.,.I.Y·3..a5llO-1 CIIiP 17 SO .. I

~ , .. . ' 1X!'i .. l ..11
~. ... . 100' .. ••- ...... .".,. .. •M"'. -' "..."" ... .._ flfC '.MO'.-' .,. .. "',"_ RtC ,.
•• • TRANSISTORS - ..'.
•• ..,. - ..,- ••• • - ...- .,. - ... - .'.-, ." •• .'. - .'.- ... • - . oo - " ' oo- "' OO - .. oo - .,oo- ..oo - ... - ....- ., oo - ... - .oo- .... _. ... I - ••- • • - •• •• ••- . oo - . oo • • ...- •• oo - . oo .oo . 'oo- ,. - .'. - ..oo-- •• - • • - ..oo-- . oo - . oo - .oo- ..oo - . oo - • •- • • - .. oo - .oo- .- - .. oo - .. oo- ..'. '" .'. - ••- .". •••• - .'

WIRE ·WRAP KIT _ WK·2·W .-"-'
WRAP. STRIP. UNWRAP 'tiQ~~

• loco !of XI AWG WI'" _~

• 'lot 01 50 R. ....,.. '" 1lI1.'1 JO AWl; W,.. ~
• SOpcs .adIl' · .2" ' . 3-·l~· iItI<JIIIS -'

prt-s"lQlIOCl ..'. ' 0
$11 .95

10: "'!'j=- STEWART WARNER~.. -.. -'. -. . -_ $1 _.__ .. _ .. _ ..-
_ , _ l " .- _ ....-" u, •• _ •• • •- .. " - ._ _ .-11 ._" - .- '-11 "' _ •• •• • •- .. "' -- , .- ,. "' - , ._'.. "'. ,..- , ..... ''"' "'. ,.. .. .- •• t . • m , .
- •• .. S .
_ l,", _ • •••••
_ l-ll _lID "''"'Ul ...,.. ,. ." .. ..,... ._ _ ._,. .. .. -_.. "' ._ ._ ".. ,. .... _.. " ..,.,. ,. .. - ,. "' ..,.,. .. .. - ." .
~ ,. :II .

""'_. ..... . I DmIll • _ ...... ee•

WIRE WRAP WIRE - 30 AWG
25ft ... 11 25 SOft I Uil5 100ft 1295 'OIXIft 11 ~ 1XI

5FEClfY allOR _ -y_ -Rod • Gt_ . ... . !Iodt

WIRE DISPEJtSER _ .0-30
• SO ft JO AWl; IMrWl $3.45 ".
• curs. III _1IngfI
• $lr'tIt ' - d. -.., ",-y". __

IlS'\AClMflfT = J lSI Sl"OOU fOIl WI •
$l*"'Y _ . ,... _ or "'" 11.. .....

~..,.
'."..
..~..~..~,,,.'..'..,,..,'..,..,..
'..

_.

· - .- .~ .- .- .=::-..-,.- .- .-..m • •
~ ..
~ ..-,.........
m •- .~ .-..-..... ...-..

1111
CATALOG

NOW
AVAl LAlLE

J1

... -....__.--_ .(ID- - ---._ _ _ .- .(I D-.,.. - _ ,.--- _...-.,., - _........ -_ ..Ill... _ .-__Ill'"' __....1Il1Dl __

Ill'" _
Ill'" ,IIll'" _ _ ....Ill'. _ .- .Ill"" _
IIlJIt _ '-__.. --- ----- --....,.'"'_ -1JIllI " 'Sf ~__ -... .. ' Sf ~.---"'"--,..,_.-..,.. ~

LJ _ I I ... . I II . .. ...
, "-'_._' _.-'_. _ ___..__ ..-

.. _ _ . __ m _ _ . .. _ . ..- -.. _.....__ ..__.-- -_.._----__ 11>__._'''' _

••••...
•••••••••••••••••••••••••••••

",",p_t
," -" ,,,,,,, 53 ""
" '''Of' 1M,"-,.... ' '''
" ,.., I II

Xft ·221lliXB XII 11' _1$ 1~ · tzo6U XII ' '' ,1$

"' i :..:."::... .. EXAR ::-:::.... s,:
.. mtC. I to , " l>6Cl' , ..
' • .>leI"" ,.. _SClUAIIIM •• '..,.;0 11ll

'" nn"" II 111 •• " '""" • '"

.. 41 . 111I - ,otI.. ,..... I-''''''-'i'ii,,~:;.<; ;;:;;i;:'''ii;;:i1<iii--' ~_l", ., ... 1Il1 ....llQ 0>0
,•. ,<It 01lD ' 0 ' 1 .IIl
•• ,<It • III ' " .."'. , II
" ."", 1M ' " .1II"" ' '''

ELECTRONICS
ames

lD2"" HOWARD AVE _. S.A/II CARlD5. CA _941110
PHONE ORDERS WELCOME _ C. 15l 592-e0t7

__ I~ Goc:d thru A(Jr'II

-- - • --~ - •• It'" - ."
~ - ..' ."" - ."
~ '- ." DISCRETE LEDS It'" - ."
~ - ." -- .c,,, - ."-- _. - - ." --~ - •• - - ... - - - _ · ... n'
~ - ... - - _. - - .,.

I;::;;ll~ - ." - - ..' - - ...
~ - ..' - - ... - - ...
•• • ... - - .,. - - ...

SALE DISPLAY LEDS SALE... - ._ , _ _ no
_ . 1.' ... _ .... __. - ""_. _: ,.,
_ ,.. - I" _- " -_.... ._ '1 _ _ •-" _.-.... ._.. - : ._.. _.., _.. -'-- .----- .--- -- ".--- -~ -_... _-- .--_.-- ...... ".. _- " ..._...__ ...... .,.__ ......... _-- ...... . .. _ . _ 4 D ......._- -- .......__.-_4.P ...--- --"..M..._e-_", ....

IC SOlOE~lAI L l OW P~OfllE l iI ~1 SOCXETS,." . " .." '·2' ... .'.•• ." .. " • - ... •• " •
'" • .. .. ' . oo " oo... n " • •• • • •". • • " " 0 • ".. " • '" SOlOE~lAIL STAIIOARO (TINI". '" • " - - •• •• • "'.. • " " " •• •• ...... • • • '. '. ... 'oo". • " .. SOLDERTAlL STAIIO.l.II0 CGOLO I

'. •• • " - - ". .. 0 ..
"- • • • •• ' .. •• •". • • • '. '" •• ••". .. " oo •• '" '. ..

WIRE WIIAP IOCllETS CGOLOllEVEL .3

•• •• • • - - •• • • ••• oo " " ". ". • "•• • • .. ' . •• •• ••... oo • .. •• •• '. ••
'. '. • " .. •• , " '.
50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST..- ..- ..- ..- .-ASST.' ,. ,,- oo- .- ,,- .- ,,, ..n .... •••oo- .- -- ..- ..-
~. , •• ~-

m_ m_ m_ -- .,. ..n .... _ .~...--- -- -- '"ASST _, •• '" '. •• .. .,," " , ..n .... .~

•• .oo ." •• ••
~, • •• .. .. .oo ~ " , ..n .... . ~

m '" ~ • ."
ASST. !> •• • • ~ - .- .,. ••n .... .~

•• •• .. .. ..
ASST. $ •• .. .~ - - - ,,, "n .... .~.. '. •• '. '"ASST. 7 •• •• ,. •• •• .w ,,. ..n .... .~

ASST. IR Indudes Resastor AssortmenlS 1 · 71 3~ PCS ) S9.95 ea.._- - __ · ao _ JIot ...... _ t.IiItt-- -

--_.--.._------

1IIiIOOi.. II ."-'-,_..-._ '..._..__ _- ... -_..----_ - ._---_..._--- -........-..... .. ' It'_
I _tzm. II ..-._._._-. - .-..-.- _ _.......---------...-..__.__...._..-_ _._._.._-_..---- --_.._- -_........_......_.-- -- ------- .,.. .._ ..__..--_...._..._--- _... '.._----

- - ,.... fiI . ... ......,.1",_ ...._ .__._ _ ._- "_._''''.----_..--_.__.. - ._-- - '"-_._.. ..._- - - "-_."-01__ .• --1~·~!·~i-~-~~~·~·-::~·:·::··:::~;·I .~~~~~~~~~;~~~ii~~ri~C!~!C~~"-_._._--"- - ---_.--..._...- ------- -- ......... ..
-.o,. ... CI.KaI ..__ "' _ _,-_.._-----------___ ". _ _""'* "'W", _ u •

"ml!!F400N
TTL e.,- .. so ',,,,, • $II"'" ••..,..,. .. """"" • ..",,,. •

" ''"'" • .."". • ..'''... ,..'- • SO""'" • .."'... •..- • s.".,.. • ..,".... •..- • ..,,"" •• .."- •.'- • .,- • ..,.,.. ••..'..'" • .'- • 90'''''' ••.'- • .'- • .."".. .....- • ..- • ..,.,1lIO ••.."'.. • •.- • ..","" ••..,,". • •.- •• 50""• ••III"',. • $11'- •• .",,.. •.."'.. • w _ • .,.,,. •III"'. • _. • s.,,"'''' •
so'" .. • .'- • $II'''''' ••..,,, '" • w _ • 90"'. •w_ • •.- • 5a1"" • ••..'.,.,. • .'- • ..",.,. •.'- • .'- • .",- •••.- • w•• •• .,.,- ••w _ • .,,- •• 90"'" ....- • w._ • ..,,,.,., ,.
.."..'" • w._ • III'"'' ••.'- • ..,". ,. ..'''.. ••.'- • ..,"... • 90"_ ••w_ • """Zl'O • ~.- •.'- • -"... • w._ •
~- • ",,,~ • ."- ••.'- • ..."- • w._ •.'- • ..,... •• 11I"- ••..,..'. • .",- • w._ ••w _ • 50""'. ... w._ ••.'- • .,.'.,. •• ."- ••w _ • ..,,,- •• .- ••w_ • ..,,'.. •• ..,...'. ••w _ • .,"... ... .'- •
50'''''' • .,,,.'" •• .'- ••.'- • .'''. •• .'- ••w_ • ."'. •• .'- ••.'.... • ."'11. • w _ ••.- • " "SIO • .- •w _ • ."'... •• w _ •..- • 90'''_ • - •..- • w._ • .'- .,_.,. • .",.,. • w _ ••_o...-..sc.~ ,a.

CMOS- • - • - ••- • - .. ~-
...- • _. •• - ••- •• ~- ••- • - •• --- • - • .- •- •- • _. ' .. - •_. • .- •_. • - •• ~. •_. • - '. .~. ••- ••- •• - •• - •_. •• - • .- •- • - • .~ ..._. ,. - • .- ••_.. • - • .~. ••_. • _. • .- ••- •• - • .- ••- •• - ,. .~
.,- •• -, • - ••- • - • .~. ••- • - •• '<C'S' ••- • •.- ... '<C'" ••- •• "",..", ... '<C'.' ..._. • "",.." ... ' <c'1ID ••- • """... •• ,<C," ••- ·.. .'- • '<C'" ••- .. """"" • '<C'" ••- • ~~ ,. ,<C,,' ,.- ' .. coo." •• '<C'1t! ••-, •• _.. ,. '<C,.. ..- • _.. •• - ••

coo", .. _.
••

,,- • LINEAR ..- ..,
u"",," • l">IOT ·1 ,. ,M'''O< •l103Q'C' • l""" ·" '. ,M" 'Ctl •
~. • lM,.,!_" •• ,M,,'· '" •..- •• lM,.,, ·'1 •• lM"'" •..- • l""" -14 •• lM '''. •_. • .- •• lM'''' •.- •• l""'CO • ..'. •.- •• ,~ .. ,M,_ •- ·.. ,M''''' ' .. ' M'.... ....- •• ~~ •• eM'lO\O '.lM"1l!;O ... ~m •• lM''' ''' •...,,," • .- ,. 1M'I... ••...",. • lM.-" • l""'''' '.eM" ", •• ~.. '. ".",.. ,..
l'''''''' •• .- ,. '"'''''''' •
~.. •• ...." ,. ..'- •_. •• ..f'OO •• ..'- ••- ., •• .- •• ,""'". ••.......-" •• ....,. ,. _. ••........" •• .- •• .- ••_. •• .- •• ,- •, ,",,,,,,-or •• .- •• .-- ,._. •• .- • .- •_. •• .- •• - ••,_." •• . 1II" •• - ••_.. •• .- •• .... ••_. •• .- •• .- •_. •• .- •• .- •- •• .- .. - ••- • ... •• .- •._. •• ... ,. -- •_. •• - • - •._. •• .- • - •_. •• - • - •
~·'S •• .... • - •_.. •• ...",. • - •_. •• .- • - •_. •• .- • Ilr;<'" ••_. •• .- •• ~~ ••

• O' ••,- • 74LSOO TTL ;:::; '.- • ••- • .- ••- • - • ~*
,.- • - •• - ••- • - •• ~* ••- • ,- • - ••

~. • - • ~.. ••
~.. •• - • ~." ••,- • - • .- ••- • - •• ~*
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12111.00
'M1.00
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'00
1.55
SB6
'00
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'00

'"'00
1.49
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IS/51 .00
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VOl. TAGE IlEGULATOR$

711DM)l08 I 2 1$-'"TonD
19OMIlHJll. I 2· '$-24 TO nD
78l.O!>A 121S ... '00 ...... TO-on "","lc
18HO!>KC SV SA T0-3
18HI2f(C 12'1 s,o,T0-3
18H1SIIC ISV SAT03
L.m311K 1 s,o,"dju_ T0-3
Lm3,rr I.SAAdjus'_ TQ·720
L",311MP .s,o,Adiu"olI.To-W
TL430C Ad,v01_ Z.......·Thmk Abou'"
TL491C S... lChin~ At9- & InduelOl
ACA CA 3085 100 rnA A,d"mobll

...
I. pin
18p1n

DsOOES AND a ll lOGES

1"'4003 200 v ,_
1....cG* 400V I _
IN4 I 4Il HI s.- s;g,.- l !i1$ l 00
0-600 I IS V. 100"'.11 His.- so...s
0 213 ' 2OOV. 2SA StIId
D2135 4OOV.2SAS'....
D2138 6OOV.2SAS'....
03289A 200 v. 'BOA S"", Anode
03909-~ 00 .... ~SA F.., AOC<JWfy
IN.732A 41.11 lW 5'l. z.n....
13 Assor<ed 8,_1'1_ Zoner Oi_
50V 3 amp E"".V 8,j<!g,o
200 JO omp BMiIO
600 ~ amp Epo.V B' idll"
&XlV 3 a"", S'od a,idoo
51 -2 2Q(W. I.SA Gold lead,
01A-OO3O 30'1 DIAC

MISCELLANEOUS

110·114 ....-..... 600 co...
WSU ·3OW.... W'~ ......
W5U-3OM _ ,I.... W'-'....-ap tool
BW-630amery Qper_ w,ap Tool

_ F_ W... _ ",_.,..,.. TOOI _
-..... s...-. ,W ' OOV _ ,st>oc Cap

2N-li036 '/(N. lA PNP Silicon T0-5
2N61Ol fIlN. IQoI. NON HI GAIN TO-no
SE7I»5 2'!JlN. IA NPN Silicon ro-s WfR..,g.
B-3 VCT. 1.2.11 T,_ F41)(
IlV. I'" T,....... "....." 8' _ Cotd

OPiO COUI'UO TItlAC
MOC-:lOIO _i.... l1S..,c full _ swi.doi"ll ond

iooloalion. Uoed oJ""" can swi.do '" 7.5 -. r.- '
_ i ....... .,.tI ... nL logic. Drl... Iarv-"ioa..-.d
connollt>. _Id.
MOC.3OI01'•• • ••• •• • •• • . • . • •• • . • •••• •• •• • 12.65
Specol'O'- «Ie
HOC DARUNGTQN ARRAY
MCI~3P i. 0 ~ pl ~ DIP pockage ...It!> (61 SOY S(Jl)onA

0.,,11"lI1"" ""' .
MCI 413P, $I.59
Spea/"""" , . • . . . • , •.3Oc.

