Thinnast Sotat Alarm
Ghranograpk Avalishle
at This Low Prical

$4488

SOLAR

%\:112/24-Hour Quartz

Alarm
Chronograph
Now with fashioeably thin styling,

fon -lasiln‘gasolar powes, 12- or

24-kaur selection, atarns and il
chronograph.

Featuring:

+ Famous Quartz Acouracy to +B
Seconds a Month

« Built-in Electronic Calendar

# Night Light for Evening Viewing

» Constant LCD Display

#» Day of the Week Indicator

» Easily Adjusted "Snap” Type
Bracefet

Solar Power is now combined with remarkably thin styling and
famous quartz accuracy in our best selling $2/24-Hour Alarm
Chronagraph. A comhinalion that Seika and Cizen car't match,

evan at 3200 more!

Saa the valua you get for only $44.88

* 24-Hour Alarm— FPleasant, but effective, alarm can he preset
for any minute of day or night. Constantly read indicator lets you

know when it's set.

» 12/724-Hour Selection — You get conventional 12-bour time
or 24-hour military time &t the touch of bultons. Switch back
and forth as often as you choose. Or, leave it on 12- or 24-hour
time for as long as you want. A must for pilots, military person-
nel or anyone who neads the option of 12 or 24 hour time.

» Powerlul Solar Recharger — Faily racharges itself even in
artificial light. Power that's guaranteed for three full years with
life expectancy of many more. No more troublescme batlery

charges!

« Fult 12-Howr Chronagraph — With 1/10 second pracision,
add time and lap time. Add time lets you time everything from a
telephone call ko atrip ., . up to 12 full hours. Lap time lats you
time each component within an event. Ideat for production man-
agers, ceaches, spants ans, anyone with a critical fime depen-

dent zctivity.
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o {onlinuotsly Shows:

® Hours, Minutes and Seconds

* Day of Week Flag

* AMIPM Nofation in 12-Hour
Mode

® Quartz Acceracy — to =+ 5 seconds 2 month.
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GOMPARE THINNESS!

Thinnest Solar Alarm Chronograph available at this law price.

Seiko $250 10.5 mm
Cltizen $255 1.0 mm
Texas Instruments $125 12.0mm
Thin Solar $44.88 9.5 mm

» Handsome Styling— Crafted, 1ua!|‘ty stainless steel back and
B

bracelet. Optional goldtane maodh

now availabie with 3 micron

quality gold plating at $40.88.

16-Day No-Risk THal — Try it for 15 days, if you're not com-
pletoly satisfied with its quality and features, refum it to us for a
prompt refund of your purchase price. In addition, there's a ful]
Cne-Year Manufacturers Warcanly against defective parts and

workmanship.

Easy To Ordar. Just call our toll fres number below, or {ill in the
convenient ardar farm. Order yours today!

FEDIA MARKETING, INC.

10155-9 Plano Road, Dallas, TX 75238

[ Yes! Please send me

Thin Solar 12/24-Hour

Quartz Alarm Chronegraphis), with 15-Day No-Risk Return
Privilege, at $44.88 sach, plus $2.50 postage and handling.
Texas residents add 5% sales tax.

[ Sivertone (] Goddtone $49.88

Name

Address

City

State

Zip

£1 Gheck ar money order enciosed
For even faster service, charge to:
{7 Master ChargesVisa  Expires

Account #

Signature

ORDER TOLL FREE 1-800-527-7066
In Texas Call 1-214-349-3120
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ELECTRICAL NOISE

LECTRICAL nolse is a major problem in

home computers. Generated within a
computer itself, it can, in many cases, inter-
fere with nearby radio and TV reception and
aven with the computers own operation!
Many unexplained home-computer malfunc-
tions can, in fact, be traced to external noise.
Since micrecomputers are usually more prone
to electrical-noise problems than large main-
frame computers, let us explore the various
sources of noise and their effect on personal-
computer operation and suggest some meth-
ods of reducing or eiiminating the problem.

