

































































































































































































































































































































































ANOTHER FIRST FROM
MOUNTAIN HARDWARE.

SUPERTALKER.
—~=N > -

SuperTalker al

to add the dimension of
human speech output in
your computer programs.
Add voice to games. Pro-
gram verbal prompting for
the operator of your busi-
ness system. Use verbal
warnings under program con-

trol as an enunciator in com-
mercial security or control rooms.
Create educational programs that
verbally coach the student.

THE SUPERTALKER SYSTEM.
SuperTalker is a new Mountain
Hardware peripheral system which
allows the Apple |l computer to output exception-
ally high quality human speech through a loud-
speaker under program control. Output may also
be directed through any PA. or stereo system.
Initially, spoken words are digitized into RAM
memory through the system microphone. Speech
data in RAM may then be manipulated like any
other stored data.

A COMPLETE PACKAGE.

The SuperTalker peripheral system consists of:
The SuperTalker peripheral card which plugs into

FOR YOUR
APPLE II

to-use operating soft-

plus, two ready-to-run
SuperTalker programs.
OPERATING SYSTEMS.
In order to achieve maximum
utility using SuperTalker, the
SuperTalker Disk Operating
System permits output of
human speech under program
control with direct I/0 routines.
It also provides a preparation pro-
gram which permits the creation
of voice files on diskette. BASIC
program routines are provided
which require only one-line statements to out-
put a word or phrase. Routines also support
cassette storage.
TEACH YOUR COMPUTER TO TALK.
For $279 assembled and tested, SuperTalker
gives your Apple Il a voice in the matter.
AVAILABLE NOW.
Mountain Hardware’s SuperTalker, Apple Clock
and 100,000 Day Clock™ (for S-100 bus
computers) are available through computer
dealers worldwide.

ware and documentation;

/M
<

O Send me everything | need to know about SuperTalker.

Mountain Hardware, Inc.

LEADERSHIP IN COMPUTER PERIPHERALS
300 Harvey West Blvd., Santa Cruz, CA 95060
(408) 429-8600

Sounds super.

O Also information on your Real-Time clocks for Apple Il and S-100.

Circle 257 on inquiry card.

Name

Address

City State Zip

Apple Il is a trademark of Apple Computer, Inc.
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PET / TRS-80/APPLE: Personal Software brings you the finest!
igeey:

MICROCHESS is the industry’s best selling computer game. And
no wonder—because MICROCHESS gives you more than just a
chessplaying program: A convenient, foolproof set of commands
and error checks ... complete instructions in a5'%" by 8'2" booklet ...
a cassette that's guaranteed to load, with disk versions coming
soon ... and several levels of difficulty to challenge you not just
once, but time after time. It's available through well over three
hundred computer stores and many mail order sources ... always

mmm 1234567 [e1234%67
[ea4zeeloea]. . . . . . -
------

TIME TREK by Brad Templeton for 8K PETs and Joshua Lavinsky
for 4K Level | and || TRS-80s adds a dramatic new dimension to the
classic Star Trek type strategy game: REAL TIME ACTION! You'll
need fast reflexes as well as sharp wits to win in this constantly
changing game. Be prepared—the Klingons will fire at you as you
move, and will move themselves at the same time, even from
quadrant to quadrant—but with practice you can change course
and speed, aim and fire in one smooth motion, as fast as you can
press the keys. Steer under power around obstacles—evade enemy

MICRO
CHESS

The Industry’s First
Gold Cassette
Over 50,000 Sold

TIME
TREK

A Tour De Force
In Real Time Action
Strategy Games

originating from Personal Software. What's more, every Personal
Software product is selected to give you these same benefits of
easy availability, reliable cassettes, readable documentation, a
carefully thought out user interface ... and most important,
continuing challenge and enjoyment, not just once but time after
time. If you haven't already, order your own gold cassette:
MICROCHESS, by Peter Jennings, for 8K PETs, 16K APPLEs, and
AiiltevelMlrandil TR S80S . 5 i e el e fos sl srasois yeeis $19.95

ENTERPRISE HIT

THE ENTERPRISE HAS BEEN DESTROYED
THE FEDERATION WILL BE CONQUERED  YOUR SCORE IS 6

CAFE T0 PLAY AGATIY

shots as they come towards you—Ilower your shields just long
enough to fire your phasers, betting that you can get them back up
in time! With nine levels of difficulty, this challenging game is easy
to learn, yet takes most users months of play to master. ADD
SOUND EFFECTS with a simple two-wire hookup to any audio
amplifier; the TRS-80 also produces sound effects directly through
the keyboard case, to accompany spectacular graphics
explosions! You won’t want to miss this memorable version of a
1avorite COMPULEr Game .. vy s es o s sive s oo osiatorsisiaimiarsis asis $14.95

