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Muiti-jointed fully
- articulated arm

= A unique arm and gripper

~ mechanism with a sense
* of touch — patented by

7 Heath Company.

Manipulate a variety of
objects with human-like
dexterity.
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to 100 feet away
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Learn about the technical systems that affect
all of us in the New Intelligent Machines Course

$ 9 995 @ Ties together computers, robotics and sensor systems

e Written so that even a novice can understand the technical
aspects of intelligent machines

This course is an introduction to intelligent machines. The basic parts of these
machines are detailed as well as how they make decisions. Input and output
devices are covered including keyboards, mice, digitizers and others. Transducers
and sensors are introduced with such complex devices as vision and tactile sensor
systems. Concluding the course is a discusston of robotics including charac-
teristics, classifications and programming.

Other subjects covered include basic signal conditioning, analog-to-digital and.

digital-to-analog conversion, and the hardware and software involved in machine
communication. Also touched on are computer aided manufacturing, computer-
aided design and flexible manufacturing systems.

To better understand the text material of this course, we recommend the comple-
tion of the DC and AC electronics courses on page 65 or equivalent knowledge of
the contents of these courses. A knowledge of BASIC is also helpful.

Earn 3.0 Continuing Education Units by passing the optiona! final exam with a
70% or higher score. Also receive a Certificate of Achievement.

Fifteen interesting experiments transform textbook material into exciting, prac-
tical hands-on experience. All the experiments are designed to operate on the
HERO 2000 Automation Trainer equipped with its versatile Arm Accessory. No
other test equipment is required.

BE-1000; SHDE. W SI0S. & ... ..o osmaic s fots v s s ies v inssvants 99.95

A hand-held wireless remote control
console with full ASCIl keyboard

for manually controlling and remotely
programming HERO 2000 from up

temperature sensors -

Status display
flashes condition
of 16 functions

Two RS-232C
DCE ports plus

provision for L

four other back *
panel connectors raeerrm

Real panel connector enables

HERO 2000 to dock with its heavy
duty charger

Series of two courses that support
the HERQO 2000 Automation Trainer
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New Automation Course provides a comprehensive
look at the electronics used at the component level

39995 e A component by component look at the electronics used in

automated industrial robotic systems
@ Used with the HERO 2000 Automation Trainer to transform
textbook theory into exciting, hands-on experience

A second course in the Heathkit/Zenith series on industrial automation. it pre-
sents a sweeping and all-inclusive examination of the electronics used at the
component level in automated systems. Covered are industnal controllers and
active and passive sensory devices and circuits,

Also covered are signal conditioning circuits including analog sampling and
analog-to-digital conversion circuits. Industrial control devices and circuits,
motors and digital-to-analog conversion circuits are explained. In addition, actual
industrial applications for automated systems are explored including visual and
tactile sensing systems.

Thirteen practical and exciting experiments help develop a thorough understand-
ing of the materiatl contained in the text. All experiments are conducted on the
unbeatable HERO 2000 Automation Trainer.

Earn 6.0 Continuing Education Units by passing the optional final exam with a
/0% or higher score and also receive a Certificate of Achievement.

Completion of the Intelligent Machines Course and the Fundamental Electronic
Series which includes the DC Electronics, AC Electronics, Digital Technigues,
and Semiconductor courses (pages 65-67) are recommended. A working knowl-
edge of the BASIC Programming Language is also helpful.

EE-1901, Shpg. wt. 11 Ibs. (AvailableinMay) ............... .. .. ..... 99.95
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HERO 2000

HERO 2000 is a high-technology tool that enables you {5 explore
and learn about controlling real-world automated systems which
> are intelligent machines. HERO 2000 is also an educational

trainer for use in simulating industrial robotic applications. And
HERO 2000 is an imagination machine with enormous capability
that can stimulate, challenge and inspire the user.

Unmatched
technology

$19gge:

e A master microprocessor plus eleven other processors
that control motors, sensors and interfacing

o A multi-jointed, fully articulated arm
® A synthesized voice with an unlimited vocabulary
@ Five different senses; remote wireless control

HERD 2000 is a highly versatile and powerful automation trainer. Specially de-
signed as an educational tool, HERO 2000 will help you learn about, explore and
test the interrelated technologies of robot automation programming, electronics
for automation, intelligent machines and robotics. HERO 2000 is also a compre-
hensive test environment for developing a thorough understanding of basic
robotic processes including electricity and electronics, microprocessors and mi-
crocomputers, instrumentation and mechanics.

