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Electronics Paperback Books 

BP 248 -TEST 
EQUIPMENT CON- 
STRUCTION 
$5.95. Details con- 
struction of simple, in- 
expensive, but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench Ampl, Au- 
dio Millivoltmeter, Tran- 
sistor Tester and six 
more. 

GREAT PAPERBACKS AT SPECIAL PRICES 

TsstEVYlpMnt 
Ccnstruotlon 

CMOS1 -CMOS POCKET GUIDE 1 

$18.95. Works like the TTL Guides but covers 
all commonly used CMOS standard devices. 
Six mayor sections. The first shows the device 
schematic. Next is a brief description of the 
component and is followed by full operating 
details. The fourth section lists major applica- 
tions, while the 5th and 6th sections present 
essential data for that device and a list of the 
relevent manufacturers. The final two sections 
are a valuable cross -reference. 

OViAeldlo r 1 BP245- DIGITAL 
AUDIO PROJECTS 

$5.95. Practical cir- 
cuits to build and ex- 
periment with. In- 
cludes A/D converter, 
input amplifier, digital 
delay line, compander, 
echo effect and more. 

I BP303- UNDERSTANDING 
PC SOFTWARE $6.95. This 
book will help you understand the 
basics of various types of business 
software in common use. Types of 
software covered include word pro- 
cessors, spelling checkers, graph- 
ics programs, desktop publishing, 
databases, spreadsheets and util- 
ities. 

BP267 -HOW TO 
USE OSCILLO- 

ro,K,' SCOPES AND 
e Ecealamem OTHER TEST EQUIP - 

MENT $6.95. Mas- 

GTP 

tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
equipment is also de- 
scribed. 

BP247 -MORE 
ADVANCED MIDI 
PROJECTS $5.95. 
Circuits included are a 

MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer. 
and analyzer. 

BP265 -MORE 
ADVANCED USES 
OF THE MULTI - 
METER $5.95. Use 
these techniques to 
test and analyze the 
performance of a vari- 
ety of components. 
Also see how to build 
ad -ons to extend multi - 
meter capabilities. 

BP299- PRACTICAL 
ELECTRONIC FILTERS 

$6.95. Presents a doz- 
en filter -based practical 
projects with applications in 

and around the home or in 

the constructor's workshop. 
Complete construction de- 
tails are included. 

BP257 -INTRO TO 
AMATEUR RADIO 
$6.95. Amateur is a 

unique and fascinating 
hobby. This book gives 
the newcomer a com- 
prehensive and easy to 
understand guide to 
the subject. 
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BP249 -MORE 
ADVANCED TEST 
EQUIPMENT CON- 
STRUCTION 
$6.95. Eleven more 
test equipment con- 
struction projects. 
They include a digital 
voltmeter, capacitance 
meter, current tracer 
and more 

BP251- COMPUT- 
ER HOBBYISTS 
HANDBOOK 
$8.95. A wrapup of ev- 
erything the computer 
hobbyist needs to 
know in one easy to 
use volume. Provides a 

range of useful refer- 
ence material in a sin- 
gle source. 

Preamplifier 

Fineed Circuits 

BP256 -INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 
DESIGN $5.95. We 
explore the variety of 
enclosure and speaker 
designs in use today so 
the reader can under- 
stand the principles in- 
volved. 

I BP309- PREAMPLI- 
FIER AND FILTER CIR- 
CUITS $6.95. Provides 
circuits and background 
info for a range of pre- 
amplifiers, plus tone con- 
trols, filters, mixers and 
more. All are high- perfor- 
mance circuits that can be 
built at a reasonable cost. 

n PCP115- ELECTRONIC 
PROJECTS FOR HOME SECUR- 
ITY $10.00.25 projects ranging 
from a single -door protection cir- 
cuit that can be completed in an 
hour or two, to a sophisticated 
multi -channel security system. 
Each project is described in detail 
with circuit diagrams, explanations 
of how it works, instructions for 
building and testing, and how to 
adapt circuits to meet special re- 
quirements. 

ELECTRONIC 
PROJECTS 

NOIE ¡MITT 

BP195- INTRODUCTION TO SATELLITE TV $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, Or others 
who want to know more before they buy 8 x 10 in. 

BP190- ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. Includes a 

passive infra -red detector, a fiber -optic loop alarm, computer -based alarms and an 

unusual form of ultrasonic intruder detector. 

n BP235 -POWER SELECTOR GUIDE $10.00. Complete guide to semiconduc- 
tor power devices. More than 1000 power handling devices are included. They are 

tabulated in alpha -numeric sequency. by technical specs. Includes power diodes, 
Thyristors. Triacs. Power Transistors and FET's. 

BP234- TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 

8P235. Book covers more than 1400 JEDEC, JIS, and brand -specific devices. Also 

contains listing by case type, and electronic parameters. Includes Darlington 

transistors, high -voltage devices, high -current devices, high power devices. 

BP99 -MINI- MATRIX BOARD PROJECTS $5.50. Here are 20 useful circuits 

that can be built on a mini-matrix board that is just 24 holes by ten copper -foil strips. 

BPI17- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book 1 $5.75. 
Oscillators, Timers, Noise Generators. Rectifiers, Comparators, Triggers and more. 