BLOCKADE by Ken Anderson for 4K
Level | and Il TRS-80s is a real time
action game for two players, with high
speed graphics in machine language.
Each player uses four keys to control
the direction of a moving wall. Try to
force your opponent into a collision
without running into a wall yourself! A
strategy game at lower speeds,
BLOCKADE turns into a tense game of
reflexes and coordination at faster
rates. Play on a flat or spherical course
at any of ten different speeds. You can
hear SOUND EFFECTS through a
nearby AM radio—expect some

GRAPHICS PACKAGE by Dan Fylstra
for 8K PETs includes programs for the
most common ‘practical’ graphics
applications: PLOTTER graphs both
functions and data to a resolution of 80
by 50 points, with automatic scaling
and labeling of the axes; BARPLOT
produces horizontal and vertical,
segmented and labeled bar graphs;
LETTER displays messages in large
block letters, using any alphanumeric
or special character on the PET
keyboard; and DOODLER can be used
to create arbitrary screen patterns and
save them on cassette or in a BASIC
DI OGN s iatee = e aisbsks b oot ialots $14.95

ELECTRIC PAINTBRUSH by Ken
Anderson for 4K Level | and || TRS-80s:
Create dazzling real time graphics
displays at speeds far beyond BASIC,
by writing ‘programs’ consisting of
simple graphics commands for a
machine language interpreter.
Commands let you draw lines, turn
corners, change white to black, repeat
previous steps, or call other programs.
The ELECTRIC PAINTBRUSH manual
shows you how to create a variety of
fascinating artistic patterns including
the one pictured. Show your friends
some special effects they've never
seen ona TV screen!..s...... $14.95

WHERE TO GET IT: Look for the Personal Software™ display rack at yourlocal computer store. If you can’tfind the product you want, you
can order direct with your VISA/Master Charge card by dialing 1-800-325-6400 toll free (24 hours, 7 days; in Missouri, dial 1-800-3426600).
If you have questions, please call 617-783-0694. Or you can mail your order to one of the addresses below, as of the dates shown.

Until July 1: P.O. Box 136 Personal After July 1: 592 Weddell Dr.
Cambridge, Mass. 02138 softwareru Sunnyvale, Calif. 94086
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Look for Personal Software™ products at the dealer nearest you!

ALABAMA

BYTE SHOP

Huntsville, AL 35805
COMPUTERLAND

Huntsville, AL 35805

CPU, INC.

Montgomery, AL 36104

THE LOGIC STORE

Opelika, AL 36801

ALASKA

ALPHA ELECTRONICS
Anchorage, AK 99503
ARIZONA

MILLET'S TV & RADIO

Mesa, AZ 85204

PERSONAL COMPUTER PLACE
Mesa, AZ 85202
COMPUTERLAND OF PHOENIX
Phoenix, AZ 85016
COMPUTER SHOWROOM
Tucson, AZ 85710
ARKANSAS
COMPUTERLAND

Little Rock, AR 72212
DATACOPE

Little Rock, AR 72204
CALIFORNIA

JAY-KERN ELECTRONICS
Bakersfield, CA 93305

BYTE SHOP

Burbank, CA 91506

BYTE SHOP OF SACRAMENTO
Citrus Heights, CA 95610
COAST COMPUTER CENTER
Costa Mesa, CA 92627
CAPITOL COMPUTER SYSTEMS
Davis, CA 95616
COMPUTERLAND SAN DIEGO EAST
El Cajon, CA 92020
COMPUTERLAND OF EL CERRITO
El Cerrito, CA 94530
BUSINESS ENHANCEMENT
COMPUSERVICE

Escondido, CA 92027
CHANNEL DATA SYSTEMS
Goleta, CA 93017

RAINBOW COMPUTING
Granada Hills, CA 91344

JADE COMPUTER PRODUCTS
Hawthorne, CA 90250

BYTE SHOP OF HAYWARD
Hayward, CA 94541
COMPUTERLAND OF HAYWARD
Hayward, CA 94541
COMPUTERLAND OF WEST LA.
Inglewood, CA 90302
COMPUTER COMPONENTS

OF SOUTH BAY

Lawndale, CA 90260
COMPUTERLAND OF SOUTH BAY
Lawndale, CA 90260

A-VIDD ELECTRONICS

Long Beach, CA 90815
COMPUTERLAND

Los Altos, CA 94022

BYTE SHOP

Mountain View, CA 94040
HOBBY WORLD ELECTRONICS
Northridge, CA 91324
COMPUTERS-MADE-EASY
Palmdale, CA 93550

