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K1V HFE, VHE, UHF

antennas
_ penetrate

the pile-
ups!

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

Every KLM antenna ... HF through UHF ... is a carefully crafted product,
engineered for maximum mechanical strength consistent with low weight ...

IS corrosive- resistive with stainless steel hardware and 6063-T832 aluminum ..
uses high strength, low-loss insulation materials and castings.

Don't be second best in HF or VHF contests, Oscar,
Moon bounce, tropo ... penetrate the

pileups with KLM antennas!

*KLM Model 432-16-LB covers
430-434 MHz only,

KLM 70
CENTIMETER
ANTENNAS

The fine series of UHF antennas
consists of 6,14 and 27 element
high gain, broad coverage
antennas (6 and 14 element types
are rear mountable). All antennas
(except the 432-16-LB) cover 420-
450 MHz without need for tuning.
These are ideal, maximum gain
antennas for point-to-point or
repeater control applications.

An available long boom 12° model),
optimized at 432 +2MHz, is par-
ticularty desirable for EME and

DX communications. Eight of these
beams, using KLM high efficiency
couplers are comparable to a 128
element, extended, expanded
collinear array.

A typical antenna: (KLM-420-470-14)

Elements: 14

Gain: 11.5db (dipole reference)

Beam width: 18 degrees @ 3db pis
Diameters: Boom: 1" (25.4mm).

Elements %D (9.5mm)

20 METER /T
MONOBANDER /

Do you operate both phone and CW and so are forced to
compromise with higher VSWR on one or the other mode?
Not with this KLM 20 meter monobander! Multiple driven
elements and other KLM design exclusives, give broad-
band action, low VSWR over 13.9to 14.4MHz. F/B (and
sides) ratio is excellent, gain is exceptionally high.

(9.75 dipole reference). impedance is 200 ohms balanced
(matched w/KLM's 4:1 4KW p.e.p. balun (optionally
available). Assembly is simple and fast.

Other KLM beams for 40,15 and 10 meters feature dual
driven elements for high gain, F/B ratio and low VSWR
over both phone and CW band sections. Also, a 7 element
log periodic w/26" turning radius, 30' boom (3", 76 mm)
D that gives continuous coverage, 10-30MHz!

Makes an excellent NO TRAP, 20-15-10 meter beam with
gains equivalent to long boom, 3 element Yagi. Matches
50 ohm line w/4KW p.e.p. balun (supplied).

5 full size elements: Boom: 42" 7" (76mm)D
Turning radius: 28° Wgt: 65 ibs. (29 4KG)

At your dealers. Write for descriptive catalog.

KLM electronics

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

KLM
2 METER ANTENNAS

The antennas in this series will
beat all comers! Individually, these
antennas are doing a tremendous
job where high gain, F/B ratio and
low VSWR are important ... in VHF
DX contests for example. Many are
stacking them for moon bounce
and tropo work using available KLM
baluns and couplers. Included in
the series are antennas with 7, 8,

9, 11,12, 14 and 16 elements, all
providing broad coverage. 143.5
to 148.5MHz (without tuning) plus
exceptionally high gain.

Atypical antenna: (KLM-144-148-14)
Elements: 14,

Gain: 14.2db (dipole reference)

Beam width: 18 degrees @ 3db pts
Boom: 208 (5283mm). Wgt.: 9 ibs (4 KG)

NEW
AZIMUTH

ROTATOR
Model KR-400

99.95

ideal for most HF tribanders and VHF arrays.
Medwum duty w/electrical brake/limit switches

1 minute /360 degrees. Rugged . .. weatherproof
Attractive direction indicator

NEW ELEVATION ROTATOR
Model KR-500

149.95

i

Use for OSCAR 6-7, Moonbounce, etc. Medium
duty w/electrical brake/himit switches.

1 min./180 degrees. Rugged ... weatherprool
Attractive direction indicator.



NOW FROM Wilson:

AMATEUR: ANTENNAS*ROTORS - TOWERS

3 CRANK-UP 1 f
TOWER MODELS AMATEUR ANTENNAS
AVAILABLE The Wilson 204 is the best and most economical antenna of its type on the market.

Four elements on a 26" boom plus a Gamma Match (no balun required} make for
high perfarmance on CW & phone across the entire 20 meter band. The 204 Mono-
bander is built rugged at the high stress points. Using taper swaged slotted tubing
permits larger diameter tubing where it counts, for maximum strength with minimum
wind loading.

TT-45 FREESTANDING
CRANK-UP TOWER, 45 Ft.
The TT-45 will support 9 sqg. ft. at
a height of 39 ft. freestanding
when properly bracketed to a ||

house or wall at the 8 ft. level. § g
The loads decrease as the tower -
extension Mast is lengthened.
(Loads are based at 50 mph and
load permitted on the tower de-
creases with increases in wind
speed over 50 mph). The tower
can be completely freestanding
with our new concrete or tower
rotating bases, which allow the
use of our raising fixture. Using
these accessories, the towers can
be installed by one man easily.

The DB33 is the newest addition to the Wilson line of antennas. Designed for the
amateur who wants a lightweight economical antenna package, the DB33 compli-
ments the M204 for an excellent DXers combination.

5
i

All Wilson Manoband and Duoband beams have the following common features:
* Taper Swaged Tubing * Adjustable 52 £} Gamma Match

* Full Compression Clamps * Quality Alurminum

* Mo Holes Drilled in Elermeants * Handle 4kw

« 2 ar 37 Aluminum Booms - Heavy Extruded Element to Boom Mount

WR 1000 ROTOR

List ....$310.00 The Rotor everyone has been waiting years for —
FOR THE TOWERING SIGNAL - capable of the largest arrays up to 25 sqg. ft.—Superior
to. prop pitches — Full 4,000 inch |bs. of turning

CRANK-UP TOWER, 64 Ft.

All steel tubing is galvanized pla-

ted and conforms to ASTM speci:

fications for years of mainten- |
ance free service. The SST-B4 is oy

torgue. Braking system requires 12,000
inch Ibs. before over-riding — accepts
2" - 3" masts — Weighs 60 |bs. — Size:
11" diameter, 19" high.

A
q

WILSON’'S SS5T-64 GUYED | '
| 'ROTOR CONTROL BOX

made of 4 sections, being 4.5",
3.8, 2.8"” and 2", These large _ :
diameters give unexcelled strength 557*54 The Finest Rotor in the Market Today
and virtually makes the thin push- CRANK-UP WR1000.......... $429.00 List
up poles a thing of the past. The .
large loads of today’s antennas TOWER
make the Wilson SST-64 the best
value on the market today.
List ....$375.00
THE WILSON GT-46 GUYED
CRANK-UP TOWER, 46 Ft. WR 500 ROTOR
The GT-46 features quality con- .
struction and materials, with the LeamEE The Wilson WH_E{}D Rotor has
ctabifity 6T theiGoyer Systam. e = o e 780 inch Ib.s-. of turning torgque
FEATURES OF THE GT-46: R === WR 500 ROTOR before stalling.
« Low cost = High capacity « all == In addition, @ Special Braking

steel. Conforms to ASTM (Ameri-
can Standard of Testing Materials)
« Fully galvanized « BOO |b. winch

standard = Guy kits available for p—er-
installa- it 2l T

tions = 2000 |b. raising cable stan- =i -2 8

dard {Aireraft Quality) = Can be 7:: 7 Al 27 =

factory recommended

roof mounted for extra height %

« Great looking, slim flag pole de-
sign, for the ecology minded.

WR 1000 ROTOR

System requires 1300 inch Ibs.
of torque before windmilling—
This is more than twice the
braking ability of the other
comparable rotor being mar-
keted.

Full 98 Steel Ball Bearing race-
way assures elimination of side

List ... .$219.00 WILSON AMATEUR ANTENNA SPECIFICATIONS s : _
: torque jamming when Rotor is
g Front- Boom Longest Turping Surface Wind Loading Assembled  Shipping . . g

Maodal Fn&::;rd E:'-u;lf:n;:tn;n ".ﬁd: Fl:t?n Length Mumber Elements Radius Arsa &t B0 MPH Weigin Waight mounted in line with the mast.
No. Frequency (dB) {da) ldB) (fr.} Elements (1.} ffe.) {sq. Fr.] fibs.} {ibs.) (ibs.} Price
M340 40 8.5 20 30 40 3 70'0" 39'0°° 1B 300 180 220  $749.00 Recommended for antennas of
M&20 20 13.0 28 35 58 6 18'0" 320"  10.5 210 a8 123 42000 -
Ms20 20 120 26 30 40 - 36°2” 270"  B.7S 175 74 86 299.00 7.5 sq. ft. or less . . . weighs
Mz04 20 10.0 25 30 26 4 36°4"  22°6" &8 138 42 48 169.00 20 Ibs.
M203 20 85 20 30 18 3 360’ 20'5"°  E.25 105 35 40.  129.00
M155 16 12.0 26 30 26 5 24°3" 180" 5.0 100 41 44 168.00 The
M154 15 10.0 25 30 19 4 24°3" 159" 4.0 80 30 33 109.00 :
M153 15 8.5 20 30 17 3 24°3° 1407 3.0 80 21 24 89.00 WRS500 Rotor . . $119.95 List
M108 10 13.5 26 30 40 B 18'0"" 220" 5.5 110 48 77 219,00
M108 10 13.0 26 30 31 & 190~ 1817 4.0 80 34 16 119.00
M105 10 12.0 28 30 28 5 180 158" 3.0 80 29 32 109.00
Mi03 10 8.5 20 30 11% 3 18°0" 10°0" 2.0 40 10 12 39,00
DBs4 20 12.0 26 a0 40 5 3647 270" 1278 255 a4 1189 349.00

15 10.0 25 30 4 243"
pB43 15 8.5 20 30 19 4 24’3 158" B.0 120 38 a3 149.00

10 10.0 25 30 3 180"
DB33 15 B.5 20 30 17 3 2473 122v 4.5 ap an 33 109.00

10 B85 20 30 3 18'0"

AVAILABLE THRU YOUR LOCAL DEALER

FOR THE NAME OF YOUR

NEAREST AMATEUR DEALER

OR FOR A FREE CATALOG OF

THE ABOVE PRODUCTS, CONTACT:

Wilson Electronics Gorp.

4288 SO. POLARIS AVENUE « LAS VEGAS, NEVADA 89103 . (702} 739-1931 - TELEX 684-522



ICOM INTRODUCES
THE REVOLUTION IN
VFO TECHNOLOGY

#

Introducing the 1C-245, 144-148 MHz FM Transceiver

The VFO Revolution goes mobile with the unique,
ICOM developed LSI synthesizer with 4 digit LED
readout. The IC-245 offers the most for mobile on the
market. The easy to use tuning knob moves accurately
over 50 detent steps and assures excellent control as
easily as steering the vehicle. With its optional adapter,
the 1C-245 puts you into all mode operation on 12V
DC power with a compact dash-mounted transceiver.
In FM, the synthesizer command frequency is displayed
in 5 KHz steps from 146 to 148 MHz, and with the side
band adapter the step rate drops to 100Hz from 144 to
146 MHz. For maximum repeater flexibility, the trans-
mit and receive frequencies are independently pro-
gramable on any separation. The 1C-245 even comes
equipped with a multiple pin Molex connector for re-
mote control.

The IC-245 is a product of the revolution in VFO
design, from its new style front panel, to its excellent
mechanical rigidity and Large Scale Integrated Cir-
cuitry. Your 1C-245 will give you the most for mobile.

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

SPECIFICATIONS
GENERAL
Frequency Coverage *144.00 to 148.00 MHz
Modes FM (F3)

*SSB (A3J), CW (Al)
Supply Voltage DC 13.8V=15%
Size (mm) Q0H x 155W x 235D
Weight (kg) 2.7
TRANSMITTER
TX Output F3 10W

Carrier Suppression
Spurious Radiation

Maximum Frequen
Deviation b

Microphone Impedance

RECEIVER:
Sensitivity

Squelch Threshold
Spurious Response

SYNTHESIZER:

Fregquency Range
Step Size

Stability

*A3J 10W (PEP), Al 10W
40 dB or better
—60 dB or less below carrier

+5 KHz
600 ohms

*A3J, Al 0.5 microvolt input
gives 10 dB § ~N N or better
F3 0.6 microvolt or less for
20 dB quieting S+N+DIN
at 1 microvolt input, 30 dB
-8 dB or less (F3)

—60 dB or better

144 MHz to 148 MHz

5 KHz for FM
*100 Hz or 5 KHz for SSB
per C in the range of —10 to
~60C, =0.0000145% per C

* Valid with SSB Adapter only

THE BEGINNING OF THE ICOM VFO REVOLUTION!

Distributed by:

ICOM WEST, INC.

ICOM EAST, INC.

ICOM CANADA

Suite 3

13256 Northrup Way
Bellevue, Wash. 98005
(206) 747-9020

Suite 307

3331 Towerwood Drive
Dallas, Texas 75234
(214) 620-2780

7087 Victoria Drive
Vancouver B.C. V5P 3Y9
Canada

(604) 321-1833

ICOM
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SSTV Test Generator — /nvaluable diag-
nostic tool

WABVVL

How Does Your Rig Perform? — an
example using the HW-7

WBAGX

Art and the PC Board — new uses for
coppercilad boards

W7RXV

The “New’’ 88 Channel IC-22 — add two
switches and flip

WABOAZ

A No Hands Telephone Dialer — mobile
accessory usinga ROM

WAITPNG

What's the Best Antenna for 1607 — the
inverted vee compromise

W5EUSM

Ten Meters: Dead or Alive? — a user’s
report

K2HTO

200 |b. Cookie — microwave repeater
control

WABITF

Weather Satellite Simulator — do-it-your-
self satellite?

WIACGI

An Automatic Thermostat — saves 10%
on your fuel bill

WI1HCI

Mod for the Heath 10-102 Scope —
faster warm-up

WB4MY L

The UFO Connection — that was some-
body fooling around, wasn't it?

KBNQN

76 Go Forth and Multiply! — the space
age approach
W1IHCI
80 How to Find a Forgetful Memory —
diagnostics for a thoughtless com-
puter
VE3DWC
83 A Super Log —a program for the
ham shack computer
WATSCB
90 Short On Memory? — build this 2K
board for your 6800
WB2ZCF
96 A Software Replacement for the
Muffin Fan — /C cooling program
WATFEF
100 1,000 WPM Morse Code Typer —
for the bionic brass pounder
WB2DFA
104 It Works! The First Time! — the
Seals Electronics memory board
WB4WRH
The New Improved TT Decoder Up-
dated — better

W7JSW

The Polarity Changers — plus to minus
Staff

Repeaters in New Zealand — quite a

few

ZL2AMJ

A VFO for Sidebanders — 5-5.5 MHz
VK3XU

Practical Solar Cell Power — great for
remote repeaters

W2EUP

A Simple RC Substitution Box — using
a matrix

otaff
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The Compactron Audio Driver — three
tubes in one

WABSWD

The Junk Box as an Art Form — new
use for blown capacitors

W8GI

The Mod Squad Goes 220 — pub serv
receiver for pocket 220

WABJMM

Double Sideband: Something New? —
one for voice, one for SS5TV

KIYZZ

Carbonize Your Crystal — a retum to
the carbon mike

WBEMXD

How Does Sideband Really Stack Up?
— the SS8 solution?

WBBJNN

Son of the Overload Relay — /f you
can't buy ‘em, build ‘em/

W20LU

No-Wire Antenna Switch — a clever
remote system

WABNUX

The Beeper — NASA-type beeping
WEB8VQD, WBBMHG/3

Ham Phone Answering Service — /eave
messages

WeGUU

Dear Good Buddy — the perils of radio
W7IDF

SWR Myth Exploded Again — how

does swr really affect signal strength?
WATJFU

Dirt Cheap Regulation — virtually free-
bee

W3GAT/2

A Vest Pocket QRP Rig — if you have a
big one

K5JRN

Where You Can’t Solder or Weld —
foining dissimilar metals

WALAVWY

Exciting New Touchtone IC — make
phone calls with your HT

WABCKG

Revisiting the COR — improvements on
the April ‘76 model

W7JSW

The Mighty Magnet Mount Antenna —
the price is right: zilch

WATPDY

A 15.75 kHz Oscillator —simple TV
test unit

XE1CMB

Behavior Mod for the HM-102 — pretty
simple

W3VT

Antenna Magic — good advice on anten-
na fundamentals

WBOHAF

See Yourself Talk — build a sideband
monitor scope

VKSYH

The Hidden Charger — simplest charger
yet

WBSBIMY

IC Compressor-Expander — why go
only halfway?

Staff
Measure Your Wasted Power — how

much are you losing in your feedline?
otaff
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NEVER SAY

Are your club meetings so much
fun that at least 75% and often 90%
of the club members come to each
meeting . . . and you have a tough job
getting them to go home after the
meeting?

Okay, so a lot of clubs need ideas
to get things moving. Before | throw
some out on the table for you, | want
1o make sure that | get feedback. I}
you have any ideas going for your
club that | don"t mention, please do
all of us a favor and send in a letter
telling us about it. If some of my ideas
perk things up, let us all know about
that, too.

One of the functions of a ham club
these days 15 to help recruit more
hams. This means that all members of
the club are delegated to do all they
can to interest newcomers . . . getting
out to CB meetings, giving talks at
high schools, seeing that there are
posters on the school and electronic
firm bulletin boards in the area — and
don't forget a poster in every Radio
shack, Lafayette, computer store, or
place where CB or ham gear is sold, or
where radio parts might be bought.

This process doesn’t stop with the
sparking of interest., Make sure your
club is set to interest these people. . .
classes for Novice ... and then for
Technician and General. You
might get things started around 7:00
with 20 minutes of code practice,
though home practice with code cas
settes will be a lot more productive
. .. at least 15 minutes per day. Then
you want to have a technical talk on
fundamentals . . . another 20 minutes

should be fine. Don't let these things
drag. Start right on time, exactly, and
members will be there on time.

Around 7:40 you can have a short
business meeting. Have this as well
orchestrated as possible ... reports
done quickly by each committee and
officer. If there is going to be any
argument on any subject, table it until
after the meeting and let those inter-
ested enough in the subject to stay
late and discuss it do that.

By 8:00 you should be ready for
the main meeting and brief reports on
special interest ham things ... like
what's been doing with DX, SSTV,
nets, traffic, ATV, repeaters, the club
training classes, etc. It wouldn't hurt
10 have a report on the content of the
ham magazines, with one member
reporting on each publication. | am
always astounded to find some clubs
where only a small percentage of the
members are even aware of the materi-
il we have been publishingin 73 .. . |

DIE

...de W2NSD/I

EDITORIAL BY WAYNE GREEN

know there 5 little communication
within that club. An amateur not
getting /3 is losing a lot ... the
inspiration of the building articles . |
the knowledge of the state of art . ..
the fuller picture on what is really
happening with the FCC, the ARRL,
the ITU, and so forth. And what a
shame to miss out on an enormous
library of articles on every ham
subject. You never know when you
are going to get fired up on RTTY,
say, and desperately need to oget
caught up on It ... SO where are your
back issues?

Keep the reports fast-paced and try
to get to the main speaker by 8:30
{let him know your schedule so he
won't have to sit through the business
meeting if he is a visitor). Who can
you get? Well, the club members with
special interests are your first line. ..
an SSTV demo and discussion
RTTY, microcomputers, DX talk . ..
you know who your special people
are. Going outside the club, you can
tap ham manufacturers . .. they will
go a long way to bring their latest
product and talk about it.

How about DXpeditioners? They
have interesting movies or slides and
will get your club fired up for its own
DXpedition (which isn‘t all that
impossible, by the way). A local ham
dealer will be glad to tell you of the
problems and joys (which are few) of
his business , . . and answer questions.
Don’t forget the contest fanatics, or
the certificate hunters,

By 9:30 you should be ready for
doughnuts and coffee or cider for
about 15 minutes, then back to anoth-
er short meeting to discuss club pro-
jects such as Field Day, emergency net
plans, contest plans, special events.
After that you can get to the tabled
discussions until members start getting
ready to go home. It is most helpful
to try to put as much of the business
which might drag on into a committee
and keep away from whole club dis-
cussions. Oddly enough, members get
all involved with very small matters
{what color to paint the clubhouse)
and argue tor hours ... seemingly
enjoying themselves. But then they
don’'t show up at any more meetings.

It's nice to leave a little time for
members to lie to each other and (in
general) talk at the end of the meet-
ing. Those in a rush can get home —
others can talk. Kick the last of them
out by 11:00 if they want to talk
more they can go 1o a local pizza joint
or something. This makes a nice wind-
up for the evening.

Some clubs organize a dinner
before the meeting at a nearby restau
rant in the reasonable category. This is
fun for those who enjoy having more
of an opportunity to talk. If you get
this going by 6:00, most fellows will
be able to either make a short stop at
home on the way or else go right from
work.

Oh, and don’t forget to have any
members who get a new piece of ham
gear bring it in and tell about it.

HOW TO TREAT SPEAKERS

If a speaker is coming in from any
distance or 15 a special person of some
sort, it wouldn't hurt to ask him out
to dinner with a few members of the
club before the meeting. This will give
him a chance to get to know a little
more about any special interests of
the club — ask questions — and give
enough information for a decent
introduction.

Speakers should, in most cases,
have their expenses of coming to the
meeting reimbursed — particularly if it
15 @ big deal for them. If you are flying
them in, you'll meet them at the
airport and red carpet things.

Many manufacturers will go to
amazing lengths to help you out if
vou only contact them, | know that
Ed Clegg has driven or flown hundreds
of miles to talk with clubs, and many
other ham manufacturers will do the
same,

GETTING PUBLICITY

If you go to all the trouble to get in
a really special speaker, you don’
want a meeting with a couple dozen
dozing members — you want to fill
your room. Just passing the word over
the repeater won't do it. Your club
should have someone in charge of
publicity . . . preferably someone who
knows how to make posters, either
with magic markers or via silk screen.
Be sure that you have posters well
ahead of time on every possible bulle
tin board and club members
should be able to tackle this. Super
market bullietin boards, high schools,
colieges, every Radio Shack within
driving distance, Lafayette stores, CB
watering holes, parts stores, ham
stores, shopping malls . . . etc

Posters are only the first step. News
releases to the local papers and broad-
casting media can help, too. Next you
wantl to be sure the info 5i1n the club
newsletier . on the repeater a lot

. on any low band nets . . . then try

Continued on page 167
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(/) TS-700A

if you haven’t tried the TS-700A
...you haven’t experienced =
r (//pecifications
the excitement of 2-meters

144148 MHz
MODE: SSB, FM, CW, AM
RF OUTPUT: CW, FM: more than 10W outpe

AM: more than 3W output. 558 more

than 20W DC input
ANTENNA IMPEDANCE: 501! |
CARRIER SUPPRESSION: Better than
SIDE-BAND SUPPRESSION: Be

unbaianced

- f ) On
Hetter than 41

SPURIOUS RADIATION: Less than -60 dt

I a |

TS-TOOA

ALL MODE TRANSCEIVER

KENWDDD am RIT TONE

POWER SEND CEN NE

e

REC > usB -

OFF MODE
PHONES - e
MIC s ’——' 5 /

; ;
‘ \ ‘ / - MAX. FREQUENCY DEVIATION (FM). =5 khHz

%/ 8 REPEATER FREQUENCY SHIFT WIDTH;
600 kHz

TOME BURST TIME: 0.5-1.0 sec

MODULATION: Balanced modulation for 558,
Variable reactance frequency shift for FM
Low power modulation for AM,

MICROPHONE: Dynamic microphone, 5004

Ex pe ri e n ce t he e x Cite ment HE I:'F_IT'I:"rIjF{JI :_13 ;I::f?-lr?f M: SSB, CW,. AM: Single
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OSCAR Satellite, CW...and do it all with a tunable T 4B or better at 0.254V. 20 dB noise
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- REJECTION: Better than 60dB
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« Completely solid state circuitry provides provided through the use of FET-VFO
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operation « Transmit/Receive capability on 44

« AC and DC capability. Can operate from channels with 11 crystals _
your car, boat, or as a base station » Complete with microphone and built-in il dfd el
through its built-in power supply speaker thin 150 Hz during any

» 4 MHz band coverage (144 to 148 The TS-700A is available at select R
MHz) instead of the usual 2 : Kenwood dealers throughout the U.S.

« Automatically switches transmit For the name of your nearest dealer,
frequency 600 KHz for repeater please write.

KENWOOD

.. . paceseller it comerdensy reedio

TRIO-KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GAHDENA. CA 90248
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REFUNDED IN FULL

Re Trigger Electronics: 8 years ago
| was the proud owner of a Novice
ticket and wanted to assemble a
commercially-made CW xmtr for my
shack. Trigger had the kit | wanted for
sale and | innocently sent off the
money. What arrived, however, was
not the kit advertised, but the same
rig, fully assembled, and used.

| was extremely disappointed and
fired off a letter to Trigger. After
several additional letters and having
received no satisfaction from Trigger,
| told them in a final letter that it was
gither my money back or | would
send their ad {in QST) from which |
ordered the kit, together with their
sales slip and a letter of explanation to
the ARRL, requesting that the League
arbitrate the matter.

This prompted Trigger to refund
my money in full,

| no longer subscribe to QST and
don’t know if Trigger still places ads
in that monthly, but the moral seems
to be: If Triager is playing a number
on you, hit ‘'em where they advertise!

D. Nevin WATKLE
Northfield VT

73 is forwarding all Trigger complaints
to the liinois Attorney General for
action. — Wayne.

IL VS TRIGGER

This office has on file material
relating to complaints made concern-
ing Trigger Electronics. This letter is
to inform you of the status of our
case against Trigger.

An amended complaint was filed
against Trigger on October 8, 1976. In
addition to an injunction against fur-
ther advertising by and against con-
tinuing in business, we are seeking the
appointment of a receiver to marshall
such assets as the owner, Mr. Irael
Treger, may still have, which would
then be paid out pro rata to all
persons who have complaints on file
with this office.

It will be some time before the case
will go to trial and, of course, we can
promise no favorable results. Please be
patient, however, since we hope for
progress in this case soon.

Finally, | would appreciate it very
much if those of you who have filed
complaints would do the following:

1. If you have moved since your
complaint was filed, please
inform me of your new address.

2. If Mr. Treger has made re-
funds to you or shipped mer-
chandise ordered by you, please
inform me so we can present
up-to-date files to the court
when the time comes.
Thank you very much for your
cooperation.

Jonathan T. McPhee

Consumer Fraud Division

Attorney General

State of Hlinois

134 N. La Salle 5t

Chicago IL 60602

BAIT AND SWITCH

Yesterday | called Moory Elec-
tronics Company in DeWitt, Arkansas,
in response to an ad on page 174 of
the October QS7. They had a
number of specials listed, including
one for a “"demo Ham-2 rotor — $99."
When | asked about it, the young lady
who answered the phone informed me
that it had been sold long ago and
probably had left their place of busi-
ness even before their first ad came
out about it. However, they could
supply a new unit for only $129.95 if
| would place an order. The young
lady | talked with further admitted
that the ad was intentionally left in
because it attracted lots of attention
and got them in touch with many
hams who might otherwise call a
competitor. | did not buy anything
from this company. This type of
advertising is illegal in Colorado and is
known as bait and switch. It consists
of advertising some product at a low
price and then when a prospective
buyer shows up, the salesman informs
him that the store either had only one
of a kind in stock and that one was
sold or that the advertised item is
inferior in some way and should not
be considered: HOWEVER, for only a
few dollars more we have . . .

This incident and stories of prob-
lems that other hams have in regard to
Trigger Electronics lead me to believe
that we need protection from the mail
order business. By we, | mean not
only the prospective buyer, but the
legitimate dealers who are trying their
best to make a living and give fair and
honest deals, too. Some possible solu-
tions come to mind.

1. All amateur radio magazines
should refuse commercial con-
cerns advertising space in the
classified sections of their maga-
zZines,

2. All commercial concerns
advertising in a magazine should
have to file an affidavit that they

do indeed have a reasonable
number of the advertised special
in stock to meet reasonable
demands. One of a kind specials
should be discouraged, especially
if they are likely to be sold out
before the magazine reaches its
readers.
3. We have groups of hams
working as official observers,
intruder watch, etc. Perhaps one
more group could be formed for
consumer protection. They could
arbitrate legitimate differences
between buyers and vendors and
report unfair practices to each
publication. Then each editor
would have the option of stop-
ping the unfair advertising prac-
tice.

There are probably other solutions
and ways to handle this unfortunate
situation and | would like to see them
discussed. | would hope that there
would be input from both prospective
buyers and the merchants who make
their living through pages of amateur
radio publications.

Royal R. Maxwell WABQFY
Craig CO

NT7HEL

How do you have fun and gain rare
status at the same time? Get a Special
Events License! For our Helldorado
Days Celebration of 15-16-17 Octo-
ber, | was issued NT7HEL. In 33
hours of operation, two friends — Dale
AD7RDG and Don AD7NEQ — and |
made exactly 10071 contacts. It was
almost 8 continuous pile-up! | made
the mistake (?) of turning the beam
west 1o pick up a KHE on 15 meters
and half the hams in Japan jumped us.
We worked 90 in one hour and 5
minutes of the heaviest pile-up |'ve
ever seen, We had to break them down
into individual prefixes: JA1, JD1,
JG1, JH1, JI1, I, etc.

Now the fun is over and the cards
have started to come in. And I'm
learning. When | gave out QSL infor-
mation | requested an SASE since this
is all coming out of my pocket and |
could see a thousand 13¢ stamps
coming out of the budget. Out of 192
cards received so far, 25 failed to
provide an SASE. Those go to the
bottom of the pile,

An even bigger surprise has to do
with the time a contact was made. |
thought that Universal time was
universally used, NOT SO! 7 cards
didn't show any time. To the bottom
of the pile with them. 42 cards either
used local time or used Universal
incorrectly. There must be more time
zones in the USA than | thought,
because some of the abbreviations
haven't been figured out yet. What's
PMEDT? Some contacts for the eve-
ning hours show the correct time but
the previous day — failure to advance
the day when 2400 UTC passes. You
ought to put together a short article
on the use of UTC and urge everyone
who works over time zone lines 1o use
it. I'd do it myself but I'll be on the

road for the next four weeks.

It really was a ball and I'm looking
forward to the next one. If you could
use an article on the operation of a
Special Events station, let me know
and I'll knock it out when | get settled
down again.

Rod Hallen AATNEV
Tombstone AZ

PS. I'm a stamp collector, so enve-
lopes with commemorative stamps are
always processed first, Some QSL
cards are very hard to decipher. The
cards that have the boxes to fill in on
the front are the easiest to read. Some
of the cards with the report on the
back don’t leave much room to write,
which makes it hard for the recipient
to read. Also annoying is having the
call on one side and the report on the
other. Little things, but they add up
when you have a lot of cards to
process. |'m much more in sympathy
with QSL managers and DX stations.
I'm going to redesign my own card
and get some printed soon.

This is a report on the successtul
YASME DXpedition by Lloyd and Iris
Colvin operating on St. Thomas, US
Virgin Islands as WBKG/AJ3.

Including operation in the phone
portion of the CO-WW-DX Contest,
some 6,800 QS0s were made. Opera-
tion was from 8 October through 31
October 1976. OQSOs were made with
radio amateurs in 125 different
countries. Conditions were better than
normal and it appears that the sunspot
cycle must indeed be on the upswing.
For example, WAC was made on 7
MHz on 18 October in 3 hours and 50
minutes. Stations worked were
4X4GD, VKIRM, G3ZDW, W2PN,
PYINEW and CNBAD. On 27 Octo-
ber, WAC was made on 14 MHz in 60
minutes. Stations worked were
ZS1XR., OEIUZ, VK2QL, wWiBiZ,
WIBFT and PYTEUM.

Lioyd Colvin WEKG
Iris Colvin WGQL
Beef Island

THE OPPOSITION

In one of your recent columns, you
asked for some input from your read-
ers on the constant argument of ICs,
computers, etc.,, vs the more tradi-
tional ham equipment and activities. |
think enough of your magazine and
your viewpoint to tender my reply.

| must side with the opposition. I'm
still struggling along with my WN
callsign, and 15 wpm seems to be an
impossible dream. To read articles on
keyers capable of 60 wpm, rotator
brakes, etc., just turns me off. And
though your magazine is by far the
best |'ve seen regarding articles for
amateurs who are either Novices or
new Generals, | don't like the trend |
see toward more and more of the
@sSOteric.



Maybe | am expecting too much,
but what | need is help in the basics:
How do | put out a readable signal
when | am a renter (no beam antennas
on the roof, no 250 foot long antenna
wires out of the window), using the
only equipment available to me (a
transmitter no one else has ever even
heard of, a Globe DSB-100, and an
Allied receiver that more or less
works, sometimes, | think, maybe?),
and when | must compete with $2000
rigs that put out more Watts than my
rig could generate in the destruct
mode? And | can’t help but feel that
many other hams find themselves in
the same fix. Those of us in this fix
don't need articles on a super wide
band antenna built at reasonable cost
(who says $100-5200 is reasonable?),
when that antenna requires 300
square feet of wunobstructed land.
What we need is an article on how to
make do with a homemade 30° verti-
cal that is standing in the middle of
my tomato garden, the only spot open
for it. Loading, swr, radiation pattern
... 7 | don’t have any idea, and really
don't care, because it is all | have, and
it has to make do. But why won't
someone tell me how to make it work
better? Every antenna article |'ve ever
read, in 73, QST, Ham Radio, Anten-
na Handbook, etc., starts off on the
unstated premise that the interested
ham has unlimited funds and : of
Kansas at his disposal to play with.
But it just isn't so!!

Regarding the argument about ICs
. .. yes, | agree they are the thing of
the future. As surely as transistors
pushed out tubes, ICs will soon be the
only thing. I'm sort of sorry to see
them go, but it will happen nonethe-
less. But granting this, that ICs are
here to stay, does it follow then that
every application of ICs should be of
interest to hams? | refer, of course, to
computers, microcomputers, micro-
processors or whatever. To my mind,
this entire field of computers is sepa-
rate and distinct from ham radio —
perhaps related and perhaps useful,
but distinct nonetheless. | respect
your interest in the magic boxes, but
it isn't for me and | rather resent its
intrusion into a ham magazine, except
if it is directly applicable to ham
radio,

Along this latter line, let me tell
you one more peeve | have. Your
magazine (and many others as well)
keeps showing articles on computers
that can call CQ, answer calls, log the
entry, dump the contact if it's a
duplicate and in general handle the
entire contact except for a few blanks
the operator must fill in, such as RST
reports. My guestion is this: What is
ham radio all about? Where is the
dedicated amateur, twisting dials,
fighting QRM, and sharing contacts
with other people? If | want to have a
computer do my contacting for me, |
pick up my telephone. My ham gear is
for fun, peopletype fun, not ma
chines. Sure, the computer is more
efficient, but is it ham radio? | person-
ally hope not. This is one of those
situations where progress may be at

too great a price, a price paid in the
loss of personal contact, personal
exchange, and loss of a great heritage
of people dealing with people.

I'm sorry | rambled on, Wayne, but
as | said at the outset, your magazine
means something special to me, and |
felt it worth the effort in writing all of
this to you,

Keep on pushing for hams and ham
radio. Your voice calling in the wilder-
ness will be heard; such voices always
are, eventually.

John P. Cranston, MD WN2DYU
Coming NY

P.S. Along the same lines, why is it
that amateur gear is so expensive? The
units are mass produced, are not
especially complex, and yet are of-
fered at prices that are virtually un-
reachable. An antenna made up of
510.00 worth of aluminum, a few
dollars of hardware, and based on no
exotic research, is marketed for 50+
dollars. Transceivers are outra
geous, accessories untouchable! Who
is playing whom for the sucker here?
How about a voice for the ham who
doesn’t have a multi-hundred dollar
budget for his hobby, crying for a
good but simple and inexpensive unit,
without all the frills and gadgets, but
functionally sound (1 for one am still
quite happy reading dials, and can
really see them as well as | can see
LEDs glowing their pretty $$8)?
Thanks again.

Ham gear expensive? Hmmm. There
are several reasons, and perhaps this
will be of interest. First, let’s take a
guickie back through memoary lane to
J5 years ago. | ran across the invoice
the other day for my T-125 tube —
$12.50! To put that into perspective,
| was working a 45 hour week at the
time and making $40 as chief engineer
of a broadcast station. That 125 Watt
tube cost about one third of a week s
pay. The crummiest receiver available,
the Hallicrafters Sky Buddy, was
about $20 — half a week’s pay . . . and
it was pretty poor. How much does
the chief engineer of a 1000 Watt
broadcast station get today? Probably
over $300 a week, so you compare
value of ham gear then with now.
Okay, now as to how the figures
mount up. First comes the matter of
the cost of designing and prototyping
the circuit — then the mechanical
parts which have to be made specially
— have you priced cabinets recently?
The manufacturer has to count in the
cost of parts, of following up on the
parts orders and trying to get delivery,
of storage space and inventory control
of parts, of testing and returning bum
parts, of phone calls and letters trying
to get replacements for bum parts, of
safaries for the people to do all of this,
of getting PC boards made, of check-
ing them on delivery, of assembling
the equipment, testing it, having the
package designed and made specially
for the equipment, packing it, writing
the instruction books, having them
published, writing the advertising, the
cost of ads (which is not insignifi-
cant), answering letters from custom-

ers, writing and publishing specifica-
tion sheets and booklets, overhead of
the building, heating, telephone, pay-
roll taxes, management costs, banking
costs, Master Charge commissions,
25-40% extra for the dealers, 10% for
the manufacturer’s representative,
maybe a little profit for the manu-
facturer, shipping costs of everything
involved, costs of repairs and the
records and bookkeeping involved,
support of an accounting firm and
their dependents, support of at feast
one lawyer and his firm, his tele-
phone, etc. It mounts up. Did |
mention the costs of attending con-
ventions? Only mighty rough competi-
tion keeps the costs of ham gear from
going out of sight — the fact is it takes
a wvery tight-fisted firm to compete
and no one that | know of is getting
rich., — Wayne.

MORE OPPOSITION

In one issue — or two — of 73, you
asked for opinions on the |/O portion
of 73.

| have approximately every copy of
73, €Q and QST for the past 23 years.
| have dropped CQ as of 2 years ago; |
will drop 73 whenever the subscrip-
tion expires. | like the radio portion —
always have — but the |/O section |
consider a poor 'filler.” It takes the
place of ads of amateur radio gear —
and articles.

| am not against learning something
new as you implied to anyone beefing
against this crap — but simply confine
my interests in solid state to com-
munications items. | would enjoy
advertisements much more. As it is,
most advertisement is for 1/O parts
and associated trash — very little
radio! Why claim a “radio magazine”
when over 60% is totally unrelated
electronics?! Along with the change of
size and format, why not change the
title to reflect what it really contains?
It isn’t amateur radio!

N. P. Walker W5GOS
Midland TX

To: Federal
Commission

CB and Amateur Department
Rule Change Section
Washington DC 20554

Communications

Re: Petition to Change Rules and
Reqgulations. Proposed rule and regula-
tion change permitting amateur use of
the 11 meter CB band and other CB
bands; requiring amateurs to abide by
all CB rules and regulations; permit-
ting the use of amateur station call-
sign, rather than the CB callsign.

Dear Sirs:

This is to request a change of rules
and regulations permitting the use of
the 11 meter CB band and other CB
bands by amateur station licensees,
subject to all CB rules and regulations.

The only change would be the use of
the amateur station callsign rather
than a CB station call. Rules for
obtaining a CB license, in this in
stance, would not be pertinent, since
license was obtained in an amateur
manner. Amateurs, when operating in
the CB bands, would be considered
CBers as far as International Treaty or
the like. All classes, Novice through
Extra, would be affected, Commercial
use of the amateur callsign in this
instance would not be prohibited.
Discussion PRO change of rules:

1. Amateurs will act as “goodwill
ambassadors’” possibly encouraging a
certain portion of CB operators to
become hams. This would be a posi-
tive effort to aid the FCC in the
control of the “CB problem.” Hams
are on the "FCC side"” and are of
positive help and aid.

2. Change of Rules and Regula-
tions would pose no problem in
implementation and cause no addi-
tional government cost for administra-
tion.

3. Approximately 280,000 less CB
calisigns would be necessary to be
issued by the FCC — a saving in
government operating cost. (There are
approximately 280,000 hams.)

4. In keeping with the stated FCC
policy of “deregulating hams."

b. Historically the 11 meter band
was a ham band — such a return is
feasible,

Discussion CON change of rules:

1. | can’t think of any disadvan-
tages or con — the change of rules and
regulations is positive and construc-
tive.

Please acknowledge my petition —
then let me know your decision.

John K. Lassig KEGFV/W5I10V
2025 Bingle Road
Houston TX 77055

LOW PRIORITY

Another childhood illusion shat-
tered — namely that if you get ripped
off via the mails that Big Daddy will
make it all better.

About one year ago Environmental
Products went down the drain. They
had an excellent newsletter that | had
subscribed to. One of the surviving
principals offered through the mails
to keep the newsletter going. |
sent money and got nothing in return.
After a decent interval of waiting
(some six months), | entered a formal
protest with the proper postal authori-
ties.

My notification of the ripoff went
to the Postal Inspector in charge out
in Denver CO. One grand hell of a
time later, this gentleman finally
notified me that a United States
district attorney had investigated the
firm and had “declined to prosecute.”
| was further advised that | could
write to a Mr. John R. McKown in
Colorado, who had indicated that he
would stand good for the loss. To date
nothing has been heard further on the
matter.

Perhaps if you were a large compa-
ny who had access to a legal staff to

ry



press the matter of why a mail ripoff
15 allowed to go unprosecuted, you
might stand a chance of making
recovery. As a lone individual, it
seems that Uncle Sam really does not
care. If you do not pay your taxes,
that is one thing ... if you look for
some service for your tax money,
evidently that is a matter of a much
lower priority.
Allan S. Joffe W3IKBM
Dresher PA

THE HFers

Lots of activity on 11 meters out
here — both in and out of the band.
Most any evening | can find 6 or more
QS0s between 27.255 and 27,500, on
SSB mostly. Heard one fellow brag
about his new $850 imported SSB rig
on 27.400 — didn't seem to know he
was illegal as all get out. Several times
| have found SSB QSO0s in the low end
of ten meters. All | can do is tune up
and call CO on CW — seems to
discourage them for several days. Is
there any way to talk to them within
the law? | think they would be happy
to start classes somewhere if they
could without any hassle or someone
putting them down, | think we who
communicate by radio need a "com:
mon band" where anyone can operate
regardless of license class — maybe our
ham tickets could be made to include
some operation on 11 meters. If these
peaple sat in on a net once or twice
they would see that a ham ticket is
worth its weight and a very desirable
thing to have.

That's all for now. My pen still
can’t spell but | keep trying.

John E, Winter WBGEUK
Garden Grove CA

KUDOS—-HEATH

We hear a lot about dirty deals
hams get from the different dealers.
No doubt they get comments which
reflect the abuse felt by those who
resent it the most, but we are taking
for granted the ogood treatment
received from the majority of the
dealers. A case in point is as follows:
On March 15, 1976, | ordered an
HW-101 from Heath and did not get
around to putting it together for four
months. About six weeks ago | got
out the kit and started to put it
together, since | was unable to pre-
viously due to college work.

| found at first that the mode
switch was defective as it had one of
the wiper contacts missing. Having an
assortment of switches, | robbed one
of its contact and restored the switch,
but wrote Heath about a new switch
s0 | wouldn't have to worry about it
later. In less than 10 days a new
switch arrived, no charge. Then |
found a bad carrier oscillator crystal
which they also promptly replaced; in
fact, it was removed from one of their
working units (a prototype, probably)
s0 | wouldn't have to suffer a six week

delay when ordering a single unit from
their supplier!

I've built the SB-102, SB-200,
Heath wattmeters, scopes, tunnel
dippers, transistor checkers, etc., and
outside of one other bad transistor,
they've been 100% good. Then to
receive replacement parts after the
warranty period has expired is uncom-
mon and laudatory,

| alse commend them on sticking
with the amateur fraternity when
oither manufacturers have moved to
some specialized part of communica
tions which provides a quicker cash
profit.

So when it comes time to relieve
the pressure that has been building up
in some little bank account some
where, we should remember those
who've stuck with us and provided
good service through the years. When
other manufacturers and dealers begin
to realize that good service attracts
good customers, perhaps the practice
will spread. It should be encouraged!

Now ... how much was the
HW-1047 Hmmm!

Robert B. Lunsford, Jr. WB5QGI
Killeen TX

REFLECTIONS

Thanks for your article, "Exploding
The Power Myth,"” in December, 1976
of 73.

For approximately a quarter of a
century, off and on, | have studied
and restudied reflected power. It has
always bugged me, as | have never
been able to grasp how power can be
reflected backwards. As the articles |
was studying came from such reliable
sources as the ABRL and college
textbooks, | felt | was lacking in
mentality and ready to turn in my EE
degree and Mensa pin. When QST
carried a lengthy series of 3 articles on
this subject about a vyear ago, you
know | was upset when | was con-
fused once again.

However, | do believe that you,
through 73, have started to set the
record straight ... there Is no such
thing as reflected power. | hope the
ARRL corrects its publications.

William Richrath KSIEN
Elmhurst IL

APPLES 'n ORANGES

Thanks for forwarding me a copy
of the HR article of August, 1976 by
W2DU which talks of coaxial dipole
antennas and mentions my 73 article
of June, 1973. | don’'t subscribe to
HR because it often seems to be just
an outlet for frustrated theorists who
can’t publish in OST.

The need for W2DU's ungentle
manly and inaccurate footnote es-
capes me. He tries to sound very
professional but he s comparing
apples and oranges. My 73 article was
mainly a practical construction article
of 2% pages (old, small page size)
while he presents a rambling 14 page

(new, large page size] mathematical
expose which concludes that the
advantages many amateurs found in
practice for the coaxial dipole config-
uration are not theoretically support-
able. His statement that | said 50 Ohm
transmission line “must” be used is
incorrect. | said one should use 50
Ohm line because of constructional
convenience.

He clouds a possibly better under-
standing of the antenna systems we
use — which any open-minded ama-
teur would welcome — with arrogant
insult to other amateurs who have
experimented in the antenna field. |
am surprised the editor of HR would
accept such material.

John Schultz W2EEY /K3EZ
73 Magazine Staff

AWE AND RHAPSODY

| well remember evenings and week-
ends spent in awe and rhapsody over
many a back issue of 73, some going
back to 1960 and 1961, when they
were 37¢ (two for 73¢!'). The excite
ment was heightened all the more by
the undergraduate pressure of hard
study, nagging me that | should be
doing something else . . .

But those days were vividly recalled
as | paged through the histories, biog
raphies, and thought-provoking fic-
tions in your November ‘76 issue.
Back came some of the previous
stories 1'd seen on the wildly imagina
tive but forgotten genius Tesla —
aided by that wonderful high-voltage
explosion of sparks in the photograph.
Perhaps the best service Harry Gold-
man did for both Tesla and myself
was the extensive bibliography
attached to the article. I'm glad 73
hasn't let this man’s energies go loose
in history and has kept up with his
founding work an ac electricity.

Then there’s Ken Cole’s marvelous
account of his experiences in WW II.
If there was an award given for the
best amateur radio magazine article of
the year, ""Paola” should win it. Cole’s
style kept up the haunting mistiness
of the whole adventure, while the
photos drove home the realistic ten:
sions of the war. Human interaction,
across "'enemy’’ lines, an interest in
radio as a hobby, and history all very

well interwoven into a readable,
believable account,
Rexford and Emelie Matlack's

research on "“The Quiet Spy” came
through well as the story unravelled —
newspaper clippings and photos from
old magazines added to the realism. |
think this kind of work is not a sick
kind of return to the nostalgic “good
old days,”” but rather a service to
younger hams who can begin to appre-
ciate the obvious richness and diversi-
ty of service (and fun) the hobby
provides,

And along those lines, Howard
Burgess' notes on pioneer efforts
directly related to amateur radio seem
to pull all these human interest/histor-
ical stories into the present: What can
we, as experimenters, do now with

our knowledge and inherent bent for
fooling around without strict recourse
to the sometimes stifling methods of
science? After all, it's usually the
amateur generation who break from
the past and make new discoveries —
if you need a source of these freer
minds, look at the work being done in
microprocessor control of repeaters or
RTTY stations. "Who, Me? A Pio-
neer?” invites some serious thinking
on everyone's part to say yes when all
others shrink away from a problem
and think you're crazy.

All this and the bodily resurrection
of Hank Olson’s S-38 too! The best
thing to do with that beloved excuse
for a receiver is to dump it into the
bay or the harbor, depending if you're
still in San Francisco or near Boston,

An excellent magazine, Wayne,

Rick Ferranti WABNCX/1
Cambridge MA

P.S. Was that really you on .52 a
couple of weeks ago, mobiling on the
way to Tufts Radio? | moved out to
this area a month ago for the even
more dreaded occupation of graduate
school, and found Tufts Radio to be
an excellent and friendly place to
spend my rapidly dwindling cash. As
you may suspect, | have another
article in preparation to help alleviate
that situation!

Yep, ‘t was me . . . and thanks for the
nice letter. — Wayne,

Congratulations on a fine magazine.
Really enjoy your articles over QST
they are well-written and easy to
understand.

Please find enclosed my check to
cover my subscription and a tape.

| only have one complaint. | was
listening around 3960 the other night
and heard something that made me
sick. KEGBG was in QSO with a
friend and some jerk jammed him
unmercifully, | am wondering what
has happened to ham radio. | haven't
vet seen a rig without 2 knob to
change the frequency.

If you hams are as proud of your
ticket as | am of mine, you will
abolish this kind of activity on our
bands (the jammer wouldn't even give
his call letters).

Thanks again for a fine mag and a
great hobby.

G. D. Ross WB7EBA
Medford OR

THE GREEN PHILOSOPHY

Here is my 3 year renewal to 73
Magazine. At 18 dollars it is a real
bargain.

Here also are a few comments that
may be of interest to you. | must
reluctantly say that 73 Magazine is
probably about the best of all the ham
and “‘popular” types of electronics
magazines. | wish | could say the same
for its publisher. | often get the



feeling that 73 has, and perhaps
always was, more of a personal journal
than a wvehicle for other hams than
yourself, though it is that, too — even
if not entirely intended that way. It's
sort of a soapbox for you, on which
to vent your feelings, espouse causes
and screech at the top of your lungs
on anything and everything that
catches your attention and/or fancy.

As long as I'm at truth saying, |
may as well add that there are times
that you sound pretty much like a
NUT! At other times you are a genu-
ine All American Ham Hero. |'ve been
in ham radio long enough to have
followed your career from the start at
CQ Magazine. You are, to say the
least, unpredictable and ruthless to a
large degree. You have had failures
along the road but all have led to your
current success, which is very prob-
ably the envy of many others who
might have dreamed of doing the same
that you have done, or, at least, in
being in the same lofty position you
now hold. You are much like that
childhood poem: ""When she was good
she was very, very good; When she was
bad she was horrid.”

The big plus on your side is that
you have made 73 the best all around
ham magazine. 50 | am going to stick
to 73 and let my subscriptions to all
the others, including QST, drop. QST
once was a marvelous publication,
with the best in everything that the
ham, or prospective ham, might ever
want. The latest in construction — at
all levels of advancement. A great
sense of humor, especially in those
once delightful "Strays.” Unfortu-
nately, the humor, as well as the
quality of interesting articles, has
pretty well disappeared. The pages of
QST are filled with bland trivia that
takes a great effort to justify in the
minds of the average Mr. Ordinary
Ham, like me. As for Ham Radio, it's
OK, but | like 73 better. So for
econamic reasons | am discontinuing
that publication. As for CO Magazine,
the less said the better. Popular Elec-
tronics and Radio-Electronics cater
almost entirely to CB now, so they,
too, will have to be discontinued.

I'm truly sorry to hear that you are
eliminating most of the computer
articles from 73, in favor of starting
up another publication, Kilobaud, in
which they will all appear. Looks like
I will have to do without them for the
above stated economic reasons. S15
for that new magazine, plus the cost
of 73, is more than | can afford. So it
will be 73 only from now on, much as
| regret having to say that. And for
the same reason | will be giving up
Byte Magazine. There you have it. |
am sure that my words reflect some-
what the same thoughts many other
readers of 73 have about you and
about /3.

Mack O. Santer W2ZPW
Brooklyn NY

All of us were surprised to hear from
yvou that we are eliminating computer
articles from 73. As far' as being a nut
is concerned . .. that’s okay with me

. « « Unless you can show me some sane
person who has accomplished any-
thing of real benefit to the world, My
basic goal is to bring as much fun as
possible to as many people as possible

. and use this as a way to perhaps
move the world ahead just a notch or
two as a by-product. My dais is open
for business. | use it to express my
ideas, but I'm willing to step down for
anyone with a piece to write, whether
I agree or not. As far as | know, 73
has the only open pages for such
matters. — Wayne.

PLEASE-NO AGCI

First, I'll bite again for another of
your “‘rags” (3rd one).

We have cussed and discussed items
before. Know you won't remember,
but | wouldn’t either in your place
(too many to remember all).

I will get around to making copies
of the USN code tapes | have one of
these days. Too much going on here
all the time. Please redo your code
tapes on a machine without agc. The
pumping is bothersome.

Add to your Ham Help column: We
|The Wiregrass Amateur Radio Club)
sponsor amateur classes via George
Wallace Junior College. Novice classes
run 10 to 12 weeks twice a year,
starting September and March. Gen-
eral classes start in September and run
9 months if needed.

This is the way to operate such
classes. The college takes care of
everything except the actual teaching.
The 510 fee keeps out the mildly
curious. So far, after 3 Novice classes
and 1 General, we have over 30 new
hams in this area. Almost an exact
double over 1% years ago. Most of
them are ex-CBers. We make sure the
local CB crowd knows about the
classes. Don’t knock them — get them
to join.

Roy Dancy
Dothan AL

CROSSED WIRES

| have just finished reading the
letters portion of your magazine and
was especially interested in the fellow
who was giving up ham radio because
of snobbishness.

| would like to advise him that |
think he is misconstruing snobbishness
with successful endeavors. | feel that
when he visits some ham, most of
whom are fair to well off, he is
overwhelmed by the settings and the
elaborate equipment, casts himself
into an inferiority complex and
cannot recover.

The amateur fraternity is on a fairly
high plane and while most well-off
amateurs do their best to make them-
selves understood, the evidence of
comfortable living is self-evident and
cannot be denied. Again, | consider
this to be the underlying factor and it
makes the newcomer of limited means
very self-conscious. It cannot be

helped and | know how he feels, for it
is somewhat disconcerting to visit and
see 3 lot of gear that goes to a sum of
$5000.00 or better.

Maybe some hams puff up, but I
am sure that it is pride more than
aloofness, and | say that it is some-
thing that they earned. So, again, |
think that the fellow that wrote in
about snobbishness has some of his
wires crossed. | know that |, for one,
am overwhelmed by some of the new
gear that some of my friends have, but
| do not begrudge them; | only envy
them and try to do better myself.

So that is my answer and | hope
that maybe we can salvage this fellow,

Jack Golden WA2YPW
Portville NY

THE GOLDEN HELMET

As an editor, you should know
better than to generalize in your
statements, As a ham, you don’t seem
to be very knowledgeable regarding
license classification.

You remind me of the Monsignor
of an Irish parish who was very
perturbed because one of his parishio-
ners was baptized in a Polish church. |
do suppose that a difference between
5 and 13 words per minute does
emphasize a great intellectual differ-
ence in an individual whose cranial
capacity seems to greatly exceed the
capacity therein.

As a Technician, | couldn’t care less
regarding the phone part of the 10
meter band, As an amateur, | suggest
that you read the amateur’s code,
parts one and four.

You remind me of the painting by
Rembrandt, “The Man in the Golden
Helmet,”" the old warrior dressed in a
gilded uniform with only the memo-
ries of the past shutting out those of
the future. The Technicians have com-
mitted much to the prestige of ama
teur radio, i.e., the 2 meter halo, TVI
filters and many others.

Ham radio, because of attitudes like
yours and your snobbish caste set, has
taken a back seat to CB and has all
but vanquished ham supply stores
with fully stocked shelves. Fortu-
nately there are still hams with a sense
of human values who strive to build
up and encourage the art rather than
tear it down with their envy. Your
name typifies your character.

John B. Swiencicki K2ZKMU
Parsippany-Troy Hills NJ

Right on. — Wayne.

A FREE RIDE?

MNearly every issue of 73 has at least
oneé complaint about the code require-
ment (for amateur licenses) in the
letters to the editor column. They
remind me very much of the sort of
complaints we get from students
wanting to be relieved of graduation
requirements (I teach at U of llIL).
They want to be relieved of the
responsibility for language or math or

science courses (the “hard ones”'), but
they still want a degree Ilabeled
“Liberal Arts.” Their complaints
invariably come down to the fact that
they consider the courses difficult and
want a free ride. Of course, they
rationalize their objections by arquing
that the courses are not “relevant.”
More often than not, these objections
come from students too narrow to see
beyond their immediate wants.

The principal justification for the
amateur radio service is that it is a
public service. The FCC study guides
even indicate that one purpose of
amateur radio is to provide a corps of
qualified operators for the military
and civilian communications systems
in times of war. That — obviously —
means operators qualified to use the
Morse code, because that mode, more
than any other, provides reliable
communications at low power levels.
Note that a// the military services still
use Morse trained operators. A ten
Watt “Angry 109" can do yeoman
service on CW in conditions that
would put most phone stations out of
service. Morse code is far from being,
as one complaining letter argued, an
outdated mode of communication. It
works when others will not. | might
also point out that most of our public
service traffic nets are on CW and that
MARS conducts many such nets.

It also is not true, as Wayne Green
once argued, that few amateurs still
use CW. If he would bother to come
down on the CW bands, he would
know that they are as crowded as the
phone bands, but that most CW opera-
tors run 200 Watts or less, The CW
bands tend to be a refuge for those
operators who want [0 communicate,
but who lack the money to buy the
linear needed to compete on the
phone bands. They're willing to work
just a little harder than those at the
top end of the band.

| find it interesting that so many
who consider themselves bright
enough to pass the electronic written
are willing to admit that they cannot
learn the alphabet. That is not a high
price for the privilege of being an
amateur radio operator. it may be a
reasonable minimum. As a professor
of economics once put it, "“"The
cheaper a product, the less it is likely
to be respected, and the more it is
likely to be abused.”

David G. Boyd WASGBW
Collinsville IL

MORE WARC

The following are some of my
personal observations. On September
29, 1976, a meeting was held between
representatives of the CRTPB (Can-
adian Radio Television Planning
Board] and DOC in Ottawa, for the
purpose of discussing proposals of
how to rearrange the frequency spec-
trum between 406 and 960 MHz. The
submissions of this and further meet-
ings will be used as a guide by the

Continued on page 154
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Looking West

Bill Pasternak WABGITF
14725 Titus St. =4
Panorama City CA 91402

Let’s call this the "putting one's
maoney where one’s mouth is” depart-
ment. For months now | have been
telling you all to go forth and try to
get your local CBers interested in
becoming amateurs, getting them into
training programs, inviting them to
radio club meetings, offering to speak
at CB "breaks,” etc. Well, if you are
going to try to meet some of the local
CBers in your area, there is really only
one place to meet them: on their
band, their home territory — 11
meters itself. Why not? Eleven meter
radios, the 23 channel variety, have
been tumbling in price ever since the
Commission announced that, as of
January, CB would be expanded to 40
channels. In fact, the radio | pur-
chased from one of the local depart-
ment stores cost me under sixty dol-
lars including slide-in lock mount and
antenna with trunk lip mount and
coax. | saw it advertised on TV one
evening and ran out to purchase one
before they were all gone. As it was, |
had to wait for the next shipment as
the demand was so great. The line at
the counter stretched to the door, and
this was a chain department store with
many such locations. It would not
surprise me to learn that this sale
alone added over ten or twenty thou-
sand new operators to 11 meters.

Anyhow, after unpacking the radio,
| hooked it up to my allband long
wire to see if | could hear anything.
Hear anything? It was probably 100
deep on every channel other than 9,
which is reserved as an emergency
channel. Yet, in some uncanny way, a
way that | still find hard to under-
stand, people were actually having
conversations and enjoying them-
selves. Squeaks, squawks and hetero-
dynes everywhere, yet QS0Os were
going on — people interacting with

e

people — very informal and a lot of
obvious friendship. Everyone had a
“handle,”” a pseudonym for personal
identity, but what was surprising was
that all but a few were using callsigns.
When someone didn't use his legal
callsign, he or she was "'jumped upon
by many others, Hmmmmm . , . could
it be that CB was changing? Could it
be that average "Joe American™ was
now taking CB over from the hobbyist
DXer and that, handles aside, CB was
fimally growing into what it was
intended from its inception? Let's
listen a while longer. An actual lan-
guaqge barrier existed. | was finding it
hard to understand a lot of what was
being said; CB has its own "special
language™ much the same way that
amateur radio has. Since | always
believe that one should listen before
engaging a PTT button, | took my
own advice, sat back and garnered the
necessary education,

Over the weekend | installed the
locking slide mount and antenna on
my ‘66 Galaxie, which in itself was no
easy task, this being my favorite of
our two autos even though it's older, |
already had two such mounts for the
two and 220 transceivers, a Motorola
control head and a tone-pad to work
around, Luckily, the CB radio was
small and fit well just above the gas
pedal ... on the dashboard, that is,
between the two meter radio and the
Motorola speaker. A vacant spot was
found on the rear fender of the
driver's side and the lip mount dis-
carded in favor of the regular 3/8"
snap-in blind mount and adapter for
the ASP type thread. Tuning the
antenna took about 15 seconds using
a Heath VSWR bridge to make the
check that found the approximate
midband VSWR at 1.2 to 1 and rising
to 1.6 to 1 at either end (channels 1
and 23 respectively).

