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Learnin
Proven,

The Great Technology Boom

Today, you'll find sophisticated electronics
everywhere imaginable; in cars, ovens, traffic sig-
nals, even vacuum cleaners. Workers have found
mechanical controls and gauges replaced by pro-
grammable logic controls and electronic sensors.

It's no surprise that a major challenge facing
industry is finding qualified people—or retraining
a workforce—to run, service and maintain the new
high-tech equipment. Heathkit helps you succeed
in bringing yourself and others from the industrial
revolution into the electronics revolution.

The Heathkit Heritage
Our technical training heritage goes back
almost 50 years. We've introduced millions of peo-
ple all over the world to electronics technology
through our famous build-it-yourself kits with their
easy to use, step by step instructions, and of
course with our revered educational courses.

Today, Heathkit electronics learning systems
are found in homes, classrooms and training labs
all over the world. We work hard at Heathkit and
are proud to have made Heathkit products the
standard by which all such products are measured,
in terms of quality, effectiveness and value.

Credentials

Heathkit Educational Systems is licensed as a
school by the Michigan Department of Education.
Our Individual Learning Programs are accredited
by the International Association for Continuing
Education and Training (IACET). Our computer-
aided instruction, textbooks, workbooks, videos,
and trainers are integrated into thousands of elec-
tronics programs in prominent schools and indus-
try leading corporations.

Thorough Testing Ensures Quality
Before any of our equipment is offered for sale,
it is thoroughly tested and fine-tuned to assure
effectiveness, reliability and safety.

Unlike the other suppliers, Heathkit respects
state and national regulations and safety require-
ments. We engineer our equipment to easily pass
the standards of the FCC (Federal Communications
Commission) and both UL (Underwriters
Laboratory) and CSA (Canadian Standards
Association). Built with heavy gauge construction,
reinforced exterior components and protected
power supplies—Heathkit trainers are the right
choice for any electronics learning environment.

Electronics The Successful,
eathkit Method

A word of caution,
don't be fooled by a UL
stamp on a power cord
which says nothing of the
actual equipment. Your
state, school, or company
may require UL Listed and FCC-legal
hardware, so check, and protect yourself.

Learning, Instructor-Led or Self-Paced

Different learning environments require different
teaching approaches, especially in the world of high-
tech electronics. This is where HeathKit really rises
above the rest.

Teachers, you can be certain that Heathkit course-
ware will be effective in your classroom and flexible
enough to fit your style of teaching.

If you are an individual preparing yourself for a
new more exciting career, Heathkit has several elec-
tronics courses you can take on your own, at your
pace, and earn continuing education units.

If you are training employees, Heathkit offers a
variety of packages that will help you accomplish
your training requirements.

From Theory to Hands-On Practice

Heathkit learning systems are designed to help
students make a smooth transition from theory to
application. First, we lay a foundation of basic theory.
Then we build on that foundation by teaching
advanced concepts and using hands-on experiments
to turn theory into real world application.

Value

Because Heathkit fulfills the needs of so many
customers, we are able to spread the costs of the
course ware and equipment development over many
more units than other companies. We also are one of
the few suppliers that stock inventory ready for ship-
ment. The bottom line is simply a smaller number on
the bottom line of your sales invoice and quicker
response to your needs. Higher quality, more effec-
tive, more innovative, less money, that's Heathkit
Educational Systems.

Thank you for your interest and for this
oppeortunity to serve you.

Sincerely,

Donald ]. Desrocher
President
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Setting the Stan

_:mproving the Learning Process

" Many years ago, Heathkit was literally asked to
enter the electronics education business by elec-
tronics instructors. It was very common to find
teachers who had built Heathkit-supplied kits into
TVs, stereos, amateur radios, etc. They learned a
lot about electronics by following Heathkit's step-
by-step assembly instructions and easy-to-under-
stand explanations of electronics concepts.

We've spent nearly 20 years refining, honing,
tweaking, perfecting, and continually updating the
instructional methods that work best for both
instructor-led and individual learning situations.
For some companies, this is an objective. For
Heathkit, it is a never-ending process.

A Development Process Focused

On Customer Requirements

We listen to the hundreds of letters and phone
calls we get from students, teachers, and industrial
trainers. We interview hundreds of instructors
every year to find out how we can improve our
courses in terms of effectiveness, time to com-
plete, and cost.

Then, we challenge our staff of seasoned elec-
tronics courseware developers to modify existing
courses or create new courses-by integrating new
approaches, techniques, and topics which offer
the student an even better learning experience.

Making Students Want To Learn
Giving Students What They Want

Today, computers have provided the technolo-
gy necessary for Heathkit to create a whole new
learning environment which is revolutionizing
electronics instruction. With Heathkit software,
learning electronics has become more fun, more
interesting, more effective, and faster than ever
thought possible.
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dard for Teachi

Heathkit,

ng Excellence

Improving
the Learning
Process

For Both

Instructor-Led
and
Individual
Learning

Student-Friendly,

Instructor-Friendly, ...... Effective
All of our courses are written in applications-

based, student-friendly style using bite-size sec-
tions with easy-to-follow instructions and easy-to-
understand language. Heathkit's electronics cours-
es are unlike any others, and are very popular
among students and instructors because they are
so easy-to-use and effective.

Each course and every chapter begins with an
overview of the subject outline and learning objec-
tives. Once the concepts in a particular subject are
covered, they are reinforced with summaries,
quizzes, and hands-on experiments.

Heathkit courses are also designed with a flexi-
ble schedule in mind so you (as student or
teacher) can decide on an intensive schedule or a
more comprehensive and reinforcing schedule
depending upon your requirements.

Harness the Power of TV

Most Heathkit courses can be introduced with
and/or reinforced with the use of our video tapes.
These were developed to be very easy-to-follow
and to visually drive-home the main topics covered
in each course.

From the Experts in Electronics

We've been successful by focusing on our cus-
tomers' requirements and on the business in
which we are experts—electronics.
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A Choice of
Learning Media

The Most Comprehensive Supplier
in the Industry

First, you will not find another supplier
that has an extensive line of products to
serve both instructor-led situations and indi-
vidual learning situations.

Secondly, you will not find another sup-
plier whose product
offering transcends as
many different teaching
media — Computer-
Aided Instruction,
Textbooks, Workbooks,
Individual Learning
Programs, Videos, Pre-
wired Experiment
Boards, Parts Packs,
Electronics Trainers.
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~ Lastly, we have a breadth and depth of
offerings unmatched by any others. We
cover more subjects, and offer more choices
on how thoroughly you want to cover the
various subjects.

Please read on to find descriptions of all
of the different courses and learning media
available to help you accomplish your goals.

The Most Effective Learning
Method is With Multiple Media
Presentations

Our learning package recommendations
are based on years of selling to and consult-
ing with instructors, students, curriculum
developers, and training directors. The use
of multi-media learning packages ensures an
attention keeping, interesting and effective

For Pricing, See Center of Catalog 5

your needs—and they will all work beautifully
together.

L 0900000000 e

learning experience. Stimulating multiple senses

of sight, sound, and touch has proven time and

time again to be two to four times more effective

than single media approaches. Heathkit training

package recommendations ensure your best
chances for success.

------------------ R N

Recommended
Learning Packages
We recommend learning
packages based on whether
the application is instructor-
led or individualized learn-
ing. Although the packages
we typically recommend are
perfect for many customers,
our courses are designed so
wonis that they are not inter-depen-
‘V@ dent. You can select just the
. right combination of products to suit

For Instructor-Led Situations:

Computer-Aided Instruction
Computer-Aided Troubleshooting
Instructor Management System
OR

Textbook

Workbook

Instructor’'s Guide

B EITHER PRIMARY MEDIA SHOULD INCLUDE:
Video Tapes

The Appropriate Electronics Trainer
with Accessory Backpack

Pre-wired Experiment Boards

For Individual Learning Situations:
Computer-Aided Instruction
Video Tape

Individual Learning Program (The ILP includes
an electronics components parts package)
The Appropriate Electronics Trainer

{Many students like to add Computer-Aided
Troubleshooting to their learning package.)

Schools and Gommercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570




Experimentation = The Cornerstone of Electronics Training

Heathkit Invents and

The Hands-On Experience

Students learn by doing. It's one thing to
memorize a concept, but quite another to put it to
practical use. That’s why electronics trainers used
for hands-on experimentation are a key compo-
nent of every Heathkit learning system.

Students learn basic concepts and theory from
computer-aided instruction, textbooks, videotape,
and classroom lectures — then bridge the gap
from theory to reality — from memorization to
understanding — with experiments conducted on
rugged Heathkit trainers.

Electronics measuring techniques, soldering
methods, circuit and component testing tech-
niques, and of course many many experiments
which demonstrate the function of various compo-
nents and circuits are vital ingredients in success-
fully mastering electronics.

Heathkit has designed the most student-friend-
ly, easy-to-use, rugged, and safe training equipment
in the industry. Our time-tested and proven exper-
imentation methods effectively facilitate the learn-
ing process with fun, applications-based, interest-
ing experiments.

Heathkit offers you a choice to suit
your training needs:

With Heathkit trainers, experiments can be
built on solderless breadboards, using individual
electronic parts supplied by Heathkit — or with
time-saving Pre-wired Experiment Boards.

1. Breadboarding with Parts Packs

Generally we recommend the Parts-Pack route

for experimentation for individualized learning situ-

ations. It is more affordable than pre-wired boards
and, unlike an instructor-led class, there is little
need for an individual to inventory and re-use the
components many times
for several students and
for several classes over
several years.

For Pricing, See Center of Catalog
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Masters the Art

2. Pre-Wired Circuit Boards

Responding to the needs of instructors and cor-
porate training directors, we have developed a prod-
uct to solve a number of problems associated with
experimentation using loose electronics compo-
nents. We have wired the circuits for experimenta-
tion onto rugged yet student-friendly circuit boards.

Why Use Heathkit
Pre-wired Experiment Boards?

= Time is of-the-essence
Students get two to four times more hands-on experi-
ence in the same amount of time.

= Many students use the same equipment
Our rugged circuit boards are built to withstand years
of student abuse,

= Inventorying loose parts can be a hassle
It's a challenge in all classrooms and labs. Parts some-
times get lost, stolen, or put back in the wrong place.
Not so with Heathkit's Pre-wired Experiment Boards.
= Theft of multimeters (which are required if
experiments are done using loose parts) is
a concern.
Our Pre-wired Experiment Boards slide into the
Accessory Backpack that has a built-in multimeter.

A Neater, More Efficient Lab

Heathkit’s Pre-wired Experiment Boards are an
instructor’s and training manager's dream-come-
true. It allows a neater, more efficient lab, and
enables students to spend less time on non-produc-
tive "busywork", and more time actually learning!

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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Designed Right
Heath went the extra mile when designing

experiment boards. The entry-level DC & AC
boards include not only the experiment blocks—
which are numbered for reference to the Lab
Workbook—they also display the schematics
right on the board next to the real circuit.  This
helps students make the transition from abstract
schematics to real components and real circuits.

Also, Heathkit’s unique fault-insertion capabil-
ity on many boards allow real-world troubleshoot-
ing experience without the added expense of
computers—as is required by some suppliers.

Pre-Wired Experiment Boards are available for
the following Heathkit courses:

DC Electronics ETB-6101 21 Experiments
AC Electronics ETB-6102 20 Experiments
Semiconductors ETB-6103 20 Experiments

Electronic Circuits

Electronic

Fundamentals ETB-200 20 Experiments

Digital

Techniques ETB-6201-A 40 Experiments

Microprocessor

Applications ETB-6820 21 Experiments
ETB-8085 19 Experiments

ETB-6104-A
Electronic Circuits

i bt !
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ETB-3300
Breadboard Circuit Board
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ETB-6104-A 45 Experiments

The New

Heathkit PC Trainer — 2

Heathkit’s new, powerful PC Trainer is
classroom-ready using both it's own fault insertion
module, and the special course-specific fault inser-
tion modules that come with each of the three new
courses—PC Servicing, PC Troubleshooting,
and PC Networking. These new in-depth “PC
Literacy” courses are unlike any you've ever seen—
and make it easier than ever to provide students
with the skills they need in the job market of today
and tomorrow. See pages 40 through 45 for com-
plete course and equipment descriptions.

ETW-3567 Accessory Backpack

Required when using Pre-wired Experiment
Boards, the Accessory Backpack simply attaches to
the back of any one of our three most popular
trainers (ETW-3600, ETW-3700, & ETW-3800).

« Specifications
Power Supplies
Output Voltages: +1.2to +15
volts DC, programmable
-1.2 10 -15 volis DC, program-
mable (current outpui 250 mA
at 15 volis)+ 5 volts DC @
S00mA
Load Regulation: better than
! 2% (all supplies)
\ =¥-L, Line Regulation: better than
z = 1% (all supplies)
Digital Volimeter (DVM)
[nput Impedance: 10
megohms
Display: 3 1/2 digit, liquid
crystal display (LCD)
Function: AC volts, DC
volts, DC current, resis-
tance
Ranges: AC volts - 200, 500 VAC
DC volts - 2. 20, 200, 500 volts DC
DC current -2, 20, or 200 mA
Resistance: -2k, 20k. 200k or 2 megohms Accuracy: AC volts -
2% of reading, + 3 counts (refd. ro 60 Hz) DC volts - 1.5% of
reading, + 2 counts DC current - 2.5% of reading, + 2 counts
Resistance: -1% of reading, + 2 counts
Maximum Inputs: AC and DC - 500 volts DC current - 200 mA
General
Fuses: power supply - 1/4-A slow-blow 120V, digital voltmeter - 1/4-A
Dimensions: 14"H x 12"W x 4"D (35.6 x 30.5 x 10.2 cm)
Built-in Speaker




Heathklt \Xhere You Have A Choice
Classroom

Developed by World Leaders in
Electronics Technology

When it comes to electronics courses, it
pays to select Heathkit. We are not just anoth-
er publisher of training books—we are experts
in education and specifically—electronics!

Textbooks Unlike Any Others —
Addictive to Instructors

Heathkit electronics textbooks have been
successfully used year after year by thousands
of schools and by hundreds of thousands of
students. Our no-nonsense approach to tesc-
ing—using easy-to-understand language and
straight-forward explanations—is appreciated
by instructor and student alike. It's simple, if
the instructors are not successful with a text-
book, they find another one. Yet once they
use Heathkit texts, they seem to never stray.

ELECTR
I'IJNDA ONIC

For Pricing, See Center of Catalog

Textbooks,
Workbooks, &

Instructor Guides

ey
T it Systome

Proven Effective in Real-World,

Hands-On Learning

The shear nature of electronics is one in
which concepts must be demonstrated and
visually reinforced. And no one has had more
experience in demonstrating electronics prin-
ciples than Heathkit. In fact, we consider it
both an art and a proprietary science.

Instructor Guides That Save

Countless Hours

Responding to the fact that teachers are
being demanded to teach more topics to
more students with less time, Heathkit sup-
plies an invaluable tool to help manage your
classtoom. Written by educators with the
inputs of many instructors, you can feel confi-
dent that these guides will make your job of
preparing for class a whole lot easier.

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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Great for Individual, Industrial and Adult Education.
Some Instructors Even Prefer This Teaching Method In Classrooms.

If You Can't Go To The Knowledge,
Let The Knowledge Come To You

School isn't for everyone. Nor is an instructor-
led classroom always the most practical way to get
an education. We have a time-tested and proven alter-
native to getting the information and training you
need—our exclusive Individual Learning Programs.

Quality and Comprehensive
Our Individual Learning Programs convey the
same knowledge as do our textbooks and work-
books—which are used in many of the most presti-
gious schools. Yet, since classrooms are paced by
the class itself, often-times an instructor can not get
through all the material. Not so when you embark
on an Individual Learning adventure with Heathkit.
You decide when and how much time to devote to
“classroom” and “laboratory” We provide you
with quality tools and instruction enabling
you to build the skills you need to achieve
your goals.
* 400 to 1000 pages of fast-paced text
» Complete Electronics Parts Package
to apply concepts to real circuits
» Course Review Disk to use with a
computer if you have one

* Grading Service

* Private One-on-One Instructor Assistance

* The option of saving money and enhancing
your learning experience by building your own
electronics trainer from a kit

» Continuing Education Units of credit
* Guarantee of Satisfaction! If at any time you are
not satisfied with the education you are getting,

you can return the Individual Learning Program
for a full refund!

All together, that's quite a
value compared to any
alternative on earth.

Individual
Learning
Programs (ILP)

Instructor Al

Help is Just a o

Call Away

If you need help with a concept or with one of

the fascinating hands-on experiments, just call one of
our instructors for help to get you back on track—
and it doesn't cost you a penny more. (616) 925-
4914 Mon-Fri 8:00am to 4:30pm castern time.

Diploma’s, CEUS and Services
- When you pass your final exam, you are
awarded a beautiful diploma and
Continuing Education Units (CEU’s.)
Plus, we keep records so you can always
get a transcript for only one dollar.

Required Equipment

All our Individual Learning Programs
require the use of an Electronics Trainer
(pages 16-19), a Multimeter, and an Oscilloscope
(pages 54& 55.) The only exceptions are DC
Electronics, Concepts of Electricity, and Laser
Technology which do not require an oscilloscope.

Courses Available For Most Subjects
See pages 20—53 for course descriptions. Look
at the bottom of each page for the Individual
Learning designation and course numbers.

Enhance Your Learning Experience...
with the addition of our high-speed, graphics-
intensive Computer-Aided Instruction courses, and
video courses (see pages 10 -15))



Heathkit,

The Most Impressive
Computer-Aided Instruction

Avallable

OPERATIONAL AMPLIFIERS: Operatiomal

s Basic Op Amp

Because the op amp is an inte-
grated circuit, we can use it
without knowing exactly what
goes on inside. However, we
can beller understand the
characteristics of the op amp
if we have some idea of what
s inside the IC.

IRVERTING
IRFPU

The op amp is normally com-
posed of three stages. The
input stage is a differential
amplifier providing high com-
mon-mode rejection, differen-
E tial inputs, and a frequency

Fast, Effective, State-Of-the-Art

Learning

We combined our legacy of easy-to-learn and
easy-to-teach electronics education methods with the
power, timeliness, and versatility of the computer.
Unlike others, we didn't skimp when it came to
using razor-sharp, interactive color graphics to dra-
matically demonstrate three-dimensional electronics
concepts.

Using a mouse, students interact with dynamic
illustrations and demonstra-
tions. This makes learning fun
and fosters student interest
and success.

Computer-Aided

| e S A S R Al e e ]|
“MY STUDENTS WERE SO INTRIGUED WITH
THE PROGRAM, THAT WHEN | ENTERED THE
LAB AREA, YOU COULD HAVE HEARD A PIN
DROP — AND WE HAVE CARPET ON THE
FLOORS!”
Karen Reeves, Electronics Instructor, GA

TRANSFORMERS : Transformer Action

complete current path is pro- |
vided in the secondary circuit, }
the induced current will flow
through the circuit and power |
the load.

The circuit we have been
describing is a simple trans-
former. The cail to which the
AC voltage is applied is called
the primary winding, and the
current in this winding is pri-
mary current. Conversely, the
coil into which current is
induced is called the sec-
ondary winding, and its
induced current the

PRIMARY

incorrect responses, and calculation problems use
randomly selected values—all to inhibit the
process of elimination. The immediate positive
feedback, or prompting to restudy the appropriate
text, encourages students to learn more quickly.

CAI-LITE and CAI-ExTra

CAH.ITE is our basic computer-aided
instruction. It is a complete educational package
that is not lite at all in terms of its content and
effectiveness. It was designed for the individual
student in a work training program, home study, or
to augment a formal classroom lesson plan.
Mechanically, a “key disk”
must always be in a floppy
drive in order to progress
through the course. Because
CAI-LITE is often taken as a
self-study course, it includes

Instruction captures and main-
tains students’ attention. In classrooms, you may
even have to drag students away from their comput-
ers at the end of the class. At home you may lose
some sleep while having so much fun learning.

Smart Quizzes = Faster Learning

Self-testing—including immediate positive rein-
forcement graphics—helps assure that fundamentals
are understood before progressing to new concepts.

Each quiz awaits a correct response before allow-
ing the student to progress through the chapter.
Plus, multiple-choice answers are rearranged after

10

a final exam grading service, and if passed, a certifi-
cate of achievement and awarded CEUs.

CAIFEXTra takes CALLITE and integrates
Experiments, Tracking, and customizing capabili-
ties. Experiment descriptions, graphics, and direc-
tions are integrated into the program. The experi-
ments correspond to those supported by our series
of Pre-wired Experiment Boards.

Secondly, this program, along with the
Instructor Management System (page 14), allows
an instructor a fully-automated, menu-driven
record-keeping system that provides easy access to



INTRODUCTION TO AC: Generating AC

AC GENERATOR
As you can see, one complete
revolution of the armature pro-
duces a voltage that changes in
both magnitude and polarity.
Therefore, the output voltage ¢
and current are AC values. Now ||
follow the whole process as it 1
runs in a conlinuous cycle, This [}

dis i hould not be id i
ered a detailed description of Z;
exactly how these AC guanlities |

| vary. You have only seen what |1
an AC output is, and how an AC !
output voltage is produced by |
generator action,

each student’s experiment trail, quiz scores, exam
answers and grades, and completion times.

In addition, instructors can alter chapter
sequencing, make experiments either required or
optional, and even easily go into the program and
alter, add, or subtract text to meet their changing
requirements.

Because CAI-ExTra is designed for instructor-
managed situations, grading services, certificates,
and CEUs are not included.

Easy for the Student & Instructor

The user’s guide is very “instructor and user-
friendly.” Easy-to-understand installation and oper-
ating instructions, screen reproductions of quiz
graphics, and answers to
all quizzes provide every-
thing you need in a con-
cise User’s Guide.
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I'VE BEEN TEACHING ELECTRONICS FOR FIFTEEN
YEARS. NOW THAT I'M USING HEATHKIT COM-
PUTER-AIDED INSTRUCTION, MY STUDENTS ARE
FINALLY LEARNING SOMETHING

Russ Swallow, Electronics Instructor, Nevada

MICROCOMPUTER BASICS: Micropr

+ Since instructors can elect to make experiments option-
al, Heathkit CAI can be used with any electronics train-
ing hardware from any manufacturer.

« Each course is designed for between 20 and 40 hours of
instruction.

Student Preferred

In head-to-head competition with our only serious
competitor, Heathkit won hands down! Let yourself
or your students be the judge.

Demonstration Packages Available

Heathkit CAI is so impressive, it's impossible to
fully appreciate what it can do for you and your stu-
dents without seeing it first-hand.

That’s why we offer a
demonstration package of CAI-
ExTra to schools and commer-
cial accounts. Please call vour
Heathkit distributor for a free,

Additional Features

« A Hypertext Glossary where all key terms are high-
lighted so definitions can be instantly accessed by
selecting the word.

* An instantly accessible on-screen multi-function
calculator is included in all courses.

» Can be utilized “stand-alone,” or comprehensively
with our EB-6100 series textbooks. The experi-
ments correspond with our EB-6100 series texts
and ETB-6100 series Pre-wired Experiment Boards.

* A single text, Heathkit EB-200, is a great supporting
textbook for classrooms.

* CAI-LITE is also a perfect compliment to our
Individual Learning Programs.

For Pricing, See Center of Catalog

no-obligation demonstration.

For individuals, simply give CAI-LITE a test drive at
home for up to 30 days. If you're not thrilled with it,
you may return it for a full refund. Call today.

......................................................................

Subjects Available in This Media:

[See pages 20-37 for course descriptions)

Subject CAI-ExTra CAI-LITE
DC Electronics CAI-6101-02 EEC-3101-03/05
AC Electronics CAI-6102-02 EEC-3102-03/05
Semiconductors  CAI-6103-02 EEC-3103-03/05
Electronic Circuits CAI-6104-02 EEC-3104-03/05
Digital Techniques CAI-6201-01 EEC-3201-03/05
Microprocessors ~ CAI-6810-01* EEC-3401-03/05*

Instructor Mgmt Sys. CAI-6100/-03  Not Applicable

*This model will be available in the spring of 1994

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.
Individual Students call Heathkit at 1-800-253-0570
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COMPUTER-AIDED TROUBLESHOOTING """ "™

: || Troubleshooting
| 1 RevOolution!

flow threugh it. This is called an open. An open will have infinite
resistance,

" Bonenk Aoy 5o v B theoueh sompanents s soies [ Fundamentally Necessary
12 SU% I 27 span COTRART HE S OV N
n S open com| n ll OWEVET, . . . . 3
voltage reading across the open companent wil be equal o the [ Electronics training isn’t really complete

voltage applied to the part of the circuil where the open oecurs.

unless students know how to troubleshoot.
That’s why troubleshooting has to be an integral
part of any electronics curriculum. In fact, it’s
one of the most important skills that electronics
technicians and engineers use in the field. But
st _ until now, troubleshooting has always been a dif-
:3;'&3:'33’ Hean o 1 ficult and expensive ... time-consuming and unor-

| :Lngsod i‘l;'leo the wall nmwt. Yo;]l ized bi h
1 i is still @ oL i ¢
| Sty £ ganized subject 1o teach.
voltage is present at the internal ;
power supply cutput, but the con-

! :ﬂmﬂigh&wﬂl not function . z = I A NEW Approa(:h = EaSler, More
- Effective

Now, Heathkit — the leader in teaching real-
world troubleshooting — is proud to introduce a
completely unprecedented approach to teaching

BC TFedlgchuting - Series fogis troubleshooting. An approach which forges our
historically-proven teaching methods with the
[ e shemtc gsrams o i e s \E'QL“S;?S' s speed, power, and motivational capabilities of

to traubleshoot the common circuit —— e thC CompU[Cl'-
| that powers all of the lights on the ik 2 o i |

s Pl b fivsobag e Yet, this system is so [ow cost ... so fast for
by ot -~ | the instructor and student ... so intuitive and

| : el effective ... and so integrated with whatever cur-
riculum you’re using ... it'’s destined to be the

way all troubleshooting is taught in the future.

. ISometimes a component will fail in such a way that it offers no

| THE PROBLEM (cont.):

Heres an example of how it works:

)C TROUMLESHODTIHG Seriwn Resitars Fault M) } el In a series of simulations, the student

: LI becomes a technician called to a work site. The
simulations show the faulty device, and the nec-
essary test instruments, tools, schematics, and
spare parts needed to find and fix the problem.

The students interact with the simulations,
measuring voltage and resistance, looking at
wave shapes, removing and testing components
— just as they would in the real world, but in
complete safety and at ten times the speed.

Each course includes a simulated digital mul-
timeter, soldering iron, instant component swap-

12
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ping capability, and where applicable, a sig-
nal generator and oscilloscope.

Friendly to the Student and
Instructor Alike

Additional features that enhance the
effectiveness of Heathkit computer-aided
troubleshooting is a detailed HELP screen
accessible anywhere in the program, three
different "tutoring hints" available for each
problem. and instant switching between
the component view and schematic view of
the circuit.

And we’ve made it so that the computer
inserts the random faults rather than taking
up instructor time. Then, grading is a snap.
The computer keeps track of every step,
every measurement, and every test made by
the student allowing the instructor to ana-
lyze and grade the technique of the student.

Teaching the Techniques is What
it's All About
Anyone can fix a circuit given enough
time and spare parts, but learning a proper
technique is really the essence of electron-
ics troubleshooting. Heathkit computer-
aided troubleshooting was designed from
the ground up to accomplish this mission.

Take a Test Drive

This all-new approach to troubleshoot-
ing instruction will become one of your
most powerful teaching tools. For schools
and commercial accounts, vour Heathkit
Educational Systems distributor will be
pleased to provide you with a free, no-oblig-

ation demonstration. Call today. ©©000000000000000000000600000000

Although designed such that an instruc- Subjects Available in this Media
tor evaluates a student's technique, if an DC El _ . CAT6101-01
individual is disciplined and follows the ECUOWCS : !
e . AC Electronics CAT-6102-01
instructions, they too can benefit tremen- .

e Semiconductors CAT 6103-01
dously from these courses. Give it a test A
Bk ‘ ps f t0 30 davs. If vou' Electronic Circuits CAT-6104-01
- eha il lc:jmc. ;)r. P o ) (va}-s. . YO;I = Instructor Management

not thriled with it, You may return it for a System CAJ“C) ] OO/—03

full refund. Call today.

= Schools and Commercial Accounts, please call
For Pricing, See Center of Catalog your Heathkit Distributor. See page 58.

Individual Students call Heathkit at1-800-253-0570




Instructor
Management
. System

. for

.Computer-Aided

- Instruction

An Instructors Dream

As we started developing our Computer-
Aided Instruction courses, we recognized a
tremendous opportunity for class management
- and a huge leap forward for instructors.
Managing your class and evaluating your stu-
dents can be much more effective and conve-
nient that ever before - and, it's very easy for
instructors to use.

