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NEWFROMTEK
ATJUST $995!

Versatile , easy-to-use
triggering functions
solidly trigger the
sweep on either chan­
nel. Included are
async hronous trigge r­
ing capability; flexib le
cou pling via DC, AC,
HF and LF reject filter­
ing ; hands-free trigg er­
ing from virtually any
signal; plus indepen­
dent selec tion of either
TV line or TV field trig ­
ge ring regardless of
time-base setting.

Sweep speeds to
5 ns/div are fast enoug h for
making accurate purse
and timing measurem­
ments on most digital
logic families, with
good resolution.

Now for the first time!
Two vertioal-ohannel
inputs and an external
Z-axis input all on the
front panel. An exce l­
lent comb ination for
manufacturing test sta­
tions and rackmount
appl icat ions. And at the
simple flip of a switch
you can trigger on the
Z-axis signa l.

Proven design and
rugged construction
offer reliability at its
best. And the Tek repu­
tation for meeting rigid
enviro nmenta l require­
ments means confi ­
dence in your measure­
ments- and in know­
ing that his scope is
built to last.

Fast, accurate alter­
nate horizontal mag­
nification lets you
choose any of three
expansion levels to
magnif y any part of the
norm al waveform dis­
play -including the
trigger point and end of
sweep.

One-button beam
finder locates off­
screen signals, even
when intensity is turned
down .

New low-cost probes
(with nearly unbreak­
able tips) comp lement
the rugged scope
design . Compensation
adjustments in the
probe body itself elimi­
nate the bulky compen­
sation box at the front
panel. Scope and
probes are a perfec t
match!

Bright , full-size CRT
with minimal geometric
distortion and crisp,
small spot size del ivers
sharp trace definition.

Two indepe~n~d~e:n:t:~~-_i;;;;z~~~~~;;i~~:=;~~;~;~~~~~
channels with 50 MHz
bandwidth and inde­
pendent bandwi dth lim­
iting on eac h channel
to 5 MHz, 500 fLV/di v
sensitivity for low-level
signal measurement s
and differential
appl icatio ns.

Light weight makes
the 2225 easy to ca rry
even to remote
servic ing sites.

Fully segmented grati­
cule lines ease the way
for quick, accurate
voltage and time
measurements.

Now, the professional quality and performance youexpect from
Tektronix ... at an unexpected price: $995for scope, probes, 3-year
warranty and 3Q-day free trialon approved credit. No portable in its

class can match the Tek 2225 for features, versatil ity, convenience
and value. It's the easy, economical answerto scope needs at

bench and field sites, on the manufacturing floor and in the class­
room. CallTek to order, for application assistanceor to get the name

of your nearestTek representative or distributor.IZl CallTekdirect: 1-800-426-2200 [E

COM MITTED TO EXCELLENCE

Copyright ce,1987, Tektronix, Inc . All rights reserved, TTA-798-1
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Copy protection is commonplace
in today's movie industry. The
Macrovision encoding process is
used on many new video tape re­
leases, and some cable companies
have expressed interest in it as well.
Its advocates claim that
Macrovision affords un impaired
viewing of the original tape while
making it impossible to copy it.
However, many sets are unable to
process the encoded signal correct­
ly-resulting in a clouded picture
that might also roll or flash. If your
TY_ i s_one_ofJhose_thaLcan~t _hand l e_

the encoded picture , ou r Macro­
Scrubber can help. It eliminates only
the Macrovision encoding , with no
effect on normal video signals . For a
clean picture all the time, build the
Macro-Scrubber. The story begins
on page 49.

THE JANUARY ISSUE
IS ON SALE

DECEMBER 3

NATIONWIDE PAGING SYSTEM
Wherever you are, you'll get your message.

BUILD AN UNINTERRUPTABLE POWER SUPPLY
A 40-watt unit keeps going when your power company quits.

SEMICONDUCTOR TESTING
How to test TTL devices.

tDMPUiEilil,GESi
Get you r PT-68K up and running.

As a ~ervice to re~der~ : RADIO-ELECTRONICS publish es availa ble plans or info rmati on relat ing to newsworth y products,
tec hniques and scientific and technol ogical developme nts . Because of poss ible variances in the quality and cond ition of
materials and workmanship used by readers. RADIO -ELECTRONICS discla ims any respo ns ibi lity for the safe and proper
funct ionin g of reader-bui lt pro jects based upon or from plans or information publ ished in th is magazine.

Since some of the equip ment and circuitry described in RADIO-E LECTRONICS may relate to or be covered by U.S. patents.
RADIO -ELECTRONI CS disc laims any liabil ity for the infringement of such patents by the making , using. or sel ling of any such
equipment or circuitry. and suggests that anyone interested in such projects consult a patent attorney.

RADIO·ELECTRONICS,lISSN 0033-78621 D ecember 19 8 7. Published monthly by Gemsback Publications, Inc., 500­
B Bi-County Boul evard . Farmingdale. NY 11735 Sec ond-Class Postage paid at Farmingdale. NY and additional mailing offices.
Second-Cl ass mail reg istration No . 9242 authorized at Toronto, Canada. One-year subscription rate U.S.A. and possessions
$16.97. Canada $22 .97. all othe r countries $25 .97. All subscription orders payable in U.S.A. funds only. via international postal
money order or check drawn on a U.S.A. bank . Single copies $1.95 . © 1987 by Gernsback Publicat ions. Inc . All rights reserved.
Prin ted in U.S.A.

POSTMASTE R : Please send address changes to RADIO-ELECTRONICS, Subscription Dept. , Box 55115, Bou lder , CO
8032 1·5115.
A sta mped self-add ressed enve lope must accompany all submitted manuscripts and/or artwork or photo graphs if their retu rn is
desired should they be rejected. W e disclaim any responsibi li ty for the loss or damage of manuscripts and/or artwork or
photo graphs whi le in our possession or otherwise.
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LOGIC/PULSE R PROB ES HELP L OCATE DIGITAL
FAULTS IN LAB OR IN FIELD SERVICE
B&K -PRECISION now olTers logic and pulser probes
to fill the needs of engineers and technicians. The DP- 21
is a 20 MH z probe that also displays pulse presence
and logic status. Both LED and audible logic state
indi cators are featured. The DP- 31 pulser probe
can be used alone or with a logic probe or scope. It
produ ces a lOlLS pulse at 0.5 or 400 PPS rates
and features an exte rn al squa re wave and
sy nchronizing terminal. Both probes are
mu lti-fami ly compatible. The DP -21 is
$32. The DP- 31 is $33. Cont act vour
local distr ibutor or: B&K-PRECISION,
Dynascan Corp., 6460 W. Cort land St .,
Chicago, IL 60635. (312) 889-9087 .

CIRCLE 77 ON FREE INFORMATION CARD

8KPRECL~1
DVNA.CAN C O R P O R A T IO N
6460 WestCortland St. • Chicago. IL60635 • 312·889·9087

International Sales, 6460 W Cortland St..Chicago. IL60635
CanadianSales,AtlasElectronics. Ontario
South and Central AmericanSales, Empire Exporters,Plainview,NY11803

ponent TeSter locates fau ltson uopowerea
nt level.Curve-tracing method also allows fast CO

~rlents or D6ards.
el 541Component Comparator isa companion instrument

oruse with your scope or the 540. It testsICs.semiconductors.capacitors.
inductors. transformers and more.

The Models 550 and 552 IC Co mparator Tester/l ogic Monitors ore
hand-held portables for ill and CMOS applications. In-circuit dynamic
testscompare a known-good IC to an on-board Ie. A 20-channellogic
monitor isbuilt-in.

The B&K-PRECISION digital test line-up is rounded out by convenient and
economical pulser and logic probes.

For immediate delivery or complete speci fica tionsand applications
info rmation. call your local distributor or B&K-PRECISION.

c
a:
~ PROGRAMMABLE IC TESTER TESTS TTL,
z CMOS , RAM AND ROM IC'S, IN OR OUT·OF·
o CIRCUIT
~ Called the "first cost-elTective wav to test Ie's both in
~ an d out -of-circ uit ," th e new B&K-PRECISIO N
~ Model 560 fills the void between basic component
~ testers and costly AT E systems. Over 1500 different
w 14 to 24 pin devices can be tested, including TTL and
w CMOS digital IC's, RAM s and ROM s. The 560
IE speeds testing, simplifies diagnostics and doesn't re­
z quire prior test skills. Plain-English user prompts
o guide every step of operation. Test results are dis­
~ played as positive "pass" or "fail." Test result s can be
w fed to a printer. App lications include incoming
c3 in sp ect ion , QC , pr odu cti on line t estin g and
a: tr oub leshooting fau lty products. $3 ,500. Contact
l3 your local distri butor or: B&K -PRECISION, Dynas-

can Corp. , 6460 W.Cort land St ., Ch icago, IL 60635.
(312) 889-9087 .

c
a:
ceo
Z
o
~ NEW COMPARATOR
~ ADDS IC/COMPONENT TESTING TO SCOPE
It Test virtuallyany type of passive or active component
~ or module with B&K-PRECISION's new 54 1 Com­
W ponent Com parator . The 54 1 is design ed for use with
~ th e 540 compo ne nt t ester or vir t ually an y x-y
LL oscilloscope-..IUUl'ell suited for both in-circuit and
i5 out-of-circuit tests. It's fast and easv to use. Unlike

single function testin g, the 54 1 can be used on series,
~ parallel or series/parallel circuits. $395. Contact your
~ local distributor or: B&K-PRECISIO N, Dynascan
tJ Corp ., 6460 W. C ortland St., Chicago, IL 60635 .
~ (312) 889 -9087 .

c
a:
~
zo
~ NEW COMPONENT TESTER LOCATES FAULTS
~ ON UNPOWERED BOARDS IN FIELD OR PLANT
It The new Model 540 component tester isan extremely
Z cost effective, highly flexible trouble-shooting aid that
iii can assist in rapidly locating faults on unpowered
~ boards. Fau lts can be traced to the component level
LL without specific circuit knowledge. Individual com­
i5 ponents can also be tested. Test results are displayed
,... as a curve on a built-in CRT display. Cur ve tracing
~ allows matching of components. T wo channels allow
w production testing against know n good boards. Ideal
c3 for field service or production testin g. $995. Con­
e: tact your local distributor or: B&K -PRECISION,
tJ Dynascan Corp ., 6460 W. Cortland St ., Chicago,

IL 60635. (3 12) 889·9087.

c
a:
ce HANDHELD DIGITAL IC COMPARATOR/
tJ TESTERS FEATURE 20 CHANNEL
i5 LOGIC MONITOR
~ B&K-PRECISION's Model 550 and 552 IC
~ Comparator Tester/L ogic Monitors test Ie's
a: by comparison to a known good reference in
It one simple operation. As logic monitors, they
~ simultaneously indicate the logic states ofup to
ltl 20 IC pins. They test most 14t020pin, 54 and
a: 74 Series T T L (Model 550) or 4000 and 74C
~ Seri es CM OS (M odel 552 ) devices. Both
o models ar e ava ilab le from di stributors at
II) $3 95. Conta ct your local d istr ibutor or :
~ B&K -PRECISION, Dynascan Corp ., 6460
~ W. Cortland St. , Chicago , IL 60635. (312)
~ 889 -9087.
l3



EDITORIAL

Where is ComputerDigest going?

It's been alm ost four years since the fi rst issue of ComputerDigest
app eared in side Radio-Electronics. We have proven wrong th e thou­
sands of readers w ho fe lt t hat we wo uld soo n become " just ano ther

________----'c_ompuJecmagazine..:.We_hay.e_pmvenJ bat.Rad io-Elect ronics is dedi­
cated to cove ri ng t he ent ire scope of electronics fro m satellite TV to
anti que radio , fro m di gital audio tape to com puters.

We hope you' ve noticed th at ComputerDigest has changed durin g th e
last year. We've bee n taki ng our cove rage of computers mor e se­
riou sly, and we've been cove ring mo re serio us compute rs.

We've seen how co mpute rs can be used to design prin ted-circuit
bo ard s, and we've seen how graphics coprocesso rs work to make
CAD program s faster and more powerful. We've looked at th e com­
puters of tomorrow w it h reports on IBM 's PS/2. And , alth ou gh we got
off to a false start, we've begun to show yo u how to build a compute r
based on Motorol a's powerful 68000 microp rocessor.

Our hands-on reviews have kept yo u on to p of the latest hardwar e
and software. And we hope that ou r in-depth product compariso ns
have help ed make you r buying decision s easier by kee ping you
informed.

The con stru cti on proj ects have ranged from a clock board for you r PC
to a complete, powerful , yet low- cost 68000-based machin e. We have
also shown you how to install a 3-1/2-inch disk drive, and how yo u can
dramatically increase th e performance of yo ur Pc.

But th at 's eno ugh talk abo ut 1987. As we prepare our first issue for
next year, we wonder how we can make ComputerDi gest better. What
type of art icles do you want to see in 1988? More reviews? More con­
struction? More industry news?Only you know how ComputerDigest can
serve you better. Please don't keep it to yourself-we need to know. Write
to usat 500-B Bi-County Blvd ., Farmingdale, NY 11 735. Let us know what
computersyou use and how you use them, and share your views with us..

Thanks for making 1987 a successful year for Radio-Electronics. We hope
your hoiiday season ishappy, and we wish you all the bestfo r the new year.
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BRIAN C. FENTON
M anagin g Editor



Your Best Source
for Banana Plugs and Adapters is

POMONA ELECTRONICS
STANDARD DOUBLE BANANA
PLUG: MODEL MOP

. DOUBLE BANANA JACK:
MODEL 2269

STANDARD BINDING POST:
MODEL 3760

BNC FEMALE TO STANDARD
DOUBLE BANANA PLUG:
MODEL 1269

FREE 1987 GENERAL CATALOG

N
TESTACCESSORlF.S

1987

ITT Pomona Electronics
1500 E. Ninth St., Pomona, CA 91766

Tel: (714) 623-3463

CONNECTOR TEST ADAPTERS:
SOCKET TYPE (LEFT) MODEL
4690; PIN TYPE (RIGHT)
MODEL 4691

STANDARD DOUBLE BINDING
POSTS TO BNC MALE:
MODEL 1296

SINGLE BINDING POST TO BNC
MALE: MODEL 3430

BNC FEMALE TO PHONO PLUG:
MODEL 2957
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Our Products are available through your favorite electronics parts distr ibutor.
CIRCLE 101 ON FREE INFORMATION CARD 5



WHAT'S NEWS

Novel developm ents in artificia l intelligence
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6is DR. URI ZERNIK, General Elec tric scie ntist, with a few of the idioms that his lan gua ge, RINA,
« help s the computer to figure out .
a:

In sp ite of fa ntastic adva nces, held in M ilan, Italy. Possibly the isalso equi pped w it h a set of math-
computers remai n rem arkably stu- most to pical we re two papers by . emat ical instructio ns that te ll the
pid abo ut certain things. In par- Dr. Uri k Zernik of the Cente r. Both compute r how to work w ith the
t ic u lar, t hei r lan gu age lev el is of th em were based on attempts to lexic on and how to use it to gain
be low that of a two-year-o ld child . answe r two q uestio ns : How do new know ledge.
And th ey are notori ou sly poor at human beings learn langu age?" As an~xam ~ l e , t he com~te r

-- - f ina ing tni ngs on lysligntlyaif--- -=-a-=-na-" Row can tlie process oe- was give n the statement: " Israel
fe rent fro m those asked fo r. An- taught to computers?" and Egypt burie d the hatchet. " The
ot he r weakn ess of co mpute rs is Past co mp ute r- la ng uage pro- computer interprete d that as "The
ove rpre cisio n-witho ut the exact g rams have fo llowed acade m ic nat ion s buried a knife", but it re-
informat io n the co mputer cannot models-th e com puter is " taught" jected the ph rase; in its expe ri-
reach a conclusio n . (An office r on a voca bulary (or fitted with a "d ic- ence, nation s do not bury physical
the battl efi eld , on th e ot he r hand , t io nary") and given a set of gram- objects. The user help ed out: " Is-
m u st m ak e in stant d e ci si on s mati cal rul es. But human s don ' t rael and Egypt were in a lon g con-
based on incomplete-and some- learn a language that way, says Dr. fli ct , th ey signed a peace agree-
times co nfl ict ing- informat io n.) Zerni k. They learn with everyday ment. " The co mpute r, correct ly

Scien t ists at t he General Elect ric ex pe rie nce with n ew w ord s, dedu cin g th e meaning of the id i-
Research and Development Cen- phrases, and idiom s. om, t he n repl ied: "They bu ried
te r recently presented eig ht pa- His solution is to eq ui p hi s pro- the hatchet ; th ey terminated the
pers aimed at those prob lem s at gram (called RINA) w it h a "dynam- conflict." Later, given the id io m in
t he Ten th In t ern ati on al Co n - ic lexi con " co ntai ni ng e nt i re a tota lly di fferen t co ntext , it re-
ference on Artific ial Inte ll ige nce, phr ases (incl udi ng idiom s). RINA spo nded co rrect ly by app lyi ng

w hat it had learn ed .
A system th at is designed to en­

able a computer to make decision s
based on inco mplete informati on
w as d e sc rib ed b y Dr. Pi ero
Boni ssone , in a paper detailing
RUM (Reasoni ng w it h Uncertainty
Module) . Th e syste m helps the
co mputer to make sense o ut of
fu zzy t erm s, li k e " alm o st" o r
" probably" and to we igh the sim­
i larit ies and differences of th e cur­
rent situation against a p revi ou s
one .

An other pap er, by GE scie nt ist
Van-Due Ngu yen , descr ib es ad ­
vances in im age understand ing-a
co m puter's abi li ty t o reco gnize
objects shown by the li nes and an­
gles of thei r out li nes. (See "What's
News" Radi o- El ect ronics, April
1987). That p rocess of " Iine label­
ing" , o r identi fi cat ion, is improved
by addi ng in formati on showing all
lin es as eit he r co ncave, convex, or
occl ud ing . R-E
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Bearcat" 800XLT-RA
List pr ic e $4 99.95/CE prlce$289.95/SPECIAL
12-Band. 40 Channel • Ncrcrystal sc a n n er
Priority control. Search/Scan . AC/DC
Bands: 29-54, 118-174; 406 -512, 806 -912 MHz.
The Uniden 800X LTr eceives 40 chan nels in two banks.
Scans 15 channels per secon d. Size 9W ' x4V2" x 12'h ."

OTHER RADIOS AND ACCESSORIES
Panaaonlc RF·2600·RA Shortwavereceiver $179.95
RD55·RA Uniden Visor mount Radar Detector $98.95
RD9·RAUniden" Passport" size Radar Detector $169.95
NEWt BC70XLT·RABearcat20channelscanner $168.95
BC 14o-RA Bearcat 10 channel scanner $92.95
BC 145XL·RA 8earcat 16 channel scanner. $98.95
BC 175XL·RA Bearcat 16 channel scanner $156.95
BC 21OXLT·RA Bearcat 40 channel scanner. $196.95
BC·WA·RA 8earcal Weather Alert- $35.95
Rl OBO·RA Regency 30 channel scanner $118.95
R1 090·RA Regency 45 channel scanner 5148.95
UC102·RARegencyVHF2 ch. 1Watt transceiver $117.95
P1412-RA Regency 12 amp reg. power supply $189.95
MA549-RADrop-incharger/orHX1 200& HX1500 $84.95
MA518·RA Wall charger for HX1500 scanner $14.95
MA553·RA Carrying case for HX1500 scanner $19.95
MA257·RA Cigarette lightercordfor HX12/1500 $19.95
MA917'RAN i-CadbatterypackforHX1000/1200 $34.95
SMMX700D-RASvc. man.forMX7000& MX5000 $19.95
B-4·RA 1.2 V AAANi-Cadbatteries (set of tour) $9.95
B-B-RA1.2 V AA Ni-Cadbatteries (set of eight) $17.95
FB-E·RAFrequency Directoryfor EasternU.S.A $14.95
FB-W·RAFrequency DirectoryforWesternU.S.A $14.95
ASD-RAAir Scan Directory $14.95
SRF-RA Survival Radio Frequency Directory $14.95
TSG-RA"TopSecret" Registryof U.S.GoV!. Freq $14.95
TIC·RA Techniques for Intercepting Comm.~$14.95

RRF-RA Railroad frequency directory $14.95
EEC·RAEmbassy&EspionageCommunications $14.95
CIE·RACovert Intelligenct. Elect.Eavesdropping $14.95
MFF·RA Midwest Federal Frequency directory $14.95
A60·RA Magnet mount mobile scanner antenna $35.95
A70-RA Base station scanner antenna $35.95
MA548·RA Mirror mount Informant antenna $39.95
USAMM'RA Mag mount VHF ant. w/ 12' cable $39.95
USAK'RA >,4 " hole mount VHF ant. w/1T cable $35.95
Add $3 .00 shipping for all accessories ordered at the same time .
Add $12.00 shipping per shortwave receiver.
Add $7.00 shipping per radio and $3.00 per antenna.

BUY WITH CONFIDENCE
To get the fa.t.st d.""ery from CE of any scanner ,
send or pho ne your order directly to our Scanner
Distr ibution Cent er" Michigan residents please add 4%
sales tax or sup ply your tax 1.0. number. Written pur­
chase orders are accept ed from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 bill ing. All sales are subjec t to availabili ty,
acceptance and verificatio n. All sales on accessories
are final. Prices, terms and specifications are subject to
change without not ice. All prices are in U.S. dollars. Out
of stock itemswill be placed on backorderautomat ically
unless CE is inst ructed differently. A $5 .00 additional
handli ng fee will be charged for all orders with a
merchandise tot al under $50.0 0. Shipments are F.O.B.
Ann Arbor, Michig an. No COD's. Most products that we
sell have a manufacturer' s warranty. Free copies of
warrant ies on these products are available prior to
purch ase by writing to CEo Non-certif ied checks requi re
bank clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron­
lcs" Box 1045, Ann Arbo r, Mi chigan 4 8 10 6
U.S.A. Add $ 7 .0 0 per scanne r for R.P .S./U.P.S.
ground shipping and handling in t he continen ta l
U.S .A. For Canada, Pu e rto Ric o, Hawaii, Al as ka,
or APO/FPO d e livery, shipping c ha rges are
three t im es continental U.S . ra te s. If you have a
Discover, Visa o r M ast er Card, you may call a nd
place a credit card o rde r. Order toll-free in th e
U.S. D ia I800-USA-SCAN. In Canada, order toll­
free by ca lli ng 8 0 0- 2 2 1-3 4 7 5 . FTCC Telex any­
time, di al 825333. If yo u are outside th e U.S.
or in Mi ch ig a n d iaI31 3 -973- 8 8 8 8 . O rder today .
Scanner Distribution Center" and CE logos are trade­
marks of Communications Electronics Inc.
t Bear cat is a registered trademark of Un iden Corporation.
t Regency and Turbo Scan are registered trademarks of
Regency Electronics Inc. AD #080187·RA
CopyrightQ 1987 Communicat ion s Electronics Inc .

For credit card orders call
1-800-USA-SCAN

C~OMMUNICATIONS
"ELECTRONICS INC.
Consumer Products Division
P.O. Box 1045 o AnnArbor, Michigan48106-1045 U.S.A.
Call8OD-USA-SCAN or outside U.S.A. 313·973·8888

*** Uniden CB Radios ***
The Unid en line of Citize ns Band Radio transceivers is
styled to com pliment other mobile audio equipment.
Uniden CB radios are so relia ble that they have a two
yea r limited warranty. From the feature packed PRO
540e to the 31Oe handheld, there is no better Citizens
Band radio of the market today .
PR031OE·RAUniden 40 Ch. Portable/ MobileCB. .. 585.95
NINJA-RAPR0 31OEwith rechargeable batterypack.$99.95
B·10-RA1.2VAANi-cadbatt. for Ninja(set of 10) 520.95
PR0520E·RA Uniden 40 channel CB Mobile 559.95
PR0540E·RA Uniden 40 channel CB Mobile 5119.95
PR0710E·RA Uniden40 channel CB Base S119.95
PC22·RA Uniden remote mount CB Mobile $99.95
PC55·RA Unidenmobile mount CB transceiver $59.95

Bearcat" 50XL-RA
List price $ 199 .95/C E price $114.95/SPECIAL
1~Band. 10 Channel. Handheld scanner
Bands: 29.7,54, 136-1 74, 406 -512 MHz.
Th e Un id en Bearcat 50XL is an econo mic al, hand'
held scanne r wi th 10 ch annels covering ten fre­
quen cy ba nds. It features a keyboard lock switch to
pr event accidental entry and more. Also or der the
new do ub le- long life recha rge able batt ery pac k
part # BP55 fo r$29.9 5, a pl ug-in wall charger, pa rt
# AD1 00 for $ 14 .95, a carrying ca se part # VC001
for $14.95 and also order optional cigarette ligh ter
ca b le part # PS001 for $ 14.9 5.

Regency@Z60-RA
Lis t price $ 299. 95/C E price $148.95/SPECIAL
8-Band, tJO Channel • Ncrcrystal scanner
Bands: 30-50, 88'108, 118-136, 144-174 , 440' 512 MHz.
The Regency Z60 covers all t he publ ic service
bands plus aircraft and FM music for a total of
eight bands. The Z60 also features an alarm
cloc k and priority con trol as well as AC/DC
operation. Order today.

Regency@Z45-RA
List pric e $2 59 .95/CE price $139.95/SPECIAL
7-Band. 45 Channel • Ncrcrystal scanner
Bands: 30-50,118-136, 144-174,440-512 MHz.
Th e Regency l45 is very sim ilar to th e l 60 model
listed above however it does not have the commer­
cia l FM broadcast band. The l45, now at a
spec ial pr ice from Communications Electronics .

Regency@RH256B-RA
List price,$799.95 /CE price $329.95/SPECIAL
16 Channel. 25 Walt Transcei"er • Priority
Th e Reg ency RH256 B is a sixteen-channe l VH F land
mobile transceive r designed t o cover any frequency
between 150 to 162 MH z. Since th is radi o is
synthesized, no ex pe nsive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabil it ies. A mon itor and night/day switch is also
standard. This transceiver even has a pr io rity fun c­
tion. The RH256 ma kes an ideal radioforanypolice
or f ire department volu ntee r be cause of its low cost
and hig h performance. A 60 Watt VHF 150-162
M Hz . version called t he RH606B·RA is availabl e
fo r $459 .9 5. A UHF 15 watt, 10 channel version of
th is radio call ed the RU150B·RA is also available
and cove rs 450-48 2 MHz. but the cost is $43 9.9 5.

***Uniden Abrine Radios***
Now the finest mari ne electronics are availab le through
CEI. The Unimetrics SH66-RA has 50 transmit and 60
receive frequenc ies with 25 or 1 wall power output.
Only $169.95 . The Unimettics SH 88-RA is ade luxe full
functio n marine radiotelephone featur ing 55 trans mit
and 90 receive channels and scan ning capabilit y fo r
only $259.95. The Unim etrics SH3000·RA is an exce l­
lent digi tal depth sounder, good fo r 300 feet. It has an
LCD cont inuously back lit wit h red light display and a 5
fl. or 10 ft. ala rm. Only $189 .95. Order today.
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NEWl Scanner Frequency Listings
The new Fox scanner frequency directories will help
you find all the act ion your scanner can listen to. These
new listings inc lude poli ce, fire, ambulances & rescue
squads, local government, private police agencies,
hospitals, emerge ncy medical channel s, news media,
forest ry radio service, railroads, weath er stations , radio
common carriers, AT&T mobile telephone, utility com­
panies, general mobil e radio service, marine radio
service, taxi cab companies, tow tru ck companies,
trucking companies, business repeate rs,business radio
(simplex) federal government, fun eral directors, vet·
erinarians, buses, aircraft, space sate llites, amateur
rad io, broadcasters and more. Fox frequency list ings

Communications Electronics: featur e call lellercross reference aswell as alphabet ical
the world's largest distributor of radio- listi ng by licensee name, police code s and signals. All

Fox direct ories are $14.95 each plus $3.00 shipping .
scanners, introduces new models of State of Alaska-RLD19·1 ; Baltimo re, MD/Washington,

CB & marine radios and scanners. DG-RLD24-1 ; Chicago, IL-RLD14-1; Cleveland, 0 1+­
RLD17·1; Columbus, 0I+-RL..OO3·2; Dallas/Ft. Worth,

NEW.' Regenc.A> TS2-RA TX-RLD13'1 ; Denver/Colorad o Spring s, Co-RLD27·1 ;
:J T Detroit, Mil Windsor, 0N-RLD08·2 ; Fort Wayne, IN

Allow 30-90 days for delivery after receip t of order / L lrna, OH- RLOO1-1 ; Houston , TX-RLD23-1 ; Indian·
du e to the h igh demand for th is product. apoli s, IN- RLD22-1; Kansas City, MO/ K&- RLD11-2;
List price $4 99. 95/C E price $339.95 Los Angeles, CA-RLD16·1 ; Loui sville/L exington, KY-

RLD07·1 ; Milwaukee, WI/W aukegan, IL-RLD21-1 ;
12-Band. 75 Channel. Crysta"ess. AC/DC Minneapol is/S t. Paul, MN-RLD1o-2; Nevada/E. Central
Frequencyrange: 29-54,118-175, 406-512,806-950 MHz. CA-RLD28-1; Oklahoma City/Law1on, OK-RL..OO5-2;
The Reg ency TS2 scanner lets you monito r Pillsburgh, PNWheeling, WV-RLD29'1 ; Rochester/
Military, Space Satellites, Governmen t, Railroad, Syracuse, NY-RLD20-1 ; Tampa/S I. Petersburg, FL-
Justic e Department, State Department, Fish & RLD04·2; Toledo, OH-RL..OO2-3. A regional directo ry
Gam e, Imm igration, Marine, Po lice and Fire Depart- which covers poli ce, fire ambulance & rescue squads,
ments, Aeronautical AM band, Paramedics, Am- local governm ent, forestry, marine radio, mobil e phone,
ate ur Radio, plus thousands of other radio fre- aircraft and NOAA weath er is available for$ 19.95 each.
quencies mos t scanners can't pic k up. The Regency RDOO1-1 covers AL, AR, FL, GA, LA, MS, NC,PR, SC,TN
TS2 features new 40 channel per second Turb o & VI. For !i n ar~a not shown above call Fox at 800-543 '
Seen" so you wont miss an y of the action. Model 7892 or ," Ohio 800-62 1-25 13.
TS1~RA is-a35 cha nnel version of thi s radio witho ut - Regenc~-Informant'.!..Scanners-
the 800 MH z. band and costs on ly $2 39,95. Frequency coverage: 35-54, 136-1 74 40 6-5 12 MHz.

Th e new Reg ency Informant sca nn ers cov er vi rt u­
ally all the standard po li ce, fire , emergency and
weath er frequencies . Th es e sp ec ial scanners are
preprogrammed by state in the units mem ory . Just
pick a state and a category. The Informant does th e
rest. All Informant radios have a feature called
Turbo Scan" to scan up to ao channels per second.
The INF1-RA is ideal for truckers and is only
$ 249 .95. The new INF2·RA is a delu xe mod el and
has ham rad io , a weather alert and other excit ing
features bu ilt in fo r on ly $324.9 5. For base station
use , th e INF5-RA is onl y $ 19 9 .95 and for those
wh o ca n afford t he best, the INF3-RAat $249.95, is
a state-of-the-art, receiver that spells out what
service you' re lis tin ing to such as Military, Airphone,
Paging, State Police, Coas t Guard or Press.

Regency@HX1500-RA
List price $369.95/CE price $218.95
11-Band, 55 Channel. Handheld/Porlllble
Search • Lockout • Priority • Bank Select
Sidelit liquid crystaldisplay. EAROMMemory
Direct ChannelAccess Feature. sean delay
Bands: 29-54, 118-136,144'174,406-420,440-512 MHz.
The new handheld Regency HX1500 scanner is
fully keyboard programmable for the ult imate in
versatility. You can scan up to 55 channels at th e
same time inc ludi ng the AM aircraft band. The LCD
display is even side lit for night use. Includes belt
clip, fle x ible antenna and earphone. Operates on 8
1.2 Volt rechargeable Ni-cad batteries(not included).
Be sure to order batter ies and battery charger from
th e accessory list in this ad .

Bearcat" 100XL-RA
List price $349.95/C E price $178.95/SPECIAL
Sl-Sand. 1t1 Channel. Priority. Scan Delay
Search • Limit • Hold. Lockout • AC/DC
Frequ ency range: 30-50, 118-174,406' 512 MHz.

Includ ed in our low CE price is a sturdy carrying case,
earphone, ballery charger/AC adapter, six AA ni-cad
batteries and flexibl e ante nna. Order your scann er now.

NEW!
CBRadios&
Scanners



"Ifyou're going to learn
- electIQI-lics, you might

as well learn it right!"
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"Don't settle for less.
Especially when it comes
to career training...because
everything else in your life
may depend on it.
That's why you ought to

pick ClEf"

Stephen J. SimcicIIBb Vice President, Academic Affairs
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YES.. .I want to learn from the specialists in electronics - CIE. Send me my FREE
CIE school cata log.. .including details abo ut the Associate Degree program...
plus my FREE package of home study information.
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Today is the day.
Send now.

Fill in and return the postage-free
card attac hed . If some ambitious person
has removed it, cut out and ma il the
cou po n. You ' ll get a FREE scho ol
cata log plus complete info rma tion on
independ ent hom e study . For your
convenience, we' ll try to have a CIE
representati ve contac t you to answer
any questions you may have.

Mail in the coupo n below or , if you
prefer , call toll-free 1-800-321-2155
(in Ohio, 1-800-523-9109).

Which CIE Training fits you?
Beginner? Intermediate?

Advanced? CIE home study
courses are designed for

---am15itious peopleatall entry
levels. People who may have:
I. No previous electronics

knowledge, but do have an
interest in it;

2. Some basic know ledge or
exper ience in electro nics;

3. In-depth working experience or
prior training in electro nics.

You can start where you fit and fit
where you start , then go on from ther e
to your Diplom a , Associate Degree,
and career .

crn offers you an
Associate Degree.

One of the best credentials you can
have in electro nics - or any other
career field - is a college degree.
Tha t 's why CI E gives you the oppo r­
tunity to earn an Assoc iate in Ap plied
Science in Electronics Engineering
Techno logy. An y CIE career course can
offer you credit toward the degree ­
mor e tha n half of the number needed
in some cases .

"Cleveland Institute of Electronics is
the onlv accredited institution of higher
learning offering an Associate Degree
program with tuition based on actual
study time used. The faster you com­
plete your degree assignments, the less
your overall tuition. " Steve Simci c

Vice-President Academic Affairs

Accredited Member Nation al Home Study Council

State-of-the-art
Laboratory Equipment

Som e courses feature the CIE
Micro processor Training Laboratory .
An integral part of computers,
microprocessor technology is used in
many phases of bu siness, including ser­
vice and manufacturing indu stries.

Th e MT L gives you the oppo rtunity
to prog ram it and inter face it with LED
displays, memory devices, and switches .
You' ll gain all the practical experience
needed to work with state-of-the-art
equipment of tod ay and tomorrow.

Microprocessor Trainer

Enjoy the promptness of CIE's
"same day" grading cycle.

Wh en we receive your lesson before
noon Mo nday thro ugh Saturday, we
grade it and mail it back the same day.
You find out qu ickly how well you're
doin g!

Pick the pace that's
right for you.

CIE und erstands peopl e need to learn
at their own pace . Th ere's no pressure
to keep up . . . no slow learners hold
you ba ck. If you' re a beginner , you
start with the basics. If you already
know some electronics, you move ahead
to your own level.

r - - - - - - - - - - - - - - - - -
I

ARE-74

• C IE Cleveland Institute of Elect r onics, Inc.
1776 East 17th Street, Cleveland, Ohio 4 4114

I•I
• Print Name

I Address --------- ---- - ---- -- Apt. _

• City State Zip _

• Age Area Code/Phone No. /

Check box for G.!. Bill bulletin on Educational Benefits: D Veteran D Active Duty

• MAIL TODAY!
CIRCLE 60 ON FREE INFORMATION CARD

Experienced specialists
work closely with you.

Even though you study at hom e, you
are not alone! Eac h time you return a
completed lesson , you can be sure it
will be reviewed , graded , and returned
with appropriate instruc tional help .
When you need additional individual
help, you get it fas t and in writing from
th e faculty techni cal specia list best
qu alified to answer your questio n in
term s you can und erstand.

Programmed Learning
That' s exactly what happens with

CIE's Auto -Programmed Lessons. Each
lesson uses fam ous " prog rammed learn­
ing" methods to teach you important
principles. You explore them, master
th em completely, before you sta rt to
apply them. You thorou ghly und erstand
each step before you go on to the next.
You learn at your own pace.

And , beyond theory, some courses
come fully equipped with electronics
gear (the things you see in techn ical
m agazines) to actu ally let you perform
hundreds of " hands -on" experiments .

Meet the Electronics
Specialists.

When you pick an electronics schoo l,
yo u're get ting ready to invest some time
and money. And your whole future
depends on the educa tion you get in
return .

Tha t's why. it makes so much sense
to go with number one .. . with the
specialists . . . with C IE!

There's no such thing as
bargain education.

If you talk with some of our
graduates , chances are you'd find a
10to nhem- shoppecl-aro uITd- for- th-eir- ­
trainin g. No t for the lowest priced
but for the best. They prett y much
knew wha t was available when
they picked C IE as number one.

We don ' t promise you the
moon . We do promise you a
proven way to build valua ble
caree r skills. The CIE facult y
and staff are dedicated to that.
Wh en you gradua te, your diploma
shows employers you know what you' re
about. Today, it' s prett y hard to put a
price on th at.

Because we're specialists
we have to stay ahead.

At CIE, we've got a po sition of
leade rship to maintain . Here are some
of the ways we han g onto it . ..

~u've probably seen adver­I ~sements from other
electronic schools. M aybe you think
they're all the same. They're not!

CIE is the largest independent
home study school in the world that
specializes exclusively in electronics.

11



VIDEO
NEWS

DAVID LACHENBRUCH,
CONTRIBUTING EDITOR

• What's in a name? Not much, eviden t ly.
Take RCA, for example: In 1986, it was sold to
General Electric, which was one of the original
founders of RCA. General Electric then sold off
RCA Recordsto-German publisher Bertelsmann,
which not only continues to use the RCA name
but has restored the old RCA "m eatball"
trademark-R, C, and A in a circle, with a
lightning bolt at the bottom of the A. Then GE
proceeded to sell both GE and RCA consumer
electronics to France's giant Thomson combine.
Now the RCA initials will be used on records by a
German company and on TV's by a French one.
The David Sarnoff Research Center ( on ce called
RCA Laboratories ) was donated to SRI
International, which still calls it by the name of
RCA's guiding genius.

Or take Philips, the worldwide tradename of the
Dutch electronics giant. In the early days of
electronics, the company reached an agreement
to keep the Philips name out of the United States
because it might be confused with Philco, which
was here first. Philco was sold to Ford, Ford sold
it to GTE, and GTE sold it to North American
Philips, which in turn was absorbed by Dutch
Philips. So Philips ended up owning Philco,
which, not surprisingly, no longer had any
objection to the use of the Philips name. Thus, the
Philips name finally has come to America on
lightbulbs and appliances , and soon on
electronics, including TV sets.

Good old names never seem to die ; but
sometimes th ey go to sleep for a while. That's
what's now happening to Pilot, a historic name. It
was Pilot Radio that introduced the first big­
selling component FM tuner, the Pilotuner. Then
in 1948 Pilot brought out the first portable TV ( it
was in a large suitcase and had a 3-inch picture ) ;
that was also the first TV set with a list price

~ under $100 . Pilot went through a number of
z permutations, and eventually when audio
~ marketer Morse sold out to Curtis Mathes, Piloto was one of the names that went with it. Curtis
~ Mathes tried selling Pilot audio equipment for a
wo while, but phased out the line this year. So Pilot is
~ now in limbo, but the brand will probably make a
a: comeback sometime soon, like oldtimers such as

12

Capehart, Emerson, Symphonic, and DuMont; all
of those are still around, but the equipment is
being manufactured by companies that have no
connection to the brand's originator.

