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Christtnas •
ID Chapter XI 

Personal computers are priced within the reach of many potential buyers 
looking to reward themselves or their companies with some special indul›
gence at this time of year. If you’ve been thinking about buying a machine, 
you’ve probably been weighing the performance specifications of severaJ ven›
dor offerings. But have you included in your list of questions ab ut hard›
ware and software one that could prevent you from making a selection you11 
Jat r regret: Will the hardware manufacturer still be in business a year from 
now? 

You know that software availability u ually lags behind hardware introduc›
tion, sometimes by months, so you11 want to know that a new machine can 
run most of your existing s ftware. And you’ll certainly want assurance about 
who will repair a new computer and how quickly. But in the midst of mut›
terings about a pending shakeout in the personal computer business and 
h ard evidence of company failures, how can you assure yourself about the 
very viabili ty of a vendor? 

One attribute of a "survivor’’ company is sol.id financing, especially if the 
company is a young one. The dollar drain triggered by graduation from the 
s tart-up phase to volume production has mined many a fast-growing new 
company that found itself unable to deliver finished goods because of a ca h 
shortage that resulted in an inability to pay for parts. 

Innovative start-ups sometimes get distracted by an infatuation w ith tech›
nology, regardless of the technology’s market appeal. Such a situation often 
leads to the development of a computer that has esoteric appeal but that 
will not attract enough software development to assure market acceptance 
for the product and company. 

The breadth of its product line is another characteristic of a succe sful com›
puter vendor, whether the company is a start-up or a proven survivor. Firms 
that hitch their fortunes to narrow niches- those that serve only the p ort›
able computer market, for example- face more risks than those whose prod›
uct lines have entries in several niches at everal price points. 

Buyers should consider other important attributes of successful computer 
companies as well, i.ncJuding the company’s approach to mass di tribution, 
which often assures quick deUvery and repair, when needed. But perhaps 
the most important question that should be answered is whether the com›
pany whose pr duct you’re considering is truly a computer company. If no›
body in top management in the company has sound computer hardware 
or software credentials, the company may be a conglomerate or a semicon›
ductor manufacturer whose long-term commitment to the computer business 
is questionable. 

Several years ago, the then Philco-Ford Corporation and GTE Sylvania, 
both broadJy recognized as reputable manufacturers of consumer and military 
e lectronic products, were also in the merchant semiconductor market . They 
aren’t today; probably because when their commercial semiconductor opera›
tions ran into financiaJ difficulties, as any business will, nobody in top man›
agement came from semiconductor roots; there wasn’t any senior "sponsor" 
to sustain a commitment to that business. 

So read all you can about the companies whose products are on your list, 
and ask a lot of questions. Otherwise, you could end up with a computer 
from a supplier who spends this or next Christmas in Chapter XI bankrupt›
cy proceedings. -Lawrence f. C11rra11, Editor in C/rief 
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Letter1--------------------------------­
then they indeed bought the wrong iron. 
The TRS-80 Model 12 and Model 16 are 
COBOl.,.oriented business data-proce s›
ing machines. For a single workstation, 
the Model 12 is the more practical choice. 
For multiple users, the Model 16 is the 
only game in town. I agree that the two 
operating systems offered are not speed 
demons. But if the user sees apparently 
instantaneous resp nse when he calJs up 
a screen format or randomJy updates a 
record, then that is fast enough for the 
purpose for which these machines were 
designed. Their forte is the ability to han›
dle large files efficiently- commercial 
data-processing. 

This is not intended to let Radio Shack 
off the hook for failure to provide a really 
good op rating system. TRSDOS is user›
friendly but slow. Xenix is the usual in›
comprehensible mess of gobbledygook 
that we have come to expect from Unix 
and its derivatives. We have the engineer›
ing profession to thank for designing it 
and the academic community to thank for 
praising it to the skies. 