Good Bye to Piles of Paper

Heathkit’s Instructor Management System
is a fully automated, menu-driven record-keep-
ing system that gives you easy access to each
student’s quiz scores, exam answers and
grades, and completion times. It tells you
exactly how each student proceeded through
every lab exercise, troubleshooting experi-
ence, and exam. View all or any part of the
student records on-screen with multi-color bar
graphs, or press a button and print out details
Oor summaries.

With our Instructor Management System,
you control the learning process with quick
access to each step vour students take. You
can read student workdisks in just a few sec-
onds. Of course the program handles all the
calculations automatically. If a student loses or
damages a disk, you can easily restore one.
Unlike the inferior programs out there, you,
the instructor, decides the right time for “acti-
vating” the final exam for each student.

CAI-6100 5.25" disks

CAI-6100-03 3.5" disks

For Pricing, See Center of Catalog

“INDIVIDUAL STUDENT §TATISTICS

HEATH IHZ t Records [able

UDLHT RLCORD COMMAND:

Power
Supplies

Virtually every
electronic device has a
power supply of some
type. This 25-minute
video covers detailed theory and troubleshooting
of linear power supplies commonly found in con-
sumer products. Plus, it covers discrete and inte-
grated circuit designs. A student workbook helps
reinforce what's learned in the video. EV-3113

Switching
Power
Supplies

Because of their
many  advantages,
switching power sup-
plies are increasingly popular in a wide variety of
products including the personal computer. This 22-
minute video teaches you the operation of this
sophisticated circuit. Emphasis is on real-world
products and situations. You'll analyze theory and
operating principles and describe troubleshooting,
service and safety precautions in detail. A student
workbook is included. EV-3114

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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There is no replacement yet for the thor-
oughness of textbooks, but video does offer
the advantages of being able to show motion
through animation and live recording. Plus
thousands of pictures are shown rather than

dozens found in books. Bottom line is that video is a
very powerful and effective training tool—and well-
received by students—which solves a major challenge
in-and-of-itself.

% Soldering Component

Students learn to
solder the easy way
by watching how it's

Recognition
A must for every beginner

in electronics, this 40-minute
video on Component
Recognition introduces resis-
tors, capacitors, inductors, diodes, transistors, integrated
circuits and more. Students learn to read the electrical val-
ues of each component and describe power handling
capabilities, prefixes, polarity, and orientation of transis-
tors and ICs. A section on troubleshooting shows you how
to find common installation errors. Safety is also empha-

done in this 40-
: minute video.
Teaches the chermcal functions of solder, oxida-
tion and flux, mechanical connections, tinning,
temperature control and the types of solder to
use. Covers how to make good solder connec-
tions and recognize and repair bad ones. It even
covers how to select and clean your soldering

tools. Includes a student workbook to reinforce sized. Includes student workbook to reinforce what you

what's learned. EV-3133-A

High Reliability
and Surface-
Mount
Soldering

Surface Mount Devices
(SMDs) are becoming increas-
ingly popular in today’s micro-
electronic equipment because
they allow much tighter com-
ponent densities than conven-
tional technologies. Very spe-
cialized soldering techniques
and tools are required in the
repair of equipment that use
SMDs. This exciting, new 30-
minute video tape will teach
you these techniques in
record time. You will learn
how to select and use a variety
of special soldering and de-sol-
dering tools. You will also
learn the proper techniques
for removing and replacing
SMD components. Includes a
student workbook to reinforce
learning. EV-3136

learn. EV-3135-A

Op-amp Circuits
Because of their versatility and low cost, oper-
ational amplifiers are the workhorses of analog
electronics. This 30-minute video takes you inside
the operational amplifier circuit. You'll actually
see how op-amps work and how they are used as
amplifiers and comparators in control circuits and in other applications.
Biasing and power supply requirements are also shown. Includes student
workbook to compliment the video. EV-3112

Troubleshootmg with the Oscilloscope

The oscilloscope is the most flexible and
important test instrument available. This 45-
minute video shows you the proper techniques
for using the oscilloscope to troubleshoot a wide
variety of today's complex hi-tech products, It
shows how to measure and analyze voltage, sig-
nal levels, waveforms and frequencies. A student
workbook is included to reinforce what's learned in the video. EV-3110

Troubleshooting with
electronic test equipment

This 22-minute video teaches troubleshooting
with the NTSC generator, Multi-channel TV Sound
(MTS) generator, sweep generator, DVM, stereo
generator and frequency counter. Students review
the proper use of isolation transformers and procedures for safety leakage
tests. Plus, diagnostic techniques for consumer electronics are covered, A stu-
dent workbook is included to reinforce what's learned. EV-3111

15
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ELECTRONICS TRAINERS

Bringing electronics to life

ETW-3600

Simply
High-Tech
Experimentation with live circuitry is an
essential ingredient in all electronics training
programs. HeathKit's trainers empower you to
get the hands-on experience with real circuits
that you need to master electronics.

You'll see abstract electronics concepts
come to life as you perform dozens of exciting
experiments. The ETW-3600 trainer features a
removable solderless breadboard for easy cir-
cuit building—plus it allows more than one
student to build circuits at the same time.

This powerful trainer accepts up to #20
wire and almost any standard electrical com-
ponent. Its connector blocks are recessed for
extra durability, and the power supply is pro-
tected against short circuits and overloads.

Use the ETW-3600 alone with Parts Pack
experiments, or attach the Backpack
Accessory and use our time-saving, Pre-wired
Experiment Boards.

ETW-3600 Analog Trainer

ET-3600 Analog Trainer (kit)
ETA-3600-1 Extra Breadboard Block

Shown with
Accessory
Backpack and
ETB-3300
Experiment
Board

16

Analog
Trainer

Specifications

Power Supplies

Qutput Voltages: + 1.2 to 15 volts DC, variable; -1.2 to-15
volts DC variable (current output 250mA at 15 volts)

Load Regulation: better than 2% (from 5-15 volts |

Line Regulation: 1% (Supplies are short-circuit/overload protected.)

Frequency Generator
Range Selector Switch: LOW position — 200-2000 Hz, continuous-
ly variable HIGH position — 2-20 kHz, continuously variable
Frequency Calibration: 12% of maximum range
Sine Wave Output: 5 volts rms @ less than 4% distortion
Square Wave Output: 15 voits peak-to-peak (+15 volts max]; rise
time Jess than 1 microsecond, nominal duty cycle of 45% to 55%

60 Hz Sine Wave Output

Output Voltage: 15 and 30 volts rms
Current: 200 mA maximum

General
Solderless Breadboard Block: removable, 130 rows, 4 terminals
Power Reqs: 105-130 VAC, 60 Hz @ 15 watts
Fuse: 1/4-A slow-blow @ 120 VAC
Dimensions: 4.3" Hx 12"Wx 11.4" D (10.8 x 30.5 x 28.9cm]
Net Weight: 6 Ibs. (2.3 kg|

Courses Requiring the ETW-3600

Concepts of Electronics
EB-6140 Text). EE-3140-A (ILP]

Electronic Fundamentals
EB-200 (Text)

DC Electronics
EB-6101-A (Text), EE-3101-B {ILP), CAI-6101-02 (CAl)

AC Electronics
EB-6102-A (Text), EE-3102-B (ILP), CAl-6102-02 [CA)

Semiconductor Devices
EB-6103-A (Text), EE-3103-B (ILP), CA6103-02 (CAl)

Electronic Circuits
EB-6104-A (Text), EE-3104-B (ILP), CAl-6104-02 (CAl)

Electronic Test Equipment
EB-6105 (Text), EE-3105-A (ILP)

Electronic Communications
EB-6106 (Text), EE-3106-A (ILP}



ETW-3700
Digital
Trainer

Ruggedly Sophisticated

Provide yourself or your students valuable
hands-on experience building digital  cir-
cuits. The versatile ETW-3700 Digital
Trainer speeds and simplifies digital cir-
cuit design and experimenta-
tion. It enables you to
apply course material
in a practical way,
through experiments and
by building and testing your
own prototypes.

Features include 3 built-in short-circuit and
overload-protected regulated power supplies:
positive and negative 12-volt DC and positive 5-
volt DC voltages to power both digital and linear
circuits. Supplies a line-frequency square wave
(60 Hz), a three range clock, and a great deal
more. Compact and portable, the Digital Trainer
is a solid piece of equipment that keeps working
for years and years. In classrooms, students will
use it to build, test, reconfigure and rebuild
experimental circuits literally thousands of times.

Like our Analog Trainer, the Heathkit Digital
Trainer also has a removable solderless bread-
board that accepts solid wire up to #20 and the
leads from nearly every common electronic com-
ponent. The connector blocks are recessed for
extra durability. Use the ETW-3700 alone with
Parts Pack experiments, or attach the Backpack
Accessory and use our time-saving, Pre-wired
Experiment Boards.

ETW-3700 Digital Trainer

ET-3700 Digital Trainer (kit)
ETA-3600-1 Extra Breadboard Block

For Pricing, See Center of Catalog
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Shown with
Accessory
Backpack and Pre-
wired Expenment
Board

Specifications

Power Supplies
Output Voltages: +12 volts DC @ 250mA, -12 volts DC @ 250mA,
+5 volts DC @ S00mA.
Load Regulation: +5 volts DC supply — better than 5%, +12 and
-12 volts, DC supplies — better than 1%.
Line Regulation: 1% (All supplies are short-circuit and overload
protected.)

Data Switches
States: +5 or 0 volts DC
Maximum Current: 10-mA each switch
Output: four terminals for each switch

Logic Switches
Number: two
Type: momentary contact, spring-loaded
Circuit: two flip-flop latches for contact bounce buffering
Output States: complementary, +5 and +0.2 volts DC

Clock
Frequency Selection: 3-position slide switch
Output Frequency: 1 Hz, IkHz, 100 kHz
Duty Cylce: 35% to 65%
Output Voltage: 5 volts peak-to-peak (no load)
Output Terminals: normal and complement
Logic Indicators: four green LEDs with separate input terminals
Low ievel (OFF) 1.0 V [maximum], High level {ON) 3.0 V (mini-
mumy, input terminals able to withstand + 12VDC, TTL compatible.

General

Solderless Breadboard Block: removable. 130 rows of
four terminals each

Line Source: 50/60 Hz
Power Requirements: 105-130 VAC, 60 Hz @ 20 watts max
Fuse: 1/4-A slow-blow @ 120 VAC
Dimensions: 43" HX 12°WX 114D {11 X 31 X 29 cm)
Net Weight: 6 Ibs. (2.3 kg

Courses Requiring the ETW-3700

Digital Techniques
EB-6201-A [Text), EE-3201-A {ILP), CA-6201-01(CAl)

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.
Individual Students call Heathkit at 1-800-253-0570




ELECTRONICS TRAINERS

Shown with
Accessory
Backpack,
Pre-wired
Experiment
Board, CPU
Module,
and
Memory
Module

Greatest
Invention Since the Transistor
Microprocessors revolutionized the world
of electronics much the same way as did the
transistor and IC (integrated circuit.) No one's
electronics education is complete without a
thorough knowledge of microprocessors.

One Trainer, Multiple Microprocessors

This rugged trainer can be used to teach the
two most popular 8-bit microprocessor families
simply by switching plug-in CPU modules.
Plug in the ETC-6811 CPU Module, and use it to
teach the Motorola family of MPUs. Or plug in
the ETC-8085 CPU Module and teach the Intel
family. The ETW-3800 Microprocessor Trainer
is the perfect too] for learning programming,
interfacing, and applications.

Rugged Design
The ETW-3800 features heavy-duty connec-
tors, recessed connector blocks, and built-in
short circuit protection. The trainer is virtually
student-proof, but is still user-friendly.

Features RS-232 Port _
Allows this trainer to interface with termi-
nals or computers so you can easily download
programs from a PC.

Bringing electronics to life

ETW-3800

Microprocessor

Trainer

Additional Features:
= 20 x 2 line LCD panel for alphanumeric displays

+ 21-key hexpad and advanced software to
facilitate easy programming

* Built-in sonic logic probe for checking signals
visually and audibly

+ Socket for ROM or E* PROM allows students to
save programs
* Built-in Dis-Assembler

«.CPU module features 8-channel A/D and
single D/A line '

+ CPU module has multi-function programmable
timers
Use the ETW-3800 alone with Parts Pack
experiments, or attach the Backpack
Accessory and use our time-saving, Pre-wired
Experiment Boards.

ETW-3800 Microprocessor Trainer
ETC-6811 68HC11CPU Module
ETC-8085 8085 CPU Module

ETA-3600-01 Extra Breadboard Block
ETC-128 Memory Module

Specifications

Power Supplies
Output Voltages: +5 volts DC@ 0.5 A; +12 volts DC @ 0.1 A;
-12volts DC@ 0.1 A
Load Regulation: 5%
Power-Off Data Retention:

Logic Probe
Logic High: >2.0 volts
Logic Low: <0.8 volts
Minimum Glitch Recognition: 50 MHz
Visible Output: red, green LEDs
Audible Output [with Disable): 1.8 kHz, 2.2 kHz

General
Dimensions: 7"Hx 12°W x 11°D {17.8 x 30.5 x 27.9 ¢m)
Weight: 6.2 Ibs (2.81 kg)
Power Requirements: 115 VAC, 60 Hz

Courses Requiring the ETW-3800

68HC11 Programming
EB-6810 (Text]. CA-6810-017(CAl)

68HC11 Interfacing and Applications
EB-6820 (Text)

8085 Programming
EB-8085 (Text|, CA-8085-01 (CAll

8085 Interfacing and Applications
EBI-808S (Text)

| hour minimurm
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ETW-3400-A
Microprocessor
Trainer

World's Most Popular
‘Microprocessor Trainer!

Preferred by virtually every
microprocessor text on the mar-
ket, this flexible, general-purpose
trainer can be used anywhere you need a
microprocessor-based software development

system. It can also be used as a design aid for 60 Hz at 30
developing custom interface circuitry. Supports watts maximum power.
hands-on experiments for microprocessor pro- Dimensions are 3.5" Hx 12.1"Wx 11.8"D.
gramming, interfacing, and applications. ETW-3400-A Microprocessor Trainer
The ETW-3400-A is built around the popular ET-3400-A  Microprocessor Trainer (kit)
6808 microprocessor and has 512 bytes of user- i
accessible RAM and a 1K monitor ROM. It fea- Courses Requmng the ETW-3400-A

Microprocessor Programming
EB-6401-A [text). EE-3401-A (ILP]

Microprocessor Interfacing
EB-6402 (text), EE-3402 (ILP)

Microprocessor Applications
EB-6405 (text), EE-3405 (ILP)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ETW-1000
Analog/Digital
Trainer

square, triangle and pulse waveforms from 1 Hz
to 100 KHz in five switch-selectable/variable
ranges, plus a built-in logic probe.

tures a solderless breadboard that lets you build
prototype logic circuitry plus a 17-key hexadec-
imal-based keypad and six 7-segment LED dis-
play digits for easy data entry, data review and
troubleshooting. UL listed. Requires 120 VAC,

Other features include two “no-bounce” logic
switches, variable 1k and 100k ohm resistors, eight
switches for selecting logic lows or highs, and eight
LED logic-state indicators. Even with all these fea-
tures, the ETW-1000 is still a compact 5" H x 16" W
Two Trainers in One x 11" D. UL listed. Uses 120 VAC at 60 Hz.

This powerful trainer is a genuine mini-lab
that provides hands-on experience building and
testing prototype circuits. It features two
removable solderless breadboards and solderless
connector blocks for quick, easy circuit assem- Courses Requiring the ETW-1000

bly and testing. It also includes variable and reg- i
4 ot & : ; i’ Data Communications & Networks
ulated positive and negative DC power supplies,

a built-in function generator for producing sine,

e Schools and Commercial Accounts, please call
For Pricing, See Center of Catalog 19 your Heathkit Distributor. See page 58.
5 ' Individual Students call Heathkit at 1-800-253-0570

ETW-1000 Analog/Digital Trainer
ET-1000 Analog/Digital Trainer (kit]
ET-1000-01 Extra Breadboard Block

EB-8090 (text), EE-8090 (ILP}
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DC ELECTRONICS COURSES

With the Heathkir DC Electronics courses, students Students learn to construct DC circuits, draw schematic diagrams,
quickly and easily develop a working knowledge of the basic and define and solve basic electronic problems related to current,
principles of electronics. This course doesn't just cover con- voltage, resistance and power. Actual hands-on experience is I
cepts, but prepares students for all kinds of applications as provided with 21 different cxciting experiments using dozens of |
well. Highlights include learning the purpose and operation electronic components. Each new experiment helps develop
of such devices as resistors, capacitors, inductors and meters. understanding, ability and confidence.

Course Objectives (Varies slightly depending on media selected)

COMPUTER-AIDED INSTRUCTION Current

CAI-6101-02 (CAI-ExTra) + Define the following terms: direct current (DC), molecule, element,

EEC-3101-03 (CAI-LITE, 1 CEU) compound, atom, proton, neutron, electron, nucleus, ion, coulomb,
{4 ampere, conductor, insulator, valence, current, directed drift, battery
o polarity, balanced state, neutral state, normal state, electrostatic induc-
tion, short-circuit, open-circuit.

State Coulomb’s Law and the effects of behavior of like and unlike charges.

State the electrical charge that is associated with the following: Atom,
electron, proton, neutron, nucleus,-and ion.

Given a diagram of Bohr's atomic model, identify the three basic particles.
Name the three basic parts of an electrical ¢ircuit.
Given a schematic diagram, indicate the direction of current flow.

Draw a schematic of a circuit using the resistor, battery, and conductor
schematic symbols.

= State the correct method for connecting an ammeter in a circuit,
* Identify materials most likely to become positive or negative ions.

Electronics Courses

sasssemRvAmERban
.

Core

DC ELECTRONICS COURSE
EB-6101-A (instructor-Led) Voltage

EE-3101-B (individual Learning, 2 CEU's| « Define the following terms: electromotive force, potential difference,
voltage, volt, cell, primary cell, secondary cell, voltage drop and rise,
ground, short, open, battery, alternating current (AQC), triboelectric effect,
thermoelectric effect, piezoelectric effect, and photoelectric effect.

« List six different ways that electromotive force can be produced.

* Describe the proper method for connecting a voltmeter to a circuit and
measuring voltage.

+ Determine the output voltage from batteries connected in series aiding,
series opposing, paralle], or series-parallel conligurations.

* Given the magnitude and polarity of two charges, state whether a
potential difference exists between them.

« Name the factors determining a cell's voltage and current capacity.

+ Given a list of applications, match them with the effect produced by EMF.
* Name the three main parts of a cell.

+ State the output voltage of a dey cell and a wet cell.

« State the relationship berween a voltage rise and a voltage drop.

——— e e - S—— e

DC ELECTRONICS VIDEO

EV-3101-A Resistance

= Define the following terms: resistivity, resistance, conductance, ohm,
thermistor, potentiometer, LDR, positive temperature cocfficient, ;
negative temperature coefficient, specific resistance, and rheostat. {

+ Name four factors thar determine the resistance of a substance and state
their relationship to the resistance.

« Differentiate a conductor from an insulator, in terms of resistance.
= Given the gauge, type, and length of wire, calculate the resistance.

* Determine a resistor’s value and tolerance by examining its color code
and it's power rating by examining its size.

COMPUTER-AIDED i (e i~ * Match components and test points on a schematic with its counterpart on
TROUBLESHOOTING | “ - ¥ a circuit board.

* Demonstrate the proper use of a voltmeter and ohmmeter.

CAT-6101-01 el « Isolate and replace open and shorted components in series, series-parallel,
! and RC circuits, and in a resistive bridge nerwork.

« Demonstrate the proper method of testing resistors, capacitors, switches,

GEE and lamps.
TEACHING/LEARNING PACKAGE OPTIONS TRAINER BACKPACK BOARDS/ PARTS
MODULE PACK
Instructor-Led/Pre-wired Boards/Textbook ETW-3600 ETW-3567 ETB-6101
28 Instructor-Led/Pre-wired Boards/CAI ExTra ETW-3600 ETW-3567 ETB-6101
= 'g Instructor-Led/Parts Packs/Textbook ETW-3600 EB-6101-31
8 5 Instructor-Led/Parts Packs/CAl LITE ETW-3600 EB-6101-31
< Individualized Learning ILP & CAI LITE ETW-3600

20



Course ObJectlves
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Course Objectives

« Calculate the total resistance of resistors in series, parallel, and
series parallel configurations.

« State the effects of connecting resistors in series and parallel, in
terms of circuit resistance.

« Describe the correct method for using an ohmmeter.
« State the relationship between resistance, current, and voltage.
» Name theree types of fixed resistors.

Ohm's Law

* Define the terms: power, watt, dissipation, and horsepower.
« State Ohm’s law.

* Depending on the unknown quantity, use one of the three
power equations to determine the power dissipated in 2 circuit.

= Select the equation and calculate the current, voltage, resistance,
and power in any simple circuit in which two of the following
quantities are known: voltage, resistance, power, and current.

* Describe how a voltmeter can be used to measure current.

+ State the three equation forms of Ohm’s law.

Magnetism

* Define the terms: field, permanent magnet, temporary magnet,
flux lines, ferromagnetic, paramagnetic, diamagnetic, perme-
ance, permeability, actificial magnet, natural magnet, flux deasi-
ty, field intensity, reluctance, ampere turn, magnetic induction,
residual magnetism, retentivity, alternator, and DC generator.

* List the four basic characteristics of flux lines.

» State the left-hand rule for conductors, coils, and generators, and
the right-hand motor rule.

* Name the common factor that links electricity and magnetism.

« List the four factors that determine the amount of EMF induced
in a conductor and state how they relate to the induced EMF.

= List the four basic parts of a simple DC generator.

* List ten electrical or electronic devices that use magnetism in
one form or another and explain how they work.

« State Faraday’s Law of magnetic induction.

Electrical Measurements

* List six parts of the moving-coil meter movement and explain
the purpose of each.

* Demonstrate how the ammeter, voltmeter, and ohmmeter
should be connected to a circuit under test.

« Given the full scale deflection and the meter resistance, calculate
the proper value of shunt required to increase the current
capability to a given value.

* Use proper safety measures while troubleshooting live circuits.
* Identify abnormalities in circuits caused by opens and shorts.

* Use Ohm's Law to determine if readings are what they should be.

« Demonstrate that resistive values measured across components
may vary greatly from the same components out of a ciccuit.

= Given the full scale deflection and the meter resistance, calculate
the series dropping resistance required to increase the voltage
capability to a given value .

 Draw the schematic of a series ohmmeter and a shunt ochmmeter.

* Define and calculate meter sensitivity for a given meter movement.

» Explain how a single meter movement can be used in a VOM to
indicate current, voltage, and resistance.

+ Define voltmeter loading and explain how to minimize it's effects.

+ Name the components used to increase the range of a voltmeter
and an ammeter.

+ State at what point on a meter scale the most accurate readings
are obtained, and the purpose of the “ZERO OHMS” variable
resistor in an ohmmeter.

« Name the three most basic components of an ohmmeter,

+ State how an ammeter can introduce an error when it is used to
measure current.

+ Define the term parallax.

DC Circuits

+ Define the terms: bleeder current, series dropping resistor, volt-
age divider, bridge network, linear circuit, and bilateral circuit.

+ Given the current and voltage requirements for the separate
loads, calculate the values of the resistors in a voltage divider.

* Given the values of the resistors in a bridge network, determine
whether or not the bridge is balanced.

* Name three applications for a bridge circuit.

* Analyze a simple network by using the Superposition theorem
Thevenin's theorem, and Norton's theorem.

¢ Calculate unknown currents and voltages in a simple network by
using Kirchhoff's law.

* Convert a Thevenin equivalent circuit 10 a Norton equivalent circuit.

Inductance and Capacitance

* Define the terms: induction, inductance, counter EMF, capaci-
tance, RC & RL time constants, farad, heary, self-induction,
steady-state condition, transient-state condition, and dielectric.

« ldentify the schematic symbol for an inductor and a capacitor.

« State the three physical factors that determine capacirance.

« Name two factors that increase the inductance of an inductor.

« State how to determine the dlrecuon of an EMF that is induced
in a conductor.

* Given the values of resistance and inductance, determine the RL
time constant for a circuit. Given the values of resistance and
capacitance, determine the RC time constant for a circuit,

= Calculate total capacitance and inductance in series, parallel, and
series-parallel circuits.
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AC ELECTRONICS COURSES

AC Electronics introduces the principles and applications
of alternating current. Students will develop an understanding
of different types of AC circuits and learn the advantages of
AC over DC. They'll learn to convert power requirements
between horsepower, watts and current. They'll learn to ana-
lyze AC sine waves and perform critical calculations involving
impedance, current, voltage and power ratios, plus build and

analyze low-pass, high-pass and band-pass filters. Several step-
by-step experiments help reinforce theories and develop solid
hands-on abilities.

In the CAI courses, students will see motor windings cut,
flux lines, and control a simulated oscilloscope. They will plot
cut-off frequencies, and adjust the tarns ratio in a transformer.

Course Objectives (varies slightly depending on media selected)

COMPUTER-AIDED INSTRUCTION
CAI-6102-02 (CAI-ExTra)

EEC-3102-03 (CAI-LITE, 1 CEU)

Alternating Current

« Define: alternating current (AC), sine wave, cycle, alternation, positive and
negative alternation, instantaneous value, peak value, peak-to-peak value,
effective value, average value, period, frequency, and hertz,

PO 00C0CECSEGOIPOTDTOTOTSDEO SO ST 0P

+ State the difference berween altemating current and direct current.

* Name three advantages of AC over DC.

+ Name six general applications of alternating current.

+ Describe the operation of the basic AC generator.

= State the four factors that affect voltage or current induced in a conductor.

* Determine the peak value, peak-to-peak value, effective value, average
value, and period of a sine wave.

* Calculate the frequency of an AC signal.
* Name three types of AC waveforms (other than the sine wave).
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AC Measurements

* Define: Lissajous pattern, CRT, graticule, and in-phase.

« Explain the operation of the basic rectifier-type, moving-coil meter.

« State how 1o increase the current or voltage range of a meter movement,
+ Explain the operation of a thermocouple meter.

3 * Show the proper o use a clamp-on meter and its principles of operation.

= Explain the operating principles of a2 wattmeter and state how and why it
is used.

= Explain the advantages of an oscilloscope compared to an AC voltmeter.

= Explain how the oscilloscope is used to measure a waveform's pulse
width, period, amplitude, rate of change, and phase relationships.

= Analyze both series and parallel resistive AC circuits and determine their
current and voltage values.

« State the phase relationship between current and voltage in a resistive circuit.

AC ELECTRONICS COURSE
EB-6102-A (Instructor-Led)
EE-3102-B (Individual Learning, 1.5 CEUs)

Capacitive Circuits

* Identify capacitors and capacitor symbols.

» List the basic parts of a capacitor and explain its operation.
= Explain the factors that effect capacitance,

» List the most commonly used types of capacitors.

» Determine the toral capacitance of capacitors connected in series and in
parallel.

= Explain the most common ways in which capacitors fail.

= Define the term phase shift as it relates to capacitors.

» Draw a diagram illustrating the phase relationship between current and
voltage in a purely capacitive circuit.

* Define capacitive reactance and compute its value in ochms when the
capacitance and operating frequency are known.

» Explain the phase relationship berween voltage and current in a series RC
circuit, and a parallel RC circuit.

AC ELECTRONICS VIDEO
EV-3102-A

« Match components and test points on a schematic with their counterparts
on a circuit board.

» Demonstrate the proper use of a voltmeter, chmmeter, signal generator,
and oscilloscope.

+ [solate and replace open and shorted components in RC, RIL, RLC, and
transformer circuits.

» Demonstrate the proper method of testing capacitors, inductors, speakers

R RN

COMPUTER-AIDED
TROUBLESHOOTING
CAT-6102-02

TEACHING/LEARNING PACKAGE OPTIONS TRAINER BACKPACK BOARDS/ PARTS
MODULE PACK
Instructor-Led/Pre-wired Boards/Textbook ETW-3600 ETW-3567 ETB-6102
28 Instructor-Led/Pre-wired Boards/CAl ExTra ETW-3600 ETW-3567 ETB-6102
Gl Instructor-Led/Parts Packs/Textbook ETW-3600 EB-6102-31
B 5 Instructor-Led/Parts Packs/CAI LITE ETW-3600 EB-6102-31
SiE Individualized Learning ILP & CAI LITE ETW-3600
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Course Objectives

Inductive Circuits
« Define: inductance, inductive reactance, self inductance,
mutual inductance, coefficient of coupling, and RL filter.

« Draw a vector diagram illustrating the phase relationship
between voltage and current in an RL circuir.

* Determine the impedance of an RL circuit.
« Calculate the phase angle for a series or a parallel RU circuit.

= Given the inductance and frequency, determine the induc-
tive reactance of an inductor.

* Given the inductive reactance and frequency, determine the
inductance of an inductor.

+ Determine the Q of an inductor.