• Zenith goes digital. Apparently encouraged
by the success of its original digital offerings last
year, Zenith has introduced 15 new TV sets with
all-digital signal processing, in 20- and 27-inch
sizes, all with built-in TV stereo and teletext
reception. That's far more digital models than any
other TV manufacturer will be selling in the UB.
In other introductions, Zenith became the first
American manufacturer to offer a TV set with a
35-inch tube ( th e tube is Japanese ). Also, Zenith
has introduced a new vertical VCR about six­
inches wide by 12-inches tall, designed for
bookshelves and other tight places. One 27-inch
TV set has a removable panel that conceals a
compartment just the right shape to hold
Zenith's vertical VCR-and nobody else's. For its
lower-priced sets, Zenith has introduced the new
highly automated Duratech chassis, which
contains 46% surface-mount parts, 80%
machine-inserted components, 20% fewer
connectors, and is 100% computer tested and
aligned.

• Compact disc-video postponed. Ifyou've
been looking for those Compact Disc- Video ( CD­
V) records and players (Radio-El e ct r onics,
August 1987), you'll have to wait a little longer.
Although they were formally "intr odu ced" last
summer, nothing has come on the market, and
they're now scheduled for a new launch early in
1988. The CD-V format is an overall name given
to the old Laserviston videodisc, as well as the
new five-inch discs that play five minutes of
analog video and 20 minutes of digital audio.
Pioneer has introduced combination players that
will play the 5-inch discs a s w ell a s 8 - and 12­
inch ones, and others are due soon. CD-V's
sponsors want to go through the hoopla of a
launch after they have about 200 music-video
titles in the 5-inch size. At press time, fewer than
100 selections had been committed to the short
audio-video singles. R-E



OR VISIT OUR RETAIL STORE
1256 SOUTH BASCOM AVE.

SAN JOSE, CA. (408) 947-8881
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Autoranging. pen style design for th e ult imate in portability and
ease of use. Custom BO pin LSI chip increases reliability. Audible
continuity tester and data hold feature for added convenience.
Case. test leads and batteries included .

• Basic DC accuracy: plus or minus 1%
• DC voltag e: 2v - 500v. autoranging
• AC voltag e: 2v - 500v. autoranging
• Resistance: 2k ohms - 2M ohms.

autorang ing
• Fully over -load protected
• Input impedance: 11 M ohm
• 162 x 2B x 17mm. w eighs 75 gram s

DPM-1000
3.5 DIGIT PROBE TYPE DMM

2 YEAR
WARRANTY

ON ALL
MODELS

MODEL 3500 $499.95
35 MHz DUAL TRACE OSCILLOSCOPE
Wide bandwidth and exceptional 1mV I DIV sensitivity
make the Model 3500 a powerful diagnostic tool for
engineers or technicians . Delayed triggering allows any
port ion of a w aveform to be isolated and expanded for
closer inspection. Variable Holdoff mak es possible th e
stable view ing of complex wavefonns.

• Lab quality compensated 10X probas includ ed
• Delayed and single sweep modes
* Z Axis intensity modulation
• X.Yoperation • Bright 5 " CRT • TV Sync filt er

COPYRIGHT 1986JDR MICRODEVICES
THE JDR INSTRUMENTS LOGO IS A REGISTEREDTRADEMARK OF JDR MICRODEVICES.

JDR INSTRUMENTS IS A TRADEMARK OF JDR MICRODEVICES.

ORDER TOLL FREE+ J~J~~r~s~~~~!~ 800·538·5000
(408) 866-6200 • FAX (408) 378-8927 • Telex 171-110

MODEL 2000 $349.95
20 MHz DUAL TRACE OSCILLOSCOPE

~~~~~~~~~~~i~~~~~ Model 2000 combines useful features end exactingquality. Frequency calculation and phase measu re-
ment are quick and easy in the X·Y Mode. Service
technicians will appreciate the TV Sync circuitry for
viewing TV -V and lV·H as wells5 accurate synchroni­
zation of th e Video Signal. Blanking Pedestals. VITS
and Vert ic le/Horizontal sync pulses.

• Lab quality compensated 10X probes includ ed
* Buitt·in component tester
• 110/220 Volt operation
• X.Y operation • Bright 5 " CRT • TV Sync filter



IF YOUVVANTA BETTER
COMPUTER

BUILD 11= ¥QURSELF.
-----~

Heathkit IS aregi stered trademark of Heatt\ Com pany.asubSidiary of ZenrthElectron ics Corporation Company

Prices, product availabili tyandspecifications are subject tochange without notice.

Heathkit&

To order the new Heathkit
H-386 Desktop Computer, simply
call toll-free 1-800-253-0570. Ask
for operator 3U. Use your Visa,
MasterCard or Heath Revolving
Charge. Or call 616-982-3614 for the
Heath/Zenith Computers and Elec­
tronics store location nearest you.

For more information on all
our quality kits, send now for your
free four-color Heathkit catalog.
Write Heath Company, Dept.
020-604, Benton Harbor, MI 49022.

the performance and dependability
you expect. At a significant
savings over comparable off­
the-shelf brands.

What's more, all Heathkit
products are backed by a
newly extended, limited

one-year warranty, highly
respected manuals and tech­

nical consultation service.
So if you want a better

computer, build it your­
self. Impress your friends.

And save
money at the

same time.

. Heath

CIRCLE 86 ON FREE INFORMATION CARD

screen
monitor and

another port
drives EGA , CGA and TTL
monochrome monitors. Both
ports automatically emulate
common video formats for
easy system configuration.

Designed for people
using large spreadsheets,
CAD/CAM or other compu­
tation-intensive applications,
or anyone who simply wants
to own the newest, most power-

ful hardware on the market,
the Heathkit H-386 can be

assembled easily and quickly. One
or two evenings is all it takes, and
no special tools or equipment
are required.

In the bargain, you get the
satisfaction of having built a
powerful computer system all by
yourself, and the confidence that
this exciting product willdeliver all

101987, Heath Company.

Now you can own the fastest,
most powerful home computer
available today- at an affordable
cost. Just by building it yourself.

Introducing
the Heathkit
H-386 Desktop
Computer. With
its powerful
32-bit proces­
sor, 16MHz
computing
speed and
"zero wait"
technology,

the H-386 can breeze through
complex calculations in seconds.

Every INTEL 80386 micro­
processor used in our H-386is100%
tested for all functions. And you
get superb graphics because one
video port provides dazzling 640­
by-480 color on Zenith's new flat

Heath makes
building the
powerful 386

- (;omputerquiek-=-,~'---..
fun,easy...
and a great value.
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Have you heard? For less than $90
your AT or XT-compatib le com­
puter can talk! All it needs is the
HV-2000 Computer Voice Kit from
Heathkit.

Reading letters, transcriptions
and computerized instruction can be
easier and quicker than you ever
thought possible. Computer games
gain a new dimension. Your com­
puter can even entertain children
with stories __------"i
and songs.

TALK IS
CHEA~

If you have
a modem,

the HV-2000
Computer Voice will allow your
computer to recite reference and
research information from time­
sharing services. Or, speak radio
transmitted ASCII information.

The HV-2000 Computer Voice
Card, containing speech synthesizer
and audio amplifier, plugs into any
AT or XT-compatible computer's
expansion slot. An external speake r
is also included. Versatile, Heath­
developed software gives you a .
wide var iety of voices and easy in­
terface to high and low level
languages.

The HV-2000 Computer Voice.
At less than $90, talk IS cheap . To
order, call toll-free 1-800-253-0570.
Ask for operator 312. Use your Visa,
MasterCard or Heath Revolving
Charge card. Or call 616-982-3614
for the nearest store location.

-'<6
680n

WRITE TO:

ASK R-E
Radio-Electron ics
500-B Bi-County Blvd .
Farmingdale, NY 11735

th e receiver and th en reverse th e
met er mov em ent's connections so
it responds to a negative volt age
input. Or, do as was ofte n done o n
co mm u nicatio ns rece ive rs : Turn
th e meter up sid e down so a de­
clining voltage input will cau se the
meter to appear to read up- scale .

Fi gure 2 shows how low-imped­
an ce headphone s ca n be co n­
nected into t h e audi o output
circ u it of th e rad io. Inserting th e
ph one plu g co nnects th e ph ones
across th e aud io output while dis­
co nnect ing the spea ke r.

PRECEDENCE DETECTOR
We are planning to update the in­

dicator system used in our "Scholas­
tic Bowl" events. The pre sent system
uses relays and we want to use solid­
state circuitry.

The moderator or quiz-master
asks a question and the first con­
testant to believe that he has the an­
swer presses a pushbutton switch
that causes his indicator lamp to
light, and, at the same time, locks
out the indicators of the other con­
testants. The judge determines the
winner and then resets the system.­
J.R., Cuba, Il.
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OUTPUT

S-METER AND HEADPHONE
JACK

Please show the circuit of a signal­
strength meter for an AM radio. Also
describe how I can add a headphone
jack that will automatically silence
the speaker when the phones are
plugged in.-J.D., Turnersville, NJ.

I don 't know anything about the
radio you're modifying , so th e
be st bet for a signal-st re ng th in­
dicator is an FET DC voltm eter (Fig.
1) connected to the set's AGC bu s.
As shown, the meter reads upward
when conne cted to a positive-go ­
ing AGe. If th e radio use s tubes o r
has a negative-goin g AGC, com­
pletel y isolate t h e vo lt m e te r's
po sitive and negative leads from

15



HITACHI SCOPES AT DISCOUNT PRICES!

Model V212 $475
Model V·212 20MHZ Dual Channel (1mV Sens.) $475
Model V·422 40MHZ Dual Channel (1mV Sens .) $699
Model V·425 40MHZ Dual Channel (with cursor) $795
Mode l V-660 60M HZ Dual Channel (Delayed Sweep) $999
Model V-l060100MHZ Dua l Channel (Delayed Sweep $1.375
All above scopes have a 3 year guaranty on parts and labo r

O ur f iles contai n a number of
pr ecedence-detector circu its that
indicate wh ich of two pu shbutton s
is pr essed f irst. One circui t, w hich
uses in cand escent lamp s fo r high
visibility, is show n in Fig. 3.

Th e c i rcuit , whi ch w as d e­
scribed by M. Jennings in th e En­
glish magazin e Radio & Electron ics
Cons truc tor, is designed for SCR
sw itc h ing . The SCR's, of w hic h
th ere is one per " player," remain
off until one of th em is turned on
wh en a player mom entarily closes
his pu shbutton sw itch. The switch

k­

Model V1060 $1,375

15·25%
OFF LIST

PRICE

100MHZ20MHZ

o-f6Y

LMP2
6//
60",A

53

+

GATE:
S~2

Ro/
:z~o.n

'x '

0 3 £)6

0::1-

'PI
6V

00"" A

0 /

5 /

G ArE:

see »

+

A NO,?E

FIG. 3

closur e produces a posit ive trigger
pul se o n th e gate of th e co rre­
spo nd ing SCR, turn ing it on. As
soo n as one SCR turns on, it s co r­
respond ing indicator lamp lights
and th e other SCR is lo cked out so
th at it cannot f i re.

Any number of sw it ch ing ci r­
cuits can be add ed to the detector
by dupl icatin g th e circuit ry to the
right of point "X. The SCR's are
low-power types such as th e Radi o
Shack 276-1020 and the di od es are
si li con rectifi ers such as th e
1N4002. Switches 51 and 52 are
norm all y- op en pu shbutt on s.
Sw itc h 53 is used by th e judge or
referee to appl y pow er and to reset
th e prec ed en ce detector. Th at
sw itc h may be a sing le-po le pu sh­
on/push-off typ e.

The precedence detecto r wo rks
th is way: Even with 53 closed to
ene rgize th e detector, th e SCR's
do not co nd uct because t heir
gates are isolated fro m a positi ve
vo ltage source. Assume that two
(o r more) players hit th eir pu sh­
button s at almos t th e same in­
stant , but contestant No.1 closes
hi s swi tc h (51 ) a fract ion of a sec-

L---- -----.....- - - o

$259

$179

F·l000
1.2GH

F·100
120MH

M·1180 .7% Acy $36.95
M·1182 .25% Acy $39.95
M-1l81 .1% Acy $42.95

Auto Rangin g
plus

Manua l Ranging
3Y2 Digit Mete r

28 Funct ions
Full y protected

BREADBOARD

Model D--- .. _.9436 . - _.-•••

Shown ==:::: ==
9430 1,100 pins $15
9434 2,170 pins $25
9436 2,860 pins $35

50MHz LOGIC PROBE
20 nsec with memory
Lp·700

~23
t~~~ulser $23

....

Model
5·3000

..;.,

.."" :;i....-;

$148
Model

LC·1800
Measures:
Indu cto rs,
Capacitors,
Resistors

35MHz DUAL TRACE OSCILLOSCOPE

$498 MO·1252

: - "J :

• 10MHz DC or AC
• Trigg ered Sweep
• Calibrated Vert & Hor
• Reads Volt s & Freq

MULTI·FUNCTION COUNTERS

Frequency, Period, Totalize, Self Check with High ·
Stab ilized Crystal Oven OSCill ator, 8 Digit LED Display

DIGITAL LCR METER

10MHz OSCILLOSCOPE

$239

· $135
.05% DC Acc uracy
.1% Resis tance
with Freq. Counte r
& Delu xe Case

TRUE RMS 4""
DIGIT MULTIMETER

Model
M·7000

40MHz
DELAYED

--SWEEP-
MO-1253

$550

$175
0·40V @ 1.5A
0·20V @ 3A

$239

MULTIMETER wi th
CAPAC ITANCE AN D
TRANSISTOR
TESTER

Model $58
CM·1500A

Reads Volt s, Ohms,
Curre nt, Capaci to rs,
Transis tors &
Diodes W/C..e

DIGITAL 3 AMP POWER SUPPLY
Model
XP·750

I 00

• Sine, Square, Triangle
• Pulse, Ramp, .2 to 2MHz
• Frequen cy .l thru 10MHz

GF·8015 without Freq . Meter 5179

DIGITAL TRIPLE POWER SUPPLY
Model
XP·765

$239
0·20V @ l A
0·20V @ lA

5V @ 5A

GF·8016 FUNCTION GENERATOR
• .1';= ,.,...,_... with Freq. Counter

20MHz DUAL TRACE OSCILLOSCOPE

$359 MO·1251

C&S SALES INC., 1245 ROSEWOOD DRIVE , DEERFIELD ,IL 60015 oac [II] 15 DAY MONEY
800·292·7711 (312) 459·9040 ASK FOR CATALOG '- . BACK GUARANTEE

2 Year Limited Guarantee! Add 5% for Postage ($10 max), IL Res., 7% Tax
CIRCLE 109 ON FREE INFORMATION CARD

Full y Regulated, Short Circuit Prot ect ed with 2
limit Cont. 3 Separate Supplies
XP·660 with Analog Meters $169.50

Top quality scop es at a very reasonabl e pri ce. Contain s all the desired features. Elenco 's 2 year guarantee
assures you of continuous service. Two 1x , lO x probes , diagrams and manual includ ed. Write for specs.

100 MHzTest Probes, lX, lOX, Ref.(Completewith 5 accessories) Fits Most Scopes · $22

ELENCO PRODUCTS AT DISCOUNT PRICES!

(fJ
o
z
o
a:
I- Full y regula ted, short circuit protect ed current
O limi t control
~ XP·850 with Analog Meters 5129.50
W

6
o
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Price Price

TEKTRONIX PHILIPS
2300 Series P6101A $53 M12Xl PM3267 PM8294 $60 M12Xl

P6108A $75 M12XlO &
2200Series P6121 $100 M12XlOAP PM3256 PM8926 $70 P100

P6122 $58 P100 PM3264 PM8928 $95 M12XlO
2400 Series P6131 $140 M15XlOHFAP

P6133 $115 M12X10AP HITACHI
P6105A $93 M12XlOAP V-llOOA
P6106A $140 M15XlOHFAP V-670 AT- lOALl.5 $64 SP100
P6130 $130 M12XlOAP V-509

SS-0014 $92 M12XlO HEWLETT PACKARD
SS-0012 $77 M12X10 1715A 10018A M20X10

1722B 10017A M15X10HF
1725A lOO17A M15X10HF
1740Series lO041A P100

10021A IP20



demonstrations and
experiments that willgive
you atotal mastery of
computer operation and
servicing techniques. You'll
do programming inBASIC
language-even run and
interpret essential diagnostic
software.

LESSON5-Clear. well illustrated
texts buildyour understanding
of computers step-by-step.

DISK SOFTWARE­
including MS-DOS,
GW BASIC,
WordSlar, and
CalcStar.

asyou actually build your
own latestmodel Sanyo 880
Series computer from the
keyboard up. It's fully IBM
PC-compatible and, bestof
all, it runs programs almost
twice asfastasanIBM PC.
Asyou assemble theSanyo
880, you'll perform

NEW!
Train withthe newest Sanro880

Series eomputer-it'sfullr
IBM.compatible andruns almost

twice as fastas the IBM PC!

Get inside the newest,
fully IBM PC compatible
Sanyo Microcomputer

AsanNRI student, you'll
get totalhands-on training

Train with NRI for a
• • •servicing

Get started now
by building this

- fully-IBM-PC
compatible
computer
Now you getit all ... training
for America's fastest growing
career opportunity. . .train­
ing to service all computers
. .. training on thenewest
totalcomputer system, the
Sanyo 880. Only NRI can give
you thewell-rounded training
you need, because only NRI
gives you acomplete com­
puter system .. .computer,
monitor, disk drive, software,
even test instruments like a
digital multimeter and logic
probe towork with and keep.
It all adds upto training
that builds theknowledge,
competence, and ability you
need to succeed asacomputer

en service specialist.
o
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o
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high pa ing career
compu ers

Understanding you get
only through experience

You need no previous
knowledge to succeed with
NRI. You start with the basics,
rapidly building on the
fundamentals of electronics
with bite-size lessons.You
perform hands-on experiments

TECHNICAL MANUALS-"ith
completespecs 0 0 Sanyocomputer
and professional programs.

DISCOVERY LAB-Using it.
you constructand test circuits
like those used with computers.

DIGITAL LOGIC
PROBE-Simplifies
anal)'zing digital
circuit operation.

with your NRI Discovery Lab
and then move on tomaster
advanced concepts like digital
logic,microprocessors, and
computer memories.

Learn athome in your
spare time

You train inyour own home

at your own convenience,
backed at all times byyour
own NRI instructor and the
entire.Nlil staff of educators
and student service support
people. They'realways ready
togive you guidance, follow
your progress, and help you
over therough spots tokeep
you moving toward your goal.

100 page free catalog
tells more . . .send today

Send thepostage-paid reply
card today for NRI's 100 page
catalog that gives all thefacts
about computer training, plus
career training inrobotics,
data communications, TV/
audio/video servicing, and
many other fields. If thecard
ismissing, write to NRI at
theaddress
below.

~~~SCHOOLS
McGraw-Hill ContinuingEducation Center
3939WisconsinAvenue .,~
Washington, DC20016 . ~!
We'll giveyou tomorrow I.n~ .
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ond bef ore any of th e other s. At
th e in stant S1 closes, gate current
flows throu gh R1 , S'I, and diodes
02 and 0 3, so SCR1 condu ct s. It s
anode cu rrent fl ows through in­
di cator lamp LMP1, and th e anode
vo ltage fall s to around 0.6 volt­
th e anod e- cathod e voltage drop
across SCR1. That causes 01 to be
forward -bi ased , so it also co n­
du cts , dropping point X to 1.2
volts-the sum of th e diode-volt­
age drops across SCR1 and 01 .

With point X at 1.2 volts, all the

othe r c irc u its are lock ed o ut, be­
cause wh en any other pushbutton
is pressed, th e two seri es-con­
n ected si l ico n di od es (05, 06,
etc.) are not suff ic ient ly forward­
biased to pass th e gate cu rre n t
need ed to fi re th e assoc iate d SCR.
After d et erminin g th e winnin g
co ntestant , th e umpire reset s th e
board by pu shing S3 on ce to turn
off th e co nd ucting SCR, and again
to restore power.

The indicator lamps should be
low-current types-drawin g ap -

proxim ately 60 mA or so . If yo u use
hi gh er cu rren t types mak e su re
th at th ei I' co ld resistance (as mea­
su red with an o hmme te r) is hi gh
eno ug h to limit th e ini ti al inrush of
lamp cu rrent to the maximum sur­
ge-cu rrent rati ng of the SCR.

If yo u need so me th ing m ore
e labo rate , co ns ide r buildin g th e
"Elect roni c Umpire" described in
th e Oecember 1970 issue of Radio­
Electronics. It handles two teams of
three pl ayer s each, and indicates
th e order of respon se for th e first
fou I' co nte stants .

JRX-3 D1C-6 Channel Corded Remote .•.. 5139.95

JSX·3 D1C-36 Channel SetTop. . . . . . . . .. 5129.95

SB-3 - 'The Real Thing' . . . . . . . . . . . . • •• 5109.95

SB-M-Refurbished. . . . . . . • . . . . . • . • • • • . . 589.95

DRZ-3D1 C-68 Channel Wireless

with Decoder ...•••••...... 5199.95

Z-TAC cable Add-On ••••••••••••••••••••• '199."

*

ZENITH:

CABLE TV
SPECIALS
CONVERTERS *

USING AN OPTOElECTRONIC
COUPLER

I am trying to design a circuit that
uses a Motorola MOC7811 slotted

__opto-coupler as a sensor, but I can't
locate any applications data. Can
you help?-B.J.D., Peoria, AZ .

Slotted co uplers in th at series
co nsist of an infrared- emitting di­
o de and a ph otod et ector facin g
each ot her ac ross a slot in the
housing, as shown in Fig. 4. The
slot provides a means of interrupt­
in g th e path between th e infrared
sou rce and it s det ector.

W e don 't have any id ea as to

(j)

u
z
o
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o
W
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o
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«
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VIEW STAR: EVSC· 2010-60 Channel Wireless-
withParental Lockout. • • • • • •• ' 99."

EVSC-2010 A-B-Same as aboYe with
A-B Switch '109."

View star 2501-60 Channel Wireless• •••••
withVolume. • • • • • • • . • •• '119."

Unika MR-702-72 Channel Wireless
with Parental Lockout.. • • 589.95

MISCELLANEOUS
OAK: N-12 Mlni·Code • • • • •• • • • • • • • • • • • • • • • • •• ' 89."

N-12 Mlnl·Code Vari·Sync •••••••• •••••••• 599.95

N-12 Mini-Code Vari-Sync Plus Auto On-Off •• 5159.95

JERROLD: 400 & 450 Handheld Transmitters. • • • • • • • •• ' 29."

HAMLIN: MLD-12DO .. .. .. • .. .. .. .. .. .. .. .. .. ' 99."

NEW ITEMS: [ Ripco Tape Copy Stabilizer ~09. 95 I

Scientific Atlanta SA-3 5139.95

OAK: E-13 Mini-Code Substitute $ 79. 95

E-13 Mini-Code WlVari-Syn $ 89.95

AU UNITS GUARANTEED. QUANTITY PRICES AVAILABLE.

UNITED ELECTRONIC SUPPLY
P.O. BOX 1206 • ELGIN, ILLINOIS 60121 • 312·697·0600

CIRCLE 192 ON FREE INFORMATION CARD

S£..OTT£D
OP TO-GOUP",,£ /<..

FIG.4

what yo u want to acco mp lish, so
your best bet is to seek appli ca­
tions data f rom Motorola Semi­
co n d uct o rs, 616 We st 24t h St. ,
Pho eni x, AZ 85282. For typical cir­
cu its and additional ap p l ica t io ns
information , see one o r more of
th e foll owin g : Gen eral Elec t ric
O p t oe lec t r o n ics Manu al, th e
Motorola Optoelectronics Device
Da t a b o ok , o r Th e O p ­
to electronics D ata Boo k for D e­
sign Engineers f ro m Texas Instru ­
ments.

WHAT KIND OF RESISTORS
I'm interested in resistors and

want information on the differences



is " varisto r"-meaning a two -ter­
min al vo ltage-se ns it ive sem icon­
du ct or wh o se re si st an c e de ­
creases rapid ly as th e ap p lied
vo ltage is in creased .

A th yr isto r is a stab le (two-state)
se m ico n d uc to r d evi c e h av ing
th ree or more jun ct io ns. It can be
rap id ly sw it ched between its off
and on states. The term " thy risto r"
is ofte n used to incl ud e seR's and
gate -co nt ro lled sw itc hes .

NEW RUGGEDIZED
SCOPE PROBES
Just a phone call away.

$35 P6103 $58 P6109
50 MHz 10x 150 MHz 10x
Compensation Range Compensation Range
15to35pF 18to22pF

These new passive voltage probes can be used with any
oscilloscopes having matching compensation ranges.

Screw in tips mean easy repair, no downtime .

To order call toll free1·800·426·2200
In Oregon , call co llect (503) 627-9000.

VISA and MasterCharge accepted.

Copyriqhtc. 1987. Tektronix. Inc All right s reserved . KBA·810

CIRCLE 185 ON FREE INFORMATION CARD

Te.ktronixe

COMMI TTED TO EXCELLENCE
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ON ARTIFICIAL INTELLIGENCE sw itc hing chips or circu its . Those
I read yo ur arti cle, "Artific ial In- analog chips would simulate how

te lligence," in th e M ay 1987 issue the neuron s work in th e brain .
of Radio-Electronics, and I w as They would probably be called
amaze d th at nothing was men- elmost and nalmo st ch ips, o r
t io ned abo ut the fo llowing '.-: .una_y-b_e_on a..n..d.-n...ot m ay.be_on_

Democratic elect ro nic circu its chips. Chips and circuits such as
or syste ms wo uld consist of not those would make it possibl e fo r a
only series/serial ci rcuits, but par- co mputer to learn , mem orize, and
alle l as we ll. That type of syste m und erst and , and to rel at e o r
wo uld also in clude analog chips thi nk-to kn ow.
and circuits, w hic h co nvey data Interface data bridges would al-
based on th e degree th at a ci rcui t low the th ou sand s of neuroni c mi-
is on- in short, waveforms- and crop rocesso rs in th e computer to
no t just b ased on e lec t ro n i c have th e same data sto red in each

o ne as the entire co mpute r has
sto red in it s mem ory bank ove rall.
Those would make it possibl e fo r
th e co mp ute r to have a ho lo­
gramic mem ory bank , ju st as the
brain has. _

A ci rcuit th at performs like an
electronic mirror, composed of a
simulated data-constru cted model
of reali ty, wo uld enab le a comput­
er to compare incoming data with
th at data mod el fo r analysis and
interpretation . Within th at index
mem ory bank sho uld be a form of
sel f-co ns cio us ness, so th at th e

$89.95/1-9
• 83 cha nnels
• Automati c fine tuning
• parental control
• programabl e channeling
• compat ible with desc ramb lers

JERROLD CORDLESS
CABLE TV CONVERTERI MODEL DRX3-105/400

I $5995l up
$69.95 / 1·9

I · 58 channels • Remote f ine tuning
• Remote channel changing • Compatible wit h descrarnblers
• Remote on/off sw itch

I JERROLD CORDED

I CABLE TV CONVERTER
MODEL JRX3-105

I $29.95Lup
I

$39.95 / 6-9
$49.95/1 ·5

I
•

• MASTER CARD • VISA••••••••••CIRCLE 110 ON FREE INFORMATION CARD24
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Your Career in ELECTRONICS or COMPUTERS
Add prestige and earning power to your technical career
oy earning your Associate or Bachelor's Degree in electronics
or computers-through independent home study.

\J" 0 commuting to class. Study at your own pace, while continu­
ing on your present job. Learn from easy-to-understand lessons,
with help from your Grantham instructors when you need it.

Grantham College of Engineering is a specialized institution
catering to adults who are employed in electronics and allied
fields such as computers. These fields are so enormous that
opportunity for advancement is always present. Promotions
and natural turn-o ver make desirable po sitions available to
tho se who are prepared to m ove up !

Put Professional Knowledge and a

COLLEGE DEGREE
in your Technical Career through

HOME 51 ~I
STUDY "' /:~

i
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ADDR ESS

NAME

Write for our free catalog
(see coupon below) or phone

(213) 493-4423 (no collect calls)
and ask for our "degree catalog."

•Grantham offers two B.S. degree
programs - one with major em­
phasis in ELECTRONICS and the
other with major emphasis in
COMPUTERS. Either program
can be completed by correspond­
ence (also known as "distance edu­
cation.") An A.S. degree is awarded
along the way in each B.S. program,
but the B.S. program is not com­
plete without the A.S. part. Our '
catalog gives complete details.

Now in Our
37th Year

'---------------1
I Grantham College of Engineering I

P.O.Box 539, Los Alamitos, CA 90720 I
Plea se mail me your free catalog which explains I
your distance-education degree programs. I

I
I
I
I
I
I
I
I
I
I
I

CITY STATE ZIP I
L ~1~82- J 25

NHSC Accredited

Grantham College of Engineering
10570 Humbolt Street_

Los Alamitos, California 90720
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iacbtlor of S cience in ., nginming ~ecbnologp
with major emphasis in Electronics
In wit n tSl thtrtoJ. tltb dip lom ll duly sit ntdhas bun /sSUM by tlrt Collttt

A dm inistration upon recommendeti on of tlrt Faculty, al tne CoIltlt in
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with major emphasis in Computers
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TestRS232C
InAZip.

Thst RS232C data
communications
interfaces-like
computers to
printers, computers
tomodems, and computers
tocomputers- fast and
easy in the palm ofyour
hand with Beckman Industrial's
low-cost, easy-to-use line oftesters. Each
is self-contained ina Toughpak case,
includingfive models ina durable zippered
pouch, and a lO-year warrantyon every
model. Pricesstart aslow as549.95.

See yournearest Beckman Industrial
distributor today, or sendfor free
brochure. We'llsend it toyou ina zip.

Quick CableCustomizing
Fast RS232CInte/facing and Jesting
LED Identification ofCable
Configurations
Pocket and Hand-beld Compactness
Speeds Up Trouble Sbooting
10 Standard, Low-Cost Models

Ii
I!MI!ASDN

EasyPATCHTM704

~
.

rvice
sbuments,

\J\CieThe One.

Beckman Industrial Corporation lnstrumentatronProducts Divrstcn
ASubsidiary of Emerson Electric Company
3883Ruffin Rd. , San Diego, Cali fornia92123-1898
(619)565·4415 ' FAX, (619) 268·0172 ' TLX, 249031
© 1987 Beckman IndustrialCorporation

CIRCLE 98 ON FREE INFORMATION CARD

compute r can kn ow it sel f bette r
and have an identitv. That would
allow it to relate itse (f better to th e
outs ide wo rld.

Circuits suc h as th ose wo uld en­
ab le a co m p u te r to m imi c t he
brain reali sti cally. They wou ld be
ab le to modify and re-pro gr am
th em selves relati ve to outs ide ci r­
cumstances and basic bu ilt-in pro­
grammin g, for su rvi val and th e
expa ns io n o r evo lut io n of co n­
sciousne ss. The ci rcuits would be
fl exible and the refo re capab le of
change and grow th.

Today's compute rs are nothing
m ore than in ert slave m ech a­
nisms-like elec tronic sl ide rul es,
card catalogs , or books. We need
computers that have more feed­
back in th em .
HERBERT D. STAFFI ERI
Bridgeport, CT

MICRO-FLOPPY RETROFIT

Before I read th e art icle, " M icro­
floppy Retrofit, " in th e Au gu st 1987
ComputerDigest, I conve rte d my
XT B: drive to 3Y2 in ch , using the

Learn at home in spare time.
No previous experience needed.

~~111~~. ·1 1 1 " \1
No costly school. No comm u ting to class.
The Or ig in al Home-Study cou rse pre­
pares you for the "FCC Com me rc ial Rad io­
telephone License", This valuable license
is you r "t icket" to thousands of exc it ing
job s in Com m unica tions. Radio-TV. Micro­
wave . Co m pu te rs , Radar, Avon ics and
more! You don 't n eed a co llege degree to
qualify. but yo u do n eed a n FCC Lice nse.
No Need to Quit Your Job o r Go To School

This proven co urse is easy. fast a nd low
cost! GUARANTEED PASS - You ge t you r
FCC License or money refunded . Send for
FREE facts now. MAIL COUPON TODAY!

r---- ------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept . 90 I
I P.O. Bo x 2223, San Francisco, CA 94126 :
: Please ru sh FREE details immediately! I

I NAME I
I ADDRESS It ,91!Y ~~T,;~I::~_ J

AMPLIFIER DESIGN

I en joy Radio-Electronics very
mu ch-in fact , I can barely wai t for
th e next issue. I want to thank you
for incl ud ing compute r program
listings with som e of your art icles .
I find th em almost as mu ch fun as
th e proj ects.

The art icle, "Transisto r Ampli fi er
De sign," by Jack Cunke lman in th e
A ug ust 1987 issu e wa s a g rea t
source of informati on on commo n
emi tte r am p l if iers . M ayb e h e
cou ld do more on common-base
and co mmon-co llecto r amps.

Line 280 in the program li sting
reads:

R2 = IZ*RE*100/((RE*100) - IZ)
Tw o probl em s w er e solv ed

when I change d lin e 280 to read :
R2 = INT(IZ*RE*B/((RE*B) - IZ))
First, th e fo rmula now co nside rs

th e " input" value for beta. And I
no longer get a negative result for
R2 w ith ce rtai n " input" data.

I hope th at is useful t o o the r
readers, and th anks again.

MI CHAEL H. PERKIN S
Louisville, KY

continued on page 37



liE.
An extensive line of capacitors for both

standard and high voltage applications from NTE Electronics.

For more info rmation or the name of your
local distributo r, call or write NTE.

LOOK FOR THE FULL LINE OF
QUALITY NTE REPLACEMENT
PARTS AND PRODUCTS:

NTE, the name you've come to trust for
all your replacement semiconductor
needs , now has a line of subminiature
aluminum electrolytic capacito rs.

These quality capacitors are
available with both radial and axial
leads and are dependable over a broad
temperature range. Ratings include
capacitance of 0.1 ILF to 10000 ILF,
tolerance of +/ - 20% ( - 10% to
+ 50% for the high voltage line) , and
voltage range of 6.3 to 100 volts (160 to
450 for the high voltage line), making
them ideal for the most demanding
applications.

• Transistors
• Thyristors
• Integrated Circuits
• Rectifiers and Diodes
• High Voltage Mult iplie rs

and Dividers
• Optoelectronic Devices
• Zeners
• Microprocessors and

Support Chips
• Memory ICs

• Thermal Cut-Oils
• Bridge Rect ifiers
• Unijunct ions
• RF Transistors
• Microwave Oven

Rectifiers
• Selenium Rectifiers
• Flameproof Resistors
• Wire Ties
• Electrolytic Capacitors
• Static Control Products

®

NTE ELECTRONICS, INC.
44 Farrand Street, Bloomf ield, New Jersey 07003 (Outside N.J.) 1-800-6 31-1250' (N.J. only) 1-800-624- 2624

CIRCLE 71 ON FREE INFORMATION CARD



Please note: some hooks count as :2 selections

Electronics Math
Pub. Price822.95
ClubPrice$18.95
Book #7205

r,..,.,,.,,.,,.,~
,,..,.,,..,.,,..,"
r,..,.."'''''''1;
',..,..,..,.,I""'~

The Encyclopedia of
Electronic Circuits
Pub. Price$50.00
ClubPrice$39.95
Book#7014
COUNTSAS2
SELECTIONS

Elementary
Electricity

and
Electronics

componenl by component

MannieHorowitz

Elementary Electricity
andElectronics
Pub. Price823.95
ClubM ce$19.15
Book #7285

Handbook of
Computers and
Computing
Pub. PriceS77.50
ClubPrice$62.35
Book #7072
COUNTS AS2
SELECTIONS

~

MICROCOMPUTERS

The Illustrated
Dictionary of
Microcomputers
Pub.Price824.95
Club Price$19.95
Book #7246

Industrial Robotics
Pub.Price843.95
Club P1'ice $35.15
Book #7211
COUNTSAS2
SELECTIONS

Linear ICHandbook
Pub. Price$49.95
Club Price$39.95
Book #7214
COUNTS AS2
SELECTIONS

Cost Estimating with
Microcomputers
Pub. Price829.95
ClubPrice$23.95
Book #7037

Digital Telephony and
Neheork Integration
Pub.Price 844.50
Club Mce$35.95
Book #7204
COUNTS AS2
SELECTIONS

The Paradox
Companion
Pub.Price $24.95
ClubPrice$19.95
Book #7245

Semiconductor Power
Electronics
Pub.Price$46.95
ClubPrice$37.55
Book #7267
COUNTS AS2
SELECTIONS

Software Engineering
Endronments
Pub. Price838.95
ClubPrice$31. 15
Book #7247

Complete Guide
to Modern VCR
TroubleShooting
and Repair

Complete Guide to
Modern VCR
Troubleshooting and
Repair
Pub. Price$38.33
ClubPrice$31.15
Book#2126

DISCOVEAI
ELECTRONICS

Discorering Electronics
With Useful P1'ojects
andApplicatiollJ<
Pub. Price $29.95
Club Price $23.95
Book#4560

COMPlm
TV SERVICING

HANDBOOK
SECONDEDmON

Complete TVServicing
Handbook
Pub. Price 833.00
Club Price$26.35
Book #7385

BobMiddleton's
Handbookti
Electronic
Time-saversand

Soortcuts

Bob Middleton 's
Handbook of
Electronic Time-saters
andShortcuts
Pub. Price $29.95
Club Price$23.95
Book #4595

Handbook of Video
Camera Sm'icing
andTroubleshooting
Techniques
Pub. Price 829.95
Club Price$23.95
Book #4213

Electronic Connections
Pub.Price828.67
ClubPrice$23.15
Book #2808

Troubleshooting
Techniques for
Microprocessor
Controlled Video
Equipment
Pub. Price824.95
ClubPrice$19.95
Book # 7599

The Complete Compact
Disc Player
Pub. Price833.00
Club Price$26.35
Book #7389
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Until you write them·yourself,
you won't find better books
than these...or a better deal!
Take any 3 books forjust $1.00 each.
Thke 1 more at our special Club Price.
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(Please note that somebooks count
as 2selections)

PLUS ... Send me this book at
the special Club Price

Book # _

Send this coupon today!

SayYES and
become an electronics
know it all!

w .t:J
• >2 .:1
• it u
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Name _

Address _

City/State/Zip _

Signature -t--

(not validwithout signature)
Offergood fornewMembers only in the continental US and Canada.
All applicationssubject tocredit approval.

Send me these 3 books for
$1.00each:

Book # _

Book # _

Book # _

,--- - ---------- - -
Electronics BookService
A Prentice HallBookClub
P.O. Box 10621 ,Des Moines, IA50380-0621

YES! Please enrollme as a trial Member ofElectronicBookService
and send me the3 books listed belowforjust $1.00 each and I more
book for the special Club Price plus postage and handling and
applicablestate sales tax. I understand the Membership Plan as
described in this ad and that by acceptingyour offer, I automati­
callyfulfillhalf the usual2-bookpurchase obligation. I agree to then
purchase I additional book - at Member discounts - during the
first year of my Membership. If not completely satisfied with my
introductory selections I may return them within 15 days and
owe nothing.

Not only will you save as much as book at all - s imply indicate your choice on the orde r
$120.63 offpublishers' listprices on 4 of card always provided and return it by t he date indi-
the mostpopular - and indispensable cated. You'll a lways have 10 days to decide whether or

not you want a Main Selection.
--: technical books inprint today . . .
b Is -F, l-F,'l~h IF h 12 b k 5. Special Member Discounts - 20%to 30%- and
uta 0 ..., u v l a v-t e.ustuu: - 00 ----m-o-r..:..e--off regular list prices. A small shipping ana

purchase obligation - automatically! handling charge is added to all orders.

Examine your 4 books FREE for 15 days! 6. The Electronics Book Service Guarantee - You
EBS is the professional se rvice design ed specifically never buy books you don 't want. Ifyou ever receive a
to keep you on to p of everything new in electronic book that do es not live up to your ex pectations,
t he ory and application. Every book is reviewed and return it for full credit.
approved by our Technical Advisory Board. And
eve ry month we bring you the kind of information you
want - and need - to know in the field of advanced
elec t ronics ... access to new t houghts on systems
design, op amps, TTL, bit-sli ce microprocessors,
circuits, LSI/VLSI , optoelectronics, satellite com­
munications, LANs, linear contro l, feedback,
in strumentati on , AID crossovers and more. Every­
t h ing it takes to keep you going and succesful
t h roughout your career!