Despite these defects, ii Mr. Harp and 
Mr. Stone want to unload a Model 16 at 
an attractive price, please ask them to get 
in touch . I know how to use the machine 

very effectively in a business-oriented en›�
vironment, and my customers seldom do �
trigonometry in the middle of payroll. �

John R. Culleton Jr. �
President, Culleton Group Inc. �
2401 Haight Ave. �
Sykesville, MD 21784 �

Change of Address 

I wish to point out an incorrect company 
address that ran in Dave FiedJer’s "A Unix 
TutoriaJ" (October, page 134). The correct 
address for Un.isoft Systems is 2405 Fourth 
St., Berkeley, CA 94710. The company’s 
phone number is (415) 644-1230. 

Trudi L. Jackson 
Marketing Manager 
Unisoft Systems 
2405 Fourth St. 
Berkeley, CA 94710 

Praise for the HP-75C 

As a salesman contentedly using an 
HP-75C for a year now, l read with in›

terest the September articles on the new 
entries in the lap/portable computer mar›
ket. It seem to me logical but unfair to 
give a computer onJy to an author for 
testing: the HP machine (deemed a cal›
culator by Hewlett-Packard), with its 
multiple intemaJ-file structure, quick con›
version between text and BASIC, auto›
matic pau ing during entry of BASIC 
lines, convenient renumbering facility, 
password-protection features, and built›
in mass storage (even if only in the form 
of a card-reader) is a uniquely useful on ›
the-go computational tool. 

True, it hasn’t a full-size typewriter 
keyboard and its keys are not full-stroke. 
But it is easy for anyone without an ar›
ticle deadline in mind to touch-type on 
the un it. Corrections are easy with its In›
sert/Replace mode toggle. And 26 ounces 
is certainJy easier to cany than 4 pounds! 

Visicalc on ROM is a marvel despite the 
1-line display, and now there is an 80›
column monitor adapter available as well, 
useful for viewing both spreadsheets and 
text files to be formatted by the Text For›
matter ROM. 

I think this machine has features to 
cover just about all the niggling com›
plaints mentioned with the TRS-80 
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Letters----------------­
tinct backache, indigestion, and a head­
ache which got worse when I v.•ent to bed. 

The next day I took a pitcher of water, 
drinking glass, and pocket calculator with 
timer-alarm into the mkrofilm and fiche 
room and took a break every 15 minute 
for a swallow of water. I made a point of 
correcting my posture and taking several 
deep breaths everytime I changed a fiche. 
A little isometric game also helped to 
reposition the muscles on my frame . I 
used a pair of dime-store reading glasses 
which moved my point of focus out to 24 
inches instead of the 16 inches l use for 
reading and de k work. These placed me 
at a better position in relation to the 
screen . Using these tricks, I was free of 
the symptoms of the previous day. 

Is there anyone who knows how much 
low-level rad iation is emitted by a 150­
watt, incandescent projection lamp? 
Paul M. Hine 
Engineer, Q.E.D . Systems Inc. 
1525 Standlake St. 
San Diego, CA 92154 

Formatting Rainbow 100 
Disks 

I recently bought a DEC Rainbow 100 
Personal Computer, but I was disap­
pointed by the lack of a program to for­
mat disks. After a little search, I suc­
ceeded in writing one myself. 

Last month 1 read some complai.nt 
about thjs problem, so I am offering my 
Format program to other Rainbow 100 
users for the nominal charge of $50 
(media, copying, and postage included). 

Paolo Prandini 
Viale Europa, 721G 
25100 Brescia 
Italy 

In Praise of the TRS-80 �
Model 100 �

I enjoyed "The Radio Shack TRS-80 
Model 100" by Mahlon Kelly (September, 
page 139). I have ITaveled with the Model 
100 for the last six months, through seven 
countries. It is all that it is reputed to be. 
l have hooked this box to just about 
everything available; it has yet to let me 
down . I have even used it as a limited 
datascope. With a few more pins on the 
RS-232C bus connected, we could have 
the first truly portable model. 