« Name three applications for RL circuits.

« Name four factors that affect the inductance of a coil.
« Explain the relationship of the L/R time.

Tuned Circuits

« Define: resonance, resonant frequency, half-power point, fly-
wheel effect, tank circuit, self-resonant, band-pass filter, and
band-stop filter.

+ Calculate the impedance, current, voltage, power factor, and
phase angle for series and parallel RLC circuits.

» Determine the capacitor rating necessary to correct an
inductive circuit for a unity power factor.

» State the characteristics of series resonant, and parallel
resonant RLC circuits.

« Determine the Q of a series or parallel circuit at its resonant
frequency.

* Calculate the power savings, in kilowatt hours, of a circuit
that has been corrected to a unity power factor.

« From a given schematic, identify the six basic types of filters.
+ Name the type of filter that produces a given response curve.
* Calculate the resonant frequency of an RLC circuit.

+ Determine the bandwidth of a series or parallel resonant circuit.

Transformers

« Define: transformer primary, transformer secondary, eddy
current loss, hysteresis and five uses for the transformer.

= Calculate turns ratio, voltage ratio, power ratio, current ratio,
impedance ratio and transformer efficiency.

» List four types of losses that effect transformer efficiency.

« Determine the relationship between voltage, current, and
impedance ratios.

= Name the parts of an elementary transformer.

and transformers.
* Use proper safety measures while troubleshooting live circuits.
* Identify abnormalities in circuits caused by opens and shorts.
= Use Ohms Law to determine if readings are what they should be.

+ Demonstrate that resistive values measured across components
vary greatly from the same components out of a circuit.

+ Differentiate a transformer from an autotransformer.
« Explain why the transformer is considered a safety device.

Motors and Motor Controls

+ Define the terms motor, inertia, and friction.

+ Demonstrate the right-hand rule for motors.

« Explain the principle of electromagnetic induction.

« Explain the operation of the following types of motors: Series
type, Shunt type, Compound type.

« Draw the waveform for a single-phase motor.
« Name the common use for a two-phase motor.

'+ Explain the phase relationships berween the winding of a three-
phase motor,

« Calculate the percent of regulation for a motor when the loaded
and unloaded operating speed is known.

* Explain the relationship between magnetic field strength and RPM.
« State the type of motor that is called a universal motor.
= Explain the relationship between a motor’s slippage and torgue.

+ Draw a DC control circuit that can reverse a motor’s direction
and change its speed of operation.

« Differentiate between a servo system and a synchro system
using a schematic diagram.

« Define the terms synchronous and asynchronous.
« Explain torque in synchronous and asynchronous motors.

AC Home Applications

* Explain the terms service drop and power distribution box.

« Identify the point at which the homeowners responsibility begins.

« Calculate the maximum AC load for a given power outlet.

= Explain the limitation placed on paralleling loads.

= Name the two common types of safety devices used to discon-
nect excessive loads from their voltage source.

* Identify which motors in your home are universal types and
which are single phase, two phase, and three phase motors.

* Calculate the current, voltage, and power required to operate
typical appliances from the data supplied on its nameplate.

« List the common electrical safety equipment that should be in
every home.

« ldentify the type of circuit used to recharge DC appliances such
as cordless electric shavers, smoke detectors, portable mixers,
and cordless hand held vacuum cleaners.

* Identify potential electrical fire hazards in the home.

+ Explain the advantage and disadvantage of fuses compared to
circuit breakers.
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SEMICONDUCTORS COURSES

Students explore the world of semiconductors— diodes, flow in full color. They will watch depletion regions created,
bipolar transistors, FETS, thyristors and UJTs, Zeners and many and adjust the input voltage applied to a zener regulator.
more. Students learn how semiconductor devices are construct- They will watch current flow through transistors and FETSs.
ed, how to handle them, how various devices operate, and how They will also see light sensitive devices in an entirely new
to use them in practical circuits. and revealing way.

In the CAI courses, students will see holes and electrons

Course Objectives (Varies slightly depending on media selected)

COMPUTER-AIDED INSTRUCTION Semiconductor Fundamentals

CAI-6103-02 (CAI-ExTra) « Identify three common semiconductor devices.

EEC-3103-03 (CAILITE, 1 CEU) * Describe uses of semiconductor devices in electronic equipment.

« List five advantages semiconductor devices have over other components.

* Tdentify the two most commonly used semiconductor materials and
s M S e identify their majority and minority current carriers.

Fhewes | um bad len - . .
+ Describe the crystal lattice structure of semiconductors.
+ Define the electrical characteristics of sericonductors.
R []E . * Describe the difference between intrinsic and doped semiconductors.

o el Toss oot wios b R
ool * Define the term “hole” as applied to semiconductors.

R vt of mues I

e Ry i ; « Differentiate majority and minority carriers in a doped semiconductor.
s o « Explain trivalent and pentavalent materials and explain why they are used.

Electronics Courses
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Semiconductor Diodes

* Describe the construction of a semiconductor diode's PN junction.
SEMICONDUCTORS COURSE * Recognize the schematic symbol of a semiconductor diode.
EB-6103-A (Instructor-Led) » Explain the difference between an atom and an ion.

EE-3103-B (Individual Learning, 3 CEUs) + Describe the electrical characteristics of a PN junction.

« Tdentify the two diode parts on a schematic symbol and on an actual diode.
* Describe the effects of forward and reverse bias on a PN junction diode.
* Interpret a graph of diode voltage-current characteristics.

* Use an ohmmeter to determine if a diode PN junction is operational.

« List applications for semiconductor diodes.

« Identify different diode packages.

The Zener Diode

« Explain forward and reverse curcent-voltage characteristics of a zener diode.
« Learn the relationship between temperature and zener diode power dissipation.
= Determine a zener diode's maximum safe operating cucrent.

« Use a diode’s zener impedance to determine the amount of change that
can occur in the diode's zener voltage.

» Describe how the zener diode is used to provide voltage regulation.

«+ Identify a zener diode on a schematic diagram.

« Explain the terms "knee of the curve" and "reverse breakdown voltage."
SEMICONDUCTORS VIDEO « Compare a zener diode to a junction diode in terms of internal voltage drop.
EV-3103-A S T « Draw the most common circuit that uses a zener diode as a regulator.

+ Design a zener regulator circuit.

Semiconductor Diodes for Special Applications

+ Locate the peak current, valley current, peak voltage, and valley voltage
points on a tunnel diode’s V-I curve.

= Explain the term negative resistance.

COMPUTER-AIDED = g « Match components and test points on a schematic with their conter-
TROUBLESHOOTING & o= AR parts on a circuit board.

. ) « Demonstrate the proper use of a voltmeter, ohmmeter, signal generator,
CAT-6103-01 | - and oscilloscope.
+ Isolate and replace open and shorted components in voltage divider,
common-gate amplifier, relay control, and photoresistive alarm circuits.
» Demonstrate the proper method of testing diodes, capacitors, transis-

£ ¥
N

TEACHING/LEARNING PACKAGE OPTIONS TRAINER BACKPACK BOARDS/ PARTS
MODULE PACK
Instructor-Led/Pre-wired Boards/Textbook ETW-3600 ETW-3567 ETB-6103
25 Instructor-Led/Pre-wired Boards/CAI ExTra ETW-3600 ETW-3567 ETB-6103
5 '9,5 Instructor-Led/Parts Packs/Textbook ETW-3600 EB-6103-31
=S Instructor-Led/Parts Packs/CAI LITE ETW-3600 EB-6103-31
Sz Individualized Learning ILP & CAI LITE ETW-3600
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Course Objectives =

« Identify the negative resistance region of a tunnel diode’s characteristic curve,

= Identify common tunnel diode & varactor diode schematic symbols.

« Explain how capacitance is varied within a varactor diode.

« Understand how a varactor’s internal capacitance and Q are affected
by a change in operating voltage.

« Name four special diode types other than tunnel and varactor
diodes, and state an application for each.

+ From a schematic diagram identify: PN junction diode. Zener
diode, Tunnel diode, Varactor diode, and Schottky diode

Bipolar Transistor Operation

« Describe the construction of the two types of bipolar transistors.
+ Understand the principle behind bipolar transistor operation.

= Show how a bipolar transistor is biased for normal operation.

« Explain the relationship between emitter current, base current, and
collector current in a bipolar transistor.

« Identify the three basic transistor amplifier circuit configurations.
* Test bipolar transistors with an ohmmeter.

» Determine if a transistor is a PNP or NPN type, and which lead is the
base lead using only an ohmmeter.

* From schematic diagrams identify: NPN transistors, PNP transis-
tors, base, emitter, and collector leads.

Bipolar Transistor Characteristics

* Determine the current gain (alpha) of common-base and common-
emitter transistors using a transistor’s collector characteristic curve.

« Explain the meaning of the term “alpha cut-off frequency.”

* Explain g and Icgg, and why they are important.

« Explain the terms: beta cut-off frequency, and buffer amplifier.
+ Determine alpha when beta is known and vice-versa.

+ Determine the approximate input and output resistance of a
common-collector transistor circuit.

+ Explain why a common emitter arrangement inverts.

= List the circuit arrangement/configuration preferred for the follow-
ing applications, and explain why it is the preferred choice: power
amplification, voltage amplification, current amplification, polarity
inversion, impedance matching, isolation, high frequency operation.

Field Effect Transistors
* Describe how a junction FET operates.

+ Use a FET's drain characteristic curves to determine the
transconductance of the device.

« Properly bias both N-channel and P-channel JFET's.
* Explain the meaning of the expressions Vg (off and VP).

tors, thyristors, and photoresistive cells.
* Use proper safety measures while troubleshooting live circuits.
* Identify abnormalities in circuits caused by opens and shorts.
* Use Ohms Law to determine if readings are what they should be.

* Demonstrate that resistive values measured across components
may vary greatly from the same components out of a circuit.

TEXT WORKBOOK/  INST GUIDE/ IND.LEARNING
LAB MANUAL ADMIN GUIDE PROGRAM
EB-6103-A  EB-6103-71 EB-6103-52
EB-6103-A EB-6103-41 EB-6103-51
EB-6103-41 EB-6103-51
EE-3103-B

For Pricing, See Center of Catalog

« Explain the basic difference betrween the JFET and MOSFET.

« Describe the difference berween depletion-mode and enhance-
ment-mode IGFETSs.

« Properly bias depletion-mode and enhancement-mode IGFETSs.
* Name the three basic FET circuit arrangements.

« Explain the advantages and disadvantages of FETs when compared
to bipolar transistors.

* Build a circuit using an FET as the amplifving component.
« From a schematic point out the: N-channel FET, P-channel FET.
depletion-mode IGFET, enbancement mode IGFET.

Thyristors

« Describe the conditions needed to turn on and off a: silicon con-
trolled rectifier, bi-directional triode thyristor, unijunction transistor.

« Explain the difference between a silicon controlled rectifier's for-
ward breakover and reverse breakdown voltage.

« Name two applications of the silicon controlled rectifier, and for
the bi-directional triode thyristor.

« Describe the operation of the bi-directional trigger diode.
« Name the most important use of a bi-directional trigger diode.

« Explain how a unijunction transistor exhibits a negative resistance
once it is turned on.

« Name two applications of the unijunction transistor.

* Describe the difference between an ordinary unijunction
transistor and a programmed unijuncrion transistor.

« From a schematic, identify: SCR, TRIAC, DIAC, UJT, PUT,

Integrated Circuits
« State the need for integrated circuits in electronics.

+ Name at least three advantages and disadvantages that integrated
circuits have in comparison to conventional circuits.

* Explain the difference between monolithic, film-type, and hybrid
integrated circuits.

« Differentiate berween linear and digital integrated circuits.
« Identify basic integrated circuit packages.
« Explain the difference between S$SI, MSI, and LSI circuits.

Optoelectric Devices

* Describe the major characteristics of light.

* Determine the wave length of any given light frequency.

« Differentiate radiometric and photometric systems for measuring light.
« Describe the function of light sensitive and light emitting devices.

« Name four photosensitive devices and describe their operartion.

+ Describe the principle of operation of the light-emitting diode.

¢ Name three advantages that the light emitting diode has over an
incandescent or neon lamp.

« Explain the principles of operation of a liquid-crystal display.
« Idenrify at least one advantage of liquid-crystal over other types of
displays and art least one disadvantage of liquid crystal displays.

« Name the photosensitive device that is the fastest operating.
« Distinguish berween the LED and photodiode schematic symbols.
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ELECTRONIC CIRCUITS COURSES

This course allows students to scrutinize the fascinating
world of electronic circuits and take a detailed look at circuit
applications to every-day appliances.

Students will see electronics in their home in a whole
new light after taking this course. Students will analyze and
design inverting and noninverting amplifiers, build transistor
and integrated circuit amplifiers, oscillators, active filters and

a working AM transmitter. Students will gain a deeper under-
standing of voltage regulation, oscillation, amplitude and fre-
quency modulation. Computer-Aided Instruction allows stu-
dents to explore cutoff and saturation, and see all the wave-
forms in a complementary amp simultaneously, and adjust
differential amps. Students will adjust mixing amps, and see
filters and rectifiers in action.

Course Objectives (varies slightly depending on media selected)
Basic Amplifiers

« Name the two basic functions of amplifiers.
« Identify the three basic amplifier circuit configurations.
= Describe the most important characteristics of each type of amplifier circuit.

« Identify the most basic biasing arrangements that are used with common
emitter transistor circuits.

« Explain how each basic biasing circuit operates.

« Design a basic common-emitter amplifier circuit to operate class A.

« Explain the purpose of placing a resistor in the transistor’s emitter circuit.
* Determine if a transistor amplifier is operating in class A, AB, B, or C mode.
« Explain why amplifiers operated class A are preferred for audio equipment.

« Identify the four basic amplifier coupling techniques and state the
advantages and disadvantages of each.

COMPUTER-AIDED INSTRUCTION
CAI-6104-02 (CAI-ExTra)
EEC-3104-03 [CAI-LITE, 1 CEU)

Electronics Courses
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Typical Amplifiers
« Explain the function and operation of DC, audio, video, RF, and IF amplifiers.
« Identify the Darlington arrangement and tell how it operates.

+ Describe how a differential amplifier can be used to amplify a single input
signal and why the circuit offers a high degree of temperature stability.

« Identify three different types of power amplifiers.

» Explain how volume and tone can be controlled in an audio amplifier.
= Describe how the video amplifier obtains its wide bandwidth.

» List three ways of increasing the bandwidth in RF and IF amplifiers. -
* Explain the basic difference berween IF and RF amplifiers.

= Explain the purpose of amplifier neutralization.

+ Explain how a frequency multiplier works.

ELECTRONIC CIRCUITS COURSE
EB-6104-A (instructor-Led)
EE-3104-B (Individual Learning, 4 CEUs)

Operational Amplifiers
- » Explain how a differential amplifier works and list the advantages, disad-

vantages, and characteristics of a differential amplifier.

* Determine the amount of current provided by a constant current source.

* Define common mode rejection ratio, input resistance, output resistance,
offset voltage, offset current, bias current, slew rate, and other terms
found on data sheets for operational amplifiers.

* Define and explain the operation of the comparator circuit.

» Analyze and design simple inverting and noninverting amphﬁers using
operational amplifiers.

+ Describe the characteristics and purpose of the voltage follower.,

* Recognize the schematic diagram and explain the operation of the
summing amplifier and the difference amplifier.

« Describe the operation and characteristics of the low-pass, high-pass, and
band-pass active filters.

+ Troubleshoot complex circuits using a schematic as a gmdc.

ELECTRONIC CIRCUITS
VIDEO EV-3104-A

COMPUTER-AIDED

* Match components and test points on a schematic with its counterpart on
a circuit board.

» Demonstrate the proper use of a voltmeter, ohmmeter, and oscilloscope.

« Identify various electronic circuits and their characteristics.

« Isolate and replace open and shorted components in various circuits .

« Demonstrate the proper method of testing capacitors, transistors, diodes,
resistors and bridge rectifiers.

L Y

TEACHING/LEARNING PACKAGE OPTIONS TRAINER BACKPACK BOARDS/ PARTS
MODULE PACK
Instructor-Led/Pre-wired Boards/Textbook ETW-3600 ETW-3567 ETB-6104-A
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Course Objectives

Power Supplies
+ Define the term rectification.

* List the characteristics and explain the 'opemtion of half wave,
full-wave, and bridge rectifiers.

* Explain when transformer coupling is preferable to direct coupling.

= Explain the effect of a filter capacitor on output voltage, ripple
voltage, and the diode peak inverse voltage.

» Describe the characteristics of capacitor, resistor-capacitor, and
inductor-capacitor filters.

* Describe the operation of half-wave and full-wave voltage multipliers.

* Design a simple zener regulator, an emitter-follower regulator,
and a simple series-feedback regulator using an Op amp.

« Explain the operation of series and shunt regulators.

« Explain the operation.of protective circuits and devices including:
current limiting circuits, crowbar circuits, fuses, and circuit breakers.

Oscillators

* List the three general classes of feedback oscillators.

* Calculate the frequency of common LC oscillators.

« Explain the operation and application for relaxation oscillators.

+ Differentiate between the series-fed, shunt-fed, Hartley, Colpitts,
relaxation type, and Pierce oscillators using schematic diagrams.

Calculate the feedback factor for a Colpitts oscillator when given
the capacitor values.

Determine expected frequency changes that result when reactive
values are varied in LC oscillators.

Look at the schematic of a crystal oscillator and determine
whether the crystal is operating in its series-resonant or parallel
resonant mode.

Explain the crystal frequency selective characteristics.

* Recognize crystal oscillators, phase-shift, and Wien-bridge oscillators.
Explain how frequency variations affect the output of a phase
shift network in the Wien-bridge oscillator.

Calculate the frequency of a phase-shift oscillator when given the
values of resistance and capacitance.

Determine frequency changes that result from variations of RC
components in RC oscillators.

Identify the frequency determining components in a blocking
oscillator.

Explain the changes in nonsinusoidal oscillator’s when their dis-
crete components are varied.

Explain the advantage of crystal oscillators.

Explain the operation of an op-amp Wien-bridge oscillator and its
automatic gain control circuit.

.

* Use proper safety measures while troubleshooting live
circuits.

« Identify abnormalities in various circuits caused by
opens and shorts.

» Use Ohm’s Law to determine if readings are what they
should be.

TEXT WORKBOOK/ INST GUIDE/ IND.LEARNING
LAB MANUAL ADMIN GUIDE PROGRAM
EB-6G104-A  EB-6104-71 EB-6104-52
EB-G104-A  EB-6104-41 EB-6104-51
EB-6104-41 EB-6104-51
EE-3104-B

For Pricing, See Center of Catalog

Pulse and Control Circuits

« Explain the difference between time domain and frequency
domain analysis.

+ Explain the difference between periodic and aperiodic waveforms.

« Identify the sine wave components contained in square waves,
sawtooth waves, and triangle waveforms.

« Compute the frequency, period, pulse width, and duty cycle of
pulse type waveforms.

= Given the input waveform, draw the output waveform of biased
and unbiased, series and shunt diode clippers.

« Given the input waveform, draw the output waveform of slicers,
clampers, and transistor clippers.

« Explain how square waves and sine waves are affected by RC inte-
grators and differentiators.

« Describe the operation of astable, monostable, and bistable
multivibrators.

= Explain the operation of a simple Schmitt trigger circuit

* Show how a “555 timer” can be connected as an astable or
monostable multivibrator.

« Show an operational amplifier made to produce a linear ramp.

= Explain the operation of a transistor sawtooth Generator.

« Identify a variety of components and their circuit configurations
from a schematic diagram.

* Troubleshoot electronic circuits using schematic diagrams and
Lest equipment.

Modulation

= Explain the advantages, disadvantages, and characteristics of ampli-
tude modulation, single sideband, and frequency modulation.

« Explain the operation of a basic amplitude modulator, balanced
modulator, frequency modulator, and AM and FM detectors.

« Draw block diagrams of basic AM SSB, and FM transmitters and
receivers.

* Identify circuit configurations as to what type modulation is being
used from a schematic diagram.

 Explain the operation of a mixer stage.

* Draw examples of AM modulating envelopes illustrating over
modulation and 100% modulation.

» State the percent of total power contained in a single sideband.
 Explain the term frequency deviation as it pertains to FM.

» State the frequency range and the IF frequencies used in standard
AM and FM commercial broadcast bands.

R

CAIl CAT INST MGMT VIDEO

(optional) foptional)
CAT works with all EV-3104-A
CAI-6104-02 paciages. Sce p. 13 CAI-6100-03 EV-3104-A
for order numbers. EV-3104-A

> Full urilization 2

EEC-3104-03 requires [nstnictor EV-3104-A
EEC-3 1 04-05 Management System. EV-S 104-A

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570




ELECTRONIC FUNDAMENTALS COURSE

Electronics Courses
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Electronic Fundamentals
Course EB-200

You can teach electronic fundamentals
better, faster and more thoroughly than ever
before... with the EB-200 Electronic
Fundamentals series.

Like all Heathkit courses, the EB-- 9
course is arranged in a readable, logical tashion,
easing transition from one subject to the next.
Chapters begin with an introduction and a set of
objectives, then end with a self-test and a chapter
summary. In between, concepts are presented in
Heath’s proven crystal-clear style, as this well-
illustrated text takes the student from the simple
to the complex, from the concrete to the
abstract.

Fast-Track Fundamentals

The EB-200 covers a lot of ground in just a
short time. Where some courses end, the EB-200
goes on, teaching all four essential areas of elect-
ronic fundamentals: DC Electronics, AC Electronics,
Semiconductors and Electronic Circuits.

A Complete Package

The EB-200 textbook is the nucleus of a
complete electronic fundamentals program. You

You can condense the EB-200 into one semester won't find another electronic fundamentals pro-

or spread it over two, and you'll always be sure that
students are getting just the right amount of
information.

gram that combines this depth of knowledge
with such a wide scope of support materials...
and it’s all available from a single source.

And how’s this for convenience? To perform
the 40 workbook experiments, you can use
either our ETW-3600 Analog Trainer or similar
trainers you already have in place.

A True Introductory Course

The best electronic fundamentals course
should be loaded with relevant information and
present it in a way that ensures understanding.

I T ]

TEACHING/LEARNING PACKAGE OPTIONS TRAINER BACKPACK BOARDS/ PARTS
MODULE PACK
Instructor-Led/Pre-wired Boards/Textbook ETW-3600 ETW-3567 ETB-200
2 E Instructor-Led/Pre-wired Boards/CAI ExTra ETW-3600 ETW-3567 ETB-200
5 0 Instructor-Led/Pre-wired Boards/CAT LITE ETW-3600 ETW-35G7 ETB-2(0)
v £ Instructor-Led/Parts Packs/Textbook ETW-3600 EB-200-30
@G Z Instructor-Led/Parts Packs/CAI ExTra ETW-3600 EB-200-30
Instructor-Led/Parts Packs/CAI LITE ETW-3600 EB-200-30
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From Experts In The Field

Heathkit Educational Systems grew out of
Heath Company (famous for fool-proof documen-
tation), making us the only developer of technical
training materials associated with a world-wide
manufacturer of consumer electronics.

So you know that the EB-200 Electronic
Fundamentals course is developed and supported
by experts in education and electronics... and not
by just another publisher or distributor.

The EB-200 Training Package

The Textbook covers most of the
same learning objectives as the courses on pages
20-27. It is 960 pages of fast-paced, focused
instruction, divided into 30 chapters under four
sections:

DC Electronics: introduces students to the
terms and concepts of electronics. Outline:
Physics of Electronics; Current and Voltage,
Properties of Electrical Circuils; Resistance;
Electrical Measurements; Obm's Law, Power; DC
Circuits; Magnetism; Reactive Components.

AC Electronics: explores alternating current
and the many applications that take advantage of
it like motors, generators, filters, and transform-
ers. Outline: Introduction to AC; Measuring
AC: AC Resistance; AC Capacitance; AC
Inductance; RLC Circuits; Transformers.

~ Semiconductors: discusses the operation of
diodes, transistors, integrated circuits and solar
cells, and illustrates the role they play in today’s
high-tech equipment. Qutline: Physics of
Semiconductors; Junction Diodes; Zener Diodes;
Bipolar Transistors; Field Effect Transistors;
Control Devices; Light-Sensitive Devices.

Electronic Circuits: leads students through
the circuits found in almost all electronics equip-
ment, from amplifiers and power supplies to
oscillators, multivibrators and waveshaping cir-
cuits. Outline: Basic Amplifiers; Amplifier
Applications; Operational Amplifiers; Power
Supplies; Oscillators; Waveshaping Circuils.

The Instructor’s Guide has answers

to all questions in the textbook and workbook,
two separate final exams, and suggested lesson
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plans for both one- and two-semester courses.

The Student Workbook contains 40 hands-
on experiments that let students read about a circuit in
the text, then build, test and analyze that circuit for
themselves. This hands-on learning approach greatly
improves retention of the fundamentals.

The Experiment Parts Pack includes
resistors, capacitors, inductors, transistors, diodes,
LEDs... everything students will need to perform the
workbook experiments.

For even greater convenience and efficiency in your
lab, we also offer the ETB-3300 Breadboard Experiment
Module. This module allows students to wire several
different experiments on one large breadboard.

Pre-wired Experiment Boards repre-
sent yet another step up in convenience and time-
reduction. These boards are incredibly easy to use and
dramatically reduce the overall amount of time needed
to teach the course.

Computer-Aided Instruction (CAl)

Now, the EB-200 course can be taught through
this new medium so accepted and appreciated by stu-
dents. Following the same lesson plan as the textbook,
yet further condensed to speed-up learning, Heathkit
CAI brings a new level of effectiveness to electronics
teaching. We did not simply put the words and a few
rough drawings on a computer screen, as did others.
We took the time and put forth the investment to devel-
op a teaching system that would fully utilize the power
of computers. Please see a full description of this excit-
ing software-based teaching system on pages 10-14.

You can use our CAl ExTra DC, AC,
Semiconductors, and Electronics Circuits programs to
cover the theory portion of the class. Then use the
EB-200-71 workbooks with our ETB-200 Pre-wired
Experiment Boards to complete the laboratory exercis-
es. This package harnesses the power of the computer
to give the instructor an automated means of tracking
and grading students in the classroom, and the easiest-
to-use and fastest laboratory set-up around. Yetitisa
bargain even when compared to inferior packages
offered by other companies.

N R R

TEXT WORKBOOK/ INST GUIDE/ CAl CAT INST MGMT VIDEO
LAB MANUAL ADMIN GUIDE {optionai) [optional)

EB-200 EB-200-71 EB-200-52 CAT works with all EV-310(1 .2,3,4_)-1\
EB-200-71 EB-200-52 CAI-610(1,2,3,4)-02 packages. Sce p. 13 CAIL-6100-03 EV-310(1,2.3,4)-A
EB-200-71 ER-200-52 EEC-310(1,2.3,4)03 for order numbers. EV-31001,2.5,4)-A

EB-200 EB-200-40 EB-200-50 F"]l uiilization EV-310(1.2,3,9)-A
EB-200-40 EB-200-50 CAI-610(1,2,3,4)02 requires [nstructor CAI-G100-03 EV-310(1,2.3,4)-A
EB-200-40 EB-200-50 EEC-310(1,2,3,4)-03 Management System, EV-310(1,2,3,4)-A

For Pricing, See Center of Catalog

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570



CONCEPTS OF ELECTRICITY

v
: This course is a perfect introduction to the fundamental electromechanical devices such as the solenoid, relay and DC
C properties and applications (?f electricity. Laying down a solid motor. From there, the course covers AC, generators, basics
foundartion of knowledge, this course opens the doors to a of meters, and how to solve basic problems in electricity.
= wide array of career opportunities for a great many students. Students use a parts package to build electrical circuits,
o The course begins by introducing the properties of elec- measuring their characteristics and observing their opera-
@] tricity and fundamentals of direct current. Next comes a study tion—getting the real-world applications-based training need-
i of electrical circuit theory and its application to evervday - ed for a thorough understanding.
o Course Objectives
(<8 CONCEPTS OF ELECTRICITY
=38 EB-3100 (instructor-Led) Direct Current Alternating Current Theory
: EE-3100 (Individual Learning, 1 CEU) i Define current and identify ampere as the  » Describe Alternating Current and explain
¥ unit of measure. its waveform.
» Define voltage and identify volt as the « Define voltage as it relates to AC.
E unit of measure. * Explain the difference between peak volt-
w » Define resistance and identify ohm as the age and peak-to-peak voltage.
unit of measure. = Determine the average value and effec-
+ Use Ohm's Law to determine an tive (rms) value of a sine wave.
| unknown electrical circuit value when « Use Ohm’s Law to caleulate unknown
| the other two values are known. electrical values using known values.
—— * Define power and identify watt as the + Calculate the power in‘an AC circuit.
unit of measure.