Can't tell you how strange | felt
during my first 11 meter contact. It
took a while to get used to the lack of
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Two ways to let the world know who you are. Left: in red, white and blue
from SANDARC, San Diego. Center: from LIMARC, New York. Auto: 66
Ford from WAGITF; 2m antenna from GAM,

10

.

N

7
A x
L
. i i
i ' %
; i ;

A ' | :‘ ;i_
t.

|
' |
.

Left to right: Johnny Grant WB6MJV, host of KTLA-TV's “Gallery” show,
Lee Goldberg WABAVP, Mary Stocksdale WAGLUC. (Photo by Bob Goldberg

WBGOFO)

formality, besides which | had no
handle other than my name and call-
sign KKU4645. The strange feeling
was short-lived though. By and large,
the people one finds on CB are like
the neighbors next door. Heck, in
many cases, they are the neighbors
next door. With few exceptions, the
people | have met on CB have gone
out of their way to make me feel at
home with them, At first | kept my
interest in amateur radio low profile
. . . just being one of the guys. .. one
of the voices on the radio. This didn’t
last. | became nvolved in many a
contact with CBers talking about
“moving up’” (no pun intended) to
amateur radio with specific interest in
two meters and FM repeater opera-
tion. You have no idea of the impres-
sion it makes on a radio-oriented
non-amateur to hear a demanstration
of the coverage of a good FM repeat-
er. Eyes light up ... | have seen it
happen! So far, the CBers | have met
out here in LA who want to get their
amateur licenses have no interest in
CW, and cannot understand the need
for it when all they want to do is talk.
Many would be hams right now if not
for that obstacle.

So far, in the few weeks that | have
spent meeting the members of our
local Citizens Radio community, |
have been quite impressed by the
dedication of many of them. Sure,
they have their problems — jamming,
malicious interference and, unfortu-
nately, a bit of profanity on the part
of a few “channel hogs.” Basically,
they suffer many of the same prob-
lems we face in amateur radio, only
down on 11 meters the problems are
greater due to the greater number of
radios in use, the greater number of
users of the spectrum, and therefore
the chance for a greater number of
“flaky” people to be part of the
service, Simple math ... the more
individuals, the more chance for prob-
lems to show up. Interestingly,
though, it seems that self-policing is

starting to develop within the service,
at least where | live; those who break
the rules of CB etiquette are dealt
with by their peers.

As things develop, and as | gather
more information, | will pass it along.
However, | am convinced that CB
radio and its wusers are the best
resource we have to tap for the
growth of the amateur service. Many,
not all, but many, CBers would like to
get an amateur ticket if only amateurs
would get off their “high horse” and
offer a needed helping hand to those
asking for it. It hurts when | hear
about CB people going to local hams
for assistance in that direction only to
be met with a look of indignation and
“get lost, who needs you'' attitude,
Put yoursel in the other guy's place
. . . how would you feel?

Oh yes, my lack of handle was also
short-lived. While checking out the CB
radio, | enlisted the aid of a fellow
amateur, Charlie WBGSKM, who also
possesses 3 CB radio. Charlie promptly
christened me “'The 73 Man'" . . . well,
what else?

While getting a CB radio as | did
and taking amateur radio to the CBer
was one way, there are other ways of
getting the interested CBer to take the
next step. A recent, well-publicized
gvemt here in Los Angeles was another
way. lake an excellent producer
director team like Lenore (WENAZ)
and Bob (WEVGQ) Jensen. Add a
well-known and talented emcee such
as KTLA-TV personality Johnny
Grant WB6MJV, an experi audio
engineer like Bill Orenstein KHGIAF/6
with extremely fine equipment, and a
bit of help from KHJ radio’s Jim
Davis WBOSQP/6 to set up and handle
audio. Continue with an introduction
using Dave Bell's new film, “"Moving
Up To Amateur Radio,” which in
itself has the ability to captivate an
audience. Include a number of experts
on different aspects of amateur radio

Continued on page 16



MB=3 (ILLUSTRATED) FOR 2-WAY RADIO

MB-2 (NO ANTENNA CONNECTIONS) FOR TAPE DECKS $14,95

MB-1 MOUNT ONLY, WITH NO WIRING

SOUTH COM, INC.

P.O. Box 11212, Dept. 104
Ft. Worth TX 76109

SOUTHCOM HEAVY=-DUTY SLIDE MOUNTS ARE
DIFFERENT. HEAVY=-GAUGE STEEL SLIDES
ON PLASTIC GUIDES FOR SMOOTH OPERATION.,
POWER AND SPEAKER CONNECTIONS ARE SE-
CURE THROUGH COMPUTERTYPE CON-
NECTORS. A STAINLESS STEEL LATCH HOLDS
THOSE CONNECTIONS UNTIL YOU REMOVE
YOUR UNIT. PROVISION IS MADE FOR LOCK
BY A USER-PROVIDED PADLOCK.

FOR TWO-WAY RADIO USERS, THE MB-3 PRO-
VIDES A NEW MINIATURE COAX CONNECTOR

DESIGNED FOR DEMANDING UHF APPLI-
CATIONS. OTHERS MAY CLAIM NO SWR OR
LOSS. . .WE CAN GUARANTEE |T!

WHETHER YOUR UNIT IS A ""MICRO'" OR A

HEAVYWEIGHT. . MOUNTED IN CAR, TRUCK
OR BOAT, A SOUTHCOM SLIDE MOUNT INSURES
“"DERMANENT INSTALLATION'" OPERATION
WITH INSTANT IN/OUT SAFETY AND CON-
VENIENCE. ASK YOUR DEALER FOR A SOUTH-=-

COM SLIDE MOUNT TODAY.

519,85

$ 7.25
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VISItINg views from around the globe

The Largest FCC Raid Ever

Federal marshals and FCC agents
raided 19 locations in the Baltimore-
Washington area early on the morning
of October 2/. Confiscated was over
65 thousand dollars worth of equip-
ment used by outlaw SSB CBers. (See
“In Pursuit of the HFers,” Holiday
‘76 /73.) It was the largest single raid
in FCC history and capped a lengthy
investigation by the Baltimore office
in conjunction with the Laurel MD
monitoring station. Similar investiga

tions are ongoing across the country,
according to FCC sources.

Among those charged with illegal
operations were two Nowvice class ama
teurs and an alleged ringleader of
Maryland CB SSBers. The agents,
armed with search and seizure war
rants, confiscated extensive member
ship lists giving call numbers and full
names and addresses of the entire
Maryland chapter. An FCC spokesman
told 73 he expecied some further

-

A room full of confiscated equipment. Robert Mroz, Engineer in Charge, FCC
Baltimore (left], and Assistant Engineer in Charge Donald Bogert (right), in the

midst of their cache.

Some of the gear undergoing testing: note power output of 80 Watts and
frequency of 27.9099 MH:z.
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investigations to grow from the lucky
find. Station records taken in the raids
are being scrutinized in an effort to
identify every individual who may be
involved and where eguipment was
purchased.

As illustrated by the accompanying
photographs, amateur equipment
made up the bulk of the FCC raids.
Confiscated were a hall dozen linear
amphifiers, Heath and Yaesu trans-
ceivers, frequency counters, remote
vios, VHF HTs, beams and rotors,
along with several ingenious CB ngs
One unit was reportedly set up like an
ordinary CB ng with a frequency
counter slung underneath. But when
you switched on the ANL, the coun-
ter would indicate frequencies
between 10 and 11 meters, and the
delta tune became a vio!

The FCC in Baltimore is conducting
an inventory of all the equipment and
taking technical measurements to
determine exact frequency range and
output. Serial numbers are being
checked through local authorities to
determine if any of the gear was
stolen. (Amateurs in the Baltimore
Washington area who are missing gear
would be wise to contact FCC Balti
more. )

All 19 CBers raided face federal
charges carrying penalties of $500
dollars per day, per offense, and one
yvear in prison and a $10,000 fine for
the unlicensed use of CB or amateur
radio equipment. Federal judges will
decide what happens to all that equip
ment; it could go towards fines, be
declared contraband, or end up on a
government surplus list. In any case, it
seems likely some of the equipment
could go to charitable organizations,
and show up on 20 meter SSB in the
hands of a missonary, handling phone
patches.

Incidentally, it was not the work of
hams that led the FCC to the outlaws

. Instead i1t was the old Tennessee
Valley Indians, plus what one FCC
official termed massive interference to
business radio, and local, state and
Federal government radio users. Those
are the same tracks that have led
FCC teams to SSB outlaws in other
parts of the country . . . and the same
tracks that are being followed some
where else as you read this, where
would-be hams are taking the easy
way onto the air.

Warren Elly WATGUD
Associate Editor

Some of the modified CB gear confiscated in Baltimore-Washington. Note the
external switching arrangements which allow out-of-band operation.



Part 97 of the FCC Rules and
Regulations has been changed so
much in recent years that most ama-
teurs are not completely familiar with
existing requirements. Even those of
us who teach licensing courses have
trouble keeping up to date with the
latest changes. It is my opinion that
very few of the recent changes will
benefit amateur radio and that many
of them will harm our service. Simply
stated, | do not believe amateur radio
15 strengthened by weakening the rules
and regulations under which we
function.

It has long been obvious to most of
us that the FCC does not intend to
clean up the mess they have allowed
to develop on the old 11 meter band.
It appears to me that the FCC is
hoping to alleviate some of the
present CB problem by easing as many
CB people as possible into amateur
radio.

| believe our ARRL has been duped
into helping the FCC clean up part of
the CB mess. | can understand the
League supporting a program to pro-
duce more amateurs; this is reason-
able. However, | find it very difficult
to believe that our League cannot see
the danger to our amateur radio ser-
vice. Listen to CB and make up your
own mind how “beneficial’” these
people will be to amateur radio.

| have taught amateur licensing
courses every year since 1948, | have
had as many as 1,000 students at a
time. | have had an increasing percent-
age of CB people in my courses since
1957 and the current percentage is
usually about 30%. It has always been
my experience that students with CB
background are the least likely to

Dead Within A Decade?

stick it out and earn an amateur
license; their dropout rate is about
double over the rest of the group.
Fortunately, we have had many ex-CB
operators develop into extremely
good amateurs who are a credit to the
amateur radio service. Unfortunately,
most of them have been unable or
unwilling to shake their bad CB habits
and this is bad for amateur radio. It
has also been my observation that
very few CB people are seriously
interested in becoming amateur radio
operators. The objectives, back-
grounds, and philosophies of amateur
radio and CB are radically different.

| do not believe we need to greatly
increase the American amateur radio
population fto safeguard our fre
quencies at the 1979 World Adminis-
trative Radio Conference (WARC).
Amateur radio has realized its most
significant gains at times when we had
very few amateurs. To the best of my
knowledge, all WARC position papers
were required to be submitted in mid
1976, so any upsurge in the American
amateur population (between mid
1976 and the 1979 WARC) will not
appear in those papers. Common sense
further discredits the present “‘safety
in numbers’ approach. Basically, each
country has an equal voice at WARC.
This means that a country with hun-

dreds of thousands of amateurs has
the same voting strength as one with
only a handful of amateurs. Since our
country has one of the largest amateur
populations in the world, it appears
reasonable to me that the major objec-
tive should be to increase the numbers
of amateurs in other countries. Our
voting power at WARC will not
increase one iota if we double or triple
the number of amateurs in our
country; please don't be gullible
enough to believe otherwise.

My thoughts on this matter are
summarized in this paragraph and |
hope you will take the time to arrive
at your own decision. | am opposed 1o
recent FCC changes which | believe
will seriously degrade our amateur
radio service. | believe that FCC dereg
ulation of amateur radio can lead to
disaster. | do not believe the CB mess
will be significantly reduced even if
many of them are absorbed into ama-
teur radio. | think the CB mess must
be dealt with on its own by the FCC
and that Congress should fund the
FCC to do this major job. | am firmly
convinced that converting any signifi-
cant number of CB people to amateur
radio will degrade our amateur radio
service. | do not believe that a large
influx of new amateurs is necessarily
beneficial to amateur radio; it cer-

tainly cannot replace continuing
quality performance of existing ama-
teurs serving the public need.

If the present trends continue, |
have no doubt that the amateur radio
service (as we presently know it) will
be dead within a decade. | hope this
does not happen because | believe the
amateur radio service is of great value
to all the peoples of the world. If | did
not believe this, | would not spend
20-30 hours per week helping new
amateurs get started.

If you decide that our amateur
radio service is in danger, please take
action to eliminate the problems, |
believe it helps to send ideas to the
FCC, Senators, Representatives,
House/Senate Communication Sub-
committees, ITU/IARU, and ARRL. |
have been writing for years and |
would greatly appreciate some sup-
port, | do not believe it is too late to
save our American amateur radio ser-
vice, but it appears obvious to me that
it will die if most amateurs fail to
wake up and take action. We are
communicators; let's pass the word
before it is too late!|

Bob Welsh WEDDB
Burbank CA

Reprinted from the LERC Amateur
ARadio Club Bulletin, November °76.
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A special event call is issued by the
Federal Communications Commission
to commemorate some particular
event or activity. NGV was such a call,
issued on the occasion of the Viking
mission to Mars. The significance of
the Viking mission (to softland a
spacecraft on another planet) war-
ranted an equally significant callsign.
NGBV was the first modern day 1 x 1
call issued by the FCC to an amateur
radio station.. The Jet Propulsion
Laboratory Amateur Radio Club,
WEVIO0, is proud to be its owner. We
owe many thanks to the Commission
for honoring our request.

N6V is the third in a line of
commemorative calls issued to the
JPL Amateur Radio Club. WPGJPL
was for the Apollo 16 mission, and
WSEMVM was for the Mariner Venus
Mercury mission (Mariner 10). Over
the period from June to November,
1976, N6Y became one of the most
significant special events ever to be
undertaken by a single group of ama.
teurs. The operation united our club
more than ever before because a real
team effort was required in order to
build a completely new station from
scratch, and then operate N6V over a
five month period.

When the JPL Radio Club under-
took this activity, we anticipated an

Is There Life On Mars?

event of a size comparable to our
previous special events, 2000 to 3000
contacts. It soon became apparent
that we had a tiger by the tail, and
would have to work 10,000 or more
stations to satisfy the tiger’s hunger,
Our existing station would not be able
to handle the load because of small
quarters, high electrical noise, limited
antenna possibilities, and poor loca
tion (in a canyon two miles north of
the Pasadena Rose Bowl). The club’s
long-term goal of a new trailer facility
in a better location was now given a
deadline for completion . .. June 18,
1976, the planned first day for NGV,
which coincided with the orbit inser-
tion rocket motor burn (45 minutes
worth) for Viking |. Dick K6SVP was
assigned as facility manager. The time
was now March.

Final site plans were drawn and
submitted by Glenn K6GHJ to the

laboratory facility engineering people
in May for approval, a surplus tower
was obtained from the newly formed
Goldstone Radio Club, WBG6MXU,
surplus RG254 hardline coax
(7/8 inch diameter) was found in
storage, a THEDXX 6 element beam
and Ham |l rotor were purchased,
and the race was on. Mr. Murphy
reared his head by having the first
spool of RG254 coax delivered Friday
afternoon to the trailer location at the
bottom of the rough, brush-covered,
rattlesnake-infested hill on which the
antennas were to be located some 650
feet up from the trailer. The work
party, including five of the JPL Ex-
plorer Scouts working on the lab
sponsored Project Sunfire for Pitcairn
Island, was already scheduled for
Saturday morning. There was no time
to transport the spool of coax (which
weighed several hundred pounds and

was five feet in diameter) to the top of
the hill, so we gallantly began pulling
the coax up the hill. Without a doubt,
650 feet of RG254 gets very heavy,
especially in the hot sun. The next run
of hardline waited until the spool was
transported to the top of the hill so
we could pull the coax down. A
second spool of coax was obtained in
July and two additional runs of hard-
line were added. All went smoothly
this time, until the wooden spool
holding the coax disintegrated on the
spool stands. The only solution was to
unroll the entire spool by removing all
the remaining spool wood and care-
fully unrolling the entire 1700 feet of
coax along the ground. We could then
pull the line down the hill.

Tower installation began six days
before the deadline. Again, Murphy!
Would you believe that when we met
the fellow supplying our guy wires
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All N6V transmissions were not SSTV. Here Bob Brodkin WAGTEBH works CW
under the watchful eye of the Viking project’s biology man insigmia,

and crimp sleeves at the top of the
hill, and he went to open the trunk of
his car, Murphy made the key not
work? No amount of banging or twist-
ing would open that trunk. Finally,
we discovered that two identical cars
had been parked side by side down
below and that he had put the sup-
plies in the right car, but driven off in
the wrong car with the right ignition
key! That wasn't the last of Murphy.
He decided that one of the tower quy
anchors would have to be set in solid
rock! By the time we finished we had
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placed on top of that hill, aside from
the 71 foot tower and tribander, a 2
meter collinear, an inverted vee for 40
and B0, and a 40 through 10 meter
vertical.

In spite of it all, NGV went on the
air at 13002, June 18, 1976, for the
first operating period of five days. The
basic plan was to operate for a total of
forty days, divided into four periods
coinciding with the four major mis
sion events: Viking | orbit insertion,
Viking | landing, Viking |1 orbit inser-
tion, and Viking 11 landing.

The first period of five days netted
2250 contacts toward the goal of
10,000 and gave us the confidence
that NGV would achieve its goal. We
were very pleased at this inital
achievement, since the station was
manned almost entirely during non-
working hours. Because we were a bit
late getting the publicity out to some
of the publications and missed the
June issue, we were met with a bit of
amazement and uncertainty as to the
legitimacy of the call, but word spread
pretty fast. Most worked modes were
20 Cw, 20 558, and 2 FM, accounting
for about 85% of the total contacts.
The lowest count was 2 FM CW with
one contact (what a surprise that
contact was). Other bands and modes
were worked, but seemed to be
worked out pretty fast. Admittedly,
our ears were not very good on 40 and
80 meters, mostly because those
antennas for the first period were fed
through 700 feet of RGY coax with
the consequent signal losses.

One of the biggest surprises while
working 2 meters was being linked to
the Kingman AZ 146.16/76 repeater
some 600 miles away through a
remote link on 146.52 simplex. Most
of us were totally unaware that such a
link existed. The next surprise was 1o
hear that the entire link was con-
trolled by Jerry WBBNQE while sit-
ting on a diving board at Huntington
Beach! Later connections into the
remote link put us into locations like
Las Vegas NV, El Paso TX, Santa
Barbara CA and other points over the
mountains north of us. Tremendous!
Another highlight of two meters was
to contact Bill Pickering, retired JPL
Director and ex-Z2BL, while visiting
the shack. He was put in contact with
the giant Goldstone 64 meter (210
feet diameter) antenna control station
console which was being manned by
one of the Goldstone Radio Club
members. The link to the High Desert
was made possible through WRBALH,
Rosemend CA, and WRBAFX, Table
Mountain CA.

The reception that N6V received on
the repeaters was tremendous and
much appreciated. In most cases, N6V
operation on repeaters was minimized
during commuting hours. Initially, we
had only two simplex and four
repeater crystails; however, we soon
realized that proper coverage of 2
meters required a synthesizer, which
the club quickly purchased. It was like
adding a new band, because we could
now work all repeaters that we could
reach, as well as other simplex fre-
quencies. The Ensenada Radio Club,
XE2BC, met us on one of the now
available frequencies on sked one
evening and we worked most of the
guys in the Ensenada Club,

Novice response was, at first, one of
bewilderment and disbelief. A three
character call? That just did not fit
the pattern! Frequently, the return
call after a CQ would be to WNGNBV
(N6V end to end, almost). As word
got around, things got easier and the
response got better. Ralph WBBYMF
put in many hours at the Novice key.

The most fortuitous station worked

early in the event was Mel WEBVLH,
who asked if we would be on SSTV.
Our answer was negative, that no one
in our club had the eguipment. A
couple of days later, we received a call
from Robot asking what equipment
we needed for SSTV operation and if
they could loan it to us! Thus began
one of the most wanted SSTV opera-
tions in the world. Jim WAGBMYJ and
Stan K6YYQ operated most of the
SSTV (since the equipment was on
loan we were sensitive as to its use).
Pictures of Mars from both the Viking
Orbiter and Lander were aired over
N6V, occasionally into areas where
there was little or no news coverage of
the mission. A most memorable QS0
was: “N6V de CZ20. What are those
pictures you are sending? They look
like the surface of Mars!” “C220 de
NBV. That's what they are!” We felt
good that the pictures were recogniz-
able. We are grateful to the JPL Public
Information Office for providing us
with the high quality photographs for
our transmissions. We also had a direct
video feed to the shack which allowed
us to monitor and transmit some of
the photos “live’” from Mars as they
were received here on Earth and
processed by the computers. Jose
YVS5FBL, Caracas, Venezuela, was
late to a ham club meeting when the
AY L said that the Mars pictures were
more important. Besides, he said the
rest of the club would not believe him
unless he had tapes to prove it. At
least one ham, Bill W1PFA, was able to
have his Polaroid photo of our trans-
missions published in the local news
paper, and then sent us a clipping,
Bruce VK3VF sent impressive photos
of a couple of pictures he received and
also submitted to the newspaper.
VE3AXC arranged to have TV news
coverage live while receiving SSTV.
Our local KABC-TV news team
covered our operation in the Los
Angeles area. Bob WBOJGJ got a story
in his local Des Moines |A paper,
which was picked up by the AP wire
service, and culminated in many local
TV news stories filmed in individual
local towns (we haven't received all
the video tapes yet) and also ina 5
minute report by Roy Neal K6DUE
on the NBC ""Today™ show. As far as
we could ascertain, that was the first
time a film had been made from both
ends of a QS0 at the same time. That
Roy's always thinking, but what a
problem! We had to pick a station in
one of several major cities in the US,
establish a schedule with him, guaran-
tee a contact at B:00 am our time, all
in less than 24 hours, so that Roy
could schedule film crews in separate
cities for the following day. Frank
WBS55SAG was our choice, and the
filming was T7000% successful. We're
not sure who was flying higher —
Frank or his patients (Frank is an
anesthesiologist in Houston TX),

One contact, KC4AAB/M Reg 2 off
the coast of South America, expressed
more than the usual interest in the
Viking mission progress during one of
the SSTV operating periods. It turned
out that the ship was an icebreaker on
its way back from Antarctica with



The famous Mars ledge with a B or number 8 as it appeared from the Viking
lander’s camera prior to S5TV transmission.

several Viking project biologists on
board. They had heard no news of
Viking's success and were most appre-
ciative of the information heard and
vowed that before the next trip out
they would have SSTV on board.

The station at NGBV was not yet
equipped for working OSCAR, so
Skip WoPAJ came to the rescue with
his mobile setup for working the
satellites. Murphy caused an alumi-
num plate in the roadway to tilt and
lodge under his van chassis as he drove
by, literally launching all the equip-
ment from the seats onto the floor.
Remarkably, all eguipment worked
afterward. The only other problem
encountered while working OSCAR
was the high received noise level so
that many stations returning Skip's
CQ could not be heard. Several sta
tions did get through, however, and
we were very pleased that Skip braved
the hill to set up on the mesa above
JPL a few feet from the rattlesnakes

(they were heard).

OQRP was occasionally exercised,
with George KB6YGN braving the
QRM most of the time. A 5/9 signal
from Hawaii on 22 Watts and 5/8
from the east coast on 1 Watt are not
bad reports.

QSLing finally got underway about
a month late when we received the
cards from the printer (not entirely
his fault) and we began filling the
SASEs (first as promised). The hard-
est OSLs to deal with were those that
included the SASE and a note saying,
"Please send me the QSL card for
contacting NGV."” No time, date,
band, or callsign! At the time we
received that card, we had over 6000
entries in the logbook. Another QSL
was a but better; he at least included
his callsign. Because we hope to QSL
100%, they will both receive their
cards, just a bit later than hoped for.
We received cards from several
SWLlLers, and even one from an experi-
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The selection of hard copy pictures for SSTV transmission . . . here, Stan Brok/
K6YYQ works near a picture coming from Mars.

menter who copied SSTV. “Please
QSL to WBVIO, Whiskey Six Viking
in Orbit™ became a catch phrase.

The effort involved in conducting
an event the size of N6V is more than
significant; it is major, as Jim
WABMY G found out. When volunteer-
ing to head the activity one year ago,
the magnitude of N6V was not even
dreamed of. Although painful (liter-
ally) at times to many who partici-
pated, the event was very successful,
very satisfying, and enabled the
JPLARC to realize one of its long
term goals ... a new station. Many
friends were made both within and
outside the club. This event will be
remembered as a unique experience
for many years.

Did it seem like a clique running
N6V? All who came and participated
became a part of the “clique.” The list
below cannot possibly cover all con-
tributions of every individual; N6V
was a team effort and everyone helped
in many areas: Jim Lumsden

WABMYJ, NBV Activity Chairman;
Dick Piety KG6SVP, Facility Manager
& Operator; Stan Brokl KBYYQ,
Facility & Operator; Ralph West
WBBYMF, Facility & Operator; Chuck
Weir WGUM, Equipment & Operator;
Morm Chalfin K6PGX, Photographer
& Operator; Merril Burnett KGBER,
QSL Manager; Glenn Berry KG6GHJ,
Facility; George Williamson K6YGN,
Operator, QRP; Jack Patzold
KDT6574, Facility & Operator;
Warren Dowler KNX8341, Operator;
Skip Reyman WGEPAJ, OSCAR,
Gordon Crawford WB6DRH, Public-
ity; Jim Longthorn WABKPW, Opera-
tor; Rich Ward WABVOG, Operator;
Merv MacMedan WGBIUV, Operator;
Bob Brodkin WABTBH, Operator;
Bob Biswell WEMZR, Operator: Stan
Sanders WBG6MPM, Operator; Joe
Berry WAGFCE, Operator; Stan
Hench WBGIJMP, QSL Design: Bill
Carpenter WABQZY, Video Feed;
Waldo Brown WEQWC, Video Feed;
Jay Holladay WEEJJ, Trustee.

If crime statistics prove correct,
nearly all of us can expect to have
that prized mobile rig forcibly
removed sometime in the near future.
It can happen in a parking lot, your
own driveway, the service station, or
right outside on club meeting night,

The best way to be sure that you
don't become a victim of Midnight
Electronics Supply is to remove the
rig and all markings that indicate the
presence of radio equipment. This
may aiso Iinclude the extremely
unpalatable task of returning those
callsign plates to your local registry.

The dyed-in-the-wool mobile opera-
tor realizes that no matter how many
precautions are taken, it's often next
to impossible to completely hide the
fact that gear is contained within. So
here are a few dos and don’ts for hams
that just might keep the cost of the
hobby within reasonable bounds.

Do keep your bill of sale in a safe

place at home, not in the car.

Do engrave your driver's license

number and state on both the

inside and outside of the rig.

Do nstall a quick disconnect

system. When leaving the car,

Beating the Hamburglar

take the rig with you or place it
in the trunk. Out of sight, out of
mind,

Do make sure that you have
adequate insurance coverage for
your gear. The insurance situa-
tion is worth an article by itself.
Remember that even though you
have homeowners or comprehen-
sive auto theft coverage, there
may be exclusions on radio gear
as well as high deductible and
depreciation clauses.

Don’t try to hide the rig with a
jacket or blanket. It only arouses
Curiosity.

Don’t leave the car unlocked.
Although it sounds like a silly
statement, the vast majority of

ripoffs happen through the car
being inadvertently or purposely
left unlocked. Most insurance
companies won't pay claims
unless there is proof of forced
entry.

Don't try to booby-trap your
gear. Not only is there a chance
that you or a loved one might be
injured, but you face the possi-
bility of a lawsuit for assault.
(Don't laugh, it really does
happen.) For example, if a kid
sees your booby-trapped 2 meter
rig and goes for it thinking it's
CB, WHAMMO! His family can
nail you under laws governing
what's called an “attractive
nuisance,” Juries are known to

be sympathetic to the kid in

these cases and you could be out

a few years’ pay in one fell

SWoop.

If, despite the above precautions,
you still become victim of the ripoff,
here are a few steps to follow:

1. Make sure you really suffered

a loss. The gear could be sitting

back on the kitchen table or

hidden away in the shack. This
can be extremely embarrassing.

2. Call the local police. Tell

them what happened, what was

taken, and the identification
markings on it. I an item
marked with your driver’s license

Continued on page 208

15



Looking West

from page 10

OSCAR. Give all this enough pre-
publicity and you have the makings of
an entertaining evening to present to
the general public and particularly the
Citizens Service operators of the area.
This was exactly what was done the
evening of September 15, 1976, when
the San Fernando Valley Radio Club,
in cooperation with the ARRL,
sponsored the first “Wide Wonderiul
World of Amateur Radio’ evening
subtitled “Everything you always
wanted to know about amateur radio
but were afraid to ask.”

Johnny was at his best that evening,
keeping things moving right along,
while at the same time being truly
entertaining. It was obvious that for
him the evening was a labor of love.
The pitch of the program was kept
high, moving from topic to topic,
explaining n progression the many
diverse aspects of amateur radio and
the people therein. There were
demonstrations of slow scan TV,
repeaters and autopatch, talks on
RTTY and public service. In all, the
entire gamut of what amateur radio is
all about was covered in this fast
paced two hour presentation. It took
a lot of planning, a lot of giving on the
part of those involved and, most of
all, a feeling on the part of all that
what was being done would indeed
benefit amateur radio. In the end,
somewhere between two and three
hundred local residents, many of them
CBers, got a bit of insight into the
world of the radio amateur and what
an amateur could do within the scope
of his interest. In all, it was an evening
that epitomized the real amateur radio
and on a fairly large scale shared it
with the non-amateur,

If | had to pick one moment of that
evening to call a highlight, | suspect it
would be the story told by Lee
Goldberg WABAVP explaining how,
for her, amateur radio was the therapy
needed to aid in recovery from a
serious iliness. She told how, in the

The beautiful story of amateur radio as a therapeutic tool described by the

process, she went from non-amateur
to Advanced class in a very short time
span. These were moments that held
everyone spellbound. Lee's story is
one of beauty and dedication, and is
an Inspiration to set one's sights
toward higher goals. Working hand in
hand with her husband Bob WBGOFO,
Lee not only conguered the after
effects of a serious stroke, but in the
process has come to symbolize the
impartant part that amateur radio can
play in avenues never explored, Lee is
not only a credit to her own personal
initiative to conguer an obstacle put
in her path, but is also an opener of
new horizons for others to seek. She
has given a very special new meaning
to amateur radio.

If you have been thinking about
trying such an event, but have feared
that it might fail, fear not! This first
was indeed a success and hopefully
more such evenings will follow with
other members of the amateur com-
munity emulating what was begun one
warm September evening in Los
Angeles. The first "Wide Wonderful
World of Amateur Radio’ evening will
long be remembered by all who
attended. Who knows, it may even get
us a8 few new amateurs, and that
would be the crowning glory. Yes, we
were lucky to have a talented profes
sional crew to start off this type of
event, but it's nothing that any ama-
teur radio club cannot emulate on
either a larger or smaller scale, with or
without the professionals. All it really
takes is caring a bit as to whether
there will be any amateur radio after
the 1979 WARC Geneva conference.
Those within our amateur community
will pick up the ball and carry it. Is
that someone you?

A REPEATER FOR
ALL SEASONS
We have repeaters dedicated to
many diverse aspects of our hobby/
service. There are emergency calling
systerns dedicated to RACES and
AREC type operation,

autopatch

person who used it as such — Lee Goldberg WAGA VP, with OM Bob WBG60OFO.
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systems whose prime purpose in life
seems to be letting the XYL know
that you are pulling into the driveway,
club repeaters that, open or closed,
are intended to act as an intercom
between members of a given radio
club and, lest we forget, the good old
standby, the simple rag chew type of
open system available day and night
for anyone to use as long as they
operate within the scope of their
license privilege. Did | say anyone!
Pardon my blunder. Well, though
many a system professes to be open to
all, in many cases one group does not
always get a warm welcome. What
group? Why, the “youngster,” of
course, You know, that group still in
school, ages 15 or so and younger, who
happen to hold amateur licenses but
find it quite hard to develop the same
type of lasting friendships on repeater
systems that we in the next generation
up seem to take for granted.

Admittedly, there is an interest
difference between the generations,
but must there also be a different set
of standards imposed on the younger
ham? Must they be relegated to 40
CW when they too have a need, and
indeed, by the fact that they have
passed the same test as you and |, a
right to share the same spectrum? And
that includes repeaters! At long last
someone is about to put into opera-
tion a repeater system that will have
one specific purpose for its existence:
to give the younger generation of
amateur with an interest in VHF and
repeaters a place to converse with his
peers, In a nutshell, that's the avowed
prime purpose of WRBAKG and its
father, Keith Glispie WAGTFD.

Keith, not that long out of school
himself, noted that while virtually
every special interest group had a
repeater and a format upon which to
interact, the younger generation of
amateurs in Los Angeles had no such
forum. As Keith tells me, about a year
or so ago the whole idea began to take
shape. Why not a repeater for this
group? More specifically, why not a
repeater that was designed to serve the
need for school amateur radio clubs
all over Los Angeles and surrounding
environs, as well as their individual
members? What a showplace to use as
a tool to convince the public school
CB operator that 3 whole new world
exists in amateur radio. Not long ago,
when the callsign WREAKG arrived in
the mail and a Pye Communications
FM-50 high band repeater became
available. Keith's dream began to
become more of a reality.

As word of Keith’s plan began to
leak out, it began to have a rather
positive effect on many members of
the local FM community, including
SCRA's Bob Thornberg WBGJPI, who
quickly assigned Jim Hendershot
WAGBVQOP of the Technical Committee
to handle the coordination for this
system and at least try 10 expedite the
matter. With virtually every two meter
channel now coordinated and n use,
finding a channel for this project
would not be easy, but it is not an
impossible task. In fact, since it might
be of interest to readers, we will be

following the SCRA coordination of
WRGBAKG starting in this issue to
show you exactly how the SCRA
operates — sort of two stories in one,

About four weeks ago, after making
the decision to put up WRGBAKG,
Keith contacted the SCRA and told
them briefly of his intent. By return
mail, he received an “RFC” (Request
For Coordination) form that he filled
out and returned to the SCRA. Nor-
mally, such a request would be placed
before a meeting of the Technical
Committee for action, but in this case
certain parameters of the proposed
repeater system called for special
consideration on the part of the
SCRA. Therefore, Bob directed Jim to
look at all aspects of the matter,
consider the parameters under which
the system as proposed will operate,
compare this with the environmental
impact that such a system will have on
any co- or adjacent channel users, and
from this make a recommendation to
the Technical Committee as to where
on two meters to put WR6AKG.

Very shortly, Jim will have to
report back to Bob and the rest of the
Two Meter Technical Committee
(SCRA has a separate 220 Technical
Committee). If they agree with Jim’s
findings, then Keith will be issued a
90 day “Test Sanction,’ during which
he will place WRBAKG on the air.
While it's in operation, he will work
with his adjacent channel users,
co-channel wusers, if any, and the
SCRA Technical Committee to solve
any and all problems that might arise
due to this system’s establishment,
During this time, Keith, like any other
test sanctionee, will be obliged
to file written reports with the SCRA
Two Meter Technical Committes; any
co-channel or adjacemt channel users
will also be given a chance to file any
information they feel pertinent about
the effects that the new repeater is
having on their already existing sys
tem. From this myriad of informa-
tion, the SCRA will make a final
decision as to whether AKG will
remain where now sanctioned perma
nently, be moved to a new assignment
or perhaps moved to 220, or should
no passible final “home" be possible,
be requested to cease operation. As
this all progresses, we will keep you
informed. This, though, is what good
competent technical freguency
coordination is all about. Not just
finding an "open slot™ in which to put
another system, but rather taking into
account all aspects of the proposed
new system, its effect on already
established systems, the effects of
surrounding terrain, the effect that
the users of any new system will have
on existing systems adjacent to it, and
many other parameters that could fill
an entire column, These are just a few
of the items that Jim is currently
investigating in his attempt to find a
home on two for WRBAKG. How
successful will Jim be? We will con-
tinue this next month.

Finally, a few comments of my
own about the past two columns

Continued on page 183



Editor:

Robert Baker WB2GFE
15 Windsor Dr.

Atco NJ 08004

ARRL VHF SWEEPSTAKES
Starts: 1400 Your Local Time
Saturday, January 1
Ends: 2400 Your Local Time
Sunday, January 2

Complete rules for the 28th VHF
Sweepstakes can be found in the
December issue of OST (please check
for any last minute changes in the
rules). Briefly, the rules are as follows:

All amateurs operating on or above
50 MHz are invited to participate.
Contacts between stations in different
time zones can be counted only when
the contest period is in progress in
both zones. Foreign stations may only
work stations in ARRL sections.
Crossband work and retransmitted sig-
nals (repeaters) are not allowed. Con
tacts with aircraft mobiles cannot
count for section multipliers.
EXCHANGE:

QSO number, precedence (A = less
than 50 Watts input power), your call,
CK = last 2 digits of year first li-
censed, ARRL section or country.
SCORING:

Score one point for each exchange
sent and each received (max. 2 points
per QS0). Each section counts as a
multiplier only once regardless of
band and no more than one foreign
country may be claimed as a section
multiplier. Yukon-NWT counts as a
separate multiplier. Final score is the
total number of QSO points times the
total number of sections plus 10.
LOGS:

Official logs may be obtained from
ARRL. Send contest logs and sum-
mary sheet to: ARRL, 225 Main
Street, Newington CT 06111.

QORP — WINTER — CONTEST
Starts: 1500 GMT
Saturday, January 15
Ends: 1500 GMT
Sunday, January 16

The contest is organized by the DL
Activity Group — CW. Work 15 hours
maximum during the 24 hour contest
period, with no more than two pause
periods. Select up to 5 bands from
160 to 10 meters. General call s “'CQ
QRP TEST." A station is not handi-
capped if CO/VXO control and VFO
control are used on the same band or
the input power of a commercial rig is
reduced to below 2.5 Wats. QRO
stations — same rules, but work only
QRP stations and sign as ** . . ./QRO"";
scoring is the same.

EXCHANGE:

RST, QSO number, and input {1 to
9). Add ""x" if transmitter is CO or
VX0O-controlled. Example: 579
005/8x.

SCORING:

QS0Os with all stations are valid
unless running QRO; then only QS0Os
with QRP stations count. Contacts
with your own country count 1 point,

CON

own continent = 2 points, DX = 3
points, and score 3 additional points
for a QS0 with another QRP station
(4-6 points). Score additional handi-
caps as follows: 1 handicap point for
each station using below 3.5 Watts
mput or crystal controlled trans
mitter. Maximum handicap is 4 for
any QSO0O. Both stations multiply QSO
points times the handicap points plus
one (QSO points x 5§ maximum) to
find total QS0 points for that con-
tact. Multipliers are as follows: own
continent = 1, DX = 2 points per band
and country according to the latest
DXCC list, but call areas in JA, PY,
VE, VK, W and ZS count extra, Final
score is total QSO points (including
handicap points} times the total multi-
plier.
LOGS:

send entry including a "mini-log”’
to: Hartmut Weber DJ75T, D-3201
Holle, Kleine Ohe 5, Fed. Rep. of
Germany. Logs should be sent no later
than February 15, 1977.

CLASSIC RADIO EXCHANGE
Starts: 1800 GMT
Sunday, January 30
Ends: 0100 GMT Monday,
January 31

Formerly ‘“‘MNostalgia Radio Ex-
change,"” the contest is sponsored by
the Southeast Amateur Radio Club,
KBEMY _ and is open to all. A classic
radio is any equipment built since
1945 but at least 10 years old, an
advantage but not a requirement in
the Exchange. Object is to restore,
operate, and enjoy older equipment
with like-minded hams. General call is
“CQ CX'" on CW and “'CQ Exchange”
on phone; no AM phone below 21
MHz. The same station may be
woarked on each mode on each band.
EXCHANGE:

Name, RST, state, province or
country, transmitter type (send PA
tube if home brew, ie., “"6L6"), and
any other interesting pleasantries.
FREQUENCIES:

CW — up 60 kHz from low ends.

Phone — 3910, 7280, 14280,
21380, 28580.

Novice — 3720, 7120, 21120,
28120,
SCORING:

Add the numbers of different trans-
mitters, states/provinces/countries for
each band. Multiply by total number
of QS0Os and then multiply that total
by Classic Muluiplier: total years old
of your transmitter and receiver (if
transceiver, multiply years by 2},
Different equipment combinations
may be used; figure scores separately
for each and combine for total score.
ENTRIES:

Send logs, comments, pictures, etc.,
to: Stu Stephens WBKAJ, 2386
Queenston Rd., Cleveland Heights OH

44118. Certificates will be awarded
for highest score, longest DX, most

equipment combinations, oldest
equipment, and “unusual achieve-
ments."”’

NEW HAMPSHIRE QSO PARTY
2000Z February 12 —
0500Z February 13
1400Z February 13 —
0200Z February 14

The New Hampshire QSO Party,
sponsored by the Concord Brass
pounders, Inc., WI10C, is held to
promote the Worked New Hampshire
Award. Operating periods are 20002
Feb. 12 1o 0500Z Feb. 13, and 14002
Feb. 13 to 0200Z Feb. 14. Stations
may be worked once per band per
mode. New Hampshire stations may
work each other. NH stations send
RS{T) and county. Qut-of-state sta.
tions send RS(T), ARRL section or
country. NH stations score 1 point per
QSO times the number of ARRL
sections plus countries plus NH
counties. Others score 5 points per
NH QSO times the number of NH
counties.

FREQUENC/IES:

CW — 1810, 3555, 7055, 14055,
210565, 28130.

Phone — 1820, 3935, 3975, 7235,
14280, 21380, 28575.

Novice — 3730,
28130.

VHF — 50.115, 145.015, FM sim-
plex (no repeaters).

AWARDS:

Top scorer in each NH county, and
top scorer in each state, province, and
country (50 points minimum). Addi-
tional certificate available for confir-
mation of all 10 NH counties. Send

7130, 21130,

ESTS

logs, summary and check sheets to:
Concord Brasspounders, Inc., C. Hall-
oway, 9 Via Tranquilla, Concord NH
03301. Mailing deadline is March 14,
1977. Include business size SASE for
results and/or award.

QRP AMATEUR RADIO CLUB
INTERNATIONAL INC.
1977 ANNUAL APRIL
QSO PARTY
Starts: 2000 GMT Saturday,
April 2, 1977
Ends: 0200 GMT Monday,
April 4, 1977

This contest is open to all amateurs
and all are eligible for the awards.
EXCHANGES:

Members: RST/RS. State/pro-
vince/country, QRP number. Non-
member: RST/RS. State/province/
country, power.

SCORING:

Stations can be worked once per
band for QSO and multiplier credits.
Each member QSO counts 3 points.
Non-member QSO 2 points. Stations
other than W/VE count as 4 points.
MULTIPLIERS:

More than 100 Watts input power
— x1; 25-100 Watts input power —
x1.5; 5-25 Watts input power — x2.0;
1-5 Watts input power — x3.0; less
than 1 Watt power — x5.0.

Score eguals QSO points x total
number states/province/countries PEP
band x power multiplier.
FREQUENCIES:

Cw: 3540, 7040, 14065, 21040,
28040,

SSB: 3855, 7260, 14260, 28600.

Novice: 3720, 7120, 21120, 28040.

All freqs plus or minus 5 kHz or so
to dodge QRM.

-1

CAL

DX and Novice Roundup contests.

NDAR

YLRL YL-OM Contest — Phone

CQ Worldwide WPX SSB Contest
YLRL DX-YL to Stateside YL Contest — CW
YLRL DX-YL to Stateside YL Contest — Phone

Jan 1-2 ARRL VHF Sweepstakes
Jan 15- 16 ORP — Winter — Contest
Jan 30 - 31 Classic Radio Exchange
Feb5 - 6 ARRL DX Contest — Phone
Feb5-13 ARRL Novice Roundup
Feb 19 - 20 ARRL DX Contest — CW
Feb 19 - 20

Mar 5 - 6 ARRL DX Contest — Phone
Mar5-6 YLRL YL-OM Contest — CW
Mar 19 - 20 ARRL DX Contest — CW
Mar 26 - 27

Apr12-13

Apr 26 - 27

July 2-3 QRP — Summer — Contest
Aug 20 - 21 NJ QSO Party

Note: ARRL contest dates are tentative, as they were not officially
announced at the time of this writing (check QST for the exact dates).
Also, don’t forget to send early for ARRL logs and entry applications for
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RESULTS OF 1976 NJ QSO PARTY
First Place Winners — NJ Counties

Atlantic WB2RJJ/2 660
Bergen AB2RJJ/2 150
Burlington WA2AWO 6847
Camden WB2RE! 6954
Cape May AB2RJJ/2 325
Cumberland WA2CZA 784
Essex AB2RJJ/2 144
Gloucester W2FBF 2886
Hudson AB2JVN 17524
Hunterdon W2TND 5436
Mercer Ww2zZa 31289
Middlesex WAZNPP 62578
Monmouth WAZWDT 546
Morris WB2RKK 56508
Ocean WB2FRH 2050
Passaic AA28SU 6594
Salem ABZRJJ/2 240
Somerset WAZWJY 24070
Sussex W2FCL/2 6848
Union WZEME 10865
Warren WA2ZDUV/2 10950
Out of State Winners

CT WATWEM 2898
NH WATYUK 1026
ME WAITNKE/ 420
ENY AC2WSS 168
NLI WB2PYM 3444
WNY W2NCI 940
MDC WB2JYM/3 1617
EPA K3UEI 3087
GA ADA4BAI 322
KY WA4KFB 88
NC AC40MW 1292
NFLA WA4BTC 490
TENN AB4AWHE 494
VA WA4J1Y 900
Wi KP4EMN 144
LA WEWG 1343
NM WABYTX 403
STEX WEBWM 420
LA WBGIOQ 325
ORG KOGJD/6 896
SF ACBZT 1254
SV ACBKY A 560
MI WABWWS 540
IL WAIMGY 2014
IN WA9ABI 20
Wi ABIMNME 705
cO ADOQIX 496
1A WOPRY 1218
NE WOEKB 48
MAR VO1KE 322
ONT VE3EJK 2160
DX ZLZ2HE 4

METHOD OF CALLING: 30, 1977 to QUALIFY. Send all logs

Cali: CQ CQ CQ QRP DE (callsign).
AWARDS:

Certificates to the highest scoring
station in each state, province or
country. Other places will be given
depending on activity, One certificate
for the station showing three “'skip”
contacts using the lowest power,
LOGS:

Send full log data, including your
full name, address and bands used,
plus equipment, antennas, and power
used. Entrants desiring results please
enclose a 210 SASE to receive result
sheet. Logs must be received by May
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and data to: E.V. Sandy Blaize
WSTVW, 417 Ridgewood Drive,
Metairie LA 70001.

THE MELVIN JONES
77 CONTEST

SPONSORSHIP:

The contest was instituted by
Santos Lions Club Ponta da Praia. It
will be supervised by the sub-directory
of Labre of Santos and the CW
Praiano Group. It will be held every
year during the second weekend of
January for CW and during the third

weekend of the same month for SSB.
AIMS:

The contest intends to provide
contact among the largest possible
number of ham operators all over the
world and to proportionate the Inter-
national Interchange among Lion ham
operators.

PERIOD:

CW section — Beginning Saturday
8-01-77 — 00:00 GMT = 21:00 hours
Brazilia time 7-01-77, to Sunday
8-01-77 — 24:00 GMT = 21:00 hours
Brazilia time 9-01-77.

S5B section — Beginning Saturday
1501-77 — 00:00 = 21:00 hours
Brazilia time to Sunday 16-01-77 —
24:00 GMT = 21:00 hours Brazilia
time,

Single operator stations can only
operate 30 hours out of the 48 hours
of the contest. The minimum obliga-
tory 18 hours of the QRT in the
contest can be divided up into 4
periods at any moment during the
course of the contest and must be
clearly pointed out in the logs. The
multi-operator stations may operate
48 hours.

BANDS:

The contest activity will be in the
3.5, 7, 14, 21 and 28 MHz bands.
COMPETITION TYPES:

a) Single operator, any band: b)

Singe operator, just one band: c)
Multi-operator, any band.
MESSAGES:

For Brazil, the CW bands will be
constituted of the RST followed by
the States abbreviation, and for for-
eign stations only RST. Example; PT
2 JB 559/DF — DJ 2 MN 599 — 7S 1
WA 589. CALL: CQ Contest Melvin
Jones,

For Brazil, SSB will be constituted
of the RS followed by the States
abbreviation, and for foreign stations
only RS. Example: PY 2 LB 589 GO —
PY 2 BOR 69 SP — W 2 PV 59 — LU
1 BB b9. CALL: CQ Contest Melvin
Jones,

POINTS:

a) OSOs with stations of different
continents shall count 3 points in the
bands at 14 and 2 MHz and 6 points
in the 3.5, 7 and 28 MHz bands.

b) QSOs with stations in the same
continent shall count 1 point in the
band of 14 and 21 MHz and 2 points

inthe 3.5, 7 and 28 MHz bands.
c) Contacts between stations in the

same coptinent are allowed but shall
count only 1 point.
MULTIPLIERS:

All the Brazilian States and Territo-
ries and all countries worked will be
counted only once; even if worked in
different bands they will be multiplied
by the total number points.
AWARDS:

a} The ham operator who attains
the greatest number of points in the
world on CW will be granted the
International President Lions Club
Trophy, and the one who gets the
greatest number of points on SSB will
be granted the District L-16 Gow
ernador Trophy together with special
diploma for each mode: CW or SSB.

b} A trophy will be granted to all
those who get the most points on each

continent. To second place, we will
give a medallion containing the Santos
Ponta da Praia Lions Club inscription.
Diplomas will be awarded for each
mode of operation: CW or SSB,

c) The Brazilian ham operator who
gets the greatest number of points on
each mode will be granted the Santos
Lions Club Ponta da Praia Trophy.
The second place will be given the
Lions Medallion.

dl The coumtry which gets the
greatest number of points among all
participant countries will be granted
permanent possession of the Melvin
Jones Trophy.

DIPLOMAS:

a) Every ham operator classified in
the first and second places in each
country and also Brazilian States and
Territories will be granted a special
diploma mentioning the classification.

b} The other foreign and Brazilian
ham operators taking part in the
contest will receive a diploma of
participation once they get a mini-
mum of 500 points or 50 contacts.

c) All radio receivers from all over
the world including the Brazilians who
send their reports mentioning bilateral
contacts will be granted special diplo-
mas. For that a number of 25 contact
reports is required.

REPORTS:

a) The time must be indicated in
GMT (= Brazilian time plus 3 hours).
The periods of 18 hours (minimum)
of QRT must be clearly indicated in
the log.

b} Use one log sheet for each band.

c) All the participants must attach
to their log a QSL card addressed to
Santos Lions Club Ponta da Praia.

d) A summary must be sent post-
marked no later than 30 days after the
contest. They must be sent to: Ham
Operator Contest Commission, Santos
Lions Club Ponta da Praia, P.O. Box
11, 11100 Santos SP Brazil.
DISQUALIFICATION:

Violation of the ham operator
regulations, pnon-ethical conduct,
QSOs in duplicate in the same band
and non-participant prefix can cause a
loss of points. The acts and decisions
of the Contest Commission will be
decisive.

INTERNATIONAL SHORT
WAVE LEAGUE

If you work a fair amount of DX
and try to QSL most, you may be
interested in the International Short
Wave League, 1 Grove Road, Lydney,
Glos, GL15 5JE, England. Besides
the monthly newsletter giving DX
operating notes, contests, awards, etc.,
you aiso get full use of their two-way
QSL bureau. Their bureau does not
require SASEs and incoming QSLs are
mailed at regular intervals. The mem-
bership fee for US hams is S10 per
year. The ISWL also provides a trans
lation service, a correspondence

bureagu and a large selection of
awards:
Century Club — For con-

firmed 100 countries: stickers
each additional 25.
Heard All Continents — Veri-



fied contact with 10 stations in
each of the B continents.

Heard All States — Verified
contact with 48 continental US
states.

Commonwealth Award — Ver-
ified contact with 50 different
countries within the British Com-
monwealth of Nations.

European Award — Verified
contact with b0 different coun-
tries within continent of Europe.

Pacific Ocean Award — Veri-
fied contact with 45 different
countries which have at least a
part of their coastline on or in
the Pacific Ocean.

Zone Award — For working
25, 50, and 75 ITU zones.

5 Band DX CC Award — For
working 100 countries on 5
bands.

MARAC AWARDS

Any hams interested in county
hunting or information on the Mobile
Amateur Radio Awards Club
(MARAC) should send a large SASE
with 3 first class stamps to Bertha
Enogert WA4BMC, P.O. Box G811,
Southboro Station, Lake Worth FL
33405. Or, try listening to one of the
county hunter nets on 14337 (from
1300 GMT daily), 3943 (from 0100
GMT daily}, 7237 occasionally, or the
CW county hunter nets on Wednesday
evenings 2300 GMT on 7055, Satur-
gays at 1400 and 2000 GMT on
14070, and Sundays at 1430 GMT on
7055, More information on CW
county hunting can be obtained from
K1ZFQ who publishes a monthly
newsletter for $2.40 per year. The
awards available from MARAC in-
clude:

Cliff Corne Jr. KSEAB
Memorial Award — For working
holders of the USA-CA All Coun-
ties Award; in classes of Basic =
10,C=25,B=80,A=75, AA=
100. Basic award $1.00, seals for
SASE.

Associate Award — For work-
ing charter, regular, or associate
members of MARAC for a total
of 100 points for the basic award
with seals for 250, 500 and 1000
points. Regular members count 2
points each and associates count
1 point each. Fee: $1.00.

M-50-M Award — For working
mobiles in all 50 states; original
award for 48 states, seals for 49
and 50. Special seal for working
all states mobile to mobile. Fee:

$1.00.
YL Mobile Award — Work 5

or more YL mobiles in a total of
50 different counties, Seals for
100, 200, and 500 counties.
Plagque for 1000, Fee: $1.00.

MARAC DX Maobile Award —
For working 25 DX counties
while operating mobile, Seals for
50 and 75 counties; plaque for
100. Fee: $1.00.

MARAC Last County Award
— First category: Basic award for
any station giving last county to
finish a particular state. Seals for
second, third, and fourth times.

Same county and state may be
given n each instance. Send
application and mobile reply
card signed by recipient stating
facts for verification. Award can
be repeated. Basic fee: $1.00.
Second category: Basic award
and plagque to any station giving
last county to finish ALL states.
Fee: $7.50.

Merit Award — Free to any
amateur upon recommendation
of any MARAC member for out-

standing service to amateur
radio.
Worked All Counties USA

Second Time — For working all
counties in the USA a second
time!

MARAC Mobile Award —
Category 1! To any mobile for
giving out at least one county in
each of 15 states; seals for 25,
35, and 45 states: plagues for 48,
49 or 50. Category 2: To any
station for working the same
mobile one time in 15 states;
seals for 25, 35, and 45; plagues
for 48, 49, and 50. Category 3:
To any mobile for giving out 100
different counties; seals for 250,
500 and 1000; plaques for 1500,
2000, 2500, 3000, and 3075.
Category 4: To any station for
working same mobile in 100
different counties; seals for 250,
500, and 1000; plaques for 1500
2000, 2500, 3000, and 3075.

All award applications should be
addressed to: MARAC Awards Chair-
man, 602 Jefferson St., Lee’s Summit
MO 64063. Further information can
be obtained from WA4BMC as noted
earlier.

NC COUNTY AWARD
Basic award $1.00; additional
awards for SASE. Classes: D =30;C =
54: B =75; A = 100. Send GCR list of
stations worked and confirmed to:
Alamance Amateur Radio Club Inc.,
P.0. Box 503, Graham NC 27253,

JUMPING OFF PLACE AWARD

Honoring Independence MO
Award; free of charge for working
Independence MO stations for points.
5 points total needed. WBOAEW,
WBOGY R and WAOWS count 2 points
each; others are 1 point each, Apply
to Jerry Dowell WBOGYR, 14412
37th St., Independence MO 64065,
No date, time or mode limitations.

THE MAPLE LEAF AWARD

Available to both amateurs and
SWLs, the award consists of 2 parts —
a flag parchment diploma and a Cana-
dian Maple Leaf Flag lapel pin. The
award is for working (or hearing) and
confirming Canadian amateur radio
prefixes. QSLs must be in your posses-
sion. A GCR (certified list) must
accompany your application. QSLs
should not be sent unless requested.
Classes: 1. 30 or more different Cana-
dian prefixes; 2. 25 different Canadian
prefixes; 3. 15 different Canadian
prefixes.

A special plague award will be

WABWZN 82

LX1TL 61
W2GLB
WATUIV
DJITE
DJIEIC
K4RNS
HBOARC
WB4PXN
DKSTT
DJOEK
WA40ORK
DK2KD
WB4FYU
WBOJFF
DF2KG
WA2ZVIE
PY1IFI
F5RC
PAGHIL
WAZDMK
WAZRXO

HOWDY DAY CONTEST WINNERS

YLRL Member
NON-YLRBRL Member

78
75
74
73
59
59
57
53
42
33
30
29
27
27
23
23
21
19
15

B

For confirmation only — DL3LS and DK THH

RESULTS OF 1976 PACC CONTEST

Top Country Winners, Single-Op
DKBAX 2400
DM3NKF 7321
EA4BV 1440
EA8BIR 957
F2VO 1176
G3VTT 2100
GI3JEX 3480
GM3MZV 6942
GWADOO 1320
HAQIG 1620
HASKHD 8670
HBSQA 1728
1I3DUU 1710
JAGBSM 570
LZ2RF 10170
OE1TKW 720
OHG6UW 1620
OK2BLG 9801
ONBNL 3417
OZ4L X 351

SMBEUZ 2646
SP3GCT 5670
UA3QAQ 11718
UAZFBI 5376
UASJAA 2250
UB5ZBB 9996
UCZ2BA 1035
UJBJAS 1836
UL7GAA 1221
UMBNNN 561
UOSAP 2880
UPZBAR 10080
UQ2GCN 9765
YOozay 1710
YU3TJA 3300
ZS6CS 2223
9H4G 384
USA — Winners
AC3ARK 351
AC10PJ 150
WBSIAL 105

issued free of charge to any radio
amateur who works and confirms 50
or more different Canadian prefixes
All contacts for all classes must be
made after January 1, 1965. Send
application, GCR, and 10 IRCs or
$1.50 (or equiv.) to the awards cus

todian: Mr, Garry V. Hammond,
Geography Department, L.D.S.S.,
155 Maitland Awve., S. Listowel,

Ontario, Canada NAW 2MA4.

Prefixes can come from: CF, CG,
CH, Ci, CY, CZ VA, VB, VC, VD,
VE, VF, VG, VO, VY, XJ, XK, XL,
XM, XN, XO, 3B, 3C and any later

ITU assigned callsigns.

CHN MOBILE ACHIEVEMENT
AWARD

Issued in 3 different categories: 1.
For working maobiles in counties of
any one state; 2. For mobiles giving
out counties of any one state; 3. For
working same mobile in counties of
any one state.

BONANZA — The applicant gets
award for working same mobile and
the mobile gets award free as gift of
applicant for giving out counties to
same station.

Classes: A = all counties of a state:
B=2/3;C=1/3.
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Circuits?®

Want a free copy of any 73 publication? Sure you do. Just send in your
favorite circuit, or even one that you don’t especially like. If we print it, you
take home the book of your choice.
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This time delay circuit is easily adaptable to turning off an alarm system and
resetting it after a preset period. The values shown will keep the load activated
for about 10 seconds, but can be adjusted for values up to many hours.
Reprinted from LIMARC Log.
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This circuit enables you to use a 12 V dc motor off the ac power line. The
motor must be rated at 1 Amp or less. Reprinted from Radio & Electronics
Constructor.
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A grey scale generator for SSTV. Connect the output to the VCO of the
camera, Gives 2300 Hz, 2100 Hz, 1900 Hz, 1700 Hz, and 1500 Hz. R1 is level
adjust on the entire waveform. R2 sets the oscillator frequency to about 75 Hz.
Thanks to Roger Peckham WA7SBH.
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Touchtone pad circuit for finicky
repeaters. R will be 100k to 4 megs,
depending on the mike circuit. Select This very simple clock oscillator uses
a value that doesn’t distort mike audio only three components. It’s usable to
but gives enough deviation from pad. 5 MHz and draws less than 10 mA.
C is .1 uF electrolytic. Use 10 uF for Four spare inverters are available for
carbon mikes. Reprinted from use elsewhere in the circuit. Thanks to
SCRAMSGRAM, Bruce Brown WB4YTU/WAIG VK,
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This simple audio follower stage adds punch to low power radios and tape
recorders. It will provide 5 to 7 Watts output with a 750 mW input. The
optional volume control is for fixed volume sources. Be sure to use a hefty
speaker, as most speakers will blow out. Thanks to Steve Uhrig WA3SWS.
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This low noise balanced mike preamp uses the ability of op amps to amplify
differential signals while rejecting common mode ones, thus eliminating the
transformer and (ts inherent susceptibility to hum pickup. Reprinted from
Audio Handbook, National Semiconductor.
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An active CW filter that can use a variety of ICs, including the 741, 748, and
301A series. The first stage is fixed-tuned. The second can be set the same, or
slightly offset to provide double humped bandpass. Reprinted from Radio ZS,



'Novice Q&A

This column will be a monthly
feature of 73 Magazine. It is hoped
that it will be of assistance to begin-
ners and old-timers alike. We only ask
that your questions be kept as general
as possible. We will try to answer all
queries received. Please mail your
questions to Technical Editor, 73
Magazine, Peterborough NH 03458,

Q. What is a simple solution to low
vfo drive on 10 meters?

A. A vifo will not always work simply
by unplugging a crystal and replacing
it with a vifo. Here are some of the
reasons for this. The output imped-
ance of the vfo must be proper for the
oscillator circuit used in the rig. You
cannot drive a rig on 10 meters with
an 80 or 160 meter vfo output, even
though 7 MHz crystal for 10 meters is
used. There must be enough rf output
from the vfo for proper drive on 10
meters.