5--100 8US CONNECTORS OMSAI T'( PEI
Gold. Sold.. 1011 10< Mother bootds $4 •.5O.4(S17. 00
Tin_N lck. l , (NASGLOj Sold ' 011 1J .7S. 4(S14 .OO
Gold 1,._ $4• .50.4/$17.00
Tin-Nlck.l. (NASGLO) i "" 13.75.4/$14.00

r.c. SQCltE TS

Lo """" .. T.. _ T_ Doc>_
I0IS1 .00 1001$14.00 1000001l'O.00
'OISUO IIXI/$16.oo l00G'$I4O.00
I()'1UlI) 100,$18.00 l00G'$ I80.00

FoI.doolld li_ 00... 8001< . Iius10 vol.- hoo 17 d>oIt
.... of do'o. """Iic""ion, ond defi~i.i..,•• I'n>bably
.... bl_. ",01.- 01 1" type ,odoy •• .•• , •••$4.5Oppd

Fo i.cftild Sipol... Me"'O<)' 0.,'0 &<>ok. ~OMS. PROMS
.....d RAMS or. co.....d In thi, .....k wi th full . ngl_ , _
ing do'o. !'\o1"" Include. >hI pping I••••••• .••• 13.75

Roy"""" Li_ 00'" Book. Co".... mon, of 'Oe I,,·
",Iii", <III _I 0''''_ f<lf ..-+. Ido Roytfteon I ....
i"o_ Con i... ""1 1. """Ii"".; clo '" _II •
'" campi clfi""tI $2.9500:1

."7 .., Mlor..e- Coo,_ Bool. . C-..
~ oH.r lngs In fi. ld _ _ ,
to _i.. _ odop , U.95oo:1

MiM ' ..... ~..d r. lO)"I
D. P. D. T. 12V DC 1000 Oh'" coil . Only 3/8" ~; '~7/8 '

Inolded COM. S/B" 1""Il f1e~lbl...i,. 1_. In..."'ary
'od...cti.., at 1_ .-.uI<><:I....., l>.ings Y"'" "'i, _ b")'
RR'f-2212G • • • • • . • • • . . . . . . . . . . . . . . • . . • •• • • • • $1.95

SPST N.O.'VOC t40 Oh<oo "";1 . MHwret ""ny I"'''''Il 3/11. do-+.. Hoo Iie~lbr. .... id .. I•• Ieodo.
u:v·lll»G• ••••••••••••.••.•••••••• ••••• •••• \lOI;

"-- "- ----- ..--..----_.- ----- ..=-.:::..:: :..-:-:.::..-..::-:::--="=!.."':-----
--- -- ~ .......~-_.-

\

._----._---._ _ u . o__~ .._

'---..._.:.--_._-~__ 0_-..-

\

I

q ~"""
,

,.. ,

!II """ lliD
~

J
::,. l' • i. .. ~ 60718
..... r;:f'--' 'ri~

,
'-C 6106Pl1

'" ~-:r::.7 " ••m
- , nf

-'>
• • .,.,,

\-< .,,,"
60138, If ,

I I

\
\

N.i"- _. _ "" n.
_ '-'• • • . ••c . . ....c.
"ops TRI·f(K ,,_
deli_lng q....lity~ .

GIVf US A IRYI 1111 1

Econoo:nlcel 1 plec. h_ ,I .... I... p l""'e _, part> In To-no
ond Mot",oto co'" n. 90. 199 . 0"" TO · IU. All 0.. block
o nodizod ol"",ln"",. "~ d •• i. onodlzod of... lOn'I>ing. 'PS"
_ Ie< i. orodl • • d ptl o for", ing.

THM 6030PB V""col 25c. S/$l.IXI . 10/$1.90
fHM~S Slip 0- 3Oc., ';$1.00, 10/$2.00
TH M 60708 fxt ", Di.ipatlon H....iz . 3SC. 3/$1.00, 10/$3.00
THM 60718 Top Hat f.... 6070 35.::. 3/$1.00, 10/$3.00
TH M 6106Pl1 FlotWi '" Fi____ 3Oc.. 4/$1.00. 10/S2.00
THM 61Q7Pl1 S-I", Si•• Aot 2SC. 5/\1.00, '0/S1.90
THM 60138 T0-3Di-..d 69C. 4/$2.50, lot1S.00
ll1M 602~ .....fi,,;""-d T().92 IlVS1.oo.IOlVtS.00

---------....... ~'n"-<>oo:::.:' f':.. _
~---===:.;::;.-:.:.
=..,-_ ... "" --- ..--_.._----_ .. ..----

. l:..~, .:..-::w."-=.= .._ ..

Q

"1.45
1.19

.~

'"' w
U~)'11 :;~

T1

t QI ·t€k, mc...._,...._ .....,_ 11502'---

'..... NYLON CONNECYORS "" "' .......
~.- .-,....... ''''' ''0. ,~

0.... '..'.. E...... ', 162.HPOr MI••I ."") I C;.,"," I' .", 162),2'" 2 <:t",", ,.•, 1.2J-3"'T I CIowr. 1, 10, ,.2.......' .<:~..... 1 .10,
"l).~ ' se...... ,.•, 1<115-611' • 0",,.;' ,.•, -, • co....., ,.•, _.,

• .~. I.", _., • 170...,;, ,.•,
-~, IJ 0.->. ,.•, --, ,,~ '.n, 1m _lOll' • )0 a.-;o '.•, -, 5001.. ....,.> ,~ ,..., -, 1 0-;. ,.•, - • )0-;. ,.•, -, • 0:;..,,;. ,.•, -, SC...... ,.•, ':Mol'" 6 0...;. '.n, ,m~ .~, ,.•, -, 12 cn..;. '.', IVlI'IT 11C.....' ,...

~SP 0..,..,_ al $14.88
S02~ T"J' _ p _a' '.4 .95

---,_...._._,,-_..._....- .._".•"',. ,...... .....- .." ..
~"." ""~:.l """"

.-..-~

ADJUSTA lll.f NEGATIVE REGUlATOll
LM337 I, the -.li_1 to .... """"tar lM317 positl..
....I...abl. __Iat",. Capab l. of I .~ ,,_. I."IV
to - 37V.
LM337K••••• CT0-3 M.sa l)•.••••.•••••••••• l5.99
\.M3J7T•••• •CTo-no "''''''c) ~.65

..... ..-.d~l_i 60 c

:'::'-:::;- - ,~- -- -~ _...--'" """' .. ...~ OOJ ,.,_ _ ,>-__
"' ><l""_~ I>U _ _ " •..,_

IrrnEGRATE D CIRCUITS

!

LM_ T...., S-.....Z- 6.t!>
,t,fIQO-1CJ_F_ .s- V..- 1.&0
LM2l107f\lT_ ••• Ffllea...... 2115
LIllI ! :zr.I 1Jltra.-.ie rf. • g.IS
LM I815 ' ' $ _s.. ""'" lor ltd..,,",,, s.n
T1I7'O TO-91 Holl eflKt _ ;fd, w/_c ~.. 1.75
lIICl_T ' : ...... Rowv _ 10.•
lIIC l ' 9P Tooodol'ldt-..lofl4Ql 42$
IoIC l 11P ..... R.-~__ " .•
MCl +11 7VP CIII)S _ o,;p ,..~
......5710llN_en..- ...ocn> 1ll.M
14Clll~ ls.,r.-''''BCDea-- 2119
1~ IS It.. It.._ E_ 15.3!I
74C923 2Okoy It.._ E_ US
1~C92!i ~ Oocklo Cour>, 11...:_ 12.00
14C92t1 ~ o..- Cour> lunv 12,00
l~C93S-1 3l\ Dijli' DVM CMOS Chi~ IS,N
9601 Ro,lTllIlI<Of<lbl. en. ohot ••• • • •• • •• • • •• • •• •• •SO
MClQI5P Hi Speed q"Od " 0 " low _, TTL .. .. .$1.00

•

•
208



- -==:::-.._--..~
._ -~.=....

IIKDKI------- ,...,...-_._.._----
NEW!

THE FUTURE NOW!

FM2015R.... _._t;M<n ....._ . , 0-.-._."'..._-
, ·u O _ _ PWl s-<;.U'. ·

• • __c _ ,'_0 _ ..__2_.........,_
.. _ g I •• _ ..fl ...... If; ... _¥ ..... ,..;.uo_ .
......lWU ...._~ 01'0'", • • uo;rwooooc:....".o.-1000 .TIl............
.....0 .lelM . ...""............__1 lOfOI """ul(NII . JUT .
QOIC.........TllII ..tn. ·••_ _ · · _. .._
• . .. . . " I'OIJI ftLn • .~e.~... ftL' tI 0
.......OMAnc.-IO..CI M ...O.......O. COIOI......I I._I. ...__ e _ .._ _ ~_e ..__..
_ ...........a
~~.

~~

' 3 9 900- _.--- _..

POWER SUPPLY " KITS OF PARTS"
Model PS 1 5 Voll 8 Amps .. ...S17.95
Model PS2 + 15Vo lt & -1!iVoll S18.95
Includes Schematic

SPEAKERS
2 " BOh mAound S .65
2 '/_" 8 Ohm Round 75
2 Va • • BOh m Round 1.00
2 '1t · ' OOOhmAound 1.25
add 10 ceme per spea ke, s hipping

PUSH BUTTON SWITCHES
S.P. NlO 3 for S1.OO
S.P. NIO & NlC S.85
MOLEX PINS . . . . • • • • . • . 60 for Sl .00

TRANSFORMERS
1101'18 VAC 1 Amp S1.50
l11Y12 VAC 300 mA 1.25
11(1i2()-4(l VAC 2 Amps 2.50
11(115 VAC 8 Amps 4.95
SPECIAL 1101'12 VAC plug in
500 mA l .50
For eac h1-5 Xmlrs add S1.OO shipp ing

CAPACITOR ASSORTMENT
5 pi to .1 Discs 50 lor S1 .49

.04 7 400 Volt ceramic Aad ial ... . S.10
5O MFD O 150 VOC 3 Ior S1.oo
3 MFD 0 12 VDC 15 for S1 .00
.01 30 Volt Disc 25 lor S1 .OO

NEW!
Tunable 420 MHz
Fast Scan TV
Converter

ONLY 549.95

_.=:::-:-. - -- _. .

,

" Mobile use 12 Volt DC
In p ut ma k.' Ide.l
motIi" ..1 UP
• ,00005% accuracy a nd
rock stable

' S wlt c ha b l" f ro m
counler 10 clock without
Ioalng time

Featuras:
12 or 24 Hour Opera tion on either clock
Eacn ClOCk tepa.ately con trolled
Freeze f..ture for time N t
Easy assembly lor clock and cabinet

s..... klt boofe In unaasembled BladI.

Plailic cab! 00'fth Rid Flit....

DUAL DIGITAL 12124 HOUR CLOCK KIT
NOW WITH A NEW WALNUT GRAIN WOOD
CABINET

MODEL ALD S.W

Model ALD s.P

Only $44.95

Receive Faat Sca n Amateur TV In the ~2O to 450 MHZ Band
with . ny TV set. Low nolu. high ga in rf Amp wllh Varactor
tuned Inpul and outputs, Buill In AC s upply. Comea In two lone
walnut & beige cabInet measu.lnQ 1 716" )C 4 1/4 " x 4116".
Factory wired with 2 year gu aranlee , ~9 ,95

I'; lt (Critical Clrculll prewlledl $39,99

~~'f'l TURNABLE HAM TV CONVERTER

.. ~
""",.n.

~

~

"~..

' 110 VOlt Powo.r Sup
ply/a.ttery CI\Irg... op
tiOf\-perflCl for uN in
Ha m ShaCk
. Clock can be . iln... 4
or 6 digit. 12 or 24 hour

, Clock keepl Ume ....n
in off poe,llIon

• Six big 0.4 Display
leds.

8 Gould or GE Size AA NICad Batteries $17.50
110 von AC Plug In Power Supply & Balte.y CharQ er 4 95
Coming Soon lIOO MHz Pl'eseaier

' Comes In altrac live
Black & White meta l
cabinet

• "Port:abl" UN ",,,",,, 6
AA aaneries are ins talled

• Leds turn oft to eoe
l erve bal!ery power

" FreQ. RI nge 100 Hz to
40 MHz Typical

ALDELCO DOES IT AGAIN-ANOTHER UNBElIEV·
ABLE VALUE-OUR BATTERY OPERATED FRE·
QUENCY COUNTER & DIGITAL CLOCK NOW AVAIL·
ABLE-ASSEMBLED AND TESTED AT THE KIT

PRICE Ii i' I ONLY1599.95

.... ---
COMPARE OUR FEATURES-COMPARE THEIR FEATURES
THEN-COMPARE OUR PRICE AGAINST THEIRS

1St. , 99
10 lor 99,.

