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t's better than one
COM in the hand?

Meet the new ICOM 220 MHz IC-
3AT. Providing full coverage of the 220 MHz
band, the IC-3AT is similar :n appearance and
size to the popular IC-2AT. All accessories,

includ:ng battery packs, chargers, microphone,
49 completely compatible between the two
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The IC-3AT includes a L6 button

Touchtone® Pad and covers 22¢ to 224.99MHz

both simplex anc duflex ocperation. The
IC-3AT system comes complete with IC-BP3
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NiCd battery pacz, AC wall charger, belt clip,
“rubber duckie” #ﬂn

no extra cost.

- ¥ ,._:I:%‘_'Tf:""’"

st AN
f "':_":t =
R )
& = 4
b -5
. mly

e - .
,/_ - — '::
—  — =+ o ]
- - _:9
- - —
HE

i B E A I
m & B B |
‘ B ac |
(O + I = I
| ‘

IC-3AT | | : —
220 MHzFM | | =" 2




FIVE STORE BUYING POWER®

Fast shipment popular items from huge stocks! And 5 to 1 odds (your
favor), that scarcer items are available within multi-store complex!
Quantity buying means top discounts, best prices. Call us first.

Amateurs world-wide are taking advantage of
our fast service and special prices.

FREE PHONE SAVE substantially!
800 Call now for

854-6046 your price

CALIF. CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE
SHIPMENT

(UPS Brown)

CONTINENTAL
US.A

I'll-1850 7$-830S

Sensational savings!
COLLINS /ROCKWELL KWM-380

We are offering you
KWM-380 at a price
lower than current
dealer wholesale!

Limited quantity at this great saving.

ANAHEIM, CA 92801 Prices are increasing. Call immediately.
2620 W. La Paima,
(714) 761-3033 (213) 860-2040

Between Disneyland & Knott's Berry Farm BRAND NEW FROM YAESU L4 HF TRANSCE'VER

BURLINGAME, CA 94010 ASK FOR DETAILS, PRICES * HAND-HELD
999 Howard Ave., (415) 342-5757

S miles south on 101 trom S.F. Airport.

soecms  ET0 ALPHA oA
Hwy 24 Downtown. Left 27th off-ramp. .

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd.

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988-2212
San Diego Fwy at Victory Bivd.

OVER-THE-COUNTER
Mon. thru Sat.10AM to 5:30PM

AEA- ALLIANCE *ALPHA » AMECO » AMPHENOL - ARRL* ASTRON
*AVANTI+BENCHER+ BERK-TEK-BIRD+BAW+CALLBOOK-CDE
+COLLINS+CUBIC *CURTIS » CUSHCRAFT » DAIWA + DATONG
« DENTRON * DRAKE » DX ENGINEERING » EIMAC - HUSTLER
» HY-GAIN » ICOM - J W.MILLER » KENWOOD - KLM * LARSEN

77D X ReGULAR $4945

A S e YOUR PRICE $4199  YOUR PRICE 52599
+ TELEX * TELREX+ TEMPO - TEN-TEC* TRISTAO
* YAESU and many more! Prices, specifications, descriptions subject to change witnout notice. Calif. residents please add sales tax
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Manuscripts

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
©of damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:

Phone: 603-924-3873, 924-3874

Advertising Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-.7138

Circulation Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-7296

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada—$27.00/1 year only, US.
funds. Foreign surface mall—$35.00/1
year only, US. funds. Foreign air
mail—$62.00/1 year only, U.S. funds,

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Postmaster:
Send form #3579 to 73 Magazine, Sub-
scription Services, P.O. Box 931, Farm-
ingdale, NY 11737.

Subscription
problem or
question:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farmingdale
NY 11737. Please include an address
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Inc. All rights reserved. No part of this
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T-1 RANDOM WIRE
ANTENNA TUNER

All bands (160-10 m.) with any wire —
200W output — Any transceiver — Home
or portable — Neon tune-up indicator.

Only $32.95

T-2 ULTRA TUNER

[

Tunes out SWR on any antenna — coax
fed or random wire (160-10 meters). An
rig — up to 200 watts RF output Rugged.

yet compact: 514" x 214% x 214",

Only $43.95

T-6 ULTRA TUNER

Most versatile antenna tuner available.
Any antenna — coax fed or random wire
(160-10m.). Front panel function switch
selects between two circuits — a Pi or L
network — or tuner bypass. Front panel
antenna switch. Relative output meter.
200w output — will work with virtually
any transceiver, 615% x 3" x 3", Attractive
bronze finished enclosure.

Only $64.95

T-3 MOBILE IMPEDANCE
TRANSFORMER

Matches 52 ohm coax to the lower impe-
dance of a mobile whip. Taps between 3
and 50 ohms. 3-30 MHz. 300 watts output.
234" x 2" x 24"

Only $24.95

DL-1 K4RLJ DUMMY LOAD

The DL:1 is a unique
o chemical dummy load.
N Unlike messy oil-filled
S0, o5 dummy loads, it will not

leak. Sealed ready to use.

Max. 1000 watts PEP for

. .| 15 sec. SWR less than
1.5:1 1.225 MHz. Portable
— only 34" x 43%".

Only $19.95

o =

VAN GORDEN ENGINEERING
P.0. BOX 21305
S. EUCLID, OHIO 44121

$ ©

£
- e VLF Converter
- RS

The famous Palomar Engineers
VLF Converter with new added
features.

* New attractive cabinet.

* Antenna bypass when
turned off.

¢ LED power indicator.

e Special amateur and SWL
models.

The VLF Converter shifts all the signals in
the 10 to 500 KHz band up to the 80
meter band 80 you can tune them on your
receiver.

Model VLF-A converts to 3510-4000
KHz for use with ham-band-oniy
receivers and transceivers

Model VLF-S converts to 4010-4500
KHz for general coverage short wave
receivers. With digital readout receivers
the last three digits read the frequency
exactly.

Al the features that have made the
Palomar Engineers VLF Converter a
favorite have been kept: crystal control
stability, low-noise RF amplifier, multipole
filter, and the unique circuit that
eliminates the bandswitching and tuning
adjustments usually found in VLF
converters.

Now you can hear the 1750 meter band,
navigation radiobeacon band, standard
frequency broadcasts, ship-to-shore
communications, and the European low
frequency broadcast band just by tuning
across 80 meters on your receiver

Normal 80 meter signals are blocked by
the converter during VLF reception. But
when the converter is turned off recep-
tion is normal.

Explore the interesting world of VLF!
Order your converter today!

Model VLF-A (3510-4000 KHz output)
or
Model VLF-S (4010-4500 KHz output)

@ $79.95 z

+ $3 shipping/handling in U.S. & Canada.
California residents add ssles tax.

Palomar
Engineers

1924-F West Mission Road
Escondido, CA 92025
Phone (714) 747-3343
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NEVER 5SAY DIE

editorial by Wayne Green

DANNALS
NEW GENERAL MANAGER!

That's the headline that's
coming up next year for League
members. Oh, there is an under-
ground movement to upset the
well-laid plans of Baldwin and
his decreasing number of loyal
supporters on the board of di-
rectors, but nothing really seri-
ous is expected to come of it.

These malcontents are fo-
menting unrest in several areas,
but League headquarters has
met that problem before and
surmounted it, so it is confident
that all will go as planned this
time.

Indeed, anyone with a knowl-
edge of the history of the Lea-
gue has to appreciate the years
of devotion that Dannals has
given and his adherence to
maintaining the continuance of
tradition. He is in the mold of
the outstanding leaders of the
past such as. . .by golly, let me
think aminute. . .er. . .Huntoon
and. . .who was that guy before
him?...oh yes, Budlong.

We have to remember that
Harry stood graciously aside so
that Mort Kahn could be elected
as Hudson Division director in
what turned out to be a major
turning point for both amateur
radio and for our country. Mort,
being a very strong person, took
over the League for several
years. . .forcibly retiring Bud-
long, organizing the building
fund coup, andinitiating the pro-
posed return to pre-WWIl licens-
ing in 1963.

We can certainly chalk up the
tremendous success of the am-
ateur exhibits at both the Coca-
Cola and Venezuelan exhibits at
the World's Fair in New York to
Harry and his tireless work for
the League.
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Getting facts on Harry's back-
ground is not easy, but my recol-
lection is that he started from a
position at a company in New
York which made radio equip-
ment and first became the presi-
dent of the Hudson Amateur Ra-
dio Council. From there he was
so supportive of the League that
the rules prohibiting people
making radios professionally
from becoming League officers
was ignored and he was permit-
ted to run for ARRL director,
anyway.

Though the betting was that
Harry wouid be decisively de-
feated, the vote, if | remember
right, was a tie! The opposition,
showing poor sportsmanship,
accused HQ of voting irregulari-
ties and there was talk of trying
to initiate envelopes for the bal-
lots which could not be shadow-
sorted before the official count-
ing. The vote rerun saw Dannais
elected.

Again, we are seeing poor
losers in the directors’ sweep-
stakes griping for piddling
reasons. Lyndon Johnson
showed us that it really didn’t

matter how you won, it was what
you did afterward that counted
.. .for those of you who are up
on your history of LBJ's first
election win.

After all, it is the prerogative
of HQ to edit the brief histories
of the contenders on division
ballots, so if almost all of the
background of someone who
looks like they are not going to
be a team player has to be
edited out, that's the breaks of
the game and it is poor potatoes
to beef about it. Many feel that
Harry is absolutely right to want
to sweep that sort of bickering
under the rug where it belongs.

When it comes to running
something as big as the League,
loyalty and devotion to the HQ
mystique are far more important
than business experience, So
many are hoping that the rather
obscure ads for candidates for
the General Manager's job will
go unnoticed. The League isn't
supposed to be a commercial
business anyway. . .it isa mem-
bership club to promote ama-
teur radio’s growth and health.
We don't need some big outfit

might prove helpful.

Radio Service' to the

FCC DUMPS PLAIN LANGUAGE!

The FCC has decided to drop its proposed major rewrite of
the Amateur Radio Service rules due to overwhelming opposi-
tion from the amateur community. in taking the unanimous
action on November 12, the Commission noted that, should
the amateur community at a later date wish to pursue on its
own a general rewrite of the rules, the Plain Language docket

Although amateurs objected to many specific parts of the
Plain Language proposal, it was the general tone of the dock-
et that bothered most hams. The proposed elimination of the
five-part Basis and Purpose of amateur radio in section97.1 of
the rules, along with a change in name from the “‘Amateur
“‘Amateur Telecommunications
Service,” were seen as diminishing the status of the service.

Look for more on the FCC's decision to drop the Plain Lan-
guage proposal in next month's Kahaner Report. —WB8BTH.

mitking every dollar it can from
the members, whose average
age is increasing and who are
heading towards retirement and
a fixed, low income.

Amateur radio...and the
League. . . needs a general man-
ager who is respected...one
with brains and foresight. ..
with a long history of coming up
with good ideas and helping the
League to prosper. One of the
last things we need is a stuffed
shirt who is pompous and self-
important, complete with jacket
and tie. Amateur radio is a hob-
by...it's for fun, despite our
ability to provide many services.
So our national organization
should be headed by a relaxed,
technically-expert ham, one who
has gone into every aspect of
the hobby personally. . .DXpe-
ditioned, has a high DX score
...into SSTV...RTTY...and
so on. Let's all hear it for Harry.

Remember that Harry is get-
ting on in years...and that a
union steward doesn't make a
lot of money. As General Man-
ager, he might be able to make
around $100,000 a year. . . which
is in line with the importance of
the job. | think that a lot of peo-
ple would like to see Harry really
make it big for a change. And
that's certainly a reasonable
salary for someone running
something as big as the ARRL.
That would help make up, too,
for all of the years he has put in
at no salary as president of the
League. It's the least we owe
him. . .right?

A few years as General Man-
ager and then he will be able to
retire again (I understand he is
retiring soon from the union)
and live the good life on one of
the legendarily-generous
League pensions.

POWER STRUGGLE

Yes, there definitely is a war
going on within the ARRL board
of directors. The war is over who
will control headquarters, with
one side loyal to the power
group which has run the League
ever since Maxim died in 1936
and the other trying to get the
political machine out and re-
place it with some professionals
who, they feel, will run the
League for the benefit of the
members instead of the clique.

I've always been amused at
the blind loyalty of tens of
thousands of amateurs to this
small group which holds the loy-
al in utter disdain. Perhaps fol-
lowers who question not, who



New 2-meter direction.

The exciting TR-9000 2-meter all-mode
transceiver combines the convenience
of FM with long-distance SSB and CW
in a very compact, affordable package,
ideal for mobile installation. With its
fixed-station accessories it becomes the
obvious choice for your ham shack.

FM, USB, LSB, and CW

All the popular 2-meter modes.
Extended frequency range

Covers all 2-meter Amateur frequencies
as well as MARS and CAP frequencies
(simplex and any repeater split) between
143.9000 and 148.9999 MHz

Digital dual VFOs

With selectable tuning steps of 100 Hz.
5 kHz. and 10 kHz. convenient for each
mode of operation

Digital frequency display

Five. four, or three digits, depending on
selected tuning step

Scan of entire band
Automaltic busy stop and free scan

Matching accessories for fixed-station operation:

* PS-20 power supply
* 5P’ 120 external speaker
* BO-9 System Base

headphone jack

¢ MC 46 16-button autopatch (DTMF)

UP/DOWN microphone

with power switch,
SEND/RECEIVE switch for CW operation,
backup power supply for memory reten
tion (BC-1 backup power adaptor may
also be used for this application). and

A compact transceiver with FM/SSB/CW plu¢

Five memories

M1-M4 ... for simplex or +600 kHz
repeater offset. M5. .. for nonstandard
offset (memorizes transmit and receive
frequency independently).

SSB/CW search

Sweeps between 0 and 9.9 kHz around
the selected frequency in 100-Hz steps,
while the main knob selects in 10-kHz

steps. Easy way to find SSB or CW actjvity.

UP/DOWN microphone

“Beep” sounds with each frequency step.
(Supplied with TR-9000.)

Effective noise blanker

Suppresses pulse-type noise on SSB
and CW.

Improved receiver front-end
characteristics

Low-noise, dual-gate MOSFET and two
stage monolithic crystal filter.

RIT control

Receiver incremental tuning, to tune
only the receiver slightly off frequency in
the SSB/CW mode. Functions on
memory, also

RF gain control

Threshold-type control, permitting
accurate S-meter readings on SSB/CW
and FM modes

CW sidetone

Enables monitoring of keying during

CW operation.

Automatic AGC selection

AGC time constant selected automatically
with MODE switch (slow for SSB and fast
for CW).

HI/LOW power switch

10 watts/1 watt RF output on FM/CW.
Always 10 watts on SSB. Improved power
module for reliable and stable linear

RF output.

LED indicators

VFO A/B. RIT, ON AIR, and BUSY.
Rear-panel accessory terminals

Key. memory back-up voltage. tone input.
standby. external speaker. DC supply
voitage, and antenna

Compact size

Only 6-11/16 inches wide by 2-21/32
inches high by 9-7/32 inches deep.
Adjustable-angle mobile mount

Wwith quick-release levers for easy
removal

More information on the TR-9000 is
available from all authorized dealers
of Trio-Kenwood Communications
1111 West Walnut Street. Compton.
California 90220

l ... pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligation
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accept everything without ques-
tion, deserve to be held in such
contempt.

Eventually things begin to
change and, fight as they do,
with dirty deals such as they
handed ex-director Miller, the
clique is beginning to lose
strength. More and more reform-
oriented directors have gotten
on the board and are sickened
by what they've found at HQ.
The reformers want to throw out
the scoundrels and get in some
new blood.

Well, | say, “better the devil
you know than the one you
don't.” The Leagueis doing well,
considering the virtually termin-
al health of the hobby itself.
Most of the amateurs I've talked
with have a strong death wish
for the hobby. . ."“we don't need
any more hams. . . the bands are
already too crowded”...and,
“we don’t want any technical
changes...we like CW and
sideband.” Many feel that only
Extra Class amateurs should

have phone privileges. . . as the
ARRL HQ proposed in 1963.

A great many amateurs feel
that since the politics of ama-
teur radio is complex...and
after all, this is only a hob-
by...it's better to leave every-
thing to the ARRL. Who should
know better than HQ what
should be done?

The ad in the November QST
(page 21) for people interested in
the General Manager job which
will be open when Baldwin steps
down in March was run, appar-
ently, as a sop to the starry-eyed
reformers on the board. Little is
expected to come of it. Indeed,
even though the general mem-
bership has no vote in the elec-
tion of the highest offices. ..
General Manager, Editor of QST,
and President of the League. ..
or in any of the other HQ of-
fices. . .the leading contender,
Dannals, is said to be making a
50-state campaign tour (he said
he was making the tour during
his recent talks at Peoria and
Louisville). As far as anyone

seems to know, this campaign
tour is being paid for by the
ARRL.

Since there is nothing that
you can do now anyway, why
worry about all this silly political
stuff? The directors who will
make your decisions for you are
all in place and the old-timers
still have everything under con-
trol, so it's probably best to
forget about the whole thing.
After all, as many amateurs say,
if we lose amateur radio we can
always take up photography.

CLUB 'EM

One of the major problems
with ham clubs is that so few
hams know how to run them.
Furthermore, the whole thing is
often a self-defeating system.
You see, if there is a turnover of
the people running the club. ..
as there should be to keep a club
healthy. . .the newcomers usu-
ally will not be able to benefit
from the experience of the
chaps who ran it earlier. The re-
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Well. . .ICan Dream,Can’tl?

by Bandel Linn K4PP
‘\IE‘SCNE.
K4 RR|

“Your kid sounds so good, I've decided to cast him in my next picture!
He’ll get $10,000 a week!”
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At Last.

A microthin, synthesized,
programmable, sub-audible
tone encoder that fits inside
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Need we say more? ]

$2Q95 f]
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sult is that the same mistakes
are made over and over.

If the club is in the clutches of
an old-timer clique, as many are,
this is a bad situation, too. Old-
timers really don't want new-
comers in the club and they tend
to make the club boring and a
put-off for youngsters.

Many years ago | ran a series
of articles on how to run a ham
club. It was so popular that we
put it out as a book. Well, that
was quite a few years ago and it
is time for some new ideas. I'd
like to see some articles by
those of you who have made
ham clubs work. . .telling the
rest of us how you did it.

The main strength of amateur
radio lies in the clubs, so we all
have a vested interest in keep-
ing our clubs alive and well.

You know, | wrote several
months ago, asking. . .no, dar-
ing...clubs to send in pictures
of their groups for publication.
Nothing yet. When you get to-
gether for Field Day, an outing, a
hamfest, an auction...any
group activity . . . take a few min-
utes and get everyone together
for a photograph and send it in.
I'd even like to see some inter-
esting ones (in color) on the
cover.

Getting back to the clubs. ..
and the rotation of officers. |
would suggest that you elect a
president for one year only. ..
and at the same time elect a vice
president whom you want to be
the president next year. Keep
the ex-president on the board of
directors so you will have con-
tinuity. This will help the presi-
dent pass the word along as to
what does and does not work. . .
why the club did such and such
two years ago, and so on.

One word of guidance...
remember that the club meeting
is show business, not club busi-
ness. Keep as much of the club
business in the board of direc-
tors as you can and this will
make the general meetings a lot
more fun.

Be sure you have a welcoming
committee which will keep an
eye out for any newcomers to
your meetings. Make it a point to
get acquainted and keep them
busy talking about themselves
tor the first two or three meet-
ings. You won't be able to chase
them away with a stick.

Arrange for any members
with special interests to com-
municate their interest to the
rest of the group. You may have
ared hot DXer who would love to
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tell about the rare ones he
caught recently...and will
bring in the new cards he's got-
ten. He can also get other mem-
bers interested in DX and tell
them how to go about it.

You'll find chaps interested in
SSTV, RTTY, computers, moon-
bounce, aurora communica-
tions, high-speed CW, and so
on. Give them their chance to
show and tell. I've already men-
tioned giving the home builders
more than their share of the
spotlight. Look for any special
interest...contests, certifi-
cates, traffic handling, what-
ever...and get 'em up to talk
and show.

New gear is of interest, too.
Perhaps someone has gotten
one of the new Drake key-
boards. . .well, bring it in and
show it. That's a complex piece
of gear and few hams really un-
derstand what it does. We all
want to see the newest gear. | al-
ways used to lug the newest
stuft and | had a tough time get-
ting it back at the end of the
meeting.

It you are saddled with a
bunch of hoary old-timers who
sit by themselves at the back of
the meeting room, figure out
how to get them up front where
they can get in on what is hap-
pening. The more you can get
fellows together, the more they
will enjoy the meeting. | really
hate it when | see a club meeting
where fellows sit about four
seats apart, with a few up front
and most toward the rear. This
means they are not really into
what is going on and are staying
away as much as they can from
the meeting and each other. Bad
news. A speaker will really be
put off by this. If you have a
guest speaker, do not under any
circumstances permit this kind
of treatment. He came to speak
to a group, not a room full of
individuals.

Guest speakers? Easy, usual-
ly. Find anyone who is in the in-
dustry as a manufacturer or
dealer and ask him in to talk.

Club events pull things to-
gether. How long has it been
since the club set up a demon-
stration station in a shopping
mall? If you do, remember you
are selling amateur radio, not
just putting things out for peo-
ple to be confused. Make good
graphic signs which explain
what is going on. Try to make up
some literature which will bridge

Continued on page 148
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Bob Baird W7CSD
3740 Summers Lane
Klamath Falls OR 97601

—results from the W7CSD test bed

he photo bears out the

title. But, no, | don’t run
all nine tubes in the amplifi-
er at the same time. The
photo represents the
chassis used to test each of
the tubes individually. |
mounted all the sockets,
wired the filaments and
screen grids, but the plate
and control grids were
moved from tube to tube

during the process of exper-
imenting. In the case of
grounded-grid, filament
wiring also was altered.

What's the purpose of all
of this?

There are a lot of reasons
for buying an FT-7 or a TS-
120V or an Argonaut. They
are great for camping or for
use where you have to use a
battery. But at times you

Photo by Lois Kiger

The amplifier test chassis! Only one tube is used at a time.
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would like to have a little
more power. Obviously,
you could buy the TS-120S
or the FL-110 linear or
maybe build a solid-state
linear yourself, complete
with low-pass filters. But |
have an apple box full of
tubes. So, | decided to find
out what kind of a tube line-
ar would do the best job.

There are some prob-
lems.

Grounded-Cathode

First of all, you can scan
the tube data in one of the
older ARRL Handbooks and
find that, seemingly, it is
possible to build a kW am-
plifier that requires very
few Watts of drive in the
grounded-cathode config-
uration. You might have to
neutralize the amplifier,
but that is not a major con-
cern. OK, so you build up
this mighty fine structure
and you try to get from the
solid-state broadbanded
driver to the grid circuit of

your amplifier. If you just
link couple, you will find
that the impedance match
is so bad that nothing
comes out of your exciter.
You can put 50 Ohms
across the link (or in series
with the link) and this will
make the exciter much hap-
pier. You may get a little
more out of the amplifier
than the 10 Watts from the
exciter but not much. | gave
it up as a bad idea.

Possibly, you could
design some impedance-
matching network between
a 50-Ohm generator and the
grid in a class AB vacuum
tube. But there ought to be
an easier way.

Grounded-Grid Circuit

Another route seems to
be the grounded-grid cir-
cuit. As will be seen, this
has possibilities with some
refinements, but it is very
doubtful that with 10 Watts
drive you can go to more
than a few hundred Watts



input with a single stage.
You easily could go to a kW
with a two-stage linear. Ac-
tually, the commercial
solid-state amplifiers are
not getting a power gain
much in excess of 10, either.
Here, again, with grounded-
grid, the input impedance
varies from tube to tube
and may be a country mile
from 50 Ohms.

In the past, many com-
panies have built grounded-
grid linears with an untuned
input. Hallicrafters, Lou-
denboomer, and DenTron
more recently have done
this, just to name a few. It
worked very well if you had
a100-Watt tube-type driver.
With the advent of 100
Watt broadband solid-state
rigs, it doesn’t work well at
all. This is doubly true if
you have a 10-Watt solid-
state rig. So, DenTron and
possibly others are install-
ing tuned input circuits in
their linears and marketing
tuned input kits to be in-
stalled in existing amplifi-
ers.

If you are going to build
your own, two less-than-
desirable conditions exist.
First of all, you will have to
wind a big bifilar-wound
ferrite filament choke un-
less you use an indirectly-
heated cathode tube like
the 7094. Second, if you are
going to get the maximum
out, you will have to build a
band-changing input tuner
or half a dozen switchable,
fixed tuned inputs for that
many bands.

EXPERIMENTAL RESULTS

Grounded Grid Circuit
Table 1 shows the results

Tube Ep o

6LQ6 900 5
7094 1500 40
813 1500 10

4.125A 1500 5
4-400A 1500 20
3-400Z 1500 50
811 1500 35

No Signal Plate Cur-
rent Grid

Tube Plate Voits Plate Current w/excitation Volts

Ep lo mA Ip Eg
6146 No No
8298 = Good Good
6LQ6 900 5 200 -10
7094 1500 40 160 0
813 1500 10 60 0
4-125A 1500 5 35 0
4-400A 1500 20 86 0
3-400Z 1500 50 160 0
811 1500 35 65 0

PAIPT*

Less than 2:1
(G3 tied to K internally)
9:1
121
2:1
11
6:1
1211
11

Table 1. Grounded-grid amplifier test results. All grids tied together; untuned input. *Power
output of amplifier compared to power output of FT-7.

of driving seven different
tubes with an FT-7, as
shown in Fig. 1. The 6146
and the 829B tubes have
the suppressor grid internal-
ly connected to the cath-
ode and just don’t function
very well in grounded-grid.
However, note the gain of
the 6LQ6. If all you are
looking for is 100 Watts out,
this may be the answer.
Most any TV transformer
and bridge circuit will give
you the makings of a power
supply. The circuit is simple
and does not require fila-
ment chokes. The 7094 is a
dandy, but expensive. So is
the 3-400Z and would be
even better with 3000 volts.
At a glance you could con-
clude the 813, 4125, and
811 are flat tubes. Not so.
They just mismatch 50
Ohms too far. The 4-400A is
not so far off and also might
look better with 3000 volts.

Table 2 shows data for
the same amplifier with a
home-brew antenna tuning
unit between the FT-7 and
the amplifier (Fig. 2). This
unit was adjusted to give a
1:1 swr presented to the
FT-7. Note that the power
gain has skyrocketed in all
cases. The 7094 gain has

Ip Eg PA/P?
210 -10 1211
190 0 18:1
155 0 14:1
80 0 10:1
135 0 12:1
165 0 14:1
125 0 12:1

Table 2. Grounded-grid amplifier test results. All grids tied

together; tuned input.
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I
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Fig. 1. Grounded-grid amplifier test circuit.

gone to 18:11 The 3-400Z
might be nearly this high
using 3000 volts. If you
have an 811 in the junk box,
it now looks like a winner at
12:1. Again, you might go
this route with the 6LQ6.
But you do have some kind
of an input tuned circuit to
add. It adds hardware,
takes up space, and is an-
other circuit that needs to
be manually adjusted.