6 Unbeatable Reasons for Joining
Electronics Book Service
1. Our Introductory Offer - 3 books for just $1.00
eac h .. .a 4th at our special Club Price - a savings of
as mu ch as $120.63 off publishers' list prices.

2. Automatic Fulfillment ofhalf the usual2-book
purchase obligation - Once you have selected and
p aid for your 4 introductory se lections, you au to­
m atically fulfill half of EBS's usual 2-book purchase
obligat ion. Your only obligati on is to the n purchase 1
a ddit iona l book - at Member discounts - during the
fir st year of your Membership. Youmay cance l any
time after that.

3. Original publishers' editions - Never cheaply­
made reprints.

4. A complete book store by mail - Choose from the
best , mo st popular books in your field - by mail and
from t he comfort and conve n ience of your home or
office . Here's how it works : Eve ry 3 -4 weeks ( 15 times
a year) you'll receive the Bulletin describing a new
Main Selection and several Alternates. Ifyou want
t he Main Selecti on , do nothing. It will be shippe d
automatically. Ifyou prefer an Alt ernate - or no
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SW ITCH MODULE. The Tee SNA P­
TEC is a new approac h to mou nt­
in g data-entry sw itc hes d ir ect ly
onto a pri nt ed-circuit bo ard w it h­
out the need for soldering .

Des igned fo r low- to med ium­
spee d switching app licat io ns, th e
SNA P-TEC uses a stain less-steel
snap-dome moun ted in a p lasti c
hou sin g alo ng w ith a p lastic key­
cap/actuato r. The sw itc h modu le
snaps in to two hol es in a .062-i nch

the user to man uall y fr eeze the
di sp lay so that it can be read with­
out rushin g, o r under better l ight­
in g co nd it io ns. The unit featu res a
90-hour batt ery li fe.

Th e mod el OM71 has a sug­
ges te d ret ai l p ri ce of $49.94 .­
Beckma n Indust ri al Co rpo ra t ion,
3883 Ruffin Road , San Diego , CA
92123-1898.

m e m ory-ch ann el lo ck -o ut fea­
tu res.

T h e m od e l TW-4100 A i s
5.9 x 1.97 x 7.87" and wei ghs less
t ha n f our po u n d s. Frequ en cy
co ve rage is 142-149 M Hz (al low s
ope rat io n o n ce rta in MARS and
CAPfreq uencies), and 440-449.995
MHz. The suggested price is $649.95.
- Kenwood , 2201 E. Domin guez
St reet, l on g Beach , CA 90810.

CIRClE 11 ON FREE INFO RM ATIO N CARD

FM DUAL-B AND TRA N SCEI VER.
The Kenwood TW-4100A is rated
for 45 watts on 2 meters and 35
watt s on 70 em. It featu res selec ta­
b le f u l ld up lex cro ss-band ("tele­
p ho ne-sty le" ) operat io n . C ross ­
band rep eater ope rat io n is also
possib le. (A co nt ro l o pe rato r is
needed fo r rep eater o pe rat io n.) In
addit ion, there are programmab le
band scan and mem ory scan with

CIRClE10 ON FREE INFO RM ATIO N CARD

DIGITAL MUlTIMETER. The Beck­
man OM7! is a handheld pen -typ e
meter that feat u res a 3Y2-d ig it di s­
p lay wi th 0.7% accu racy (2-mV DC
ran ge) and auto-rang ing ; it f it s
easi ly in to a shirt pock et.

The meter has been design ed
fo r ease of use, hav in g a rot ary
fun ct ion di al instead of the usual
co m bi nat io n-pus hb u tto n ope ra­
t io n . A D ATA HOLD functio n allows

NEW
PRODUCTS

* All models in stock * One year warranty
* Fast, free delivery * Quantity discounts to 50%

STAR CIRCUITS/DEPT.f -R
P.O. BO X 8332, PEM BROK E PINES, FL 3 3084

** ONLY $30 EACH ** 30 DAY FREE TRIAL **
To orde r, send $30 chec k or money order. Specif y
Mode l. If not com pletely satisfied, simply return within
30 days fo r a full and speed y ref und.

CABLE-TV

signal
remover

50dB NOTCH FILTER

Any* signal coming in on your cable can be completely
"removed" with this powerfu l filter. Particularly useful
on "pay" channel s. Also can be used to eliminate any*
over-the-airsignal whichprevents normal reception. The
filter's externaladlustments allow precise tuning to any
frequency required.

*AVAILABLE FOR THE FOLLOWING CHANNELS:
MODEL 26 - For any channel between 2 and 6

(Tuning range 54 - 108 Mhz)
MODEL 713 - For any channel between 7 and 13

(Tuning range 174 - 216 Mhz)
MODEL 1422 -For any channel between 14(A) and 22(1)

(Tuning range 120 - 174 Mhz)

ELECTRONIC
COMPONENTS

CATALOG
.... yours FREE

by dialing

MOUSER
if£-'"ELECTR 0 NICS
~ , 2401 Hwy 287 North
~ Mansfi eld , Te xas 76063
%::- ""~ \
%5=' " DISTRIBUTI ON' i -~ %""~,l\ CENTERS

..,~:.:.~ :" f~~lNAT I O NWID E

In Texas: 817/ 483-4422
1·8.00·992·9943
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Call Today for your FREE
subscription to the 1988

Mouser Electronic s Cata log .
Contains 176 pages featuring

over 16,000 in-stock, quality
electronic components.

..PLUS ..Mouser's proven
service and prompt delivery .

• (9utside_UJS,t." .Send_$2,)_
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Zip- -City Stote----

JOSEPH ELECTRONICS, INC.
8830 N. Milwaukee Ave. Dept. R
Niles, IL60648

o Rush merchandise per attached order.
Iunderstandrated accountsoreshipped open 0
account otherwisesend per cred~ card. m
o Visa 0 MasterCord 0 [);scover 10
o Check 0 Money Order 0 Rush Catalog m
Card No. Exp. Date _ _ I ~

~~ ~
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vices at a t im e on th e upper and/o r
lower 10 socke ts of the program­
mer, and uses al l sta ndard pro­
gramme r in st ru cti on s and read­
outs. For added th rou ghput , two
adapt ers can be used to program
20 devi ces at a t im e'.

released prior to fi na l ten sioning.
That d esig n has ze ro in se rti on
fo rce and can be hand-in stall ed
only. Ma ximum combined bund le
di ameter is 1.25"; min imum loop
ten sile st rength is 30 pounds. Pric­
in g d ep ends on size . - Panduit
Corp. , 17301 Rid ge land Ave nue,
Tinl ey Park , IL 60477-0981.

DEDICATED ADAPTER. The Pro­
gram Auto mat io n Surface M o unt
Adap ter, for Data I/O 's 120/121A
progr amm ers, can program 10 de-

Send for FREE480 page 'Industrial
ProductsCatalog' .Iunderstand ~ isFREE
with any order or if requested on
company letterheod. (Otherwise. $4.95
to covercatalog and shipping costs)

ORDER lOU FREE

1-800-323-5925
IN IWNOIS

1
312-297-4200

1 IfSfi~r.
L J",:I::~~S _

PC board directl y over matin g co n­
tact circuit ry.

Availab le in a vari ety of co lo rs
and keycap sty les, th e SNA P-TEe
can be mounted on .500-inc h cen­
ter s. Cu stom-d esign ed keycaps
are also availab le. Actu ation force
is220 grams with a 0.015-in ch nom­
in al tr avel. The pri ce per unit is
under 0.30 eacn wn en purcn asea
in quantities of 1000.-Tec, Incor­
porated, 2727 North Fairview Ave­
nu e, P.O. Box 5646, Tucson , AZ
85703.

CIRClE 12 ON FREE INFORMATION CARD

CA BLE TIES. Two new cab le ti es
from Panduit, th e PAN-TY (shown )
and th e STA-STRA p, are d ouble ­
loop ties wh ose bent tips provide
faster orientation .

Both typ es are mad e of natu ral
6/6 nylon (w hite), whi ch is U.L. 94­
V2 self -ext ing u is hab le . They are
also avai lab le in heat- stabili zed
nylon (b lack) and w eath er resis­
tant outdoor nyl on (b lack). Tem­
p e rature ran g es ar e - 40°F to
+ 221°F for heat- stabi Iized mate­
rials and - 40°F to + 185°F for th e
ot he r two materi als.

PAN-TY double-loop cab le t ies
are o ne -p ie ce co nst ruct io n; two
sizes are availab le fo r up to a max­
imum co mbined bundle di ameter
of 3.8". They have a minimum loop
ten sil e st re ng t h of 50 p ound s.
Prices, w hich dep end on size, start
at $10 per 100.

STA-STRAP d oub le- loop cab le
ti es h ave a two-p iec e d esi gn ,
whi ch allows th e first loop to be



Even the l inest equipment in the world cannot guarantee nolse-tree operation.
One " dirty" connection anywhere in the electr ical path can cause unwanted
noise or signal loss.

Features include: easy drop-in
lock-in adapter ; pop-out eje cto r
after programming; verti cal sock­
et s for ease of handling and in ser­
tion ; socke ts desi gn ed to meet
manufacturer 's spec s and ensure
coplanarity ; small f o ot pr in t fo r
ease of handling.

The Surface Mount Adapter can
be used for production planning
of OTP PLCC EPROMS, for incom­
ing in spection of preprogrammed
parts , and in a maintenance en­
vironment for ch ecking qu estion­
able parts . It is priced at $2000.00­
Program Automation, Inc. , 22706
Aspan , Suite 308 , EI Taro , CA
92630.

"MORE THAN A CONTACT CLEANER"

CRAMOLlN C!> is a fast-acting, anli-oxidizing lubricant that cleans and
preserves all metal surfaces , Including gold.

When applied to metal contacts and connectors, CRAMOLlN<!l removes
resistive oxides as it forms a protective molecular layer that adheres to the metal
surface s and maintains maximum electrical conductivity.

CRAMOLIN"' - USED BY THOSE WHO DEMAND THE BEST:
Bell & Howell Hewlett Packard MCf(Sony) N. kamlChi
Boeing JOhn Auke Mfg. MotOfQl. RCA
Capitol Reconls MclnlO6hLabs NASA Sw" chcraft

SINCE 1956r:;;;-=-==-=-......~~'"W'I~~~~~
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PRECISION ALIGNMENT KIT. The
1- - - -I-j ensen-Y23BB40 kit co ntains a se­

lection of precision tools that are
manufactured to extrem ely fin e
tol erances and are designed for
adjustments of VHS and Beta vid­
eo-cassette recorders.

The kit includes a base-plate ref ­
er ence ji g and a height gau ge
(used for precision hei ght adjust­
ment of th e reel discs , guide posts,

continued 0 11page 38

NRI's At-Home Training in Electronic Design
Technology Can Put You in aHigh-Paying
Career as an In-Demand Design Technician

lfIifP'SCHOOLOF ELECfRONlCS
McGraw-Hill Continuing Education Center
3939Wisconsin Ave . Washington, D.C. 20016
Pleasesend information about NRI training
in Electronic Design Technology.

Age(PleasePrint)

Address

Nun ,

electronics, you cansucceed withNRItraining.
You stan withthe basics,
then rapidlybuildon
them to masteradvanced
electronicsconcepts.

NRI Circuit Designer
Gives You Invaluable Hands­
On Experience
The heartof your labtraining isthe
exclusiveNRlCircuit Designeryou build.
It's a totallyunique instrumentwithfull
breadboarding capability, built-inmultiple
powersupplies, and a multifunction signal
generator forcircuit testing. Fast, simple

connectionslet you create prototype
circuits, immediatelycheckthem out
forfunction orfaults. YourCircuit
Designerwillhandle both linearand

digital integrated circuits aswellas
discrete componentssuchas
transistorsand diodes.

Sendfor FREE Catalog
Send the coupon todayforNRl'sfree
catalog that gives you allthe details about
the ElectronicDesign Technologycourse.
Ifthecoupon ismissing, pleasewrite to

Your handson training includes
al/this: theunique NRIClrcut:
Designet, asoidetless b,ead·
bootding systemyoubuildanduse
lorcircuit design,prototype
construction, component evaluation,
andtesting__ . theNRIModel2500 10
MHz triggetedsweep oscilloscope,
invaluable ineletroniclroubie­
shooting. . . aT/-:JJ calculalorlor last,
accuratecomputations. . . and3·'11
digit,hand·helddigitalmultimeter you
learntouseasprofessionalsdoto
performelectronictestsand
measurements.

The bestjobsin electronics todaygo to the
people whohave the skills to thinkand work
creatively. Conceiveand design circuits and
equipment. Initiateideasand carry them
through. NowNRIcanhelp you beone of
thesepeople-design technicians who
command up to $22,000asstartingsalaries,
earn$35,000ormore with experience.

NRI's ElectronicDesign Techonology
coursestarts you with the fundamentalsand
buildsfrom there to prepareyou foran
electronicscareerwith realgrowthpotential!

No Previous Experience Necessary
Even ifyou've neverhad any
previoustraining in
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EQUIPMENT REPORTS
Mark V SM-328

Professional Color Light
Controller

Control your lights fo r
excitement

IF YO U ARE A PRO FESSIONAL OJ-OR IF

you ju st want to pretend yo u are­
yo u' ll be interested in th e SM-328
professional li ght cont ro lle r fro m
Mark V Electroni cs, In c. (248 E.
Main Street, Suite 100, Alh ambra,
CA 91801). The SM -328 can be used
fo r dan ce-h all li ghtin g, to add
chasing lights to advert ising di s-

CIRCLE 20 ON FREE INFORMATION CARD

pl ays, o r just to add a new dimen­
sio n to your part ies.
The 4-channe l co nt ro lle r is a di s­
tant relat ive of th e co lo r o rgans
yo u mi ght re me m ber f ro m th e
1960's. It hasa power output of bet­
te r th an 1000watts pe r channel, so
it can be used to co ntro l more than
fo rty 100-watt spo t lights o r mor e

th an 800 5-watt bulbs ! But w hat­
eve r li ghting array yo u choose,
th ere are three main ways th at the
SM -328 can cont ro l it : It can run its
own chaser programs, it can con­
trol th e ligh ts based on an exte rna l
audi o signal, o r it can use a com­
bin ati on of th e input signal and th e
chaser program.

Chaser programs
The SM -328 can run four chaser

programs, wh ich can be used for
dramati c di splays of chasing lights.
The f irst program lights each chan­
nel in sequence, w it h one channel
act ive at a tim e. The second pro­
gra m d o e s th e o p p os i te . I t
dark en s eac h c ha n ne l in se ­
qu en ce, w hi le t he othe r three
channels appear li ghted. The thi rd

HM8148
the new intelligent Graphic Printer
f i rm ware for t ime, date , interv al, linear in te rpolati on
zooming fun cti on $788.00

DSO Software
wit h 13 programs
inc] . IEEE BUS car d

$480.00

CIRCLE 62 ON FREE INFORMATION CARD
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Take the guesswork and hassles out of VCR
mechanical problem diagnosis!

Four Universal, Pow erful Tools for VCR Se r vice

Test VCR Mechanics
Fast and Easy!

program ligh ts two channels at a
t im e and alternates back and forth
between them. Finally, the fo ur th
program also lights two channels
at a ti me, but in a sequence of1 -2,
2-3, 3-4,4-1 . The speed of the chas-
ing is cont ro lle d by a ligh ted slide
potentiometer.

The chaser program and its op­
erat ing modes are selected via a 9­
button keypad . For examp le, an
A U TO co nt ro l mo d e can be se­
lected to automatica l ly vary the
ti me t hat each channel rem ains
ligh ted ; or, a slide potent io mete r
can be used to manu ally co nt ro l
t he on-off t im ing . The directi on of
t he chase is also co nt ro lled f ro m
t he keypad .

-- Music contro l
By co nnect ing the SM-328 in

parall el wi th o ne of yo u r lou d­
speakers, yo u can use th e aud io
signal fed to the speaker as the
contro ll ing sou rce for th e lights.
The actual aud io level is unimpor-
tant because the SM-328 w ill ac­
cept signa ls ra ngi ng f rom 100
millivol ts to 28 vo lts (o r a maximum
of 100 watts of audio power). Since
the SM-328 has a high impedance
(bridgi ng) in pu t it has no affect on
eithe r the speaker o r it s associated
amp lifier.

A MASTER LEVEL co nt ro l allows the
user to ad just the ove rall bri gh t­
ness of th e lamps in prop orti on to
th e volume of the mu sic inpu t. Al­
tern ately, the user can create un­
usu al o r custo m ize d l i gh tin g
effects, even " ride gain" on the
effects , beca use each channe l has
its own level co nt ro l-a li gh ted
slide co ntro l.

Th e output of each channe l's
level cont ro l feeds an op-amp fil­
ter that determines t he channe l's
frequ ency respon se. O ne channe l
respo nds to t reb le freq ue ncies ,
one to mid range frequencies, and
two channels respo nd equally to
bass frequ encies . The op-amps, in
turn, cont ro l opt ically-coupled Tri­
acs. In additio n to a level co ntro l,
each channel feat ures a three-po­
sit ion slid e sw itch that can be used
to in stantaneou sly di m o r cut the
ligh t.

Some of t he most in ter estin g
and eye-catc h ing ligh ting di spl ays
can be obtained by usin g a mu sic
signal to co ntro l th e exec ut io n of
the light-chaser programs.

Our New and Highly Effective Advanced-Place­
ment Program for experienced Electronic Tech­
nicians grants credit for previous Schooling and
Professional Experience, and can greatly reo
duce the time required to complete Program and
reach graduation. No residence schooling re­
quired for qualified Electronic Technicians.
Through this Special Program you can pull all of
the loose ends of your elec tronics backgrou nd
together and earn your B.S.E.E. Degree. Up­
grade your status and pay to the Engineering
Level. Advance Rapidly! Many finish in 12
months or less. Students and graduates in all 50
States and throughout the World . Established
Over 40 Years ! Write for free Descr iptive lit­
erature.
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EARN YOUR \ "V
E sB.S.E. . \

DEGREE
THROUGH HOME STUDY

Tentel @ Corp.

Tenlel ® provides the most powerful, easy-to-use, field calibrateable, universal VCR test equipment
available for various mechanical tests. Call our application eng ineers today for answers to your
questions. Ask about the combination discount when ordering all 4 gauges.

(800) 538-6894
(408) 379-1881

in Cali fo rni a
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Tape Tension Gauge: The Tentelometer ® is the Video Head Protrusion Gauge: Universal , fast ,
world's mos t uni versa l method of measuring hold safe method of measuring the amount of video
back tension. Ca libration can easil y be ch eck ed head tip wear. Measures in microns and ten-
in the "field". Merely slide the thousandths of an inch . Allows
probes over tape to meas ure accu rate predict ions of re-
tape tension direc t ly in grams. main ing head li fe. Head wear
Illustrated instructio n manu al provides usefu l info rmat ion
inclu ded. Th is is th e back ......III"'I!II:I regardin g VCR condition and
tension gauge refe renced by ,.....----..... wea r on other co mpon ents .
many of th e VC R service man- Stop guess ing abo ut head
uals, and it wi ll work on wear. Accessory "S1" stand
all VCRs. allo ws use on any VC R.

T2-H7-UM $295 HPG-1 $479 S1 $95

TSH-V5 for VHS: $395
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AR-I30A

Our AR-170 NLsets
new standards­

in telecommunications &
-;1udioequipmeut testing.

• Direct dBm reading
(600 ohms) ofsystems

noise levelmeasurement
·1hle RMSAC

. measurement
• High accuracy: 20 mY,

20 /lA and20ohmrange
• ./%DCaccuracy

Our AR-130A is
always ready­
thanks to intelligent
Au to-Power-Off circui trv
• Ideal multi-purpose .

meter
• 20Amp AC/ DC

capabil ity
•Transistor hFE

measurement
• Gold plated PC board reliability

Our AR-460D is an
advanced LCR meter
rivalingbench instruments
in both accuracy and cost-
• Di rectlymeasures

"dissipation':..leakage
in a capacitor and Q
in an inductor

• Ideal forQA and
engineeringlabs

• Inductance to 2H,
capacitance to 200 u F,
resistance to 20 Mega Ohms

TilE American Reliance line of Test and
Measurement Equipment has been getting
the job done all over the world for nearly a
decade. For the location of a distributor in
your area, call us for more information.

800-654-9838
American Reliance Inc., 9241 E.Valley Blvd.
Rosemead, CA 91770· FAX: (818) 287-8855

o ARI/ VALUE BEYONDMEAIJURE
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AR-170 NL

Performance
Tools.

AmERICAn
RELIAnCE Inc.

To Get Free Catalog

Call orWrite

'rtlu benefit from 21 years of
manufacturing quality crystals
forindustry, military services,
radio amateurs, citizen band
and experimenters.

JAN CRYSTALS
P.O. Box 06017

Ft. Myers, FL 33906
• (813) 936·2397

CALL 1-800-237-3063
FREE (Except Florida)

Need Quick
Turnaround

on CRYSTALS?
Try Our E.O.D.

(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY

PWS Low Prices!
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LETTERS

seA RECEIVER
I'm glad to see that Radio-Elec­

tronics is show ing an in terest in FM
subcarr ie rs, with " Build Thi s SCA
Receiver" in the Augu st1987 issue.
The authors mention that SCA is
inherently " no isy." However, with
th e Signetics' 565 PLL(w hose basic
design the authors follow) most of
th e noise is du e to th e unnecessar­
ily wide bandwidth inherent in th e
SCA receiver design publi shed in
th e Signet ics' applicat ion not es.

Ironicall y, that wide-bandwidth
noise shows up mo stly in more ad­
vanced SCA receivers, such as th e
one featured in Radio-Electronics,
that amplify th e signal befo re in­
put to th e PLL. Below 100 mV, th e
lo ck ran ge (t h us, th e ca pt u re
range as well ) decreases wi th de­
creasing input vol tage. Therefore,
a simple receiver accepting a weak
SCA signal of10-20 mV has build-in
bandwidth limiting. In gene ral,
however, in creased input voltage
will improve th e 565's demodula­
ti on characte rist ics (AM reception ,

continued from page 26

.ood layout etc.) .
Th e fr ont panel is spec i f ical ly Fortunately, th ere is a simple so-

esig ned to be used in dim light- lu t io n to t h e w ide -b andw id t h-
19-even in virt ual darkness. For noi se prob lem in advanced SCA
xample, only th ose potentiom e- receivers: reduce the lock range
-rs t hat can be used in a given by co nnect ing a 25K pot entiom e-
rod e are lighted in t hat mode. terbetweenpins6 and 7 0fthe 565.
Iso , th e bri ghtness of th e level- Whil e some people w ill enjoy hav-
ant ra l potentiom et er s changes in g direct co nt ro l of th e band-
lith t he mu sic signal in it s chan- w idth fr om th e "front panel ," it
el. But whil e th e LED's that i l lum i- turns out th at simply sho rt ing pin s
ate th e potentiom et er s can be 6 and 7 (m in i mum lo ck ran ge)
se d fo r qui ck set-up adjust- gives acceptabl e results.
rents , th ey aren ' t ade q uate for I have o ne more suggest io n :
se as an overall li ghting guide; subst itut ing a 470-pF capacito r for
or precise lighting co nt ro l it 's sti ll C43 and a 4.7K resisto r for R55 will
ecessary to view th e actual li ghts. give th e 10K potentiometer (R72)
We found th e keypad swi tches suff ic ient range to tune both th e

iffi cult to use. Their tactil e feed- 92-kH z and th e 67-kHz SCA sub-
.ack was very poor, and th e keys carrie rs.
lid not-always-do -wh at-they-were- - -The-above-d isGu ssion -notwith-_
upposed to. However, we were stand ing, designing an SCA re-
bl e to clear up th e problem by ce ive r with th e Signe t ics 565 is
lisassembling the case and c1 ean- mu ch more strai ghtforward than
ng th e swi tc h co ntacts. Oth er with Exar's XR2211. But I did find
han th e keypad , the SM -238 is sol- th e reward-a portabl e receiver
:Jly constructed, and its so lid met- that works from a single supply of
I 14-inch rack-mount case can 4.7-6 Volts-to be worth th e effo rt
ake a good amount of abuse. The of using Exar's model.
ontroll er carri es a suggested list GIL ROBERTS
iri ce of $150. R-E Duarte, CA
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broc hure, a 36-page pr im er (The
XYZ5 of Using a Scop e) and five
techni cal brief s on o scilloscope
measurem en ts.

Viewers of the vid eo tape w ill
see demo nstrati ons of th e mod el
22255 du al-chann el ope ratio n, al­
ternat e horizon tal magnifi cation ,
SOO-m ic rovo lt sensit iv ity, and ex­
tensive t rigger ing feat u res. The

The ki t is priced at $169.00-Jensen
Tools, Inc., 7815 S. 46th St., Phoe­
ni x, AZ 85044.

PORTABLE OSCILLOSCOPE. Th e
Tektronix 2225 is a 50-M Hz scope,
and co mes w ith a library of sup­
po rt materi al that includ es a dem­
onst rat ion video tape, a full-co lo r

continued fro m page 34

ured b its for ad just ing the tap e­
feed guide , tape -te nsion head s,
tape transport, aud io , and co nt ro l
heads.

The tool s are furn ished in a pad­
ded , viny l zippe r case havin g elas­
t ic st raps to hol d th e drivers and
the height gauge. A velcro-clos ure
pouch holds the base-pl ate refer­
ence jig. Case size is10 x 8 x 1Y2".

CIRCLE15 ON FREE INFORMATIO N CARD

tape tr ansport , p inch w heel aud io ,
sy nc h r o n iza t io n, an d e ra se

87"" HI..TECH SALE
Cohra St un (lun generates 45,000 volts of
stopping power, the Cobra also delivers a
burst ofhigh intensity light directly into an
attackers eyes. Chances are that his optic
nerves will be so overdosed with excess light
energy that he will not be able to see you let
alone continue the attack. Ifhe does, the
Cobra delivers its painful bite, leaving him
dazed and confused. $49.95. With NiC ad

t-==_..Jbattery & chargin g kit $59.95 + $3.74 shp.

Centron Security Li&ht
The Centron securi ty light puts
unwelcome visitors in the spot­
light.. instan tly! This sma rt lig­
hting system's infrared sensors guar your yar or ve­
way when you 're away or home alone. It senses the pre­
sense of people or cars by changes in temperture patterns
and instantly floods the area with brigh t ligh t. It guides
your guest to your door and scares away would-be prow­
lers $55.00 plus $4.99 shipping.

Remote Contro l Pen,
Not only is it a hand-some high
quality ball point writing pen , but
a powerful rem ote-control device.
Effec tive at distances up to 75 yrds,
the Rem ote Control Pen is perfect L-------l
forturning .onor offany 1.2?~?ltappliance?ra!arm heads), and an eight-piece d river/

_ ~ystem..TI@k-"Lthel'?ss,biliUes. $39,OO...:;hi ID .$3.7:1.- - - w rench set-w it h-precise ly co nfig­
The Pnv ate Eye Motion Detector ,
Alarm warns you to the presence of
an intruder but the intruder doesn't
know he has been detected . No wires
just plug it in and it worlcs. Inform­
ation travels from the detector to the L----:= ==---i
reciever via the electrical system. $63 .00 shipping $5.40
Worlds smallest dialer $49.95 Al cohol Breath Analyzer S59.00
Levitator S79.95 Telemcnitor 2000 ....... S175.00
Pistol Cross Bow S59.95 Remote Car starICr...... . S225.00
"All products ready to use and Guar anteed"
ORDERS CALL TOLL FREE 1·800-624·115 0 For inforDllltion
or fr ee catalog ca ll 402-554· 0383 or wr ite Order by December 16<h
Un ited Imports & U.S. Mfg. and we guarm tee delivery
6846 Pacln c St. Omaha Nebra.ka 68106 b tho 24th ....c.~
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Flukebreaks theoldmold.

(j)

~
z
o
a:
f­
o
ill
....J
ill

6
is
«
a:

38

Dollar for dollar the Fluke 37 breaks into the market
with more features for the money than any other bench
DMM. It's bold new design includes built-in handle and
storagecompartment,and ithas all the high performance
features oftheworld'sbest, most reliable 3V2-digit DMMs.

Autoranging, toeliminateguesswork. Audible Con­
tinuity, so youdon'thaveto lookat thedi splay. Anexclu­
siveanalog and digital display. Superior EMI shielding.
Plusatwo-year warranty.

And, how many other bench/portablemetersgive
you these features?Min-Max record ing, for monitoring
signals. 38 componentsdedicated exclusively to input
protection. Relative mode, to help you calculate changes
in readings. And Fluke's patented Touch Hold, to give
you an extra set of hands when you 're taking critical
measurements.

None. OnlytheFluke37.
Formore informationcall 1-800-426-0361 .

I:F:=L:=U=:K:::=:=I®
© 1986.Fluke
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primer provid es a study guide that
ex pa nds o n al l aspects o f th e
sco pe's o pe rat io n and use. Th e
techn ica l b ri efs prov id e furth er
det ail s on spec if ic m easurem ent
m ethods-peri od, frequ en cy ,
pha se, r iset ime, am p lit ude , etc.

Th e m od el 2225 is pri ced at
$995.00.- Tekt ronix, P.O. Box 500,
Beaverton, OR 97077.

RATCHET TOOL SET. Elect roni c
Technology Today 's Cu ecr aft 716
consists of a reve rsi ng and locking
ratchet handle hav ing an in tegral
Y4-inc h soc ket wren ch /d river-hold­
er and a fingertip shaft-sp inn er,
number 1 and 2 Phillips-head driv­
ers, 3;i(," and %" fl at-blade drivers ,

CIRCLE18 ON FREE INFORMATION CARD

and two Torx drivers in sizes th at
are commonly us ed in auto­
mobil es and appliances. A 2Y8­
in ch handl e ex t e n sio n is also
provided for the times wh en you
need a little ext ra reach or torque.

The set also includes Y,b" and 3/32"
flat-blad e screw d r ive rs for m ini­
atu re screws, and a f ingert ip slide­
knife. All parts fit inside a form­
fitted , fo am-lined 45;h" x 35;ib" x
1%," hard-plastic travel case.

Price is $12 postpaid. New York
resid ents must add approp riate
sales tax.-Electronic Technology
Today, Inc., P.O. Box 240, Mas sape­
qu a Park, NY 11762-0240
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PRoCESS I /"oJ Go

Walk "Tough Dog" Troubles Out
Of Any TV &VCR In Half
The Time ... Guaranteed!

with the exclusive, patented
VA62 Universal Video Analyzer" . .. $3,495

Would you like to ...

Reduce your analyzing time? Isolate any problem to one stage in any TV or VCR
in minutes, without breaking a circuit connection, using the tried and proven
signal sub stitution method of troubleshooting .

Cut costly callbacks and increase customer referrals by completely performance
testing TVs and VCRs before they leave your shop? Own the only analyzer that
equips you to check all standard and cable channels with digital accuracy. Check
complete, RF, IF, video and chroma response of any chassis in minutes without
taking the back off the receiver or removing chassis, plus set traps dynamically
and easily right on the CRT .

Reduce costly inventory from stocking yokes, flybacks, and other coils and
transformers for substitution only, with the patented Ringing Test? Run
dynamic proof positive test on any yoke, flyback, and integrated high voltage
transformer.

Protect your future by servicing VCRs for your customers before they go to your
competition? Walk out "tough dog " troubles in any VCR chrominance or
luminance circuit to isolate problems in minutes. Have proof positive tests of the
video record/play heads before you replace the entire mechanism .

Have one piece of test equipment that doesn't need replacing every time
technology changes? Be able to service Stereo TVs & VCRs profitably, and get in
on the ground floor of this growing market with exclusive phase-locked
accessories.

Find out how the VA62 Universal Video analyzer will make servicing easier
and more profitable in your shop? Call WATS Free 1·800·843·3338 and ask
your area Sales Engineer for a "Try before you bu y" 10 Day Self Demo or a
full color brochure and join the many servicers already on the road to more
profitable servicing with the VA62.

Universal Video Analyze r is a t ra demark of Sencore , In c.

WATS Free 1-800-843-3338 In Canada WATS Free 1-800-851-8866

SEENCOREE
MeansSuccess In Electronic Servicing
3200 Sencore Drive , Sioux Fall s, South Dakota 57107
Call Collect 605-339-0100 In SO & AK
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AUDIO
UPDATE

Can you believe your ears?
LARRY KLEIN,

AUDIO EDITOR
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Localization
Two main d iff erences betwee n

the sounds reach in g each ear are

Those are only three of the psy­
c hoaco ust ic pe cu l i a r i t i e s o f
human hearing, and I'm sure that
most of yo u have read di scussion s
of such matters before. But w hat is
not generally appreciated is that
the stereo-reprod uct ion process
itse lf is a tota lly artif icia l ph e­
nomen a ded icated to deceiv i ng
the ear's psyc hoacoustic soun d-lo ­
calization process . Think about
it-whe re in natu re do yo u en­
co unte r two wi de ly spaced, dis­
crete sound sources each p rod uc­
in g a port ion of the sound that is
heard as co mi ng fro m between
them?

used fo r localizati on : ti me-of-ar­
rival d iff erences, and sound-pres­
su re - leve l (SPL) d iffe ren ces. In
ge ne ra l, d iffere nces i n arriva l
t imes are used to locali ze t he
lower- f req uency sou nd sources,
SPL differences are used for the
higher freq uenc ies; the crossover
poi nt betwee n t he two is about
1,200 Hz.

There's a good reason w hy t he
ear/brain uses (actually, needs) at
least two different sound cues for
localizat ion . For high- to mid-fre­
qu en cy aud io wave lengths, yo u r
head is an acoustic barr ie r that par­
t ial ly b locks th e sound reach in g
th e ea r mo st di stan t f ro m t he
sound source . The measured di f­
ference at th e ears is something
li ke 16 dB at. 5,000 Hz, fall ing to

5000 10,000 20,0002000

FIG. 1

200 500 1000
FREQUENCY IN Hz

1005020

THE TERM "PSYCHOACOUSTICS" HAS

recently becom e a prominent part
- of-t he-aud io-vocabulary.-But-de­

spite th e fact that its use seems
mostly reserved fo r those devices
th at are designed , electrically or
acoustica l ly, to enhance stereo
imagi ng, as we 've di scu ssed in
previou s co lumns, th e term cove rs
mu ch mo re than th at. The study of
psyc hoaco ustics specifica l ly in ­
vo lves t he rel ati on ship of t he
s ubjective se nsat io ns of t he
human ear/bra in mech an ism to
objective acoustical events.

The significant diff erences be­
tween the sub jecti ve and objective
wo rlds of sound are illustr ated nic­
ely by t he incons istent ways in
w hic h t he ear responds to f re­
qu ency and intensity-or in psy­
choaco ust ic t erm s, p it ch and
loudn ess. Three ex am p les: (1)
M ore t han fift y years ago Harvey
Flet ch er dem on strat ed that t he
subjective judgm ent of th e pitch of
a pure to ne can be shifted as much
as10% by simp ly varying the inten­
sity of th e sound . (2) Aside fro m
the pitch shift, as shown in Fig. 1,
the hu man ear's sensitivity to low­
and high -frequ ency ranges d imin­
ishes d isp ropo rtio nate ly as the
vo lume (intensity) of the sou nd is
redu ced . The loudn ess contro ls
fo und on most amplifie rs and re­
ceive rs are meant to compensate
fo r t hat fact. (3) Most of us are

~ aware t hat t he ear does not re­
B spo nd lin early to increases in the
g: in tensity of the stimulus. For ex­
~ amp le, t he m easu red aco ustic
uJ power of a sound has to be raised
o abo ut ten times before th e average
~ per son hears it as merely twice as
a: loud .

40



AUTO-Z is a trademark of Sencore, Inc .
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:DMeans Success In Electronic Servicing

3200 Sencore Drive , Sioux Falls , South Dakota 57107
Call Collect 605-339-0100 In SO & AK
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Lcn A UTO-Z™
Automatic Capacitor and Inductor Analyzer <: !>

Double Patented $1,895 IEEE - 488

Discover How The World's Only
1000/0 Automatic, Dynamic, & Portable

LC Analyzer Gives You Total Confidence
In Your Cap/Coil Testing ...

Call 1·800·843·3338 Today!

The first cap/coil analyzer guaranteed to reliably test anywhere, without
calculations, look-up tables, or error -100% automatically so you're confident
of your accuracy.

Do you want to eliminate doubt from your cap /coil testing? The LCn AUTO-Z
tests all key parameters with results anyone can understand. Automatic
good/bad results eliminate the guesswork for error-free analysis. Touch­
sensitive keypad and one-two-three setup makes your AUTO-Z the easiest and
fastest LC analyzer on the market.

Are you frustrated trying to test the new high-tech caps/coils used in modern
electronics? Only the LCn AUTO-Z allows you to tes t them all. Test cap a­
citors from 1 pf to 20 farads, with leakage tests to 1000 V and ESR to 2000
ohms for locating failures other testers miss. Inductor valu e from 1 uh to 20 H
and a patented ringing test for dependable, error-free coil testing every time.

Do you need the freedom of a battery-operated portable LC meter? The LCn
is 100% battery portable for use in the field or factory . The full power and
potential of the LCn AUTO-Z is packed into a light-weight, portable package.
The AUTO-Z puts the complicated electronics on the inside for ease of
operation on the outside.

Do you want maximum efficiency with a bus compatible LC testing sys t em?
Your LCn AUTO-Z is IEEE 488 compatible for automated cap /coil an aly sis
for data collection, incoming inspection, and qu ality assurance tests .

Be satisfied that you can meet all the cha llenges new t echnology brings . Call
WATS Free 1-800-843-3338 today and tell your Area Sales Engineer you want
to "try before you bu y " with Sencore's exclusive 10 Day Self Demo .

about 7 dB at 1,000 Hz. When the
f requ en cy is low e no ug h (th e
wavel en gth s lon g eno ug h), th e
head is no longer an adequate baf­
fl e and ap p rox imate ly t he same
signal level is heard by bo th ears.
However, your b rain is sti ll sen­
sit ive to th e relati ve timing of th e
signal s reachin g eac h ear, even
though th ere's only abo ut a 0.6­
milli second differen ce wh en th e
source is lo cated fu lly on one side
of your head . That fract ion of a mil­
li second difference provid es th e
brain with the data needed for lo­
calization. Wh en th e audi o wave­
length s get very long-below 200
Hz or so- arrival time differences "
also di sapp ear and lo calization i"s "
completely lost. That, by th e way,
explain s why s·ol5wo-ofers- op-erat=­
ing below 200 Hz can be installed
almost anywhere in th e room with­
out confusing the directional in­
formation .

Sonic masking
Most noise - reduction tech ­

niques rely on p sychoacoustic
masking to help achieve th eir
end s. Masking describes the ear's
lo ss in sensit ivity to sounds in one
frequency area when th er e are
louder sounds within the same, or
adjacent octaves. His s is not heard
wh en th ere is a lot of mus ic going
on in th e octaves at o r adjacent to
th e hiss frequencies. Only when
th e mu sical frequencies are low (a
drum or cell o solo), intermittent (a
solo pi ano or gui tar), or absent ,
does hi ss become obtrusive. Ob­
viou sly, t he task of a noise-reduc­
tion circu it is eased if it has to cope
with hi ss only in th e absence of
masking musical sounds.

Masking can be a severe prob­
lem in a car because th e mu sic gets
ob scured by wideband wind and
tire noi ses, rath er th an vice versa.
The soft passages in a wide-d y­
namic-range co mpact di sc will in­
evitab ly be masked unless player
volume is turned up hi gh eno ugh
to override th e ro ad noi se. But
with the vo lume turned up that
high, the louder passages are li ke­
ly to be unbearably loud! I've not
seen any ind ication that th e man­
ufacturers of CD car units recog­
nize th e problem and are about to
in stall sw itc hab le d yn am ic- ran ge
attenuator (compression) circuits

continue d on page 45



STATEOF ,a· -~' >,~...=- ., -~~~
- ~ ,- - -

/ 1 . . I

r ' . . : .~

SOLIDSTATE
An electronic potentiometer

ROB ERT F. SCOTT,
SEMICONDUCTOR EDITOR

IN C inputs. Tabl e1 shows th e mod e
select io n . Th e po sit ion data is
stored in a non -vol at ile memory
and is automat ica lly recall ed on
power-up. The mem ory is capab le
of ret ainin g t he w iper posi t io n
data for 100 years.