BYTE SHOP OF PLACENTIA
Placentia, CA 92670
COMPUTER CENTER

Rwerside, CA 92503

CAPITOL COMPUTER SYSTEMS
Sacramento, CA 95821
COMPUTERLAND

San Bernadino, CA 92404
COMPUTERLAND OF SAN DIEGO
San Diego, CA 92111
COMPUTER MERCHANT

San Diego, CA 92115
COMPUTERLAND OF

SAN FRANCISCO

San Francisco, CA 94105
VIDEO GAMES & COMPUTERS
San Francisco, CA 94118
COMPUTERLAND OF SAN JOSE
San Jose, CA 95129
COMPUTERLAND (Central)

San Leandro, CA 94577

BYTE SHOP

San Louts Obispo, CA 93401
MARIN COMPUTER CENTER
San Rafael, CA 94903
ADVANCED COMPUTER PRODUCTS
Santa Ana, CA 92705

BYTE SHOP

Santa Clara, CA 95051
COMPUTER FORUM

Santa Fe Springs, CA 90670
THE COMPUTER STORE

Santa Monica, CA 90401
SANTA ROSA COMPUTER CENTER
Santa Rosa, CA 95404

BYTE SHOP

Suisun, CA 94585
COMPUTERS PLUS

Sunnyvale, CA 94087

BYTE SHOP OF TARZANA
Tarzana, CA 91356
COMPUTERLAND OF
THOUSAND OAKS

Thousand Oaks, CA 91360

SMALL SYSTEM SOFTWARE
Thousand Oaks, CA 91360
COMPUTER COMPONENTS
Van Nuys, CA 91411
COMPUTERLAND

Walnut Creek, CA 94598
BYTE SHOP

Westminster, CA 92683
COMPUTER COMPONENTS OF
ORANGE COUNTY
Westminster, CA 92683
COLORADO

BYTE SHOP

Boulder, CO 80301
COMPUTERLAND

Colorado Springs, CO 80917
AMPTEC

Denver, CO 80216
COMPUTERLAND

Denver, CO 80222

BYTE SHOP

Englewood, CO 80110
MICRO WORLD ELECTRONIX
Lakewood, CO 80226
CONNECTICUT
COMPUTERLAND OF FAIRFIELD
Fairfield, CT 06430

JRV COMPUTER STORE
Hamden, CT 06518

THE COMPUTER STORE
Hartford, CT 06103

THE COMPUTER STORE
Windsor Locks, CT 06096
WASHINGTON D.C.
COMPUTER CABLEVISION
Washington, D.C. 20007
FLORIDA
COMPUTERLAND

Boca Raton, FL 33432

THE COMPUTER STORE
Bradenton, FL 33505

THE COMPUTER STORE
Clearwater, FL 33516
UCATAN

Destin, FL 32541

BYTE SHOP

fort Lauderdale, FL 33334
COMPUTERLAND

Fort Lauderdale, FL 33308
COMPUTERS FOR YOU

fort Lauderdale, FL 33312
DATA MOVERS

Fort Meyers, FL 33901
FOCUS SCIENTIFIC ENTERPRISES
Miami, FL 33132

GRICE ELECTRONICS
Pensacola, FL 32589
COMPUTER AGE

Pompano Beach, FL 33062
PAPERBACK BOOKSMITH
Sarasota, FL 33581

AMF ELECTRONICS

Tampa, FL 33612

MICRO COMPUTER SYSTEMS
Tampa, FL 33609
COMPUTER CENTER OF
PALM BEACHES

West Palm Beach, FL 33409
GEORGIA

ADVANCE COMPUTER TECHNOLOGIES

Atlanta, GA 30328
COMPUSHOP ~

Atlanta, GA 30342
DATAMART

Atlanta, GA 30305

THE LOGIC STORE
Columbus, GA 31906
COMPUTERLAND OF ATLANTA
Smyrna, GA 30080

HAWAII

COMPUTERLAND

Honolulu, HI 96813
MICROCOMPUTER SYSTEMS
Honolulu, HI 96813

RADIO SHACK (Dealer)
Lihue, HI 96766

IDAHO

NORTHWEST COMPUTER CENTER
Boise, ID 83704

ILLINOIS

COMPUTERLAND OF
ARLINGTON HEIGHTS
Arlington Heights, IL 03904
FARNSWORTH COMPUTER CENTER
Aurora, IL 60505

KAPPEL'S COMPUTER STORE
Belleville, IL 62220
DOW-COM

Carbondale, IL 62901

BYTE SHOP

Champaign, IL 61820

THE ELEKTRIK KEYBOARD
Chicago, IL 60614
EMMANUEL B. GARCIA JR.
AND ASSOCIATES

Chicago, IL 60613
PERSONAL COMPUTER
Chicago, IL 61820
COMPUTERLAND

Downers Grove, IL 60515
COMPUTER STATION

Granite City, IL 62040
ORCUTT BUSINESS MACHINES
La Salle, IL 61301

Circle 302 on inquiry card.