"".. , ~

•
"..•

..~
I _n
S_n
to 11

!IO "

ALDELCD KITS

RF DEV ICES

Z ENERS

21012816 'M 200 MH, T0 60 612.36
1101 3375 '''' 400 MH, T0 60 •••2N3~U ,.. 115 MH, T0 39 , .~

2N18U '''' 100 MH, 10 39 ".
2101 3926 '''' 115 Mil' T0 60 '"2101" 27 '''' I1S Mil ' T0 39 '"2N~ 5" '''' I1S Mil' Mn l 4.1~

2N~~ ,.. 115 Mil ' Mn 2 ,..
2N~ SlI 1 ,.. 11'5 Mil ' Mn 2 1025
21015913 1.J5W In Mill T039 ' .ro..'"' ... In MlI, flfT12 , ~

2N6OIt ,.. I n Mil' MTI2 ,.~.."'" ... 115 Mil' Inn "...."'" ,.. I1S Mil' lITll "....- - 11~ Mil' flfT12 ......- ... 1J'!i .llII II1i PIIP ••..- ,.. IJ'!iMH.l XllliPHP ..,,- ,.. 1J'!i MH, lllIi PHP IUS
210111Ol1 7 - I J'!i MH, lIIIiPH' 20.00

'''' ,OW !oCI Mil' Illil US
,,~ ,.. 21 Mil' TOS 'Q
'E21~ '''' so Mil ' Tom ••
'E21' ,.. so "", TOl2tI

,,,
' E2lS ,.. /il M", XII ,..

l "ll/i' 0 1 "1~'
110412, '0 1O.41i1
l"~33l' ol"~ll'

1 "2910'01"~

1tH:II~ '0 1.. 1:J.1O

2 N:llJ5 ~

2"3901 0< l Nl!lOS
2.. 5196 01 1101 6108
1~ 1 0' 109 I I p," OI P
5'i~ T,,", ,
' N91 ~ I N~1 18

l N 3~ 110160 1"61
CA :llJ2Y D,t Am.
t MlO9 11 Vo ll R~
2NSoIUl h•• 2N....l
2NZl69

2" 6103
t MI09 0' I ~I M.o O'P OD ......,
1 ~ .,1 6 P.. ICSo,.."

• NEWIMPROVEO
ALARM CLOCK KIT

0'9,ta l alarm dock ' Six big .S d isplay LEOs
• New on board AC Transformer ' 1'1 Hour
formal WIth 24 ho ur Alarm • Snoon
Feature ' ElaPSed t ime indicator.
A nat ural lor cars. camper s and m otllk!'
homn. U"" on 1'1 11011 d c with optoonal
crysta l t ime base lnol includ ing ca binet I

$19.95

_CRYSTAL TIME BASE KIT $4.95
_ Cabinets In simul ated walnut grai n or
black leather .....•. . . . ..•..•. .. $4.95
• Plastlc Cabinets - blue. black . white
or s mo ke $3.95
• RED CLOCK FILTERS $.60
e tz er 24 hour DIGITAL CLOCK KIT uses
.5 display LED. 5314 clock chi p fils our
sta ndard cabinet. Freeze feature .$18.95
ADJUSTABLE POWER SUPPLY KITS
5 to 15 VOlls 500 mA $6.95

12 to 20 Volls 500 mA $6.95

LOGIC PROBE KIT
Ald.lco is now th. sole
d i s tr i b u to r o f the
D1GAPEAKE·A logic
probe kit. Now you can
buy direct and sav• . Prob.
menuret logic I , logic O.
and pulsing circuilS con
ditions formerly sold for
$14.95.

SPECIAL $11.95

• FETS
40613 1.55
MPF 102 55
2N3B19 35
2 N5451 50
2 N5458 .50
2 N5459 55
2 N5485 50

• DARLI NGTON
MPSA 13 80
MPSA 14 40

2N5306 50 """"''''''''---'''-''' '-_--'-''
• SeAe 106A 55

e 106B 65
e 122B 85

CLOCK CHIPS
5313 3.49
5314 3.49
5316 • •. • •. •. .. 3.95
5315 •• .•• • . . . • 3.95
C11OO1 6.95

ACC UKEYER KIT Sim
ilar to 11M f.maus ARRl
Ha ndbook _5ion. Kit
includes PC board. IC
sock. lS. ICs. $peak"
switch . nd .11 p.arts and
instructions.

ONLY $19 .95

ACCUKEVER
MEMORY KIT
Adaptabl. lo many ktyers .
Can st Off 2 cannltd
menagll1 of 30 cnerect en
eech. PC board IC sockets,
ICs instructions and aU
parts. $19.95

.' .

~
" ../ .

• •

ACCUKEYER KIT

100' Spool Gr••n #30 will
Wr.p Wire $2.75
OK Wire Hand Too l
WSU 30 5.95
WSU30M (m odif ied wrap) . 6.9 5
Battery o pe rate d wil e·wrap to o l
BW 630 Wraps :t30 Wire 34.95

Uses 2 C Bat! . not inc.
2 Genera l Electric C Batter ies
and plug-in cha rger .•... 11.9 5

• RECTIFIERS
2 amp SO volt 20 for $1 .00
2 amp 1000 volt 10 for $1 .00
2 amp 1500 volt . 5 for 1.00
10ampstud SO volt .. 1.50
10 amp stud 600 volt . 4.50
40 amp stud 50 volt .. 1.20
40 amp stud 750 voh . 2.05
100 amp. stud 200 v . 8.50
BR IDGE S
2 amp T05 50 volt 35
2 amp T05 200 volt 50
2 amp T05 600 volt .. 1.25
3 a mp. 50 volt 50
3 amp. 400 voh 1.10
25 am p. 200 vo lt 1.50
25 amp. 600 vo lt 5.50
25 am p. 1000 volt 8.50

BOiIrd MellJurft5 2·5/B" x 4- 318"

Add ~~ Shipp inll. Add $ 1.00 for ord~... I,,"d~ r $ 10.00. O u t of U.S.A .• M~Jrico o r Coroada add 1 5 ~ _hipplnllond certified c hf!clr o r mon~)' order !n
U.S. F u nd _ A2 209



S.D. COMPUTER PRODUCTS ",,"""," 00

64K FOR. $995.00

S2

INTE RF ...CE CAP"'BllI TY
Ooot,ol, d_la and add' ... ,n_
pu," uhl".. 10.. PO_
Sc no"k l """C"

POWE RREQU IREMEN TS
. 8VOCaDOM OC
• ' 8VDC aDOM DC
_'ilVDC 30MA DC

"" "",ard ' OOul&1 "'" .. p'O",d·
ed On board IIO ""'Clol ,." ..n
" O'O",dOO w,tn no ..ail $lot..
0< CyCle 't","ng ' '''lU"ad

MEMORY ACCESS TIME
IS 31~,

MemoryCyClOT,me i,5OOr>,

BK FOR $151.00

24K FOR $367.00KIT

•

EXPANDORAM

~...-. '. _.lIIl: _
tool.....

DALLAS. TEXAS 15228

e uy an S,oo oompal ,bI . 8K Ram _d and upg 'ade thO ...m. _ d '0 a ma.<mum a!
32K on SlOW' 01 SK al yoy, opMn Py mer.<y p..",haoing mo,. ,am cn,ps I,om SO
Sol".! AI I g.......,t<oea 0'''''' _ l.-ook al I'" loatu'.. w. n.,..o Cu,11in'o lhe _,d

MEMORY CAPAC ITY
MEMORY ADOAESSING

MEMORY WR ITE
PROTECTION

ilK, , 11K , 20K, 32K u" "11 Moo·
let; MK'l1~ .. "n ilK t>o<lnd
... ,eo and O'01""t"'" U1 ,Ii. ..
DIP . w'te.... . PC board """"'"
..ilh """ket. lo< 32KOQafal',,"
Ord.... now l>e,ng aooeptood
"'ilow 6to 8 _ . 10< <Iel""'1

16K FOR $259.00

32K FOR $475

P.O. BOX 28810A

48K - $757.00

64K - $995.00
16K - $281.00

32K - $519.00

At last! The popular Expandora m is
avai lable in a 16k rnu ttlple versio n .
S imi la r to our 3 2 k Expandoram, t he
new Super Expandoram is offered in
16k, 32k; 48k and 6 4k. L ow power
d evices mean the v ery lowest power
consumption . All ow 3 -4 w eeks f or
delivery .

4K LOW POWER RAM KIT

The Whole werke . $79.95

250 ns Operation
$189.95

~ Oll. Bu"...ed _ 0" ""ord ,~u'aled _
'educed PO.. ... con.umpl,,," uhl,z, ng
10.. po".' 2'L02 _ , 500r>. R" MS _
Soc""" P' O" ded 'O' I II 'c'' a u",,!>
p'aled ,"'009 n PC lXla,d •...dD $' 0 '0'
250n, "AM ope,""on

~ull y ao,,","bled and ,..,ed .
Na! 8 ki t 1m... , _ Alfa" _
$-' 00 Bu.. comDal,ble, u_
iow pow'" 'lat'" 2' L02-5OOr>.
fUlly bul!...ed on board '''Ilolat·
00, quailly pl_IOO tn,ougn PC
_ d . includ ing ""'doer m...k , 8
poa . dip ,wilene. ,or add,...
... leeL

S.D. SALES NEW
EXPANDABLE EPROM BOARD

16K or 32K EPROM $49.95 w /out EPROM
Allows you to use either 2708's for 16K of
Eprom or 2716's for 32K of Ep rom .
K IT FEATURES:
1, All address lines & data lines buff ered.
2, Quality pl ated through P.C. Board, In-

cluding solder mask and silk screen.
3. Selectable wait states.
4. On board regulation provided.
5. All SOCkets provided w lboard .
WE CA N SUPPLY 450ns 2708's AT $11 .95
W HEN PURCHASED W ITH BOARD.

Z-BO CPU BOARD KIT - $139.
CHECK THE "' OV""CEO FE,UU RES OF OUA Z-80
CPU BOA RD E, pandO<l ,., 01 ,~ ,n'I".""""., 8OfIO.o
so' I,.., . ""o.D,I,t, ope""pn I.om ••,ngl' woe PO.....'
' vppl, . " ...yo 1I<>p. on on "" .. . ,•. j,ye sync geo... ",,,,,
.", co'p I' fo al pl u. ,••tuf.' l. dynamH; f.l r...h and NMI
• •••I. D'. e",,", ZM HZ '" <MHZ OPO"'''""" QUO" ' y OOuO I.
••00<1 p'a'"" 'h 'eVll" f'C bo",O, pa'" plu' ""',.,. 0"_
,'" all <C" · ...dd " O,," a '0 ' Z-8()'" cn,p wn ,"n allo...
4MI-'Z op&ral,on 2 _ IO <nlp wlln Monuo<_ "" %

$19.95

Low Cost Cassette
Interface Kit

.;Il ' U'J't'
;,,1' ~ t_

,i..[;;.".1. ,JllllII
. ..., ... . "'., -.. '.t rO ZOOOff>OO M,
_. >00 , 11< "0 c.-' , , "<'<.000,
..... 21 eon- ee0-
c.- ""'"", •..- PM,I""" ,........- .. ,,_ .. '. ~. $"""..0 _ "" ItO _
-'t " ,' . " ;_ _ _ ,
U~ ,.., ~ l _ .

Jumbo LED Car Clock Kit
FEATURES' ,.t '
A Bo..m.'Jum lXl . ~'ncnl~D ar'.y '''-:Yl. U
B MOSTEK _ ~2~ _ Sul* CIOC ' cn,p ~~",
C On board p,,,,,..,on <nota' t,me base ~, -~....p-~!-
c 12o' 20 no", Real T,"'" ,o< mlt ~ "~
E Pe.-'e<' ' 0< car., boal1 . "on., etc ' i,
F , PC lXlard and III part. II.., case l ,ne ~

A I a<m OD"on _S t .~ $1695
"'C XFMA - $1 50 •

NEW FROM S.D.
"VERSAFLOPPY"TM KIT

TH E VERSATILE FLO PPY DIS K CONTROLLER

ONLY $149.00
" ."ro, ,e", " '0 """ 5 ,"".,.. e-...".,•. 8·'00 IM8 eo..••"tH. ,., Z·IO '" I0IO. """'''' ' ' _0 ... . 0"... '''''0'. 0 '
_.'• • '.... J. 0""'" .." ..... ,.. ""_'.. On."

,. S".... ~ . A_ ,no "','" ' 10••".
Z. ' ''.,." 5 ....001100 S""".", no..,
• . "' """" ' 0 . " d 277... ...~ ' '''' '' 50S. Co<: ...,.,,_ ,

.. "'" Con_'or "" ",n, """'"" 00 ~," Ce" ""","" Io, 51 '"'10 """"" w;t" """'" ,.. e~{", . ...",,", .,..10 ..e·8 ecn-.. ",o<
, .. ".w "'",..,,...,." ''''~ 8.0, <Om.,,", """'"0" _ ' ..
<o~ ..." e.","" ,., m.", ., lh. . .. ,'.... ' 10• • , 0 ,,, ,," .•0'" .. ,", .M' "n ' ''•. At ,.., "••~ ., .......<,...." .. ' ...
po• • ,,", w.""" P'I"" 'O"" B·' .".." D.".", Co"''''" '''C,,'•. ,,,,, ,,_•• 1'00' ,,, ,, o; ,,t, ... <0",.., So""."....","."
..... """,.., ....."." 'ro ""'-" '" ,.., "'...,

FD 1771B·l CHI P ALONE $ 39.95 .
DL728 · CC
DL 727 . C ,A

""

Features Litroni. d ual 112" disp lays . Moslek
50250 super cloc k chip. Sing le I.C. segment
d, ive', SCR d ig it drivers Kil inc ludes a ll ne
cessa r y parts (,,>ce pt case). Xlmr o ptional.
Eliminate the hass le -
AC XFMR _ $1.50 CU. sa.so $12.95
Bowmar 4 Digit LED Readout Array

Full 1/2 " Lilronix Jumbo Dual
Digit LED Displa ys

4 JUMBOSO" DIG ITS O N O NE STICK '
W ITH COLONS & AM /PM INOiCATOR

-- - m m -:<'",S3.9S"""",::-,,.,,-DL722 - C.C
DL 721 BC,A ,

sse

6 DIGIT ALARM CLOCK KIT

COUNTER CHIPS

1702A· u . 1.5", , ,3 , ~5 . , ru/as.
27M· 811 • '50n, ' , . . 1(,95
5204 ·4K "" 7,95
825129 _ lK . .2,50
2108U8K ,i rnoli.. 650., 9.95

MK50391 6 Oirll ~l .p..d limer . 8.95
MK50250 All,m ,fo,' 4.99
MK50 380 AI"m , hip 2.95
MK50 395 6 di ell up/dn, c.unl 12,95
MK~00 2 4 diK iI c.unl" 8,95
MK5021-CI I, ,hiptq. ,o. 1 .. . . ,2.50

RAMS

l 'LO; eco-s
2" 02 2~~S

2' " _ 0'''
11 0' " - N
"03 - ' '''
...." ."S ' 8"
"5200 2'>6

CPU's

2_80 "'''00'' "" "0"
l _ 80 A ' ",' '''' ' ' ma"u",
llQllOa CPUeBIT
8008 C. UB BIT

PROMS

8 11 sc
e" s 9S".e' s. 00

"-s ' S,.