Most crystal oscillators have a high
impedance input. I the vio output is
low impedance, there may be trouble.
Changing from low- to high-Z requires
another tuned circuit or redesigning
the oscillator. Generally, if the vfo has
low-Z output and the right oscillator a
high-Z input, simply link-couple a
resonant parallel-tuned circuit to the
vfo, with the tuned circuit going to
the oscillator.

Although it is possible to obtain 10
meter drive with 80 or 160 meter vifo
output leads, it is easier to use a
crystal frequency.

By adding a buffer-amplifier stage,
increased cdrive may be obtained,
although low rf output from a vfo is
sometimes wunavoidable. [Increasing
voitages to the vfo will not, in most
cases, do a bit of good. Sometimes the
impedance transformation will yield
the additional rf voltage needed.

When using coax to couple the vfo
to the rig, be sure it is the correct
impedance. If a capacitor is used in
series with the coax at the vfo end,
disconnect it and try link coupling on
the output coil to the rig. This will
help if the input of the rig is low
impedance.

Q. Is there a simple way of switching a
pi-network for two-band operation?
A, This principle can be applied ro
any two adjacent bands; however, the
circuit iflustrates the constants for
operation on 7 and 14 MHz bands.

The effective inductance is 4 uH and
the capacitance is 620 pF with the
control switch, SW, set at the 7 MHz
pasition. At 14 MHz the inductance
and capacitance are reduced to 2 uH
and 310 pF respectively.

Q. Is there a circuit diagram for a
1000 Hz af oscillator which can also
double as a 100 kHz crystal calibra-
tor? It must be transistorized and
compatible for use with an SSB trans-
ceiver.

A. Suggest you use 5% resistors (%
W) if available, in the circuit. The
output of the af oscillator can be
switched into the “mike’ position of
the rig, as shown in the figure.

Q. What can cause backlash in a
gear-driven tuning system, and how
can it be corrected?

A. Anti-backlash gears in receivers
sometimes become unwound or
springs pop out of place due to shock
in handling. To correct it, set the
bandspread pointer at zero on the
logging scale (have the bandspread
capacitor fully meshed). In one model
receiver, the white-metal gear should
be set so that its long setscrew is 1/8
in. from the stop pin (this long
sefscrew Serves as a stop on the other
end of the tuning range). With the
bandspread tuning mechanism in this
position, loosen the setscrews and
slide the white metal gear out of
mesh., Wind the free brass gear one
tooth and reengage the white metal
gear. Other methods use a pair of
spring-loaded gears whose wedge
action takes up free pfay between
meshing gear teeth,

To set the general coverage, the
same procedure may be used; how-
ever, set the general coverage pointer
at 100 on the logging scale. Final
check of proper positioning of the dial
vs tuning capacitor should be made on
a known frequency like a local BC
station.

Q. Any suggestions for checking errat-
ic S-meter action in a receiver?

A. First check the 5-meter tube. Then
check each of the resistors in the
circuit, especially the carbon controls.
Clean them with an aerosol cleaner,
Dirt and tarnish can be the cause of
erratic action. Check the AVC switch
contacts for proper contact, too -
apply contact cleaner.
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Q. When a beam is mounted on a high
tower, how can you determine
whether ar not the transmission line
lcoax) becomes disconnected from
the beam?

A. Simply check the final loading
control. Also, use a grid dip meter. In
most cases you will find that the
antenna won't load as it did before. If
a pi-network is used, you will find
that the final loading control setting
for a particular band will be way off —
even for a partial load.

Q. What is a product detector?

A. Some receivers actually contain
two detectors — a standard diode for
AM reception plus a second circuit
designed for CW and SSB reception.
In such configurations, the second
detector s referred to as a product
detector — actually fust another name
for a converter-like circuit with a
built-in bfo.

Many feel that the product detector
exhibits limited or no improvement
over the standard diode arrangement.
Others — particularly the dyed-in-the-
woo! sidebanders — claim it provides
significantly increased intelligibility
characteristics.

Q. When operating, isn't a O-multi-
plier supposed to act as a good, sharp
crystal filter? Also, what causes squeal
when its external controls are manipu-
lated?

A. The majority of Q-multipliers
installed in commercial ham receivers
provide for internal adjustment.

Usually, the adjusting control is set
just below the threshold of oscillation.
The Q-multiplier will not wusually
cause a “ringing” effect similar to that
experienced when phasing a crystal
filter.

For proper nulling or notching
action, Q-multiplier controls must be
carefully adjusted in vernier steps. A
squeal indicates improper internal
adjustment.

Q. How much difference is there in
the velocity factor between coaxial
and open-wire lines?

A. The velocity factor is a ratio of the
actual wave velocity along a transmis-
sion line to the wave velocity in the
air or free space. It varies from .65 to
.85 with solid dielectric coax. Open-
wire line's velocity factor is between
.95 and .98.

Q. Can the 6146B be used to any
advantage in a transmitter designed to
use the 61467

A. Yes, the 61468 is a direct replace-
ment for the 6146, and — if power is
available — the change is worthwhile.
The 61468 is a better tube than the
old 6146 and does give more rf power
outpur.

Q. What circuit can be used to auto-
matically ground an antenna when the
main power switch is open?

A, See the figure. SW1 is a DPST
switch which feeds 115 V ac to the
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Prﬂbably the biggest
obstacle facing ama-
teurs building their own

SSTV monitor is finding a
stable slow scan signal source
to properly adjust the
monitor circuitry. This is
especially true if the reader
decides to design his own
monitor or deviates from an
existing design. The monitor
itself generally cannot be
used as a test unit because all
the circuitry has to be
adjusted and operating
properly before anything can
be viewed on the monitor’s
CRT.

This article describes an
SSTV pattern generator
which produces a continuous,
high quality, 4x4 checker-
board SSTV signal which can
be used with a triggered
sweep oscilloscope to follow
the slow scan signal through
the monitor circuitry, The
generator can be used to
improve the design of an
existing SSTV monitor or as a
diagnostic tool to repair one.

The pattern generator
described in this article is an
adaptation of the circuit
designed by Bert Kelley
K4EEU."! NE555V timers are
used as astable oscillators in
place of the crystal oscil-
lators, and the digital logic
has been modified to produce
a 4x4 checkerboard pattern.

After reading Bert Kelley’s
article on building a slow scan
TV test generator, | didn’t
appreciate the need for such

.5

D. W. Ishmael WABVVL
1118 Paularino Ave.
Costa Mesa CA 92626

SSTV

Test Generator

- - invaluable diagnostic tool

an instrument until seriously
designing and building my
own monitors; now | am con-
vinced that anyone under-
taking such an adventure
should have a similar instru-
ment.

The “front end” of my
monitor at the present time
contains circuitry from
WBILVI> W6MXV? and
myself. It is more or less the
same route that WA9MFF

I.44
frequency of oscillation = Ra+2Rb) C
Rb
dut fe = < 50%
T S R+ RE

Fig. 1. 555 timer connected as an astable oscillator. C] is
recommended by the manufacturer.
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took with his monitor,® a
conglomerate of designs.
Breadboarding the circuitry
was relatively easy, but
finding a stable signal source
proved to be the biggest prob-
lem. | was able to use an
audio oscillator to initially
adjust the limiter, pulse
counting discriminator, video
amplifier, and sync separator,
but fine tuning them for max-
imum performance was
impossible using this method.
A cassette recorder was used
for a time, but was unsatis-
factory from my standpoint
as the video content was con-
stantly changing, as was the
video quality (I didn't have
an opportunity to use a tape
recorded by an SSTV manu-
facturer so | can't comment
on them as an SSTV signal
source). Remembering
K4EEU's article, | resurrected
it from my SSTV files,
building the generator
described in this article.

1200, 1500, and 2400 Hz
Reference Oscillators

The primary attraction of

the K4EEU generator is its
inherent stability, accuracy,
and lack of adjustments pro-

vided by three crystal con-
trolled reference oscillators, |

felt, however, that the
stability of 555 timers was
adequate for most SSTV

alignment applications and
designed my generator
accordingly.

Several dozen Signetics
NE5S55V timers manufac-

tured over a two year period
were tested over a temper-
ature range of 25°C-55°C in
an oil bath to determine their
temperature coefficients
(tempcos) and, therefore,
their suitability as reference
oscillators when operated in
the astable mode. A test
fixture was constructed so
that only the NES55V was
placed in the oil bath and not
the external timing com-
ponents. Fig. 1 shows a 555
timer connected as an astable
oscillator. The tempcos of the
NES55V timers measured
045% to .07% per degree
centigrade (/°C). After the
tempcos of the 5555 were



determined, a number of
different timing components
were included in the oil bath
to check the overall oscillator
tempcos. Best performance
was obtained using precision
wirewound resistors and
metallized polycarbonate film
capacitors with oscillator
tempcos measuring .05% to
08%/°C. The worst perfor-
mance was obtained using

carbon resistors and disc
ceramic capacitors with oscil-
lator tempcos exceeding
3%/°C.

As a compromise between
performance and parts avail-
ability, | used RN55/60C (50
ppm) metal film resistors,
cermet 15 turn trimpots, and
metallized polyester capaci-
tors. Using these components,
oscillator tempcos did not
exceed .1%/°C, which corres-
ponds to 1.2 Hz/°C for the
1200 Hz sync oscillator, 1.5
Hz/°C for the 1500 Hz black
oscillator, and 2.4 Hz/°C for
the 2400 Hz white oscillator.

Circuit Description

Referring to the sche-
matic, Ul, U2, and U3 are
555 timers used as 2400 Hz,
1500 Hz, and 1200 Hz refer-
ence oscillators. The com-
ponent values specified in the
parts list have been selected
so that the oscillator fre-
quencies can be adjusted
+16-19% from nominal to
allow for normal component
variations. To improve the
oscillator’s ability to be set,
R2, R5 and R8 can be
changed to 2k and R4, R7,
and R10 trimmed (selected)
for the correct frequency.
There is nothing critical
about the values specified and
they can be changed as re-
quired, but keep the duty
cycle in the 47-49% range.
Table 1 provides nominal
values of Rb for preferred
values of C when Ra equals
1k. Nominal values include
1/2 the value of the series
trimpot selected. The outputs
of Ul, U2, and U3 are
brought out to pins C, B, and
A.

U4 is a TTL 7410 three
input positive NAND gate.
U4A and U4B alternately

PIN H

ADUT BIN bm

u2
w7490

usp
W4 T4132

]'GHI}—H 'D- ;

30Hz >—2 ;
o F’@t_

UBC N4
e K
1elr4 00

2400Mz (WHITE)

IS00Hz(BLACK)

2

uaD ™y
! /4
T400

SYNC D

PiMN 3
S8TV VIDECG

-

— PIN K

= PIN L

Fig 2. Schematic, SSTV pattern generator.

gate the 1500 Hz black and
2400 Hz white oscillators to
the input of U4C, except
when inhibited by the SYNC
signal from USC. During the
time that U4A and U4B are
inhibited by SYNC, USA is
enabled by the SYNC signal
from USD, gating the 1200
Hz sync oscillator to the
input of U4C. U4C is used as
a three input inverter, its
output, the SSTV video
output, brought out to pin 3.

US is a TTL 7400 quad-
ruple 2 input positive NAND
gate used as a sync adder,
combining the 5 ms hori-
zontal and 30 ms vertical

sync pulses from U6 and U7.
The outputs from USD and
USC (SYNC, SYNC) are
brought out on pins L and K.

U6 and U7 are 555 timers
used as 30 ms vertical and 5
ms horizontal sync genera-
tors. U6 is triggered from the
negative edge of UI0A (15
Hz) and U7 is triggered from
the negative edge of U11 (1/8
Hz). Pin 6 may be externally
grounded to increase the hori-
zontal sync pulse width from
5 ms to 30 ms. This provides
a 30 ms wide sync pulse at a
15 Hz rate for easily adjusting
the monitor’s vertical sync
separator. The outputs from

U6 and U7 are brought out
onpins2and 1.

U8 is a TIL 7400 quad-
ruple 2 input positive NAND
gate. UBC combines the
output of U9C and U9D and,
in conjunction with inverter

U8D, alternately enables/
disables gates U4A and U4B.
U8B is not used.

U9 is a 74132 quadruple 2
input positive NAND Schmitt
trigger. U9A squares the 60
Hz ac input pin H providing
fast output rising/fall times,
the positive edge triggering
the first dual-D FF U1O0B.
U9B is used as an inverter for
the 1 Hz output of U2
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H

1200 Hz 1500 Hz 2400 Hz 1 Vertical Sync Pulse, 30 ms wide
2 Horizontal Sync Pulse, 5 ms wide
.01 uF 59.5k 47.5k 29 5k 3 SSTV Video
6 Contact closure to ground increases the
015 uF 39.5k 31.5k 19.5k width of the horizontal sync pulse from
5 ms to 30 ms.
022 uF 26.8k 21,32k 13.14k 9 Ground
A 1200 Hz
033 uF 17.68k 14.04k 8.59k B 1500 Hz
c 2400 Hz
047 uF 12.27k 9.71k 5.88k F Power in, +5V £.25 @ 150 mA
- 65.3-12.6 Vrms ac @ 6-12 mA
068 uF 8.32k 6.56k 391k K Sync (combined horizontal /vertical)
L Sync (combined horizontal /vertical)
Table 1. This chart provides nominal values of Rb for

preferred values of C when Ra = 1k. Nominal values include )5
the value of the serijes trimpot selected.

Opposite phases of the 30 Hz
output from UIOB and 1 Hz
output from Ul2 are con-
nected to U9C and U9D,
which alternately gate the
1500 Hz and 2400 Hz oscil-
lators every 30 picture lines
and 16.67 ms producing a
4x4 checkboard pattern.

U0 isa TTL 7474 dual-D
type positive edge triggered
FF triggered by the positive
edge of U9A. UI0A and

schematic is not typical of
two cascaded counters as
they are cascaded as follows:
7492 — =6, 7490 — =5, 7490
— +2, and 7492 — +2. This
connection provides the verti-
cal scanning logic which pro-
duces the symmetrical 4x4
checkerboard pattern when
combined with the horizontal
logic in U9C and U9D. (In
truth, the 4x4 checkerboard
pattern is not symmetrical as

Table 2. Pattern generator pin assignments.

the artwork density using
twelve ICs made it impossible
for me to design single-sided
circuitry which fit a §'4"" x 3"
circuit board. The artworks
were prepared at home using
commercially available art-
work aids,” taped 2:1, and
photographically reduced at a
local photo shop. Using direct
positive photoresist coated
boards available from the
Vector-Electronic Co.
(CU70/45WE-2RN, 7 x 44",

available, the oscillators can
be set with a triggered scope
with a calibrated timebase.
Set the timebase to .1 ms/div,
internal trigger and adjust the
1200 Hz oscillator for a
width of .83 ms, the 1500 Hz
oscillator for a width of .67
ms, and the 2400 Hz oscil-
lator for a width of 417 ms.
Switch to line trigger and
readjust the oscillators for a
stable waveform (i.e., a wave-
form which is not slowly

UIOB divide the 60 Hz displayed on a2 monitor,as 5 1/16" doublesided glass- drifting from right to left or
output from U9A by four, ms of the leading edge is epoxy), the boards were |eft to right across the
producing the 15 Hz SSTV  blanked by the horizontal exposed, developed, and screen). This adjusts the oscil-

horizontal scanning fre-
quency. The negative edge of
U10A triggers the 5 ms hori-
zontal sync generator U6 and
U1l1. Both phases of U10B
(30 Hz, 30 Hz) are connected
to the inputs of U9C and
U9D.

Ull isa TTL 7492 divide
by twelve counter and U12 is
a TTL 7490 decade counter

sync pulse; that is, the 1500
Hz and 2400 Hz oscillators
are overridden by the 1200
Hz sync oscillators during the
horizontal and vertical sync
pulses.)

Construction: Printed Circuit
Board

The
mounted

components are
on a double-sided

etched following the instruc-
tions that came with the
boards. After cutting and
drilling (#65 drill for IC pads,
#60 drill for others), | tin
plated the finished boards
with Shipley LT-25 chemical
plating solution® After
assembly, the component side
iIs top soldered as required
and jumpers soldered top and

lators against the 20th
harmonic (1200 Hz), 25th
harmonic (1500 Hz), and
40th harmonic (2400 Hz) of
the 60 Hz power line and is
accurate within .1% provided
your timebase is calibrated, as
it is very easy to adjust the
oscillators against the wrong
harmonic.

connected to divide the 15 5% x 3" glass-epoxy circuit pottom in the three feed- Operation
Hz horizontal scanning fre- board fabricated to fitastan-  through holes. The pattern generator re-
quency by 120, generating a dard 10 pin card edge con- Adjustment quires +5 V £25 @ 150 mA

30 ms vertical sync pulse at
the end of 120 lines or 8
seconds. Each counter con-
tains a <=2 element combined
with a +5 element (7490) and
a +6 element (7492). The

nector with 156" spacing. |
prefer not designing double-
sided circuitry because of the
problems encountered
making them at home and the
increased costs involved, but

Ti

4 3] aws

FCT

gy

#8 5

HI LD GND
IS VAC

Ul «5V Z 25

TBO5
LM340-5

3iaF 22uF
i=
“TaNT

——

LED

Fig. 3. This power supply satisfies the requirements for the
pattern generator, but since the generator only requires 150
mA @ +5 V, it can easily be borrowed from an existing supply.
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Obviously the easiest way
to set the 1200 Hz, 1500 Hz,
and 2400 Hz reference oscil-
lators is with a frequency
counter, and the values
specified in the parts list
should allow you to adjust
the oscillators without re-
selecting R4, R7, or R10. If a
frequency counter is not

and 6.3-12.6 Vrms ac, and
the supply illustrated in Fig.
3 satisfies the power supply
requirements for the genera-
tor.

Syncing the scope on the
positive edge of the hori-
zontal sync pulse will be ade-
quate for most trouble-
shooting/design, and a few

oK
SSTY SINE WAVE
ouTPuT

Fig. 4. This low pass audio filter used by K4EEU requires no

power supplies.
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This is the quality of SSTV picture you get with
the new Robot Model 400 Scan Converter.

The picture shown above is from an unretouched
photo taken from a monitor of a picture transmitted

with the new Robot Model 400 Scan Converter. It is

much sharper and clearer than was previously possible
with existing SSTV equipment.

But the new solid state design and random access mem-
ory (RAM) of the Model 400 now gives you the ability
to send and receive picture images just as sharp and
clear as the above picture.

Operation of our new 400 Scan Converter is easy to un-
derstand and simple to work. And cost is a
real breakthrough. Just . ... .............. $695

ROBOT RESEARCH, INC.
7591 Convoy Court
San Diego, CA92111
Phone (714) 279-9430

ROBOT

r----------------------

g For the complete story on our new Model 400 all §
solid state digital-RAM Scan Converter write or |

I call today for literature. g
i 4
I Name [
1 i
Address
1 L
i City State i
i 7i 51 b
1 Phone
i ¥ t

L---------—------------J



Parts List

C1, 2
C3,4,6,8,11,14
C5

C7

C9, 12

C10,13
C15,16,17

equivalent (.4" lead spacing).
CR1, 2

.22 uF £10% 250 V

.01 uF £10% 250 V

015 uF 210% 250 V

022 uF 210% 250 V

001 uF disc ceramic

047 uF T10% 250 V

A uF £10% 250 V

Note: With the exception of C9 and C12, all caps are
metallized polyester Mepco/Electra Series C2B0AE/A or

1N914 or equivalent silicon

R1 1k £10% carbon
R2,5,8 10k £10% B9PR 15 turn cermet trimpots;
R3,6,9 1k £1% RN55/60C 50 ppm metal film
R4 24 .3k RN55/60C 50 ppm metal film
R7 26.7k RNG5/60C 50 ppm metal film
R10 21.5k RN55/60C 50 ppm metal film
R11, 14 12k £10% % Watt carbon
R12, 15 10k ¥10% % Watt carbon
R13 102k £1% RN55/60D 100 ppm metal film
R16 619k +1% RN55/60D 100 ppm metal film
Ui, 2, 3,6, 7 NEB5EV IC Timer
U4 7410 triple 3 input positive NAND gate
us, 8 7400 quadruple 2 input positive NAND gate
U9 74132 quadruple 2 input positive NAND
Schmitt triager
U110 7474 dual-D type positive edge triggered FF
U1 7492 divide by twelve counter
U112 7490 decade counter
evenings spent with 73's horizontal and vertical dis-

SSTV Handbook should pro-
vide sufficient information to
repair an ailing monitor with
the generator. The 1200 Hz
output can be used to tune
the sync circuitry, and the
2400 Hz output can be used
to adjust the discriminator.
The horizontal and vertical
sync pulses may be used as
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charge pulses to drive the
triggered deflection circuitry,
and the checkerboard pattern
can be used to optimize the
gain(s) of the low pass filter
for a square wave response
with just enough overshoot
(ringing) to enhance picture
detail. The video output can
be attenuated with a potenti-

S5TY SINE
WAVE OUTPUT

Fig. 5. WQILMD low pass audio filter.

2400H1 WHITE

IB00H BLACK —
1200 Hz SYNC

e

Fig. 6. Output of the WBAL VI low pass filter.

ometer to determine the
minimum input for limiting,
determined by limiter gain.
Fig. 6 is the output of the
WBILVI low pass butter-
worth filter with the genera-
tor connected, and Fig. 7
llustrates the checkerboard
pattern as displayed by the
monitor.

Although designed
primarily for tuneup, calibra-
tion and repair, the generator
can also be used for trans-
mission by using the low pass
audio filter used by K4EEU,
shown in Fig. 4, to convert
the square wave video to sine
waves. | prefer this filter
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because it requires no power
supplies, but an alternative is
the filter used by WQLMD in

several of his designs,”’®
shown in Fig. 5.
Conclusion

Compared to the cost of
an SSTV monitor, the pattern
generator represents a modest
investment. Like K4EEU,
once the completed generator
was connected to my mon-
itor, | wondered how | sur-
vived without it, and am now
convinced that anyone who
wants to roll their own
monitor should have a similar
unit. 1'll be the first to admit
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that a monitor can be con-
structed and aligned without
it, but it should save count-
less hours of work should a
snag develop. ®
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Novice Q&A

from page 21

power circuits, and SW2 s a SPST
that does the antenna grounding.

Q. Using a trap antenna, erratic load
ing readings are obtained when it
rains. What could be the cause of this?
A. The trap may be leaking. Also,
there may be waler entering the coax.
With a good high-range ohmmeter (at
the fransmussion line end)]. check the

antrenna both when the wearher is

wet and when it is dry. A low reading
when wet will indicate moisture 15 the
problem. Lisconnect and check the
coax, then recheck the antenna rtself
with the coax disconnected.

Q. In an attempt to make a 10 mete
transistorized converter work with a
BC transistor radio, AM broadcast
signals are received after the converter
is connected to the BLC set s antenna
coil. Any suggestions?

A. If the antenna coil 15 not shielded,

FROM TRANSMITTER »—

i

you will continue to pick up BC
signals, Shield the coil and connect it
via a coaxial cablfe to the output of
your converter by placing a .0022 uF
capacitor in series with the cable’s
center lead, Ground the coax shield to

the BC set chassis,

Q. How can a long wire antenna be
matched to a transceiver without an
heavy tuner,

elaborate or dnienna

A

= | TD
_.._-l""]l'""" = SINGLE WIRE

ANTEMNNA

when used away from home?

A, Any single wire antenna can be
matched to the low impedance of
VOLr transceiver with the circuilt
shown. A surplus coil and a capacitor
of 200-365 pF may be used. Using an
swr meter, adjust the rotatable coif
and capacitor for proper matching and
maximum fransmitter output. This
circuit may also be used for mobile
operation.
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BAND- 20 M

SUPPLY VOLTAGE

200 240 280

SUPPLY CURRENT (MILLIAMPERES)

Fig. 1. Supply voltage vs. supply current.

Sume time ago | spent
two weeks in Hawaii,
enjoying the sun, surf and
QRP operation/KH6 using
the Heathkit Model HW-7
transceiver. | used two “‘twin
lead" folded dipoles about 15
feet high and batteries for
power which were recharged
during the day using solar
energy. The performance on
twenty and forty meters was
excellent: ZL1, JAQ, JAI1,
LAl, UAQ, KL7, VES5-6-7,
W4-5-6-8-9-9 — all with good
(S3-S8) signal reports. My log
shows that nearly 50% of the

stations called replied.

After returning to the
mainland, | wondered about
the truth of “2 Watts" and
decided to measure the per-
formance characteristics of
the HW-7 transmitter. The
object of this article is to
present the experimental test
data that | obtained with my
HW-7 so that other amateurs
will have more knowledge
about their HW-7 and how to
use it for optimum perfor-
mance.

Fig. 1 shows the measured
input current as a function of
the applied voltage. This data
was taken with the trans-
mitter adjusted for maximum
power out on twenty meters.
The results are linear over the
voltage range from 8-16 V.
Below 8 V the unit does not
always oscillate and the
output waveform is very dis-
torted.

Fig. 2 shows the measured
power output of the trans-
mitter as a function of supply
voltage for the three oper-
ating bands. The frequencies
used were 7.05 MHz, 14.10
MHz and 21.15 MHz. The
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How Does Your

Rig Perform?

- - an example using
the HW-7



power was determined from
the measurement of the
peak-to-peak voltage across a
50 Ohm, non-inductive load.

(Epp x 0.50 x 0.707)2
R

The peak-to-peak output
voltage was measured with a
Textronics Model 546 oscil-
loscope.

Fig. 2 shows that the
power outputs on 40 meters
and 15 meters are essentially
the same, while the 20 meter
output is considerably higher.
The Heathkit manual claims
that the power input varies
from 3 to 2 W with increasing
frequency, implying a corres-
ponding decrease in power
output. | cannot explain this
apparent discrepancy
between the test and pub-
lished data.

As with the power input,
the power output increases
linearly with supply voltage.
For battery operation, this
characteristic is fortunate
because it results in a gradual,
rather than sudden, drop In
output power as the battery
discharges. However, the need
for well charged batteries is
apparent: A 2V drop from 12
to 10 V reduces the power
output by 509%.

With the power input and
power output established, the
next question concerned the
optimum load for the trans-
mitter. The specifications
prescribe a 50 Ohm, un-
balanced load. To measure
the effect of load resistance
on power output, a series of

non-inductive, resistive loads
was applied to the transmitter
and the power output was
measured, Fig. 3 shows the
results of these measure-
ments.

From this data it appears
that the transmitter is
optimally matched to a 62
Ohm load, but the difference
between 62 and 50 Ohms is

negligible. This data was
taken on 20 meters with a 12
V supply.

In actual practice, antenna
loads seen by a transmitter
are seldom resistive, and
usually show either inductive
or capacitive reactance as well
as resistance. To measure the
effects of reactance on power
output, various inductive and
capacitive elements were
placed in series with a 50
Ohm, non-inductive, resistive
load. The power output was
measured across the resistor.

Fig. 4 shows the power
output as a function of the
reactance of the load for the
three bands. The power out-
put is essentially constant for

1.5
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Fig. 3. Power output vs, load resistance.

up to 10 Ohms of either
capacitive or inductive reac-
tance and drops rapidly with
Increasing reactance.

The range of reactance
variation is limited by the
variable capacitor. Since the
impedance seen by a trans-
mitter can vary over a wide
range of values with antenna
design, and transmission can
vary over a wide range of
values with antenna design
and transmission line length,
one should be very careful to
provide the transmitter with a
resistive load. With Increasing

reactance the ‘‘relative
power” meter reads higher
and higher, even off scale.
The peak reading still corres-
ponds to the peak power
output, but the relative
reading is valid only for non-
inductive, resistive loads.

The HW-7 has a reputation
for creating TVI, and mine is
no exception. As far as |
know, the interference is
limited to TV sets in close
proximity to the transmitter,
but considering the DX
achieved with less than 3 W,
the interference range might

RESISTIVE LOAD = 50 OHMS

w0

POWER QUTPUT-WATTS

O= N Wd o O o
1 1 1

10,000 000 100

X -CAPACITIVE REACTANCE (OHMS)

Fig. 4. Power otitput vs.

Fig. 5. Output waveform, 7.1 MHz.

=

10 I

a0 1000 10,000

X -INDUCTIVE REACTANCE (OHME)

inductive and capacitive reactance.,

Fig. 6. Output waveform, 14.1 MHz.
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Fig. 7. Output waveform, 21.1 MHz,

be quite large.

The output waveforms of
the transmitter were
measured, using the 546 oscil-
loscope. This data is shown In
Figs. 5, 6 and 7. Each of
these photos shows the out-

put waveform measured at
peak power. For all three
bands, this waveform Is sinu-
soidal with little or no har-

monic content. Figs. 9, 10,
and 11 show the power out-
at the same frequencies

pul

Fig. 9. 7.1 MHz de-tuned.

Fig. 10. 14.1 MHz de-tuned.

POWER OUTPUT (WATTS)
n

O = M W & th O N @

LOAD- S0 OHM RESISTOR

= |

2

RELATIVE POWER

Fig. 8. Calibration curve, power output vs. relative power.

but with the leading capacitor
turned slightly off peak rela-
tive power indication. Here
the harmonic content
becomes high, particularly on
15 and 20 meters, although
the power output iIs not
markedly decreased. This
effect of de-tuning on har-
monic content is more pro-
nounced when de-tuned on
the high frequency side of the
relative power peak.

Fig. 8 shows a calibration
curve of the relative power
meter to vield absolute power

output as a function of meter
reading. This curve, however,
is only valid for the 50 Ohm
resistive load supplied with
the kit.

The measured and on-the-
air performance of the HW-7/
transmitter shows that it is
fine for QRP operation. The
only possible problem areas
are matching of the unit to a
non-resistive load with the
resultant misleading relative
power indication, and that
careful power peaking is re-
quired to minimize TVIL. =

Fig. 11. 21.1 MHz de-tuned.



Now...more than ever---

the TEMPO line means solid value

e 5% E L i rl- e .
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Tempo VHF/ONE  [EEINE AR (¥

the “ONE’’ you’ve been waiting for e

No need to wait any longer — this is it! Whether you are already on
2-meters and want someting better or you're just thinking of getting
into it, the VHF/ONE is the way to go.

s Full 2-meter band coverage (144 to 148 MHz for transmit and receive. »
Full phase lock synthesized (PLL) so no channel crystals are required.
Compact and lightweight — 9.5 long x 7" wide x 2.25" high. Weight —
About 4.5 Ibs. * Provisions for an accessory SSB adaptor. ® 5-digit LED
receive frequency display. * 5 KHz frequency selection for FM operation.
» Automatic repeater split — selectable up or down for normal or reverse

operation. ® Microphone, power cord and mounting bracket included. » E

Two built-in programmable channels. ® All solid state. « 10 watts output. »

Super selectivity with a crystal filter at the first IF and E type ceramic filter TEMPO/ fmh-2

at the second IF. « 800 Selectable receive frequencies. » Accessory 9-pin Tempo/FMH-2 (2wattVHF/FM

socket. « $495.00 hand held) 6 channel capability,

TEMPO SSB/ONE solhid state, 12 VDC, 144-148

SSB adapter for the Tempo VHF/One MHz {any 2 MHz), charging ter:

s Selectable upper or lower sideband. » Plugs directly into the VHF/One with minals for ni-cad cells, S-meter,

no modification. » Noise blanker built-in. ® RIT and VXO for full frequency battery level meter. Also avail-

coverage. » $225.00 able for commercial and marine

SETVIEE . iviv s s o B 1900

(' S S e \ TEMPD."{FMH ....... $ 1 gg DG

k TEMPO/FMH-5 (b watt) .. $279.00

TEMPO/CLI46A | -

..a VHF/FM mobile trans-
ceiver for the 2 meter amateur
band. It is compact, ruggedly
built and completely solid state.
One channel supplied plus two
channels of your choice FREE

AR

144 to 148 MHz coverage « Multifrequency spread of 2 MHz e 12 channel
possible e Metering of output and receive e Internal speaker, dynamic

microphone, mounting bracket and power cord supplied. A Tempo “best TEMPO
;\ buy" at $239.00. ) 6N2
& g The Tempo 6N2 meets the demand for a
TEMPO PDCK_ET RE_CEIVERS 1 ‘ high power six meter and two meter
MS-2, 4 channel scanning receiver for VHF high band, smallest unit power amplifier. Using a pair of Eimac
on the market. MR-2, same size as MS-2 but has manual selection 8874 tubes it provides 2000 watts PEP
of 12 channels, VHF high band. MR-3, miniature 2-channel VHF '”ﬁ’j”t,:“hﬂ SSCB aﬂfli 1tﬂ?ﬂ WEHE 'ﬂﬂtu? DndCW
: - . : } : an . Completely self-contained in
high band monitor or paging receiver, M‘FF 3U, single channel on S amalll dosk moOET cabiRel With
thE 4[“] to 512 UHF ba!‘ld A” are low [erLEd, E!:h:trErTIEW EI:}FT'IDEET internal solid state power Euppj};. built-in
and dependable. j blower and RF relative power indicator.
$895.00
TEMPO | SOLID STATE VHF LINEAR AMPLIFIER. 144-148 MHz. Power output The Tempo 2002.. 2 meters only $745.00
100AL10 | of 100 watts (nom) with only 10 watts {(nom) in. Reliable and compact. ‘-\The Tempo 2006.. 6 meters only $795.00
m—— N\
TEMPO
VHF/UHF AMPLIFIERS Low Band VHF amplifiers available in 100W out with
Sﬂltd astate pOWer am D“fFEFE fDr use “-I 2, 10 & 3DW Im. I‘Ilgh Band VHF aImps available in SD, 5{},
most base/mobile applications. 80 & 130W out with 2, 10 & 30W in. UHF amps available
_ Increase the range, clarity, reliability  n 10,25, 40 & 70W out with 1,2, 10 & 30W in.
and speed of two- way communications. Call or write for spec sheet and prices.

Most of the above products are available at dealers throughout the U.S.

Hery R

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim., Calif. 92801 714/772-9200
Butler, Missoun 64730 816/679-3127

Prices subject to change without nohce




Evert Fruitman W7RXV
2808 West Rancho Drive
Phoenix AZ 85017
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and the PC Board

- - new uses for copperclad boards

T raditionally, printed cir-
cuits have been an aid in

the mass production of elec-
tronic devices such as radios,
TVs, telephones, etc. How-
ever, there is no reason to
restrict the wuse of PC
materials to traditional appli-
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cations.

As the photographs show,
they may be used for front
panels, decorative plaques,
and name tags. The more
intricate patterns are most
conveniently done by means
of a photographic process,

Fig. 1. #" letters.

one that may be done at
home. Fig. 4 and the top of
Fig. 3 are two examples of
this.

The wall plaques and
transmitter front panel re-
quire a minimum of

materials. Double-sided board
| e

i o
-

S

is easier to get than single-
sided for many reasons. It is
also the best for this use as
the back side will readily take
solder.

Etch resist or laundry
marking pens and paper
masking tape are used to keep
the etching solution where it
belongs. The laundry markers
are available for about 1/2 to
1/3 the price of the etch
resist pens. (Sanford's ““Rub-
A-Dub” proved to be in-
soluble in water and ferric
chloride.)

The dry transfer or press-
on type of decals also work
quite nicely as may be seen in
Figs. 1 and 5. (Figs. 3, 4, 5
are essentially life-size.)

The results shown in the
lower portion of Fig. 3 are
what gave rise to the use of
stencils for the plaques. |
never did get along too well
with a triangle and tee square.

If you have been paying
attention, then by now you
should have on hand the
following items: triangle, tee
square, ferric chloride,
laundry markers, masking
tape, copperclad, steel wool,
stencils, and a tall pitcher of
lemonade.

So as to preclude two trips
to the store, the photo chemi-
cals may be picked up too.
Kodak’'s KPR system has
proved to be quite reliable.
The information that came
with it seemed to be lacking
in detail. More about that
method later.

As anyone who has
worked with printed boards
can tell you, cleanliness is

next to impossible, but abso-

lutely essential.

The side of the board with
the smallest number of nicks
and scratches should be
scrubbed with steel wool.
After it glistens, apply several
drops of rubbing alcohol and
wipe dry with a paper towel.
Surprise, surprise, you
thought the board was clean!

Lay the board face down
on a clean paper towel and
apply a nice smooth bubble
free coating of masking tape
to the back side. If the board
is wider than the tape, then
overlap the edge of the tape.



Make sure the tape is securely
down against the board.

If a combination of decals
and stenciled letters is going
to be applied, the stencil
should be wused first. Take
vour time and fill in the
stencil with plenty of ink.
Any slop-over may be cor-
rected with a razor blade or
better yet, an X-acto type of
blade. A large error may be
cleaned up with rubbing
alcohol.

Follow the manufacturer’s
ideas with the decals. Try to
avoid rubbing the center area
of closed letters. The gum
that is transferred in the
process may act as a resist. If
that does happen it may be
corrected during the etching
by carefully scratching the
area with a thin pointed in-
strument. The board should
be rinsed off with cool water
before trying this correction.

The borders are made by
applying masking tape. Where
they overlap at the corners,
put down a good layer of ink
first.

A little freehand artwork
is used to fill in the letters
and avoid the broken
appearance normally asso-
ciated with stencils.

The photographic process
Is somewhat more involved,
and somewhat more expen-
sive. If a large number of the
same thing is going to be
made, then the higher cost
might be warranted. Club

projects that require a lot of
boards would be one
example. There would almost
certainly be enough materials
left over for the processing of
a few call letter tie clips, etc.
Fig. 4 is an example of this.
The upper part of Fig. 3
shows what can be done to
dress up the drab looking
company-issue type of for-
mica name tag. Two alligator
clips are soldered on the

back,
The boards are cleaned as

above and handled with
rubber gloves. Fingerprints
and similar contamination

must be avoided. The boards
are coated with the etch resist

EVERT FRUITMAN

KOOL-TV-10

Fig. 3. Just about actual size name and call tags.

Fig. 2. 1" letters.

by means of a medicine
dropper. (This is done under
yellow “bug” lighting.) Apply
an excess of solution and
flow it around the surface by
tilting the board. The board is
held vertically and the extra
solution is drained off. Don't
keep them vertical too long.

Place the boards in a pre-
heated oven for 10 to 15
minutes. Oven temperature is
150-180" F. Remember, the
boards are sensitive to light
before they come out.
Although this pre-bake may
be skipped, it gets dry boards
ready for exposure in about
20 minutes, instead of 24
hours. Your pattern is more

L | e—

likely to stay with you during
high temperature processing,
L0o.

Exposure time was 8
minutes at 24 inches with a
BEP lamp. This is a 300 Watt
photoflood. First-hand infor-
mation of sunlight exposure
time is not available due to
the fact that there wasn't any
sunlight available between the
hours of midnight and 6 am
when these items were made.
Daylight exposure time
should be about 2 minutes
though.

The exposed board 1Is
dropped face up into the
developer for 60 seconds. An
aluminum cake pan with a

P — —

Fig. 4. Note fine resolution of photo process.
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Fig. 5. Almost actual size.

sliding cover helps keep the
odor to a relatively low level.
Gently agitate the solution
during the development.
Immediately after developing,
the board is given a cool
running water rinse. A gentle
stream of water should be
directed at the surface for
several seconds. A faint
pattern may be visible as it
dries.

The boards may be etched
at this time, but it is better if
they get a post bake for
about 10 minutes at 180° F.
This may be done in normal
room lighting.

The developer may be

reused. Several ounces of
developer may be poured into
a small can with a tight fitting
lid and used until it starts
looking a bit dirty. Not the
most scientific method for
determining the end point,
but quite practical.

The smallest available
quantity of resist is a quart.
That will do many boards.
The developer comes in
gallon cans. Generally speak-
ing, the photo stores can tell
you who handles the KPR
series of chemicals or can
order them for you.

There are some canned
spray photoresists at some of

the radio stores. We tried
some of the canned variety
but they didn't seem to work
too well. Either they had
been sitting on the store shelf
too long (and in the Arizona
heat that may not take too
long either), or the chemistry
needed to be worked out
better.

After the boards have been
etched and dried, they may
be cleaned with steel wool.
There are spray lacquers that
make a nice durable coat. For
best results, give them a 10
minute bake at about 180° F.
A coating of the YF's clear
fingernail polish does won-
ders for the smaller items
such as the name tags, tie
clips, etc. The tape is re-
moved from the back and
alligator clips, safety pins,
etc., may be soldered in
place.

It might be in order to give
some details about the
etching process. There are
many fine comprehensive
articles on the subject, but
this isn't going to be one of
them.

Everyone seems to have
his own favorite method and
etchant. We like ferric
chloride. It is readily available
and almost harmless. It does
stain hands and clothing, the
latter on a permanent basis,

Fig. 6.

Wear old clothes and rubber
gloves. Drug stores have some
types for as little as 50¢ a
pair. They also carry the
stencils.

The etching may be done
in plastic or glass containers.
DO NOT let the ferric
chloride come in contact with
aluminum!

One of the popular
methods uses heatproof glass-
ware, and the solution is kept
heated during etching. In-
frared lamps aimed from
above, or a very gentle fire
underneath, is one way it is
done. The dish is slowly
rocked during the process.
The board is face up.

We took some old plastic
bleach bottles and cut the top
off just about in line with the
center of the handle. The
solution is poured into the
bottle and this is placed in a
pan of hot water. The heat
may be left on during the
process. If the boards are too
long to go all the way into
the solution, then use enough
solution to cover at least half
of the board. It is lifted up
and down or used to stir the
brew until etching is done. If
the board is a long one, then
turn it over and finish it off.
This was done with the trans-
mitter front panel and
plagques shown in Figs. 1 and
2. The 1 and 2 quart size
bottles are the most con-
venient to use for this. The
boards may be rinsed off with
water and examined anytime
during the etching process.

The top of the bottle
makes a nice funnel for pour-
ing the used etchant back
into its container when the
job is completed.

It takes about 5-10
minutes with fresh warm
etchant to etch the average
board. If it isn't convenient
to agitate the thing while it's
etching, it will take guite a
bit longer to finish cutting it.
But it will cut.

If you don’t feel like
adding some fancy decora-
tions to the shack, Fig. 6
shows that copperclad may
be used as an easily machined
and inexpensive and decora-
tive material, »



The proof of the pudding

is in the ealing.

T'he proof of
Triton IV

Here’s some of the proof . . .

R4EME — This is my second TRITON IV. They are excellent xceivers! WABICK — Luv it. Dynamite! WINXU — | am very thrilled with this unit, il is great.
| think you have scooped the fieid. WADAYA — | like CW and full break-in. (Beautiful) K3TFU | love the unit. WAIVEZ — Rig is just great. Combined with
your service makes a super transceiver. WNOSED — Beautiful radio to use. Magnificent CW filter! Just a pure joy. WBIIT — | have had my TRITON IV for
two months and am delighted with it. YNIMBY — It is a very nice rig. W3GTX — New features very welcome. WOBYC — Bought one of the first TRITON
11, like it so well | updated it with a TRIVON IV, W2TBK — It is absolutely fantastic. WBOOPI | am pleased with the rig. WA3GJA — Very-very-very
nice. Good audio quality. WS5ZBC — The most outstanding rig | have ever used, KBCJA — Excellent rig, Good filters. WIBKK Very happy . . . getting excellent qual-
ity reports. W2CET — Power-signal reports good. WB2UEH — | like the compactness and appearance. VE3IBK — An excellent rig with superior receiving quality.
K4IVM — | think it is tops. WA4LOG — |'ve become so used to dip, peak and adjust, this TRITON is a beautiful new experience. KLTIHW — Easy lo setl

up—works great. K4JXD — Seems to be very FB rig. WATKHE — Fantastic performance. Thanks for a fine rig. WB4BPG — No problems—fine rig. VEIBZ —
Good work. WIHAT — Receiver better than expected, CW break-in is super. WOAP — Treinendous transceiver. | appreciate your engéneering. WA2ZRO — Won-
derful. KDSFV — Real nice rig. You thought of almost every feature and built it in. XKQ9DA — Beautiful. WBDJIQ — Beautiful radio; however, your ads do not
do justice to the radio. WN5SOH Very sophisticated—Easiest tuning rig ever. Very glad | bought It. K30JV — Very impressed. W4LZP — Very good results.

Put out 100 watts as good as 300 watt rigs. WA4DAQAY — | think the TRITON IV is great. WEQXN Appreciate full CW break-in. WOINH — Enjoy light weight,
VE3CYK — | am extremely pleased with the clarity of receiver and after putting rig on the air, received unsolicited compliments on the audio quality of the
transmitter. K4PHY — Was 3rd in USA, first in fourth district in WWCQ contest. WBRYU — Own Argonaut. Both fine rigs. WA4CDA — Compact, light weight,
good engineering. WB2WZG — TRITON IV is the most versitile CW/SSB radio | have ever used. WB2FMV — Outstanding. Highly pleased with performance.
WABACZ — A real nice rig. | have owned about every other make. WSEGK Works nicely. WB4ECO — | tried this rig, a pleasure to operate. WA4YRK —
cxcellent reports on audio. WBBNKB — Wonderful. WSGPA — An excellent rig. Love it. W8SOP Makes running SSB nets a real breeze. Also good on CW
nets. WL7IRT — Fantastic rig. WAMDB — Has rekindled my interest and enthusiasm in Amateur Radio to an extent | hadn't thought possible. It far out dis-
tances any competitive product at any price. WEEYR — Very nice. Been a ham for 45 years and now solid state perfection. W2RPH — Excellent rig.

WNOTDK — TRITON IV is a fabulous piece of equipment. WSVIW — Very nice rig WB2LAF — Wow! W9JCV — Tnx for giving us a FB piece of equipment
made in the USA. WBGHO — Very pleased. K4KXB — Seems to have everything desired. W4SZ — A pleasure to operate. W2FKF — Greatest rig | ever had.
So far in a month 34 QS0's without one miss. Been a ham since 1922. W4GYC — Nothing but complements. WBSEZE — Well pleased with performance and
simplicity of operation. K4ETI — Rig is great. WBCNV — Man—! what a rig. I've had this call since 1929. Never saw anything like it and f_'w': seen them
all! wea2miZu — Seems like everything the S----- 0-- was supposed to be at one third the price. WNOVHE — | think it IS a very good rig. WBIFTD —
Break-in CW is very impressive, KOCBA — | believe it is one of the finest HF transceivers on the market, | can't tell you how pleased | am with the noise
blanker. | can get on the air from my home station again fof the first time in a few years. Other rigs with noise blankers just didn't hack it. WATYHW —
| am very pleased with this equipment. It is certainly of kigh quality, W71I1A — Excellent equipment. WBORWA — Couldn’t be more pleased with it. It

certainly has performed beautifully and is all | expected and more. WB4QJT — Like it very much — keep up the good work. WN1YVX — Really impressed
with looks and performance. WONC — Very FB rig. Performs up to specifications, an excellent design. K8PBZ — Already have TRITON _II ar_m IV. WIKD —
This little “T-4" is smooth as silk . . . I've received some very flattering reports about transmitter voice quality and the CW operation s the greatest.
WNETTO | found that the TRITON IV was the best rig on the market for around $800. | love it! W2JBK — It is absolutely fantastic. WBFEI — Am amazed
at receiver performance. | thought | had a top notch receiver with the H++««-.-.. | W1FYM — Your guarantee is refreshingly proper. WBMOK — Sure makes
a guy look twice at his old tube type gear. WITFS — Finest CW ever, CW selectivity very good. WBEIVR — Very satisfied with TRITON IV. Just what | was
looking for to use on my yacht. Thanks. WABONP Alsg have a TRITON 1l. | am pleased that Al Kahn and the good guys at TEN-TEC thought of the CW op-
grator! W2EMX — Excellent Amateur gear meets and exceeds advertised claims. WOAMJ — It looks like there is nothing left to be cesired. It is beautiful.
WESE — The receive function is outstanding. It is superb in transmit. WIBYV — In love with this fantastic gem. It's so easy and a pleasure to operate.

WBASH — Very happy with performance. Particularly impressed with full break-in and light weight. WADIMS — By far the best rig | have ever operated. | am glad
| decided on the TRITON IV and not one of the other transceivers on the market. WABHAQO0 — Thank you gentiemen.
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or wrile lor tull details.

TEN-TEC ,INC

SEVIERVILLE, TENNESSEE 37862

EXPORT:5715 LINCOLN AVE., CHICAGO, ILL. 60646
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146 010
146.025
180 (80
146 055
146 070
146 085
146100
146.115
146,130
146,145
146160
146175
146180
146,205
146.220
146,235
146 2650
148 265
146 280
148,295
146.310
146 325
146340
146, 355
146 370
46 385
146 400
146 415
146 430
146 445
146 460
146 475
i&6 400
146 505
146 520
186 535
148 550
48 HES
146 580
146 595
146 610
146 625
146640
145 655
146 670
146 B85
146, 700
146. 15
146.730
146,745
146,760
146,775
146,780
146.805
146.820
146.835
146. 850
146,865
146 . BBO
146 BOE
146910
146 925
146 940
146 955

The “New”
88 Channel IC-22

108
109
110
111
112
113
114
116
116
117
118
118
120
121
122
123
124
126
126
127
128
129
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131
132
133
134
135
136
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133
140
141
142
143
144
145
148G
147
148
149
10
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156
167
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163
| Gl
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168
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170
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145 970
146 385
147.000
147.015
147.030
147.045
147 060
147 075
147.050
147.105
147120
147.135
47,150
147.165
147 180
147.185
1432.210
147.225
{47,240
147. 255
147.270
147 285
147.300
147 315
147.330
147 345
147,360
147 375
147 390
147 405
147 420
147 435
147 450
147 465
147420
{47 495
147510
147 525
147 540
147 555
147510
47 585
147 600
147.615
147 630
147 GAS
147.660
147675
147.690
147105
147.TM
147735
147,750
147. Thhs
147. 780
147.796
147.810
147.825
147.840
147865
147870
147 .BB5
147.900
147.915
147 930
147 945
147 960
147 975
147.990

172
173
174
175
176
177
178
176
180
181
182
183
184
185
186
187
188
189
1590
191
192
163
164
196
196
187
198
189
200
M

203
204
205
206
207

210
211

212
213
214
215
216
217
218
218
220
221

222
223
224
¥
2206
227
248
229
230
231

232
233
204
235
236
237
238
239
2440
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Don Jenkins WA60AZ
PO Box 3313
Riverside CA 92509

y now, I'm sure you
have heard at least three
tales of how to get more
frequencies out of your lcom
IC-22S. Well, hang on! Here
comes one | think you will
like.
lcom supplies a chart for
programming the diode ma-
trix of the 22§, It was from
this chart | discovered you
can get at least 88 channels
by simply adding two small
switches and programming it
in a logical manner. The
modification should cover
over 95% of the repeaters in
the United States as well as
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14 standard simplex frequen-
cles.

You start out by pro
gramming the radio for the
22 “base” frequencies. lcom
pre-programs the first five
channels; these must be re-
programmed.

You then add two small
switches to the radio, to add
+15 kHz, +30 kHz or both,
for +45 kHz, to the base
frequencies. | marked these
switches “A" and “B", so
(for example) channel 5AB
(both A & B on) would be
146.25/85 +45 kHz, or
146.295/895. The switches
can be installed almost any-
where on the radio. | added
mine to the upper cover.

The common of both
switches is wired to +9 volts
from the matrix board.
Switch “A’” (+15 kHz) is
wired in series with a diode
(IN4148) to any hole in the
top column of the matrix
board marked 1 (D{)), oppo-
site the channel numbers at
the bottom of the board.
These holes at the top of the
board are all common to one

Chan. program base +15 kHz
=== radio for A & B off A on
1 146.01 01/61 025/625
2 146.07 07/67 085/685
3 146.13 13/73 145/745
4 146.19 19/79 205/805
5 146.25 25/85 265/865
6 146.31 31/91 325/925
7 146.37 37/97 385/985
8 146.97 97/97 985/985
9 147.03 63/03 645/045

10 147.08 69/09 705/105

11 147.15 715/15 765/165

12 147.21 81/21 825/225

13 147.27 87/27 885/285

14 147.33 93/33 945/345

15 147.39 99/39 405/405

16 147.45 45/45 465/465

17 147.51 51/51 525/525

18 147.57 657/57 585/6856

19 146.43 43/43 445/445

20 146.49 49/49 505/505

21 146.55 55/55 565/665

22 146.91 91/91 925/925

(base)

base +30 kHz base +45 kHz
B on A&Bon
04/64 055/655
10/70 115/715
16/76 175/775
22/82 235/885
28/88 295/895
34/94 355/955
40/40 415/415
7.60/00 7.615/015
66/06 675/075
72/12 735/135
78/18 795/195
B4/24 855/255
90/30 915/315
96/36 975/375
42/42 435/435
48/48 495/495
54/54 5565/555
60/60 615/615
46/46 475/475
52/52 535/635
58/58 595/595
94/94 955/955

Any of the above frequencies can be reversed with the duplex a/b switch on the radio.

another on the back side of
the board.

The second switch (+30
kHz) is wired to any hole in
the second row from the top.
The diodes in both cases are
inserted with the banded end
through the board, and then
soldered to the back side of

the board. Next, solder the
wires from the switches to
the tops of the diodes and
you're ready to go!

This modification does
produce one interesting

operating characteristic. |If
either switch “A’ or “B"” is
on, and you pass an unpro-

grammed channel, the lcom
225 will “lock™ onto this
blank channel until released
by momentarily switching off
power.

Just think, you've quadru-
pled the capacity of your 225
for the cost of two switches!
Not bad at all.=
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Oscar Orbits

Oscar 6 Orbital Information Oscar 7 Orbital Information
Orbit Date  Time Longitude Orhit  Date  Time Longitude
{dan)  (GMT) of Eq. (Jan}  (GMT) of Eq.
Crossing W Maode Crossing "W
19264 1 0124:02 0795 A 9739 1 0149:40 0794
19276 2 0023:57 064,56 B 9751 2 0049:00 064.3
19289 3 0118:63 0783 A 9764 3 0143:18 0778
19301 4 0018:49 0D63.3 B 9776 4 0042:38 062.7
19314 5 0113:456 0770 A 9789 5 0136:55 0763
19326 6 0013:41 062.0 - 3801 6 0036:16 0611
19339 7 0108-36 075.8 A g814 7 0130:33 074.7
19351 8 O0008:32 0608 B 9826 8 0029:53 0895
19364 9 0103:28 0745 A 9839 9 0124:10 0731
18376 10 0003:24 0595 B 9851 10 0023:31 058.0
19389 11 0058:20 0733 A 9864 11 0117:48 075
19402 12 0153:15 087.0 B aB76 12 0017:08 056.4
19414 13 00563:11 072.0 A 9888 13 0111:26 0700
19427 14  014B:07 085.8 B 9901 14 0010:46 054.8
19439 156 004B.03 070.8 A 9914 15 0105:03 068.4
19452 16 0142:59 (0B4.5 B 9926 16 0004:24 063.2
19464 17 0042:55 06956 A 9938 17 0058:41 066.8
19477 18 0137:50 0833 B 9952 18 0152:58 0804
19489 19 0037:46 0683 A 9964 19 (0052:18 065.2
19502 20 0132:42 082.0 B 9977 20 0146:36 0788
19514 21 0032:38 067.0 A 9989 21 004556 0636
19527 22 0127:34 0808 B 10002 22 0140:13 077.2
19539 23 0027:30 065.8 A 10014 23 0039:34 062.1
19552 24 0122:25 0795 B 10027 24 0133:51 075.6
19564 25 0022:21 064.5 4 10039 286 0033:11 060.5
19577 26 0117:17 0783 B 10062 26 0127:28 0741
19589 27 0017:13 0633 A 10064 27 0026:49 (0589
19602 28 0112:09 077.0 B 10077 28 D121:06 0725
19614 29 0012:05 062.0 A 10089A 29 0020:26 (0b7.3
19627 30 0107:00 0758 B 10102 30 0114:44 07089
19639 31 0006:56  060.8 A 10114 31 00714:04  066.8

The listed data tells you the time and place OSCAR crosses the equator in an
ascending orbit for the first time each day. To calculate successive orbits, make
a list of the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later (two hours less
five minutes). The chart gives the longitude of the first crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it will descend over you. To find the equatorial descending longitude,
subtract 166 degrees from the ascending longitude. To find the time it passes
the north pole, add 29 minutes to the time it passes the equator. You should be
able to hear OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilometers) from the home QTH. If it passes right overhead, you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minutes after passing the equator.
Add about a minute for each 200 miles that you live north of this line. If
OSCAR passes 15 degrees from you, add another minute; at 30 degrees, three

minutes; at 45 degrees, ten minutes.

OSCAR 6: Input
145.90-146.00 MHz; Qutput
29.45-20.55 MHz; Telemetry
beacon at 29.45 MHz.

OSCAR 7 Mode A: Input

145.85-145.95 MHz; Output
29.40-29.50 MHz.

Mode B: Input
432.125-432.175 MHz; Out-
put 145.925-145.975 MHz.

OSCAR 7 is turned off every Wednesday to conserve power. All mode B orbits
that fall on GMT Mendays are designated QRP. A limit of ten Watts ERP is

recommended, with a 100 Watt limit at all other times. Higher power will drain
the OSCAR batteries at an accelerated rate.

AMSAI

During the months of January and
February 1977, a number of normally
OFF Wednesday orbits of AMSAT-
OSCAR 6 will be turned ON for a
special QRP Test. The 2 to 10 meter
transponder of AQ-6 will be turned on
for as many ascending and descending
node passes as possible on the follow-
ing dates: January 5, January 19,
February 2 and February 16, 1977.
Stations participating in this QRP Test
should run no more than TEN
WATTS Effective Radiated Power and
should indicate so during their trans-
missions. All other stations are asked
not to transmit in the AD-B uplink
passband of 145.900 to 146.000 MHz
during the test. The Wednesdays
chosen for the tests fall on odd days
of the year which also happen to be
Mode-AX days for the AMSAT-
OSCAR 7 satellite. Since the orbits of
the AC-6 and AQ-7 begin to overlap
in January and February, it has been
decided that AO-7 be switched to
Mode-BX for these tests in order to
avoid confusion which might result if
both satellites’ 2 to 10 transponders
were on at the same time, The 70 cm
to 2 meter transponder of AO-7
should NOT be used during Wednes-
day AQ-6 QRP Tests or any other
Wednesday unless so scheduled by
AMSAT.

All arbits of all AMSAT-OSCAR 7
Mode-B Mondays from now until fur-
ther notice will be on for QRP pur-
poses only. Stations using the 70 cm
to 2 meter transponder on these days
should run no more than 10 WATTS
ERP, All Mode-B users are strongly
urged to use as far below the maxi-
mum recommended 100 Watts ERP as
possible to help to keep the AO-7
battery voltage above the point at
which the low voltage sensors switch
the transponder into Mode-D, the
battery recharge mode.

LAUNCH DATE FOR PHASE 111
SATELLITE ANNOUNCED

AMSAT has been notified by the

European Space Agency (ESA) that
the Phase |11 satellite will be accepted
as @ secondary payload on test flight
number 2 scheduled for launch in
December, 1979. The Phase |1| satel-

lite, now under development by

AMSAT, will contain an onboard
microprocessor that will allow the
satellite 1o control itself. The highly
elliptical orbit chosen will allow ama-
teurs to have dependable satellite
communications for up to eleven
hours at a time.

Funding for the Phase 11l spacecraft
i1s especially critical, as AMSAT will
have to purchase and assemble the one
square meter of solar celis, $30,000.
The funding required for Phase 111 will
probably be $150,000.

To meet these needs, a number of
fund-raising projects will be initiated.
For instance, it has been suggested
that we ask AMSAT members 1o
sponsor a solar cell in the satellite.

We have noticed an increase in
memberships and donations when
satellite articles appear in the major
magazines. Thus, one of the fund-
raising projects will be to run a dozen
satellite articles as a group in 73,
coinciding with the launch of A-O-D.

This was done in July, 1975, and
we found the effort to be worthwhile.
Several pages of pictures, text and a
membership/donation form will be
made available by the magazine for
AMSAT to publicize the Phase |l|
project.

To be successful, we will need
articles on many subjects: DX, anten-
nas, awards, telemetry analysis, begin-
ners’ articles, A-O-D, microprocessor
applications and operating aids. Joe
Kasser G3ZCZ/W3 and | are willing to
provide pictures, typing and editorial
support if necessary. For simplicity,
we ask that the articles be submitted
as a package by me around February
28, 1977. Authors will be paid
directly from 73 Magazine. In add:-
tion, some of the articles will be
published in the AMSAT Newsletter,

So that | will know how the project

s going and what subjects Joe and |

will need to add, | would appreciate a

OSL card stating your willingness to
help and your subject area.

Gary Tater W3HUC

7925 Nottingham Way

Ellicott City MD 21043

e

In an Order released October 13,
1976, the Commission announced it
had amended Section 2.302 of its
Rules effective November 2, 1976 to
permit the issuance, subject to avail-
ability, of specific 1 x 2 callsigns in
the Amateur Radio Service (that is,
callsigns consisting of one letter, one
digit, and two letters) with suffixes
beginning with the letter X" to
eligible applicants holding amatew

38

Extra class operator licenses. In its
Order, the Commission stated that,
pursuant to its First Report and Order
in Docket 20092, 58 FCC 2d 1272
(1976), it wished to make as many 1 x
2 callsigns as possible available to
amateur Extra class licensees.