The X9MME P POT is availab le in
three ver sion s, eac h havin g d if­
fe rent valu e ranges . The X9103P is
10K, the X9503P is 50K, and t he
X9104P is 100K. The reso lu t ion­
t he valu e between tap po ints­
equals the maximum .end-to-end,
resistance divided by 99, or 101 ,
505, and 1010 ohms fo r the X9103P,
X9503P, and X9104P, respect ively.

Othe r PPOTs feat ures incl ude :
• Single-chi p MaS imp le me nta­
t io n
• Three-w ire TTL co ntro l

UfO

INC
VH

CS

I I
I I
1

I
·1 I

1
I

I I
I I

1
I

I I
1 I

L_ I
_...J

Vee Vss Vw v,

FIG.1

CS INC UfD

L '- H Wiper Up Active

L '- L Wiper Down Active

.r: H * Store Wiper Active
Position

* equals high or low

poi nts because t he ta ps are lo­
cated between adjacent resisto r el­
eme nts and at each en d of t he
resisto r st ri ng .) The X9MM E's func­
t io na l d ia gram and p in ou t are
shown in Fig. 1. The w ipe r's pos i­
t io n is di gitall y co nt ro lle d by TTL­
Level vo ltages o n t he cs, ulis , and

Mode Selection Mode Power

TABLE 1

99 resistors
The device is essent ially an array

com posed of 99 resistive ele me nts
w ith 100 tap poin ts that are accessi­
bl e to the "wiper" eleme nt. · (100

(j)
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r­o
w
...I
W

6
is«
tr

UPON H EA RI N G OR READIN G THE

wo rds pot ent iom eter or po t, we
--immediately-think-oLa.variab le-re­

sisto r havin g a rota ry co ntro l shaft.
But this is th e age of electronics,
and a potentiom eter need no lon­
ger be a mech an ical device ad­
justed by turn ing a shaft ; it can be
an e lect ro nic d ev ice t hat u ses
small voltages to emulate a poten­
ti om eter. O ne kind of device th at
can do th at is Xicor's P POT Di gi­
ta l ly Co ntro l le d Pot en ti om eter,
w hich is availab le in several di f ­
fe rent ve rsio ns as th e X9M M E 8­
pin m in iDIP ser ies of so lid-state
non-vol atil e p otenti om et er s.
Basically, th e device fun ct ion s as a
di gi t all y- controll ed t ri m me r re­
sisto r.

A d igital ly-con troll ed potenti ­
ometer can be adapted to many
ap p l ications whe re m ech an ical
potenti om eter s o r di git al-t o-ana­
log ci rc u its cannot be used , o r
wo uld be inconve nient to use. For
example :
• It p rovid es for automat ic poten­
t io meter calib rat io n or adj ustme nt
on an assemb ly li ne.
• It eliminates the need for man­
ual adjustme nts of mechanical po­
te nt io mete rs.
• It makes possib le remote con­
t rol via a keyboard of var iab le ad­
just me nts, suc h as vo lume and
brig htness .
• It simplifies adjustment o r co n­
t rol of a rem ote device via a radi o ,
LAN, or modem link.
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WATS Free 1-800-843-3338 In Canada WATS Free 1-800-851-8866

Means Success In Electronic Servicing
3200 Sencore Drive, Sioux Falls, South Dakota 57107
Call Collect 605-339-0100 In SO & AK
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FS74 CHANNELIZER SR.TM TV-RF Signal Analyzer

Patents Pending $3495
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"CHANNELIZE R SR." is a tr ademark of Sencore , Inc.

Automatic hassle-free SIN ratio, A/V ratio, and hum level tests. Exclusive on­
channel signal-to-noise ratio test eliminates time-consuming signal
comparison and chart reading. Exclusive audio-to-video ratio test measures
directly in dB for easy comparison to specifications.

Exclusive 5 microvolt sensitivity to bring in even weak signals . Aut oranged
attenuator automatically selects the best sensitivity for simplifying your
VHF. UHF. or FM signal measurements like never before possible.

Exclusive checks for ghosts, co-channel interference, line reflections. and other
signal quality checks. Portable 4 MHz wideband battery-operated monitor let s
you finally check t he quality of your cable or MATV syste m and stop
annoying callbacks,

Built-in autoranging ACIDC volt/ohmmeter makes troubleshooting a snap.
Exclusive all-weather design holds tighter than FCC specifications from -4 of
to +104 of. Truly portable. field-tested tough for dependable ease of use.

Begin successfully locating TV-RF signal problems more quickly and
accurately than ever before possible. with the new FS74 CHANNELIZER
SR, Call WATS Free 1-800-843-3338 today for a free Product Guide or an
industry exclusive "Try before you buy" 15 Da y Self Demo.

Quickly tune in all TV IFM channels from 5 MHz to 890 MHz. Exclus ive all
channel. microprocessor-controlled digital tuner checks every standard and
cable channel with better than FCC accuracy to fully analyze any system,

Does your success in servicing RF distribution systems depend on locating
problems quickly and accurately? If so. here's why your all new Sencore FS74
CHANNELIZER SR. will mean success for you ...

TVCH" lil nrtl OoDltM f1II(O oPnl:T -Mt4I

Call 1-800-843-3338 today
to start thoroughly analyzing

and pinpointing any trouble in any
TV-RF distribution system,

automatically to FCC specifications

"'8""

CMOS megabit memory
In the M ega-Proj ect , in conjunc­

ti on with Philips , Siem en s is
producing th e first laboratory sam­
pl es of a CMOS memory chip w ith
more than 4-million bits of sto rage
capac it y. Th e proj ect 's 1-Megab it
DRAM will be mass-produced at
Siemens' Regensburg facility this
year; followed by th e 4-Megabit
DRAM in 1989. The 4-Megabit chip
sto res4,194,304 bits on a surface of
91 rnrn? (6.5 mm x 14 mm ). It fea­
ture the no vel "t renc h ce ll"- a
trench not wider than 1 urn (111000
mm ) etc hed 4 u rn deep into th e
silicon.

• Ope ration from a 5-volt supply
• Analog vo ltage range of ± 5 volts
• Temperature compensation for
± 20% of end -to -end resistance
range
• Wip er cu rre nt of 1-mA m ax­
imum
• Typical wip er resi st an ce 40
o hms at 1 mA
• Resoluti on 1% of resistance

For informati on on pricin g ar.d
availabil ity of th e F POTS's, write
to X I C O R IN C. , 851 Buck eye
Court, Milpitas, CA 95035.

1987 data book
The 320-page 1987 Data Convert­

ers and Voltage References data
book features info rmation on 27 N

New 8-bit DfA converter
The ZN438 is a new low-co st

monolithic D/A co nverte r that re­
quires only two external passive
compon ents for full 8-b i t co n ­
version~Features-inElude-a -trim -- ­
mabie 2.5-volt bandgap reference,
whi ch is also available exte rnally
for use as a system reference. A
t rim pin can be left fl oat in g to
provide th e nominal 2.5 volts, o r it
can be conn ected to a10K potenti­
om et er to provide a ± 5% tr im
range . The ZN438 has a settling
t ime to ±0.5 LSB of1 .25 usee .

The ZN 348E device is available
for commercial applicati ons in a
16-lead plasti c DIP package, and is
pri ced at $5.44, in 1000-piece lots.
The ZN 348J is ceramic packaged
and operates in th e military tem­
perature ran ge . Pric e is $10.37
each , in 1000-piece lots. For add i­
tional information , co n t ac t
Ferranti Semiconductors, 87 Mod­
ular Avenu e, Commack, NY 11725.
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CRYSTEK CORPORATION
DIVISION OF WHITEHALL CORPORATION

2351/2371 Crystal Drive eFt. Myers, FL 33907
P.O. Box 06135 eFt. Myers, FL 33906-6135

TOLL FREE 1-800-237-3061
PH 813-936-2109/TWX 510-951-7448/FAX 813-939-4226

TOLL FREE IN THE U.S.A. EXCEPT FLORIDA, ALASKA, HAWAII

D converters (including16 new de­
vices), 20 new D/A converters, and
11 voltage references from Maxim
Integrated Products. A complete
product listing, converter selector
guides, and package information
selector guides, and package in­
formation sections are also in­
cluded.

For a free copy of the 1987 Data
Converters and Voltage Refer­
ences data book, contact a Maxim
sales representative or distributor,
or call Customer Service direct at
408/737-7600. Maxim Integrated
Products 510 N. Pastoria Avenue,
Sunnydale, CA 94086.

New Hall-effect switches
Sprague has developed a new

sensor chip that-makes-possible
the new UGN/UGS-3119, UGN/
UGS-3120, and UGN/UGS-3140
monolithic Hall-effect switches
that are less susceptible to me­
chanical stress and have better sta­
bility over their operating tem­
perature ranges than earlier Hall­
effect devices.

The 3119 is recommended for ap­
plications that provide steep mag­
netic slopes and low residual
levels of magnetic flux density. The
3120 is for applications that require
precise switch points. The 3140 is
for use with small inexpensive
magnets or for applications where
there are relatively large distances
between the magnet and the Hall
cell.

The UGN types are rated for op­
eration over the - 20°C to + 85°C
temperature range. The UGS se­
ries has an operating range of
-40°C to +125°C. All types are of­
fered in two 3-pin plastic SIPS-a
60-mil thick (1.54mm) "U" package
and a 80-mil-thick (2.03 mm) "T"
package. They also come in SOT 89
(TO-24AA) packages and in her­
metically sealed 3-pin ceramic
packages.

The UGN-3119, -3120, and -3140
are priced at $0.47, $0.50, and
$0.81, respectively in lots of 100.
The UGS-3119; -3120, and -3140 are
priced at $0.79, $0.90, $1 .20 each,
respectively.

For detailed technical informa­
tion,. request Data Sheets 26621,
27622, and 27627 from Technical
Literature Service, Sprague Elec­
tric Co., P.O. Box 9120, Mansfield,
MA 02048-9120. R-E

FOR OPTIMUM STABILITY
AND RELIABILITY IN

FREQUENCY MANAGEMENT
Crystek
crystals
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QUARTZ CRYSTALS
FOR

o Industrial Equipment/Instrumentation

• Micro-processor contrOI~
• Computers/Modems
• TesVMeasurement .r-
• Medical

o General Communications
• Channel element Service (VHF/UHF) The
• Land Mobile 2-way ~ Pulse of
• Marine
• Aircraft", Dependable Communications
• Telemetry Crystek Crystals offers their new 16 page FREE
• Monitors/Scanners/Pagers catalog of crystals anoscillators. Offering state of

O A /2 M /G the art crystal components manufactuered by the
mateurs - eter eneral Coverage latest automated technology. Custom designed or

__CB/HobblestlExperlmenter -'''Off theshelf :~Crystek meets theneed,-worldwide.- -
Write or call today!
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Analyze defective waveforms
faster, more accurately, and

more confidently - every time
or your money back

with the SC61 Waveform Analyzer
Patented $2,995

If you value your precious time, you will really want to check
out what the exclusively patented SC61 Waveform Analyzer can
do for you. 10 times faster, 10 times more accurate, with zero
chance of error.

End frustrating fiddling with confusing controls. Exclusive ultra solid
ECL balanced noise cancelling sync amplifiers, simplified controls, and
bright blue dual trace CRT help you measure signals to 100 MHz easier
than ever.

Accurately and confidently measure waveforms from a tiny 5 m V
all the way to a whopping 3,000 V without hesitation with patented
3,000 VPP input protection - eliminates expensive "front end" repairs
and costly equipment downtime.

Make only one circuit connection and push one button for each
circuit parameter test: You can instantly read out DC volts, peak-to-peak
volts and frequency 100% automatically with digital speed and accuracy.
It's a real troubleshooting confidence builder.

Confidently analyze complex waveforms fast and easily. Exclusive
Delta measurements let you intensify any waveform' portion. Analyze
glitches, interference signals, rise or fall times or voltage equivalents be­
tween levels; direct in frequency or microseconds.

Speed your digital logic circuit testing. Analyzing troublesome divide
and multiply stages is quicker and error free - no time-consuming
graticule counting or calculations. Simply connect one test lead to any test
point, push a button, for test of your choice, for ERROR FREE results.

To see what the SC61 can do for your troubleshooting personal productivity
and analyzing confidence, CALL TODAY, WATS FREE, 1-800-843-3338,
for a FREE 15 day Self Demo.

AUDIO UPDATE

continued from page 41

in their players; but it seems to me
that they are a necessity. The com­
pression circuit could even be
controlled by the brake system
and arranged so that compression
would be off when the car is
stopped and on when it is movi ng.
Or better yet, let's stay with cas­
settes-which to my mind are far
more sensible for car use. At least
one manufacturer (NAD) is pro­
ducing a cassette deck with a novel
car-tape recording feature. When
the circuit is switched in, cassettes
are recorded with both compres­
sion and equalization to com pen-

--sat e-fo r- both-t he-no ise-and-t he­
special acoustics of the auto­
motive environment.

As might be surmised, I'm all for
psychoacoustic manipulation of
the stereo signal if greater realism
can be achieved. I've long since
given up any hope of being able to
provide facsimile reproduction in
my home of an original acoustical
event. I would be content with a
reproduced musical performance
that sounded plausible In other
words, it might have been heard
that way live in some other acous­
tic space and time. Plausible repro­
duction, in my use of the term, is
not easy to achieve. Perhaps half a
dozen times in my 30 years of au­
dio involvement have I experi­
enced the acoustic illusion "I am
there" or "they are here." And in
almost every case, for it to suc­
ceed, the illusion required multi­
ple channels or binaural head­
phone reproduction.

I hope this brief guided tour
through some of the mysteries of
psychoacoustics has been inter­
esting, instructive, and has
provoked some appreciation of
what it takes to delude your ears
into bel ievi ng that they arc heari ng
music freshly produced without
artificial preservatives. Psycho­
acousticians are well aware that
they do not as yet have all the an­
swers as to how to hear. However,
I'm convinced that there's an R&D
Twilight Zone inhabited by a few
special psychoacoustically-ori­
ented equipment designers from
whose joint efforts the audio mil­
lennium will one day emerge. R-E

Call Today Wats Free 1-800-843-3338

SENCOF=tE
3200 Sencore Drive
Sioux Falls, SD 57107 innovatively designed
605-339-0100 In SD Only with your time in mind.
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Information Radio
for Real Life
Adventure
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Hear Your Hometown Like
You"ve Never Heard it Before.

Just turn it on . As easy to use
as your AM/FM radio . Instantly,
you're tuned into real life adven­
tures. One touch control lets you

emergency frequencies, select and hold police, fire and
as well as NOAA weather in- emergency broadcasts so you don't

formation channels in all 50 miss a single minute of the action.
states. All pre-programmed. This Hear the amazing Information
new Information Radio utilizes a Radio today. Takeit home and be
principle similar to the seek~. a part of the action tonight!!
and scan feature found on
expensive AM/FM radios.
Your information radio THE ===::::r-
scans the public service D~
channels in the area, locates BY REGENCY

the active signals, locks in and
broadcasts all the information
right to you. With revolutionary
TURBO-SCAN speed!

Breakthrough Technologu.
Instant Information.

Informant Information Radio
uses a revolutionary new technol­
ogy that allows you to constantly
monitor your police, fire and

B
efore you hear about
it on your old
radio, hear it
live on your

new Inform­
ant Information Radio.
Whether its an all-points­
bulletin from the State Police,
the dispatcher for the city's Fire
Department, an ambulance racing
to the hospital or a National Weath­
er Service report, the new Inform­
ant from Regency makes you a
part of all the action... instantly.
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FIG. 1-THREE INDIVIDUAL FL~StlEB_CIRCUI1:S_having_unrelated_flash_rates _ create_a pseudo-_
randown blinking of the LED's because the LED's from each indi vidual ci rc uit are intermixed around
the edg es of the tree.
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FIG. 2-TAKE EXTRA CARE THAT THE LED'S are ins talled with the correct pol ar it ies. If you want to
deco rate the " tree", do it before drill ing the moun ting holes for the components .
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How it works
As shown in Fig . I, three individual

flashin g circuits that use an LM3909 LED
flasher/osci llator IC crea te the appeara nce
of a pseud o-rand om firin g order. The
combination ofC I/R4 , C2/RS, and C3/R6
control the blin k rate. which is between .3
and .8 seco nd , while the inherent wide

to ler ance range (- 20% to + 80%) of
standard electrolytic capaci tors add to the
irregularity of the blink cycles . The con­
tinu ous current drain is abo ut 10 mA;
however, if you decrease the values of
R4-6 or CI-3 in orde r to to increase the
blink rate , the current wi ll then increase
proportionately.

PARTS LIST

All resistors are %-watt , 5%.
R1-R3-200 ohms
R4-3000 ohms
R~2200 ohms
R6-2700 ohms
R7-R18-39 ohms
Capacitors

1-C3-500 f.LF, 6 volts, electrolytic
Semiconductors
IC1-IC3-LM3909, LED flasher
LE01, LE04. LE07. LE013, LED 16, LED

19-Red, diffused 5-0101 LED
LE02, LE05 , LE0 6, LE011 , LE0 14,

LE017-Yellow, diffused 5-0101 LED
LE03, LE06. LE09, LE012, LE015,

LE018-Green, diffused 5-0101 LED
LE01D-Red flasher LED (Radio Shack

270·401 or equivalent)
Other Components
B1 , B2-1 .5-volt AA alkaline battery
Miscellaneous : battery holders, PC

board, wire, solder, etc.

Note: An etched and drilled PC board is
available for $10 postpaid from Fen-Tek
P.O. Box 5012, Babylon, NY11707-0012.NY
residents must add appropriate sales tax.

Note in partcul ar that external current­
limitin g resis tors aren 't needed for LED 13
throu gh LED 18; the resistor s are bui lt into
the IC 's . LEDIO, which serves as the
tree 's " star," is a spec ial kind of flashin g
LED that blinks continuously at a fixed
rate.

Power can be turned off by simply re­
moving e ither battery, or by slipping a
sma ll piece of paper between any battery
and either of its battery-holder terminals.
Of course, a switch can also be added .

continued on page 82
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Are copy-protected video tapes also mucking-up normal viewing

on your TV? Then use a Macro-Scrubber to make the picture squeaky-clean.

D.DUPRE

YOU ARE PROBABLY ALREADY AWARE
that the movie industry has launch ed a
new front aga inst video tape copying with
a new " encoding" sche me ca lled Ma c­
rovision , Altho ugh man y new releases
fro m Embassy, CBS/Fox, MGM/UA ,
HBO/C ann on , MC A , and Disney have
been protected with it , its use is ge nerally
not adverti sed on the label. However, you
can eas ily ide ntify a Macrovision-ixc­
cessed tape by turning the vertical hold
control on your TV (if your set has one) so
that the black bar across the top of the
picture becomes visible . If the signal con­
tains Macrovision encoding, you will see
fi ve or six gray or white pul sating
" boxes" on the left side of the black bar.

Accord ing to a top Ma crovision ex­
ecu tive, plans are already in the works to
tra nsmit Macrovisioll -e ncode d sig na ls
through cab le syste ms.

The basic idea behind the Macrovision
process is to rend er the program material
uncopyable to a VCR while allowing the
unimpaired viewing of the original tape (a
goa l not ac hieved by th e o r ig ina l
Co pyG uar d sys te m, which has since
passed away). Although some proponent s
of the Ma crovision process claim that the
sys tem meets those goa ls , numerou s con­
sume rs who have either purchased or
rented a number of Macrovisioll-encoded
tapes can attest to the contrary. That is
evidenced by the large influx of letters to

magazines predo minant in the video field ,
and by conti nuous complaints to video
rent al and retai l sto res.

Both the users and developers of the
Ma crovision process admit that so me
TV's and VC R's are adverse ly affected in
the PLAY mode , but that that percent age
is very small. So , if you are one of the
"small percentage" you probably have a
significant sum of money invested in the
best features that state-of-the-art video has
to offer; yet with it you wind up watchin g a
dark, murky picture that may be flashing ,
rollin g or streaking as well.

If you're among the users who have
discovered that your VCR or TV equip­
ment simply can' t handle the so-called

o
m
o
m
s:
CD
m
JJ

SOLID PULSES

NOISE BURSTS
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FIG. 1-MACROVISION DELIBERATELY injects interference during the vertical-blanking interval (a).
The Macro-Scrubber restores the signal to standard NTSC (b).
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FIG. 2-AN ELECTRONIC DPDT SWITCH is used to restore the video signal to the conventi onal NTSC
format.

WARNING

Duplicationofcopyright material is pro­
hibited by law.The Macro-Scrubber is rec­
ommended for use only between a VCR
and its TV or monitor as a solution to
viewing problems that aregenerated with­
in the TV or the monitor by Macrovision
encoding.

other times the burst level is ramped slow­
ly up and down . The location of the in­
jected noise is also random ly alternated
between the available line times; however,
the location and level of solid pulses usu­
ally remains constant for the duration of a
particular tit le-thus all copies of a par­
ticular title have the same encoding .

The Macro vision irregularities created
durin g the vertical retrace time are intend­
ed to upset a VCR 's RECORD-mode AGC
circuit so that it records an unviewable
picture -Since a VCR-is designed to rec­
ord only the NTSC video signal-which
contains no noise transitions during the
vertica l blank ing interval-any fast irreg­
ular ities in the vertical blanking interval
cannot be tracked by the AGe.

The effectiveness of the Macrovision
anti-co pying system varies with the type
of VC R used , but in ge ne ra l, sy n­
chronization is lost , leaving an unviewa­
ble picture on the attempted copy. At best ,
the resultin g dubb ed copy will exhibit er­
ratic brightn ess changes. Sometimes the
picture wi ll roll vertically due to a noise
burst injected just before vertical sync.

NTSC
VIDEO

OUTCLAMPED
MACRO
VI DEO

MACRO
VIDEO

IN

Macrovision encoding
Macrovision is not an encoding process

at all. If it were , then an appropriate de­
coder would have to be made available to
the co nsumer just so he could view a Mac­
rovision-encoded tape . In fact , the video
in fo rm at ion re ma ins in tact and un­
modified in the signal, as does the audio .
The encoding is really a disturbance in the
TV signal's vertica l-blanking interval that
is supposed to affec t only a VCR attempt-

" invisible" Macrovision encoding, then ing to copy the tape. Unfortunately, the
you need the Macro-Scrubb er, a device encoding also affects some TV 's. By sim-
that simply eliminates the encoding. Plug ply eliminatin g the disturbance and re-

- - the device-between-your-VGR-and-its-T-V--turn ing- the- offending-signal- to- normal-
or monitor and you won' t know that Mac- NTSC standards you can view a com-
rovision even exists. plete ly normal picture while playing a

Macrovision-processed tape .
As shown in Fig. I, the Macro vision

process merely injec ts noise bursts and
solid pulses into the signal dur ing selected
line times within the vertical blanking in­
terval. One possible form of M acro vis ion
encoding is shown in Fig. I-a ; the same
signal in conventio na l NTSC form is
shown in Fig. I-b. The peak level of the
bursts is randoml y varied from black to
white. Sometimes the bursts are pump ed
between two or three different levels; at

FIG.3-THE INPUT-SIGNAL LEVEL must be within a specified range for the Macro-Scrubber to work
properly. If there is some problem with the input-signal level it is suggested that R24-shown with
dashed lines- be substituted for R3 and R4.
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PARTS LIST

Circuit description
Figure 3 shows Macro-Scrubber's cir­

cuit. The Macrovision-encoded video sig ­
nal is applied to jack Jl and is fed through
back-to-back capaci tors CI and C2 to a
resistor/diode network that cl amps the
negative sync tips close to ground poten-

a
uuuuuuw'--'l..-I.........."II!I~~II~IIII~IIUIII~lll lillllllilllllllWl

COMPLEX IS REALLY BETTER
see that a normal NTSC video waveform
is held at the vert ical blanking level during
time s when inj ected noise exists in the

The majority of devicessold with a pur- Macrovisioll-encoded waveform. By 10- All resistors are Y4-watt , 5% unless oth-
posesimilarto that of the Macro-Scrubber eating the individual noi se bursts and sol- erwise noted.
either blank or clip the entire vertical- id pulses, and by connectin g the output to R1-470,OOO ohms
blankinginterval, which also removes any R2, R23-680 ohms
other VBI data (color correction signals, a DC voltage that is equivalent to the ver- R3-3,570 ohms, 1%
closed captions, teletext, etc.). They then tical blanking level at those time s, we can R4-12,100ohms, 1%
attempt to economically reconstruct the essentially recreate the NTSC version of R5-R7, R1Q-R13, R15-10,000 ohms
entire vertical-blanking interval, including the waveform . When no encodin g signals RB-10,000 ohms, 1%
horizontal sync, equalization, and serra - are present, we connect the output to the R9-22,100 ohms, 1%
tion pulses. From a technical viewpoint, clamped video input. R14-1 Megohm
that is often not very successful because Figure 2 shows ablock-diagram of how R16-267,000 ohms, 1%
the characteristics of the reconstructed the encoding can be removed. First, the R17, R1B-1 ,000 ohms
pulses are usually set to some form of incoming video signal i s clamped to hold R19-220 ohms
"standard" value, and as such do not R2G-75 ohms
really matchthe actual inputsignal. Since the negative sync tips at the same level, R21-470 ohms
those units do not actually detect and se- thereby removin g any AC hum or other R22-47,500 ohms,1%
lectively remove the Macrovision noise, time-varying offset from the signal; that R24-20,000 ohms, trimmer potentiome-
they also strip the vertical-blanking inter- step is critical for detecting signal transi- ter
val of a normal TV signal if not bypassed tions against a fixed reference level. The Capacitors
or removed from the system. clamped video is then sent to a filtering C1 , C2, C14, C22-22 fLF, 16 volts, elec-
~an~ models also requir.e ~actory-typ~ circuit to accurately locate the noise trolytic .

calibrations ~f numerou~_llmlng 'pol~ntl---bursts ' and.the-solid-pul ses-fromwhich-the-- C3-1 fLF, 35 volts, electrolytic
ometers.Theirn~w blanking level IS either swi tch-timing and the control signal are C4, C5, C9-C11 ,.C1~, C15, C19, C23-
preset to some kind of standard value or . . 0.01 fLF, ceramic disk
an external adjustment is provided to creat~d .. (A c:ystal oscillat~r IS used so C6-330 pF, NPO
compensatefor signals fromdifferentvid- that nrnmg adj ustments aren t necessary.) C7 C8 C16-390 pF silver mica
eo tapes or sources. The sample-and~ho ld circuit continu- C12-470 pF, pOlypr~pylene

What makes the Macro-Scrubber ously samples the Video waveform to gen- C16,C17-20 pF, NPO
unique, when compared to the restoration erate a DC vol tage equivalent to the C20, C21-470 uF, 25 volts, electrolytic
devices, is that there are there are no pre- vertical bl anking level of the incoming Semiconductors
cision adjustme~t~; digital filters remove signal. That assures that the switched-i n IC1 , IC5-LM311 ??mparator
0~1~ the Ma~roVlslOn pUI~es and pass the blanking level is always correct for the IC2-4047B mUltlvlb~ator
oriqinal vertlcal-b.lanklng Interval dataa~d actual input signal applied and eliminates IC3-4013B dual D flip-flop
sync pulses, while sample-and-hold cir- . . IC4-4526B binary counter
cuits reproducethe correctvertical-blank- the need for any l?anual adJustme~t. Fi- IC6-4069B hex inverter
ing level, which is switched into the output nally, an ~Iectromc . double-pole, single- IC7-4011B quad NANDgate
signal in place of Macrovision pulses. thr.ow sWlt.ch t~at IS controlle~ by the IC8-4016B quad analogswitch
Also, the use of a crystal oscillator elimi- noise-locating Signal connects either the IC9-LF353 dual JFET op-amp
nates the need for timing adjustments. clamped input video or the reproduced IC1G-7812, 12-volt regulator
And since the Macro-Scrubber has no blankin g level to the output buffer ampl i- Q1-2N5640, JFET transistor
effecton n~rmal video signals, there is no fier. In so doing, Macrovision noise is Q2-2N3906, PNPtransistor
needto SWitch the Macro-Scrubberout of eliminated and the signal is restored to Q3-2N3904, NPN transistor
the system for normal viewing. normal NTSC video . D1-D4-~N914, ~~itch i,ng diode

LED1-Llght-emlttlng diode
Other components
XTAL1-4-MHz crystal, AT cut (parallel),

HC-18 package
J1, J2-RCA-type phono jacks
Miscellaneous: PC board materia ls,

16-18-volt,200-mAAC adapter, etc.
Note: A complete Macro-Scrubber kit,

model MAK-1, which includes the PC
board, cabinet, all components, and
an AC adapter, is available for $52.95
plus $3.00 shipping and handling
from: The Hobby Helper, P.O.' Box
308, Bridgewater, MA. 02324. (617)
339-1026. Massachusetts residents
must add appropriate sales tax.

A logical solution
In comparing Figs . I-a and I-b, you can------------

Unfortunately, simi lar symptoms some­
times are exper ienced when merely play­
ing the original tapes on some VCRlTV
combinations.

FIG. 4-THE MACRO-SCRUBBER GENERATES noise pulses which are used to locate and suppress
the Macrovision noise-burst interference.
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ti al (approx imately 0.2 volt) . The clam­
ped video input applied to ICI 's inverting
input (pin 3) resembles the waveform
shown in Fig . l-zz. A DC reference volt age
deri ved from diode 02 is fed to ICI 's non­
invertin g input (pin 2). Since the DC refer­
ence is slightly higher than the clamped
voltage , ICI's output goes positive when­
ever the input signal is lower than the
reference signal. As shown in Fig. 4 -a ,
ICI outputs a waveform that is norm ally
low (0 volt s) with high-going pul ses con-

:
~l
I
I

c

1C2 PINll

: b
--::-- TIME DELAY, T ~ 14ILSEC

: IC4 PIN12+ 12V

51



current with negative-going pulses below The signal from ICI pin 7 (Fig . 4-a),
the vertica l-blanking level (i.e . horizon- whic h con tains pulses that correspond to
tal-sync pulses, equalization pulses , ver- the sync and the Macrovision noise
tica l-serration pulses, and Macrovision pulses , is fed to IC2 pins 8 and 12. IC2 is a
noise bursts). multi vibrator that is configured as a dig i-

The clamped video signa l is also deliv- tal low-pass filter. The time constant deter-
ered to the input of a sample-and-hold mined by R8 and C7 causes frequencies
circuit, which cons ists primarily of ana- greater than twice the horizontal frequen-
log switch IC8-a, hold capac itor C12, and cy to be filtered out. IC2's output at pin 11
op-arnp IC9. The switc h is driven in such looks like a squared-up and inverted ver-
a way that it samp les the level of the video sion of its input , excep t that the high-
signa l only during vertical-sync time at freq uency pulses corresponding to the
the peaks of the vertica l-serration pulses . Macrovision noise bursts have been fil-
The output of IC9 is a DC voltage equal to tered out, leaving a low level for each
the vertical-blanking level , which will be burst dura tion. (See Fig. 4-b).
swi tched into the output waveform in The filtered signa l is fed to pin 3 (EN-

place of the Macrovision noise bursts and ABLE) of binary counter rC4. A 4-MH z
solid pulses. crys tal-osci llator circuit feeds dual flip-

Cla mped input video is fed to the input flop IC3, which divides the crystal fre-
of analog switch IC8-b, and the DC out- quency by four, yieldin g a I-MHz clock
put voltage from IC9 is fed to the input of input to IC4 pin 6. When the input at IC4
analog switch rC8-c . Notice that the out- p in 3 goes hi gh , th at co u nte r i s

---=pu=="s -=of analog sWlfCnes IC8: 15 ancrIC8-""""c'---;'a""'sy"'n=cnronously presen o the binaryvalue
are connected together, and that because determined by preset lines P3, P2, PI , and
of inverter IC6-e , their control inputs at PO (pins 2, 14 , 11 , and 5 respecti tvely).
pins 5 and 6 respectively are driven 1800 With the connections shown in Fig. 3, the
out of phase . That arrangeme nt creates the preset count is 14 decimal (1110 binary).
electric equivalent of a sing le-pole, dou- Whenever the count is not zero, the coun-
ble-throw switch, with either the clamped ter output at pin 12 is low. The counter
input video or a DC voltage that is equal to decrements once for each clock pulse it
the vertica l-blanking level being fed to sees on pin 6 while pin 3 remains low.
buffer amplifier QI at anyone time. Thus, 14 us after. the leading, negative-

It is through control of the electronic going edge of theinput signa l on pin 3
DPDT switch shown in Fig. 2 that the goes low, the count reaches 0 and the
encoded video is res tored to a normal counter's output switc hes high. The high
NTSC signal. All that is needed is a prop- output is fed back to pin 4, the IN HIB IT

er signal to pin 6 of IC8. line , which prevents any further counting.

+ 12V

IC6-c PINS
OVa

+ 12V
IC6-c PIN6

b

OV

When the input signa l at pin 3 returns
high , the counter is again preset to a 14
count and the output returns to its low
preset state . low input pulses having a
duration less than 14 usee are ignored
because the counter is preset before the
count ever reaches zero.

The resulting output signal at IC4 pin
12 is normally low, wit h high- go ing
pulses that start 14 u s after the beginning
of each horizontal-sync pulse that pre­
cedes a Mac rovision noise burst. The 14
u see delay forces the hori zont al sync
pulses (and color-bursts) to be switched
into the output waveform. Each of the
noise-burst locating pulses return s to a
low at the end of the corresponding Mac­
rovision burst. Those pulses, as shown in
Fig . 4-c , define the points in time when
the bursts occur, with one excepti on .
Con current with the vertica l-serra tion
pulses, there are a string of pulses that
must De removed in order to create a sig­
nal that will totally isolate the Macrovi­
sion noise . In order to rem ove th ose
pulses we must create a gating signal with
a single pulse that lasts only for the dura­
tion of the vertica l sync pulse in each
frame . To do that , sync and noise pulses
from ICI pin 7 (Fig . 4-a) are fed to a low­
pass filter consisting of R9 and C6.

Narrow, positive-going pulses are at­
tenuated because C6 never gets a chance

. to charge to a logic-high level unless the
pulses are long compared to the time con­
stant determined by R9 and C6. The only
pulses wide enough to allow C6 to charge

IC6-d PIN9
c

+12V

OV

IC6-d PINS + 12V nICS-a PIN13
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CONTROL
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o<l: FIG. 5-VERTICAL SYNC AND BLANKING level sampling pulses are derived from the Macrovision-
a: induced noise bursts .
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IC7-a PIN3
ENCOD ING
WINOOWS

b

and is then fed to NAND gate IC7-b to gate
the burst-loca ting signal from IC4 pin 12
(Fig. 4- c). The outp ut signal at IC7-b pin 4
(Fig. 6-a), is normally high , with logic ­
low pulses that last for the duration of the
corresponding Ma crov ision noise burst.

Notice , from Fig . I-a , that some Mac­
rovision bur sts are followed by a so lid
pulse that doesn 't have a negative transi­
tion . Since the Ma crovision noise-locat­
ing pulses shown in Fig. 6-a were created
by de tecting high-frequ ency bursts below
the blanking level , they do not locate the
so lid pulses . In order to remove the solid
pu lses without affec ting any non- Mac­
rovision pulses we must: I) detect positive
transiti ons above the vertica l blankin g
level that occur during the Macrovision­
encoded areas of vertical blanking, and 2)
combine the new signal that locates the
Ma crovision solid pul ses with the signal
that locates the Mac rovision noise bursts

~~=~~~~~~~:-~~~~~-~~-~~~-:--.--.-·c------at IC7-b pin 4.

Macrovision-encoded areas of the sig-

IC7-b PIN4 + 12V­
BURSHOCATING

PULSES

IC7-c PIN10 (ON)
tC8-c PING + 12V - -

ANALOG SWITCH

CONTROL (OFF) OV

FIG. 6-WINDOWS DERIVED FROM the burst -location pulses provide the switch control signals that
eliminate the Macrovision interference from the output signal.

IC8-b PIN5 ION)+ 12V--

ANALOG
SWITCH

CONTROL
(OFF) OV --

a

ICS-b PIN4

l~~CLAMPED
INPUT

b

T
OUTPUT (J2) Iuc

II

FIG. 7-THE NTSC SIGNAL IS CREATED by selectively switching the encoded input and the sampled
vertical-blanking level into the output.

to a logic- high value are those corre­
sponding to the vertical serration pulses .

Therefore , as shown in Fig. 5-a, at IC6­
c pin 5 we have a signal that has + 5-volt
pul ses co rres po nding to the horizontal
sync pul ses, and + l2-voll pulses con­
current with the serration pu lses during
vertica l-sy nc time .

Inverter IC6 -c discriminates fart her ,
since input pulses lower.than a logic high
(approximately + 7V for a + 12V supply)
will not trigger output pulses . Therefore ,
as shown in Fig . 5-b , at inverter IC6-c pin
6 we have a normally high signal with low­
going pulses occurring on ly during the
vertical sync period . When that signal
goes low, diode D4 becomes forward -bi­
ased and inverter IC6-d pin 9 is imm e­
diately pull ed low as well. When IC6-c
pin 6 goe s high , D4 is reverse-biased , so

that pin 9 charges to a logic-high level at a
rate determi ned by R22 and C8 . (See Fig.
5-c .) Agai n , narrow pulses are ignored
and, as shown in Fig. 5-d, the inverter 's
output (IC6-d pin 8) is norm all y low with
logic-high sync pul ses .

TIle inverter 's output signa l turn s on
samp ling-sw itch IC 8-a durin g the ver­
tical-serration time , and C l2 charges to
the vertica l blanking level. The high input
impedance of op-amp IC9, and IC8-a in
its O FF state, preven t the charged voltage
on Cl2 from leaki ng off between samples.
Unity-gain amp lifier IC9 feeds C 12's DC­
volta ge level to ana log switch IC8-c ,
where it will be sw itched into the out put
wavefo rm in place of the Ma crovision
noise.

As shown in Fig. 5-e, the vertica l-sy nc
sig nal at IC6-d pin 8 is inverted by IC6-f,

nal are defined by feeding the sig nal at
1C7-b pin 4 (Fig. 6-a) to a low-pass filter
consisti ng of D3, R16, C18, and IC7- a .
The resulti ng waveform at IC7 -a pin 3
contains wide pulses , or windows, that
define the time period s in which the Mac­
rovision encoding is present. That signal
is shown in Fig . 6-b.

The DC output voltage from the sam­
ple-and-h old circuit is fed to the inverting
input of comparator IC5 , while the clam­
ped video input signal is fed to IC5 's non­
inve rting input. A train of high- goi ng
pulses appears at IC5 pin 7 that corre­
sponds to all transitions above the blank­
ing level ; inc ludi ng video , ve rtic al­
blanking interval da ta and Ma crovision
pulses . See Fig. 6-c.

TIle signal from IC5 pin 7 (Fig. 6-c) is
gated by the window pulses from IC7-a
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FIG. 8-RESISTOR R24, SHOWN BY THE DOTTED LINES, isn 't usua lly used. If it is needed, you must
remove resistors R3 and R4.

high- it is closed, co nnecting the cla m­
ped-video video (Fig . 7-b) to QI 's gate.
Dur ing Ma crovision noise times , the sit­
uation is reversed. Switch IC8-b is open
and swi tch IC8-c is closed , thereby co n­
nect ing the DC blanki ng . voltage from
sample-and-hold amplifier IC9 to Q I. An
impeda nce-matc hi ng amplifie r stage,
consis ting of Q I, Q2, and Q3 , provides a
match for the 7S-ohm video output. Thu s,
as show n in Fig . 'l-c , a " normal" NTS C­
compatible video signal is reconstru cted
at the output, elim inating only the Mac­
rovision noise.

Constructi on
The circ uit is assembled on a printed­

circ uit board. The foi l patte rn for tha t
board is provided in PC Ser vice . The
parts-p lacement di agram for th at PC
board is shown in Fig. 8.

Begin stuffing the printed -circuit board
by first installing all resisitors , diodes,
and capaci tors . Make sure that all of the
electrolytic capac itors and the diodes are
installed with the proper polarity. Save the
clip ped compo nent leads for use as jum­
pers .

