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HER01 
demonstrates 
every major concept 
in robotics 

1 ARM provides live axes ot motion: 
A. Gripper opens and closes 31/2"
8. Wrist rotates 350° 
C. Wrist pivots 1ao• 
D. Arm pivots 150° 
E. Arm ex1ends and retracts 

5 Inches 

19 HERO 1 comes 
complete with 
Its own battery 
charger. Robot 
can operate 
while being 
recharged. 

18 ROBOT Is powered by lour 
4-amp hour rechargeable 
gel cell batteries. HERO 1 
automatically Indicates 
low-voltage. 

17 CASSETTE INTERFACE 
provides a means 
of saving and reloading 
programs on cassette tape. 

15 PLUG-IN CIRCUIT 
BOARDS may be 
snapped off lor 
experimentation 
or maintenance. 

14 POWERFUL DC GEAR 
MOTOR lor drive 
torque. Robot Is 
powered by8 
motors Including 
7 stepper motors. 

3 TOP-MOUNTED BREADBOARD lor 
experiments and Interlacing user
designed circuits to the on-board 
microprocessor. 

4 VOICE SYNTHESIZER allows the robot 
to talk In unlimited vocabulary and 
produce various sound effects. 

5 ULTRASONIC MOTION DETECTOR 
senses the slightest motion 
around the robot. 

6 SOUND DETECTOR senses and 
quanlllles sounds In the 300 to 
5000 Hz range over 256 levels. 

8 SEVEN SEGMENT LED 
DISPLAY lor viewing 
memory addresses, 
data, program 
steps and more. 

9 HEXADECIMAL KEYPAD 
lor entering, verifying, 
modifying programs 
and selecting any one 
ol seven operating 
modes. 

NIC SONAR SYSTEM 
I r de rmlnlng range and 

Ir I n ol objects from 
c to 8 feet with 0.4 

lutlon. 

11 TEACHING PENDANT provides 
a quick and easy way to 
program complex movements 
olthe arm and body. 

ROBOTICS AND INDUSTRIAL ELECTRONICS COURSE TOPIC OUTLINE 
UNIT 1: ROBOT 
FUNDAMENTALS 
I. Robot Evolution 
II. Terminology 
Ill. Low-Technology Robots 
IV. Medium and High Technology 
Robots 

UNIT 2: AC AND FLUIDIC 
POWER 
I. AC Power Generation 
11. AC Motors 
Ill. Basic Hydraulic System 
IV. Pneumatic Systems 

UNIT 3: DC POWER AND 
POSITIONING 
I. Batteries (Overview) 
II . Nickel-Cadmium Batteries 
Ill . Gelled-Electrolyte Batteries 
IV. DC Motors 
V. DC Brushless Motors 
VI. Stepper Motors 

UNIT 4: MICROPROCESSOR 
FUNDAMENTALS 
I. Terms and Conventions 
II. An Elementary Microcomputer 
Ill. Executing a Program 
IV. Addressing Modes 
V. Binary Arithmetic 
VI . Two 's Complement Arithmetic 
VII. Boolean Algebra 

UNIT 5: INTRODUCTION 
TO PROGRAMMING 
I. Branching 
II. Conditional Branching 
Ill. Algorithms 
IV. Additional Instructions 

UNIT 6: A TYPICAL 
MICROPROCESSOR 
CONTROLLER 
I. Architecture of the 6808 MPU 
II. Instruction Set of the 6808 
MPU 
Ill. New Addressing Modes 
IV. Stack Operations 
V. Subroutines 
VI. Input/Output Operations 
VI I. Interrupts 

UNIT 7: DATA ACQUISITION 
I. Optoelectric Sensors 
II. Temperature Sensing 
Ill. Ultrasonic Sensors 

UNIT 8: DATA HANDLING 
AND CONVERSION 
I. Synchro and Servomechanisms 
(Overview) 
II . Synchro System 
Ill. Servomechanisms 
IV. Digital-to-Analog Converters 
V. Analog-to-Digital Converters 

UNIT 9: VOICE SYNTHESIS 
I. How Do We Speak 
II . Fundamentals of Speech 
Ill . Looking at Waveforms 
IV. Producing a Phoneme 
Electronically 
V. Using a Phoneme Synthesizer 
VI . Programming the PSS 
VII. Inflection Enhancement 
VIII. Naturalness and Phoneme 
Phrases 

UNIT 10: ET-18 INTERFACING 
I. Interfacing Fundamentals 
II. Interfacing with Random 
Access Memory 
Ill. Interfacing With Read Only 
Memory 
IV. Interfacing With Control 
Circuits 