B cqucational Systems Generators and Motors

* Calculate the power of an electrical circuit. ; ? .
» Describe the three ingredients needed for

Survey
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Circuit Theory electromagnetic induction.
+ Identify series, parallel, and series-parallel  « Explain why an AC generator is often
circuits and the characteristics of each. more practical than a DC generator.
« Determine series circuit resistance, cur- * Describe how a capacitor “filters™ the
rent, or voltage when you know two of output of a DC generator.
the thmf—“ values. o + State the reason diodes are needed for
CONCEPTS OF = Determine total parallel circuit resistance AC-t0-DC conversion.
ELECTRICITY xgi‘;?aﬂggsknow the individual branch » Describe the operation of a diode rectifier.
iy g = ; « Explain why an AC motor is used more
= Determine parallel circuit resistance, cur- often than a DC motor.

rent, or voltage when you know rwo of
the three values.
Determine series-parallel circuit resis-

« Differentiate between permanent magnet
induction and transformer action.

|
|
-

tance, current, or voltage when you Meters
know two of the three values. « Describe the construction of a moving-
* Calculate the power consumed by a coil meter movement.
component or by an entire series, paral- » Recognize ammeter, voltmeter, and ohm-
lel. or series-parallel circuit. meter circuits from the schematic diagram.
Electromechanical Systems » State the purpose of a shunt resistor in an
ammeter.

« Describe the characteristics of a magnetic
field.

« State the “left-hand magnetic-field rule”
for determining the direction of flux
around a current-carrying conductor.

« State the “left-hand rule for coils” that's
used to determine the north pole of an
electromagnet or a solenoid.
« State the purpose of a relay, sole-
noid, ang I;% motor, dcsgﬁbc the meter can be reduced.
operation of each, and identify State the reason for rectifier diodes in an
the parts of each. AC voltmeter.

TIdentify and read values from the various

scales on a multimeter.

Use the accuracy specification of a meter

to determine the actual value of a

measurement.

Use the resolution specification of a

meter to determine the actual value of a

measurement.

+ Determine the loading effect of a meter,
knowing its input sensitivity.

State the purpose of a multiplier resistor
in a voltmeter.

State the purpose of a battery in an ohm-
merter.

Calculate the full scale voltage for a
simple voltmeter, knowing the meter's
current and resistance characteristics.
Describe how the loading effect of a volt-

.
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SUBJECT TRAINER PARTS TEXT WORKBOOK/ INST GUIDE/ IND.LEARNING
PACK LAB MANUAL ADMIN GUIDE PROGRAM

CONCEPTS OF ELECTRICITY

(Instructor-Led/with Parts Packs) ETW-3600 EB-3100-30 EB-3100 EB-3100-40 EB-3100-50
(Individualized Learning) ETW-3600 EE-3100
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Heathkit Educational Systems

Model Description Wt Price
Page 6 and 7
Pre-wired Experiment Boards

ETB-200 Electronic Fundamentals Boards (4 |bs) $399.95
ETB-3300 Breadboard Experiment Board (2 lbs) $149.95
ETB-6101 DC Electronics Experiment Boards (5 lbs) $399.95
ETB-6102 AC Electronics Experiment Boards (5 Ibs) $399.95
ETB-6103 Semiconductors Experiment Boards (4 1bs) $299.95
ETB-6104-A  Electronic Circuits Experiment Board (2 Ibs) $249.95
ETB-6201-A  Digital Techniques Experiment Board (2 Ibs) $249.95
ETB-6820 Microprocessor Experiment Boards (4 lbs)  $499.95
ETB-8085 Microprocessor Experiment Boards (4 Ibs) $499.95
ETW-3567  Accessory Backpack 61bs)  $249.95

Page 10 and 11
Computer-Aided Instruction (CAl)

CAI610102  DC Electronics CAI-ExXTra (1lb) see below
CAI-6102-02  AC Electronics CAl-ExTra (11lb) se¢ below
CAI6103-02  Semiconductor Devices CAI-ExTra (Ilb) seebelow
CAI6104-02  Electronic Circuits CAExTra (11b) see below
CAI6201:01  Digital Techniques CAI-ExTra (11b)  see below
CAL-6810-01  Microprocessors CAL-ExTra (11b)  sce below
CAI6100 Instructor Management Sys 5.25" Disks (11b)  $699.95
CAI610003  Instructor Management Sys 3.5" Disks  (11b)  $699.95
EEC3101-03/5 DC Electronics CAI-LITE (2 Ibs) $149.95
EEC-310203/5 AC Electronics CAI-LITE (2 Ibs) $149.95
EEC-3103-03/5 Semiconductor Devices CAI-LITE (2 Ibs) $149.95
EEC-310403/5 Electronic Circuits CAI-LITE (2 Ibs) $149.95
EEC-3201-03/5 Digital Techniques CAL-LITE (2 Ibs) $149.95
EEC-3401-03/5 Microprocessors CAI-LITE (2 1bs) $149.95

CAI'ExTra

FIRST INSTALLATION 5400.00
23 PRICE PER INSTALLATION $200.00
6 + PRICE PER INSTALLATION $100.00

{Pricing asqumes thal all software is installed at one location. For otber situations, please
consilt with your Heatbiit Distributor,)

CAI-ExTra Special Introductory Offer - One installation each of DC &
AC Electronics, Semiconductor Devices, Electronic Circuits, Digital Techniques
and Microprocessors all for only $995! Order Number CAI-6000. (6 Ibs)
(Limit, one per site. Available only through your authorized Heathkit
Distributor. See page 58 for a complete listing of Distributors.)

Page 12 and 13
Computer-Aided Troubleshooting (CAT)

CAT-6101401 DC Electronics Troubleshooting (11b) see below
CAT-6102-01  AC Electronics Troubleshooting (11b)  seebelow
CAT-6103-01 Semiconductors Troubleshooting (11b)  sec below
CAT-6104-01 Electronic Circuits Troubleshooting (11b)  see below
CAI6100 Instructor Management Sys 5.25" Disks (1 Ib) $699.95
CAI6100-03  Instructor Management Sys 3.5" Disks (1 Ib) $699.95

Computer-Aided Troubleshooting

FIRST INSTALLATION $300.00
2:3 PRICE PER INSTALLATION 5150.00
6 + PRICE PER INSTALLATION S100.00

(Pricing assumes that all softweare &5 installed at one location. For uther situations, please
consull with your Heathkit Distributor,)

Page 14
Instructor Management System (IMS)

CAI-6100  Instructor Mgmt System 5.25" Disks (1 Ib) $699.95
CAI-6100-03 Instructor Mgmt System 3.5" Disks (1 1b) $699.95
EV-3113 Linear Power Supplies Video - (11b) $59.95
EV-3114 Switching Power Supplies Video (11b) $359.95

Model Description Wt Price

Page 15

Electronics Videos

EV-3110 Oscilloscope Video (11b) $59.95
EV-3111 Test Instrument Video (11b) $39.95
EV-3112 Op Amps Video (11b) $59.95
EV-3133-A  Soldering Video (115 $59.95
EV-3135-A  Component Recognition Video (11b) $59.95
EV-3136 Surface Mount Soldering Video (11b) $39.93

Page 16

ETW-3600 Analog Trainer

ETW-3600  Analog Trainer (6 Ibs) $249.95
ET-3600 Analog Trainer (kit) (61bs)  $149.95
ETA-3600-01 Extra Breadboard Block (11b) $29.95

Page 17

ETW/-3700 Digital Trainer

ETW-3700 Digital Trainer (6 Ibs) $249.95
ET-3700 Digital Trainer (kit) (6 Ibs) $149.95
ETA-3600-01 Extra Breadboard Block (11b) $29.95

Page 18

ETW/-3800 Microprocessor Trainer

ETW-3800
ETC128
ETC6811
ETC-8085
ETA-3600-01

ETW-3400-A
ET-3400-A
ETW-1000
ET-1000

$599.95
§99.95
$199.95
$199.95
5§29.95

$499.95
$349.95
$399.95
$299.95

Microprocessor Trainer (6 1bs)
Memory Module for ETW-3800 (21bs)
Motorola 6811 CPU Module (2 (bs)
Intel 8085 CPU Module (2 lbs)
Extra Breadboard Block (11b)
Page 19
ETW-3400-A & ETW-1000 Trainers
Microprocessor Trainer (61bs)
Microprocessor Trainer (kit) (6 Ibs)
Analog/Digital Trainer (14 Ibs)
Analog/Digital Trainer (kit) (14 Ibs)
Extra Breadboard (11b)

ET-1000-01

CAL-6100
CAL-6100:03
CAL6101-02
CAT-6101-01
EB-6101-A
EB-6101-31
EB-6101-41
EB-6101-51
EB-6101-52
EB-6101-71
EE-3101-B
FEC-3101-03
EEC-3101-05
ETB-6101
ETW-3567
ETW-3600
ET-3600

Page 20 and 21

DC Electronics
[nstructor Management Sys 3.25" Disks (1 1b)
[nstructor Management Sys 3.5" Disks (1 1b)
DC Electronics CA-ExTra (11b)
DC Computer-Aided Troubleshooting (1 1b)

DC Electronics Text (2 1bs)
NC Electeonics Parts Pack (1 1b)
DC Electronics Workbook (2 Ibs)
DC Electronics Instructor's Guide (11b)
DC Experiment Boards Admin Guide (1 Ib)
DC Experiment Boards Workbook (2 ibs)

DC Individual Learning Program (ILP) (7 Ibs)
DC Electronics CAIFLITE 3.5" Disks (2 Ibs)
DC Electronics CALLITE 5.25" Disks (2 Ibs)

DC Pre-wired Experiment Boards (3 Ibs)
Accessory Backpack (6 Ibs)
Analog Trainer (6 1bs)
Analog Trainer (kit) (6 1bs)

$29.95

$699.95
$699.95
see below
see below
§24.95
§29.95
$15.95
$12.95
$12.95
$15.95
$99.95
$149.95
§149.95
$399.95
$249.95
$249.95
$149.95




Price

------- o

$59.95

Model Description Wt
EV-3101-A DC Electronics Video (11b)
CAI-ExTra Compr-Aided Troubleshooting
FIRST INSTALLATION 5400 5300
25 PRICE PER JNSTALLATION $200 5150
6 + PRICE PER INSTALLATION $100 5100

(Pricing assmes that all software is installed at one location. For other situations. pease
consult u uth your Heathkit Distributor. Also, see Introductory Special listed with pricing for
puges 10& 11.)

Page 22 and 23
AC Electronics

CAI-6100 Instructor Management Sys 5.25" Disks (1 1b) $699.95
CAI-6100-03  Instructor Management Sys 3.53" Disks  (11b)  §699.95
CAI6102-02  AC Electronics CAI-ExTra (11b)  See Below
CAT-6102-01 AC Compr-Aided Troubleshooting (11b) See Below
EB-6102-A  AC Electronics Text (2 1bs) §24.95
EB-6102-31  AC Electronics Parts Pack (11b) §22.95
EB610241  AC Flectronics Workbook (2 1bs) §15.95
EB-6102-51  AC Electronics Instructor's Guide (11b) §12.95
EB-6102-52  AC Experiment Boards Admin Guide (11b) §12.95
EB-610271  AC Experiment Boards Workbook (2 1bs) $15.95
EE-3102-B AC Individual Leamning Program (ILP) (7 Ibs) $99.95
EEC310203  AC Electronics CALLITE 3.5" Disks (2 lbs) §149.95
EEC-3102405  AC Electronics CAI-LITE 5.25" Disks (2 Ibs) $149.95
ETB-6102 AC Pre-wired Experiment Boards (5 Ibs) §399.95
ETW-3567  Accessory Backpack (6 1bs) §249.95
ETW-3600  Analog Trainer (6 Ibs) §249.95
ET-3600 Analog Trainer (kit) (6 1bs) $149.95
EV-3102-A AC Electronics Video (1 1) $59.95
CAL.ExTra Compr-Aided Troubleshooting

FIRST INSTALLATION $400 5300

25 PRICE PER INSTALLATION 5200 $130

6 + PRICE PER INSTALLATION 100 100

Pricing asstones that all software 1 instaflled at one location. For otber sitnations, please
consult with your Heathky Distributor. Also, see Introductory Special hsted with pricing for

pages 10 & 1)

Page 24 and 25
Semiconductor Devices

CAL6100 Instructor Management Sys 5.25" Disks (11b)  $699.95
CAIGL00:03  Instructor Management Sys 3.5" Disks (1 1b) $699.95
CAI-6103-02  Semiconductors CAI-ExTra (1ib)  see below
CAT-6103-01  Semi Computer-Aided Troubleshooting (1 1b)  sce below
EB-6103-A  Semiconductors Text (2 Ibs) 52495
EB-6103-31  Semiconductors Parts Pack (11b) §19.95
EB6103-41  Semiconductors Workbook (2 1bs) §15.95
EB6103-51  Semiconduciors Instructor's Guide (11b) §12.95
EB-6103-52  Semi Experiment Boards Admin Guide (1 1b) §12.95
EB-6103-71  Semi Experiment Boards Workbook (2 1bs) $15.95
EE-3103-B Semi Individual Learning Program (ILP)(7 Ibs) §99.95
EEC-3103403  Semiconductors CAL-LITE 3.5" Disks (2 Ibs) $149.95
EEC-310305  Semiconductors CAI-LITE 5.25" Disks (2 Ibs) $149.95
ETB-6103 Semiconductors Experiment Boards (4 Ibs) $299.95
ETW-3367  Accessory Backpack (6 1bs) $249.95
ETW-3600  Analog Trainer (6 1bs) $249.95
ET-3600 Analog Trainer (kit) (6 1bs) $149.95
EV-3103-A  Semiconductors Video (11b) $39.95
CAl-ExTra Compr-Aided Troubleshooting

FIRST INSTALLATION 00 $300

25 PRICF PER INSTALLATION 5200 5150

6 + PRICE PER INSTALLATION $100 $100

Educational Sys

Model Description Wt Price
Page 26 and 27
Electronic Circuits

CAL6100 Tnstructor Management Sys 5.25" Disks (11b)  $699.95
CAL6100-03  Instructor Management Sys 3.5" Disks (1 1b) $699.95
CAI-6104-02  Electronic Circuits CAI-ExTra (11b) see below
CAT-610401 Circuits Compr-Aided Troubleshooting (11b)  see below
EB-6104-A Electronic Circuits Text (2 Ibs) $24.95
EB6104-31  Electronic Circuits Parts Pack (11by $39.95
EB-6104-41  Electronic Circuits Workbook (2 Ibs) §15.95
EB6104-51  Electronic Circuits Instructor's Guide (1 1b) $12.95
EB-6104-52  Elect.Circuits Experiment Brd Adm Guide(1 1b) $12.95
EB-6104-71  Elect.Circuits Experiment Board Wkbk (2 1bs) $24.95
EE-3104-B Electronic Circuits [LP (7 Ibs) $99.95
EEC-3104-03 Elect. Circuits CAI-LITE 3.5" Disks (21bs) $149.95
EEC-310405 Elect. Circuits CAI-LITE 5.25" Disks (2 Ibs) §149.95
ETB6104A  Electronic Experiment Board (2 Ibs) $249.95
ETW-3567  Accessory Backpack (6 1bs) $249.95
ETW-3600  Analog Trainer (6 1bs) §249.95
ET-3600 Analog Trainer (kit) (6 1bs) §149.95
EV-3104-A  Electronic Circuits Video (11b) $§59.95

CAI-ExTra Compr-Aided Troubleshooting

FIRET INSTALLATION 5400 $300
2.5 PRICE PER INSTALLATION $200 3150
( + PRICE PER INSTALLATION §100 5100

(Pricing assnmes at all softiweare is installed at one tocation. For otber situations, please
considt with your Heatbkit Distributor. Also, see Introductory Special listed with pricing for
pages 10& (1)

Page 28 and 29
Electronic Fundamentals

CAI-6100 Instructor Management Sys 5.25" Disks (1 1b) §699.95
CAI6100-03  Instructor Management Sys 3.5" Disks (1 1b) $699.95
CAI6101-02  DC Electronics CAI-ExTra (11b)  see below
CAI-6102:02  AC Elecuronics CAI-ExTra (11b) see below
CAI6103-02  Semiconductor Devices CAl-ExTra (1lb) see below
CAI-0104-02  Electronic Circuits CAI-ExTra (1lb) see below
EB-200 Electronic Fundamentals Text (6 1bs) $44.95
EB-200-30 Electronics Fund. Parts Pack (11b) §39.95
EB-20040 Electronics Fund. Workbook (4 Ibs) $24.95
EB-200-50 Electronics Fund. Instructor's Guide (! 1b) §12.95
EB-200-52 Elect.Fund. Experiment Brd Adm Guide (1 Ib) §12.95
EB-200-71 Elect.Fund. Experiment Brd Lab Manual (1 Ib) $24.95
EEC-310103  DC Electronics CAI-LITE (2 1bs) $149.95
EEC-310203 ACElectronics CALLITE (2 Ibs) $149.95
EEC-3103-03  Semiconduciors CAI-LITE (2 Ibs) $149.95
EEC-3104-03  Electronic Circuits CAI-LITE (2 lbs) $149.95
ETB-200 Electronic Fund. Experiment Boards (4 lbs) $399.95
ETW-3567  Accessory Backpack (61bs)  5249.95
ETW-3600  Analog Trainer (Glbs)  $249.95
ET-3600 Analog Trainer (kit) (6 Ibs) $149.95
EV-3101-A  DC Electronics Video (11b) §59.95
EV-3102-A  AC Electronics Video (11b) §39.95
EV-3103-A  Semiconductors Video (11b) $59.95
EV-3104-A  Electronic Circuits Video (110) $59.95

CAI-ExTra Compr-Aided Troubleshooting

FIRST INSTALLATION 5400 §300
2.5 PRICE PER INSTALLATION S200 5150
6 + PRICE PER INSTALLATION S100 5100

{Pricing assuines that all software is insialled at ome location. For vther situations, please

(Pricing assuwies that ail software is insialled at one location For other situalions, please
consult with your Heathkit Distributor. Also, see Introductory Special listed with pricing for
pages 1G&11.)

corsult with your Heathkit Distributor. Also, see

pages 10 & /1)

ductory Special listed with pricing for




i
Model Description Wt Price
Page 30
Concepts of Electricity
EB-3100 Concepts of Electricity Text (3 1bs) §24.95

EB-3100-30  Concepts of Electricity Pacts Pack (2 1bs) $49.95
EB-3100-40  Concepts of Electricity Workbook (2 Ibs) $15.95
EB-3100-50  Concepts of Elect Instructor's Guide (11b) §12.95

EE-3100 Concepts of Electricity ILP (5 1bs) $69.95
ETW-3600  Analog Trainer (6 1bs) $249.95
ET-3600 Analog Trainer (kit) (6 1bs) $149.95
Page 31
Concepts of Electronics
EB-6140 Concepts of Electronics Text (3 1bs) $34.95

EB-6140-30  Concepts of Electronics Pasts Pack (11b) $29.95
EB6140-40  Concepts of Electronics Workbook (1 Ib) $15.95
EB-6140-50  Concepts of Elect Instructor's Guide (11b) $12.95

EE-3140-A Concepts of Electronics JLP (10 1bs) $129.95
ETW-3600  Analog Trainer (G 1bs) $249.95
ET-3600 Analog Trainer (kit) (6 lbs) $149.95

Page 32 and 33
Digital Techniques
CAJ6100 [nstructor Management Sys 5.25" Disks (11b)  §699.95
CAI-6100-03  Instructor Management Sys 3.3" Disks (1 Ib) $699.95

CAI-6201-01  Digital CAI-ExTra (1lb) see below
EB-6201-A  Digital Techniques Text (3 Ibs) $29.95
EB-6201-31  Digital Techniques Parts Pack (11b) $39.95
EB-620141  Digital Techniques Workbook (2 1bs) $15.95
EB-6201-51  Digital Tech Instructor's Guide (11b) $12.95

EB-6201-52  Digital Tech Experiment Brd Adm Guide(1 Ib) $12.95
EB6201-71  Digital Tech Experiment Bed Workbook (1 1b) $15.95
EE-3201-A  Digital Individual Learning Program (10 1bs) $149.95
EEC-3201-03  Digital Tech CAFLITE 3.5" Disks (2 Ibs) $149.95
EEC-320105  Digital Tech CAILITE 5.25" Disks (2 1bs) $149.95
ETB-6201-A  Digital Techniques Experiment Board (21bs)  $249.95

ETW-3567  Accessory Backpack (6 1bs) $249.95
ETW-3700  Digital Trainer (6 Ibs) $249.95
ET-3700 Digital Trainer (kit) (6 Ibs) $149.95
EV-3201-A Digital Videos (4 1bs) $299.95
ETI-7510 Digital Test Set (2 Ibs) $99.95
CAI-ExTra

FIRST INSTALLATION 5400

25 PRICE PR INSTALLATION $200

6 + PRICE PER INSTALLATION SO0

{Pricing that all sof Is installed at one location. For oiber situations, please

consull with your Heathiit Distributor. Alio, see Introductory Special listed wilh pricing for
pages 10 & 11,)

Page 34 and 35

Microprocessor Programming
CAI6100 Instructor Management Sys 5.25" Disks (11b)  $699.95
CAI-6100-03  Instructor Management Sys 3.5" Disks (1 Ib) $699.95

CAI6810-01  Microprocessors CAI-ExTra (11b) see below
EB-6810 Micro Program Text 6811 (2 Ibs) $29.95
EB6810-30  Micro Program Parts 6811 (3 1bs) $49.95
EB6810-40  Micro Program Workbook 6811 (11b) §15.95
EB-6810-50  Micro Program Instructor Guide 6811 (1 Ib) $12.95
EB-8085 Micro Program Text 8085 (3 1bs) $29.95
EB-8085-30  Micro Program Parts 8085 (1 Ibs) §49.95

EB-8085-40  Micro Program Workhk 8085 (2 lbs) _ $15.95

Model Description Wt Price
EB-8085-50  Micro Program Instructor Guide 8085 (1 Ibs) $12.95
EE-3401-A Microprocessors Individual Learning (10 Ibs) $149.95
EEC-340103  Microprocessors CAILLITE 3.3" Disks (2 Ibs) $149.95
EEC340105  Microprocessors CAI-LITE 5.25" Disks (2 lbs) $149.93
ETC-128 Memory Module for the ETW-3800 (2 Ibs) $99.95
ETC6811 Motorola 6811 CPU Module for 3800 (2 Ibs) $199.95
ETC-8085 Intel 8085 CPU Module for ETW-3800 (2 Ibs) $199.95
ETW-3400-4  Microprocessor Trainer (Glbs)  $499.95
ET-3400-A  Microprocessor Trainer (kit) (6 Ibs) $349.95
ETW-3800  Microprocessor Trainer Glhs)  $399.95
EV3810-A  Microprocessors Videos (21bs) $249.95
CAI-ExTra

FIRST INSTALLATION $400

25 PRICE PER INSTALLATION $200

6 + PRICE PER INSTALLATION 5100

(Pricing assumes that all softieare is installed ai one location. For other situations, please
consult with your Heathkit Distributor. Also, see Introductory Special listed with pricing
Jor pages 10.& 11}

Page 36 and 37

Microprocessor Interfacing & Applications

EB-6820
EB-6820-30
EB-6820-40
EB-6820-50
EB-6820-32
EB-6820-71
EBI-8085
EBI-8085-30
EBI-8085-40
EBI-8085-50
EBI-8085-52
EBI-8085-71
EE-3402
EE-3405
ETB-6820
ETB-8085
ETC-128
ETC6811
ETC-8085
ETW-3567
ETW-3400-A
ET-3400-A
ETW-3800
EV-3406
EV-3810-A

Micro Intesface Text 6811 (3 Ibs)
Micro Interface Parts 6811 (2 lbs)
Micro Interface Workbook 6811 (21bs)
Micro Interface Instructor Guide 6811 (1 Ib)
Experiment Boards Admin Guide (11b)
Experiment Boards Workbook (11b)
Micro Int & App Text 8085 (3 lbs)
Micro Interface & App Parts Pack (11b)
Micro Interface & App Workbook (2 Ibs)
Micro Interface & App. Instr Guide (1 1h)

Experiment Board Admin Guide (11
Experiment Board Workbook (11b)
Micro Interfacing ILP (10 Ibs)
Micro Applications ILP (10 1bs)

Microprocessor Experiment Boards (4 1bs)
Microprocessor Experiment Boards (4 Ibs)
Memory Module for the ETW-3800 (2 Ibs)
Motorola 6811 CPU Module for 3800 (2 lbs)
Intel 8085 CPU Module for ETW-3800 (2 Ibs)

Accessory Backpack (6 1bs)
Microprocessor Trainer (6 1bs)
Microprocessor Trainer (kit) (6 1bs)
Microprocessor Trainer (6 1bs)
Troubleshooting Microprocessors Video(1 Ib)
Microprocessors Videos (2 Ibs)

Page 38 and 39

$§29.95
$99.95
$15.95
$12.95
$12.95
$15.95
$34.95
$99.95
$19.95
$12.95
$12.95
$19.95
$149.95
$149.95
$499.95
$499.95
$99.95
$199.95
$199.95
$249.95
$499.95
$349.95
$399.95
$59.95
$249.95

Master Course In Electronics Technology

EHS-3100-03
EHS-3100-05
EHS-3100-32
EHS-3100-52
EHS-3100-34
EHS-3100-54
EHS-3100-36
EHS-3100-56
EHS-3401-03
EHS$-3401-05

Master Electronics Course 3.5" (70 Ibs)
Master Electronics Course 5.25" (70 lbs)
Master Course w/S0-4552 3.5" (92 Ibs)
Master Course w/S0-4552 5.25" (92 Ibs)
Master Course w/S0-4554 3.5" (92 1bs)
Master Course w/S0-4554 5.25" (92 Ibs)
Master Course w/S0-4556 3.5" 92 Ibs)

Master Course w/S0-4556 5.25" (92 Ibs)
Master Crse Microprocessors 3.5" (107 lbs)
Master Crse Microprocessors 5.25" (107 lbs)

$999.00

$999.00
§1,399.00
$1.399.00
$1.549.00
§1,549.00
$1,749.00
§1,749.00
$1.599.00
$1,599.00




Heathkit Educational Systems

Model Description Wt Price
Pages 40 through 45
PC Servicing, Troubleshooting &
Networking Package
EZ$-400 Complete Package PC Servicing,
Troubleshooting, and Networking
(Includes Two PC Trainers) (110 1bsy  §7.495.00
EZS-401 PC Servicing Course (55 lbs)  $2.495.00
E784402 PC Troubleshooting Course (531bs)  $2,493.00
EZ5-403 PC Networking Course (105 Ibs)  $5,993.00

Page 46 and 47
Master Course in Personal Computers

EHS-6002 Master Course in Personal Computers(55 Ibs)  $2,493.00
Page 48 and 49
VCR and Camcorder Servicing
ET-4010 VCR Servicing Course (53 Ibs) $799.00
ET-4020 Camcorder Servicing Course (151bs)  §1,295.00
Page 50
TV Servicing
ET-4001 TV Servicing Course (70 bs) $699.95
Page 51
Electronic and Data Communications
EB-6106 Electronic Communications Text (11b) $29.95
EB610630  Electronic Communications Parts (11b) $34.95
EB-610640  Electronic Communications Workbook (1 [b) $15.95
EB-6106-50  Electronic Comm Instructor's Guide (11b) $12.95
EB-8090 Data Comm & Networks Text (5 Ibs) $29.95
EB-8090-30  Data Comm & Networks Parts Pack (1 Ib) $29.95
EB-8090-40  Data Comm & Networks Workbook (1 1b) $15.95
EB-8090-50  Data Comm & Networks Instr Guide (1 Ib) §12.95
EE3106-A Elect.Communications [LP (6 Ibs) §99.95
EE-8090 Data Comm and Nerworks ILP (11 1bs) $99.95
ETW-1000  Analog/Digital Trainer (141bs)  $399.95
ET-1000 Analog/Digital Trainer (kit) (14 1bs) $299.95
ETW-3600  Analog Trainer (6 1bs) $249.95
ET-3600 Analog Trainer (kit) (6 1bs) $149.95

Page 52 and 53
Laser Technology and Electo-Optics

EB-610 Laser Technology Text (2 Ibs) $24.95
EB610-30  Laser Technology Parts Pack (3 Ibs) $69.95
EB-61040  Laser Technology Workbook (11b) $15.95
EB-610-50  TLaser Technology lastructor's Guide (11b) $12.95
EE-110 Laser Technology Individual Learning (7 Ibs) $129.95
EWS-4200-A  Laser & Receiver (5 Ibs) $449.95
ETS-4200 Laser & Receiver (kit) (5 lbs) $349.95
EB-611 Electro-Optics Text (2 Ibs) $29.95
EB611-30 Electro-Optics Parts Pack (2 Ibs) $79.95
EB-611-40 Electro-Optics Workbook (11b) $15.95
EB-611-50 Electro-Optics Instructor's Guide (11b) $12.95
ETW-3700 Digital Trainer (6 Ibs) $249.95
ET-3700 Digital Trainer (kit)

$149.95

(6 Ibs)

Model Description Wt Price
Pa ge 54
Oscilloscopes
P-150 Scope Probe (11b) $44.95
PS$-150 2 Scope Probes (2 lbs) 569.95
$0-4552 25 MHz Oscilloscope (22 Ibs) $419.95
S0-4554 40 MHz Oscilloscope (221bs)  $599.95
S0-4556 60 MHz Oscilloscope (22 1bs) §799.95
Page 55
Multi-Meters, Soldering Course
EI-3133 Soldering Course (3 bs) $29.95
GDP-3125 25 Watt Iron (11b) - $12.95
GHP-1270 Tool Kit (2 lbs) $59.95
CSM-2311  Compact DMM ab)  $5995
SM-2372 Haod Held Multimeter (2 1bs) $99.95
SM-2380 Autorange DMM (2 1bs) $89.95
SP-2762 Power Supply (15 Ibs) $149.95
ST-100 Tool Kit (2 1bs) $19.95
Page 56
Advanced Weather Computer
1DS-5001 -Advanced Weather Computer (251bsy  §1,295.00
IDS-3001-02  Advanced Weather Computer (kit) (25 Ibs) $899.95
[DA-5001-01  Humidity Sensor (ki) (3 Ibs) §79.95
IDA-5001-02  Rain Gauge Sensor (kit) (3 Ibs) $69.95
IDA-5001-03  R$-232 Computer Interface (11b) §69.95
IDA-5001-04  Technical Manual (2 Ibs) $29.95
IDA-500105  PC Compatible Sofrware (L 1b) $59.95
IDA-1290-02 Boom Cable 100 ft. (4 lbs) $22.95

Page 57
Most Accurate Clock, Clock & Radio Kits

GCW-1001  Most Accurate Clock IT (7 Ibs) §349.95
GCW-1001-01 Remote Clock (7 Ibs) $149.95
GCS-1001-A  Most Ace Clock IT w/Power Interface (8 1bs) $399.95
GCS1001-8  Most Acc Clock [1 w/RS-232 Interface (81bs) - $399.95
GCA-1001-03 10 MHz Dipole Antenna (6 Ibs) $49.95
GC-1108 Digital Clock (4 Ibs) $39.95
GR-1009 Portable Radio (2 Ibs) $39.95

Additional Courses

[Not Advertised In This Catalog)

If you are teaching with a Heathkit course and don't see it advertised in
this catalog , please contact vour Heathkit Distributor. We continue to
supply many of our courses long after we quit actively marketing them.