Capacitor C I2 m ust be a " po ly­
propy lene" type because the extremely
low-leakage charac teristic of the material
prevents the vertica l-blanking hold volt­
age from sagging between samples. As
correct R-C time constants are critica l to
the proper operation of the circuit , use of

Checkout and hookup
Apply power and check that the AC

adapter 's output vo ltage is bet ween
14-24-volts DC when it is powering the
circuit, and that ICI O's output volta ge is
+ 12-volts DC , ± O.6 volt.

Connect an input signal and monit or or
a TV to the Macro -sc rubber. Connect the
VCR's· video output to 11. If you have a
video monitor or a TV having a video
input , connec t the Macro-scrubber's out­
put, 12, direct ly to that piece of eq uip­
ment' s video input.

If your equipment lacks a video input,
you' ll need an RF modul ator for the chan­
nel you norm ally use when watching your
VCR (channel 2, 3 , or 4). Connect the
video output to the modulator's video in­
put. Co nnect the VCR 's audio output to
the RF modul ator's audio input. Co nnect
the mod ulator 's RF output to the TV 's
antenna-inp ut jack or termi nals.

Playa video tape that you have alread y
identi fied as containing Ma crovision
pulses . The picture you see should now be
free of interfere nce .

If the Ma crovision- rela ted viewi ng
problems still exist, or if part of the pic­
ture is blanked out, the input-signal level
from your VCR may be excessively high
or low. In that case , a pattern of holes has
been provided in the PC pattern so that
fixed resistors R3 and R4 can be replaced
with a 20 ,OOO-ohm poten tiometer. The
poten tiometer is shown in the schematic
by dashed lines, and is identified in the
schematic and on the PC placem ent di­
agram as R24 . (Remember, if you install
R24 you must rem ove R3 and R4.)

To adj ust R24 , play a Macrovision
tape , and while observing the TV picture,
adjust R24 unti l the pictu re appears to be
norm al- interference-free . R-E

the component values shown in the sche­
matic is essential.

The PC boa rd's spacing for c rystal
XTALl is for an HC-l S package . Values
specified in the Parts List for resis tors R14
and RlS , and capacitors C l6 and CI7,
must be used in order to insure proper
operation of the osc illator.

Mount the transi stors and voltage reg­
ulator ICI Onext. Transistor Q I is an FET
and should be handled with proper regard
for static charge s . A heatsin k should be
mounted on the voltage reg ulator, es­
pecia lly if the c ircui t is housed in a case
that has limited venti lation . Potenti ometer
R24 , which is indica ted by dashed lines in
the schematic, is not norm ally used , so its
holes in the PC board will remain empty.
(We' ll explain R24 later.)

Finally, mount the Ie's , using proper
precaut ions for static electric ity beca use
most of them are CMOS. Sockets aren' t

---n-e-cessary, but using them wou ld make
any troub leshooting or repai r easier. The
project will fit nice ly into a PAC-TEC
CM5- /25 case .

TIJ3

o

pin 3 (Fig. 6-b) at NAND gate IC7-d , yield­
ing the waveform shown in Fig. 6-d at
IC7- d pin II . That signal is combined with
the burst-locat ing signal from IC7 pin 4
(Fig. 6-a) by N AND gate IC7-c .

The final Macrovision-Iocating signal
appears at IC8-c pin 6 and looks very
similar to an inverted version of the origi­
nal bur st-lo catin g signal (Fig. 6-a), hut
the pulses have been stretched to include
both the bursts and the solid pulses . (See
Fig. 6-e.) Notice that no locatin g pulse
exists to remove the single so lid pulse
occurring at the start of the vertica l blank­
ing shown in the sample input waveform
(Fig. I-a). That is because there is no
preceding negative noise burst that can be
used to locate the so lid pulse . As a result,
that pulse will remain in the output wave­
form (Fig . 7-c), but it doesn 't cause a
problem because it is narrow and is not
pumped.

The signal shown in Fig. 6-e directly
feeds the contro l input , IC8-c pin 6 , and
an inverte d form of the signal (Fig . 7-a )
feeds ana log switch IC8-b via inverter
IC6-e .

The remova l of the Macrovision encod ­
ing signal work s as follows: During video
time, horizont al-sync time, vertica l-se r­
rat ion time, and all non-Macrovision-en­
co de d ver t ica l- line tim es , the co ntro l
input of analog sw itch IC8-c is low- the
switch is open . At the same time , the
contro l input of analog switch IC8-b is
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Part 2 LAST MONTH WE BU~LT
the te st e r a nd d is ­

cussed basic test methodology. Now we' ll
go on and provide specific examples
showing how to set up your own test rou­
tines on paper and by computer, and how
to send those files to and from your desk­
top computer.

Before we get started, lets correct a few
errors from last month . The schematic of
the driver board incorrectly identified P2
and P4. Also, the ordering information
should have noted that ICI6 and ICI7 are
not included in the partial kit.

7404 test data
Here is how to generate test data . This

procedure applies whether data is entered
via external comp uter using the data-entry
routine discussed later, or is entered via
the tester 's keyboard .

Our first example illustra tes the process
for a 7404 hex inverter . First , obtain the
pin numb ers for input s, outputs , Vee' and

ground, and the functional description (or
truth table ) from the device 's data sheet.

To ease the process of generating the
test data, make a copy of the template
shown in Fig. 7; then fill in the blanks for
the part numb er, number of pins, and
group number. You must make a template
for each test group if you need more than
one. You may also sketch the part 's logic
diagram in the box on the templat e .

Next fill in the data blank s, leaving
room to write eight binary digits at each
pin that must be tested . If we put a I into
an inverter, we should get a 0 out of it. So
put a I in the blank for pin I, and a 0 by pin
2. Repeat the procedure with the remain­
ing five inverters. Then put an X at pins 7
and 14 to indicate that they will be ig­
nored . Now we have all data for the first
test cycle .

There is a total of eight test cycles, so
now place a 0 at each input and a I at each
output. (The X's should remain by pins 7
and 14.) That accounts for two of the eight

bits in this test group 's byte, so dupli cate
the bit pairs four times. Then convert the
eight-bit data, four bits at a time, to two
hexadecim al digits using the binary/hex­
adecimal chart at the bottom of the tem­
plate. The completed test form is shown in
Fig. 8.

The test information , along with the
part number and the number of pins, is
then stored in the tester 's memory using
the procedure outlined last time . There is
no need for more than one test group to
test a 7404 completely.

In-circuit example
The data for an in-circuit IC depends on

how the IC is connected. For examp le,
input pins may be tied to Ve e or to
grou nd, so we tell the tester to ignore
those pins. Or, if the Ie's input is con­
nected to one of its outputs, ignore the
input, because its data will be supplied by
the output it's connected to . A sample
chart is shown in Fig . 9.
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TEST ROUTINE TEMPLATE

PART NUMBER (8 Alphanumeric Digits Maximum: _
NUMBER OF PINS (2 Digits Maximum, Even Numbers 4 to 24): _
GROUP NUMBER (1 to 5): _
REMARKS: _

Binary Data Hex Funct Pin# Pin# Bina ry Data Hex Funct

Multiple test groups
Ie's with pins that can function as both

inputs and outputs can be tested as fol­
low s . We 'll use a 74LS245 octal bus
tran scei ver for illustratio n. Th at IC is
co mmo nIy used to buffer data into and out
of a microprocessor ; directi on of data flow
is controll ed by a sing le DIR input (pin I).

The data for testing the IC in send mode
is shown in Fig 10; the data for testin g it in
receive mode is shown in Fig . I I. Noti ce
that the dat a in both cases is identi cal
except for the setting of the dire ction line .

The en able line of a regi stered (latched)
IC must be toggled to en sure that the IC
responds when it is enabled , and doe s not
respond whe n it is not enabled . Fig . 12
shows the test pattern for a 74LS373 octal
da ta latch. The outputs sho uld follow the
inputs when the enable line (pin II) is
high , and shou ldn't change otherwise.

BINARY TO HEXADECIMAL CONVERSION TABLE

BINARY HEX BINARY HEX

0000 0 1000 8

0001 1001 9

0010 2 1010 A

0011 3 1011 B

0100 4 '1 100 C

0101 5 1101 D

0110 6 1110 E

0111 7 1111 F

FIG. 7-COPV THIS TEMPLATE to simplify generating your own test routines.

Clocked logic
A clocked-IC that -has-no-mean s of

sett ing or clearing its outp uts will have an
indeterminate state before it is clocked .
Therefore, all outputs mus t be listed as
indeterminate (D) . The first state of a pin
defined as indeterminate will be cleared to
zero . (O nly outputs ca n be indeterrni­
nate .) The rem aining 7 states of the group
will be processed normally. If more than
one test group is needed , the first state of
eac h additional group will not be indeter­
minate and should be defined as Output.
Note in the test data that the clock line
goes high in the odd-number cycle s (I , 3,
5 , and 7). The outputs wi ll only change on
tho se cyc le s , because th e 74LS374
cha nges state duri ng the leadin g clock
edge . Test da ta is shown in Fig . 13.

Multiple-output-state devices
An IC with many inpu ts or outputs may

requ ire more than one test gro up. (Re­
member that there is a maximum of five
tes t gro ups per part num ber) . For exam-

1'1
PART NUMBER (8 Alphanumeric Digils MaXimum:
NUMBER OF PtNS (2 Dlg,ls MaXimum. Even Numbers 4 to 24): _---'-'- _
GROUP NUMBER (t 105): _ _I_ /'''-e/ '' T
REMARKS: . " IJ ( 1.11_

PARr NUMBER (8 Alphanumeric Digits MaXimum: _ '7I.f?_'f_ _ .,.,.-- _
NUMBER OF PINS (2 D,glts MaXimum. Even Numbers 4 to 24):__, '1 _

GROUP NUMBER (1 to 5): - 1- - fiE ~ 1.,/V f ( TJ:: f<.
REMARKS. ._ .•• .._• • •• • "" -~ _

Binary Data Hex Funcl Pinll Pm ,d GUlary Data Hex Func t Bmary Dala Hex Funcl Pin ll Pin # Binary Data Hex Funct
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dIO/OI~_ ; ) I " Iv X

~ 'C(. ~-- - - - --
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FIG. 8-TEST DATA FOR A 7404 hex inverter. All states are redundantly
checked four times.
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- -- .. -
- - -

ClIO/ OI OI_ ~ 5"Y I J... 14 ; ..L-- ---- -
10lC 11/0 ;~ C> z ...!L A- -

.. --.L 3 .u: ~6Cp 10()0 I>() 0---- -
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/ OfO 1010 , M 0 _t. ~ OI0L!.!.E.L . •U .. :r
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FIG. 9-TEST DATA FOR AN IN·CIRCUIT 7404. Input pins 3, 5, and 13 are
marked X, for "ignore." Those pins might be hard -wired to ground, Vee, or
elsewhere in an actual circuit.
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PART NUMBER (8 Alphanumeric D,glls Maximum: 7'1l5 2 i S
NUMBER OF PIN S (2 Ol~l l ts Maximum, Even Nurntl<Jrs 4 to 24): --2~_. _
GROUP N UMBER (110 5). - -' - 5E:iVD '" oDERE MARKS. . ._ _.....::;._ --''-''- _

PART NUMBER (8 Alphanumeric Digits MaXimum ' • • :m-!J:..'tc.:::r _
NU MBER OF PINS (2 Dig iis MaXimum, Even Numbers 410 24) : _ -"-l. p"- _
GROUP NU MBER (1 10 5'): _ J._
REMARKS: _ _ ._ _ l f(~l V~ /II O~

Bma ry Data Hex Funct Pill # PIO.#' Bina rv Data Hex FunCI Binary Dala Hex Funct Pin ..
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FIG. 10-TEST SETUP FOR A 74LS245 octal bus transceiver in send mode . FIG. 11-TEST SETUP FOR A 74LS245 octal bus transceiver in receive
mode.

pie , the 74154 4-to-16 line decoder has
four address inputs (pins 20-23), two ac­
tive-low gate inputs (pins 18 and .\ 9), and
16 outputs, one of which goes low when
both gate inpu ts are low, depending on the
sta te of the four address inputs. Figures
14, IS, and 16 show the data required to
test the IC completely.

Advanced commands
After generating test data you' ll proba­

bly want to store it in your desktop com­
puter. The tester provides storage for as
many as 105 test routines, which you may
upload to and download from the tester 's
internal memory.

After entering test data, if you wish to
store it, press the Store key, and the data
will be stored in memory for future use
under the part number that is entered with
the data.

To load a test routine from the tester 's
local memory, press Load and then enter

the part number. If a corresponding rou­
tine is in memory, CLEA R OR ENTER?
will appear on the display. Press Clr to
erase the entry from memory, or press
Enter to leave the data in the test buffer for
testing or transfer to the external comput­
er. To upload the data, press Send . To
download it, press Recv. If you wish to
retain a received file, press Store . Use the
BASIC programs shown in Listings 1and
2 to send and receive program s.

Remote data generation
The BASIC program shown in listing 3

can be used to create test patterns some­
what more conveniently than on the tester
itse lf. It is important to note that when
using the program to generate test files ,
only hex characters (0-9 , A- F) may be
used in the part number (TF$) if the file is
to be stored in the Tester 's memory. The
reason for this is that the Tester 's keyboard
has no other characters to access the test

routine in its mem ory. Therefore you
would not be able to load or delete the test
routine. For example, a part entered as
74LSI38 would be inaccessible because
there is no L or S on the Tester 's keyboard.

Usage hints
First a few words of caution. Never con­

nect the test clip to an IC that has power on
it unless the tester is on and COMMAND?
is scrolling in the display. Converse ly,
never shut the tester off when the clip is
connected to a powered Ie. And always
make sure when testing in-circuit IC' s that
the tester and the OUT (Device Under
Test) share a common ground. Connect
the black test hook clip to a ground on the
board near the IC's to be tested.

The test drivers (IC7- ICI5) are rated at
7 volts maximum , so be careful what you
connect the test c lip to. A pow er ed
RS-232 driver might have ± 12 volts, or
even more, and voltages at those levels

llJlSJ7)PART NUMBER (8 Alphanum eric Digits MaXImum : __
NUMBER OF PIN S (2 Dlgils MaXimum , Even Numbers 4 to 24) : _-='-- _
G ROUP NUMBER (1 10 5) : _ _, _ _
REMA RKS : ._ ., oq"l l TfllJlI)(lI&cN1 Llt'rcH

PART NUM BER (8 Alphanumetlc D'g ilS MaXimum: 7 Lj L <; 37'1
NUM BER OF PINS (2 DI\Jlts Ma~lmum , Even Numbers 410 24) : .20
GROUP NU MBER (1 105): • _ ,. ,~ "',
REMARKS: . O(T-i L. 0 !' iJ(,f - i ~ If> III: It .o..f'-,,-O--,-,-_

FIG. 13-TEST SETUP FOR A 74LS374 octal D flip-flop. Data on each input
is clocked into the corresponding output on the leading edge of each
clock pulse. Clock pulses are applied to pin 11.

FIG.12-TEST SETUP FOR A 74LS373 octal transparent data latch. When­
ever the enable line (pin 11)is high, each output follows the corresponding
input.
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FIG. 15--GROUP TWO OF THE 74154 TEST set is shown here.

PART NUMBER (8 Alphan umeric Oig'ls MaXimum: 7'1I J 'f
NUMBER OF PINS (2 Digits Mj! x,mum. Even Numbels 4 10 24): ).1(
GROUP NUMBER (110 5): _ :::1_ _
REMARKS: . 4- TO -I_ Lill£:- O~COD~f\

INSIDE THE Ie TESTER. Last ti me we showed you how to build the project;
thi s month we show you how to use it.

PARTS LIST
All resistors are Y4-watt, 5% unless

otherwise noted .
R1-22.000 ohms
R2-330 ohms
R3-R6-1000 ohms
Capacitors
C1. C8-1000 I-l-F, 16 volts, electrolytic
C2, C4-C7, C9-C17-Q.1 I-l-F. 10 volts,

ceramic disc
C3-10 Il-F, 16 volts, electrolytic
Semiconducto rs
IC1- Z80 microprocessor
IC2-0S1230-104 32K nonvolatile RAM
IC3-MAX233 RS-232 interface
IC4-?5499 custom decoder
IC5-75498 custom decoder
IC6-75500 custom decoder
IC?, IC10. IC13-NE591 open-emitter

octal driver
ICB, IC11, IC14.......NE590 open-collector octal driver
IC9, IC12, IC15-74LS373 octal latch
IC1&--.-7805 5-volt regUlator
IC17-2-Mhz crystal oscillator
01- 1N4001 rectifier
OISP1-0L1414 16-segment decoder/driver/display
Other components
F1-1-amp pigtail fuse
J1-9-pin 0 connector
P1 , P2- right-angle double-row 20-pin male header strips
P3-right-angle double-row 26-pin male header strips
S1-minature SPOT toggle switch
S2-momentary SPST pushbutton
S3-S14-momentary SPST keyboard switches
T1-Transformer, 9.5-12-volts, 1-amp, wall-mount
Miscellaneous: One to-pln, two 20-pin and one 26-pin double-

row female IOC header connectors. Two 12-pin single-row
female 10C header connectors. Flat ribbon cable and test clips.

Note: The following are available from: ALPHA Electronics
Corporation, P.O. Box 1005 , Merritt Island, Florida
32952-1005, (305) 453-3534: Kit of parts for $299.00 + $6.00
P&H. Includes all parts , punched and screened panel , case,
and labeled keys. Test cab le and clips not included.
Completely assembled tester for $399.00 + $6.00 P&H.
Includes test cable with 16-, 20-, and 24-pin IC test clips.
Partial kit , including alllC's (except 1C16 and IC17), display,
and PC boards for $199.00 + $5.00 P&H. Three custom IC's
(75498, 75499 and 75500) for $60.00 + $4.00 P&H. Florida
customers please add 5% State sa les tax. Canadian
customers please add $3.00 additional postage to all
orders. All fore ign orders add appropr iate postage for Air
shipping and insurance.

dim , disconnect the test clip and remove power immediately.
In addition to testing Ie's both in and out of circuit, the tester

can also be used as a simple logic analyzer to test as many as
twenty four points in a digital circuit. Simp ly replace the DIP clip
with individual test-hook clips. Some lines would be used as
outputs to stimulate the circ uit, and others would be used as
inputs to read the results. R-E
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FIG. 16-GROUP THREE OF THE 74154 TEST set is shown here.
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FIG. 14-A 74154 demult iplexer has six inputs and 16 outputs, so it re-
quires three test groups to test all combinations. Group 1 is shown here.
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6 could damage the drivers easi ly. The disp lay will probably dim if
~ you inadvertently connect the test clip to an Ie incorrectly, or if
a: you have entered test data incorrectly. If the display does become
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.An oscilloscope is an
indispensable
troubleshooting tool. Adding
a digital readout makes it
ideal.
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D. AMPLITUDE OFANY
SECTION

I

nent , such as a coil or a capacitor. Wave-
. form clippin g (" flat-topping") may be
caused by saturation of a stage or a power
supply with low output. After discovering
a waveshape problem , other parameters
can be used to provide additional clues
about the circuit's operation.

(2) DC level: The DC bias at a test point
is such an important troub leshoot ing pa­
rameter that many peop le use their volt­
met ers as th e ir main p iece of te st
equipment. DC problems may be respon­
sible for problems with any of the other
parameters , inc ludi ng distort ed wave­
shape, or incorrect amplitude or frequen­
cy. DC problems may be caused by power­
supply problems or an ope n or shorted

I
I,
I
I

: ....I--- --=::--- - ...J

! CD
I D.TIME OR FREQ
:OF ANY SECTION
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FIG. 1-TO FULLY ANALYZE A WAVEFORM, these seven parameters must be measure d or observed. ~

The seven waveform parameters
The seven param eters shown in Fig. I

fully define any signal. Four of those pa­
rameters app ly to any sig nal, and the
other three apply to complex signals. We
will explain how to interpret each param­
eter and which components are most like­
ly to affect each one .

(1) Waveshape: The signa l's wave­
shape confirm s the general opera tion of a
circ uit. Waveform dis tortion is often
caused by a problem in a reactive compo-

which components are responsible for cir­
cuit problem s. Let 's look at how each part
of the waveform helps find different com­
ponent problems.

What is a waveform?
Before we go on, let 's be certai n that

you understand what the waveform on an
osc illoscope's CRT screen represents.
The CRT grap hically displays the rela­
tionship between the voltage and time at
the test point you 're measur ing . The ver­
tical movement (deflec tion) indicates the
signa l's voltage, with more deflection rep­
resen ting large r vo ltages . Si multa­
neously, the beam is moving horizontally
at a constant rate , so that eac h horizontal
division on the CRT represents a constant
time interval.

Ana lyz ing the signal helps ide ntify

AN OS C ILLOSCOPE IS LIKE AN ELECTRON IC

stethosco pe-it allows you to confirm a
circuit's " hea lth" by examin ing the sig­
nals flowing through it. Whether you are
designin g a circ uit, bu ildin g a project
from a magazine , or repairing circuits for
a living, the ability to analyze waveforms
quickly, accurately, and without mistakes
can let you make the most of your tech­
nical skills. Unfortun ately, many techni­
c ia ns o n ly use their sco pes w he n
abso lutely necessary. Because of that,
they often are unfamiliar with the unit 's
operation, making waveform interpreta­
tion seem difficul t. Combining a digital
readout with the scope's graphic display,
eliminates most of the problems of wave­
form interpretation.
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FIG . 3-MAKING A DELTA-TIME MEASUREMENT shows that the difference between a tr acking fix and
a head-switch signal to be 352 us : factory specifications call for a 400 fJ-S delay.
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Digital measurements
You make all seven of those measure­

ments every time you fully analyze a sig­
nal with an osci llosco pe . Co nventio nal
scopes requi re you to mak e every param­
eter readin g by measuring beam displace­
ment on the CRT, and multiplying that by
the settings of the vertical or hor izontal
c ircuit contro ls. So me sco pes with mic ro­
processor-cont ro lled meas ur ing circu its.
such as the Se nco re SC6 1 shown in the
opening of this article , allow every param­
eter to be co nverte d to a direct dig ita l
reading . The CRT is then only used to
disp lay the overa ll shape of the signal.

A dig ital reado ut offers three adva n­
tages over using the CRT for measure­
men ts : Speed . acc uracy, and freedo m
from errors . Let' s look at each of those
adva ntages in a littl e more deta il.

Spee d : You may begi n to apprecia te the
time that direct digital readin gs save when
you look at the num ber of steps needed to
make a single meas urement on a con­
ventional CRT. Those steps are ou tlined in
Tab le I. If you use an oscillosc ope often.
you perfo rm those steps without even

continued O Il page 82

ing , or the frequency of an interfering
signa l to determine its source .
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problem s. An incorrect sy nc-pulse level
on the same compos ite signal may cause
sync instab ility. Ripp les or glitches , rid­
ing along the top of digital squarewaves
may cause later circuits to operate incor­
rectl y. Those co ndit ions can be detected
by using de lta peak-to-peak voltage mea­
surements, which allow the level of sec ­
ondary signa ls to be measured indepen­
dentl y of the main signal level.

(6) Delt a time: Tim e measu rem ent s
fall into two catego ries: those that are part
of one signal. and those invo lving the
time di fference between two sig nals. An
exa mple of time within one signal would
be the duty cycle of a swi tching power
supply, where the "on-time" co mpared to
the "off-time" de termi nes the power de­
livered to the load . The time de lay be­
tween two signals is important in many
VC R servo adj ustme nts . See Fig. 3 . Ei­
ther of those applications uses a point on
the waveform as a reference for a de lta­
time measurement.

(7) Reci procal time m easu rem en ts :
You can determin e the approx ima te fre-

• quency of a signal by measuring the time
for a single cycle and then inverting the
time measurement mathemat ically. You
can use that meth od to determine the time
constant of circuits respo nsib le for ring-

FIG . 2-PERFORMING A DELTA PEAK-TO-PEAK
measurement confirms that the color burst of a
compos ite video signal has the correct ampli­
tude.

Delta measurements
The previous fou r tests will full y ana ­

lyze a signal if you are testing a simple
waveshape , such as a sinewave or square­
wave. If, on the other hand . you are testing
a complex sig nal, you may need to know
the de ta ils of the secondary parts of the
sig nal to co mp lete the ana lysis . Those
adde d test s a re ca lled delt a measur e­
ments . There are three types of delt a mea­
surements as follows:

(5) Delta a m p li t u de : The peak-to­
peak voltage test covered earlier measured
the tot al amplitude from the sig na l's
lowest to its highest poin ts . But man y
signals have additional signals bur ied
within them . For examp le. an incorrect
co lor-burst level on a co mpo site video
wavefo rm (see Fig . 2) may cause co lor

(f)

~
z
o
a:
l­
o
W
--l
W

o
is
<l;
a:

co mponent so mewhere in the circuit. A
DC-coup led scope , es pecia lly one with a
digi ta l readout. allows you to measure DC
bias directly, whi le simultaneo us ly ob­
se rving the signal's waveshape . The DC
and waveform readi ngs also work togeth er
when a power supply has excess ive ripple .
even though its DC output is correct.

(3) Amplitude: The next test is to co n­
firm that the signal has the correct peak­
to- peak voltage. Low sig na l am plitude
may be caused by low stage gai n or by
excessive loading . Poor ga in often result s
from d defecti ve tran si stor or IC . low
power-supp ly voltage . or a defecti ve emit­
ter-b ypa ss ca paci to r. Excessi ve load ing
may be the resu lt of a component that has
shorted or has changed value .

(4) Fre que ncy: Some circuits , such as
oscillators, generate signals for use by
later stages . Other stage s may be refer­
enced to an external source. such as in
VCR se rvo c ircuits . pha se-locked loops .

--digital counter-stages, OI' television'sweep-­
circuits. Testing the frequency of those
circuits co nfirms whether they are work-
ing co rrec tly.
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Strain-Gage
Transducers

CLINTON M. WOOD

where F is the applied force, S is the
resulting strain , and k is the spring-e le­
ment constant; the value of k depends on a
number of things like the geometry and
type of materi al, and the direction of the

As an exam ple, Fig . 2 shows a steel bar
subjected to a force in the form of a
weight. In Fig. 2-(/ the bar is unloaded and
has a length of L. In Fig . 2-b , the bar is
anchored at the top, and the weight is
attached to the bottom . In that case , the
result ing deformat ion will appea r as an
increase in length . In Fig. 2-c, the weight
is placed on top of the bar. That will result
in a decrease in length . Note that no mat­
ter how the bar is loaded , it will return to
its or iginal length when the weight is re­
moved, provided that the applied force
was not so large as to cause the bar to
permanently stretch or break. The change
in length resulting from an applied force is
known as strain. For metallic solids like
stee l or aluminum, the maximum allowa­
ble strain befo re deformat ion is in the
range of a few thousandths of an inch .

The property of elasticity is widely used
in the manufacture of instruments because
there is a linear rel ati on ship between
strain and the applied force . This rela­
tion ship can be expressed as

ST RA IN - G AGE TR A N SD UCERS, USED IN EV­

eryt hing from automobiles to zinc pla nts ,
have found their way into our homes, our
superma rkets , our factories, and our hos­
pitals . They're commonly used in nearly
every branch of sc ience and technology,
including research , space flight , product
development, robotics , automation, ener­
gy produ ction, agr iculture, and consumer
products . They can be used to measure a
wide range of force-related physical prop­
erties like weig ht , acce leration, pressure ,
volume , liquid level, flow rate, and ve­
locity. Further, they are acc urate, du rable,
inexpensive, linear, and inherently simple
to use .

Since strain -gage transducers are lin­
ear, it' s easy to de termine the value of a
force-related input. All that's required is
to divide the output voltage by the trans­
ducer sensitivity as shown in Fig . I. That' s
because the input and output are related
by a simple linear equatio n. In this art icle
we ' ll see wher e th at equat ion comes
from , and , in the process , learn some­
thing about the underlying pri nc iples that
are com mon to all stra in-g age tra ns­
ducers . Toward that end , we have divided
the strain-gag e transducer into three co m­
ponents: I) the spring element , 2) the
stra in gage, and 3) the br idge c irc uit.
We ' ll take a look at eac h of those co mpo-

nent s to see what they contribute to the
operation of the transducer. Then we ' ll
put them back togeth er to see how the
complete transducer works.

The spring element
The principle of elasticity, that is the

tendency of so lids to deform or change
dimensions when subjected to an externa l
force , is centra l to the operation of the
strain-gage transducer. It makes no dif­
fe ren ce whether the force is from a
weight, a fluid pressure , or even mechan­
ical inertia; the result is the same .

5 .------.--.------.--r--~
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FIG. 1-IN A STRAIN-G AGE TRANSDUCER the
relationship betw een the applied force and the
output voltage is linear.
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(3)

(2)

r=GRS

G = (r/R)/S

The bridge circ uit
So far, we've seen that the change in

strain-gage resis tance is proportiona l to
the 'change in the length of the spri ng
elemen t. And we've see n that the change
in the length of the spring element is pro­
portional to the applied force. Since both
of those relationships are linear, we can

That shows that , since both R and G are
constants of the strain gage, the change in
resis tance is proport ional to the stra in.

Mos t strai n-gage transducers use met­
al-foil strain gages. However, transducers
usi ng se m ico nduc to r strai n gages are
ga ining populari ty. Instead of a metal al­
loy, they are built using a semiconductor
mater ial. Func tionally, they are similar to
metal-foi l gages , but they have a higher
initia l resistance and a larger gage factor.
Since they ca n be made very small, they
are often used in miniature transducers .

where G is the gage factor, R is the initial
(unstrained) resis tance of the gage, S is
the strai n, and I' is the change in resistance
resulting from a change in length. Most
strain gages have an initial resistance of
120 or 350 ohms . For most metal-foil
stra in gages, the gage factor is usuall y
between 2 and 3; the precise value de­
pen ds on the co mposition of the alloy
used for the foil conductor.

The last eq uatio n can be rewritt en in
terms of 1', or:

Ln ., Cerritos, CA 90701), are shown in
Fig.5 .

TIle strai n gage is usually bonded to the
spri ng ele men t with an adhes ive like ep­
oxy. The quality of the bond is cri tical
since the adhesive must acc urately trans­
fer any spring-eleme nt deformation to the
strain gage . A poor bond will result in
"creep ':-a slippage between the strain
gage and the spring element. That will
make it look as if the input is slowly
changi ng when, in fact, it is not.

The change in stra in-gage resistance is
related to strain by the gage factor. that is
defined as the ratio of the unit change in
res istance to the stra in, or :

FIG. 5-STRAIN GAGES are made in a number of
configurations and designs for different ap­
plications.

FIG. 4-A TYPICAL strain-gage des ign.

upper and lower surfaces will be equal in
magn it ude and op pos ite in d ire ction.
Later we wi ll see tha t those oppo sing
strai ns can help stabi lize the transducer
aga inst varying environmental con dit ions
that may occ ur.

Some commercia l tra nsd ucers use
spring elements that are similar to the
cantilever configuration, bu t there are a
great many other designs tha t are used as
well-in fact, too many to discuss here
reali stically. Fortunately, a study of the
desi gn variations is unnecessary as long as
you remember that a spring elemen t is a
structural component designed to provide
a linear deformation in response to an
applied force .c

The strain gage
The purpose of the strain gage is to

convert the strai n of the spri ng element
into an equivalent change in resistance . A---"'J-__strain.gage.is.just.a.meta llic.conductor
that is bonded to the spring element,
stretching and compressing in the same
way as the spring element. We know from
basic electricity that the res istance of a
conductor depends on its length . And , we
know that if we place it in ten sion its
length wi ll increase as the stee l bar did in
Fig . 2 . Since resis tance is proport ional to
length, that stretching wi ll result in an
increase in resi stan ce . If we turn that
around and put the conductor into com­
pression, its resis tance wi ll decrease .

Figure 4 shows a typical co mmercial
strai n gage. It consists of a th in foil co n­
ductor bond ed to a plastic backing mate­
rial. Th e backing, which serves as a
carrier for the metal foil and provides in­
sulation from the spring elemen t, must be
flexible enough to follow the spr ing ele­
ment , yet tough enough to transfer the
strain to the metal foil. The foil conduc tor
is usually made of an alloy having a low
temperature coe fficie nt, like constantan .
To keep the strai n gage reasonably short,
the foil has been laid out in a criss-cross
pattern over the sur face of the back ing
materi al. At one end, the foil expa nds to
form two solder tabs which are used to
attach lead wires to the stra in gage . Al­
though the design shown in Fig. 4 is typ­
ic al , a number of ot her desi gn s are
available , inclu din g mult iple gages on a
sing le backing and circular gages for use
with d iaphragm-type pressu re trans ­
ducers. A num ber of designs from one
supplier, Trans ducers Inc . (14030 Bolsa

b
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applied force . That relationshi p, known as
Hooke's Law, was orig inally applied to
co il springs for use as a measure of
weight. But we have since rec ogn ized
that , within limit s , it is esse ntially true for
all solids .

The spr ing eleme nt is the founda tion of
the strain -gage transdu cer. It is an elastic
solid (usually metallic) designed to lin­
early translate an applied force into an
equiva lent stra in . Its size and shape de­
pend on the magnitude and type of force
that the transd ucer is to sense. A spring
element co uld be as simple as the stee l bar
in Fig. 2, but a design of that type provides
onl y one direction of stra in in respon se to
an app lied force. If the applied force can
produc e two equa l strai ns that are op­
posite in direction , the resulting trans­
ducer will be more acc ura te . That is often
don e by app lying a force to the spring
element in a way that will make it bend .

Figure 3 shows one way tha t can be
done . A rec tangular stee l bar is anchore d
at one end in a can tilever configura tion.
The force is applied to the free end of the
bar, perpendicular to the axis , rather than
along the axis as in Fig. 2. As a result, the
upper surface of the bar wi ll stretch, and
the bottom surface will compress . The
surface strain will vary along the bar, from
a maximu m near the en d that is anc hored,
to zero at the other end . But at any given
position alo ng the bar, the stra in of the

FIG. 3-WHEN FORCE IS APPLIED to the free
end of the arm , the upper surface will expand
and the bottom surface will con tract.

FIG. 2-IF A STEEL BAR (a) is loaded, its length
will change. Depending on the placement of the
load, the bar will either expand (b) or contract
(c).
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eb= E(R - r)/(2R) (7)

Since ea and eb are both referred to
ground, the difference in potential (eo)
between point A and point B is just the
difference between ea and eb , or:

eo= ea- eb= E[(R + r)/(2R)] - E[(R - r)/(2R)]
(8)

That can be further reduced to:

eo= Er/R (9)

The last equation shows that the bridge
output voltage is directly proporti onal to
the change in strain-gage resistance .

The four-arm fully-active bridge has an­
other advantage over the single strain­
gage bridge . While the single strain gage
is mounted on the spring element , the
other three resistors must be mounted in a
strain-free location. That means that the
strain gage could be subjected to tern­
perature changes that are different from
those seen by the other three resistors.
Since a temperature change will cause a

continued on page 83

and R - r. Note that since the upper and
lower strains are equal, r is the same for all
four gages . But , since they are opposite in
direction , r is then added to the gages on
top and subtracted from the gages on the
bottom .

We can show that the relationship be­
tween the voltage difference across the
bridge and the change in resistance is lin­
ear. The first step is to find an expression
for the voltage at point A (ea) of the bridge
(as shown in Fig . 7) as a function of the
change in resistance . If we look at the
bridge circuit as the parallel combination
of two series resistances, we can see that
the voltage at point A is given by:

ea= I(R +r) (4)

where I is the current in the left leg of the
bridge . But I can be expressed as:

E/[(R - r) + (R + r)] = E/(2R) (5)

where E is the bridge supply voltage .
Combin ing those equations yields:

ea = E(R + r)/(2R) (6)

We can find an expression for the voltage
at point B of the bridge in the same way,
which yields:

FIG. 8-WHEN FORCE IS APPLIED to the end of
the spring arm , the resistance of the strain
gages on its upper and lower surfaces chan ge
by equal but opposite amounts.

Rt

R+r

e. eo B eb

R- r

Rb

The output of that bridge is a linear
function of the change in strain-gage re­
sistance , provided that the change in each
strain gage is identical and that the change
in two of the gage s will result in an in­
crease in resistance while the change in
the other two will result in an ident ical
decrease . In addition to being linear, the
output of the circuit is higher and less
sensitive to environmental changes than
that of the single-gage bridge configura­
tion . That type of circuit is used almost
exclusively in strain-gag e transducers.

To see how it works , let' s use the spring
element aga in as shown in Fig. 8. At some
point near the fixed end of the bar, we will
bond two of the strain gages to the upper
surface , and the other two directly below
them on the lower surface. In Fig . 8, R,
refers to the gages on top of the spring
element and Rb refers to those on the
bottom . When no force is applied to the
bar, the top and bottom surfaces will be
the same length. Since all four of the
strain gages have the same initial resis­
tance , the bridge will be balanced and the
potenti al difference across the bridge will
be zero. If we now apply a force to the end
of the bar, the upper strain gages will
increase in length and the lower gages will
decrease . That is shown in Fig. 8 as R + r

FIG. 7-A FOUR-ARM, FULLY-ACTIVE BRIDGE
is made up of four iden tical strain gages .

be unbalanced by a change in the strain­
gage resistance . That will cause a change
in voltage differe nce across the bridge .
We can use that change as an indication of
the change in stra in-gage resistance.

In the circuit of Fig . 6, you will find that
for very small resistance changes, the out­
put voltage appears to be a linear function
of the change in resistance . But, as the
change beco mes larger it is no longer lin­
ear. We could limit the non-linearity to an
acceptable level by limiting the change in
resistance . But there is a better way.

Non-linearity ca n be eliminated en­
tirely by building the bridge from four
identical strain gages , instead of ju st one .
The resulting circuit, which is known as a
fo ur-a rm . fu lly-active bridge, is shown in
Fig. 7.

+ 5V

4{.-----eo----_~

FIG. 6--USING A BRIDGE CIRCUIT allows us to
null out the bridge supply voltage and on ly see
the DC response of the strain gage .

R

say that the change in resistance is propor­
tional to the app lied force . But a resis­
ta nce c ha nge itse lf is not a lways a
co nvenient parameter to measure because
data loggers , co mputers , and process
co ntrollers usually requ ire a voltage or
current signal.

We could convert the resistance change
into a voltage change by connecting a
resistor in series with the strain gage and
applying a DC voltage across the pair. If
we used a series resistor of the same value
as the strain gage and app lied 5-volts DC,
the voltage at the junction of the strain
gage and the resis tor would be 2.5 volts.
A change made in the strain-gage resis­
tance would then produce a change in that
voltage.

Notice that it is the change in voltage
that we want, because it is the change in
voltage that is proportional to the change
in resistance . But the change will be very
small.compared t9 the initial value of 2.5
volts. It's as if the desired signal voltage
has been summed with a large , unwanted
DC bias voltage . We can 't amplify the
small change until we eliminate the initial
2 .5 volts. In transistor amplifiers , DC bias
is often removed with a coupling capac i­
tor, but we can' t use that techn ique here
because we want the steady-state voltage
change as well as the dynam ic change.
What we need is some way to null out the
initial voltage level.

One approach would be to configure
the strain gage in a resistance bridge , as
shown in Fig. 6 . If the three resistors and
the strain gage were all of the same resis­
tance , the voltage at the junction of each
pair would be th e sa me . As a co n­
sequence, the voltage difference from one
junction to the other would be zero. If we
consider that voltage difference to be the
output, (eo) then we have effectively nul­
led out the initial voltage but preserved the
DC response of the strain gage . We have
also re-invented the Wheatstone bridge .

Unlike the Wheatstone bridge , though,
balancing serves only to null out the initial
voltage level . To make a measurement
with that type of circuit , the bridge must
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stages , starting at the crystal detector. The
transformers provided an amplifier's plate
load , DC blocking, and AC coupling into
the follo win g stage . Though the trans­
form er simplified interstage connections,
the DC current flowing in the prim ary
winding of the amplifier-output transfor­
mers caused core saturation, which re­
du ced the effect ive inductan ce of the
transformer-thereb y producing a dis­
torted sound . Known as hvsteresis distor­
tion , it mark ed th e be ginnin g of
awareness of the need for better sound
quality.