ILLINI MICROCOMPUTERS
Naperville, IL 60540
COMPUTERLAND OF NILES
Niles, IL 60648
COMPUTERLAND
Oak Lawn, IL 60453
COMPUTERLAND OF PEORIA
Peoria, IL 61614
WALLACE ELECTRONICS
Peoria, IL 61614
DATA DOMAIN
Schaumburg, IL 60195
INDIANA
DATA DOMAIN OF FORT WAYNE
Fort Wayne, IN 46805
HOME COMPUTER CENTER
Indianapolis, IN 46220
PUBLIC COMPUTING
Lafayette, IN 47904
I0WA
SYNCHRONIZED SYSTEMS
Des Moines, IA 50310
THE COMPUTER CENTER
Waterloo, 1A 50701
KANSAS
THE COMPUTER ROOM
Overland Park, KS 66212
PERSONAL COMPUTER CENTER
Overland Park, KS 66206
COMPUTER SYSTEMS DESIGN
Wichita, KS 67214
LOUISIANA
COMPUTER SHOPPE
Metaire, LA 70002
MARYLAND
COMPUTERLAND
Rockville, MD 20855
COMPUTER WORKSHOP
Rockville, MD 20852
COMPUTERS ETC.
Towson, MD 21204
COMPUTERS UNLIMITED
Towson, MD 21204
MASSACHUSETTS
THE COMPUTER STORE
Burlington, MA 01803
THE COMPUTER STORE
Cambridge, MA 02139
CPU SHOP
Charlestown, MA 02129
MAD HATTER SOFTWARE
Dracut, MA 01826
NEW ENGLAND ELECTRONICS
Needham, MA' 02194
NEW ENGLAND ELECTRONICS
Springfield, MA 01103
MICHIGAN
NEWMAN COMPUTER EXCHANGE
Ann Arbor, MI 48104
NEW DIMENSIONS IN COMPUTING
East Lansing, MI 48823
COMPUTER HOUSE DIV.
Jackson, M| 49202
COMPUTERLAND OF
GRAND RAPIDS
Kentwood, MI 49508
COMPUTRONIX
Midland, MI 48640
COMPUTER MART OF ROYAL OAK
Royal Oak, MI 48073
TRI CITY COMPUTER MART
Saginaw, MI 48603
COMPUTERLAND
Southfield, MI 48034
LEVEL FOUR PRODUCTIONS
Westland, M| 48185
MINNESOTA
COMPUTERLAND
Bloomington, MN 55431
MINN. MICRO SYSTEMS
Minneapolis, MN 55454
MISSISSIPPI
OXFORD SOFTWARE CO.
Oxford, MS 38655
MISSOURI
FORSYTHE COMPUTERS
Clayton, MO 63105
COMPUTER COUNTRY
Florissant, MO 63031
GREATEST GRAPHICS
Springfield, MO 65804
NEBRASKA
OMAHA COMPUTER STORE
Omaha, NE 68127
NEVADA
HOME COMPUTERS
Las Vegas, NV 89109
NEW HAMPSHIRE
TRS-80 SOFTWARE EXCHANGE
Milford, NH 03055
COMPUTERLAND OF NASHUA
Nashua, NH 03060
BITS, INC.
Peterborough, NH 03458
NEW JERSEY
COMPUTER LAB OF NJ
Budd Lake, NJ 07828
COMPUTER EMPORIUM
Cherry Hill, NJ 08002

COMPUTER MART OF NJ
Iselin, NJ 08830
MSM ELECTRONICS
Medford, NJ 08055
COMPUTERLAND
Morristown, NJ 07960
COMPUTERLAND

Paramus, NJ 07652
COMPUTER NOOK

Pine Brook, NJ 07058
COMPUTER CORNER
Pompton Lakes, NJ 07442
COMPUTER ENCOUNTER
Princeton, NJ 08540
TYPTRONIC COMPUTER STORE
Ramsey, NJ 07446