Power-Line Noise. Of all environmental
noise sources, power-line noise is perhaps
the best understoed and most easily sup-
pressed. High-frequency spikes and “hash”
generated by motors, switches, lamp dim-
mers, and lightning are the most troublesome
types of power-liine noise. Measured at a wall
outlet, this noise can be several hundreds or
even thousands of volts in amplitude. Fortu-
nately for computer power supplies, however,
the noise pulses are only a few microseconds
in duration, so energy content is actuatly
quite low.

Nearby lightning strikes, of course, would
generate spikes of the highest amplitude, but
strikes a mile or more away can also cause
trouble. This noise appears on an oscillo-
scope as a rapid-fire series of narrow high-
voltage spikes. It can enter the power system
aither from a direct strike on power-distribu-
tion equipment or by induction. Since power
lines may be strung overhead for long dis-
tances, they efficiently pick up electrostatic
and electromagnetic fields radiated by light-
ning strikes and conduct the resulting spikes
into the computer owner's home.

Probably the power-line noise with the next
highest amplitude is created by switching off
an inductive appliance, allowing energy
stored in the magnetic field of an inductive
device to suddenly release as the field col-
lapses. For a few dozen microseconds, a very
high voltage is built up and may arc across
the open switch contacts, feeding a high-
voltage pulse with a fast rise time into the
power line. Ac induction motors and trans-
formers—even those in fluorescent lamp fix-
tures—-are the most highly inductive. Large
motors, such as those used in refrigerators
and air conditioners, create an electrical
noise even when they switch on because an
internal starting winding switches off when
they reach operating speed. Industrial plants
with hundreds of very large motors and trans-
formers constantly switching on and off pre-
sent particularly hostile electrical environ-
ments for computers.

By Hal Chamberlin

While the foregoing sources are responsi-
ble for occasional high-amplitude spikes on
the power line, universal motors (those with
brushes) and lamp dimmers generate lower-
amplitude, but more continuous, noise. The
obvious source of noise in universal motors
originates with armature brushes that con-
stantly spark during motor operation. Lamp
dimmers with silicon-controlled rectifiers

{SCRs) or triacs generate a smal amount of .

noise on every alternation of the ac line
because of the rapid turn-on characteristics
of these semiconductors.

One might reasonably ask how power-line
noise can get into a computer’s logic circuitry
if its very-narrow pulse widths cannot pass
through the power transformer and rectifier
diodes to actually change the dc supply volt-
ages (large power-supply filter capacitors
prevent this). It is capacitively coupled from
the power supply’s primary wiring directly into
the regulated dc output wiring and then into
the logic. In some computers with the primary
wiring routed close to the logic circuitry, noise
bypasses the power supply altogether and
cotiples directly into the logic. It is not difficult
1o visualize how even a fraction of a picofarad
of coupling capacitance can transfer more
than 1 volt (the typical noise-immunity specifi-
cation for most TTL and MOS logic} of the
original 1000-volt spike into the logic circuitry
and possibly cause an error. (Note: most
computers are sensitive to neise only during
part of their bus and memory cycles; hence, it
is possible for the computer to ignore the
majority of noise spikes.)

Preventing power-line noise from entering a
computer is relatively easy—simply use a
noise filter between the ac outlet and comput-
er's line cord. Filters are most effective if
located inside the computer's cabinet, right at
the point where the power cord enters. Even if
installed at the plug end of the computer's line
cord, however, they can be very helpful in
excliuding power-line noise.

While filters are available from a number of
sowrces, you might want to make your own
filter circuit. A good power-line filter consists
basically of two L-section low-pass r-f filters
{to provide both common- and transverse-
mode noise rejection), with inductors de-
signed to handle several amperes of contin-
uous current. Metal-oxide varistors (MOVs)
are included to prevent possible damage trom
direct local Hghtning strikes but do not other-
wise contribute to filtering out noise. (MOVs
act like high-power zener diedes, shorting out
electrical spikes that exceed about 300 volts
in amplitude.) .