Variou s attempts were made to get
around core saturation. The most effec­
tive , of course, was to use a transform er
with " more iron, " but this led to tran sfor­
mers that weighed more than a small boat
anchor. The next attempts at redu cin g core
saturation were the circuits shown in Fig .
3 , where the transformer was isolated
from the DC circuit. The tube got its plate
vo ltage e ither throu gh an adj ustable
power resistor (R in Fig. 3-a ) or throu gh

Audio coupling
As shown in Fig . 2, ea rly audio ampli­

fiers used transformer coupling between

impedance that Ll " see s" when looking
into the rect ifier.

But better selectivity created an unfor­
seen problem : insufficient rece iver sen­
sitivity. Being able to tune bet ween the
local powerhouse signals allowed the lis­
tener to partially hear much weaker sig­
nals from far-away place s , and so was born
" DX' ing"- DX ' ing meaning the recep­
tion of di stant signa ls . Unfortunately,
crys tal detectors could not provide suffi­
cient volume from the weak OX stations.
The need for more volume, coupled with a
sharp decrease in the price of vacuum
tubes , sounded the death knell for the
crystal recei ver. At first, only one tube
was used for amplification; then , two; and
finally three or more as designers learned
how to build multi-stage amplifiers that
didn 't break into self-oscillation if the ca­
nary chirped .

More nostalgia
from radios

pioneer days.

Part 5 AS IM PORTA NT AS AM ­

plificat ion was durin g
radio' s ea rly days , an even more important
rece iver criterion was selectivity. Selec­
tivity is a measure of the ability to receive
closel y spaced sig nals without inter­
ference from each oth er. Improved selec­
tivity was usually attained by using taps
on the antenna coi l to increase its Q
through be tter imped anc e matching on
both sides of the antenna co il. Figure I
shows two "selec tive" circuits used by
the early radio experimenters . In Fig. I -a
the taps on both the primary and the sec­
ond ary of antenna coil Ll are adju sted for
best recepti on or minimum interference .
In Fig . l-b a separate tapp ed antenna load­
ing coi l (L2) is used to peak the antenna
itself for a particular range of frequ encies ,
and a tapp ed inductor (L3) increases the
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Gilt

Electron flow
Prior to the invent ion of the diode and

nating components . Ear ly unit s had a fiat
frequency-res pon se capability of 30 Hz to
7,000 Hz. with the possibility of extend­
ing the upper lim it to 10,000 Hz, which
was an upper limit for those days .

Ii

13
r---------I I

L_ J

FIG. 1-SIMILAR TUNING METHODS were used for both single-tube and crystal receivers.

FIG. 2-INITIALLY, A CRYSTAL receiver's multistage aud io amplifier was transformer coupled.

FIG. 3-THESE ARE TWO WAYS by which DC
was kept out of the interstage transformer.

1111'111

1
H- B+

FIG. 4-IMPEDANCE COUPLING elim inated the
interstage transformer, but still used an induc­
tor (L) fo r the plate load .
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FIG. 5-IN RESISTANCE COUPLING there is nei- 9j
ther a transformer nor an inductor. Resistors Rp
and Rc and capacitor C3 provide the interstage ~

coupling. --.J

sistance -co upled circuit shown in Fig . 5 .
It was inexpensive to build, had no induc­
tors or tran sformers to saturate , and was
not fre que ncy -se lec tive. Hen ce , it re­
sulted in better sound quali ty. The disad­
vantage of res istance co upling was that
the voltage drop across plate load- resistor
R necessitated a higher battery voltage to
make up for the voltage drop.

TIle disadvantages of resistance , tran s­
form er, and impedance co upling were
overco me in 1931 by the invention of the
first prac tica l direct- cou pling system by
E. H. Loftin and S .Y. White. As shown in
Fig . 6 , in the direct-coupl ed am plifier the
plate of one stage was directly connec ted
to the grid of the following stage . Its ad­
vantage s were its low manufacturing cost ,
and the possibility of grea ter fideli ty, be­
ca use it contained no frequ ency-di scr imi-

Resistance coupling
The really big breakthrough in both per­

formance and production cost was the re-

an indu ctor (L in Fig . 3-b). In both in­
stances , capac ito r C effecti vely isolates
interstage tran sformer T from the DC
plate voltage /c urrent.

Ne ither circuit be cam e popular be­
cause resistor R requi red a larger-than­
usual battery voltage , while indu ctor L
was frequ ency-select ive .

One of the first attempts to e liminate
the interstage tran sformer co mplete ly was
the imped ance-c oupling c irc u it yo u' ll
find show n in Fig . 4. Unlike the inte rstage
transformer. it did not supply voltage step­
up. Also, as with other attempts to use an
inductor as the plate feed. co il L was fre­
quency-selecti ve.
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FIG. 6-DIRECT INTERSTAGE COUPLING prov ided the best fidelity. Note that the direction of the
arrows indicates what is called "conventional current flow"; something that never really existed.

rows shown in Fig. 6 an oriu inal dra winz
of the Loftin-White d'irect-e~upled ampli~
fier, indicates conventional current flow.

were held to"e ther with strine or a rubb er
band (Fig. 7~b) . TIle value of the capac i­
tance thus achieved was unknown , but it
didn 't matter because it was usually used
for a non- crit ical recei ver circu it.

Headphones and speakers
As s how n in Fig . 8, he adph on e s

evolved from the teleph one indust ry: in
fact. the first earpho ne was the " roaring
twe nties" sta ndard telephone receiver,
and it' s spin-off watchcase rece iver (Fig .
8-a)-which was spec ifica lly design ed
for use with a radi o. Altho ugh both types
work ed with radi o receiver s , they had two
probl em s: (A) they were fatiguing be­
cause they had to be support ed by hand , as
shown by the complete radi o in Fig. 8-b:
(8) they had a very low impedance of
approx imately 75 ohm s. Eventually, their

Wl1t<"hca~e

Rcccircr

imp ed ance was increased to about 100
ohms, and fina lly to abo ut 1000-3000
ohms. Fatigue was miti gated when the
headband show n in Fig . 8-1' was invented .
It allowed the user to literally " wear" the
recei ver. When one or two recei vers were
mounted in a headband the entire assem­
bly was called a " headphone ," " hea d­
phon es , " or " headse t."

continued on pag« 76
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Slnntum!
Tefel'/lfl/lt' Recciucr

Capacitors
In the early days of radio, to avoid the

relatively high cos t of ca pac itors, many
experimenters and hobbyists " rolled their
own" using the tinfoil from a pack of
cig are ttes and sma ll shee ts of paper. As
shown in Fig . 'l-a , altern ate layers of foil
formed the plat es of the ca pac itor, where­
as the paper was used for the dielectric .
The interleaved sheets of tinfoi l and paper

FIG.8-THE DEVELOPMENT OF HEADPHONES: It started with a conventional telephone receiver, and
ended in a headband,

triode tub es , the movem ent of an elec tron
current was thou ght to be fro m posit ive to
negative , a co nce pt based on the ideas of
Benja mi n Frankl in , who, having a 50-5 0
chance of guess ing right , guessed wro ng .
Curre nt flow in a vacuum tube clearly
showe d that CUITent moved from a nega­
tive filam ent (ca thode) to a plate (anode)
that carried a pos itive charge . Although
co rrect, the e lec tro n co nce pt co nfused
ma ny expe rime nters, techni cians , and en­
gi nee rs who had ado pted the posit ive-t o­
negative co nce pt and were most unwilling
to give it up. Consequently, the e lec tric
and e lectro nic industri es co mpromised ,
and positi ve-to-n egati ve current flow was
ca lled conventional current fiosv , while
negati ve-to-positi ve current flow was
ca lled elect ron flow. For example , the ar-

FIG. 7-EXPERIMENTERS MADE CAPACITORS
from interleaved strips of tinfoil and paper held
together by a rubber band or str ing .
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This month, we add the first of the
R-E Robot's sensors-an electronic eye.

R-E
ROBOT

o
m
o
rn
s:
OJ
rn
:0

/ OBSERVATIONPOINT 1

:;t~ANGLEa
SPACING

-*-+ TARGET

'OBSERVATION POINT 2

RANGE ~ EYE SPACING/TAN a

The human eye
In terms of design , the human eye is

difficu lt to match . The spect ra l response
is not too wide , ranging from 360 to 780
nanometers , but co lor is of seco ndary im­
portance to other factors. The eye is capa­
ble of resolving detai ls as small as one
minu te of arc ( I;{,o of a degree). And most
importan tly, the eye can operate in a very
wide range of light intensities , ranging
from star-lit night to brig ht sunlight. If
those light levels are quantized, you will
find that the range is on the order of 180
dB, or a bi llion to one.

what prov ides huma ns with de pth percep­
tion; the two equidista nt viewing points
are our two eyes. See Fig. I. Note that the
techn ique is on ly good at re lati vely close
ranges . But remember that even humans
lose their depth perception at d istances
beyond 30 feet.

FIG. l-USING PARA LLAX to determine the dis­
tance to an obje ct.

Navigation schemes
TIle navigation scheme that we will im­

ple ment now permits the robo t to track a
light beam. The robot will rotate the eye
until a light- inten sity maxim a is deter­
mined. The robo t wi ll then angle toward
that maxima .

For th e fut ure, po s itio n-find ing is
mere ly an exte nsion of that navigation
techni que . By mapping the max ima of
several known ligh t sources, the robot can
determine its po sition fairly acc urate ly
using tria ngulation .

For range-finding , we wi ll need to add
a second eye to the head . Then , the robot
can use parallax to determine the d istance
between it and an unknown ligh t source .
The 'parallax princ ipa l, in which the dif­
ference in viewing angle at two point s that
are equidistan t from the third are used to
determine the distance to that point , is

STEVEN E. SARNS

ing the robot those ca pabilitie s , and the
hardware needed to input the da ta that
future software wi ll requ ire .

T he robot eye w ill eve ntua lly be
moun ted o n a rota t ing pl at form , or
" head ." The head wi ll conta in the elec­
troni cs for a numb er of the robot's senso rs
and wi ll be discussed in more detai l in the
next installment of this series . The head
will move the eye through a few degrees ,
mapping light inten sities at several poin ts .
The data co llected in that way will be used
by all of our navigation schemes .

Part 12 AT THIS POI NT, OUR

robot is an efficient
tractor unit , moderately intellige nt , with
plenty of pulling power. He ca n ca rry
items from place to place , and can under­
stand complex instruc tions . However, he
is also as blind as a bat. To make the unit
as useful as possible , we mu st give it a
way to see.

You can full y apprec iate the severity of
the problem by imagining the following
exa mple: You are at the end of a hallway.
Severa l doors can be chosen . Look care­
fully, close your eyes and , without touch­
ing or peeking , walk forward and turn into
a doorway.

That is what we were ask ing the robot to
do when we programmed the MAILBOT
example in Part 9 of thi s series (Radio­
Electronics , Augus t 1987). Instru ctions
like " Go forward 10 steps, turn right, and
then go forward ag ain 10 steps" see m
clear enough on paper, but what if you did
not turn exac tly 90 degrees? What if your
steps were short for so me reason ? Worst of
all, what if you lost your bearing and had
to start over, all without peeking?

To make it easier for the robot to get
aro und , we wi ll give it the abi lity to detect
and track light so urces . That capability
will allow the robot to follow a light bea m
or an op tica l stripe on the floor.

Ideally, we also would like to provide
the robot with the capacity to determine
the distance to a light source and to tri­
angulate its posi tion using several ligh t
sources. Unfortuna tely, the software re­
qui red to perform those last two tasks is
quit e formidab le, and at th is time is far
from bein g fully developed . For now, we
wi ll discuss the prob lem s involved in giv-
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FIG.2-THE ROBOT'S EYE. The photodiode, 04, can be configured to source or sink current by~
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PARTS LIST

All resistors are Y4-watt , 5%
Rl-390 ohms
R2-R4-10,000 ohms
Capacitors
Cl, C2, C4-100 pF, ceramic disc
C3, C5, C6--0.1 !LF, ceramic disc
Semiconductors
lCl-LT1022 op amp (LinearTechnology)
IC2-LTC1043 IC switch (Linear Tech-

nology)
01, 06-1N754 Zener diode
02,03, 05-1N4148 diode
04-BPW32 photodiode (Siemens)
Other components
Jl-male header
Miscellaneous: Fresnel lens, PC board,

wire, solder, etc.
The 2.3-inch Fresnel lens can be or­

dered for $10.00 each, plus $6
postage and handling, from Edmund
Scientific Company, 101 East
Gloucester Pike, Barrington, N.J.
08007, (609) 573-6250. The part
number is E32,589. NJ residents
must add appropriate sales tax.

A bare printed-circuit board for the
eye can be obtained from Vesta
Technology Inc., 7100 W. 44th St.,
Wheat ridge, CO 80033, (303)
422-8088, for $19 each. An as­
sembled and tested eye PC board,
Fresnel lens not included, is avail­
able for $59. CO residents must add
appropriate sales tax.

Siemens component, a suitable substitute
is NEC's PH20lA photodiode.

The circuit
A schematic diagram of the eye circuit

is shown in Fig. 2. The BPW32 pho­
todiode, 04, provides an output current
that is proportional to the illumination
level. That small current will span a range
of 10 million to one. If we were to convert
the current into a voltage and the voltage
into a binary number with an analog-to­
digital converter, we would need a 23-bit
unit! For example, if the full-scale voltage
was 5, then the least significant bit would
be 5 microvolts . Such a unit, if you could
find one , would cost thousands of dollars .

Instead, we will convert our current
into a frequency and usc the RPC
(Robotic Personal Computer) to deter­
mine the period of the frequency. That
will give us the dynamic range that we
need , since a l40-dB range can be accom­
modated using a frequency band of 0.1 Hz
to I MHz. TIle circuit will output approx­
imately 200 kHz when held 3 inches away
from a 60-watt light bulb in a reflective
lamp. TIle circuit will output 0.5 Hz when
illuminated by the trace of an oscilloscope
2 feet away.

The frequency range used is critical.
The eye must rotate a small amount , take a
reading and repeat the process continu­

continued on page 84
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10K

one square meter from a candle located
one meter away. That is at the extreme low­
end of most detectors so to improve per­
formance we will enhance the unit's light­
gathering power with a Fresnel lens .
Focusing a 4-square-inch Fresnel lens will
amplify the light level by a factor of 100. If
we were to focus such a lens on the sensor,
a light level of .Ol lux at the lens will result
in a light level of I lux at the sensor. Most
detectors can work with such a light level.

As we mentioned earlier, future range­
finding requires that the robot be equipped
with two eyes. Those will be mounted 10­
inches apart on the head . If the robot can
locate a light source to within 5 degrees of
arc, that spacing will allow range finding
at distances of up to 30 feet.

Selecting a sensor
Many different sensors for measuring

illumination are available . Phototran­
sistors, photodiodes, and PIN pho­
todiodes are all common and well
understood.

If our prime design criteria is dynamic
range, then we must choose the device
with the largest sensitivity range. TIle key
parameter in determining a unit's sen­
sitivity is its dark current ; that is the leak­
age current that flows when no light
reaches the device . In general, pho­
todiodes have the greatest ratio between
dark current and high-illumination out­
put. One, the Siemens BPW32 has a rated
dark current of less than 10pA and a high­
level output at 10,000 lux of 100 f.lA.
Those figures represent a dynamic range
of 140 dB . Typical output currents of that
photodiode for various light levels are
shown in Table 1.

Note that the photodiode's output cur­
rent becomes non-linear above 1,000 lux
and below .00lIux. Also, remember that
linearity can also be affected by the sup­
porting circuitry. If you can not locate the

+BV

Cl
lOOpF

R4
10K

+BV

+12V

14

100 !LA
10 !LA

1 J.loA
100 nA

10 nA
1 nA

100 pA
10 pA

1 pA

IC2
LTCI043

4

18

10,000 lux
1,000 lux

100 lux
10lux
1 lux

0.1 lux
0.01 lux

0.001 lux
0.0001 lux

+12V

TABLE 1
Light Level Photodiode

Current

The robot eye
Our design goal was to make the robot's

eye useful over as wide a range of light
conditions as possible . While it is un­
likely that you will need to have the robot
navigate by starlight, giving the robot
low-light capabilities will increase its dis­
tance range. Since light follows the in­
verse square law, that is, the illumination
is inversely proportional to the square of
the distance, light levels fall rapidly as
you move away from the source. At the
same time, operation at conventional am­
bient light-levels must be possible, and
the robot should be able to deal with most
common light sources.

Therefore, we feel that the minimum
acceptable range should span at least 4
orders of magnitude (10,000 :1 or 80 dB);
that corresponds (using the inverse square
law) to tracking an ideal light source over
a 100:1 distance range. The maximum
possible dynamic range using readily
available components is about 120 dB .
That corresponds to a light range of
1,000,000:1, or a distance range of
1000:1.

We choose .01 lux as the lowest light
level that we wish the sensor to respond
to. A lux is the amount of light falling on
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Radio-Electronics
Department PCB

500-B Bi-County Blvd.
Farmingdale, NY 11 735

One of the most difficult tasks in build-
ing any construction project featured in
Radio-Electronics is mak ing the PC
board using just the foil pattern provided
with the article. Well, we're doing some­
thing about it.

We've moved all the foil patterns to this
new sec tion where they're printed by
themselves, full sized, with nothing on the

I -'back side of the Rage. What that means
for you is that the printed page can 68-­
used directly to produce PC boards!

Note: The patterns provided can be
used directly only for direct positive pho­
toresist methods.

In order to produce a board directly from
the magazine page, remove the page and
carefully inspect it under a strong light
and/or on a light table. Look for breaks in
the traces, bridges between traces, and in
general, all the kinds of things you look for
in the final etched board. You can clean up
the published artwork the same way you
clean up you own artwork. Drafting tape
and graphic aids can fix incomplete traces
and doughnuts, and you can use a hobby
knife to get rid of bridges and dirt.

An optional step, once you're satisfied
that the artwork is clean, is to take a little
bit of mineral oil and carefully wipe it
across the back of the artwork. That helps
make the paper transluscent. Don't get
any on the front side of the paper (the side
with the pattern ) because you 'll con­
taminate the sensitiz ed surfac e of the
copper blank. After the oil has "dried" a
bit-patting with a paper towel will help
speed up the process- place the pattern
front side down on the sensitized copper
blank, and make the exposure . You'll
probably have to use a longer exposure
time than you are used to.

We can't tell you exactly how long an
exposure time you will need as it depends
on many factors but, as a starting point,
figure that there's a 50 percent increase in
exposure time over lithographic film. But
you'll have to experiment to find the best
method for you. And once you find it, stick
with it.

Finally, we would like to hear how you
make out using our method. Write and tell
us of your successes , and failures, and
what techniques work best for you. Ad­
dress your letters to:
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THE IC TESTER'S DRIVER BOARD. The fo il side is shown here.

MOUNT THE COMPONENTS ON THIS SIDE of the IC Tester's dri ver board. The PC patte rn
for the main board will be shown next time .
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EIAICEG AUGMENTS DIGITAL
AND MICROPROCESSOR COURSE

HIGH TECH PARTS KITS NOW AVAILABLE

...

PLEASE COMPLETE ORDER FORM FOR PARTS KITS AND BOOKS
Send to: EIA/CEG, Department PS, P.O. Box 19100, Washington, D.C. 20036

------------------------------------------------------ -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~

State Zip

ThtalAmount

$69.95 each

$67.95 each

$64.95 each

$2.00 per copy

Thtal Amount Enclosed

Quantity

Name

Title

Firm

Address

City

Parts Kit
1-9 _

10-19 _

20ormore _

Additional Digital!Microprocessor
Course Books _

,---------------------------------------------------------------------------------------.



SATELLITE TV

What's next?
BOB COOPER, Jr.
SATELLITE-TV EDITOR

BY THE M O ST AC CURATE COUNT, THE

home-dish industry was produc­
ing, selling, and installing as many

---a"57Cj,OOO- nome-aisn syste ms per
month in th e fall of 1985. Now, th e
mo st accurate fi gures suggest th at
fewer than 12,000 home-di sh sys­
tems are being so ld per month at
the pre sent t ime.

Those numbers mean di ff erent
things to different groups. The ca­
bl e-t el evi sion indu stry sees a
" t h r i v i n g low-pow er sate l l i te
broadcastin g busine ss". Th e
home-satellite industry, th e peo­
pl e who manufacture, di stribute,
and in stall such system s " sees a
busin ess on the verge of col­
lapse". Both of the p recedin g
quotes appeared in th e July 20,
1987 issue of Broadcasting Maga­
zin e, which contained a full report
on th e status of the home-dish in­
dustry.

Death of an industry
Which view is co rrect ?One only

has to peru se the few rem aining
trad e publi cation s se rv ing t he
TVRO mark et , or to attend an elec­
troni c : f lea market to witness th e
depth of th e industry's doldrums.
Complete hom e systems with 10­
foot di shes are wholesaling fo r un­
der $400; individual part s, such as
70° Kelvin LNB's are selli ng fo r as
little as $40. Much of th e merchan­
di se wareh ou sed in th e sp ring of

~ 1986 for th e ant ici pated 1986 is sti ll
z there.
~ Sever al pi eces of legi slation
o have been introduced .to pr ovide
~ some form of assistance to an ail­
w6 ing industry and a stunted co m-
o munications medium . Hearin gs in«
a: support of that legi slation wer e

74

held , but the legi slation was never
enacted. And even if it were, at
best it would have mad e it slightly
more a iffic u lC fo r sate l l i te pro­
gramm ers and cab le -te le vis ion­
syste m operators to maintain th eir
pr esent monopoli stic control over
programming access.

Control over programming­
how it is di stributed to hom e-di sh
owne rs and wh at it costs per ser­
vice per month-is the central is­
sue. Some say it is the only issue.
Cabl e programm ers and cable op­
erato rs have marri ed one another
at th e corporate level. TCI , th e
largest cabl e-system owner in th e
w orld , ha s bou ght su bs t an t ial
stock in servi ces such as WTBSI
CNN and oth er s. Virtuall y every
programmer making a profit has
some or all of its stock owned by
its customers, th e cab le system
owners.

Home-dish prop on ents be lieve
that su ch c ross ow ne rsh ip has
worked again st th e development
of a "co m pe tit ive deli ver y sys­
tem ". As David Wolford , a pub­
li sher in th e hom e-di sh industry
told Con gress : " Prog ra m me rs
suc h as H BO an d Showti me l
Viacom der ive th e vast major ity of
the i r revenu e fro m cab le ope r­
ato rs. Are th ey reall y goi ng to un­
dercut th e pri ces of th eir prim ary
custo me rs? The mark et is movin g
in to a dangerou s sit uat io n. If pres­
ent co ndit io ns are allowed to con­
t inue, sate l li te TV w i l l (end up
bein g) co nt ro lle d by its one and
only natural co mpet ito r, cable TV."

Programmers such as HBO and
Showt ime have refu sed to date to
allow anyon e bu t th em selves o r
th eir cabl e affiliates to mark et pro-

gramming to home-dish owners.
Cable opera tors are furth er con­
troll ed by spec if ied geog raphical
territo riesoutsideo fwnich th ey
canno t sell to home-di sh ow ne rs.
That has result ed in a form of pri ce
contro l because th ere are no com­
petitive fo rces at work. If yo u live
within a cable franchi se area and
want HBO, yo u must buy from th e
local- cabl e HBO affi l iate . If yo u
live outside a cable franchi se area,
yo u must bu y from HBO directl y.

Cab le trad e- associati on head
James Moo ney told Con gr ess:
" Cab le programmin g is readil y
availab le to hom e-di sh owners at
pri ces less th an th ose paid by th e
average cable subscribe r for th e
same service ."

Others, such as Bob Phillips of
th e N ati on al Rural Tel ecom­
municati on s Co rporat ion testifi ed
that hi s firm has not been able to
buy cable programming for resale
to home-di sh ow ners at all, o r in
th e best case th ey are payin g 500%
to 700% more per home th an cable
syste ms are payin g for th e id enti­
cal programming service.

Ste p he n Sh u lte of Vi acom l
Showt ime has hi s own pet th eory
as to w hy th e hom e di sh industry
sudde nly dried up and qu it fun c­
ti oning. He told Co ngress : "The
infrastructu re of th e (TVRO) indus­
tr y grew up during a tim e wh en th e
basic sell ing argume nt (to would­
b e co ns u me rs) was e r ro ne ­
ous... tha t cable programming was
availab le at no charge (w ith a di sh).
Wh en services started to scramble
(t he i r programmin g), th e sales
w ere si m p ly n o longer g rea t
eno ug h to suppo rt t he indust ry
that had been created. "
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WIN A PARACLIPSE HOME DISH SYSTEM!

OUR twelve FREE home dish systems feature the highly acclaimed
Paraclipse 12 foot dish with tuned feed, state-of-the-art solid state
actuator/controller, and the top- rated by test AVCOM 2 series receiver
system with remote control. This is the best, quality system for home
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SCRAMBLE FACTS
718-343-0130

3 minutes of industry news, technical
tips, and new product information.

p rese nt cab le custo me rs excl usive
rights to th e sale of Ku-band pro­
gramming within th eir cab le-fra n­
ch ise ter ritori es. That of co urse
t ranslates to monopoli stic co nt ro l
of programming rates and terms ;
th e very thing that has has st ifle d
C-band sales and grow th. R-E

Bob Cooper's CARIBBEAN ELECTRONICS MAGAZINE isgiving
away 12 complete Paraclipse 12' home dish systems between Sep­
tember 1, 1987 and August 31, 1988. FREE. No obligation of any
kind! If you are an amateur radio operator in the 'qualifying area' (see
map), simply send us your Ham radio QSL card If you are in elec­
tronics but not a licensed amateur, send your business card You may
enter once per month for each of the 12 months but no more than
once per month. The home dish system winners are announced in
'CEM' monthly starting with the November 1987. issue.

PLUS - when we receive your QSL card or business card, we will
send you a FREE sample copy of the most exciting electronics
magazine in the Caribbean; Caribbean Electronics. CEM covers
every aspect of communications and broadcasting, just for those
who live in the Caribbean and countries surrounding the Caribbean.
And we do it in English and Spanish with special Spanish summaries
for all feature articles.

cia l d eals to cab le progr ammers
suc h as Showt ime , Turn er, o r
ESPN.

For now, the route to the next
ge ne rat io n of h om e- sat e lli t e
b roadc ast i ng is n o t c lea r ly
mark ed. Nor is the re any ce rta inty
t hat it w ill happen unl ess program­
mers such as Showt ime feel co m­
fortabl e that an offe ri ng on th e Ku
band w i l l not in any way an ger
t he i r ex is t ing cab le -TV clie nts.
HBO is even now t ry ing to head off
future p ro blems by offering th eir

Charles Rule, acting assistant at­
torney gen eral for the antitrust di ­
vision of the Department of Justice
seemed to agree with thatassess­
m ent when h e told Coji gress
" (o u r) investigation has not un­
covered th e existence of any ill egal
concerted activity amon g cab le
operators (or programmers)."

The next generation
Is this to be th e end of direct

broadcasting satellites for North
America, an industry that did too
well, too fast, and then was ill­
equipped to face its adversari es?
Probably not, but a significant
period of readjustment is cer tainly
ahead. Even the most optimistic
cable-system operators admit that
when the cable-television industry

- ha's-co-m p let e-d-t h-e-" w i r ing-of- ­
America" between ten million and
twenty million homes will still be
without the magical cable inter­
face . Would those homes be suffi­
cient to support a direct-to-home
satell ite industry?

The answer of course is yes. But
not using the present C-band sat­
ellites or frequencies . All planning
for the futu re centers on the use of
the 11-12 GHz band , generally
called the K or Ku band. Several

. large firms, such as Comsat, have
planned satellites to operate in
those frequency bands. Most of
those firms have suspended work
on the project. Hubbard Broad­
casting, a Minnesota-based televi­
sion and radio station owner has
plans to make use of that band .
Hughes, the same people who
pushed C-band satellit e t ech­
nology to new limits , plans a 1991
launch of a pair of satellites for Ku
band as well; those satellites are
intended specif icall y for direct- to­
home broadcasting . RCA(GE)­
Ameri com, in co n j unct io n with
HBO/Time-Life, also plans to
launch Ku-band satel l i tes som e­
timebetween 1989 and 1990.

But none of those would-be sat­
ellite operators has yet been suc­
cessful in attracting programming
to their satellites . Americom might
have a slight advantage here; t hey
have an investmen t in p rog ram­
ming throu gh th eir association
with HBO and could at least fill up
some channels from their own
stock. But Hubbard and Hughes
are offering some attractive finan-
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R-E Engineering Admart

CALL NOW
AND

RESERVE
YOUR SPACE

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Eng inee ring Admart, RADIO-ELE C­
TRONICS, 500-B Bi-County Blvd., Farm­
ingdale, NY 11735.

• 6 x rate $800.00 per each insertion.
• Reaches 245,824 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

Rates: Ads are2%" x 2%". One insertion$825 . Six insertions$800each. Twelve
insertions $775 each. Closing date same as regular rate card. Send order with
remittance to Engineering Admart, Radio Electronics Magazine, 500-BBi-County
Blvd ., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman , area
code-516-293-3000. Only 100%Engineering ads are accepted for thisAdmart.

The FCC has revised and updated the
commercial license exam . The NEW
EXAMcovers updated marine and
aviation rules and regulations,
transistor and digital circuitry.
THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE · STUDY GUIDE
conta ins the necessary preparation
for ONLY $25.00.

WPT PUBLICATIONS
979 Young Street. Suite E
Woodburn, Oregon 97071

Phone (503) 981-6122
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HANDHELD GENERATOR/TESTER
KITS· Function Gen . 1HZ to 300KHZ
$79.95 • Audio Gen. 8 steps 40HZ to 20KHZ
$69.95 • IF Gen . 455KHZ &10.7MHZ, inter­
nal modulat ion $59.95 • Transistor Tester,
Tests PNp, NPN $34.95 • FM Gen. 80 to
120MHZ, internal modulation $59.95 • All
kits include test leads. Any kit assembled &
tested add 25% . Send $1 for complete
catalog & coupon. SEL LABS, 22848
LEADWELL ST.• CANOGA PARK, CA 91307.
(818) 347·1960.

LINEAR IC EQUIVALENTS
& PIN CONNECTIONS

,
if·If"
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BP141-Shows equivalents & pin con­
nections of a popular user-oriented
se lection of European, American and
Japanese liner IC .'s 320 pages , 8 x 10
inches . $12 .50 Plus $2.75 shipping.
ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240, Massapequa Park ,
New York 11762-0240.

Linea , lC
Equ iva lents
and Pin
Connection s

117 PRACTICAL IC
PROJECTS BUILD YOU CAN
2645T-117 PRAC­
TICAL IC .PROJECTS
YOU CAN BUiLD.... .
$10 .95. Dozens of
fully-tested, ready-to­
bu ild circuits you can
put together from
readily-available, low
cost IC's! There are a
total of 117 IC circu its
ranging from an audiomixer and asignal
splitter toatape-deck amplifier and atop­
octave generator organ! From TAB
Books. To order your copy send $10.95
plus $2.75 shipping to Electronic Tech­
nology Today Inc., P.O. Box 240, Mas­
sapequa Park, NY 11762-0240

EARLY RADIO

continuedfrom page 66

There were two types of headph ones
used in the ear ly 20 's . One type had an
iron armature that was mechanically con­
nected to a mi ca or composition d i­
aphragm. In the other, an electromagnet
was used to attract an iron diaphragm that
was supported aroun d its circum ference .
An unu sual design , ca lled a "Baldw in
receiver," used a fiber diaph ragm ; a later

if) model had a diaph ragm made of alumi­
~ num . Co mpare d to speakers that were
o used durin g the early 1920 's , a Baldw in­
g: type headph one rend ered superior sound .
&:l The earliest speaker was a headphone
'ul put into a reso nant chamber such as a
6 glass bowl or a wood box . Sub sequentl y,
(5 an enterprising exper imenter developed a
~ horn with tubular extension arms to ac-

FIG. 9-0NE OF THE EARLIEST ATTEMPTSto
get more volu me was a small horn that fitted
over an earphone.

commodate a headset (Fig. 9).
Co mmerc ial horn speake rs were soon

manufactured . Some were little more than
overs ized head phone units attac hed to
curved metal or paper-mache funnels (or
even to brass automobil e horns). Others .
like the Mag navox (first to introdu ce the
voice co il) with a o-vo lt , I-ampere field
co il. and the Western Electr ic, produced
very goo d sound.

Later in the 20 's cones came into use .
Mos t of the early ones were " balanced ­
arma ture" types like a Baldw in head­
phone . A stylus from the armature co n­
nected to the center of the cone .

These were superseded by the "dynam ­
ic speaker," still in use . A voice co il in a
strong magnetic field is connected across
a low-impedan ce wi ndi ng on the re­
ce iver 's output transformer. The co il and
the cone moves in and out of the field in
accordance with the signal. R-E
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DRAWING
BOARD
Designer RAM

instructe d to perform an o pe ra­
t ion that invol ves exte rna l mem o­
ry'. As soo n as t he Z80 has an
add ress ready to put out on the
bu s it br in gs t hi s lin e low. That
happen s fo r all mem ory o pera­
tions : read, w rite, and refresh .

RD goe s low when the Z80 wan ts
data fro m t he o uts ide wor ld,
w hich can be fro m eit her a memo­
ry location or an 1/0 port. There­
fo re a requ est for a read f ro m
mem ory must be sensed by watch­
ing MRE Q as we ll as RD .

WR is t he opposite of RD. W hen it
goe s low, the Z80 has data th at it
wants to send to either mem ory or
an I/O device. Just as wi th RD, th e
d estin ati on is dete rm ine d by
watc hing the MRE Q lin e.

RFSH is th e signal th at keep s the
Z80 popular. When it goes low it
sig na ls t hat th e mi crop roc essor
has in crem en ted it s intern al re­
fresh co unte r and has pu t th e new
refresh address on the lower seven
bit s of t he address bus (AO-A6). By
co mb in ing RFSH signal wi t h MREQ,

yo u can determi ne exactly w hen a
ref resh operatio n mu st take place
in your system.

All memory operations requ ire
two Z80 control signals, so it's im­
portant that we have a good un der­
stand i n g of t he timing re la ­
t io nships between them. And any
discussio n of ti m ing mu st start
with a look at the basic heartbeat
of the Z80: the in structi on cycle.

M and T cycles ~
Figure 1 is a repr esentati on of ~

the two funda me nta l parts of all ~
Z80 inst ructi on cycles: the M (ma- ~
chine) cycle, and the T (tim e, o r u;
clock) cycle . Every in struct ion t hat ~

·1

T
3

T
..2

T
.1

7
.3

T
2

but not anywhere as mu ch if we
were buildin g t he w ho le ci rcu it
fro m gates alo ne.

There are fou r Z80 cont ro l sig­
nals th at are crit ically important in
t he co nst ructio n of our ci rcu it.
Understandi ng w hat they are, how
they work, and w hat their t imi ng
relat io nshi ps are, is the fi rst step in
the design . The fou r signals, all of
w hich are active low, are :
• Memo ry Requ est (M REQ ), pin 19
• Read (RD), pi n 21
• Write (WR), pin 22
• Refr esh (RFSH ), pin 28

Let 's di scuss them one at a ti me .
MREQ is a co ntrol signal th at is

active w heneve r th e Z80 has been

T
.1

FIG. 1

T
-4'-

T
.3

T
2.
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EVER S IN CE c p/M BEGAN TO DEC LINE,

people have been saying th at th e
__day-s_oUhe_Z8(L\Y.e..r.e numbe red­

don 't yo u beli eve it . It's true th at
yo u wo n't see many new comput ­
er designs don e around a Z80, but
it 's also t rue th at th e Z80 has too
mu ch muscle to wind up on the
silicon scrap heap. It 's sti ll o ne of
t he microp rocessors of cho ice to
use as a dedi cated cont ro lle r.

Buil d ing our dynami c-RAM sys­
tem aro und a Z80 makes sense be­
cause the chip's built-in feat ures
reli eve us of the burden of imple­
men ting mu ch of the design in ex­
te rna l hardware. We'll st i ll need
glue to put all the pi eces togeth er,

FIG. 2

,,,,
R.FSH-- ---:.------'-----....;..,: \\.. ----'- .....:,...Ji r
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THE MOST POPULAR
WIRE·WOUND CB ANTENNAS

IN THE WORLD

Because...they perform!

FACT

"When CB was legalized in England,
'Firesti~' antennas were barred from sale
because the emitted signal was too
strong . Fortunately, no other country,
inc l ud ing t he U .S ., limi ts antenna
efficiency."

_ YOU_CAN_HAVE_SECOND_
BEST OR, 'Firestilt'!

Call or Write for FREE Catalog

'Firestil(' Antenna Company
2614 East Adams

Phoenix, Arizona 85034
(602) 273-7151

MILLIONS OF SATISFIED OWNERS

CIRCLE 100 ON FREE INFORMATION CARD

You Can Be

One Of The

The International Society Of Certified
Electronics Technicians offers permanent
certification by administering the CET
exam w ith the FCC recognized communi­
cat ions option for $20. A second exam
on FCC regulations for a $ 10 fee is re­
qui red for a Radiotelephone Ucense.
Upon passing. technicians receive both a
permanent Radio teleph one Operato r Cer­
t ifi cate and a CET Cert if icate issued by
ISCET.

ISCET Offers License Renewal

ISCET has develo ped a program for regis­
trati on of th ose w ho current ly hold a
valid Radiotelephone Operator License.
By sending a com pleted application, a
pho t ocopy of your FCC License, and $10
your li cense will be renewed with th e
assurance of a recognized nat ion al tec h­
nicians associatio n behi nd it.

For More Informati on Contact :

ISCET 2708 W. Berry, Ft. Worth, TX
76109. (817) 921 - 9101

the Z80 exec utes requires f ro m
on e to six machin e cycles, M1-M6.
During M1 t he Z80 fetc hes th e op ­
code of th e next in st ru ct ion. If the
o p-code is mo re th an o ne byt e
lon g th ere wil l be more than one
M1 cycle . In add it io n, it's du rin g
M1 th at th e Z80 handles refresh ad­
dressing. By th e way, as shown in
th e figure, M 2 and M 3 are used fo r
reads and wri tes.

Figure 2 is an expanded lo ok at
the M1 cycl e. DuringT1 and T2, th e
Z80 places th e conte nts of th e pro­
gram counter on the th e address
bu s to get th e next op-co de. The
microprocessor uses th e next two
T cycles, 13 and T4, to decod e th e
op-code ; it doesn't need the bu s
during that t ime . So, du rin g13 and
T4, the add ress bu s is divided in

- - naif to provia e two Kinaso faata.
The upper eight bi ts, A7-A15, have
th e conte nts of th e I (index) regis­
ter, and th e lower seve n bits,
AO-A6, have th e co nt ents of th e R,
or refresh, register.

When the ref resh address sta­
bilizes, both MR EQ and RFSH go low.
That combinati on of signals is
the refo re a guarantee d-stable re­
fresh address th at can be used to
syste mat ica l ly refr esh dyn ami c
mem ory.

In case you mi ssed it , what the
Z80 is doing for us is to eliminate
th e need for th e exte rn al counte rs
and logical glue that used to be
necessary to ensure th at dynamic
memory would be refreshed at th e
right t im e and in th e right order.

Now that you understand how
mu ch work the Z80 is ready to do
for us, let 's see wh at we have to do
to take advantage of it.

Putting it to work
In using dynamic RAM with a

Z80, t he most important design
task is to ensure th at th e memory
is fas t eno ug h to w ork in t he
amount of time available for re­
fr esh. In o ur ci rc u it we'll use a
Z80B and run it at a maximum
spee d of 2.5 M Hz, w hich t ranslates
into 400 nan osecond s (1/(2.5 x
106 » per T cycle, o r 800 ns to com­
pl ete one refresh. In fact , however,
we can' t co unt on havin g th e fu ll
800 nan oseconds. Some time is
eaten by del ays intern al to t he
Z80; more is needed to allow fo r
propagati on de lays in our suppo rt
circuit ry; and al l dyn ami c RAM

needs a refresh " precharge" time.
Keeping th at in mind, let's see how
much of the 800 nanoseconds we
actually have fo r refresh.