UNIT 11: INDUSTRIAL 
ROBOTS AT WORK 
I. Industrial Robot Classification 
II . Application Considerations 

UNIT 12: EXPERIMENTS 
I. Introduction 
II . Experiment 1 -
Robot Familiarization -
Platform Mobility 
Ill. Experiment 2 -
Robot Familiarization -
Manipulator Axes of Motion 
IV. Experiment 3 -
On-Board Logic Probe 
V. Experiment 4 -
Manual Control of a DC Motor 
VI. Experiment 5 -
Straight Line Programs 

VII. Experiment 6 -
Arithmetic and Logic Instructions 
VIII. Experiment 7 -
Program Branches 
IX. Experiment 8 -
Additional Instructions 
X. Experiment 9 -
New Addressing Modes 
XI . Experiment 10 -
Arithmetic Operations 
XII. Experiment 11 -
Stack Operations 
XIII. Experiment 12-
Subroutines 
XIV. Experiment 13 -
Sensors 
XV. Experiment 14 -
"Open-Loop" Control of a DC 
Stepping Motor 
XVI. Experiment 15 -
Robot Voice Routine 

XVII . Experiment 16 -
Robot Language - Motors 
XVIII. Experiment 17 -
Robot Language -
Sensors and Sound 
XIX. Experiment 18 -
Cassette and Teaching Pendant 
Interfacing 
XX . Experiment 19 -
Modifyinq a Taught Program 

ALSO INCLUDED IN THE 
COURSE 
I. Appendices 

A. Number Systems and Codes 
B. 6808 Data Sheets 
C. Definition of the Executable 
Instructions 
D. The Phoneme Dictionary 

II. Final Examination 
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Heathkir Robots Worldwide 

ARGENTINA 
Argendata, S.A. 
Rodriguez Pena 434 
Piso 12, Of. 'A' 
1020 Capital 
Buenos Aires, Argenti na ( •) 
Noise, S.R. L. 
Mansilla 3991, CP 1425 
Buenos Aires, Argentina 

AUSTRALIA 
Warburton Franki Industries 
(Me lbourne) Ply. Ltd. 
220 Park Street 
South Melbourne 
Victoria 3205, Austra l ia 
Warburton Franki (Ade laide) Pty. Ltd. 
322 Grange Road 
Kidman Park 
South Australia 5025, Australia 
Warburton Franki (Brisbane) Ply. Ltd. 
13 Chester Street 
Fortitude Val ley 
Queensland 4006, Austra lia 
Warburton Franki (Syd ney) Ply. Ltd. 
199 Parramatta Road 
Auburn, N. S. W. 2144, (Sydney) 

Warburton Franki - Perth, Pty. Ltd. 
98 Belgravia Street 
Belmont, Western Australia 

AUSTRIA 
Ing. Otto Folger G.m.b. H. 
Bli ndengasse 36 
A- 1080 Vienna, Austria 

BELGIUM 
S.A. Heathkit/Zen ith N.V. 
737 B 7 Chausee D'Alsemberg 
B-1180 Brussels, Belgium 

BOLIVIA 
ECE Lida. 
(EI ec tron i ca-Com putac i on-Eq u i pos) 
Casil la 1070 
La Paz , Bolivia 

BRAZIL 
Blucil Industries e Comercio Lida. 
Al. Sarao de Piraci caba, 793/ 799 
CEP 01216-Sao Paulo, SP Brazil 

CANADA 
Heath Company 
1480 Dundas St. E. 
Mississauga, Onta rio L4X 2R7, 

Canada 
Heathkit Electronic Centers, 
5809 Macleod Trail S. 
Calgary, Alberta T2H OJ9 

12863-97th St. 
Edmonton, Alberta T5E 4C2 

1400 Suave West No 1508
Montrea l, Quebec H4N 1C5 

Ottawa, OntarioKJZ 5Z6

3058 Kingsway 
Vancouver, B.C. V5R 517 
1315 Portage Ave. 
Winnipeg , Manitoba R3G OV3 

CANARY ISLANDS 
Padron lndustria Radioelectrica 
San Lucas, 19 
Santa Cruz de Tenerife 
Islas Canarios

CHILE 
W. Reichma nn y Cia. Lida. 
Casilla 16553 
Av. Providencia 1308, 4 piso 
Santiago, Chile 

COLOMBIA 
lnstrumentacion 
Henrik A. Langebaek & Kier Ltd. 
Apartado Aereo 6287 
Carrera 7, No. 48-75 
Bogota!, D. E. Colombia 
Informatica Computadores Lida. 
Av. 9 Norte 17A-36 
Cali, Colombia 

COSTA RICA 
Capris, S.A. 
Apa rtado 7-2400 
San Jose, Costa Rica

CYPRUS 

Pali-Con4728 Ltd . 