CONCEPTS OF ELECTRONICS

An Applications-Based, Get-Acquainted-Type Course

Yert, this course is hardly light on it’s breadth of
coverage. It provides an overview of a wide range of
electronics principles from electron theory to digital
computer technology. Students will learn about alter-

CONCEPTS OF
ELECTRONICS

Course Objectives
Direct Current

* State the electrical charge associated with: atom,
electron, proton, neutron, nucleus, and ion.

+ State Coulomb’s law.

* Define: insulator, conductor, current flow,
schematic diagram, coulomb, and ampere.

+ Idenrify schenvatic symbols of basic components.

+ Define: clectromotive force, potential difference,
voltage, and volt.

+ State the effects of connecting batteries in serics,
parallel, and series-parallel .

* Define: resistance, ohm, and conduciance.

+ Name three types of resistor construction.

+ Srate how total resistance is affected by connect-
ing resistors in series, parallel, and series-parallel.

+ Write the three equation forms of Ohm's law,
Solve for: currenr, voliage and resistance.

« Write the basic power formula.

+ Find power when any two of the following are
given: voltage, current, resistance.

+ State the basic law of magnetism.,

+ Define magnctomotive force, ampere-turn, and
permablility.

* Demonstrate the correct way to use 4 ammeter,
volimeter, and chmmeter.

Course Objectives

nating and direct current, electronic theo-
ries, measurements and components.
Course materials are enhanced by 26 lab
experiments and six unit examinations.

I E R RN SRR SRR RN R RERE R R R R R RN R R RN R R R R RN ENE RN

‘ay. %,

=3

Alternating Current

« [dentify a sine wave, and determine peak, peak-to-peak,
and rms values of a sine wave.

* Find peak value when given the rms value.

+ Define hertz, kilohertz, and megaheriz

+ Find wavelength when given frequency.

+ Determine phase angle between two sine waves.

+ State how a DC meter can be used to measure AC.

+ Measure amplitude, period, and frequency using an
oscilloscope.

+ Define inductance, henry, and mutual inductance.

« Solve problems involving the tums catio of transformers.

* State why impedance matching is important.

+ Name two sources of loss in a transformer.

* Define inductive reactance, impedance, capacitance,
farad, and capacitive reactance.

+ Write the formula for inductive reactance, capucitive
reactance, and resonance.

+ Find inductive reactance when given frequency and
inductance.

* Find rhe rotal inductance of series and parallel connect-
ed inductors.

« State the phase angle between voltage and current in an
inductor, and in a capacitor.

* Find the impedance of a series R circuir.

+ State the factors which determine capacitance.

* Find the total capacitance of series and parallel con-
nected capacitors.

+ Find capacirive reactance when given frequency and
cupacnanct. )

+ Find the impedance of a secies RC circuit, a series RLC
circuit, and a parallel RLC ciccuit.

+ Define resonance.

+ Characterize series and parallel resonant circuits.

* Define circuir Q and state its effect on the bandwideh of
a resonant cireuit,

+ List four rypes of filters and state their purposes.

Active Devices

+ Differentiate between P-type and N-type semiconductors,

« Identify both forward and reverse-biased diodes.

+ Name the two most important solid-state diode rarings
and define each one.

« Stare the characteristics of zener and varactor diodes.

* Draw the schematic symbols for the diode, zener diode,
varicior diode, NPN and PNP trunsistors.

» Name the three sections of o transistor and identify
them on a transistor schematic symbol.

+ State the correct bias for the junctions of a transistor,

+ Identify and characterize the common-emitier, com-
mon-base, and common-collector amplifiers.

* Define beta, thermal runaway, and maximum power
dissipation as applicable to tcansistors.

* ldentify the schemaric symbols of a JFET, a depletion
mode MOSFET, and an enhancement mode MOSFET.

+ Stmte the difference between depletion and enhance-
ment mode MOSFETS.

+ State the characteristics of basic FET circuits

* Define light, infrared mys, ultraviolet rays and photon.

« State the light spectrum’s frequency range.

« Name four light sensitive devices, state the characieds
tics of each, and identify their schematic symbols.

+ Determine the necessary value of bias resistor for cor-
rect LED operation.

* Explain the operation and mades of the light emitting
diode (LED) and the liquid crystal display (LCD).

+ Define integrated circuit and list its advantages.
+ State the basic types and characteristics of digial ICs,
lincar ICs, and operational amplifiers.

Electronic Circuits

+ Identify half-wave, full-wave, and bridge rectifiers. State
the ripple frequency and voltage polarity present at the
output of each.

« State the purpose of a power supply filter.

* Determine the peak inverse voltage a diode is subjected
to in a rectifier circuit.

+ State how you can obtain a higher PIV.

+ Identify diode protection circuitry and its operation.

+ Stare why electrolytic capacitors are used in power sup-
ply filtecs.

+ Define “capacitor working voltage rating,” and srate
how you can increase it.

+ Identify vohage doubler ciccuirs.

+ State the two purposes of a bleeder resistor.

» Identify zener diodes and 1C voltage regulators.

» List rwo types of audio amplifiers.

« Find the gain or loss in decibels when given two
power, voltage, or current levels.

* Tdentify four types of audio amplifier coupling circuits.

* Define class A, B, AB, and C amplifier operation.

» Find amplifier efficiency, given input and output power.

+ Name the basic operational amplifier terminals and
state their function.

» List the characteristics of an ideal operational amplifier.

+ Identify basic op amp circuits and determine their gain.

« Ideatify three types of coupling used in RF amplifiers.

* State the requirements for an oscillator.

* Identify and explain the operation of Armstrong,
Hartley, Colpitts, and crystal oscillators.

Digital Electronics

+ State why the binary number system is used.

+ Convent between the decimal, binary, and BCI) numbers.

= ldennify six basic logic gates, and write the truth table
and logic expressions for each.

+ Define the term “flip-flop” and name three basic types.

+ [dentify the logic diagrams of basic flip-flops.

+ Explain the basic operation of three types of flip-flops.

+ Describe sequential logic circuits.

+ [dentify binary up, binary down, and BCD counters.

+ Explain the operation of counters and shift resisters.

+ Determine the ouiput pulse duration of 555 mono-
stable and astable multivibrators.

Digital Computers

* Define digital computer, data, instructions, program,
software, and peripheral unit.

+ Define the four major sections of a digital computer.

+ Define computer instruction, address, central process-
ing unit, accumulator, and interrupt.

+ List the seven steps of computer programming,.

+ Define machine language programming, algorithm,
flow chart, coding, and loop.

+ Analyze a program, when given the instruction set.

+ Define subroutine, assembler, compiler, cross-assem-
bler, cross compiler, and utility program.

+ State the primary use and applications of the micro-
processor.

+ List the benelfits of using a2 microprocessor over a hard-
wired logic system.

+ Write a simple microprocessor program when given
the problem and computer instruction set.

L e N

SUBJECT

CONCEPTS OF ELECTRONICS

(Instructor-Led/with Parts Packs) ETW-3600 EB-6140-30 EB-6140 EB-6140-40

(Individualized Learning)

For Pricing, See Center of Catalog 31

TRAINER  PARTS TEXT WORKBOOK/ INST GUIDE/  IND.LEARNING
PACK LAB MANUAL ADMIN GUIDE PROGRAM
EB-6140-50
ETW-3600 EE-3140-A

Schools and Commercial Accounts, please call

your Heathkit Distributor. See page 58.
Individual Students call Heathkit at 1-800-253-0570




Electronics Courses

Advanced Core

DIGITAL TECHNIQUES COURSES

The Digital Techniques course introduces the

technological principles of logic circuits, digital integrated
circuits, Boolean algebra, memory devices, data conversion,
flip-flops and registers, sequentidl logic circuits, combinational
logic circuits and more. In 26 hands-on experiments students

design, build and analyze a wide variety of digital-

circuits, and learn to troubleshoot digital circuits using standard
test equipment.

In our CAI courses, students will explore number conver-
sions and codes, and work with gates on-screen. Students will
single-step logic circuits and registers-even watch logic within
decoders, and see data conversion happen real-time.

Course Objectives (varies slightly depending on media selected)

COMPUTER-AIDED INSTRUCT ION
CAI-6201-01 (CAI-ExTra)

EEC-3201-03 {CAI -LITE, earn 1 CEU]

DIGITAL TECHNIQUES COURSE
EB-6201-A (Instructor-Led) -
EE-3201-A |individual Learning, 4 CEUs}

e T Y

DIGITAL TECHNIQUES VIDEO
EV-3201-A

We've condensed 25 VHS tapes used in university class-
rooms-and drastically reduced the price! It provides the
same content in six 2-hour tapes. It starts with the funda-
mentals, then moves on to common logic circuits, Boolean
algebra, flip-flops, registers, combinational logic circuitry
and digital design. Students learn to identify various types of
semiconductor memories and data conversions, leam how
they operate and how they're used.

Introduction to Digital Techniques

+ Given a list of physical variables, components, devices, and other items,
classify them as being either analog or digital.

+ List at leasrt five advantages of digital circuits over analog circuits.

« List at least five examples of electronic equipment using digital circuits.

+ State the factors influencing the growing use of digital equipment.

* Convert numbers between the decimal, binary, and binary coded decimal
number systems.

» List four popular digital codes and the cwo key ways binary data is
represented with digital hardware.

+ State the advantages and disadvantages of both serial and parallel
methods of binary data transmission.

» Identify binary signals as being either positive or negative logic.

Semiconductor Devices for Digital Circuits
« Name the two types of semiconductor elements used in digital circuits
and list the advantages and disadvantages of each.

* Identify from a list the symbols used to represent PNP and NPN bipolar
transistors and P- and N<hannel enhancement mode MOSFETS.

+ Explain the operation of both bipolar transistors and MOSFETS.

= Name and explain the three operating modes of a bipolar transistor.

+ Determine the proper bias on a bipolar transistor for saturated operation.
+ Explain the operation of a logic inverter circuit.

« Design a saturated bipolar transistor switching circuit.

Digital Logic Circuits
« List the three basic types of logic elements.
* Write a definition for combinational and sequential logic circuits.

* Draw the schematic and explain the operation of both diode and switch
contact AND gates, OR gates, and logic level inverters.

* Given a list of symbols, identify the industry standard symbols for
inverters, AND, OR, NAND, and NOR gates.

» From a list of truth tables, identify the logic functions being performed.

* Write a truth rable for the logic functions: AND, OR, NOT, NAND, NOR.
= Given a list of logic equations, identify the logic function expressed by each.
» Write the logic equation for logic functions AND, OR, NAND, NOR, NOT.

Digital Integrated Circuits

= Name the two types of semiconductor switching elements used in digital circuits.

« Define the four basic logic circuit characteristics of propagation delay,
power dissipation, noise immunity and fan out.

* [dentify basic types of digital IC packages.

« Name four distinct families of digital [Cs.

« Differentiate between current source and current sink logic circuits.

+ Describe the detailed operation and capabilities of TTL, ECL, MOS, CMOS,
and TIL integrated circuits given a schematic of the circuit.

DIGITAL TROUBLESHOO
TEST SET & COURSE
ETI-7510 -

R R )

* Engineers, scientists, technicians, students and electronics hobbyists all
need to know how to test and troubleshoot the complex circuits of
today. The key to digital troubleshooting is to do it quickly and
efficiently. The Heathkit Digital Test Set provides both the tools and
the know-how to accomplish this.

* You get a pulser/probe set and 4 spring-loaded IC clips with gold-plated

TEACHING/LEARNING PACKAGE OPTIONS TRAINER BACKPACK BOARDS/ PARTS
MODULE PACK
e Instructor-Led/Pre-wired Boards/Textbook ETW-3700 ETW-3567 ETB-6201-A
£ 0 Instructor-Led/Pre-wired Boards/CAI ExTra ETW-3700 ETW-3567 ETB-6201-A
SE Instructor-Led/Parts Packs/Textbook ETW-3700 EB-6201-31
52 Instructor-Led/Parts Packs/CAI LITE ETW-3700 EB-6201-31
Individualized Learning ILP & CAI LITE ETW-3700

32
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Course Objectives

Course Objectives

= Select a type of digital IC to implement a given application for
optimum performance and economy.

Boolean Algebra

« Define Boolean algebra, and write the Boolean expression
corresponding to a given logic circuit.

« Draw the symbolic logic circuit implementing or
corresponding to a given Boolean expression.

« Write the Boolean expression corresponding to a truth table.

« Give an example of each of the two basic types of Boolean
expressions (sum-of-products and product-of-sums).

« Minimize a logic expression using the rules of Boolean algebi

 Implement a Boolean expression with NAND or NOR gates.

» Write the two versions of DeMorgan’s theorem.

» Write the Boolean expression of logic circuits using the wired
AND connection.

Flip-Flops and Registers

+ Write a definition for a flip-flop, a register, and name the three
basic types of flip-flops.

= Given a logic diagram, ideatify each of the three types of flip-
flops from their symbols or logic gate connections.

+ Explain the operation of RS, D, and JK flip-flops, showing the
output states for all possible input states.

* Given a set of input waveforms for the RS, D or JK flip-flop,
recognize the corresponding output waveforms.

* Give a practical application for the three types of flip-flops.

« Given a register made with any type of flip-flop, measure the
output states and determine the binary number stored there.

Sequential Logic Circuits: Counters, Shift
Registers, and Clocks

+ Name the two most widely used types of sequential logic circuits.

* Explain the operation of both binary and BCD counters.

+ Determine the maximum count capability of a binary or BCD
counter, given the number of flip-flops.

« Determine the count sequence of a counter from a logic
diagram and draw the circuit waveforms.

* Explain the operation of and applications for a shift register.

= Explain the purpose of the clock signal and show a method of
developing it.

« Explain the operation of a one-shot and list several applications.

pins. The clips fit virtually any common dip integrated circuit
and give you easy access to the IC pins.

+ The accompanying 90 page text shows you how to use the
logic pulser and probe to test and troubleshoot digital circuits
quickly, easily and safely.

* Also covered is how to troubleshoot using other common test
instruments.

TEXT WORKBOOK/  INST GUIDE/ IND.LEARNING
LAB MANUAL ADMIN GUIDE PROGRAM
EB6201-A  EB-6201-71 EB-6201-52
EB-6201-A EB-6201-41 EB-6201-51
EB-6201-41 EB-6201-51
EE-3201-A

For Pricing, See Center of Catalog

Combinational Logic Circuits

« Name at Jeast seven different types of standard combinational or
functional logic circuits.

= Write the output states of a decoder, encoder, multiplexer, and
demultiplexer, given the input states.

* ITmplement a decoder with NAND or NOR gates.

* Name two applications for a multiplexer circuit.

« Write the output states of an exclusive OR and an exclusive NOR
circuit given the input states.

« List three applications for the exclusive OR gate.

= Explain the operation of read only memory and list three applications.

« Define a programmable logic array.

Semiconductor Memories

* Draw a block diagram of the hierarchy of semiconductor memories.

+ Describe the organization of random access read/write and read
only memories.

« Name the two major types of read/write memories, describe how
they operate, and compare their characteristics and applications.,

« Name the types and explain the operation of programmable read
only memories.

Data Conversions

« Name two reasons why it is desirable to convert from one form of
data to another.

« Explain two basic methods of digital-to-analog conversion.

« Name and explain the error sources in digital-to-analog conversion.

« List four different types of analog-to-digital conversion.

« Explain how sampling cate affects data conversion accuracy.

+ Name and explain the error factors in analog-to-digital conversion.

* Define the term “time division multiplexing” and explain how an '
analog multiplexer works.

* Define and explain the operation of a sample/hold ciccuit.

Digital Troubleshooting

« Name the common causes of digital equipment malfunction.

= Explain how and why digital circuits fail.

« List the test equipment used to troubleshoot digital circuits.

* Show how to troubleshoot digital circuits using common test
instruments such as the VOM/DMM and the oscilloscope.

« Explain the operation and application of logic probes, logic pulsers,
logic analyzers, and signature analyzers.

+ List several commeon procedures for diagnosing and isolating circuit
problems.

T R

CAI INST MGMT VIDEO
|optional)
EV-3201-A
CAI-6201-01 CAI-6100-03 EV-3201-A
EV-3201-A
EEC-3201-03 EV-3201-A
EEC-3201-03 EV-3201-A

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570



MICROPROCESSOR PROGRAMMING

This first course in the microprocessor series is an industry standard, providing a M t l
solid foundation in MPU architecture and general microprocessor basics. Students otoroia
begin by reviewing number systems and codes; progress on to computer arithmetic . 6 8 oo
and programming; and then get into how to interface microprocessors to communi- =
cate with RAM, ROM and various input/output devices such as the PIA or the MUART. F amli ly
In our CAI, students will see animations of data moving through the MPU, Memory,
and the Bus. Students will interact directly with on-screen graphics demonstrating reg-
ister and memory operations, write and decode program instructions, and much more. lntel 8 0 8 5

Course Objectives (varies slightly depending on media selected)

COMPUTER-AIDED INSTRUCT ION
CAI-6810-01 (CALExTra) Microcomputer Basics
CAI-3401-03 (CALLITE, earns CEU) | + Recognize and explain the differences between a micro-

o processor and microcomputer.

« Define the terms: microprocessor, microcomputer, input, out-
put, /O, I/O device, I/O port, instruction, program, stored
program concept, word, byte, MPU, ALU, operand, memory,
address, read, write, RAM, fetch, execute, mnemonic, opcode,

Electronics Courses

and bus.
: = * Explain the purpose of the following circuits in a typical
. ; -cCAD. AAT e microprocessor: accumulator, program counter, instruction
M!CROPROCESSOR PROGRAMM_ING- decoder, controller sequencer, data register, and address
4 EB-6810 OR EB-8085 (Instructor-Led) register.
4 EE-3401-A (individual Learning, 8 CEUs) + Using a simplified block diagram of a hypothetical micro-

processor, trace the data flow that takes place between the
various circuits during the execution of a simple program.

+ Write simple, straight-line programs that can be executed by
the Microprocessor Trainer.

Addressing Modes

= Describe the difference between inherent, immediate, and
direct addressing.

+ Explain the main features of mhert:nt or implied addressing.
» Define MPU cycle.

 Discuss addressing modes in terms of MPU cycles.

+ Explain the main features of the direct addressing mode.

« Demonstrate the use and characteristics of different address-
ing modes by writing and analyzing assembly language

programs.

T R Y

Advanced Core

Introduction to Programming

» Explain the difference between machine language, assembly
language, interpretive language, and compiler language.

* Define computer program, instruction set, opcode,
mnemonics, and BASIC.

+ Draw the symbols used in flow charting and explain the pur-
pose of each.

MICROPROCESSOR _ - ' * Develop flow charts that illustrate step-by-step procedures for
OPERATION : solving simple problems.

. 3 _ m » Explain the purpose of conditional and unconditional
VIDEO EV-3810-A branching:

A six-hour video series
covering 6800 family
programming, interfacing,
and applications.

* Using the block diagram of the hypothetical microprocessor,
trace the data flow during execution of a branch instruction.

---------- L L R

SUBJECT TRAINER MPU PARTS TEXT
MODULE PACK
=74 Motorola 6800 family (Instructor-Led/Textbook) ETW-3800* ETC-6811 EB-6810-30 EB-6810
5 Jé‘ Motorola 6800 family (Instructor-Led/CAl ExTra) ETW-3800*% ETC-6811 EB-6810-30
it = Intel 8085 (Instructor-Led/Textbook) ETW-3800* ETC-8085 EB-8085-30 EB-8085
== Motorola 6800 family (Individual Learning) ETW-3400-A

*Also available is the ETC-128 Memory Module. Allows students to save their programs individually.
34



Course Objectives

Course Objectives

» Compute the proper relative address for branching
forward or backward from one point to another in
a program.

« Explain the purpose of the carry, negative, zero, and
overflow flags. Give an example of a situation that can
cause each to be set, and another example that will
cause each to clear. List eight instructions that test one
of these flags.

* Write programs that can: multiply by repeated addition;
divide by repeated subtraction; convert binary to BCD;
convert BCD to binary; add multiple-precision numbers;
subtract multiple-precision numbers; add BCD numbers.

Microprocessor Architecture and

Instruction Set

* Draw a programming model of the MPU used in the
trainer.

» Explain the purpose of each block in a simplified block
diagram of the MPU.

* Using appendixes and figures supplied as references,
explain the operation of all the instructions described.

* Write simple programs that use indexed and extended
addressing.

» Given an instruction and related figures, find the
opcode, number of machine cycles, number of bytes,
and how the execution of the instruction affects the
condition code register.

Stack Operations

« Define stack, stack operation, stack pointer, cascade
stack, and memory stack.

* Write simple programs that can store data in and retrieve
data from the stack.

* Write programs that use the stack and indexing registers
to move a list from one place in memory to another.

+ Explain the operations performed by the Push/Pull stack
instructions and the stack pointer instructions.

----------------------------------------------- e N

Double Accumulator* and Subroutine

Instructions *(covered in 6810 course only)

* Describe the operation of the 16-bit, double “D” accumu-
lator in the 68HC11 microprocessor.

* Use the D-accumulator to perform arithmetic and data
handling operations.

* Define the term subroutine as applied to programming.

+ Explain how subroutines are used in programs.

» Give general examples of programming situations in
which the use of a subroutine would be appropriate.

Input/Output and Interrupt Operations

+ Define input/output or 1/O as it applies to
microprocessors and computers.

» State the two main methods of I/O operations in
MiCroprocessors.

* Describe the difference between accumulator and
memory-mapped 1/O operations. .

» Give a brief definition of the phrase “microprocessor
interface.”

* Outling, in simple block diagram form, the main
elements of a microcomputer 1/O interface.

= Describe a simplified microprocessor interface output
and input circuit.

+ Explain briefly what is meant by I/O programming,

* Give an example of an I/O program for a
MIiCTOProcessor.

+ Define the term interrupt, as it applies to programming,.

+ Qutline the memory allocations in a typical microcom-
puter system. Include RAM, ROM, EPROM, EEROM, and
1/0.

* Describe the basic operation of the various types of
resets and hardware and software interrupts.

+ Calculate the Reset Delay Time (TRD) for the MPU, given
the crystal oscillator frequency or the E-Clock frequency.

» Describe what is meant by a Non-Maskable Interrupt.
+ Explain the Interrupt Processing Priority of the MPU.

* Determine which interrupt will be processed first in the
event of simultaneous interrupt requests.

........................ SrsssssssnsnEsenEn

WORKBOOK/  INST GUIDE/  IND.LEARNING  CAl INST MGMT VIDEO
LAB MANUAL ADMIN GUIDE PROGRAM (optional]
EB-6810-40  EB-6810-50 EV-3810-A
CAI-6810-01 CAI-6100-03 EV-3810-A
EB-8085-40  EB-8085-50 EV-3810-A
EE-3401-A EEC-3401-03 EV-3810-A

For Pricing, See Center of Catalog 35

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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MICROPROCESSOR Motorola 6800

“ Family
© INTERFACING & APPLICATIONS Intel 8085
- Microprocessors must be interfaced to memory and version, serial data communications, memory devices, programmable
.~ 1I/0 devices to carry out computing and applications func-  timers, signal conditioning, sensors, motors, control devices and con-
o tions, and that’s what this course is all about. It shows trol circuits. It covers display multiplexing, I/O control, handshaking,
u how to interface memory for program storage and I/0 and much more.
devices for system communication. It teaches how to It also provides insight into current and possible future applica-
v apply the microprocessor to real tasks through analog con-
v Course Objectives (varies slightly depending on media selected)
') MOTOROLA INTERFACING & Interfacing Basics and the MPU
(o] APPLICATIONS COURSE = e » Explain the bus structure of a typical microprocessor system.
T EB-6820 {Instructor-Led) e = Define 3-state logic and explain the need for it.
e EE-3402 & ; 2 : : * Explain the timing relationships between the clock signals and the
] s e information on the address. data, and R/W lines.
] EE-3405 (Individual Learning, 15 CEUs) *» Draw the logic diagram of a simple address decoder.
E INTEL INTERFACING & - . %how diff:rcnt mc;hods t]o driw; a 7-seg£1€m d.ispla}'dwith ar;& M{IJ’U.
: . * Diagram how mechanical switches can be connected to an MPU.
APFLICATIONS COURSE : « Explain how the MPU can eliminate the effects of contact bounce.
EBI-8085 (Instructor-lLed) «.Explain the operation of a program that detects contact closure of

switches, provides for switch debouncing, and decodes a keyboard.

« Sketch a block diagram and briefly explain the internal hardware features
of the MPU.

A Programmable Interface Device - the PIA for
Motorola, or the MUART for Intel

» Draw a simplified block diagram of the interface device, and explain the
purpose of the data, control, and data direction registers.

* Write a simple program that will configure the interface device in any
desired input/output combination. y

= Explain how the interface device can be used to drive displays and
encode keyboards.

« Use the interface device control lines to communicate with external
devices.

+ Write programs 1o initialize the interface device for several [/O control
applications (polling, complete handshaking, partial handshaking).

* Perform input and output handshakes using the interface device
control lines,

Serial Data Communications

* Describe how serial data can be represented using both amplitude and
frequency modulation techniques.

* Explain the difference between asynchronous and synchronous serial
dara transmission.

* Define what is meant by the term “baud rate” and how this term is
applied to serial data communication.

+ List three different methods for channeling serial data.

* Make parallel/serial conversions using the interface device.

_ B Ourlliln? éhc stc%s ncc;:lss‘aé'y for sofn_:\.r?t('iea conversion of serial data to

- ' aralle! data and parallel dara to serial data.

MICROPROCESSOR Fumi T = | : - Ilf))eﬁne the differel:n)-lce berween a UART, USRT, and USART.

 OPERATION : ' ' * Describe the internal structure and register functions of the
VIDEO EV-3810-A Asynchronous Communications Interface Adapter (ACIA). (for Motorola)

: * Interface to the ACIA. (for Motorola)

« Initialize and operate the ACIA to perform parallel/serial data
conversions. (for Motorola)

+ Describe the structure and operation of the internal 68HC11 SCI.

Advanced Core

A six-hour video series
covering 6800 family
programming, interfacing,
and applications.
- MICROPROCESSOR =i
TROUBLESHOOTING ﬁl’l‘l
VIDEO EV-3406 !l

« This 45-minute video is the perfect applications-based follow-up to the
microprocessor programming, and interfacing and applications courses.
It puts to use many of the concepts learned into real-world perspective.