Even though Fig. 2 is only a rep­
resentati on of actu al t im ing, it 's
clear th at th ere are delays associ­
ated with th e mem ory-control sig­
nals generated by the Z80. It tak es
about three quarters of a T cycle
fo r t he Z80 to pu t th e p ro gram
counter on the address bu s and
th en guarantee that the memory
cont ro l signals (MREQ and RD) are
stable. And after th e op-code ap­
pears on th e data bu s, we also
mu st allow fo r sett l ing t im e on th e
data bu s.

Assumin g th e maximum clock
speed of 2.5 MHz, we can expect
to see th eJollowing timing fo r th e
whol e op- cod e fe tc h cy c le ,
(T1- T2):

T(OP-CODE) = (T1+T2) - T(ADDRESS/
SIGNAL) - T(DATA)
= 800 - 300 - 50

= 450 nanoseconds

The amount of time needed for a
memory read is also an important
conside rat ion, but it is usually lon­
ger th an th e time needed for an
op-code fetch. For our 2.5 MHz
syste m, a memory read requires
about 650 nanose conds. Not only
is that lon ger than an op-code
fetch , but both numbers are well
within th e bounds of the modern
150-nanosecond (and faster) RAM.

Th e lo gi c that w e'll need to
make o ur syst em work also has
built-in delays. Each of th e buffers
and gates th at comprise th e circuit
cont ributes to th e to tal amo unt of
time th e circuit need s to operate .
TTL and fast CMOS part s have very
small propagation delays, but if
you add enough of th em to gether
you can w ind up wi th a circuit th at
is too slow. A worst-case analysis
mi ght look like this:
• 40 ns fo r memory buffer delays
• 40 ns for data buffer delays
• 30 ns for gat ing delays
• 40 ns for Z80 buffer delays
That 's a tota l ci rc uit -p ro pagat io n
delay of 150 ns.

Those f igures are not exact , but
if yo u look throu gh aTTL o r CMOS
data book, you' ll see that I've over­
estimated th e maximum possibl e
ti mes by a large margin .

Now that we have all th e num­
bers worked out, we also have th e
maximum access time for th e RAM



Plug a Friend into Radio-Electronics
this Christmas ... and Save $12!

This Christmas give an electrifying gift product news and buyer's guides service
•.. plug a friend into Radio-Electronics and clinics .. . equipment test reports a special

--brighten-his-whole-new-year!-Whether-------'-'-" Gomputer-Digest!2.... section..........regular-columns
electronics is his livelihood or his hobby, your on video, stereo, radio, circuits, solid state,
gift will sharpen his focus and illuminate the satellite TV and robotics ... and lots more
whole spectrum of electronics throughout the exciting features and articles .
coming year.

Radio-Electronics will keep him informed and
up-to-date with new ideas and innovations in
all areas of electronic technology ...
computers, video, radio, stereo, solid state
technology, satellite TV, industrial and medical
electronics, communications, robotics, and
much, much more.

He'll get complete plans and printed circuit
patterns for building valuable test equipment
and electronic devices for home and car ­
practical money-savers like these ... a TV
signal descrambler . .. a video test generator ...
an auto exhaust analyzer ... a clockboard for
his PC .. . a radio commercial zapper ... a
solid state barometer ... a working robot ...
and many others!

PLUS ... equipment repair and
troubleshooting ... circuit design .. . new

SAVE $12 ... OR EVEN $24 ... For each gift
of Radio-Electronics you gi~e this Christmas,
you save a full $12.00 off the newsstand price.
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start or extend your own subscription at the
same Special Holiday Gift Rate - you save an
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So do it now ... take just a moment to fill in
the names of a friend or two and mail the Gift
Certificate to us in its attached, postage-paid
reply envelope. That's all it takes to plug your
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• 6 x rate $745.00 per each insertion.
• Reaches 245,824 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

CALL NOW
AND

RESERVE
YOUR SPACE

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Co mp uter Ad ma rt , RADIO -ELE C­
TRONICS, 500-B Bi-County Blvd., Farm­
ingdale, NY 11735.

DECODE NEARLY ANY SINGLE LEVEL
GATED PULS E SIGNAL. New circuit works
with Hamlin, Jerrold, Sylvania, and Eagle
systems. Decodes In-band, Out-band, AM or
FM reference. Complete educational kit in­
cluding P.C. board, parts, case, and 40 page
gated pulse theory booklet is only $47.00
plus $3.00 shipping. Order no. 1PFD-1K.
ELEPHANT ELECTRON ICS INC. P.O. Box
41865-R , Phoeni x , AZ 85080 . (602)
581·1973
CIRCLE 120ON FREE INFORMATION CARD

ZENITH SSAV1 from $16S, UHF INPUT, re­
conditioned. Level II modules available for
SSAV1s. UHF SS AV1 project handbook
$6.50 ppd. Sylvania 4040 $169. Z-TAC, N-12,
MLD-1200s. Converters, amplifiers and ac­
ce sso ries . Satell ite compone nts . Radar
speed guns for car/boat racing, bowling, ski­
ing; baseball, etc, from $275 used. Profes­
sional police models. IBM-compatible com­
puter systems from $895. Catalog $1. AIS
SATELLITE, INC., P.O. Box 126-E, Dublin ,
PA 18917. (215) 249·9411.

CIRCLE 81 ON FREE INFORMATION CARD

TOOLS & TEST EQUIPMENT. Contac t
East's latest catalog contains many new and
innovative products for testing, repairing, and
assembling electronic equipment. A full se­
lection of test instruments, precision hand
tools, tool kits, and soldering supplies are just
some of the products featured. Products are
shown in full color with detailed descriptions,
pricing and a 100% satisfaction guarantee.
CONTACT EAST, P.O. Bo x 786, No. An­
dover, MA 01845. Call (800)-225-5370

CIRCLE 55 ON FREE INFORMATION CARD
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Eleilirenills [[fUDCFODD~LQ;~we' ll need . You don 't need a lot of

equip me nt to see that even if we
used some slow 250-nanosecond
RAM , th e tota l circuit delay tim e
wou ld on ly be 400 (150 plus 250)
ns. M ost mail-order houses don 't
even sto ck 250-ns parts. The bot­
tom li ne is that by using 150-n s
RAM we can elim inate all the po­
tentia l p rob lems that w ou ld be
caused by timing restr ict ions.

System design
There are a co uple of things to THEMODELWTT-20IS0NLYTHESIZEOF

keep in mind w he n usin g a Z80 to A DIME, yet transmits both sides of a tele-
cont ro l a RAM system. All of them phone conversation to any FM radio with
come fro m one general principl e: crystal clarity. Telephone line powered - never
If the Z80 stops running, all our needs a battery! Up to Y. mile range. Adjusta­

ble from 70-130 MHZ. Complete kit $29.95
memory data will be history. + $1.50 S + H. Free Shipping on 2 or more!

That p rinc ip le is of crit ical im- COD add $4. Call or send VISA, MC, MO.
portance ana it'sal so really easy to - -D~CO- I N DUSTR I ES;- BoX- 607;- Bedfo rd-

forget. As lon g as the Z80 is ex- Hills, NY 10507. (914) 232-3878.

ecut ing in struct ions it w il l co n- CIRCLE 127ON FREE INFORMATION CARD

t in ue pu tt in g o u t new refresh
add resses during each M1 cycle.
However, anyt hing that puts the
Z80 to slee p wi l l also t rash the
mem ory. Fortun at el y, th ere ar e
on ly a few circumstances in w hich
that can happen :
• A reset pu lse lo nger than 1 milli­
second .
• A wait state lon ger th an 1 milli se­
cond.
• A DMA operat io n lon ger than 1
mill isecon d.

In o ur syste m, all memory ac­
cess w ill be don e throu gh the Z80,
we don 't have to worry abo ut the
last two on the li st . DMA simply
won 't be used in our system; any
exte rna l req uest to sto re or re­
t rieve data wi ll be don e by loading
latches and then asking th e Z80 to
perfo rm a read or a w rite. Sim­
il arl y, w e simp ly don 't have any
wait states.

Any slow I/O device using our
memo ry syste m w il l talk to buffers
and latch es, not di rect ly to mem o­
ry. Some memo ry syste ms (l ike
that of th e IBM PC) mu st p lace wa it
states in to every mem ory request
because the re isn't eno ug h tim e
fo r th e " p recharge t ime" requ ired
by t he dyna m ic RAM . As w e've
seen fro m the mathemati cal analy­
sis above , w e su re ly do n 't have
that prob lem .

Next mon th we' ll start build in g
the circuit. If you haven 't done so
already, yo u should get goo d data
shee ts o n t he Z80 and dyn am ic
RAM . R-E
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(LINE ZAPPER III

BUILD STEVE CIARCIA'S NEW SUPER IC
TESTER Tests over six hundred 7400-series CHRISTMAS SALE on the Line Zapper II.
TTL, L, S, H, C, HC, HCT, F, AS, and ALS SIMPLY SNAP THE WAT-50 MINIATURE FM During Nov. and Dec. only, the complete KIT
devices, 4000-series CMOS and PALs. Iden- TRANSMITTER on top of a 9v battery and (not recommended for the beginner) is only
tifies unmarked chips and bad IC pins. User hear every sound in an entire house up to 1 $49.95 and the fully assembled unit is only
definable test sequence and user expanda- mile away! Adjustable from 70-130 MHZ. Use $89.95 (add $3.00 ea. postage). Decode the
ble ROM library. Tester operates standalone with any FM radio. Complete kit $29.95 + Marco-Mess and start watching recent video
with LCD display, or with IBM PC or terminal. $1.50 S + H. Free shipping on 2 or more! COD tape movie releases without the flashing,
Partial kit-$99. Full board kit- $179. CCI, 4 add $4. Call or send VISA, MC, MO. DECO jum ping, jittering and video noise. ELE-

__~ark _St., Suite 12,_Vernon,.CJ_06066e , (203)__INDUSTRIES,.Bo x.607,.Bedford.Hills,_NY__P- HANL EL ECTRONICS.INC.,. P..O.• Bo x
875-2751. 10507. (914) 232-3878. 41865, Phoenix, AZ 85080 (602) 581-1973

CIRCLE 52 ON FREE INFORMATION CARD CIRCLE 127 ON FREE INFORMATION CARD CIRCLE 180 ON FREE INFORMATION CARD

CABLE TV CONVERTERS AND DE­
SCRAMBLERS. Large selection of top
qual ity merchandise. Low prices. Quantity
discounts. We ship COD. Most orders are
shipped within 24 hrs. Send $2.00 for catalog.
CABLETRONICS UNLIMITED, P.O. Box
266 Dept. R, S. Weymouth, MA 02190 (617)
843·5191
CIRCLE 188 ON FREE INFORMATION CARD

2706T-BUILDING METAL LOCATORS, A
Tresure Hunter's Projects Book.....$9.95.
Build your own high-qualit y metal detector for
a fraction of the tactory-built cost! The detec­
tors described in this unique project guide will
locate anything from coins and jewelry to gold
and silver-and can be built quickly and easi­
ly! From TAB Books. Get your copy today.
Send $9.95 plus $1.75 shipping to Elec­
tronic Technology Today Inc., P.O. Box
240, Massapequa Park , NY 11762-0240.

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $745.00 per each insertion.
• Reaches 245,824 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

Call 516-293-3000 to reserve space. Ask
for Arlin e Fishman . Limited number of
pages available. Mail materials to:
Computer Admart, RADIO-ELE C­
TRONICS , 500-B Bi-County Blvd., Farm­
ingdale, NY 11 735.
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PANASONIC CABLE CONV ERTERS,
Wholesale and Retail. Scientific Atlanta and
Pioneer Cable Converters in stock. Pan­
asonic mode l 130N 68 channel converte r
$79.95, Panasonic Amplified Video Control
Switch Model VCS-1 $59.95. Scientific Atlan­
ta Brand new Model # 8528 550MHZ 80
Channels Converter $89.95. Video Corrector
(MAC RO, CO PYGUARD, DIGITAL) EN­
HANCER $89.95. We ship to Puerto Rico,
Caribbean countries, &So. Amer.Write or call
BLUE STAR IND., 4712 AVE. N, Dept 105,
Brooklyn, NY11234. Phone (718) 258-9495.

CIRCLE 85 ON FREE INFORMATION CARD

FREE 24 PAGE OCTE CATALOG! Cable TV
converters, hand controls, stereo decoders
and switching cente rs. Negative cable TV
traps and noise filters. Descrambler books,
schematics and parts. SCA books and kits.
Nite viewers. Microwave downconverters.
Telephone privacy assurance devices and
automatic conversation recorders. Bug and
tap detectors. Parabolic microphones. Power
supplies. Surplu s electronics parts. OCTE
ELECTRONICS, Bo x 276 , A lburg, VT
05440. (514) 739-9328.

CIRCLE 80 ON FREE INFORMATION CARD

PC-601 XT BUS EXTENDER BREAD­
BOARD LAB connects to any IBM PC com­
pat ible computer and exte nds all PC
electrical bus connections out to the PC-601
for easy circuit prototype connection, testing
and trouble-shooting. Includes large 3060 tie­
point breadboard, ± 5V and ± 12Vdc AC line
powered power supp lies . Includes buffe r
card, 2' ribbon cable & 1-Year warranty.Price:
$369.95 CHENESKO PRODUCTS, 21 Ma­
ple St., Centereach , NY 11720.
516-736-7977, Fax: 516·732·4650
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continuedfrom page 48

XMAS TREE

Construction
The PC board can be mad e pho­

togra phicall y usin g the foil pattern shown
in PC Service , or the pattern can be used
as a guide for app lying liqu id and tape
resis t by hand. Altho ug h the foil pattern
itself is only 5-inches high , the PC board
material must be 6% inches high because
the tree 's I%-inch trun k is part of the PC
board . Sin ce etching large co pper areas
not only takes excessive time but also
shorte ns the life of the etchant, we suggest
you trim away the unwanted PC board
mater ial be fore you etch the boa rd . Or, if
you prefer to cut the tree to size after the
pattern is etched , prot ect the foil of the
large unu sed tru nk area with res ist and

---simply le-n lie co pper remai~Aslong as
the trun k 's foi l doesn 't co me in co ntact
with any of the circuit traces it makes no
difference whether it' s there or not.

If you want to decorate the front of the
tree, do it before the holes for the co mpo­
nent s are drilled . For exa mple, the author
sprayed the co mpo nent side with a bright
automotive metall ic-green pain t. To pre­
vent a defin ed line , a card board mask was
held abo ut Y2inch above the board . Then ,
the edge of the PC board was " dusted "
with a fine mist of white pa int to simulate
snow. After allow ing for adequate dryin g,
again using a ca rdboard mask , the trun k
portion of the board was painted with a
metallic-brown paint.

Allow the decorat ive paint to dry over­
ni ght be fo re drilling th e co m po ne nt
mounting hol es . Then install and solde r
the eight jumper s , the resistor s, the Ie's ,
and the capac itors . Then inse rt all the
LED 's, obse rvi ng the polar ities show n in
Fig. 2 . Position the LED 's so that they are
rai sed app rox ima tely Y2 inch off th e
board . To do that , turn the board over and
lay it down on a flat surface , bein g ca reful
not to allow any LED 's to fall out; that can
be done eas ily by hold ing a piece of stiff
cardboard against the LED 's whi le turn­
ing the board over. Keepin g the board
paralle l to your wor k surface , solde r one
lead of eac h LE D. Turn the board over and
carefully look across the surface to see
whether the LED 's are straig ht and at the
same he igh t. If not , correct as needed .
When you ' re sa tisfied with their align­
men t, so lder the other lead of each LED .

(j)
u
z
o
a:
I­o
W
-.J
W

o
~
a:

82

Adding the base
Prepare the surfaces of the battery hold­

ers and the PC board for gluing by sa nding
the back of eac h hold er and a -Jlx-inch strip
on both sides of the c ircuit boa rd at the
bott om of the trun k. Mix a sma ll amo unt
of a 5-m inute epoxy and apply some to the
-Yx-inch strip on both sides of the circ uit
board . With the battery polari ties op posi te

eac h other, san dwich the PC board be­
tween the holder s. Hol d the asse mb ly
firmly on a flat surface that 's covere d with
a piece of wax paper. You wi ll have a few
minu tes worki ng time before the epoxy
sets to ensure- prop er align me nt. Make
certain that the ho lders are even and that
the circ uit board is cen tered and upr ight
bet ween the holders . In abou t 5 minutes
the glue will have set up sufficiently, and
the tree can be lifted from the wax paper.
Use ace tone or flux remover to clean ex­
cess glue from the bott om of the battery
hold ers . As with most other cleaners , be
careful not to touch the paint ed surface.

After allowi ng at least one hour for the
epoxy to cure, so lde r aj um pe r wire at one
end of the battery hold ers, across the ad ­
jacen et positi ve and nega tive termin al
lugs . From the battery source en ds , so lder
the positi ve and negat ive lead s directly to
the foil traces-as show n in Fig . 2 . The
CEO's wi ll sta 0 flas li as soo n as the­
batteries are installed . Any LED that fails
is most likely defect ive , or installed with
reversed polarity.

Wh en yo u' re ce rta in th e proj ect is
working , you can add a final "dress up "
by gluing a co lorful felt material over foil
traces on the back of the board . R-E

ANALYZE WAVEFORM

continued from page 60

thinking a bo ut th em, but yo u do go
throu gh them .

A properly designed digit al readout re­
duces eac h measurem ent to s imply push­
ing a button a nd reading a nu mb er,
including the correc t decimal placement
and the ran ge multiplier. Since the tests
are so much easier to do, you will proba­
bly anal yze waveforms more often , in­
stea d of using less effective troubl eshoot­
ing methods .

Accur acy : Digit al read ings provide
much higher acc uracy than a CRT. Mos t
peopl e don 't th ink mu ch about the ac­
curacy of a read ing , bu t er rors ca n add up
qu ickl y w he n u sin g a s ta ndard os ­
cilloscope. First, no sco pe rea ding ca n be
more acc ura te than the calibration of the
vertica l and hor izontal circuits . Publi shed
acc urac ies range from 2% to 5% , but only
if the sco pe has been recalibrated within
the past few months . If not , the circuit
errors may be higher.

Next, con sider the errors in determin­
ing the displacement of the trace on the
CRT. A typica l C RT trace has 8 major
vertical d ivisions , eac h di vid ed into 5
minor divisions . If a waveform is 4 major
divisions tall (one-half the screen height ),
it covers a total of 20 min or divisions.
Since the width of the trac e is about I
min or di vision, the trace thi ckness adds
an ext ra 5% erro r to the calibrat ion uncer- .
tainl y. Whe n we add interpol ation and

TABLE 1
Peak-to-peak vol ts

1. Turn vertical vernier to CA L.
2. Lock waveform and adjust horizon­
tal circuits until desired numbe r of
waveforms appear.
3. Adjust VOLTS/ DIVISION control until
waveform is 2 to 4 divisions tall.
4. Adjust VERT POSITION control until
the bottom of waveform sits on a hori­
zontal graticule line.
5. Adjust HORIZ POSITION control until
tallest portion of waveform is on cen­
ter CRT graticule.
6. Count divisions between bottom
and top of waveform.
7. Multiply number of divisions times
VOLTS/DIVISION setting.
8. Multiply times 10 if a x 10 probe is
used and input is calibrated for direct
readings.

DC volts
1. Set vertical vernier to CAL.
2. Lock waveform and adjust horizon­
tal circuits until des ired number of
waveforms appear.
3. Adjust VOLTS/ DIVISION setting until
waveform is 2 to 4 divisions tall.
4. Set INPUT CO U PLI NG switch to
ground.
5. Adjust VERT POSITION control until
line is on a horizontal graticule line.
6. Move INPU T COUPLIN G switch to the
DC position .
7. Readjust VOLTS/ DIVISION switch if
has trace moved off screen.
8. Estimate vertical midpoint of wave­
form.
9. Count number of divisions from ref­
erence in step 5 to midpoint of step 8.
10. Multiply number of divisions by
the VOLTS/DIVISION setting.
11. Multip ly by 10 if a x 10 probe is
used and input is calibrated for direct
readings.

Time or frequency
1. Turn horizonta l vernier to CAL.
2. Lock waveform and adjust horizon­
tal circuits until desired number of
waveforms appear.
3. Adjust the HORIZ POSIT ION control
until left edge of signal touches a ver­
tical graticule line.
4. Adjust VERT POSITION control until
right edge of signal crosses center
CRT graticule.
5. Count nu mber of divi sions be­
tween left and right edge of wave­
form.
6. Multiply number of divisions by the
setting of the TIMEBASE-FREQ switch.
7. Divide by 10 if the horizontal x 10
expander is on.
8. For frequency, invert results.

parallax errors , a sco pe reading will only
be acc ura te to within 10% to 20%.

Digi tal scope readout s offer a muc h
higher deg ree of acc uracy. For instance ,
the peak-to-pe ak voltage funct ion of the
Sencore SC6 1 is acc urate to 2%. The ac­
curacy imp rovem ents are even greate r for
frequency measurem ents; that is because

continued Oil page 84



STRAIN GAGE

continued from page 63

resistance change , any difference in tem­
perature between the strain gage and the
other resistors co uld look like a legitimate
output. But when four strain gages are
used, and all are mount ed on the spring
eleme nt , they all see the same tem­
perature variations. Then they will all in­
crease or decrease by the same amount,
thereby preserving the bridge balance and
producing no output.

eo=(AEGk)F (11)

where A is the ga in of the built-in ampli­
fier. Since the gain and the bridge supply
voltage , as well as the gage factor and
sprin g constant, are all fixed at the time of
asse mbly, they can all be combined into
one constant as the transducer sensitivity.

~HITACHI
COMPACT SERIES
OSCILLOSCOPES

V-1065 DC to 1OOMHz With Cursor Readout

$1595. Save $200!

• 6' CRT with Intemal Gralicule
• Dual Channel X-Y Display
• Sweep Time Autoranging
• 400V High Input Voltage Protection
• TV Sync Trigger Circuit
• Delayed Sweep • CRT Readout
• Single Sweep • ±3% Accuracy
• Trigger Lock • Bandwidth Limiter

V-1060 DC to 100MHz

$1345, save $1501
V-665 OCto 60MHz

$1145. Save $1501
V-660 DC to 60MHz

$970, Save $125/

Instant Hard Copy!!
From Oscilloscopes

POLAROID®
DS-34
CAMERA

---.."..,.~....~

Save $135! $290.
• 5", 6" and 7" Hoods (Availableseparately

@ $51 ea. Please Specify size)
• Pistol Grip For Ease of Operation
• Works on Any Make of Osc/f/oscope
• Three Full Year Warranty

Dual Channel Mini­
Portable Scopes
V·S09 DC to 50MHz,
Delayed Sweep
$1195. Save $2501
V-209 DC to 20MHz
$822. Save $1751

Dual Channel 6" CRT Scopes
V·42S DCto 40MHz. CRT Readout
$845. Save $1501
V·423 DC to 40MHz. Single Time
Base Delayed Sweep
$745. Save $2501
V-422 DC to 40MHz. DCOffset
$795. Save $1301
V-22S DCto 2OMHz.~RT Readout Quad Channel Multi.
$720. Save $75. Function Sl'0Jl~S
V-223 DC to 20MHz, Delayed Sweep V-11S0 DC to 150MHz
$695. Save $1001 Delayed Sweep •
V-222 DC to 20MHz, DCOffset $2650. Save $3001
$515. Save $2001 V-1100AU DC to 100MHz.
V-212 DC to 20MHz Delayed Sweep
$440. Save $1751 $2240. Save $2501

Digital Storage Scope
V·6020 1MHz Sampling.
Dual Channels
$1750. Save $2001

NTSC Waveform
Monitors
V·079 6" CRT
$1625. Save $1251
V-099 3.5" CRT
$950. Savo $3001

NTSC Vector Scopes
V-069 6' CRT
$1825. Save $1251
v-oss 3.5' CRT
$1284. Save $4001

PROBES INCLUDED WITH ALL HITACHI
SCOPES AT NO EXTRA CHARGE!

~~
M. B. ALLEN

SUPPLY COMPANY

•
, . ~ALLEN SQUARE

300 Block North....DB!i Rampart Street
. ,.a.oB "F. New Orleans

Louisiana 70112
TOLL FREE 800 535-9593 • LA 800 462-9520

NEW ORLEANS 504 525-8222 • FAX 504 525-6G61
• American Express. Visa· MasterCard.
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o
m
o
m
s:
OJ
m
JJ

CD
ex>
'J

CIRCLE 103 ON FREE INFORMATION CARD

83



continued fro m page 82

ANALYZE WAVEFORM

"Next year we get a computer."

a 0.00 I%-accurate frequency counter re­
places the 10 to 20% errors associated
wi th CRT-base d frequency measure­
ments.

Freedom from errors: The third dif­
ference may have even more impact than
the first two. That's because an error in
counting or multiplication--or forgett ing
to set the horizontal or vertical vernier to
the C A L position-may lead you down a
completely wrong path .

What is worse is that you won 't realize
that you've made the error until some time
later whe n you re-test a signal. A direct­
reading digital readmit prevents that be­
cause it gives accurate result s indepen-

_ dently of display settings . _
Other problems can happen, too . The

verniers can be out of their calibrated po­
sition; the signal can be off of the CRT; or
the triggering circuits can even be out of
sync. But none of those problems will
affect the digital readings.

Digital reading s make it easier to use
waveform analysis for more and more of
your troubleshooting . You can lock the
waveform onto the CRT when you want to
fully analyze all seven parameters of com­
plex waveforms. When making general
tests , however, you don 't even need to
adjust the CRT circuits, if DC voltage ,
peak-to-peak voltage, or frequency read­
ings are enough to tell you whether the
circuit s are operating correctly. Such gen­
eral testing can speed your circuit anal ysis
even more. And , what service technician
or engineer could possibl y argu e with
ili~? ~E
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focal distance of the lens and will result in
maximum light gathering power. To fine­
focus the lens, attach an oscilloscope to
the photodiode and, with the eye pointed
towards a light source located several feet
away, adjust the lens supports for max­
imum frequ enc y output. If you find that
your eye saturates too quickl y, you can
simply defocu s the lens slightly to reduc e
the light level that reaches the photodiode .

After the lens has been focused , cut and
mount the remai ning sides of the box.
Cardboa rd or a similar material is suitable
for that; the author used Foamcore board ,
which is available at art supply stores .
Hot-melt glue is a handy means of attach­
ing the sides .

Paint the cardbo ard sides black to re­
duce the amount of-light entering the eye
except throu gh the lens. That won' t do
much to stop infrared light , however. If
interference due to infrared noi se be­
comes a problem , lamin ate a layer of alu­
minum foil to the sides .

Next time
That completes the eye's construction.

Now it' s time to hook it up and test it.
Unfor tunate ly, at the mom ent there 's
nothin g to hook it up to . That shortcoming
will be taken care of next time when we
show you the robot 's rotatin g head . R-E

lffl lNCH FOAMCOREBOARD

FIG. 4-A FRESNEL LENS is used to concen­
trate the light on the photodiode.

FIG. 3-ALL OF THE COMPONENTS, except J1,
mount on the foil side of the PC board. .

continued fro m page 68

Construction
The PC-board's design is so mewhat

different in that all of the components
except Jl are mounted on the foi l side of
the board ; the PC pattern can be found in
PC Service , and the parts-placement di­
agram is shown in Fig. 3. The co mponents
are mount ed in that way so that the PC
board can be used as one side of a light­
tight struc ture supporting the Fresnel lens
as shown in Fig. 4 . Placing the traces on
the inside of the box protects them some­
what from contamination ; over time , that
contamination can build up on the circuit­
ry and affect performance. The co mpleted
board can also be covered with a con­
formal coa ting (that's a coa ting that close-

(/) Iy conforms to the surface that it is applied
U to) o r potted to min imize any co n­
Zo tamin ation problems.
g: The printed circui t board is 2.3 inches
~ by 2.3 inch es. Those are the same dimen­
uJ sions as the Fresnel lens available from the
6 supplier menti oned in the Parts List. Use
(5 screws or standoffs to mount the lens 1.3
~ inches from the photodiode . That is the
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Periscope

Debug isthe standard MSDOSmachine­
language debugger. It is included w ith

every copy of DOS, so every programmer,
hacker, and hobbyist is familiar w ith it. De­
bu g is useful for tracing and analyzing both
softwa re you w rite yourself, and softwa re
w ritten by others. And w ith care you can
even use it to create short p rogramsw ithout
the aid of an external assemb ler.

How ever, you don't have to use the pro­
gram for very long to realize that it has
limitations, the most severe of wh ich are
limited breakpoint facilities, lack of w in­
dowing, and lack of support for the sym­
bol s ge ne rated by the assemb le r o r
comp ileryo u use to generate object code.

Attempting to remedy those defic ien­
cies, the Perisco pe Company sells a line of
high-quality debugging tools with varying
capab ilities. The latest incarnation includes
an expansion card that allows you to trap
bu s events in real time, thereby provid ing
many of the capab ilities of a develppment
system for about 10% of the cost.

Actually, there are four models of Per­
iscope, w hich d iffer mainly in the hardw are
included .
• Perisco pe I ($345) includes a memory
board with 56Kof w rite-p rotected memory
and a break-out switch. The memory is in­
stalled outside of the 640K DOS limit (usu­
ally in segment DOOO o r EGOO); t he
Periscope software runs from that memory
Pressing the break-out switch at any time­
evenw hen the system isappa rently locked­
up-generates a hardware interrupt that
activates the Periscope software.
• Perisco pe II ($175) inc lud es j ust the
b reak-out switch; the software runs from
normal DO Smemory,so it may be overwrit­
ten by a run-aw ay prog ram. In that caseyou
may not be ab le to regain control of a hung
system. The break-out switch does not re­
q uire an expansion slot; a small finger slips
in an in-use slot between the expansion
card and the co nnector's own finger.

- <.- .
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FIG. 1-The Periscope board.

The softwa re functions pretty much the
same for all versions, given the hardware
d ifferences. In fact, the same softwa re is
included .w ith all versions; d uring the in­
stallation you must spec ify your hardw are
configuration.

How to use it
The Periscope softwa re co mes in two

parts: PS.EXE, the 50K debugge r, and
RUN.COM,a 7Kprogram that loadsand runs
your software. First you run PS, which lies
dorma nt in memory until you Run a pro­
gram. When you do, the Periscope screen
comes up, a register dump is displayed,
and the first instruction is d isassembled.
You can then execute your program in vari­
ous ways.

To ease the learning process, Periscope
d up licates many Debug co mmands, so you
can Trace a single instruction or a group
thereof, or Go, start ing at an add ress you

spec ify w ith b reakpoints at addresses you
spec ifY lnaa a ition,you can Dump memory
in the standard Debug format, Read and
Write files and disk sectors, Unassemble,
Examine, Search, and Fill memory,etc.

Normally,all output scrolls up the screen
in standard fashion. How ever, youcanopen
w indows (see this month's cover for an
examp le) that maintain information in fixed
p laces on the screen, thereby making that
information much easier to find and assimi­
late, Window size and co lor is easily spec ­
if ied ; w indows may co ntain regi sters,
memory d umps (in several formats), d is­
assembl ed instruct ions, stack d ump, and a
text file dump. Pressing Ctrl-F9 or Ctrl-F10
brings up default w indows for mono and
co lor w indows, respectively

The d isassembly w ill contain the sym­
bolsand high-level instructions of your p ro­
gram, if an ap p ropriat e .MA P f i le is
availab le. (Most assemb lers and linkers can
generate such a file.) For examp le, the pro­
gram shown in Fig. 2 is w ritten in Turbo
Pascal; a utility sold by Turbo Power created
the requ ired .MAPfile. Note that bo th Turbo
source Iinesand the generated obj ect code
are show n. See this month's software re­
views for more information.

You can add your own labels to p ro­
grams and save them separately That ca­
pab ility is useful w hen d isassemb ling third­
party softwa re.

Breakpoints and program tracing
You can set analmostbewilderingvariety

of breakpo ints w ith Periscope. BC sets a
Code Breakpoint, activated w hen your pro­
gram tries to execute code at the specified
add ress. That add ress may be spec ified
using hex notation or symbolica lly Bl setsan
Interrupt Breakpoint, activated w hen a soft­
ware interrupt is executed . For examp le,t o
stop execution any time a DOS function
(interrupt 21h) w as to be executed, you'd
type

BI 21

You can also set breakpoints on source-
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FIG. 2- The Periscope debugging screen.

code line numb ers(BL), memory add resses
(BM), I/O port add resses(BP), registers(BR),
user-specif ied co nditions (BU), memory
contents (BW), and subroutine exit (BX).
Note that those are not hardwa re-activated
breakpoints, so execution must be started
via the GT command, in which machine
instructions are executed one at a time,
breakpoint settings are examined, and then
control reverts either to Periscope or to the
user program, depending 011 whether the
breakpoint conditions we re met.

Each of the breakpoint co mmands may
be cleared by entering the comm and w ith
an asterisk. In addi tion, breakpoints of a
particu lar type may be enabled (by typi ng
+ ), di sabled (by typing -), or d isplayed
(by typing 7).

Hardware control
A ll of the commands discussed thus far

may be used on any version of Periscope.
Periscope III enab les an additional set of
breakpoint, trace, and display commands
that let you execute your p rogram in real
time until a spec ified cond ition is met. The
HB co mmand, for examp le, sets a break­
point w hen a spec ific b it pattern appears
on the data bus.Values of 0, 1, and X (don't
care) are legal. You can also trap memory
and port readsorwrites(or either) using the
HM and HP commands, respectively Fur­
ther, using the JD command you can qualify
the breakpoint so that execution will con ­
tinue until data within a specified range,
and at the specified address is accessed.

Periscope Ill's hardware buffer has suffi-
cient memory to trap 8192 b us events.

(/) When defining a breakpoi nt, you can in­
~ struct the hardware to save the 8K events
o precedi ng the breakpoint, the 8K fol lowing
~ it, or 4Kon either side. You can also set up a
frl passcount, so that, for examp le, the break­
u:J poin t wi ll not be executed until the fifth
o time an ODh is output to port 61h The HC
o (Hardware Control ) command sets those
<l:
a: modes.
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Operation on an AT is somewhat more
complicated. For example, whe n setting a
bit breakpoint, you must specify the upper
or low er half of the bus (or both). In addi ­
tio n, you can force a hardware breakpoint
to be executed when memory beyond the
one-megabyte areaisaccessed, again using
the HC command.

Hardware buffer display
There are four com mands for displaying

the contents of the hardware buffer; a fifth
(DW) saves the buffer to d isk (or memory)
for future examination. The d isp lay co m­
mands are as follows.

The HRco mmand provides a full-screen
d isp lay of the raw contentsof the hardware
buffer. Each line contains an address, data,
operat ion type (input, output, read, write,
DMA, instructi on pre-fetch ), p lus an ad ­
dress symbol, if available. A sequence
numbe r that co rresponds to the 8K of
sto red data isalso d isplayed .Youcan scroll
through the buffer and search for add ress,
data, and operation types .

HS d isplays a single line in the same for­
mat as the HRcommand.

HT and HU provide a full-screen d isp lay
of the hardwa re buffer, but in a more d i­
gestib le format. HTprovides a d isassembly
(with labels) p lus the operat ion types (in,
out, etc.), and HU provides just the dis­
assembly

Other goodies
Naturally, Periscope includes a bu ilt-in as­

semble r. The surprise is that you can use
symbols for address references-those
from your program's MAP file, or those that
you've de fined w ithin Periscope (using ES).

There is also (o ptional) on-line help.
Pressing ? brings up a list of co mmands;
p ress ing ? p lus a command br ings up a
br ief summary of that co mmand.

Perisco pe can use two monitors--one
for your program's output, and one for the
Periscope debug d isplay When used w ith

an EGA and enhanced color display, the
Periscope d isplay can op tionally run in the
43-l ine mode .

The Periscope command line is fully ed i­
table, and the program maintains a stack of
recently issued commands, wh ich you can
scroll through and then edit and execute
the new line. Limited macro-type facility is
available, and you can repeat the last com­
mand executed by pressing F4.

A word about the break-out switch : If
you run the following piece of code under
Debug, the only way to regain control of
your machine wou ld be by resetting:

XXXX:01 00 JMP 0100

A break-out switch w ill, however,allow you
to escape from the loop.

Conclusions
With or without a break-out switc h, Per­

iscope impresses us as one of the finest
p ieces of - development- software we've
ever seen. It w ill be part of our tool kit for
years to co me. The hardware models aren't
cheap, but if you need one, you need it
bad, so cost should be no object. If you 're
on a tight budget, you can buy the soft­
ware-only version and add yourown break­
out switch .

Turbo Pascal Debuggers

Turbo Pascal, w hen it w as introd uced
some four years ago, laid to rest forever

the notion that serious software develop­
ment could only be done by means of the
traditional and time-consuming ed it-co m­
pil e-link-test-repeat loop. Comprising less
than 40K of code, and widely available at
we ll under $100, Turbo Pascal also d is­
pe lled the notion that a professional com­
p iler had to b e big or expens ive . In
add ition, it's available for a number of oper­
ating systems (CP/M, CP/M-86, and MS­
DOS).

The only thing missing from Turbo Pascal
was a symbol ic source-level debugger of
the type that companieslike Periscope (see
this month's hardwa re review) have been
selling for some time.

That lackwas addressed a few yearsago
when a program called TDebug appeared
on BBSes across the nation. Since then, the
product has gone commercial; the com ­
mercial implementation, called T-De­
bugPlus, adds a host of new features and
several extremely useful uti lity programs.

TurboSmith, a latecomer, provides many
of the features of T-DebugPlus, as well as
several uniq ue ones, includ ing an inte­
grated machine-language debugger.

TurboSmith
The program iscontained in a single 120K

file CTSM.EXO In keep ing with the Turbo
phi losophy,TurboSmith costs $69. It's w rit-



FIG. 3-TurboSmith adds a new item to the Turbo menu.

ten entirely in assemb ly language, and re­
q uires 512K of free RAM to run. In fact,
TurboSmith really needs most of 640K to
function p roperly; it wouldn't work at all on
a 3Com network station, w hich gobb les
abo ut 200K of memory for device drivers.

You run TSM to get into Turbo; TSM loads
Turbo and adds a new item, Trace, to Tur­
bo's main menu. (SeeFig. 3.) The ed itor and
comp iler functions w ork just as they do
w ithout TSM; the new Trace option com­
p iles the current program and then brings
up the debugging screen. (See Fig. 4.)

Thatscreen can display as many as three
w ind ow s simu ltaneo usly. One is the
source-code window, which is always dis­
played. The other two mayconta in program
variables, a hex/ASCII memory dump, or a
machine-language co ntrol window

You switch among w indows cycl ically
by pressing the F10 key; pressing F2 inside

__aoy~ndow bri ogs_y-o_ul-o_a_c_om mancW!le__
where you can initiate various operations.
For examp le, by typing Q you return to the
Turbo menu. A full range of line-ed iting
functions is available at each comma nd
line.

Other non-co mmand- line operatio nsare
initiated by Ctrl-key and Alt-key combina­
tions, and the commands work as much
alike as possible inside different w indows.
For example, pressingA lt-B inside either the
source or the machine-code w indow setsa
breakpoint where the program w ill stop
when it tries to execute that Pascal state­
ment or that machine-language instruction,
respectively.

In either program-control window you
can execute a single statement or instruc­
tio n by pressing the + key by the numeric
keypad. Or p ress Alt-X (eXecute) to ex­
ec ute ful l-speed until a b reakpoint is
reached or Alt -S(Stop) is pressed. Another
way of starting executing is to press Alt -A
(Auto single-step). In that mode, a state­
ment or instruction is executed, the screen
is upd ated, and then the next program ele-

Products Evaluated

• TurboSmith ($69), Vi sual Age, 642 N.
Larchmont Blvd " Los Angeles, CA 9000(
800-732-2345,213-534-4202 (CA),

CIRCLE 31 ON FREE INFORMATION CARD

• T-Deb ugPlus ( $60), Turbo Pow er, 210'1
Scotts Valley Drive, Scotts Valley:CA 95066,
408-438-8608.

CIRCLE 32 ON FREE INFORMATION CARD

• Turbo Pascal ($99.95), Borland Intema­
tional, 4585 Scotts Valley Drive, Scotts Val­
ley,CA, 800-255-8008,408-438-8400.(CA).