Passive-Grid Circuit

A third possible ap-
proach is the “passive-grid”
circuit. ! built a big one of

these several years ago,
driven with an FT-101." The
1979 ARRL Handbook has
such a circuit, as does one
of the older Bill Orr Hand-
books. The ARRL used an
833, whereas the other one
used some kind of a big tet-
rode. If you have a 100-
Watt tube or solid-state ex-
citer, it’s a good circuit.
With 10 Watts, and using a
positive screen voltage, it
may be attractive to some.
The input impedance is 50
Ohms, almost all resis-

1. CQ, April, 1976, p. 31.

ANTENNA

RI=t TUNER

SAME AS DUMMY

FIG | LOAD |

Fig. 2. Block diagram of test circuit of Fig. 1 using tuned in-

put circuit {(antenna tuner).
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Fig. 3. Passive-grid amplifier test circuit. Screen grid is held positive.

tance. | used seven
390-Ohm 2-Watt resistors in
parallel. This makes the
FT-7 or other solid-state
10-Watt exciter very happy.
Unfortunately, it also limits
the amount of voltage that
can be applied to the grid.
The one disadvantage is the
necessity of a screen sup-
ply. In the test case, the
screen and control grid
voltages were adjusted for
optimum output. Control-
grid voltage was supplied
from batteries.

Table 3 shows the results
of driving the passive-grid
circuit (Fig. 3) and also ap-
plying optimum positive
potential to the screen. The
results compare fairly well
with the grounded-grid un-

Tube Ep lo Ip
8298 460 10 200
6146 900 20 100
6146A 900 30 110
6LQ6 460 30 100
900 30 130

813 900 75 100
1500 100 130

4.125A 1500 75 100
1500 75 100

4-400A 1500 170 200
1500 170 190

7094 900 25 170
1500 40 200

701A* 1500 30 200

tuned input. The 701A,
which is not a common
tube, is tops and the 7094
and 4-400 look fairly good.
Again, the 4-400 would look
better with higher voltage.
The simplicity of the circuit
has something going for it.

Table 4 is same circuit,
except that it has all grids
tied together, if there are
more than one. This is sin-
gularly unimpressive al-
though the 3-400Z still
might look very good at
higher voltage. Both of the
passive-grid circuits might
look much better if you had
a 100-Watt driver and, of
course, a 100-Watt non-in-
ductive 50-Ohm passive-
grid resistor.

OK, fellas, study the data

Eg Egcreen PAP7
-10 110 5:1
-20 100 5:1
-20 110 6.8:1
-20 50 4:1
=20 50 71
-10 250 2.5:1
=20 400 5:1
-10 200 5:1
-20 270 5:1
-20 270 10:1
-10 200 10:1
-20 170 10:1
=20 90 12:1
-10 70 20:1

Table 3. Passive-grid circuit with positive screen supply test
results. *701A —uncommon surplus tube. Used in identical
circuit but another physical setup.
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and draw your own conclu-
sions.

Having been a teacher
for most of my life, | know
this is not the way to end. |
see some strange expres-
sions on your faces. You, in
the front row, what'’s your
problem?

How did I do the experiment
and how valid is the data?

The FT-7 was connected
through an antenna change-
over relay through the
amplifier under test and
through an swr meter
(which was also calibrated
for relative power) to a
Heath Cantenna®. With the
antenna relay not ener-
gized, the FT-7 was fed
through to the load and the
relative power was set to
10%. Then the antenna
relay was energized and the
amplifier fed to the load. If
the meter reads 60%, we
have a power ratio of 6:1.
On the high output ones, |
set the power meter at
100% with the amplifier on
and then compared to the
FT-7.If it reads 8%, then we
have a power ratio of about
12:1.

In each case, the amplifi-
er voltages and loading
were adjusted for max-
imum power out without
getting the plate too red.
The actual power ratios

may be a little in error, but
the differences are so great
that the conclusions are evi-
dent. An rf ammeter might
be used if you choose to
use one. Since I°R equals
power, (I,,./l¢r7)? will give
you the power ratio.

What was the frequency of
the tests?

| originally planned on 80
meters, but the tank circuit
wouldn’t reach that far, so |
used 40 meters.

How about the long grid and
plate leads going to some of
the remote sockets on the
chassis?

Not good at all. But you
can get away with it on 40
meters. Nothing even
threatened to take off and
oscillate. But you better get
those leads much shorter if
you expect to work on ten.

What will this thing do on a
real live antenna rather than
a dummy load?

It will do just as well and
very likely better. If you
have a good antenna with a
swr of 1:1, it will behave just
like the dummy. If you have
an antenna with an swr of
2:1, the FT-7 output to the
antenna will be consider-
ably reduced, but the pi-
network in the linear will
overcome this and will have
full output. Instead of a
power ratio of 10:1, it might
very well go to 12:1 or
more.

What’s the big difference
between an amplifier for a
100-Watt exciter and a
10-Watt exciter?

Another very good ques-
tion and one that a lot of
you may not have thought
about. If you have a
10-Watt exciter, you want
to get all the power gain
you can get. If you get a
gain of 20, you still only
have 200 Watts out. If you
have a 100-Watt exciter, an
amplifier with a gain of 6 is
pretty good. You now have
600 Watts out and very near
the legal limit of 1000
Watts in. A low-mu ground-
ed-grid triode might be
ideal. On the other hand, a
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AMP
UNDER TEST

Fig. 4. Passive-grid amplifier test setup for common-grid
configuration.

3-400Z (or 500Z) or a 4-400A
in a passive-grid circuit
would be quite adequate.
Which one did | decide to
use?

Well, | kuilt two. Both of
them were chosen because
| had the tubes. One was
the grounded-grid, untuned
input 7094 which | succeed-
ed in getting inside a
medium-sized cabinet com-
plete with power supply. |
can stick the outboard an-
tenna (input) tuner in if |
want to. The other uses the
old Western Electric 701A
in the passive-grid circuit
with 70 volts on the screen.
| had three of them and two
sockets. (11 anyone wants a

RELATIVE
POWER
METER

CANTENNA

701A and a socket, make
me an offer.) In any case,
the decision rests on per-
sonal choice, what'’s in the
junk box, and what you
would settle for in the way
of output.

A Bit of Confession

You would be surprised
at the number of Master’s
and Doctoral dissertations
that have been founded on
a preconceived conclusion
with a bunch of warped da-
ta to prove what the author
already thought was so.
Well, | had a preconceived
conclusion that the passive-
grid circuit was just great
and everybody should build

Tube Ep

8298 460 5
900 20
900 40
900 30
900 10

1500 20
900 O

1500 10

1500 0

1500 25

1500 50 1
900 20

1500 40 1

6146
6146A
6LQ6
811
813

4-125A
4.400A
3-400Z
7094

50
30
50
30
75
10
85
10

PA/P7
o3
5.4:1
o5
5.4:1
6:1
2:1
1:1
USSR
Less than 1:1
3.21
8:1
Shl
81

[=NelNeNeNolNolNeNeNoNoNolN ool

Table 4. Passive-grid test circuit results after tying all grids

together.

one. Before starting on this
little data collecting ven-
ture, | had already built the
701A. Since it worked so
well, it must follow that all
passive-grid circuits are fan-
tastic. As you can see, my
data disproves this hypoth-
esis. On the other hand, it
turns out that | have built a
good case for the tuned-
input grounded-grid for just
about any tube you want to
choose. | never did try the
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701A, grounded-grid, but |
suspect that it would be ex-
cellent. By the same token,
a 4CX1500A might be good
in a passive-grid, but | don’t
have one.

If you have a strange
unknown bottle in your
junk collection, cobble up a
junker linear and see what
it will do. Then build a
finished model using what-
ever circuit works the best

Have fun!'ll
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Scott Nelson W7KUF
Box 56, Snowbird Village
Snowbird UT 84092

Drama on Mt. McKinley

—ice, snow, and amateur radio

At 13,000 feet and approaching Windy Corner.
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It has been many years
since the mountains
started influencing my life.
As a youngster living in
New Hampshire, | remem-
ber reading books and look-
ing at photos of far-away
peaks bearing no resem-
blance to the rolling hills of
New England. It took years,
but in the early seventies |
moved to Utah and took up
residence in the Wasatch
Mountains at Snowbird,
one of the country’s pre-
mier ski areas.

Now, snow-wise and edu-
cated in ice and avalanche
perils, | sometimes long for
the White Mountains of
New Hampshire, realizing
that a mountain doesn’t
necessarily have to be over
twelve thousand feet and
snowcapped to impress me.
It was in camp at 14,400’ on
Mount McKinley, at —25°,
when this thought first
came to me. We had been
climbing for six days before
reaching this camp, and
now we were into our third
day sitting out an endless
storm that buffeted our
sturdy dome tents on this
high ice field, not far from
the arctic circle. Above us,
Denali, as the mountain
was known to the Indians,
rose to over twenty thou-
sand feet of ice, granite,
and snow.

This was an expedition
that had been six months in
the planning and had drawn
from climbers and skiers as-
sociated with Snowbird.
Dick Bass, the Texas oilman
and owner of the ‘Bird, was
there with his two sons and
two daughters. Bob Bonar,
Director of the Ski Patrol,
and Liam Fitzgerald, Direc-
tor of Avalanche Control,
were both there, as well as
Dr. Gernot Spalleck from
the Medical Clinic. The ex-
pedition leader was Marty
Hoey, Director of the Safe-
ty Patrol and an extremely
capable climber. Among
other notable credentials,
she is a member of the
China/Everest expedition
for 1982.

It was early December,
1980, that plans began to
materialize. We each em-
barked on a conditioning
program that included
weight lifting and running
or bicycling in addition to
our normal skiing. New
equipment had to be pur-
chased and tested—with
safety of prime concern. It
was the safety factor that
first led me to consider tak-
ing ham radio along.

A quick check of the re-
peater directory confirmed
the availability of two
meters within range of the
mountain. In mid-winter
tests in the Wasatch Moun-
tains, both my own Yaesu
FT-207R and a friend’s Ken-
wood TR-2400 proved unac-
ceptable because of the
whistles and bells, memo-
ries, displays, weight, and
nicad drain. Quickly, it
became apparent that the
criteria for acceptance
were small size and weight,
simple operation, and syn-
thesized frequency control.
Both the Tempo S-1 and
Icom IC-2AT fit the bill and
tested out well. Through
the assistance of the folks
at lcom, | was soon outfit-
ted with a new hand-held
equipped with an alkaline
battery pack, and | was
ready to go.

The rubber ducky was
discarded in favor of a
quarter wave, but tests
soon showed that it, too,
would be marginal. One
hike into the mountains
with VoCom’s five-eighths-
wave whip convinced me
that there was no other way
to go, although at one time
| did consider a collapsible
three-element beam. Like
other complicated solu-
tions, it was discarded in
favor of the simple whip. It
was to provide the margin
of safety we required.

Next on the planning
agenda was the Anchorage
link station since | wanted
to operate on 2 to 20 meters
crossband and maintain
contact with my family and

Scott Nelson transmitting at 14,400 feet during the storm.

(Photo by Bob Bonar)

ham friends in Salt Lake Ci-
ty. Several calls on 14.292
MHz soon brought Ray
Morris KL7C into the pic-
ture. Being quite familiar
with the Wasatch Front, he
soon was impressed enough
with the expedition to vol-
unteer his services as our
much needed link.

Ray, in turn, contacted
Roy Davies KL7CUK in
Montana Creek, about sev-
enty-five miles from the
mountain, who agreed to
back us up with simplex
coverage. Ray devised a di-
rect-coupled patch while
Roy relied on acoustic cou-
pling (as simple as holding
the mike to the speaker!).
Russ Knodel KL7HC also
came aboard as backup,
and we were set!

After a shakedown climb
on Mt Rainier (following
the same route where elev-
en climbers tragically lost
their lives a month later),

we were off to Anchorage,
where, in addition to our
sixty-pound packs, we di-
vided over six hurtdred
pounds of group gear that
would be towed on sleds
behind us. We would be us-
ing specially-equipped
mountaineering skis on the
lower glaciers, thereby
eliminating the need to
shuttle loads. All one hun-
dred twenty pounds apiece
would be carried in one trip
until we reached the
steeper sections where skis
would be traded in for
crampons.

The Anchorage-to-Tal-
keetna leg was on the Alas-
kan Railroad, a three-hour
trip that occasionally yield-
ed a glimpse of the distant
mountain. Nearing Talkeet-
na, we could see ski-
equipped planes heading
north toward the glaciers
where climbers would be
dropped off.
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Dr. Gernot Spalleck at 16,000 feet, at 2300 hours.

Soon it was our turn, and
as we stuffed ourselves into
the Cessna 185 among
packs, sleds, and skis, the
drama began. Our pilot,
Cliff Hudson, climbed to
8000, and thirty minutes la-
ter entered One Shot Pass
(no turning back!) and de-
scended to the Northeast
Fork of the Kahiltna Glacier
(Kahiltna International, to
the pilots) where we estab-
lished base camp at 7000
feet. Here we were in the
shadows of fourteen-thou-
sand-foot Mt. Hunter and
seventeen-thousand-foot
Mt. Foraker. Several other
expeditions were preparing
to leave, so we decided on
an overnight stay before
setting out on our own the
next morning, after organiz-
ing loads for the final time.

| was surprised to find
that | could access the
90/30 machine in Anchor-
age from a spot near the air-
strip. A check with KL7CUK
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confirmed our arrival, and a
schedule was made for a
week later when we expect-
ed to arrive at 14,400. Al-
though | would try to ac-
cess the repeater daily, | did
not expect to be able to do
so until clearing the shadow
of the mountain and arriv-
ing at 14,400.

The climb from 7000 to
11,000 was a joy. We en-
countered only one snow-
storm, and on several days
climbed in shorts with no
shirt. The sun was unbear-
able during the day, and at
night the mercury often
plummeted fifty or sixty de-
grees! We climbed any-
where from one thousand
to fifteen hundred feet per
day depending on the
steepness, though generally
it was moderate low-angle
glacial terrain over a few
steeper ice falls. Crevasses
were mostly bridged with
the winter’s snowfall,
though occasionally a gap-

Climbers at 14,500 feet.

ing hole would open up be-
side the trail.

We roped together from
the moment we left the air-
strip, a move | was most
thankful for on the day |
suddenly plunged into a
hidden crevasse. Luckily,
the rope prevailed, and |
didn’t sink below the sur-
face. We often joked about
our turtle routine, some-
thing that occurs as you are
trying to right yourself or
get up after falling with the
heavy pack strapped to
your back. Sounds funny,
but try it sometime!

After 11,000, the climb
got more serious, for facing
us was a pitch called “Mo-
torcycle Hill.” The sleds
were cached with our skis
at the base and we began
one of several shuttle
climbs with loads. The next
camp was established at
12,500 just below a pass
called “Windy Corner.” We
were anxious to reach

14,400, for there we
plannned a few rest days
before heading higher. Two
loads to 12,500 in one day,
and we were off the next
day for 14,400. Windy Cor-
ner was anything but windy,
but medium-angle blue ice
proved to be a tricky tra-
verse. With crampons and
ice axes, however, we
passed with no problems.
In camp that night a day
early, | once again tried the
repeater and got through.
Ray and Roy were standing
by as they had all week in
case | managed to get into
another hot spot. No one
was on twenty meters from
Salt Lake that evening, so,
after a wrap-up of the
week’s activities, we signed
off till the next evening
when we would try to run
some patches to Utah.
Returning to 12,500 feet
the next morning, we load-
ed the balance of our sup-
plies on our backs and were



off again around Windy
Corner, which was still
windless. At 1800, | was
again able to get into the
90/30 repeater, and for the
first time there were Al
Wolff KC70 and Mike
Mladevosky WAZARK in
Salt Lake City patched
through from twenty me-
ters. A few minutes later,
Mike had my wife Suzi on
the phone, and from twen-
ty-five hundred miles away
via two and twenty, | was
able to report our progress.

The looks on the faces
of the other climbers were
of amazement as they
heard me talking with Suzi
and my son Tyler on what
looked to them to be a sim-
ple walkie-talkie. Their only
experience with radios till
then had been with the
sometimes-less-than-effi-
cient Motorolas used by the
ski patrol.

Following that first con-
versation, | had daily re-
quests for message-han-
dling from other members
of our party, usually con-
sisting of one-way phone
calls from Anchorage. The
pattern remained the same:
the 1800 check-in on 90/30,
with WA7ARK and KC70
standing by on twenty me-
ters for either KL7C or
KL7CUK.

I tried to limit the on time
to fifteen minutes to con-
serve batteries, but by the
time we got through with
check-ins, messages, and
weather reports, it usually
ran more than thirty min-
utes. | came equipped with
four sets of alkalines (24 AA
batteries), but the cold
weather was eating them up
faster than | planned. The
procedure was to take the
unit out of my pack at 1700
and place it inside my down
jacket for warmth. Some
evenings this wouldn’t be
possible, or perhaps was
possible for only ten or fif-
teen minutes. Mike always
remarked on those eve-
nings about the deteriora-
tion of my signal in both
strength and quality. “For-
got to warm up tonight,

didn’t you, Scott?” became
his standard greeting.

We ran both simplex and
repeater patches with
equally great results. Al
taped all transmissions on
cassette, and eventually
they will be part of an au-
diofvisual show | am plan-
ning on the climb. Suzi
found it easier to hop into
the car with Tyler and drive
to either Mike’s or Al’'s QTH
than to rely on a phone
patch across town. Un-
doubtedly, Tyler (2%2 years
old) enjoyed the excitement
of adventure much more
while sitting at (or on) Al’s
or Mike’s bench.

If you have never spent
three days in your sleeping
bag waiting for the weather
to clear, you haven’t missed
much. The evening radio
call was the highlight of the
day —except when the wind
was whipping snow past
you at forty miles per hour
at —25° F. Five days after
arriving at 14,400, it finally
cleared and we prepared to
climb to 16,000 feet. The
previous day it had stopped
snowing long enough for us
to make a carry to 15,000,
but now we were prepared
to go up the most difficult
section of the mountain.

Suddenly, two French
climbers came into camp
asking if we had a doctor. A
German climber camped
near them had come down
with pulmonary edema and
urgently needed attention.
After considerable discus-
sion, Dr. Spalleck predicted
that the climber would be
in a life-threatening condi-
tion if not treated immedi-
ately with the proper drugs
and, most importantly, tak-
en to a lower altitude.

At 1000 | put out a call
again on 90/30, which also is
the RACES repeater in An-
chorage. Moments later,
Roy KL7CUK was on fre-
quency and mobile on his
way to Talkeetna where
there was both an FAA
Flight Service Station and a
Park Service Field Station.
Arrangements were made
for a Bell 206 to leave An-

Dinner in a blizzard.

chorage, 150 miles away, re-
fuel in Talkeetna, pick up a
Ranger, and head on to Mc-
Kinley where the morning’s
clear skies were rapidly de-
teriorating. The ceiling was
still below us at 11,000 feet,
but clouds now were form-
ing in the high basin where
we waited with the now-
critical climber.
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After probing the area for
crevasses, a landing area
was stomped out and
flagged in the new snow. By
now we were totally cloud-
ed in, and from Roy |
learned that the rescue
helicopter was approaching
the mountain. Four hours
had gone by since the first
call went out, and now the

Rescue helicopter taking off.
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Just past One Shot Pass.

German’s life depended on
the helicopter getting in.

At the same time we first
heard the chopper ap-
proaching, we also noticed
a bit of blue sky, however,
and by the time he arrived,
the sky had opened enough
for him to land on his first
approach. While the down-
wash from the blades creat-
ed a white-out with the new
snow, the pilot never
backed off on the pitch and
hovered with the skids just
touching the snow as sever-
al volunteers loaded the
climber into the bird. He
was off as quickly as he had
arrived, with the clouds
closing in as he disappeared
from view.

What had begun as a
novel experiment in back-
country communications
had suddenly proved to be
an invaluable contribution
to saving a man’s life. We
returned to our camp and
again made preparations to
join the rest of our group,
now more than two-thirds
of the way to 16,000 feet.

Because of uncertain
weather we dared not wait
another day, so at 1600 we
broke camp and started up
the steepest section of the
mountain. | hoped that the
cold | had caught a few
days before wouldn’t affect
my climbing, but by 15,000
feet, my breathing told me
it had. At 2030 that evening,
we dragged into camp to
join the others, my lungs
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strained to the limit. | had
told Roy earlier that | prob-
ably would miss that eve-
ning’s call and had asked
him to relay that informa-
tion to Utah.

The next morning, my
high-altitude headache per-
sisted and a new storm was
raging. Staying on an ex-
posed ridge at 16,000, we
decided to push on to
17,500 where we would be
more sheltered from the
storm. This was a relative-
ly easy climb, but also the
most beautiful in clear
weather. Disappointed to
miss the photo possibili-
ties, we pushed on through
the snow to high camp
where my headache still
bothered me.

That evening's call was
next to impossible, for | had
to climb an exposed ridge in
order to hit the repeater,
and in doing so opened my-
self up to the full fury of the
storm. (Listening now to
KC70’s tapes of that and
the next evening’s conver-
sations, | can understand
the alarm felt by those not
on the mountain. My voice
lacked clarity and enthusi-
asm, for the altitude was af-
fecting me more than | real-
ized. | remember hearing
my little boy’s voice and
feeling very sad | was not
with him and his mother.)

The next morning, the
storm continued and we
spent the day in our sleep-
ing bags drinking soup and
tea and playing cards. Still |

The expedition’s banner.

felt no better, and by the
second morning knew |
would have to go back to
14,400 to re-acclimate my-
self if | wanted to reach the
summit. | left at noon with
several other climbers, and
we reached our lower camp
by late afternoon, where
my headache immediately
disappeared. | would have
to spend at least twenty-
four hours there before go-
ing back up, but the next
morning we awoke to blue
skies and knew that the
others would be going for
the summit. Not having the
logistical support for two
summit attempts, we all de-
parted for base camp,
knowing that the others
would join us in a few days.

Disappointed, yes, but,
as you quickly learn as a
climber, summits are not
everything. The climb to
17,500 feet had been the
most exhilarating experi-
ence of my life and | could
not regret a moment of it.

We arrived at base camp
at 1945 that evening. With
twenty-one hours of day-
light and three hours of
dusk every midsummer
day, Alaskan pilots can fly
nearly anytime the weather
permits. Within an hour of
the time our party was
ready, Cliff Hudson was
again landing his plane on
the strip and we were hur-
riedly loading our gear and
ourselves into his plane.
With the weather closing in
fast, Cliff elected to take us

all out in one load and
come back for the remain-
der of our gear when the
weather cleared.

All the passes were
socked in, and our only way
out was to follow the
Kahiltna for twenty or thirty
miles to the toe of the
glacier. After nearly three
weeks, we saw green again,
and a short while later were
landing in Talkeetna. Cliff’s
son met us at the dirt strip
with his pickup truck and,
as we piled out of the plane,
handed us each a cold beer.
Sitting on the tailgate still in
our climbing boots, gore-
tex, and wool clothes and
feeling slightly over-dressed
for this warm summer eve-
ning, our conversation drift-
ed to our next adventure.
What would it be South
America next summer, or
maybe Nepal and the Hima-
laya? I'd have to check the
repeater directory on those
two. Meanwhile, having fin-
ished our beers, we headed
into town for a typical
American meal: hambur-
gers and french fries. After
three weeks of instant
mashed potato mush and
eggs, it tasted like a steak
dinner.

Cliff was sitting there
with us, a cigarette hanging
out of the corner of his
mouth. Taking a deep
breath he said, ”There now,
how do you like breathing
some of this heavy air for a
change?”

Heavy air, indeed!
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A REVOLUTION

ONVENIENCE

DAIWA announces an all-new lineup of high-quality amateur radio innovations.

Cross-Needle Meters
CN-520 / CN-540/ CN-550

DAIWA cross-needle precision is now avail-
able in acompact case. Get forward power
reflected power and SWR readings at a
single glance—from a meter that fits any-
where!

CN520 - Frequency: 1.8-60MHz ¢ Power range:
Forward 200 2kw, Reflect 40/400 watts ® Detection

Sensitivity: 40 watts minimum e Accuracy: - 10% at
full scale ® Dimensions: 72W x 72H x 95D m/m
CN540 - Frequency Range: 50-150MHz o Power

Range: Forward 20 200 watts, Reflected 4,40 watts o
Detection Sensitivity: 4 watts minimum e Accuracy:
+10% at full scale ® Dimensions: same as CN-520
CNS550 - Frequency Range: 144-250MHz ¢ Power
Range: Forward 20/200 watts, Reflected 4/40 watts ¢
Detection Sensitivity: 4 watts minimum e Accuracy:
10% at full scale ® Dimensions: same as CN-520

Active Audio Filter AF-306

By electronically filtering unwanted signals,
the AF-306 gives you clean, distinguishable
copy. Featuring its own internal speaker
the AF-306 Active Audio Filter is easy to in
stall, easy to operate

Input: 2.8v (4v max.) ¢ Output power: 1 watt

ohms e Distortion: less than e S/N ratio: better
than 50dB ¢ Low CutFllters 40 Hz 80 Hz 1100Hz ®
High Cut Filters: 1100t 1z, 2500k

UHF/VHF Mobile Antennas

Premium quality, high-gain design. Special
tilt-over feature for added convenience

=i 858 E. Congress Park Dri
=mem gressPark e
COMMUNICATIONS Centerville, Ohio 45459

Automatic Antenna Tuner
CNA-2002

Leading the way in convenience is the
Daiwa CNA-2002 2.5 kW (PEP) Automatic
Antenna Tuner. Cross-Needle Metering and
optimum matching in under 45 seconds
make it the perfect compliment to any state-
of-the-art amateur station

Frequency Range: 3 5-30 MHz including WARC
Tunmngme less than45seconds ¢ Power
g: SSB-2.5kw PEP. CW-1kw (50% duty). AM
500 watts. RTTY. SSTv ) watts (10 minutes)
e Output Impedance: 1 30 ohms (unbalanced
Dummy Load 100 watts 1 minute (installed) e Me-
tering Ranges: Forward power - 20 200/2000 watts
Reflected power - 4/40 watts, SWR-1 1-infinity
* Power Requlrements: 11-16 vd 00

Manual Antenna Tuners
CNW-518 / CNW-418

The serious amateur wants to achieve the
best antenna match possible. That's why
DAIWA offers two manual antenna tuners
that maximize power transfer—and offer
cross-needle metering as well

CNW»SIB-FrequencyRange: 30MHz2 luding
WARC bands ® Power rating 1kw CW (50% duty)
. Oulpul Impedance: 10-250 ohms (40-10 meters

100 ohms (80 1 } ® Insertion loss: le: an
CNW 418 --S¢ as above except—Power rating:
200 watts CW

i =

DAS500 - 146, 440 MHz Dual Band

Length 960 m/m
DA100 - 5/8 wave ¢ Length: 1,360 m/m o 146 MHz
DA200- 7/8 wave ¢ Length: 1,870 m/m e 146 MHz

Infrared Cordless Microphone
RM-940

DAIWA ingenuity is also evident in the RM-
940, an Infrared cordless mobile micro-
phone system. Audio and transmit/receive
switching are carried on a safe infrared
beam. Experience the freedom of cordless
mobile operation. Ask your Daiwa dealer for
ademo today

Microphone: Electret Condenser type ¢ Continu-
ous Operating Time: 5 hours minimum e Charging
Time: 8 hours max e Usable Distance: 3.5 feet
microphone to sensor ¢ Power Requirements:
Controller—13.8 vdc 80 ma, Microphone—2.5
vdc @ 30 ma

Speech Processor RF-670

DAIWA innovative thinking led to the devel-
opment of the RF-670 Photocoupler Speech
Processor. Its unique design gives your sig-
nal the boost it needs to cut through
bothersome QRM. Get RF-type processing
performance with the RF-670's economic
photocoupler design

Clipping Level: 20dB max * Frequency response:

3 Hz (- 10dB) « Clipping Threshold: less
than 2mV at 1kHz e Bandwidth: 2400Hz at 6dB
down e Distortion: less than 3% at 1kHz, 20dBclip ®
Outputievel: 40mV max e Mikeimp.:600-50k ohms e
Power requirement: 13.5v 60ma ¢ Dimensions:
90 x 25 x93 m/m

Gutter Mount

GM500 - Frequency Range: 1.8MHz-500MHz
Power Rating: 1kw ¢ Dimensions: 86W x 54H x 37D
1 f

DAIWA

Amateur Radio Innovations



BEEPER lll

BP-3A: case, cable, standard 4-pin

connectors. . .. ....$39.95 ppd
BP-3B: same as above, wlmou( con-
nectors. 6.95 ppd

BP.3C: circuit board onlg for
custom installations. ... $29.95 ppd

order only.