The Commission has now deter
mined that 1 x 2 callsigns prefixed
with *he letter “N" will be available to

eligible amateur Extra class applicants
beginning November 2, 18976. Call
signs beginning with the letter “N" are
presently allocated to the Amateur
Radio Service, and this action does not,
therefore, require a rule amendment.
Eligible amateur Extra class applicants
wishing to obtain specific 1 x 2
callsigns prefixed by the letter "N"
may apply under the provisions of
Section 97.51 of the Commission’s
Rules on or after November 2, 1976.
Amateur Extra class licensees first
licensed as amateurs twenty-five or
more years ago and amateur Extra
class licensees who obtained their

amateur Extra class licenses on or
prior to November 22, 1967 could
apply for specific 1 x 2 callsigns on
November 2, 1976. Extra class licens-
ees who obtained their amateur Extra
class licenses on or before July 2,
1974 may apply for specific 1 x 2
callsigns on January 1, 1977, and
amateur Extra class licensees who
obtained their amateur Extra class
licenses on or before July 1, 1976
may apply for specific 1 x 2 callsigns
on April 1, 1977, All amateur Extra
class licensees are eligible to apply for
available 1 x 2 calisigns on July 1,
1977.



l.There's far more to learn about micro-
processors than can be covered in 73 even
though these incredible super ICs will be in
most ham gear soon. You will be able to learn
about microprocessors and microcomputers in
Kilobaud ... the aim of the magazine is to
make it possible for the newcomer to under-
stand both hardware and software.

3. You probably

want to know about
the stuff available . ..
hardware and soft-
ware. Kilobaud will
publish the details, and
written so you'll be
able to understand.

5. The Kilobaud lab will be used to check

out new equipment — and even more impor-
tant, programs for publishing in Kilobaud, 73
and for sale through computer stores. Say,
have you visited a computer store yet”

7. Better fill out the subscription blank.
Charge it.

Have you
subscribed (o

kilobaud
yvel?

2. Kilobaud will be very interactive with its

readers — which means that you'll get help
from others who have already invented the
wheel you’re working on. Why try to solve
problems that have already been solved?

4 ® Hobby comput-

ing and the use of
microprocessors for
ham applications is
fun, and that’s the
whole purpose of Kilo-

baud. Look for the
ham applications and

equipment to continue
in the 1I/0 section of
73. with the software
and fundamentals of
both programming and
hardware in Kilobaud.

6.“ you are one of those entrepreneurs
who keeps an eye peeled toward making

money, the hobby and small business comput-
ing market is going to be a fantastic bonanza.
Thousands of hobbyists are going to make
fortunes as this field grows from almost
nothing to billions of dollars per year. It will
be today’s hobbyists who will be running the
thousands of computer stores ... designing
new equipment . . . manufacturing it.

Yes, send me a Subscription
1 8§75.00/one year

Name

Toll Free subscription numbers 800-258-5473/800-251-6771

Address

City

State Zip

[] Cash enclosed [ Check [ Money Order [ Bill me

Bill my credit card Ll American Express L] Bank Americard L! Master Charge

Credit card # Interbank #

Expiration date Signature 1177

Kilobaud ® Peterborough NH 03458
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Here is a gadget that
should appeal to the
two meter FM fraternity.
Living near metropolitan
Boston where there are 7
autopatch repeaters, one gets
many opportunities to call
the police and fire depart-
ments both for oneself and to
assist other amateurs.

Several months ago, while
still a2 newcomer to two
meters, | heard a phone num-
ber being dialed very rapidly.
| waited until the patch was
finished then asked the other
amateur what he had used, It
turned out to be a card dialer,
| thought, “Why couldn’t this
be done electronically?” A
card dialer is a mechanical
kluge, big, bulky and re-
quiring shuffling through
cards which may be easily
mutilated or lost. This auto-
dialer may be used in motion
after a little practice with
binary coded decimal num-
bers.

Theory of Operation

The heart of this auto-
dialer is two 256 x 4 read
only memories which are
addressed in parallel. A
binary coded decimal address
of 0 through 15 is selected by
switches marked 8, 4, 2, 1.
For example, if you wished
to dial phone number seven
in yvour list of numbers you
would set switches 4, 2 and 1
in the up position, just a
simple matter of addition. 0
is all switches down and 15 is
all switches up; 8 plus 4 plus
2 plus 1 is equal to 15. 0
through 15 equals 16 ad-
dresses. After your number Is
set, the start switch is pressed
setting pin 3 of the RS flop
Ul low, which resets the
binary counter U2 to the
count of zero, thereby per-
mitting U1 pin 11 to go high
starting the clock US5. When
the start switch is released,
the next rising edge of the
clock will produce a binary
count of one on U2 and, at
the same time, a low 1o
enable the read only
memories is produced at Ul
pin 8. The binary counter is
allowed to count to eight; on
the rising edge of the nine
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Fig:- 1. Ul — 7400; U2 — 74161; U3, U4 — 256 x 4 ROM; U5 — NE556; U6 — MCT14410P.

count, pins 12 and 13 of U1
will both be high, giving a low
on Ul pin 11, shutting down
the clock which will remain
stopped until the next time
the start button is depressed.

Supposing we assume that
vou have selected the seventh
phone number appearing on
vour list; the address of the
ROMs before accessing the

start button would be
01110000, On the first count
after starting, it becomes
01110001, then 01110010
for the second count,
01110011 for the third and
SO on,

The MC14410 takes active
lows in a 2 out of 7 code. For
example, the digit 1 is a low
on pins 3 and 14. See Table

14

Let's take a phone number
and see how we can program
the ROMs. Assuming that the
first phone number which
will be address 0 is 963-1234,
we can write a truth table as
in Table 2.

Since the binary counter
always starts at zero, we
don't want anything on the

A No Hands
~ lelephone Dialer

- - mobile accessory using a ROM

Donald R. McEwan WAIPNG
46 West Shore Road
Holbrook MA 02343



Fig. 2. Necessary if TTL output ROMs are used. Added gates

are 7408 ICs (2 required).
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ROM outputs; also, if your
phone number is a seven digit
number, the same thing will
be true on the count of 8.
This autodialer will take
either 7 or 8 digit phone
numbers.

When the clock is stopped
by virtue of a low being on
Ul pin 11, this output can be
used to enable the TT pad for
repeater access or for phone
numbers that don't appear in
memory. It I1s not recom-
mended that access numbers
be stored in memory unless
yvour favorite autopatch re-
peater uses Ma Bell cup-core
tone decoders, as the clock is

phone number takes only 0.7
seconds to complete. The
phase locked loop decoders
that most repeaters use are
not fast enough to respond to
this speed. Once you have
brought up the patch and are
talking to Ma Bell’s lines, you
are only limited to the phone
company decoders which will
accept pulses of 40 milli-
seconds on time and 60 milli-
seconds off time, so if you
wished, the speed of this
autodialer could be increased
a smidge.

The MC14410 has a high
going signal at pin 7 every
time a number is selected.
This is used to fire V2 of a 556
In a one shot configuration to
turn on your rig, thus making
it unnecessary to key vyour
mike button when using the
autodialer.

The 0.1 uF capacitor iIn
series with the 100k resistor
coming off of the wiper arm
of the pot will interface with
high impedance input rigs

running at ten cycles per such as the Regency HR2B.
second, i.e., a seven digit Other types with low input
Digit 3 4 5 6 14 13 12 (MC14410 pins)
1 0 1 1 1 0 1 1
2 0 1 1 1 1 0 1
3 0 1 1 1 1 1 0
4 1 0 1 1 0 1 1
o 1 0 1 1 1 0 1
6 1 0 1 1 1 1 0
7 1 1 0 1 0 1 1
8 1 1 0 1 1 D 1
9 1 1 0 1 1 1 D
. 1 1 1 0 0 1 1
D 1 1 1 D 1 0 1
= 1 1 1 D 1 1 D
Table |.

ANTENNA SUPERMARKET : Dept A P.O. Box 1682, Largo, Florida 33540
DIPOLE AND WIRE ANTENNA KITS, complete with HI-Q BALUN, 100’ rope,

copper antenna wire and insulators.

B80/40/15 parallel dipole .......
40/20/15 parallel dipole ...........
80740 trap dipole .........c.vut,

40720 trap dipole

.. $36.95

. $41.95

160 short, 130° length .
g0 short, 63° length ..
40 short, 33’ length . . ..

$30.95

$36.95

Single band models from ......

Fig. 3. 32 phone number version.

ROM is MM16306.

impedances or rigs that use a
lot ol audio processing, such
as the lcom |C-230, may re-
quire selection of other
values.

The South Shore Repeater
Association of Scituate, Mass.
Is offering this autodialer in a
partial kit form consisting of
an epoxy PC board and two
ROMs pre-programmed to 16
phone numbers of vyour
choosing. For further infor-
mation, drop me an SASE.

For those of you who wish
to roll your own, a few words
of caution. The ROMs must
satisfy the following condi-
tions: (1) be enabled by a low
on the chip select; (2) when
disabled, all outputs must go
high; (3) have tri-state or
open collector outputs; (4) if
open, collector outputs must
be pulled up by 1k resistors.
A good bet would be the
Signetics 825129 being sold
by S.D. Sales Co., Dallas,
Texas, for $2.95. | used the
Harris HPROM-1024. TTL
ROMs could be used but then

Good choice for 512 x 4

il |

vou would have to OR the
ROM outputs and the TT
keyboard (see Fig. 2).

A 32 phone number dialer
may be built using 512 x 4
ROMs. This requires the addi-
tion of one more switch and
one more pull-up resistor
which would have a number
weight of 16 (see Fig. 3). =

nEnT oTRuT
?T L 309
C2 +f C3
El
b &

Fig. 4. Regulator. Cl, C2 — 0.1 uF 25 V; C3 — 100 uF i5 V

electrolyiic.

(Switch add.) (ROM outputs)

8 4 2 1 Counter add, DEFG ABUC Phonenr,
000D 0O0ODODO 1 1T 1 1 1 1 1 —
0OO0OO0DO 000 1 11 01 110 9
0000 0010 0111 110 3
0O0O0O0 o011 1011 1 10 B
0000 0100 0¥ % 9 01 1 1
0000 g1 8 3 0111 1 0 1 2
0 00O 0110 & NI P A | 1708 3
0000 i 4E =R A 1011 D11 4
0 00O 1000 I L T 4 3 —

lable 2.

VERTICALS — complete with Universal Mounting Base, Folds
to 5" for Easy Transport, Hvy. Duty Aluminum Tubinag.

20/15trap. 13" hgt. .....
40720715 trap 22 hgt, |

B80/40/20 trap 30° hat. ...
80/40/15 trap 20° hgt. ...

TO ORDER

Rmaimifanp

. $29.95 160 compact 23’ hgt. ..
44.95 B0 compact 20’ hgt.
69.95 40 compact 15 hgt. ...

59.95 20/15/710full size vertical

Include Shipping
24 hour shipment, 30 day guarantee
For Info: SASE or 1st Class Stamp

$44 .95
39.95
34.95
29.95

==

Dipoles $2.50, vertigols $3.00

Apartment/Portable
roof
camper, trailer, mo
tor home. All
8010, folds 1o 5’ easi-
ly. 13" height,

B0.40-20.15-10 $49.95

apt.

Include Interbank
Expiration date on Credis
Card orders.

or patio,

bands

# and

Govli.

log, write for free copy today. Address: Dept. 13

SURPLUS

ELECTRONIC

EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!

FREE UPON REQUEST!

If you haven't received our new Cata-

FAIR RADIO SALES

1016 E. EUREKA + Box 1105 - LIMA, OHIO - 45802
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C&S MARKETING ASSOGIATES

If you are PLANNING TO PURCHASE A NEW TRANSCEIVER, why not GET THE BEST? You should give
serious consideration to the new Hy-Gain 3750 Transceiver. With it you can expect superior performance that will surpass
the demands of even the most experienced amateur.

The advantages of the new 3750 are many. For starters, more operating frequencies to choose from means more
operating fun for the serious radio amateur. With 160 meters fast becoming the favorite of more operators each day, the
addition of this band to your shack can only add to your enjoyment of your favorite hobby. Not only more frequencies,
but also the greater accuracy of the digital readout make operating the 3750 a real pleasure. With readout to 100 Hz and
WWYV receive for calibration, you always know exactly where you are. As an added bonus, there is also a memory circuit
which will allow you to return to an interesting spot on the band without writing down the frequency. With the optional
3855 VFO you can split TX/RX frequencies for operating DX. The 3855 also has provision for adding up to seven crystal
controlled channels.

The 3750 is a pleasure to operate, but it is a dream to listen to. You will never again be annoyed by the roar of a
cooling fan. The three tubes are cooled by a fan that is not only whisper quiet, but is also standard equipment. And, you
can forget about image and spurious response problems thanks to the narrow band SSB crystal filter in the first i-f.
Intermodulation and cross modulation performance are enhanced through the use of dual-gate MOS FETs at all critical rf
amplifier and mixer stages. To help cut down the strength of the OM using the California kW, a handy rf attenuator is
included. For CW operators, the selectivity is -6 dB @ 400 Hz and -66 dB @ 1.8 kHz.

The same high standard of performance is found in the Transmitter section! Average power output is kept at a high
level through the use of an audio compression circuit and automatic level control. The microphone compression circuit
gives 20 dB of audio compression and the ALC provides an additional 20 dB to prevent “flat topping’ and transmitted
adjacent channel splatter. To help reduce the QRN from the neighbors over the subject of TV, a low pass filter is included
in the output state. Speaking of the output stage, it uses two specially developed S-2002 tubes for high peak power output
with maximum plate dissipation characteristics. The VFO section of the 3750 delivers an exceptionally stable signal. Drift
is less than 500 Hz from turn-on to 10 minutes and less than 100 Hz after a 30 minute warm-up.

Other features include a noise blanker, VOX, and side-tone circuits. All stages have been by-passed and tightly sealed
to improve performance and reduce internally generated “birdies” to the minimum possible.

The advanced features of the HY-GAIN 3750 make it quiet a bargain at only $1895.00. For more information, or to

place an order, call TOLL FREE 800-251-6771. In Tennessee, call 800-262-6706. Master Charge and Bank Americard are
welcome.

C&S MARKETING ASSOCIATES
P.O. Box 165

Algood TN 38501
Call Toll Free 800-251-6771
In Tennessee call 800-262-6706




o KW PEP INPUT

WITH THIS NEW BALUN

On all bands 160 to 10 meters.

Runs cool as a cucumber at its CCS
rating of 2 KW (Continuous output
power through the balun at matched
load).

4" dia. Wt. 24 oz, $32.50 PPD.

AND FOR FULL LEGAL POWER

the time tested Model 1K balun is
still available. Rated at 1 KW CCS (3

KW PEP input).
2% dia. Wt. 9 o0z. £16.95 PPD.

ONLY PALOMAR BALUNS
HAVE ALL THESE FEATURES

® Toroidal core for highest efficiency.

® Teflon insulated wire to prevent
arc-over. OK for tuned feeders.

® Stainless steel eyebolts take antenna

tension. Won't rust, won't pull apart.

Epoxy filled case. Absolutely water-

proof.

Lightning protection built-in.

Wideband 1.7 to 30 MHz.

Hang-up hook provided.

Now available in either 1:1 or 4:1

ratio. 1:1 ratio matches 50 or 75

ohm coax to 50 or 75 ohm balanced

load (dipoles and inverted Vees). 4:1

ratio matches 50 or 75 ohm coax to

200 to 300 ohm balanced load.

Free descriptive brochure on request.
Order direct.

Model 2K $32.50 Model 1K $16.95
Center insulator without balun $7.95
Postpaid U.S. & Canada.
Specify ratio 1:1 or 4:1
California residents add 6% tax.
Send check or money order to:

PALOMAR
ENGINEERS

BOX 455 ESCONDIDO, CA 92025
Phone: (714) 747-3343

the first name i in solid state l ®

INTRODUCES THE
VERSATILE

@) More Channels...at the flip of a switch

Unlock the unigue mode switch and 12 channels
become 144

@

@

@) More Sensitivity, Less Interference.

25 uV Sensitivity plus 75 db adjacent channel
selectivity and 70 db image rejection

More Power Out

35 watts nominal with a minimum of 30 watts
across the band

. for a lot less

$269°°

Wt 7 Amateur Net
=

® 1976 __.g_ﬁ* ~ m%ELECTHUHiCS INC. 7707 Records Street

Indianapolis, Indiana 46226

THE FM LEADER

2 METER =38 220 MH; &
GMETERQL . ! 440 MH;
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he downfall of potential

160 meter operators is
most usually the antenna
system. For some unexplain-
able reason, many persons
who would operate the 1.8
MHz band apparently believe,
perhaps due to the frequency,
that any antenna made to
load will produce satisfactory
results. Satisfactory results
are different to different
folks, but if 160 is to be
enjoyed to its potential, hap-
hazard antennas are not the
medium.

It is not the intent of this
article to debate 1.8 MHz
antenna type merits. That dis-
cussion has been underway
for decades. Anyone who has
operated 160 meters has his
opinion, likely biased towards
his particular use of the band.

There simply is no “‘best”
antenna for all situations, but
taking into consideration
expense, ease of construction,
and the ability to produce
all-around performance,
whether it be local or DX
communication, the inverted
vee dipole i1s probably the
best compromise. Full-sized
quarter wave verticals are
popular with the DX crowd,
but 160 meter pioneer W1BB
leads them all with nearly
130 countries worked on an
inverted vee.

In my general geographic
location, three operators
spent this past winter actively
chasing DX and comparing
results. Two stations were
inverted vee equipped, the
third had a full-sized quarter
wave vertical. Letters from
and on-air communication
with DX stations throughout
the world were interesting.
The quarter wave vertical
station ranked, on the
average, slightly better for
signal consistency compared
to the inverted vees, but
under certain conditions and
over certain paths, the
inverted vees took honors. An
Interesting comment came
from a European, who said,
“When the band is marginal,
your quarter wave competitor
may be copyable when you
aren’'t, but when the band is
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Bill Smith W5USM
Route 2. Box 2281
McKinney TX 75069

What’s the Best
Antenna for 1607?

- - the inverted vee compromise

open, vyour inverted vee is
louder.” Is this mixing and
reinforcement of polariza-
tion? Possibly. You can find
on 160 some unusual propa-
gation and path quirks not
found on any other amateur
band. In the long run, the
vagaries of propagation are
the great equalizer so long as
the antenna performs at the
best possible efficiency.

If you have a tower
topped with a high frequency
tri or mono-band beam, can
lay an adequate ground
screen radial system (and |
am not certain what is “‘ade-
quate”), and wish low angle
DX radiation, then by all
means use the tower shunt
fed as well-described in one
or more previous articles.! A
3/8 wave inverted L type
antenna is an excellent per-
former, provided it too is
operated against a good radial
system. The short, commer-
cially available, base or center
loaded 20 to 30 foot verticals
are poor performers even
used with a good radial
system. Should you not want
or be able to install a radial
system, the inverted vee is

likely the best all-around
compromise 160 meter
antenna, giving hours of

enjovable stateside contacts
and doing a respectable DX
job when the skip is long.
The inverted vee, however,
is not to be constructed and
installed in a haphazard man-
ner. Set aside a Saturday
afternoon and do it properly.
To assist, here are a number
of suggestions and tips that
will ensure a well-performing
installation.
1. Use number 14 or larger
copperclad steel wire for the
dipole.
2. The center insulator
should be a 1:1 balun like the
Palomar, which covers 160
meters, or the like. Be certain
the balun selected does cover
160 meters. Many do not,
have a low frequency cutoff
around 3 MHz, and will not
work at 1.8 MHz.
3. Cut the antenna length
using the standard half wave
dipole formula of
468/f(MHz) or 257 feet, 10
inches at 1.815 MHz.
4. Prepare the center balun/
insulator and dipole wires
according to the manufac-

turer’s instructions.

5. On the dipole far ends, use
6 to 12 inch insulators similar
to those made by Hy-Gain.
Do NOT use “egg” type insu-
lators.

6. Do not solder the dipole
far ends after securing
through the insulators. The
antenna will have to be
trimmed to resonance. The
wires will be soldered after
resonance determination.

7. Erect the center (apex)
insulator/balun as high as
possible. It should be a mini-
mum of 95 feet high to
obtain a between-leg apex
angle of 90°. A 50 foot
height will give an apex angle
of 120° and is the maximum
angle at which the inverted
vee will exhibit low angle
vertical radiation. A 90° to
100° angle is highly recom-
mended, but with less than
90°, signal cancellation and
severe loss of antenna effi-
ciency will result. These
figures place the antenna ends
approximately 200 feet apart
and at ground level. It is
desirable to have the antenna
ends elevated ten or more
feet, if height capabilities per-
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Fig. 1. Proposed ground screen radial system for 160 meter

inverted vee (top view).

mit. It is also desirable to run
the legs in a straight line, not
folding them back upon
themselves, but this may be
necessary to fit the antenna
into available space.

8. If the antenna center is to
be supported by a metal mast
or tower, it is recommended
the center of the antenna be
hung 3 or more feet off the
support to minimize
coupling. It is assumed any
guy lines are broken with
insulators into non-resonant
lengths. Install the antenna as
clearly as possible from guy
lines.

9. The feed impedance of an
inverted dipole is approxi-
mately 50 Ohms. The
antenna may be fed with any
popular 50 Ohm coaxial
cable. At this frequency and
amateur-allowed power levels
of up to one kilowatt, there is
nothing gained in wusing
expensive RG-8 type cable.
The much less expensive
RG-58 type cable has very
low loss and more than
sufficient power handling
capability at 1.8 MHz.

10. It is highly recommended
that the feedline be made an
electrical half wavelength or
multiple thereof. A half wave
length of foam dielectric
coax, at 1.815 MHz, is 219
feet, 6 inches; solid dielectric
coax has a length of 178 feet,

11 inches at the same fre-
quency. These feedline
lengths are calculated for
1.815 MHz. Should you elect
operation in other available
portions of the band, as shall
be discussed briefly later, in
addition to adjusting the
dipole length, feedline length
will need to be changed. Use
these formulas for the calcu-
lation of an electrical half
wavelength:

Foam

f{i?lz-lz} x 0.81 = length
Solid

f(‘ﬁ:z) x 0.66 = length

Any excess cable between the
antenna and transmitter may
be coiled, taped and placed
out of the way.

11. Tuning the antenna may
be accomplished through use
of a reflectometer (swr
bridge) or wattmeter having
forward and reverse scales. Be
certain the Instrument Is
accurate at 160 meters. Many
commonly available swr and
wattmeters cut off around 3
MHz and are entirely in-
accurate at 1.8 MHz. The
least expensive swr meter
having reasonable accuracy at
160 meters that | know of is
the Swan SWR-3 at $10.95.
12. There are but two places

to accurately measure swr: at
the antenna feedpoint or
along the feedline at the elec-
trical half wave points. If you
cut vyour feedline as
described, you may do your
measurements at the trans-
mitter. Otherwise, if you
want accuracy, measure at
the antenna feedpoint. This
may not be physically con-
venient, but a tuned antenna

is our goal,
13. Initial swr measurements

will most likely indicate the
antenna is too long. This is
expected due to a number of
factors involving an inverted
vee antenna. The antenna will
need to be trimmed on each
leg from 2 to 5 percent.
Initial trimming may be up to
6 inches. Recheck the swr,
trim again as necessary, but in
smaller increments of 2
inches per leg.

14. Do not put absolute faith
in an swr meter. If you have
two, try both, being prepared
to believe the one which
shows the highest swr. Erratic
readings, indication of re-
flected power varying under
key-down conditions, may be
diode saturation in the swr
meter (use only as much
transmitter power as needed
for full scale forward
reading), a faulty balun, or
the like. If you are using an
antenna tuner and it becomes
warm or if vou have diffi-
culty loading the transmitter,
suspect a problem in the
antenna system that warrants
immediate attention.

15. In practice you may not
be able to obtaina 1:1 swr at
the desired frequency. Trim
for minimum swr, remem-
bering that a 1.5:1 swr repre-
sents only 6.25% loss and a
2:1 but 11%. With the feed-
line cut as suggested, an swr
of less than 1.5:1 is easily
obtainable.

16. Inverted vee straight
dipoles typically have a very
narrow operating bandwidth
rarely exceeding 25 kHz at
the 2:1 swr points. Some
additional bandwidth is
possible using a folded dipole
in the inverted vee configura-
tion. Antenna and feedline
lengths remain as previously

described except the center
balun/insulator will be a 4:1,
such as a Palomar.

17. Observed radiation
patterns of acute angle in-
verted vees suggest maximum
radiation off the antenna
ends, not broadside. Two
inverted vees at right angles
to one another are suggested
for maximum coverage of all
compass points. On certain
paths, startling signal strength
differences of 10 to 15 dB are
not uncommon.

18. A remote-powered
changeover relay may be used
at the feedpoint for feedline
switching between antennas.
This saves the cost of one
feedline but adds the cost of
the relay and possibility of its
failure some cold winter
night. Separate feedlines are
suggested.

19. Don't neglect water-
proofing of connections.
PL-259 connectors are not
waterproof. Spray with
several coats of a Krylon-type
spray, wrap with good quality
electrical tape and spray
again,

Speculative Ground Screen
Option

While | have not experi-
mented with a ground screen
radial system beneath an
inverted vee, my speculation
is that it may be worthwhile,
particularly In locations
having poor soil conductivity.
Ground losses at 160 meters
can cause severe absorbing of
transmitted power. The
suggestion would include
bonding 20 to 40 radial wires
to the tower base, the radial
wires being .40 to .50 wave-
lengths long evenly spaced
and fanned around the tower
like spokes of a wheel. At the
dipole ends and directly
beneath them, a six foot or
longer ground rod may be
driven into the earth and
bonded to it, another 20 to
40 radials each being .12 to
.25 wavelengths long evenly
spaced and fanned. Electri-
cally it is not necessary to
bury the radial wires.

Before undertaking the
complete radial installation,
try the first 4 radials directly
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beneath the antenna center,
spaced 90°. Place two radials
directly beneath the antenna
legs. | would anticipate a
change in the antenna's
resonant frequency which
may be an indication the
radial system would be
worthwhile. Carefully con-
trolled before and after signal
strength measurements with
the cooperation of a nearby
colleague may provide mean-
ingful information.

An inexpensive source of
ground screen radial wire iIs
the so-called eleciric fence
wire available from Mont-
gomery Wards, Sears
Roebuck or most farm supply
stores.

£ig.2

The Gentleman's Band

The 160 meter band is not
an amateur band per se, but a
shared band in which U.S.
amateurs are permitted opera-
tion on a non-interference to
LORAN navigational services
basis, As protection to the
LORAN service, the 160
meter band Is segmented by
frequency allocation and
transmitter input power is
related to geographic loca-
tion. Traditionally popular
segments of the band in the
U.S. are 1.800 to 1.825 and
1.975 to 2.000 MHz. Over
the years there has evolved a
gentleman’s agreement on us-
age. This agreement says that
1.800 to 1.810 is reserved for
CW only, and 1.810 to 1.825
is for voice communication,
although FCC regulation
allows mixing of modes by
not specifying CW and voice
subbands. There is little U.S.
CW activity elsewhere in the
160 meter band with the

exception of Hawaiian
stations operating between
1.995 and 2.000 MHz.

Furthermore, as relates to
DXing, the gentleman’s agree-
ment says no US. or
Canadian station may use
1.825 tw 1.830 for trans-
mitting, to allow foreign
stations a segment in which
to operate without being
obliterated by VEs and Ws.
This is the “DX Window."”
The agreement has worked
quite well over the years with
few exceptions. Five Kkilo-
hertz of a 200 kilohertz band,
or 2% percent, is not too
much to ask for those
desiring to work international
DX and as a courtesy to our
foreign rtriends. Those who
honor the agreement are com-
mended, those who do not
are respectively requested to
be considerate.

If your 160 meter interest
is DXing, your operation will
likely be confined to 1.800 to
1.825, keeping in mind not to
spill sidebands into the DX
window by operating too
close to 1.825 or 1.830.

——__——__—-——

If your interest is rag
chewing and developing long-
term friendships for which
160 is particularly note-
worthy, you will likely wish
to operate in those segments
of the band allocated to vour
geographic location while
keeping clear of frequencies
around 1.900 where LORAN
interference is fierce. This
winter past saw much side-
band activity moving into the
20 to 30 kHz above 1.830

and above 1.975 for
QRM-free contacts. If these
frequencies higher in the
band are your choice, the

previously given antenna and
feedline formulas need to be
recalculated.

Before operating 160
meters, be sure to check FCC
regulations concerning power
and frequency allocation for
yvour area, The ARRL Oper-
ating Aid S-15A contains all
necessary particulars. »

Reference
: WERTQ, '"'Shunt Feeding
Towers ..., QST, pg. 22, Octo-
ber, 1975.
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B Agws d —pa Borre g ty- V00 Lo mmgy veamend

ADVA ELECTRONICS

WRITE POR FREE CATALOG #78 shwrmg sw B0 sscoreaesy cered w oo | AF321 AF Power Amp Tremutoe 10-25W & 3.30MHr TO 2 5= 00
Se~d 13 iterrp S55X T T The Ditterent pincut from 555 (widata) s
TERME: el chach or movwy orded (LD Lomiy] el grdee W sy Tt Dlas pestege 1 U S BDK 4131 L - WDDDSIDEF CA gdm‘? RCATDAT K Decsl Tracking Regulstos 0.2 2o 30V & 300mA T -G8 2 50
Coraits wsil Whanss lescmper i Sl 1 00 tamasiog chargs on oroen e $10, Caiit, vewi RCA195T K Dusl Trecking Regulator = 15V @ 100maA (TO-66) 52.95
deri a0 % st Loe Foregn ariben wid portage COD srdurs—add $1.00 st changs. TE‘I ' {41 5} 85 1 ‘{}455 8038 Wavelform Generator " Wave With Circuits & Datas 5375
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BIG-BRIGHT - .5" LED ALARM CLOCK 1 SPECIALS |

6 DIG‘TENE—CMW 8080A Microprocessor . ..............ceveveveneen... $1995ea.
21L02-1 Low Power 500NS HAM ...................... $1.95 ea.
$19.95 complete 6" Display Common Anode or Cathode . ................. $1.95 ea.
e PC Board Drilled & Silk Screened (Includes Xtal Time Base Circuitry) 3" Fairchild Display Com. Anode or Cathode .............. 79¢ ea.
® 5375 Nat. Clock Chip & Fairchild Displays (Same as FTK 0001 & FTK 0002)
e Includes EVERY part required for clock and all options except Cabinet 8" 3% Digit Display Module ............................. $540
and Crystal Time Base components. |f desired, see below. (Same as FTK 0010)
® Brightness Control e 24 Hr. Alarm w/snooze LM303SK - 5 Volt Regulator - Raytheon 19¢
e Freeze feat. on every mode ® 0-60 Min. Elapsed Timer LM340T Series Regs. -5, 6. 12, 15 & 24 V {pos.) =2 e 28
LM741 Op. Amp. 14 Pin Dip Pkg. 3r : 4 for 99¢
e Field Tested over 1 Yr. ® 12 Hr., 60 Hz oper. 2N3055 NPN Transistor 103 T R W TR R R 59¢
Most Important — Complete Instructions, schematics Pictorials, layouts Sgiﬂﬂd P'&'Eu"i?ﬂ"r’*?ﬁ?' to gwguaﬁi . 51535
: mp olt Full Wave Bnidge
— everything for trouble free assembly 10 Pk 220 Power Tab Xistors HFEH 2 PNP Acct $149
OPTION — XTAL Time Base Components - $2.95 when purchased w/clock 15 Pk - LED's Assorted Sizes and Colors $1 49
i — Bi-Polar LED - Red/Green $1.00
Clock Kit Accessories 6 Digit LED Stop-Watch Kit
Wooden Case - Walnut gr. incl. Filter $4.00 each Split Time 52995 com plﬁtﬂ Taylor Time
Dimension - 6 5/16" Wx 2 9/16" Hx 3 7/16" D (%" Matenal)
| : | FEATURES.
Rlesiies Cors (CR 1. Wuiee, Bt & Smokal ol Fker, ... S300 0k | STl s momsiog ool e past e b
_ e Small enpugh for hand held case * Needs only 3-AA cell batteries
individual Filters - Red, Smoke, Blue, Amber and Green $.60 each

KIT INCLUDES
e |atest Technology Intersil Mos Chup # 7205

- a o 32768 MHz Crystal ® Variable Tnmmer Cap
60 Hz. Crystal Time Base o 2 mini shde & 3 MOM. PB Switches
For: Cars, Boats Campers, Field Use s 3 paims 16 digits) Double Digit LED Displays
$4.95 comprere i
Hand held case designed for above . e, . $3595

KIT INCLUDES: P.C. Board Drilled & Silk Screened
Crystal, MOS 17 Stage Divider IC, all necessary components, Inst Sheets & Specs

Dual Range DIGITAL Voltmeter Kit

FEATURES:
o B0 H? putput o Low Power Dran e Accuracy 0 to +.2 Volts DC 53995 Cﬂi’l’IDIEtE 0 to +2 Volts DC

® Small Size o Direct interface with all MOS Clock Chips

e Features latest Technology DVM chip set * Non Critical Comp

® High Noise Rejection e Accuracy to within 001
AC/DC - ALARM Clock Kit - 12/24 Hr. Contains — P.C. Boards, 4-large 50 Fairchild Readouts, Display Drivers; Op-
Amps, Inverter, all electronic comp, Switches, Pots, Complete Instructions
$1.50 , Sttn $6.50 e and Specs; & DVM Chip Set

Requirements: Power Supply w/+5V, +15V and -15V
* Your choice of Display Colors - Red, Green, Blue. Amber

® Displays Hrs & Min - Switch to Min. & Secs on Command
o AM/PM Indication o Fitld Tected Toe:6 tanths Thﬁ_‘ LS LINE of TTL
The kit will include a 5316 National Clock Chip, 4 Flourescent Display tubes, Low Power, High Speed Schottky, Factory Prime
all electronic components, switches, controls & complete instructions, specs, 741500 — .29 141827 — .33 7415155 — 1.10
etc for clock and all optional Features Other parts required or if desired are 741502 — 29 741530 — .33 74L5157 — 1.10
35 follows 4 § : = e 741504 — 32 741832 — 35 7415160 — 150
741508 — 29 7141537 — 35 7415162 — 1.50
e PC Board, Drilled & Silk Screened for Clack & all options £3.00 741S10 — 29 741538 — 35 7415163 — 150
e Xformer (for AC oper) — $1.00 App. (SCR output) timer kit — $2 00 Mgll — .33 ;ﬁg; = gg ;ﬁg;g = ;32
L 74520 — 33 — — 1.
e Speaker Alarm Kit — $2 00 Count Down (turn-off) tmer kit — $2 00 741521 — 33 7415132 — 90 2815367 — 90
— T4L522 — 33 74.5138 — 90 74L5368 — 90
] e 7415139 — 90
National MA1001A Digital Alarm Clock Module
including Power Supply 3-20 Volt, 1.5 amp
$9.95 mmp.ﬂ, Dual, Independently Adjustable,
r Eﬂfﬁﬂ Z. oper. e Alarm & Snooze Timers
Load Reg - .05% Ripple Voltage - .005V
Line Reg - .02% $39.95 compiere Short Cir./Curr. Limiting
Blinky/Flasher/Timing Kit |
The Dual outputs can be used for positive {+) and negative (-) requirements or
3250 each 5 for 31000 combined for 3 amp 5 - 20 volt output or 1.5 amp 5 - 40 output
Kit includes: Kit is complete with all components, cabinet, line cord, 5-way binding posts,
P C Board. 555 Timer,. all components and a connector for a SV Battery chassis/heat sink, precision PC board, multiturn tnmpots, regulators, transformer,

resistors capacitors, efc

Hi Power Regulatu-a Power Supply Kit

HOBB_Y_TRON Ix INC Adjustable 5 - 10 Volts Fixed: 5 Volt
y . 1 amp 1% Regulated Output or 6 Amp. 1% regulated output

Box 511, Edison, N.J. 08817/ $37.50
Orders must include Check - No COD’s. Add $1.00 handling COMPLETE
for orders under $25.00. N.J. residents - add 5% tax. Kit  includes: all parts, cabwnet, line cord, Sway binding

Outside Continental U.S.A., please add postage. l posts, transformer capacitors. etc.




Martin Greenbaum K2HTO
3070 Hull Avenue
Bronx NY 10467

-L'l
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~len Meters:
- Dead or Alive?

- - a user’s report

uring the month of

June, 1974, after
twenty years of hamming, |
was mighty close to pulling
the big switch on all low band
operations and contemplating
2 meter FM. Exchanging sig-
nal reports and the usual
trivia no longer interested me.
Nor was | going to continue
the bothersome task of trying
to pry QSL cards from Lower
Outer Magnolia. No siree, 2
meter FM here | come!

By chance, | decided to go
on ten meters, before selling
all of my low band gear. It
was sixteen years since | had
been active on my old
favorite band, during the
peak of one of the highest
sunspol cycles on record.
Those were the days, my
friend.

A strange thing happened
that fateful evening. The
band was open on a North-
South path and the 4 call area
was coming through loud and
clear. Who said ten was dead?
| heard multitudes of stations
calling CQ ten-ten. It sounded
like a group of newly licensed
hams with cases of nervous
jitters. Hence, the stuttering.
Using my old Heath HR20,
HX20 receiver and trans-
mitter along with an inverted
vee cut for 20 meters, |
loaded up on ten with an swr
of umpteen to one. |
answered a CQ from a station
in Birmingham, Alabama who
had his friend on frequency
with him.

We exchanged the usual
trivia and then it happened.

“What's your Ten-Ten
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number? Do vyou have the
Yodar Kritch?” he asked. |
offered him my Social
Security number instead, if
he was interested, but | did
not know what a Ten-Ten
number was. As for the
Yodar Itch or something, |
told him | did not have it and
asked if it was catching.

“Do you have a sweel-
heart,”’ he rephed!?

“No!" | said, *“l am
happily married.”

His friend broke in and
asked if | was a liar, “It's all
the truth,” | said. 2 meters
here | come, the quicker the
better, | thought. Let me see
what 2 FM holds forth. “To
each his own,” | mumbled.

| was getting ready to sign
off when he said, “Wait, old
man, and let me explain. To
promote activity on ten
during the lull of the current
sunspot cycle, a group in Cali-
fornia organized a net with
chapters in many of the larger
cities. Some foreign countries
are also forming chapters and
appointing their own chapter

heads. The main body is
called The Ten-Ten Inter-
national Net of Southern

Califorma. All you have to do
is collect 10 different Ten-
Ten numbers if you are in the
USA and 5 if you are out of
the USA. You send the log
information only, no QSLs
needed, to the manager in
charge of your call area along
with a nominal fee,” he went
on to explain. “You will get
your own len-Ten number
along with a certificate,

suitable for framing, plus
quarterly newsletters. We are
all having a ball and at the
same time keeping ten alive
and saving our band from
being taken over by the
CBers," he raved.

He explained that many of
the chapters issue their own
certificates for working a cer-
tain amount of their certifi-
cate holders. The Yodar
Kritch is the name of a certif-
icate issued by the Maryland,
Washington D. C. chapter. In
fact, its chapter head is Jim
Hart WA3NCQ, so they also
issue The SweetHART certifi-
cate for working five mem-
bers. The LIARS stands for
the Long Island Amateur
Radio Service, a chapter
serving the New York City,
New Jersey metropolitan
area. You can get more infor-
mation by signing into their
Thursday evening net on
28.620 MHz at 8 pm local
time.

| apologized for my ig-
norance and asked just how
many are now involved in this
new aspect of amateur radio
and isn't it pretty expensive?
“We are well over the 9000
mark,"” he replied, “and the
certificates are no more than
one dollar. In fact, some are
free. You don't have to go
certificate-hunting if you're
not interested, just collect
Ten-Ten numbers. Bars,
plaques and awards are issued
for reaching different
plateaus of achievements.
Worked All States Ten-Ten
awards are even issued. For
this one you do need QSL

confirmations. You can
become a VIP in the Ten-Ten
organization by collecting
500 numbers. 1000 different
contacts qualify you for a
plaque award. You can work
up to these levels by sub-
mitting a list of each 100 you
work, for which you receive a
bar."”

“Sounds mighty compli-
cated,” | said. "Did you hire
a private secretary to do your
paperwork?"

“On the contrary,” he
shot back, “it’s pretty simple
if you can keep an up-to-date
card file and use a separate
log for ten. It's like an
eternal contest, worked on at
your own pace. You will find
us to be a group of very
friendly chaps, all willing to
help. None of the hanky-
panky that you hear on some

of the other bands."
“To each his own,” |
replied. “2m FM here |

come! What is your Ten-Ten
number? Just for my log, you
understand."

As you have probably
guessed, over two years have
passed and | never did get on
2m FM. Two months after
that fateful evening, | was
already hooked with my own
Ten-Ten number of 9732, |
have collected many numbers
since and have had the most
enjoyable contacts in my
twenty-two vyears of ham-
ming. Over 13,000 numbers
have been issued and it shows
no sign of stopping. For
twenty years | could have
been considered a certificate
haters club member. Today, |
am the holder of many
unique certificates issued by
the Ten-Ten chapters. They
would have to be seen to be
appreciated, One of the
certificates, The Raggedy
Ann and Andy, is issued by
Worth Gruelle K4VM. Worth,
a renowned artist, the son of
Johnny Gruelle who invented
and originated the characters,
issues the certificate in
memoriam to his father. The
different certificates issued
now number over 50. They
are too numerous Lo mention
and many hold interesting
stories behind their origina-



tion.

Propagationwise, ten
meters appears to be the twr
light zone of HF and VHF
characteristics. It's fascinating
to observe the
backscatter and tropospheric
bending. Sporadic E propaga-
tion found on ten seldom
appears on fifteen meters. It
Is a rarity on six and will
reach a maximum of maybe
70 MHz. Freak conditions, at

effects of

being transmitted from
almost all continents of the
globe as a guide to condi-
tions. This is evidence enough
to show the increasingly wide
interest being shown on this
band.

It is ironical to hear so
many newcomers to this band
comment that they haven't
been on ten for years. They
thought it was dead. Many
skip contacts are being made

would appear
How surprised many would

be if they tuned their re-
celvers to ten.

Antennas need not be
cumbersome. When condi-

tions permit, many long haul
contacts can be made much
easier on this band with
simpler antennas and lower
power then is needed on the
other lower frequency bands.
QRM problems appear less

to be dead.

WA4BNU and Ron WB4ASV
both of Birmingham, Ala-
bama, the home of the All
American Cities chapter, for
taking the time to initiate me
into Ten-Tenning. My appre-
ciation also goes to the Long
Island Amateur Radio Service
(LIARS) and its chapter
heads past and present, Rich
WB2MAN, Jack W2KDI, and
all of their officers and mem-
bers for their dedication to

keep ten alive, along with
many others who all share in
using ten and enjoying it. ™

frequently due to the huge
[requency spread.
want to thank

and at times when fifteen and
twenty are dead. True
enough, 1f no one went on, It I

times, will cause it to appear
higher,
Ten meter

beacons are Mike

— PRINTED CIRCUIT BOARDS—]

Epoay G V0 used sxcluseeety = Al Dot dndled

o R .'-Ll;.i.l!::lr.- - -
Page 22 - Subaudible emooder & 00
Fl; 46 CW 1Dy $6 00
Page | 40 - Modularized 50 MHz counter with & DCU boasds . 52000

PRINTED CIRCUIT

Addironsl DCY boards 81 00Vea

LAty Basipras ool wernd drTwarR for free @ Fimaihe

Poxtage & Handiing charge - 50

BYTESIZE CIRCUIT BOARD

BLANKS, POSITIVE ACTING PHOTO L Sl
RESIST, CARBIDE DRILL BITS, SNAP € ot Se Fittocs
IN CIRCUIT BOARD SPACERS AND sl
CARD PULLERS, DRILL/MILLS,
PROTOTYPE BOARDS, W. H. BRADY
& DATAK DRAFTING ARTWORK,
MATTE FILM, PRECISION GRIDS,
BUBBLE ETCHERS, PC DESOLDER—
ING TOOLS, POSITIVE ACTING
DIAZO FILM, PRECOATED CIRCUIT
BOARDS, SILVER PLATING POWDER,
WIRE WRAP TOOLS

MAKE PAYMENT TD

Cramped for

Antenna
space?

The ETK (Electronic Touch Keyer)
processes inputs and sends perfect
dots, dashes, and spaces at speeds of 7
to 55 wpm. The LED indicators dis-
playing dots, dashes, and spaces serve
as a visual training aid for the less
proficient CW operator. 17 IC’s, relay
output, side tone speaker, 120 VAC.
Inquiries invited.

for only 145.00

(includes instruction book)

SEND STAMP & ADDRESS FOR FLYER

TRUMBULL CO.
833 Baira Dr., El Cerrito; CA 94530

Order direct from:
Co. P.O. Box 1125
Kent, Washington 98031

Instruction Book 1.00

The answer to your problem is here!!!

The McKAY DYMEK DA 100.

The DA 100 is a compact, wide dynamic
range, broadband, untuned, omni-direc-
tional receiving antenna covering the
frequency range of 50 kHz to 30 MHz.

L oy i g latles nild s tte bl LicamEh The exterior module, a small weather-proof
2 (D 4 5 Y - . TR B EREEY box with a 56 inch (142 cm) whip delivers
N rf}' , gy 41 B O SR | T O . - the signal to the power supply unit through

i MWHJ, 'l a supplied 50’ coaxial cable.

g iz | The power supply locates near your

nc Ce """H"MIH‘" general coverage receiver and attaches
tn with a supplied patch cord.
The DA 100 antenna is small, but will equal
or outperform a 100’ long wire antenna,
and is priced within reach of everyone!

Order factory direct. Call toll free today!
Money-back guarantee. Rent/own plan
available. Complete specs and details on
request. In Canada, contact Ro-Bar
Electronics, 140 Doncaster, Thornhill,
Ontario (416) 881-2331.

Nationwide 800/854-7769 ===
California 800/472-1783

McKay Dymek Company

I I I{ 675 N. Park Ave., P.O. Box 2100

Pomona, Calif. 91766

. 1 nl :

mm;wm&mm
Uses 7 segment LED readouts —no

scarce Nixie® tubes! No tricky crystal
ovens, either!

Kit includes a classy cabinet with front
panel, PC boards, hardware, instructions,

and diagrams. A proven design! An
unbeatable offer!

Write or call today! |
Hufco:::::ws
Provo, UT 84601 (B801) 375-8566
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hf engineering

THE WORLD’S MOST COMPLETE LINE OF VHEF-FM KITS AND EQUIPMENT

RX28C . . 28-35 MHz FM receiver with 2 Vv
pole 10.7 MHz crystal filter . . 59.95 ESRLYERS RE28Kit . 10 meter RF front end 10.7 MHz
RXS0C Kit . 30-60 MHz rcvr w/2 pole 10.7 output . 12.50
MHz crystal filter . . . 59.95 RF50 Kit . 6 meter RF front end 10.7 MHz
RXI44C Kit .  140-170 MHz revr w/2 pﬂh output . . 1250
10.7 MHz crystal filter . . . . 69.95 RF144D Kit . 2 meter RF front end 10.7 MHz
RX144C W/T. same asabove — factory wired o output . . 17.50
and tested . .« H435 RF220D Kit . 220 MHz RF front end 10.7 MHz
RX220CKit . 210-240 MHz I'l:\"l' w2 [.'HJ]'E putput k . 1150
10.7 MHz crystal filter . . . . 69.95 RF432 Kit . 432 MHz RF front end 10.7 Ml{z
RX220CW/T  same as above — ful‘.‘lﬂr}’ wi.rer.t output . 17.50
and tested . . . . « 114,95 [F 10.7F Kit . 10.7 MHz IF nmdula IﬂEl].ldl':‘i 2
RX432C Kit . 432 MHz revr w/2 pt}le ]U pole crystal filter . i ¢ 255D
MHz crystal filter . . . 79.95 FM455 Kit . 455 KHz IF stage plus T’H
RXCF . . accessory filter for above receiver o detector . . . s B8
kits gives 70 dB adjacent channel ASZ2 Kit . audio and H]HE]L]'I b-nard . . . 1500
rt:}ccii.f.m . ol 8.50
TX1448 Kit . transmitter exciter — | watt
2 meters . . R .= 2995 TX432B8 Kit. transmitter exciter 432 MH: . 39.95
TX144B W/T.. same as above — factory wired TX432B WI/T . same as above - factory wired
and tested . .. e o R W, N and tested . D x « 59595
TX220B Kit . . transmitter exciter - 1 watt - TX150Kit . . 300 milliwatt, Lumplr:h 2
PAMHE . o Smaresed oy o o JESS meter transmitter,
TX220B W/T. . same as above — factory wired lesscrystalind mike . . . + 1995
andtested . . . . . . . 4995
PA2501H Kit . 2 meter power amp — kit 1 w in POWER AMPLIFIERS
9 : : 2ok
ing. 5;‘:]1:,;::,::_:‘;’::! “:Tm f‘#lh‘.h . %5995 PA144/25 Kin Tﬁﬂzru;n PALI44/15 kit except o
- T F . > .
ERR VI me bs poke — Saciogy ek PA220/15 Kit . similar to PAI44/15 for 220 MHz  39.95
and tested . . . . . 1495 — PA432/10 4115
PA4010H Kit . 2 meter poweramp — 10w in — 10 Rit . power ﬂlml"” '“ﬂ;ll-g to PA144/1: ;
40w out — relay switching - . . 59.95 —— PAT40/10 S N s < I
PA4010H W/T . same as above — factory wired gpp—— e m— out — 2 meter
and tested 74.95 amp - factory wired and tested . 179.95
: (RO AT i ' PA140/30 30w in — 140w out — 2 meter

PA144/15 Kit . 2 meter power amp — 1w in -

%0y ot = lask sise. Eonnssion amp — factory wired and tested . 159.95

andswitching . . . . . . 3995
PSISCKit . 15amp — 12 volt regulated POWER SUPPLIES
power supply w/case, w/fold-back L O.V.P. . . addsovervoltage protection to
current limiting and overvoltage your power supplies, 15 VDC max Q.95
protectian o a PS3A Kit . . 12 volt — power supply regulator
PSISCW/T . same asabove — factory wired card with fold back current
and tested . limiting . . - 8.95
PS2SCKit . 25 amp - 12 volt mgul.nted PS3012 . new commercial dui} Buamp
power supply w/case, w/fold-back 12 VDC regulated power supply
current limiting and overvoltage u,."mse W ,u"?;lldh.wk current limit-
protection . . . . . . . 12995 Qi ing and over voltage protection
PS25C W/T . same as above — factory wired : wired and tested T Rty i [

andtested . . . . . . . 14995 I|1:”II|]1|I'“‘;'I
RPT28 Kit . repeater — 10 meter . . . FTBA RPT144 iy L 4
5 peater — 15 watt — 2 meter -
RPT28 . . repeater — 10 meter, wired & -~ factory wired and tested . . . 695.95
ST tested . = Eo oy - ‘[HA RPT220 . . repeater — 15 watt — 220 MHz
it . repeater — 6 meter . . A factory wired and tested . . 695.95
RPTS50 = repealer — & meter. wired E. tested TEBA RPT432 . repeater — 10 watt — 432 H“f [
RPTI44 Kit . repeater — 2 meter — 15w — factory wired and tested . 749 95
_ complete (less crystals) . . . . 465.93 DPLX144 2 meter, 600 KHz spaced duplexer,
RPT220 Kit . repeater — 220 MHz — 15w — wired and tuned to frequency . . 399.95
, complete (less crystals) . . . . 465.95 DPLX220 . 220 MHz duplexer, wired and
RPT432 Kit . repeater — 10 watt - 432 MHz tuned to frequency . . . 39995
(lesscrysinls) . . . .. . . 31595
TRX 144 Kit . case and all components to build
{5 wiitt; 10 chinnef scaviifg 3 TRANSCEIVERS OTHER PRODUCTS BY VHF ENGINEERING
meter transceiver (less mike and -
crystals) . . . = L8998 - < L _
TRX 220 Kit . same as above except for 220 MHz 219.95 A NS i (S ENNUN PRSI S e c ok
TRX 432 Kit . same as above except 10 watt and Lo CD? Kit ”:‘} cm"';ml ‘m“ﬁ,& S liiteh. ~
432MHz . . . ... L. DA and trimmers . . 1495
CD-3Kit . . UHF version of CD- 1 dLL‘k m:l.r.lfed
_ _ =1 I SYNTHESIZERS for 432 multi-chunnel operations .  12.95
SYNH Kit . 2 meter synthesizer, transmit offsets : % gu
programmable from 100 KHz - 10 CORZ Kit . {jﬁmﬁﬁ:’t EE:&:"“]I second iand 19.95
MHII [MIHIE offsets with optional 169.95 SCiKit . . 10 channel auto-scan ud.iptl.l
adapters : b : for RX with priority. . . . 19.95
SYNIH . . sameasabove, wired and tested 239.95 Crvstils - . Westotk most repcater and sins-
— —— plﬂ'\ ['M.Hﬁ- fl‘um 146.0- ]4? u {'l."..i'Eh'l' 5““
CWID Kit . 159 bit. field programmable, code
HT 144B Kit. 2 meter, 2w, 4 channel, hand fﬂi"{'g'iin‘:;:: - Squeich tail 39.95
E‘: ;.'.f::;fr!:;ﬂh crystals for 129.95 CWID . . . wiredand tested, not pmg.mmmed 54.95
NICAD battery pack, 12 VDC, ‘r&ampl . 29.95 LW s ) IS SOMO ISR =
NICAD s Lb battery charger 5 §5 Microphone . 2,000 ohm dynamic mike with
: | ] ' il cord Nl s s 9.95
Rubber Duck . 2 meter, with male BNC con- P.T.T. and coil cor
REOIDE W e e e B.95

VHF ENGINEERING

|
DIVISION OF BROWNIAN ELECTRONICS CORP. f""“‘“‘“" |
320 WATER ST. / BINGHAMTON, N.Y. 13901 / Phone 607-723-9574 —




IF YOU ARE ON 144, 220 OR 432 AND
HAVE WORKED A REPEATER...

It was probably this one. Available at these

dealers:

CALIFORMNIA
C 8 A Electronic Enterprises. Carson, CA
Electronic Enterprises, Rio Linda, CA
S0OM Electric, Fresno, CA
Teie-Com Electronics,. San Jose, CA
Westcom, San Marcos, CA
Fack it Corporation '-..’al‘.e;ﬂ- C A

COLORADD
Listening Post & Electromagnetics, Durango, CO
Communication Specialties, Aurora, CO

FLORID &
Amataur Wholesale Elec's., Miami, FL
West Indies Sales Co., Lid., Miami F L

ILLINOIS
Klaus Radle, Ine., Peoria, IL
Spectronics, Inc., Oak Park, IL

INDIANA
Communjeation Syetems, Bourthon, In

EENTUCKY

Cohoon Amateur Supply, Trenton, KT
LOUISIANA

Frank L. Beler Radio. Inc., New D leans, LA
MASSACHUSETTS

Tufrs Ratiio Electronics, Medford, MA
BAIICHIG AN

Harry G. Crofts, Northwville, M1

Adams Distributing Co.. Datrait, M|

Radio Supply & Enginearing, Datroit. M|

MISSISSIPFI
Communications Sarvicas, Philadalphia, MS

MISSOURI
Alpha Electronic Labs, Columbia, MO

The RPT 144B, RPT 220B and RPT 432 are self-contained — all solid | "Vesss madio. Las vegas. NV
state machines. Conservatively rated, high quality components, assures NEW YORK

Barry Elsctronics. New York, NY

EXCELLENT RELIABILITY. Careful consideration has been given to CFP Enterprises, Horseheads, N

COSYSCO, lnc., Sodus, NY

bﬂlh iﬂlEl"fﬂEing and EDT‘III’UI ﬂEKIbIIIl\f. Deimar Electronics, W. Batwilon, LI, NY

Loffler Elsctronics, Ogdensburg. NY

VHF Communications, Jamastown, INY

RPT AR 08 RPT 220 I it s irermiorss s ricinGo et epha e ossmemsvmtsasp pessinares $465.96 | W soincier Elec. Service. Rome, NY
R A0 W e e M i L G il e i o O i by B B 51595 | NoRTHCAROLINA

Vickers Eleactrenics, Durkham, NC
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New Products

HEATHKIT HW-2036
SYNTHESIZED 2 METER
TRANSCEIVER

Do you do a slow burn every time
your old buddy comes on the air and
brags about his brand new synthesized
rig? Does he rub in the fact that what
he paid for it roughly equals a
month's pay for you? Do you get the
old here-we-go-again feeling every
time a new repeater comes on in your
area and you spring for a new set of
rocks? Well, there’s a solution, For
$269.95 you can get yourself a fully
synthesized 2 meter rig with specs and
features equsaling radios that cost over
twice as much.

I'm talking about the new Heathkit
2036. | have to stress the word new
since in all probability many operators
will remember what happened in 1975
with the 2026. To refresh your
memaory, the 2026 had a spur problem
which was difficult to correct without
a spectrum analyzer, something you
just don't find in every shack. Heath,
however, set things right by doing
something that is extremely rare in
the merchandising business — they
took back the rigs, refunded money in
full, and went back to the old drawing
board.

After a year of redesigning, the
successor has arrived. The HW-2036
has solved the problems. Heath says
the spurs are now down 70 dB within
20 MHz of the carrier and their
spectrum analyzer photos back this
up. So it seems that now we can
operate without worrying that every
repeater within range will be set off.

The HW-2036 has the solid look
and feel that hams bave come to
expect from Heath amateur equip-
ment. The unit weighs 6% pounds and
features the usual turguoise blue
finish. The folks at Heath have pro-
vided the muiti-packaging of their kits
with a large number of parts. Six
sub-packs keep all those little parts
well separated until they are needed.
The manual hefts out at 160 pages
and is in keeping with the Heath
tradition of step by step crystal-clear

directions. A separate fold-out section
contains all the pictonals so they can
be conveniently mounted over the
work area for easy perusal.

The HW-2036 is definitely not a
quickly-assembled one evening kit
There's a large number of parts and
quite a few steps to assembly. Five
circuit boards are involved. They're
interconnected with a pre-assembled
wiring harness. Access to the boards
for the big step of alignment is excel-
lent. There are eight sections involved
for a total of nearly 100 alignment
steps. For this, yvou need a VTVM or
high-impedance VOM, as well as a
recerver that tunes WWV. Even better,
use a frequency ocounter that
reaches 150 MHz. Although the steps
are quite timeconsuming, alignment
isn’t a terribly complicated procedure.
Any 2 MHz segment of the 2 meter
band can be selected.

On a weekend trip, | worked a
number of repeaters in the New
England area. Just about everyone |
talked with commented on the clean
and crisp audio output. Remarks like,
It must be a Heath” were common.
The rig features a 10 Watt output,
which was adequate for all but the
fringe areas. I'm a bit spoiled anyway
since my old rig ran 45 Watts. My
impression s that one can get along
just fine without an external ampli
fier, considering the proliferation of
repealers.

The economy-size illuminated
meter is a joy to use. |t shows both
received signal strength and relative ri
output. A bright green LED situated
next to the meter pops on to show
there is a signal being received,

A red LED labeled "Synth Lock”
lets you know when the synthesizer is
not locked to frequency. If you don't
notice it and the unlocked condition
lasts for more than one-half second,
the transmitter is automatically dis
abled by a safety circuit to insure that
you won 't accidentally operate outside
the band. Another fail-safe built into
the HW-2036 disables the transmitter
if you dial above 147.995 or below

144.00. If you're into MARS or CAP,
don"t despair, since this can be defeat-
ed by the simple act of removing a
jumper on one of the circuit boards.

I found it helpful to put a small
hooded light over the channel selector
switches so | could more easily set
them at night.

Heath told me that they had been
having a few complaints about audio
with the HW-202. Checking into
them, they found that some custom-
ers had put non-standard mikes on the
units. To eliminate this problem on
the HW-2036, they made the mike
non-detachable.

I've always wondered why Heath
mikes are white. On a dark New
Hampshire night, | found out. Having
no mike clip on the dashboard, | have
to lay the mike on the dark colored
upholstery. This requires a2 good deal
of groping. With the shiny white mike,
my problem was solved.

The HW-2036 can be ordered with
either the standard mike for $269.95
or with Heath's Micoder featuring a
built-in Touchtone pad for $299.95,
That's a savings of 20 bucks over the
Micoder alone,

Adding to the list of built-in fea
tures is a subaudible tone encoder.
Three switchable tones can be set
during alignment in the 70-200 Hz
range.

A logical accessory for the
HW-2036 is the HWA-2036-3 power
supply. Selling for $32.95, this easy
one-gvening project supplies 13.8 V dc
at up 1o 2.7 Amps. It features 1%
regulation and 0.1% ripple.

For those who are interested in
specs, here are a few for the HW-2036.
The receiver sensitivity is 0.5 uV for
12 dB SINAD, which comes out to 15
dB of quieting. Audio output is typi-
cally two Watts, |- rejection is greater
than -BO dB. while trying wvarious
repeaters, | found a very noticeable
birdie at 147.00 MHz. While puzzling
about this problem, an early-morning
call from Heath shed light on what
happened. It seems the first produc
tion run of the HW-2036 had a bum
FET in the synthesizer board which
resulted in that birdie. No units with
this were shipped to customers. Heath
assured me that the inclusion of the
correct part would eliminate the

birdie problem completely.

The transmitter is capable of taking
a 100% duty cycle into an infinite
VSWR. Offset crystals are supplied for
plus and minus 600 kHz with provi-
sion for one extra. Current consump-
tion is 700 mA on receive and 2.6
Amps on transmit.

The HW-2036 is a pleasure to build
and to use. You'll have to look pretty
far to find all these features for a price
of $269.95. It's by far the lowest cost
synthesized 2 meter rig on the market
and i1s sure to find an immediate
niche. If you want to stop collecting
rocks and the piggy bank isn't full
enough for one ol the big ones, this is
sure to be the rig for you. Heath
Company, Benton Harbor M| 49022

Stan Miastkowski WATUMV
Associate Editor

THE VHF ENGINEERING
SYN Il SYNTHESIZER

VHF Engineering of Binghamton
NY has announced their new SYN |1
synthesizer, a high quality synthesizer
designed for use into virtually all two
meter rigs available on the market
today.