BP184 -INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 

great new breed of microprocessor. Programming in assembly language increases 

the running speed of your programs. Here's what you need to know. 

BP179- ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS $7.50. Data and circuits for 
interfacing the computer to the robot's 
motors and sensors. i 

BP239-GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 

basics of analog and digital meters. Methods of component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

I 1 BP97 -IC PROJECTS FOR BEGINNERS $5.50. Power supplies, radio and 

audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 

you can build these devices. 

8P37 -50 PROJECTS USING RELAYS, SCR'S 8 TRIACS $5.50. Build pri- 

ority indicators, light modulators, warning devices, light dimmers and more. 

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 

circuits of the era including regenerative, neutrodyne, reflex & more. 

BP42- SIMPLE LED CIRCUITS $5.50.A large selection of simple applications 
for this simple electronic component. 

BP127 -HOW TO DESIGN ELECTRONIC PROJECTS $5.75. Helps the reader 
to put projects together from standard circuit blocks with a minimum of trial and 
error 

1 BP122 -AUDIO AMPLIFIER CONSTRUCTION $5.75. Construction details for 
preamps and power amplifiers up through a 100 -watt DC- coupled FED amplifier. 

BP92- CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 
about building crystal radio receivers. 

I BP45- PROJECTS IN OPTOELECTRONICS $5.50. Includes infra -red detec- 
tors, transmitters, modulated light transmission and photographic applications. 

BP255- INTERNATIONAL RADIO 
STATIONS GUIDE $7.95. Provides 
the casual listened, amateur radio DXer 
and the professional radio monitor with an 
essential reference work designed to 
guide him or her around than ever more 
complex radio bands. 
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THE END OF A LEGEND 
Being an active electronics hobbyist has just become a little 
harder. For those who haven't heard the news, Heath has 

quietly pulled out of the kit business. 

In their heyday, Heathkits represented the best of all worlds. 
The products regularly outperformed factory -wired equivalents, 
and often offered features that were unavailable anywhere 
else. They were also cost effective, usually selling for 
significantly less than similar factory -wired units. And, of 

course, they were fun to build. 

In that vein, Heath's user support was unparalleled. Their 
documentation was superb. When builders evaluated 
competitor's kits, the best review the instructions could receive 
was "It's almost as good as Heathkit's!" If difficulty was 

encountered, technical support was readily available and well 
informed. And if all else failed, the unit could be shipped to 
Heath for troubleshooting and repair. 

So, what went wrong? Unfortunately, times have changed. 
One -by -one, the advantages and benefits of building Heathkits 
began to disappear. Primarily, with the advent of solid -state 
circuitry, and with the increasing complexity of modern 
equipment, the price advantage kits offered ceased to exist. In 

fact, especially when it came to consumer gear, it was often 
more expensive to offer kits than factory -wired units. 

Demographics also changed. To be honest about it, today 
there are just far fewer people who like to build. Electronics 
hobbyists of all ages, and particularly young ones, have more 
choices than ever before. Computers, video, and other 
interests have siphoned off many of those who, in another 
time, would have been project and kit builders. 

And so a legend has passed. To be sure, the Heath Company 
is still with us, but now they mainly will be offering home - 
automation, home -security, and educational products. While 
their decision may ensure that Heath will be with us in some 
form for years to come, it just won't be the same. 

Carl Laron 
Editor 



ELECTRONIC CAR KEYS 

In reference to the review of the 
RACE Remote Key in Gizmo 
(Popular Electronics, June 
1992), we understand that your 
objective is to give your readers 
an objective evaluation. But we 
feel that the overall tone of the 
review indicated either insuffi- 
cient knowledge of the product, 
or some misunderstandings. 

In terms of our installation 
manual, while the reviewer was 
correct in saying that it "didn't 
take into account all possible 
configurations...," that would be 
impossible. However, they take 
into account as many variations 
as possible while remaining a 
general guideline. 

We understand how cumber- 
some a seven -digit security 
code can be. However, most 
people adapt to that feature in a 
surprisingly short time. The 
newest model of the Remote 
Key will be accessible by a 
security code consisting of any 
numerical combination between 
one and seven digits. 

The ability to check function 
status and know if you are 
within range without ever seeing 
or hearing your vehicle are pat- 
ented features unique to the 
Remote Key. Command con- 
firmation, status check, and 
automatic alert paging are only 
possible because of two -way 
communication technology. Be- 
cause those features are so 
unique, I would think that they 
deserve more elaboration in the 
review. 

If your maximum range was 
less than 750 feet, that indi- 
cates a definite problem with 
the Remote Key's communica- 
tion system. Any adjustments to 
the antenna or antenna wiring 
during installation could account 
for a range problem. Although 
the range varies, there are oc- 
casions when you should be 
able to get at least 1500 to 2000 
feet, or more. Had comparison 
tests been done, I'm sure that 
the reviewer wouldn't have said 
that "In effect, the range was 
roughly equivalent to other, one - 
way remote starters." We have 
conducted such experiments 
under controlled conditions 
(number of transmissions, tem- 
perature, distance, time of day) 
at various sites (open field, un- 

LETTERS 
derground parking lot) and 
found that the Remote Key's 
range was many times greater 
than that of any other product. It 

is also the only product to offer 
programmable features, de- 
froster control, air -conditioning 
control, and adaptability to vehi- 
cles for disabled drivers. To 
lump the Remote Key with other 
products is obviously unfair both 
to our product and to your read- 
ers. 