All models are assembled/tested and car
ship FIRST CLASS/INSURED and we PRE
inquiries invited. Ohio residents please add 5% sales tax. Check or money

W GCANING.

The Professional Touch
Comes to Amateur Radio!

@ BP-] produces 8 gentle (adjusiabie) high
beep 10 INGICAIE key dOwN._ 8 lOw beep 10
ndicate koy up'

® Pertect 101 [ow band use. dyning nels
amergencies. and under NOiRy CONdMONE:

® Great for VHF. UNF_ an essential for any
repeates

® Sumple hook-up! BP-3 plugs N0 your ng's
mic connector your mic plugs into BP-3

® Designed for instant ook up 10 the stan.
dard 4 pin Mi¢ connecios. easily moditied
with supplied detarls

® Works with any tadio where PTT ling is
Qrounded to XLV Virtually sti modern

. gmmr the-art CMOS cucum, tor low
power opetalion RF proo
® One Svolt battery {not llcludodl powers
BP-3 for up 10 One year
® Smal commclconmucno« 238 2
438" x 17132

o Available “board only’ 101 custom or
repeatsr use Commercisl quality’

a 90 day limited wanang

AY shipping in the U.S ealel

3148 Dorf Drive, =%

Dayton, Ohio 45418

POWER

Give your low-power 2-meter rig real punch by
delivering a potent 25-watt signal with only two
watts of drive {also available set up for 200 milli-
watts drive). Compact and convenient to mount,
VoCom'‘s Model 2C025 is ideal for car, boat or
anywhere you‘ve got a 12 VDC source. At only
$84.95 ($99.95 for 200 mW drive), it's the
perfect companion for your Drake, Encomm, Henry,
lcom, Kenwood, Motorola, Standard, Wilson

Yaesu or other 2-meter FM portable!

%s-Wave Gain Antenna

Provides nearly 10-dB gain over a
rubber ducky when extended to its full
47", yet telescopes to only 8 tor listen-
ing or carrying. Works with any BNC
equipped radio

YoCo
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ANTENNAS for 2-

Available now from your local amateur radio dealer or order direct:

65 East Palatine Road, Suite 111, Prospact Heights, IL 60070
PRODUCTS CORPORATION

©.2 or 2 watt nominal drive {specify)

©® 2 watt model delivers 15-20 watts with only
one watt of drive

©® 10 MHz bandwidth for CAP or MARS

@ Meets all applicable FCC specifications

® 200 mW drive model permits operating lcom
IC-2A or Yaesu FT-207R on their battery-saving
low-power mode

©® Only $84.95 ($99.95 for 200 mW drive)

Even More

POWER

Give your 2-meter hand-held 50 watts of punch
with the Model 2C050, or 100 watts with the
Model 2C100 amplifiers. Dr use the Model 2C100
with your 25-watt output 2-meter rig, by plugging
in the appropriate drive-programming module
Compact and reliable, all VoCom power amplifiers
feature front-panel on-off switching for conven
ient shut down when they’re not needed for short
hauls, plus an LED status indicator

See your dealer or contact VoCom today for a
copy of our detailed four-page catalog.

meter Hand-Helds

NEW! Short, Compact
"UGLY DUCKLING”

Only 4'4" short, yet pertorms like a “full
size” ducky. Avatlable for either BNC
or threaded mounts

v 90

Tee (312) 459-3680

SAVE $800

on TEN-TEC Package Deal
—

243
Remote VFO

234/214
Processor/mic.

255
Power supply/speaker

444 HERCULES 1.2 kw solid-state Linear

Package Components Regular
546C OMNI-D SeriesC .......... $1289.00
255 Power supply/speaker.......... 199.00
243 Remote VFO .................... 189.00
234/214 Processor/microphone . ...
217 500 Hz CW filter.................. 55.00
218 1.8 kHz SSB filter ................. 55.00
645 lambic keyer...................... 85.00
444 HERCULES linear amplifier... 1575.00

Total Regular Price - $3625.00

Package Price - $2825.00

YouSave - $800.00

Other accessories not included in package:

219 250 Hz CW filter (Reg. $55)...... SALE'S 49.95
1140 DC circut breaker ..................... 10.00
209 300w dry dummy load .................. 26.00
227 200w antenna tuner (Reg. $79).. SALE 72.95
228 200w tuner w/SWR (Reg. $95) .. SALE 85.95
299 Synthesized voice frequency readout. ... 290.00
Limited offer, send Check or Money Order now. For
prompt shipment, call TOLL FREE 1-800-558-0411
and use MASTERCARD or VISA; COD orders 0.K.
Prices do not including shipping charges.

MasterCard

VISA®

AMATEUR
ELECTRONIC SUPPLY"

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200
wisconsin WATS: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

AES Branch Stores in: Clearwater FL ®
Orlando, FL ® Wicklitfe, OH  Las Vegas, NV




OMNI-C has what it takes to filter the
crowds. To narrow the Amateur Radio
world right down to the particular signal
you want. The selectivity, sensitivity, dy
namic range and operational features
you need to cut any crowd down to size
Tailored i-f response. OMNI is equipped
with the potential for seven response
curves to handle any listening situation

Standard filters include an excellent 8
pole 2.4 kHz crystal ladder filter and. in
addition, a 150 Hz active audio cw filter
with three ranges (450, 300, 150 Hz).

Optional filters include 1.8 kHz 8-pole
crystal ladder ssb filter. 500 Hz 8-pole cw
filter, and 250 Hz 6-pole cw filter.

Front panel switches put any optional
filter in series with the standard filter for
up to 16 poles of filtering for near ulti
mate skirt selectivity.

Four i-f response curves for ssb and
three for cw. That's response tailoring,
that's crowd control.

Optimized sensitivity and dy-
namic range. The OMNI sen-
sitivity range of 0.3 uV typical
(slightly less on 160 & 80M)
combines with a 90 dB dy
namic range to provide
an ideal balance that will
handle any situation
from copying a weak
signal half way
‘round the world to
keeping the next-
door kilowatt
from muscling

in. And a PIN
diode switched

18 dB attenua-

tor is included

for extra insur-
ance against
overload.

More crowd-
handling fea-
tures—and all
standard
equipment.
Built-in notch
filter. To drop
out unwanted
signals or car- [
riers. Tunable
from 200 Hz to 3.5

kHz, with a 50 dB
notch depth.
3-mode, 2-range - S

offset tuning. To put

you where the others

aren't and where the elusive DX is. Move
just the OMNI receiver, or just the trans-
mitter section, or the entire transceiver,
+500 Hz or =4 kHz. For complete free
dom of frequency movement to get away
from the crowds.

Built-in noise blanker for those times
when your noise-generating neighbor is
crowding your receiver. Filtered to han-
dle the big signals easily.

2.speed break-in. When QRM or
QRN is heavy, switch to "Slow.” Use
“Fast” for instant, full break-in for enjoy-
able rag-chews or stalking DX.

OMNI-C features stand out in any
crowd.

?II solid-state—from the pioneer, Ten-
ec.

STANDARD
40 2.4 kHz
$88 FILTER
N

100 OYNAMIC

ufztmr OF 1
110 ST . OPTIONAL
EQUIPMENSLS 0.5 khz

120 M— cW
kHz 0 1 2 3 4 5 6 7
OMNI/SERIES C I-F RESPONSES
WITH STANDARD AND
OPTIONAL FILTERS.

The Rig That
Filters The Crowd

“Hang” AGC for smoother action.
WWV reception on the 10 MHz band.
Digital readout in two colors, red for
the 5 significant places, green for the 6th
digit (100 Hz). Instant recognition.
Separate receiving antenna capability.
Switch receiver to a common antenna for
transceive or separate receive-only an-
tenna; the system also acts as receiving
antenna by-pass with an instant break-in
linear amplifier or transverter.
“S”/SWR meter, electronically switched.
200 watts input, all bands, with 50
ohm load. 5 year pro-rata warranty.
100% duty cycle on all bands up to 20
minutes. Full RTTY and SSTV power.
Built-in VOX and PTT with front panel
controls.
Built-in phone patch jacks for easy in-
terface
Built-in zero-beat switch for spotting the
exact frequency of a DX station.
Built-in adjustable sidetone volume
and pitch
Adjustable threshold ALC, op-
timum power for driving a lin-
ear. Provides means of
working into a high SWR
Front panel control of
linear or antenna. The
rear panel bandswitch
terminals control relays
or circuits in step with
front panel band-
switch.
Automatic
sideband se-
lection plus re-
verse
Low distortion
audio, less than
2%:; a Ten-Tec
trademark.
Clean signal,
exceeding FCC
requirements.
High stability
over wide tem-
perature and
voltage excur-
sions.
Built-in speak-
)‘ er, compres-
sion-loaded; in
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mEE5EES
NOTCH FILTER PERFORMANCE

ADJUSTED TO 1 kHz POINT.

All 9 hf bands— only crystals are needed
for 18 and 24.5 MHz bands.
Broadband design for instant band
change without tune-up or danger of
damage to the final amplifier. Another
Ten-Tec original.

bottom of cabinet.
Plug-in circuit boards
for fast easy service.
12-14V dc power for
easy mobile use.
Full complement of accessories:

Mode! 280 Dual Primary AC Power Supply.
$169: Model 255 Deluxe Power Sup /Speaker
Combo. $199: Model 243 Remote [_Y
Model 215 PC Microphone. $34.50: Model
214/234 Microphone/Speech processor
$39/$139. Model 645 Dual Paddle R er. $85
Model 670 Single Paddle Keyer., $39: Model 227
Antenna Tuner, $79. Filters $55 ea

Made in the U.S.A.
Model 546 OMNI-C transceiver $1289

Get out of the crowds with OMNI-C. See
your TEN-TEC dealer or write for details.

16l

TEN-TEC i

SEVIERVILLE, TENNESSEE 37862
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Chuck Zappala WA7VZR
8051 NE. 143rd Street
Bothell WA 98011

The Simplex Autopatch

— a telephone interface for everyone’s
two-meter rig!

everal local hams have

been talking about a dif-
ferent kind of VHF auto-
patch that uses one fre-
quency. This discussion has
been going on from time to
time over the past few
years. We have designed
many paper models of such

a machine, with nothing
more than a few beers as in-
spiration. But, in the Au-
gust, 1978, issue of 73 Mag-
azine, there was a report of
a machine built by John
Walker WA6MHF in south-
ern California. Well, need-
less to say, this sparked the

discussion again, which this
time actually led to con-
struction.

For those of you who
don’t know what a single-
frequency autopatch ma-
chine is or how one basical-
ly works, read on. Since
most readers know what a

Fig. 1. Complete hardware for simplex autopatch.
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traditional autopatch re-
peater is, let's start by ex-
plaining that it uses two fre-
quencies (an input and an
output), a duplexer (or simi-
lar device), and some con-
trol circuitry. Once the
autopatch repeater is ac-
cessed, the transmitter is al-
ways transmitting and the
receiver is always listening.
Thus, two frequencies are
used at all times.

Using this method gener-
ally requires a duplexer to
provide rf isolation be-
tween the repeater’s trans-
mitter and receiver circuits,
in order to use one antenna.

The control circuitry pro-
vides the means to access
the phone line, limits the
length of the call, and ter-
minates the patch.

The simplex method uses
a single frequency, does not
need a duplexer (unless you
are in a very high rf environ-
ment), and requires slightly
different control circuitry.
The receiver is always lis-
tening on the simplex chan-
nel. When a signal is re-
ceived and the appropriate
tone command is received
from the user, both the ON
DIGIT and COR LINE en-
able a circuit to connect



the phone line to the re-
ceiver and transmitter. At
the same time, the transmit-
ter is keyed on for 1.3 sec-
onds and then off (in the re-
ceive mode) for about 40
milliseconds. What the user
hears is dial tone from the
phone line that is interrupt-
ed by “clicks’” or the re-
ceive window. The user
then keys his transmitter,
and in less than 1.3 seconds
(the time until the next re-
ceive window), the patch re-
ceiver will detect his signal
(COR LINE) and inhibit the
transmitter. The patch re-
ceiver is now locked in, lis-
tening to the user. The user
then transmits his touch-
toneT™M signals through the
patch receiver to the phone
line and on to the central
office.

Local patch-control cir-
cuitry should check for lo-
cal calling only and the
length of the patch and
dump the call if calling cri-
teria are not met. Since this
is not the purpose of this ar-
ticle, | will not go any fur-
ther. When the user re-
leases his transmitter but-
ton, the patch receiver re-
sponds by enabling the
patch transmitter again in
the same way as described
previously. Thus the user
can hear his call being pro-
cessed (the called party’s
phone ringing and being an-
swered). The user may talk
to his party in a normal
push-to-talk mode with the
exception of the 1.3-second
maximum delay and the
“clicking.”

Disconnecting the patch
is simply a matter of the
user keying his transmitter,
pausing for the receive win-
dow, and signaling the dis-
connect code. The OFF
DIGIT code also disables
the patch transmitter from
keying and locks the patch
receiver in the receive
mode.

The disadvantages to this
method of autopatching
are the “clicks” and the
delay in speaking to your
called party. The “clicks”

3 881 Mz CLOCK

PATCH ON
4

AUDIO SWITCH 8

TIP-RING RELAY

2N2102

PATCH OFF
s 0

are somewhat distracting to
some and are quite toler-
able by others. | found that
with increasing use you can
get used to the “clicking,”
and after experimentation,
about 1.3 seconds was
about the right speed to
sample for a user’s signal.
Of course, you can set the
speed to just about any-
thing you feel is right, with-
in reason. For example, try-
ing to make the “click”
shorter by narrowing the re-
ceive window less than 40
milliseconds depends on
your transmitter-receiver
switching time. Obviously,
you should use a crystal-
controlled receiver (synthe-
sized receivers are much
too slow, about 140 milli-
seconds). Also, the same ap-
plies for the transmitter as
well. Another point is the
method used to switch the
antenna from receiver to
transmitter. Relays are also
much too slow because
they add to the total switch-
ing transition. Rf detecting
(diode switching) in the
newer VHF radios works
very well.

The advantages are cost,
simplicity, portability, and
frequency conservation.
Since there are no duplex-
ers or similar rf plumbing,
you save about $350 to
$400. You don’t need an ex-
pensive VHF radio such as a
Motorola Micor (which a

Fig. 2. Interface logic circuit.

good repeater would use
and costs over $1000). |
used an lcom 1C-22A, which
was purchased used for less
than $200. The modifica-
tions amounted to tapping
the audio, the COR line,
and the transmitter key.
Later, | removed a 22-mi-
crofarad capacitor from the
squelch dc amplifier to
speed up the switching
time. There are other modi-
fications that could be
made to improve the
switching time, but | de-
cided to study the present
design before making any
more changes. Since the
VHF radio is small and can
be run from a battery and
there is no rf plumbing, the
machine is very portable
and has good emergency
communications potential.
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All you need is a phone line,
a quarter-wave whip anten-
na, and a single channel as-
signment.

The photograph shows
the second breadboard ver-
sion of the machine. The
first version was a real rat’s
nest. Come to think of it,
the second version has just
as many wires going in
every direction, but it works
quite well. Ken Koster
WA7ZRYP is one of the lo-
cals who worked on this
project with me. Ken was
eager to supply some vital
circuits as well as his exper-
ience to make this machine
work. Ken loaned me his
Teltone™ M-907 touch-
tone decoder from his 450-
MHz repeater. The decoder
is about 4 inches long and 3
inches wide. It uses opera-

VHF
ANTENNA

C-22a
VHF
TRANSCEIVER

T

TIP-RING
RELAY ‘

CLOCK

AUDIO SWITCH CONTROL

]

|
»

|_COROR SQUELCH
AMTR KEY

PATCH CONTROL

INTERFACE
CIRCUIT

TIP-RING RELAY CONTROL

Fig. 3. Bloc

k diagram.
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tional amplifiers for tone
conditioning and a 40-pin
LS| for tone verification,
timing, digit output, and
other functions. The decod-
er has an 881-Hz clock out-
put which we used as a
timebase to the control cir-
cuit for switching the trans-
mitter and receiver. The
unit costs about $85 and it
mounts on another one of
Ken’s boards piggy-back
style. Ken’s main board also
contains the autopatch
audio and telephone inter-
face circuitry. This circuitry
is shown in the photograph
in front of the Heathkit Dig-
ital Designer which con-
tains the interface and con-
trol logic for the I1C-22A.
After a few hours of blitz
building, we had the second
version ready for on-the-air
tests. Using a Wilson Mark
IV with a tone pad, Ken
punched up the access, got
the dial tone, punched up
the local number, and there
she was...the good ol

time lady. We dialed up a
few ham friends for reports
and made a few adjust-
ments to the audio levels at
the same time.

Later on that evening,
Ken and | were talking sim-
plex on the machine’s VHF
channel. | got this wild idea
to call our friend Dave
Miller WB5WCG in New
Mexico! Ken topped it by
suggesting that he dial the
number from his location
about 5 miles away. So | dis-
abled the long-distance
dump circuit and Ken start-
ed to dial Dave. A few sec-
onds later, Dave was talk-
ing to Ken about our effort.
A few short years ago, Dave
was a local ham who was
participating in our efforts
for a single-frequency ma-
chine. Actually, he was sur-
prised we finally did it. He
knows that we dream a lot
and that our fantasies sel-
dom turn into connected
silicon chips. During this
live on-the-air conversation,

Radio ’lﬂlarld

CENTRAL NEW YORK'S MOST COMPLETE HAM DEALER

1ICOM 1C-720

KE NWOOD TS8308
ROBOTY 800
DRAKE TR7 DR?

Featuring Kenwood, Yaesu, Icom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot,

MFJ, Tempo, Astron, KLM, Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini

Products, Bird, Mirage, Vibroplex, Bencher,

Caltbook, ARRL, Astatic, Shure, Collins, AEA. We service everything we sell!
Write or call for quote. You Won't Be Disappointed.

We are just a few minutes off the NYS Thruway (1-90) Exit 32
ONEIDA COUNTY AIPORT TERMINAL BUILDING

ORISKANY. NEW YORK 13424

N Y Res Call (315) 736

WE’RE ROLIN ...
IN CRYSTALS!

2 Meter Crystals — $3.95 each

(10 or More — 83.50 each)
Quick Delivery

el

OUT OF STATE
ORDER TOLL FREE

800-448-9338 ~ %7

184

Info-Tech, Universal Towers,

Dave was giving his call and
identifying the machine.
The call lasted just a few
short minutes, but when it
was over, several hams who
were listening in started
calling the DX in New Mex-
ico!

The schematic of the in-
terface logic is shown in Fig.
2. An 881-Hz clock signal
from the M-907 is used to
clock a CMOS 4040 (a di-
vide-by-4096 chip). The
4040 is configured to pro-
vide a receive window
pulse every 1.3 seconds. By
referring to a data book,
you can easily change the
sample rate and receive
window pulse width. The
output of the 4040 is
NANDed and used to reset
itself (the 4040). The value
of R1 and C1 are not very
critical. The 4011 latch
gates the output of the COR
Darlington transistor pair to
allow the COR line to con-
trol the output of the 4040.
The COR LINE and the 4011

)

YAESU £FT707

Warren - K2IXN
Bob - WA2MSH
Al - WA2MSI

latch control the transmit-
ter keying line by using
some 4011 NAND gates. A
few transistors are used for
the receiver COR and key
line. The resistor values of
these circuits are not very
critical either. The transis-
tor Darlington circuits may
require some changes for
the specific radio they are
to interface. Fig. 3 illus-
trates a block diagram of
the machine. The audio cir-
cuits interface the radio to
the phone line and the tone
decoder.

Remember, this machine
is not a repeater and cannot
be used to contact another
ham via a downlink radio
path. The machine can only
transmit what it hears from
the phone line and send to
the phone line what the
patch receiver hears. |
would be interested in hear-
ing from anyone who knows
about any similar efforts or
any improvements. Please,
SASE letters only.

PHASE II
TWIN ANTENNA

wetb

© SUPER80-POUND, 100-MPH GRAY MAG-
NETIC MOUNT WITH MYLAR BASE

® 5/8 WAVE FOR :’F:JASE 11 SIGNAL

® 1/4 WAVE FOR NCLDSE-IN AND RE
STRICTED HEIGHT AREAS

® INSTANT CHANGE- OVER

® SUPERIOR PERFORMANCE

® STAINLESS STEEL SPRING AND WHIP

o CHROME ON BRASS BASE- COMPARE!

® BOTH ANTENNAS ARE FREQUENCY
ADJUSTABLE

® COMPLETE WITH 17 FEET OF FOAM
COAX AND PL-259 CONNECTOR

® MADE IN USA
INTRODUCTORY PRICE:

QMPARE

TWOANTENNAS FOR THE PRICE OF ONE!

AMATEUR-WHOLESALE ELECTRONICS
8817 SW. 129th Terrace, Miamy Flonda 33176

Telephone (305) 233-3631 - Telex: 80-3356

We Stock Crystals For:

(Custom Crystal Orders Accepted.)

Rolin Distributors

Clegg Drake lcom P.O. Box 436 Department 7
Kenwood Midland Regency Dunelien, N.J. 08812
Standard Wilson Yaesu

Lafayette Tempo VHF Eng 201-469-1219

Precision Cut Land Mobiles Availabie

HOURS: 9 - 5 Monday thru Friday

e US DISTRIBUTOR o DEALER INQUIRIES INVITED

———

28 73 Magazine ¢ January, 1982

—_—

800-327-31 02

Reader Service for facing page »5—



BLAZING THE FRONTIER OF
MICROCOMPUTER

COMMUNICATIONS
‘A

SUPERIOR
COMMERCIAL GRADE
2-METER FM TRANSCEIVER

FREE'!
TOUCH-TONE"
PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT ATANY PRICE

. 8 MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmi: 142.000 to 149995 MHz in selectable steps ot5 or 10 kHz.
COMPARE!

« SIZE: Unbelievade! Only 6%” by 2%" by 9%". COMPARE!

. MICROCOMPUTER CONTROL: Ali frequency control is camed out by a
micracomputer.

. MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key Is
pressed, a brief musical tone indicates positive entry into the microcomputer.

- PUSHBUTTON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selected by buttons on the front panel or microphone.

« 8 CHANNEL MEMORY: Each memory channelis reprogrammable and stores
the frequency and offset. Memory Is backed up by a NICAD battery when
power is remaved

« INSTANT MEMORY 1 RECALL: By pressing a button on the microphone or
front panel, memory channel 1 may be accessed immediately.

. MEMORY SCAN: Memory channels may be continuously scanned for quick
location of a busy or vacant frequency.

« PROGRAMMABLE BAND SCAN: Any section of the band may be scanned in
steps of 5 or 10 kHz. Scan limits are easily reprogrammed.

- DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The
scanner stops by sensing the channel center, so the unit always lands on the
correct frequency. COMPARE this with other units that claim to scan in 5-kHz
steps!

- THREE SCAN MODES WITH AUTO RESUME: "Sampling” mode pauses at
busy channels, then resumes. "Busy mode stops at a busy channel, then
resumes shortly efter frequency clears. “Vacant" mode stops at a vacant
channel and resumes when signal appears. If desired, auto resume may be
prevented by pressing one button. 3

« REMOTABLE HEAD: The control head may be located as much as 15 feet
away from the main unit using the optional connecting cable. CO#

. PL TONE OSCILLATOR BUILT IN: Frequency is adjustable to access PL
repeaters.

. MICROPHONE VOLUME/FREQ. CONTROL: Both functions may be
adjusted from either the microphone or front panel.

. NON-STANDARD OFFSETS: Three accessory offsets can be obtained for
CAP/MARS or unusual repeater splits. CAP and Air Force MARS splits are
BUILT INI COMPARE!

. 256 WATTS OUTPUT: Also5 watts low power to conserve batteries in portable

use.

. GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs for
superior visibility.

. RECEIVER OFFSET: A channel lock switch allows monitoring of the repeater
Input frequency. COMPARE!

. SUPERIOR RECEIVER: Sensitivity is better than 0.28 uV for 20-dB quieting
and0.19 uV for 12-dB SINAD. The squelch sensitivity is superb, requiring less
than 0.1 uV to open. The receiver audio circuits are designed for maximum
intetligibility and fidelity, COMPA

. ILLUMINATED KEYBOARD: Keyboard backlighting allows it to be seen at
night.

« TRUE FM, NOT PHASE MODULATION: Transmitted audio quality Is op-
timized by the same high standard ot design and construction as is foundin the
receiver, The microphone amplifier and compression circuits offerintelligibility
second to none.

« OTHER FEATURES: Dynamic microphone, buiit-in speaker, mobile mounting
bracket, external remote speaker jack (head and radio) and much, much more.
All cords, plugs, fuses, microphone hanger etc. included. Weight: 6 lbs.

+ ACCESSORIES: CS-ECK 15-foot remote cable. CS-6R 6-amp ac power
supply. CS-AS remote speaker. CS-TTK touchtone® microphone kit
(wired and tested).

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 S.W 129th Terrace, Miami, Florida 33176 @ :}

Telephone (305) 233-3631 » Telex: 80-3356 VISA

HOURS: 9 - 5 Monday thru Friday e | | [ ]
« U.S. DISTRIBUTOR« DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



Bob Engle K9QLL
RR 2
Franklin IL 62638

— a checker for bargain diodes

ith a mighty hum and

a cloud of smoke,
another power supply bites
the dust! Sound familiar? If
it does and if you roll your
own as | do, the diode ana-
lyzer discussed here will
help save your projects by
preventing unworthy di-

© ¢ °

POWER | fwd

&

odes from creeping into an
otherwise good job.

After a few of my bargain
diodes turned out not to be
bargains, even after check-
ing them on a “diode
tester,” | decided to build a
tester that would check the
actual prv and forward volt-

tfud
Diod ¢

Analyzer

EXX

Front panel of the diode analyzer.
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age drop of a diode and to
do it with as little cash out-
lay as possible.

The Cheapskate analyzer
will provide you with the in-
formation you need when
selecting or grading bar-
gain-pack diodes. The culls
can be used for noncritical
applications, one-way
wires, etc. And, the good
ones can be graded for per-
formance at whatever volt-
age or current levels are re-
quired by the circuit they
are to be used in. It requires
no external meters or con-
nections other than to the
diode under test.

Experience has taught
me that test jigs and alliga-
tor clip leads with 1000
volts or so on them can be
an unhappy combination if
one gets careless or is in a
hurry. This is the reason for
the all-in-one-box design

This device will allow
you to test diodes under ac-
tual anticipated operating
voltages or currents and to
match diodes for HV recti-
fier strings or other pur-
poses.

This article is not a step-
by-step, how-to-make it
type for the simple reason
of economics. It does not
make sense to build an ex-
pensive device to test bar-
gain semiconductors. Al-
though once built, | would

recommend testing any di-
ode that you intend to use,
even so-called first-quality
ones, as it will prevent some
nasty surprises

The tester (Fig. 1) consists
of two variable-voltage sup-
plies and their associated
metering and switching cir-
cuits.