NEW YORK
COMPUTERLAND

Buffalo, NY 14150
COMPUTERLAND

Carle Place, NY 11514
COMPUTER SHOP OF SYRACUSE
De Witt, NY 13214

THE COMPUTER TREE
Endwell, NY 13760

LONG ISLAND COMPUTER
GENERAL STORE

Lynbrook, NY 11563
COMPUTER MICROSYSTEMS
Manhasset, NY 11030
COMPUTER SHOPPE

Middle Island, NY 11953
THE COMPUTER FACTORY
New York, NY 10017
COMPUTER MART OF NEW YORK
New York, NY 10016
DATEL SYSTEMS

New York, NY 10036
AUTOMATIC SYSTEMS
Poughkeepsie, NY 12603
COMPUTER HOUSE
Rochester, NY 14609

THE COMPUTER STORE
Rochester, NY 14618
HOME COMPUTER CENTER
Rochester, NY 14607

THE COMPUTER CORNER
White Plains, NY 10601
READOUT COMPUTER STORE
Williamsville, NY 14221
NORTH CAROLINA
BYTE SHOP

Charlotte, NC 28212
COMPUTERLAND

Charlotte, NC 28205
FUTUREWORLD

Durham, NC 27707

BYTE SHOP

Greensboro, NC 27401
MICROCOMPUTER SERVICES
Hickory, NC 28601

BYTE SHOP OF RALEIGH
Raleigh, NC 27605

OHI0

BASIC COMPUTER SHOP
Akron, OH 44314
CINCINNATI COMPUTER STORE
Cincinnati, OH 45246

21ST CENTURY SHOP
Cincinnati, OH 45202
DIGITAL DESIGN

Cincinnati, OH 45202
CYBER SHOP

Columbus, OH 43227
MICRO MINI COMPUTER WORLD
Columbus, OH 43213
COMPUTER SOLUTIONS
Dayton, OH 45409

DAYTON COMPUTER MART
Dayton, OH 45409

ASTRO VIDEO ELECTRONICS
Lancaster, OH 43130
COMPUTERLAND OF CLEVELAND
Mayfield Heights, OH 44121
RADIO SHACK (Dealer)

St. Clairsville, OH 43950
OKLAHOMA

HIGH TECHNOLOGY
Oklahoma City, OK 73106
MICROLITHICS

Oklahoma City, OK 73127
HIGH TECHNOLOGY

Tulsa, OK 74129
OREGON

THE COMPUTER STORE
Corvallis, OR 97330
CAMERA AND COMPUTER
EMPORIUM

Portland, OR 97205
COMPUTERLAND OF PORTLAND
Tigart, OR 97223
PENNSYLVANIA

BYTE SHOP

Bryn Mawr, PA 19010
PERSONAL COMPUTER CENTER
Frazer, PA 19355
COMPUTER AID

Latrobe, PA 15650

THE COMPUTER WORKSHOP
Murrysville, PA 15668

P.S.: VISICALC—How did you
everdo withoutit?

A B COMPUTERS

Perkasie, PA 18944
MICROTRONIX
Philadelphia, PA 19106
SOUTH CAROLINA
DATA MART

Greenville, SC 29607
TENNESSEE
MICROCOMPUTER STORE
Knoxville, TN 37919
COMPUTER LABS OF MEMPHIS
Memphis, TN 38117

DOC'S COMPUTER SHOP
Nashville, TN 37211
TEXAS

COMPUTERLAND OF AUSTIN
Austin, TX 78757
COMPUTERS 'N THINGS
Austin, TX 78731

MICRO COMPUTER SHOPPE
Corpus Christi, TX 78411
COMPUSHOP

Dallas, TX 75243
COMPUTERLAND

Dallas, TX 75231

KA ELECTRONICS SALES
Dallas, TX 75247
COMPUTER TERMINAL

El Paso, TX 79901

RAM MICRO SYSTEMS

Fort Worth, TX 76116
COMPUTERCRAFT

Houston, TX 77063
COMPUTERLAND OF HOUSTON BAY
Houston, TX 77058
NEIGHBORHOOD COMPUTER
Lubbock, TX 79401
COMPUTER PATCH OF SANTA FE
Odessa, TX 79762
COMPUSHOP

Richardson, TX 75080

THE COMPUTER SHOP

San Antonio, TX 78216
COMPUTER SOLUTIONS
San Antonio, TX 78229
WICHITA COMPUTER SYSTEMS
Wichita Falls, TX 76301
UTAH

ADP SYSTEMS

Logan, UT 84321
COMPUTER CONCEPTS GROUP
Salt Lake City, UT 84109
THE HI-FI SHOP

Salt Lake City, UT 84117
VERMONT
COMPUTERMART

Essex Junction, VT 05452
VIRGINIA

COMPUTER HARDWARE STORE
Alexandria, VA 22314
COMPUTERS PLUS
Alexandria, VA 22304

COW, INC.