.""... .
'"

* * * *SUPER FLOPPY SPECIAL* * * *
S . D. SALES: VERSA FLOPPY S·100 CONTROLLER BO ARD P LUS

S HUGART SA 400 FLOPPY DIS K DR IVE INCL UDING CAB LE r;QR ONLY

$479,00

MICRO.DIP $1 .95 *. JOY STICKS* * Z·BO

•

N. .. - Sot ,.. 2300 FOUR 100 K-OH MS Programming Manual
TM W<lrld·. Small..l POTS' IN DlPTH DETAIL OF

Coded BCOQua' ·ln·L,"" THE Z·BO CPU
S.. ,lon' PC Mounl Ideal l or ~ . ~ ~ MICRO.COMPUTER

23lXI02G BCD '·2·4-8 e lectron ic 'D';'::J s. D. SALES SPECIAL
2X1O '20 BCD t -2-. -8 ' $' . 5

Compl;mont gam es $3.95 .

• • S ilicon Recti fier Specilll 1N4007 . •
Thermistors 1.5 K ohm . . . . 5/Sl .00 1 amp 1000 P N. . , . . 101$1.00
Ta nta lum Caps 1 mfd. 20V QC Photocell Assort fTent . 121Sl .00

P .C. Lellds . " .. IS/Sl .OO PllISlic Relldout l'i l l e~
Fla t PaCk IC Assort 20/Sl.00 Amber 6/Sl .00
Elec t ric a l Coil Disc CiliP An ort 'n ent 60/$1.00

13T Ty pe C . l OT Type C 121 S I.OO P.C. Lead Diode s
2 Tra ns is t o r Audio, .. . . . 8/$1.00 I N4 148 I N 9 14 .. , . , .. . 100 / $2.00

Trim m er Pots 1 N400 2·1 A·1 oo P N . . , .40 / Sl .00
10K, 20K, 2 SK, Min i .. . , 10/Sl.oo MICA Trimmer

Disc CiliPS For Bypus PC402 Min ia t ure
.0 1 mig ·100 WUDC 1.5·20 P.C. P .C. Mo un t , ,4/$ 1.00
PC Leads , .. . . 40/ $ 1.00 Resistor Special 22 ohm

New Cambion Jacks Carbon Camp. . , . " , 25/Sl.00
Part # 450·4352 ReSist" , Assortme nt 1/ 4 W 5% &
Gold Plated . . .. 50/$1.00 10% PC lead. . . . 200 /$1.50

CHOOSE sr. FREE MERCHAN DISE FROM ASTE RISK ITEMS ON EACH Sl5 OROER

MICROPROCESSOR
CHIPS

8212 ·1 10 port UO
82la_P. '.C. , .. 12,95
8216_"on I.,...rt Bu. . . ( ,95
8224 - Cloc~ Gon. . 4 . 9~
8226 _ I.,...rt 8", .. . 3.95
PfO 1o, l -tlO ,, 1(.95
CTC I., l-tlO .... ,14,95
8228 Syo. Conirolli r 8.20
S2St Pror oomm. ,nf~r11<1 . IC. 95
82~5 P'Of prop 1.lonlO& .. 13.$0
8820 DUll Lin. R.., 1.75
8830 DUll Lino Or. . 1.75
2513 C~... G.n, 7.$0
8838 QUid Bu" RI<.r. . . 2.00
7(1513B" - 1/8 dtaldlr . . ,99
BT97 ·H.. T, I·SIIII Bulf., , t .25
la8BII'99 RS232 1.50
TR 16028 Ulrt . . , . . . , . " . .395
TR 1863 Uort .9.50
FO 177 IB·1 " 3995

CMOS

4001 is .029 ..
4002 " 4042 ..
4011 " .0(7 L50
4013 " 4049 as
(016 aa (069 aa
4017 " 4071 "4020 " (076 "4022 " 14$18 1.10
402( " 14529 "(021 rs 14529 as

CAL L IN YOUR BANKAMERICARD
(VISA) OR MASTER CHARGE OR.
DER IN ON OUR CONTINE NTAL
TOLL FREE WATTS LINE:

1-800-527-3460

T" "' Rnidenu Call Coli.,,:

214/271-0022
DEALER INQUfRIES INVITEOI

....... NO COO's TE XAS RESID ENTS ADO
S'llo SAL ES TAX. ADO S"," OF ORDER
FOR pOSTAGE S< HANDLING OR
DERS UNDER $ 10. ADO 75c HAND
L1NG .FOREIG N ORDERS - U. S.
FUNOS ONLY'
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URPLUS PHONE: 1305} 887-8228
7294 N.W. 54 STREET

LECTRONICS
TWX : 810-848·6085

MIAMI, FLORIDA 33166

ORP.
WHOLESALE· RETAIL

RADIO TRANSMITIER -NORTH ELECRIC TRANSFORMER- KESTER M44- S0 LDER

Type T·2OIARG-S 117 V 50160 Hz-Mult iple windings will produce: 63137 Alloy

5.3 to 7 MHz + 24 V dc-50 Amp .032 diameter.
Brand new-Never used- + 12 V dc -100 Amp -5Ib. Spoors Only-
Tubes alone are worth the price - 12 V dc-50 Amp $6.00 per lb.

Other voltages ca n be obtained, com plete
$24.95 with specification sheets - limited Oty. 12 Vdc SIRENS

ONLY 50 LEFT $49.95 $49.95 Very Lou d $8.95

TEXAS INSTRUMENT KEYBOARD CERAMIC PRECISION CAPS-ERIE
SURPRISE PACKAGE

Has 3 sl ide 47 pF-loo V
Resistors , Caps, Semis, Pots, $1.95 ea., ~- - s witches - 28 220pf-1ooV $.10 ea.- -Relays, etc. We guarantee it to be 5 for ...--- different keys- 470 pF-loo V·l - 15for$1 .00$25.00 worth of material. Every $8.00 - , - keypads reo 5OOpF-100V• • • ,
package Is different. 10 tor • - - - movable by 560pF-100 V

'h ' I ,
$5.00 $13.95 - remov ing 4 l000pF- l00V 50 10r$3.25

~

screws. 2000 pF 100V

STANCOR TRANSFORMER POWER MATCH CON VERTER STANCORTRANSFQRMER
fP-6463 Filament Style SIGNAL DIODE Pearc e-Simpson Mp·81BOR-117 V in-
117V In- Multi ple lN41.a convert s: for positive 25.2 V ct at 1 Amp
6.o.6.~ or 7.0 Volts $Arne as lN914 6 10 12 Vdc } o r negative $3.00 ea.,
13 Amps center tapped- $25,00 per lhousa.nd 6to18 Vdc ground systems 2 for $5.00$5.95 ea 12 to 24 Vdc 3'1z" )( 3'/z " x 2" 3 for $6.502 for $10.00 $7.95

PANEL METERS MUFFIN FANS
-STANCOR TRANSFORMER- 3 Blades, 110 v ee. 4 JI. " sq.2'/. " x 2'1. " also 2'1. " x 3"

JGSD 200 or «sso 400 Removed from equipment-c.
l().().lQ de Amps $• .5Oea Auto Isol ation 230 V 10-115 Voul Excellent condition - $4.95

0.20 d o Volts } 1500 RMS lest vOllage-GSD 200 is
25-0-25 de Volts 2 for

0-25 de Volts $7.50
200 VA-GSO 400 Is 400 VA-

NEON PANEl LIGHTcomplete with cord and receptacle -
0·50 ac Volts YOUR CHOICE $11.95

110 Vac, Amber, wi built-In resistor

-s tr unt Requ ired- & wire lead s-3 for $1.50

POWER SUPPLY HOOK·UP WIRE
POLYFOAM COAX-SOR TRIMMER CAPS

110 AC to 12 VDC Size 20 or 22-
Equal to RG174 Small enough to I iI

various colors-550 mA 23 Watts $4.95/100' in your watch-
no color selection 3.5 to 20 pF

3V: "w x 4" h x 6V: "d
solid low loss 510 30pF

Polyfoam 7t040pF

$9.95 $6.00/1000'
Coax Cable $.75 ea ., 2 for $1 .25

$10.002000' 5 lor $3.00

H••vy Duty Inst ru ment Cas.
-STAN COR TRANSFORMER-Grey vinyl over wood-ins ide also JOY STICK

lined wI vinyl & foam padding . Fl ip- MP·8158 Power- 117V- 2oo dcmA
For TV games and hi fitop wI handle and keyl ock wI key. 6.3 V at 2.Q.4.0-or 4.25 Amps

4 Yz" 0 x 8Y." W x 10" H
MP·8155 Power-117V-90 dcmA with four, 100K pots

$25.00 va lue-$9.95
5 V at 2 Amps or 6.3 V at 5.15 Amps 2 3A" X 2 3A" X 1"

Varo Bridge Rectifier YOUR CHOICE $7.95 with 1" handle-$4.95
10 amps. 220 Vdc-$1 .50

SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS-SPECIALS- SPECIALS-SPECIALS
Compul.. crs T""",* c.p MASSA Jle.IIY-P, B ....- ~.-Oradol Clp$

DIP S.lIc_ Arc:o/EJ.......eo UII,..onlc: .POT-110Vdc: Trlmpol T.....I_l 000 ml_!5(l V
1 ooסס ml-20 V

e po$illOn sc-oa TII~ lI050 QIIm coi l

':o;:~ -"''j ..-
8000 ml -!5(l V 7 position 21020pF 37 Of ~ kHz 10 Amp cont.ell Step downillOlltion

36000 ml -15 V
8 po$illon S &O IN. S1 .!5(l8l , 51.!5(lea .• S1,!5(lel.. 11 7Vj)IIj·I2V&.5Amp.

76000 mt_ 15 V
51.25 111., 5 lor 52.!5(l, 2 lor S2.!5(l, 2 for 1215, 2 lor 12.50, ",Icord & rec::llptl c"

12.50 III ,
2 lor 52.00 15 lo r 55.00 5 for 55.00 3 fo. 13,25 5 for 16.15 S5 95

All ml tlrla l gUlrl "l.ed • II lor I"Y"ISO" you Ire "o1satisnl d, Our products ma y be rBru",ed withl" 10days lor I lull r" lu" d (I... shippi"g). PI.l se add 53
TERMS: lor shippl"g a"d hl"dli" g 0" III orcse.. Additio"ll 5 % chlrge lor shippi"g a"y Item Over 5 Ibs, COO's Ir;cepted for orders lo tali"g 150.00 or mor• . All orders

shipp«! UPS u""" o th.,..ise sp«;,f~. Flori61 fI. i6ents plINn Idd 4% sales In . /tImlmum ord« 1/5.00.

EQUIPMENT / COMPONENTS / WIRE & CABL E / ACCESSORIES



ASSOCIATED RADIO
AMERICA'S #1 Real Amateur Radio Store

OUR

32ND

YEAR

Actual current photos of some of our reconditioned equipment.

We have hundreds of reconditioned items. Save big with
confidence. Reconditioned units carry a guarantee.

We trade· USED on NEW or USED on USED
We sell· ALL major brands NEW & USED
We buy- Many types of amateur equipment.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

913-381·5900

CALL US WITH YOUR REQUIREMENTS

WE ALSO SELL MUCH OF OUR TRADE-IN EQUIPMENT BEFORE WE
RECONDITION IT. THIS WE SELL AT GREATLY REDUCED PRICE. REAL
BARGAINS FOR THE EXPERIENCED HAM. SEND $1.00 AND YOUR NAME· CALL
LETTERS AND ADDRESS TO US AND WE'll SEND YOU NOT ONLY OUR REGULAR
CATALOG BUT A CURRENT LIST OF UNSERVICED BARGAINS. A 50
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How would you like to make some e_t ra money in your spare lime to help you build your ham st ation? Wouldn't you like to be able to get the
latest In ham gear? The lact ls that your hobby call pay l or neeu.
At the same time that you are making money, you will also be helping amateur rad io to grow by helping to Interest newcomers in the hal).

by .. . and we need all of the new amateurs we can get, as you know.
73 Magalillt! Is looII. ing lor Area Representatives to d istribute 73 Magali llt! and KlloDaud to newsstands, bookstores, d iscount stores, super
mar1\etll, d rugstores, etc. In addition to distribution of the monthly copies 01 these magaz ines, Area Representa tives would also sell
magazines, books, and subscrlptlons at hamlests, ham auct ions, and olher loca' ham events. Radio stores, CB dealers, etc., can also be ser
viced by Area Representatives.

Make~~Help AJllllteurJlmlio Grow!
Distrilnlte 73S to E

Here's a way to enjoy your hobby, to be a real part of it , and to make money while you are having fun . It sure doesn't seem much like work.
Area Representatives who are successful will be offered the opportunity to increase their bus iness by taking on additional speelallnterest
magazines lor newsstand distribution . The business can grow to any size you wish .
73 sells well on the newsstands. Tests In several areas show that even though every magazine rack In an area Is stocked wlth copies 01 73, at
least one or two copies are sold from even the smallest 01racks. 73 Interests hams, SWls, CBers, eepertmentera. students, computer hob
byists, electronics professionals, technicians, etc.
l! you are interested in details on how you can earn from $50 to $500 (o r even more) a month , write to Cindy Gray, Bulk Sales
Manager. Once you sign up you 'll get monthly shipments of magazines which are to be sold on consignme nt (t he s tore on ly
has 10 pay for the copies sold each month) and keep back issues in stock for sale at tremteete. etc.
J us t Ihlnk, with a f ew hours' work each month you might be able to have a tantasnc ham station before Ihe end o f 1978. Drop
C indy a line and gel started •.. if you are the kind of person who get s th ings done and c an carry th ings through.

73 Magazine. Peterborough. NH 03458

-l
I
I
I
I
I

O Ma.st er Charge

0 500 - S 13.9 5

O B.ankAmericclrd

U.S.A . Orders Only

_ ______ _C.,, _

b lue sere une. Both are lOP qUilllty QSls you'l l be proud to
send .

How can 73 tvrn OUI these f<Ult.utl( QSl cards al about
hal f t he cost o f ha ving t hem made elsewhere? These are
done as e fill -In between prtnnng books end o ther It ems In
the 73 Print Shop . Thcl f s why we don 't p romise anyth ing
fast er than 8 weeks del ivery . We usual ly gel them OUI cl lo t
taster Ihan that , but we cou ld gel lied up w ith cl new edltton
o f the Repeater Atlas or something and be slow .

The regular Q SO In formation Is primed on t he back o f
the card . .. all you need to have the card accepta ble for
any awards. There's room t o li st your equipment on t he
back, If you went . A nice gi ft Idea , 10 01 Act ual size: 5112 " _
3 112 " ,

Address

Clly St ale Zip _

ADD S1.00 SHIPPING &.. HANDliNG CHARGE.