William N. Carter 
514 48th Ave. 
San Francisco, CA 94121 

Circle 169 on inquiry card. -.. 
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SIEMENS 

We’ve rattled 
th’ competition,
without making�
a sound. 

The silent PT-88 jet printer��� 
from Siemens. 



Since its recent introduction, our new ultra­
sllent PT-88 jet matrix printer has drawn a lot of 
attention not only for what it does, but also for 
what it doesn't do. 

Sure, it has all the progressive features that 
can provide definitive operating advantages. 
Features like our "drop on demand" jet 
printing system that ensures consistent, high 
quality character formation ... high speed 
(150 cps) .. .full graphics 
... tractor or single-sheet 
plain paper feed ... 
downloadable character 
sets ... minimal moving 
parts ... 8 resident user-
selectable character 
sets ... and self-test 
capability. 

Now, as for the things 
the PT-88 doesn't do. 
Because it operates at 
50 dBA or less, you 'II 
quickly notice that our 
printer doesn't clang. 

It doesn't shriek. It doesn't screech. That's good 
news for anyone who can genuinely appreciate 
a quiet working environment and the improved 
efficiency and productivity that result from it. 
It's bad news, however, for the competition. 

Before you make a final decision on a printer 
and your own printing requirements, find out 
how much you can get with the ultra-silent 
PT-88. For complete information, contact: 

Siemens Communication 
Systems, Inc. 
Anaheim, CA ­
(714) 991-9700 
Atlanta, GA ­

I (404} 441-0882 
Chicago, IL ­
(312) 671-2810 
Boston, MA­
(617) 935-2234 
New York, NY ­
(516) 752-1323 

Circle 366 on Inquiry card. 





An expensive lesson produces the cheapest Circuit Cellar project yet �
tually hit (there were no bum marks 
or other vi ible dues) , but 1suspect 
the point of entry was the power line. 
I remember seeing an indistinct flash 
of light, hearing a tremendous crash, 
and then tanding in darkness. My 
assistant Jeanette saw a bright bl ue 
glow behind one of the computers. 

Such a tremendous power urge is 
not kind to semiconductor-ba ed 
equipment. The casualties included 
one computer, one video camera, 
two video monitors, a microwave 
receiver, and pr bably severaJ other 
assorted items [ haven’t found yet. 
The damage did not include the 
DECwriter (saieJy unplugged since 
May), but it was over $3000. 

ln December, thunderstorms are 
not an immediate threat, but as I 
write this in early September the 
memory is till fresh and 1 still have 
a month of potentially violent 
weather to contend with , I am forced 
to consider some defensive mea›
ures. Perhap b relating my ex›

periences I can save you from a 
similar fate. 

Of course, lightning isn’t the sole 
cause of electrical disturbances; you 
dodt have to wait for a thunderstorm 
to be a victim. Many kinds of rrouble 
can be ducted into your computer 
through the power line. 

ln the January 1981 Circuit Cellar 
article (reference 2)1 J wrote about 
electromagnetic interference (EMI) 
and radio-frequency interference 
(RFI). This month I’d Ilk to pick up 
th saga by describing other forms of 
electrical pollution th at o cur on 
power lines. Afterwa.td, I’ll describe 
a few imple, inexpen ive means of 
deal.ing with them . 

The Power Line: �
A Hostile Environment �

The lines leaving your local utility 
c mpany’s generating plant carry 
electrical p wer that in most respects 
is pure, smooth, and con tant. How›
ever, as the power is routed tlu-ough 
the distrjbution network, it comes 

Copynght ' 1983 Steven A Claicla 
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under the increasing aberrant in›
fluence of external forces and the 
connection or shedding of electri al 
loads. 