* The tape reviews the general concepts of microprocessors then discusses,
in detail, troubleshooting and applications of microprocessors in today's
consumer electronics devices.

R T D T

SUBJECT TRAINER BACKPACK MPU EXPERIMENT
MODULE BOARDS
Motorola 6800 Family EInstructor—Led/‘Pre—wircd Boards) ETW-3800* ETW-3567 ETC-6811 ETB-6820
2y g Motorola 6800 Family (Instructor-Led/Parts Packs) ETW-3800* ETC-6811
Sie] [ntel 580853 ({nstructor-l.ed/Pre-wired Boards) ETW-3800" ETW-3567 ETC-8085 ETB-8085
© § Intel (8085) (Instructor-Led/Parts Packs) ETW-3800* ETC-8085
[@f=4 Motorola 6800 Family (Individual Learning) ETW-3400-A

*Also available is the ETC-128 Memory Module. Allows students to save their programs individually.
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tions, describes data converters, transducers, and
phase-locked loops. Students will construct several
microprocessor controlled devices, including a micro-
processor/stepper motor interface with a control cir-
cuit, and a programmable digital frequency synthesizer.

Course Objectives

2000000 OSO0O e s e

Experiment
Circuit

Boards
o ETB8055 |
O ["@ ]
.. . e ,,,ﬁu'w_
Course Objectives o

Memory

* Describe the hardware and software required to program an EPROM.
« Explain how to interface to a ROM device and read its contents.

* Describe how to interface to static RAM devices.

+ Explain the interfacing requirements of dynamic RAM.

* Qutline the internal memory features of the 68HC11.

= Explain how to use the internal 68HC11 RAM, ROM and EEPROM.

Programmable Timers

* Explain the function and structure of a programmable timer.

* Describe the internal structure and register functions of the
Programmable Timer Module (PTM).

« Explain the function of the PTM 1/O lines.

= Interface the PTM to a microprocessor-based system.

+ Address and initialize the PTM.

* Generate time delays, continuous waveforms, and one-shot pulses
using the PTM.

= Measure the period and/or pulse width of an externally applied
signal using the PTM.

* Measure the time between two external events using the PTM.

+ Initialize the PTM to perform the above mentioned timing tasks.
« Explain how to use the internal 68HC11 timer.

Analog Converter

« Interface a D/A converter tO a MiCroOprocessor system.

» Write programs to generate waveforms from a microprocessor
controlled D/A converter circuit.

Describe how a multiplying D/A converter circuit can amplify or
attenuate analog signals under control of a microprocessor,
Describe how D/A converters are used to control the direction of
rotation, speed, and position of DC motors.

Define the funcrion of a servo amplifier in a2 motor control circuit.

Interface parallel output A/D converters and V/F converters (0 a
microprocessor via the interface device.

Describe how an interface device is used to provide handshake
control of the analog conversion process of a parallel output A/D
converter.

Write a program to count pulses generated by a V/F converter.
Describe the circuit requirements of a typical data acquisition system.

Describe how sample/hold devices and analog multiplexers are
used with A/D converters in a data acquisition system.

Describe and provide an example of a microprocessor-based
industrial control system.

Temperature and Optical Sensing
= Explain the operating principles of RTD, thermistor, thermocouple,
and semiconductor type temperature sensors and transducers.

L

« It also serves as a handy refresher for those involved in occasional
microprocessor troubleshooting. )

T Y

PARTS TEXT WORKBOOK/ INST GUIDE/ IND.LEARNING VIDEO
PACK LAB MANUAL PROGRAM [OPTIONAL]
EB-6820 EB-6820-71 EB-6820-52 EV-3810-A & EV-3406
EB-6820-30 EB-6820 EB-6820-40 EB-6820-30 EV-3810-A & EV-3406
EBI-808% EBI-8085-71 EBI-8085-52 EV-3810-A & EV-34006
EBI-8085-30 EBI-8085 EBI-8085-40 EBI-8085-50 EV-3810-A & EV-34006

EE-3402 & EE-3405

For Pricing, See Center of Catalog

« Construct a microprocessor-controlled thermometer.

* Calculate the resistance of RTDs and thermistors from given
temperature coefficient and sensitivity values.

» Explain the operating principles of photoresistive, photovoltaic,
and photoemissive devices.

* List advantages and disadvantages of several different types of
temperature and optical sensors.

+ Compare the application merits of photodiodes and phototransistors.

« State several sensing applications for optical interrupter and optical
reflector devices.

+ Explain why optocouplers are used for electrical isolation.

Position, Proximity and Force Sensing

« Describe several common techniques used to measure the following
mechanical phenomena: position, motion, and force.

« Design magnetic detection circuits using magnetic reed switches
and Hall effect devices.

- Define stress and strain.

« State the three general types of stress/strain situations.

+ Explain how resistive strain gages are used to measure force.

+ Define and calculate the gage factor for a resistive strain gage.

Control Devices and Circuits

= Design a microprocessor-controlled SCR or TRIAC circuit.

= Explain how a microglroccssor can control the effective current to a
load using an SCR or C.

+ State the advantages of using an opto-isolator in a microprocessor
control circuit.

« List at least three considerations that must be taken into account
when you are using solid-state relays to control high current loads.

« Explain how to control the speed of the various types of DC motors.

= Describe the operation of bipolar and unipolar stepper motors.

= Explain how to control the direction of cotation, amount of rotation,
and speed of a stepper motor.

= Design and explain a microprocessor/stepper motor interface and
control circuit.

Microprocessor Applications

 Describe the two marketing directions that have been taken by the
microprocessor applications industry.

« Explain how a microprocessor is used to control exhaust emissions

and fuel economy in an automaobile.

State the features of a microprocessor-based weather station.

List several consumer product applications of a microprocessor.

Explain how multiple microprocessors are utilized io advanced

personal computer and business systems.

List the three major sections of an intelligent robot, and the three

major categories of industrial robots.

« Define and describe sensory feedback, CAD/CAM, and FMS.

List at least three advantages of using a CAD/CAM system in a

manufacturing process.

Describe a typical flexible manufacruring system.

Suggest several microprocessor applications in the aviation and

medical industries.

Explain several business applications of microprocessors, including

small business computers, word processors, copiers, cash registers,

and inventory control systems.

EV-3810-A & EV-34006

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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MASTER COURSE IN ELECTRONICS TECHNOLOGY

Electronics Courses

ter

This complete, state-of-the-art electronics pro-

W : oram is by far the easiest ... most affordable ...

G : and comprehensive way there is to learn and
excel in electronics — even if you're brand new
: to the field.

Comprehensive and Inexpensive

This program is priced unbelievably low
compared to all the competition. No one in
the industry can begin to match the quality and
value offered by Heathkit. Just look at every-
thing you get with your complete package:

« Basic Electronics Series Individual Learning
Programs: DC, AC, Semiconductor Devices
and Electronic Circuits

» Soldering Course and Video

« All four Basic Electronics Series Videos

* Computer-Aided Instruction (CAI-LITE) self-

Designed for Individual
Learning, this professional-
level ,l:)rogram in electronics
has all the ingredients for
mastering the technology.

Fast-Track Learning

Our video and Computer-Aided
Instruction tools deliver unprecedented
high-speed learning. You get the knowledge
and skills faster and easier. But at the same
time, set your own pace and choose your
own schedule. With demanding work sched-
ules, many students turn to Heathkit
Individual Learning Programs to master elec-
tronics—fast, and in the comfort of their own
home or office.

Enjoyable Multimedia Experience

Most people don’t want to learn by just
reading. Besides, learning by one method

alone simply doesn’t have the impact of a mul-

timedia learning program. That’s why the
Master Course in Electronics Technology pro-
vides so many different ways to learn.

Instead of reading for hours on end, you
will read a few pages, complete a self-test
review, watch a video clip, interact with a com-
puter, and build a circuit as part of an experi-
ment. And the Master Activity Guide leads you
through each “bite-size” step of the program.
The varied activities keep learning fun and
exciting while also increasing comprehension.

study programs for each of the four Basic Video

Electronics courses
+ Troubleshooting with the Oscilloscope video
+ Digital Techniques Individual Learning Program
+ Heathkit Analog and Digital Trainers as kits
« Digital Multimeter

« Complete tool kit for performing course
experiments and assembling kit trainers

Superior Instruction, Better Value

Compare our state-of-the-art Individual
Learning Programs with home study courses
offered by others. Not only do we deliver superi-
or instruction, more (and better quality) equip-
ment, and a bigger variety of learning experi-
ences ... we do it at a fraction of our “competi-
tors” prices!

For Pricing, See Center of Catalog 38

Six VHS video tapes make learning as sim-
ple as watching your favorite TV program. But
more importantly, it’s been proven that one
hour of fully animated, full-color video demon-

~ strations can be as effective as four hours of

classroom instruction.

Computer-Aided Instruction

The DOS-based computer (not supplied)
becomes the most powerful learning tool imag-
inable with four Computer-Aided Instruction
programs. Naturally, subjects are explained in
easy-to-understand terms. But what will amaze
and delight each student is the transformation
of each concept into animated, full-color
graphics and demonstrations that anyone can

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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understand and remember. These programs
teach, demonstrate, illustrate and check your
understanding of all major principles present-
ed with more than 40 fun-filled hours of in-
depth instruction, vivid graphics, and
unequalled demonstrations.

. State-Of-The-Art-Trainers

You will build real electronic circuits with
Heathkit Analog and Digital Trainers. Both
trainers are electronic kits that you build and
use as part of the course experiments.

Hands-On Experiments

Enjoy a pleasant change of pace with
hands-on experiments. Each course offers
opportunities to practice what is read,
watched on video and worked on at the com-

puter. Complete packages of parts and compo-

nents needed to perform the experiments are
included with the texts.

World-Famous Texts

Of course, there’s the world-famous
Heathkit Educational Systems texts. Each one
has been written by experts in their fields and
updated as technology changes. The texts are
based on clearly stated objectives with simple
step-by-step instructions. Frequent quizzes
are included to check understanding. These
texts are the cornerstone of your Master
Course in Electronics Technology.

Earn Real CEU Credit

You will earn 9 intermediate certificates of
completion and accumulate 25 Continuing
Education Units (CEU’s) of credit as you
progress through the program. At each mile-
stone, you have tangible proof of your accom-
plishment. And when the entire program is
successfully completed, including the compre-
hensive Master Examination, Heathkit
Educational Systems will send you a magnifi-
cent presentation-grade certificate of comple-
tion that you can proudly display in your
office or home.

« Semiconductor Devices Indiv. Learning Program

+ Semiconductor Devices CAI-LITE Program

* Semiconductor Devices Video

* Electronic Circuits Individual Learning Program

« Electronic Circuits CAI-LITE Program

¢ Electronic Circuits Video

* Analog Trainer Kit

+ Digital Techniques Individual
Learning Program

» Digital Trainer Kit

« Digital Multimeter

* 10 Piece Tool Kit

* Troubleshooting with the
Oscilloscope Video

» Hundreds of Electronic
Components

« 9 Intermediate Graded
Examinations

« Master Activity Guide”

« Master Examination®

« University-grade Certificate of Completion*
* These are features that are not available any other way.

IWhat you need:
* IBM PC compatible computer and oscilloscope

Master Course (DC through Digital)
EHS-3100-03 3.5” disks
EHS-3100-05 5.25" disks

Add the SO-4552 25Mhz Oscilloscope
EHS-3100-32 3.5" disks
EHS-3100-52 5.25” disks

Add the SO-4554 40Mhz Oscilloscope
EHS-3100-34 3.5” disks
EHS-3100-54 5.25” disks

Add the SO-4556 60Mhz Oscilloscope

EHS-3100-36 3.5” disks
EHS-3100-56 5.25” disks

Add Microprocessors to your Master Course
Add the EE-3401-A Microprocessor Theory and
Operations course, the EE-3402 Microprocessor
Interfacing course, the EE-3405 Microprocessor
Applications course, the ET-3400-A Trainer (kit),

IWhat you get:
* Soldering Course
+ Soldering Video
» DC Electronics Individual Learning Program
* DC Electronics CAI-LITE Program
* DC Electronics Video
* AC Electronics Individual Learning Program
* AC Electronics CAI-LITE Program
» AC Electronics Video

and complete Activity Guide. Upon completion,
you will have carned a whopping 48 Continuing
Education Units (CEU’s) and a beautiful presenta-
tion-grade certificate of completion forever testify-
ing to your achievement.

EHS-3401-03 3.5” Disks

EHS-3401-05 5.25” Disks
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The Jobs of Today and Tomorrow
Almost every corporation, governmental

body, school system, and independent business
is totally dependent on computers!
Understanding how computers work, how to
use them, and how to keep them working are
essential skills in almost all jobs—from the secre-
tary to the middle manager, from the shipping
clerk to the UPS driver, from the electrical con-
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TROUBLESHOOTING AND NETWORKING

MNOVELL

tractor to the NASA scientist. It doesn't matter
what vocation a student chooses, he or she will
be using computers—probably even at home.

But there is a severe nation-wide shortage of
trained computer technicians, field engineers,
and support personnel who truly know how to
maximize the performance of the PC—or to
maintain, troubleshoot, and service them. Even
more severe is the shortage of knowledgeable
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er training package has everything you need to
bring your students up-to-speed on computers.

The package is organized into the three most
commonly requested sections—Servicing,
Troubleshooting, and Networking. Most training
applications will require teaching all three skills to
provide students with the experience they need.
Offering these courses in sections also allows
instructors maximum flexibility so they can inte-
grate the program into their existing classes, devel-
op new highly overdue classes, and do it over
whatever time-frame works for them.

At the heart of each course is Heathkit's PC
Trainer. This trainer is built around a contempo-
rary, powerful and extremely popular PC made by
our sister company Zenith Data Systems. New
unique features have been added, and it has been
upgraded to make it more efficient and appropriate
for effective teaching.

In the complete package, you get all of the
training and equipment described on the next four
pages. ‘This way you get only the two PC Trainers
you need, and save a bundle by purchasing the
whole package at once.

Computer Servicing, Troubleshooting, and
Networking Course EZS-400

PC Trainer Specifications:
Zenith Data Systems Computer (Energy Star™ compliant)
CPU: 486SX-25MHz, upgradeable to DX-33, DX2-50/66, P24T
System Memory 4 MB, expandable to 64 MB

Local Bus Video with 1 MB DRAM to support up to 1024 x
768, 256 colors, noninterlaced, at VESA refresh rates,
expandable to 2 MB DRAM

COM]1, LPT1—COM2 available for FAX/MODEM or second
serial port

PS/2-compatible, 101-key Kevboard

3.5",1.44 MB Floppy Disk Drive

170 MB Hard Disk Drive

Two-button, PS/2-Compatible Mouse

people who can configure systems and set-up and

maintain PC networks. Super VGA, .28 mm Dot Pitch Video Display Monitor
Today, every vocational student must under- (Elf:gfg Sf)““m Compliant,Multisync monitor available upon

stand computers. Upgrading, maintaining, and MS-DOS and Windows Software

optimizing PCs, PC systems, and networks are all a Send/Receive Fax MODEM, with Software and Cable

part of computer literacy. That's why so many Heathkit's Unique Fault Insertion and Removal System

teachers and training directors have been telling us Software Backup Diskettes (with 40-disk storage box)

what kinds of computer courses they need. Well Diagnostics Software and Evaluation Disks

here they are! Heathkit’s comprehensive comput-

Schools and Commercial Accounts, please call

For Pricing, See Center of Catalog your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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The Heathkit PC Servicing course is a comprehen-
sive program covering virtually every subject a stu-
dent needs in order to service, maintain,
upgrade and optimize any PC; from general cir-
uit theory, to preventive maintenance, to module
stallation and system configuration, to
odule/board level troubleshooting and repair.
ixteen hands-on exercises illustrate all of the major
opics presented in the best textbook available.

N

w
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This hands-on course is structured so the student
» need not read every page of text. Rather, specific
@ topics are identified to keep reading to a minimum
: while providing a thorough learning experience.

* Yet, everything the student would ever want to
know about PCs is available for those who wish to
go beyond the normal reading assignments.

The course assumes a working knowledge of MS-
DOS and Windows. It also assumes a general knowl-
edge of analog and digital electronics.

Course Objectives

* Disassemble and reassemble a typical personal computer.

« Identify the major components found in a PC.

+ Perform preventive maintenance procedures on the PC.

« Use visual and audio troubleshooting techniques to identify a
malfunctioning component, module. or circuit board.

« Use diagnostic software to test and evaluarte all circuits, ports,
and disk drives in a PC.

* Remove and install a floppy disk drive and a hard disk drive,
and properly prepare and configure the drives.

* Configure and install a second floppy disk drive.

» Backup and restore data on a hard disk to/from a floppy disk.

+ Configure the svstem parametess in a PC and store the infor-
mation in CMOS memory.

« Configure a video display for screen resolutions and colors.

+ Explain dot pitch and resolution in a video display.

« Install additional system and video RAM and reconfigure the
computer to accommodate that new memaory.

292090000 RSO CRERONOTOOPOODROTOERRSONODOSODR

+ Use jumpers, switches, and software to configure /O
addresses. interrupt request (IRQ) lines, and direct memo-
rv access (DMA) channels for various circuits in a PC.

+ Install and configure a FAX/MODEM.

* Use the MODEM to receive a file from a bullerin board.

« Send and receive a FAX.

« Perform simple maintenance on a keyboard.

= Use troubleshoorting techniques to evaluate, isolate, and
identify several malfunctions down to the board or
module level.

Course Outline

Disassembling the PC
Inside the PC: Pieces of the Picture
Avoiding Service: Preventive Maintenance .
Troubleshooting: What to do When Something Goes Wrong
Installing New Boards (Without Creating New Problems)
Repairs with Circuit Boards and Chips
Semiconductor Memory
Power Supplies and Power Protection
Hard Disk Drive Overview and Terminologv
Hard Disk Drive Installation
Hard Disk Preventive Maintenance
Hard Disk Failure Recovery
Floppy Disk Drives
Printer Sofrware
Printers and Printer Interfaces
Modems and Seral [nterfaces
Keyboards
Displays and Display Adapters
Buyving New Svstems and Upgrading Existing Systems
Multimedia
Appendixes:
Resource Guide
Short Overview on Reading Hexadecimal
Characreristics of Available Hard Disk Drives

Lab Experiments

Computer Disassembly

Component Identification

Computer Reassembly

Using Diagnostic Software

Configuring The Computer
Troubleshooting Methods

Computer Memory

Hard Drive Removal and Installation
Hard Drive Failure Recovery

Floppy Drive Removal and Installation
The FAX/MODEM

Evaluating the Keyboard

Video Characteristics and Memory
Improving/Upgrading the Hardware and Software
Troubleshooting a Malfunctioning PC
Advanced Troubleshooting Techniques

What You Get

Heathkit PC Trainer (see page 41 for description)
PC Servicing Textbook, Workbook, and Instructor’s Guide
PC Servicing Course Parts Pack:
4 MB SIMM (System RAM), 128 KB Secondary Memory Cache

1 MB Video DRAM (Two 512 KB x 16 ZIPs), 5.25", 1.2 MB
Floppy Disk Drive, Serial and Parallel Loopback Connectors,
Heathkit's Unique Fault Insertion Board, Parts Storage Case

PC Servicing Course EZS-401
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PERSONAL COMPUTER
TROUBLESHOOTING.

Troubleshooting PCs to the
Component-Level
The PC Troubleshooting course is the logical
extension to the PC Servicing course. It is a2 com-
prehensive program on how to troubleshoot a
computer problem down to the specific defect.

Factory service centers seem to always be on the
look-out for competent technicians. Because of the
equipment and facilities needed to perform compo-
nent-level maintenance, serious troubleshooting is
often limited to these service centers. This course
prepares students for this type of job.

Creating the need for in-the-field component-
level repair is the recent influx of clones that have
limited, if any, "factory" support— and situations
where replacement modules and boards are not
readily available. This course prepares students for
this type of service also.

To ensure “real-world” learning, students study
the operation of various computer circuits using
the same technical manuals and schematics used by
factory service technicians. Students then use that
knowledge, diagnostics software, and common test
equipment to troubleshoot malfunctions often
found in typical PC circuits.

Malfunctions are created by the instructor using
fault-insertion modules within the PC Trainer.
These modules allow for over 20 different types of
faults in various circuits. Although the faults are
designed to function individually, they can be com-

For Pricing, See Center of Catalog
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bined to create a virtually unlimited number of
complex problems for advanced students.

Because most components in PCs are surface-
mounted, the student will not replace the suspect-
ed defective part. However, the student will identi-
fy the cause of the malfunction and explain to the
instructor the steps taken to reach that conclusion.

The course assumes completion of the PC
Servicing, Digital Techniques and Microprocessors
courses, or equivalent knowledge.

Course Objectives
* Use proper safety precautions to protect yourself,
and your equipment.
« Explain several logical procedures for isolating a
malfunction.
* Demonstrate the ability to locate and trace a signal on a
schematic.
« Use a schematic to locate signal lines in the computer.
« Demonstrate the proper use of diagnostic software. an
oscilloscope. and a logic probe.
« Use visual, audio, and elecrronic troubleshooting
techniques to identify malfunctioning peripherals, boards,
or Components.
- Analyze and identify at least 20 different component-level
malfunctions in a typical PC.
« Analyze, isolate, and identify the causes of simultaneous
malfunctions.

Course QOutline

Computer Circuits Overview

CPU and Support Circuits

System Monitor and [/O

System and Secondary Cache Memory
Video

Disk Drives and Their Conrtrol
Investigative Techniques

Lab Experiments

Through a series of 20 experiments, the student will become famil-
iar with all aspects of troubleshooting the PC. Students will learn
1o apply logical step-by-step procedures to isolating specific trou-
bles in the CPU, the ISA bus, hard drive, floppy drive, serial ports,
parallel ports, etc. Students will learn to use diagnostics, service
manuals, and schematic diagrams. '

What You Get

Heathkit PC Trainer (see page 41 for description)

PC Troubleshooting Course Textbook

PC Troubleshooting Course Workbook

PC Troubleshooting Course Instructor's Guide

PC Troubleshooting Course Parts Pack:
Heathkit's Unique CPU Fault Insertion Board
Hearhkit's Unique ISA Bus Fault Insertion/Status Board
Heathkit's Unique Video Faolt Insertion Connector
Heathkit's Unique Floppy Disk Drive Fault Insertion Connector
Serial Loopback Connector
Parallel Loopback Connector
Computer Trainer Service Manual
Computer Trainer Service Schematics
Parts Storage Case

PC Troubleshooting System EZS-402

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570
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Yet Least Common Skill

Possibly the most needed skill, yet the
least understood, is personal computer net-
working. It truly is the buzzword of the 90’s.
The use of computers for sharing or commu-
nicating information is growing faster than
any other application for computers.

Networking—A Critical
Communications Tool in Almost
All Businesses and Government

Unfortunately, most networks. are origi-
nally installed by someone who works out
the bugs and then leaves. Then, when one
little connection goes out, or a board goes
bad, or a new user is added, or new software
is installed, or server disk space becomes
scarce, it can literally render all users help-
less. That's why it is so vital to have some-
one around who knows how to install,
update, and maintain networks.

lied Com
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Until recently, networks were only in
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NETWORKING

...Continued

larger organizations which could afford the
position of Network Administrator. Even large
companies have difficulty filling these posi-
tions. But today, hundreds of thousands of net-
works are installed each year in all sizes of
organizations. There are simply not enough
skilled people to handle the new needs creat-
ed by all these networks. Networking skills
simply have to become an integral part of
every computer curriculum. This course is
the way to add networking to your curriculum
quickly, easily, and affordably.

Networking—Teach it With
Heathkit

In this course, students learn how to
specify, install, and maintain local area net-
works. They learn the basics and protocols of
data communications and communication
architectures. They learn LAN cabling, net-
work operating systems, and internetworking.
And they also learn about managing and trou-
bleshooting networks and internetworks.

0900809000 SS 9000 COTOSOS QS0 D
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Course Objectives

* Install and configure FAX/Modem cards in Lab Exercises
computers and communicate between Peer-to-Peer
them. Modems:

Install and Configure Modems, Install and
Configure Communications Software, Connect
Telephone Lines, Operate Modems and Transfer

* Install and configure typical networking
interface cards

* Install and configure typical networking soft- Files, Operate Modems as fax machines and trans-
ware including Novell NetWare Lite and  fer messages, Troubleshooting Experiment
Workgroups for Windows. : Windows for Workgroups — MicroSoft:

* Demonstrate the proper technjques for con- Install and COﬂﬁgUfe Cards, Install and COI]ﬁgUfC
necting networks using twisted pair and Communications Softw.a.rc, Connect Cab!es,

) Operate and Transfer Files, Troubleshooting
coaxial cables. :
Experiment.

+ Set-up and configure a peer-to-peer network. NetWare Lite — Novell:

* Set-up and configure a client-server network. Install and Configure Cards, Install and Configure

« Set-up and configure an Ethernet Network in Communications Software, Connect Cables,
both a bus and a star configuration. Operate and Transfer Files, Troubleshooting

Experiment

+ Plan, layout, and configure a network for a

: . Client/Server
specific application.

NetWare Lite — Novell:

* Explain the advantages, disadvantages, and Install and Configure Cards, Install and Configure
characteristics of the most popular types of Communications Software, Connect Cables,
networks. Operate and Transfer Files, Troubleshooting

Experiment
Course Outline What You Get |

« Networking Basics » Two Heathkit PC Trainers (see page 41 for

description)

* Introduction to Data Communications
« Computer Networking Textbook

* Activity Guide/Laboratory Workbook

« Two Windows for Workgroups software
packages

« Two Novell NetWare Lite software packages

* Two modems

* One RJ11 telephone cord (w/ cross pinning)

» One ethernet hub (8 RJ45 in and 1 thincoax
our)

+ Two Ethernet interface cards

+ Two RJ45 cables

« Two BNC terminators

* Two BNC F/M/F T-connectors

* One coax cable

+ Heathkit's Unique Trouble Insertion Module

* Two Storage Boxes '

* Communications Architectures

* Local Area Networking

« Communications and LAN Cabling

* Network Operating Systems (NOS)

* LAN Design, Planning, and Implementation
* Internetworking in a LAN Environment

* Internetworking in a WAN Environment

* Troubleshooting LANs: Tools, Techniques,
and Strategies

* Interoperability Using Standards-Based
Protocols

* Troubleshooting Enterprise Networks
* Internetwork Management

PC Networking Course EZS-403

= Schools and Commercial Accounts, please call
For Pricing, See Center of Catalog 45 your Heathkit Distributor. See page 58.
Individual Students call Heathkit at 1-800-253-0570




MASTER COURSE IN PERSONAL COMPUTERS

For Individual
Learning
Students To “‘
Become the
Computer
Experts They
Always

Wanted To Be

Master Computer courses

Over 100 Million Personal twitches back and forth across the disk. The

CompUterS (PCS ) Are In Use... microscopic space between these two fast mov-

and the number is increasing every day. Many ing surfaces is dwarfed by the tiniest speck of
opportunities arise from the fact that PCs do not dust. Eventually, the inevitable happens and the
last forever. Computers are machines, and, just like head grazes the speeding disk. The result is a dis-
automobiles, require care and maintenance. Also, astrous “disk crash”... a true calamity for the user.
the applications and software we use are constant- And yet, this is the ultimate fate of nearly every
ly changing, requiring faster processors, more hard disk. If it has not happened to your PC yet,
memory, and larger disk drives. Like automobiles, one day it will. How do you put-off that day for as
you can choose to fork out big bucks every few long as possible? And when it finally happens,
years for a newer model PC, or you can maintain, how do you recover from it? We’ll show you how.

repair, and upgrade to keep your computer run-
ning strong. The Master Course In Personal
Computers can teach you how to keep all of the
PCs in your office, business or home, fresh, useful,
and optimized without having to replace them
every few years.

Ironically, most PC failures are not hardware
malfunctions at all. They are “soft” failures that
can be corrected from the keyboard by anyone
knowledgeable enough to recognize the problem
and fix it. The Master Course In Personal
Computers equips vou to deal with many other

Think about how dependent businesses and dilemmas of the PC revolution. How do you keep
individuals are using computers and how disas- your PCs running as well as possible, for as long
trous the consequences are when a computer as possible? Then, once they fail, how do you
breaks. The older they are and the more they are recover from the failure quickly and gracefully?
used, the more likely they are to fail. This kind of specialized knowledge is in big

Consider the hard disk as just one example. Its demand. It can increase your responsibilities and
outer surface travels over 50 miles/hour. And yet, a your pay check in any environment where PCs
fraction of a hair away, a delicate read-write head are used.

- . Schools and Commercial Accounts, please call
For Pricing, See Center of Catalog 46 your Heathkit Distributor. See page 58.
Individual Students call Heathkit at 1-800-253-0570
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Here are some of the things you will
learn on your way to becoming the

resident PC expert:

* Disassemble, identify the major components, and
reassemble a typical PC.