The reviewer postulated that 
"apparently the other cars and 
vans [in a parking lot] reduced 
the range dramatically." Accord- 
ing to our observations, other 
motor vehicles have no effect on 
the performance of the Remote 
Key. Interference from elec- 
tromagnetic fields, however, 
does affect the transmission of 
all products using RF tech- 
nology. If the Remote Key is 
used near a high -power trans- 
mitter or laboratory, you would 
definitely have communication 
interference. 

If starting your car from the 
kitchen table is the only major 
advantage you can see for this 
product, we assume that's be- 
cause your range problem has 
disillusioned you to the other 
benefits of its patented two -way 
technology. We would welcome 
a visit to our facilities in Scar- 
borough so you can judge for 
yourself what we're all about. 
Connie Narojek 
Marketing Coordinator 
Remote Automation & Control 
Electronics Inc. 
Scarborough, Ont., Canada 

We feel that the 750 -foot range 
we measured is adequate for 
most purposes. And the two - 
way capability is truly unique. 
Our problem, however, is that 
the range we were able to ob- 
tain wasn't consistent. In the 
worst case we cited, the limited 
range could have been caused 
by a low -power college FM ra- 
dio station located about a half 
mile from the hockey arena not, 
as we assumed, by other cars in 
the parking lot. But if an 88- 
MHz radio station interferes with 

Remote Key's 300 -MHz trans- 
ceivers, its a problem that 
needs to be addressed. -Chris 
F. O'Brian and Teri Scaduto, 
Gizmo Editors 

Fig. 1 

POP -UP LIGHTS 
CORRECTION 

I enjoyed seeing my article, 
"Build a Pop -Up Outdoor- Light- 
ing System" (Popular 
Electronics, May 1992), and 
hope that your readers will en- 
joy reading the article and 
building the project. I was es- 
pecially impressed with the way 
your illustrator turned my crude 
drawings into professional il- 
lustrations. 

I did find one error. In Fig. 5B, 
the arrow showing the "B" cut 
points to the wrong spot. Figure 
1 above shows the arrow in the 
correct place. The cut will be 
easier and cleaner if is made 
where the arrow is shown in the 
corrected figure. 
David Schmiedeberg 

TESLA COIL SUPPLIER 

Although my article, "Make Your 
Own High -Voltage Capacitors' 
(Popular Electronics, May 
1992), has only been in print for 
a short while as I write this 
letter, I've received a lot of mail 
about it. Many a Tesla -coil 
builder has inquired about the 
beautiful coils whose pictures 

appear in the article. I can't take 
credit for making those coils (I 

wish I could!), since they belong 
to my friend, John Carbone, 
who let me use pictures of 
some of his creations in the 
article. Inquiries about how he 
built those Tesla coils, etc., can 
be sent directly to him at 21 Apt. 
B Tanager Road, Monroe, NY 
10950. 

The supplier mentioned in the 
article, Small Parts, has moved 
to a new address: 13980 N.W. 
58th Court, P.O. Box 4650, 
Miami Lakes, FL 33014 -0650. 
Catalog inquiries should be di- 
rected to Elizabeth at 
305 -558 -1255. Their fax number 
is 305 -423 -9009. 

One final note: We have 
some drawings available that 
show in more detail how to 
properly space edge margins on 
a homemade capacitor, how to 
calculate dielectric thickness 
based on different voltage wave- 
forms, and some additional 
construction tips. Builders inter- 
ested in obtaining the drawings 
can send $1.00 (to defray copy- 
ing and postage charges) to the 
address below. 
Anthony Charlton 
Allegro Electronic Systems 
3 Mine Mountain Road 
Cornwall Bridge, CT 06754 

RADIO RECYCLING 

I find a very good source of 
parts for my projects is the local 
radio shop. I also find parts at 
car -radio sales and service 
stores. So get friendly and ask 
for some of the radios that have 
been laying around because the 
customer doesn't want to pay 
the estimated price and just 
abandons the radio, or has a 
new radio installed. Those old 
radios will be thrown out in the 
junk heap. If all else fails, an 
offer of a few bucks for the 
"junk" should be well received 
by the shop owner, and the junk 
should yield a treasure trove of 
usable parts. 
E.T. 
Palisades Park, NJ 3 
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y. ere will it be? Hawaii? Las Vegas? Mexico? The Ba- 

hamas? It's up to you. Were going to send you a free 

coupon for up to six days and five nights of free lodg- 

ing at the destination of your choice. Now did we get your at- 

tention? 
Here's how it works: We sell books, and instead of adver- 

tising our program on TV (at great expense) we decided to 

pass the savings along to you. 
When you decide to participate in our program, well send 

you a booklet of 40 coupons and a catalog listing our current 
book offerings. Purchase one book and include one of the 

coupons for your second book. In all, you'll get 40 books for 

your $19.95 investment. 
When we receive your fifth coupon, there's a bonus for you 

in the form of a free membership in the Grocery Savers of Amer- 

ica. This will entitle you to save up to $50 or more on your 
monthly grocery bill. And on receipt of your 15th coupon, you 

automatically get a free membership in The Great American 

Traveler, entitling you to receive a 50% savings on hotels, mo- 

tels and car rentals. On receipt of your 20th coupon, Bingo! 