No other educational robot can match the on-board computing power of HERO
2000. The Robot features a 16-bit 8088 master microprocessor that ts dedicated
to running user programs plus controlling eleven 8-bit peripheral micro-
processors. These eleven slave microprocessors perform separate input/output
. tasks simultaneously thus relieving the main microprocessor from performing the
time-consuming task of interfacing to the outside worlid.

More computing power is contained in 64K of on-board ROM. Stored in ROM is
powerful HERO 2000 BASIC that enables easier user programming. More than
20 special robot commands have been added so you can control any additional
functions not usually included in standard BASIC. One of these is a direct text-to-
speech conversion that allows you to type in what you want the Robot to say in
plain text. Also stored in ROM are six robot demonstration routines plus diagnos-
tic, service and sensor adjustment routines.

More computer features include 24K of RAM that can be expanded up to 576K
with the addition of three optional memory boards. The Robot also comes
equipped with two RS-232 DCE ports configured tor a terminal and printer, plus a
cassette port for storing your programs on an inexpensive standard tape recorder.

No other educational robot can be expanded or its hardware accessed as easily as
HERQ 2000. A rear pane! card cage swings open for easy access to a tremendous
amount of expansion capability; 12 circuit card slots. Five of these slots have
openings for back panel connectors. Separate CPU, input/output and motor
controller cards use three slots in a minimum Robot configuration. Optional RAM
boards can be added to expand memory up to 576K and an Experimenter Board
can be installed for conducting experiments or testing your own ctrcuits.

No other educational robot can match HERO 2000’ potential for intelligent behav-
ior. Many sophisticated on-board sensors enable HERO 2000 to gather informa-
tion about its surrounding environment. Then, under your program control, the
Robot can alter its behavior in response to changing surrounding conditions to
exhibit truly intelligent behavior.

HERO 2000 features an impressive array of senses. A unigue scanning sonar
system enables the Robot to see objects up to 10 feet away in a complete 360°
circle. An auxiliary sonar detector watches for low-lying objects directly in front of
the Robot. A light detector uses the same scanning system as the sonar to detect
255 separate levels of light intensity all around HERO 2000. HERO can aiso hear
and measure 255 direct levels of sound 360° around the Robot. This high-tech
Robot can also sense the temperatures ranging from 60 to 90 degrees F.

HERD 2000 communicates using an electronically synthesized voice. This system
generates 64 sounds that make up human speech to give HERO 2000 an un-
limited vocabulary in virtually any language. The voice synthesizer system can
also be software controlled through 4096 inflection levels, 16 rate and volume
levels. and four full octaves of musical sound. With this capability HERO 2000
can produce a wide range of voices from husky bass to high soprano, including
regional accents plus a variety of musical effects and various sound effects.

No other educational trainer can match the robot simulation ability of HERO 2000.
The optional arm accessory (standard on an assembled HERO 2000) is a multi-
jointed, tully articulated arm with a gripper that has a sense of touch. The Heath
Company patented gripper enables the Robot not only to determine the size of a
grasped object, but also to adjust the gripping pressure over a nine-level range.
The arm has five axis of motion and can manipulate objects up to a pound In
weight. DC servo motors are used to provide the arm with speed, power and a high
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2/NEW PRODUCTS

The most advanced automated systems and
robotics trainer in the world

degree of accuracy. A closed loop system is used so HERO always knows the
position of the motors and its arm.

No other education robot can match the programmability of HERO 2000. Fromthe
top-mounted hexadecimal keypad, you can execute programs from memory or
cassette tape and perform diagnostic procedures and tests. You can also maneu-
ver HERO around and select several ROM-stored functions among other com-
mands. Sixteen head-mounted LED status indicators (eight are user definable)
show what function HERO 2000 is performing. Next to the keypad is a seven-digit
data display that shows addresses and their current data contents.