Your su ceptibility to these aberra›
tions depends on your location in the 
distribution system. lf you are close 
to the power plant, y u sh uld have 
relatively few, with the I w source›
impedance of the generator and short 
distance of the transmission line 
limiting the influence of external 
forces. But ruraJ customers at the end 
of the line usually experience the full 
effect. Whil the utilities try to 
distribute power venJy, the presence 
of a large-scale user of electrical 
power along the line between the 
generator and you can greatly affect 
the quality and quantity of the power 
you get. 

If you own a personal computer, 
you should b concerned about the 
quality of the power you feed it. 
Power-line irregularitie cause prob›
lems for computers and other digital 
equipment because certain kinds of 
exlTaneous electrical pulses can be in›
terpreted as data or instructions, 
causing errors in operation . You face 
hazards every time you plug in a 
piece of electronic equipment, but 
there are certain precautionary 
measures that can protect your 
computer. 

The degree of sensi tivity depends 
somewhat on the type of equipment 
and the type of disturbances. As the 
operating sp ed of digital equipment 
increases, its tolerance to power-line 
pollution Jes ens. High-speed pro›
cessor and mem ry components are 

u ceptible to fast tran ients. 
(Dynamic memories, which must be 
periodically refreshed, are particular›
ly susceptible.) Disk drives and dis ›
plays, on the other hand, are more af­
fected by lasting surges and sags in 
operating voltage. 

Common Sources of Woe 
Electrical power-line disturbances 

can come from either natural or man›
made sources. Of the many way the 
p wer line can be disturbed, the 
everal varieties of voltage fluctuation 

most often cause problems with com• 
puter equipment. These fluctuation 
can be categorized by sowce and 
severity, as follows: 

Blackouts. A blackout is a total 
power outage- the voltage goes to 
zero. Obviously if no alternate souICe 
of power is available as a backup, 
computer equipment will be severe ›
ly affected, and data will be lost. 
Blackouts generally affect only a 
mall number of utility customers 

(fewer than 5 percent) during a year 
and generally last less than 10 
seconds. 

Brownouts. A brownout is typical›
ly a corrective action taken by the 
utility when power demand exceed 
gene rating capacity. The utility 
reduces the output voltage from a 
nominal 120 V (volts) by 5 to 15 per›
cent. When the voltage is thus re›
duced, the resi tive load presented to 
the generator by the distribution 
network consumes less power. 

Generally speaking, most con›
sumer and industrial equipment 
designed for use in North America 
functions properly when upplied 
with current within the ra nge from 
105 to 130 V. But when operating at 
either extreme, the equipment is 
more vulnerable to disruption from 
some ther power-line anomaly. For›
tunately, power companie rarely 
reduce the voltage by more than 7 
percent. 

Voltage transients . The phenom• 
ena of voltage transients include 
surge of voltage above the specified 
normal, voltage sags below, and in­
stantaneous voltage spikes that leap 
far above the nominal levels. 

Surges and sags are long-duration 
events occurrtng at some point in the 
di tribution network when ele trical 
equipment is routinely turned on or 

ff nearby. The magnitude of the 
surge or sag depends upon the size 
of the load being removed from or 
placed on the network. 

Sags are ften produced by the 
turning on of electric motors, which 
have high starting currents. (You’ve 
probably noticed lights dimming 

0..0.mber 19113 ' 8YTE l’ubliarions !nc -:rJ 



The important element in lightning protection is the lig/1tning rod, a poinled shaft of cop­
per to which a half-inch copper cable is fastened. The cable in nm down the side of the 
building, where it is clamped to an 8111. -foot copper-plated steel rod driven into the earth. 
The rod system pictured here costs $150. 

How Lightning 
Strikes 

A lightning fl.ash is chamcterized by one 
or more strokes with typical peak currents 
of 20 kA (kiloamperes) or higher. In the 
immediate vidnity of the stroke's impact 
on the earth, hazardous voltage gmdients 
exist. It is difficult to establish a definite 

grounding-cond11dance val11e necessary to 
protect equipment and personnel. The C11r­
rent in a lightning strike is so high that 
even 1ohm of resistance can theoretically 
produce hazardous potentials. 