$ rnctosec . O CAsh O Chee::k O Money Order

Sig na l ure

Exp . dale _

Name

Credit card "

D A mer ican Express

5«yle: O W O X O Y

Quant i t y: 0 2 50 - $B .9 5

- ........:::-
~

--

QSL CARDS
You want your QSl card rc st and out on every wall , don 't

yo u? Wel l , here's some which no shack vrsuor In the wor ld
wil l be able to miss. It's got let black ca ll letters . .. great
big ca ll letters Ihat can be read all the way acro ss the
rocm-cbteck letters o n a bright yellow background 10
meke them recllly stand out . When pictures o f DX shacks ere
published In the magazines you 'll see your card cfeer ty .
Order style Y,

Equally Impressive are styles Wand X. These are white
cards with bleck type-style W ha s cl b lue world , style X e

~ease send me the following Q5l card s:

I
I
I
I
I
I
I
L

73 M.ls ..d ne- QS15 J
r eterboro ul h NH 0 34 58 73/4/78-------------- - ----- ------ - ---
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MAY 71-$3
issues JUNE 71-$3
Issues JUL 71-$3
Issues AUG 71-$3

Card # Explrat lon date _

Slg nature _

TOTAL: _ Name
Add ress _Have credit card # handy and callI TOLL FREE (BOO) 258·5473

L3/4/78 _ Ki lobaud - Peterborough NH 03458
CiW State__

- - - - - - - - -

Zip _
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The ONL Y Complete License Study Guides
• NOV ICE S T UDY GU IDE _ Here is a com ple te ly new study guide and reference book for the potential ham. This is not a question/answer
memo riza t ion course. Electro nic end radio fu ndame nta ls a re presented and explained in an easy-to-understand fashion , preparing the
beginner for t he No vice exam. Includes the latest FCC ama te ur regu lations, as we ll as a pplica tion fo rms. Eas ily the best path inlO the
eKCi ti ng wo rld of ham radial $4.95.4

• G ENERAL C LASS S T U DY G U IDE - A com p le te theory course for the prospective General o r Technician. This reference e lC plains
transistor, amplif ier, and general rad io t heory, w hi le preparing the Novice lor t he "big" t icket. Aller getting your ticket, you' ll use th is
guide again and again as an electronic rete reoce source. Not a q uest ion/answer guide tha t becomes dated w hen the FCC updates the amateur
exams. $5.95. 4

• A DVANCE D C LASS S T UDY G U IDE - Ready to upgrade your license? To p reven t retaking Ihe FCC theory elCam, you need the 73
Advanced t heory guide. SSB, an t enna t heory, transmitters, and electronic measuring techniques are covered in detai l in t his eesv-tc -toncw
study guide. Special modes and tech niques, such as R TT Y, are also t reated . An engineering degree is nor necessa ry t o master Advanced
theory - try this book before visiting the eKaminer's office! 55.95. '
• EXTRA CLASS LI CE NSE STU DY GUI D E - Before going for your 1 lC 2 call , it pays to be a master of the ElCtra class e lectro n ic theory.
This study guide is the logical extension of t he 73 theory course. All the theory necessary to pass t he exam is p resented. Antennas,
transmission lines, swr are discussed, as well as noise , p rop aga t io n , and specialized communicalion techniques. T h is book is not a classroom
lecture or memorization guide, but rather a logical presenta t ion of the materia l that mus t be understood before a ttempting t he Extra exam.
Save yourself a ret ur n trip to t he FCC and try t he 13 method first! $ 5.95 ,'

you fo r the rest 0 1 your lifel Can yo u afford t o ta ke your Novice exen wi tho ut f irst l isten ing to your tapes? ••

••

•

•novice
theory

tapes
Startling Learning Breakthrough

Vou 'li be astounded at how really simple the theory is when you hear it explained on these tapes. Three
tapes of theory and one of Questions and answers from t he latest Novice exams give you Ihe edge you need 10
breeze through your elC8m.

73 is in te rested in helping get m ore amateurs, so we're g iving you the com ple te set of o ur teoes for the
incredibly low priu of O N LY $ 15,95, '

Scient ists have proven that you lea rn fas ter by listening t han by reading beca use you can playa cassette
tape over and o ver in your spare time - even while you're d riv ing! You get more and more in lo each t ime
you hear it.

You can 't progress without solid fund am enta ls. These four hour-long tapes give you all the basics you'll
nee d to pass t he Novice exam easily. You'll have an understandmq o f the basics which will be invaluable to

NEW CODE SYSTEM - Four Speeds AvailableFOUR TAPES for $15.95
$4.95 EACH

5 WPM T h" i, Ih e bIlgin
ni ng tape l or oeople who do
not know the code al all . "
t akes them through the 26
letters, t o numbers an d nee
essa. y pu nctua t ion, compl"te
with prac t ice everv lleP of the
way u,ing t he newelt blitz
teaching t e<: hn iques. It i,
almOIl miraCulou,! In one
hou r manv peop l" - Ind udi f1(l
k id , of t en - Me able to
malter Ih e cod... The ease 0 1
leaf ning give, confidence t o
be<jt inne.s who might other·
willi d ro p out.

6+ WPM Th is is th e prac hce
tape lor the Novice and Tech 
n ic ian licenses. It is made up
of o ne so lid ho ur of cod e, senl
a t the offic ia l FCC standa. d
(no a t he. tape we 've heard
uses these standa.ds. so m anv
peo pl e flu nk t he code wflen
they a re suddenlv - und er
p .essu.e - lace d with cha r..e
ters sent a t 1 3 wpm and
opaeed fa . 5 wP m). This t apa
is not m emorizable, unli ke t he
za nv 5 wpm ta pe. since the
code 9'Ou PS are enti fe ly fan
dam char:octers sent in g.oups
o t f ive. Pract ice this one dur
mg lunch , while in the car.

a ...ywh @r@,a nd vou 'li bIl mo.e
t ha n prep ared for the easy
FCC ""am .

1 3+ WPM Code group,
again, a t a bri lk 13 per so you
w ill be at ea lll when you sit
down in front of t he steely
eyed government inspect or
and he 1"..tI I ..ndmg vou plain
language a t onl y 13 per . You
need th i, e,," a ma.gi n t o over 
cOme t he panic wflic h ;, u ni 
ve"al in Ih e tell l itua tions.
When yo u' ve spen! yo u.
money and t ime to lak e t he
lest yo u 'll thank heavens you
had thi, ~ck'breaking lape_

20+ WPM Code is wha t
gets you w hen you go fo r the
E"lra Cless Iice ... se . It il so
embarrassln9 to p an IC out jUst
beca use you didn't prep af"
y o u.s elf with ,his tape,
Though t h IS is Only o ne word
fa st er , the cod e 9'OuPS are SO
d iff icul t ,ha' yo u 'll al m as ' Imll
asleep copy ing , he FCC Sluff
bv compa.iso n. Use.s . epo rt
t hat t hey can't bIll,e"e how
easy 2 0 pe r .eall y is with t his
l anU stic one ho ur Upe, No
One who can copy t hese tapes
c..... pouiblV t a il tha FCC test .
Remove all l ea. 0 1 the cod..
l or ever with these tapes_

O N LV 4 for $ 15.95" 73 is in the publishing business, no t tapes , so these a re p riced much lower than anyone else could sell them. Have
you ever seen one nour casse ttes for under $6? F or t st class mail add 25d per lape or dered.

s....... -...._.-_..

---_._-W2NSDI1
Sty'e Y lyellow c ard;

black type)

QSLs!
lIBRARV SH EL F

BOO K BO XES
52.00 each 4

2/$3.00 ' . 8 /$10.00 '

O nly $8.9 5 for 250
$13.95 for 500-

aso informlltion • standard form on bid! of all cards. (DOM ES .
T IC ORDERS ONLVI A llow 6- 8 WtHMS for d eli......y .

Use the order card in the back o f this magazine o r item ize your o rder on a separate piece o f p aper and mail to :
73 Radio Bookshop . Peterborough, N H 03458. Be su re to include check o r detai led cred it card inform arion.*Add $1.00 shipping & handling charge for each o rder. Note : Price subject to change on books not published by 73 Magaz ine.

BUMPE R ST ICKERS:
R A D IO AMA TEU RS TALK TO THE WORLD!!
AUTHORIZED VEH IC LE
SUPPORT YOU R LOCAL POLICE

50C' Nth -; ...y 3 for $ 1.00-

B IND ERS - Red Binders with gold le ttering keep your 19 76 &
1977 73s safe from being lost or damaged. Each birdl!l" hOlds
12 issues.. $6,50 ee.," 2 for $12.00. •

Back Issue Bundle' 73 MagaZIne classICS, Issues containing
hundreds of artICles & prcreets, Grear for nastalglil buffs! 25
Copies lall dlfferentl for 10.00.'

1---- - - - - - - == _ . -

- !i"O:S :,wt:g:l~ !!
TAlX ask. abtU\~ • -
~ .--"



- WEATHER SATELLITE HANDBOOK Simple equipment and
methods for getting good p ictures from the weat her sa te llite. Antennas.
rece ivers. mo n itors. facsimile YOUcan build. Tracking, auto matic control
(you don't eve n have to be homel. Dr. Taggart WBB OQT $4.9 5.
-NEW REPEATER ATLAS of the ENTIRE Wo rld . 150% as big au ny
Jist eve r available - nearly 900 m ore repeaters listed . New imp roved
maps that show the locat ion by frequency o f every repea ter in t he
States. Only $1.9 5. -

- VHF ANTENNA HANDBOOK The NEW V HF Antenna Handboo k
deta ils t he theory , design and construction of hu nd reds o f di fferent
VHF and UHF antennas •.. A p ractical book wr itten for t he average
amateur who takes joy in building. not fu ll o f complex formulas for t he
des ign engineer. Packed wit h fabulous an tenna projects you can bu ild.
$4.95. -
_THE CHALLENGE OF 160 is t he ne~t book in the 73 technical
library . dedicated to 160 meter o pere ting. 51 Dunn provides all
eecesserv information to get started o n this un ique band. The
all-important antenna a nd ground systems are descr ibed in detai l. The
introduction contains interett ing photos of Stew Perry's {t h e King of
1601 shack. This reference is a must for new and experienced " T op
Band" operators.. Price; $4.95. -
-BEHIND THE DIAL by Bob Grove. Get more fun out of shortwave
listening w it h this interesting guide to receive-s, an ten nas. freQuencies
and interferanta. $4.95.-

- ...._-

•

•
-'f~IQ~:;. ..I . . ._

~.•---

-73 VERTICAL. BEAM AND TRIANGLE ANTENNAS by Edward M.
Noll W3 FOJ Describes 73 d ifferent antennas for amateurs. Eac h design
is the result of t he author's ow n u periments : each has actually b een
built a nd au-tested . Includes appendices covering the const ruct ion of
no ise b ridges and antenna line t uners. as well as methods for measuring
resonant freq uency, vetocity tecto-, and standi ng-wave rat ios. 160
pages. $ 5.50. -
-IC OP ·AMP COOKBOOK by Walter G. J un g. Cove rs not on ly the
basic theory of t he IC o p amp in great de tai l. but also includes over 250
practical ci rcu it applications, libera lly illustrated. 592 pages. 5 % x 8 Y.. .
softbound $12.95.-
-73 DIPOLE AND LDNG-WIRE ANTENNAS by Edward M. Noll
W3FQJ Thi5 is the first collectio n o f virtually every t ype o f wire
antenna used by amateurs. Includes di mensioO$. configurations, and
detailed construction data for 73 different antenna types. AppendiCft
describe t he construction o f noise bridges. line tuners. and da ta on
measuring resonant frequency , velocity factor . and SWl". 55 .50. -
_RF AND DtGITAl TEST EQUIPMENT YOU CAN BUILD Rf burrl.
function , SQuare ~. gener.tors. v.riable length pulse generato rs 
100 k Hz marker, i·f and rf s-ep generators. audio osc, af /rf signal
injector. 146 MHz synthesizer. diqiul readouts for eocrners, several
counters. cresceter, microwavemeter. etc. 252 pages. 55.95.-
- SSTV HANDBOOK This excellent book tells all about it . from its
h isto ry and basics to the present state of the art techniques. Contains
chapters on circuits. monitors. cameras. color SSTV. test equipment
and I1'I.Ich mora. Hardbound $7. sof tboun d $ 5. -

_COAX HANDBOOK The world 's o nly ha ndbook devoted exclusively
to coax. feedlines and connectors. Special price only $1 .50.-
- VOl. I COMPONENT TESTERS .. . how to bu ild transin o r tester'S
181. d iode tester s f31. IC teners (31. vol tmeters and vrVMs 191.
oh mmete rs 18 di fferent kindsl . inductance (31, capacit y (9 1. a
measurement . crystal checking (61. lemperature f21 . aura l melers for
the bl ind 131 and all SOrtS of miscellaneous da ta o n meters .. . using
them. making them more versat ile. m aking standards. Inva luab le book.
$4.9 5. -
- VOl. II AUDIO FREQUENCY TESTERS . . . jam packed full of all
kinds o f audio fr eq Uency test equipment . If you're into 558 . RTTY,
SSTV. ete.• this book is a m ust ' or you . .. a good book for hi-fi addicts
a nd experimenters teo' $4.9 5.-
- VOL. III RADIO FREOUENCY TESTERS Radio frequency waves,
the common de nom ina tor of Amateur Radio . Such items as SWR.
a ntenna impeda nce , line impeda nce, rf output and field st rengt h;
d eta iled instructions o n testing t hese items inc ludes sect ions on signal
genera tors. c rystal calibrators. grid dip oscilla to rs. noise generators,
dummy loads a nd much more. $4.9 5.-
-VOL. IV IC TEST EQUIPMENT Become a troubleshooting wizard.
AU yo u need to kno w abou t pulse, audio and sync generators.
frequency counters, digi tal component testers, logic probes a nd morel
Plus a cumula tive index for a ll four volumes of the 73 Test Equipment
library . $4.9 5 .-

- THE NEW RTTY HANDBOOK is a brand new 1977 edition and the
o nly uc-tc -cete RTTY book ava ilable. The state of the art has been
cha nging radically and has made all previous RTTY books obsolete. 11
has t he latest c ircuits . great for the newcomer C1nd the expert alike .. .
O nly $5 .95.-

U. the order card in t he back of t his magazine or itemize your order on e separate piece o f paper and m ail t o ;
73 Radio Bookshop _ Peterboro ugh. NH 03458. Be sure to inc lud e check or detai led c redit card intcrm eucn. .