VT1 is a 0-to-130-volt Var-
iac; a 50-Watt rheostat
could be used instead. The
idea is to vary the input
voltage, so whichever
means your scrounging or
junk box provides will work

R1, R2, and R* are limit-
ing resistors and limit the
voltage out of the prv test
section to agree with the
meter scale in use. In my
case, this meter (M2) was a
50-uA unit with scales of
100, 15, and 3. So, | set R1,
R2, and R* and R4, R5, and
R6 for full-scale readings of
1000, 100, and 15 volts at
maximum setting of VT1
The meter that you use in
your voltmeter circuit will
determine the values for
these resistors. | would rec-
ommend a meter with a 50-
or 100-uA movement as
best suited for this applica-
tion. The meters that you
have available will depend
on the size of your junk box
or what’s on sale at the lo-
cal hamfest.

As high-current dc me-
ters are not cheap—even



used — the best bet is to use
a shunt. My favorite is a
0.001-Ohm shunt used with
a 50-uA meter. The shunt is
either 11-7/8” of #10 solid
copper wire or 7-7/16" of
#12 solid copper wire. The
series resistor value will de-
pend on the internal resis-
tance of the meter and the
desired range of the meter.
just divide the full-scale
reading of meter in volts by
the current in Amps needed
for full-scale deflection.
Then subtract the internal
resistance of the meter
used to find the series resis-
tor value (e.g., 0.025 volts
full-scale and 25 Amps.
0.025 V/0.00005 A = 500

Ohms — 300-Ohm meter
resistance = 200-Ohm
series resistor). For other

ranges, remember that the
voltage drop for the 0.001-
Ohm shunt will be 0.001
volt per Amp of current
through the shunt. Use #10
wire for 30 to 50 Amps.

When measuring the in-
ternal resistance of meters
with sensitive movements,
use a series resistor of
known value to prevent ex-
ceeding the range of the
meter under test.

Transformer T1 is a small
unit of unknown origin that
provides approximately
1000 V ac to D1 and D2,
which are 1-kV, 1-Amp
units. C1 and C2 are 1-uF
600-volt paper caps. A 1- or
2-uF, 2-kV oil-filled unit
would be perfect here but
will have to wait until the
next hamfest. Do not use a
string of high-capacity elec-
trolytics here as it will strain
T1 and take quite a time to
discharge. M1 is a 50-uA
meter from the same
junked unit as M2. The
meter scale here is unim-
portant. All that is neces-
sary is to indicate when a
few microamps of current
begin to flow in order to es-
tablish checkpoints when
matching diodes.

T1 can be any type of
small transformer capable
of delivering whatever max-
imum prv you wish to

check. Since current drain
is very small, the smaller T1
is physically, the easier it
will be to package. R3 is a
limiting resistor and should
be high enough to limit the
shorted output to around
100 pA at T1's maximum
output. (Yes, Waldo, diodes
do come as dead shorts oc-
casionally and some of us
can’t guess which end of an
unmarked unit is the cath-
ode every time.)

T2 is a 2.5-volt, 10-Amp
filament transformer to
provide current for the lfwd
(forward-voltage drop) test.
T2 could be a 5-volt wind-
ing on T1. However, | want-
ed to test high-current recti-
fiers so | used what | had
available. D3 is a 50-volt,
25-Amp stud-mount diode.
C3 is 10 uF at 30 volts and
M3 is a 5-Amp unit. R7 gives
me a full-scale reading of 3
volts on M2.

S3 is a rotary switch. It
could easily be a DP3T slide
switch if it can handle the
necessary voltage. S2 is a
DPDT center-off toggle
switch, and if you buy only
one part this should be it. It
should be rated for what-
ever lfwd you are designing
for, and the center-off posi-
tion is necessary for safety
when using the unit. As a
matter of fact, a momen-
tary switch is not a bad idea
even though operation
would then be two-handed.

Construction Hints

1) Do not rush to your lo-
cal parts house and buy all
the parts. First, it would be
expensive (the 2-Amp Vari-
ac is around $20 to $30)
and, second, you will not
have the opportunity for a
good scrounging session.

2) Do not use chassis
ground; use a ground bus in-
stead. This will help prevent
shocks.

3) Use a large container
so that you will have room
for future modifications
and additions.

4) Group control func-
tions in a logical arrange-
ment
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Fig. 1. The diode analyzer schematic diagram.

Operation

For prv test, install a di-
ode (cathode to positive),
set volts adjust to mini-
mum, set to lowest prv
range, set range switch S2
to prv, turn on power, and
advance volts adjust. 1f M1
goes off scale, reverse the
diode connections and try
again, advancing volts ad-
just and S2 range switch un-
til a point is found where a
very rapid increase in cur-
rent occurs for a very small
increase in voltage. This is
the breakdown or zener
point for the diode under
test. The voltage, at the
breakdown point, is the prv
of the diode. Rate the diode
well under the actual prv,
especially in power-supply
circuits.

If the diode under test
shows a steady rise in cur-
rent for an increase in volt-
age, discard it oruse itin a
noncritical use. It will be-
come very apparent after
testing your first handful of
bargain diodes why they
were priced so low.

For testing the forward-
voltage drop (lfwd test),
turn off power, reverse the
diode connections (cathode
to negative), set volts adjust
to minimum, switch to
lfwd, turn on power, and
advance volts adjust until
M3 indicates proper lfwd
for the diode under test. M2

will show the voltage drop
across the diode. For a good
silicon diode, this will be 0.4
to 0.8 volts, depending on
the temperature and specif-
ic type of diode. Remember
that the diode will be dissi-
pating | X V power, so
don't take too long for this
test. It is possible to destroy
the diode rather quickly.

If you test zener diodes,
remember that the current
will be limited by R3 to a
very low value. However,
the zener point will show
up very clearly because M2
will rise to the zener volt-
age and refuse to go higher
with an increase in the set-
ting of volts adjust. M1 may
go off scale under these
conditions, so if you test
zeners often, a shunt and
switch could be added or a
separate circuit could be
added for testing zeners on-
ly.

This project has been
well worth the time spent in
construction and design. It
provides a very worthwhile
addition to my bench and
has provided an extra bo-
nus in that | use it as a
source of low-current volt-
age and for checking leak-
age of unmarked capaci-
tors. Last, but not least, |
now know that when | in-
stall a diode in a project
that its specs will meet the
requirements of the circuit
in which it is installed. @
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TS-130S|V

“Small wonder”...speech processor,
NIW switch, IF shift, digital display

The compact, all solid-state
HF SSB/CW mobile or fixed
station TS-130 Series trans
ceiver covers 3.5 to 29.7 MHz,
including the three new bands.

® 80-10 meters, including the
new 10, 18, and 24-MHz
bands. Receives WWV.

OO FOWRR GUIPPLY  PB-30

]

PS-30

~ The TS-830S has every con-
ceivable operating feature
built-in for 160-10 meters (in-
cludin .
It combines a high dynamic

range with variable bandwidth
tuning (VBT), IF shift, and an IF

notch filter, as well as very
sharp filters in the 455-kHz
second IF. Its optional
VFO-230 remote digital VFO
provides five memories.

the three new bands).

TS-130S runs 200 W PEP/160
W DC input on 80-15 meters
and 160 W PEP/140 W DC on
12 and 10 meters. TS-130V
runs 25 W PEP/20 W DC
input on all bands.

* Built-in speech processor.
Narrow/wide filter selection on
both CW (500 Hz or 270 Hz2)
and SSB (1.8 kHz) with
optional filters.

TS-830S FEATURES:

¢ LSB, USB, and CW on 160-10
meters, including the new 10,
18, and 24-MHz bands.
Receives WWV.

» Wide receiver dynamic
range. Junction FETs in the
balanced mixer, MOSFET RF
ampilifier at low level, and
dual resonator for each band.

» Variable bandwidth tuning
(VBT). Varies IF filter pass-
band width.

o 1S, TIUOI
:' d I‘“‘ Q ’

® Automatic selection of side-
band mode (LSB on 40
meters and below, and USB
on 30 meters and above). SSB
REVERSE switch provided

 Built-in digital display.

* Built-in RF attenuator.

* |F shift (passband tuning)

* Effective noise blanker.

OPTIONAL ACCESSORIES:

® PS-30 base-station power
supply

® YK-88C (500 H2) or
YK-88CN (270 Hz) CW filter.

® YK-88SN (1.8 kHz) narrow
SSB filter

e AT-130 compact antenna tuner
(80-10 meters, including three

new bands).
® SP-120 external speaker.

d 1
~h.

hold (DH) swit

control.

» 61468 final with RF negative
feedback. Runs 220 W PEP
(SSB)/180 W DC (CW) input
on all bands.

» Built-in RF speech processor.

* Narrow/wide filter selection
on CW.

* SSB monitor circuit to check
transmitted audio quality.

* RIT (receiver incremental

tuning) and XIT (transmitter

incremental tuning).

* VFO-120 remote VFO

¢ MB-100 mobile mounting
bracket

® PS-20 base-station power
supply for TS-130V

Optional DFC-230 Digital
Frequency Controller |
Frequency control in 20-Hz
steps with UP/DOWN micro
phone (supplied with DFC-230)
Four memories and digital
display. (Also operates with
TS-120S, TS-530S, and
TS-830S)

R Ry 7
« Noise-blanker threshold level

JKENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

VFO-120

- ‘;}' F

switch .'..nfr‘ ers. ".J' >
inchﬁing ‘three ""T*”. ot
* YG-455C (500 Hz) or el b
YG-455CN (250 Hz) CW
fiiter for 455 kHz IF,
* YK-88C (500 Hz) or
YK-88CN (270 Hz) CW filter
for 8.83 MHz IF.
e KB-1 deluxe heavyweight knob.
» (VFOs for TS-830S, TS-530S,
TS-130 Series, and TS-120S
are compatible with all four
series of transceivers.)




IF shift, digital display, narrow-wide

filter switch

The TS-530S SSB/CW
transceiver covers 160-10
meters using the latest, most

Built-in digital display (six
digits, fluorescent tubes), with
analog dial.

IF shift tunes out interfering
signals

Narrow/wide filter selector
switch for CW and/or SSB
Built-in speech processor, for
increased talk power

Wide receiver dynamic range,
with greater immunity to
overload

RIT/XIT front panel control
allows independent fine-tuning
of transmit or receive
frequencies

OPTIONAL ACCESSORIES:

e SP-230 external speaker with
selectable audio filters.

® VFO-240 remote analog VFO

* VFO-230 remote digital VFO.

advanced circuit technology, yet = 46B'
at an affordable price - = 52’8\21,:22,1558 Waécalllr?;vust on *®AT-230 antenna tuner/SWR/
4 = all bands power meter
Advanced single-conversion ® MC-50 desk microphone
160-10 meter, LSB, USB, CW, PLL, for better stability * KB-1 deluxe VFO knob.
all amateur frequencies, improved spurious e YK-88C (500 Hz) or
including new 10, 18, and 24 MC-50 characteristics YK-88CN (270 Hz) CW filter.

MHz bands. Receives WWV
on 10 MHz

SP-230

TS-5308

@UBWOOD  masty VOX-4

VON oAm  ANT) YO DELAY Time OUTPUT == PROC

Adjustable noise-blanker, with
front panel threshold control

VFO-240
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“Quad Bander”...dual VFOs, memory,

L WMEMOAY

NG
-

rossmeo
o

e
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scan, IF shift, FM, SSB, CW, AM

The TS-660 is a unique, all-
mode transceiver designed for
operation on 6, 10, 12, and

15 meters.

o F. STEP switch allows alterna-

tive step size in each mode.
® Dual VFOs built-in.

sat FUNCTION
A=A ? ]

v

>

"n? IF SHIFT AF - R

* Frequency lock function
switch.

e [F SHIFT circuit built-in

® Fluorescent digital display
shows Tx/Rx frequencies.

e Squelch circuit for FM, SSB,

-

F

e YK-88SN (1.8 kHz) narrow
SSB filter

MIC@-CAR

e RIT control. ® Noise blanker.

OPTIONAL ACCESSORIES:
e PS-20 power supply.

e SP-120 external speaker.
e MB-100 mobile mounting

e 5 channel memory stores fre-
quency and band information.

e Memory scan scans all bands,
skips channels not in use.

e UP/DOWN push-button fre-
quency control on microphone.

e UP/DOWN bandswitch.

bracket.

e YK-88C normal CW, (500 Hz)
filter or YK-88CN narrow
band CW, (270 Hz) filter.

o YK-88A AM (6 kHz) filter.

® VOX-4 speech processor/
VOX unit.

CWand AM,
* CW semi break-in circuit,

with CW side tone.

¢ 10 W RF output on SSB, CW,
FM. 4 W on AM.

* Two antenna terminals
provided.

TS-660 FEATURES:

* FM, SSB (USB), CW and AM
operation.

* 10 Hz step digital VFO. The
frequency step is determined
by mode of operation.

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220



Hz to 30 MHz
a éﬂordable
€ , Use of PLL synthesized
itry provides high
acy of frequency with
a) mum ease of operation.

R-1000

a~ Q« «30 m\'us Eneh] MHz wide,

for easier tuning.

e Five digit frequency display,
with 1 KHz resolution.

® 6 kHz IF filter for AM (wide),
and 2.7 kHz filter for SSB,
CW and AM (narrow).

e Up-conversion PLL circuit,

“Hear there and everywhere”..
easy tuning, digital display

The R-1000 is an amazingly
easy-to-operate, high-
performance, communications
receiver, covering 200 kHz to
30 MHz in 30 bands. This PLL
synthesized receiver features a
digital frequency display and
analog dial, plus a quartz
digital clock and timer.

R-1000 FEATURES

* Covers 200 kHz to 30 MHz
continuously.

30 bands, each 1 MHz wide.
Five- dl?(ll frequency display
with 1-kHz resolution and
analog dial with precise gear
dial mechanism.

Built-in 12-hour quartz digital
clock with timer to turn on
radio for scheduled listening
or control a recorder through
remote terminal.

Step attenuator to prevent
overload.

BAND e}
v

—

i)

,-..1

~ blanker éﬂmmates "pulse-

type” noise.

® RF Attenuator allows 20 dB
attenuation of strong signals.

e Tone control.

¢ Front mounted speaker.

® "S" meter, with 1 to 5 SINPO- S

scale, plus conventional
"S” meter scale.
e Coaxial, and wire antenna

Three |F filters for optimum
AM, SSB, CW. 12-kHz and
6-kHz (adaptable to 6-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
high-quality SSB (USB and
LSB) and CW reception

Effective noise blanker.

Terminal for external tape
recorder.

Tone control
Built-in 4-inch speaker

Dimmer switch to control
intensity of S-meter and other
panel lights and digital display

Digital world clock with
two 24-hour displays,
quartz time base

The HC-10 digital world clock
with dual 24-hour display
shows local time and the time
in 10 preprogrammed plus two
programmable time zones.

rear panel. 5
* Optional 13.8 VDG‘ D
using DCK-1 cable kit.
e Other features:carrying  handle
headphone jack, and record jac
OPTIONAL ACCESSORIES:
* DCK-1 DC Cable kit.
® SP-100 External Speaker.

Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz
Voltage selector for 100, 120,
220, and 240 VAC. Also
adaptable to operate on 13.8
VDC with optional DCK-1 kit.

OPTIONAL ACCESSORIES:

« SP-100 matching external
speaker

« HS-6 lightweight, open-air
headphone set

* HS-5 and HS-4 headphones

« DCK-1 modification kit for
12-VDC operation

R-1000

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 30220
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BIG perfdrmance, small size, smaller price!

The TR-2500 is a compact 2
meter FM handheld transceiver
featuring an LCD reacout, 10 |
channel memory, lithium battery &
memory back-up, memory scan
programmable automatic band
scan, Hi/Lo power swtch and
built-in sub-tone enccder

CONVENIENT TOP CONTROLS

T3 OFFLEY— REY

S\ s
M . o
x\g -ude : I!l \ (L T

o 10w

- L]
o — SOUELCK

N EQTO:;

POWER/YOL

Extremely compact size and

light weight 66 (2-5.8) W x ? ( F it
168 (6-5/8) H x 40 (1-5/8) D nvitch.)
mm (inches), 540 g, (1.2 Ibs)
with Ni-Cd pack C
LCD digital frequency readout f
with memory channel and t
function indication

Ten channel memorv, includes
‘MO " memory for nan-standard
split frequencies

Lithium battery merrory back
up, built-in, (estimated 5 year
life) saves memory when >
Ni-Cd pack discharged
Memory scan, stops on busy
channels, skips channels in
which no data is sto-ed
UP/DOWN manual scan in

5 KHz steps

Repeater reverse operation

Programmable automatic band

to be programmed
Built-in tuneable (with variable

Built-in 16 key autopatch

143.900 to 148.995 MHz in

KHz steps

40 W, 15 memories/offset recall, scan,
priority, autopatch (DTMEF)

M14 .. memorize transmit
and receive frequencies
independently for non-standard
offset. MO ... priority channel,
with simplex =600 KHz or
non-standard offset operation
¢ Internal battery back-up for
memories. Requires four AA
Ni-Cd batteries, (not

<enwood’s remarkab e
TR-7850 2-meter FM mobile
cransceiver provides all the
eatures you could desire
ncluding a powerful 40 watts
output. A 25 watt version. the
TR-7800 1s also availeble
TR-7850 FEATURES:

® 40 watts output witr selectable
high or low power cperation

® 15 multifunction memory
channels. easily selectable

with a rotary contral. M1-M13
memornize frequency

-~

and offset ( 600 Kz X
<0

or simplex

2
POWER
OFF

P xkenwooo

Lo
s 1B

® Extended frequency
coverage, 143.900-148.995
Nbz in 5 or 10 KHz steps

e Friority alert. Beep alerts
operator when signal
appears on priority channel

* Euilt-in autopatch encoder
(CTMF). All 12 plus four
additional DTMF signaling
tones. (With simultaneous
push of REV switch.)

e Au-oscan of memories and
entire band. Scan resumes
automatically

e Frcnt panel keyboard

e Compact size

ST

8
L)
== - .

2m F\ TRANBCEIVER TR-7&880
—X

TRIO-KENWOOD COMMUNICATIONS
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STANDARD ACCESSORIES:

Flexible rubberized antenna
400 mAH heavy-duty Ni-C3
battery pack

OPTIONAL ACCESSORIE

SUT v and quick charqger

° MS_1 q g

e PB-25 Extra Ni-Cd batterv
pack, 400 mAH, heavy-duty

® WS-1 Wrist strap
e EP-1 E e

¢ UP/DOWN manual scan o
entire band and memories.
using UP/DOWN microphone
(supplied)

e Repeater reverse switch

e Separate digita! displays for
frequency and memory
channel

e LED S/RF bar meter

e Tone switch

Matching accessories for

fixed station operation:

® KPS-12 power supply (for
TR-7850)

o KPS-7 power supply (for
TR-7800)




The TR-7730 is available in two
% e variations: a 16-key autopatch

UP/DOWN microphone
(MC-46) version, and a basic
UP/DOWN microphone version

>
”

MCH

—
2 Py s
1
3\--
MA

P RENWDO .
O 2m M TRANSCEIVER Synthesized 70-cm FM
mobile rig

N B , g Covers 440-450 MHz, in
/ 25 KHz steps, with two VFOs
POWER/VOL  SQUELCH ' » Transmit offset switch for
v" W 4 — +5 MHz. Non-standard offset
Y ey & uses fifth memory

HI/LOW power switch selects
10 or 1 watt RF output

Similar to TR-7730 in other
features, including five
memories, memory scan, auto- \
matic band scan, UP/DOWN
manual scan, four digit display,

REPEATER offset.
e Tone switch for internal tone

- coverage, 143.900-148.995

P MHz, in 5 or 10 KHz steps. encoder (not Kenwood S/RF bar meter, LED indicators,
] v 5 e 25 watts RF output power, supplied). tone switch, and same optional
ey with HI/LOW power switch. e Offset switch, £600 kHz. accessories.
memories, memory/ 5 memories for operation in Non-standard offset uses
band scan simplex or repeater modes. fifth memory.

The TR-7730 is a very compact e Memory scan, plus automatic  §pTIONAL ACCESSORIES:

SRS mnnater Pl nobile ° 8?’?8(3)333 manual scan on * MC-46 16-key autopatch

transceiver, reasonably priced. microphone (supplied). UP/DOWN microphone.

TR-7730 FEATURES: e Four digit LED frequency e SP-40 compact mobile

e Dimensions: 5-3/4 W x 2 H x display. speaker.
7-3/4 D, inches. Weighs ¢ S/RF bar meter. LED e KPS-7 fixed station power e MC-46 16-key autopatch
3.3 Ibs. indicators for BUSY, ON-AIR, supply. UP/DOWN microphone.

Tn gooo Five memories . . . four for OPTIONAL ACCESSORIES:
- simplex or £600 kHz repeater

offsets and"the Ilfth foranon-  * F;’Sp2p(l)yt|xedwstat|on power
“ 3 3 ” s standard offset (memorizes
New 2-meter dlrectlon O™ Compad l'lg transmit and receive frequency » SP-120 fixed-station external
with FM/SSB/CW, scan, five memories independently) speaker
UP/DOWN microphone (stan « BO-9 System Base . . . with
The TR-9000 combines the Two digital VFOs, with select- dard) for manuai band scan power switch, SEND/RECEIVE
convenience of FM with long able tuning steps of 100 Hz, Noise blanker for SSB and CW switch (for CW), memory
distance SSB and CW. It is 5 kHz, and 10 kHz RIT (receiver incremental backup power S'upply and
extremely compact . . . perfect Digital frequency display. Five, tuning) for SSB and CW headphone jack.
for mobile operation. Matching four, or three digits, depending RF gain control
accessories are available for on selected tuning step. CW sidetone. * MC-46 16-key autopatch
optimum fixed-station operation. Covers 143.9000- Selectable RF power outputs UP/DOWN microphone
TR-9000 FEATURES 148.9999 MHz 10 W (H)/1 W (LO)
« FM, USB, LSB, and CW Band scan . . . automatic busy Mobile mounting bracket with
« Only 6-11/16 inches wide, stop and free scan quick-release levers
2-21/32 inches high, * SSB/CW search of selectable LED indicators ... ON AIR
9-7/32 inches deep. 9.9-kHz bandwidth segments BUSY, and VFO

@ rowia

RN C 0N

Ol

— T OOO

PRENWOOD AYRIGM HALER HO W

® xenwooo
DO POWEN BURPLY P8-20

PS-20 TR-9000 BO-9 SP-120
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TL-922-A

Maximum legal power on 160-15 meters

The TL-922A hinear amphfier pro
vides maximum legal power on
the 160-15 meter Amatzur bands

TL-922A FEATURES:

« 2000 W PEP (SSB)/1000 W
DC (CW, RTTY) input power
n 160, 80, 40, 20. and 15
meters, with 80 W drive

« Excellent IMD charactenstics

» Parr of EIMAC 3-500Z high

performance transmitting
tubes

« Safety protection

« Biower with automatic turnoff

delay circuit
« Variable threshold level
Type ALC
wo meters, one indicating

plate current, and the other
indicating grid current, relative
RF output, and high voltage

A wide selection of optional
accessories 1s offered for
optimum operating flexibility. In
addition to the optional items
isted with each piece of equip
ment descnbed in this catalog.
the following accessories are
also avallable

PC-1 phone patch with hybrid
circuit and VU meter for null
and audio gain measurements

DM-81

Dip meter
performs many RF
measurements

The DM-81 dip meter 1s highly
accurate and features, in addi
tion to the traditional inductive
coupling technique, capacitive
coupling for measuring metal
enclosed colls and toroidal coils

DM-81 FEATURES:

o Measuring range of 700 kHz
250 MHz in seven bands

» Built-in storage compartment
for all seven coils, capacitive
probe, earphone, and ground
chip lead

« All solid-state and built-in
batter

e HC-25U and FT-243 sockets
for checking crystals and
marker-generator function

« Amplitude modulation.

« FET for good sensitivity.

« Absorption frequency meter
function

» Earphone for monitoring
transmitted signals

« Capacitance probe for
measuring resonant frequen
cies without removing coll

shields, and also for measuring

resonant frequencies of
toroidal coils

ACCESSORIES

SM-220

High-performance
oscilloscope for
various monitoring
functions

The SM-220 Station Monitor
provides a varety of waveform-
observing capabilities, and an
optional pan display.

SM-220 FEATURES:

« Monitors transmitted SSB and
CW waveforms from 1.8 to
150 MHz.

» Monitors signal waveforms in
receiver's Ik stage.

« Functions as high-sensitivity,
wide-frequency-range (up to
10 MHz) oscilloscope.

» Tests linearity of linear amplifi-
ers (provides trapezoid pattern).

Allows observation of RTTY
tuning points (cross pattern).
Built-in two-tone (1000-Hz and
1575-Hz) generator.
Expandable to pan-display
capability for observing the
number and amplitude of
stations within a switchable
+20 kHz/£100 kHz bandwidth.

OPTIONAL ACCESSORIES:

» BS-8 pan-display module for
TS-180S, TS-530S, TS-830S,
and TS-820 Series

* BS-5 pan-display module for
TS-520 Series.

MC-60 deluxe dual impedance
(50KQ/500Q) desk microphone
with 4-pin connector. Also
available with UP/DOWN switch,
In 6 or 8-pin connector versions

HS-6 Iightweight, open-air
headphone set

KPS-21 13.8 VDC fixed-station
power supply, 21A intermittant,
16A continuous

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

KB-1 deluxe, heavyweight,

aluminum knob for TS-830S,
TS-5308S, TS-180S, TS-820S,
and R-820

\-

RD-20 50Q RF dummy load,
(DC-500 MHz) 50 W intermittant,
20 W continuous

MC-46 16-key autopatch
UP/DOWN microphone

OTHER ACCESSORIES:

MC-50 dynamic dual
impedance (50 kQ/500Q) desk
microphone.

MC-30S (500Q) and MC-35S
(50 kQ) dynamic noise-
canceling hand microphones

HS-5 deluxe 8Q headphone set
HS-4 8Q headphone set

NOTE: Prices and specifica-
tions of all Trio-Kenwood
products are subject to
change without prior notice
or obligation.



Look for the
Kenwood banner.

PKENWOGS

Authorized Dealer

wOooD COMMUNICATIONS, INC.

Only the best dealers are Authorized Kenwood Dealers. If your dealer displays a
Kenwood Authorized Dealer banner and plaque in his store, you will know he can
provide you with the service you demand . . . of the same quality as factory service.
Authorized Kenwood Dealers employ factory-trained service technicians, maintain
an extensive inventory of spare parts, and have direct access to factory service
information. When you deal with an Authorized Kenwood Dealer, you deal with an
expert on the entire line of Kenwood Amateur Radio equipment,

ALABAMA

Long’s Electronics
2808 7th Avenue South
Birmingham, AL 35233
(205) 252-7589

ALASKA

Reliable Electronics
3306 Cope Street
Anchorage, AK 99503
(907) 279-5100

ARIZONA

Power Communications
1640 W, Camelback Road
Phoemx, AZ 85015

(602) 241-9288

CALIFORNIA

Ham Radio Outlet
2620 West La Palma
Anaheim, CA 92801
(714) 761-3033

Ham Radio Outlet
999 Howard Avenue
Burlingame, CA 94010
(415) 342-5757

Ham Radio Outlet”
2811 Telegraph Avenue
Oakland, CA 94609
(415) 451-5757

Ham Radio Outlet

5375 Kearny Villa Road
San Diego, CA 92123
(714) 560-4900

Ham Radio Outlet

6265 Sepulveda Boulevard
Van Nuys, CA 91401

(213) 988-2212

Henry Radio, Inc.
2050 S. Bundy Dnve
Los Angetes, CA 30025
(213) 820-1234
Webster Radio

2602 East Ashlan
Fresno, CA 93726
(209) 224-5111

COLORADO

CW Electronic Sales Co.
800 Lincoln Street
Denver, CO 80202

(303) 893-5525
FLORIDA

Amateur Electronic Supply
621 Commonwealth
Orlando, FL 32803

(305) 894-3238
Amateur Radio Center
2805 N.E. Second Avenue
Miami, FL 33137

(305) 573-8383

HAWAII

Honolulu Electronics
819 Keeaumoku Street
Honolulu, HI 96814

(808) 949-5564

IDAHO

Ross Distributing Co.