The VHF Engineering SYN ||
synthesizer is designed to operate over
a frequency range of 140 to 149.995
MHz in 5 kHz steps, and is compatible
with two meter equipment that uses
transmit crystals in the 6, B, 12, or 18
MHz range and receive crystals in the
15 or 45 MHz range. The SYN |l
synthesizer may be used with either
FM or phase modulated transmitters
and may be operated with either
mobile or base transceivers. The SYN
Il synthesizer features unigue i pro
gramming which permits the unit to
be used with receivers having i-fs in
the range of 100 kHz to 30 MHz
Detailed programming instructions are
given in the construction manual so
that the builder may select the stan-
dard 10.7 MHz i-f or any other i-f
frequency in the permissible range.
This feature permits use of the SYN ||
with older commercial equipment as
well as curremtly available two meter
units. Standard repeater offsets of
+600 kHz, 600 kHz are provided
along with 3 user selectable offsets in
100 kHz steps. This feature permits
the user to operate standard repeaters
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as well as repeaters with unique off-
sets. A modification kit is available for
MARS and CAP offsets.

The VHF Engineering SYN |
synthesizer kit consists of high quality
epoxy aglass circuit boards, computer
grade components, humbwheel
switches, stylized cabinet, and a
detailed construction manual. The kit
is complete and requires no additional
components, The price of the kit is
$169.95; wired and tested $239.95;
programmed to your equipment
$249.956, VHF Engineering, 320 Water
St., Binghamton NY 13902,

THE KLM ECHO 70
432 MHZ SSB/CW TRANSCEIVER

If you have longed to explore the
world of 432 MHz, Echo 70 may be
the answer. Heretofore, 432 equip-
ment for SSB has been mostly a
matter of homebuilt type equipment.
Thanks, in part, to the popularity of
AMSAT's OSCAR satellite, KLM has
filled a void for a reliable compact
piece of gear for the OSCAR up-link.
The KLM Echo 70 is imported by
KLM from Japan where it is known as
the “Liner Four Thirty."”

If OSCAR is not your bag, then
maybe 432 DX will interest you. With
those super KLM antennas there
should be no problem making sufficient
contacts on the band to keep up your
interest. We are fortunate in the South
Jersey area to be within range of a
good deal of activity from the New
York-New England area and from
across the river in the Philadelphia
area.

One can't help but be impressed by
the Echo 70: from the time the
packaging is removed, it is a physically
attractive and sturdy-looking piece of
gear with the controls well laid out
and convenient to operate. The unit
comes complete with a dynamic mike,
mounting bracket and dc cord, and s
ready for mobile operation as is or can
be set up in the shack with the
addition of a regulated 12 V dc supply
good for about 5 Amps maximum,
When used in this manner | would

strongly recommend the use of KLM's
model 432-16-LB 16 element antenna
which sports a gain of 15 dB and is
rather compact with its 12 ft. boom
length. Be sure to use low loss, jack-
eted or hard line coax for those extra
long runs up the tower. The VHF
Handbook gives 5 dB attenuation per
hundred feet for reqular RG-8/U at
420 MHz.

Now let's take a look at how the
Echo 70 operates. The unit covers two
segments of the band: 432.00 to
432.480 MHz and 435.00 to 435.480
MHz. These ranges are switch selected
from the rear panel. Having selected
the operating range, the tuning knob
on the front panel features a direct
readout channel display (similar to an
FM rig)l which ranges in steps from
432.01 for channel 1 to 432.47 for
channel 48, or 435.01 1o 435.47, and
a VX0 control with 20 kHz divisions
for total coverage between each chan
nel.

The receiver has an RIT control
which can be switched in or out of the
circuit for additional excursions of
plus or minus 2 kHz from the transmit
frequency. An effective noise blanker
may be switched in by means of a
front panel push-button. Upper or
lower sideband is also push-button
selected from the front panel. The
power, volume and squeich controls
are concentrically mounted in the
upper right corner of the front panel.
An unusual and convenient feature is
built in to the front panel when the
VX0 is in the off position. This
feature is called an ""Auto Watch,”
which allows the receiving frequency
of each channel to be swept auto
matically, The auto watcher will not
respond to weak signals but will
detect, by a beat note, stronger signals
within the range of each channel,
which after they are detected can be
“tweaked in"" with the VXO0O.

Reports of an excellent sounding
signal have resulted on both 55B and
CW with power output in the ten Wati
range, giving excellent coverage with a
good antenna. Solid state amplifiers

are available should you choose more
poOwer.

Although not measured, the
recever sensitivity seems excellent
and well within the 0.5 uV for 10dB
s/n claimed by KLM. The quality of
the small internal speaker is fine and
provides sufficient audio output.

Additional operating controls
include a mike gain (accessible from
the right side panel) and rear panel
controls for SSB-CW, frequency range,
key jack, external VFO switch and
VFO input jack, a relay switching
control and external speaker jack. The
mobile mounting bracket doubles as a
fine stand for the operating table.

To be fair, any equipment report
should include the negative as well as
positive factors under review, This is
an honestly difficult task but nonethe
less 3 few items were uncovered. My
major “‘gripe” 15 the oddball CW jack
on the rear panel for which KLM did
not provide a plug or adapter. For
those of you who care to use it (I do
not, except for contest work), a VOX
circuit would be a handy addition or
option. 2

| think the first sentence in the
Echo 70 operating manual is an appro
priate closing line for this article.
“The unit 15 the very first 432 MHz
band SSB transceiver that has ever
been manufactured In the world,
Nevertheless, it is a compact and cozy
piece of egquipment with prominent
performance.” KLM Electronics,
17025 Laurel Road, Morgan Hill CA
95037,

Dan Kernan WA2KOK
Vincentown NJ

VHF ENGINEERING

2M TRANSCEIVER
It started with my desire to build a
2m mobile rig that wouldn't take up
much space. After running a con
verted GE mobile phone rig, which
took up most of the storage area in
the cab of my pickup, it was obvious
that the answer was to go solid state.
VHF Engineering seemed a logical
choice, since | could mix and match

their components and custom design
my own system.

A phone call to Tufts Radio in
Medford MA brought a 2 meter trans-
mitter strip (TX-144). | decided 1o
start with the transmitter because |
wanted to get a look at the way VHF
Engineering products went together
before | acquired the remaining
components for my transceiver. The
kit was easy to assemble, with all PC
boards well laid out, and a sensible set
of instructions. Construction took
two evenings, and with a #51 light
bulb, talking across town was a snap.
With a 19" ground plane the Concord
NH repeater, some 30 miles away,
yvielded good to excellent signal
reports. The one Watt transmitter
strip proved to be quite a performer,
with several stations reporting good
audio.

All doubts about VHF Engineering
cast aside, it was time to order a
receiver. Again a call to Tufts. . .and
again prompt service. The RX-144D
receiver, like the matching transmit-
ter, was easy to build, and provided
almost instant satisfaction. Assembly
time was about double, including
alignment. The major change in the
144D over previous VHF Engineering
2 meter receivers is the elimination of
variable capacitors for alignment
purposes. Instead, VHF has switched
1o slug tuned coils, and the results are
encouraging. Aside from the ease of
alignment, the coils are bound to last
longer. Noise iIs reduced, since dirt
can’'t get into coils as it can into
capacitors ... plus there's the gues
tion of corrosion, since silver plated
capacitors are bound to detune after
an extended period of all-weather use.
Here in New Hampshire, with our
wide changes in temperature, it's best
not to take any chances, and |'ll take
coils over capacitors under those
conditions anytime,

With receiver and transmitter up
and runnming, the next question was an
enclosure. After searching through
everything | had around, it became
obwvious | would have to buy some
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thing. Then VHF Engineering an-
nounced production of a cabinet kit,
with relay knobs, speakers, volume
and squelch controls. | couldn’t resist.

Take a look at VHF Engineering's
product line and it's easy to see why
you can custom design your own rig.
Scanning decks, accessory filters,
amplifiers, even synthesizers are avail-
able. | opted for a 10 channel scan-
ning deck and 1x25 Watt amplifier. In
the VHF Engineering case it all fit like
a glove. Really nice layout, with lots
of room for even the most all-thumbs
constructor.

On-the-air operation s actually
more fun than building the kits
(although | had my doubts while

building, since | kept coming up with
more accessories). Reports have been
most satisfying, and the pride of
knowing | not only constructed the
gear, but custom designed it as well,
doubles the fun.

I've already started work on my
432 nig, and 220 isn't far behind. By
the way, if economics is any consider-
ation, my entire 25 Watt 2 meter
mobile ended up costing less than
$225. Can you beat that? VHF
Engineering, 320 Water Street,
Binghamton NY 13901.

Bob Main W1ZAW
Hillsborough NH

NEW MULTI-DIGIT LED
NUMERIC DISPLAYS FROM
NATIONAL SEMICONDUCTOR

A new series of light emitting diode
display numerics are now being manu-
factured by National Semiconductor
Corporation, according to Bob Santos,
Marketing Director for Optoelectronic
Products. This series of multi-digit
GaAsP reflective displays represents
the latest in design advances in 0.3,
0.5 and 0.7 inch formats, Mr. Santos
said. “They provide the designer with
an effective, easy to Iimplement
answer to the need for an inexpensive
large numeric display for use in a wide
range of applications."

Basically 2 digit and 4 digit dis-
plays, the units can be stacked on end
for uses that require additional digits,
(The 2 digit displays are known as the
“NSN" series, and the 4 digit displays
are the ""NSB' series.) When com-
bined with the options for overflow,

polarity and other indications, virtu-
ally all display requirements can be
satisfied. Both the common anode and
common cathode forms are available
with direct drive and multiplex ver-
sions, providing a great deal of versa-
tility to the designer. Printed circuit
board type terminals on the edges of
the display are used for electrical
contact.

The optical design of this display
series creates a distinct, easy to read
display with a wide viewing angle, as
well as excellemt on-off contrast and
segment uniformity, making these
units suitable for use in test and
measurement eqguipment, consumer
products, instrumentation, industrial
controls, digital instruments, desk top
calculators, clocks, TV channel indica-
tors, and other applications. The series
features a typical digit light intensity
at 10 mA of 1.6 med.

Pricing per digit in lots of 100
pieces is $1.80 for the 0.3 inch, $1.90
for the 0.5 inch, and $2.00 for the 0.7
inch sizes. National Semiconductor
Corporation, 2900 Semiconductor
Drive, Santa Clara CA 95051.

CASES ENHANCE
CUSTOM-DESIGNED
INSTRUMENTS

A new line of economical enclo-
sures, in two sizes and numerous
attractive colors and finishes, gives
desk-top instruments an appearance
contemporary with sophisticated
electronic components and systems,
Designated “Cono-Cases” by Vector
Electronic Company, the WA series
enclosures incorporate a ten degree
sloped front panel and an optional
smoked plastic facing for behind panel
indicators. A recessed rear panel pro-
tects input/output connectors,

The enclosures, assembled from
two interlinked channels, allow easy
access to circuits, accessaries and
wiring. The lower section forms a
chassis integrated with front and rear
panels. Elongated holes in the bottom
and rear panel provide superior con
vection cooling. The upper section
serves as top and side panels, The
WA enclosures are 11 inches wide by
8 inches deep by 4 inches high, giving
307 cubic inches of circuit space.

The WAZ2 enclosures are 14 inches

Aaadnagadas

wide by 11 inches deep by 4 inches
high, providing a 560 cubic inch work-
ing volume, Construction of 0.062
inch (14 gauge) aluminum insures
adequate support for transformers,
heat sinks and other heavy compo-
nents.

Cono-Cases are available with clear
anodize satin finish, or with blue or
walnut grained vinyl on the cover.
Other colors available in anodize,
vinyl or paint on request.

A full line of circuit boards and
packaging accessories supports the
enclosure line.

The WA series enclosures are priced
from $12.95 to $19.70, depending on
model and finish. They are available
off-the-shelf from Vector and will be
available through the firm’s distribu-
tors throughout the United States and
Canada.

Vector is a major manufacturer of
sockets, terminals, connectors, printed
circuit boards, card cages, enclosures,
and complete packaging systems
Vector Electronic Company, 12460
Gladstone Avenue, Sylmar CA 81342,

ENGINEERING SPECIALTIES
SYNTHACODER 22

What the heck is a Synthacoder?
And why does every lcom 225 owner
need one? The answers lie in the
design of lcom's new radio, a diode
matrix synthesizer which puts an end
to crystals forever. (See New Pro
ducts, Holiday ‘76 73.) Synthacoder is
obviously a combination of synthe
sizer and encoder, and encoding is just
what the device does. It makes the
225 a lot more fun to use, but still
keeps the price tag low.

Using the Synthacoder, you can put
the 225 on any common or 15 kHz
simplex or repeater pair with a flick of
four thumbwheel switches. Program
the 22S for 21 channels of your
choice using the diode matrix, and
plug the Synthacoder into number 22.
A trip into unknown repeater terri-
tory becomes a snap, provided your
73 Repeater Atlas is handy,

Fact is that due to space limitations
on the diode matrix, the 225 cannot
be programmed for every standard
repeater pair. You can cover non-split
channels from 146.01 through 146.37
and up from 147.00 to 147.24 MH:z
before running out of channels, but
that leaves five standard pairs unavail-
able, not to mention simplex and
splitter pairs. The solution is obvious

ly an outboard encoder.

Many folks think they can out-
board the 225 with a single ROM or
even a few thumbwheel switches. You
can, but to figure out what channel
you're on takes enough charts and
calculations to make the average
weekend sports car rallyist cringe.

The Synthacoder allows direct read
out of frequency, through a complex
system wusing CMOS bipolar logic. The
manufacturer won't say much more
than that about his design and |
suppose his reluctance is understand-
able. The competition is reportedly
fierce to produce devices like the
Synthacoder, with more than the 225
in mind. The smart money says lcom’s
idea will soon be appearing in other
rigs, eventually eliminating the need
for crystals. If diode matrix synthe-
sizers do become the VHF economy
rage, the Synthacoder will have a
definite edge on the rest of the pack.

One big reason for Engineering
Specialties leadership is price. Com-
plete with wiring harness, hardware
and fully assembled, the Synthacoder
retails for $74.95. That puts the cost
of an outboard programmed IC-22S
under $320. Two hundred dollars
more would be required just to equal
the lcom receiver and super frequency
flexibility.

Installation is quite simple, using
the 9 pin accessory socket built into
the 225, to bring the Synthacoder’s
encoding lines into the lcom's diode
matrix. Power is supplied by installing
two pins in the standard 12 volt
socket. (lcom conveniently left the
two pins vacant.) The Synthacoder
then is easily connected and discon-
nected from the 225, and mounted
with strips of velcro attached to the
lcom mounting bracket. The unit is
super compact, with a single PC
board, and dimensions of 3%" wide
by 15" high by 6" deep. It weighs less
than 6 ounces and s packaged in a
brushed and anodized aluminum case.

Dialing up frequencies with the
Synthacoder s sasy, although seeing
the thumbwheels in the dark is impos-
sible. (Engineering Specialties is work-
ing on an illumination kit, but I'm
confident most hams will devise some
type of lighting system of their own,)
Otherwise there isn't a glitch to be
found with the unit. It's very easy to
count up and down without taking
your eyes off the road, because the
thumbwheels have a very positive feel.



The Synthacoder will not allow
non-15 kHz frequencies, which the
lcom will reject anyway. Instead the
unit automatically disables the trans-
mitter and turns on a bright red LED
warning lamp labeled “Invalid Code"
if you hit one of those non-standard
frequencies.

Last month, after reviewing the
22S, | was left with the impression 1'd
be hard pressed to find 22 different
channels to program into the lcom’s
diode matrix. | was wrong. After a
trip into the New York City area with
the 225 and matching Synthacoder, |
vowed never to leave New Hampshire
without the encoder. Not one repeater
was out of my reach. And |'d success-
fully avoided the S500 dollar club n
trying to put together a flexible,
synthesized 2 meter mobile. And with
the money | saved it was easy to
finance a linear amplifier. Engineering
Specialties, PO Box 2233, 1247
Commercial Awvenue, Oxnard CA
93030,

Warren Elly WATGUD
Associate Editor

NEW GENAVE VHF TRANSCEIVER

General Aviation Electronics, Inc.
(GENAVE) of Indianapolis, Indiana,
has introduced a new 25 Watt, high
band transceiver. The unit comes in
two models — the GMT-125 and the
GMT-225.

The GMT-125 is called the “econo-
my workhorse’ of the GENAVE line.
Modestly priced at 5345, the trans
ceiver will operate between 143.9 and
173.4 MHz,

The GMT-125 is a one channel
transceiver and includes a 4 pole
monolithic erystal filter. The inclusion
of the crystal filter means that in most
areas there is no adjacent channel
imerference. An 8 pole monolithic
crystal filter is also available for those
high density areas. A built-in heat sink
enables the unit to operate longer and
more effectively. Included with the
GMT-125 is a captive microphone.

The GMT-225 is the deluxe 25 Watt
model, The transceiver has all of the
same fine features as the GMT-125,
including a 4 pole monalithic crystal
filter and built-in heat sink. The
GMT-225 does include the addition of
another channel, making it a two

channel transceiver, and substitutes a
plug-in microphone for the captive
microphone. The GMT-225 is priced
at S360.

Included with both the GMT-125
and the GMT-225 are microphone,
microphone clip, de power cord and
mounting bracket, Weighing only 6
Ibs., and operating on 13.75 V dc, the
units are easily installed anywhere,

The subaudible tone squelch is one
of the most advantageous accessories
for the GMT-125 and the GMT-225,
The tone squelch allows your receiver
to be activated only in response 10
calls placed within your own system,
No distractions by everyone else's
transmissions!

Other accessories available for both
units include portable power pack
{allowing portable operation), exter
nal speaker and 12 Watt PA horn,

Also available are antennas for
trunk lip mount, magnetic mount, and
drill through mount. General Aviation
Electronics, 4141 Kingman Drive,
Indianapolis IN 46226.

THREE FUNCTION TEMPLATE
SPEEDS CIRCUIT DESIGN
The Electronics Engineer template
incorporates on one template the

s SEANDAND (DG STMBOLE N3 Ik
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most commonly used logic, schematic
and component layout patterns
required for the majority of electronic
circuit design applications. Each
template includes a complete set of
half size logic symbols and basic sche-
matic symbols for preparing circuit
diagrams. Component layout patterns
include capacitors, resistors, diodes,
transistors, ICs and a DIP,

The template is designed expressly
for use by electronics engineers, cir-
cuit designers, technicians and drafts
men. The Electromcs Engineer
template is available with 1:1, 2:1 and
4:1 component patterns. EE-1 (1:1),
$5.00; EE-2 (2:1), $5.50; and EEA4
(4:1), $7.50. Tangent Template, Inc.,
PO. Box 20704, San Diego CA

92120

NEW CATALOG AVAILABLE

Hamtronics, Inc. announces pub-
lication of a new catalog, which is
available on request. This new edition
features a new miniature VHF receiver
preamplifier, a receiver multicoupler
allowing the use of two receivers on a
single antenna, and a low cost FM
signal generator. Previous products
include VHF and UHF FM receivers
and transmitters in kit form and

various adapters for use with VHF and

ICHEMATIC SYMB ] ————

SRCHC &TRD Qi
B & T EoJW 0N
Py a5

ELECTRONIC ENGINEER EE-2 (2:1)

UHF equipment, such as scanner
adapters, multichannel adapters, and a
full line of preamps. This new 16 page
catalog is yours in exchange for a
self-addressed stamped envelope.
Hamtronics, Inc., 182 Belmont Road,
Rochester NY 14612.

“"WIRELESS"” CONTROL
COAXIAL RELAY

One coaxial feedline can be used
for two antennas with Inline Instru-
ment’'s Type 105 Wide Band Switch-
ing System consisting of @ coaxial
coupler and an SPDT coaxial relay.
The coupler causes the coaxial cable
to conduct both the rf signal and the
energizing voitage to the remote
coaxial relay, permitting one of two
antennas or other lpads to be selected
at their source. Power capability is
1250 Watts CW from 1.6 to 60 MHz,
1000 Watts CW from 60 to 100 MHz
and 750 Watts CW from 100 to 180
MHz. Other features include: negligi-
ble swr and insertion loss, weather-
proof construction, no insertion noise,
and 10000000 switch transfer life
expectancy. Use of this system mini-
mizes wind resistance, weathering and
maintainance associated with multiple
cables. Price is $49.95 (1 system).
Inline Instruments, Inc., Box 473,
Hooksett NH 03106.
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Radio Hut =

P.0.BOX 64783 DALLAS, TEXAS 75206

| TERMS: NO COD's. Cash or money orders only. Texas Resi

dents add 5% Sales Tax, Add 5% of total order for postage and
handling. Foreign orders add 10%, Overseas orders — US fungs
only! Phone orders welcome! — 214/271-B423 1n Dallas. Dalias
customers: We offer 1 day pick up service., Call 271-8423. I

PROTECTED DUAL GATE N-CHANNEL
FET FOR LOW NOISE, VHF PREAMP
APPLICATIONS - Only $ .80

| s e e i e e e SUPER
12—5PM on weekdays and 12—3 PM on Saturday.
( ULE=mm Al | OUR TOLL FREE NUMBER |(frmem DEP‘L
| s 1-800-527-2304 B!

PLASMA Discharge Display
H‘ By National Electronics

Neon Orange in color
Specs Included Only $.79
Money Back Guarantee

“ 12 DIGIT DISPLAY 4" character

DIODES BY MOTOROLA

2-1/2 AMP 1000 VOLT
8 for $1.00
Limited Quantity

including P.C. Board,XFMR, and

H“ Complete Power Supply Kit for above,

TRANSISTORS
2N4400 6 / $1.00

4 DIGIT DIRECT DRIVE
RADIO ALARM CHIP

LM340-6 LM340-15
LM340-8 LM340-18
LM340-12 LM340-24

12 hour BASIC Clock Kit

Includes:
* FCS 8000

3-1/2 DIGIT
80 in. Char.

®FCS 7010
Similar to

MK50380

DIRECT DRIVE RADIO
ALARM CLOCK CHIP

* 1 CASE

2.1/2" high PUNCHED

| Instructions. Only $3.25 gmggg; i gg 1., E’: QE for
Money Back Guarantee ' Display
LM309K  $1.50 NEB5E5S 45
NEbB65 1.00 LM3900 35 ALL THIS
ONLY $9.50
I FCM 7010 VOLTAGE REGULATORS

Specs Included

PROJECT CASES

SIMILAR TO MK50380
“ﬂ ONLY $4.95 Your Choice - Only $ .85 ea. (Order by number)
CASE 1 —
ELECTROLYTIC CAPS i1 e
4700 UF 25VDC Axial $.79 ?::3;3 _J " $1.40
2200 UF 35VDC Upright PC Lead $ .29
1300 UF 15VDC Axial $ .59 R ﬁﬁgﬁ 2 S grno
1000 UF 25VDC Upright PC Lead $ .29 #E““H:‘? W4 7 /8"
500 UF 10vDC Axial $.19 ,7 L—-3%"
Slope Front — %"
il FnD 359 FCS 8000 WL 20
| DIRECT REPLACEMENT 12 HOUR 3-1/2 '“L“:: W-27/8
| FOR FND 70 BUT DIGIT ARRAY e L-2%
LARGER .40 IN. Includes AM/PM S aeea
CHARACTER Indicator and Colon. FOR CUSTOMBUILY "4 5/8"
Only $ .90 80 in. character TOLL FAEE NUMBER. W—4 3/8"
- i Also agk sbout our L i
6 for $4.95 $4_95 liberal quantity discounts, -3
7400 .19 7411 .29 7496 .89
74100 $1. I 700
oy o dis so T rerre 98| suaraNTEED! CIVIOS  700% pryy,
7403 .19 7430 .19 7440 .19 7472 .25 74175
7421 .19 7442 65 7473 .25 74123 .65 $1.80 |cp4001 23 CD4017  1.00 CD4030 40 CD4056  1.80
74L04 29 7423 .39 7443 65 7474 .39 /4125.47 74180 .80 |cp4a0o2 23 CD4018  1.20 CD4035 1.24 CD4060  1.45
|l 7408 19 ?:gg 30 7444 69 7475 .59 ;::j;gf cggg; gg CD4019 .qg CD4040  1.35 CD4066 85
7 27 7446 89 : 53 CD4021  1.20 CDA4041 85 CD4071 23
7406 29 7427 .19 7447 B85 7480 .49 ?419511 .. CD4010 49 CDanz2 95 CD4043 .73 CD4076 1.25
7408 19 7432 .34 7450 24 25 |cpao11 .23 CD4023 23 CD4044 50 CD4098  1.65
7409 .19 7437 .39 7451 .19 7485 .95 74192 CD4012 .23 CDA4a024 .87 CD4049 55 CD4512 1.30
7410 .19 7438 .39 7453 .19 7490 .65 /21945 $1.25 lcD4013 45 CD4025 23 CDA4050 50 CD4516 1.75
7454 .19 7491 .75 AT 08 74193 §1. jCcD4014 1.30 CcDa027 53 CDa051 1.45 CD4518 1.60
| 7470 38 7492 .75 - CD4015 1.10 cb4o028 90 CcDa052 1.25 CDAa520 1.60
100% 7493 70 ?‘”5531 i CD4016 .49 CD4029 1.20 CD4053  2.25 CDA4911 30
GUARANTEED! 7808 95 a6 TRRES ) CALL OUR TOLL FREE NUMBER 1—800—527-2304
OR YOUR MONEY BACK SR R FOR QUANTITY DISCOUNT INFORMATION
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Bill Pasternak WAGITF
14725 Titus St., ¥4
Panorama City CA 91402

200 Ib. Cookie

- - microwave repeater control

ach repeater owner has

his own favorite way to
control his repeater, be it an
on-site system with an on-off
switch or the most elaborate
of UHF radio systems. In
remote control systems, the
two most popular today are
UHF radio remote and tele-
phone remote. Both have
drawbacks in an area like Los
Angeles. First, the majority
of our repeaters are located
atop rather large mountains
that can be a toll call away,
and calling your system to
activate one of your many
remote functions can become

quite expensive, For that
reason, UHF remote control
has become very popular out
here, because there is a one
shot investment and that’s it.
The drawbacks though, can
be twofold. In Los Angeles
there is virtually no unused
spectrum available on the 450
band and it has been that way
for many years. Obtaining a
clear spot for a control link
can be a job and a half. So, if
a system already has an allo-
cation, why change? Security
and dependability — these are
the key reasons for Burt
Weiner K6OQK's decision to

install a point-to-point micro-
wave control system from his
home in the San Fernando
Valley (fondly referred to as
“Burt’s Pumpkin Patch”) to

his repeater in the KPFK
transmitter site on ML
Wilson.

For many years Burt has
alternately controlled
WR6ABE on telco lines and
UHF, but has encountered
the drawbacks previously dis-

cussed. Finally, upon
acquiring some microwave
equipment, he decided to

make the big break from
tradition and install the
equipment as control for his
system. Another reason was
the pride he takes in the
overall quality of the system
itself. To listen on the output
and then alternately switch to
the input, one will note that
many of the repeated signals
out of ABE sound much
better than its receiver is
hearing. A look at the re-
peater itself will easily ex-
plain the reason. While the
receiver and transmitter are
quite standard early vintage
Motorola, the equipment
between them is state of the
art broadcast quality. Burt, a
broadcast engineer by profes-
sion, has taken a lot of care
with the audio and carefully
processes every word the re-

ceiver hears before the trans-
mitter gets it. His technologi-
cal wizardry can make even
the raunchiest signal sound
fairly passable. Since ABE's
site also functions as a remote
for the weekly “"Mt. Wilson
Repeater Assn. Amateur
News QST Bulletin” and the
audio quality via the telco
lines was nothing to brag
about (and since he was quite
familiar with the improved
quality that could be had by
feeding the “News Service"
to the transmitter via a micro-
wave link), the decision to
implement was made.

The accompanying photo
taken on Mt Wilson at the
“Pumpkin Patch” tells part of
the story. Burt and his com-
patriots have the ability to
make even the hardest job a
labor of love ... you have to
love what you are doing to
truck a 200 Ib. dish up a
5000" plus mountain, install
it, and then go home and
climb your 70 tower with
another 200 Ib. dish.

While still in the experi-
mental stages, eventually
WRO6ABE will be on a full
time microwave control
system with limitless capa-
bilities. At any rate, it is at
least another first for south-
land open repeaters as far as
we know, =

¥



his satellite may never

fly, but it does speak
exactly the same language as
the weather satellites we
presently have in orbit. There
are a number of articles
already available describing
monitors for copying these
transmissions." Some are
complete monitors and others
describe how to modify your
SSTV monitor to add this
feature for a very small fee.
These articles also describe
the different set of standards
used by this service, so | will
touch on them only briefly,
and only as they apply to this
project.

The project is an adapter
that goes with another item
by Dr. Robert Suding
WOLMD in the July 1975 73
Magazine, page 98. This
article described a generator
of accurate audio tones using
a crystal timebase, and then
TTL 1Cs to divide down to
the required audio. By using a
very accurate and reliable
(and quite inexpensive) gen-
erator like this to feed my
adapter, you end up with a
gray scale generator for use in
setting up SSTV monitors to
very accurately decode and
display weather pictures,

The standards wused by
these satellites very briefly
are: 1. The transmission to
Earth is an FM modulated
(approximately 10 kHz devia-
tion) carrier in the 135 MHz
region. 2. The FM modula-
tion is a 2400 Hz tone. This
2400 Hz tone is AM modu-
lated giving picture and sync
information that is equal to
the Instantaneous percentage
of modulation — 0% is black,
80% is white, and 100% is
sync. 3. The sync is sent just
before each horizontal line
for 12.5 ms (APT-satellite). 4.
The horizontal rate is 4 Hz or
1 line every 250 ms (APT). 5.
The total picture length or
vertical scan is 200 seconds
for 800 lines resolution
(APT). 6. The aspect ratio is
1:1 just as in SSTV trans-
missions. The articles describe
exact times, days, fre-
guencies, and information

58

David J. Brown WOCGI
RR 5, Box 39
Noblesville IN 46060

Weather Satellite

Simulator

- - do-it-yourself satellite?

required to copy pictures and
are highly recommended
reading for those intending to
try. These standards as they
apply to this adapter concern
only the horizontal, vertical,
and sync information and
how they each relate to the
percent of modulation and its
use here.

Where to Start

| believe someone once
said that for rabbit stew you
first need a rabbit! In this
case that would be to build
the WOLMD generator. Other
stable sources could be used,
but this unit is so versatile it
is more than worth the extra
effort. One addition is sug-
gested and can be included in
the original generator if you
choose, by using the 12th
position of the rotary switch
marked “frequency selector.”
This would be a good addi-
tion even if you don't build
the adapter, since it gives you
a very good source of 2400
Hz used for the weather
satellites. If you have an
SSTV monitor, the modifica-
tions to make it work in
“satellite mode” are so few,
and the addition of a 2400
Hz position to the generator

so easy, that it seems silly to
do without either. Further,
the 2400 Hz tone is also very
close to the bandpass edge for
present SSB filters (2.5 kHz)
and should prove useful for
things other than satellites.
The modifications
required to the WOLMD gen-
erator are as follows: 1. Add
one more 7430 TTL IC to the
parts required, and wire it
into the circuit for +5 V and
ground just as the other
7430s wusing pins 14 and 7
respectively, 2. Wire pin 1 to
the ‘'frequency selector”
rotary switch position “'L",
the 12th or extra position. 3.
Wire pin 8 (output) to pin 11
of the 7430 that has “1200"
at pin 1, *2300" at pin 6, etc.
This is one of two 7430s just
before the 7402, and has +5
V wired to pin 11 in the
original generator. 4. The
remaining pins decide what
frequency causes an output
to occur on pin 8 of vour
added 7430, and are wired to
outputs of the three 74193
“countdowns.” Pin 2 is wired
to ““1024", pin 6 of the third

74193, Pin 3 is wired to
“256"", pin 3 of the third
74193. Pin 4 is wired to

“64", pin 6 of the second

74193. Pin 5 is wired to
“16", pin 3 of the second
74193, Pins 6, 11, and 12,
the remaining input pins, are
wired to the +5 V bus. When
the ‘‘frequency selector”
switch is set to position "L,
a 2400 Hz output results.
This is the extent of the
modifications if all you wish
is a 2400 Hz source in addi-
tion to the original fre-
quencies,

Generating a ‘“‘Gray Scale”
Satellite Picture

By building an additional
adapter, the added 2400 Hz
tone may be changed into a
gray scale generator signal.
This requires only a few more
TTL 1Cs, and is quite inex-
pensive. For setting up a
monitor for accurate presen-
tation of the weather pictures
it is hard to top, as it provides
a gray scale pattern including
the Q% black, 80% white, and
100% sync signals mentioned
earlier.

Since the adapter requires
an unusual clock signal as
well as the very accurate
2400 Hz from the WOLMD
unit, a complete countdown
chain required for the
satellite reception and presen-
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Fig. 1. Q1 emitter: “0" =04.8 V; “1"=03.6 V; *“2"=024 V; “3"=0-1.2V; “4"-0 V; 5"
=0-1.2V:“6" =024 V: “7"=036 V; “8" =048 V; “9” =0 V/0-6.0 V. IC18-22 (7490):
pin 5= +5 V; pin 10 = ground. IC23 (7445): pin 16 =+5 V; pin 8 = ground, IC24 (7403): pin

14=+5V; pin 7 = ground.

tation is included as part of
the adapter. Build it in its
entirety and you have all the
timing signals required for
your satellite ground station.

The 2400 Hz square wave
from the WQLMD unit enters
the adapter unit and is sent
two ways (see Fig. 1). The
first is to the input of the
gray scale generator and one
pole of a switch that allows
straight through operations.
The second is to a countdown
chain of dividers that ends up
providing the basic signals of
1.6 and 4 Hz used for hori-
zontal scanning on each of

the satellite’s two modes.
Included in this slightly
different arrangement of

dividing is a source of 40 Hz
(a 25 ms period). This 40 Hz

signal drives the 7490
counter, 1C22, which in turn
causes 1C23, a 7445,
decoder's outputs ‘'0"

through *'9" to go low for a
25 ms period each. If further
gating were not used, this
would result in an output
from Q1 emitter of ten 25 ms
long outputs. The 7400,
IC24, is added to cut one of
these outputs into two 12.5
ms periods. These three 1Cs
are the only ones that really
comprise the gray scale gen-
erator, and their cost at going
rates is approximately: 7490
— .76, 7445 — 1.10, and
7403 — .19, for a total of

£2.05. A word may be in
order here about the IC
numbers since | used IC] to
IC16 for the original WQLMD
unit, IC17 for the added
7430 to get 2400 Hz, IC18 to
IC21 for the timebase count-
down dividers, and then 1C22
to 1C24 for the gray scale
generator. Simple as that.
While the diode arrange-
ment around the [C23
outputs may not be unique, |
have not seen it elsewhere; |
frequently use it to make up
various staircase generators.
With the added I1C24 gate,
these diodes cause a 5 level
staircase, first descending,
then ascending, for the posi-
tions “0" to “8" of the 7445
IC23. The staircase is formed
as follows: 1. Position 0"
going low through nine
diodes (junctions) causes a
voltage of approximately 9
times .6 V, or 5.4 V, at the
base of Q1. For 25 ms (one
clock period) this is as high as
the base of Q1 can go. Mean-
while, at the output of 1C24,
pin 3, 2400 Hz transitions are
occurring throughout 1C23’s
ten clock periods. This
creates or allows 60 cycles of
2400 Hz square waves, O to

5.4V P-P, to occur at the base
of Q1. Allowing for the one

6 V drop across Q1 from
base to emitter, these 2400
Hz square waves become 0 V
to 4.8 V P-P. Assume for a

moment a 0 V to 6 V maxi-

mum output from QI, and
the 0 V to 4.8 V square wave
would represent 80% of that

figure; thus we will call
position “0" the “white”
level.

Without completely

repeating all of this, going to
position 1" on IC23 causes
two less diodes in the 1C23 to
Q1 path. This means 1.2 V
less maximum at the base, or
4,2 V. 1C24, pin 3, causes
another 60 cycles of 2400 Hz
of 0V to 4.2 V at the base,
and 0 V to 3.6 V at QI
emitter. This is 60% of 6 V or
a “‘gray” shade.

For position 2", two less
diodes, 0 V to 3.0 V Q1 base,
and 0 V to 2.4 V QI emitter
for a 40% ‘‘gray” shade.
Position 3", two less diodes,
0 Vto 1.8V QI base, and 0
V to 1.2 V Q1 emitter for a
20% ‘‘gray” shade. Position
“4" three less diodes (to be
certain Q1 goes off), 0 V at
Q1 base, Q1 off, O V and no
2400 Hz at Q1 emitter for a
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0% black. Position “5" is the
same as ‘‘3"" by adding diodes
back in. Position "6’ is the
same as “2", “7" the same as
“1", and *“‘8" the same as
=0

Position 9" is somewhat
different to allow two
features. One, it was desired
to retain the same 12.5 ms
wide sync as is present from
the satellite, such that any
time dependent circuits in the
monitor would not see an
artificially long (25 ms) sync
signal. Two, since the period
had to be divided in half to
get the 12.5 ms sections, it
was felt that the second half
would be used for sync, thus
causing it to occur just before
the next horizontal line as in
the satellite. Further, the first
12.5 ms section is made a 0%
or black signal. This means
presented on the screen will
be 9% bars going from white
to black to white, and a half
bar of black. This allows a
bright white to align the left
edge of the picture on the
screen, and a good hard white
to black transition at the
right to check your ampli-
fiers, beam switches, etc., for
speed and absence of "ring-
ing."

In order to accomplish this
section 9" division into two
12.5 ms periods, simple
gating is used. 1C24 is a quad
2 input gate IC that has un-
committed collector tran-
sistors for outputs. While this
is not really a requirement at
outputs on pins 10 and 6,
since they work into more
TTL logic, it is necessary for
the outputs on pin 3 and 11
for two reasons. The first is a
TTL rule regarding the direct
connection of two TIL
device outputs having com-

ToROiDS
fmw BB~

W4EEU FILTER

Fig. 2.
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mitted outputs — a no-no!
Secondly, and more impor-
tantly in this case, we want
the base of Q1 to go all the
way up to 6.6 V when not
being acted on by 1C23, or
|C24 outputs pins 3or 11.
Following the gating of
1C24, the 40 Hz clock rate
enters all the time on pin 4.
This would cause 12,5 ms
high and 12.5 ms low outputs
at pin 6 if pin 5 were high,
and a steady high at pin 6
when pin 5 is low. Pin 5 is
tied to pin 10 of 1C24. Pin 10
also ties to pin 13. By putting
pins 8 and 9 together, the
8-9-10 gate is used as an
inverter. The inputs 8-9 are
wired to position “9"7 of
IC23, and thus are high
except when 1C23 is in posi-
tion “9"”, The low that occurs
at pin 10 disables both the
4-5-6 and 11-12-13 gates of
|C24 by holding at least one
input low and, therefore,
their outputs at a fixed high.
When position “9" s
reached, it is the fall from
RESS =

high to low of the 40 Hz
clock signal that causes this,

and thus the low portion of
the 40 Hz is on pin 4 of 1C24.

A low from position ''9",

inverted through the 8-9-10
gate to a high at pin 13 half
enables the 11-12-13 gate. A
low at pin 4 keeps pin 6 high
and also pin 12 high, causing
a low at pin 11. This low
turns off Q1, and a 0% black
is present for 12.5 ms, When
the high part of the 40 Hz
clock comes along and makes
pin 4 high, then pins 6 and 12
go low and pin 11 now goes
high. Since the base of Q1 is
not held down during this
12.5 ms period by either gate
11-12-13 or 1C23, only gate
1-2-3 affects it. As such, 30
cycles of 2400 Hz square
waves at 0 V to 6.6 V P-P
appear at Q1 base. This is
then O V to 6.0 V at QI
emitter, or 100%, namely
“sync'’!

You should see by now it
takes longer to explain the
adapter than to build it and

get it running combined.
Also, it may have occurred to
you that any accurate 2400
Hz into the adapter will
accomplish the same result.
Quite true! 1 happened to
build the WQLMD unit first; |
have been having a ball
finding out the many uses for
it, so | used it here. It is great
— and accurate — and it just
was not worth the trouble of
building another 2400 Hz
source  whose accuracy |
could not ftrust as much
(non-crystal source, etc.).

An SASE will get all the
help | can give on the gray
scale generator or the new
timebase, but questions on
the monitor or the articles

contained in the references
should go to the respective
authors, since in those
portions of my ground

station | only copied their
work and mine worked fine
the first time. This way they
are more apt to be familiar
with any problems you are
having than | would be. The

generator | will take full
responsibility for and will try
to get you a rapid reply. ®

References

' 73 Magazine, WBBDQT, August
73, p. 45. 73 Magazine, WB8DQT,
Sept, 74, p. 79. 73 Magazine,
WBB8DQT, Dec. 74, p. 48. 73
Magazine, WBBDQT, June 75, p.
128. 73 Magazine, WASMFF,
June 75, p. 22. 73 Magazine,
WB8DQT, July 75, p. 76. 73
Magazine, WB8DQT, August 75,
p. 45, 73 Magazine WBSDQT,
Oct. 75, p. 60,

Note: While giving the unit
adapter its final checks and
preparing this article, some
additions crept in, and are
noted in Fig. 2. The output
here is a square wave, as in
my previous RTTY and SSTV
adapters, and should be run
through a like filter. The
K4EEU filter used there
works just fine and can be
used here, so | include it in
Fig. 2. Bert's filter appeared
in Ham Radio, fuly 1973, p.
6, for those who care to see
its original use.

1976 Binders

Keep your 1976 73s safe from being lost or damaged in these handsomely appointed
binders with rich red covers and gold lettering. Each binder holds 12 issues, making an
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ME-3 microminiature tone encoder

.Compatible with all sub-audible tone systems such as: Private Line,
Channel Guard, Quiet Channel, etc.

« Powered by 6-16vdc, unregulated
 Microminiature in size to fit inside all mobile units
and most portable units
. * Field replaceable, plug-in, frequency determining elements
I Ry Excellent frequency accuracy and temperature stability
e g%ﬁ - *Output level adjustment potentiometer
-9 w@gﬁ Low distortion sinewave output
.. ~v-Available inall EIA tone frequencies, 67.0 H2:203.5 Hz
- e Complete immunity to RF
S, *‘-“” Hggerse pola;‘ ity protection built-in

s . 2 02 K-1 FIELD REPLACEABLE,
$29.95 each communications specialists PLUG-IN. FREQUENCY

ired and tested, complete with P. 0. BOX 153 IN EMENT
-1 element BREA, CALIFORNIA 92621 PESEE G £

(714) 998-3021 $3.00 each



It is common knowledge
that heating bills can be
reduced by setting the heat
lower at night. As a matter of
fact, most heating engineers
will tell you that a savings of
up to 16% can be realized by
lowering the nighttime
temperature in a home by 10
degrees Fahrenheit for at
least 8 hours every day during
the winter heating season.
While it is very easy to use
your index finger to push the
thermostat back 10 degrees
every night, this manual
method does not turn out to
be very reliable. Either some-
one forgets or the attitude of
“I'm not getting up in the
cold to turn up the heat"
seems to prevail. Thus, the
use of an automatic ‘‘day/
night”" type of thermostat is a
better way to cut down on

heat bills. This type of
thermostat, however, is
usually rather expensive

($50-75) and must be used in
place of each thermostat in
the house. In a dwelling with
multiple zones and multiple
thermostats, this can be quite
expensive.

This article describes a
“*day/night” heating control
which will automatically turn
the heat down at night and
back up again in the morning.
While this device sounds like
a "day/night” thermostat, it
is different in that it connects
to the 24 V ac electrical
system of the furnace and
will control all of the
thermostats in a typical
house. It is easy and economi-
cal to build and can be
installed quite simply on
either a hot water or hot air
heating system. It has been
designed so that an inex-
perienced experimenter can

TORK TIME SWITCH MODEL 1101

LOoAD

*NTVAC TIMER"

George R. Allen WIHCI
80 Farmstead Lane
Windsor CT 06095

An Automatic
Thermostat

- = $AVeS

build, install, and maintain it.

Principles of Operation

A typical heating system
has a circuit diagram similar
to the diagrams in Figs. 2 and
3. Note that, in these
diagrams, all thermostats have
one side connected to a com-
mon point or common wire.
The entire heating system
(except for the control for
hot water reservoir) is
disabled if the connection
between the 24 V ac transfor-
mer and this common point is
broken. The ‘‘day/night”
heating control has a 117 V
ac relay connected to a cyclic
timer. The “normally on"
contacts of this relay are used
to provide the connection
between the transformer and
the common point. At night,
when it is time to set the heat
back, the timer turns on the

10% on your fuel bill

117 V ac relay breaking the
connection between the
thermostats and the trans-
former disabling the heating
system,

When | was building my
first unit, | asked a neighbor
who was a heating engineer if
there was any reason why |
should not let the house get
as cold as possible during the
night. His answer was a
definite, ‘“Yes, there's a very
good reason.” |t turns out
that a very complex relation-
ship exists between the
outside temperature, the
day/night setback tempera-
ture differential, and the
amount of fuel needed to
bring the house up to temper-
ature the next day. Because
of this relationship, there is
an optimum ‘‘setback”
temperature, which for the
average house is about 10

This project is a perfect opportunity to use your skills to make
a few dollars on the side. This easily built thermostat can be
sold to friends and neighbors and installed by you. — Ed,

“IITVAC TIMER®

HTVAC

"DAY THERMS"®
"DAY THERMS™ J TO “X-x*
e
L
L}
I
] 17 VAC RELAY
o ]
I
"24 vac"
"E4VAC"

£49 VAL RELAY i

'

"NIGHT THERMOSTAT"

Fig. 1. Day/night furnace control,

degrees for a maximum
savings of 16%. If you exceed
this setback temperature by
very much, your savings will
decline and it is possible to
reach the point where you are
ultimately using extra fuel
rather than saving fuel. For
this reason, an additional
thermostat was included in
the system to provide an
overall nighttime temperature
for the house, This additional
thermostat uses the 24 V ac
transformer on the furnace
for power and is connected to
a 24 V ac relay. This thermo-
stat 1s set at a temperature
which is 10 degrees less than
the daytime temperature.
When the house temperature
falls below this nighttime
setting, the thermostat closes,
turning the 24 V ac relay on.
Since the power leads for the
117 V ac relay go through the
normally closed contacts of
the 24 V ac relay, the 117 V
ac relay will be inmactivated
and the system will go back
to normal. At this point, all
of the daytime thermostats
take control and call for heat
as required. When the temper-
ature rises above the night-
time temperature, the heating
system is once again disabled.

Note that the nightime ther-
mostat does not turn on all

zones automatically but
merely puts the heating
system back to daytime or
normal. This was done to
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Fig. 2. 1yvpical hot water heating system.

allow a given maximum tem-
perature in a particular
zone and to permit a zone to
be turned off. If a zone is
turned off during the day, it
will not be activated at night
by this system, | wanted this
feature for my own house
where the basement zone is
off except for rare occasions.
If | had used the nighttime
thermostat to turn on all
zones, | would be wasting
heat in the basement.

Construction

Simple, quick construction
was one of the design goals of
the system since many neigh-
bors expressed interest in this
device and contemplated
building it for their homes.
Reliability was another goal,
since few of the neighbors
had an electronics back-
ground and thus could not
troubleshoot the system
should a malfunction occur.
Consequently, parts were
chosen on the basis of ease of
construction and reliability,
rather than on a minimum
cost basis. Those readers with
a good junk box and elec-
tronics knowledge can
improvise and substitute,
possibly saving a few dollars
here and there.

| might mention that an all
solid state version of this unit
was built and tested; how-
ever, since it was not totally
reliable and was expensive to
build, it was abandoned. It is
difficult to beat the relay in
regard to reliability and cost.

A small metal box with
dimensions of 3" x 4" x 5"
or larger is used to hold the
two relays. Top mounting
sockets are used for the relays
so that it will not be

necessary to punch large
holes in the box. A small
quarter inch electric drill and
a screwdriver are the only
tools needed for the project.
After assembling the unit,
both the timer and the con-
trol unit are mounted on a
wooden board which can be
nailed to the cellar wall or
any other convenient place.
| originally mounted lights on
the box, but since they have
no real value and add un-
necessarily to the cost of the
unit, they were omitted in all
subseguent units. Hence the
circuit has no lights shown.

All connections made
inside the box are brought
out through a /5" grommet in
a ¥'"" hole. Connections
should be labeled as shown in
Fig. 1, using masking or
adhesive tape.

The timer used is a heavy
duty industrial timer and is
very inexpensive for Its
quality. If you wish to cut
corners, you may substitute
the Sears #34H6442, which
sells for about $7.00 in their
catalogue.

Installation

Install the nighttime ther-
mostat in a central part of the
house. Do not mount the
thermostat on an outside wall
or a wall that gets cold. Use
twisted pair, solid thermostat
wire or equivalent for the run
from the thermostat to the
control.

After the control box and
timer are mounted on the
board, connect the timer and
control together as shown. (If
you use a timer other than
the Tork timer, then connect

the 117 V ac timer leads to
the terminals marked “‘load”
on the timer.) Plug the timer
into an outlet and test the
unit as follows: Throw the
lever in the timer to “on’’ and
the 117 V ac relay should
pull in. Throw the lever to
“off" and the relay should
drop out. Unplug the timer,
cut the wire going from the
“common thermostat point”
to the transformer, and con-
nect the two ends to the
control box leads marked
“day therms.” Turn on one
of the thermostats in your
house and the heat should go
on. Leave the thermostat on,
plug the timer in and turn the
lever to ‘“‘on.” The heat
should go off. Connect the
leads marked ““24 V ac” to
the 24 V ac transformer and
connect the “night therm”
leads to your night thermo-
stat. Turn the timer on so
that the 117 V ac relay turns
on. iurn the nighttime ther-
mostat to ten degrees or so
below the actual house
temperature. The heat should
stay off. Click the night ther-
mostat on. The relays should
click and the heat will go on.
At this point the system is
installed and ready for opera-
tion.

Note that all connections

should be made with the
appropriate circuits de-ener-
gized. Never work on a "'live”
circuit. When making connec-
tions to the 24 V ac trans-
former, be sure that the
circuit to the furnace Is
turned off. In some cases, it
may take two to three
minutes for the heat to come
on due to inherent delays in
the controls for the furnace
and the zone valves.

Operation and Use

In our household, the
timer is set so that the heat is
turned off ¥ hour before
bedtime and turned on %
hour before rising. With these
settings, our house remains
comfortable before going to
bed and warms up before
rising. In cases where we will
be staying up late beyond
normal bedtime, we merely
turn the nighttime thermostat
way up until it ‘‘clicks in."”
This puts the system back to
normal without having to
change the timer. In this case
we turn the thermostat down
before retiring and the night-
time system takes control.

It should be noted that
when you set the trippers on
your timer, the trippers are
set to turn “the control on”
and ‘“the control off.” This
corresponds to disabling the
thermostats and enabling the
thermostats. In cases where
no one is at home because of
school or work, additional
trippers may be added to turn
the control on at 8:30 am
and off at 4 pm or any other
time. By doing this, the
heating system would be in
“nighttime” mode from 8:30
to 4. In this example, an
additional fuel savings would
occur for 7' daytime hours.

THERMOSTAT

DAY THERM"

W
“DAY THERMOSTAT
THERM" CIRCUIT

TO DAY /NIGHT
CONTROL

—— BREAK CIRCUIT HERE AND
CONNECT X TO DAY/NIGHT
CONTROL ;

FURNACE
CONTROL

Fig. 3. Tvpical hot air heating system.
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Recommended Parts List
Quantity Description

1 120 V ac relay
Line Electric Co.
Model MKH2A

or

HI-G, 115 V ac
Model 45LRP-215

1 24 V ac relay
Line Electric Co,
Model MKH1A

or

HI-G, 26.6 V ac
Model 4SLRP-126

Sockets for Line Electric
Co. relays — Potter and
Brumfield ¥27E122

or
HI-G =4SLRP

1 Tork Time Switch
Model 1101

or

Sears ¥34H5870
or

Sears 734H6442

1 Thermostat
Sears H#42H9235

Thermostat wire

as required
Sears +42H91 51

Supplier Approx. Cost Prices given may fluctuate, and do not include shipping and taxes,
Hatry's $6.50 The HI-G relays shown as alternates are very high quality hermeti-
. cally sealed relays. They are recommended if you have means for
cutting the two required 1-3/32" holes and don’t mind doing a bit of
metal work to get them mounted. Write to the manufacturer to get the
address of the nearest distributor and the current price.
See notes See notes
The Line Electric Co. relays are not hermetically sealed but do have a
Hatry dust cover,
Distributor addresses: Hatry Electronics, 500 Ledyard St,, Hariford CT
06114; Graybar Electric Co., Inc., 231 Newfield Ave,, Hartford CT
06105; HI-G Incorporated, Spring St. and Route 75, Windsor Locks CT
See notes See notes 06095.
Hatry 6.00 (3.00ea.). working for several vyears should be asleep at this time.
now and has saved us a real Very obviously, the advan-
10% in fuel utilization. We tage of this system is fuel
are quite pleased with the savings for the individual
See notes See notes system:; however, | will admit homeowner. It would not be
Graybar 14.00 that it did take a while to get unreasonable to save twice
used to it. First of all, the the cost of the unit during
bedroom does get cold at the first winter. From the
Sears 14.00 night, which means that we savings that our family is
had to learn to sleep with seeing right now, we may do
Sears 7.00 three blankets and a quilt. considerably better, Aside
Sears 14.00 Second, visiting the “head” in  from the savings experienced
the middle of the night can in the individual household,
Sears 1.35/35'roll be a chilling experience. this wunit could have an
Third, the temperature impact on nationwide fuel

Additional trippers cannot be
inexpensive

added to the

This

master charge |

Thaf (T ERAWE T AED
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system has

timer noted in the parts list.
been

Notes to Parts List

throughout the house at night
is not as uniform as when the
system is in normal. This is of
little consequence since you

economy if it were used on a
national basis. It could help
Us cCconserve our scarce
national fuel resources. =

MOTOROLA OWNERS

400 CHANNEL HT-220 SYNTHESIZER
If vou had to purchase 400 transmit and 400
receive crystals from Motorola, you could
spend $14 00 each or $11,200.00 But from
Communications Electronics, you can get our
CE2001, 2 meter synthesizer module and
totally eliminate expensive crystals. Original-
ly designed by WAA4DSY and greatly
improved by The Portable Clinic, the CE2001
frequency synthesizer module will give you
complete 2 meter coverage from 146 000
MHz. to 147.995 MHz. in 5 KHz steps
including built in repeater offsets of plus or
minus 600 KHz and simplex operation
Spurious outputs over 45 DB down and
frequency stability better than 0.002% . Not a
kit, but a complete synthesizer module
specifically designed for your Motorola omni
PL length HT-220 transceiver We offer you a

'COMMUNICATIONS ELECTRONICS
Ml -0 BOX 1002 DEPT.2D
ANN ARBOR, MICHIGAN 48106

completely wired synthesizer mounted in an
omni frame and a back cover with the
frequency selection switches installed for
only $299 95 Extensive detailed installation
instructions make our synthesizer module
easy to install, but if you prefer, CE will
install it on your working omni PL length 1.8
watt HT220 for $149 95 more. We can modity
any VHF HT220 for our synthesizer and give
vou a 30 day guarantee. To order your
completely wired & tested synthesizer
module, call our toll free U.S_A. 24 hour order
& information line 800-521-4414  Qutside
US A & Michigan 24 hour phone (313)
994-4441. Money order or charge card on mail
orders for immediate: shipment. Dealer
inquiries invited. Michigamiresidents add tax
Foreign orders invited, For engineering
advice. call after 6,00 PM. ES.T

Toll free U.S.A. 24 hour order & information line 800-521-4414. Outside U.S5.A. & Michigan 24
hour phone 313-994-4441. Certified check or charge card on mail orders for immediate
shipment. Dealer inquiries invited. Michigan residents add tax. Foreign orders invited. Call
toll free or write for your free complete catalog & specifications. Satisfaction guaranteed or
vour money back. For engineering advice, call after 6:00 P.M. E.S.T.

CALL TOLL FREE
800-521-4414

or
313-994-4441



he Heath 10-102 scope

Kit appears to be one of
the “‘better buys for the
money.” The 30 mV vertical
sensitivity, 80 mnanosecond
rise time, and 5 MHz fre-
quency response seem to fill
the bill. Actually, the vertical
response is adequate for
viewing 15 MHz or higher
signals with sufficient trace
height to be usable. Assembly
is on four main circuit
boards: vertical, horizontal,
sweep, and power supply.
The finished unit is unclut-
tered, internal adjustments
are no problem, and most
components are easily ser-
viced.

Critical power supply
voltages are zener regulated, a
fact which contributes to the
operational stability after
warm-up. The power trans-
former, which is double
shielded, and circuit board
lavout result in a trace like
those drawn in textbooks.

The initial alignment and
internal adjustments,
although not difficult, must
be performed as directed. An
accurate VOM or VTVM is
the only equipment needed.
During this alignment, one
wishes he had a screwdriver
with a ten to one drive. How-
ever, with a light touch, the
desired results can be
achieved.

Heath states that vertical
drift during warm-up “for the
first half hour or so' is to be
expected. Experience with

Walter W. Pinner WB4MYL
7304 Lorenzo Lane
Louisville KY 40228

Mod for the
Heath 10-102 Scope

- - faster warm-up

two of these units was as
follows: From a cold start at
70° F, the trace was com-
pletely off the screen for the
first ten minutes. After ten
minutes, the trace appeared
at the top of the CRT and
drifted downward for 35
minutes, at which time it
stabilized and no further drift
was noted over several hours
of operation. For someone
who turns on the instrument
and intends to use it all day,
this may not appear as a
problem. My use is on an
intermittent basis and | found

Fig. 1.

juggling the vertical position
control inconvenient. The
addition of four simple heat
sinks produced two improve-
ments:

1) A usable trace on
the screen in 3 to 4
minutes,

2) A completely stable
trace, without touching
the position control, in
12 to 15 minutes.

Two heat sinks (Fig. 1)
were made from 1/8 in. alu-
minum and attached to the
vertical output transistor heat
sink tabs as shown. The tops
of these sinks, which were
bent 90°, may be secured to
the CRT shelf with standoff
insulators or RTV cement.
Two additional heat sinks, 1
in. by 1 in., were attached to

20011

the driver transistors with a
small wrap-around wire.
Heath incorporates a 1
volt peak to peak calibrating
signal at a front panel jack. |
personally prefer a square
wave calibrating signal and
incorporated the circuit
shown in Fig. 2. This cali-
brator provides a clipped sine
wave signal of .1 V, 1V, and
10 V. Three pin jacks were
added next to the vertical

input ground jack, to bring
these signals to the front
panel from the circuit which
was mounted on the cover of
the power supply transformer
using existing screws.

All things considered, |
feel you will find this instru-
ment a worthwhile addition
to your test bench and a
pleasure to use, =

10V

VAN
115\!;] 12V
LAY

1V

AV

i \ I i Clipped sine
Calibrator

Fig. 2.
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WHAT HAVE YOU o9 LLY

JUNE 63. Surplus lssue: DMO 2 Beacon Tx on
220, increasing ABC-2 transceivér selactivity,
PE- Q7 A pwr supply conwersion, BC-2348 band-
spread,  indoctance tester, converting BC-230
tx, beginner's rx using BC-453. recyr motor-
tuning, transistor cw manitor, BC- 442 ant relay
conversion, mobile loading coils, increasing
Two-ar selectivity, TV with the ART 26 tx,
TREB rx on 220, ARC-5 hi rx & tx, ARC-3 1x
on 2M.

AUG B3. Battery-op BM stn, diode noise gan,
video, modutation, magic TR switch, ant gain;
halo: mods, cw breakin, VEE beam design, coax
Ipsses, AF wattrmeter, TX Tube Guide, djode
pwr suppdy, Lunchbox' sguelch, SWE explan
ation, vertical ant info, info an Windom ant.

OCT 63. WBFM transceiver ideas, HF propaga
tion, cheap fone patch, remote-tuned Yagi
canstruction hints, ant coupler, 55 Vertical,
fllament xformer construction, 2M novistor
converter, Lafayette HE-3% mods, Buver's
Guide to Rx & Tx, product detector, nowvel
Hi-C VFO, radio astronomy, panadaptor ~if*
converter, compact mike amp.

FEB 64. 2M multichannel exciter, rx design
ideas, majic t/r switch, loudspeakar enclosures,

40M 2W 1=, look at test squipment, radio
grounds, 400M ZL Special ant, neutralization

MAY 67. Quad |ssue: 432 Quad-guad quad,
expanded HFE quad, Two e quad, miniguad,
A0M quad, guad experiments, half-guad, threa
el guad, 20M quad, tiltover guad, sasy-to-erect
auad, Quad Bibliography, FET ufp, 1tube
trouvbleshooting, HF dummy load, wnder:
standing "dB /" HF SS8fcw rx, geometric cir-
ouit design, GSB-201 transceive, FET converter
for T0-20M, hi-pass rx filters.

JULY 67. VE ham radio, VE@ hams, dsb
adaptor, home brew tower; transistor design,
30 World's Falr, grnd plane ant, G421 beam,
ESTVY maonitor, UHF FET préamps, 10
strip, wertical ant, VHF/UHFE dipper, tower
hints, scope monitoring, operating desk, S-Line
crosshand, hisschodl bam clulb, Heath HRE-10
T cis,

OCT 87. HF solid state rx, rugged rotatar,

designing - slug-tuned coils, FET converter,
55TV pix gen, WHF log-periodics, rotatable
dipale, gammamatch cap, oldtime dxing

modern dxing;

JUNE 88. Surplus Issue: Transformer tricks,
BC-1206 rx, APS 13 ATV tx, low voliage dc
sipply, surplus scopes, FM rig commercial =tal
types, Wilcox E-3 rx; restoring old equipmeant,
TEA8T r= mods, TRA-19 on 432, freg counter
uses, transceiver pwr supply, uses for cheap
tape recorders, Surplus Conversion - Biblio:
graphy, BT 208 walkie on 2M, ARC guard rx;
RTTY tx TLL

JULY BB. Wooden tower construction, tiltover
towers, erecting a telephone pole, IC AF osc,
“dB explained, ham club tips (Part, 1),

SEPT 6B8. Maobile whf,
converting TY Tuners,
allel - Tee' design, moonbolnce rhombic, &M
xeciter, lcorrections Jan 631, BM  transceiver
lcorrections Jan 69); 2M dsbh amp, ham club
tips (Part 31,

432 FET praampos,
xtal osc stability. par-

NOV BB, S58 xtal filters, solid state trouble
shooting, € frea counter {many arrors &
omissions), Ycv’ transformers, Space’ . cofmm
odyssay, pulsar info, thin-wire ants, 408 tran
sistor oW txfrx, BC-34BM double conversion,
multifunction tesier, copper wire specs, ther
mistar applications, hiswvoltage fransistor list,
ham ' club tips [Part 51.