A hand-held wireless remote control console puts you in complete charge of
HERO 2000 from up to 100 feet away. With the optional Remote Console (in-
cluded with an assembied HERO 2000} you can control in real time or teach
HERO complex tasks involving its arm and base using special speed and position
keys. The full ASCII typewriter-style keyboard on the console enables you to
create, execute or edit a program. Programs are written in HERO BASIC which is
permanently stored in ROM. An RS-232C connector on the remote also allows you
to connect the remote to the Robot like a terminal. The Remote Accessory fea-
tures a 2 line by 40 character LCD display and is powered by included rechargea-
bie nickel-cadmium batteries. A 120 VAC charging cube is also included.

No other educational robot has a sophisticated power management system like
HERO 2000. A single 24 amp-hour battery provides HERO with up to four full
hours of operating power under normal use. Operating time is extended up to six
hours when only the electronics are used. This operating time can be tfurther
extended by taking advantage of HERO's sleep mode. Using this mode you can
power down all HERQ's systems except memory and its reai-time clock to extend
battery life up to six days. An internal warning system alerts the user when the
battery reaches a low-charge level. A 120 VAC charger is included.

HERC 2000 is a complete automation learning system that stands 32.4 inches
high on a four wheel suspension system. Two side-mounted wheels are servo-
motor driven providing 2 maximum pulling force of 26 pounds. The Robot has
eight speeds in both forward and reverse, and it can turn in its own diameter giving
the Robot extreme maneuverability. HEROQ has girth dimensions of 16.5 inches
wide by 22.5 inches long. The Robot's torso rotates on its base which gives a sixth
axis of motion to an installed arm. HERO 2000 weighs 78 pounds with arm.

And HERO 2000 is fun to build with the experience and promise of “We won't let
you fail” from the world leader in robotics education and training. Let HERO 2000
aid you in understanding the nuts, bolts, bits and design concepts of this new
microprocessor hardware and software, and industrial electronics technoiogy.

Kit ET-19, HERO 2000, Shpg. wt. 1081bs. ...............ccoun.. 1999.95
Kit ETS-19-1, HERO 2000 Arm with Controller Card, Shpg. wt. 14 |bs. .. 689.99

ET-19-14, Experimenter Board includes two solderless breadboards and bidirec-
tional, buffered interface lines to entire operating system plus regulated power
SUDPIE OIS, S W, 21ID8. .. 1) coanan ohiies e b ks a5 4 99.95

ET-19-51, Demonstration ROM containing eleven entertaining programs illustrat-
Ing the versatility of HERO 2000’s voice synthesizer plus a demonstration of a
number of the Robot's sensors. ROM installs in either a socket on the CPU board
or a socket on an accessory RAM board. Shpg.wt. 1lb, ............... 29.95

Kit ETS-19-35, Remote Keyboard Contro! operates at 75.43 MHz for 2-way wire-
less communication with HERO 2000 from up to 100 feet away. Includes re-
chargeable nickel-cadmium batteries and two frequency moduiles.

SO WL DI o o ik i 00 i B R T B0 W w5 518§ s 499.95

Kit ETS-19-36, Remote Keyboard Control operates at 75.67 MHz for 2-way wire-
less communication with HERO 2000 from up to 100 feet away. Includes re-
chargeable nickel-cadmium batteries and two frequency modules.

SIDEL WL BHIBL. .ociain i e v o imin o sppmsia s o e 8 8 o o 4998.95

ETW-19-15, 192K Static RAM Expansion Board includes 64K RAM that can be
expanded up to 192K with the addition of ETA-19-15 RAM Chip Sets.
IR I I s o R e e iF | H Tl e Te i st o 5 hras 99.95

ETA-19-15, 64K RAM Chip Set includes eight 8K x 8 RAM chips for use in
expanding the RAM capability of the ETW-19-15 Static RAM Board.

SN WE LID. oo nns o omme e e B I Y NNN NN BN RS 49.95
Kit ETS-19, HERO 2000 Robot with Arm, Shpg. wt. 123 1bs. . ........ 2499.95
EWS-19-35, Assembied HERO 2000 Robot, Arm and Remote control with fwo
/5.43 MHz frequency modules, Shpg. wt. 121 lbs. ................ 4499.95
EWS-19-36, Assembled HERO 2000 Robot, Arm and Remote Control with two
7/5.67 MHz frequency modules, Shpg. wt, 1211bs. ............. ... 4499.95

¢ Heath Company. “Heath” and “Heathkit" are registered trademarks of Heath Company. “Zenith” 15 a
registered trademark of Zenith Electronics Corporation.