78 South State Street
Preston, iD 83263

(208) 852-0830
ILLINOIS

Erickson Communications
5456 N. Milwaukee Ave
Chicago, IL 60630

(312) 631-5181

INDIANA

Graham Electronics

Hoosier Electronics

P.O. Box 2001

#9 Meadows Shopping Ctr.
Terre Haute, IN 47802
(812) 238-1456

Kryder Electronics

2810 Maplecrest Road

Georgetown N. Shopping Ctr.

Fort Wayne, IN 46815
(219) 484-4946

IOWA

HI, Incorporated

P.O. Box 864

1601 Avenue “D”
Council Buffs, 1A 51502
(712) 323-0142

KANSAS

Associated Radio Comm.
P.O. Box 4327

8012 Conser

Overland Park, KS 66204
(913) 381-5901

MARYLAND

Electronic Int’l Service
11305 Elkin Street
Wheaton, MD 20902
(301) 946-1088

The Comm Center
9624 Ft. Meade Road
Laurel, MD 20810

(301) 792-0600
MICHIGAN

Radio Supply & Engineer
85 Selden Avenue
Detroit, Ml 48201

(313) 831-3175
MINNESOTA

Midwest Amateur

MISSOURI

Ham Radio Center
8342 Olive Boulevarg
St. Louts, MO 63132
(314) 993-6060

Henry Radio Company
211 North Main Street
Butler, MO 64730
(816) 679-3127
Midcom Electronics
8516 Manchester Road
St. Louis, MO 63144
(314) 961-9990
MONTANA

Conley Radio Supply
318 North 16th Street
Bilings, MT 59101
(406) 259-9554
NEBRASKA
Communications Center
1840 “O” Street
Lincoln, NB 68508
(402) 476-7331
NEVADA

Amateur Electronic Supply”*

1072 N. Rancho Drnive
Las Vegas, NV 89106
(702) 647-3114

NEW HAMPSHIRE
Tufts Radio &

Elect. Supply

61 Lowell Road
Hudson, NH 03051
(608) 883-5005

NEW MEXICO
Electronic Module
601 North Turner
Hobbs, NM 88240
(505) 397-3022

NEW YORK

Adirondack Radio Supply
P.O. Box 88

185-191 West Main Street
Amsterdam, NY 12010
(518) 842-8350
Harrison Radio
Corporation

20 Smith Street
Farmingdale,

Long island, NY 11735
(516) 293-7990

Radio World

Oneida County Airport
Terminal Building
Onskany, NY 13424

(315) 337-0203

OHIO

Amateur Electronic Supply

28940 Euclid Avenue
Wickliffe, OH 44092
(216) 585-7388
Srepco Electronics
314 Leo Street
Dayton, Ohio 45404
(513) 224-0871
Universal Amateur
Radio, Inc.

1280 Aida Drive
Reynoldsburg, OH 43068
(614) 866-4267

OKLAHOMA

Derrick Electronics *
P.O. Box 457

714 West Kenosha
Broken Arrow, OK 74012
(918) 251-9923

Kryder Electronics*
5826 Northwest 50th
MacArthur Sq. Shopping Ctr.
Oklahoma City, OK 73122
(405) 789-1951

Radio, Inc.
1000 South Main
Tulsa, OK 74119
(918) 587-9123

OREGON

Portland Radio Supply
1234 S.W. Stark Street
Portland, OR 97205
(503) 228-8647
PENNSYLVANIA
Hamtronics/Trevose
4033 Brownsville Road
Trevose, PA 19047
(215) 357-1400

J.R.S. Distributors
646 West Market Street
York, PA 17404

(717) 854-8624
SOUTH CAROLINA
G.I.S.M.O.
Communications
1039 Latham Street
Rockhill, SC 29730
(803) 366-7157
SOUTH DAKOTA
Burghardt Amateur
Center

P.O. Box 73

208 East Kemp Avenue
Watertown, SD 57201
(605) 886-7314

TENNESSEE

Amateur Radio Supply
of Nashville

615 S Gallatin Road
Madison, TN 37115
(615) 868-4956
Memphis Amateur
Electronics

1465 Wells Station Road
Memphis, TN 38108
(901) 683-9125

TEXAS

Douglas Electronics
1118 South Staples
Corpus Chnsti, TX 78404
(512) 883-5103
Electronics Center
2809 Ross Avenue
Dallas, TX 75201

(214) 526-2023

Hardin Electronics
5635 East Rosedale

Fort Worth, TX 76112
(817) 429-9761
Madison Electronics
1508 McKinney Avenue
Houston, TX 77010

(713) 658-0268
Kennedy Associates
2618 Rigsby Avenue

San Antonio, TX 78222
(512) 333-6110
WASHINGTON

ABC Communications
17550 15th Avenue N.E
Seattie, WA 98155

(206) 364-8300
Amateur Radio Supply Co.
6213 13th Avenue South
Seattie, WA 98108

(206) 767-3222
WISCONSIN

Amateur Electronic Supply
4828 W. Fond Du Lac Ave
Milwaukee, Wi 53216
(414) 442-4200

As of October 1, 1981, all of
the above are fully Autho
nzed Tno-Kenwood Com-
munications, dealers

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walinut, Compton. Cahfornia 90220
“Interim Dealers

Radio Supply, Inc.*

3452 Fremont Avenue South
Minneapolis, MN 55142
(612) 521-5252

Henry Radio, Inc.
931 North Euchd
Anaheim, CA 92801
(714) 772-9200

133 South Pennsylvania
Indianapoiis, IN 46240
(317) 635-5453



John M. Franke WA4WDL
1310 Bolling Ave.
Norfolk VA 23508

ver needed a constant-

current supply? Recent-
ly, | needed a constant-cur-
rent source to test some in-
candescent lamps as radio-
frequency broadband noise
generators. Rather than de-
sign an elaborate circuit, |
decided to try using a sim-
ple technique by which a
constant-voltage regulator
can supply a constant cur-
rent.

If a fixed resistor is
placed across the output of
a three-terminal voltage
regulator, the current
drawn from the supply is in-

dependent of the supply
voltage. Hence, if the regu-
lator circuit with fixed load
is placed in series with any
device, the current through
the device will be constant
and equal to the regulator
output voltage divided by
the fixed load resistance.
The circuit configuration is
shown in Fig. 1.

The output current is set
by R1. For a 5-volt regula-
tor, the output current is:
| =5/R1.

The maximum output
current cannot exceed the
regulator’s output current

THREE TERMINAL VOLTAGE REGULATOR
(CASE MUST BE ISOLATED FROM GROUND)

r N

4
f VsupeLy

Ineg * SY/RI

ree
.l

- —
}RLOAD

i

Fig. 1.
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rating. Hence, with a stan-
dard 7805 or LM309K, R1
should not be smaller than
5 Ohms. The power dissi-
pated by R1 is 25/R1. The
wattage rating of the resis-
tor should be at least twice
this value. The voltage drop
across the regulator is the
supply voltage minus the
load voltage and must not
be permitted to fall below 7
volts. The supply voltage
must therefore be greater
than 7 volts plus the load
voltage or: Vs27 +R 1., .

If the difference between
the supply and load volt-

ages drops to less than 7
volts, the current will no
longer be constant but will
decrease. This can be seen
in Fig. 2, where the output
current as a function of sup-
ply voltage for different
load resistances is plotted.

One caution: Do not let
the supply voltage exceed
the input voltage rating of
the regulator chip, which is
usually 35 volts. Since | first
tried this technique, the cir-
cuit also has been used to
stabilize the current to a
CW laser diode system
where | work.l

Ing (OUTPUT CURRENT, ma)

—

10 r

95 mA

Ri= 522
lngg *5V/520 = 96mA.

=0 S ——

14 6 18 20 22 24

Vg (SUPPLY VOLTAGE, VOLTS)

Fig. 2

amplifier kits
v 459

Two-meter H.T. Amplifier Kit

COR BNC in—S0-239 out

Q" 1.5 watts in—20 out
5(36'\)'9'" small size:
990' Class C or AB1
ask about
our other
UHF & VHF

QRO ENGINEERING

1-3/16"x 3" x 412"

B ML | BRG]

1398 Edwards Ave.
Lakewood, OH 44107
(216) 2219500
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Henry G. Elwell, Jr. N4UH
Rte. 2, Box 20G
Cleveland NC 27013

his article is for the

amateur who wants to
make an inexpensive elec-
tronic device, using an inte-
grated circuit, for his own
pleasure or as a gift to a
friend or friends. It is a hesi-
tation circuit for your auto-
mobile windshield wiper
and will cause delays of 2
seconds up to 15 seconds in
the repetition cycle of the

IGNITION SWITCH
“RUN" OR "ACCESSORY" POSITION (12V)

The Hesitator:
A Windshield Wiper Control

— a rainy day project

windshield wiper. It’s great
for misty or very light rain-
falls.

It was mounted in a small
box, fitted behind the in-
strument panel, and mount-
ed by the potentiometer-
securing nut. The wiring
changes require the cutting
of one wire in the wiper mo-
tor circuit and the soldering
of ground and 12-volt pow-

CIRCUIT
BREAKER

OFF 0w ‘m
!

swi

WIPER SELECTOR
SWITCH

MOTOR HI

WIPER MOTOR
8 SWITCH

...
PARKEDr/ *p RUN

Fig. 1. Automobile wiring circuit of windshield wiper con-
trol. The * indicates the point at which the hesitation con-

trol unit is installed.
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er leads. I've built three for
my friends and one for my-
self; they work great.

Automobile Wiring

The standard wiring for
an automobile windshield
wiper circuit is shown in Fig.
1. To understand the sim-
plicity of the required
wiring changes, let's go
through the circuit. The ig-
nition switch is in engine
run or accessory position.
To make the wiper motor
run, it is necessary to have a
complete circuit from 12
volts to the motor and then
to ground. Notice that two
switches are involved: the
wiper selector switch,
which permits selecting a
low-speed, high-speed, or
off position, and a wiper
motor switch with parked
and run positions.

In the off position of the
wiper selector switch and
parked position of the wip-
er motor switch, 12 volts
cannot be supplied to the
wiper motor.

If the wiper selector

switch is turned to LO, 12
volts is supplied to the LO
connection of the motor,
then to ground, and the wip-
er motor moves the wind-
shield wiper across the face
of the windshield. When the
selector switch is turned to
HI, 12 volts is connected to
the HI winding of the mo-
tor, which moves the wind-
shield wiper at the higher
speed.

Anytime the motor is run-
ning, it actuates an SPDT
switch that alternately
moves from ground to 12
volts. The ground position
is known as the parked posi-
tion and the 12-volt posi-
tion as the run position. The
run position takes up ap-
proximately 95% of the
total time for one cycle of
movement of the wiper.

When the wiper selector
switch is moved to the OFF
position, 12 volts is no long-
er applied to the motor
from the SW1 contacts. If,
as is the usual case, the wip-
er blades are not in the nest-



ed position at turn-off time,
the wiper motor switch will
be in the run position.
While in this position, 12
volts will be connected
through the switch, through
the OFF position SW2 con-
tacts of the wiper selector
switch, and to the LO wind-
ing of the motor. The motor
will continue to run until
the motor switch is auto-
matically moved to the
parked position. At that
time, voltage is no longer
applied to the motor, and
the wiper blades stop at
their nested position.

To put in a hesitation
control circuit, it is neces-
sary to break and insert
such a control at the point
shown in Fig. 1. (See the
asterisk.)

Fig. 2 shows the insertion
of the control unit, which
essentially is an SPDT
switch contact operated by
a relay, at that point.

In the unenergized con-
dition of the relay, as
shown, the contacts look
like a straight-through con-
nection, and the wiper se-
lector switch is in control as
already explained. (Keep
the wiper selector switch in
the OFF position.) When we
momentarily (1/2 second, or
so) switch the control unit
contacts to 12 volts manu-
ally, the wiper motor will
run and move the wiper mo-
tor switch to the run posi-
tion. The wiper blades will
make one complete cycle
and return to the nested po-
sition. Power to complete
the cycle is from 12 volts,
through the wiper motor
switch run position, the OFF
position of wiper selector
switch SW2, through the un-
energized position of the
control unit switch, and to
the wiper motor. The motor
stops when the wiper motor
switch goes to the parked
position.

All we have to do to
make a hesitation control-
ler is to devise a periodic
short-term on-condition of
its output so as to momen-

tarily connect the LO motor
lead to 12 volts to get it into
arun/park cycle and to vary
the time delay between re-
peating cycles.

Hesitation Control Unit

The hesitation control
unit is designed around the
faithful 555 timer. | learned
how to use the timer from
references 1, 2, 3, and 4. |
know that there are a lot
more articles on 555 appli-
cations, but these were
enough.

Fig. 3 shows the schemat-
ic of the circuit used with
the 555 timer in the astable,
or oscillatory, mode. Two
diodes in the timing circuit,
CR1 and CR2, are used to
select the charge and dis-
charge times independent
of each other’s time con-
stant.

Assume that the timing
capacitor, C1, is charging
towards 12 volts through
CR1 and R1. The timer out-
put (pin 3) will be high, and
the length of time it is high
is a function of R1 and C1.
With the values shown, it is
about 1/2 second. When C1
charges to the threshold
trip level of the timer, both
pin 3 and pin 7 go low. Then
timing capacitor C1 will dis-
charge to ground (pin 7)
through CR2, R2, and R3.
The length of time the timer
is off is a function of the
values of C1, R2, and R3. R3
is a potentiometer which is
varied to control the
amount of “hesitation” of
the output. In the design
shown, it is approximately 2
to 15 seconds. R2 is used to
provide a minimum time
delay when R3 is at its zero
Ohms position.

As soon as the capacitor
discharges to the lower trip
level of the 555, pin 3 again
goes high, completing the
cycle. This oscillation con-
tinues as long as power is
applied to the circuit.

For those who might
want to change the above
times: charge time=

IGNITION SWITCH

"RUN" OR "ACCESSORY" POSITION (12V)

CIRCUIT
REAKER
,~/ BREAKE

WIPER SELECTOR
oFF ohi SWITCH

sSw2

URT s

8 !

e et

WIPER MOTOR
B SWITCH

van-wr  RUN

Fig. 2. Windshield wiper control with hesitation control unit

added.

67C1R1; discharge time=
67(R2+ R3)C1, whereCisin
farads and R is in Ohms.

Because the relay which
pin 3 drives is an inductive
load, protective diodes are
required to prevent the in-
ductive kick at turn-off
from latching or otherwise
damaging the output of the
timer.

Construction

Construction of the con-
trol unit was made as sim-
ple and inexpensive as pos-
sible. A chassis box 2-3/4”
X 2-1/8” X 1-5/8” was used.
Prepunched perfboard with
holes spaced on a 0.1”X
0.1” grid measuring 1-3/8”
X1-7/8” was used as the
mounting board for all
components except the re-
lay and its two diodes. The

board was selected to per-
mit an 8-pin IC socket to be
used for the 555. The board
was mounted on the back
of the switch/potentiome-
ter by drilling two holes in
the board to clear the
switch lugs. Using #16 solid
wire to the lugs was suffi-
cient to hold the board se-
curely to the potentiome-
ter/switch combination.
Point-to-point wiring was
used for the components.
The relay used is of the
plastic-cased type. It was
mounted to the box by re-
moving its plastic cover and
drilling a hole in the top of
it to pass a #6 machine
screw. The screw must be a
flat-head type, with the
head on the inside of the
plastic cover. Use of a flat-
head screw provides suffi-

P s gy &Ll
SWITCH

12v@)2008
CDE603-12
OR EQUIVALENT

Fig. 3. Windshield wiper hesitation control schematic.

73 Magazine * January, 1982 41



P.O. BOX 2160,

STOP RF
SPILLOVER!

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover.
AEA Isopole with unique decoupling

design, virtually eliminates RF spillover

and can help you multiply your power "
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled “gain” antennas.

ADVANCED ELECTRONIC
APPLICATIONS, INC.

LYNNWOOD, WA 98036
CALL 206/775-7373

AEABrings you the
Breakthrough!

The amazing

2

cient clearance between
the relay and the screw
head. When the cover is re-
assembled with the relay,
the whole thing is mounted
on the side of the chassis
box with an external nut

Four connections are re-
quired between the control
unit and the automobile: 12
volts, ground, motor, and
switch. A solder lug secured
under a chassis box screw
was used for the ground
connection. | could not find
a suitable three-post ter-
minal board, so | ended up
using three phono jacks and
plugs; it is nice to be able to
disconnect leads in case
maintenance is ever re-
quired. The potentiometer
nut is used to secure the
control unit to the instru-
ment panel of the vehicle

Testing

When the control unit is
completely wired, check it
with an ohmmeter between
the positive power connec-
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tion and ground to ensure
that there are no shorts.
Then connect 12 volts and
ground to the proper leads,
as well as a voltmeter be-
tween ground and the “mo-
tor” lead of the unit. Turn
on the switch. The volt-
meters should indicate an
initial 12-volt reading, as C1
begins to charge, but it
should last only about 1/2
second. If the potentiome-
ter is left in the just-
switched-on position, an-
other 1/2-second pulse will
occur about 15 seconds
later. Turn the potentiome-
ter fully clockwise, and
pulses should occur every 2
seconds. Pulse pauses be-
tween the pot limits will oc-
cur at intermediate posi-
tions, providing an adjust-
ment range to suit various
damp to wet driving condi-
tions.

Installation

The wiper motor usually
is mounted on the engine

side of the fire wall and on
the driver’s side of the car.
To help locate it, try this:
With the car engine off and
the ignition switch in the
accessory or run position,
actuate the wipers. By feel-
ing the running wiper mo-
tor, you can verify the fact
you found it from the vibra-
tion on your hand

It is necessary to identify
two leads on the motor
(there are usually four): the
low-voltage lead and the
12-volt lead

Most cars have a connec-
tor and plug at the motor;
disconnect them. If there is
no disconnect, the insula-
tion of the leads will have
to be cut to make voltmeter
connections. With the igni-
tion switch on and the wip-
er selector switch off, deter-
mine which of the four
leads has 12 volts on it. That
is the lead to the “run’’ con-
nection of the wiper motor
switch. It is always hot (12
volts) when the ignition is
on and will be used to pow-
er the control unit.

Next, with the wiper se-
lector switch in the low-
speed position, determine
which additional lead now
has 12 volts on it. This is the
lead which must be cut.

Now find a suitable
mounting place for the con-
trol unit on the instrument
panel. A 3/8”-diameter hole
(or one to match the shaft
of the pot you used) is
drilled in the panel and the
control unit secured by the
nut on the potentiometer

In addition, a hole
through the fire wall must
be found to pass the four
wires connecting the con-
trol unit to the wiper motor
In some cars, a spare blank
rubber grommet may be
used by drilling a hole
through it for the cable. In
other cars, a large existing
grommet may be drilled to
pass the additional wires. If
a new hole must be drilled,
use a rubber grommet to
provide a tight fit around

the wires to prevent engine
fumes from getting into the
interior of the car

Determine the wire
length needed to go from
the control unit to the wiper
motor and pass them
through the fire wall. Cut
the low-speed motor wire
and put solderless quick-
disconnects on the two sep-
arated wires, as well as the
two mating wires in the
cable. The wire still con-
nected to the motor goes to
the “motor”’ lead of the
control unit. The other cut
wire is designated as
“switch” and goes to that
label on the control unit
The ground lead from the
control unit is connected
(or better, soldered) to a lug
placed under a grounded
screw on the motor

The insulation of the hot
wire (12 volts) must be re-
moved over a 1/2”, or so,
length, and the 12-volt lead
from the control unit sol-
dered to it. Tape all leads
and secure the cable in
some manner so that it will
not vibrate excessively. Cut
off the excess length of the
potentiometer shaft and
put a nice knob on it. Now
you can enjoy driving in a
misty or slight rainfall in-
stead of fiddling with the
wiper switch. The adjust-
able wiper rate will keep
the windshield clear with-
out needless use of your
wipers. You also will have
the satisfaction that as an
amateur you can make
something ‘‘practical” to
use or to give to your non-
technical friends. B
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@ Features such as ten channel memory in two banks of five each, a
solid 25 watts of power, full MARS and CAP coverage from 143,000 Mhz
to 148.995 Mhz, plus built in memory retention for up to one year . ..
and much, much more makes this the radio of the year. |If you have been
waiting to move up to a new model, or have wished for a radio with
“everything” . .. KDK has it!

@ The ten channel memory is easily addressable and you have two banks
of five channels each. You can even use both banks at once for odd splits.

@ Standard 600 hz shift up or down. Band scan or memory scan. Memory
scan is easy. There is also band scan with upper and lower limits you can
choose yourself!

@Built in nicads for the memory retention which has drain in nano-amps,
not milli-amps. The internal battery will hold the memory for up to one
year! No other radio offers you this feature.

@ Fast and easy dialing. Full solid state dialing and you can choose from
the front panel either a fast or slow dial rate.

@ No relays are used, only solid state switching. This eliminates a trouble
spot many radios encounter.

@ KDK has also eliminated another trouble spot by completely hand
wiring each radio. No internal plugs to become intermittant and no wire
wraps either, just good solid wiring.
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and maximum quietness.

@®The audio output stage in the 2025A Mk 11 uses an intacratec cwcuit
which has internal protection against over-voltage and sac rted oL tput
conditions. Plus it is a high audio output chip — just what you 12ed in €
noisy mobile situation.

@ The transmitter uses direct VCO varicap modulation for true FM. Your
transmitted audio sounds as it should; crisp, clear and natural.

@ The power output stage of the 2025A Mk Il will not break down even
with an infinite VSWR load, and uses heavy duty solid state antenna
switching with a four stage low pass filter. All this gives you an exception-
ally clean, spur free output.

@®KDK has included an adjustable sub audible tone circuit which can alsa
be used for CTCSS or tone burst on transmit. Again, more features!

@Size is 2 7/10" high — 7 1/8" wide — 9 1/2"' deep.

@ You can switch from 25 watts to 3 watts low power.

@ And, of course, the DC cable is included along with the miciophone
and mobile mounting bracket.
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The worlds most popular
Satellite TV receiver..

NOW IN AKIT!

KLM’s SKY EYE | SATELLITE RECEIVER
brings you a whole new world of
fantastic television entertainment . . . in
cable-quality video and sound. It is a
two-part system, easy to install and use.
The compact Control Console is all you
need inside your home. The modular
RCVR Unit mounts at or near the
antenna. The superb performance and
reliability of the SKY EYE | are proven
by the thousands already in use.

The SKY EYE | KIT comes in simple
easy-to-assemble sections. All microwave
circuitry is factory wired and tested. The
assembly manual is clearly written,
simple and precise. In just a short time
you can be enjoying the fabulous
world of satellite programming.

SKY EYE | Specifications: Single conversion
image rejection circuits (easily handle strong
and weak signals without instability or
distortion) « Built-in DC block for feedline-
powered LNA + Full video tuning, 3.7 to
4.2 GHz (for all channels, horizontal and
vertical) + Audio tuning 5.5 to 7.5 MHz
(gets the subcarrier entertainment, too!) «
Separate regulated power supplies for LNA
and RCVR « Optional Polarity Control «
Control Console to RCVR cabling supplied.

Complete SKY EYE | Receiver Kit: $695.00

Order toll free: 800-538-2140
{(in Calif call 408 779-7363)

ORDER FORM
Sky Eve | Receiver Kit. . . . . . . $695.00
Total Enclosed $ _
(CA residents add sales tax)

O Personal Check O Cashiers Check/MO

O Visa O Master Charge {Bank No. )
Acct. No.

Signature _______ Exp. Date

Print
Name S

Address
City _ =

State Zip
O Send Me More Information!

KLM ELECTRONICS, INC.
P.O. Box 816, Morgan Hill, CA 95037
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Receivers - Kits - Systems - Components
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The Luly ANTENNA
and POLARIZER

« Completely portable Antenna, comes fully assembled (folds like
an unbrella and is not a kit).

- The Polarizer is an electronic rotator, which
can change polarities with a flick of a

switch (no moving parts). Eliminates weight,

twisting cables, freeze

ups, and down time.

For More Information
Write To:

P.O. Box 2311, San Bernardino, California 92406

(714) 888-7525

Dealer and Distributor Inquiries Welcome

@tar View— s o

Route 3, Box 103G - Pocahontas, Arkansas 72455

KIT CONTAINS * All Miscellaneous Cable Channels

*12° Antenna
*AZ/EL Mount

*24 Channel Receiver sComplete Antenna Weight Only 125 Pounds

*120° LNA
*Feed Horn

H&R COMMUNICATIONS, INC.

Introduces the

MODEL 12K
SYSTEM...

A complete satellite
receiving system that you
can assemble yourself as a
week-end project.

Why spend $7,000 to
$10,000. Why pay someone
else to install it. Do it
yourself in a week-end and
save.

ony $2,400.00

UPS
SHIPPABLE
50

and Connectors Needed {4
sEverything You Need -
*No Special Tools Needed

See Your Local Star View Dealer or Call

800-643-0102 or 501-647-2291 . &

Dealer Inquiries tnvited

| “Our 11th year of innovations in I
communications equipment’’
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SATELLITE
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SYSTEMS

WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA’'s & Accessories
CALL US TODAY!

812-238-1456

hoosier |
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\,

“Nation’s Largest Total Communications Distributor”
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Photo B. Coaxial coupling cable and mounting ferrule before assembly

scope. The modulating sine
wave was badly clipped. To
correct this, a variable resis-
tor was substituted for R1
(Fig. 1) and adjusted for a
good sine-wave output at
low modulation level. A
fixed resistor was then sub-
stituted for the variable.
Linearity improved, and
high-end output greatly im-
proved.

Rf-output coupling for
the generator is made with
a small loop in the oscilla-
tor section. Two methods

o

0 00

o

END-1 5/8" x 3" (2)
HOLES TOFIT, CUT
CORNERS

SIDE~) 3/4" x 3°(2)

can be used for a connec-
tion. If no further shielding
of the unit is used, a BNC
connector is mounted on
the rear wall of the oscil-
lator cavity as shown in
Photo A. Carefully drill a
hole in the back plate to ac-
commodate the threaded
ferrule of the connector, as
shown. A pick-up loop
about 1/8 inch by 5/8 inches
is positioned parallel to the
tuning capacitor and sol-
dered into the BNC connec-
tor. This works well. How-

TOP, BOTTOM 3" x 3"
MATERIAL-1/32" PC STOCK

ALL SOLDER SEAMS INSIDE

Fig. 3. Shield box dimensions. Actual sizes are determined

by the tuner used.

QuTPUT

ever, for low-level higher
frequency work, adequate
shielding is really required.

The rf field from the oscil-
lator is strong, and some of
the tuning openings cut in
the tuner act as slot anten-
nas at harmonic frequen-
cies, making low-level work
impossible. Consequently,
a different coaxial method
is used to pass through the
printed-circuit-box shield

This rf coupling consists
of a ferrule made from
brass tubing with an inner
diameter equal to the outer
diameter of the coaxial ca-
ble insulator, as shown in
Photo B. An 8-inch length of
RG-58/U is trimmed as
shown, and the end of the
tubing is filed with a notch
for easy soldering. The fer-
rule and coax are mounted
as the back shield is assem-
bled.