Nicosia, Cyprus(*) 

P. Phasarias 
18-5 Makarios Avenue 
Nicosia, Cyprus 

DENMARK 
E. V. Johanssen Elektronik A.S. 
15, Tita ngade 
DK-2200 Copenhagen 

N, Denmark 

EGYPT 
Electronics Consulting Office 
P.O. Box 70 
21, Masged EI-Sahaba St. 
Dokki, Cairo, Egypt 

EL SALVADOR 
Therson, S.A. de C.V. 
Centro Comercial Metrocentro 
Apartado Postal (06)-148 2 
San Sa lvador, El Salvador 

ENGLAND 
Heath Electronics U.K. , Ltd. 
Bristol Road 
Gloucester . . GL2 6E E, England 

Heathkit Electronic Center 
233 Tottenham Court Road 
London, England 

FINLAND 
Contact:
Zenith Data Systems A. B. 
Norr Malarstrand 76, Box 12081 
102 23 Stockholm 12, Sweden 

FRANCE 
Heathkit/Zenith , S.A. 
Office & Warehouse 
4 7 Rue de la Colonie 
F-75013 Paris, France 

RETAIL STORES, 
84-Blvd. Saint-Michel 
F-75 Pari s, France 

48, Place Jacq uart 
59140 Lillie, France 

204 Rue Vendome 
69003 Lyon, France 

GERMANY 
Heathkit/Zen,th GmbH 
D-6072 Dreieich-1 
Robert-Bosch-Strasse 32-38 
Postfach 10 20 60 
West Germany 

GREECE 
Elecomp, Ltd. 

Athens, Greece(*)

Kostas Karayannis 
8, Omirou Str & 

Panepistimiou Ave. 
Athens-133, Greece 

GUATEMALA 
CIECSA 
5 Ave. 11-35 
Zone 9 
Guatemala, Guatemala(') 

HOLLAND 
Heathkit/Zeni t h Center 
Pieter Ca land Laan 106-110 
Amsterdam, Osdorp, Holland 

HONG KONG 
S & T Enterpri ses, Ltd. 
Room 404, Block B 
Watson 's Estate 
North Point, Hong Kong 

ICELAND 
Sameind, Ltd . 
P.O . Box 7150 
127 Reykjavik, Iceland 

INDONESIA 
P. T. Centronix 
36, Jalan Matraman Raya 
P.O. Box 4304 
Jakarta, Indonesia 

ISRAEL 
lsrakit, Ltd . 
II Shvil Hahalav 
67 449 Tel-Aviv, Israel 

ITALY 
Larir International SpA 
Viale Premuda 38A 
20129 Milan, Italy 

JAMAICA 
Computer Vista Jamaica Ltd. 
5 Birdsucker Close 
Kingston 8, Jamaica W.1. (') 

JORDAN . 
Moua sher Cousins Co-Sci Div. 
PO. Box 1387 
Amman, Jordan 

KOREA 
Shin Han Scientific Co. , Ltd. 
C.P.0. Box 1250 
1, I -Ka, Euij uro, Choong-ka 
Seou l , Korea 

LEBANON 
Projects S.A. L. 
P.O. Box 5281 
Beirut, Lebanon 

MALAYSIA 
Mecomb Malaysia Send irian Berha
P.O. Box 24 
Peta ling Jaya 
Se langor, Ma laysia 

MEXICO 
Electronica 2000, S.A. 
Asturias No. 30 Desp. 202 
P.O. Box 19175 
Mexico 19 D.F., Mexico 
Tel. 598-6 702/563-1133 

Heathkit® 
International Division 
P.O. Box 440 
St. Joseph, Michigan 49085, U.S. A. 
Telex: 72-9421 
Cable Address: Heathco 

NETHERLANDS ANTILLES 
Digital ElectronicEngineering, N.V. 