When lightning strikes n building rm­
protected lJy a lightning rod, the stroke 
seeks out the lowest-impedance path to 
earth (most likely through the eledric wir­
ing or water pipes) . 

How It Starts 
As the electric charge builds up in a 

cloud, the electric field in the vicinihj of 
the charge center increases to the point 
where the air starts to ioniz.e. A column 
of ionized air, called a pilot streamer, 
begins to extend toward the earth at a 
velocity ofabout 100 miles per hour. After 
the pilot streamer has maved perhaps 100 
feet to 150 feet, a more intense discharge 
called the stepped leader occurs. This 
discharge inserts additional negative charge 
into the region around the pilot streamer 
and allows the pilot streamer to advance 
for another 100 to 150 feet , after wlzich the 
cycle repeats. As its name indicates, the 
stepped leader progresses toward the earth 
in a series of steps, with a time interoa/ 
between steps on the order of 50 microsec­
onds. 

In a cloud-to-ground flash, tlie pilot 
steamer does not move in a dired line 
toward the earth but instead Jollaws the 
path through the atmosphere where the air 
io11iz.es most readily. Although the general 
direction is IClWtlrd the earth, the specific 
angle of departure taken by each succeeding 
pilot streamer from the tip of the previous 
streamer is unpredictable. Therefore, each 
100- to 150-foot segment of the stroke will 
likely approach the earth at a different 
angle. This changing angle of approach 
gives tlte ovemll flash its characteristic zig­
zag appeamnce. 

As a higl1/y ionized column, the stepped 
leader is at essentially the same potential 
as the charged area from which it ongi­
nafes. Thus, as the stepped leader ap­
proaches the earth, the voltage gmdient 
between the earth and the tip of l/1e leader 
increases. The increasing voltage further 
encourages the air dielectric between the 
two regions to break down . 

Attracting Lightning 
Objects extending above their surround­

ings are likely to be struck lJy lighh1ing. 
Thfri metallic structures, such as flag poles, 
lighting tawers, antennas, and overhead 
wires, offer avery small cross-sectioMI arM 

relative lo the surro1mdi11g terrain, b11t 
ample evidence exists to shuw that such ob­
jects apparently attract lightning. 

The ability of tall structures or objects 
to attmct lightning serves to protect shorter 
objects and structures nearby. 111 effect, a 
tall object establis11es a protected z.one 
around it; within this z.one, other struc­
tures and objects are protected against dired 
lightning strikes. As tl1e height differen­
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Photo 2: You can save approximately $40 on the price of a tmnsienl-protected power strip 
by adding the protection yourself, as demonstrated 0 11 the Radio Shack Archer 61-2620 unit. 
First, unscrew the end plates. 

Photo 3: Open the strip cnse, exposing the four receptacles and tf1e white circuit-breaker black. 
The three wires co11d11ding power run t/ie length of the strip: black is the /wt side, white 
is the 11e11tral return, and the green wire is ear/II gro1111d . 

Photo 4: Using an X-acto knife or similar tool, strip i11s11latio11 fro m the wires between the 
receptacles (which I number 1 th rough 4, fro m left to rigl1t ) accordi11g to the fa //owi11g system: 
between 1 and 2, strip the green a11d black; behveen 2 and 3, strip the green 1111d white; be­
tween 3 and 4, strip the blnck and wl1 ite. 

4-0 D«ember 1983 0 BYTE Publications Inc. 

When the coil of an inductive load 
such as a transformer or motor is 
suddenly deenergized, the collapsing 
magnetic field must dissipate its 
energy, and it does this by placing a 
large voltage back into the circuit that 
energized it. Let's examine the pro­
cess in detail. 