The shield is made from
printed-circuit material
which, in the photographs,
is 1/32-inch double-sided
stock. However, a single-
sided material can be used

1125700 o SOLDER
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&0 343°0.0,
I 5/8" LONG
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INPUT

TO FREQUENCY SCALE

Fig. 4. Cross section of the cavity resonator used for the harmonic generator.
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UHF TV Sound Carrier
Channel Frequency
14 475.75 MHz
18 499.75
27 553.75
35 601.75
43 649.75
52 703.75
60 751.75
68 799.75
77 853.75
(83) (889.75)

Table 1. UHF TV channels
and the frequencies of the
sound carriers associated
with them

The parts are cut approxi-
mately as shown in Fig. 3,
with the detail dimensions
to fit the tuner. The front
end is drilled for the tuning
shaft and mounting screws,
and the rear drilled for the
coax ferrule and coaxial by-
pass capacitors

Locate the rear-end piece
so that the coaxial ferrule is
aligned through both the
shield and cavity. The fer-
rule is first soldered into the
tuner. Then the rear shield
is positioned as shown in
Photo A and soldered. The
coaxial cable is inserted so
that the end of the insula-
tion is just flush with the
end of the ferrule. The loop
is formed and soldered
about 1/8 inch by 5/8 inches
as shown. The fanned-out
braid is soldered to the out-
side of the ferrule. This
keeps the 50-Ohm imped-
ance and eliminates rf
leakage. Replace the tuner
covers before shielding

In order to avoid any un-
soldered slots leaking rf,
the sides of the shield are
soldered on the inside cor-
ners (copper facing inward),
and the end pieces are
located inside the side
pieces (copper facing out
ward) for soldering on the
interior surfaces, as shown
in Fig. 3. Each of the two
side pieces is clamped in a
right-angle holder for sol
dering. An iron with a long
tip is invaluable. The larger
the box, the easier the sol
dering will be. The 1/32-inch
PC material can be cut with



heavy scissors, which
makes it easy to fabricate.
The usual one-ounce cop-
per PC material is OK
because rf cannot pene-
trate it at these frequencies.
When completed, the only
hole in the shield should be
the shaft opening, with the
solder seams continuous.

The oscillator voltage
should be limited to 12
volts and should be reg-
ulated with a good quality
IC-type regulator for sta-
bility and low noise, al-
though the current is only
about 10 milliamperes.
“Mostly AM” modulation is
accomplished by capaci-
tively coupling low-level
audio or video, limited to
about 0.1 to 0.3 volts, into
the base of the transistor
(Fig. 1). FM modulation is
capacitively coupled to the
varactor diode, as are the
afc or fine-tuning voltages,
if desired.

Dial and Calibration

A dial blank cut from
clear plastic made a disc 4
inches in diameter. Two cir-
cles were scribed on the
disk with radii of 1-1/2
inches and 1-3/4 inches to
facilitate marking. A
clearance hole was made
through the disc, and then it
was cemented to the hub of
a cut-down tuning knob
which fits the coarse-tuning
shaft. See Photo C. The
gearing ratio spreads the
tuning over about 340 de-
grees, which gives a read-
able dial for the frequency
range.

A TV set with detent
channel tuning was used for
calibration. This will give
reasonable accuracy if the
input is kept low enough so
that the TV set afc doesn’t
pull the frequency very
much to track the oscil-
lator. Remove the TV
antenna to keep the input
low. A very low-level af
signal at 500 to 1000 Hertz
is used to FM-modulate the
generator (Fig. 1). The TV
set is tuned to a local UHF
station and the audio tuned
in with the fine tuning at the

Frequency Quarter
wavelength

1000 MHz 7.5cm

1500 50

2000 375

2500 30

3000 25

3500 2.14

4000 1.875

4500 1.67

Table 2. Quarter-wavelength
distances for coaxial cavity
center conductor calibra-
tion. Refer to Fig. 4.

lowest possible signal
strength. The TV set fine
tuning is not changed dur-
ing the calibration proce-
dure. As seen from Table 1,
there are TV sound chan-
nels on or near each 50
MHz within about 1%, ex-
cept for channel 83 at the
end of the dial.

Mount the dial and cur-
sor temporarily as shown in
Photo C. The plastic dial is
marked on the reverse side
with a non-washable mark-
ing pen for neatness. For
each 50-MHz dial calibra-
tion point, set the TV to the
appropriate channel and
then tune the oscillator
down from the high side for
a weak interference pattern
(bars) on the screen. Then
further carefully adjust the
generator tuning until the
sound is tuned in. The pic-
ture pattern should still be
seen, so you will know that
you are not tuned to the im-
age frequency —which is 90
MHz lower. Repeat the pro-
cedure to check the calibra-
tion. The calibration marks
should come out in a regu-
larly-spaced pattern. Rub-
on numbers can be used for
the frequency settings on
the dial.

Harmonic Generator

A diode frequency multi-
plieris used in the harmonic
generator to excite a wide
tuning-range coaxial reen-
trant cavity resonator for
the frequencies above 900
MHz. For easy fabrication,
the center coaxial assembly
is made of thin-wall brass
tubing, available in hobby

Photo C. Dial assembly with cursor temporarily mounted

for calibration.

stores. It comes in suc-
cessive concentric sliding-
fit diameters from 1/16” to
5/8”, with a wall thickness
of about 0.015”.

The outer tubing of the
cavity is a brass toilet-over-
flow tube, 1-1/8” o.d.,
available in most hardware
stores. The ends of the cavi-
ty are 1” copper-tubing
caps which have an id. of
1-1/8”. The caps are cut
about 3/8” long with a
hacksaw. A hole is drilled in
the center of one piece for
the center conductor of the
resonator, as seen in Photo
D. The dimensions of the
cavity parts are shown in
Fig. 4.

As a design aid for max-
imum efficiency in this type
of construction, the follow-
ing design rules were used.

1) For maximum Q, the
ratio of the inner conductor
o.d. to the outer conductor
i.d. should be about 3.6,
representing an impedance
of about 77 Ohms.

2) Sliding electrical con-
tacts are hard to make and
harder to keep efficient.
Therefore, use quarter-
wave chokes at joints
wherever possible. In
chokes, minimize the spac-
ing between the conductors
(i.e., for low impendance).

3) The bearing sleeve for

Photo D. Component parts of the harmonic generator prior
to assembly. Only one BNC connector and one end cap are
shown. The center conductor has been scribed for calibra-
tion.
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Photo E. Detector assembly. Arrows point to hot carrier diode and to the battery.

the adjustable center coax
member is at least one-
quarter-wavelength long at
the lowest frequency used.

4) Allow about two diam-
eters of the center-coax-
member clearance to the
end cap at the extended
(low-frequency) position of
the inner conductor. This
reduces end effects which
would affect the linearity of
the tuning scale.

5) The rf feed-coupling
loop is close to the short-

circuited end of the cavity,
and the ground end is re-
turned to the BNC connec-
tor to reduce losses. The
loop is actually the har-
monic-generating diode.
The loop size should be
small compared to the
wavelength to minimize
frequency pulling.

6) If possible, have the in-
terior of the completed
coaxial assembly silver
plated. A thickness of
0.0001” is adequate' and

will not affect the sliding
fit.

7) The output is tapped to
the center conductor rather
than loop coupled. This
gives greater output (Photo
D).

8) The copper and brass
parts should fit well before
soldering, and good low-
loss soldering helps.

9) Several diode types
were tried to get the best
harmonic output without
idling circuits. The best out-

put came from selecting
diodes of the 1N914 type.
ldling circuits were not
used, to simplify tracking
when changing frequency.

The parts of the cavity
were cut to size and as-
sembled loosely to posi-
tion, and file notches were
made to locate the assem-
bly positions while solder-
ing. Pre-tin the mating sur-
faces to help the solder
flow. The threaded cable
bushings for the BNC con-
nector are first inserted
from the inside of the cavity
wall, as seen in Photo D.
The output connection wire
is insulated with a piece of
coax center insulator cut to
length and inserted before
final assembly.

The brass tubing is not
hard enough to make con-
tact fingers, but a contact
improvement can be made
to more sharply define the
tuning. In order to do this,
slightly compress each end
of the coax support bushing
by rotating against a flat or
in the jaws of long-nose
pliers. This cold-working
tends to make a tight fit on
the sliding center coax con-
ductor. Wear life is limited,
but it gives some improve-
ment in output.

Detector

Several types of diodes
were compared for best
sensitivity, including
1N914, microwave 1N21,
and TV-mixer diodes. The

Photo F. Harmonic generator assembled.
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Photo G. Attenuator assembled.




best sensitivity was ob-
tained from hot carrier
diodes with a small amount
of forward dc bias. These
diodes developed as much
as ten times the rectified af
signal of the other types.
Both Motorola HEP R0700
and Hewlett Packard
5082-2835 types worked
equally well. Since then,
Radio Shack has the
5082-2835 type as their part
number 276-1124. A for-
ward bias of about 0.25
volts works best, and the
maximum forward voltage
is 0.340 volts. The output
without bias is very poor.
Note aiso that these diodes
are very sensitive to dam-
age by electrostatic dis-
charge.

The circuit is shown in
Fig. 5. A small mercury
watch battery is used in a
voltage divider to develop
the bias. The current drain
is low, and the battery is not
switched. The diode must
have a dc return connec-
tion through the input cir-
cuit.

The detector assembly
was built into a small
mount with BNC connec-
tors salvaged from a scope
probe—see Photo E. The
battery was mounted with-
in a clearance hole drilled
in the PC board, and bridg-
ing wires were soldered on
either side of the PC board
about 90° apart to make
contact and to retain the
battery. This can be seen in
the photo.

The output level of the
detector depends on the
modulation used. With
amplitude modulation on
the generator, the rectified
signal can be seen on an
oscilloscope or detected
with an audio amplifier and

BNC
CONNECTOR

v
" iso

— ‘»A,

| MEG

T

speaker. The scope re-
sponse needs only to be
sensitive to the audio fre-
quency used, but it should
be high impedance. In this
way, 5 to 10 millivolts of
modulated signal is easily
read at the 4t or 5t har-
monic, whereas it is ex-
tremely difficult to detect
an unmodulated signal
above the second har-
monic.

In use, the harmonic
generator is adjusted for
the output frequency de-
sired with AM, and then the
desired modulation is used.

Attenuator

The attenuator is a wave-
guide-beyond-cutoff type.’
A coupling loop lying on a
diameter of a circular
waveguide propagates a
wave which the guide can-
not support and, therefore,
it is attenuated. A similar
coupling loop at some dis-
tance down the waveguide
picks up the energy. If the
waveguide diameter is
small compared to the
wavelength, the relative at-
tenuation is proportional to
the separation of the loops.
It is relative because of the
difficulty in setting a “zero”
in the vicinity of the loops.
The loops must lie in the
same plane and, to avoid
reflections, must be ter-
minated in the line-
characteristic impedance.

For a circular waveguide,
the cutoff wavelength of
the lowest mode propa-
gated is 1.71 times the di-
ameter. For 4.2 GHz, this
would be a diameter of 12.2
cm (4.8”). Therefore, an at-
tenuator with a diameter of
about one centimeter satis-
fies this condition. The at-
tenuation is 31.9 dB per

BNC OR PHONO
CONNECTOR

=

I 002

m

Fig. 5. The detector circuit used to set the frequency of the

harmonic generator.

diameter? under this condi-
tion, provided the coupling
loops stay in the same
plane and no harmonics are
transmitted. The closed har-
monic for this size pipe is
about 17 GHz.

Because of the end ef-
fects, the closest coupling
should be about one diam-
eter, which sets the 0-dB
point at about 30 dB below
the input.

The ratio of tubing diam-
eters should be 2.31 times
for 50-Ohm impedance and
3.49 times for 75 Ohms. Us-
ing tubing with an id. of
0.466”, the 50-Ohm center
conductor should be 0.188",
and, for 75 Ohms, 0.124".

The tubing parts are cut
to the dimensions shown in
Fig. 6. Cutting is easy if a
ring is filed around the tub-
ing and the section snapped
off. Small model maker’s
files are excellent for this.
The metal film load resis-
tors have one lead cut off,
and the end is scraped so
that it can be tinned and
then soldered to the center
conductor. The larger tub-
ing is then soldered to the
BNC fitting flange, and the
ground end of the resistor
soldered.

The "hot” end of the
sliding tubing is expanded
slightly to provide some
friction-fit to the inner
diameter of the barrel, as
was done with the coaxial
cavity parts. Small brass
hinges are used to make a
large hinge, preventing
relative rotation of the two

188°0.0.
378" LONG

466°0.0
374" LONG

$00° 0.0

e 51/8° LONG

FLANGE
MOUNT (2}

ends of the attenuator, as
shown in Fig. 6. A relative
attenuation scale is marked
on the inner barrel, with the
zero at about one diameter
The major marks for 30-dB
intervals are separated by
0.438” (1.11 cm), and the
10-dB marks by 3.7 mm. The
scale was scribed on the
brass and the marks inked
in.

The hinges can be omit-
ted if the attenuator ends
can be kept flat.

Conclusion

An inexpensive low-pow-
er generator has been de-
scribed for the UHF and low
microwaves. This generator
has capability for beginning
the TV and FM signal re-
quirement at these frequen-
cies. The component parts
are modular, easy to oper-
ate, and may be used in
other applications or with
other pieces of equipment.
The harmonic generator
can operate as a wave-
meter, and the attenuator
will work at lower frequen-
cies. The shielding is effec-
tive in limiting stray signal
radiation. Some design pa-
rameters have been given,
which may be applied to
other similar equipment for
these frequencies.ll
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ANTECK, INC. ™=

STAINLESS STEEL WHIP—FIBERGLASS LOADING COIL
PATENT APPLIED. NO COILS TO CHANGE
LESS THAN 1.5 VSWR (ENTIRE TUNING RANGE)

TUNE 3.2 TO 30 MHz FROM THE OPERATORS POSITION
FAST AND SLOW SCAN RATES

The Model MT-1RT mobile antenna tunes 3.2 to 30 MHz inclusive. 750 watts CW, 1500 watts PEP for hams, military.
MARS, CAP, and commercial service. Center loaded for high efficiency. Enables tuning to exact resonance 1o
wanted frequency. Allows full output from solid state finals. No worry about reduced output from shut down cir
-uits. Output is unaffected by moisture and the elements. Tuned by a control box at the operator’s position. Mast
section contains a double action hydraulic cylinder driven by two miniature hydraulic pumps and 12 volt DC
motors for positive control. No creeping during operation or mobtle motion. Can be remoted up to 500 ft. from
antenna

MT-1RT amateur net $240 00 9.00UPS shippinginU.S

MT-1RTR(retro kit for all MT-1's) $118.00 7.00UPSInU.S
MT-1 amateur net 129.95 7.00UPSInU'S ’
MT.1A (marine) stainless steel $179.95 7.00UPSInU.S SA
VISA
356
- Route 1, Box 415 -
ANTECK, INC. Hansen, Idaho 83334  208-423-4100

THE FUTURE OF TELEVISION
IS TODAY WITH DOWNLINK.

Why wait until 1985 just to get thFee channels of satellite reception when
Downlink's D-2X receiver can give you sixty channels of brilliantly clear
unedited movies, sporting events, world news and special programming
from the many satellites over the North American continent. ..Now.
The D-2X's modular format and state-of-the-art circuitry atlow for sharp,
colorful reception of the entire satellite bandwidth (from 3.7-4.2 gHz)
So you can get all sixty channels plus the new channels that will be
available in the future.

Made from the finest microwave components, the Downlink D-2X receiver
teatures dual-conversion design, permitting muttiple receiver installations
and phase-lock loop processing which brings living color to your TV.
The complete and easy-to-install Downlink System including the
D-2X receiver, low-noise amplifier, Skyview | antenna and cable
canbeyours for $3,595.00. So live the future of television
now. .. with Downlink
For the name of the Downlink dealer nearest you call toll-free
800-641-4645, ext. 214. In Missouri, call 800-492-4892

For more information. contact
Downlink, Inc.
30 Park Street

. Putnam. Connecticut 06260
DOWNLINK * (203) 9287731
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SELL TVRO EQUIPMENT
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for the right price.
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Alaska Microwave Labs
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Introducing the Model 7600 Satellite Receiver. New from Gillaspie and
Associates. Proof positive of a new generation in satellite receiver technology:
the successful integration of the most sought after high performance charac-
tenstlgs and ease of operation capabilities. Attractively packaged. Affordably
price
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See it today and experience the difference performance makes.

o FULLFREQUENCY tunable audio  Simplified channel tuning
« Reception 3700 to 4200 MHz  Improved video sensitivity
« Built-in video modulator ¢ All wood walnut cabinet
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The Model 7600 Satellite Receiver System Package comes with its antenna
mounted Image Reject Mixer (Down Convertor), 100" of RG59-U cable and
100’ of Belden DC cable with connectors installed.
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USSR TV satellites to encode the audio signal be-
tween the video lines of the composite TV picture

Quieting Curve. A graph of the signal-to-noise ratio
(S/N) versus the carrier-to-noise ratio (C/N) for a par-
ticular satellite TV receiver. Generally for C/N above
8 dB, SIN=C/N+ 38. The point on the curve below 8
dB C/N where S/N rapidly falls off is the FM threshold.

Registered TVRO. The FCC accepts registered Earth
stations so that it can be protected from possible ter-
restrial interference. Frequency coordination must
be performed as part of the registration procedure.

Regulated Power Supply. A dc power supply which is
designed to prevent minor fluctuations in line volt-
age from propagating into the dc output.

Resolution. A measure of detail reproduction ina TV
picture which improves with increasing S/N. It is also
a function of the number of scanning lines in a frame
The European color system (PAL, SECAM) has 625
lines and better resolution than the American (NTSC)
525-line system.

RFl (Radio Frequency Interference). Any electrical
spurious signals in the i-f range causing static and
noise in a receiver. RFl can also be caused by im-
properly shielded components within a receiver

RMS (Root Mean Square). A method of measuring the
average power or voltage in a sine-wave signal. See
P-P for comparison.

Rotor Systems. A method of rotating an LNA feed 90
degrees to switch between vertical and horizontal
polarizations. Many times an antenna rotor can be
used with remote control from indoors.

SIN (Signal-to-Noise Ratio). A TVRO measure of pic-
ture quality expressed in dB. Broadcast studios try to
put out signals above 50 dB S/N, CATV supplies 45-50
dB S/N, and typical VTRs have an S/N of 45 dB
Watchable pictures go down as far as 40 dB S/N. One
or two dB above the C/N FM threshold of a satellite
TV receiver will put a TVRO into the 45-dB S/N range
for fine pictures.

SATCOM F1. American TV satellite operated by RCA
to supply most of cable TV programming on 24 tran-
sponders (12 are vertical and the other 12 are hori
zontally polarized). Also referred to as just F1, it is
located at 135 degrees west longitude

SATCOM F2. American TV satellite operated by RCA
to supply assorted video and data programming to
Alaska and other points in the USA. Like its sister, F1,
it has 24 transponders. It is located at 119 degrees
west longitude and can be also referred to as just F2

Saturated Transponder. A satellite TV transponder
which is operating at full power. They do not have
agc circuits, so the output transponder power is
proportional to the received signal from the Earth.
Sometimes the uplink signal is backed off so that the
transponder will have a longer useful life. In that
case, EIRP levels on the Earth will also be proportion-
ally lower.

Schottky Diodes. High-frequency solid-state recti-
fiers used to build microwave mixers.

SCPC (Single Channel Per Carrier). One stream of
data or programming on a satellite communications
carrier as opposed to multiplexing many voice or
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data subchannels within a given carrier frequency
Mostly used for voice (telephone), many separate
carriers having different frequencies can fit into a
36-MHz-wide satellite transponder

Scrambling. Techniques to encipher a TV signal to
prevent unauthorized reception without a descram-
bler device. Typically this is done by coding the sync
information of the video signal. None of satellite TV
for CATV use is scrambled.

SECAM (Sequential With Memory). A French color
TV system with 625 lines per frame and 50 fields per
second. It is also used in the USSR

Sensitivity. This performance parameter measures
the input signal required to produce an adequate pic-
ture from a satellite TV receiver.

Shielding. The design process in which electronic
components are protected by sheet metal or other
conductors from spurious signals. Coaxial cables are
shielded by the outer conductor, which is grounded

Shrouding. Protective walls or screens around a dish
antenna which stops side interference. It is not need-
ed at most Earth-station sites

Sidelobes. Areas from which noise can leak into a
dish antenna from the side. Sidelobe performance is
the ability of a given dish to reject these in favor of
the satellite signal

Signal Combiner. This is the reverse of a signal split-
ter. It allows several TV signals on different channels
to be merged onto a single broadband transmission
line. Many times this device can be substituted for by
a signal splitter connected in the reverse direction

Signal Distribution System. A network of signal ampli-
fiers, splitters, and cables bringing satellite and off-
the-air TV to a number of separate TV sets. Usually
all the parts are 75-Ohm devices with baluns to con-
vert to a TV set’s 300-Ohm antenna terminals.

Signal Splitter. This is a passive device which enables
two or more TV sets to divide a TV signal between
them with proper balancing and isolation. It can be
supplied in either 75- or 300-Ohm impedances.

Signal Trap. A passive device which filters out a se-
lected channel. This can be used to control the distri-
bution of a premium (pay-TV) channel or to remove a
source of interference.

Single Conversion. This technique uses just a single
local oscillator and mixer to convert a satellite TV
signal from 3.7-4 2 GHz down to the final i-f (usually
70 Hz). Lower parts count and ease of assembly are
important advantages over double conversion but
care must be taken to prevent noise on the image fre-
quency from leaking into the output.

Sky Noise. Background microwave radiation coming
from deep space which can be a noise source for dish
antennas. Sky noise provides a lower boundary for
the possible noise temperature of any dish antenna
and is approximately 16-20° K

SMA Connectors. Miniature fittings to conduct sig-
nals between parts of a downconverter using small
circular waveguide

Snow. Dot-type TV interference associated with
weak signals in UHF/VHF TV pictures. See also
Sparklies.



SNR. See S/N.

Solar Interference (Outage). Twice each year, the
sun’s path will position it behind the TV satellites in a
direct line of sight with TVROs. Care must be taken
to prevent concentrated heat from cooking the deli-
cate LNA at this time if a prime focus antenna is used
ina TVRO.

Space Attenuation. The loss in a TV satellite signal
due to the fact that the beam spreads out after leav-
ing the antenna. This is a major factor in path loss.

Sparklies. Weak signal noise which appears as a dot
or streak interference in a satellite TV picture. Loss of
lock in an FM video demodulator causes this, and in
extreme cases tearing or loss of the picture will
result.

Spherical Antenna. This is an alternate form of dish
antenna, easy for the layman to construct and having
a circular cross-section instead of a parabolic one.
Another feature is the ability to employ multiple
feedhorns in front of the dish to receive signals from
up to 10 TV satellites at once within a 40 degree orbi-
tal arc. Its design was invented by Oliver Swan

Spot Beam. An antenna downlink pattern which pro-
vides a continent-sized footprint for an INTELSAT
satellite. Generally the term describes any narrow
satellite beam confined to a specific relatively small
area.

SPTS (Satellite Private Terminal Seminar). An indus-
try educational and trade show conducted three
times a year in various locations by Robert “Coop”
Cooper.

stability. The ability of a tuning circuit to avoid drift
that most often is caused by ambient (surrounding)
temperature changes. Lack of stability is the main
reason that afc circuits are used in satellite TV re-
ceivers. Crystal control provides the best stability.
The term is also used to describe the ability of an am-
plifier to resist feedback of the output signal around
to the input side. Home-built LNAs may become un-
stable and begin oscillating if leakage is not
prevented

sweep Generator. A test-equipment device which
creates a signal evenly over a range of frequencies.
They are used to align frequency-sensitive compo-
nents such as filters.

Sync Pulse. Sync is an abbreviation for synchroniza-
tion. Horizonta! and vertical oscillators lock on these
spikes in a TV set_ It is part of the video picture infor-
mation in the composite TV signal

Tearing. A form of weak signal interference which
causes ragged streaks on the TV picture in vertical
lines joining light to dark transitions. If this occurs in
a satellite TV picture it is a good indication that the
receiver is operating well below FM threshold

Termination. A connector or passive device at the
end of a signal transmission line. This is like an end
cap to maintain the impedance of the line.
Terrestrial Microwave. Communications links on the
ground using microwaves. One of the allowed
ground frequencies is the same as the band allocated
to TV satellites, and frequency coordination is need-
ed by commercial TVROs to resolve conflicts.

Test Equipment. Auxiliary electronic signal generat-
ing and measuring devices used to tune and trouble-
shoot electronics equipment, including LNAs and
satellite TV receivers. Some of these are: sweep gen-
erators, signal generators and markers, frequency
counters, volt-ohmmeters, and oscilloscopes.

Test Pattern. This color bar pattern helps satellite TV
technicians properly maintain uplink and downlink
equipment. It seldom appears on VHF/UHF TV, but
on TV satellites it occurs when a transponder is
unused.

Threshold Extension. A circuit technique, sometimes
located in the loop filter of a phase-locked loop de-
modulator, which improves the low signal perform-
ance of a receiver by lowering the FM threshold by 3
dB C/N.

Tilt Attenuator. A form of signal attentuator which
compensates for the fact that high frequency sig-
nals lose more strength than low frequencies over a
given run of transmission line. One of these is in-
serted into a signal distribution system just before a
trunk-line amplifier.

Translator. A TV repeater which operates on
UHF channels 70 to 83 (806-890 MHz). It retransmits
ordinary broadcast TV to areas which cannot get
direct reception.

Transients. Fluctuations in power supply voltages
which can cause noise in a receiver and sometimes, if
powerful enough, can damage delicate transistors in
the LNA or receiver.

Transponder. Satellite hardware which implements a
channel. It consists of a receiver 36 MHz wide in the
6-GHz uplink band and a broadcast transmitter 36
MHz wide on the 5-GHz downlink band. TV satellites
have 12 or 24 transponders

Turnkey. An equipment supplier who installs
everything for the end user who only has to “open it
with his key.” This is the most expensive but most
professional installation method.

TVRO (Television Receive-Only). Acronym for a
satellite TV receiver (Earth station) consisting of dish
antenna, LNA, and one or more receivers

Tweaking. Tuning by hand to optimize performance
of a circuit after assembly. Also called alignment.

Twinlead. A 300-Ohm transmission line to carry TV
signals to the set. It is made in the shape of a flat rib-
bon, having lower losses than coaxial cable (coax)
but being less resistant to rf interference.

TWT (Traveling Wave Tube). A high-power micro-
wave amplifier on board TV satellites. Each tran-
sponder has one.

UHF (Ultra High Frequency). TV channels 14 through
83 (470-890 MHz), which are 6 MHz wide

Ultra Low Noise LNA. See Parametric Amplifiers.

Uplink. The Earth station which transmits TV pro-
grams to the satellite for relay back to the ground. It
is also the name for the communications path from
the Earth to the satellite

Vco (Voltage-Controlled Oscillator). A signal-

generating component which provides an input to
the downconverter and demodulator portions of a
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satellite TV receiver. The oscillator’s frequency is
determined by an applied voltage.

VCR (Video Cassette Recorder). See VTR.

VHF (Very High Frequency). TV channels 2 through
13 in the following bands: channels 2-4 occupy
54 through 72 MHz, channels 5-6 occupy 76 through
88 MHz, and channels 7-13 occupy 174 through
216 MHz

Video Monitor. A high-quality television screen lack-
ing a tuning circuit which accepts video baseband in-
puts directly from a TV camera, VTR, or satellite TV
receiver with no modulator required. They are not
mass-produced and are ironically more expensive
than TV sets of the same size.

Vswr (Voltage Standing Wave Ratio). A measure of

the efficiency of a signal interface, especially the im-
pedance match of the antenna to the LNA.