Blacksburg, VA 24060
HOME COMPUTER CENTER
Newport News, VA 23606
COMPUTER TECHNIQUES
Richmond, VA 23235

THE COMPUTER PLACE
Roanoke, VA 24015
COMPUTER WORKSHOP
Springfield, VA 22151
COMPUTERLAND

Vienna, VA 22180

HOME COMPUTER CENTER
Virginia Beach, VA 23452
WASHINGTON

OMEGA NORTHWEST
Bellevue, WA 98004
COMPUTERLAND OF SOUTH
KING COUNTY

Federal Way, WA 98003

YE OLDE COMPUTER SHOPPE
Richland, WA 99352

THE COMPUTER SHOPPE
Seattle, WA 98115

EMPIRE ELECTRONICS
Seattle, WA 98166
PERSONAL COMPUTERS
Spokane, WA 99202
COMPUTERLAND

Tacoma, WA 98499
WISCONSIN

BYTE SHOP OF MILWAUKEE
Greenfield, Wl 53227
COMPUTERLAND

Madison, WI 53711
MADISON COMPUTER STORE
Madison, WI 53711
COMPUTERLAND
Milwaukee, WI 53222

FOX VALLEY

COMPUTER STORE

Neenha, WI 54956
WYOMING

COMPUTER CONCEPTS
Cheyenne, WY 82001
AUSTRALIA

ELECTRONIC CONCEPTS PTY. LTD.
COMPUTERLAND

Sydney, N.S.W.

CANADA

COMPUSHOP

Calgary, Alberta T2N 2A4

THE COMPUTER SHOP
Calgary, Alberta T2T 419
ORTHON COMPUTERS
Edmonton, Alberta TSN 3N3
TJB MICROSYSTEMS
Edmonton, Alberta TSM 0H9
CONTI ELECTRONICS
Vancouver, B.C. VSW 274
COMPUTER CITY

Winnepeg, Manitoba R3P OH8
COMPUTERLAND

Winnepeg, Manitoba R3G OM8
INTERACTIVE COMPUTER SYSTEMS
Frederickton, New Brunswick
MINICOMP SYSTEMS

Halifax, Nova Scotia B3K 2G1
KOBETEK SYSTEMS

Wolfville, Nova Scotia BOP 1X0
COMPUTERLAND

Burlington, Ontario
LYNTRONICS

Downsview, Ontario M2J 2W6
COMPUTER CIRCUITS
London, Ontario N6A 3H2
COMPUMART

Ottawa, Ontario K2A 1J2
COMPUTER INNOVATIONS
Ottawa, Ontario K1B 4A8
RICHVALE TELECOMMUNICATIONS
Richmond Hill, Ontario

THE COMPUTER CENTRE
Sarnia, Ontario N7T 1B4
COMPUTER MART

Toronto, Ontario M4G 3B5
THE COMPUTER PLACE
Toronto, Ontario M5V 171
COMPUTER SPECIALIST
Toronto, Ontario M3K 1E7
HOME COMPUTER CENTRE
Toronto, Ontario M2M 3W2
HOUSE OF COMPUTERS
Toronto, Ontario

MARKETRON

Toronto, Ontario
MICRO-WARE

Toronto, Ontario M4E 2L2
COMPUCENTRE

Montreal, Quebec H1J 124
FUTUR BYTE

Montreal, Quebec H3B 3C9
CUSTOM COMPUTING SERVICES
Saskatoon, Saskatchewan S7K 2B5
DIGITAL SERVICE