A properly grounded three-wire ac outiet
and computer line cord are required for any

POPULAR ELECTRONICS

noige filter to function properly. With non-
grounded outlets, filtering efficiency will be
very low and current leakage through the fil-
ter's capacitors could create a mild shock
hazard.

Ac-iine filters cannot cope with problems
caused by low-frequency power surges and
dips. Unlike noise spikes, surges and dips are
long encugh in duration for them to affect the
computer's dc voltages. The only defense
against this type of noise is a wide line-
voltage range computer power supply or an
expensive external ac voltage regulator.

Electrostatic Discharge. As you know, a
tremendous static-electricity charge can be
built up on your body simply by walking
across a carpeted or plastic-tiled floor—
expecially in very-low-humidity environments.
When you reach for any metal, even without

. coming into physical contact, the charge

almost instantly dissipates into what you
touch. if what you touch is the cabinet of your
computer, the rapid discharge can cause a
running program to crash and, at its worst,
even damage components in your computer.

Static discharges . make a tremendous
amount of electromagnetic noise. Charges of
5000 to 10,000 volts are mot unusual and,
when discharged through a typical body
impedance of 100 ohms, can flow at peak
currents of 80 to 100 amperes. Coupled with
typical rise times of 10 nanoseconds, this
creates incredible noise amplitudes.

To guard against electrostatic-discharge
noise problems, a computer system must be
designed from the ground up to be resistant.
The best defense is to make all exterior
packaging from insulating material, such as
plastic. Then nothing in the system is
axposed for you to discharge to and static-

- discharge problems are avoided. Fortunate-

ly, most manufacturers realize this problem
and house their computers in plastic cabi-
nets. But peripherais, such as disk drives and
particularly printers almost always have
exposed matal parts.

While plastic cabinets bestow immunity
against direct static discharges, they provide
no shielding for the powerful electromagnetic
fields created by discharges to other metal in
the vicinity of the computer. Hence, in prac-
tice, systern crashes may be just as common
as with metal-cased computers. The ideal
cabinet would be metal encased in plastic.
This would not only just about eliminate the
static problem, but it would also prevent noise
generated by the logic inside the computer
from escaping and interfering with nearby
radio and TV reception.

i you buy a static-sensitive computer,
there are several steps you can take to
reduce the incidence of crashes. The easiest
is to keep the computer in an environment
with concrete floors and to.wear leather-
soled shoes. You can alsg gbfain an antistat-
ic floor mat or carpeting with metal threads
woven throughout if you cannot move your
computer out of a carpeted area. Too, use of
a humidifier in the room in which your comput-
er is located will reduce the intensity of static
discharges.

In really tough cases, a 2-watt resistor of
1 megohm or more can be attached at one
end to your computer's, disk drive and printer
cases. Then, when you approach your equip-
ment, merely touch the free lead of the resis-
tor first to safely bleed off any accumulated
static charge. ¢
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ELF Il by Medronigs

Featuring e
RCA %o
COSMAC CPU )

Dwnt & pewerful home compater systam, starling for just $83.95—a prics that
gets you up and running the very first night. .. with your own TV far a video
display. $99.95 £LF |l includes RCA 1892 B-bit micreprocessar addressable to 6dk
hytes with DM, interrupt, 16 registers, ALU, 255 byte RAM, fall hex keyboard,
two digit hex autput display, stable crystal cleck for fiming perposes, RCA 1851
vidvo |C to display your preqrams on eny video manitor or TV screen and 5-sfot
plug-in expansion bus fless connaciarss to expeod ELF I into a giant!
ELF Ii Explodes Inio A Glanil

Master ELF I¥'s $99.95 capabilities, then expand with GIANT BOARD
HLUGE BQARD.. .4k RAM BDARDS...TINY BASIC...ASCH KEYBOARD...
UGHT PEN. . ELF-BIG MONITIR. . COL0R GRAPHICS & MUSIC SYSTEM. ..
TEAT EDITOR. .. ASSEMBLEA. .. DISASSEMBIER, . . VIDEQ DISPLAY BOARD

.. . end, another great reason for getting your ELF now— :

BREAKTHROUGH!