VTO (Voltage-Tuned Oscillator). Also called a
Vco (see above).

VTR (Video Tape Recorder). A useful adjunct to a
satellite TV system.

ITU (International Telecommunications Union).

Deals with timely issues such as frequency band
allocations worldwide.

Waveguide. A microwave conductor shaped in the
form of a rectangular tube to prevent signal loss. Size
WR229 is used for 3.7-4.2-GHz satellite TV signals. It
can be pressurized to remove ambient moisture and
further increase its performance.

West Coast Feed. Satellite TV programming time
shifted and broadcast primarily for the benefit of
west coast viewers. If one misses a favorite movie on
the east coast feed, he can watch it four hours later
on the west coast transponder.

WESTAR 1. American TV satellite operated by
Western Union. It has only 12 transponders and is
located at 99 degrees west longitude

WESTAR Il. American TV satellite in the WESTAR
series located at 123.5 degrees west longitude. It also
has just 12 transponders

WESTAR Ill. American 12-transponder TV satellite in
the WESTAR series which is located at 91 degrees
west longitude.

Wind Loading. The force upon a satellite TV dish and
supports caused by air pressure. Generally, a dish
should be able to withstand 120 mph (193km/h) and
be able to sustain a 40-mph wind without damaging
the picture.l

HAM HELP

| need instruction manuals
and schematics for a Singer/
Gertsch frequency meter (model
FM-6) and a Hickok modet 670
oscilloscope. | will promptly
reimburse with thanks for loan
to copy or copying costs.

Leslie W. Bruce W0OX

335 S. 40th Street
Boulder CO 80303

| am in need of a schematic
for a Sideband Engineers model|
SB-450 transceiver. | will be glad
to pay duplicating and mailing
costs, or | will duplicate on
receipt and send back by mail.

Alex Haynes

2703 Hambleton Rd.
Annapolis MD 21140
(301)-956-2302

I would like to obtain informa-
tion from other radio amateurs
on two-meter repeater locations
in New England. | am in the pro-
cess of compiling a listing of
two-meter repeaters in New En-
gland showing exact locations
(mountaintops, buildings, etc.).
Other information such as auto-
patch capabilities (access
codes not necessary), RACES
affiliation also are wanted. Glad
to share information with any-
one interested.

Ed Soomre N1BFF

1 Alcott Drive
Northboro MA 01532

| need a copy of the scanner
circuit that was popular for the
HW-202 in 1975. Mine has
stopped working.

Gordon Lauder W9PVD
Rt. 2
Webster Wi 54893

I am collecting club bulletins
from all over the world. Who will
send me a copy of his club
bulletin? I'll send ours plus
postage costs.

Marc Demoor ON1GR
Vredestraat 13
B-9720 De Pinte
Belgium

Satellite TV

FOR THE HOME &
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites! HBO, Showtime. su-
per stations, sports and
movies woridwide

We don't just
sell information!
We Manufacture

book. Constantly up-

Hardware! dated, our 94 Page

technical information book and catalog gives you all
% the facts. Inexpensive dishes_feeds, telem-
etry software, kits and more. Recom-
mended reading by NASA, The Office
of Consumer Affairs and quality com-
panies like Rockwell/Collins Send
]
$7.95 today! caly 09

24-hrs. C.0.D. Hotline
(305) 339-7600

°SPACECOAST

RESEARCH CORPORATION
P.O. Box 442-D, Altamonte Spgs, FL 32701

SATELLITE TV
RECEIVER KITS

FACTORY DIRECT
We have complete kits,
individual boards, and
components. Call or write
for further information.

E COMPLETE
5 RECEIVING

SYSTEM
* OISH ANTENNA
s

93005
"PREAMPLIFIER
vt .
«RECEIVER
o160, VOV

JUST PUBLISHED: 8% X 11
BOOK glives a weaith of wp-
dated (Information om -
Antennas = Receivers « Low
Noise Amplifiers «  Sources

From oftshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the

UNDER $300

® Services * Equipment « OISN rveo ANTENNA
Manufacturers » Much More. FOR ROOF OR PORCN
Our book takes the mystery out of the sophisticated technology
of satellite transmission and reception. This volume represents all
the essential knowledge made easy to wnderstand and will show
YOou how easy it is to have a 90 channel reception System $o that
You an enjoy: first run movies, foreign fFllms, Las Vegas enter
tainment, live sports, and much more. Everything being telecast
in the world could be yours at a twist of 3 knob'

STAR TRAK -+
SYSTEMS, INC.

404 Arrawanna St.
Colorado Springs, CO 80909
(303) 475-7050

LIVE VIA SATELLITE, INC.
P.0. Box 2561, Dept. M-1 , Delray Beach, FL 33444

Sends995 pius $2.50 shipping & handling
Robby Jera Dave orcall our 24 hr. C.0.D. order line (305) 845-4447

WBOSFR NQAGT wDeCDU Name
Address
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TE-12PA

67.0XZ 854YA 10351A 12733A 156.75A 19287A

Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull ~ 744WA 91522 110922  13654Z 167962
you out of a sticky situation. Need a different CTCSS ;;:(7) ég 3‘;;253 }}g;gg; :Zézgja };3;823
tore for each channel in a multi-channel Public Safety 825YZ 10001Z 123.03Z 151452 186272
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be TE-12PB
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test TEST-TONES:  TOUCH-TONES: BURST TONES:
equipment is required. As usual, we’re a stickler for ,% ?% :?,032 :g 1333 2533 §j§g

1day delivery with a full 1 year warranty. 1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550

* Output level flat to within 1.5db over entire range selected. 2805 1800 2100 2350

* Immune to RF. =R = el e T vve W
* Powered by 6-30vdc, unregulated at 8 ma. ¢ Frequency accuracy, +1Hz maximum —40°C to +85°C

* Low impedance, low distortion, adjustable sinewave output, * Tone length approximately 300 ms. May be lengthened,
5v peak-to-peak. shortened or eliminated by changing value of resistor

* Instant start-up. $89.95

* Frequency accuracy, +.1 Hz maximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
* Continuous tone

v 443

h" COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667

(800) 854-0547/California: (714) 998-3021
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Going Bird Hunting?

Stephen Gibson
PO Box 38386
Hollywood CA 90038

A side from making your
equipment work, find-
ing the satellite may be
your biggest problem. Typi-
cal dish-antenna beam-
widths run less than 2 de-
grees, so you may end up
scanning the skies for
hours. You can cut the job

— Satellite Central, part 11l

down to only a few min-
utes, however, if you know
the location of the satellite
relative to your particular
location. Here’s how to
do it.

By now you know that
most of the interesting TV
satellites are located in geo-
synchronous orbit above
the Earth’s equator. The
idea of equatorial satellites
is not new. In fact, this ideal
coverage spot was suggest-
ed nearly 37 years ago by
famed science-fiction writ-

8w /..\ 7 ci——
A
& 5') CLARK
st 8EL
WESTAR |1 27
WESTERN UNION (Q‘J
G \~)
\ 22,300 MILES
w . o
b=
ANIK A-3 Q
CANADA
14w <‘&;7)

ANIK B-1 4@
canaba N
09°*W SN
ANIK A-)
CANADA
104*W

WE
WE
99

STAR | =
STERN UNION \\

—

w

WESTAR 111

COMSTAR 8 91*
95°

Fig. 1. Geostationary satellites. Clarke-belt satellites circle

the globe above the equator

at the same rotational speed as

the Earth. They appear to us as fixed points in the sky, which

simplifies antenna pointing.
60
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er, Arthur C. Clarke, who
published an article in
Wireless World called “Ex-
tra-Terrestrial Relays.” Fan-
cy that! It's taken some
time for the idea to catch
on. Bob Cooper W5KHT
suggested that we name the
belt after Clarke. Good idea.

Can we see Clarke-belt
satellites as we did Sputnik?
You’d have to really squint
because they orbit the
Earth nearly 22,300 miles
out! To an observer here on
Earth, the satellites in Fig. 1
appear to be standing still
because they circle the
Earth every 24 hours . . and
in the same direction. This
makes tracking a piece of
cake. Just point the dish
and walk away, hoping a
whiff of wind doesn’t blow
you off boresight!

Getting Our Bearings

To locate a satellite, we
must use some frame of ref-
erence or coordinate sys-
tem. While astronomers use
the galactic, ecliptic, and
equatorial systems, we can
take the easy way and use
the horizon-coordinate sys-
tem because the satellites
appear to us as static points
in the sky. Horizon coor-
dinates are simply azimuth
and elevation. Think of
elevation as being so many

vertical degrees up from
your horizon and think of
azimuth as a horizontal
twist around to the satellite
from a point looking at true
north. The vertical tilt and
the horizontal twist are
seen in Fig. 2. That's all
there is to it.

Let's get some idea of
what the belt looks like
from your location. We also
can find a good spot for the
dish at the same time. Go
outside and look at the
southern sky (readers below
the equator look north). If
you are at a medium lati-
tude, say 30 to 40 degrees
north, imagine a giant rain-
bow arch sweeping across
the southern sky from east
to west with its highest
point about 45 degrees off
the horizon (see Fig. 3).
Perhaps your imaginary
rainbow passes through a
tree or rooftop. If so, you'd
better find another spot for
your dish.

At this point it's a good
idea to do some research,
and either calculate, com-
pute, or buy a computer
printout of satellite coor-
dinates for your specific lo-
cation. Then go outside
again and pinpoint the di-
rection of each satellite you
may want to receive before
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Go Crazy Doing It Yourself

The following cookbook procedure is a summary of several
articles on the subject which |'ve reduced down to three for-
mulas. Even at that, you may find the process burdensome
without a full-function programmable calculator. In the
unlikely event that you are reduced to the bare essentials of
just a cheapy pocket job or, God forbid, a book of trig tables,
here are the exact steps to take:

Fig. 2. Az/el coordinates are simple to understand. Elevation
is a vertical tilt. Azimuth is a horizontal twist from true
north (not magnetic north). (a) Elevation angle is measured
from your horizon. (b) Azimuth angle is measured from true

north turning clockwise.

/
/

/

/" / “ LO :‘-. ING

Fig. 3. To an observer at 30 to 40 degrees latitude, the Clarke
belt appears as a giant rainbow. At the equator, the Clarke
belt appears directly overhead stretching east and west.

you start pouring a con-
crete antenna base. A
friend of mine skipped this
step and accidentally erect-
ed his dish so that the best
TV satellite worth viewing
was directly behind a tree!

Even a clear shot doesn’t
mean you won’t have prob-
lems, however. | recently
moved to a mountaintop
where nothing would block
my view. Nothing, that is,
except heavy interference
from Ma Bell who just hap-
pens to share this same fre-
quency band (3.7-4.2 GHz}!
Ma Bell is a different kind
of blockage. I'll cover the
illness and the cure for in-
terference in a future
Satellite Central.”

Finding All the Info

Scores of articles (and
even books) have been pub-
lished on how to calculate
satellite bearings. |'ve
assembled a bibliography

of a select few in the box on
this page so that you can
go hunting for back issues.
Or you can scan the pages
of 73 for someone who'll
generate a bearing chart for
you by computer. If you
own a computer or know
somebody who'll lend you
one, you can use the pro-
gram listing given here. It's
nothing fancy, but it will
give you answers with even
greater accuracy than you
need to point your dish.

It doesn’t matter if you
opt for graphs or calcula-
tors or even a computer to
do the work. You still need
three pieces of information
before you begin: (1) The
longitude of the desired
satellite, (2) your longitude,
and (3) your latitude.

Perhaps you’re wonder-
ing why we need only the
longitude of the satellite?
Another look at Fig. 1 will
show you that despite their

1) Find out if the satellite is visible from your location and
skip this step if you're pretty sure the bird can be seen. Other-
wise, caiculate the following (watching the signs!'):

LD = Satellite Longitude — Your Longitude

Stop here if LD is greater than 81.3 degrees: You can't see it

because it's below your horizon. :

Then, where LAT = your lat

itude (use a negative latitude if

you are below the equator) and AD = the number of angular
degrees you are from the satellite subpoint, do:

AD=cos-'(cos LD cos LAT)

AD must be /ess than 81.3 degrees or you should forget it.
2a) Calculate azimuth if you are in the northern hemisphere,

where LAT = your |latitude:

AZ =180 + tan - ! (tan LD/sin LAT)
2b) Calculate azimuth if you are in the southern hemi-
sphere by using a negative sign in front of latitude, where LAT

= —(your latitude):
AZ =tan- (tan LD/sin LAT)

3) Calculate elevation angle: -
EL=tan-'(cos LD cos LAT - .151/ A —(cos LD cos LAT)?

You can read more about bi

rd hunting and even dig into the

math in the following references:

“Microcomputers and the Satellite Station,” Taggart, 73,

February, 1980.

“Locating Geosynchronous Satellites,” Johnston, QST,

March, 1978.

“Calculating Antenna Bearings,” Shuch, Ham Radio, May,

1978.

Satellite Navigator Manual, Gibson, published by STTI.

distance, the latitude of the
birds is really zero because
they orbit directly above
the equator. That’s zero de-
grees latitude. So all we
need is longitude. This is
measured in degrees run-
ning east or west from
Greenwich, England. If you
look at the program listing,
you'll see the west longi-
tude of nearly all Clarke-
belt satellites down in the
data statements.

Next, you’ll need your
site coordinates. Like the
satellites, your location is
measured from the same
references, Greenwich,
kEngland, and the equator. A
good place to look for your
coordinates is on a topo-
graphical map. You can buy
one for your area from a
map store or direct from
the Department of the In-
terior. Aeronautical maps

are another good source.
Even an atlas will do.

If you can’t find a map,
call a local radio or TV sta-
tion and use their coordi-
nates. Perhaps the coordi-
nates of the club repeater
will do if it’s not too far
away. Your local airport
tower may be able to give
you their coordinates. As a
last resort, look in books
dealing with astrology! You
may find coordinates for
your city or one nearby be-
cause astrologers also need
coordinates to construct
their charts.

Hair-Splitting Accuracy
Despite what the purists
may say, practical experi-
ence has proven that you
can be 15 or 30 miles off in
coordinates and still find
the bird! It’s really all
a matter of accuracy in
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Program listing.

10 CLEAR : RESTORE : CLS

20 PRINT"CLARK BELT SATELLITE PROGRAM"

30 PRINT: (C) 1981 STEPHEN GINSON
40

SO PRINT"EARTH STATION COORDINATES:“:PRINT
60 PRINT"LONGITUDE - INPUT DEGREES ,MINUTES,SECONDS"

70 INPUT VD,VM,VS

80 INPUT"IS THAT EAST OR WEST LONGITUDE (E/W)

“ivs

90 PRINT:PRINT"LATITUDE - INPUT DEGREES ,MINUTES,SECONDS"

100 INPUT HD,HM HS

110 INPUT"IS THAT NORTH OR SOUTH LATITUDE (N/S) ";H$
120 *

130 cLS

140 PRINT " CLARK BELT SATELLITE ANTENNA BEARINGS"

150 PRINT " "

160 PRINT"SATELLITE" ,“LONGITUDE"," AZINUTH"," ELEVATION"
170 PRINT " "

180 °

190 s§=" * WEST LONC FOR ALL SATELLITES!!

200 G = VD+(VM4VS5/60)/60 :
210 IF A=0 THEN A=.001
220 IF VS="W"THEN G=-C
230 IF HS="S"THEN A=-A

250 “CALCULATIONS
260 FOR J=1TOS54 :
270 B = G ~ (F)
280 1F B>180 THEN B = B-360
290 IFB<~-1B0THENB=B+360

READ SAS , F

300 IFB=>81.3THEN D=B-81.3: GOTO 520 :°

tF = -F

A = HD+(HM+KS /60) /60

ERRORY!

310 Q=(COS(B*.0174533))*(COS(A*.0174533))
320 Co(=ATN(Q/SQR(=Q*Q+1))+1.5708)#%57.29578

330 I1FC=>81.3ITHEND=C~81.3: GOTO 520 :°

350 * DO PRINT-OUT

ERROR!!

360 CI=C*69.057: "MILES TOO SUBFOINT (NOT USED)
370 AA=IBO+(ATN(TAN(B®,0174533)/SIN(A*.0174533)))%57.29578

380 IFA<=OTHENAA=AA-180
390 R=3957:H=22245

400 S=SQR{U(RP2)+((R+H)P2)=2*R*(R+H)*COS(C*.017453)))
410 EE=(((S#2)+(RE2)=((R+H)B2)))/(2%R*S)
420 E=(~ATN(EE/SQR(-EE*EE+1))+1.5708)*57.29578-90

440 PRINT SAS ,
450 °

460 NEXT

470 *

480 INPUT"WANT ANOTHER Y/N ";AS:
490

500 END

s10 *

520 ° ERROR FLAG

ABS(F) , AA , E

$30 PRINT SAS," BELOW HORIZON BY ";D;"

540

$50 DATA "ATS=-3",69,"GOES~-1",75

560 DATA " . ".91,"COMSTAR 2" ,95,"WESTAR 1",99

570 DATA " 5 JUANIK A2™,106.5,"ANIK B¥, 109, ANIK A" 114
S80 DATA " S " 119,"WESTAR L123.5,"COMSTAR 1", 128

590 DATA "SATCOM IR", TCOM 1",135,"sSM5-2",135

600 DATA "ATS-6",140, S L1649, "STATSIONAR 10",170

610 DATA “INTELSAT IV F4™ 181 ,“MARISAT 2",183,"INTELSAT IV FB8", 186

620 DATA "STATSIONAR 7' 0,"-CS-",225,"-ETS-",230,"-BSE-",250

630 DATA "STATSIONAR T" 261 ,“EXKRAN 2",261,"EKRAN 1", 261 ,"STATSIONAR 6", 275
640 DATA "PALAPA 1",277,"STATSIONAR 1", 280 ,"PALAPA 2",28) "MARISAT 3", 287
650 DATA "INTELSAT IVA F3",297,"INTELSAT IV FI1",298.6,"INTELSAT IV Fé6", K 300
660 DATA “INTELSAT IV P5",300,"STATSIONAR 5",302,"SYMPHONIE 1", 311

670 DATA "STATSIONAR 9", 315

680 DATA "INTELSAT IV F7",1,"INTELSAT IV F2",4,"SYNPHONIE 2",11.5

690 DATA “"STATSIONAR 4",
700 DATA "INTELSAT IVA F
710 DATA "INTELSAT IV F3",34.5
720 END

14

pointing your dish. The
typical readouts you might
use, such as a carpenter’s
inclinometer or a compass,
may get you within a cou-
ple of degrees, anyway. It's
like trying to read fractions
of mph on your auto speed-
ometer! That’s why accur-
acy in calculations to sever-
al places is unnecessary.

IF AS="Y" THEN 10

DEGREES":GOTO 460

SIRIC", 15, "MARISAT 1", 15, "INTELSAT IVA F4",19.5
4.9,"STATSIONAR 8",25

+"INTELSAT IVA F2",29.5

We'll attempt to solve this
problem later on with a
digital or analog readout.
There is a limit to the
number of satellites that
you can see from your loca-
tion. The curvature of the
Earth blocks your view. The
limit of your visibility is
about 81 angular degrees in
any direction. And, because

APARTMENT BLUES?
Get on the air NOW!
with

HANDBOOK OF APARTMENT OPERATION
by Dan Fox, wW21QD.

Everything you need to know about operating from these
tough spots. Over 150 fact-filled pages cover
every aspect of apartment/condo operation.
MONEYBACK GUARANTEE
only $12.50 + $1.50 p&h Check, MC, VISA (card#-date)
to Wessex Publishing Co. Dept. B9
POB 175 N. Chelmsford, MA. 01863

jl
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the satellites are located
above the equator, you will
see fewer birds as you move
north or south. If your an-
tenna were located on the
equator, you could look +
81 degrees along the Clarke
belt and see a maximum
number of birds. 1t’s a great
location except that very
few birds lay footprints on
the equator. See “Satellite
Central, part 1” (73 for No-
vember) about footprints.
So, you've got to move to-
wards the footprints to re-
ceive pictures.

As you move farther
away from the equator, the
birds on the ends of the belt
begin to drop below your
horizon. At a point roughly
81 degrees north (or south),
all the satellites drop from
your view. What? No satel-
lite TV at the north pole? At
Thule, Greenland, for exam-
ple, SATCOM Il is just
about 1 degree off the hori-
zon. The Armed Forces Net-
work uses a massive dish
pointed at the horizon to
receive transponder 9.

Signal level is not their
only problem. At nearly
zero degrees elevation, the
dish intercepts terrestrial
noise from the Earth which
greatly increases their noise
floor.

Save Time With a Computer

Perhaps the best way to
get satellite bearings is with
a computer. It’s fast, accu-
rate, and eliminates any
drudgery other than merely
typing the program into the
machine. The listing given
with this article is short and
devoid of any fancy format-
ting because | have no idea
which machine you'll be us-
ing. It's in Microsoft BASIC.
Take it from there.

In a nutshell, the pro-
gram asks for your coordi-
nates and then calculates
azimuth and elevation for
each satellite in its
54-satellite data base. You
can add new birds to the
data statements as they are
put into orbit. Just be sure
to adjust the size of the

FOR/NEXT loop on line 260
to accommodate them.

Buried in the code, down
in line 400, is the calcula-
tion for what is known as
slant-range. It is the dis-
tance to the satellite from
your location and not much
use to you unless you want
to calculate signal level
and happen to have an in-
tensity-matrix overlay
somewhere else. You still
may want to include it in
the printout. Just print the
variable S in line 440. Then
add ,”DISTANCE” onto the
end of line 160 so you will
have a title for the distance
column (don't forget the
comma). You also will find
that C1 in line 360 is the dis-
tance to the satellite sub-
point, a spot on the globe
directly below the bird. You
may want to print it, too.

The formulas don’t work
for the special case of an
Earth station exactly on the
equator. Everything works
fine if you move the dish
a short distance north or
south. I've inserted a minor
fudge factor of a few sec-
onds of latitude in line 210
just in case you want to test
your suspicions and see
that a dish at that spot
would indeed have an azi-
muth bearing of 90 degrees
or 270 degrees. While fudge
factors are not a very good
idea, especially in a com-
puter program, it sure beats
getting a “division by zero”
error message. Besides, the
output still will be accurate
to within 7.2 seconds of arc!
It’s hardly worth mention-
ing when you consider the
real effort will be erecting
that 10-to-20-meter dish on
the equator to receive what
few signals are actually
available!

Other mods worth con-
sidering are an error trap so
that only visible satellites
are printed. You may also
want a software counter so
that the ouput doesn’t
scroll off the screen until
the program receives a key-
board command. If you



have a printer, it's a simple
matter to change all the
PRINT statements to
LPRINT. Or you could store
the answers in another ar-
ray, then branch to a printer
subroutine. TRS-80 Model |
users need only POKE the
printer device control block
with the CRT vectors and

LPRINT thereby, having
their cake and eating it with
optional branches

Satellite Central needs
your input of comments
and ideas—with full credit
to be given, of course. Most
of the new developments in
just the last two years have
been from hams like your-

SCANNERS

=

SHIPPING. NO C.O.D. OR CREDIT

FOR SPEC. SHEETS.

LOWEST
POSSIBLE

PRICES
ANYWHERE

—/
‘/_,)")"‘;(313) 597-1808
BEARCAT® 350 $399.95
BEARCAT® 300 $339.95
BEARCAT® 250 $269.95
BEARCAT® 20/20 $279.95
BEARCAT' 210XL $219.00
BEARCAT' 100 $289.95

ADD $7.00 PER SCANNER FOR U.P.S.

CARDS ALLOW 30-45 DAYS SHIPPING
ON SOME MODELS. WRITE OR CALL

EVERGLADES COMMUNICATIONS

self who have adopted a
“Gee whiz, why can’t we do
it this way?” attitude, and
have developed extraordi-
nary designs that “won't
work’ according to the old
guard. Yet simple things
like $75 receivers and
cheap window-screen an-
tennas are appearing every-

where. The time is right for
you to join in the fun of
receiving TV from space.

If you have a question re-
garding the topics we cover
here, feel free to drop me a
line (letters only, no calls,
please). Sorry, | can answer
mail only when it is accom-
panied by an SASE @

MICROWAVE ANTENNAS

2184 J&C BLVD. NAPLES, FLA. 33942

TUNLS 2.1 GH.
PREAMPLIFIER 20
OUTPUT TUMLS TV
OUTPUT I"PEDA'CL

$179

TWO FOR $345.00

COVPLLETE

50 dB SYSTEN GAIN

dB GAIN 2 diB NF
CHANNELS 2 TO
> OR 309 OHMS

FULL YLAR WARRANTY
PLRFORMANCE GUARANTEED O®
YOUR AMONEY REFUNDED

INCLUDING SHIPPING (U.P.S.)
DEC.

\VISA AND MASTERCARD ACCEPTED

CALL (804) 489-2156

AVAILABLE SEPARATELY
1 JB PREAMNPLIFIER

4 GHe

.95 .

1981 ONLY

49.95,

NORDLUND & ASSOCIATES

-

-~ 327

I

!Enjoy Satellite TV Now

14

Better than Cable TV—Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials. FREE movies, sports
and Vegas shows —worldwide. crystal clear
| reception connects to any TV set. Big (8 x 11in
[ book loaded with details, photos. plans, kits
TELLS EVERYTHING! Satisfaction Guaranteed.
Send §7.95 TODAY! Add §

4

GLOBAL ELECTRONICS,
|P.O. Box 219-H, Maittand, Florida 32751

"

=

for 1st class (air mail) or ca
(305) 862-5068

HOLIDAY SPECIAL

ASSEMBLED AND TESTED
AMATEUR TELLVISION MICROWAVE DOWNCONVERTER

READY TO INSTALL

FULLY ASSEMBLED AND TESTED
SLOTTED WAVEGUIDE ANTENNA (15

dB GAIN)

NOT A KIT

29.95, POWER SUPPLY 534,95

~See List of Advertisers on page 130

EXTRA

AVANTLK GPD SERIES AMPLIFIERS (GPD 401
AVANTEK VTO OSCILLATORS $130.00 EA., CIRCUIT BOARDS FOR GPD 400 SERIES ANPS S 2.00 ea
VIRGINIA RESIDENTS PLEASE ADD 4 STATE SALES TAX

PLESSEY

AVANTEK

WE NOW STOCK PLESSEY 1600 SERIES ICS

GPD 402, GPD 403)

See you at the Richmond, VA Hamfest in January
See you at the Vienna, VA Hamfest in February

ELECTRONIC HOBBY INNOVATIONS

10 GRANBY STREET SUITE 207 NORFOLK, VIRGINIA 2350

12 14 dB GAIN 5
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500 MHZ. SPECIAL

)0 PCR ORDER FOR SHIPPING
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CT2100

HAL Puts MORE Behind The Buttons

Sk Half
72 or 36 White or Auto
Character Characters Full TX/RX
Lines Unshift Duplex Control
45-1200 Baud RTTY 2 Page Status on Synchronous
1-100 WPM Morse Display Indicator Space Idle
Code l on Screen (For Baudot) (“Dlddle”)

|

DATA
160

sTat

CTm'Lunzcat Icms Teiw.)émm

MAN 1X s0r 1

CT2100

MONITOR
voLum

T s e MOD(M 0 i e YUNING INDICAJ‘?‘lS = : zs Y 7 ‘
(e | - et ;| .- -, .
I 3 .
Auto All 3 RTTY Audlo or Transmit

Four Internal Mark-Hold Shifts RS232 and Recelve
RTTY Demodulators (High or Low Tones) Data With RTTY Loop DavlcesAudl =

: o Monitor
: r;%hgo%nezs(fx':oss'&?,%fﬂ) LED Tuning Indicators - Input Audio For Either
* 103 Modem (1070/1270 H2) /. From Input or Output
* 202 Modem (1200/2200 H2) On-Screen Tuning Bar Receiver or Tape Signals

-Plus-

Ext. Scope Connectlons

~—CT2100 System:

Internal Speaker
Plus External Output

¢ CT2100 Communications Terminal

* KB2100 Keyboard

¢ Video Monitor

* Printer (300Bd Serial ASCII-MPI-88G)

* 24 Line Display
* 2 Pages of 72
Character Lines
-Or-

* RM2100 Rack Adapter
* MSG2100 2000 Character
“Brag Tape” ROM

4 Pages of 36

Character Lines
* Split Screen

(with KB2100)

H4U

" i

t ¢

v 345

HAL COMMUNICATIONS CORP.