Saskatoon, Saskatchewan S7J 3A9
PUERTO RICO
MICROCOMPUTER STORE

Rio Piedras, PR 00921
ENGLAND

BYTE SHOP

llford, Essex

INFOGUIDE

London

CYTEK

Manchester M4 3E4

PETSOFT

Newbury, Berkshire RG13 1PB
KEEN COMPUTERS
Nottingham NG7 1FN

T & V JOHNSON
MICROCOMPUTERS
Camberly, Surrey

PETALECT

Woking, Surrey

J&J ELECTRONICS
Bexhill-on-Sea, East Sussex
OPTRONICS

Twickenham TW1 4RY
DENMARK

MICRO SYS

Copenhagen V1BY)J
FRANCE

SVEA

Paris 75008

GERMANY

BECK COMPUTERS

8 Munchen 70

ING. W. HOFACKER

8 Munchen 75

HOLLAND

COMPUTRON

Den Haag 2502 ER

ITALY

HOMIC MICROCOMPUTERS SRL
20123 Milano

SCOTLAND

MICRO CENTRE

Edinburgh EH3 5AA
SINGAPORE

THE COMPUTER CENTRE PTE. LTD.
Singapore 7

SWEDEN

MICROFUTURE

Stockholm 10322

SEMIDAKO

Uppsala 75353
SWITZERLAND

INTERFACE TECHNIC

Basel

INGENIEUBUREAU

Basel 1

DIALOG COMPUTER

Lucerne

ELBATEX

Wettingen
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Sonic

Anemometry for
the Hobbyist

Neil Dvorak
2562 S Newport
Denver CO 80224

July 1979 © BYTE Publications Inc

Meteorological measurement generally
concerns itself with five variables: air pres-
sure, humidity, temperature, wind speed,
and wind direction. A single sonic ane-
mometer can sense each of the last three
variables. Accuracy and linearity are excel-
lent. Additionally, the actual air temperature
is detected in a manner which is insensitive
to solar radiation, which can easily heat up
conventional thermometers.

In a sonic anemometer, wind vane and
rotating cups are replaced with transducers
which measure the speed of sound as a func-
tion of wind velocity and temperature. Com-
mercially available research grade instru-
ments cost upwards of $10,000, and until
recently employed analog computational
circuitry.

The arrival of the microcomputer and its
associated display techniques makes such a
scientific instrument economically feasible
as an experimenter’s project. As a bonus,
data can be logged into memory over time,
averaged, and displayed as desired. A tanta-
lizing option involves the attachment of a
fast but inexpensive 4 bit analog to digital
converter which enables the instrument to
double as an ultrasonic echo radar device.
At this time, however, such investigations
have progressed only to echoing observa-
tions on the time base of a triggered
oscilloscope.

In operation the instrument uses a pair of
pulse travel times in the North-South di-
rection and a corresponding pair for the
East-West direction. These vector compo-
nents are easily processed into a resultant
wind vector with magnitude and direction.
Physically, two sets of ultrasonic transducers
face each other at opposite ends of a path.
Simultaneous sound fronts and eventual
reception yield two travel times whose
difference is a measure of wind speed along
the path.

Fundamental Relationships

The following derivation yields wind
speed:

At=t = D — D
T2 T CW o CHW
S 2DARRE e DM (1)
C2_w2 C2
_ (& ) (2)
Therefore W = (75) (At
where C = speed of sound
D = path length
W = wind speed
t = difference of travel times.

The resultant wind speed, W,, being the sum
of two orthogonal vectors, is simply ex-
pressed as:

= \/ 2 + 2 . 3
Wr WNS WEW ( )

Temperature is found by adding a pair of
travel times:

L emniBit uD 5o M SORS
Wt T ow Tocow T 2wz
_2DC _ 2D
B @

If C =20 +/ T is substituted in the
above relationship:

% 2D -
Ay = [mjl , (5)

where T, is degrees Kelvin.

Since the velocity calibration of the
instrument varies about 3.5% over a 0°C to
30°C range, the temperature measurement
can be used to correct the velocity readings.
Using equations (2) and (4) above:

W:2D(t1 —t5) 6)

(t; +1t,)2

Wind speed measuring resolution can be
determined if the computer’s input cycle
time and anemometer path length are
known. Recall that:

2
W= At(g—)
)



it’s on the doughnut?!

INTRODUCING — LOUMAR MANAGEMENT SYSTEMS SOFTWARE

programs to give you acomprehensive package for business management

The Loumar General Accounting System is a versatile, fully integrated software package designed for small and medium sized
businesses. It is also suitable for CPA’s and bookkeeping service films.

The complete software system is composed of four main modules: GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS
PAYABLE AND PAYROLL. Each module may be used separately or in combination with any other module. Supplied on disk as
run-time modules. Source not available.

All software is written in CBASIC Il and utilizes the powerful CP /M operating system.

General system features include:

Automatic posting to general journal e Strict error detection e Report production on demand e Consistent operating procedures e
User oriented. No previous computer knowledge required e Designed by accounting professionals e Comprehensive, well pre-
sented reports and manuals e Single or multiple client capabilities.

HARDWARE SPECIFICATIONS PAYROLL: Up to 500 employees — $550.