* Perform preventive maintenance procedures to a PC

+ Use visual and audible troubleshooting techniques to
identify a malfunctioning component, module, or
circuit board in a PC.

« Use diagnostic software to test and evaluate all of the
circuits, ports, and disk drives in a PC.

* Remove and install a floppy and a hard disk drive and
properly prepare and configure the drives.

* Backup and restore data on a hard disk drive.

» Configure the system parameters in a PC and store the
information in CMOS memory.

+ Configure a video display for different screen resolu-
tions and displayed colors.

* Explain dot pitch and resolution in a video display.
+ Install and configure the computer memory.

« Use jumpers, switches, and software to configure I/O
addresses, interrupt request (IRQ) lines, and direct
memory access (DMA) channels for various circuits.

+ Install, configure, and use a send-and-receive
FAX/MODEM.

Our course provides everything you
need... including the computer!

This is not some no-name clone that will leave
you searching the world for parts and service. This
is a fully loaded Zenith Data Systems Energy Star™
compliant computer with:

* 486SX-25MHz, upgradeable to DX-33, DX2-50/66,0r
P24T; with 170 MB Hard Drive, 3.5",1.44 MB Floppy
Drive, 4 MB of system memory, expandable to 64 MB

+ Local Bus Video with 1 MB DRAM to support up to
1024 x 768, 256 colors, noninterlaced, at VESA
refresh rates, and it’s expandable to 2 MB DRAM

« Serial port, parallel port, an internal second serial port
connector for a FAX/MODEM or a second serial port

* PS/2-compatible, 101-key Keyboard, and Mouse

- = Super VGA, .28 mm Dot Pitch, Multisync Video
Display Monitor
* MS-DOS and Windows pre-installed

A True Multi-Media Learning
Experience

Using a combination of Computer-Aided
Instruction (CAI), printed material, hands-on exer-
cises, and diagnostic software, there is no other
course of comparable value or effectiveness any-
where. Throughout the course you will learn much
more than just replacing computer boards.
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In fact, you will accumulate the knowledge-equiva-
lent of taking many of our comprehensive
Individual Learning Programs separately.

You will end up covering our intensive 50-hour
core electronics series courses in our famous com-
puter-aided instruction format. With the computer
as an interactive teacher, you will enthusiastically
breeze your way through our easy-to-follow core
electronics courses:

« DC Electronics

* AC Electronics

+ Semiconductor Devices
* Electronic Circuits

+ Digital Techniques

These courses will equip you with a foundation
of knowledge so you understand how and why dif-
ferent computer subsystems operate.

To learn everything you need to perform pre-
ventative maintenance, troubleshoot, repair, and
upgrade your PC to keep it running and at peak
efficiency, you will study the theory and conduct
the many hands-on exercises in our new Individual
Learning Program:

* PC Upgrading and Maintenance

The most extensive and complete

program around—you also get:
+ One 4 MB SIMM to increase system memory to 8 MB

+ One 128 KB secondary memory cache
» Two 512 KB x 16 ZIPs to increase video memory to 2 MB
+ Send-and-receive FAX/MODEM, with software
* Software backup diskettes
* A 40-disk capacity, 3.5" diskette storage box
» ZDS diagnostics software and evaluation diskette
+ An 11-piece PC servicing toolkit
+ Six Individual Course Examinations
« Six Individual Course Diplomas
« Nine CEUs of credit
+ The Master Examination
« A Presentation-Grade Diploma (when the Master
Examination is successfully completed)
As a prerequisite to completing this compre-
hensive program, you should have a working
knowledge of MS-DOS and Windows.

Make an investment in your future. Order your
Master Course in Personal Computers today.

YT T sessassssnsne sessssrasiann seas

Master Course in Personal Computers

EHS-6002
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VCR SERVICING

Electronics Courses

: VCRs — How they work

— How to fix them
The VCR is a remarkable combination of
; mechanics and electronics. If you look inside a
: VCR, you find a vast array of pulleys, belts,
motors and microelectronics. The VCR is not
: only intimidating, it also has a notorious reputa-
+ tion of failing. Indeed virtually every heavily-
used VCR will require attention of some kind -
within a year or so... usually just after the war-
ranty expires. Many repair shops charge a bun-
dle for VCR servicing. The irony is that most
malfunctions are mechanical breakdowns or
just plain old dirt and dust accumulations that
are incredibly easy to learn to fix.

Now students can learn everything neces-
sary to keep VCRs running flawlessly for years.
This course is a prime example of a "school-to-
work" type program.

And you may be surprised at how easy it is
to learn. For many problems, you don’t have to
be an electronics wizard or an expert at micro-
mechanics. Surprisingly, many problems can be
fixed quickly and simply once you know the
tricks. Often the problem may be something as
simple as dirty video heads, jammed tapes,
worn rubber belts or rollers, dirty contacts, etc.
These are things that can be fixed quickly using
the tools we provide.

But unlike other VCR repair courses,
Heathkit's course goes far beyond the routine.
Students delve into, test, and troubleshoot the
sophisticated electronic circuitry of one of the
most technically advanced VCRs ever built. We
not only teach these secrets, but we also show
preventative maintenance techniques that will
greatly extend the life of any VCR.
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VCR servicing course

features one of the
finest VCR’S ever

We supply everything you need... including a
top—noFthhy\/CR.y =¥ .

In order to absolutely insure that your initial
VCR encounters are successful, we leave nothing to
chance... not even the VCR. Our step-by-step experi-
ments and demonstrations lead you through the
intimidating mechanics and electronics that make
up the modern VCR. And what a unit we have cho-
sen to serve as your laboratory! This fully-loaded
RCA VHS unit is one of the most technically
advanced and feature-packed VCRs ever made!

Characteristics of the VCR Included with Course:

« Master Touch Universal Remote Control (controls
30 brands of TVs) « Built-in VCR Plus Auto-
Programming System * Double Azimuth 4-Head
Video System + 181-Channel Cable Compatible
Tuner « Simplified On-Screen Programming

» On-Screen VCR Setup Display « VHS Hi-Fi Stereo
Recording/Playback « MTS Broadcast Stereo
Reception « 8-Event, 1 Year Programmable Timer
« Special Effects - Search, Still, Single-Frame,
Advance and Variable Slow Motion « Pro-tect Plus
» Dual VCR Control with AutoEdit ¢ Level Meter
Display + Timer Backup *Automatic Head Cleaner
» High-Speed Rewind

This Complete VCR Servicing Course Includes:

+ Troubleshooting and Repairing VCR text (700 pgs)
» Experiment Manual/ Activity Guide « VHS Test
Pattern Tape * High Reliability and Surface Mount
Soldering Video « VCR Tape Simulator
Troubleshooting Aid * 10-Piece Tool kit

* VCR Head Cleaner and other VCR Cleaning
Supplies « VCR Lubricants & Rubber Revitalizer

+ A Collection of Common Replacement Parts

« RCA Service Manuals

Lab Experiments:

» Unpacking, Hookup, & Testing « Looking Inside
the VCR + The Tape Cartridge * High Reliability and
Surface Mount Soldering « VCR Cassette Simulator
« Safety » Head Cleaning and General Maintenance
* Replacing Video or Hi-Fi Audio Heads « Power
Supply Problems ¢ Linear Audio and Control Heads
« Hi-Fi Stereo « Loading Motor « Signal Checking at
the Microprocessor

What You Need:

« TV« Multimeter « Oscilloscope * 9-volt battery

Suggested Course Pre-requisites:
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+ Introduction to Videociussette

= How VCRs Work
* Tools and Supplics for VCR

+ Introduction and Basic Troubleshooting +
+ Rourine Preventive Miinienance
+ General Cleaning and Preventive

« DC through Digital Techniques or equivalent

---------------------------------------- sesssbsasnbbsaassnana

Course Outline

* VCR First Aid

* Troubleshooting and Repairing
Non-VCR Problems

* Troubleshooting -

+ Troubleshooting VCR Malfunctions

+ Specilic Troubleshooting & Repair
Magnctic Recording Theory

- VCR Operaung Theory

+  Advanced Troubleshooting

* Repairing Camcorders

The VCR Environment

Recorders

Maintenance

Maintenance



The Hottest New
Consumer
Electronics Product

image transducers, plus how electronic
signals are recorded onto magnetic media
and played back again. Beyond mainte-
nance and repair, this course also embod-
ies students with the knowledge to get
the most out of their own camcorders.

Students learn how to clean, service
and repair camcorders. They delve into,
test, and troubleshoot the sophisticated
electronic circuitry of one of the most
technically advanced camcorders ever

Camcorders—Marvels of Electronics Technology built. We teach these secrets and show preventa-
Because millions of pc()ple each year huy tive maintenance techniques that will greatly
camcorders, servicing camcorders is already extend the life of any camcorder.

one of the fastest growing career fields. That's
why no serious electronics student should be . :
: + 1 lux low-light recording + 12x power zoom

without this course. * 2 line/2 page titler + Accessory hot shoe
Camcorders are marvels of technology . 8_‘:;161(/1'65&13_01}83 infr‘afedlautofocus

that have progressed to the point of near-per- 3 1deo a0 He COLD )

fection. Ten vears ago you would have spent Eég;ggns ftugg:ﬂtggfgbggfgg SR

over $10,000 to get video-recording equip-

Characteristics of The Camcorder

ment this exceptional. With micro-engineer- What You Get:
ing and surface-mount technology, camcorders . ggﬁ gzgjggm%ﬁgrde{;cf{ %gfsgg?édgif;]ﬁ;‘ggfk
i A p " . " . . X T - 1 h .
Jdm Bie amazing Lombmat.lonl bt fagetan + Experiment Manual/Activity Guide
ics, photo-optics, and electronics into a box + VHS Heathkit Test Pattern Tape + VHS blank tape
that fits in your hand. « High Reliability and Surface Mount Soldering Video
_ . * Cleaning Supplies: Head cleaner, Lintless swabs,
Sophisticated Yet Failure-Prone Chamois wands, Grease, Rubber revitalizer
Like VCRs, camcorders are notorious for * Solder braid « Final Exam package + Tool pack
failing. The dirt, dust, and lint alone from Lab Experiments:
using it around the home, on vacations, at par- « Unpacking, Hook-up, Testing * Mechanism
ties, or merely taking it in and out of its case is Servicing Video < Looking Inside « Infrared Light
enough to degenerate its performance. Detection ¢ Safety < The Tape Cassette « Using the
: L g ’ Cassette Simulator <+ High Reliability and Surface-
Since camcorders are gaining in popularity Mount Soldering Video « Viewfinder and Camera
and represent a big investment, the demand Block Disassembly + VCR Removal « Head Cleaning
for qualified camcorder service technicians iﬂ g?ﬂ%ra} (ll\damtIenag_cc \:i Picplaailg Vldi() g}‘ Hl'lg
outpaces supply. Yet, you may be surprised HAUD KACaLS, T oaoIig SIOTET. o Sl sl A
how easy it is to learn to service them. Many Control Heads -« Signal Checking at Test Points
problems can be fixed quickly and simply What You Need:
once you know the tricks and have the tools. + TV « Multimeter « Oscilloscope + 9-volt battery
The problem may just be dirtv video heads, Suggested Course Pre-requisites:

jammed tapes, worn rubber belts or rollers,

« DC through Digital Techniques or equivalent
dirty contacts, etc. & 8 9 1

sasssssasnnss ]

Unlike others, Heathkit’s course goes far Course Outline
beyond the routine. Students learn the theo- e R IO
ries of light, optics, color, electronic shutters, + The Camera Section + Remove and Replace
LA I N N NN N N NN ENNEENRNSIEISNEIMNEIESIMSHNRISIMNNEH:N,] ::\Iit::‘l::rt::::}l :;ilzi:‘:::‘:{?\l&::ﬂ::::?;:““
Course ET-4020 .

o Schools and Commercial Accounts, please call
For Pricing, See Center of Catalog your Heathkit Distributor. See page 58.

Individual Students call Heathkit at 1-800-253-0570




TV SERVICING COURSES
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= : Comprehensive Course Provides
== : Foundation for General

Q.: Electronics Servicing

Q. Today’s color TV sets are true marvels of
< ¢ electronics design and engineering. They

contain a wider variety of electronic circuit-
ry and assembly techniques than virtually
any other electronic device in their price range.
Fact is, the TV set we have selected is equipped to
function as a practical, affordable real-life electron-
ics laboratory.

That’s the basic premise behind Heathkit's
TV Servicing Course.

With just a few simple test instruments, our
comprehensive textbook, experiment manual and
hands-on experiments, plus a brand new RCA 20”
stereo color TV set (included with the course),
students explore and learn about assembly tech- .
niques used in today’s highly complex electronics
equipment and how to service virtually all of the
important circuit designs.

Today’s typical TV sets utilize both analog and
digital circuitry, as well as surface-mount technolo-
gy and conventional assembly techniques. They
employ a wide range of semiconductor devices,
including linear and digital ICs, bipolar and field-
effect transistors, diodes and varactors. They also
use a variety of magnetic devices including flyback
transformers, deflection coils, degaussing coils,
and speakers. They even use a vacuum tube!

TVs work with frequencies from DC to several
hundred MHz and most of the ranges in between,
and with voltages ranging from a few microvolts to
30 kilovolts.

i Course ET-4001

50 - Tuners and Remote Controls

The bottom line is, once students under-
stand how modern TV sets work and have
learned how to troubleshoot, align, maintain
and repair them, they will have mastered a body
of knowledge that goes far beyond TV repair
and maintenance — into the wider universe of
electronics servicing in general. And that’s
what our course is designed to do!

What you get:

« 20-inch RCA stereo color television with remote control

+ Hardbound Television and Video Systems textbook

« Experiment Manual/Activity Guide - leads you step-by-step
through your course with 13 hands-on lab sessions.

You will learn the operation, alignment, troubleshooting and
repair techniques first hand.

« Isolation transformer

+ VHS Test Pattern Tape - tums your VCR into a Test Pattern
Generator to produce several different types of test patterns.

* RCA Service Manuals - used by factory authorized service
technicians for troubleshooting and repairing. You will
learn how to use them.

* RCA Beam Bender - used to converge the three electron
beams in the picture tube so that each strikes only the correct
color phosphor.

= Alignment tools

= Chapter quizzes

= Comprehensive final examination

« Hearthkit grading service

+ Heathkit Educartional Systems Certificate of Completion

Lab Experiments:

« Safetv (Cabinet removal, high voltage areas)
« Low voltage power supplies

* High voltage power supplies

= Vertical deflection circuits

* Horizontal deflection circuits

» Vertical sync circuits

« Convergence

« Special circuits

* Tuners

AGC

Horizontal retrace

Picture tube removal and replacement
Audio system

Characteristics of the TV Set:

* A 20-inch RCA stereo color television + Remote control

+ Cable ready + 68 off-the-air channels « 122 cable channels

* On-screen programming * Auto programming < Sleeptimer

« On-screen clock * Commercial skip feature + MTS Stereo
sound + RF, Composite, and S-video inputs

What you need:

* Digital Multimeter, Oscilloscope
* VHS video casserte recorder (VCR)

Course Requirements:

+ Core Electronics Series courses
* One of our Digital Techniques courses
« Our Microprocessor courses, or equivalent knowledge

R O T T

Course Qutline

* The Television System

+ Television Receivers

+ Electronic Components

* Test Equipment and Servicing Aids
* Troubleshooting Techniques

* Power Supplies

* Vertical Deflection Circuits

+ Horizontal Sweep Generators

* Sync Stages

* Drivers, Output, and High Voltage

*+ Video IF, Detector, and AGC

+ Video Amplifiers

+ Chroma Signal Processing

+ Chroma Switching and Color Sync
* Working with CRTs

+ Television Sound

+ Digital TV. Monitors, Enhancement
+ Video Cassetie Recorders

* VCR Troubleshooting and Repair
+* Projection Television

+ Shutdown/Startup Systems
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COMMUNICATIONS COURSES

Electronic Communications

This course teaches amplitude, frequency, and phase
modulation. It explores the technologies of

transmitters and antennas and explains \ et deerl o Lk e b
how all these components can be \ A Sampling of Course Objectives I
linked to form communica- ﬁé + Explain the characteristics, advantages and disadvan-

tions systems.

Students will do seven
experiments including build-
ing AM and FM transmitters
and receivers, a time division
multiplex transmitter, a dara
communications modem and
more.

tages of amplitude frequency and pulse modulation.
= Analyze the composition of complex waveforms.
= Describe operation of AM/FM transmitters and
receivers. '
= Construct basic communications circuits.
« Explain differences between frequency and phase
modulation.
* Discuss frequency and time division multiplexing as
methods to increase communications channel capacity.
« State the characteristics and uses of transmission lines.
+ Explain ¢lectromagnetic radiation and propagation, and
list the various types of propagation.
= - « Discuss the basic types of antennas, including dipoles,
E\ed.ton‘c: cati : ; «L,‘ LY verticals and directional arrays.
comn‘\um 18 * Discuss basic communications systems, including TV
i" and FM stereo broadcasting and data communications.

-
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Data Communications and Networks

This course covers terminal devices, modulation,
multiplexing and transmission media,
including telephone and special-
ized data nerworks.
Digital and analog signal-
ing techniques, phone
circuits, networking and
data transmission are dis-
cussed in full detail.

Course material is
reinforced by 11 lab-
oratory experiments.

A Sampling of Course Objectives

» State the characteristics of 2 communication channel for both ana-
log and digital transmissions.

= Explain signaling techniques used with DC and AC signals.

Identify the different digital communication codes in common

usage and list their typical uses, advantages and disadvantages.

Compare typical modulation systems used with DC/AC signals.

Explain how Pulse Code Modulation works and state its strengths

and weaknesses.

Describe the process of multiplexing signals.

AND NETWORKS Compare the types of transmission media used in the world's

Ry : communications systems.

{ ENUACCAMLNCATONS Describe the organization and operation of the telephone system

and state its use in data communication.

List the varieties of data-transmission networks and compare their

operation and suitability for data communication.

List the various types of transmission impairments that affect data

transmissions and state how their effects can be corrected.

Analvze computer systems security issues when interconnected by

data communications and how to avoid unauthorized access.

List the major data networks operating today and how they are

used by the average consumer.

-

DATA COMMUNICATIONS
AND NETWORKS

e R T T T srassresana

SUBJECT TRAINER PARTS TEXT WORKBOOK/ INST GUIDE/ IND.LEARNING
PACK LAB MANUAL ADMIN GUIDE PROGRAM

ELECTRONIC COMMUNICATIONS y

(=) Ty (Instructor-Led) ETW-3600 EB-6G106-30 EB-6106 EB-6106-40 EB-G106-50

=2 (Individualized Learning)  ETW-3600 EE-3106-A

% ESl DATA COMMUNICATIONS and NETWORKS

=3 = % ~led 5 (7.1¢ Sf. LS TR R C RSO - () R-BO000-5

@)= {In: L_rmlm_!.u.) 1:_'[\\ 1000 EB-8090-30 EB-8090 EB-8090-1( LEB-809()-30 )

(Individualized Learning)  ETW-1000 L8090

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

For Pricing, See Center of Catalog
Individual Students call Heathkit at 1-800-253-0570
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LASER TECHNOLOGY

Lasers, now used routinely to perform delicate nents, and learn the effects and potential hazards of laser
surgery, are also used 1o transmit information over light, plus the effects of infrared radiation.
long distances, melt metals, cut materials and inscribe Students will transmit and reproduce sound over a
information. New applications are being discovered laser beam and work with a laser to measure light and
daily. Students study laser design, tvpes and compo- transmit data.

Course Objectives

LASER TECHNOLOGY COURSE + Defines basic optical terms and concepts related to lasers.

EB-610 (instructor-Led) » Compares laser light with “ordinary” light.

EE-110 (individual Learning, 3 CEUs) + Lists the essential components of lasers.

+ Explains the function of each laser component.

+ Shows how laser light is generated and how it can be modulared.

» Identifics various types of commaon lasers by their output.

= Marches a type of luser to a given application.

* Recognizes salety hazards for different classifications of lasers.

+ Calculates power density at the focal point of a lens if laser and opti-
cal parameters are given.

« Before taking this course, students should have taken the basic elec-
tronics courses through Electronic Circuits and have a basic knowl-
edge of algebra.

Electronics Courses

1ed
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LASER TRAINING SYSTEM
EWX/S-4200-A & ETS-4200 (KIT)

» This commercial quality training system
includes a low-power Class IT helium-neon laser
— and a laser receiver. Together this powerful
system gives students first-hand experience with an acwal laser and
accurate laser measuring equipment.

* Transmirtter features a helium neon gas laser that generates an intense,
easv-to-see red light, and a pilot light.

* Features a mechanical beam shutter for extra safety. a tripod mount and
signal input jacks to use with an external modulating signal source.

» The transmitter is equipped with modulation circuitcy — unique for a
laser in this price range — to demonstrate the latest communicarions
technology.

«The receiver comes with a built-in derecror and a builtin relative power
meter to measure the beam's intensity, audio amplifier and speaker.

« UL Listed

Specifications

Output Power: 0.4-0.9 mt/

Wavelength: £32.8 nM, visible red

Beam Diameter: at |/ePTS 0 49 mm

Beam Divergence: | 64 mrad

Polarization: random

DHHS* Class: ||

Modulation Bandwidth: 300 Hz-20 k-2 +/- 3 dB

Auxiliary Input: | volt peak-to-peak

Microphone Input: 100 mV peak-to-peak, designed for crystal

_ mucrophone of 50k impedance

Laser Light Power Requirements: 120 VAC, 60 Hz @ 15 wals

Do i be
*M Dimensions: 3* Hx 4" W x 14" D (3.3 x 9.5 x 35.2 cm|
Weight: 3 Ibs [1.2 kg)

L R

SUBJECT TRAINER PARTS TEXT WORKBOOK/ INST GUIDE/ IND.LEARNING
PACK LAB MANUAL ADMIN GUIDE PROGRAM
B LASER TECHNOLOGY
=81 (Instructor-Led) EWS-4200-A EB-610-30 EB-610 EB-610-40 EB-610-50
IR (Individualized Learning) EWS-4200-A EE-110
i
0z

52



The EB-611 Electro-Optics course covers basic
optical principles, light sources, displays and light-reac-
tive components. The course also gives an overview
of fiber optics and describes how electro-optic devices

ELECTRO-OPTICS COURSE

EB-611 (instructor-Led)

ElectroOptics

Course Objectives

dre linked to form communications circuits.

Before taking this course, students should have
taken DC Electronics, AC Electronics, and
Digital Techniques.

Electro-Optics

Course Objectives

Optrcal Principles

« Describe the characteristics of light.
Determine the wavelength of any given
light frequency.

Determine the approximate cofor of any
visible light wavelength.

Explain the difference berween the radio-

metric and photometric systems for mea-
suring light.

Describe the following interaction of
light and matter: Reflection, Refraction,
Absorption, Diffusion

Predict the reaction of light rays to the
following optical components: Mirrors,
Lenses, Prisms

Define the following units of measure-
ment used in optics: Energy, Flux,
Incidence, Exitance, Intensity, Sterance

Sources

h
i
L=
@
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Describe the generation of light at the
atomic level.

Explain the operation and characteristics
of incandescent lamps, gas discharge

lamps, light emitting diodes, laser devices.

.

= Describe two methods of obtaining popu-

Correctly bias an LED indicator circuit.

Describe the characteristics and advan-
tages of coherent light.

Explain why energy puwmping is neces-
sary for laser operation.

lation inversion.

Display

» Describe the two major classifications of

displays.

List the four main tvpes of character
displays.

Describe the major advantages and disad-
vantages of each type in various
applications.

Explain the various electronic circuits
necessary to drive character displays.
Describe the capabilities of graphic dis-
play systems.

List the parts of a cathode ray tube and
explain their functions.

Describe the capabilities of graphic dis-
play systems.

Explain the three major CRT scanning
techniques.

Describe the operation of the “shadow
mask” color CRT.

Light-Reactive Devices

-

Describe the four major categories of
light-reactive devices.

State the major physical and electrical dif-

ferences between photoconductive and
photovoltaic cells.

Determine the proper circuit load to
obtain maximum power from a photo-
voltaic cell.

Describe how solar cells can be connect-
ed to form solar batteries and arrays.
Correctly bias photodiodes for use as
light detectors.

Compare the characteristics of PN and
PIN photodiodes.

Compare the relative merits of photodi-
odes and phototransistors.

Describe the operation and characteris-
tics of a PHOTOTET device.

List the similarities and differences
between SCRs and LASCRs.

Describe the advantages and limitations
of the photomultiplier tube.

Describe the construction and applica-
tions of integrated interrupter modules.

-

Compare the operational characteristics
of interrupter and reflector modules.

Explain the photoelectric effect.

List the criteria for judging photodetector
performance.

Recognize the major photodetector types
and describe their operation.

Describe the parts of a typical photode-
tector receiver circuit.

Fiber Optics

.

Describe the two methods of light propa-
gation within optical fibers.

Caleulate the critical angle of propagation
and numerical aperture of a step-index
fiber, given N.

Describe the three types of optical fiber
constouction.

Compare the advantages and disadvan-
tages of each type of fiber for given appli-
cations.

List and compire the characteristics of
plastic and glass fibers.

List five general areas where energy or
information can be lost in a fiber optic
darta link.

Name five factors that determine the
amount of light coupled from a source to
a fiber.

Describe the differences between a gen-
eral purpose LED and a fiber optic LED.
Describe six factors that contribute o
attenuation within a fiber-to-fiber connec-
tor.

Compute the dB loss due to reflection
when coupling light into or out of a fiber,
given the refractive indices of the core
material and the coupling medium.
Explain the relationship between SNR
and bit error rate.

Fiber Optic Systems

-

.

Classify fiber optic communication sys-
tems using three performance parame-
ters.

Describe eight different types of fiber
optic communication systems.

Compare the performance of different
systems using three performance factors.
Describe the varjous kinds of fiber optic
connectors and splices.

Compare the relative merits of the differ-
ent connectors and splices.

Prepare a system budget for power loss
and rise time.

INST GUIDE/
ADMIN GUIDE

EB-611-50

SUBJECT
ELECTRO-OPTICS

TRAINER

~“Numbers

ETW-3700

For Pricing, See Center of Catalog

PARTS TEXT WORKBOOK/
PACK LAB MANUAL
EB-611-30 EB-611 EB-611-40

Schools and Commercial Accounts, please call
your Heathkit Distributor.

Individual Students

See page 58.
call Heathkit at 1-800-253-0570
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OSCILLOSCOPES

ST

gned these deluxe
25, 40, and our new 60 MHz
dual-trace oscilloscopes to out
perform “look-alike” products

BELERRRRLRARREVILL L =

Deluxe Oscilloscopes

You can’t always judge an oscilloscope by its
front panel. You may have seen others that at first
glance look similar to these Heath instruments,
but don’t be fooled. After checking out the com-
petition, you'll agree that Heath scopes can’t be
beaten for value. These ergonomically designed
dual-trace oscilloscopes give accurate measure-
ments and include a host of time-saving features.
Simply put, you just can’t buy a better instrument
for the money.

The 25 MHz SO-4552 is ideal for Heathkit
courses, while the 40 MHz SO-4554 and 60 MHz
SO-4556 are perfect for engineering applications
and servicing today’s high speed equipment. Each
scope gives you, 1 millivolt-per-division sensitivity
that lets you measure signals too small for 5 milli-
volt instruments. Each has a 10X horizontal mag-
nifier that lets you expand signals twice as much
as ordinary 5X magnifiers. TV horizontal and verti-
cal triggers let you look at TV waveforms that
would confuse less sophisticated trigger circuits.
And the trigger holdoff function lets you achieve
stable triggering on repetitive pulse trains. You
can use the A+B mode with B inverted to make
differential measurements without ground refer-
ence and the XY mode for Lissajou patterns.

150 MHz Probe

Features that make these scopes a
pleasure to use

These instruments operate on 90-264 VAC,
50/60 Hz, and have been extensively tested to
meet UL requirements. Each has a built-in
component tester for in-and-out-of-circuit cur-
rent vs. voltage testing. A beam finder saves
you time by forcing off-screen traces back on
screen. The variable graticule illumination
makes for easy observation of signals under
low light conditions and is essential if you
expect to record your measurements with an
oscilloscope camera. The handle adjusts so
you can tilt the scope at a convenient angle.
When not in use, the handle can be stowed. A
built-in calibrator lets you check instrument
accuracy and adjust the compensation of your
probes. The SO-4554 and SO-4556 feature a
9KV accelerating potential for bright traces at
higher sweep speeds.