JAN 69, Suppressor compressor. HW-12 on
160, beam tuning, AC wvoltage control, 2ZM
fransistor tx, LC poweéer reducer, spectrum
analyziz Info, BM transistor r¥, operating con-
sole, BTTY autastart, calculating oese stability,
lopwr 40 cw tx, seguantial relay gwitching,
sightiess operator’s bridge, ham club tips {Part
71

FEB B9, SSTV camera mod for fast-scan,
tri-band linear, selactive af filter, unijunction
transistor info, Mikola Tesla biography, mobile
installation hints, extra-class license study {Part
1)

MAR 69, Surplus issue: TCS rx mods, cheap
compressorfamp, HAXZ2 calculations transistor
kayar, better balanced modulator, transistor
ascillators, wsing blowers, haltwave feedbine
info, Surplus Conversion Bibliography, Bxtra
license study (Part 2).

APR 69. Zchannel scope amp, r¥ preamo,
Two-er PTT, variable DC load, SWR bridge,; 100
kHz marker gene, some transistor specs, SB-G10
moanitorscope mods, portable GM AN tx, ZM
canverter akira license study [ Part 3.

MAY 69, zm Turnpstifa, 2M Slot, Fx atténuator,
genarator filter, short YEE, quad tuning, using
anteannascope, Measuring ant gain; phone patch
regs, SWRHR: indicator, 160M sHort'verticals, 15M
antanma, HF propagation angles, FSK exciter,
KW sumimy load, hi-power linear, axtra license
study (part #1, all:band curtain array

JUNE 68. Microwave pwr generation. GR ssh
tx, 432.er tx/rx, 6M converter, 20 5/8 wave
whip, UHF tv tupers, ATV wvideo modulator,
UHF FET preamps, RTTY monitorscope, extra
license study (part 5}, building -uhf cavitios
mini-WEE for TD-20M_ vhi vin,

JULY 69, am modulator, SSTV siggen, 6M kw
finear, 4327 BEW amp. 432-a8r txSrx, &6M (C
converter, radio-controlled models, RTTY. 1C

The back issues of 73 are a gold mine of interesting
articles . .. just take a look at what’s been covered . .. every
possible interest. This is the most important library you can

have for hamming.

The supply of these back issues is very limited .. . and
when these are gone, that will be it. Don’t miss out by

procrastinating.

Single issues ............. $1.50 each (before 1976)
Ten back issues (your choice) .. ... $12 postpaid in US.
Twenty-five back issues (your choice) $20 postpaidin US.
Twenty-five back issues (our choice) $10 postpaid in US.

T, audic notch filter, YRC-19 conversion,
tubre substitution, 2M transistor =2citer, extra
license study {(part G), hf FET wio.

AUG 69, FET regen for 3.8 MHz up, FM
crysial switchimg, 5/8 wave vertical, introduc-
tionito 1G5, RTTY tone gen, good/bad tran
gistor checker, 20 AM tx, Mmeasure transistor
Fr. 160M  propagation, triac applications,
semple |F sweep gon, transistar keyer, S5H-1T00
on GW, xtal freg measurement, extra licenss
study (part Fl, FM deviation meter, grp am-5M0
X%, vircular guads, FM nose figure, transistor
parameater fracer.

SEPT 69. Tunnel diode theory, majic tee,
spldering technigues, wave travel theory cable
shialding, transistor theory, AN noise limiter,
AFSKE gen, transistor amp debugging, measure
metoer resistance, diode-stack pwe supply, tran.
sistor testing, 25W 60N tx, HX-10 neutralizing,
capacitor useage, radio propagation; AR mod
percentage, extra class license study (part 8),
34002 linear, ATV vidicon carmera, 2 transistor
testers, FET compressor, rf plate choke.

OCT 69. Super gain 40M &ant, FET chirper
tefephone. info, scope calibratar, thyrector
SUrgeE - protector, stower "."Uﬂiﬂﬂ rates, identify
calibrator harmonics, FM adaptar for AM tx,
CB zets-on 6M, proportional control xtal even,
xtal Filter ‘installation, Q-multiplier, transceiver
pwr supply extra class study (part O)

NOV B9. NCX.3 an 6M, |F notch filters. dial
calibration, HW3I2A external YFO, &M con-
verter, feediineg info, of Z bridge, fm mohile
hints, umbrella ant, 432:@er = (part 11, pwr
supply tricks with diodes, transistor kewver,
fransistor bias design, ‘=tal vhi sign gen, elec-
tronmic variac, SB3I3 mods, extra class -study
ipart ¥0), SB34 linear improvemeanis:

DEC 69. Transsstocdiode checker, dummy
load/attenuator, tuneéd filter chaokas band-
switching Swan 250 & TV-2, BBmh selactivity,
miatch exercizes, ril xtal calibrator; transisior pa
design, hv mobile p.s., 1-10 gHz fregmeter, CB
rig on GM, extra license study (part 11), 1970
bBuyer's guida,

JAN 70. Transceiver accessory unit, bench
power supply, S5TV color method, base tuned
center-logded ant, &M bandpass flltaer. extia
license study f[part 12, raectifier diode useaga,
facsimile info

FEB 70. 18inch 15M dipole, 6M converter,
high-density pc board, camper-mobile kints, 20
freg synthesizer, encoding/decoding for re-
peaters, ODX-35 mods, panoramic vhf ru, var
lable-Z HF maohbile mount; extra licapse study
(part 13}, linear 1T jnfo, arp 40M. tx, IC
-multiplier,

MAR 70. Gdo spplications, charger tor drycells,
FM freq meter, pe board construction, ham fm
standards, cheap rf wattrmeter, multifreg fm
osc, IF system modules {part 1), Six-er mods,
gdo dip lite, Motorola 41V conversion, cw
monitor, buying surplus logic, S50 -234 sono
bucy  conversion, GRCY rxftx conversion,
extra class study (part 18], intro to «hf fmo

APR TO. Moise bhlanker, M hotcarrier diode

conveiter, repesater controller, understanding
COR repeater, 7/B-wave 20 ant,  extra class
stucly. {part 15}, inexpensive semiconductiors,

rEmovating surplus metars, lineéar ampa bias
rpgulator, Bi perfarmance if amp S age system,
D88 bfo for shortwave rrdio, vacuum tubie load
box, general im o dope & repeater guide, megace
bnig wour an

MAY 70. Commants on “fm docket’ = 18803
future of ow, fmam rx alignes, S5/8-wave
verticals, wsing 28 intelligently. auto burglar
akarme, pwr suppligs from surplus components,
IE dystemn modutes (part 21, ohf FET pre
ars, eoucated idiotT lites, postadpd starmpy G
tx, extra class study (part 16), Bizhop \FNL,
tow- band podice mignitor, mobite cw t=, 'Wichita
auto-patch

JUNE 70. DDRA ant, vio circuit, remote SWH
indicator, indoor hf vertical, two ra on one
antenna, environment & coax loss, 2.el trap
vertleats, boying surplus, two d0M ofp t=. 21748
20 eain, extrA Elass study lpart 1.7

DEC 70. Salidatate vhf exciter, deltafre con
trol Tor G558, 28 transistor FWM TR, HWILO0
plfset Ltufmg, “Hile gare” dipper, 35002
Iimear, general class study [part b)), " transitest”

ina good = errorsll, transistor p.& Curremt

Firmiter:

JAN T1. spiit fones for dxing, Hearh Ten:ar
micds, ow duty cwole, repeater Zefo-beater, HEP
FC projects, 10-15-20M parabolic iceas; liaht
ning protection, 1€ rx accessory, attic anis,
double:batanced mixers, -permanent Mmarker
tool, ham license study guestions.

FEB 71. raetal locator, varactor theory, &FSK
unit, ‘S5TY  patch box, ATY hints, BTTY
tuning  incicator, tone  encoder/decoder, 220
MHz convartar, 35TV mmagnetic dellegtion, [T
code asc, B0 tx besper general class study
(part 3), BTTY lintro, perf-board terminal,
low-ahmrmeter

MAR 71. IC audio filter, |C.EM converter, trap
vertical ‘ideas, digi counter info, surplus eguig
ment |dentification, hf linear, simple fong
patch, repeater audio mixer, digl BTTY acces
garies, coathanger gndpiane, general class study
{part 7).

APR 71. Inro to Im, noise blanker, repeater
problems, Motorola HT mods, microwave re
peater [inking, digital 1D unit, tupeable 2M fm
FEftR,  repeater  directary, tm markeiplace,
meter evaluator, varactor modilator, simple:sg

ger, touchtone hookup, hf preselector, 108
1T2W tx,
MAY 71. 75M miobile whip, 2M preamp,

transistor amg design, TOM dsb tx, portable fm
transcaiver directory . audio compressor-clipper,
transistar: LM fregmeter, 450 MHz Hnk =
simple af titter, T tube 20 franscaiver, surplus
20 power amp) general classstudy (part 81

JUNE 71. 20 beam experiments, 3al 2M guad,

rauiltityand dipole patierns, wedther balloon
vartical pocket-pager sguelch)  twooer  wlig,
tuning  mokbila whips, transistor . e sunpiy,

caApacity . decade box,
class study (part 9).

A0M gain ant, gonaral

JULY 71. IC audig processor, audio sig gen, cw
filter, 2M Tm ose; 2M callinear vertical, Fbd
spplisr directory, Motarola G-strip convearsion,
transistor beta testar, general class study (part
10,

BUG-T1. Ham facsimile' [part 1), 500 Waty
hirear, dimensions for July collinear, 4 1ibe
BO/40 station, vio digl readout, Jupiter on 1506
general class-study (part 1710, pink ticket wave-
METEr.

SEPT 71. Transtormerless power supplies, solid
state tv camers, |C substitution, two rf watt
maters, T eompressor-age,  multichannel
HT-200, ham facsimile (part 2), causses of
manmade noise, via with tracking mixer, gen
aral class study (part 12), transistor heat
sinking, IC pulse gan; fone patch isolation, hed
Watrtimaeters.,

OCT 71. Emergency repoatar cor, transceiver
posvar supply, predicting meteor showers,  digj
switching, reverse-current battery charger,
passive repeaters, earth grounds, audio ““taillor
ing' " filters, Swan 350 mods.

NOV 71, 3-el 756M beam, motor-tuned gnd
Plane, 2M gain vertical, transistor biasing. split
site repeater, fox-hunting, audio filter, tran-
sistorfdicde tester, =tal ftester, BM kw amp,
10:-15:20M° glbad, rransistor- pi-ner final, ant
feadiine, communications. dhs, 2300 MHz ex-

citer;
AUG 72. 55TV ntro, spesch processar, tm
repaater  info, test probe construction, GE

progline: ac supply, 432 rf testing, preamp
compressor, Sicer mods, fone patch, Twoqer

info,  solar . info, SCR regulator for HVPS,
“ideal' xtal osc, fm rx adaptor, auto theft
alary.

SEPT 72. Plumbicon tv camara, WWWVE 60 kHz
r=, cigartube sig gen, cw active filter, rf testing
at 1286-3500 GHz, balum apt feed, transistor
pawer supply, 1C 6M rx; PG fm/am detector
(part 2}, active filter design (part 3), K20AW
frieq counter (part 3}, 2M freq synthesizer (part
1.

OCT 72, Corrections for &ug; fm rx-adaptor,
2M freq synthesizes (part 2), 6M transistor «fo,
nano-ampere meter, timedreq measurement
[part 1), active filter design (part 4) repeater
tirmer, extra-class OEA (part 3], balloon vert
jical, 1D gen, time delay relay, 432 filter ideas,
DC-AC inverter, he-diode converter, rtl decade
and nixia oriver; plug-minus supply for 1Cs.

NOV 72. Hf transistor power amps. RTTY
salcal, IC trf rx, transistor keyer, emérgency
power, 220 MHz preamp, double dalta ant,
simpla’ converter using modules, hf RF tester,
Mumped line'" osc, 2M freq synthesizer (part
3), E20AW counter errate. 2M preamp, extra
class OEA (part 4}, hi-Z voltmeter, Mikola Tesla
story, vhi swr meter, transistor regen rx, 432
S5B transverter, AL are weldar, intro to com
puters, hybrid am modulator, HR10 rxomads,
100 rransistor am tx, 400 gndplane, IC logic
demonstrator, overioad protection, iT/f sweep
generator, digs freq counter, aural tx tuning.

DEC 72. SSTV scope analyzer, 2M fm rx, tone
burst eancodar aned decoder, wmiversal of amp,
autopatch hookup, LM3IBON info, voltage var
iable cap info, 2ZM 1B watt amp, 558 modula-
tion monitor, xtal freg/activity metar, 104 var
de supply, transmission line wees, radio astron.
omy, inductance meater; 75 to 20M transverter,
LEE info, 40M preamp, transistor «fo, 1972
index, 2M preamp.,

JAN 73. HT-220 touchtone, el 20M yvagi, 50
MHz freq counter, speach processor, 2-tane
gen, fm test set, tilt-over tower, 6N converter
using modules; tuneable af filter, zix band
lingar, 10M |F. tuner diode noige limiter,
cw/ssh age, HW22a transceiver 40M mod, HAL
15-1 mod.

FEB 73. CW id gen, tone operated relay,
toroidal auadrature ant, active filter, time froag
measurament (part 2), repeater timing contral,
S5TV circuits. (part 1}, ZM converter using
madules, multifunciion metering, FET biasing,
freg counter preamp, TR2Z hi-power mod,
wransiator f power amps (part 1), light bulb
power indicators, 75A4 filters, capacitance
measuremeant, Sonsat 201 mod, world time
info.

APR 73. FM daviation meter, 2M FET preamp,
twa 2M power amps, repeater control (part 1),
repeater lcensing, European 2M fm, fm scanner
adaptor, RCA CMUY G mods, lightning detector,
cbh alignmant gacdget, transistor f power armps
(part 2}, repaater BCONOMICS,

JUNE 73. 220 MMz sig gen, uhf power meter,
repeater licensing info, BTTY autoswitch, 20M
hybrid vwfo tx, ant polar mount, 10-15-208
quad, K20AW counter mads, double coax ant,
ham summer job, tone decoder, Tield strength
meter, nicad battery pack, ohm meter, FCC
regs (part 1).

AUG 73. Log-periodics (part 1), tane burst gen,
f power amp design, transistor radio intercom,
160M ant, S5TVY monitor, low cost freg
counter, WOM design, grp 20M tx, 432 MHz
exciter, fm audio procaessing, FCC regs (part 3).

SEPT T73. Repeater control system, log-
periodics - (part 2}, 28 o callbratar, FPLL ic
applications; T1 pad hookup, Heath HW7 ''s”
meteér, Oscar-6 doppler, ' 2M coaxial ant, ZM
converter, 1C keyer, measure ant £ FCC regs
(part 4]

OCT 73. GE Pockatmate maods, microwave freg
measurement, CAITOZE 2M frontend, 2 Kw hi
linear, rf wattmeter, meter rapair, 60/40 dipole,
1 hi'" gen, vhi freqg multiplier, FCC regs (pary
BF '

NOV 73. 450 MHz axciter, intro to ATV
circiiits, nicad voltage manitor, autopatch con
nections, |C meter amplifier, TR22 ac suppiy,
indoor wertical, 1€ at filter, momentary power
failure protection, T160M ant acoupler, Moto
rofla HT info, SSTV-158, Class-B &f amp, FCC
regs (part G,

DEC 73. Code speed display, 2M kw amp, IC
kayar, BO3IB waveform gen, helical resonator
design,  sensjtive rf voltmeter, proximity control
switch, |G fester, sequantial tone decoder, 2M
parfabie beam, electronic calculator math, cw
filter design, FCC regs (part 7)

FEB 74. S8TV monitor infa, 1€ audio amps,
seopE swmep gan, 15/20M wvertical, telephone
fing  contral system, pc board construaction,
var-C: at filter, blown-fuse indicator 40m cw
stn with Ten-Tec modules, simple praamp
comprassor, single-1C rx, 432 e’ final assem
iy, transistor Keying circuit, 7 segment readout
with mixie ofrwvier,

APR 74. Vviox fYor repeaters, tone operated
refay, hf transverter, 10-10:2mM 1x conwvertar,
remote control panel for scanner, BCA Fm o tx
tuning; subaudible tone gen, FCC regs {part, 9},
Repeater Atlas.

MAY 74. Cd car ignition, audio compressor
infa, imtarference  suppressiaon for boats auto
burglar alarms, 2m ic preamp, 10m fet con
VEFTer.

JULY 74, 4 1000A linear, universal frec gen,
universal afsk geén, 555 IC timer, ROM phased
array, 135 kHz-432 MHz prearmps. 10M gro am
tx, 3000 viic supply, how 10 read diagrams.

AUG 74. Torowdal directional wattmeters, 450
MHz FET preamp; use. gdo' to, find e,
Trimline ft pad hookup, R3990 B R3IO9Z rx
mods, tracking cw filter, aural voltmeter, wni
versal fegulated supply, sstv scan converter, ttl
logic problerms, 103 timer

SEPT 74. MOSKEY slectronic kayar (part 110,
ex warning system, Heath 10-103 scope mods,
grp - 6M am tx, rf speech clipper, audin noise
limiter, wx satellite on SSTY maonitor, universal
1C mester, miniature rig constroction,  touwer
coanstruction, mfimmte »f attenuator, electronic

(More)
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Since there’s little to get stale in back issues of 73 (our
magazine IS not padded ... like others
activity reports), you'll have a fantastic time reading them.
Most of the articles are still exciting to read
editorials are even more fun for most of the dire predictions
by Green have now come to pass. Incentive licensing was every
bit the debacle he predicted . .. and more. You'll really get a | =rata %P 202 walky charger
kick out of the back issues.
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Hlustrated with
optional AC supply,
auxiliary VFO,
and digital dial.

ATLAS 350-XL

e ALL SOLID STATE

® SSB TRANSCEIVER

® 350 WATTS P.E.P. OR CW INPUT
® 10 THROUGH 160

METER COVERAGE

The all new Atlas 350-XL has all the
exciting new features you want, plus
superior performance and selectivity
control never before possible.

10-160 METER
Full coverage of all six amateur bands in 500 kHz seg-

ments. Primary frequency control provides highly stable
operation. Also included is provision for addingupto 10
additional 500 kHz segments between 2 to 22 mHz by
plugging in auxiliary crystals

350 WATTS
P.E.P. and CW input. Enough power to work the world
barefoot!

SELECTIVITY CONTROL (Standard feature)
This amazing new breakthrough in
filter design is truly the filter of the
future. Selectivity control on the front
panel provides control of bandawidth
as well as selection of upper or lower
sideband, or double sideband. Con-
tinuously variable from 300 to 2700
Hz bandwidth. Shape factor is better
than 1.7, with ultimate rejection better than 130 dB
Selectivity for SSB can be set for maximum voice fidelity
at 2700 Hz bandwidth, providing transmission and
reception of audio from 300 to 3000 Hz, or it can be
narrowed down to 2400, 2100 or even 1500 Hz if
necessary to reduce adjacent channel QRM. Selectivity
can be narrowed gradually to as little as 300 Hz for CW
reception

This amazing new breakthrough in filter design is by Bob
Crawford and Eckert Argo of Consulting Engineers. Atlas
Radio is privileged to be first to offer this ~program-
mable filter’" in the radio communication field and for
sometime to come will be the only one.

SELECTIVITY

DIGITAL DIAL READOUT

The Atlas 350-XL has space provided for quick in-
stallation of this plug-in accessory. Provides precise fre-
quency readout to 1/10 of a kHz. All L E.D. Dot Matrix
6 digit display

MODES OF OPERATION

Standard features: lower or upper sideband, push-to-
talk or VOX operation, full break-in or semi-break-in CW

operation.

RECEIVER INCREMENTAL TUNING
This standard feature enables you to receive up to b kHz
above or below your transmitting frequency

AUDIO FREQUENCY NOTCH FILTER
(Standard feature)

accessories Model 350-XL.

7 RADIO INC. *
417 Via Del Monte. Oceanside F.";i 92054 Phone1718) 433.1983 -

PLUG-IN AUXILIARY VFO

or CRYSTAL OSCILLATOR
(Optional)

Auxiliary VFO 1s plugged into the
space provided on the front panel of
the 350-XL. You have a second tune-
able VFO with same tuning ranges as
primary VFO for tuning to a separate
transmitor receive frequency.L.E.D.s
indicate which VFO, primary or sec-
ondary, will be used for receive and transmit

Or instead of the auxiliary VFO a Crystal Oscillator may
be plugged into the front panel. Eleven crystal sockets
are available with a vernier control for exact frequency

setting.
SAME PLUG-IN-AND-GO MOBILE FEATURE

AS OUR FAMOUS 210x/215x

The 350-XL has its own optional Mobile Mounting
Bracket for quick, easy plug-in or removal from your car.
All connections are made automatically

IDEAL FORDESKTOPOR MOBILE OPERATION
Measuring just 5 in. high x 12 in. wide x 122 in. deep

and weighing only 13 pounds, the Atlas 350-XL offers
more features, performance and value than any other
transceiver, regardless of size, on the market today!

MANY MORE SPECIAL FEATURES

See your dealer or write for the 350-XL brochure with
complete list of features, capabilities, and specifications

BagS P IASTS Sormtir: ok o boiase st i s, . $995,

Digital Dial Frequency display and Auxiliary VFO, as (llustrated, are optional

350-XL ACCESSORIES
e 350-PS MATCHING AC SUPPLY
Includes front facing speaker and phone jack. Provides
14 volts filtered and regulated D.C. for both low current
and high current circuits of the 350-XL. Internal space
provided for future installation of accessories such as
CW Keyer, Speech Processor, Phone Patch, etc. Oper-
ates on 100-130 or 200-260 volts, 50-60 Hz. . $195.
e DIGITAL DIAL

® PLUG-IN AUXILIARY VFO, MODEL 305

® PLUG-IN AUXILIARY OSCILLATOR, MODEL 311

e PLUG-IN MOBILE MOUNTING KIT

e AUXILIARY CRYSTALS
for providing additional 500 kHz tuning ranges be-

tween 2 to 22 mHz

ATLAS 210x/215x SSB TRANSCEIVERS
Our famous little compact SSB Transceivers remain a
very important part of our product line

= =8
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E EDITORIAL

by Wayne Green W2NSD/1

THE ALTAIR BUS

For some reason there has been a
move recently to rename the Altair
bus the S-100 bus. Dirty pool.

First, what is a bus? Well, we don"t
use bus structure much n amateur
radio since we have very few common
connections between the various
modules of radio eguipment, but the
bus system has evolved for computers,
A bus is a set of parallel wires to
which the various modules of a system
are connected. Most computers use a
mother board with rows of connectors
on it into which plug the boards
which make up the system. All of the
terminals on the connectors are con-
nected to the same terminals on every
other connector,

In the Altair, a 100 terminal con
nector is used, with 50 terminals on
each side of the PC board. This set of
wires carries power to each board,
feeds in the signals and takes them
out. To save on pin connections,
many of the microprocessors use the
same wires for feeding data into the
chip as out, and this means it is
possible 10 get by with fewer wires in
the bus. Some of the bus wires carry
handshake signals, etc.

While some hardware people rail
out against the Altair bus, making
much hay over this difficulty or that,
it has become the de facto standard of
the microcomputer world ... partly
because it was first . .. partly because
its originator, MITS, sold more Altairs
than everything else combined . , . and
partly because, for all its faults, itisa
very efficient and useful bus system
.« . and it works.

The Altair bus is used by the Imsal
and Polymorphic computers, plus a
host of boards for ordinary and
specialized functions. A recent esti-
mateé put the number of boards so far
available for the Altair bus at 100. An
even more recent (last week) count
placed the number at over 150! I'm
sure hoping for a series of articles
describing all of the Altair bus com
patible boards for publication in Kilo-
baud . . . writers please take note,

My reaction to the move to rename
the bus the S-100 is that credit should
be given where credit is due and it
should be called the Altair bus.

ATLANTA JUNE 18-19

Pencil those dates in and make your
reservations for one of the biggest and
the best hamfest/computerfests in the
country. Dayton is big, for sure, but
other than the hamfest, what have
you got? Atlanta is worth planning a
couple days or so of vaction to
correspond with the hamfest, for
there are all sorts of fantastic things to
do around there.

12

The 1977 Atlanta Hamfestival will
be held at the Atlanta Marmiott Hotel
in downtown Atlanta ... there are
1000 rooms available, more than
twice what was available last year . . .
and the rates will be $18 single and
$24 double ... free parking ... big
flea market area which is inside and
air conditioned. Call 800-228-9290
toll free to make your hotel reserva-
tions . . . and better not wait too long.

There will be 120 exhibits, fantastic
prizes, some of the top speakers in
hamdom and computerdom (particu-
larly featuring Ed Roberts, the presi-
dent of MITS), and probably the best
hamfest food you've ever tasted. Get a
group together from your club and
have a great time. How about a
convoy with 2Zm intercom along the
way ?

The hamfest will be emphasized on
Saturday and the computerfest
emphasized on Sunday. This will be
your chance to see the very latest in
ham gear and meet the manufacturers
and major dealers (Tufts Radio will be
there again this year) ... and to see
what computers look like in the flesh,
with a lot of computer exhibits., If
you've been putting off messing with
microcomputers, you'll be interested
to see ‘em in action ... and get your
hands on them to play some games
... 5ee ‘em work RTTY ... plot
OSCAR passes, etc.

Last yvear | took a little time to see
Underground Atlanta, ogle the in-
credible downtown hotels, and visit
nearby Stone Mountain ... a sort of
entertainment and picnic  center,
There's a lot to see in the area . . . and
do ... and the restaurants . . . wow|

KILOBAUD

A high capacity data channel —
Kilobaud — and the name of our new
magazine, the first issue of which is
now out. We were going to call it
Kilobyte, but decided to duck a lot of
legal expenses by changing the name
slightly ... rather spend the money
on a better magazine than lawsuits.

The first issue runs 144 pages and is
pretty good. It'll be better as we go —
we're trying out some new ideas and
after a while we’ll settle down. Sub
scriptions are $15 a year — we'll start
with the first issue while it lasts.

The hobby computer field is mowv-
ing rapidly — new microcomputer
chips are coming out faster than they
can be put into systems. The most
important newer chip is the Z2-80,
which is an advanced BOBOA chip and
may, despite my reservations about it,
soon be the most used hobby com:
puter system microprocessor.

The proliferation of TV games has
opened many eyes. It started with ane

guy in his basement tuming out Pong
games and now it is sweeping the
country, with many big manufacturers
in there making hay. Not that Atan,
the originator, is doing badly. The
next step is one that you could make,
if you wanted to. If you visit any of
the arcades you'll see that the most
popular games, by far, are games using
a television screen and some simple
controls ... Tank ... Red Baron .

Quick Draw. These all use a Fairchild
F8 microprocessor chip and the whole
thing is done with a program .

software! You see where I'm heading?

You have to have your own micro-
computer going and build an inexpen-
sive graphics generator . . . then write
your own action games for it. When
you're done, put the whole works
onto one board and package it with
the controls so it will play through a
color TV set ... and you'll have the
world by the tail. If the public will
buy ping pong, they'll go crazy over
even better action games. Who's going
to do it?

PUBLISHER'S DATA PROCESSING

We've been having a ball getting our
own computer system going to handle
the subscriptions and other jobs
around 73. We already have six CRT
terminals going, trying to keep up
with the new subscriptions to /3 and
Kilobaud, and nine more on order for
other data handling such as advertising
records, bulk copy order records,
inventory, repeater lists, club lists,
dealer lists, accounts receivable and
payable, billing for subscriptions, an
article index, things like that.

Once we have all of the programs
running smoothly, we'll be able to sell
complete systems completely pro-
grammed for running a publishing
house. The whole works will cost
about as much to own as two office
employees and will do the work of
about ten or so. It should be popular.
It should be about ready for a demo
in the first quarter of 1977. If you
know any publishers, give us a men-
tion.

GROWTH AT 73

One of the reasons for those recent
ads for more help at 73 was to keep
up with our growth. You may have
noticed that the last three issues have
been over 200 pages — this takes a lot
of work. In recent weeks we've in-
creased the staff by 50%, doubled our
typesetting facility, built a second
photo darkroom, put in data pro-
cessing stations on all four floors,
doubled our computer capacity, and
gone to two shifts in several depart
ments.

We expect 73 to continue running

over 200 pages (we're aiming at 500
pages per month), Kilebaud should
increase from its present 144 pages to
over 200 pages shortly, plus three or
four good-sized books per month, a
couple dozen newsletters, who knows
what in computer program sales
through the computer stores, and who
knows how many complete computer
systems for small publishers — it's
quite a project for us to produce all
this from our 200-year-old house in
New Hampshire ... but it's fun,

WHAT ARTICLES
ARE NEEDED

If you are one of the pioneers of
hamming or microcomputing, there
are several reasons why you should
stop every now and then and docu-
ment your progress. First of all, there
are a lot of fellows who would like to
not have to reinvent the wheel. Give
the other builders & break and let
them know what you've done. Then
there is the fact that being published
makes you an “expert.” You get a
littie less disrespect from fellow
hobbyists. Probably of no interest to
you is the payment for your article
(we pay the highest, by far, in our
fields).

The readers are most eager for any
IC projects, digital articles, just about
anything to do with computers ...
particularly as applied to amateur
radio. Teachers in touch with Novice
classes may have some good material
to interest newcomers, activities of
clubs might be helpful to other clubs,
etc, Just about anything in small
transmitters or receivers is of interest

. some of these new ICs make
fascinating projects possible.

Perhaps you're more into a book. If
you have a book in mind, write up an
outline plus a couple sample chapters
and get in touch. Any one of a
hundred outfits can print a book for
you, but you need a publisher with
distribution channels set up to sell
your book ... you don’t make a lot
on a book unless it sells well. There is
a big need for well-written books on
the fundamentals of all aspects of
computers ... and virtually nothing
yet available. The day of self-teaching
in this field has just arrived.

HAMFESTS AND
COMPUTERFESTS
The two combo hamfest/computer
fests that have been run so far have
been successful enough to indicate
that this is a good way to go. The two
hobbies are remarkably parallel, with
at least a 25% overlap both ways.
Computer exhibits at hamfests and

Continued on page 88



™™ - pA=63 Micresind Giopisy processer Ginpliavs graphice im

Charaster === L1 @iltfarent | = 12, wofteare-
daf inable dot satriz charaetors, dinplowed s 20 o
limags of 13 te L3I0 chorattors por lima, &) changeabie
in real tiesn

lﬁtll"iﬂllrle

Bag Faraal == & Y patters wilh & 120 x L0 seware
Simplav, 1ash sauare (adivigealiy pettabdie.

For reselvtion; sadent of Tent; sd worinte oad dotail of
Sraph.cs, mathing cae Teweh 1.

Into
Maxi-Power @ Micro-Price

32K byte expansion boards and a mapping
option give Micromind expandable access
to 64 Megabytes. Utilizing software-
controlled /O channels, Micromind's
advanced encoding techniques load data
from ordinary tape recorders at 3200

bits per second.

Micromind comes to you ready-to-use,
factory assembled and fully tested. Among
microcomputers, it has the largest memory
capacity and the fastest storage. You're
looking at the work of the finest display
processor on the market. Youwontfind a
microcomputer with a more powerful CPU.
powerful assembler, a debugger, a file You won't find a computer with a
system, graphic routines, and peripheral more flexible keyboard. You won't
handlers. We also include dynamic graphic find anything to
games: Animated Spacewar and Life. touch it at

ECD's standard Micromind uM-65 $987.54.
supplies 8K bytes of memory. Additional

Micromind is an incredibly flexible,
ymplete and expandable, hardware/
ftware, general purpose computer
stem. You won't outgrow it.

Hardware includes an 80 key, software-
sfinable keyboard, I/O interface board,
500A-series microprocessor (powerful
wough for advanced computing), a high-
stail graphics and character dispiay
-ocessor, power supply, rf modulator,
1d connections for up to 4 tape recorders
us TV or monitor. An interconnect bus

n
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S0, quit the kluge scene and key into
Micromind. You'll be a main frame per-
former, with all the comforts of home,
We're not fooling...this is the cat's u!

ECD CORP.

armits 15 additional microprocessors,
arallel processing and vastly increased
>mputing power.

System software—including ECD’s own

196 Broadway, Cambridge, Mass. 02139
otsoBASIC high level language, on
ivanced error-correcting tape cassettes

(617) 661-4400 €CD
-provides a word processing editor, a
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[J Send me your brochure.
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I [] Fantastic! Check enclosed: $987.54. shipping paid by ECD i
I [0 BankAmericard [ Master Charge Mass Resident add 5% Sales Tax |
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! Signature _ = L — '
. i
-d
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Imagine a microcomputer with all the design savvy, ruggedness,
and sophistication of the best minicomputers.

Imagine a microcomputer supported by dozens of interface. memory.
and processor option boards. One that can be interfaced to an indefinite
number of peripheral devices including dual floppy discs. CRT's, line
printers, cassette recorders, video displays, paper tape readers, tele-
printers, plotters, and custom devices

Imagine a microcomputer supported by extensive software including
Extended BASIC, Disk BASIC, DOS and a complete library of business,
developmental, and industrial programs

Imagine a microcomputer that will do everything a mini will do, only
at a fraction of the cost

You are imagining the Altair™ 8800b. The Altair 8800b is here
today, and it may very well be the mainframe of the 70’s

The Altair B800b i1s a second generation design of the most popular
microcomputer in the field, the Altair 8800. Built around the 8800A
microprocessor, the Altair 8800b is an open ended machine that is
compatible with all Altair 8800 hardware and software. It can be con-
figured to match most any system need

Introductory prices for the Altair 8800b are 5840 for a kit with
complete assembly instructions, and $1100 for an assembled unit. Com-
plete documentation, membership into the Altair Users Club, subscrip-
tion to “Computer Notes.” access to the Altair Software Library, and a
copy of Charles J. Sippl's Microcomputer Dictionary are included
BankAmericard or Master Charge accepted for mail order sales. Include
$8 for postage and handling

Shouldn’t you know more about the Altair B800b? Send for our free
Altair Information Package or contact one of our many retaill Altair
Computer Centers

MITS, Inc. 1976/2450 Alamo S E./Albuquerque, New Mexico 87106
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Redesigned front panel. Totally synchro-
nous logic design. Same switch and LED
arrangement as original Altair 8800.
New back-lit Duralith (laminated plastic
and mylar, bonded to aluminum) dress
panel with multi-color graphics. New
longer, flat toggle switches. Five new
functions stored on front panel PROM
including: DISPLAY ACCUMULATOR (dis-
plays contents of accumulator), LOAD
ACCUMULATOR (loads contents of the
8 data switches (A7-AQ) into accumulator]
OUTPUT ACCUMULATOR (OQOutputs con-
tents of accumulator to /0 device
addressed by the upper 8 address
switches), INPUT ACCUMULATOR (in-
puts to the accumulator from the 1/0
device), and SLOW (causes program
execution at a rate of about 5 cycles per
second —for program debugqging).

Rugged, commercial grade Optima
cabinet.

— New frent panel interface board buffers
all lines to and from 8800b bus.

Two, 34 conductor ribbon cable assem-
blies. Connects front panel board to front
panel interface board. Eliminates need
for complicated front panel/bus wiring.

Full 18 slot motherboard.

altair 8800-b

New, heavy duty power supply +8 volts
at 18 amps, + 18 volts at 2 amps, 18 volts
at 2 amps. 110 volt or 220 volt operation
(S0/60 Hz). Primary tapped for either
high or low line operation.

New CPU board with 8080A micro-
processor and Irtel 8224 clock generator
and 8216 bus drivers. Clock pulse widths
and phasing as well as frequency are
crystal controlled. Compatible with all
current Altair 8800 software and
hardware.

@Mﬁ@

Price, specifications subject tochange Pilease allow up to 80 days for delivery




George R. Allen WIHCI
80 Farmstead Lane
Windsor CT 06095

Go Forth and Multiply!

- - the space age approach

A simple 4 bit multiplica-
tion algorithm may be
implemented on virtually any
microprocessor system by
simply placing a table of
products in memory and then
using the multiplier and mul-
tiplicand to form a relative
address to point to the
desired product in the table.
This technique produces a
fast multiply and does not

Mol g agad peer Muttiphcand
\\ : /

: 4817
— PRODUCT
ABIT [::nntnnuﬁj
ADDRESS IMEmory
looTool 0oog
polod 0000
ool1o 0ooo
go111 po0Og
G1,00 00oo
01101 0001
@110 0010
o111 o011
10,00 0000
'HJ;IJT 0010
10,10 0100
10 11 0110
t1'00 0000
110 0011
11110 0110
s1711% 1001

Fig. 1. Two bit multiplication
table.

A 7

require separate hardware in
order to implement a
multiply instruction. Further-
more, by using the funda-
mental properties of arith-
metic, the 4 bit multiply may
be expanded to produce an 8
bit or larger multiply instruc-
tion. The disadvantage of this
fundamental technique is that
a four bit multiplication table
will require 256 eight bit
memory locations.

The algorithms described
in this article (both 4 and 8
bit) may be applied to
systems lacking a software
multiply or they may be used
to replace a slower multiply
in systems where a multiply
instruction already exists.

As an example of multipli-
cation in the binary system,
consider multiplication of the

two binary numbers 1001
and 1101:
Multiplicand —e= 1001 =8yp
Multiplier ——ea= = 1101 = 131
Partial D000
Products 1001
‘* 1001
Product JTT0107 =117y

Table base address (most signiticant address bits] = m{mm*-umui 0000
2, 816}

Arguimient A = 15t number
Argument B = 2nd number
(numbers limited to 4 bits)

Subroutine
Example Mult 4
A=0000 1011 =111p

B =0000 1010 = 10yp

if

A=1011 0000 ..ﬂ';ﬁ

B =0000 1010 4 bits

—  Froduce relatve adorem
; R
retatve address = 1011 ¢ 1010 “A" & “B"
Relative sddress = 10111090 “O/"
Basw address = 1001 1000000000 relative address

Absolute address = mpnu‘,mn:mm et
26 ' B Aig | table base address

Produce absolute address

memory Load Register
A (mments) =110 1110=1104g | with contents 1
(10x 11 = 11070 of memory at Get product from tabile
atrolute sddress

G

Fig. 2. Four bit multiply algorithm for 8 bit machine. Four bit
multiplicand and multiplier must be placed into least signifi-
cant bits of 8 bit word.



The Multiplication Table

The table of products, or
multiplication table, is gen-
erated very simply by joining
a 4 bit multiplier and a 4 bit
multiplicand together to form
an 8 bit relative address. The
8 bit relative address points
to a memory location that
contains the product, or
result, of multiplying the 2
four bit numbers together.

As an example, consider
the 2 bit multiplication table
shown in Fig. 1. If we wished
to multiply the binary in-
tegers 01 and 10 together, we
would join the two numbers
together to form a relative
address of 0110 or 1001. The
data contained at either of
these relative addresses is
0010, which is the product of
the two numbers (1 x 2 = 2).

Setting Up a 4 Bit Multiplica-
tion Table

The 4 bit multiplication
table is easily set up by multi-
plying out each product using
all combinations of 4 bit
numbers. While this sounds
time-consuming, it is not, and
only involves 256 multiplica-
tions. (Some computer
manuals may have this table
already worked out.)

The multiplication table
may be placed anywhere in
memory; however, it is con-
venient to locate the table on
a 256 word boundary (the
start of a block of 256
words), so that either a
logical operation or an arith-
metic instruction may be
used to generate the absolute
address of the product.

Performing the Multiplication

In order to use the multi-
plication technique described,
it is necessary to write a
simple subroutine as shown in
Fig. 2. In brief, this subrou-
tine accepts 2 four bit num-
bers, uses them to form an 8
bit relative address, ““ORs" in
the base address of the table
to form an absolute address,
and then loads the product
into a register from the table.
A very minimal number of

256
28 27 26 25 24 23 22 N 2 - Power of two B4
256 128 64 32 % 8 4 2 Decimal weght K ¥
1 0 1 1 0 1 1 0 0-=————Hinary number B
. 4
Isdn

Fig. 3. Powers of two example.

instructions are needed to
perform the entire process.

An 8 Bit Multiply

Once the 4 bit multiply
has been implemented, the
basic properties of arithmetic
may be used to generate an
algorithm to multiply 2 eight
bit or larger integers. To
multiply the 2 eight bit num-
bers A and B together, it is
first necessary to break the 8
bit numbers down into 4 bit
pieces such that A =m (24) +
n and B=q (24) + r, where m
and g are the most significant
4 bit portions of the numbers
and n and r are the least
significant 4 bit portions of
the numbers. (See Fig. 3 for
powers of two example, if
you're in need of a little
“refresh” in this area.)

Examples:
m . n
Multiplicand 11700:0101 19710
Multiplier oO111:0010 1143p
q - r

Aem(2%) + n—e-A=12(16)+5 = 1971p
Beg2¥+r—eB=7(160+2 =114y

19710
x 11410

Product—e=— 224581

It then follows that:

AlBl = [mi24) + n] [gi29) + 1]

Expanding the above ex-
pression produces:

AlB) = mig) (28) + mir) 12%) + n (g} 12%) +n r)

We see that we can generate
this multiplication by per-
forming four bit multiplica-
tions, followed by a summa-
tion of the products. In the
case when a power of 2 is
associated with the product,
the product must be shifted
left n bits, where n is the
power of two, prior to the
summation. A simple subrou-
tine to perform this 8 bit
multiplication could be writ-
ten as shown in Fig. 4.

Conclusion

The 4 bit multiplication
algorithm given in this article

may easily be implemented
on any 8 bit (or larger) micro-
processor system with very
little difficulty, provided that
the system has an 8 bit
register in which to store the
8 bit product. The 8 bit
multiplication algorithm,
however, produces a 16 bit
product, a product which is
produced by summing four
16 bit product terms. For
easy implementation of this
algorithm, the microprocessor
should have a 16 bit arith-
metic register or a 16 bit
software add.

The fundamental 4 bit
multiplication algorithm
described in this article was
intended primarily to be
implemented by software,
such that the multiplication

Example
A=

1100 0101 = 19710

8= D111 0010 = 1141p

m = 1100 =~ 1210

n =01 = By

a =0M = Ti0

r = 0010 = 210
migl = 0101 0100 = B4yg

mird =

0010 0OM

n (gl

= 250410

m (e} (29)
38410

0010 0011 0000
56010

n () (29)

10 Decimal
21504 Product

384 /
+ S50
22488

16 Bit Binary
Product:

187

x 114
Z245810

0101 0111 1011 1010

0001 1000 OOOO

DDOY 1000 = 244p

= 3510

nirl = 0000 1010 = 104p

m (g} (28) = 0101 0100 ODOO DOOD

table would be loaded each
time the system was loaded.
There is no reason, however,
why the multiplication table
could not be placed in ROM

or PROM and made a
permanent part of the
system.

The algorithms given in
this article were not intended
to be the last answer to the
problem of providing a multi-
plication instruction for a
microprocessor system. They
are intended to provide a
viable alternate solution to a
problem which can be solved
IN many ways.

If the microprocessor user
is running out of CPU cycles
and his system is overloaded
due to the use of such a
software multiply or other
software-implemented in-
structions, then the user
should seriously consider
adding additional hardware
functions to replace these
software routines. ®

Subrouting
MULTE

determire
m. nar

Argument A = 1st number
Argument B = 2nd numbser

4 Bit Mult
m gl

4 Bit Mult
m (r}

4 Bit Mulzr
n (gl

Call MULT4 Subroutine

Call MULT4 Subtwoutine

Call MULT 2 Subroutine

a4 Bit Mult

Call MULT4 Subsroutineg
flrl

Multiply

{m) (g} by Shift left 8 bits
28

Multiply
{m} (] by
24

Shift left 4 bars

Multiply
{n} (g} by
24

Shift left 4 bits

Sum
the 4 product
terms

=

Produce 16 bit product

Fig. 4. Eight bit multiply routine (using 4 bit multiply

subroutine).
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lE REPORT

by John Craig

Last month | squeezed in a guick
mention of the Faire, and this month
I'd like to fill in more of the details.
Jim Warren (editor of Dr. Dobb’s
Journal) and Bob Reiling (editor of
the Bay Area’s Homebrew Computer
Club MNewsletter) are putting together
a shindig on the West Coast in April.
There are expected to be over 200
commercial and home brew exhibits,
along with 100 formal and informal
seminars, plus two big banquets.

You've all seen how microproces
sors have played a big part in recent
hamfests. Here's a “computerfest”
that ham radio could play a big part
in. One of the conference sessions is
being planned around "Computers
and Amateur Radio' and there's no
reason why this couldn't be a good
opportunity to get some computer
enthusiasts interested in ham radio.
We're going to have to show them
what can be done when the two
hobbies are combined, though.

If you'd be interested in presenting
a talk on ham radio, the organizers
would like to hear from you. If you've
got your home system doing inter-
esting things with {(or without) your
ham station, and you can cart it all to
San Francisco, then you ought to see
about getting a "“home brewers”
booth, (By the way, they are even
offering nominal grants-in-aid to help
with exhibit transportation costs.
Check into it if you need to.) And,
not incidentally, the "home brew"
boaths are free.

Don’t get me wrong and get the
impression that ham radio is the only
thing you should consider (this just
seemed like a good place to emphasize
it). There are a multitude of other
subjects you might be interested in,
and I'll mention some of those next
month.

The First West Coast Computer
Faire, to be held in the San Francisco
Civic Auditorium, April 15, 16, and
17, 1977. For further details call or
write: Jim Warren, Faire Chairperson,
Box 1579, Palo Alto CA 94302, (415)
B851.-7664 or 323-3111.

DEDICATED CONTROLLER
APPLICATIONS

Almost without exception, every
single board computer which has been
manufactured and marketed was
developed for the digital design engi-
neer to use in dedicated controller
applications (boards such as MOS
Technology’s KIM-1, Intel's SBC-80,
National’s IMP-16, etc.). For several
reasons, | don’t think it would be such
a bad idea for some of the hardware-
oriented hobbyists to start looking at
the world around them through the
eyes of those desion engineers. In

/8

other words, start looking for the
same applications they are.

Let me give you an idea of what |
mean. | once heard an interesting
story about a microcomputer engineer
who had a neighbor who was in the
asphalt business. During a conversa-
tion over the backyard fence one day,
the road builder was relating to his
engineer neighbor one of the problems
of his business (which was costing him
a lot of money). It seems that during
the manufacturing of asphalt it is very
important to get all moisture out of
the sand/gravel mixture prior to begin-
ning the mixing process. This is
accomplished by using kerosene
burners mounted under a large tum-
bler containing the sand/gravel mix.
The problem was that these burners
kept going, and consuming expensive
amounts of kerosene, for some time
after the mixture was completely
dried out. The engineer recognized
this as a problem which could be
solved by a microcomputer, some
sensors, and some valve controllers.
He installed moisture sensors within
the tumbler {(and I'm still having
trouble picturing that) and used the
computer to monitor the amount of
moisture and control the amount of
kerosene going into the burners. And,
of course, the burners were turned off
at precisely the right time, resulting in
significant savings in kerosene. As a
matter of fact, the designer derived his
"“fee’ from a royalty based on a
percentage of the annual savings the
new system offered (compared to the
old way of doing it).

We've got a couple of things going
for us in this area ... and a couple
against us. First of all (in the
“against” department), we all need
more exposure to the world of
analog-to-digital and digital-to-analog
conversion techniques. We haven't
seen enough articles on the subject (in
any magazine) and it's doubtful that
there are a great number of people
among our ranks with extensive ex-
perience in this area, Those that are
should get busy and share some of
their knowledge through an article or
two. | would think a good place to
start would be a publication such as
Mational Semiconductor's TRANS-
DUCERS Handbook. (The handbook
covers temperature and pressure trans
ducers and application.)

On the plus side, most of the hams
who are into computers have suffi-
cient electronics background to pick
up the necessary information on A/D
and D/A applications and the inter-
facing to a computer. Also, we're
going to be seeing articles on some
very low cost single board computers
in upcoming pages of 73 and Kilo-

baud. Some of these boards can be
built for as little as $50 to $100 (quite
an improvement over the $250 to
$450 range we're normally faced with
from the commercial versions). And,
one more plus ., . the hobbyist isn't
going to have to go through the
“trauma” of having to learn how to
program his microprocessor, He's
already been there!

QUANTITY PURCHASING

A friend of mine is building a low
cost 132 column line printer which
should have quite an effect on the
hobbyist and small business computer
market. Just like anyone else attempt-
ing a project such as this, he's having
his problems getting financial backing
for the venture. In the process of
putting together a cost analysis
package (to show to prospective
backers), he ran across some inter-
esting things which are worth sharing
with you.

One of his objectives in putting
together this package was 10 itemize
each component that goes into the
printer and put down the single quan-
tity price, the quantity price (100),
and the total cost per unit for that
component (based on the number
required for each unit). After getting
all this information down, he could
then very easily add it all up and come
up with a cost-per-unit based upon
single quantity purchasing versus
quantity buying (he knew that one
was going to be quite a bit less. .. he
just wanted to see how much).

He quite naturally assumed (as did
I} that the best way to go about
getting the lowest prices for the
various components would be through
OEM price lists. We were both in for a
surprise. Here’s an example of what he
came up with on integrated circuit
prices using a Signetics and National
Semiconductor OEM price list:

11024 100 10 999

Signetics — 7400 DIP  $.51 $.34
National — 7400 DIP .55 .36
Signetics — 7474 DIP $.78 $.562

National — 7474 DIP .88 54

The above information certainly
doesn’t contain any earth-shattering
news (except to show my friend the
slight price difference between the
two). But ... and look out, here

comes the good part . . . after getting

the whole package together he hap
pened to glance at the James and

Godbout ads in 73 and suddenly
discovered what low prices really are!
Here's the way they stack up with

regard to the two I[Cs picked at
random:
Godboutr — 7474 DIP .36
James - 1474 DIP 32

Godbout — 7400 DIP .18
James  — 7400 DIP 16

And those are single quantity prices!!
Rather incredible, right? Well, you
ain't seen nothin’ yet! Both Godbout
and James offer a 20% discount on
orders of 100 or more!

Normally |I'm pretty level-headed
and don't get too excited about such
things, but this really intrigued me.
Furthermore, it occurred to me that a
lot of other people out there in
hobbyville and small businessiand
might make the same mistake (using
DEM price lists) when getting ready to
manufacture things. Therefore, |
decided to do some checking into the
situation and find out just what was
going on. A phone call to Bill God-
bout cleared it all up. Very simply, if
you're going to be buying ICs in the
hundreds of thousands, such as God-
bout and James do, then the manufac-
turer brings out an entirely different
price list than the one my friend had.
But the most important point he
brought out is that the chips he and
James (and most of the other large
volume dealers) are selling are full-
spec ICs. Your first impression after
seeing the large difference in those
prices is that the dealers must be
selling something other than quality
material. Not so.

MISCELLANEOUS

About a year ago | subscribed to
Ham Radio and QST for the express
purpose of keeping track of the “com-
petition” and their coverage of the
computer hobbyist/microcomputer
applications area. Each month when
those magazines arrived it became
more and more obvious that | had
wasted my money. But, | hate to just
throw them away . . . after all, there's
very likely somebody, somewhere,
who would like to have them. | think
perhaps they’ll be going with me to
the next ham swap.

Quite often | have people ask me
about the opportunities for getting
into computer programming and/or
maintenance through the experience
they've gained “working"” with a
hobby system. | wouldn’t want to
discourage anyone, but | think such
an approach would depend an awful
lot on the individual and his plan of
attack. The idea is not too terribly
farfetched, though. | glance through
the Sunday Los Angeles Times classi-
fieds every now and then to keep
track of anything that might have a
bearing on the computer hobbyist
field. It's interesting to note that 1've
been seeing more and more ads for
microcomputer-experienced per-
sonnel. By “more and more,” | mean
4, 5, or 6 each Sunday . . . compared
to none a year and a half ago.



DIGITAL DATA RECORDERS

USING 3M DATA
CARTRIDGES

Model 3MI — $169.95

Model 3M3 — $199.95

BRAND NEW DESIGN!

Featuring the radically new "“UNIBOARD" method of construction for data cartridge drives. The major computer
manufacturers are changing from cassettes to cartridges at a rapid pace because of freedom from binding and greater data
reliability. Now, these professional type units are priced within the range of all data users. Being made primarily as OEM data
storage units for the world's major manufacturers, these units, together with controller board and software ROM, are being made

available to the individual user as well.
* Appearance and specifications may be changed slightly following acceptance tests now being conducted by OEM users.

MODEL 3mi — Uses the 3M Data Cartridge type DCI100A. This

cartridge contains 150 feet of .150 tape and is the
same cartridge used by H.P. and others. Runs at 4800 baud NRZ,
2400 baud P.E. Tape speed adjustable but nominally set at
5"/second, Maximum recommended flux density 1200 fcpi.
Cartridge measures 2-1/8" by 3-1/4". This model is ultra compact,
yet extremely capable. It is intended for word processing, mailing
list use and other applications requiring the compact storage of data.
Data location is by inter-record gaps and automatic file search. See
Common Specs and 2SIO(R) below. 2S5I0(R) is NOT required for
use, but is highly recommended for 8080 and Z80 users.

Uses the 5M Data Cartridge, model DC300. This

MODEL 3M3 cartridge contains 300 feet of .250 tape in a sealed
container. Records and plays at 9600 baud NRZ, 4800 baud P.E,
Nominal speed 8" per second. Max. recommended flux density
1200 fcpi. Using four tracks, you can store nearly 2 megabytes of
data on a cartridge. Cartridge measures 4” by 6''. Tums counter
indicates tape position. Inter-record gap light gives more accurate
position 2SIO(R) is NOT required for use but is highly recom-
mended for 8080 and Z80 systems.

FULL SOFTWARE CONTROL
COMMON SPECIFICATIONS of record, play, fast forward and
rewind. LED indicates inter-record gaps. EOT and BOT are sensed
and automatically shut down recorder. Can also be manually
operated using the switches on top which parallel the software
control signals when not under software control. Signal feedback
makes it possible to software search for inter-record gaps at high
speed. 117V — 60 Hz — 5 watts.

For 8080 and Z80 users: Comes complete with software program
listings for the programs on the 2SIO(R) ROM below. 6800
software is being written but not yet completed. These programs
give FULL SOFTWARE CONTROL.

CARTRIDGE AVAILABILITY Cartridges are made by 3M, ITC,
Wabash and others. They are available at all computer supply houses
and most major computer service centers. We can also supply them

at normal current list prices.

NEW AUDIO CASSETTE INTERFACE* Phase Encoding inter-

face for use with audio cassettes or NRZ recorders. Runs
2400 baud phase encoded on good quality audio cassette recorders.
May also be used with 2SIO(R) above to use the 2SIO(R) cassette
programs with your audio cassette player. Can also accommodate

‘“Tarbell” tapes and K.C. Std. tapes. $50.00, Wired & Tested.
$35.00, Kit Form.

Controls vyour
TWO I/JOPORT CONTROLLER WITH ROM tarmiinal and s

or two cassettes or cartridge units. On board ROM (for 8080 and
Z80) has terminal and cassette software for turn on and go
operation. NO MORE BOOTSTRAPPING. Plug in compatible with
Altair and IMSAI. Loads and dumps memory in Hex from the
keyboard, formats tape files, punches tape, functions as a word
processor and searches for files and four letter strings within files.
Keyboard controls the cartridge units above on rewind and fast
forward. Special keyboard codes enable you to dump and read
Phase Encoded tapes as well as NRZ tapes. (Including K.C, Std.)

Call routines give access to these from vour software. *NOTE: You do not require an interface with the 3M1 and SM3

unless you Phase Encode. But, you do need an interface

to use the 2SIO(R) with your own audio cassette.

MODEL 2SI0(R) - With 1 ROM for NRZ Cassettes $169.95

(Half of above Program)
With 2 ROMs for Data Cartridges and
P.E. cassettes. $189.95 (Full Program)

(Assembled & Tested)

Kits available for $30 off above prices.

OVERSEAS:

EXPORT VERSION — 220 V — 50 Hz. Write Factory or — Datameg

“COMPUTER AID"” and “UNIBOARD" are trademarks of the
NATIONAL MULTIPLEX CORPORATION. The 3M Data
Cartridges are covered by 3M Patents and Marks. “UNIBOARD"

Patents Pending.
, 8011 Putzbrunn, Munchen, Germany; Nippon

Automation 5-16-7 Shiba, Minato-Ku, Tokyo; EBASA, Enrique Barges, 17 Barcelona, Spain; Hobby Data, SpireaVagen

5, Malmo, Sweden; G. Ashbee, 172 Ifield Road, London SW 10-9AG.

For U.P.S. delivery, add $2.00 each item. Overseas and air shipments charges collect. N.J. Residents add 5% Sales Tax. WRITE or CALL
for further information. Phone Orders on Master Charge and Bank Americard accepted.

NATIONAL MULTIPLEX CORPORATION
3474 Rand Avenue, South Plainfield NJ 07080, Box 288. Phone (201) 561-3600 TWX 710-997-9530.




How to Find a Forgetful Memory

- - diagnostics for a thoughtless computer

Symbolie Address

DEBUG
TWP

™

NEXT

Fwe

LOAD

ox
FW
SKIF
NE

TEST

MEB

LOOP
LCV

DONE

ERAROR

Loeation

043-200

201
202
203
204
2056
206
207
210
ril
P
23
214
215
Z16
217
20
Fard )
22
223
24
225
226
27
30
231
x32
233

262

EEREELE B

58833
GranBHETR

344

307
310
an
N2
313
314
315
36
217
320

Machine Coda

021
uEE
WYYy
006
377 (000
353
1680
353
041
EXN
YVY
175
I
302
225
043
174
iid
N2
rey
043
066
000 3TN
043
174
376
=32
30z
213
043
353
176
21

sasEaBaYR3

=

=t
&

316
it
Rt
am
an

Mrpmonic
LXI D

MvI B

XCHG
MOV M B
KCHG
LXI H

MOV AL
CMPE
JNZ

oK

MOV A H
CMP D

42
SKIP

MV M

itx H
MOV AH
CcP

INZ
LOAD

NCHG
MOV A M
CMP B
CNZ
ERAOR

INX H
MOV A H
cPl

INZ
MNEXT

MV A

DCR A
42
DONE

STA

JNP
DEBLG

MVI A

STA
LCV

JMP
MONITOR

PUSHB
MOV CH
CALL
OCTOUT

MOV C.L
CALL
OCTOUT

MOV Cm
CALL
OCTOUT

CALL
CHALEF

POP B
RET

Commants

Sar TW ponto

to start of block

ko be tested

Load reg B

with test word

Switch regs D-E & H-L
Load reg M with TW
Switch rege D-E & H-L
Set FW pointer

1o siarT of block

to ba trsiad

Tett ta make durs

FW 't iosled inro
samie addr as TW

S4dl wrting to
mzke surg EW w0t
ioedied inTo e
gl =5 TW

Load reg. M

wath FW

Adance PN pormires

Test to see il FW pointer
1= a1 stan of next block
Page number of next block
Mo, continue loading FW

Switch regs D-E & H.L
Retrigve stored TW

Has siored TW changed”
Yes, call EBROR routine

Advance TW pointes

Test to sem |F TW polnior

t5 &t §lart of next block
Page number of next block
Ma, ga back and load TW
into next addr in this block

Fetch loop countsr valua

from adde 264

Decrement LCV

LV =07

YWe: — have tested whole block
"LCV™ times, so jump to DONE
Siore tha lood counter valus

in LCVY

Mzike next past through
the program for the
present biock undes Tent
Hesat the loop counter
value

Srore the loop counted
m LOCV

Jump back o
vour MONTTOR

Save the TW on the riack
Move page number to reg C
Output the page

vil your ocial Commrsion
and prnt routine

Niove addr 10 reg C

Dutput the addmess

Bove tha érrant TW o rag ©
Cutput tha errant TW

Output A

carriage return and

ling fead

Retrieve TW trom the stack
Return 1o main program

Table 1. The improved memory diagnostic program. Note that
the programmer must initialize “TWP", “"FWP", and “"NB"
according to the block memory he wishes to test.

A s

Dan Stogdill VE3DWC
182 Victoria Street
St. Marys, Ontario
Canada NOM 2V0

n a recent article (73

Magazine, Oct., 1976, p.
114), | described a simple
memory diagnostic program
for 8080-based systems and
illustrated its use in trouble-
shooting 4K memory boards.
While that method is effective
for localizing gross defects,
such as chips which have one
or more bits permanently
set, more subtle defects may
evade detection. For exam-
ple, after discovering 4 bad
chips in 8K of memory, by
the simple techniques de-
scribed in my previous article,
| attempted to load and run
“SCELBAL"” — but to no
avail. After many hours of
checking and reloading scat-
tered addresses with the cor-
rect contents, it dawned on
me that when | corrected the
contents of some addresses |
was sometimes changing the
contents of other addresses.
What obviously was needed
was a more thorough memory
“debugging” approach, This
article, | believe, brings us
one step closer to that end,
and “SCELBAL" is now run-
ning fine.