You get that big free lodging' for six days and five nights at your 

choice of Hawaii, Mexico, Las Vegas or the Bahamas. 

You're going to be very impressed with the book selections 

as well. These are not all paperbacks, but the same, high -qual- 

ity volumes you see in bookstores at many times your own pur- 

chase price. Frankly, there just isn't enough room on this page 

to outline all of 
the details, but 
don't pass this up! 
Send us your name, 
address and $19.95 
so we can send you all 

of the information, in- 

cluding your catalog 
and 40- coupon book 
today. MasterCharge and 
Visa are accepted. 
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CLAGGK Inc. 
P.O. Box 4099 
Farmingdale, New York 11735 
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Gentlemen: I've enclosed $19.95 in full payment. Please send my "The 

Great 1Wo for One Give Away" booklet of 40 coupons and catalog. 

Check Enclosed 

Name 

Visa MasterCard 

Address 

Qty State ZIP 

Credit Card No. Exp. Date 

Signature 

(Clip coupon and mail today! Do not send cash through the mail.) 
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Office, Sweet 
Office 
GIZMO'S HOME -OFFICE ROUND -UP! 

Jerry Belski has the dubious honor of 
being the rider with the longest commute 
on the Long Island Rad Road. Five days a 
week, he spends seven hours riding seven 
trains and subways in his round -trip trek 
between his East Hampton home and his 
Manhattan job. And that's simply the lon- 
gest commute involving the LIRR. We 
have a friend who used to commute from a 
small town in Pennsylvania to his job in the 
Bronx, and we've heard tales of folks who 
live in New York and commute to Wash- 
ington DC. While those cases are extreme, 
there are few people today who haven't, at 
some point in their working lives, had to 
spend a significant portion of each day 
commuting, he it by train, bus, or car. 
And, according to a medical study con- 
ducted several years ago, in which the 
blood pressure of business executives was 
measured throughout the working day, the 
single most stressful activity was found to 
be commuting. 

It's no wonder that the following sce- 
nario is becoming increasingly popular: 
Joe Worker wakes up, sips a cup of coffee, 
dresses for success in a comfortable pair of 
jeans and a T -shirt, and prepares for his 
"commute " -a leisurely stroll (carrying 
his second cup of coffee) down the hall to 
his home office. fie closes the door, turns 
on his PC, checks the fax and the answer- 
ing machine for messages, and begins his 
workday without ever leaving the comfort 
of home. 

Working at home is certainly not a new 
concept. Our earliest ancestors did their 
flint knapping, basket weaving, hide tan- 
ning, and spear making in or in front of 
their cozy caves. In later centuries, farm- 
ers worked the land in their own back- 
yards, shopkeepers lived above their 
stores, and doctors practiced from their 
homes. It wasn't until the industrial revo- 
lution. with large -scale migration to cit- 
ies, that a significant portion of the popu- 
lation began working outside of their 

hontes. Although it wasn't unheard of in 
the ensuing years for some people to work 
at home, it took the advent of the "infor- 
mation age" -and the ready availability 
and affordability of powerful personal 
computers, facsimile machines, and cop- 
iers -for the concept of the home office to 
catch on in a big way. 

And we do mean big. According to s 

study by the Electronic Industries Associ- 
ation, more than one in three Americans 
had some sort of home office, and sales of 
home -information products accounted for 

Sanyo Telephone/Answering System 

25% of all consumer -electronics revenues 
in 1990. There are two types of home of- 
fices: areas set aside for bill -paying and 
other household paperwork, and revenue - 
producing offices. There are also distinc- 
tions between home -office workers: Some 
bring work home from their regular of- 
fices, some moonlight with home busi- 
nesses to bring in some extra income, and 
others run full -time businesses from their 
homes. 

3IS Strategic Services, a market re- 
search firm, estimated that there were al- 
most 20 million full -time home- office 
workers in 1991. The phenomenon is get- 
ting Nigger all the time. In the past decade, 
the number of people working at home has 
grown at a rate of ten percent per year, and 
shows no sign of slowing down. 

That's hardly surprising, considering all 
the advantages of working from home. Be- 
sides the short commute and the relaxed 

dress code -which led Paul and Sarah Ed- 
wards, the authors of Working from Home, 
to c,ain the term "open- collar" worker - 
working at home allows plenty of individ- 
ual freedom. You can schedule your time 
to fit your lifestyle- perhaps "quitting" at 
3 PM when the kids get home from school, 
and then putting in a couple of extra hours 
after they're put to bed. If it rains all week- 
end you can work then, and use that 
bright and sunny Monday to do some gar- 
dening or head for the beach. You can get 
in some relatively inexpensive and un- 
crowded mid -week skiing. And you never 
have to worry about squeezing in a doc- 
to -'s appointment on a lunch hour. or not 
being able to get to the bank before clos- 
ing. Similarly, you can create your own 
work environment -no more generic 
"tubby" workspaces. Finally, those home 
offices that actua(.ly produce income are 
considered by the IRS to be legitimate tax 
deductions, as are the equipment used and 
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expenses incurred in operating those of- 
fice:. 