* Add $1.00 shipping & handling charge for each order . Note ; Price slJ:lject to cha nge o n books not pub lished by 73 Magazi ne........~,.~ .,... . ...,



_ RTL COOKBOOK by Donald Lancaster . Explains the how and y"t,y of
RTL (ResiSlor-Tral1$istor LogIc) and giws design information that can be put
to practieal use. Gives a multitude of digital applications ranging from the
basic switch to the sophisticated counter. 240 Pilges; 5% x 8 %; softbound.
$5.50. -
_TTL COOKBOOK by Donald Lancaster. Explains what TTL is, how it
works, and how to use it. Discusses practical applications, such as a digital
counte r and display system, events cou nter, e lect ron ic sto pwat ch , dig ital
voltmeter, and a digital tach ometer. 336 pages; 514 x BY..; softbound. $8.95. 
_TVT COOKBOOK bv Donald Lancaster. Describes the use of a standard
television receiver as a microprocessor CRT t erminal. Explain s and describes
cteracter generation , cursor control and interface in fe<"mation in typical,
easy-to.....nderstand Lancaster st vte. Th is book is a requi red text for both the
microcomputer enthusiast and the amateur RTTY cce-aro- y"t,o desires a
quiet alternative to noisy teletyPe machines. 59.95.-

- 6800 PROGRAMMING FOR LOGIC DESIGN Oriented toward the industrial
user , describes the p rocess by which conventional logic can be replaced by a 6800
m icro processo r. Hardware, sof tware, and interfacing techniques are discu$Sed.
Th is reference provides practical information that allows an e:o:perimenter to
des ign a complete micro cont ro l system fro m the "gro und up," An excel lent
reference ! Published by Osborne Associates. $7.50.-

-AN INTRODUCTION TO MICROCOMPUT ERS, VOLS . 1 AND 2 by Adam
Osbor"ne Associates, are references dealing with mierOCOfTlluter erchitecns-e in
genefel and specifically with details about most of the common chips. These
books are not software-oriented, but are invaluable for the hobbyist who is into
building his own interfaces and processors. Volume 1 is dedicated to general
hardwa re t heory related to micros, and Volume 2 discusses the practical deta ils of
each m icro ch Ip. (Detailed review in Kilobaud #2) Published by Osborne
Associates, Vol. I - $7.50 -; Vo l. 11 - $ 12,50. -

_SOSO PROGRAMVlING FOR LOGIC DESIGN Ideal reference for the person
desiring an in-depth underst and ing of the 8080 processor. The works is
application-oriented, and t he 8080 is d iscussed in light of replacing conventional,
hard-wired logic systems, Both hardware and software is described. Pr-&ctical
desoign considerations are provided fOf the implementation of an 8080-besed
control system. (Detailed review in Kifobaud #II Published by Osborne
Associates, $7.50.-

-----••
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• FASCINATING WORLD OF RADIO COMMUNICATION Interesting
stories in the h ist ory of radio pio neering and d iscovery. Also indudes
the fundamentals of beoedcaat band DXing. A must for ffYery radio
amateur. $3.95.-
_ PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 simple
test inst ru ments you can make - covers VO Ms, VTV Ms, semicond uctor
testing un its, dip meters, wattmeters, and just about pnything else y ou
mig ht need around the t est lab and ha m shack. $4.95.-
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab' s new 1001
circuits is available for only $9.95 ppd. The next time you want.
circuit for just about anything, eat your heart out that you didn't send
for t his book the fiut time you read Olbout it. You'd baiter Ofder the
book right away, before they run out. 59.95.-
-HOW TO MAKE BETTER OSLs Be proud of your QSL cards .•.
have a card which gets front space on every hamshack well . . . win
Pf'izes at hamtests. The only way to have a truly outstanding card is to
make it yourself, which is easy when you nave this new book. $2.00-

_ WHAT TO 00 AFTER YOU HIT RETURN PCC's first book of computer
games .. . 48 different computer games you can play in BAS IC ... programs,
descr iptions, muc hly illust rated . Lunar Land iog , Ha mm urab i, King, Civil 2, Gu b tc
5, Ta:><man, Star T rek, Crash, Marke t, etc. $6.95.-

-BASIC COMPUT ER GAME S-MICROCOMPUTER EDITION (formerly 101
BASIC Computer Games) More than 100 games, from very simple to real buggers..
locluded is description 01 the games, the listing to put in your computer and a
Wimple run to show you how they work. Anyone game is worth more than the
price of the book for the fun you will havel $7.50.-

- BASIC by Bob Albrecht. Self·teaching guide to the computer language you will
need to know for use with your mcrocomputer. 324 pages. This is one of the
easiest ways to learn computer programming. $4.95.-

_THE UNDERGROUND BUY ING GUIDE Here is a handy guide for the
electronics enthusiast. Over 600 sources of equipment and literature are provided;
some are mall-order-on ly outfits that do not advertise. Sources are listed
alpha betically. by se rvice or product , and by state. The guide is cross- referenced
for ease of use. Electronic publishing houses are also listed . Published by PMS
Publish ing cc., $5.95. -

Use the order card in t he back. of this magazine or itemize your order on a separate piece o f peoer and mail to:
73 Radio Bookshop • Peterborough, N H 03458. Be $Ure to include check. o r detailed credit card information.* Add $1.00 shipping & handling charge for each order . Note : Price subject to change on books not published by 73 Magazine.
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• BRAND NEW DICTIONARY This microcompute r d ictionary fi lls t he
urgent need to become quicklv acquainted with t he terminology and
ncmeoctature of the revolution in computers. Over 5000 definitions
anti explanations of terms and concepts (7 04 pages ) relating to
miCfoprocessors, microcomputers and microcontrollers. There is also a
cor1lprehensive electronics/computer abbreviatio ns and acronyms
section. $t5.95.-

.COMPUTER PROGRAMMING HANDBOOK by Peter Stark. A
compllltllgUide to computer programming and data p rocen ing . Includes
many worked out exaJ'rl)le5 lind history o f computer s. 58.95. ·

_MY COMPUTER LIKES ME •.• WH E N I SPEAK BASIC An
in troduc tion to BASIC ..• sim p le enough for your kids . If you w ant to
teach BASIC to anyone qu ickly, th iS booklet is the way to go. $2 .00. ~

-- - -

• SCELBI'S GAL AXY GAME FOR THE
"6800" "Gala xy" p its the operator o f a
spacesh ip aga inst a lien c raft , as wel l as such
varia bles 8$ speed, t ime. and amm unition. No
two sarnes are the same! $14.95.-

_ 6800 SO FTWA RE GOU RMET GU ID E llo
COO KBOO K Th is m anual de scr ibes sort ing.
seardl ing, a nd many o t her ro ut ines for the
aceo user . $9.95 . 0

- 8080 SO FTWA R E G O U RM ET G U ID E
AND COO KBOOK Describes sort ing , search
ing. and many o t he r rout in es for the 8080
user . S9.95.~

_CMO S COOK BOOK by 000 Lancaster .
Another w inner fr om the author o f the RTL
and TTL Cookbooks. Deta ils the applica tion
of CMOS, the low power logic fam ily suitable
for most applicat ions presently d om inated by
TTL. E ight chapt e rs cover a ll facet s o f CMOS
logic, prefaced by 100 p ages deta il ing the
characteristics of m o st CMOS circu it s. Re
quired reading for ev ery serious d igital experi
menter . $9.95 . 0

_ HOBBY CO MP UT ERS ARE HERE If you
(or a friend l want to come up to speed on
how computers work .. . hardware and se n 
ware .. . th is is a n excellent book. It s ta rts
w ith the fundamentals and explains the
circu its , the ba s ics of programming , a lo ng
w ith a coup le T VT co nstruc t io n projects ,
ASC II-Baudot , et c. It ha s the highe5t recorn
mendat ion s a s a teach ing aid fo r newcomer s.
$4.95 . 0

_ F U N WITH COMPUTE RS A N D BA SI C by
Dona ld O . Spencer. c onta ins a n eesv -to-oocer 
stand explanation of the BASI C Programming
Language a nd is in t ended for persons who
have had no previou s exposure to comput er
p rogramming but want t o learn BA S IC
quic kly , easily , a nd interest ingl y . Over half
the book is d evoted t o problems using garnes,
puzzles , a nd mat hematica l recreat ions (you
don ' t need a math background to understand
most o f the problems in t hi s book). A
superio r book fo r sel f- t eachi ng and lea rni ng
com pu ter programming . 56.95. 0

--- -
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_THE STORY O F COMPUTERS by Donald
D . Spencer is to computer books what D ick
and Jane is to novel s .. . extreme ly e lemen
tary, g ive5 the non-eomputerist a fa ir idea o f
what the hobbyist is talking a bou t when he
speaks com pu t er lingo. Attempts to explain
what computers are and can do. $4.95. 0

-SCELBI'S FIRST BOOK OF COMPUTER
G AM ES Need a game for your BOOS o r 8080
microprocessor? Describes three popul ar
games. "Space Capture." " He xpaw n." and
" Ha ngman. " Complete flowcharts, log ic
d escription, program list ing , and instruction s
are pro vided. A must fo r the game freakl
$14.95. 0

_MICROCOMPUTER PRIMER by Mitchell
Waite and Michael Pardee. Describes basic
computer theory, descr ibes the world of
microcomputing in " real world " t erm inology,
explains numbering systems, and introduces
the reader to the world of programm ing .
T he re is probably no be tt e r way of ge tting
involved wi th the exc it ing new hobby o f
m icrocomput in g. $7 .95. 0

_ INTRODUCTION TO MICROPROCES 
SORS by Charles Rockwell of MI CR O LO G .
An ideal reference fo r t he individual desiring
to understand the hardware aspects of micro
processor systems. Describes the hardware
detai ls of computer devices in te rms the
beginner can understand, instead of t rea t ing
t he micro chip as "black box. " Addre ssing
schemes, registers. control, and memory are
a ll explained. General informat io n about
hardware systems is provided . Specif ic
sy51ems are oct described and p rogramming i5
only briefly discussed . $17.50 0 US and
Canada, $20 elsewhere.

- THE NEW HOBBY COMPUTERSI This
book takes it from where " Hobby Computers
A re Here" leaves off , w ith chapters on Large
Scale Integrat ioo, how to choose a micro 
processor c hi p, an introduct ion to program
m ing, low cost I/O for a COrf'4)uter , compute r
ar ithmetic, checking memory boards. 8
Baudot monitor/editor system, an audible
logic p robe for finding those t ough problem5,
a ham'5 compute r, a computer OSC machine
... and much, ........ ch morel $4.95.-

• KILOBAUD The Small Computer Magaz ine
written for t he non-PhD com puter hobbyist
wno wa nts to know w ha t 's new. 51 .00 t!Bch at
the newu tand, $1 5.00 for 1 year sub.

Use lhe order card in the back of this magazine o r itemize your order o n a separate piece of paper and mail to:
73 Radio Bookshop _ Pelerborough, N H 03458. Be sure to include check o r detailed credit card information.*Add $1 .00 shipping & handling charge for each order. Note : Price sub je::t to change on books not published by 73 Magazine.



- FORTRAN WORKBOOK by Do nald
Spencer. Pro vides practical examples and
prob lams to solve. Almost all micros support
BASIC - it won't be long before FORTR AN
is common place. Don't miss the programming
boet • • . learn FO RTRAN; and be ready fo r
the next language booml $3.95.-

-Scientifil: R__ch Instrum.nts' BASIC
SOFTWARE LIBRARY is a complete do-i t ·
yourself klt, Written in everybody's BASIC
imnwdiately exeeutable in ANY computer
with at lean 4 K, no other peripheral. needed .
Over 700 pagel of source eooes, dncriptions
and instructions. Vol. I contains business and
recrea t iona l programs and is 300 pegn. Vol.
II K 260 P8Qes arM;j containl math. angiMer
ing, natisties and plotting programs. Vol . III
contains money managing,. ac:1vancad business
p rograms such 85 billing. AIR. inventory,
payroll , etc. Vol. IV contains general pu rpose
p rograms like loans, rates, retirement, plu s
games: Po ker. Enterprise hake charge wh ila
Capt. Kirk is awayl, Football a nd more' Vol.
V is f illed with experimenter's p rograms
includ ing games, pictures and misc. p roblems
like "rcac." von. I & II $24.95 ,- Vo l. III
$39 .95,- Vol. IV & V $9.95 88ch. -

_THE SECR ET GUIDE TO COMPUTERS
Parts " 2, and 3 by Russ Walter . Part One
describes computers in genera l, and after
reading fo r ten minutes you will be writi ng
simple BASIC programs l Employl a step-by
step teaching process, t he end resu lt bei ng a
working knowledge of BASIC. Pert Two
discusses computer appl ications, It' s one thing
to ma$ter the sy ntax of a language such as
BAS IC and another to solve problems us ing
the new tool . This also provides useful tech
niques in problem solving. Pwt Thr••
describes programming languages. Ever heard
of APL and QlISP? BASIC is not the only
language used to progr-am computen. and as
the hobby industry Ql'"ows additional lan
guages will become corrmonplace. 7th
edition. Part 1 - $2.75- ; Part II - $2 .50- ;
Part III - $3.50.-

• FORTRAN PROGRAMMING By Donald
Spencer . If you are familiar with BASiC you
will appreciate the additional capabilities 01
FORT RAN. a computer language with most
of BASIC's fea tures, and much morel FOR 
TR AN W8$ designed for complex numeric
celcurenons: and possesses extended 110 cepe
bilit y. It IS eas ily learned. as it is an Eng lish
like computer language. $7.50.-

_ SOME CO,..".ON BASIC PROGRAMS
published by Adam Osborne & Associates,
Inc. Perfect fCM" non-technical computerists
requiring ready to use programs. Business
programs like dep'"ecia tion formulas. loon
payment so lutions and loan interest rates;
math routines conta ining $tatisticel packages
and po lynomial derivat ions •. • p lus miscel
laneous programs. Inwluabl e for the user v.tlo
is not an experierced programmer. All will
operata in the stand-a lone mode. $7.SO
paperback.

_ SI XTY CHALLENGING PROBLEMS
WITH BASIC SOLUTIONS Donald Spencer.
Provides the ser ious $tudent of 8AS IC pro
gramming wit h interesting p roblems and solu
tions. No knowledge of math above algebra
requi red . Includes games, programs tor f inan
cial interest . conversions and numefic manip
ulations. Price: $6.95-
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_ A aUICK LOOK AT BASIC by Donald D.
Spencer . A perfect reteeoce for the beginni ng
p rogramlT\el'". Assu mes that the reader has no
previous programmi ng experience. A self
teaching guide for the individual desiring to
leer n the fundam entals of BASIC, the molt
common hobby ist progranYning langu8Q8.
Price : $4.95-

• HOME COMPUTERS: 210 Q~ions &
A_... by Rich Didday. Two books aimed
exclusively at the novice computer hobbyiltl
home computer user. Written in a rather
unulwl nyle which has a beginner asking
questions whictl are a nswered by a person
with a substantia l background in computllrs
a nd personal computing. T he questions are
just the kind begi nners come up with •.• and
the answers are pre sented in 88sy· tO-undar
stand terms (uswlly with a diagram to
illustra te t he ooi ntl. Both the hardware and
software aspecu of home computing a r.
covered from A to Z. An index in bot h books
ma kes the m ideal as reference meterial fo r
Mfyo,.". Volume I: Hardware - $7.95 -;
Volume 2: Software - $6.95 - .