@, Credit Card Orders Call TOLL-FREE: 800-253-0570. Alaska and Michigan Residents Call: 616-982-3411.




Electronically synthesized
voice, temperature and sound
sensors are built in

Optional on-board 5.25" DSDD
disk drive lets you store
programs and retrieve data

Optional multi-jointed arm lifts
11b. in any direction

Two-wheel dual servomotor
drive system pulis up to 26 Ibs.

Built-in 360° sonar and
light scanner

HERO 2000°
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3. The first of the next generation of training robots, HERO
2000 will help you explore the related technologies of robot
automation programming, electronics for automation, intel-
ligent machines and robotics.

Programmability

HERO 2000 features advanced programmability. Its 16-bit
8088 master microprocessor runs user programs along with
eleven 8-bit peripheral microprocessors. This means you can
simultaneously operate the robot’s sensory and manipulative
functions. For easy programming, HERO 2000 offers direct
text-to-speech conversion. BASIC is stored in the 64K ROM,

and this training robot can even write its own BASIC program.

Expandability
Besides having amazing computational abilities, HERO

2000 features 24K of RAM, expandable up to 576K with the use

of three optional 192K RAM expansion boards.
Other expansion features include 12 circuit card slots, two

RS-232 DCE ports configured for a terminal and printer, and a
cassette port for storing programs on standard cassette tapes.

You're in control

You'll be able to access ROM routines and perform move-
ments from the top-mounted hexadecimal keypad or the op-
tional wireless remote control console. The remote console
features a writer-type ASCII keyboard, 80 character LCD
display, and teaching pendant controls. The console permits
wireless control and programming of all functions up to 100
feet away. You can even use it as a radio data link between a
computer and the robot. HERO 2000 requires either the re-
mote console or a computer terminal for programming and

checkout routines.
HERO 2000 includes sixteen head-mounted LED status

indicators (eight are user definable) which show you the func-
tion the robot is performing. And with three power modes, it
can operate up to six days on its included single 24 amp-hour
battery. A 120 VAC charger is also included with this intelligent
and versatile robot trainer.
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Intelligent

machines course

Here is an excellent
opportunity to gain an un-
derstanding of both the
OFeration and application
| | of intelligent machines. In

five comprehensive units you'll learn what

machine inte]]isence is, what makes up an intel-

ligent machine system and how a system makes decisions.
You'll learn how to communicate with an intelligent machine
and pick up important information about input/output opera-
tions, sensory input devices, intelligent machine interface de-
vices, motion and robots with their components, character-
istics, pro ing and uses in CAD/CAM.

You'll need a HERO 2000 with arm and remote console
to perform the 15 experiments. And to gain the most from the
course, you should have a background in AC and DC elec-
tronics, semiconductors, digital techniques and BASIC pro-
gramming language.

Intelligent Machines includes a comprehensive text,
experiment parts, robot pro and exams. Earn 3.0 CEUs
on successful completion of the final exam. |

Intelligent Machines §

i P ITE R TR T LA E i SRR SO Ll $69.95
HERO 2000 Robot without arm.
R R L ) . . .oieersiveasne $1995.95

$AVER! Save over $500 when you buy the HERO 2000 Robot
with arm and remote control, ET-19-14 Experimenter Board,
ET-19-51 Demonstration ROM, and courses EE-1900 Intel-
ligent Machines and EE-1901 Electronics for Automation.

Kit ETS-19-A (191 lbs.) $2995.00

Accessories:
Articulated Arm with Controller. Gﬁgiﬁ?er includes full wrist

llllllllllllllllllllll

action, sense of touch, accurate repeatability.

R IR L PR RO E Sy S S g $699.95
75.43 MHz Remote Control

Kit ETS-19-35(101bs.) . .....c..coovivnininnnnnn. $499.95
75.67 MHz Remote Control

R L I o e e Fernisocsssense o $499.95

Robot Carrying Cart
Assembled ET-19-3 (19 Ibs.) $99.95

Auto-Docking Accessory allows HERO 2000 to dock with its
charger when low battery is detected.