Working at home does have some se- 
rious drawbacks, however. First, running a 
su:cessful enterprise in the face of all that 
freedom demands a large measure of self- 
discipline. (You can't spend every day on 
the dopes or sunning yourself at the 
beach!) You must be able to motivate your- 
self to put in the hours needed to get the 
job done, and to tune out the day -to -day 
distractions -kids, pets, phone calls, 
door -to -door sale calls -that are sure to be 
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present. Then there's the double -edged 
sword: lack of privacy versus isolation. If 
you don't live alone, you're likely to be 

frequently interrupted by other family 
members. Even if you do live by yourself, 
you'll have to field calls from well -mean- 
ing friends who can't get it through their 
heads that being at home doesn't mean 
that you're not working. The flip side is the 
feeling of isolation you experience once 
family and friends get the message: 
There's no gossiping around a water cooler 
when you work at home. 

Finally, home offices tend to have a life 
of their own. Remember that old sci -fi 
flick, The Blob? Well, our personal experi- 
ence has been that as your business grows, 
so does your office. Sometimes uncon- 
trollably. (We're up to just about 50% of 
the total square footage of our home.) 
Worse yet is the continual expansion of the 
time demands of a home business. Forty - 
hour week? Dream on! And remember, if 
you take a day off, there's no co- worker to 
pick up the slack; the next day, all that 
neglected work is still sitting on your desk. 

If you have the opportunity to work at 

home, consider all of those factors in 
terms of your own personality and work 
habits. If you're ready to take the plunge, 
read on. We'll tell you the basics of setting 
up a home office, and go on to describe our 
hands -on tests of some interesting prod- 
ucts intended to make home offices work 
smoothly. 

SETTING UP YOUR WORKSPACE 
An office that's well -planned will end 

up saving you time and money. Let's start 
with the basic layout before getting into 
electronics. 

While you're still in the contemplative 
mode, there are several practical consid- 
erations when planning a home office. 
First is how much space you'll need and 
where you can fit such a space in your 
existing home. You'll need to determine 
what equipment and furniture (computer? 
fax? drafting table? extra desk space for a 

partner or employee? storage for samples? 
reference books ?) are required to do your 
job properly. If you're simply taking home 
extra work from your office, your needs 
will be limited and clearly defined: Just 
ask yourself what the minimum amount of 
space and equipment is needed to accom- 
plish those tasks in the main office, and try 
to duplicate it on a small scale at home. On 
the other hand, if you're starting your own 
business, whether part- or full -time, think 
big. After all, you wouldn't be investing 
your time, money, and effort in an enter- 
prise that you didn't expect to succeed. Go 
for the most space and best equipment that 
you can afford; it's easier than having to 
totally revamp every few months as the 
business grows. 

Particularly for full -time open -collar 

workers, comfort is essential.. It's not un- 
common for people to shunt a home office 
to some unused part of the house -base- 
ment, attic, garage, or even a toolshed. 
There is probably a reason that each of 
those spots is not being used as living 
space. Basements are dark and damp; at- 
tics get too hot and stuffy; garages lack 
heat, plumbing, and windows. If a space is 

not pleasant enough to eat, sleep, or watch 
TV in, don't expect to be happy spending 
eight (or ten, or twelve) hours a day work- 
ing there. 

Ideally, you'll want a room that is de- 
voted solely to your business. If that's not 
possible, consider usurping part of an- 
other room -possibly using bookcases or 
careful furniture arrangement to make a 

visual room divider -as your office. If 
there's too much distraction in such space - 

sharing, consider "time sharing" instead. 
Perhaps your formal dining room is used 

only on major holidays and an occasional 
Sunday afternoon. You could use that 
room as your office the rest of the time, as 

long as you're neat and organized enough 
to keep the room looking good without 
having to haul out boxes of papers and 
paraphernalia before every dinner party. 
(And you'd better not have any pressing 
deadlines on the Friday after Thanksgiv- 
ing!) 

While you do have creative freedom in 
terms of decor, there are some design rules 
to be followed for the sake of efficiency 
and ease. Most are common- sensical: If 
you're right- handed and you spend a lot cf 
time taking down notes while talking on 
the phone, place the phone on your left. 
The surface used for your computer should 
be at least two feet deep, and there should 
be at least 18 inches of clear surface space 

on each side of the PC. Computer users 
should consider using either an L- shaped 
or a U- shaped arrangement of desks and 
computer stand, with a chair on casters. 
(Make sure that chair is comfortable! All 
the electronic timesavers in the world can't 
make up for an uncomfortable one.) 

Now that you're not working in one of 
those little cubbyholes, there's a good 
chance you have a window in your office: 
Keep the computer screen at right angles 
to the windows to avoid glare. If you'll be 

listening to music (very likely, since it 
lessens the sense of isolation and there's 
no one to object to your tastes), make sure 

you have the MUTE button within reach. 
Nothing sounds less professional than mu- 
sic blaring in the background of a phone 
conversation. 