Curacao, Netherlands Antilles(') 

NEW ZEALAND 
Warburton Frank, Pty. Ltd. 
44 Oxford Terrace 
P.O . Box 30651 
Lower Hutt , New Zealand 

NORWAY 
Morgenstierne and Co. A/S 
Kongshellegate 3 
Oslo 5, Norway 

PAKISTAN 
Central Scientific Co. 
Pakistan Laboratory Supply Co. 
P.O. Box 297 
24 Maclagan Road 
Lahore (West) Pakistan 

Central Scientific Co. 
Pakistan Laboratory Supply Co. 
9 Shaheed -e-Millat Road 
Opp, Guliston Club 
Kara chi, Pakistan 
Pakistan Scientific Stores 
Jinnah Maidan 
Hyderabad, Pakistan 

PANAMA 
Tropelco, S.A. 
Via Espana 20-18 
Apartado 8465 
Panama 7, Panama 

PERU 
Electronic Supply, S.A. 
P.O. Box 5091 
Correo De Miraflores 
Li ma 2 7, Peru 

PHILIPPINES 
Triton International, Inc. 
5 76 Rosario Street 
P.O. Box 3993 
Mani la, Phi lippines 

PORTUGAL 
Pinto Leite Co., Lida. 
Rua de Santo Antonio 107 
Porto, Portugal 

Distributors in Lisbon 
Abreu Junior & Ca., Ltd . 
Rua Rodrigues Sampaio 1120A 
P-1100 Lisbon , Portuga l 

SINGAPORE 
Mechanical and Combustion Engr. 
Co., Pte. Ltd . 
P.O. Box 46, Alexandra Post Office 
10-12, Jalan Kilang 
Singapore 3 

Par Systems ud. 
5th Floor, Yi Guang Bldg. 
180 Paya Lebar Rd. 
Singapore 1440 

SOUTH AFRICA 
Metlionics Ply. Ltd. 
P.O. Box 39690 
Bram ley 2018 , Johannesburg 
South Africa 
Ultra Instruments Pty. Ltd. 
3rd Floor, Transistor House 
160 Pritchard St. 
Johannesburg 2001, South Africa 

C.S. Electronics Pty. Ltd. 
P.O. Box 1118 
14 Bree Street 
Cape Town 8001. South Afr ica 
Radiokom (1969) Ply. Ltd . 
P.O. Box 56310 
Pine Gowrie 2123, South Africa 

SPAIN 
Comercial Cruz 
Montes 38 
Madrid, Spain

Telerasa 
Guipuzcoa, 22 
Barcelona 18, Spain(*) 

SWEDEN 
Zenith Data Systems A. B. 
Norr Malarstrand 76, Box 12081 
102 23 Stockholm 12, Sweden 

SWITZERLAND 
Schlumberger Messgerate , A.G. 
Postfach 139 
Badenerstrasse 333 
CH-8040 Zurich, Switzerland 

TAIWAN 
lnmark Inc . 
P.O. Box (7)-396 
Taipei , Taiwan 106 
Mac Karl & Company 
P.O. Box 1226 -Chung Te Building 
7th Floor 25, Nanking E. Road, 

Sec. 3 
Taipei. Taiwan 
Newland Trad ing Co., Ltd. 
TASEP 
P.O. Box 55-791 
Taipei, Taiwan 

THAILAND 
Charturong Arphon (1923) 

Street 
Bangkok 2, Thailand 

TURKEY 
KOC Burroughs T.I.C . A.S. 
Buyukdere Cad. 145B 
Zincirli kuyu , Istanbul 
Mevag Engineering, Trading & 
Industrial Corporation 
P.O . Box 143, Karakoy 
Bankalar Cadesi 71-73 
Istanbul, Turkey 

URUGUAY 
Prodata System, S.A . 
Herrera y Reissig 510 
Montevideo, Uruguay(*) 

VENEZUELA 
De Lima & Cia, Ltd . 
Apartado 4965 - Univ. Avenida 
Caracas, Venezuela 
Equipos Cientificos y Educativos 

S.R.L. 
Calle Bellas Aries, Los Chaguaramos 
Apartado 40.212, No. Grenada 
Caracas 104, Venezuela 

ZIMBABWE 
Electra Source 
First Floor, Elgin House 
Union Ave. 
Sa lisbury, Zimbabwe 

Automotive Products Only 
(*) Computer Products Only 
(t) Educational Products Only 

© Heath and Heathki t are registered trademarks of 
Heath Company. Zenith is a registered trademark of 
Zenith Radio Corporation . Product availabi lity, prices 
and specifications subject to change witho ut notice . 
Heath Company can not be responsible for 
typograp hical or pictorial errors. 
Printed in U.S.A. 

RO-104-I 

! 

Heathkit® 
Heathkit /Zenitn 
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