As the circuit through the inductor 
i broken, current in the inductor 
continues to flow, charging the 
distributed capacitance in the wind­
ings. At some point, the charge 
voltage becomes sufficient to leap 
across the switch gap as a spark. This 
sudden shorting. action discharges 
the winding's capacitive charge back 
into the circuit until the spark ceases. 
This process repeats in a cycle until 
there is too little energy left in the coil 
to create an arc across the contacts. 
The waveform of inductance-gener­
ated trans ients is oscillatory. For ex­
ample, a contact opening while con­
ducting 100 mA (milliamperes) in a 
1-H (henry) inductance will produce 
a 3000-V spike, assuming about a 
0.001-µF (microfarad) stray winding 
capacitance. 

Whenever you plug in a vacuum 
cleaner, hair drier, or other appliance 
(even your computer), you could be 
creating some potentially serious 
transient disruptions for other equip­
ment on the same power line. The 
equipment need not even be on the 
same wiring cir wt. The capacitance 
of household wiring is often suffi­
cient to couple a transient from one 
wire to another (differential mode) or 
from th wire to the ground (com­
mon mode) . 

ightning is the most violent and 
most destructive source of transient 
energy. A direct lightning hit is 
catastrophic, but direct hits seldom 
occur. A more frequent danger is that 
a lightning strike on a power line 
miles away may result in a thousand­
vol t spike rushing throughout your 
home. Such hits happen frequently 
eno ugh to cause much grief . 
(Because lightning is such a signifi­
cant source of transients, I've ex­
plained it in detail in the text box 
"How Lightning Strikes." A secon­
dary, and more widespread, effect of 
a lightning hit on a power line is a 
voltage sag over a large part of the 













Outof theWest co11 �
Just in the nick of time! �
A six-pen graphics plotter �
that’s more compatible . .. �
uses more software . .. �
and costs only $1095. �
The Sweet-P’" Six-Shooter. �

YahBOOO! 

Picture it: six-color presentation­
quality graphics taken right off 
your spread sheets or DLF. files, 
and perfectly reproduced on 
paper or overhead transparency 
film . 

STUDY 

Graphs of all kinds- bar, pie, 
line, scatter or surface. Quick­
read graphs that make their 
point a lot faster than columns 
of numbers. 

Graphs prepared in minutes. 
For pennies. 

Fine, you say. Any quality plot­
ter can do that, right? 

Right. 
The big difference is, this qual­

ity plotter costs only $109S. 
Another big difference is the 

people who make the Six-Shooter. 
Enter Computer, Inc. The Good 
Guys from out of the West who 
brought you Sweet-P The 
Personal 
Plotter. 

The Sweet-P was a real trail­
blazer. In fact, the competition is 
still trying to catch up to it. 

Now the Good Guys have got 
'em on the run again with the 
Six-Shooter. It's really loaded. 

You’ll save a bundle! 

For $109S, you get a plug-and-go 
plotter with six pens, not just two. 

Mounted on a revolver-like 
cylinder, they change automati­
cally in a fraction of a second. 
No duds, either. The Good Guys 
supply the pens, too. 

The Six-Shooter is desk-top size, 
but the plotting area expands 
from 8Yz" x 11" to 11" x Ir (engi­

neers, take note!). The name 
may sound tough, but the 

Six-Shooter is really 
quite compatible. 

With IBM and 
Apple. 









Photo 3 

point at the desired program and 
click the mouse to run it. You could 
also type the appropriate letter 
instead. 

In photo 2, BASIC 86 is running in 
a large window extending the full 
width of the desktop. Because BASIC 
86 does all its input/output throug}J 
MS-DOS, it can run in a Window. 
Microsoft calls such software "co­
operative:' The bottom of the screen 
shows the commands available in the 
session-control layer. You can use the 
session-control layer to run another 
program in parallel with BASIC 86. 

The first step toward running a pro­
gram is shown in photo 3, where the 
cursor points at ''Run." Microsoft 
Windows will now display a list of 
the programs available. 