If all of this sounds too confusing, con- 
sider the "Instant Office." Available in 
three sizes (8 x 12, 12 x 12, and 12 x 16 

square feet) and priced from $5000 to 
$7000, the kits include walls, ceilings, 
doors, wiring, phone jacks, fluorescent 
lights, outlets, and an instructional video 



detailing the assembly. The Instant Office 
needs only the addition of electronic gear 
to be complete. 

GEARING UP 
The type of electronics with which 

you'll equip your home office depends, 
first, on what type of business you do, and, 
second, what sort of budget you have.. 
Most -but certainly not all -home busi- 
nesses require a telephone (often a sepa- 
rate line from the home phone), an 
answering system, a copier, a computer. 
and a fax machine. In each of those prod- 
uct categories, there is a wide, and often 
confusing, range of prices and features 
available. We'll provide an overview of 
what to look for in each device, as well as 
descriptions of some specific products, 
but it's up to you to determine what you 
need now, and what your growing business 
might require in the future, before making 
a purchase. (Keep in mind that the sug- 
gested retail prices quoted here are usually 
significantly higher than the prices you'll 
see in stores and catalogs.) 

TELEPHONE TALK 
If there's one piece of equipment that 

nearly every home office needs, it's a tele- 
phone. There are several features to look 
for in a business phone that your home 
phone might lack. One important feature 
to look for is two -line capability. You'll 
need a second line to handle your business 
calls, and you'll also want to be able to 
pick up personal calls without having to 
leave your office. A telephone with a built - 
in answering machine helps to reduce of- 
fice clutter. (We take an in -depth look at 
AT &T's two -line Answering System Tele- 
phone 1532 later in this issue.) A cordless 
phone can also be quite handy in a home 
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office, because it allows you to stay in 
touch with business associates even when 
you decide to do some gardening during 
working hours. 

You can get cordless convenience as 
well as a built -in answering machine from 
Sanvo's (21350 Lassen Street, Chats- 
worth, CA 91311 -2329) CAS/500com 
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bination telephone /answering system. The 
phone features ten -number speed- dialing 
memory, 256 digital security codes, a 
standby -battery mode that allows the 
handset to function for as long as seven 
days without recharging, and a two -way 
intercom. The answering machine offers a 
number of features, including a 16- second 
digital outgoing message, a voice time /day 
stamp, a two -digit call counter, and two - 
way recording that can be activated from 
the base or the handset. Suggested retail 
price: $199. 

To conveniently take advantage of 
Voice Mail and Caller ID services now 
offered by phone companies in various 
parts of the country, Northern Telecom's 
(4001 Chapel Hill Nelson Highway, Re- 
search Triangle Park, NC 27709) Rhap- 
sody phone has a light to indicate when 
voice -mail messages are waiting, and a 
display that reveals the time, date, and 
number of Caller ID calls. Programmable 
feature -access keys simplify the use of 
voice -mail (message- waiting) commands. 
An external Rill jack is provided for con- 
necting computers, fax machines, and 
modems to the phone line without discon- 
necting the phone, and without the use of 
add -on adapters. Other noteworthy fea- 
tures of the telephone include a hold but- 
ton, call forwarding, ten memory keys, 
and back -up memory. Lamps indicate 
when a call is on hold, call forwarding is in 
use, or an extension is in use. Suggested 
retail price: $139.95. 

PhoneMate's (P.O. Box 2914, Torrance, 
CA 90509 -2914) PAM -2 (for Private An- 
swering Machine 2) brings voice mail to 
the home office. Up to three PAM -2 tele- 
phone /answering devices can be com- 
bined, along with a primary answering 
machine, on one phone line. When callers 
reach the main answering machine, they 
dial an extension number to reach the de- 
sired phone. Users can retrieve their own 
messages without having to listen to mes- 
sages intended tin- others Features include 
nine speed -call memories. last number re- 
dial, and beeperless remote Suggested re- 
tail price. $140 95 each 

ALL THE FAX: PLAIN & FANCY 
Over the last decade, facsimile ma- 

chines have changed the way offices com- 
municate . But despite their strong 
presence in corporate America, they have 
been slow to gain a toehold in American 
households only about 5% of homes in 
this country have a fax machine. But the 
market has been growing steadily, and to- 
day's lower prices and advanced features 
are sure to keep sales increasing at a 
healthy pace. At the low end of the market, 
you can pick up a conventional, thermal - 
paper fax machine for between $300 and 
$500. Mid -range models are likely to in- 
clude such features as automatic redial, 
automatic paper cutters, automatic paper 
feed, quick transmission speed, and multi- 
ple -page memory. Units that combine 
phone, fax, and answering machine have 
begun to hit the shelves in local stores. At 
the upper end of the market, plain -paper 
faxes -no more curly pages or fast- fading 
images -are now available for the home 
office, priced at around $3000. (We re- 
view a plain -paper alternative later in this 
issue.) And if you want to go all out, Sharp 
introduced the first full -color desktop fax 
machine last summer. (It can receive color 
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faxes only from other Sharp color ma- 
chines, however; there is no color -fac- 
simile standard to date). 