IIIIIIIIIIIIIIIIIIIIIII

R O o R R e e e e cscooassannnasci $149.95
Experimenter Board for conducting experiments and testing
your own circuits. Assembled ET-19-14 (2 lbs.) ...... $99.95

Demonstration ROM. Over a dozen j)rograms show
versatility of electronically synthesized voice and sensors.
Assernblad R EASRGEILID ) « . . i v aiviiesndimane e san $29.95

192K Static RAM Expansion Board with 64K RAM
installed. Will accept two additional 64K RAM chip sets.

Assembled ETW-IO-15(21bs.) & cio i iveiivciveves $99.95
64K RAM Chip Set
AscomBINA PETRASIOIS L1 1D.) . o s o oo osavissneioi $49.95

360K Disk Drive with MS-DOS operating system. Requires
ETW-19-15 Expansion Board with minimum 128K RAM
installed. Assembled ETW-19-6 (7 1bs.) $399.95

IIIIIIIIIIII



Prepare for the advanced
world of robotics with Heath'’s
HERO® 2000 and HERO 1

We bring the concepts of robotics and automation
to life for you with hands-on experience and self-paced
training. With the HERO 2000 and HERO 1 robotic
trainers, you'll gain practical knowledge of the robotic
systems used in modern manufacturing. Based on the
same principles that control real-world automated
systems and intelligent machines, these robotic trainers
provide you with the opportunity to experiment with
industrial electronic systems. Both robots feature
abilities found on SOpgisﬁmted factory robots and
automation systems. You'll see how various sensors,
such as light, sound or motion, are interfaced with
microprocessors to provide object recognition and
initiate command sequences. Optional manipulator
arms (standard on an assembled HERO 2000) let you
examine the challenge of servo-control. Plus, our
robotics trainers give you the tools to experiment with
software as well as hardware. What’s more, you’ll find
these comprehensive courses on robotics a valuable
resource in understanding the mechanical operation
and electronic control systems that give today’s
industrial and domestic robots their capabilities — and
their limitations. Whether your interests are intelligent
machines or simulatin incirustrial robotic applications,
these robotics trainers have an enormous capability that
can stimulate, challenge and inspire vou.

o We've even added over 20 robot com- on a standard tape recorder.
{-I ECII{O ZOtOO Re? (}:y o mands not usually included in standard You'll soon find that HERO 2000 is
€ad you 1o your 1uture BASIC. Other built-in programs are for an unequalled educational trainer for
Hero 2000 will help you learn demonstrations, diagnostics and sensor robot simulation. It is sonar equipped
about, explore and test the interrelated adjustment routines. The 24K of RAM is and built-in sensors measure light,
technologies of robot automation pro- expandable up to 576K by using three sound and temperature levels. An elec-
gramming, electronics for automation, optional memory boards. Each memory tronically synthesized voice delivers an
intelligent machines and robotics. board contains 64K of RAM and will unlimited vocabulary in virtually any
This incredible robot features a accept two more 64K RAM chip sets. language and a variety of musical and
16-bit 8088 master microprocessor that No other educational robot can |
runs user programs and eleven 8-bit pe- offer you the expansion capability of
ripheral microprocessors. The powerful HERO 2000. You can access twelve
HERO 2000 BASIC stored in the 64K circuit card slots, five with openings for
ROM makes your programming easier. back panel connectors from a rear
{3 . Ny Eanel. Along with the optional RAM
L e R R e S S R oards, an optional Experimenter Board

Is available for conducting experiments
and testing your own circuits. The
board includes two solderless
breadboards, bidirectional
buffered interface lines and
fused power supply out-
puts. Plus, your robot
comes equipped with

two RS-232 DCE ports
configured for a termi-

nal and printer, and a
cassette port for stor-

INg your programs

TN TRNEAT] AT



sound effects. Over a dozen programs
are available on the optional demonstra-
tion ROM to show you the versatility
of the synthesizer and sensors. The
robot arm is multi-jointed and fully
articulated with a %ripper that has a
sense of touch. A closed loop system 1s
used so HERO always knows the
position of the motors and its arm.
Programming HERO 2000 is done
from the top-mounted hexadecimal
keypad or the optional
wireless remote control
(included with an assembled
HERO 2000). Sixteen head-
mounted LED status
indicators (eight user
definable) show you what
function HERO is performing.
And with three power modes,
HERO 2000 is able to operate
from four hours to six days on
its single 24 amp-hour battery.
A 120 VAC charger is included.