Netronlecs proudly announced the release of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package {requires Bk RAM plus ASCIl and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 systems
Board includes area for a ROM version.

Master This Computer In A Flash!

Reqerdless of how mirimal your computer backgreund is now, you cen learn
fo pragram an ELF |l in almost no time at all. Dur Shost Courve On Micropra-
cessor & Compuler P ing~writien in naa-technical langaage—guides you
through each of the ACA COSMAC 1802's capahilities, sa you'll understand
everyihing ELF W can do. . .and how tg get ELF I to do it! Don't warry if you've
beer stemped by camputer baoks bafore. The Shart Caurse represents a major
advance in fitesary clarity in the computer field. Yo den't have 10 be a computer
ergines? in order to uaderstand it, Keyed 1o ELF I, it's loaded with "hands en”
Hlastrations, When you're finished with the Skort Covrse, neither ELF & nor tha
RCA 1802 will hold any mysteries for yau.

in fact, 201 only will you naw ba ahie to use 4 persensl campuler creatively,
you'll also he able 18 read magazines such as BYTE. . . INTERFACE AGE. . . POPU-
LAR ELECTRONICS and PEASONAL COMPUTING and Jully woderstand the
articles. And, you'il understand hgw to expand ELF 11 to give you the exact
capzhifities you nesd!

If you work with large camputers, ELF I) and the Shert Course will help yau
understand what they've doing,

Get Started For Just $99.95, Complete!

$99.95 ££F |l includes sli the hardware and saftware you need to starl writing
and renning programs at hame, displaying video graphics an your TV scraen and
designing circuits using a miczopracessor -the very first night—aven if you've
nevet irsed a computer hefore,

ELF H cornpets directly 1o the video input of your TV se!, withaut any addi-
tional hardware, Or, with an $8.95 AF modulatar Isee coupon below], you caré
connect ELF If to your TV's entenna terminals instead.

ELF Il has heen designed 1o play all-the video games you want, inciuding &
{ascinating new targetimissile gun game that was developed specifically fos ELF
il. But games are andy the icing oa the cake. The real value af ELF # s that it
gives you a chance ta weite machine langsage p 2rd machine [anguag
is the fund ? lanquage of afl

Of course, machine language it
oaly a starting poiat. You can aise pragram E2F Il with assembly languagd and
finy BASIC. But ELF II's machine language capability gives you a chance to
develop a working knowledge of computers that you can't get fram ruaning only

— Netronics R&D Ltd., Dept PE-5

O3 Power Supgly (required]. $4 95 postpad
[ RCA 1802 User 5 Manuat. 35 poslpad

anoul ELF 11 or any RCA 1802 compuler Wraiten in nan-lechrucal 53 p&h.
ALSO AVAILABLE FORELF I

Write and run proj
 very first night_mgramsm youw've
never used

You're up and running with video graphics for just $98.95 —
then use low cosl add-ons to create your own personal system
that rivals home computers sold for 5-times ELF 1I's tow price!

333 Litchfield Road, New Milford, CT 06776
Yes! F want my own computer! Please mish me—

g L1 RCA COSMAC ELF 1| language. 'S a learmmg breakikrough for engineers and faymen
taf 3 $99 05 plus $3 postage and  ahbke. 35 postpad

: jfidfing (requares 63 1o & voll AC DOWST [ Dotz Metal Cabinel waln plexiglas dust cover for ELF It {Conn, res. add tax
suppiyl $29.95 plus $2 50 pRh

T3 1am also enclosing payment (including poslage & handhng) for
Ihe items checked below?