The TandyFax 1500 from Radio Shack 
(700 One Tandy Center, Fort Worth, TX 
76102) is a good example of a mid -range 
fax machine. It offers an automatic paper 
cutter and 70 auto -dial numbers (with 
built -in battery backup). Also built in are a 
fax /answering machine switch and a tele- 
phone. Functions include broadcasting 
and polling. The TandyFax 1500 features 
adjustable transmission settings; automat- 
ic redial; and a logo, ID, and transaction 
journal. Suggested retail price: $799. 

An all -in -one office tool. Pan - 
asonic's(One Panasonic Way, Secaucus, 
NJ 07094) first entry into the plain -paper 
fax market is their KX- F5000, which also 
includes a built -in telephone /answering 
system and a copier function. With auto- 
matic voice /fax switching, the unit can 
distinguish the type of call coming in and 
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route it appropriately. The fax machine fea- 
tures 15- seconds- per -page transmission 
speed, on -hook dialing, automatic redial, 
20 one- touch -dial and 100 speed -dial 
memories, delayed transmission of up to 
20 pages, up to 16 halftones of gray, and a 
two -line display. As a copier, the KX- 
F5000 can make up to 99 copies of a docu- 
ment at a rate of 8 copies per minute. A 
three-in-one supply cartridge packages 
toner, developer, and drum in one easy -to- 
replace unit. Suggested retail price: 
$2999. 

COPYING THE PRO'S 
While most fax machines claim to dou- 

ble as copiers, unless you have a plain- 
paper fax, the only copies you'll get are 
those curly, short-lived thermal images. 
Desktop copiers that do make good copies 
are readily available at prices ranging from 
about $400 to $800, not including the 
cartridge, which can add between $100 
and $200 to the cost. Certain features 
boost the price significantly, too: in par- 
ticular, machines with automatic paper 
feed and the ability to reduce and enlarge 
copies are more expensive than basic mod- 
els. 

Canon U.S.A.'s (One Canon Plaza, 
Lake Success, NY) PC -2LX personal cop- 
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ier requires no warm -up time and can 
make copies on a wide variety of materials 
(including stationary, labels, postcards, 
overhead -projector transparencies, and 
colored paper) in sizes ranging from 
2 x 31/2- inches (business -card size) to 
81/2 x 14- inches (legal size). The copier 
can make up to six legal -size or five letter - 
size copies per minute. Copy runs can be 
set for one to nine copies or, in the full - 
feeding mode, the unit will continue to 
make copies until the paper runs out. Sug- 
gested retail price: $1095; black cartridge: 
$94.95; brown, blue, red, or green car - 
tridge: $99.95. 

TYPEWRITERS AND WORD 
PROCESSORS 

Even though the personal computer is 
credited with the boom in home offices, 
not every home -based business requires a 

computer. In fact, sonic °.yping and print- 
ing tasks are easier to handle can a type- 
writer or word processor =-both of which 
are alive and well, thank you, in this age of 
computers. Actually, many features taken 
for granted by computer :users are now 
available on typewriters and word pro- 
cessors. 

Today's typewriter bears little re- 
semblance to those hefty old clunkers that 
some of you might remember. The top-of- 
the line Model RT 7700 portable electronic 
typewriter from Royal ConsuMer Business 
Products (765 U.S. Highway 202, Somer- 
ville, NJ 08876=1289) weighs less than 12 

pounds and features the 12 most requested 
automated functions. Those are automatic 
carriage return, right -margin justification, 
paragraph indent, right margin flush, cen- 
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tering, decimal tabulation, bold print, 
word -by -word and continuous underscor- 
ing, index and reverse index, caps lock, 
and all -tab clear. In addition, the type- 
writer features such editing tools as spell 
checking, full -line correc0 on memory, 
word erase, automatic relocation keys, 
block move, copy and delete, word search, 
and a 50,000 -word electronic dictionary 
and punctuation checker. The RT 7700 
also has an 8K memory, 5K of which is 
available for storing about 2V: pages of text 
for subsequent editing or reprinting. To 
facilitate editing, the typewriter has a 32- 
character, two-line display. Suggested re- 
tail price: $249.99. 

A high -quality, high -speed printout is 
provided by Canon's (One Canon Plaza, 
Lake Success, NY 11042) StarWriter 76 
Bubble Jet personal word processor. It 
provides up to 360 x 360 dots - per -inch 
resolution at speeds of either 80 or 160 
characters per second. The unit has an 80- 
character by 16 -line backlit LCD screen, 
28KB internal text memory, and a built -in 
spell checker /corrector. Operation is sim- 
plified with on- screen menus, a tutorial 
disk, and help messages. The word pro- 
cessor has five built -in forts, five type 
styles, and 12 type sizes. An optional cut - 
sheet feeder (Model CF -100) can hold up 
to 100 sheets. Suggested retail price: $719: 
CF -100: $150. ._ 
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NON -COMMUTER COMPUTERS 
Should your needs go beyond word pro- 

cessing, a computer becomes a necessity -. 
Deciding what type of computer best suit - 

your home -office needs is no easy task_ 
and is, for the most part, beyond the scopi_ 
of this article (there have been entire book, 
written on the subject). We'll give some 
general guidelines, however. 