.1976 PERIODICAL GUIDE FOR COM
PUTERISTS is a 20 PlIIJe book 1Ntlic:h indexil
ove r 1,000 per50flai computing artid8s for the
entire year of 1976 from Bvte , Cr.ative •__
Co m pu t ing, Digital DesilJfl. Dr . DobbJ Til
Journal. EON, Elect ronic Design, Electronics. FOR
Interf&c:e Age, Microtrek, Peo ples Computer Workt
Compa ny. Popular Electronics, CST. Rad io
Electron ics. sees Interface and 73. Articles
e re indexed unde.- more than 100 subject
categories. Pr ice $3.00. " New Ja nuary - June
, 977 Edition - $3.00."

-TYCHON'S 8080 OCTAL CODE CARO
Slide rule-l ike aid fo r p rogramming and
debugging 8080 software . . . contains all th e
mne monics and correspond ing octa l cedes,
Only 6'f.,x3 inch es. provides naat , logical
format for quick reference. Back side of card
is printed with an ASC II code chart for 128
characters plus the 8080 status word and
register pe ir codes. Also ava ilable. T ychon's
8080 Hex Code Card, same as above only has
hex codes instead of octal. Only $3.00- each.

-CHEMISTRY WIT H A COMPUTER by Paul
A. Cauchon. Contains a collection of tutorial,
simulat ion and problem..gen8l'"ation con,Juter
programL Simulations provide models of
lengthy laboratory experimentahon beyond
the limited da$Sl"oom timeframe and enharce
ment o f course studies by encouraging pre
laboratory resear ch . Useable with almost any
chemistry course at the high school or coltege
level. Writ ten in BAS IC. Price $9.95.-

_COMPUTER DICTIONARY by Donald D.
SpeOCef. Defines words and acronums UMd by
computerisu in a clear, eaw to understand
style. Over 2000 definitions ere provided .
This refererce is a must for the individual
getting started in the world of microcom
puters.. Published by Camelot Press, $5 .95.-

Use the order card in the back of t his magazine o r itemize your order On a separate piece o f neoer and m ail to:
73 Radio Bookshop . Peterborough, NH 03458. Be SUfe to include check o r de tailed credit card inf ormat ion.

* A dd $1.00 shipping & handling charge for each orcler. Note : Price subject to change on books not published by 73 Magazine.



- MICRO PROCESSO RS FRO M CHI PS TO
SYST EMS by ROOnay zaks is a complete and
detailed introduction to microprocessors a t'ld
microcomputer systems. No prelimi na ry
knowledge of com pu ters o r microprocessors is
requ ired t o read this boo k, a lt hough a basic
e ngi neeri ng kn o wledge IS natu ra lly a n
adva ntage. In tend ed for all wishing to under.
s tand the concepts, techn iques and com
ponents of micr oprocessors in a short time .
$9.95. '

• M IC R O P ROC ESSO R INTERFACING
TECHNIQUES by Aus tin Lesea & Aodnay
Zaks w ill teach you ho w to interconnect a
complete system and totertece it to all the
usual per ipherals. It covers har dware and
software s kills and tech niques, inc luding the
use and d esign of model buses such as the
IE EE 488 0 r sroc. $9 .9 5.'

- T H E " CO MPU LA TO R" BOOK - Building
S uper Cal c ulators & Minicomputer Hardw••
w ith Ca lcula tor Chips by R . P. Haviland
provides ideas, des ign in fo and printed c ircuit
boards for calculator c hi p pr ojects, measure
nme, tie-in with a T eletype to c reate a
virtua lly in f in i te memory system, and count
less o t her funct ions. $ 7.9 5.'

_MIC ROPROCE SSOR PR OGRAMMING for
Compu t er Hobbyists by Neill Graham is fo r
t he hobbyist inte res ted in in term ediate and
advanced t echn iq ues of p rogrammi l'lQ and
data structuring. Wrinen to take up w here the
computer manufac turers ' instruction manuals
and the in troductory p rogramm ing lal'lQuage
texts leave off . $8 .95. "

-OlSCOVERI NG BASIC A Problem
Solvi ng Approach by R obert E. Smith d eals
wit h progress ive ly m or e com ple x problems
w hich allow t he reader to discover the vocab
ul ary o f BAS IC language as he devel ops skill
and co nf id enc e in putt ing it to work . Clea r
and concise explanations. P rob lem s used
co ver a w ide range 0 1 interests - insura nc e,
geom etry, puzzles, econom ic s, etc. $6.8 5.·

_BUILD· IT BOO K OF DIGITAL EL EC·
T RONIC TIMEPIEC ES by Rob ert Haviland is
a dala-packed guide to building ever y time
keeping device you can imagine : rugged ship
board clocks. second-sPlitting d igita l IC
chronometers, decorator d igital clocks. a pre
cision timer, a hequency-period mete r, a t id e
and moon clock, an automat ic alarm set tee,
etc. Includes fu ll-size printed ci rcu it board
layouts. $6.95 .'

_ THE 8080 A BUGBOOK-MICR OCOM·
PUTER INTERFACING AND PROGRAM
MING is written for the 8080 user who has a
knowl edge 01 digi tal e lements and o perations.
Th is book will be inva luable, as it explains the
fund amental tasks of microcomputer in ter
fac ing and the as soc ia ted m icrocomputer 110
p rogramming fo r 8OBO-based rmcrocom
puters. Only $9.9 5.·
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-THE COMPUTER QUIZ BOOK by Donald
D. Spence r is wr itten for readers who w ould
like to teSt themselves o n basic comp ut er
concepts. It may be used effectively by
students, teachers , laymen. programmers, per.
sooat com p uter users, or anyone else Inter
ested in chec king their know ledge o f
compute r concepts. $5.95.·

-MASTER HANOBOOK OF HAM RADIO
CIRCUITS Th is is an encycloped ia of amateu r
radio ci rcui ts, gleaned from past issue s o f 73
Magaz ine a nd carefully selected according to
application . You'll find many you' ve never
seen before. some new twisn o n the tr ied an d
t rue. a nd several that have been long for
gotten but a re we ll wor th remember ing .
Whether your interes t ranges t-om ragchewing
to EME . from ON to slow-scan T V, from D X
to county ne ts , t h is hand book will be a
welcome add,tion to you r shack. $8.95. ·

_HOW TO BU Y & USE MINICOMPUTERS
AND MICROCOMPUTERS by Wm. Bard en,
Jr. This book discusses roese smaller bre t hren
o f co m put e rs and shows how the re ader can
become a part of the ravotuncn - how he can
OVllt1 and u se a functioning co mp uter sys te m
in hi s home to do a variety of p rac t ica l or
recreat ional tasks. $9.95. '

_HOW TO PROGRAM MIC RO CO MPUT E RS
b y Wm. Bar den , Jr . Her e is a gu ide t o
asse mbly language progr ammi ng o f the Int e l
8080, Moto rot a MC68oo. and MQS T ech.
notogy MCS6 50 2 m scrcerocessors . It is
wri tten especially for beginning programmers
WI th hobbyist microcomputers based on one
o f t hese three chips. The topics covered range
from da ta mantPO lat ions at the bi t level up t o
d ata handl ing 0 1 tables and lists, a nd fr om
simple adds and subt rac ts up to flo atin9-point
operatrcns. 58.9 5.'

_ YOUR OWN CO MPUT ER by M. Waite and
M. Pardee. The personal computer has been
touted as the next con sumer product. But
most individuals still wonder why. Much
t ec hnic a l m aterial has been wr itten but there
is litt le mater ia l for t he average ind ivid ua l
without an extens ive background in e jec
t-omes. T h is book removes the stigm a of
com plexity that sur rounds the com p uter and
has succeeded in providing a si m pl e eesv-to
unders tand guide to these units . $1.9 5."

- IC T IM E R COOK BO OK by Wa lte r J ung.
Th is book provides an e xcellent introduction
t o t he fi e ld o f IC timers and th eir applica tions
fo r anyone involved in m odern solid-stat e
e lectronics - f rom hobby is t. to technical and
ertg ineer iog stude nt. to practici rtg techn ician
o r engineer. Not on ly does it con ta in m an y
pract ica l and usefu l ci rcu its, it is also a
valu able reference o f basic theoretical info r
ma tio n. $9.95.'

- ADVANCED BA SIC - Applications and
Problems by Jam es Coan is fOr those wh o
want to e x t end their expertise w it h BASIC.
Offe rs ad./anced techniq ues and a pplicat ions.
56.95. ..
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IT'S EASY AND FUN
TO BUILD YOUR OW N TEST EQUIPMENT

WITH IC.

1978 Repeater Atlas
of the entire world

M10~1 lll"ll"'61
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Ul fOAI!
E TUT EQUIPMENT .....5·

Our NEW edition is 150% as big as any list ever
available - nearly 900 more listings than the previous
editions. Plus new improved maps show the location
by frequency of every repeater in the states.

Only $1.95

Use order card in the bac k of thi s magazine or itemize your
order separately . Add $1.00 shipping & handling per order.
and send to :

73 Radio Bookshop
Peterborough NH 03458
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All the study aids you need to be·
come a HAM for only $25.00!! The

Challenge
of 160!

If you are remotely interested in 160 meter operation, The Challenge of
160. is for you. Si Dunn, the author, has compiled a complete reference
for the new and experienced 160 operator. Eleven chapters cover
everything fr om receiving and transmitting equipment to antenna and
ground systems. This reference is heavily illustrated and complete
schematics are provided tor construction projects. Price: $4.95.

Tired of talk ing to the same characters on 75 everv eveninq? Perhaps
it's time to try a new band - something different and exciting.
Consider 160 meters. The "Top Band" is different from any other
amateur allocat ion. Its propagation characteristics are unique, resem
bl ing the standard AM broadcast band. Amateur radio's roots can be
traced to 160, as it was there (actually, 200 meters) that amateur radio
began.

Value
if ordered
separate!

s
• NOVICE CLASS HANDBOOK
.4 NOVICE THEORY TAPES
• BEGINNER CODE TAPE (5 WPM]
.6 + WPM PRACTICE CODE TAPE

-.-u;.;.*••

1J ""-..",, \!"""'Y.-' \ • ;.;,.~.~. IL . "'!.~-

Novice .. -- tJ;:;. ~ cOO!: «lUlU"

Class I ~ ~j"""'-;; c-. .~.License '~oi'! . . .~\) .. .....
Stu':{.

~.~~~ .~~~ ..
Gui e* '[f, i.....·.... \-".~..- ~C\p....: •_....-

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

A GREAT GIFT IDEA!

Treat yourself to an amateur
radio license today!

(See page 216 for detailed description
ot tnis BARGAIN.)

Use order card in the back of this magazine or
itemize your order and send 10:

73 MAGAZINE . Pet erborough NH 03458

Use.", ",de< _ d ,,, .'" bKk 01
.h. __.... '" ,I....... you , ",de< on a_tl._& moi' 10 ' 13 Radoo BookshopJ

PeIOft>of O<J9h NH ~!>8. 8e "". 10 intl",*
ehec k Of <t.tai led g.cl.! _ d 'n IOf...... ion .
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BAG-A-BUNCH OF
BACK ISSUES!·

-t

Your Choice/Our Choice Special
SI per Issue

(Minimum order S issues, your choice)

OR 25 Issues Our Choice-SIO.OO



That was the cry of the amateurs of the 1920 's . . , none of this newfangled vacuum tube
stuff for them! Then, a generat ion la ter , it was TUBES FOREVERI Amate urs of the old
school fought off transistors. Now that most amateurs have come to accept so lid sta te, large
scale integration is here and reaction ary amateur s are busy fighting off microco mputers.

1 year Kilobaud - $15. 00
Micro subscr ipt ion - 4 months - $5.00 kilobaud

pETERboROUGIt Nit O'4:iS

224

Hobby Computers Ar e Here
HO BBY COMPUTERS ARE HERE helps the beginner to get into

the world of microcomputers. It contains the following chapters.
Computers Are Here, whet's A Cornputert, The Htstorv of Number
Svstems. I~ Digital All That New?, How Computers Figure, What's
That in Bina ry?, Say, Are You A Computer], Computers Are For
H ams!, How Gates Work, TTl-The Best l ogic Yet. Ins and Outs o f
TTL, Flip Flops Exposed, Those Memory Chips - RAM~, RO M s,
PROMs, etc., Compu ter languages -Simplified, The New Standard
Cassette System, build This Television Typewriter, Television Type
wr iter Df splav Unit Using Surplus Kevboards. Morse to RTTY Con
ver ter, ASCII to Baudot Via 3 PROM, and ASC II/Baudot Via PROMs
- A Second Way. PLUS reprints of some of the 73 editori als on com
puters. D on' t miss out any longer on the fun of hobby computing
and the fantastic applica tions o f these incred ible devices! $4.95'

The New Hobby Computers
This book t akes i t from where "Hobby Computers Are Here"

leaves off. with chapters on. whet's All This lSI Bunkt, Which Chip
Dilemma, How Computer Arithmetic Works, The Deat h of Negative
(I BM) l ogic, And on t he Other Side, Soft Art 01 Programming. Part I,
Pa rt I I. Part I II , A Very Cheap 1/0 - The M odel 15, Inexpensive Paper
Tape System, Baudot M onitor/Ed i tor System, Baudot and BASIC,
Getting By the Friden 8800 Communications G3 p, W hat's All This
W ire-Wrap StuHr, How to Check Memory B03rd~, Eight Trace Scope
Adapter. logic Probe You Can HeM, ASCII/Baudot Con verter For
Your TVT, A Ham's Computer, Ham Ti me Sharing is Here For You,
Safari RTTY Terminal, Your Computer Can Talk Morse, Sneaky
Baudot wi t h ASCI I Keyboard. and Computer QSO M achine. PLUS
interesting editor ials on computers f rom 73. Everyt hing of interest is
there in one volume, ready to be enjoyed by you Don' t miss this
t remendous value! Only $4.95 '

Order from: 73 Books, Dept He , Peterborough, NH 03458

' Ill.! tU 11
HOBBY
compUTERS

'add $1 handli ng charge per order.
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SUBSCRIBE!
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PLUS 35 t'Jore E;<cltllYJ
Feature ArtICles

(see page 5)
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call us

u. the o rder card in t he back of this maa;azin e o r itemize your
order o n .. Ioe~rate piec e of ~pa. (Be su.re to inelude check or
d e tailed credit c ard information. ) -Add $ 1.00 shipping '"
handlin, ebu&.. for e ach o rder and mail t o :

73 Radio Bookshop • Peterborough NH 03458

Get more fun out of shortwave listening with thi s
interest ing guide to receivers. antennas, frequencie s.
and interference. Contains the following chapters:
• The Electromagnetic Spectrum: A Review
• Users of the Radio Spectrum
• Surveillance
• S tation Layout Considerations
• Antenna Systems
• Interference

For a little bit extra
YOU CAN go first class!