Specifications:

Venical: Ranges: 3 mV 1o S V/DIV: in 1-2-5 with variable, Magrafication: 5X. Accuracy
(1 kHzYy: £3%, £5% for X5 gain. 504552 Bandwidth' 1 1o 25 MHz, DC 1o 10 MHz on
1 mV/DIV, Risc Time: 18 ns, $O-4554; Bandwidth: OC 10 40 MHz, DC 1o 15 MHzon 1
mV/DIV. Rise Time: 9 ns. 501536 Bandwidih: DC to 60 MHz on | m\V/DIV.Rise Time:
3.8 ns. Overshoot: 3%, Maximum Inpul: 400 V. Operating Modes: CHA. CHB, DUAL
(ALT or CHOP), and ADD. Horizontal: Sweep: .25 1o Lus/DIV; in 1-2-5 sith varable.
Detay Sweep (30-4556 only) .25 (o 1us/DIV, In 1-2-3 with vanable. Magnification: 10X
Accuracy: £3% for X1, £6% for 10X, X-Y: Sensitiviry: Same as CHA and CHB.
Frequency Response: DC 1o | MHz. Trigger: Source: CHA, CHB, LINE and EXT
Coupling: AUTO, NORM, TV-V, TV-H. Slope: "+ pull Trig Level for =7, External Input:
Impedance: 1 ML, 30 pF. Maximum Input 300 V. General: Power: 90-264 VAC, 50/60
He, 40W, Dimensions: $.25"Hx 12.75" W x 17.25" D,

50-4552 25 MHz Oscilloscope

SO-4554 40 MHz Oscilloscope
$0O-4556 60 MHz Oscilloscope

[ E NN NN NNENNENNENENNENNRENNNENRNNENRNJNN NN NENHNENNMEHNHRIEHNHNIEMNHMNH;ENINE-RJSRHNJE N
Enjoy premium performance without the premium price. This feature-
' packed P-150 probe with switchable 10:1 and 1:1 ratios delivers everything
\ you want at an economical price. Advanced design delivers quick pulse
: \ response and faster rise time — less than 1.5 ns. P-150
54 PS-150 Two probe set



SOLDERING, METERS AND TOOLS

Heathkit soldering course is
great for industrial training too

Soldering is a critical skill when working with
electronic equipment. One faulty connection can
cause major equipment failure. Learn everything you
need to know about making the right connections in
this clear, concise course. You'll learn the techniques
of soldering, proper iron size and temperature. You'll
learn how to make strong connections, how to avoid
solder bridges - and even how to desolder.

What you get:

» Comprehensive illustrated text

* 6 hands-on experiments

* Complete parts package
EI-3133
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Pocket-sized DMM measures up
to 10MHz
This portable DMM is virtually a full-test
bench packed into a single, hand-held unit!
Unit gives 0.5% basic accuracy and a long list
of features: Frequency measurements to 20
< MHz; resistance up to 2000 Megohms; capac-
ot itance, transistor hFE and LED tests. Unit
also serves as logic probe up to 20 MHz.
Test leads included. SM-2372
Specifications:VOLTS DC: Ranges (5) 200 mV-1000V, Accuricyv:Z(0.5% rdg + 1 digit).
VOLTS AC: Accuracy :£(1.0% rdg + 4 digits). AMPS DC: Ranges: (5) 2000A o 104,
Accuracy® :=(1.0% rdg + 1 digit). AMPS AC: Accuracy”:=(1.2% rdg + 4 digits). RESIS
TANCE: Ranges (7) 20002000 MQ. Accuracy™:=(.8% + 2 dgt). CAPACITANCE: Ranges
(5 2000 pf-20 uF. Accuracy: (3% rdg + 10 digits), FREQUENCY: Ranges (5): 2 kHz-20
MHz. Accuracy™ =(1.0% rdg + | digit). GENERAL® Power: 9 volt alkaline bauery includ-
ed. Battery Life: 20-100 houors,
Economical full-function meter
Compact unit is perfect for the lab, work-

bench or field. Its 312 digit display gives
readings to 1999 and automatic polarity indi-
cations. Functions include resistance, capaci-
tance, transistor DC gain and diode test, and

audible continuity. Current ranges, except

for 10A range, are fuse protected. Test
leads included. SM-2311

Specifications:VOLTS DO Ranges (33 200 mV- 1000V, Accuracy:
£(0.5% rdg + 1 count). VOLTS AC: Ranges:(5) 200 mV-730V, Accueacy™

(100 rag. + 4 counts). AMPS DC/AC: Rangesi(5) 200uA-10A AMPs DL

Accuracy =0 1L.0% rdg + 1 count). AMPS AC: Accuruey:=(1.0% rdg + | count), CAPACT-

TANCE: Ranges:(5) 2000 pf 20 pF. Accuracy: £(3% + 10 counts). RESISTANCE: Ranges

(6) 200-20 M. Accuracy”:=(8% rdg + | count). GENERAL Poveer: 9 volt battery inchud-

ed. Bawery Life: 400 hours. Input impedanee: 10 MO}

Autoranging DMM is real tough customer
This DMM is shock- and water-resistant with indus-
trial grade, safety vellow case. It fea-
tures 3 12 large, easy-to-read digit numer-
als and a 40-segment analog bar graph.
Display also shows polarity, overrange.
display hold and measurement unit
annuciators. DMM measures AC and DC Je.@
voltages, current, resistance, continuity [Z=5
and diode test. Current ranges are fuse [
protected. Safety enhanced test probes
included. SM-2380
Specifications:VOLTS DC: Ranges (5) 200 mV-1000 V. Accuracy: £(0.5% rdg + 1 digit).
VOLTS AC: Acouracy:=(1.25% rdg + 5 digits). AMPS DC: Ranges: (3) 2000A 0 20A.
Accuracy®: 2(0.75% rdg + 1 digit). AMPS AC: Accuracy™:(40 Hz 1o 500 Hz) £(1.25% rdg
+ 5 digits). RESISTANCE/CONTINUITY: Ranges (6) 2000220 ML), Accuracy™ +(0.75%
rdg + 1 digit). DIODE CHECK: Ranges:(3) 0-200 mVDC. 0-2.0 VDC., 0-3.0 VDC.
Accuracy: 2(1.5% rdg + 5 digits). GENERAL: Power: 9 volt battery included. Bauery
Life: S00 hours.

For Pricing, See Center of Catalog

Power supply monitors

current and voltage
A quality power supply
for top performance at 0-30
VDC and full 3 amp output.
Unit features clean output, overload protection con-
stant voltage and current modes, plus current and
voltage meters. SP-2762

Specifications: Output: Volts: 030 DC Amps: 0-3A. Ripple. <5 mV peak-to-peak. Line
Regulation: 0.025% +2 mV. Load Regulation: 0.23% + 3 mV. Power: 120 VAC. 60 He
Dimensions: 6.5" HXx 9" Wx 11" D :

Ungar soldering irons
Ungar irons are some of the very best vou'll find,
yet they are surprisingly economical. The 25-wartt
unit is ideal for electronics, hobbies and delicate
repairs. Features replaceable tip design and com-
fortably molded heat-resistant handle. UL listed.
Iron holder included.
GDP-3125

Tool kit with case

This handy tool kit includes a Weller
20-watt soldering iron with 2 interchange- /g
able tips, a soldering aid. a 4-ounce "
spool of solder, wire strippers, diago-
nal cutters, 4” needle nose pliers,
1/4” nut driver, and both slotted and
Phillips screwdrivers. and carrying case.
10-piece tool set

GHP-1270 \
An incredible value, this 10- &
piece tool kit includes a 30-watt UL “% :
listed soldering iron, solder, stand, .
soldering helper and clip-on heat g
sink. Plus, vou'll get needle nose
pliers, a diagonal cutter and 3
screwdrivers. ST-100

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.
Individual Students call Heathkit at 1-800-253-0570




ADVANCED WEATHER COMPUTER

* In conformance with the National Weather Service and FAA guidelines for Wx instrumentation at supplementary aviation Wx reporting stations.

Professional-Quality

Weather Computer

The Heath Advanced Weather Computer is great
for the casual weather observer, yet it meets the
demands of a professional meteorologist. Thousands
of these Weather Computers are used in schools, air-
ports, police stations, museums, radio and TV stations
around the world. It’s the most sophisticated and
affordable weather instrument of its kind.

The computer displays wind speed and direction,
indoor and outdoor temperatures, wind chill, baromet-
ric pressure, time and date. Sensors allow displays for
indoor and outdoor humidity, dew point temperature,
rainfall and fog potential. Up/down arrows on the
barometer, temperature and humidity displays show
direction and rate of change. Visual and/or audible sig-
nals warn of severe weather. With the keypad, you
can recall peak gusts including direction and time of
occurrence; value and time of occurrence for high and
low temperature, barometric pressure and humidity.
By recalling rate of change in the last hour/last 24
hours, you can observe weather trends and determine
the severity of a storm or current conditions.

The wind boom assembly uses high-speed
infrared switching diodes and a shutter system for
unmatched accuracy and reliability. Four stainless steel
bearing assemblies allow the computer to sense even
the slightest breeze and guarantee long-term accuracy.

The rain gauge sensor measures rain in remote
locations for a constantly updated display. And with
the RS-232 interface you can record weather statistics
for later analysis. Using your own PC software, weath-
er data can then be turned into charts or graphs. You

can even use 2 modem with your PC to access that
weather information from another modem-equipped
PC. Measures 5.8" Hx 15.5” W x 8.8" D.

What you get:
+ Deluxe Weather Computer
+ Indoor/Outdoor Relative Humidity Sensor
+ Rain Gauge Sensor
+ RS-232 Computer Interface
+ Technical Manual
+ Software and Boom Assembly

IDS-5001

To Purchase Individual Components:

Indoor/Outdoor Relative
Humidity Sensor

IDA-5001-01 Kit

Rain Gauge Sensor IDA-5001-02
RS-232 Computer Interface IDA-5001-03 Kit
Technical Manual IDA-5001-04
PC Compatible Software IDA-5001-05

Boom Cable 100ft. IDA-1290-02
Build It Yourself And Save!
Kit Advanced Weather Station
Build it yourself with the same features as the
assembled weather station. Order Accessories IDA-
5001-04, IDA-5001-05, and IDA-1290-02 separately.
IDS-5001-02

Precision 2 12 ft.
56 Boom assembly
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MOST ACCURATE CLOCK I

Now, You Can Deliver
Precision Time To

Every Room Of Your Home
or Office Building

More than ten years ago, Heath made preci-
sion timekeeping affordable and accessible with
the Most Accurate Clock. Thousands of these
clocks are counted on every minute of every day
by police and fire departments, TV and radio sta-
tions, airports and railroads, commercial office
buildings, and of course those of us who simply
insist on having the right time all the time.

Now Heath is proud to introduce the Most
Accurate Clock II, with the same rock-solid accu-
racy as our original clock, but with the added
benefit of remote time display. This amazing
timepiece receives and displays electronic time
from National Institute of Standards and
Technology (NIST) broadcasts. Plus, the Most
Accurate Clock II shares that ultra-precise time
with one or more remote clocks plugged in any-
where in your home or business.

While it continually monitors NIST short-
wave broadcasts from Fort Collins, Colorado,
this high-tech instrument displays the hour,
minute, second and tenth-of-a-second in local or
Universal Coordinated Time. It even gives UTC
1 time, used by astronomers and navigators, and
is so accurate that it’s time-corrected for the
wobble in the earth’s rotation. When the 10
MHz receiver is locked onto the NIST signal, the
clock displays the time with an unbelievable
accuracy of *10 milliseconds. Front panel indi-
cators show the status of time data signal recep-
tion. The Most Accurate Clock Il improves on
the classic with timebase trim indicators, which

CEESORRNRRS  oE a a
T YOU APPLY YOUR KNOWLEDGE

B ———

PRACTICAL KITS LE

For Pricing, See Center of Catalog

CAPTURE DATA TRIM DN HI SPEC TRIM UP SIGHAL

Most Accurate Clock Il
#

display timebase error correction, and a signal strength indicator to gauge
reception of NIST signals. Time is shown in 3/4” and 9/16” LED digits.
Rear panel speaker and volume control allow you to listen to NIST time
broadcasts. Requires Powerline Interface Accessory for use with remote
clocks, or the RS-232 Interface Accessory gives you the clock’s time and
status on your computer. Operates on 120 VAC with included power sup-
ply or 11-14 volts DC. A 10 MHz dipole antenna is recommended but may
not be required in your area.

Most Accurate Clock II GC\W/-1001
Remote Clock. Features alarm,

capture, signal and hi-spec indicators

to show status of main clock; receives

NIST time from Most Accurate Clock II. GCW-1001-01
Most Accurate Clock II with

Powerline Interface GCS-1001-A
Most Accurate Clock II with

RS-232 Accessory and Software GCS-1001-B
10 MHz Dipole Antenna GCA-1001-03

Digital Clock Adjusts Brightness
Automatically

Step-by-step instructions guide you from start to finish to build a fea-
ture-packed clock that displays the date and time and adjusts its bright-
ness automatically according to surrounding light. Built-in battery back-
up keeps the clock running even in a power failure. Snooze alarm
sounds at nine-minute intervals. Handsome cabinet measures 2.8" H x
7.1 W x 4.4" D. Battery not included.

Kit GC-1108

Portable Radio

This portable AM radio couldn’t be more practical to own. It gets
great reception with its high-gain antenna, and a 2" dynamic speaker
ensures crisp, clear sound. Uses one 9-volt battery (not included).

Kit GR-1009

Schools and Commercial Accounts, please call
your Heathkit Distributor. See page 58.

Individual Students call Heathk{'t at 1-800-253-0570
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DISTRI BUTORS - Distributor listing for schools and industrial inquiries.

Individual customers, please call Heathkit®
directly at 1-800-253-0570.

. ALABAMA . TECHNICAL TRAINING AIDS, pP.0. BOX 20464, BIRMINGHAM, AL 35216 .. eveiiiiiniiiinianiennn 205-988-9231
: ... HEATHKIT EDUCATIONAL SYSTEMS, p.0. BOX 1288, BENTON HARBOR, M1 49023 ..... 800-253-0570
® ARIZONA cocg iy WEST TECH TRAINING, P.O. BOX 2047, SCOTTSDALE, AZ 83252 .....ciiiiiieiieeeeieeeeeeeieeeeeen.. 800-342-0991
L4 ARKANSAS .........ccceeeevnee.. TECHNICAL TRAINING AIDS, P.O. BOX 20464, BIRMINGHAM, AL 35216 .. veovvnriniinnnninineieans 501-224-6354
. 205-988-9231
@ CALIFORNIA-NORTH ........ GEORGE L. OLIVER CO., P.0. BOX 1842, FREMONT, CA 94538 .. e B00-877-6720
< CALIFORNIA-SOUTH.......... RANESCO, 4790 IRVINE BLVD., 4790 RIVINE BLVD.. STE 105291, IRVINE, CA 92720 .. 800-824-9939
: COLORADO.......ccoocveimrnerns WEST TECH TRAINING, P.0O. BOX 2047, SCOTTSDALE, AZ 85252 1..vvviveerniiiieeeciirainienseneanseess 800-342-9991
® CONNECTICUT ....ovvvvvvneens TECHNICAL EDUCATION PRODUCTS, 87 SOUTH RD., HAMPDEN, MA 01036..0..ccvevvveinnnnn 800-331-8324
® .... RONALD A. WILLIAMS LTD., P.0. BOX K-34, RICHMOND, VA 23288 800-752-6968
: WASHINGTON DC ............ RONALD A. WILLIAMS LTD., P.0. BOX K-34. RICHMOND, VA 23288 800-752-6968
. FLORIDA-NORTH ......ccoove. TECHNICAL TRAINING AIDS, 502 SOUTH PHELPS, WINTER PARK, FL 32789 . ..coviuiniiiienicnn, 4076475373
@ FLORIDA-SOUTH TECHNICAL TRAINING AIDS, 2630 ALOE AVE., COCONUT CREEK, FL 33063 305-979-1669
: GEORGIA TECHNICAL TRAINING AIDS, 3615 PARKMONT CT., NORCROSS, GA 30092 404-447-5231
5 205-988-9231
® HAWAIL........oeeeieeveeeeeeeeee.. HEATHKIT EDUCATIONAL SYSTEMS, P.O. BOX 1288, BENTON HARBOR. MI 49023 ....vvvvveenannnnne 800-253-0570
: WEST TECH TRAINING, P.0. BOX 2047. SCOTTSDALE, AZ #3252 1venveiriiecerie e eerieeerevesneene e 800-342-9991
S . JBH TECHNICAL SALES, 9243 BELLEFORT, MORTON GROVE, IL 60053 . 708-966-9310
@ NONAME, INC.. 2701 GRAND AVE., GALESBURG, IL 61407 ...uuiuiiiinriiiiiinierianiaiaeseaseaieasaseanains 800-373-6135
- HOWARD AND SMITH, INC., P.0O. BOX 457. ROYAL OAK, MI 48008 ...vvvviiiieeeeeieeieeeeiereeineains 800-437-0085
b LEARNING CONCEPTS, 12315 W. 100TH PLACE. LENEXA, KS 66215 ... 800-289-6463
@ LEARNING CONCEPTS, 12315 W. 100TH PLACE, LENEXA. KS 66215 800-289-6463
@ TECHNICAL TRAINING AIDS, P.O). BOX 17537, COVINGTON, KY 61017 wcvveeeereiive e, 006-331-6665
: TECHNICAL TRAINING AIDS, P.O. BOX 20464, BIRMINGHAM, AL 35216 1.0 ociiiiiniinianne 6G01-856-0006
® 205-988-9231
@ MATNE: i TECHNICAL EDUCATION PRODUCTS, 87 SOUTH ROAD, HAMPDEN, MA 01036.................. 800-331-8324
: MARYEAND oo s RONALD A. WILLIAMS LTD., P.0. BOX K-34. RICHMOND, VA 23288 ......evviiiierineieeeeaenneaneaa 800-752-6968
® - MASSACHUSETTS .............. TECHNICAL EDUCATION PRODUCTS, 87 SOUTH ROAD, HAMPDEN, MA 0§036........ccccu.-o: 800-331-8324
® MICHIGAN............ .... HOWARD AND SMITH, INC., P.O. BOX 457, ROYAL QOAK, MT 48068 e 800-548-9948
: MINNESOTA ...t HEATHKIT EDUCATIONAL SYSTEMS, £.O. BOX 1288, BENTON HARBOR, MI 49023 ....ieiiiiiiinniinnins 800-253-0570
® MISSISSIPPL:ccoovcvmmnimmvnninisis TECHNICAL TRAINING AIDS, p.0. BOX 232, RIDGELAND, MS 39158 . ..c0iiiieiins e ceaninninns 601-856-0006
B 205-988-9231
: MISSOURI ....ooeeeiciier e LEARNING CONCEPTS, 12315 W. 100TH PLACE, LENEXA, K8 66215 1vvvriirrviersiessseeseneneenne. S00-289-6463
il MONTANA........ .... HEATHKIT EDUCATIONAL SYSTEMS, P.0. BOX 1288 BENTON HARBOR, M1 49023 .. 800-253-0570
& NEBRASKA .......coovvvveinirnnnn LEARNING CONCEPTS, 12315 W. 100TH PLACE, LENEXA, KS 66215 1.ovieiuiieioiineiiieinionees e 800-289-6463
» NEVADA ..o GEORGE L. OLIVER CO., P.0. BOX 1842, FREMONT, CA 94538 ..eeriiiieieiienrninnsnirnirecnmnnninnnes 800-877-6720
: NEW HAMPSHIRE. .... TECHNICAL EDUCATION PRODUCTS. 87 SOUTH ROAD, HAMPDEN, MA 01036... 800-331-8324
o NEW JERSEY iivcivicivisonisin DRYDEN EDUCATIONAL SALES, 525 PROSPECT AVE.. NEPTUNE, NI 07753 .0.cccovuereeerreeinnnnns 800-354-2606
@ NEW MEXICO...........cocee.... WEST TECH TRAINING, P.O. BOX 2047, SCOTTSDALE, AZ 85252 ooiiieieieeciiie e eiieaeeeneeeeeeas 800-342-9991
: TECHNICAL EDUCATION PRODUCTS, 87 SOUTH ROAD, HAMPDEN, MA 01036... 800-331-8324
® CAROLINA TRAINING ASSOC., P.O. BOX 816, SANFORD, NC 27330 ... oveeveorecvereesesievrsrasarin 800-962-8815
@ HEATHKIT EDUCATIONAL SYSTEMS, P.0. BOX 1288, BENTON HARBOR. MI 49023 ...ooviviviiniiiiiiinnees 800-253-0570
: SIMC TRAINING SYSTEMS, 709 CONANT ST, MAUMEE, OH 43537 .eoociiiiiiiiiiiiiiiniiriireneeas 800-421-7462
& 419-891-9969
® OKLAHOMA .. vicreienn. TEACHING SYSTEMS, 9050 AUTOBAHN DR., STE 100, DALLAS, TX 75237 ccvvevieieeieniiieirerinnesins 800-762-4133
: OREGON .. ... HEATHKIT EDUCATIONAL SYSTEMS, P.O. BOX 1288, BENTON HARBOR, MI 49023 ......oooviiiniennen.nn 800-253-0570
. PEN NSYLVANL?\ EAST DRYDEN EDUCATIONAL SALES, 525 PROSPECT AVE., NEPTUNE, N) 07753 .ccveiviinceniiecins 800-354-2606
o PENNSYLVANIA WEST ...... SIMC TRAINING SYSTEMS, 709 CONANT ST.. MAUMEE, OH 43537 ooioiiiiiiiaiiiin e aee e 800-421-7462
_ 419-891-9969
: RHODE ISLAND ... TECHNICAL EDUCATION PRODUCTS. 87 SOUTH ROAD, HAMPDEN, MA 01036......0ciiueinns 800-331-8324
@ SOUTH CAROLINA .... CAROLINA TRAINING ASSOC., P.O. BOX 816, SANFORD, NC 27330 ...covvvevinnenns eeeeee. B00-9G2-8815
* SOUTH DAKOTA........ .... HEATHKIT EDUCATIONAL SYSTEMS, P.0. BOX 1288, BENTON HARBOR, M1 49023 ....... veeeeeen. 800-253-0570
: TENNESSEE i TECHNICAL TRAINING AIDS, P.0. BOX 17537, COVINGTON, KY 41017 coovvieviieviieeieiiienne. 006-331-6665
a 205-988-9231
® TEACHING SYSTEMS, 9050 AUTOBAHN DR.. STE. 100, DALLAS, TX 75237 vvviviisiinissnsinne e 800-7624133
~ WEST TECH TRAINING, P.00. BOX 2047, SCOTTSDALE, AZ 85252 v evoveveeeeers e 800-342-9991
® TECHNICAL EDUCATION PRODUCTS, 87 SOUTH ROAD, HAMPDEN, MA 01036.......0ccueen.. 800-331-8324
o RONALD A. WILLIAMS LTD., P.0. BOX K-34, RICHMOND, VA 23288, .....0viiiiriieiainanianniinns 800-752-6968
: HEATHKIT EDUCATIONAL SYSTEMS, p.O. BOX 1288, BENTON HARBOR, M1 49023 ....... e 800-253-0570
® WEST VIRGINIA ... RONALD A. WILLIAMS LTD., P.O. BOX K-34, RICHMOND, VA 23288.......ccovrriiminmiineaaiiiannns 800-7526968
® WISCONSIN.......... HEATHKIT EDUCATIONAL SYSTEMS, p.0. BOX 1288, BENTON HARBOR. M1 49023 ..vivvvveiiniiineecenis 800-253-0570
: WYOMING .oovviiviieecin WEST TECH TRAINING, p.0. BOX 2047, SCOTTSDALE, AZ 85252 ..coocuviciricinceeninnnnnesnen. 800-342-9991
L]

® CANAD oo ELECTROLAB, LTD., P O. BOX 320 BELLEVILLE, ONTARIO, CANADA K8N 5A5 ..ooooiiiiiiiieee. 800-267-7482
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DOING BUSINESS HONORABLY

30-DAY NO-RISK GUARANTEE
Simply put, you can't lose with Heathkit. If you're not absolutely satisfied,
just return the product and we'll refund your money.

Order by Phone 24 Hours a Day
1-800-253-0570

The fastest and casiest way to place an
order, all day, every day. Most phone orders
are processed within 24 hours. (Items
ordered together may not always be
shipped together). To check on an order
already placed, please call Monday - Friday
8:00 a.m. to 4:30 p.m. EST.

Order by Fax 24 Hours a Day
1-616-925-4876

Just fax a copy of your completed order
form, anytime, day or night.

Order by Mail

P.O. Box 1288,

Benton Harbor, Ml 49023

Please give full address, including apartment
number, if any. Please print legibly to avoid
error. [nclude quantity, model number,
descriprion, weight and price for each item.

Customer Service

For answers to questions about returns and
exchanges, call 1-800-253-0570 Monday -
Friday 8:00 a.m. to 4:30 p.m. EST.

Minimum Order
Our minimum order for product and/or
replacement parts is $15.

Return Policy

You may exchange or return any
product within 30 days of purchase.
Please use the Product Return Form that
will be enclosed with vour order.

Technical Consultants

Qur technical consultants are ready o
answer your questions about products
before or afier any purchase from a
Heathkit Educational Systems catalog.
Please call 016-925-4914 Monday - Friday
8:00 a.m. 1o 4:30 p.m. EST. For help with
Heath/Zenith Security and Lighting prod-
ucts, call 616-9255181.

Parts Replacement and Product
Repair Service

To order parts, call 1-616-925-5899 Monday
-Friday 8:00 a.m. to 4:30 p.m. EST. Please
have the part number ready. For product
service, call 616925-3273, Monday - Friday
8:00 a.m. 10 4:30 p.m.

Catalog Subscription

To order a FREE Heathkit Educational
Systems Caialog, call 1-800-44-HEATH

24 hours a duy, 7 davs a week. When you
place an order your name is automaticallv
added 1o our mailing list.

1994 Heath Company. Hearh and Heathkin are registered rrademarks of Heath Company, Heath Company reservies the nght 10

alier product availability, pnice and/or specificadons without notice Windows, MS/DOS. Windows and for Workgroups are regis-
tered trademarks of Microsoft Corporation. NetWare and NetWare-Lite are registered irademarks of Novell Corp. All other brand

product and company names appearing in this cawloy are regisieced trademarks of their respective holders

ONE-YEAR LIMITED
WARRANTY ON ALL
HARDWARE AND
EQUIPMENT

Shipping Charges/ F P
Cont. US. St Accresses Sh|pp|ng
Ship Wt Sripping &
w | e=os || INfOrmation
i-2 35.75
34 $8.50 1. Total the ship weights
5.0 57.00 of all items ordered.
1014 $850 2. Determine the shipping
1519 51025 ;tdiéfe\ tor your teal
20-29 51200 i
30-35 $16.00
4049 $20.00
5068 $26.00
70-99 $39.00
100+ £55.00
Standard Delivery
To Shipping Charges | Delivery”
Continental U.S. (Sireet | (s2e chan abova) 7-10 days
Addresses)
Contingntal U.S{P.0. | $1.00 per pound+ 7-10 days
Boxes) 5200
APOIFPO 51.00 per pound+ 10-20 days
3300
Mlaska Hawail, Puena 51,00 per pounds 10-20 days
Rico $5.00
Express Delivery
Ta Shipping Charges | Delvery”
Cominenial U 8. (Street | §1 25 per paunds 2-3 days
Addressas) 5800
Continental U 5.(P.O ot avilabla it avadanle
Baoxes)
APQFRO nat gvalable nat avallzble
Alaska Hawai, Puerto | $1.25 per pound+ 4.5 days
Rico S$11.00

-
He a th klt : Ship to (if different than bill to).
°
. Name
Educational ¢
Address
Systems o
®
P.O. Box 1288 - Apt.
Benton Harbor, Ml e ciry
49023 ¢
® State ZIp
Name ®
b If address is incorrect, please correct here
Address ot
® Name
ApL. °
e Address
City e
° ApL.
State ZIP @ :
e City
; ¢ 2
Daytime phone ( ) e Sute ZIP
(in case we need 1o coONLACT vou conceming vour grder).
QUAN. MODEL DESCRIPTION PRICE TOTAL SHIP
NUMBER PER ITEM PRICE WEIGHT
|
L
_______ — | -
SUBTOTAL Total Ship
Order Toll-Free 24 hours a day Less alGiance Hany __ Weight
1 _800_2 5 3_0570 Merchandise TOTAL Ibs.
FAX Your credit card order g‘f{’;_;”?’i& KS 4.8% ,:g‘;jﬁm
616-925-4876 W S0 NC 60w VA4s -
Sr.-:p'l:l;--Chanqes T N
| _{Sea Shipping Chan) . +
For Express Delivery please check D BGFTS,:"'D'%';:PUNT 0B-270

See Shipping Chart for express charges
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"ecymaied delivery lor produets in stock
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Payment Options
O

Charge. Most approved credit card orders are
processed wathin 24 hours and your account mall
not be charged untl product is shipped.

Account No,

Exp. dowe o -

Signature

g w sy for 4 chargeosd

O

Check or money order (115, dollars onbv). Personal
checks musi have name and address preprinted:
please include divnime phone number.
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