The end user’'s microcomputer must satisfy the following require- ACCOUNTS RECEIVABLE: Up to 1000 customers and 1000 monthly
ments: transactions — $550

48k RAM ACCOUNTS PAYABLE: Up to 1000 vendors and 1300 monthly

Dual floppy disk system transactions — $400

Printer with tractor. All printing is done in 80 col. format GENERAL LEDGER: Up to 200 accounts with 2000 entries —

CRT with at least a 64 character by 16 line display $450

CP/M and CBASIC Il

Write for our brochure — Dealerships still available
Contact: Distributor

MISSION CONTROL « 2008 WILSHIRE BOULEVARD, SANTA MONICA, CA 90403 * (213) 829-5137
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Assume a path length of 4.84 feet and
C = 1100 feet per second. A Z-80 based
computer operating at a system clock
frequency of 2.5 MHz, for example, can
accept input no faster than 8 us per byte.
Under these conditions, resolution is:

8 X 10~6 seconds X (1100 feet/second)?
2 X 4.84 feet

=1 foot/second.

For physical construction convenience |
chose a three foot path length. This gives a
resolution of nearly 1 mile per hour.

Construction Details

Rigid support should be used for the
transducer mounting. | chose 3/4 inch plas-
tic pipe for low cost and ease of assembly.
See figure 3 for more detail. The angle a is
not critical. Just keep in mind that the
height (H) must be high enough to prevent
off-axis energy from the transducers from
bouncing off any hardware in the bottom
center of the assembly (such as a printed
circuit card). These reflections can return to
the point of origin before arrival of the
desired pulse. The plastic pipe for both axes
can easily be fastened to a wooden base
frame. If you need a permanent installation,
you can investigate better support arrange-
ments.

The ultrasonic transducers (Model MK-
109) range from one to two dollars apiece
on the surplus market, and they can be con-
veniently supported by pieces of 3/4 inch
thin wall plastic pipe. Use shielded wire
between the transducers and the interface
electronics. The electronic circuit card
should be sheltered from the elements. (A
plastic sandwich bag will work for the short
term.) Unshielded wire, such as a ribbon
cable, can be used between the computer
and the interface.

Mechanical adjustment, besides the ob-
vious line-of-sight alignment, consists of
physically moving one or more transducers
in their holders so that both component
vectors are zero in still air. A program such
as the demonstrator routine in listing 1
should be used for this adjustment.

In wiring the preamplifier section of the
receiver, note that all the 74C04 integrated
circuits are connected to a separate 5V zener
regulated supply. The shields of the receiver-
transducer coaxial cables connect to the
negative side of this zener diode. This pre-
amplifier common connects to ordinary
digital ground at only one Idcation — a lead
from the negative side of the zener to supply
ground.

Interface Electronics

Figures 1 and 2 may seem to indicate
that considerable effort was wasted on ob-
taining an enormous signal to noise ratio.
Not so. The barium titanate transducers
(commonly used in intrusion alarms), having
inherently high Q (ratio of inductance to
resistance) and self resonance, are efficient
only after many oscillations have built up.
As impulse generators they are only margin-
ally acceptable; | used them for their low
cost and availability.

Complementary metal oxide semicon-
ductor inverters; biased in their linear region,
perform as stable high gain preamplifiers.
The logic state edge detectors, formed by
the comparator and type D flip flop combin-
ation, respond to the first negative or posi-
tive cycle received that exceeds a preset
noise threshold.

The triacs are used to switch the output
of the step-up transformer to either pair of
transmitting transducers. Exclusive OR gate
IC7c generates a delayed start strobe to the
pulse generating circuitry. This delay allows
the steering triacs to settle and permits only
the desired set of transducers to activate.
The monostable multivibrator IC10a,sensi-
tive to transitions of either polarity, allows a
single line from the output port to strobe
the pulse generator and also select the de-
sired wind direction to be measured.

The trigger threshold of all receiver cir-
cuitry is determined by a single resistor,
Ry, in a simple voltage divider string. Ry
sets the difference between the comparator
trip point levels, Viy and V| . The receiver
must be sensitive enough to trigger on
the second, third, or fourth incoming half
cycle, but it must not be so sensitive as to
latch up on extraneous noise. Increasing the
value shown in the schematic, for example,
decreases output sensitivity. Such action
may be necessary if different path lengths or
transducers are used.

Transformer T should have a turns ratio
of approximately 10:1. A small 120 V to
12 V filament transformer will work here
as a step up device, even at 40 kHz.

A precautionary note: when testing the
pulse generating circuitry, do not run it
continuously with transducers connected

because the 200 V peak to peak signal could
result in a burn-out of these devices.

Software

Listing 1 contains a program written for
the Z-80 microprocessor which displays data
from the anemometer. It sends data to one
bit of an output port and accepts data from

Text continued on page 132
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