GBEHIND THE GDIAL
GBy Bob Grove

· ••• And binders for your 73 Magazines are the f irst class way to

'0. Your back issues of 73 are yo ur very best encyclopedia of
electronics and you don', want to ta ke any chances on losing
any of them. If you put them into the handsome 73 Binders,
you' ll have yo ur copies when you want th em .. • and all together
with that yea rly index in the December issue. Why is it that the
art icle you need the most is always in a missing issue? Let's see
• . • did Charlie borro w it or did it ge t lost when we cleaned up
last yea r? Get a binder _.. only S6.50 in red with gold letter ing.
Two for $1 2.00.

Use the order card in the back of the magazine or itemize your
order on a separate paper & mail to :

73 Magazine Binders
Peterborough NH 034 58

Be sure 10 include check or det ailed credit card information.
Add $1 .00 shipping & handling charge for each o rder.

Also tell us your credit card number so we can enter the
subscription fo r you . A subscri pt ion saves you a bundle of
money ... Just figu re It out. At $2 a copy you're spending $24
a year, yet a subscriptlon costs a lousy $1 5. Nine doll ars
may not be a lot today, but that's no reason to Just throw It
away because you don't want to bother to pick up the phone.

Three years of 73? If you f igured out what the costs YOU'd
send In a subscription Instant ly. Not having calcu lators Ihat
go out that far (allowing for the usual inf lat ion. Increases In
postage, rising paper prices , and a new car for Wayne " , a
copy of 73 wi ll probably be $5 th ree years from now), no one
at 73 has definitely been able to cercutate t he exact cost of
three more years on the newsstand. One thing is for sure, It's
going 10 be a lot more than the current three year $36
subscription rate, wh ich Is an obvious rip-off. Call In your
three year su bscri ption and make us rue the day we came up
with that low number.

It's tou tree

800·258·5473
and someone Is usual ly arou nd during office hours to take

your order, credit card number (Master Charge, BankAmerl·
card or American Express). While you're cal ling what would
It hurt to get Kilobaud too? And maybe a few books for t he
bathroom,

If the line is buey tear out the card bound In the back of the
magazine ... Just inside th e back cove r .. .

While you are tea ring out cards il ls high time for you to
mark up the reader 's service part too. A good response con
vinces advertisers 10 run more ads , , . you get more pages
of magaZine. It's a good Investment.

73 Peterborough NH 03458
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'''''A..
M' ~'CO

""l'_ ..U
l'UUTO IUCO

SOU1Ot AfA'C"

U.S.I. A_

Peter W. Dahl Co.
400 7 F ort Bl vd• • EI PilSO, T exas 79930

Telephone (9 1 5) 566 ·5365 or (9 15) 751 -4856 06

Collin. 305·' PI.,. f ' d"' ' . . . . .. . . . .. .. . .. . . . . . • _" , ,,,. $165 ,00
Collin. 516F -2 Power f .." ..o, ..... . . . . . . • . . . . . . • . . . . . . • . . . . . . . .. , . .•. 95.0C
HUfl\<o' 20008 PI.,. T.o".lo.",• • , . • ••• • •... • •.. • •... • • •.. . .. .. ..... • . . . . l~.OO

ETo A·nO PI T I "'• • • , ••••• .• , ••• •• • " ••• • . "... . .. . 125 .00
11"",y 2K Pl.,. frormo,,,,o, . ........ . . ..... . ...... •... .. . , ..... • . ... . • 140,00
Hon", 2K-2 PI T. . ...I"'",., .• . .. . .•• . . . . .• . . . . . . . . . . . . . . • . . . . . , • . . . . . 165.00
H... ry 2K·2A Pl T'on't"'m.. . . . . . . . • .. .• . _.. • • • , . ... • . 135.00
........ 2K-<I PI .,. T ''''me' ,. 165.00
Hon", 3K_A Pl.,. T,.".I"' ...... , .. _. •. • , . ...•.... .. . ... . . . •• . . .. . •. . . . .• . 1\1;.00
H.. 'h Ma,aude, HX·10 T. an.lo , mo• . • • . . . . . • • . . . . ... . . . • • . , ..... 9'5_00
Gon.., GSB-l00 T'on.lo.m.. • . . . .•• . . . . . . . . . . . . . . . • . . . •• . . . . . . • . . . . . . • 95.00
Nat;onol NCL-2000 1'0_' T. onslo ' mo. • . • . . . . .. . ... . . •. ......... .. • 125 .00
Goo . ' GS8 _201 Po" . , T•• nd ....., . . . . . . .•....... 135.00

SPECIALS
1'10" XfMR. 4600 'lAC . 1_5A ICAS 230 'lAC 60 H. p",no. y . W•. 60 LB . .• • . . $ 195.00
Pia•• XfMII. 3!;00 'lAC . 1.0A ICAS 230 'lAC 60 H• ...-,ma. y . W._ 41 LB .. .• ... 125.00
1'10" XfMR . 3000 'lAC . 0.7A ICAS 1151230 'lAC 60 H. p ,i. Wt. 27 LB ... •. . .. 95.00
1'10" XFMR. 6000 VCT . 0.8A CCS 1151230 'lAC 60 H. ,..,. W,. 41 LB 135.00
flL XFMR . 7.5 vcT . 21A CCS 117 'lAC 60 H. p.imOry W•. 8 LB •. . ,." • •••• , :l9.95
flL Choko I>ifila. wound 30 AMP RF Fila n' Ch-ok. on 1 12 ~7 .0<I 8 .95
DC Filt • • Ch-ok. 8.0 Hy . 1.5 ADC . . . . . .. .. . . . • • • •.. • , • • " ". , .. " • •• . . . 160.00
DC Swin.'n. Ch-ok o: 30 Hy • 0_ 15A '0 5 _0 H• • 1_DADC . . • • . . . . .. • . . .. . . •.. 100.00

IX: Fi ll.. COpaci.Of. 100 MFO 04000 vee . .. . .. . . . .. . . . . . . $75.00

• All hea vy duty replacement t ran sf o r m er s are electrically super.
ior to originat e q u ip m en t (s} . All transformers are mcmufactured
t o rigid commercial qualit y specificat ions and each carries a 24
m onth gua ran tee!
Write today for a f ree quotation o n any transformer, Choke , or
sa t u ra b le reactor.

april

A ~ Next higher f req uency may also be usefu l
B ... Difficu lt ci rcuit this period
F • Fair
G ... Good
P • Poor

WESTERN UNITED STATES TO:
ALASKA .. .. .. , , , , , , , .. ..
AACO..TI.... ,- .. .. , , , , .. .. ,- " "AU$1lI"l' ..

CANAL 2 0N E • .. .. "• , - ,
. .... LA..O

H...... II,---.. .. .. .. , , , , .. ..
MU ICO .. .. .. , , .. .. .. .. ..
.... , l '~,..U .. .. .. , , , , , - ,. ..
...... ATo AICa • .. , • .. .. • ..,
SOU'" AfR IC" .. .. , , .. .. .. ... .. .. .. ..
U.I. S. R. , , , , , , , , .. .. , ,
.AST CoAST • , • • .. ..

••n m.n ,.. w •• ,n. ,.. ..,
. 0 0 0 1
-' ." '. " ,.

G

2 3 4 5 6 7 8
r G G P P G G

9 10 11 12 13 14 15, p p , G G G

16 17 18 19 20 21 2 2
G G G G G G G

23 24 25 2 6 2 7 28 2930
FI'

, , G G G r

call _

Peterborough NH 03458

o Payment enclosed
(l extra BONUS issue)

o Bill me later
(I've signed below]

magazine

If you have no label handy, print OLD address here.

name _

------ - - - - - - - -

o Address change only
o Extend subscription
o Enter new subscription
0 1 year $15.00

Write to :

Let us know 8 weeks in advance 50 that you won't miss
a single issue of 73 Magazine.
Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write concerning your subscription. It
helps us serve you promptly.

~
~

I ~ Ili: address I

~~;~ ~'_'__ ___..:l~ ~
I name call I
I address I

L~'~ -=t~ "P J

e.--=Signature----- _
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REAdER SERViCE
fREE CH"NCE Of" L1 f EfTIMEI Here is your chance to win a Lifetime Subscription to 73 in our
monthly reader service drawing. Circle the appropriate reader service # for desired company bro-
chures, data sheets or catalogs and mail to 73. Include your zip code, please. LIMIT: 25 requests.

A46 A52 A6 C3 DIO 02' F7 H24 H2 3 J1 K6 M41 0 3 '" R16 ". T3 W17
Al A4. A50 C2 l D4 er F3 H' 11 "' el . M" '" OJ 52 538 U6 W16
A24 A5l A15 C63 D15 E19 G12 H16 rs ... L' N'. P! Rl 539 543 VI Xl
A41 A21 623 C68 027 '" G6 H8 II. JIO L12 N" P29 Rl ' 533 T13 V16 Yl
A2 A26 B29 C6 D20 '" G4 H' 14 J8 M35 N' P2 R8 537 T16 V, Z,
A47 A14 88 D6 023 F5 G. H3 "' K13 M36 05 P26 R" sa T1 ""

subscRibE! o life Sub - 5195.00* * * U .S. & Canada ONLY!
0 1 year @ 515.00* o Renewal Others write for foreign rates.
0 3 years @ 536.00* o New Subscription * * U.S. ONLY!

This month 's ARTI CLE WINNER (T it le page number)

Please send me the following 73 products:

Quantit y Description Uni t Pri ce Total

Please print or t ype! Shipping & Handling Charge $1.00

Coupon expires in 60 days. Total

Enclosed $ o Cash o Check o Money order

Bill : o American Express o BankAmericard/Visa o Master Charge

Credit Card #
4/78

Expiration date Signature

Name
Address

City State Zip
- ---- ._---- ----- ----- ---_. ----- ,- - -_. ----- ._--_.----- -----,--- --- -

POLL Placa

'"Stamp

Age Ha . ..

Job title:

Educatlon : o High School
o College o Masters O PhD

Approximate investment In radio equip-
ment in 1975: J •
1976$ • 1977$ •

• •
Possible investment In 1978.$

What equipment have you (make, model)

C7~
Would you like information on our get rich

~ ./
plan for programmers? 0

ruIDffi{[ ffi~nill®Other interests: O Compulers
o Audio 0 Robotics Other:

peter )oro~h,
How long does it take you to read all the ar- n.h. 03458
ncree In 73?

Including yourself I how many people read
your copy of 73?



POLL Place I I

~~) 0",
StemI'! rrnm@m~nm~Age Her.

Job nne: books,Education; O Hlgh SChool
ETC

O College o Masters O PhO

Approximate Investment In radio eQuip. Ad•• d BASIC $6.r.;

ment In 1975: $ • BASIC _ 2.... Edt1_ ....95

1976$ . 19n1 •
BASIC 501.__ .....,.

, Vol. I _ 124JS; Vol . 11 - 12••

Possible investment In 1978 J Vol. III _ $39.95; Vol. IV _ n.M
v.... II _"-'5

........._~ .....95

What equipment have you (make, model) 8..;101-<1: 8001< of DititaI E...._ T",.p ••• $6.ll5
a-nio1ry with. Co__ S9.M
CMOSC••, _ h.H
Coo...... 01t'1.5O
-CO.......I1...... BoN S1.9S

~/M
Camp..,.. Diet...,..., $5.95
Compu_ Pr.....mmi....~_ sa.M
eo"",,,,,. Qui~ Book $5-115
73 Dipolo . l_ Wi•• AnI....... SIi.50
Dit<:....,in. flMi. $6.85
F...,;I\II ;III World of RadiO Co mmulllcalion U.ll6

Wou ld you like Information on our get rich
/

FOri'. " "...... rnmin. '1.50

plan lor programmers? F.......... Wotl<_ S3..\15
0 Fun w'do Co""""... _ BASIC $I.rrnm 0m~nm@

-v Co__ Ar. _ .1 ... .115

Other Interests: O Compul ers Ho.... eo........... 2 ' Q ao-han. _ ......_

O Audlo o gobcuce Other: ~
Vol. I _ 11.95; v ... . II _ " -IS

_ To Buy • U. Mi.. ioco........... MIet_...OI.. II,

~er oro~l1. _ To MoiII. e.n.. OSL.o u.oo
.- To Pr___••0 ......,..u_

n.h. 03458 ICOf' ........e-_ $12.l11

How long does It take you to read all the ar- ICT_C IJ> I SlIM

ticles in 737
..... 1"' .....__ '0_ "" ...

Vol. I _ $750; Vol . II _ $12-50
1",.___ 10 1IIhcr_ .m$17-50
...... I.. d1z ' of ....'" RoodIO e-- sa..
n •• ...... 00cI-.., $15-1S

Including yourself, how many people read •• ..... Pri_$7-15

your copy of 731
PC _" - ......... CIoipo"' ....._ $1M
Ilk<__1_..... T_ i._S1.H-. "'-..... • I. Co _,.. -"... Sll
My Co__ Likor Me • • • _ I .........SlC 12.00
__wCofOIpuI.....

,... ....._ Gu" b Co.......--o I'n SJ.oo--------- --- - ----- ...... - ....... 77$100

REAdER SERViCE ... Quid< l ..... .... BASIC .....5
RF Doi'lal T_ Eq..;...-o Yo.. COFI 8uo1d $5.95

FREE CHANCE OF A lIFEFTIMEI Here is your chance to win a lifetime Subscription to 73 in our 1.71 R_......... of ..... En,... Wo<Id $1 .15

monthly reader service drawing. Circle the appropriate reader service' for desired company bro- RTl Cookbook $5.50

chures, data sheets or catalogs and mail to 73. Include your zip code, please. LIMI T: 2S requests. Tho _ Rnv~ 104 .15
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BASED ON THE CONCEPT OF THE WORLD FAMOUS TS-520 ECONOMY TRANSCEIVER. THE
SAME SUPERB PERFORMANCE AND RELIABILITY... EVEN GREATER VERSATILITY... PLUS NEW FEATURES
INCLUDING THE OPTIONAL DIGITAL FREQUENCY DISPLAY ... UNMATCHED COST PERFORMANCE.
AN UNSURPASSED VALUE. r'__
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