The simple methods which
| outlined in the previous
article employ two basic tech-

niques. One technique takes
the value of an address and
loads it as a data word into
that same address. This is
done for all 256 addresses on
a page. Next, the values of
the addresses are compared
with their respective con-
tents. If they are dissimilar,
an error printout 1S pro-
duced. For example, if the
eighth data bit (bit 7) at
address 023 is always set to 1
due to a chip defect, the
actual contents of that
address will be 223, which
would generate an error.
However, if bit O of address
023 was always set to 1, no
error would be detected.
Needless to say, this would
cause problems in an actual
program which required that
bit 0 at address 023 be set to
0.

One way that the above
problem can be overcome is
to use a slightly different
approach. Typically, this
second technique loads a
random number into all 4K
addresses of a page and then
sequentially examines the
contents of the 256 addresses
to see if they still contain the
pattern which was loaded
into them. If enough random
patterns are tried, a bit at
some given address which is
permanently set will sooner
or later be discovered. How-
ever, a not uncommon prob-
lem is for 2 or more addresses
to interact. If addresses 023
and 025 were interacting in
such a manner that whatever
was loaded into bit 7 at
address 025 changed the cor-
responding bit in address 023,
then this second technique
would not detect the error by
virtue of the fact that the
whole page was loaded with
the identical data word.

As if the above wasn't
trouble enough, programs
which check only one page of
256 addresses at a time are
unable to detect interactions
between 2 or more of the 4
blocks of 256 bits which
actually reside on a single
2102 type memory chip.

The program described in
this article overcomes the
shortcomings listed above,



and when fully implemented
provides a potent tool for
detecting memory problems.
In order to make maximum
use of the procedure, |
recommend that you read my
earlier article in order to
understand the functional
layout of a typical 4K board
of 2102 chips.

About the Program

In my system, the pro-
gram, which is listed in lable

1, resides on page 043,
address 200-320 (octal).
Relocation should provide

little difficulty once the
mechanics of the program are
understood.

The program loads a Test
Word (TW), either 377 or 000
(octal), into one address in a
1K segment of the board. It
then fills the remaining
addresses of the 4 pages with
a Field Word (FW), either
000 or 377 (the complement
of the TW). When the 4 pages
have been filled with the FW,
the program retrieves the TW
which was previously stored
in memory and examines it to

WESTON 4449
Digital Multimeter

see If it was altered. If the TW
has been altered, an error
printout will be produced. If
no error has occurred at that
address, the next sequential
address is loaded with the TW
while all other addresses are
loaded with the FW. Then the
stored TW is once again
tested. This process is re-
peated until each address in
the 4 page block has been
tested.

The program repeats the
above procedure eight times
(your option). The reason for
repeatedly testing a 4 page
block is that the repeated
accessing of a particular area
in memory will generate addi-
tional heat, consequently
increasing the chance that
marginal chips with thermal
defects will be detected.

The programmer then sets
up the program to check the
next block of 4 pages on a
board, until the whole board
has been checked. In order to
keep the program simple for
beginners like myself, | opted
to have the programmer ini-
tialize each successive 4 page

- “149.

3% digit. Solid state. Dual slope high impedance bi-polar
A/D converter. Auto-blanking and polarity. Single chip for
logic circuitry. Overload protection. Ranges: DC Volts:
0-199.9 mV — 1.999 V, .05% rdg *1 digit. 0-19.99 —
199.9-1000 V, .1% rdg *1 digit. AC Volts: 0-98.9 mV —
1.999-19.99-199.9 V, .3% rdg =1 digit. 40 Hz — 10 kHa.
0-1000 V .5% rdg *1 digit, 40 Hz — 2 kHz. 199.9 mV —
1.999-19.99-199.9 V, .6% rdg %1 digit, 10 kHz — 20 kHz,
0-1000 V, 1% rdg %1 digit, 2 kHz — 10 kHz. DC Current:
0-199.9 uA — 1.999 mA, .2% rdg *1 digit. AC Current:
0-99.9 uA, .4% rdg £1 digit, 40 Hz — 10 kHz. 0-1999 mA,

020 167 375 020 134 010
020 222 376 020 135 020
021 026 177 023 163 100
022 140 337 023 272 004

Table 2. A typical printout
from “DEBUG." Test word
for the left-hand column was
377, while the test word for
the right-hand column was
000.

block; obviously the com-
puter could be made to do it,
albeit at the cost of making
the program more complex
and harder to follow. After
checking out the whole
board, the programmer
should change the TW and
FW to the values given In
brackets in the program, and
then test the whole board
again. You may encounter a
situation where the 377 test
word won’t be altered by an
interaction with a 000 field
word, but a 000 TW will be
altered by a 377 FW.

Table 2 illustrates a typical
printout. Note that the page,
address, and incorrect data
are outputted. As in the pre-
vious program, this program

assumes the existence of an
octal conversion and print
routine (“OCTOUT") which

it can call.

A Few Tips

When you are making the
test, do it once or twice with
the case off the computer
when it is relatively cool.
Then put the case on and run
through the procedure with
the computer thoroughly
warmed up. | found 4 defec-
tive chips with the program
when testing cool, and 4
more when testing hot. What
really blew my mind was that
two of the cool defects
showed up only sporadically
under the hot condition.
Also, this is a time when
effective use can be made of
the spray-type component
coolers. You might also wish
to sandwich the memory
board(s) between other
boards in order to entrap the
heat.

| hope you find the pres-
ent techniques as valuable as |
have. Happy troubleshoot-
ing.

DEPENDABLE!

.75% rdg *1 digit, 10 kHz — 20 kHz. Resistance: 0-199.9£2
— 1.999 K, 1T mA @ 0.2 + 2 V, .25% rdg £3 digits. 0-19.99
K—199.9 K, 10 uA@0.2 +2 V. .1% rdg 1 digit. 0-1.999
M, 1TuA @2V, .2% rdg £1 digit. 0-19.99 M, .TuA @ 2 V,
.5% rdg *1 digit. Specifications: Conversion Rate: 4 per sec.
CMR: 80 dB. NWR: 38 dB. Power Req: 115 V, 50 — 400
Hz. Temp: 25°C 3°C, 0° C-50° C at derated acc. Size:
2.25"H x 5.45""W x 7"'D. Weight: 2% Ibs.

AST/SERVO SYSTEMS, INC.

20 REPUBLIC ROAD NORTH BILLERICA. MASS. 018582

817-867-8541

a1 d



programming
problems?

IF you need to know how to:

e service interrupts

e do multi-precision
arithmetic

e convert number bases
e handle arrays and tables

e control complex
peripherals

e use the stack pointer

e debug your programs

TH EN . . . Practical Microcomputer Programming:
The Intel 8080 is the book you've been waiting for. Written by
application programming people for application programmers,
this is not a book of theory, but a book of step by step
solutions to real problems. In eighteen chapters and more
than 100 example programs it shows you exactly how to do
all of the things listed above and many, many more with 8080
assembly language. A complete programmer’s guide to using
the 8080, it also contains the full source text of a mini-
computer cross assembler and a debug program for 8080
based systems. This could be the best programming
information bargain you will ever see.

i Northern Technology Books il
: Box 62, Evanston, lllinois 60204 i
i Please send my copy of Practical Microcomputer Programming: I
T Theintel 8080 at $21.95. il
1 L1 check enclosed [] money order enclosed l
i llinois residents add $1.10 state sales tax. No C.0.D. please. il
I Please type or print l
i Name l
Ii Company 1
i Address i
' City State Zip I
\---—_----—-------—J

Vo

This Month’s Specials

NEW

Fairchild VHF Prescaler Chips

Type Description Price
11CO1FC High Speed Dual 5-4 Input OR/NOR
$15.40
11c050C 1 GHZ Counter Divide By 4 $74.35
11C05DM 1 GHZ Counter Divide By 4 $110.50
11C06DC UHF Prescaler 750 MHz D Type
: Flip/Flop $12.30
11C24DC  Dual TTL VCM $2.60
11C44DC Phase Freg. Detector £2.60
11C58DC  ECL VCM $4.53
11C70DC 600 MHz Flip/Flop With Reset $12.30
11C83DC 1 GHZ 248/256 Prescaler $29.90
11C90DC 650 MHz ECL/TTL Prescaler  $16.00
11C90DM 650 MHz ECL/TTL Prescaler $24.60
11C91DC 650 MHz ECL/TTL Prescaler  $16.00
11C91DM 650 MHz ECL/TTL Prescaler $24.60
95H90DC 250 MHz Prescaler $9.50
95H90DM 250 MHz Prescaler $16.55
95H91DC 250 MHz Prescaler $9.50
95H91DM 250 MHz Prescaler $16.50
RF TRANSISTORS
New
RCA 40290 12.5v, Ft. Typ. 500MHz 2 watts
min. at p. in 0.5 walts $2.48
2N2857 $1.85 2N6080 $5.45
2N3375 $7.00 2N6081 $8.60
Z2N3B66 $1.08 2N6082 $11.25
2N4072 $1.50 2N6083 $12.95
2N4427 $1.20 2ZNG084 $14.95
ZN5179 $.68 2N6166 $85.00
2N5589 $4.60 MRF511 $8.60
2N5590 $6.30 MMCM918 $2.50
2N5591 $10.35 MMT2857 £2.50
2N5637 $20.70
TUBES
1P21 $19.95 6146B/8238A  S5.75
2E26 $4.00 bh61 $1.00
4X150C £18.00 6680 1.00
4X150A $15.00 6681 1.00
4CX2508B $24.00 7984 £3.95
4X250F 22.00 8072 $32.00
DX415 25.00 Bl06 $1.95
572B/T160L  $25.00 8156 £3.95
811A $7.95 8950 $5.50
Th o U EELL8S
: 89/2
4652 /8042 $6.95 AE2I 50 62,
5894 $32.00
A146A o4 75

JUST ARRIVED! These radios have just been
pulled out of service. Set up for approx. 150 MHz.
Clean. All tubes included. No accessories. Prices

FOB Phoenix.

Motorola U43 GGT $49.95
GE TPL $99.95
GE MT-33 $39.95
NICAD Batteries, AA, 1.25 volis 49¢ ea.

GEL/CELL #GC1215, 12 volts, 1.5 amp hrs $19.95

We have all types of test eguipment. Call or

write today!

Mz

electronics

2543 N. 32ND STREET

PHOENIX, ARIZONA 85008

PH. 602-957-0786




Jim Huffman WA7SCB
HUFCO

PO Box 357

Provo UT 84601

ost software articles

I'm finding in all the
popular magazines are written
in software lanquage, which |
have a heck of a time under-
standing. I'm just a radio
amateur, not a computer
genius. So it takes a little
more detailed explanation for
me to understand what's
going on. However, | have a
little business of my own and
to help my business | pur-
chased a SWTPC 6800 com-
puter kit. Once | got the
machine together, | was most
anxious to put it to work for

my business. And that's
where | gained a little soft-
ware knowledge. After

writing the program for my
business, | thought it would
be interesting to present the
same program, with a few
changes, to my fellow hams.
So, here it is.

The object of this article is
to give you a logkeeping
program and to explain how
the program works. You may
not have a 6800 micro-
processor yourself or may
want to develop the program
for your IMSAIl or MITS
computer. Or, you may not
even have a computer and
perhaps just want to know
more about software. If you
have a Motorola 6800 micro
processor and you are a radio
amateur, the program listing
at the end of the article is for
you. This program does a few
unique things and can be
modified just like an elec-
tronic circuit to best suit
your personal needs. First of
all, we'll spend some time
talking about the basic
concept of the computer
program and what it is sup-
posed to do so you can have a
little better understanding of
what's going on. Then we’ll
talk about the details of the
Amateur Computerized Log
keeping Program.

Before we jump right into
the meat of the article, |
should tell you a few things
about the program and how it

A Super Log

- - a program for the

ham shack computer

operates and exactly what it
can do for you. To begin
with, it's a Search program. It
will search for data entered in
memory, by using the first
three characters entered. It's
not an alphabetic search:; it
simply uses the first three
characters, which can be
alpha, numeric, or anything
you want. This is a natural
for amateur radio calls since
the /ast three letters of any
callsign are different for each
amateur station. (While
indeed it is possible to have a
WA7SCB, a K7SCB, a
KB6SCB, etc., odds are against
working a bunch of hams
with the same last three let-
ters.) A typical input to the
computer might be that
shown in the photos. Note
the call letters start on one
line and the state begins on
the other. Thus, the com-
puter can search for the call
letters, or the state, or for
whatever is on one line. There
are also some entry and
change programs that allow
you to delete entire lines of

data, thus removing someone
from the logkeeping mem-
ory. If your computer has a
cassette interface, there is a
program to store logs on digi-
tal cassettes and read them
out on a later date if you
need to, to produce hard copy
on a teletype or line printer.

The only character that
can be accessed directly by
the keyboard without punch-
ing another button is S. S is
the key that tells the program
to go into the search routine.
The computer will come back
with CALL? You then insert
the last three letters of the
call followed by a period. The
period causes the program to
start running and the com-
puter searches through
memory. Any time vyour
processor comes to a line of

LOAD ACCIMULATOR “A" (IN EEX)
LBA A

IMMEDTATE -

information that starts with
the three letters that you
punched in, it will print them
on the screen of the CRT.
You then can ask for any
other listings that start with
those three letters by pushing
any other character on the
keyboard (preferably line
feed — makes for a neater
display). Or, you may go
back to the main program by
punching a Y, telling the
computer, “Yes, this is the
guy | was looking for.” You
may Enter data by holding
down the control button and
then punching the letter E. If
no more memory positions
are available, the computer
will come back with FULL
(not all of us can afford
64K); if there are memory
positions available the com-

BE XX (XX is dsta)

DIRECT - 96 XX (XX L3 addrecs 0D XX}
INDEXED - A6 ZX (XX {s amount of offset from “index" contents}

EXTENDED -

BE XX XX (XXXX is Full address)

Fig. 1. 6800 addressing methods, using “Load Accumulator

A" instruction as an example.

EEE



puter will respond with
CALL? You then enter the
data that you wish to be
stored, formatting it as shown
in Table 1. (Of course, you
may use your own format,
but you do need to standard-
1ze. This way you’ll be able to
search for the data again at
some later date.) After you
have entered all the desired
data, press the period. The
period then terminates the
Enter Routine and the com-
puter sends “*73s”". Those of
you who do not go along
with saying ""73s" in its plural
form simply change the pro-
gram to say “73" or “blank"
or “thanks” or whatever you
want

The third mode the com-
puter operates in is Change.
When you push control C, the
computer comes back with
CALL? You then enter the
first three letters and hit a
period. The computer
searches for the data, then
prints out a line of data on
the screen. If the line shown
iIs not the one you wish to

A4 s

The WA75CB station.

change, just push line feed,
and the computer will search
for the next entry in your
computerized log that has the
same first three letters. As
soon as you come to the call
letter that is the one that you
wish to change, depress Y
which activates the CALL?
response. Now you can re
enter data. To delete the
entry, all you do is enter a
space and a period. This is
because in the Enter Routine
the computer is searching for
spaces in memory. If it finds
anything but a space at the
beginning of a line, It assumes
that there 1s some valid data
there and goes to the next
line of data in memory. Thus,
inserting a space as the first
character in a line of data in
memory will delete the entire
line of data. The next time
you use the Enter Routine,
the computer will find that
space, and your new data will
write over the old line In
memaory.

Obviously, if the computer
is looking for spaces in

memory, the first thing that
we have to do is to stuff
spaces in memory. We have a
program to do that and it is
called Load Up (with spaces)
routine. You have enough
open memory positions to
store as much data as your
configuration is capable of
handling. Of course, you
could just put a space in
every 32nd character (the
beginning of a line in mem-
ory).

Any time a wrong char-
acter is punched on the key-
board, the computer says
“GOOF!" It can say anything
else you'd like it to say, but
GOOF was convenient and
doesn't take much memory.

Programming — General

As | said, | am a radio
amateur and not really a
computer programmer. In

order to make my computer
work, | had to first learn what
was going on inside. It's
simple enough to understand.
There are three basic parts to
a computer: the 1/0, the

processor, and the memory.
The function of the /O is
pretty simple. It's a way to
input and output data from
your computer. The function
of memory is simple too. It
remembers. That's all there is
to it! It’s the microprocessor
that's tricky. The micropro-
cessor is a collection of regis-
ters, decoders, timing circuits,
and whatever else it takes to
perform the functions of
decoding information from
memory. The microprocessor
Is a programmable AND gate,
OR gate, Adder, Subtractor,
Shift Register, etc.

A typical microprocessor
has several registers inside it.
These registers are used for
temporary data storage,
manipulating data, shifting
bits around timing, decoding,
etc. The 6800 is a typical
microprocessor with several
registers. It has two registers
called accumulators (the A
accumulator and the B accu-
mulator), which are nothing
more than 8-bit data registers.
A hexadecimal B6 is the com-



mand to “load Accumulator
A." It's called Load Accumu-
lator A Extended because it
tells the microprocessor there
Is an address to follow. The
6800 also has some other
modes of operation; for
example, it's possible to load
the A Accumulator from an
address specified in another
register in the 6800. The
other register is called the
Index Register. The com-
mand Load Accumulator A
Indexed can also contain off-
set so that you may either
add or subtract from the
number that is the index
register for your memory
address. Another mode of
loading the accumulator with
data is the direct mode. The

direct mode is limited
because it is only a 2-bit
address. Thus, the highest

number you can specify is
address FF, which amounts
to 265 memory positions.
There's still another mode of
loading the accumulator, the
immediate mode. In the
immediate mode, the accu-
mulator is loaded with what-
ever data is in the location
“immediately” following the
instruction. The accumulator
is told to be loaded and then
is given a number to be
loaded with. Fig. 1 shows the
modes of putting data in the
accumulator.

Mnemonics are aids to
help us remember things. It's
pretty tough to remember
C6, A6 or B6 but fairly easy
to remember Load Accumu-
lator A, or Its mnemonic,
LDA A. If a person has an
assembler, a program can be
generated using just these
mnemonics (i.e., no hexadec-
imal or octal numbers
punched in at all). Typing in
STA B SWER would result in
storing the B accumulator in
a location which has a sym-
bolic name of SWER (some-
where). In our machine-
language coding the
mnemonics simply serve as
memory aids for the instruc-
tions (and symbolic names
for addresses are not used).

Without some way to talk
to it, the computer is a pretty
useless device. The read only

Front view of the home brew terminal.

memory in the SWTP 6800
computer is nifty because the
first thing that happens when
power is applied is that a
Power Up Routine is executed
and the computer prints an
asterisk (a prompt character)
on the screen of the CRT or
teletype. The SWTP com-
puter then recognizes the
commands L, M, P and G.
The M command (modify)
allows the loading of pro-
grams into memory. With the
L command you may load
the programs from a punched
tape, and the P command
will cause paper tapes to be
punched. The G command
starts a program that has been
loaded into the computer.
The G command makes the
computer begin at whatever
step has been designated as
the beginning step for your
particular computer program.

The Ham Computerized Log:
A Blow by Blow Description

The program is written in
sections. The first piece is the
main routine. This routine is
responsible for recognizing
various command characters
entered at the keyboard.
Those are S, Control E and
Control C. Any other char-
acter entry will get an error
message (GOOF!). Other pro-
grams include the Enter Rou-

tine, which starts at a certain
point in memory (specified
by vyou), then checks that
point, and every 32 charac-
ters beyond, for a space (hex-
adecimal 20). When it finds a
space, it requests your input
of data which will then be
written on that 32 character
line of memory. If the enter
program searches beyond
your specified memory point
and cannot find a space, it
concludes memory is full and
sends you a "“FULL" mes-
sage.

The Search Routine takes
your keyboard entry of three
characters and then searches
through memory on a bit-by-
bit basis beginning at char-
acter position 0 and checking
every 32 characters there-

INITIALLY: -.
M  ADLE ENT B 2§
ADL9 ERT § -Eﬂ

ARGA ENT GF

- : == gl
rress G ~compuler EEYVE O

after. It will look for the first
character that you typed in at
character position 0, 32, 64,
etc. As soon as the routine
finds a match, it skips to the
next character and checks
that for a match. If there is
no match, the routine pro-
ceeds to the next 32 char-
acter set. If it finds a match it
checks the third character
and if this matches also, the
program assumes this is the
correct character combina-
tion and prints the entire
message.

The Change Program is
entered by pressing control C,
It does everything the Search
Program does except that it
jumps back into the Enter
Routine once it finds the
correct line. You can enter

Fraus ¥ -computer says @OOF1"™

L - 17 . =
ii EBil I8 WELl. COmMPULET

T0 ENTER A NAME

{11 checkour OK and is' ready fo wae.

Preas E-gdmpiuiter says = CALLT"
Type in name=Eirst three letterd duplicate, others okay

to abbreviate.

At end of entry, hit the period,

pays "¥T3x

Lottt et
i0 FIED A NAME

HEiT S COEp UL ET SETS

Enoter Dame BOF [irsEl

e . s
iy =T BTAICIEEE 45w E

-
.

three leftteTe. then & pericd

A. 1L o 19 corrcect, HIL Y
B :!_ vaeE 18 WTOMNE. Bit .'EE"
TO0 CHARGE AR EMNTRY

First search to insure it's chare

ILOX, hit C, computer says "CALLT"
Enter firac ehres, then a perlod
Enter "Y' or BB,

Compoter jglves noew nama or printsg ""CALLY
Enter changes (delete by BB then hit period)

Computer save

Table I. Program operating commands.
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LOCATHDN COE AGDHELE MMEMONIC
oo ED JSR INEEE
ol 43
L EF AL
5] Ce Lha N i g
i fi5
L1 11 CBA
oh 27 BEQ
a7 14
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o |
A 1i CEA
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i 63
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0010 27 BET)
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13 Bl
it &f
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16 Al
) i i
18 ED JSR "OUTLINEY
18 e
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oomrE B
ENTER BOUTINE
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21 (o
231 1F
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24
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26 op
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A ED ==
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2D FE LOE SACE FAOM TEME .
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30 L
3l Rl
a2 [ -kl
13 BD ANOTHER JSR INEEE
34 El
15 AC
16 AT BTA A INDEX
17 14
jB Ch LD& B o)
19 2E
IA 11 CHA
3B 7 REQ
iC 4
30 [T IEX
IE 7= IMZ BACK “ANOTHER"
iF ol 4
QOL0 13
aoLT CE “Fis™ ILOX WITH MESS STANY
L3 il
ikl =8
iy F¥ 5IX- 18 AEGCIS
L% Al
b i
&7 il ISR "OUTLIRE" COMPUTER
BEZX "71"a"
& ]
49 AD
LA 1E JHE RACK TO MaTH
L8 ]
&L (]
&0 Cé "“LOOKY" STA B 20,032, ,)
LE 20 -
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ha B3
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35 &F
3% FF ETX
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1. ol |
50 Ch LOA B W
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5C o
50 Fd
SE i1l CHA
iF 2E 3CT
Soe0 [ L]
&1 TE JeF BACK AGAIN -
“AROTHER" LOOW.

COMMENTS

NIDU CHARA TW ROUTINE
PUTS CHARA IN ACCUM A

LOAD A WITH CONTROL E
TO COMPARE WITH &,

COMPFARE B & A
BRANCH IF EQUAL TO “ENTER"

COMPARE A WITH “8"
IF EQUAL GOTO “SEARCH™

MESSAGE START LDOK UF,
ABSC.

COMPUTER 'SEZ "'GOOFI™

FRELOADED 3Y USER. CONTAINS
ADORESS WHEREE FIEST DATA
WILL BF LOADED

FIRST CHARA TN MEM,
COMPARE 8P & FIRET CHARA

MRANCH NOT EQUAL TO “LOOKT™.

JUMF TO "HAME™ SUER

ETORALY

HIERJG CHARA IF SUBR.

FUT A TH MEMORY LOCATION
PUT (.) IN.B

1§ CHARA & (.)7
BRANCH TF EQUAL “FIN“

GET ANOTHER CHARA &
FUT Th MEM 1OCA X

STANG OF HESSACE 1IN agac

PUT LIME LENGTIN IN B

NP - TRCEEMENS THEEX
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T “Lgr™

1L IR TEMP.

LAST MEM ADR M5B
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Lt} Ab
89 &C
BA 5D JSR OUTLINE COMPUTER
SEZ YEULLY
6B (1]
6C A
& 1E JUMP TO MAIN
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AESD Fr “HaMer ETX TEMF. BOID X 1IN TEMF STORAUE.
51 [
. Th
53 CE LDX MESS START
54 gl
55 (1}
56 FF ETX Ap4LC MESEADE BEGIN REGIS AdLC,
59 Al
38 &4C L
33 BD JSR "OUTMESS" COMFUTER. SEZ "“CALL?T
34 (1]
38 AE
ABSL 33 [
EMNT ROUTINE
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BEZ "CALL"Y
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TE CE LOX IM TEMP LINE START
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Q08D &
gl BD ISR INFEE HMIENI'C CHaAEL TN ROUTIHE
B2 El
By Vi
AL AT ETA A IEX'D FUTS INFUT CHARA IR BUFFER
B35 bl ALDE
EE Cé DA 8 (.} FUT (.} IR ACCOM W
B iE
BB 11 CEA COMPARE B ARD A
B 24 ENE ROT EQUAL ERARCH TO "SUSNMORE"™
BA 4]
BB BD JER "SEARCH CHARAM FINDS MATCHING CHARACTERS
BC W]
D Fi
HE iF CLEAN ALDM
BF gg
0030 a3
Bl :E Jey 10 "ENTER" ALICASS DETA ENTRY
Fi i
23 ZA
BL JC SOMrEs IBC A LDX
§3 B
=1 a%
37 TE JHE & LOAD ABOTHER
TO TEMP LINE
=1 pe
oo Bl

DUTLINE SUBROUTINE

EIDAE I-‘i-l;I OUTLINE BTX TEMP KEEP CONT OF IND REQ IN AD&E,
A A
Al GE
Ad FE LDX ADSC [CHAR STAET) CET LIKE STARTINGC
ADR FROM ABLLC.
Ads Al
AS ac
Al AL ANIOTHES DA & X'd PUT 15T CHARA IN ACCIM A,
A7 #2 LDaAX
AR cE 1ha 5 (.}
AL IF
AN il CHA COMPARE 4 TO & (.)
ﬂ i; a4EQ BRANCH IF EQUAL TD CHELF
AD BD JER DUTEEE HIKHUG CHARA OUT ROUT.
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Bd e
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a7 (] ]
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the new data, changing what-
ever data is in the 32 char-
acter line of memory.

There are two main sub-
routines. One is the Search
Character Subroutine (this is
used by the change program
and the search program). The
Search Character Subroutine
looks for a particular char-
acter until it finds a match in
memory, then holds the
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memory location in the index
register.

The other is the Outline
Subroutine. This one is used
in conjunction with a tempo-
rary memory position to
output various messages to
the operator. Once vyour
messages have been entered in
a given place in memory, the
QOutline Subroutine will print
them on the screen whenever

you call for them.

Terminators for all the
routines are periods. When
the computer sees a period it
will know that is the end of
an entry or that it is the end
of a line of memory.

Quirks, Problems and General
Points of Interest

Let's go to the beginning.
The main routine is located at

0000 and goes through 001F.
If you are an SWTP purist
who is obeying the manual’s
suggestions, you may want to
put the main routine some-
where else. The SWTP books
suggest you leave locations
0000-0020 open for future
floppy disc interface, It's easy
to move the main routine.
Also, you may not like the
computer recognizing S, CTL
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whatever codes you wish (see
0004, 08 and OE). Note that
O01E contains the starting
memory location. Should you
decide to store your log info
in some other part of mem-
ory (maybe the last 4K, or
so), you mustn't forget to
change this address.

The enter program at 0020
looks for spaces to find an

to use spaces; it's just that |
liked ‘em. You can put just
about anything in 0024,
Note, too, | went to a little
subroutine at A0S0 in the
middle of my program. |
added these steps after the
entire program was written
and wouldn't work. You
could put these steps right in
the program, or at some other

Also, location 0059 loads
accumulator B with the most
significant bytes of the last
memory location you are
using (mine was OFFF until |
recently added memory).
Don’t forget to make 005A
fit your system.

Here is an interesting point
concerning the EDIT Routine
(0075). With this jewel you

That’s why you should search
to make sure what you want
to change is really in the
computer, because if the
computer says “NO!" in
EDIT Routine, it means there
are no more lines of data
starting with the characters
you entered. The problem is
that you will then be writing
over the message that says

a7
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Searching by state, and then retrieving information on a station worked in that state.

“NO.” Don't panic when this
happens. Just type
“LF/CR/NOL" The period
will terminate the edit rou-
tine and eliminate this prob-
lem. This will probably only
happen once; after that you'll
learn to search before you
change!

The search routine starts
at O0CA. It is pretty straight-
forward. An interesting point
iIs that it has an upper mem-
ory limit, too. This is the
address of the highest mem-
ory position you want to
search for. My upper address
is OFFF (add one = 0100).
So, the most significant byte
01 is put in the Search Rou-
tine at 0028.

Finally, one last point: In
the Miscellaneous section,
note the memory storage allo-
cations. Temporary data (the
three characters you want to
search for) are located at
0140 through 014F, and all
fixed messages start at 0150.
Normally this causes no
problems, but if some over-
zealous person gets to your
computer and decides to
figure it out alone, he or she
may type in over 16 char-
acters instead of the three
needed, probably figuring the
computer will find it faster
that way. Of course when 16
characters are exceeded, the
entries will start writing over
all your nifty messages. If
you find some rather weird
messages coming out of your
machine, check and see —
chances are your friend wrote
the Gettysburg Address for
you ... all over your pro
gram! =

I
A EDITORIAL

from page 72

conventions have been drawing the
bigoest crowds, so we know that a
large percentage of hams are definitely
interested in computers, The articles
in the 73 |/O section reflect this
interest and have helped develop Iit.
Computer firms exhibiting at hamfests
have been most enthusiastic about the

HEE

response . .
ment.

Not as much 15 known about ham
exhibits at computerfests, but there is
a marked increase in getting ham
licenses by computer hobbyists, They
are well aware that a great many of
the recent applications for computers
have been in ham-oriented applica-
tions ... and they are greatly en-

and the sales of equip-

thused over the prospects of being
able to interface their system with
another over the air. You'll see a lot
of this happening as more and more
repeater systems get geared up for
this,

Computerfests and hamfests pull
about the same size crowds since there
are about as many computer hobby-
ists as amateurs in the country. But,
while amateur radio is growing at
about 11%, computerists are growing
at about 100% per year ... it may
turn out that @ major source of new
hams will be via the computer hobby
instead of CB. All the more reason to
tie hamfests and computertests
together.

If your club is figuring on a ham-

fest, you could do worse than get our
package of information on the hobby
computer field ... it's S50 and you
get a list of about 300 hobby com
puter clubs, over 500 manufacturers
and dealers (for prizes and exhibit
booth sales), newsletter publishers and
magazine editors, You'll also get
instructions on how to get PR in this
field, The list is on gqummed labels,
ready to use.

If yvou have anything big planned,
you might call me and see if we can
coordinate, | might be able to help set
up your speaking program with top
computer talent and even help sell a
few booths, too. There is only so
much of me to go around, so it's got
to be good-sized.



The first 8-K that NEVER"

SPECIFICATIONS:

8K SC - 8 Specifications:

Access Time:

Current Req:

Memory Chip:

500 ns Max,
on reqguest)

(225 max

Less than 200 ma per
1024 words maximum

AMD 91L02 APC (low

power 1K x 1)
+5 to +10 voltis

1.5 to 2 Volt,
Automatic power
loss sensing circuit.
Eliminates need for
switches.

Voltage Supply:
Battery Standby:

Address Select: 8 ea. Spst. switches

in a Dip IC package
(No longer any need
for a soldering iron
o change address.)

4 ea. 7805 regulators
with individual heat
sinks to run cooler.

NONE! Your wait light
will not burn because
of a memory wait
state.

ALL ADDRESS, CONTROL, AND
OUT LINES FULLY BUFFERED

+5 Volt requlated:

Wait States:

DATA

Circuit Board

Double sided, G10 glass epoxy board

Plated through holes. 5 mil. tin minimum

Solder reflow processed

Solder mask on both sides of PC board

Component lay out silk screened on
component side of PC board

Gold plated edge contacts

No jumper wires used

Professional layout techniques used
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ALL ADDRESS, CONTROL, AND DATA QOUT LINES
FULLY BUFFERED
@
QUANTITY, DEALER, AND CLUB INQUIRIES INVITED
-

PLUG IN-COMPATIBLE WITH ALTAIR® AND IMSAI"
|IC SOCKETS INCLUDED

$295.00 Kit

LIMITED TO CAFACITY OF

SEALS.

ELECTRONICS

KNOXVILLE, TN. 37919

BOX 11651,

STANDBY BATTERY

S5394.00 Assembled — $2.00 Shipping and handling

(615) 693-8655/TWX 810 583 0075

DEALERS &

Mr, Peter Bickerdike

CHANNEL RADIO & ELECTRONICS

18 East Ortega Street
Santa Barbara CA 93101
Phone: 805 965 8551

THE COMPUTER MART
314 5th Avenue

New York NY 10001
Fhone: 212-279.-7757

THE DATA DOMAIN
111 South College
Bloomington IN 47401
Phone: 812-334-3607

THE COMPUTER MART
625 W. Katella Avenue, 710
Orange CA 92667

Phone: 714-633-1222

%k COMPUTER MART

DISTRIBUTING COMPANY

Orange CA

714 633-4634

DiSTRIBUTORS

THE COMPUTER MART
1097 Lexington
Waltham MA 02154
Phone: 617-890-0677

THE COMPUTER MART
151 Kline Blvd.

Colonia NJ 07067
Phone: 201-574-2173

HOBBY TRONIC DISTRIBUTORS
1218 Prairie Drive

Bloomington IN 47401

Phone: 812-336-6380

MJB RESEARCH & DEVELOPMENT
36 W. 62nd Street
New York NY 10023

Phone: 212-245-8530

MCED COMPANY

Suite 101, 1600 Hayes Street
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Short On Memory?

- - build this 2K board for
your 6800

John W, Molnar WB2ZCF

Box 561

Ridgefield NJ 07657
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Fig. 1. M6800 control lines used by the memory interface.
Read/write line (R/W) controls flow of data on 8 bit
bidirectional data bus. The valid memory address line (VMA),
when HI, allows the interface to respond to the 16 bit address
on the address bus. Each address line, when HI, represents a

power of two in the binary numbering system. For example, if

lines AO, A2, and Al0 are HI, the address sent to the interface
isequal to (20=17 + 22 =4 + 210 = 1024) or 102910
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memory. Note that only address lines A0-A9 go to memory, as
the interface uses remaining lines to decode valid memory

addresses.
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edical science tells us

that only a tiny frac-
tion of the human brain's
capacity iIs used during an
individual’s lifetime. This
excess memory capacity is
unfortunately not a feature
of the average home micro-
computer system, a fact
which usually causes the
experimenter to seek addi-
tional “brain power” almost
as soon as the new micro kit
or prototype is finished and
running. Most of the commer-
cially supplied micro kits
provide only minimum
memory, usually 1024 bytes
(1K) or less. It is in this
memory that the user’s appli-
cation programs and language
processors (such as BASIC)
must reside.

A typical amateur radio
application for a micro
processor system is the
control of a RTTY station.
The micro can be pro
grammed to send CQs, answer
calls automatically, detect
speed changes, etc. However,
it becomes immediately
obvious to the operator of
the station that more
memory than is supplied with

most micro kits is required to
handle even the simplest
functions, such as sending a
list of station equipment. For
example, the single message:

CO CQ FROM WB2ZCF — “JOHN"™

takes about 33 characters,
including shift functions.
Taking into account that the
machine code to control the
system occupies the same
memory, it becomes obvious
that, when stored in memory,
even a short list of equip-
ment, when added to other
operator comments, rapidly
eats up critical space. Think
about some of those other
functions that can be con-
trolled by a micro, and you
will be ready to consider
adding memory capacity to
your micro system. There are
two ways of making vyour

micro smarter — buying a
commercial 2K or 4K board
and sliding it into vyour
system or, in the best ham
tradition, home brewing a
memory system for vyour
setup.

This article describes the
latter approach — a complete
do-it-yourself 2K memory
system for a Motorola 6800
type microprocessor, includ-
ing interface and memory
board. The design uses popu-
lar (and inexpensive) 2102
static memory chips, and the
interface design may be
modified to support other
microprocessors. All parts
used in this project are readi-
ly available from 73 adver-
tisers." | have attempted to
present in logical order the
background required to
understand the project, the
design criteria, pitfalls, actual
construction and logic analy-
sis, and, finally, the debug
techniques used in bringing
up the add-on memory.
Hopefully, this will encourage
those of you who need addi-
tional memory for vyour
systems to consider building
it yourselves.

The Background — or, the

Microprocessor's Nervous
System
The Motorola MG6800

microprocessor 1S capable of



supporting up to 65,536"
bytes of random access
memory. The single byte
accessed during a machine
cycle is selected by 16
address lines. Each address
line may be viewed as a digit
(1 or 0) in the binary system;
therefore, the unique mem-
ory address generated by the

micro is really a binary
number in the range of
0-65,535 (see Fig. 1). The

data to be read or written by
the micro is transferred over
eight data lines, or the data
bus. The memory is directed
to read or write by a single
line, the R/W line. If the
6800 places a 1 (TTL HI) on
the R/W line, the memory
sends the single byte of data
(whose address was presented
on the 16 line address bus) to
the micro over the data bus.
A 0 on the R/W line causes a
memory write to occur; the
data on the data bus is writ-
ten into memory. One
control line, called VMA
(Valid Memory Address), is a
1 if the micro really wants to
access memory. Ihese lines,
the address, data bus, R/W,
and VMA, must be used to
coordinate data flow between
the micro and our planned
add-on memory. The logic
required to do this is called
an /nterface. We will build a
simple interface to control
our new memory (see Fig. 2).
Since all micros do not have a
VMA line or its equivalent,
the design of the interface
includes a method of re-
moving the VMA function.

Interface Design — Control-
ling the Data Flow

The interface has three
primary functions. The first
and most important function
is to determine that the
address on the address bus is
really intended for our
memory. You may wonder
how an address could possi-
bly be invalid — until you
realize that when adding a 2K
memory to a system capable
of addressing 65K, some
means must be employed to

*All numbers are base 10 unless
otherwise indicated.

"
| - R
i
-y
=

H'p
¥

LI T

— e ———

) =2 Ny -

|

&d & - 5

I‘ %
L,.dl-

P —ll--l-—h.-l-l

- EE"“

3": ki W i-

ﬁu#;* 1iﬂ:i 41?

—J—i

Completed memory interface (left) and 2K memory board (right) using 16 type 2102-1 RAM
chips. Note ribbon cable (rear) used in system interconnection. The interface is constructed on
pertboard, using wire-wrapped connections. The memory is built on a scrap piece of PC board

with etched power leads.

“channel’”” addresses to the
area where memory really
exists. This process is called

address decode and is a
concept common to any
memory design. There are

address decoding techniques
that could make our 2K add-
on respond to any 2K range
of addresses within the allow-
able 65K, but for simplicity
we will place our memory In
the range of 0-2047. The
actual process of address
decode is simple in practice,
requiring only a couple of
packages in my design.
Recalling that the data bus
in the 6800 is bidirectional,
we need some method of
making the memory correctly
receive and transmit data over
a common bus when com-
manded by the R/W line.
This, the second feature of
the interface, is accomplished
by using three-state logic.
This logic has the familiar 1
and 0 TTL output levels, as
well as an "“open circuit”
state. Thus, upon command,
a gate with three-state output
capability may appear to be
an open circuit to any other
device on the same line. This
allows us to parallel (OR-TIE)

many gates to the same bus,
with only one actually driving
the bus at a given time. The
design presented here uses
three-state logic to drive the
data bus. On a memory read
cycle, the gates driving the
bus are turned on (or
enabled) by the R/W line,
allowing memory data to
flow from the 2102s to the
microprocessor. On a write
cycle, the gates previously
enabled are driven into the

(see Fig. 3). The final func-
tion of the interface is to
buffer the address, data, and
control lines. Most MOS
microprocessors such as the
6800 can drive only one TTL
load per line; thus It is most
important not to overload the
micro. The interface uses
7400 gates between all micro
lines and interface logic.
Using the NAND gate as a
buffer causes the signal to be
inverted, a useful character-

open circuit mode, allowing istic Iin some parts of the
data to flow into the memory interface.
DATA ‘[> THREESTATE. | A TO 2102(WRITE)

CONTROL LINE

BIT O
- JD&I'.EI. FROM 2102 (READ)

AT
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Fig. 3. Three-state logic allows devices to be paralleled on the
bidirectional data bus. During a memory write cycle, the TSC
line is HIl, allowing data to pass from the data bus through
device A into memory. lhe B devices are forced into an open

circuit condition,

thus not affecting data flow., On a read

cycle, a LO on the TSC line turns on device B, allowing data
passage from memory to the data bus. Device A, although
always enabled, is not affected by read data passing through it,
as the 2102 memory’s write line is off during a read cycle.
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Underside of the 2K memory showing wire-wrap construction. The four distinct “waves” of
wire-wrap indicate the number of parallel connections between memory chips. Refer to Fig. 5
for memory schematic.

Some Pitfalls — Be Ye Wary!

One desirable feature of
the MB6800 microprocessor
systemm can be a possible
problem when adding mem-
ory. Input and output opera-
tions, as well as some system
features, use actual memory
addresses to initiate and con-
trol special functions. For
example, micro systems using
the MIKBUG® monitor
program (such as the SWTP
6800) use locations from
A0001s — AO07F1g for
system storage, and some
locations around 800015 are
used for 1/O control. These
locations must not be over-
lapped by add-on memory.
My system also restricts the
use of the upper few memory
locations, as they are reserved
for system use in a special
Read-Only Memory. The
point of all this is to be
careful where add-on memory
iIs located wusing address
decode techniques. Overlap-
ping system locations can and
will cause difficult debugging
sessions once the system is
running.

Good digital construction
practices must be used when
working with memory

ME}?

systems. No '‘software”
problem is harder to find
than one caused by a hard-
ware glitch. Noise is a prob-
lem in systems with add-on
memories, as the new mem-
ory is seldom on the same
board as the original. Liberal
doses of power supply
bypassing are a must — | used
0.2 uF capacitors in parallel
with 0.01 uF ones to bypass
power leads. The interface
and memory boards are wire-
wrapped, but all 1C power
connections are soldered to
the wire-wrap stakes, using
=18 bus wire. Interconnec-
tion lead length is not critical;
mine are 9" between micro-
processor and interface and
about the same between
memory and interface.

The Interface — Linking
Micro and Memory

The interface is repre-
sented in Fig. 4. All connec-
tions between the micro,
memory, and interface are

made using standard 14 and
16 pin wire-wrap sockets. The
cables are ribbon cable with
IC header connectors used as
plugs. The interface functions
as follows: Address decode is

accomplished in part by
keying on the A10 address
line to determine if the
address is in the range of
0-10231p (Bank 0O) or
1024-2047 (Bank 1). Line
A10 allows us to select the
bank to be accessed, as
described below. The 2102
type RAM is formatted 1024
bits by one bit wide; thus it
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takes eight RAMs, each con-
tributing a single bit, to make
up one memory bank consist-
ing of 1024 bytes (8 bits to a
byte). It takes 10 address
lines to resolve an address in
the range of 1024 bytes;
therefore, lines AO0-A9 are
connected to each 2102. A
given bank of eight RAMs is
enabled or selected by
bringing the enable pin (pin
13) low. The eight enable
lines of each bank are In
parallel to select eight RAMs
at once. Since our memory is
to respond only to addresses
in the range of 0-20471(, all
other addresses must be
“locked out’” by our address
decode logic, which works as
follows: Any address outside
the allowable range will have
one address line between A11
and A15 activated. IC1 and
IC2A invert and buffer the
incoming address lines and
pass the resulting five signals
to IC3, a 7430 eight-input
NAND gate. This gate pro-
duces a TTL HIl output if any
of the eight input lines goes
LO, a condition caused by
one of the inverted address
lines containing an invalid
(HI) address. If all five of the
address lines in question are
LO, the output of the 7430 is
LO; this signal, called ENAB

(ENABLE), will allow the
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Fig. 4. Memory interface schematic.



memory bank selected to
respond to the memory
access. Note that the VMA
line is also connected to IC3.
Recall that VMA is HI if the
micro really wants a memory
access. A LO on VMA dis-
ables the memory exactly as
an invalid memory address
would.

If your micro does not
have a VMA line, tie IC3, pin
6, to Vec along with pins 11
and 12 (the unused inputs).
The above process satisfies
the address decode function
described earlier. Now, recall
that our 2K memory is actu-
ally two banks of 1K, each
bank having an enable line
formed by interconnecting
the 2102 enable lines. We
must now select the bank
desired, as well as using the
ENAB signal formed by the
decode process. The key to
bank selection is based on the
fact that line A10 is LO when
addresses 0-1023 are refer-
enced, and HIl when addresses
1024-2047 are referenced.
This fact allows the easy
selection of Bank 0 or
Bank 1, if the ENAB signal
is active. 1C4 is a “data
decoder’” chip, which pro
vides a unique LO output
based upon four input signals.
For example, if input lines
I0-13 contain data “LO LO
LO LO,”” the first of ten
output lines will be LO. If the
inputdatais “HI LO LO LO,"”
the second output line will be
LO; the first returns to a HI
state. The remaining input-
output correspondence is not
used in this design. Since we
only desire to monitor one
input line (A10), we connect
it to IC4 pin 3. Then, when
A10 goes LO, IC4 pin 16 goes
LO, thus enabling Bank 0. If
A10 goes HI, IC4 pin 15 goes
LO, selecting Bank 1. Our
ENAB signal is fed to the
second IC4 input, pin 6. If
ENAB goes HI (invalid
address), both of the outputs
that enable our banks go HI,
effectively disabling the
entire memory system. It
may be seen that the unused
inputs and outputs of the
data selector 1C4 could be
used in more elaborate

memory systems. (Refer to
the Fairchild TTL Data Book
for a detailed explanation of
the 7441 data selector.)

So far we have determined
that the address presented to
the interface is valid and the
correct bank has been select-
ed. All that remains is to
control the 2102 read/write
function as well as the three-
state data bus drivers. The
R/W signal is buffered and
inverted by [IC2B. This
output is re-inverted by IC2C
and fed to the 2102 read/
write lines to direct data flow
within the memory chips.
This signal is inverted and
used to drive the three-state
control lines of IC7 and ICS,
the data bus drivers. The
additional inversion is
required as an active LO
signal enables the bus drivers,
while a HI| signal causes the
2102 chips to output data
(read cycle). Finally, note
that each 2102 receives
address lines AO-A9, as de-
scribed earlier. The interface
board was wire-wrapped on a
standard perfboard (see
photo). The memory and
interface could have been
constructed on a single board,
eliminating some intercon-
nections, but | chose to make
the interface separate as | had
a 2K memory board left over
from a former project. The
choice is left to the reader.

The Memory — Lots of Bytes
For a Few Bucks

The 2102 RAM device is
an economical choice for
memory systems under 8K.
Eight of the chips are
required for each 1K byte of
memory. When constructing a
memory board, for each 1K
bank, tie address lines AQ-A9,
the CE lines, the R/W lines,
and the DATA IN, DATA
OUT lines to form five
memory buses. As banks are
formed, all buses are tied
except the CE bus, which is
used to select banks. Refer to
Fig. 5 for details. The mem-
ory may be constructed on
perfboard and wire-wrapped,
but be sure to provide heavy
power lines, as described

earlier. Commercial memory
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Fig. 5. 2K memory consisting of two banks of 1K each. Note
that the A0-A9 address bus goes to all 16 2102-1 RAMs, as
does the R/W line. The eight enable pins of Bank 0 tied to BOE
from the interface (pin 13). All enable lines from Bank 1 go to
BIE. Finally, the DOW and DOR lines go to pins 11 and 12
respectively on Bank 0, bit 0, and Bank 1, bit 0. This pattern
of interconnections follows for the remaining D-W, R pairs.

boards may be used with the
home brew interface if the
builder so desires.”> If this
approach is taken, be sure
that no address decoding is
done on the commercial
board, or an address conflict
will occur.

And Finally — Testing

Once the interface has
been developed and a mem-
ory constructed, the system
may be connected to the
microprocessor board.
Connect all buses as indicated
in Fig. 6. Five volt power
(Vee) for the interface can
probably be borrowed from
the micro, as the drain is
under 60 mA. However, 2K
of 2102 RAM requires
upwards of 700 mA, dictating
a separate supply unless the
main supply has the beef.
Remember to tie all ground
leads if using more than one 5
V source. In some cases it is
necessary to remove existing
memory chips from the micro
board if they conflict with
the add-on memory. For

example, my Motorola MEK
prototype board had several
128 byte RAMs in low
memory that would have
conflicted, so | popped them
out and used them in another
system.

After making all inter-
connections and checking for
obvious shorts, etc., apply
power and check for smoke —
aargh! If all looks good, insert
the 1Cs, reapply power, and
then attempt to read a new
location. Many 6800 systems
use the Motorola MIKBUG®
monitor, which enables the
user to execute an “M" com-
mand to examine memory. A
random pattern should be
present. Now attempt to
rewrite the location, checking
for correct data. Systems
with front panel switches,
such as the MITS 680, can
be checked by manually
reading/writing new loca-
tions. Next, check the loca-
tion following the last one
supported by the add-on
(2048 in this system). It
should be =zero, indicating

03 L



The "Big Three"” Motorola MEK 6800 microprocessor evaluation board (left) provides
computing power for RITY system. The memory interface and memory board providing
add-on memory capability are alongside. The converted television set in the background
provides temporary display capability, while using a Model 19 (not shown) for hard copy. The
Sanders 720 ASCIl terminal may also be used “on-line” with software ASCII/Baudot

cConversion.,

correct address decode. Also,
locations that are

multiples of the add-on, such
They,

try

as 4096, etc.

MEBOD
MICRUOPROCESSOR
CPU

too,

2K

should be zero. If all is OK so
far, load and execute a pro-
gram — better yet, write that
new application! Don’'t get
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Fig. 6. System interconnections.
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lost in all that new memory.

In Case of Problems — Don't
Break the Board

The most likely problem
area is in the address decode
logic. If locations read/write
erratically, check for address
overlap with existing memory
or 1/O devices. If two devices
answer an access request, an
error is sure to result. Look
for patterns in errors — if a
single bit of multiple bytes is
set or off continuously, check
for memory board data line
wiring errors. Repetitive
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errors are easy to isolate due
to the fact that so many
elements are tied together.
Don‘t discount the possibility
of a bad 2102. They are MOS
devices, capable of being
zapped by static charges
during installation. Handle
them with care. DO NOT
attempt to use old 2102
devices without the “-1"
suffix. These are 1000 ns
devices and much too slow to
be used with 6800 and 8080
systems, especially consid-
ering the propagation delays
introduced by the interface.
Use 2102-1 (500 ns) devices,
available from several 73
advertisers.’

And Finally . ..

After adding a couple of K
to your system, applications
should suggest themselves at
every turn. In order to run
BASIC or other language
processors, at least 8K will be
required. Hopefully, having
built the simple 2K system,
you will be encouraged to
tackle a larger memory
system using some of the
suggested techniques. A
future article will discuss the
use of dynamic RAM devices
in large memory systems,
should you exhaust vyour
2102 space. Until then, how-
ever, good Juck and good
programming. ®
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Wave Mate introduces Jupiter I1C,
a complete computer system
incorporating a monitor quality
TV interface. This system
provides everything vou need
to create and run application
programs. Jupiter IIC includes
a CPU with 8K dynamic RAM
and 3K ROM memory, video
terminal interface and
keyboard, and dual audio
cassette tape interface.

The TV interface features
upper and lower case and

WAVE MATE JUPTTER LIC
THE COMPLETE COMPUTER

[NCLUDING PERIPHERAL:
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e ¥ | [

e ¥ a ]
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Greek character sets, and dot graphics. The dual audio cassette interface
provides start/stop operation and operates at 300, 600, or 1200 baud.
And of course we still provide these high-quality features: burn-in
tested 1C's, socketed 1C’s, complete documentation, and more.

SOFTWARE

NOw wereonTV!

ATTENTION:
ORIGINAL EQUIPMENT
MANUFACTURERS

Jupiter IIC provides OEMs
with the tools to get systems
into the field faster and at
lower cost. (1) Use Jupiter [IC
as vour development system.
Perfect for development of
software and special hardware.
(2) Use Jupiter IIC for
prototype systems. Only
Wave Mate provides the tools —
wire wrap modules, universal
modules, complete
documentation — to easily
tailor system logic and add
customized interfaces within
the basic Jupiter 11C package.

All Jupiter IIC systems feature a sophisticated monitor/debugger package including a versatile
interrupt system and I/O monitor call instructions. A programmable macro editor and expanded
assembler are also provided. Proposed ANSI standard BASIC is included with Jupiter [IC.

THE JUPITER IIC KIT: $2850

The kit includes the CPU, software debugger and monitor module, 8K dynamic memory, module
cage, power supply, front panel, video interface, cassette interface, and all the documentation
required to assemble, run, and understand the system as well as modification instructions for a

black and white TV set.

THE JUPITER IIC ASSEMBLED SYSTEM: $3800

All components of the Jupiter IIC kit plus two audio cassette units and a 12-inch black and
white TV set. The complete system is shipped with all components assembled and tested.

SPECIFICATIONS

CPU
MC 6800; eight-level interrupt,

DUAL AUDIO CASSETTE

Complete paper tape replace-
ment; start/stop motor con-

VIDEO TERMINAL
INTERFACE

64 x 32 lines

MEMORY

8K dynamic RAM; 3K ROM;
1K dual-port static RAM

prioritized and maskable by feal: 280, 800, or 1290 baud Upper and lower case, KEYBOARD
level; single-cycle and block (erystal controlled); error plus Greek alphabet; 7 x 12 format,  Generates full 128-character
DMA, Pyection 128 dot (hor.) x 96 dot (vert.) ASCII set
graphics
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Jack Olivieri WA] FEF
1 Leonard Circle
Mansfield MA 02048

A Software Replacement
for the Muffin Fan

- - IC cooling program

ne of the most funda-

mental and oft-forgot-
ten principles of electronic
tinkering is that of semi-
conductor heat generation.
Whether that tinkering
Involves a new design, or
modification of an existing
design, heat calculations are
usually a must. I've presented
here a simple and straight-
forward method of heat
calculations, designed to take

5 AMPS

Fig. 1. 2NXXX pass transistor
dissipating 5 Watts of power.

the “black magic’ aura away.
Also included, for the individ-
ual with access to a com-
puter, is a lazy man’s program
(called Pele) which performs
all the calculations with ease.

For this discussion, | will
consider only transistors in
the examples given. Obvious-
ly, the same method can be
applied to diodes and ICs
and, in fact, the last example
using the Pele program was
based on a voltage regulator
IC. It should also be pointed
out that this is only one
method of calculating heat
generation and there are
other equally good proce-
dures.

The first question | usually

Fig. 2. Step 1: Thermal resistance sketch.

o LANHC THOMN

AMBIENT 7777 AMBIENT

NN ———
Bac* 35°C/rW

:f__—*_

#,0ITST/W 3 Busc s IPC/W
i 9

-]
HEAT U - e ———— ———*-
|

‘ 2 Buse2eCow

e %
AMBIENT Tyup+25"C

CASE ~——=|———==

Fig. 3. Step 2: Thermal resistance sketch.
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have regarding a semiconduc-
tor is, “How much power can
| pour into the little devil
without blowing its brains
out?” If | were not wise in
the ways of the world, |
might take the following
approach (for a dc applica-

FRINT YES

tion): look up the maximum
current and voltage ratings,
and let it go at that. For
example: | am planning to
use a 2ZNXXX as a pass tran-
sistor in a power supply. The
maximum ratings (taken from
an actual data sheet) are 70
volts maximum collector to
emitter voltage and .7 Amps
maximum collector current
(Ic). Since | am conservative
by nature, | plan to drop only
10 volts across the pass ele-
ment and pull .5 Amps
through it. Therefore, | am
dissipating S Watts in the
device, in the form of heat.
This might seem reasonable,
since the device is advertised
as a 5> Watt transistor. Do |
really know what | am doing?
Let's see. Fig. 1 indicates the
situation we are about to
analyze.

Analysis Procedure

Step 1. Draw a thermal
resistance sketch of the
device and its surroundings.
Assume a heat sink will be
used. Each thermal resistance
(@) can be indicated by the
symbol for a resistor. See Fig.
.

Step 2, Next add to the
diagram the following (from
data sheet):

®)a — the junction to air thermal
resistance ("C/W).

©yc — the junction to case

COMPUTE FOWER
BiSSIPATED

Pp
l

IS > Ty YES

[0

COMEITE JSUNCT DN
TEWP WD
wlAT SN

COMPUTE CASE
TEMF WO
HE AT SiNe

PRINT OUTRUT

WARMNING

IS5 ANY TEMP > MAX
JUNETION TEMP

[no

PRINT vEY
WARNING

COMPUTE JUMNCTION
TEMP WiTH
HILAT GIMK

| comPuTE case

TEME WiTH
HEAT SimE

1

COMSUTE =Zay
i TEMF

PRINT ARESLLTS

|

S ANY TEWFE 2 MAx
UM TiDN TEMWE

[wa

END

Fig. 4. Flowchart used to generate Pele,



PELE

SENICUNDUCTOR  HEAT

NISSIPATION

PROGRAM

lF SERIAL DATA ENTRY (WITH TEXT QUESTIONS) 15 DESIRED, TYPE |
TF IMMED. DATA ENTRY (WITH TEXT QUESTIONS) IS DESIRED, TYPE 2
IF DIRECT DATA ENTRY (ND QUESTIONS) IS DESIRED, TYPE 3

'

WHAT IS THE MINIMUM AMBIENT TEMPERATURE THE DEVICE WILL BE

gLEJEiTEl'} TO , IMN DEGREES C
-3

WHAT IS5 THE MAXIMUM AMBIENT TEMPERATURE THE DEVICE WILL BE

SUBJECTED T, IN NEGREES C
7T 101.2

WHAT 15 THE MAXIMUM ALLOWABLE JUNCTION TEMERATURE,IN
DEGREES C —— [F UNKNOWNN, TYPE 200

i 200

AHAT IS THE MAXIMUM ALLOWASLE POWER DISSIPATION,IN WATTS AT

25 DEGREES C, AMBIENT
T 2.4

WHAT IS5 THE JUNCTION To ATR THERMAL RESISTANCE, IN NEGREES C

PER WATT
? 62

WHAT 15 THE JUNCTION TO CASE THERMAL RESISTANCE,IN DEGREES C

PER WAIT
717

WHAT IS THE THERMAL RESISTANCE OF THE SIL PAD
()R HEAT SINK COMPOUNDIN DEGREES C — IF UNKNOWN , TYPE |

T 1

WHAT IS THE THERMAL RESISTANCE OF THE HEAT SIMK,.IN DEGREES C

PER WAIT
710

thermal resistance ("C/W).

BGHsc — the heat sink compound
{or silicon washer) thermal resis-
tance (°C/W); if unknown, specify
!

®Hyg — the heat sink thermal
resistance (°C/W); mnemonic of

Bs a also used instead of Oys.
Tame — the ambient tempera-
ture (“C).

PELE

35 PRINT 4
36 PRINT
37 PRINT

SEMICONDUCTOR

HEAT

BHAT IS THE WOLTAGE DROP (WORST CASE) ACROSS THE DEVICE,

IN YOLIS
T 20

WHAT IS THE CURRENT (WORST CASE) THROUGH THE DEVICE,IN AMPS

T el

DEVICE CAN BE USED WITHOUT HEAT SINK

NEVICE TENPERATURES WITHOUT

AMBIENT TEMP. =3.0 C
JUNCTION TEMP. 121.0 C
CASE TENP. 87.0 C

S*NARNINGs*MAX., JUNCTION TEMP. EXCEEDED—W]ILL DESTRUCT

THIS MUST BE A LOUSY DESIGN

NEVICE TEMPERATURES WITH A HEAT SINK

AMBIENT TEMP. -3.0 C
JUNCT ION TEMP, $3.0 C
CASE TENP. 19.0 C
HEAT SIMNK TEMP. 17.0 C
PROCESS ING I UNITS

Fig. 5. Actual problem using Pele.

Note that with the exception
of the last parameter all units
are the same, i.e., degrees C
per Watt ("C/W). This is the
standard unit of thermal resis-
tance. See Fig. 3.