L} Tom Pdtman s Sherl Cousse Gn Microprocessor & Compuler T1 | wam my FLF H wired 2nd fesied with powar supply, RCA
Programming teaches yew Just ahaul everyliwng there 15 to know 1882 User's Manual asd Shert Course—all far just 5145.35

~the
a computer before!

pre-recorded tape casseties.
ELF Il Gives You The Power To Make Things Happean!

Expanded, ELF Il can give you more power to make things happen in the real
world thar heavily advertised home compaters that sedl for a lot mora noray.
Thaaks to ap ongoing commitiment fe develep the ACA 3802 for home computer
use, the ELF Il preducts—being intreduced by Metronics—keep you right on the
oater fringe of today’s small B haofogy. i's a perfact ] tor
engineering, businass, industrial, stientific nd persanal applications.

Plug in tha GIANT BOARD v record and play back programs, edit and
debug programs, communizats with remoto devices and make things heppan in
the outside world. Adé Kluge {prototyping Beard and you can use ELF 3l 1o
sclve special problems such as operating a tomplex zlarm system or controfling
a printing press. Add 4k RAM Paards to write longes programs, stere mare
infarmatian and solve more sophistizated problems,

ELF If afd-ons elready inchuds the ELF It Light Pon and 1he amazing ELF-BHG
Maoniter—two extremedy recent breakthroughs that have not yet been duglicated
by any other manufacturer.

The ELF-BUG  Manitor lets yeu debug programs with lightening speed becaase
the key 1a debuggiey is to know what's inside the registers of the micraproces-
ser, And, with the ELF-BUG Monitor, instead of single stepping through your
pregrams, yau can naw display the entira contents of the regisiers on yoer TV
screen. You find out immediately what's going o and caa make any nocessary
changes.

The éneredible ELF i Light Pan lets you write o7 deaw anything you want en a
T¥ screen with just 9 wave of the “magic waad.” Netranics has also introduced
the ELF W Celor Graphics & Music System—more breakthroughs that ELF #l
owners wete the first to enjoypt
ELF H Tiny BASIC

Uitimately, ELF { anderstands only machine language—the fundamental cading
renuired by alf computers. Bul, to simplify your relationship with ELF I, we've
Ttroduced an ELF H Tiny BASIC that makes communicating with ELF B a
breeze,

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Yext Editor gives you word processing ability and the ability to sdit
pragrems ar {ext white it is ¢isplayed on your videa monitor. Lines and charac-
ters may he quickly inseried, deleted sr changed. Add a printer aad ELF #l can
type deiters for you—erros frea—plus prind names and addresses from yoar
mailing list!

ELF s Assambler translates assembly language programs infe hexidecimal
maching code for ELF I! use. The A bler features i¢ abbreviati
sather than numerics so that the isstructions an your programs are easier 1o
read—this is a big help in catching ereors.

ELF Il's Disassambler takes machine code programs ard produces assambly
language source listings. This hefps you understand the programs you are
working with. . . and impeove them when raguired.

The new ELF 1l Video Display Board lets you generate a sharp, prefessional
32 or &4 character by 16 fine upper and fower case display on your TV screen or
videa moniter—dramatically improving your ded $89.95 ELF 1. Whan you
get inte faager programs, the Video Display Board is a resl blessing! .

r Now Available!
£} A-D/D-A Beard Kit includes 1 channel {expandable to
?) D-A, A-D converters, $39.95 plus $2 postage & hand-
ing. .

1 PILOT Lang -A new lext ted languape that
allows you to write educational pregrams on ELF [F with
speed and ease! Write programs for games, ., unscram-
bling semtences, . .spetling drills. . . “fill in the missing
word" tests, etc.! PILOT is a must for any ELF IT owner
with children. PILOT Language on cassetie tape, only
319.95 posipaid! .

O Gaume Packsge on cassetle tape (requires 4k RAM),
$9.95 plus 32 postage & handling,

Clip Here and Attach to Your Order Below!

PHONE ORDERS ACCEPTED!| |
Call (203) 354-9375

CHARGEIT! Exp. Dale
{1 Visa [ Master Gharge

Tolal Enclosed $ — I
(Bank ¥ _ __ . _1 i

plus
Account® .