First, you must decide between the 
Macintosh and the PC world. Although 
we're firmly entrenched in the PC world, 
we understand why the Mac, with its con- 
sistent, easy -to -use interface, continues to 
be successful. Once you decide which 
family you want to belong to, you have to 
determine how much power you need. For- 
tunately, for the most part, you can up- 
grade on a piecemeal basis. In general, 
however, we recommend starting out ai 
one step below the current state of the art 
For example, in the PC world, where the 
486 currently is the high -end micro- 
processor, we'd suggest a 386 -based com- 
puter. Prices for those have come down 
significantly, yet the 386 -based machine -s 

will be viable for years to come. 
Before actually going out to purchase it 

computer and software, try to outline pre- 
cisely what you expect it to do for you. We 
highly recommend seeking the advice of ai 

computer -literate friend or relative ---or, 
ideally, someone in your field of business 
who is already computerized and who 
would be willing to show you the solutions 
that have worked for him. When you do go 
to the computer store, be sure to clearl v 

communicate your requirements to the 
salesperson -and if he seems more inter- 
ested in the sound of his sales pitch than in 

your questions, find another salesman, or 
another store. 

Also, those interested in PC -type ma- 
chines may want to check out the series c n 
buying a PC currently running in our Com- 
puter Bits column. 

Now it's time to take a look at son 
specific items that might make easy wort 
of your home work. U 



NRI gives you two unbeatable 
opportunities for top pay, security, 

even a business of your own. 
Everybody wants to get ahead, but most 
people want assurance they're making the 
right job choice. According to the U.S. 
Department of Labor, jobs for electricians 
and air conditioning, heating and refrigera- 
tion technicians offer high earnings and 
good job prospects. Now NRI can show you 
how to go after the high earnings, the steady 
pay increases, even how to be your own 
boss in a business of your own. You'll get 
all the skills to get there. No night school, 
no need to quit your job until you're ready 
to make your move. NRI trains you right at 
home in your spare time. 
No Experience Needed. 
NRI starts you with the basics, then builds 
your knowledge and skill a step at a time, 
all the while adding practical know -how 
through hands -on training. You even get 
tools you need on the job or in a business 
of your own. Over a million and a half stu- 
dents have trained the NRI way since 1914. 

Be an Electrician. 
Each year, the demand for skilled 
construction, maintenance, commercial 
and utility electricians continues to grow. 
The U.S. Department of Labor estimates 
that close to 100,000 new jobs will open up 
in the next ten years -a conservative 
estimate compared to industry and union 
predictions. 
And few jobs can match the money -making 
potential of the qualified electrician. You 
can earn a salary in excess of $25,000 or 
be your own bas with your own electrical 
contracting business. 
Only NRI gives you this kind of practi- 
cal, job -oriented, hands -on training. 
You master practical skills like this with the 
equipment, test instruments, and training 
materials included in your course ... you 
duplicate on- the -job wiring with your NRI 
Residential Wiring Practical Lab ®... you 
learn professional troubleshooting using 
your Volt -Ohmmeter and Clamp -On 
Ammeter to test the circuits you build up 
on your NRI Circuit Demonstrator ... and 
by installing and testing an electronic - 
programmable thermostat and a micro- 
processor-controlled remote power 
control, you come to understand today's 
electronics as it applies to the latest 
devices electricians install and repair. 
Training in the latest need -to-know 
electronics required of today's 
electrician. 
NRI created this new course so you can 
move from the simplest fundamentals of 
electricity, through professional wiring and 
trouble- shooting techniques, all the way up 
to mastering the practical field skills you 
need to become today's electronic -smart 
electrician. Be an electrician. It could be 
the best and last job choice you'll ever have 
to make. 

Be an Air 
Conditioning, 
Refrigeration, 
Heating 
Technician. 

Be an Air Conditioning, 
Refrigeration, Heating 

Technician. 
When it comes to targeting the good 
paying jobs, regular pay increases, and 

the steady demand for your skills in this 
field, the U.S. Department of Labor scores 
a solid hit...high earnings and good job 
prospects attract many individuals... 
because people in business depend on 
their air conditioning, heating, and refrig- 
eration systems, the need for skilled tech- 
nicians to do maintenance work has to be 
met regardless of swings in the economy. 
Add millions of window units in older 
homes requiring maintenance and repair; 
heat pumps so popular they're now as 
common as furnaces; commercial 
refrigeration alone calling for skilled tech- 
nicians to install and service walk -in cool- 
ers, freezers, ice makers, and food cases. 
Wherever you look, there's tremendous 
opportunities for the trained air 
conditioning, refrigeration, and heating 
technician. 

NRI training so complete, 
professional tools even included. 
NRI trains you for this lucrative field, gets 
you ready to land a good paying job, pick 
up extra income in your spare time, even 
start a business of your own. You're ready 
to jump right in because NRI includes the 
tools you need: system analyzer, leak 
detector, tubbing and joint tools, a top - 
quality vacuum pump for purging systems, 
plus demonstration panel units for hands - 
on systems training. Graduates of our 
Master Course also get optional free 
residential training at the world -famous 
York Institute in York, PA. 

Go after high earnings, pay increases, 
a business of your own. 
Send for NRI's free catalog. Find out what 
hands -on projects you do, the profes- 
sional tools you train with, and the future 
that can be yours. Act today. 
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