Photo 4 shows the next application 
selected . In this case, the program 
that's run is "uncooperative':..-that is, 
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Photo 4 

it doesn't do everything through MS­
DOS system calls, sometime going 
beyond the operating system to write 
directly to hardware addresses such 
as those of creen memory. Minosoft 
Windows can't run such a program in 
a window and must give it the entire 
screen. That is why photo 4 does not 

Certain programs can't 
use the multiple­
window feature. 

show the session-control layer 
beneath the di play f "Piano." 

Photo 5 shows the transition from 
the uncooperative program to a 
"smart" one that can live happily in 
a smaller window and share the 
screen with other programs that take 
full advantage of Micro oft Windows. 

The smart program is Microsoft 
Word. Photo 6 shows two applica­
tions-Word in the upper window 
and MulHplan in the lower; both 
these program were written to take 
advantage of Microsoft Windows. 
Because the cursor is pointing at one 
of the cells in the Multiplan spread­
sheet, the command bar at the bot­
tom of the screen shows Multiplan's 
commands. You can move either win­
dow by grabbing its Htle bar with the 
mouse. You could "grow" either win­
dow by grabbing the "grow box." Al ­
though these photos how the title 
bar at the top of the window and the 
grow box at the lower right, software 
developers can put them elsewhere 
if de ired , 

(In fact, Microsoft's own tandard 
w indow has changed since these 
photos were taken. The latest version 
provides a question mark on the right 
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Photo 5 

par t of the tit! bar. Selecting the 
question mark brings help informa­
tion. If you put the cursor on the title 
itself, it is replaced by little pictures 
that represent what you can do with 
the window. The n w version also in­
cludes a status line at the top of the 
screen and an area for icons at the 
bottom.) 

In photo 7, Mu1tip1an's window has 
been enlarged to show more cells and 
more data, and Microsoft Word's 
window has been reduced as neces­
sary. 

Photo 8 shows both the Multiplan 
window and the Microsoft Word 
window reduced. (Since photo 8 was 
taken, Microsoft Windows has been 
adapted to use an automatic resizing 
process called "tili ng:' Rather than 
letting windows overlap or leaving 
part of the desktop empty. Microsoft 
Windows always gives all the space 

Photo 6 

on the o·een to the applications that 
are running.) 

Photo 9 shows a charting program 
occupying a large window at the 
right-hand side of the screen. With 
the cursor in that large window, the 
command bar at the bottom of the 
screen li sts charting commands. Note 

Microsoft Windows 
can rescale graphics if 

desired. 

that when the window containing 
the charting program is expanded by 
moving the title bar and grabbing the 
grow box, the line graph has been 
automatically rescaled (see photo 10). 
Microsoft Windows can rescale 
graphics if d sired. 

Photo 11 shows a sample " pop up" 

menu for the charting program. 
Pointing at the PEN command on the 
command bar at the bottom of the 
sa-een has brought the display of the 
menu of pen sizes and patterns. You 
select sizes and patterns by using the 
mouse to point at one of the boxes 
hown in each list, then pointing at 

the "OK" box (see photo 12). As with 
other a peets of the Mi cro oft Win­
dows displays, programmers can re­
de ign menus to their own taste. 

Photo 13 shows the graph dis­
played in accordance with the in­
structions entered-with a 4 by 4 
pixel-pen size and a gray shading. 
The graphics capabilities of Microsoft 
Windows owe much to the device-in­
dependent graphics system de­
scribed by John Butler in the text box 
"Device-Independent Graphics Out­
put for Microsoft Windows" on page 
49. 

Photo 9 Photo 10 
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Some machines that run Microsoft Windows �

Hewlett-Packard 150 

Bytec 
Hyperion 

IBM 
Personal 

Computer 

- -H - -­
! ____ 1 

DEC 
Rainbow 100 

�L�.�.�.�:�:�=�=�=�=�=�=�=�=�=�= �~� �

Apple Il e/ 
Rana Drive 

System 
with 8086 

Eagle PC Burroughs 820 
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