Box 365

217-367-7373

Urbana, lllinois 61801

KBE2100

KB2100

1 -

NOW! HAL Equipment is

Dealers.

in stock at leading Amateur




When it comes to

AMATEUR
RADIO QSL’s...

it’s the
ONLY BOOK!

US or Foreign Listings

callbooks

NOW READY!

Here they are! The latest editions. Worid-
famous Radlo Amateur Callbooks, the
most respected and comptete listing of
radio amateurs. Lists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, worid-
wide QSL bureaus, and more. The U.S.
Edition features over 400,000 listings,
with over 70,000 changes from last
year. The Forelgn Edition has over
370,000 listings, over 60,000 changes.
Place your order for the new 1982 Radio
Amateur Callbooks, avallable now.

Each  Shipping Total

US Callbook $18.95 $3.05 $22.00
Foreign
Callbook $17.95 $3.05 $21.00

Order both books at the same time for
$39.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge. Foreign reslidents add $4.55 for
shipping. lIlinois residents add 5% sales tax.

SPECIAL LIMITED OFFER!
Amateur Radio

Emblem Patch

only $2.50 postpaid

[ &%@‘

AMATEUR RAmO‘

Pegasus on blue field, red lettering. 3°' wide
x 3'* high. Great on Jackets and caps.

OROER TODAY!

RADIO mmun | I L l(
- 00 INC

De pt.

925 §herwood Drive
Lake Bluff, IL 60044, USA

w61

~See List of Advertisers on page 130

Synthesized models availa
bie for 146, 220 or 440 MHz
FM. Comes with telescoping
whip antenna, 450 ma/hr
nicad battery, wali charger &
earphone. Size: 2.5"'wx
65h=164d 1lb

Shown with optional TTP

TEMPO S-5 800ch., 144-147.995 MHz, 1/5 watts out.

Regular $279 - Sale $249%
TEMPO S-5T as above w/12 button Touch-tone pad
Regular $309 - Sale $279%
TEMPO S-1 800ch., 144-147.995 Mhz, 2 watts out
Regular $279 - Sale $249%

TEMPO S-1T as above w/12-button TTP installed
Regular $309 - Sale $279%

$-5& S-1 Accessories

HM-5 Speaker/microphone. . ... $35.00
S-30 2m FM 30w amplifier (Reg.$89) SALE 84.95
S-80 2m FM 80w amplifier (Reg. $149) SALE 139 95
TS-HA 2m threaded flexible antenna

TEMPO S2 1000 ch., 220-224.995 Mhz, 2 watts out.

Regular $289 - Sale $259%

TEMPO S-2T as above w/ 12 button TTP installed

Regular $319 - Sale $289%

$-2 Accessories

HM-5 Speaker/microphone....... ... $35.00
S-20 220 MHz FM 20w amp. (Reg. $89) SALE 84.95
TS-HA-2 220 MHz threaded flexible antenna.. 8.00

TEMPO S-4 440-449.995 MHz, 25 Khz spacing. 2w

Regular $289 - Sale $259%

S-47-12 as above with 12-button TTP installed

Regular $319 - Sale $289°%

S-4T-16 as above with 16-button TTP installed
Regular $339 - Sale $309%

§-4 Accessories
HM-6 Speaker/microphone. St 3135100
$-40 440 MHz 40w amp. (Reg. $149) SALE 139.95

Accessories for all models

1S-AD Antenna thread to BNC adaptor
TS-CC Carrying case.....

TS-CC-TT Carrying case for TTP HT
TS-MC Cigarette lighter charger...
1S-BP2 Extra 450 ma/hr battery pack

Send Check or Money Order. For prompt shipment,
call TOLL FREE 1-800-558-0411 and use MASTER-
CARD or VISA; COD orders 0.K. Allow $5° for UPS
shipping charges - 48 States.

'MasterCard

VISA®

AMATEUR
ELECTRONIC SUPPLY'

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200

Wisconsin WATS: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

AES Branch Stores in: Clearwater, FL ®
Orlando, FL ® Wickliffe, OH ® Las Vegas. NV

HF MOBILES
DELIVER

FIXED STATION
PERFORMANCE

Hustier HF antennas deliver
outstanding signal reports —
wherever you're mobilel

Design your own HF mobile
from a full selection of top-
quality; U.S.-made stainless
steel ball mounts, quick dis-
connects, masts, springs, and
resonators. You can cover any
é-to-80-meter band. Choose
from medium or high power
resonators with broadest
bandwidth and lowest SWR for
optimum performance onany
band. Easy band change and
garaging with Hustler's fold-
over mast, oo

b o~ =

Ask any ham — the best HF
mobiles on the road come
from: Hustler — still the
standard of performance.

3275 North “B” Avenue
Kissimmee, Florida 32741

o Amvsmu\ CampaRy
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Icarus had the right idea. He, and probably every man

since the beginning of time, wanted to fly. He had the
right idea, but the wrong equipment. With Instant Soft-

ware's Flight Simulation Series and your TRS-80, you're

equipped to fly the World War Il reconnaissance mis-
sions, perform the feats of a daring mountain bush pilot
and experience first hand the tense atmosphere of an air
traffic control tower.
Find out what Icarus had to learn the hard way. . .and
master it, with Instant Software’s Flight Series.
FLIGHT PATH AIR FLIGHT SIMULATION
O'Hare— A controt tower simulation in which you become an Air Traftic Controtler. Air Flight Simulation might be more like it! Instrument
You are responsible for hundreds of human lives, as you guide aircraft through your takeoffs and landings are no picnic—ask any piljot—and
control sector to a safe landing: this computer simulation is certain to keep you on the edge
You'll have to deal with different aircraft requirements, wind change warnings and of your seat.
potential mid-air collisions. You begin with a full tank of gas and a flight plan that
Mountain Pilot—Transforms you into a daring bush pitot as you fly badly needed calls for a simple takeoff and fanding—at least until you get
supplies to a remote gold mining camp. You must cross a hazardous mountain the hang of it. Pay close attention to your instrument panel,
range, while struggling with headwinds, tricky navigation and diminishing fuel. especially the angle of ascent/bank indicator and air speed
Precision mmm Radar—Combines the skiils of pilot and Air Traffic indicator—too steep a bank and your air speed will
C tr e ; , h drop like a stone. . . and so will your plane.

volves you in both sides of flight procedure, it's about as close to the real thing as you

 flying to the tense dcamaqt air traffic control. can get this side of a runway. TRS-80 Model
el I, AM; Model III, 16K. I, Level |, Level I, 18K; Model Ill.
s $2.5 smpplr;g Order No. 0017R-A54 Tape $9.95

"’ : plus $2.50 shipping.
| Its May, 191, the Axis battleship, the Mknas

broken out © 3 is n e in the North
Ananuc.“ur mission: make a dlgﬂmme noto reconnaissance fight
over the

Somewhere ouﬂf\ the cold, gray North manug, the Bismarck tries
to elude her pursuers. Your photos are vital. Launch yourself into the
night sky with the Night Flight package.
TRS-80 Model |, Level I, 16K; Mode! Ill, 16K.
Order No. 0117R-A56 Tape $9.95 plus $2.50 shipping.

JET FIGHTER PILOT

The Jet Fighter Pilot p? takes you as C&M v
ing as possible. . . withou Da?\n'n pdRrT ( J s :
In this brINanMy veallsﬁc svmulwon, you become the pitot of a - =" . _ ¢
hngh .er} o in turt r. Tota! control of the aircraft \

*TRS-80 Is a trademark of Radio Shack a dMston
of Tandy Corporation

B

L e -
-, . J

TO ORDER:

See your local Instant Software dealer
or call toll-free 1-800-258-5473
orders only
In New Hampshire 1-603-924-7296

INnstant Software’  peg—p

Peterborough. N.H. 03458 USA A division of Wayne Green Inc
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ThE COMPUTER S0P Geosde

OLENSRY BHOS Mobie

ALASKA

COMPUTER TaLk Anchurege

ARIZONA
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SIMUTER Tucson
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COMPUTERLAND San Francisco
COMPUTER PLUS Sunnyrale

COMPUTER STORE San Leandro
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Micro-Programmed Controllers

— bridging the gap between TTL and
MiCroprocessors

here are many times
when you need some
sort of digital circuit which
gets its inputs from some-
where else, makes some
simple decisions based on
those inputs, and then
feeds its outputs to still
elsewhere
A good example is a re-
peater control circuit. This
device gets some inputs—
usually digital signals
which signal some on/off

\

& nd

S
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condition with either O
volts or +5 volts—from
other parts of the repeater
such as a timer, input car-
rier detector, or touch-
tone™ decoder. The con-
trol circuitry monitors
these inputs, and when cer-
tain conditions are satis-
fied, it sends out control
signals to other parts of the
repeater such as the trans-
mitter keying relay or an
autopatch

Obviously, such adevice
is called a controller be-
cause it controls things. Al-
though I’'m using a repeater
control circuit as an exam-
ple, in reality controllers
are much more useful. A
controller can be used to
control a complex RTTY
station, a home heating
system, or a burglar alarm.

Controllers used by
hams typically take one of
three forms. In the simplest

ﬁ/z

cases, a controller may be
built out of relays. In
somewhat more complex
systems, a controller might
be built out of digital logic
devices such as the 7400-
series TTL integrated cir-
cuits which are used in
most ham repeaters. And a
few repeaters have con-
trollers that use a micro-
computer. Obviously, the
more complex a controller,
the more sophisticated
control it can provide. And
the computerized repeater
systems have some really
impressive features.

Relay controllers and
controllers built out of just
digital logic often are
called hard-wired con-
trollers. Their functions are
wired into the system.
Changing the way the con-
troller works or fixing a bug
requires that the wiring be
changed.

Computerized control-
lers, on the other hand, are
programmed controllers.
Their functions are coded
into a computer program
which controls the com-
puter. To change what the
controller does or to fix a
bug, you leave the wiring
alone but change the pro-
gram. This makes modifica-
tion of the system a snap.

For some simple applica-
tions, however, program-
ming a digital microcom-
puter can be overkill. For
these cases, it would be



SYSTEM BEING CONTROLLED
(REPEATER, BURGLAR ALARM, OR WHATEVER)

INPUT SIGNALS -
TELL CONTROLLER

WHAT THE SYSTEM
IS DOING

CONTROLLER

OQUTPUT SIGNALS -
CONTROL OPERATION
OF THE SYSTEM

Fig. 1. How a controller fits into a system.

nice to have a simpler
device which uses some
hard wiring but which can
also be programmed to al-
low simple mod fications or
improvements as time goes
on. Such a device is the
micro-programmed con-
troller.

A micro-programmed
controller has a program
which controls its operation
but doesn’t have a comput-
er to go with it. Hence, it is
much simpler to under-
stand, build, and use. It
doesn’t have the full power
of a computerized control-
ler, but for most simple con-
trol jobs, it is good enough.

Micro-programmed con-
trollers are nothing new; in
fact, many computers have
one inside them for control
of their own internal opera-
tions. They are seldom used
on their own, however, pri-
marily because they are not
well known. The purpose of
this article is to introduce
this very useful and power-
ful device to hams.

Sequential Controllers

Fig. 1 shows a simple
block diagram of how a
controller fits into a system.
There are inputs from the
system to the controller
which tell the controller
what is going on in the
system. In a repeater, for in-
stance, these might come
from the carrier-operated
relay (COR) or from tone
decoders; in a burglar
alarm, these might come

from door and window
switches.
In turn, the controller

sends back some output

signals which do things in
the system. In a repeater,
these might turn on the
transmitter or autopatch; in
a burglar alarm, they might
ring an alarm bell.

Depending upon what
the controller does, there
are two types of control-
lers—combinatorial and se-
quential controllers. Both
types have some inputs and
provide some outputs. In a
combinatorial controller,
those outputs depend upon
only the present inputs. In a
sequential controller, the
present outputs depend not
just on the present inputs
but also on past inputs.

Another way to look at
this is as follows: For a par-
ticular combination of in-
puts, a combinatorial con-
troller will always do the
same thing, but a sequen-
tial controller has memory
and will do different things
if input signals arrive in a
different order

Consider the example of
a burglar-alarm controller.
In a combinatorial con-
troller, every time the front
door opens, the alarm bell
rings. If there is a screen
door just outside the main
door, then the combina-
torial controller will ring
the bell when the main door
opens even if the screen
door is closed. But this
would ring the bell when
you leave the house

On the other hand, a se-
quential controller could
be connected to both
doors. It could be set up so
that if the screen door
opens first and then the
main door opens, the bell

i B 1 e
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Fig. 2. A very simple micro-programmed sequential circuit.

rings. But if the main door
opens before the screen
door, then the alarm does
not sound. This controller
would allow someone to go
out but not in. In other
words, the sequence of in-
puts is important.

A sequential controller
also can provide a se-
quence of outputs. It could
pulse the alarm bell on and
off, or turn it off after ten
minutes, or it could alter-
nately pulse a bell and a
siren, or toot a song on
several horns of different
pitch. A combinatorial con-
troller can’t do that.

Obviously, a sequential
controller is more useful
and interesting. It's also
more difficult to build. A
combinatorial controller
can be just a series of relay
contacts or simple digital
logic which provides an
output when some particu-
lar combination of inputs is
present. A sequential con-
troller, on the other hand,
has to have some built-in
memory to remember what
has happened in the past,
and often must have some
delay circuits or timers as
well. This is why complex
ham controllers often have
complicated digital logic
circuits or microcomputers.

Micro-Programmed
Sequential Controllers

A lot of people think that
programming a microcom-
puter is called micro-pro-
gramming. Not so. Micro-
programming means pro-
gramming on a small scale.
In this case, we program a

simple circuit to do some
very simple things.

Fig. 2 shows a very simple
micro-programmed sequen-
tial circuit consisting of a
read-only memory (ROM),
two type-D flip-flops, and
some sort of clock to gen-
erate pulses which go to the
flip-flops. (This circuit is so
simple that it doesn’t have
any inputs or outputs to the
outside world. Hence, this
sequential controller can’t
do anything useful —yet.)

The ROM is a digital
memory. It is divided into a
number of locations, each
of which stores a binary
number. In Fig. 2, thisisa 4
X 2 ROM, meaning that it
has four separate memory
locations and each stores
two binary digits.

(In case you are not fa-
miliar with digital logic, the
binary digits (bits) are either
0 or 1. In most common
digital circuitry, a 0 is car-
ried along a wire as a
voltage of O volts, or very
close to it, while a 1 is
represented by a voltage
above 2 volts. Although we
tend to think of 0 and 1 as
being 0 volts and +5 volts,
since these are the supply
voltages used in TTL inte-
grated circuits, the most
common voltage for a 0 is
about 0.2 volts, and the
most common voltage for a
1 is between 3 and 4 volts.)

Each of the four loca-
tions has an address; this
address also is a binary
number. In this case, we
need two bits to specify an
address. The four different
addresses are 00, 01, 10, and
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11. (Only the digits 0 and 1
are allowed in binary num-
bers, and these are all the
possible combinations that
you can make out of a pair
of bits.)

The ROM memory has a
set of address inputs and a
set of data outputs. When
you feed in an address on
the inputs, the ROM “looks
up” the contents of the lo-
cation you’ve addressed
and feeds the contents of
that location out over the
data outputs. The 4X2
ROM shown in Fig. 2 has
two address input lines
(since it needs two bits to
specify one of its four ad-
dresses) and also happens
to have two data output
lines, since each location
only holds two bits. As
such, thisis atiny ROM—so
small that nobody makes it.
A typical manufactured
ROM might have 1024
memory locations with 8
bits in each location.

The ROM gets its data by
being programmed. Some
ROMs are programmed in
the factory when manufac-
tured; other ROMs can be
programmed in the field.
The particular ROMs hams
use most often can not only
be programmed in the field,
but can also be erased;
they are called EPROMs,
for Erasable Programmable
ROM.

Suppose we programmed
the 4 X2 ROM as follows:

Location  Contents
(Address) (Data)
00 01
01 10
10 00

" 1

This shows exactly what
is in it. Each of the four lo-
cations has a two-bit num-
ber. Let’s remember this
pattern as we go on.

In Fig. 2 is a pair of type-
D flip-flops. A flip-flop is a
digital logic device which
has a memory. When you
apply a bit to its D (data) in-
put and put a pulse on its C
(clock) pin, it will memorize
that bit and keep sending it
out the Q output for as long
as power is applied or until
the next data bit and clock
pulse arrive.

in this case, the data ar-
rives from the ROM and is
supplied to two flip-flops,
one for each bit. The clock
signal is a series of pulses
generated by some sort of
oscillator which arrive at
regular intervals. Every
time a clock pulse arrives,
the two flip-flops memorize
the binary data coming out
of the ROM and then feed
the data back out their Q
outputs. This output will
then stay there until the
next clock pulse arrives, at
which time it may change.

Now, we notice that
these Q outputs go right
back to the address inputs
of the ROM—so this is
some sort of feedback cir-
cuit. If you are at all
tamiliar with feedback, you
will remember that feed-
back does strange things
...like make amplifiers
oscillate. That's exactly
what can happen in this
case; it can make the ROM
oscillate. But the flip-flops
can be thought of as a de-
lay. When an output comes

Fig. 3. State map for the circuit in Fig. 2.
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from the ROM, it doesn’t
enter the flip-flops until the
next clock pulse. If the
clock pulses are arriving
very slowly, then there may
be a long delay from the
time the output of the ROM
comes to the time it finally
reaches the address inputs.
The ROM can oscillate only
as fast as the clock pulses
arrive.

Now let’s go back to the
pattern we programmed in-
to the ROM earlier, and
let’s assume that we some-
how start with the flip-flops
putting out a digital signal
of 00. This 00 is sent back to
the ROM as an address.
Since the ROM has been
programmed with a 01 at
location 00, it will feed a
data output of 01 to the two
flip-flops.

At some time later, a
clock pulse arrives. All of a
sudden, the flip-flops get
triggered and memorize the
01 pattern. Now they out-
put 01 back to the ROM’s
address inputs.

The ROM now gets an ad-
dress of 01, and so it out-
puts 10 as data. This goes to
the flip-flops, but again
nothing happens until a
clock pulse arrives. When it
does, suddenly the 01 on
the flip-flop outputs
changes to 10. This goes
back to the ROM'’s address
inputs so that the ROM now
outputs 00, the number we
programmed into location
10. But again, nothing hap-
pens until the clock pulse
comes. When it finally ar-
rives, the 00 will appear on
the flip-flop outputs, and
we're right back where we
started.

If you leave the circuit
sitting there for a long time,
it will simply keep cycling
back and forth: 00, 01, 10,
00, 01, 10, 00. . . and so on.
It goes through a sequence
of addresses. If we call each
different address a state, we
see that the number going
into the ROM s the “pres-
ent state” while the number
coming out will be the

““next state.”” We could
rewrite the ROM memory
table like this:

Present State  Next State
00 01
01 10
10 00

1 "

Once we're in present
state 00 (in the left column),
we will go to state 01 (right
column) when the clock
comes. When we're in state
01 (left column), the next
state after a clock comes
will be 10 (right column).
Finally, from a present state
of 10 we’ll go right back to
00.

While the circuit is going
back and forth like this, we
could connect an oscillo-
scope to point A (see Fig. 2)
and would see the wave-
form shown, since this line
is a 0 for two clock pulses
and a 1 for one clock pulse.
This circuit could, there-
fore, take a symmetrical
clock pulse and produce an
output which is unsym-
metrical. You can see that,
given enough states, we
could make this waveform
as complex as we'd like.
(Later, I’ll show you how to
build a CW identifier using
just three integrated cir-
cuits.)

Suppose, though, that
somehow we had started
off with the flip-flop out-
puts equal to 11. This table
shows us that location 11
has the data 11, so the next
state also will be 11. In this
case, the circuit will just
lock up and stay in the 11
state forever.

So, we have here a circuit
which will go through a suc-
cession of states following
exactly the pattern which is
programmed into the ROM.
But we have to be careful
not to mix up the bits being
fed back or the sequence of
states will not be the right
one. We do this by noting
which of the address inputs
is the left digit and which is
the right. In Fig. 2, we see
that the address inputs of
the ROM are labeled A1l
and AO0. When we write
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Fig. 4. A more complex controller.

these two bits down on
paper, AQ is at the right and
the bits are numbered
higher as we go left. (For in-
stance, a ROM having ten
address inputs would have
them numbered from AO on
the right to A9 on the left))
In the same way, DO is the
data bit at the right, and we
must make sure that DO
goes around in such a way
that it comes back to A0,
not to A1,

To make the operation of
a circuit like this easier to
understand, we use a '‘state
map’”’ or ‘state diagram,” as
in Fig. 3. In this map, each
state is shown as a circle
which is numbered with its
state. Like one-way roads
on a road map, arrows show
how we go from state to
state. From state 00 we go
to 01, from 01 to 10, from 10
back to 00. But if we're in
state 11, then the road leads
right back to 11.

Let’s look at the more
complex circuit in Fig. 4.
Since this ROM has three
address inputs and three ad-
dress outputs, it is an 8 X 3
ROM (there are eight possi-
ble ways we can write the
three address bits and there
are three bits per location).
We now need three type-D
flip-flops, but rather than
showing them individually,
we just show them as a big
box. Since these flip-flops
grab an input and hold it
until the next clock pulse,
they are usually called
latches.

This time we don’t feed
all the outputs back to the
input. We reserve one of
the address lines as an input
from somewhere else and
use one of the latch outputs

for an output to somewhere
else. Only two lines are fed
back. (The fact that this
ROM has the same number
of address inputs as data
outputs is just coincidental.
Most modern ROMs have
more address pins than
data pins. For instance, the
EPROM in Fig. 9 has ten ad-
dress inputs and only eight
data outputs. Sometimes
all the outputs go back to
the inputs and other times
only a few lines go back. It
all depends on the applica-
tion.)

Now, let’'s assume that
this 8 X3 ROM is pro-
grammed as follows:

Location  Contents
(Address) (Data)
000 000
001 000
010 000
on 000
100 001
101 010
110 011
111 111

Notice in Fig. 4 that the
two bits on the right of each
set are being fed back
through the latches; let’s
call these two bits “the
state.” The remaining ad-
dress bit will be the input
bit, and the remaining data
bit will be the output bit.
Then we can rewrite the
table. The first column will
look like this:

Input Present State
0 00

01

10

1

00

01

10

1 M

- --—_-c o0

and the second column
will look like this:

(a) TOP FOUR LINES OF TABLE (INPUT « 0)

QUTPUT O

"
©)

PO

p
/urpur )

OUTPUT O

(6] BOTTOM FOUR LINES OF TABLE (INPUT « 1)

IN*Q. OUT -0

IN®1, OUT+ 0O

e

iIN=I, OUT

fc] COMBINATION OF (o) ANO (b)

Fig. 5. State map for Fig. 4.

Output Next State
0 00

00

00

00

0

10

11

1

iR = = =R = = =]

What does this table tell
us? The top four lines of
each say this: As long as the
input is 0, regardless of
what state we’re in, the out-
put will be a zero and we
will go to state 00 next. This
means that when the input
is a0 for a long time, the cir-
cuit simply locks up in state
00 and keeps providing a 0
output all the time. The
state map for these four
lines is shown in (a) in Fig. 5.

Now, suppose that we’re
in state 0 for a while and
suddenly the input changes
from 0 to a 1. All of a sud-
den we’re on line 5 of the in-

put table—input 1, presert
state 00. Then, after the
next clock pulse (let’s re-
peat that again—after the
next clock pulse), the out-
put will stay at 0 but we will
go to state 01 (down to line
6 of the input table).

The state map for the last
four lines of the input table
is shown in (b) in Fig. 5 and
shows how we move from
state 00 to state 01 if the in-
putisal

If the input should go
back to 0, we’d move back
to line 1, and at the next
clock pulse, we’ll simply
shoot back up to state 00
again. But let’s assume the
input stays at 1 for a while.
Then, at the next clock
pulse, we’ll move to state
10. When we’re in state 10
with the input still 1, the
next clock pulse moves us
to an output of 0 and state
1.
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Fig. 6. Digit-sequence detector for touchtone.

At this point, we’re in
state 11 with an input of 1.
At the next clock pulse, we
stay in state 11, but the out-
put goes to 1. If the input
now stays at 1, we will stay
in state 11 for a long time.
We can see this clearly
from the state map in (b).

But when the input final-
ly goes back to a 0, which
brings us back to the state
map in (a), we will switch
suddenly to line 4— input of
0 and present state 11. That
means that the next clock
pulse will bring us back to
state 00 with an output of 0.

So, this is a delay circuit
of sorts. If the input is O for
a long time, the output
stays 0. When the input
goes to 1, the output stays
at 0 until four clock pulses
later, at which point it final-
ly goes to 1, too. But if the
input goes to 0, then the
output drops back to 0 at

Decimal Binary Hex
Number Number Number
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
15 1111 F
Table 1. Binary and hex

numbers.
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the very next clock pulse. A
circuit like this might be us-
able in some sort of alarm,
for instance.

Although we broke up
the state map into two
parts, (a) for the case when
the input is 0 and (b) for the
case of a1 input, we usually
combine both parts, as in(c)
in Fig. 5, and carefully label
all combinations of input
and output.

Although the function of
this controller could just as
well be done with a simpler
circuit, the point here is
that just by reprogramming
the ROM we can get the
same circuit to do some-
thing completely different.
For instance, we could
change the last two lines of
the table as follows:

(Column1) (Column2)
1 10 1m
1 1 010

The circuit here would
oscillate between states 11
and 10 and would pulse the
output on and off. This
could pulse an alarm bell a
certain time after a door
opened for instance.

Now we see why this is
called a micro-programmed
sequential controller. It is
programmed via very sim-
ple (micro) instructions, it
operates in a certain se-
quence, and it can be used
to control things.

This idea is a very power-
ful one. For instance, if we
had a ROM with ten ad-
dress inputs and eight data
outputs, we could feed
back, say, four data lines to

become addresses. Using
these four lines to mark our
states, we get a total of six-
teen states (there are 2-to-
the-4th or 16 possible ways
of arranging four Os and 1s).
That leaves six address lines
to be used for inputs to the
circuit and four data lines
for output. A circuit like
this could be used as a fair-
ly neat traffic-light control-
ler. The six inputs might go
to traffic sensors and a
timer, while the four out-
puts would control a pair of
red and green lights. The
circuit could then switch
the lights in a prearranged
sequence, depending on
the external timer inputs
and the presence of traffic.

Just two more concepts
before we look at another
practical example

The number of memory
locations depends on the
number of address lines, be-
cause these determine how
many different addresses
we can make. With two
lines, we could have only
tour different addresses (00,
01, 10, and 11). With three
address lines, we could
have eight addresses; with
four lines we could have 16
addresses. The equation to
use is: Number of locations
= 2n where nis the number
of lines. For instance, the
ROM with ten address lines
has 1024 memory locations,
since 1024 = 210

In electronics, a k means
1000. In digital computer
talk,