Step 3. Multiply the total
power dissipated (in Watts) in

DISSTPATION PROGRAMN

40 PRINY “IF SERIAL DATA ENTRY (WITH TEXT QUESTIONS) 1S DESIRED, TYPE 14
41 PRINT #IF IMMED. DATA ENTRY (WITH TEXT QUESTIONS) 1S DESIRED, TYPE 2¢
42 PRINT “IF DIRECT DATA ENTRY (NO QUESTIONS) IS DESIRED, TYPE ¥

43 INPUT Z

44 IF I=3 GO To 197
53 PRINT

54 PRINT

100 PRINT “WHAT IS THE MINIMUM AMBIENT TEMPERATURE THE DEVICE WILL BE~<
101 PRINT “SUBJECTED TO , IN DEGREES C-

102 IF Z=2 GO TO 115
110 INPUT A

115 PRINT #WHAT IS5 THE MAXIMUM AMBIENT TEMPERATURE THE NDEVICE WILL BE~
118 PRINT #SUBJECTED TO, IN DEGREES C”

117 IF Z=2 GO TO 125
120 INPUT B

125 PRINT “WHAT IS THE MAXIMUM ALLOWABLE JUNCTION TEMERATURE, IN~
126 PRINT “DEGREES C — [F UNKNOWN, TYPE 2007

127 IF Z=2 GO TO 130
128 INPUT C

130 PRINT “WHAT IS THE MAXIMUM ALLOWABLE POWER DISSIPATION,IN WATTS AT“

131 PRINT #25 DEGREES C, AMBIENT#
132 IF Z=2 GO TO 140
135 INPUT D

140 PRINT “MHAT IS THE JUNCTION TO AIR THERMAL RESISTANCE,IN DEGREES C-

idl PRINT “PER MATT¥
142 IF I=2 To 150
145 INPUT E

150 PRINT #WHAT IS THE JUNCTTION TD CASE THERMAL RESISTANCE, IN NEGREES C-

I51 PRINT “PER WATT#
152 IF Z=2 GO TOD 160
155 INPUT F

160 PRINT “WMHAT IS THE THERMAL RESISTANCE OF THE SIL PAn*
161 PRINIT #0OR HEAT SINK COMPOUND, IN DEGREES € =—— IF UNKNOWN , TYPE 1~

162 IF Z=2 GO TO 170
165 INPUT G

170 PRINT “WHAT [5 THE THERMAL RESISTANCE OF THE HEAT SINK,IN DEGREES C/

171 PRINT “PER WATT”
172 IF Z=2 GO TOD 180
175 INPUT H

180 PRINT “WHAT IS THE VOLTAGE DROP (WORST CASE) ACRUSS THE DEVICE,”

181 PRINT “IN VOLTS
182 IF 2=2 GO TO |90
|85 INPUT J

190 PRINT <WHAT IS5 THE CURRENT (WORST CASE) THROUGH THE DEVICE,IN AMPS“

191 PRINT

192 1IF =2 GO T I1vo

195 INPUT K

Ivé IF Z=] GO T 200

197 INPUT A,B,.C DEsFGsH,J K

198 REM ODNPUTE THE PONER DISSIPATED— MULTIPLY Jex

200 X=JwK
209 REM
210 IF X>n GO TO 500

IF POMER NISSIPATEN 1S GREATER THAN N , HEAT SINE IS5 NECESSARY

212 REM COMPUTE THE FREE AIR JUNCTION TEMPERATURES AT THE 3

213 HEM DIFFERANT TEMPERATURES
220 Ji=(E*x) )+ A
230 J2=(E*X}+25
240 J3=(E*X)+R

245 REM COMPUTE FREE AIR CASE TEMPERATURES

the device by ©]A. This will
tell us how hot the junction
will become (above ambient)
without a heat sink. For our
example, Pp x A =5 W x
175°C/Watt = 875°C above
ambient = 900°C. That is
pretty warm, and it looks like
| didn't know what | was

250 Cl=J1-(F=X)
260 C2=jJ2=-(F=X)
270 C3=J)3-(F*X)
277 PRINT
278 PRINT
279 PRINT

A HEAT SINK
25.0 C 101.2 €
149.0 C 225.2 C
i15.0 C 191.2 C
25.0 C 101.2 C
81.0 C 157.2 C
47.0 C 123.2 C
45.0 C 121.2 C

doing; the maximum junction
temperature as listed on the
data sheet is 200°C. What
happened to the 5 W adver-
tisement? If | had read the
fine print, | would have
noticed that this 5 W rating
applied only at case tempera-
ture (Tc) up to 25°C. If |

ZB0 PRINT “DEVICE CAN BE USED WITHOUT HEAT SINK”

290 PRINT
300 PRINT
304 PRINT
310 PRINT -
313 PRINT
314 PRINT
315 PRINT USING 318 A,B
316 sAMBIENT TEMNP.

317 PRINT

320 PRINT USING 3130 Ji,J2,.,J3
330 s JUNCTION TENP. fee 2 C
340 PRINT USING 350 Ci1,C2,.C3
350 *CASE TEMP. veF.# C

dog.# C

DEVICE TEMPERATURES WITHOUT A HEAT SINK”

25.0 C #ig. C
sa.e C des 8 C
tee.e C rEF.e C

351 REM TEST FOR EXCEEDED JUNCTION TEMPERATURE AT 3 TEMPS

352 IF Ji1>C GO T 440
353 IF J25C GO TO 440
354 IF J3>C GO TO 440
355 4Gu T 500

440 PRINT

44| PRINT «wwWARNING**MAX . JUNCTION TEMP. EXCEENEN—MWILL DESTRUCT#
442 PRINT “THIS MUST BE A LOUSY DESIGN*
445 REM COMPUTE JUNCTION TEMPERATURES WITH A HEAT SINK AT THE 3 TEMPERAT

URES

S00 Ja=(F+G+H)nl+A
210 JS5=(FeGrHiwX+25
520 Jo={F+G+H)=)X+B

525 REM COMPUTE CASE TEMPS. WITH A HEAT SINK AT THE 31 TEMPERATURES

530 Ca=ja=(F*X)
540 C5mJ5=(FwX)
550 ComJé—(F¥))

555 REM COMPUTE HEAT SINK TEMPERATURES AT THE 3 VARIOUS TEMPE RATURES

560 HIi=C4<{GxX)
570 H2=(C5=(GkX)
580 H3=CH={Gw*X)
590 PRINT

591 PRINT

595 PRINT -
5948 PRINT

597 PRINT

598 PRINT USING 599 A,B
299 1 AMBIENT TEMP.

600 PRINT-

601 PRINT USING 610 J4,)5%,J6
610 s JUNCTION TEMP. #hd.# C
620 PRINT USING 630 C4,05,C8
630 VCASE TENP. aeg 2 C
640 PRINT USING 5650 HI ,H2.H3
&50 ©tHEAT SINK TENP. sy . # C

LLLIS S+

DEVICE TEMPERATURES WITH A HEAT SINE“

25.0 C #H.0C
dee.# C ki C
dr.5 C #8d ¢ C
Fee_ 2 C #dd ¢ C

&5] REN TEST FHe EXCEEDED JUNCTIuON TEMP. AT THE 1 TENMPS.

652 IF JasC GO To &80
&53 [F J5>C GO TD &80
654 [F Jé>C GO Tu 680
655 GO T 700

680 PRINT

681 PRINT #wwWARNING*=MAX, JUNCTION TEMP. EXCEEDED--=WILL DESTRUCT*
682 PRINT ~THIS MUST BE A LOUSY DESIGN-

100 END

Fig. 6. The Pele program,

o7



cooled the case with an
infinite heat sink, like liguid
nitrogen, | might get away
with it.

Step 4. To find the case
temperature without a heat
sink, subtract the quantity
(PD x ©)c) from the pre-
viously calculated junction
temperature. For our exam-

ple:
Case Temp.= 900°C — (Pp x Oyc)

= 900°C — (5 W x

35°C/W)
=900°C — 175°C
= 725°C

So now we have found that
without using a heat sink, 5
Watts of power will heat up
the junction of the transistor
to 900°C and the case to
725°C. In other words, that
2NXXX will be vaporized!

Calculations with a Heat Sink

Step 5. How much will a
heat sink help? To find out,
add up the individual thermal
resistances on the right side
of Fig. 3 (@)Cc + OHsC +
©®Hs) and then multiply by
PD. In our case: 5 W x

a full ran

V2

38°C/W = 190°C above
ambient = 215°C junction
temperature. This i1s a lot

closer, but still above the
specification for maximum
junction temperature.

Step 6. Find the case
temperature n  much the
same way as before. Subtract
the quantity (Pp x ©)C)
from the junction tempera-
ture:

Case Temp. =
215°C — 175°C = 40°C

Step 7. Calculate the
temperature of the heat sink
by subtracting the quantity
(PD x OHsc) from the case
temperature,

Heat Sink Temp. =
40 — (5 W x 1°C/W) = 35°C

This is an interesting fact,
because it shows that while
the heat sink is relatively cool
(35°C), the junction is very
hot. (Remember that the
next time you think your
calibrated fingertip is telling
you something about how
hot a device is getting.)

Step &. Relax. In my case |

S

- Fpm——

Data Precision Model 134

EQB

ALE PRICE
$169.%°

ge,

shall ponder the acquisition
of a new device. Let's sum-
marize:

ZNXX X Transistor

(dissipating 5 W)

25°C Ambient

Without Heat Sink

Junction Temp.
Case Temp.
With Heat Sink

Junction Temp.

900°C
7125°C

215°C

Case Temp. 40°C
Heat Sink Temp. 36°C
For this example, a 25°C

ambient was assumed. Natu-
rally the highest operating
ambient should be chosen for
this value.

Sometimes a specification
Is given for power dissipation
at 25°C with no heat sink. In
this case (T,), the free air
dissipation was 1 Watt (this
would have told me right
away | could not use the
device at all without a heat
sink, because | was dissipating
5 W).

A flowchart of the fore-
going method is given in Fig.
4. This flowchart was also
used to generate a program in
BASIC on a 370 computer.

RANGES

The Program

The Pele program can
input data in any one of three
ways: (1) after each text
question:; (2) after all the text
questions; or (3) directly,
without text guestions. Pele
then calculates the junction
and case temperatures with-
out a heat sink and also the
junction, case and heat sink
temperatures when a heat
sink is used. It does both of
these at three different
ambient temperatures with
25°C ambient as the center
line value. If the power dissi-
pated at 25°C (Pp) exceeds
T4, Pele will only print out
the “with heat sink™ tempera-
tures. If the junction tem-
peratures exceed the maxi-
mum inputted value, Pele will
print out a caustic remark.
An actual problem which was
run using Pele s shown in
Fig. 5. The Pele program is
listed in Fig. 6.

Finally, why name a pro-
gram after a soccer player?
Didn't you know? Pele is the
Hawaiian God of Fire. =

-function
digit multimeter

DC VOLTS: 0 to 1.999/19.99/199.9/1500 Volts

AC VOLTS: 0 to 1.999/19.99/199.9/1000 Volts

DC CURRENT: 0 to £1.999/19.99/199.9/1999 mA

AC CURRENT: 0 to 1.999/19.99/199.9/1999 mA
RESISTANCE: 0 to 199.9 {2 through 19.99 Megohms (6 ranges!)

ACCURACIES

(See Specifications, back page, for detailed accuracy statements)
DC VOLTS: 30.2% F.S. £0.2% of reading
(1000V range: 10.5% F.S. 20.5% of reading)

AC VOLTS: #0.7% F.S. £1% of reading

(1000V range: 0,7% F.S. £2% of reading)

DC CURRENT: $0.5% F.S. £0.8% of reading
(1000 mA range: *0.5% F.S. £1.8% of reading)
AC CURRENT: £0.5% F.S. £1.3% of reading
(1000 mA range: 30.5% F.S. £2.3% of reading)
RESISTANCE: 0.5% F.S. 20.8% of reading

(10 megohm range: 20.5% F.S. £1.8% of reading)

- _'M

AST/SERVO SYSTEMS, INC.

20 REPUBLIC ROAD NOATH BILLERICA, MASS 01862

617-667-8541



NEW-NEW-NEW

SIMPLIFIED
VERSION

e easier assembly
e bigger digits
e 50% less soldering

6 DIGIT — 12/24 HOUR
Digital Clock Kit $22.95

The best looking clock on the market is now easier to build! New features too —
push-buttons to set time, larger .4" high readouts and super detailed instructions.
The DC-5 comes complete with extruded aluminum case available in 5 colors, line
cord transformer, quality PC boards and Polaroid lens filter. Colors available:
gold, bronze, blue, silver, black (specify).

Mobile Version, .01% accuracy, 12 V dc
Alarm Version, 12 hr. only
Timebase kit, usewithany BOHzclock . .. ... .. ie it in s e ins s nnnnnsnnna $4.95

12/24 HOUR 6 DIGIT
LARGE .47 DIGITS

LOW COST 31095

CLOCK

DC-4 includes all parts and switches, does not include PC board, case or transformer. DC-4
will not fit in case as shown above, Case size reguired, 3" x 5" x 4",

PC Board, drilled and etched, 3" x 4"
Transformer, line cord type, 12 V ac
Transformer, lug mount type, 12 V ac

2 Meter
Power Amp

30 warT

$44.95 KIT
assembled . . $59.95

Extend the range of
vour counter to 600
MHz. Works with
most any counter. Available with most any
counter. Available kit or assembiled and

tested. Specify = 10 or = 100 with order.

The famous RE class C power amp now
available mail order! Four Watts in for 30
Watts out, 2 in for 15 out, 1 in for 8 out,
Incredible value, complete with all parts,
instructions and details on T-R relay. Fully
stable, output short proof, infinite VSWR
protected! Case not included.

Complete Kit $22.95

741 OP-AMP SPECIAL 10 for $2.00

Take advantage of a special one time deal on factory prime mini-dip op-amps. These
were house numbered for Xerox Corp., but also have the 741 number printed on them.
This is the LOWEST price in the USA!

15/51.00
5/$1.00

FERRITE BEADS with info and specs
6 Hole Balun Beads

IC SOCKETS

] 25 50/10.00
SLIDE-POT — 10k linear taper 20 50/12 .50

50 10/ 450

1000uf 15V FILTER CAP
75 10/ 7.00

1000V, 2.5A DIODE

MINI-KITS

FM Wireless
Mike Kit
$2.95

Transmit up to
300 to any FM
broadcast radio.
sensitive mike 1nput reguires crystal
ceramic or dynamic mike. Runs on 3 to

9 V.

LED BLINKY KIT

A great attention getter which alter-
nately flashes 2 Jumbo LEDs. Use for
name badges, buttons, or warning type
panel lights. Runs on 3 to 9 volts.

Complete Kit $2.95

SIREN KIT
$2.95

200 m W
audio output.
3-6V opera-
tion. Uses
3-45 Ohm
speaker.

TONE DECODER KIT

A complete tone decoder on a single
pc board. Features — 400 to 5000 H=z
adjustable frequency range, voltage regu-
lation, 567 IC. Useful for Touchtone
decoding, tone burst detection, FSK
demod, signaling, etc. Use 7 units for 12
button touchtone decoding.

Complete Kit, TD-1 $4.95

POWER SUPPLY KIT X156 V,+5 V

A complete bench supply! Dual tracking
regulator provides adjustable X6 to 15
Volts at 100 mA, while a stable 3
terminal regulator produces 5 V at 1
Amp. Novel 2 transformer desian
permits 110/220 V operation. Complete
with all parts except case and cord.

PS-3 Power Supply Kit $14.95

DECADE COUNTER

PARTS KIT
INCLUDES @ 7450A decade counter

® 7475 latch
$2.95

® 7447 LED driver
® LED readout
® Current limit resistors

Complete with instruction and details on
how to build an easy, low cost freq.
counter,

INTEGRATED CIRCUITS

Satisfaction guaranteed or
money refunded, COD,
add £1.00. Orders under
$£10.00 add £.75. NY resi-
dents add 7% tax.

ELNNAMINICARD

rismszy elzcironics &=

| SEND 25¢ FOR CATALOGUE
P.O.Box 4072A, Rochester NY 14610 FREE WITH ORDER

99



,000 WPM

Morse Code Typer

- - for the bionic brass pounder

|
2
3
2
MM INPUT
-
T
8 &
s =
W0 O
jj -
i =
3 E
4
{1~ E
1
=
A
19
20
2|
ASCI| L
KEYBOARD COMPONENT SIDE
l OF KIMT
STROBE LI e
1 GND
83 2 P43
Bz 3 PA2
B 4 PAI
B84 5 PAS
a5 & PAL
B T PAE
ar 8 PAT
i ° 5
0
l 5y T E
2y —3 2 &
i3 =
- 4 £-Pa0
SV DIP RELAY 15 ﬁ
. 6
i w5y 4 'E
TO XMTR - ¥ :g -
205
EI&
22
75K b

TRANSMITTER
KEYER

2N4 124

05 -1

56 K

BR-2in
SPEAKER

ENg 124

SIDETONE

(]
OSCILLATOR NERE

Fig. 1. Schematic for Morse code keyboard hardware. The A
1/O port on the KIM js used as a parallel data link for the
ASCIl reyboard and as a serial output for the Morse code.
This serial output can be used to switch a sidetone oscillator
and Jor a CW transmitter.

Ijiil 100

James W. Pollock WB2DFA
6 Terrace Avenue
New Egypt NJ 08533

p until the recent

microprocessor boom, a
project such as a Morse key-
board presented a formidable
design, construction, and
debugging project even for
the well-versed hobbyist. The
program presented here is a
much easier software
approach to this hardware
problem using the KIM-I|
microcomputer by MOS
Technology. The principles
used to design this program
are suited for other systems
equipped with a program-

mable, read-write interval
timer.
The KIM-l is equipped

with such a timing device
embedded within the archi-
tecture of its MCS6530
peripheral interface chip. This
addressable timer is used ex-
tensively to define the timing
of dots, dashes, spaces, spaces

between letters, and spaces
between words under pro-
gram control. Reading and
writing into the timer is just
like an R/W operation in
RAM memory.

The features of the soft-
ware package are as follows:

1. Variable code speed
from 9 to over 1,000
words per minute (for
those of you who are
bionic brass pounders).
2. 256 character First
In, First Out (FIFO)
buffer memory for
typing ahead capability.
The third page of RAM
(0300-03FF) is used for
this buffer storage.
3. Configuration soft-
ware (/O assignments
and initializing) is pro-
vided for instant “GO"
upon loading, or power
turn on, if the user
decides to use PROM
for the program
storage.

4. The program resides

in a field of 256 bytes,

which lends itself well
to unexpanded systems

(i.e., using just the

memory available on

the KIM-1 board).

5. Excellent learning

tool for self-instruction

in Morse code.

The folowing guidelines
were used for Morse code
character synthesis: DOT =
1(t); DASH = 3(t); SPACE =
1(t); Space between letters =
3(t); Space between words =
7(t).

The interval timer on the
KIM defines the basic time
period, (t), under program
control for character timing.
The duration of this interval
has been measured to be
about 1.08 milliseconds,
multiplied by XXhex:

(t) = 1.08

(XXhex)
XX is any hex value from 01

to 7F.

milliseconds x

The timing interval (t) ranges
from 1.08 ms to 138.4 ms.
The program fetches the code
speed byte from 17BE in the
KIM RAM. Before program
execution is begun, the pro-



(0200

S

FETCH DATA FROM
O3R00 + X

JUTEF} (0200-02IC) J
SHIFT RIGHT

(D2ED - {
azZES)

FIFD
POINTER
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QUESTION
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ROUTINE
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——FIF0 POWNTER

NP TO (02CT-02CH)
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SUBRADUTINE FOR &

(O2FT-
02FC)

 CONFIGURATION SOF TWARE
I.LDEFINE 1/0-SET UP PAD ASOUTPUT

SET UP PAI-PAT ASINPUTS

2. SET X AND ¥ REGISTERS TO 00
3 INITIALIZE FIFO POINTER TO 00
&4 (NITIALIZE PAO TO "0"

S LOAD INTERRUPT VECTOR

| 6 RESET DECIMAL MODE FLAG

DELAY
FOR 37
SEACING BETWEEN
CHARALCTERS

)

DECREMENT
X REGISTER

(0209
D2DE

(0284}

(0285~ SHIFT 1o
OZ8T) LEFT ONE BIT

SEND
DASH- | (O28A-
SPACE [ 0292)
PAIR

..n

{0293~ rsEND DOT
0298) | sPACE PAIR

é [ TES
(0285-0289) ord: a‘

TES g2E9)

Fig. 2. Program flow chart for Morse code keyboard with

FIFO buffer.

grammer must load the code
speed byte into 17BE by
hand using the hex keyboard
on the KIM.

A value of 1Apex in loca-
tion 17BE vyields a code speed
of approximately 43 words
per minute. A 20 wpm rate
can be programmed by enter-
ing 37hex in 17BE. 7F will
correspond to 9 wpm.

The Morse characters are
synthesized in dot-space or
dash-space pairs. The com-
pleted character is followed
by a delay of 2(t) to provide
a total spacing of 3(t) so that
individual letters are easily
discernible. This spacing is
added automatically by the
program, and does not use
valuable FIFO memory space.
One depression of the SPACE
bar on the ASCII| keyboard
provides a word spacing of
7(t).

Character Loading

The software has an inter-
rupt routine that loads each

key depression into successive
memory locations in the
FIFO buffer. This loading
process occurs at any time
during program execution, so
that the operator is synchro-
nously independent of the
system. The interrupt routine
for loading keyboard data
occupies addresses
02CC-02D7. Each keyboard
stroke is stored in successive
memory locations beginning
with 0300. The keyboard
STROBE pulse is used to
trigger the non-maskable
interrupt (NMI) input of the
KIM to signal the micro-
processor that data is avail-
able for storage and
processing. Thus, the Morse
code keyboard is an interrupt
driven device. (NOTE: Please
observe the polarity of the
STROBE pulse out of your
ASCIl keyboard. The NMI
input of the KIM is normally
high; if the STROBE pulse
out of vyour keyboard is
normally low, then you will

have to invert it. | did this
with my keyboard by using

the Q output of the STROBE
one shot.)

Character Fetch

Upon completion of step-
ping through the configura-
tion software, the program
jumps to location 02EOQ. If no
data has been entered into
the FIFO, the program enters
a HALT loop by branching
between 02E0 and O2E3.
When data is loaded into the
FIFO via the ASCIl key-
board, the Y register is incre-
mented to a value greater
than the FIFO pointer in
address 17BF. When these
two registers are not equal,
the character fetch from the
FIFO begins and continues
until the FIFO pointer has
incremented up to the value
contained in the Y register.
The Y register points how far
into the FIFO the last char-
acter was entered, while the
FIFO pointer designates the
next character to be fetched
and processed. When the
FIFO pointer in 17BF incre-
ments up to the value in the
Y register, the machine has
finally caught up to the oper-
ator, and the program re-
enters the HALT loop.

From ASCII to Morse

The conversion of ASCII
into Morse code begins at
025C when a byte is fetched
from the FIFO. Since PA0Q
(bit zero of the A 1/O port) is
used as an output, the ASCII
entry ports have been shifted
up one bit from PAQ. This
has the net effect of shifting

LSR instruction at O025F
restores the identity of the
parallel ASCIl data by
shifting it right one place.

As an example, assume
that the ASCII code for C is
in the accumulator after the
LSR instruction execution.
The ASCIHl code for C is
100 0011 or 43pex. This
value is transferred to the X
register, then the accumulator
Is loaded with data at the
calculated address of 0200 +
43 or 0243 as indexed by the
X register. 0243 is in the
LETTERS “lookup” table
portion of the program. You
will note that the contents of
this address i1s Adpex oOr
1010 010072. The encoding
information is contained
within this binary string.

Within this encoding byte
are:

1. The type of syllable

to be synthesized:
dash-space or dot-space.
2. The number of

syllables that will be

synthesized to make

that Morse code char-
acter. A syllable de-

fined herein is either a

dot-space or a dash-

space pair.

The separation of these ''sub-
codes’ is performed by using
the AND instruction in con-
junction with a masking byte
that will extract the informa-
tion we need to execute the
process.

To get the information in
the first six significant bits
from 1010 0100, this byte is
ANDed with FChex or 1111
1100,

the incoming data one bit to Case I:
the left, even before the com- 1010 0100 (A4)
puter has asked to receive it. 1111 1100 (FC)
To compensate for this, the 1010 0100 RESULT
INTERRUPT
MEN HAMDLING
PEOGHAM SUBROUTINE
: _F____~—-'{32CE ASTI1
e L~ CHARACTER
INSTRUCTIONS —= " NMi INTERRUPT e S
i — FEXIT FROM
= MAIN PROGRAM ) F170 BUFFER
— 7
INTERRUFT n "E"‘_F: RETURN TO NEXT
OPERATOR DEPRESS. | — = INSTRUCTION 7O
:"&gﬁ;{,ﬂ;"' = MAIN PROGRAM oz2or | RTI (RETURN)

Fig. 3. Software block diagram of interrupt operation.
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Program listing.

0200 A9 LDA, imm Start.

020 01

0202 8D STA, abs Set PAQ as output, PAT through PA7 as inputs.
0203 o1

0204 17

0205 A9 LDA, imm

0206 00

0207 AA  TAX Clear X and Y registers, initialize PA@,

0208 AB TAY and FIFO pointer (178F).

0209 BD STA, abs

020A 00

0208 17

020C BD STA, abs

020D BF

020E 17

020F A9 LDA, imm

0210 cC

0211 BD STA, abs Load low byte of NM| vector, CC, in 17FA.
0212 FA

0213 17

0214 AS LDA, imm

0215 02

0216 BD STA, abs Load high byte of NMI vector in 17FB,

0217 FB

o218 17

0219 D8 CLD

021A 4aCc JMP Jump 1o FIFO Buffer Ferch routine at 02EQ.
0218 EO

021c 02

021D

021E

021F

0220 00 SP "Space bar" encode.

o221 BA TXA

0222 48 PHA

0223 AZ LDX, imm Load X with 06 for 7(t) word spacing.

0224 06

0225 4ac JMP Jump to time delay routine.

0226 AE

0227 02

0228 4ac JMP Jump to word spacing routine group at 02F7.
0229 F7

022A 02

0228

022C CE COMMA Comma encode byte. Look up value for (,) key.
022D 16 SK SK encode byte. Look up value for (=) key,
022E 56 PERIOD Period encode byte, Look up value for () key.
022F 36 QUESTION Question mark encode. Look up value for (7) key.
0230 FD T ===

0231 7D “1*

033 1D 3 v o=
023 0D € .=
235 06 6 -4« -
0236 B8 & —-. i &
0237 €5 770 ==+
0238 E5 '8 :

0239 F5 9

023A° 5B 3 o= o=
0238 9 ; — .. —-
023C
023D

NUMBERS lookup table.

AR encode byte. Look up value for (:) key.
DN encode byte. Look up value for () key.

023E

023F

0240

0241 42 A -—
0242 84 B —
0243 Ad C —_ -
0244 83 D -
02456 01 E

0246 24 F -
0247 C3 G -
0248 04 H

0249 02 I

024A 74 J ——
0248 A3 K — . =
024C 44 L -
024D Cc2 Y] - —
024E B2 N —
024F E3 O 5 -
0250 64 P - -
0251 D4 Q — -
0252 43 R =
0253 03 5

0254 81 T -
0255 23 U -
0256 14 \") -
0257 63 w —_
0258 94 x - -
0259 B4 Y — i -
025A ca Z ——
0258

025C BD LDA, x abs
025D 00

025E 03

025F 44 LSR

0260 18 cLC

0261 Al TAX

0262 BD LDA, x abs
0263 00

0264 02

0265 BD STA, abs
0266 BC

0267 17

0268 ca CMP, imm
0269 36

D26A FO BEQ

0268 58

026C ca CMP, imm
026D 00

026E FO BEQ

D26F B8

0270 29 AND, imm
0271 FC

0272 BD STA, abs
0273 BD

0274 7

0275 AD LDA, abs
0276 8C

0277 17

0278 29 AND, imm
0279 07

027A AA TAX

0278 4C JMP

027C 80

027D 02

027E

027F 8D ‘DEL’ (=)
0280 EO CPX, imm

LETTERS lookup table.

Fetch next character from FIFO buffer.
Shift fetched data one bit to the right to preserve
identity of the ASCII character,

Fetch Morse encoding info from the lookup table
as defined by 0200 + X,

Store lookup value in 17BC.

Check if tetched data from FIFO is an ASCI| code
for the QUESTION MARK.

Branch to QUESTION MARK masking routine at
02C7 if sccumulator = 36,

Check if fetched data from FIFO is an ASCI| code
for the space bar,

|f space bar, branch to 0228 for JMP to 02F 7.
Extract syllable subcode.

Store syllable subcode in 17BD.
Fetch lookup value from 178C.
Extract # of syllables to be generated, and load into

X register.

JMP to 0280 to avoid the lookup value for DEL key.

BT encode byte. Look up value for (DEL) key.

The first four significant bits
are: 1, 0, 1 and 0. The 1s
represent dashes and the Os
represent dots. The order in
which dots and dashes will be
sent from the computer is
dictated by the arithmetic
shift left (ASL) instruction.
The ASL instruction shifts bit
7 to the left, into the carry
bit, and zeros into bit 0. Thus
the result of the first shift is:

ic) By Bg Bg B4 B3 B2 By Bp
1 g 1™ 0 a9 1 o 0 D0

Since the carry flag (C)isa 1,
a dash-space pair will be sent.
One more ASL will yield:

Ic) By Bg Bs B4 B3 Bz By By
1 @ 6 ¥+ 0 O 0O O

0
EHH

Since the carry flag (C) this
time around is a 0, a dot-
space pair will be cranked
out.

The process continues
until all of the syllables have
been synthesized. The num-
ber of times that an ASL
instruction will occur in the
course of sending a complete
Morse code character is deter-
mined by the three least sig-
nificant bits, B, B1 and Bq.
Isolating these bits is done by
ANDing the encode byte A4
with 07 as follows:

Case II:

1010 0100
0000 0111
0000 0100

(Ad)
(07)
RESULT

The result of Case Il is
transferred to the X register.
The X register is decremented
for each (ASL) shift. When X
has been decremented to
00pex, @ complete character
has been processed. In this
case, four (4) syllables are

sent to synthesize the letter
“C” {_ L3 _}'

All letters, numbers, punc-
tuation and abbreviations are
processed in this manner.
When X has been decre-
mented to ODpex, the pro-
gram branches to a sub-
routine that adds two extra
timing intervals, 2(t), to the
last syllable so that letter
spacing is 3(t). This sub-
routine is located at

02F0-02F6.

Syllable timing and
spacing are done by sub-
routine groups that funnel
the program through one

central time delay loop,
02AE-02C6, for maximum
coding efficiency.

Special Keys

Provisions have been made
for “lookup" table values for
generating abbreviations and
the punctuation marks used
most frequently by hams.

1. The colon (:) key is

coded to produce AR.

2. The semicolon (;)

key is coded to produce

DN.

3. The equals (=) key is

coded to produce SK.



0281 00 02C4 68 PLA

0282 FO BEQ If X = 0, complete character was sent. Branch 02C5 AA TAX Restore X to pre-subroutine value.

0283 65 to 0208 to insert 3(t) spacing between letiers. 02C6 60 RTS Return from subroutine.

0284 CA DEX 02C7 29 AND, imm

0285 OE ASL, abs 02C8 F8

0286 8D Shift 17BD one bit to the left and monitor the 02C9 aC JMP

0287 17 status of the carry bit. 02CA 712

0788 80 BCC If carry (C) is 0, send dot-space pair. 02CB 02

0289 09 02CC BA TXA Save X on stack.

0Z28A 20 JSR 02CD 48 PHA

0288 AD 02CE AD LDA, abs

028C 02 DASH-SPACE subroutine group, 028A-0292. 02CF 00

028D 20 JSR 02D0 17 Fetch data from the keyboard, and load it into

02BE AT 02D1 ag STA, v abs the FIFO buffer, in location 0300 + Y.

028F 02 02D2 00

0290 4Cc JMP 0203 03

0291 80 02D4 68 PLA Restore X to pre-interrupt value.

0292 02 0205 AA  TAX

0293 20 JSR 0206 Cc8 INY

0294 AT 0207 40 RTI

0295 02 0208

0296 20 JSR DOT-SPACE subroutine group, 0293-0298. 02D9 20 JSR Jump to LETTERS space, 3(t), delay routine.

0297 AT 02DA FO

0298 02 0208 02

0299 4Cc JMP 02DC 4C JMP JMP 1o FIFO FETCH routine at 02EQ.

D29A 80 02DD EO =

0298 02 02DE 02

029C 02DF

029D 02EQ CcC CPY, abs

029E 02E1 BF

029F 02E2 17

02A0 8A TXA Save X on stack. 02E3 FO BEQ HALT if last character in FIFO was processed

02A1 48 PHA 02E4 FB when Y equals contents of 17BF,

02A2 AZ LDX, imm Load with 03 for delay of 3{t) for DASH. 02ES AD LDA, abs

02A3 03 02EG BF

02A4 4C JMP JMP 1o delay routine at 02AB. 02E7 17

02A5 AB 02E8 AA TAX

02AG 02 02EQ EE INC, abs

02A7 8A TXA Save X on stack. 02EA BF

02AB 48 FHA O2EB 17

02A9 Al LDX, imm Load X with 01 for delay of 1{1). 02EC 4c JMP JMP to fetch next character from FIFO.

0zaA o 02ED 6C

02AB EE INC, abs Toggle PAQ. 02EE 02

p2aCc 00 02EF

02AD 17 02F0 BA TXA

02AE CA DEX 02F1 48 PHA Save X on stack.

D2AF AD LDA, abs Load code speed byte into timer. 02F2 AZ LDX, imm

0280 BE 02F3 02 Load X with 02 for a total space time delay

0281 17 Q2F4 4Cc JMP of 3(t) between letters.

0282 8D STA, abs 02F5 AE

0283 07 02F6 02

0284 17 02F7 20 JSR JMP to word space, 7(t), time delay at 0221,

0285 cD CMP, abs Watch timer for count passed 00, 02F8 21

0286 07 02F9 02

0287 17 02FA 4C JMP JMP to FIFO FETCH.

0288 30 BMI If timer has timed out, branch to check if additional 02FB ED

0289 a3 time periods are 10 be done. 02FC 02

0Z28A ac JMP Jump back to recompare timer output 0ZFD

0288 BS 02FE

028C 02 02FF

028D ED CPX, imm Check X for additional delays to be done.

02BE 00

02BF FO BEQ If X =0, interval timing is complete. PROGRAM BUFFERS

02C0 03 17BF FIFO pointer.

02C1 4C JMP JMP back to reload timer. 17BE Code speed byte.

02C2 AE 178D Syliable encode storage, the ASL is performed on this location.

02C3 02 178C Lookup value buffer storage.
4, The DEL Kkey is Morse code. entries, you take advan- to 7F. In order to change the
coded to produce BT. 2. About 999% of tage of the audio tape dump code speed after you have the
5. The period (.), existing software is program and hardware thatis program running, you will

comma (,), and the
question mark (?) keys
have been coded to pro-
duce their respective
Morse code equivalents.

Operating Hints

In the interest of mini-
mizing program listing re-
quirements, the LETTERS
lookup table, 0240-025A,
was designed around the
uppercase alphabet char-
acters. The lower case alphas
have been omitted for two
reasons:

1. There is no distinc-

tion between upper and

lower case letters in

written Iin upper case,
and most teletypes,
terminals, and ASCII
keyboards that don't
have the upper/lower
case feature are coded
for the upper case
letters. Shift and lower
case characters are not
permitted.

The first step in the start-
up is loading the program.
Since the listing Is quite
lengthy, loading the program
by using the hex keyboard
each time the power is turned
on is somewhat of a pain in
the ASCII. | suggest that after
you have checked your data

already on the KIM, so that
you will have it permanently
stored. Loading the computer
from the cassette takes about
40 seconds for this particular
program.

During the loading opera-
tion, the sidetone oscillator
and transmitter switch will be
enabled. A toggle switch, in
series with the speaker to
temporarily disconnect it
until the system is configured
by the software, is recom-
mended.

Before you pass GO, be
sure that you load the code
speed byte in location 17BE.
Use values less than or equal

have to stop the program and
load 17BE from the hex key-
board.

Since the KIM is a rela-
tively new machine with little
software support, you may
have to move the program
buffers, 17BC-17BF, to some
other locations in the RAM
memory space as new hard-
ware and software are intro-
duced and marketed. | chose
to use those locations because
they reside in the 64 byte
RAM in the 6530 interface
chip. This still leaves pages 00
and 01 free for expanding the
program within the confines
of my unexpanded system.®
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Robert C. Rae WB4WRH
1921 Dogwood Lane
Vienna VA 22180

It Works!
The First Time!

- - the Seals Electronics
memory board

t all started while | was

looking through the June
issue of 73 and came upon an
ad for an 8K memory board.
This particular ad made me
realize that if the claims of
the manufacturer were true,
this board would be a very
nice addition to my computer
system.

Upon investigation of the
manufacturer of this particu-
lar board (Seals Electronics)
at the local computer club, |
heard a very strange rumor.
That is, that it was possible to
obtain this 8K static memory
board in only 10 days from
the date that the order was
received. | was quite sure that
it was actually 100 days, but
the temptation was more
than | could resist. On June
16th | placed my order.

As soon as | dropped the
order in the box | was

HHH

gripped with fear, realizing
that the interest on my
money would probably be
collected by the company for
some time, at my expense. |
resigned myself to receiving
the memory board in 1977.

On June 23rd the postman
came carrying a box three
inches deep and a foot
square. Sure enough, it was
from Seals Electronics. |
didn't open the box for a
long while; | just stared at the
box in disbelief and was
somehow comforted by its
shape. This must be a good
sign, | thought.

Finally, | opened the box
and peered inside. What a
pleasant surprise. | viewed a
large plastic envelope that
contained four smaller parts
packages. All of the compo-
nents were of top quality.
But what about the board? |

quickly tore open the
package that contained the
board and examined it. It was
beautiful! Not only was it
first class in appearance, but
it had no jumper wire holes.
It had a solder mask on both
sides and was silk screened on
the component side, And,
there was an assembly manual
and two other documents.

| began reading the manual
and, to my surprise, | could
understand it. It was written
in modern English, and even /
could wunderstand it. It
described the assembly, in-
stallation and standby battery
hookup. The theory of opera-
tion was described so that it
could be easily interfaced
with a home brew project.
Could it be that this manual
was written for the hobbyist?

Two more pleasant
surprises were yet to come.

Upon examining the two
remaining documents, |
found a multicolor full size
printed circuit board layout
and a beautifully done fold-
out schematic of the board
circuitry.

My enjoyment increased as
| began construction. | fol-
lowed the instructions and
the memory began to take
shape. First | installed the
diodes, then the resistors,
next the regulators, and then
the address selection
switches. Oh vyes, and the
sockets! This kit was supplied
with sockets for all ICs! | was
becoming convinced that a
tremendous amount of
thought had gone into the
planning of this kit.

Another thing that struck
me as | continued to build
the kit was that all the holes
were the correct size. Not
once did | have to file down a
lead and stand on my pliers
to insert a component lead
through the board.

The sockets fell into place
and | even tried to make a
solder bridge on the board,
but was unable to accomplish
this due to the almost fool-
proof solder mask. | was now
convinced that anyone could
build this kit without error if
he simply followed the
instructions. The last item of
construction was the place-
ment of the capacitors and

this also went without a
hitch.
Now for the ICs. As |

began to insert the 1Cs in the
sockets, another thought
struck me, It was impossible
to damage them with the old
soldering iron.

Finished! | quickly looked
the board over with my
magnifying glass and, finding
no problems, placed it before
me with a sigh. After gloating
for a few minutes, | picked
up the card and headed for
the computer. Snapping the
address switches into the
proper position, | then placed
the board in the slot and
prepared myself for the big
moment. The familiar click of
the power switch seemed to
be more meaningful and the
whir of the fan and lighting



"As the designer of the
very first frequency
counter, I congratulate

you On a very neat design
at an excellent price.

Performance

of thiscounter

is really impressive..."

Thank-you, Mr. Dickey.
Thousands more who own Hufco frequency

Since 1974, Hufco has made counters and *

—— - ¢
% #
H. K. Dickey
Professional Electrical Engineer

(Designer of the world's first frequency
counter at Berkeley Scientific, 1949)

counters proudly agree.
counter-offers’ that satisfy people to no end. The

Hufco combination — a rock-bottom price and sky-high quality—is proving a very popular duo.

Here are three good examples why:

A 500 mHz (6-digit) frequency

A 30mHz or 250mHz (6-digit)

counter for under 40 cents per mHz! frequency counter — proven best
Figure it out. It adds up to unheard-of savings. With guaranteed sellers!

quality to maich and exceed the overpnced brands. Let us
prove it 1o you togay.

169.95

(500 mHz kit)
$198 95 assembied

No wonder people
respect the Hufco name.

Incidentally, you’ll also find it on
economically-priced digital display
adapters, voice-operated
transmits, power mike adapters,
CB/Ham timers, and more.

Interested?
Rush us this coupon today.

69.95

(30mHz Kit)
$99.95 assembled

119.95

(250mHz kit)
$139.95 assembled

Please send me:

' 500 mHz frequency counter - 169 95 ki'199 .95 assembled
(Enclose check or money order. )
— 250 mHz frequency counter - 119 .95 kit'139.95 assembled
|Enclose check or money order )
I | 30 mHz frequency counter - §9.95 kit/99.95 assembled

(Enclose check or money order
_ Iintormation on other handy Hulfco products.
I Name
Address

City/State!/ Zip

Mail to: Box 357, Dept. R,
Hufco Provo, Utah 84601 801/375-8566




of the LEDs joined in to
indicate that all was okay.

Now for the test. First |
addressed the memory and
deposited a few bytes of data.
Everything seemed to be
working. Next | loaded
BASIC into the memory and
it worked flawlessly. It
worked! And the first time,
10o0.

When my wife called me
to empty the garbage | real-
ized that | was not dreaming.
| began to consider what
performance tests | might use
lo prove that this memory
board was not all that it was
cracked up to be. | was really
challenged now, and was
determined to find a problem
with this board. After all,
there just had to be some
shortcomings somewhere!
Besides, my reputation as a
skeptic was at stake.

With these purist concepts
in mind, | set out to test my
newly constructed memory
board.

My first plan of attack was
to prove that no static
memory could come close to
my present dynamic memory
in low power consumption.
To accomplish this, | cut the
three power leads between
my last extender board and
the other boards connected
to the computer bus. |
stripped one quarter inch of
insulation from the free ends
of all leads and melted some
solder on the exposed wire to
aid in soldering them during
testing. | then resoldered two
of the power leads, restoring
normal operation to those

two sources of power. | con-

DIGITAL
CEIVER. 40 OR 200 PEP.

nected my ammeter between
the two remaining leads.

The next step was 1o
install two dynamic boards to
give a total of 8K of memory.
Placing them in the test loca-
tion, | then applied power
and recorded the ammeter
reading.

| repeated this process
with the two remaining
power leads to the boards,
and recorded the results.

Now for the new memory
board. | installed it in the
same manner and measured
the five volt power line (the
only one required for the new
memory).

After comparing the
results, | was surprised to find
that the new low power static
board consumed only twenty
percent more power than the
two dynamic boards. For all
practical purposes, the power
consumption is an even swap.

Not being one who gives in
easily, | continued my
testing. This particular board
was advertised as having the
memory of an elephant, or
something to that effect. So |
proceeded to examine this
aspect of its operation.

There is a very unique
feature built into this board;
that is, there is a diode
switching network between
the normal power line to the
memory and the battery
standby line to the memory
that is brought in on pin 14
of the memory board. (This
position is not used on the
bus line of the Altair and
other similar computers.)
This means you can connect a
battery across pin 14 and

FT-3010 ALL SOLID STATE
160-10 M TRANS-

ground, and when power is
interrupted, the memory is
automatically switched to the
standby source to retain
memory content.

To test this feature of the
memory, | constructed a
simple power supply capable
of maintaining three volts
under load when connected
to the memory while the
computer was turned off. |
then soldered a small piece of
wire on the free end of the
extender board at location
14. The positive lead from
the supply was connected to
this wire and the negative
lead from the supply was
connected to logic ground
(pin 50).

Not wanting to start in a
small way, | loaded BASIC in
the memory and immediately
turned off the power. |
waited for a few minutes,
switched on the power,
reloaded the first byte of data
(location 0) that was lost by
the computer, depressed the
run switch and up came
BASIC. This was a milestone
in the operation of my
computer system.

| then decided that a
longer period of testing was
needed. | followed the same
procedure as before, but this
time | left the computer off
for 24 hours.

When | returned to resume
testing | first touched the
memory regulator heat sinks
to determine whether cooling
would be necessary during
standby operation. They were
cool! When | powered up the
machine as before, BASIC
came up without a problem.

COMPUTER HOBBYISTS!
Nationwide Classified Ad Newsletter
Buy & Sell Hardware & Software
new/used/unique/low-cost
$3.75 for 18 issues.

Free sample issue on request.
ON_LINE NEWSLETTER

24695 Santa Cruz Hwy., Los Gatos
CA 95030 /
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By this time | was com-
pletely sold on my new 8K
memory. | was patting myself
on the back for what |
thought was extremely good
judgment on my part in
selecting such a nice piece of
equipment. (I have not been
noted for this quality in the
past.)

| pondered for some time
after the completion of this
testing to be sure that
nothing else could be done by
me to break down the resis-
tance of the memory.

It then occurred to me
that perhaps a good test
would be to operate the
memory with a disc operating
system. Since | happened to
have a brother-inlaw with
such a system, it seemed that
a trip to his place was in
order.

Upon arrival, we installed
the memory board in his
computer and, as you have
probably guessed, it worked
perfectly.

In conclusion, | would like
to take my hat off to the
folks at “‘Seals Electronics,”
and to what | believe is a long
awaited answer to the dreams
of the computer hobbyist. It
is obvious that they have
done their homework in
producing a kit which can be
built with more than a
reasonable expectation that it
will work when finished.

If you plan to purchase
memory in the future (and
who doesn't?), be sure to
include this one on your list
of considerations. | think
you'll be very happy with
it, =

F3 icoMm mnew!
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TRANSCEIVER

P.O. BOX 101-A, DUMONT, N, J. 07628

RF & AUDIO CONNECTORS & ACCESSORIES

5 PL259 UHF male $3.50 2 M259 UHF right
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Master Charge Bank Americard
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co. inc.
252 Patton Ave., Asheville, N.C. 28801
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W. B. COMMUNICATIONS

16401 S.W. 142nd Ave. * Miami, Fla. 33177
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One of the things | have
enjoyed most since |
started writing for 73 has
been the interchange of ideas
with readers. | am always
getting new ideas from calls
and letters. My recent article
on a TT decoder (April,
1976, p. 52) probably gener-
ated more interest and appli-
cations than any of the
others. This short article is to
share a couple with you.

Most users had to build up
a supply or regulator in order
to get the 5 volts required by
the decoder board and, since
| had quite a bit of room left
on the board, | subsequently
got the artwork redone to
include an LM309H type
regulator on the board. It
worked out nicely and the
regulator pads can be
jumpered if the regulator is
not wanted.

It's funny how small
things can slip by, particu-
larly where printed circuit
boards are concerned. After |
had wired several of the
boards for people, | suddenly
realized that | had not
provided a PC pad for the
negative power lead . .. back
to artwork changes again.

A ham in the area who
also uses commercial radio
services came up with an
excellent application and very
useful modification of the
basic circuit and board. The

man has a business radio In
his home and one in his

William Hosking W7JSW
8626 E. Clarendon
Scottsdale AZ 85251

The New Improved

I'T Decoder
Updated

truck, and uses them to con-
tact his wife for messages,
etc. The channel heison isa
common user channel with
many other subscribers, His
wife, as do many others, got
tired of hearing all the other
chatter on the radio all the
time. The man decided to use
my decoder to turn his base

GND * 3

- - better

station speaker audio on and
off. He could do the receiver
modification himself and
then acoustically couple the
touchtones in his mobile
radio.

The only problem that
came up with this arrange-

ment was that the wife
couldn’t turn the speaker
Ud =N id

Fl P

EBX = =67

" 3
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Ci 2aF |4 7uF
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Fig. 1. Tone decoder with added regulator circuit and manual reset circuit, Diodes D1 and D2
(IN4148/1N914) are added to the circuit board and S1 shorts their junction to ground. Printed
circuit boards are available from CONTACT Electronic Research and Development, 35 W.
Fairmont, Tempe AZ 85281 for $5.50 postpaid. Wired and tested versions are also available.

back off locally after it had
been functioned on. The
application and the problem
led me to the circuit modifi-
cation shown in Fig. 1. The
only change that had to be
made was to add two diodes
such as TN4148s or 1N914s
to the inputs of the “off”
NAND gate and a normally
open push-button switch. The
switch then shorts the diodes
to ground, causing the output
of the gate to go high and
reset the output latch. In this
case the user mounted the
small push-button directly on
the front panel of his com-
mercial base station and the
circuit board fits easily inside
the radio. He is using the
decoder relay contacts to
interrupt the speaker audio.

This is just one of many
possible applications. Many
people have built the circuit
to control autopatches using
a'"*" on and "#" off. If you
have used this circuit for
some neat application, |
would be very happy to hear
from you. =
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problem often arises

with some IC or tran-
sistor circuits when just a
modest amount of negative
voltage is needed to bias a
switching circuit or to power
an IC circuit stage that works
best when it is powered from
equal positive and negative
supply potentials. For home
station equipment, this situa-
tion is easily resolved by
constructing a power supply
which provides the necessary
positive and negative outputs.
For battery-operated equip-
ment, an extra battery can
always be provided, but this
adds to bulk, eventual cost
and perhaps even erratic
operation at some time since
the separate batteries used for
positive and negative supply
voltages will not age at the

same rate. Ihe greatest
problem is wsually with
adapting such circuits to

mobile operation where only
+12 volts is available, Either
a battery for a negative sup-
ply has to be used, the circuit
modified for single supply
operation or, as is usually the
case, the idea given up of
using a particular circuit for
mobile operation.

This article describes a
number of ways by which a
negative supply voltage can
be generated when only a
positive source is available.
Those who still remember
vacuum tubes may also

73 Magazine Staff

The

Polarity Changers

- - plus to minus

remember that this was also a
problem then for mobile
operation when tubes re-
quired a negative bias voltage.
The wusual solution was
another winding on a vibrator
power supply transformer or
on a dynamotor. But, some
manufacturers even then did
try more ingenious ap-
proaches, and they are the
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Fig. 1. Two forms of oscillator circuits which can be used to
form a negative voltage supply. Output voltages and currents
are avaifable over a wide range depending on the transistors
and transformers used as explained in the text.
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basis of the circuits that are
used these days to generate
that needed negative supply
potential.

Basically, there are two
approaches that can be used
to generate a negative ground
potential when only a posi-
tive to ground potential is
available. One is to build an
oscillator (anywhere from
audio to rf) which has a
transformer output isolated
from ground. The trans-
former output is treated like
the secondary of an ac trans-
former (rectified and filtered)
to produce a negative voltage.
In tube days, rf oscillators
were popular because high
voltages for bias purposes
could be developed across
their tuned circuits. The
other basic approach is to use
a switching circuit to charge a
capacitor with a positive
supply. But, between charg-
ing intervals, additional cir-

cuitry literally lifts the
capacitor up and turns it
around with respect to

ground, and it supplies a neg-
ative potential. So, the capac-
itor is alternately charged and

electronically flipped around
and discharged.

The following oscillator
circuits are not the simplest
form of positive to negative
supply generators possible.
Still simpler circuits are
possible but they require
special transformers, whereas
the two circuits shown need
only simple, readily available
parts.

The circuit of Fig. 1(a) is
basically just an audio oscil-
lator with a transformer
coupled output. It can be
constructed wusing a wide
variety of PNP general
purpose transistors and with
transformers having varying
turns ratios so that output
voltages of from 6 volts to 20
volts can be obtained. The
secondary voltage is then
rectified wusing a standard
bridge rectifier circuit and a
500 mF filter capacitor. Not
too much filtering is required
since the oscillator produces a
fairly good sine wave output.
One may have to connect
miniature transistor output
transformers back-to-back to



Fig. 2. The inexpensive 555 timer IC is the heart of this
negative supply which provides a variable output up to -10
volts. Note that the 1 mF capacitor by pin 3 is not an

electrolytic type.
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obtain a desired output
voltage, depending on which
types are available locally.
For instance, one might use a
400 CT to 8 Ohm trans-
former back-to-back with an
8 Ohm to 10k transformer to
get a voltage step-up. Some
experimenting and bread-
boarding is necessary, but
just about any desired voltage
can be generated by using
different transformer ratios
and types of rectifier circuits
(half wave, full wave or
bridge). Generally, using low
power transistors and the
usual 99 cent 300 mW tran-
sistor transformers, output
loads of up to 10 mA can be
accommodated.

Fig. 1(b) is a standard
multivibrator circuit with
component values chosen so
it operates at about 7 kHz.
The idea is basically the same
as in Fig. 1(a), but this circuit
produces a square wave out-
put and, depending upon the
power transistor used, output
currents of an Ampere or
more can be generated at
various voltage levels. Some
24 CT filament transformers
will work well in this circuit.
Otherwise, standard transistor
output transformers have to
be used either singly or back-
to-back to get the desired
step-up in voltage. Transistor
output transformers or inter-
stage transformers rated as 1
Watt, such as Stancor TA-4 or
Allied 6T8HF, will do nicely
with any of the low/medium
power transistors mentioned
in Fig. 1(b) to produce out-
puts in the 12 to 15 volt
range at up to 100 mA load.
The square wave output of

the circuit requires that a bit
more elaborate filtering be
done, as shown in Fig. 1(b),
to get a smooth dc output.
Also, square wave generators
will have rich harmonic out-
puts. The 7 kHz operating
frequency for the multivibra-
tor is a compromise between
an operating frequency that is
above the audio range of
most audio communications
circuits with which it is likely
to be used and yet within the
efficient frequency operating
range of most inexpensive
transformers. Nonetheless, if
the supply i1s to be used with
rf circuitry, careful power
supply bypassing to the
multivibrator and even
shielding In extreme cases
may be necessary to prevent
hash in the rf circuits.

The circuits of Fig. 1
should satisfy most needs and
can be built reasonably
inexpensively. However, In
these days of 1Gs, it would
not be fair to omit some
more sophisticated ap-
proaches to the negative
supply voltage problem. Both
of the following circuits
appeared originally in Elec-
tronics and provide negative
voltage generation along with
regulation of the output
voltage.

Fig. 2 uses the ubiguitous
555 IC timer. The 555 is
operated as a free-running
pulse generator. The pulse
output freguency and pulse
width are basically set by the
RC components between pins
7, 6, 2 and 1. However, a
control voltage applied to pin
5 can vary the pulse repeti-
tion rate. Output is taken
from pin 3 where first a
capacitor isolates the output
from a ground reference and
then the output is rectified
and filtered. The output
voltage level can be set any-
where from 0 to -10 volts by
the potentiometer in the base
of the 2N2222. This potenti-
ometer, for any given setting,
compares the output voltage
to the supply voltage. If the

output voltage decreases, the
2N2222 is turned further on,
causing the control voltage on
pin 5 to come closer to
ground and hence to increase
the pulse output rate. This, in
turn, charges up the output
10 mF capacitor more often
and brings up its voltage. The
quality of the regulation
depends on the output cur-
rent demanded. It is about
5% at 10 mA output. Greater
outputs can be supplied but

then the regulation will
become poor.
Fig. 3 shows another

supply/regulator circuit that
can supply fixed output volt-
ages over the range of about
-5 volts/30 mA to -15
volts/13 mA from a +15 volt
supply. Thus, it can supply a
bit more current than the
circuit of Fig. 2 and can
supply -12 or -15 volts when
a +12 or +15 volt source is
available, which is an advan-
tage in many applications
using operational amplifiers.
The circuit uses an IC hex-
inverter and a single tran-
sistor. Two of the inverters
form a square wave oscillator.,
The other four inverters are
paralleled as drivers. When
the output goes positive
referenced to ground, the 1
mF capacitor charges through
the TN914 going to the col-

lector of the 2N3904. When
the output goes towards

ground, charge is transferred
from the first 1 mF capacitor
to the output 1 mF capacitor
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as the second 1N914 con-
ducts. The output 1 mF ca-
pacitor now has a voltage
across it which is negative
referenced to ground. This
transfer of charge between
capacitors continues until the
voltage buildup across the
output 1T mF capacitor breaks
down the zener diode. Then,
the 2N3904 is turned off and
the transfer of charge stops
until the load current drain
again causes the output volt-
age to fall below the zener
voltage. Thus, the circuit is
self-regulatory.

The circuit as shown will
produce only 5 volts negative
output from a positive 15
volt supply. This can be
increased by using the alter-
native voltage multiplying
circuit shown in Fig. 3 to
produce -15 volts. -12 volts
can be produced from a posi-
tive 12 volt supply with the
same circuit by using an
approximately 13 volt zener.
The 74C901 hex-inverter
operates from up to a positive
15 volt supply and can
produce a full -15 volts when
used with the voltage multi-
plying circuit. However, if
only a positive 5 volt source
is available and -5 volts is
needed, the basic circuit of
Fig. 3 with the voltage multi-
plying circuit can be used
with a simple SN7404 hex-
inverter. An approximate 5.6
volt zener will suffice for the
zener reference diode in the
base circuit of the 2N3904.=
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Fig. 3. Negative voltage generation circuit using a hex-inverter
IC. If the multiplier circuit is inserted between points X-X, the
basic output voltage will be the same as the positive supply
voltage. The zener in the base of the 2N3904 must always be
rated at 0.6 to 1 volt more than the final negative output

voltage.
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Repeaters in New Zealand

- - quite a few

Fred Johnson ZL2ZAMJ
15 Field Street
Upper Hutt, New Zealand

. =l : :
s -

The Mount Climie FM repeater. Note the battery (below) and
antenna filter box (left bottom).
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M repeaters hit ZL some

five years ago, and since
then have spread across the
land. With a population of
4800 licensed amateurs, some
24 FM repeaters are now in
operation, or about to
become operational.

New Zealand is a land of
mountains, lakes, rolling hills
and open plains, and repeat-
ers have helped to make VHF
popular by overcoming
terrain problems. The land in
the region of Wellington. the
capital, is all hills and valleys.
People live in the valleys, and
without repeaters VHF opera-
tion would be very limited
for all but a few operators
with hilltop sites.

The national radio ama-
teur body is the New Zealand
Association of Radio Trans-
mitters (NZART), which has
75 branches. The licensing
authority is the New Zealand
Post Office (NZPO). NZART
set up a committee some
years ago to develop a band
plan for the two meter band
and to coordinate repeater
development. In addition to
the FM repeaters, some areas
also have an AM repeater, and
there is at least one two
meter beacon station in each
of the four ZL call districts.

ZL amateurs are fortunate
in that the NZPO, while
retaining the right to issue the
license for a repeater, accepts
to a large extent the views
and requests of the VHF
committee. So the amateurs

have the responsible task of
organizing their own band
and repeater plan, ultimately
seeking an NZPO license
when all the various negotia-
tions about sites, access, and
other responsibilities have
been ironed out and the need
for the proposed repeater has
been established. Most repeat-
ers have been established to
meet a Civil Defense or an
Amateur Radio Emergency
Corps requirement.

In the event of some
disaster or emergency, the
amateurs turn out to provide
communications for the
Search and Rescue Organiza-
tion, the police, or Civil
Defense authorities. Each
NZART branch has an “E”
series of callsigns allocated so
that it is easy to tell when
emergency traffic is using a
repeater. For example, the
Upper Hutt branch has the
call series ZL2ELA to
ZL2ELZ available. When E
calls are heard on the repeat-
er, normal amateur chitchat
stops to allow the emergency
traffic priority.

The relationship between
New Zealand radio amateurs
and the New Zealand Post
Office is extremely good and
in this we are very fortunate.
New Zealand is one country
where amateur radio is under-
stood and supported by the
authorities. In this regard, the
IARU problems with WARC
1979 get both NZART and
NZPO support.



The two meter band plan
started out with four FM
repeater channels and this
was later extended to six. It
can again be extended if
found to be necessary. The
following channels are in
current use:

Channel A — 146.20/145.50
Channel B — 146.225/145.525
Channel C — 146.30/145.60
Channel D — 146.35/145.65
Channel E — 146.40/145.70
Channel F — 146.45/145.75

All repeaters are home-
constructed, there being no
off-the-shelf supply available.
An enthusiast in one of the
local branches of NZART
usually constructs the
repeater and finally becomes
the “trustee” for the NZPO
license.

All repeaters are open
access; ‘‘closed” repeaters are
not permitted. Carrier-
operated entry is the rule. No
tone-entry systems have been
found to be necessary. The
geographical spread and siting
have made possible an almost
exclusive channel allocation
to each repeater. During hot
summer weather, DX opera-
tion between repeater areas
becomes possible. This s
regarded more as fun than a
nuisance.

The NZPO has not
required a callsign or an
identifier system for repeat-
ers. All repeaters must be
owned by a branch of
NZART, and a member of
that branch is the trustee for
the repeater license. Repeat-
ers cannot be owned by an
individual. So the station
using the repeater (i.e., the
user callsign) and the trustee
are responsible for the opera-
tional performance and
operating discipline. In
practice, this means that all
repeater users have a responsi-
bility to maintain a satisfac-
tory standard of operating
procedure. It seems to work
out OK. “Repeater Rules”
appear annually in the
NZART Callbook. These
reflect local operating prac-
tice:

1. Hhe
listed on

Trustees (as
the Post

Office license) to have
final responsibility for
the repeater operation.
2. The repeater to be
owned and maintained
by the Branch.

3. The repeater to be
open for use by all
licensed amateurs.

4. Amateur Radio
Emergency Corps and
Civil Defense require-
ments in areas to have
priority use over
normal amateur traffic.
5. "Overs” to be kept
short.

6. Breaks between
“overs’’ to be frequent
to let other users
identify and call in.

7. Stations who can
work together direct
without wusing the
repeater establish
contact only and then
change to some other
channel.

8. Home station to
home station contacts
are discouraged.

9. The Radio Regula-
tions to apply at all
times, notwithstanding
anything in these rules.
10. With the exception

of mobiles, stations
should not call a
general CQ.

11. Stations using the

repeater to identify
when calling.
12. No one to be

excluded from legiti-
mate operation.

13. QSLs should be
clearly marked ‘‘via
repeater.”’

14. Contacts via the
repeater will not be
recognized for any
contest or award.

15. A copy of these

rules and the names of

the Trustees to be
posted on the Branch
noticeboard.

The map shows the geo-
graphical layout and the
channel allocations for the
FM repeaters. Such a simple
map cannot show the site and
propagation considerations
leading to the choice of each
site. Recourse should be
made to more detailed maps
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Map of New Zealand showing location and channel of two

meter band FM repeaters.

for this background.

The highest repeater is on
Mount Egmont, an 8620 foot
high volcano. The repeater is
sited about 3500 feet up
the eastern slope of the
mountain. One repeater (at
New Plymouth) is destined to
be sited on top of a 600 foot
power station chimney. Most
amateur repeaters live on
someone else’s premises,
generally owned by the
NZPO, the Broadcasting
Council or the Civil Aviation
authorities. One repeater
which has its own hut is the
Mount Climie repeater on
“Channel Charlie,"” for which
| am trustee.

Establishing "Charlie” has
probably been typical of
setting up a repeater
anywhere: Negotiations for
site, underground power
cable to the site, a building, a
pole, and so on, all had to be
arranged. The hut was 