1 SIANY BOARBTM st wath cassenie /0 RS p3p.  ZBvariables A-Z LET, IF/THEN. INPUT. PRINT. 6010,  progréms and produices assembly fanguage source Iisl- l

G0 SUB, RETURN. END. REM. CLEAR. LIST. RUN. ngs to help you undersland and improve your programs

.95 i FLOT. PEEK. POKE Comes (ufly documented ang 11-  $19.95 on cassetie tape. I
’Q;-s 'é?cn"u"s and 2 systom marior/edior 0.9 plis cludes alphanumenc generalor requued [o display  SAVE $9.8D—Tex Editor, Assembler & Disassembist

| CATTY 170, B:bit P H10, decoders tar 14 separate /0

[} Hluge (Protolype) Board accepls up te 36 I0's.
$17.00 plus $1 pih

aipranumen characters dreclly on your tv screen walh-  purchased together. only $49.35! (Require Vides Dis-
oul addional hardware. Also plays lick-lagk-log plus @ play Board phus dk memary }

03 4k Static RAM kil Agdressatile 10 a0y 4k page 10 gick 4k memory reguired. $14.95 posipaid

B4 §09.85 plus 33 pRh
T3 Gold plaled RB-pin connagtors {one required for each

gl an board 35.7 ea _ posipas $6 postpad,
3 Expansian Powar Supply {requied wher adding 4k
RAM: $34.35 plus 32 p&h

3 Professional ASCIl Keyhoard ke welh 120 ASCH

reguialor. pandy. logic selechion and choice of 4 hand-  $14,85 postpaid

shaking signals 10 male with almost any compuler. O3 Text Editer oi cassetle lape gives you Ihe abdity lo
insert_ delate or edd fmes and words Irem your programs
L1 Dalugs metat cabinal for ASCI Keyboard, $19.95 whde they are displayed on your video monitor. (Agd Pt
printer and you can use ELE 1 10 lype error-lree lelters  Name
{1 video Display Board il fels you generate a sharp.  pius inserl names and addresses Irom yout maiktng bsl.)

$64.05 plus 52 p&n
pus §2 50 p&h

professional 32 or &4 character by 16 ime upper and  $20.05 postpaid.

fowiet case display 07 your tv STeEN of video MARKO'— {1 Assembler on cossetle tape translates assembly
$99 95 £LF N léfxguage progeams ima hexidecimal machine code for
ions far

o IMpEOVNG your
I use

deawing game that uses ELF II's rex keyboard asa oy [ FLFy Ligl Pen, assembled & tested, $7.95 plus $1
e |
{2 Tom Pitman's Short Goursa on Tiny Basie tor ELF 1L 5 BLF & Cofer Graphics & Music Systers Board kL. 3

$49.95 plus $2 pRh I

O eRBUG™ Deore System Menitor on cassello [ EL% I} connecys directly to the videa input 51 ydur tv
tape. Afiows displaying the contents ol ali registers 6n ot without additional haroware. To coneect ELF 1 fo
your tv al any poil w your program. Also displays 24 your anlenna terminals instead. order RF Madutator. I
oyles of memory wilh [ull addresses. bhnking curstr  gp gy postpald L
| upper/lower case sel. 96 prentable charatters. onboactd  ang auto soralfing. A must for Ihe serious programmer! .

Coming Secn: A-D. D-A Converter. Conlroller Board l
and more!

Addrass —_—

{Fiis nside ASCHH Keyboatd catinel.) $80.95
s 52 pah

[rather than numencs) make programs easist o read
[ ELF IF Yiny BASIC on casselie tape. Com-  and help prevent errors. $19.95 posipaid

mands intiude SAVE. LOAR. =. X. +. {}. [] Msassemblar on casselle Yape lakes maching code BEALER ® E!%I%U_IRIES INVITED _j
95

City

Slate