With this wireless remote control
console, you are in charge of HERO
2000 up to 100 feet away. You can con-
trol in real time or teach HERO com-
plex tasks involving its arm and base
using special speed and position keys.
The full ASCII typewriter-style keyboard
on the console enables you to create,
execute or edit a program easier than if

ou were using HERO’s head-mounted

exadecimal keypad. Also, programs are
written in HERO BASIC which is per-
manently stored in ROM. An RS-232C
connector on the remote also allows you
to connect the remote to the robot in

e

Configurations:
Kit ET-19 HERO 2000 Robot

$1999.95, ship wt 108 lbs.
Kit ETS-19 HERO 2000 Robot with

Arm $2499.95, ship wt 129 lbs.
Assembled EWS-19-35 HERO 2000

Robot, Arm and 75.43 MHz Remote

Control $4499.95, ship wt 121 lbs.
Assembled EWS-19-36 HERO 2000

Robot, Arm and 75.67 MHz Remote
Control $4499.95, ship wt 121 Ibs.

Accessories:
Kit ETS-19-1 HERO 2000 Arm with
Controller Card $699.95, ship wt 14 Ibs.
ET-19-14 Experimenter Board

$99.95, ship wt 2 Ibs.

ET-19-51 Demonstration ROM
$29.95, ship wt 1 lb.

ETW-19-15 192K Static RAM
Expansion Board with 64K RAM
installed $99.95, ship wt 2 1bs.

ETA-19-15 64 RAM Chip Set

$49.95, ship wt 1 1b.

Wireless full ASCII keyboard controls HERO 2000

the same manner as a terminal. Each
console kit comes with two frequency
modules for wireless communication
between the remote and HERO.
ETS-19-35 operates at 75.43 MHz,
ETS-19-36 operates at 75.67 MHz. The
Remote Console features a 2 line by 40
character LCD display and is powered
by rechargeable nickel-cadmium bat-
teries (included). A 120 VAC charger is
included. Kit ETS-19-35 $499.95,

ship wt 10 Ibs. Kit ETS-19-36 $499.95,

ship wt 10 lbs.

Credit card orders call TOLL-FREE:

1-800-253-0570

Alaska and Michigan residents call: 616-982-3411.

EDUCATION @

Self-paced courses
continue your robotics

education

Enhance your study of robotics and
intelligent machines by combining these
home courses with your HERO 2000
Automation Trainer. Both courses are
self-paced to maximize your under-
standing and retention of the material.

Begin your study with EE-1900, the
Intelligent Machines course. As an Intro-
duction to intelligent machines, you'll
study input and output devices such as
keyboards and digitizers. Sensors and
transducers are introduced with such
complex devices as vision and tactile
sensor systems. Other subjects include
basic signal conditioning, digital/analog
conversion, the hardware and software
involved in machine communication,
and an introduction to computer aided
design and manufacture.

You'll need the HERO 2000 Robot
and Arm for the 15 experiments. We
recommend completion of the DC and
AC electronics courses on page 67 or
equivalent knowledge. There are 3.0
CEUs for passing the optional exam.

Course EE-1901 is a comprehensive
look at the electronics used at the
component level in automated systems.
You'll examine industrial controllers,
active and passive sensory devices and
circuits, analog sampling and analog-
digital conversion circuits. Industrial
applications are explored, including
visual and tactile sensing systems.

All experiments are performed on
the HERO 2000. Passing the optional
exam earns you 6.0 CEUs. We recom-
mend you complete EE-1900 and the
Fundamental Electronic Series prior to
this course. A working knowledge of
BASIC is helpful for both courses.
EE-1900 $99.95, ship wt 8 lbs. EE-1901
$99.95, ship wt 11 Ibs.
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