CIRCLE 33 ON FREE INFORMATION CAIU>

• Perisco pe (price varies accord ing to
mode l), The Periscope Company,14 Bonnie
Lane, Atlanta, GA 30328, 404-256-3860,

CIRCLE 34 ON FREE INFORMATION CARD

FIG. 4- The TurboSmith debugging screen.

ment is executed. Terminate Auto mode by
pressing any key. Auto mode isnot asuseful
as it might be becauseyou can't co ntrol the
speed at wh ich statements are executed.
You might want to slow execution in order
to get the feel of how a loop was executing,
for examp le.

The Variables w indow d isplays the val­
ues of all globa l variables, Turbo's intemal
variables aswe ll asyour own. Youcan on ly
view variables inside a nested procedure or
function when the program is executing
that procedure or function. Further, you can
open asmany aseight w indow levels, each
of wh ich overlays one of the three on­
screen w ind ows . You cyc le among dis ­
p layed w ind ows by pres sing F10, and
among levels by pressing F9.Youare free to
change the values of variables within any
w indow

Version 2.1 (which was not available in
time for this review) should automatical ly
open variable w ind ows in nested pro­
ced ures and functions.

Screen swapping
Most prog rams produce some sort of

screen output; TSM can deal w ith screen
output in two ways. Fi rst, and best, you can
use two monitors, one mono (IBM or Her­
cules) and one color (CGA or EGA ). In that
case, p rogram output must go to the mono
screen; the debugging windows corne up
on the co lor screen. Otherwise,on a single­
monitor system, you can use screen swap ­
ping, wherein TSM maintains memory im­
ages of both the debugging data and the
program's output data, swapping them at
the press of a key.

One useful feature is that TSM w ill re­
spond to a break-out switch. If your pro­
gram gets locked in a loop and the
keyboard won 't respond, chances are the
break-out sw itch w ill allow you to regain
control and continue debugging. See this
month'shardwa re review for more informa­
tion on break-out switches.

TSM 's machine- language debugger
provid es powerfu l breakpo int facilities.You
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mand line,w hichcan be edited. No macros
are allowed, but the function keys provide
shortcuts to the most common co mmands,
and F4 repeats the last command .

A lthough T-DebugPlushasno buil t-i n ma­
chine-language interface, it can be used in
conjunction w ith an external debugger­
even Debug. The DG command wi ll d rop
you into your debugger. Source-level de­
bugging is not possib le in that manner.
How ever, you can use TMAp, one of the
utilities included w ith the package, to gen­
erate a .MAP file, w hich most source-level
debuggerscan use to linksource code and
machine instructions.

Seve ra l miscellaneous commands
provide useful functions. For example, a
br ief command summary is available by
p ressing Fl In addi tion, the X co mmand
allows you to find the machine addresses of
variab les, source-code line numbers, pro ­
cedu res, and functions.Conversely,you can
find the nearest statement to a specified
address.

Conclusions
T-DebugPlusand TurboSmith areboth ex­

tremely useful accessories to anyone pro­
gramming in Turbo Pascal.

Points to keep in mind, however, are that
T-DebugPlus does graphics, has full dual­
monitor support, and slightly more conve­
nient b reakpo int facilities (at the source
level). In add ition, it requires less memory,
and its documentation is more concise and
better produced. For beginners and those
not need ing full machine-language sup ­
port, it may be the better choice. Tur­
boSm ith 's strength are its w ind ows, its
built-in machine-language interface, and its
abil ity to work w ith a break-out switch. But
considering the reasonab le prices of these
packages, you may want to get copies of
each. • CD.

15 whilp. true do begin
16 i := i t 1;
17 write!n (j) ;

III a:
19 end;

-Source: nellor·Ij----------------i T-hkgPLUS 2.118 I--
$667D: $8268 I $881F 88888888 88811111 31
----41atch---------------------- - -'-----

watch vari ables are reMoved .
WD l{para.eter>1 - Redraw/resize windows. {para. et er> is new row for

the Window Divider . Default sett ing is row 14.
X {para. eter> - Translate . If {para-eter> is a s~bol or stateMent nu.ber ,

ret urns an address : if a hexadeci.al offset , returns a st ateMent nu. ber .
• p

••
naxAvai1
neliAvai I
Actual

bu ilt- in machine-language debugger; (c)
the program does support grap hics
modes; (d ) program and debug screens
can ap pear on ei ther mono or col o r
monitors in a d ual-monitor system. T-De­
bugPlusalso hasascreen-sw app ing mode.

In addition, T-DebugPlus includes several
useful util ities, includ ing TMA p, w hich gen­
erates a .MAP file for use with an external
symbolic machine-l anguage d ebu gger;
TMERGE, which allows T-DebugPlus to de ­
bug large Turbo programs (w hen used in
conjunction with Turbo Extender), and two
program-l isting programs, one of which
generates a symbolic d isassembly In add i­
tion, several files conta in information about
various routines in Turbo's run-time lib rary;
that inform at ion is extremely useful fo r
learning about now Turbo w orks.A ll source .
files are contained in a single .ARC file on
the d istribu tion disk.

To use T-DebugPlus, you run the program,
w hich, like TurboSmith, loads and runs Tur­
bo for you. When you Run your program
from Turbo's menu, T-DebugPlus's debug­
ging screen comes up. (See Fig. 5). There
you can single-step ind ividual statements
and entire functions and procedu res. You
can set breakpoi nts that become active
whe n avariab le changesor becomes eq ual
to a spec ified value, or w hen a particular
memory location isaltered .You can also set
breakpoints by line number and by routine
name.A breakpoint may also include pass­
poi nt count values, so that the breakpoint
would be executed after a routine w as ex­
ecuted the specified number of times. In
addition, you can open a memory-dump
w indow in one of several formats, display
"w atch" variables, whose values are up­
dated on the screen each time a breakpo int
is reached, and examine and change the
values of variab les.

A ll commands are executed from a co m-

11 b:
12 writel n:
13 end :

FIG. 5-The T-DebugPlus debugging screen.

can set passpoints, breakpoints that wil l
occu r only when an instruction has been
executed a number of times(ranging from 1
to 65535). In addi tio n, you can tagan in­
struction or a group of instructions with a
number ranging from 1 to 99; you can then
set, clear, or d isable breakpo ints by tag
.number. The ML debugger also provides
DEGUG-like facilities for searching, fil ling,
moving, and d isassemb ling memory, com­
puting hex values, inputting and outp utting
values to I/O ports, etc. You can also ap­
pend comments to disassembled instruc­
tions, but the comments may not be saved.
A macro facility allows you to record se­
quences of keystrokes and assign them to
any key Macros may not be saved . TSM w ill
also accept keystrokes from a file.

In the machine-code w indow, you can
use a non-symbolic assembler to enter as­
sembly-language instructions into your pro­
gram in one of two w ays. First, by pressing

- Ctrl-A, yo u enter an overwrite mode in- ­
wh ich your instruct ions overwrite whatever
instructions currently reside in memory
Second, by pressing Ctrl-P you enter a
patch mode in wh ich your instructions are
inserted between cur rent instruct ions­
even if there is no space for them!

You can also patch memory in the mem­
ory-dump w indow, in either hex or ASCII
notation. You can also force the memory­
dum p w indow to track the machine-code
w indow, so that any time you execute a
machine instruction that accesses memory,
that area of memory wi ll be d isp layed .

One defic iency is that you can't use TSM
to debug graphics programs. Future ver­
sions of the program may correct that defi ­
ciency, but for now, you'll have to stick to
text-mod e d ebu gging. Our only o ther
compl aint is that window posit ion is hard
to contro l; by contrast, some machine-lan­
guage debuggers allow w indow p lace­
ment by screen line number.

T-DebugPlus
Turbo Pow er has been selling Turbo en­

hancements for a long time, and the com ­
pany hasa number of products, including T­
DebugPlus; Turbo Extender, wh ich allows
you to create very large (greater than 64K)
Turbo programs;Turbo Optimizer, wh ich al­
low s you to co mpact the size of run-time
filesand to create and link librariesof of ten­
used routines; and Programmer's Utilities,
whi ch contains a program structure ana­
lyzer, an execution timer and profiler, pretty
printer, and several file-management util­
ities. Source code is available for all pro­
grams, all of which are written in Turbo

(/) Pascal.
~ T-DebugPlus is contained in one .COM
o file and one overlay file, which together
g: occupy about 100K of d iskspace. Torun T­
~ Deb ugPlus you need abo ut 256K of free
uJ memory The main features that di stinguish
6 T-DebugPlus from TSM are that (a) the pro­
D gram is w ritten in Turbo Pascal, enc the
ri source is included; (b) the program has no
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FLOPPY-DISK
AlA sr RAGE

Learn all about Apple and IBM disk
formatting-including copy protection!

ROBERT GROSSBLATT

... 10matter wha t you use your computer for, it's safe to say that
l"IIIIlIyouspend a great dea l of time dealing w ith floppy di sks
and floppv-disk drives. Loadi ng programs and saving data are
such co mmon ope rations that we tend to forget how fragile the
whole system is. Butall it takes is one di sk d isaster to remind us
of that fragil ity. .

Of co urse,there areways of p rotecting against those types of
disasters, and other ways of deal ing with them w hen they do
occur Performing regular backups is the best p rotec tion , but
even that is not fail-safe.What happens if a d iskcrashesd uring a
backup procedure?

In order to have any chance at all of recovering that data, as
well as to back up copy-protected software, you need to know
how data is stored on you r disks. The more of the process you
understand, the betteryour chances of successfully recovering a
crashed disk. So in this article we'll examine how data is stored
on both IBMand Apple floppy disks. The information provided
will put you far on the road toward being a real "disk jockey."

Tracks and sectors
The standard 5%-inc h floppy disk consists of a disk of mag­

netically coated plastic that is contained in ajacket, asshown in
Fig.1-a. In order for your computer to use the disk, it must havea
way of finding its way around the magnetic coat ing on the
surface. It does so by treating the d isk as a group of tracks that
are d ivided into sectors. As shown in Fig. 1-b , the tracks are a
series of co ncentric c ircles, each of w hich is d ivided into a
number of segments, the secto rs. In addition to tracks and
secto rs,di sksalso have two sides, asshown in Fig.2.Not all di sk

co ntrol hardw are and software can use both sides, however
The number of tracksand secto rsdetermines how much data

w ill fit on the di sk. That amount is dependent on your com put­
er's hardw are and d isk operating system (DOS). The numbers
vary among computers and d isksizes, but the basic principles
of operation are the same.

When you tell your computer to format a d isk, the hardware
moves the read /write head to track zero, the outermost track,
and then forces it to depos it information on the surface of the
d iskthat ind icates the sector locat ions. The process is repeated
for each track until the last track has been formatted.

Standard 5%-inch Apple disks have 35 trackson one side of
the disk only,and the most common IBM format has40 trackson
each side of the d isk. Double-sided 3Y2-inch and 8-inch disks
have 77 tracks per side, and the AT's quad-density 5%-inch
disks have 80 tracks on each side .

DOS (IBM or Apple) uses tracks and sectors to organize the
disk's surface. At the DOS level, to find a part icular piece of
information, all you need are two p ieces of informat ion: track
and sector numbers. With double-sided disks, you must also
specify the head number

The number of tracks per disk is usually a funct ion of the
hardw are. The DOS talks to the disk co ntroller, which, in turn,
talks to the stepper motor in the drive and tells it to move the
head in or out the desired number of tracks.

The number of sectors, however, is controlled by the DOS.
IBM's DOS, for examp le, can format for eight or nine secto rs per
track, bu t standard Apple d isks have sixteen sectors per track.
So you can have more small secto rs or few er large secto rs.
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FIG. 1-DISK CONSTRUCTION: The magnetically coated disk is
contained in a jacket (a), and is formatted to contain tracks and
sectors (b).
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FIG. 2-BOTH SIDES of a disk are used by some disk control
hardware and software.

Disk formatting
When a track is formatted, DOS writesthree kinds of informa­

tion in each sector: ID bytes, sync bytes, and gap bytes. The
exactformatof thosebytesd iffersfrom computer to computer,
but the same sortof scheme isusedby everyDOS.The reason is
that DOS musthaveaway of determiningexactlywhich sector
it'slookingat.Not only that, but theremustbe away of ensuring
that thespecial formattingbytesareneveroverwrittenby data.If
that does happen, DOS has no way to identify the sector and
the result is what you might expect-s-a crashed disk.

(f) There areactually two kinds of ID bytes on a sector-one is
~ thesignpost that marks the sector's location on thed isk, and the
o other letsDOS know that it'slooking at thebeginningof the data
~ stored in the sector.
&:l Figure 3-ashowsadump of anApple DOS 3.3sector, and Fig.
u:J 3-b shows a dump from an IBM DOS3.1 sector. At firstglance,
6 they both look meaningless- clearly d ifferent but equally
o meaningless.Those d isk formatsare the two most popular, and
~ both the hardware and the software used to create them are

totally incompatible. It'seven more interesting, therefore, to see
that they use similar schemes to write d isk data.

The IDmarks on the IBM sector arewritten in hexon thedisk;
you'll find them in Fig. 3-b at offset 00A1 h.The first threebytes
(00,00,and 01)show thatyou'relookingattrack0,side 0,sector
1.The next byte (02) shows thatthe sector can hold 51 2 bytes.

Othersector sizescan be accommodated, asshown in Table
1. Normally, a maximumof about 6000bytescan be written per
track,so the final entry in the table may seem questionable.On
the other hand, perhaps IBM hassomething up its sleeve.

The two bytes follow ing the IDbytes contain a special error­
detecting code called a CRC (cyclic redundancy check). The
CRC isused by DOS to make surethat data read from thediskis
correct. If the CRC calculated from thedatathat is read from the
disk doesn't match the four CRC bytes in the header, DOS
considersthe datacorrupt. Every timeyou changethe data in a
sector, DOS recalculates the CRC and writes it to the disk.

inorder to keep those bytesfrom being overwrittenacciden­
tally, DOS uses sync bytes to mark the location of the 10 bytes.
Whenthe floppy-diskcontrollerwritesadatabyte on thedisk,it
sends out a steady clocked stream of ones and zeros. The
Apple, for example, w rites bytes to the disk at intervals of 32
microseconds. Sync bytes, however, are written at a different
intervalsothey'reeasyto spot on the disk.Apple sync bytesare
written in 40-microsecond intervals, and each sync "byte" is10
bits long.

IBM sync bytes differ. The IBM sector in Fig. 3-b shows that
therearethreebytescontaining avalueof A1beginningatoffset
9D. Those are the speciallywritten sync bytes that the floppy­
disk controller uses to mark the location of the ID bytes. The
twelve00 bytespreceding the A1bytesarealsosync bytes.You
can understand how they're used by tracing through the me­
chanics of a normal disk read.

Whenan IBM controller mustread data, thefirstthing it doesis
make surethat it'slooking atthe right sector. It startsreading data,
watching for a stream of 00 syncbytes, which lets it know that
there'sa chancethat A1 syncbytesw ill follow If they do, DOS
knows that the following bytes are ID bytes.

Although ID bytes are used to mark both the signposts and
your data, DOS can tell the d ifference by looking at the byte
immediately follow ing the A1bytes. If it'san FE, the IDbytesare
signposts, but if it's an FB then it's data. The amount of data is
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FIG. 3-SECTOR DUMP of an Apple disk (a) and an IBM disk (b).

known because the sector size is spec ified in the signpost. A lthough Apple's disk format is structurally similar to IBM's,
The last non-data byte on the d isk is called a gap byte. Gap the details are d ifferent becauseApple's disk cont rol hardw are

_ bytes.are.,insurance.-agajnsLwors1:::case.-operatjon_Tbey~re-and.5oftware.are.unique. Most disk contro llers store.data.in un-
needed because not all d isk dr ives turn at the same speed, so encoded format, so that a du mp of an ASCII text file, for
there's no way to guaranteethat w riting a new bl ock of data to a example, w ill be comprehensible.
sector won't overwrite existing ID and sync bytes. A d isk d rive The Apple hardwa re, however, limits the values that can be
only has one head per surface, so there's no way to read and stored on d isk. The high b it of each byte must be set, there can't
write simultaneously As long asdrive speed iswithin to lerance, be more than two adjacent zero bi ts, and at least two adjacent
the DOSstandards havebeen set so that there'sno possib ility of b its must be set in each byte. Some values are reserved for use
destroying any of the critical bytes needed to read the sector. as IDbytes, and hardware restrictions eliminate many others, so
O n an IBM disk, the gap bytes usually have avalue of 4E.Apple, there are only 64 possible values that can be w ritten to the di sk
on the othe r hand, uses10-b it FF "bytes." to represent your data.

As for data bytes, if the sector hasn't been used, it w ill be So, in order to be ab le to w rite all 256 co mb inations of eight
fi lled w ith the DOS formatting bytes : IBM uses F6, Apple uses b its, it's clear that the data must be encoded. In fact, Apple has
96, and CP/M uses E5. gone through three major revisions of their encod ing scheme.

How ever, that's not a subject that can be covered here;see the
books in the References sidebar for more information.

TABLE 1-IBM SECTORSIZE ENCODING

TABLE 2-APPLE DISK ENCODING
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Apple format
Apple's sector format is somewhat d ifferent. Referring back

to Fig. 3-a, the signpost IDbytes are located at offset 0013h after
the seriesof FF sync bytes. The signpost bytes always begi n w ith
a prologue (D5 AA 96),w hich servesthe same purpose asthe FE
marking the IBM signpost. The next eight bytes are encoded
versions of the d iskvo lume number, track,sector,and checksum.
As shown in Table 2, by decodi ng them we seewe're looking at
vo lume 254, track 6, sector 13. The checksum is calculated by
sequentially XORing all data bytes in that sector together.

Fo llowi ng that information isan ep ilogue, w hich can be seen
begi nning at offset 001Eh. It marks the end of the signpost area
and hasno co unterpart on an IBM disk. The ep ilogue is there so
that DOS can make sure it's been reading the correct signpost
marks and that it is still in sync w ith the d isk. They're not really
necessary, but remember that the Apple system was devised in
the late seventies when d isk d rives were not as reliable as they
are today

Followi ng another group of sync bytes comes the data bytes.
At offset 0028h is the prologue (D5 AA AD); then follow 342
bytes of data.Apple stores256 bytes of data in each sector, but,
because the data is encoded, 342 bytes are needed to do it. A
checksum is calculated for the data and stored at the end of the
data space along w ith the ep ilogue (DEAA EB).

Sector numbering
Although sectors are numbered sequent ially, often they're

not stored sequentially When DOSlooks for a part icular sector, it
must locate the signpost markers, read them, verify the read,and
then see if they' re the ones it w as looking for. A ll that takes time,
but meanwhi le-the d isk keeps spinning, so there's a good
chance the next sectorw iII have passed beneath the read/write
head while the previous sector was be ing analyzed.

Bytes/Sector
128
256
512

1024
2048
4096
8192

87 86 85 84 83 82 81 80
$AEAF
1010111010101111
187 185183181186184182180
00001101
$00

"" 13

8786 85 84 83 B2 81 80
$FFFE

"" 11111111 11111110
187 185 183 181 186 184182
180
1111 1110
$FE
254

87 86 85 84 83 82 81 80
$A8AE
101010 11 101011 10
187185183181186184182 180
0000 0110
$06
6

10 Byte
$00
$ 01
$ 02
$03
$04
$ 05
$06

One ByteTrack Number
Two 8yteDiskEnooding

Decoded 8inal}'Number
Volume Number

Apples Encoded Format
Decoded 8inaryNumber

Track Number "'"

One8yte Sector Number
Two 8yte Disk Encoding

Apples Encoded Format
Deooded Sinal}' Number

SectorNumber

ONe8yte Volume Number
Two 8yteDisk Enooding

Apples Encoded Format
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FIG. 4-LOGICAL AND PHYSICAL sector orders are not neces­
sarily the same.

So, to make things more effic ient, the secto rs are interleaved,
or skewed, asshown in Fig. 4.The inner c ircle ind icates physical
sector numbering; the outer ci rcle ind icates logical sector num­
ber ing.

Disk organization
Now that we know how data is stored on the d isk, the next

step is to see how it's organized . Once again, although the
details vary from computer to co mputer, the basic method is
the same. Let's look at the general pr inciples and then see how
they're actually applied in both Apple and IBM systems.

DOS d ivides the d isk into four areas: System, Directory,Tab le
of Contents, and Data. A ny d isk ope ration makes use of the
information stored in all four areas.

DOS itself is stored in the System area of the d isk- the first
few tracks on the d isk. The number of tracks depends on the
size of DOS and the type of computer. The very first sector on
the first track is called the boot sectorand it's used whenever
you boot a di sk. It has a shor t machine -language program that
tells the co mputer how to go about loadi ng DOS from the d isk.
In add ition, in some systems it contains data related to the
d irectory structu re, d isk format, and so on .

When you boot your computer, the disk controller reads the
boot sector into memory Then the co mputer turns co ntrol over
to the p rogram, called the bootstrap loader, that is co ntained in
that secto r. Things are done that way because the contro ller can
read in only a secto r at a time. You can read in more than one
sector at a time-but that's DOS'sjob . So it's a chicken-and -egg
problem: you need DOS to read multiple sectors and you can
only read in multiple sectors by using DOS. But beca use DOS is
located in a specific place on the d isk, the bootstrap loader
know s how to transfer it to the co mputer's memory

The Directory and the Tab le of Contents go hand in hand . The
former is a list of the files stored on the di sk, and the latter is a list
of sectors telling DOS where to find them . Every time you tell
DOSto accessa particular file, it first goes to the Directory to see
if the file exists and, if it does, DOS then turns to the Table of
Contents to get the file's location on the d isk.

As you might have guessed, the Data space is w here DOS
stores your data.

Copy protection
With those facts in mind, let's examine various co py-protec­

tion schemes. But before we get into the details, let's talk about
the ph ilosophy behind copy pro tection. Both software pub ­
lishers and software owners make strong arguments about p ro­
tecting their investment-and they're both right. Nobody wa nts
to get ripped off, so pub lishers should be ab le to make money,

.and owners shou ld be able to make legitimate backup copies
of software they have purchased. Of co urse, there is much

continued 0 11page 100

IBM store s DO S in t hree di sk files : IBM BIO. CO M,
IBMDOS.COM, and COMMAND.COM.(Clones running MS-DOS
store the first two of those programs under d ifferent names.) In
order for the computer to load DOS frorn the disk, IBMBIOCOM
and IBMDOS.COM must be the first two files on the d isk. If
they're not, the bootstrap loader won't be ab le to find them,
and you'll get the infamous "NON-SYSTEM DISK ORDISK ERROR"
message. Those two files co ntain the routines the co mp uter
uses to contro l the d isk hardware. The th ird fi le, COM­
MAND .COM, is loaded afte r the first two and it's the part of DOS
that executes internal DOS cornrnands (DIR, REN, DEL, etc .),
external programs, and batch files.

IBM'sTabl e of Contents iscalled the FAT(fi le allocat ion tab le).
It's used to keep track of where each chunk of each fiIe is stored
on the d isk, w hich sectors are availab le for use, w hich sectors
are bad, and so on .The basic unit of the FAT iscalled the cluster,
and it rep resents a variab le number of d isk sectors, depend ing
on the operating systern and on the format of the d isk. For
examp le, single-sided IBM d isk clusters are one secto r long,
doub le-sided IBMd iskclusters are two sectors long, and higher
density d iskshave even larger clusters.

p---__The Directory-is also located on track 0, right after-the FAT. It
stores the names of your files, their attributes, the date and time
they were created , their size, and the location of the file's first
entry in the FAT. The rest of the d isk is set aside for your data.
When you change anything on the di sk by writing new data,
DOSmust update the Directory and the FAT, because they work
together to keep your fi les organized.

The Apple also has a boot sector to start the process of
loadi ng DOSinto the co rnputer. The actual contents of the boot
sector (as well as the organization of the di sk) depends on
w hich App le DOS you're using. Both systems, however, differ
from the IBM version in that the on ly job of Apple'sboot sector
is to start the process of loading in DOS.

There are major differences in the two current A pp le operat­
ing systems, DOS 3.3 and ProDOS. A lthough the basic sector
formatting is the same, the organization of the d isk is quite
d ifferent. The older system, DOS 3.3, stores the System on the
first three tracks, and the d irectory on track 11h (in the middle of
the d isk). That wa s done, the reasoning went, becau se, on
average, the head would have less distance to travel to get to
the d irecto ry than if the di rectory had been located in track 0, as
on the IBM. Less d istance means less time, so that w asn't bad
reasoning.

ProDOS, on the other hand , has a c loser resemblance to the
IBM systern in that the di rectory is stored in the low er tracks. Disk
space is allocated a sector at a time under DOS3.3, and a block
at a time under ProDOS. (A block eq uals two co nsecutive
sectors.) The Table of Contents is called the Volume Table of
Contents in DOS 3.3 and the Volume Bit Map in ProDOS

Both are similar to the IBM's FAT in that each contain s a table
that DOS uses to keep track of w hich secto rsare free, w hich are
reserved, and which are otherwise used . Each file on the disk
reservesa track-and- sector list sector (o r bl ock) that con tains a
list of the sectors where each file's data is sto red. Overall, the
A pp le has to do abo ut the sameamount of housekeeping asthe
IBM. It must update the directory, the table of contents, and the
track/sector list for each fi le you use.
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The big moment:
add the microprocessor.

BUILD
THE PT·68K

t • t , t· • .. t , l , ,
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t II • • • • • • , • , "I II
PETER STARK, STARK SOFTWARE SYSTEMS
CORPORATION

FIG. 1- THE 68000 MICROPRO CESSOR has sixteen data lines,
23 address lines, and 21 control lines.

Part 31n the first installment of the Computer Digest
Classroom, we presented an overview of the

PT-68K. In part two, we bu ilt clock, reset, and test c ircuits. Now
let's install the 68000 and start learning how it w orks.

Step 7: hardware basics
The pinout of the 68000 microprocessor is shown in Fig. 1.

Though it's a 64-pin IC and lookscomplex, it really is straightfor-
w ard . Let's go over it pin by p in. .

In the figure, notic e first the data bus,w ith its 16 1ines labeled
DO-D15, and the add ress bus,w ith its 23 lines labeled A1-A23.
In caseyo u're w onde ring, there is no AO-see below.

The remaining signals are known coll ectively as the co ntrol
lines; let's look at them in more detail. Each control line is
labeled w ith an arrow to ind icate w hether it is an input, an
output, o r, in some cases, both.

The three active-high output lines FCO, FC1, and FC2 output a
function code that can be decoded to ind icate w hat the 68000
is doing internally; the funct ion code can also be used to
increase the 68000's ad d ressable memory to 64 megabytes.

The enab le line (E), the valid memory address line (VIVIA), and
the valid pe ripheral add ress CVPA) line are all useful w hen the .
68000 is used w ith older input-output I('s, particularly those
originally intended for use w ith Motorola's6800 processor. Also,
VPA provides some interrupt information.

IPLO, IPL1, and IPL2 are interrupt-l evel inputs. We w ill di scuss
interrupts later; for now let us just say that an event such as a
keypress can interrupt the 68000, cause it to sto p w hatever it's
d oing, and then respond to the interrupt. The three interrupt
inputs tell the 68000 w hether an interrupt is be ing asked for,and
w hat kind of an interrupt it is. .

The RESET and HA LTinputs come from the 555 circuit show n in
Part 2, Fig. 6. Note, how ever, that those two p ins are also
outp uts.Thatexp lainsw hy an open-coll ector 7406 inverterwas
used to drive them; occas ionally the 68000 may outp ut a low on
one of those lines, and that would con flict w ith the normally
high output of a standard inverter (such as a 7404).

SR, BG,and BGACKare used w ith DMA circuitry,w hich isused to
transfer blocksof data w ithout help from the microprocessor. If
DMA were used, the DMA contro ller would send a bus req uest
(SR) signal to the 68000, w hich would release the data and
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FIG. 2-68000 TEST CIRCUIT. By disabling all interrupts and
grounding the entire data bus , you can force the 68000 to re­
petitively cycle through four million " phantom" instructions.
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address buses and return a bus granted (BG) signal. The DMA
controller would then send a bus grant acknowledge (BGACK) to
confirm that it hascontrol of the buses.Thenthe 68000would sit
back and wait while the DMA con troller did its thing.

We mentioned that LDS and UDS rep lace address line AO; they

Past, present, future

What fo llow s isa listing of the contentsof past and projected
future articles in the Computer Digest 68000 Classroom.
The precise number of erticles-i-end their contents-will
depend on your response, so let us know what you're
interested in!
Part 1: System overview b lock d iagram, parts list, memory
map, ordering information.
Part 2: Parts-p lacement d iagram, power co nnector mount­
ing, LED, speaker, reset, and cloc k c ircuits. .
Part 3: Introd uction to the 68000, test c ircuit, EPROM and
RAM circ uits address-b us waveforms.
Part 4 : Logi~ symbols, /vIAp circu it, address decoding, BERR

and DTACK RAM and ROM, HUMBUG.
Part 5: S~rial interfacing and IBM-compatib le expansion
slots.
Part 6: Dynamic RAM.
Part 7: Disk co ntrol hardw are and software. SK*DOS.

do so in an interesting w ay The 68000 hasa16-b it data bus, but
memory is organized as eight-b it bytes. Even so, the data bus
can access two bytes at a time.The memory iswi red so that half
of memory-the odd-numbered locations-connects to the
low er part of the data b us (bi ts DO- D7), and the other half of
memory -the even-numbe red locations-connects to the up­
per part of the data bus (bits D8-D15). The 68000 asserts LDS

w hen it w antsto use the low er half of the data bus, UDS If It wa nts
to use the upper half of the data bus, or bo th if it w ants to
transfer16b itson the entire data b us.Thusan odd address turns
on LDS and an even address turns on UDS. The overall effect is
simila( to that provid ed by add ress line AO in other micro ­
processors, w hereAO is low for an even addressand high for an
odd add ress.

A S is an add ress strobe whi ch is generally asserted by the
68000 atthe same time aseither LDS or UDSi it simp ly tellsexternal
circuitry (add ress decoders, for example) that there is a valid
add ress on the add ress bus.That'san important po int, because
the address bus often carries data that is meaningless; AS

provides a way of preventing decoders from respond ing to
invalid add resses.

Next co mes the read/w rite line (RfW), w hich is used by the
68000 to tell other circuitry w hether it wants to read data in
(w hen R!W is high) or w rite data out (when R!W is low ) In other
w ord s, R!W is high w hen data goes from RAM or ROM to the
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FIG. 3-EPROM AND STATIC-RAM WIRING is shown here.
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68000 test circuit ~
Last time w e bui lt the c lock and reset circuits, and now that ~

w e have some basic familiarity w ith the 68000, it's time to get ::IJ

the system running. Normally, you need q uite a b it of external
hardware to get a 68000-based computer running, but there isa

68000, and low w hen data goes from the 68000 to RAM.
Normally we don't w rite to a ROM.

BERR is an input to the 68000 that external circuitry usesto tel l
the 68000 when something has gone wrong on one of the
buses.We w ill see how that is done later.

Last, DTACK stands for data transfer acknowledge. Whenever
the 68000 wants to read orwrite to memory (oran1/0 device), it
(a) puts the address on the address bus, (b) puts a high or low
on RIW, (c) asserts A S, (d) assertsLDS, UDS, or both, and (e) wa its
until either DTA CK is asserted , indicating that the transfer has
completed successful ly, or BERR is asserted, indicating that
something went w rong.When DTACK is received, the 68000 goes
on to the next instruction. We'll d iscusswhat happens if BERR is
asserted later.

If DTACK were permanently grounded, the 68000 would as­
sume that all transfers finished quickly, so it would zip along at
maximum speed. In most cases, though, DTA CK is generated by
an external timer that gives memory and 1/0 ju st enough time to
finish their jobs. And if a memory or 1/0 device is part icularly
slov-; DTACK can then be delayed so that the 68000 wil lwa it for it
to finish.

In p ractice, each 68000 memory or 1/0 accesstakesaspecific
amount of time, w hich is measured in clock cycles . If DTACK is
delayed, for even an instant, the 68000 lets an extra clock cycle
slip by and checks again. If DTA CK is still off, the 68000 wa its
another d ock cycle, and so on. Each of those clock cycles is
called a waitstate. Ideally,everything would be fast enough so
that the 68000 co uld continue processing without wait states.
However, some co mputers have slow memory or 1/0 devices,
and therefo re run w ith one or even more wait states, w hich
obviously slow severything down.You'll be happy to know that
the PT-68K runs w ith no w ait states!Thanks

I'd like to thank Fred Brown of Peripheral Technology, lnc., kit
supp lier for this CDClassroom series. Fred is the wizard w ho
designed the hardw are of the PT-68K;w ithout his assistance,
the project would never have gotten off the ground.
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FIG. 5-EACH SUCCESSIVE ADDRESS LINE run s at half the
frequency of its predecessor.

w ay of fooling the microprocessor into thinking the necessary
support circuitry is connected, even though it isn't. Figure 2
show s how. Basically, the c ircuit ensures that interrupts are
disab led and jams the data bus with "phan tom" instructions
that the 68000 w ill execute over and over.

In order to minimize the amount of extra wiring we have to
do, we w ill take advantage of circuitry already on the p rinted­
circu it b oard (which wi ll b e needed later anyway). For exam­
ple, w e can use RESET, HALT, and CLK as-is.

The c ircuit w orks like this: IC37-b is a NAND gate that asserts
VPA w hen FCD, FC1, and FC2are all high, and negatesVPA at all other
times. That is done beca use VPA is used only d uring interrupt
processing; for noVY, we need to force it high.

A lso deal ing with interrup ts is IC89, a p riority-encoder Ie. In
normal ope ration, when an interrupt req uest appears on one of
the IRQ lines (IRQ1-IRQ71. IC89 functions as a traff ic cop that
determines wh ich line has the highest pr ior ity IRQ7has a higher
p riority than IRQ6, which is in turn higher than IRQ5, and so on.
Depending on w hich interrupt lines are active, IC89's three
outputs send a binary number co rresponding to the highest
priority interrupt to the IPLD, IPLl, and IPL21ines of the 68000. For
example, if the highest priority interrupt request is IRQ4, U89
sends the b inary number 100 (4) to the 68000 by forcing IPL2
high and the others low.

In our test c ircuit, how ever, the seven resistors in R19 are
pulling all of the IRQ lines high. Therefore, IC89 sees no interrupt
req uest, so it sends the b inary number 000 to the 68000, telling
it that there are no interrup t requests.

By the way, we could have achieved the same result by
grounding the three iPL pins of the 68000 and by tying VPA high.
How ever, we can save ourselves extra labor by installing R19,
IC89, and IC37, w hich we'll have to do eventually anyway

Tw o of the inputs, labeled 8R and BGACK, are already tied high,
and a number of other p ins are unconnected .

That leaves the data bus, BERR, and DTACK to contend w ith.

Fi rst, BERR must be tied high so that the 68000 won't th ink a bus
error has occurred. That is easily done by install ing a short
ju mper between p ins14 and 22 of the 68000, on the foil side of
the board.

Normally DTACK wi ll carry a meaningful signal, but for now we
want to ground it to make the 68000 think that all is well on the
outside. The inverter ( ICM-a) that drives DTACK was installed
p reviously, so force the input high by installing a j umper from
p in 1 to p in 14 of that IC on the foil side of the board.

Last, as shown in Fig. 2, we wa nt to ground all sixteen data
lines. The reason is that, when the 68000 is running norrnellv it
fetches instructionsand addresses from memory, so we have to
provide it with some apparentl y meaningful data . By grounding
the entire data bus, every time the 68000 tries to read anything
from memory, it w ill read the number 0000.As it turns out, that is
a valid 68000 machine-language instruct ion, w hich is wri tten:

O R.B # O,DO
That instruction tells the microp rocessor to ora 0 to register DO;
the instruct ion co nsists of four 00 bytes.

Though that OR instruction seemingly does nothing, the
68000 thinks that all 16 megabytes of memory are filled with 4
million OR instruct ions, and so it starts executing them one after
anothe r. When it gets to the top of memory at $FFFFFF, it simply
"w raps around" and starts over at $000000.

Fire it up
Now let'swi re up the c ircuit and seewhat happens. Install the

following co mponents: sockets for IC37, IC47, and IC89; R19, a
10Ksingle-in-line package. Pin 1of R19, identified by awhite line
or dot, should point toward J25. Then install C14, C48, and C66
(0.1 J-lFd isc capacitors), and last jumpers from pin 14 to p in 22
of IC47 and from pin 1 to p in 14 of IC66. Both jumpers will be
removed later, so install them neatly and in a way such that they
can be removed easily

Grounding all sixteen lines of the data bus at the micro -
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• 6 x rate $800.00 per each insertion.
• Reaches 245,824 readers.
• Fast reader service cycle.
• Short lead time for the placement of

ads.

CALL.NOW
AND

RESERVE
YOUR SPACE

~ CPU -286- 12 /386-16 MHZ.
~ 287 /387 and 16 -20 MHZ. opt.
~ 1 MGB. on board. Max. 16 MGB.
~ 2 Teac 1.2, or 360 /3.5 /720.
~ 60 MGB. 28 MLS. w ith W .D. Contr.
~ I/ O, Serial, Parallel, Game.
~ PGA, EGA, CGA, M GA, HERC . S. Sw .
~ De lu xe Keybrd. 102/12 Funct. Keys.
~ 200 W .P.S. Case. Digital Display.
~ ** TURBO-XT-W/Monitor...$899.00
TURBO-286/386-$2,499.00 / $3,499.00

COMPSTAR, INC.
(818) 842-4606

239 E. Alameda Ave., Burbank, CA 91502
TELEX: 797196 FAX: (818) 845-0739

CIRCLE 202 ON FREE INFO RMATION CARD

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Comput er Adm art , RA DIO-EL EC­
TRONICS, 500-B Bi-County Blvd., Farm­
ingdale, NY 11735.

CHRISTMAS
SPECIAL

12-16-20 MHZ.
HIGH SPEED

TURBO-286/386 £,_
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Ordering Information

Complete detai ls were given in part one ( in the October
issue). To summarize: The basic kit (PT1, $200) co ntains all
parts except power supply, case, and video terminal or
personal com puter to get a small system (ROM monitor, 2K
RAM) up and running. The full basic system (PT68K, $460)
includes 512Kof dynamic RAM, floppy-disk controller, paral­
lel port, battery-backed clock/calendar,and three PC-corn­
patible expansion slots. To order, or for more information,
contact Peripheral Technology,1480 Terrell Mill Road #870,
Marietta, GA 30067, (404) 984-0742.

processor 's socket could lead to problems later, so we'll do it which is address line A23. If all is well, the LED will light for
another way. The data bus is more accessible at the two EPROM abo ut 2 seconds, go off for about 2 seconds, and so on. (That
sockets ( IC20and IC27) and at the two static RAMsockets(IC21 flashing rate will be faster if your PT-68K's clock is faster than 16
and IC28). The wiring diagram of the EPROM and static-RAM MHz.)
circuitry is shown in Fig. 3. Install a 28-p in socket at IC27 and a If the LED does not flash at the expected rate, recheck the
24-pi n socket at IC21. signal at every p in of the 68000. Look espec ially for a low on

The DO-D7 lines of the data bus are co nnected to IC27 via DTACK, low s on all data lines, highs on BERR, HALT, and RESET. When
p ins11-1 3 and p ins15-19, and p in 14 is co nveniently grounded. looking at the c lock signal, the LEDshould be slightly di m.
So we need to short p ins 11-19 together. In the same way, the If the LED flashes as expected, all is probably wel l. What's
D8-D15 linesof the data bus are connected to IC21via p ins 9- 11 happening is that the 68000 is racing through memory (o r what
and 13-17, and pin 12 isconven iently grounded. Sowe need to it thinks is memory, all 16 megabytes worth), execut ing or in-
together p ins 9-17 together. structions at maximum speed, one instruction per microsecond.

On both IC21 and IC27, those arethe bottom four pins on the One complete run through four million instructions (4,194,304
left and the bottom five p ins on the right. Instead of soldering instructions, to be exact) therefore will take slightly more than
any wires, take a strip of Molex Soldercon pins and insert them four seconds.
into the socketsasshown in Fig. 4,w ith four pins on the left, five During that time, the address bus is co unting off the ad-
pinson the right, and a section of six or so pins bent in a Ushape d resses where the 68000 thinks those instructions are comi ng
below Molex p ins are normally sold as an inexpensive sub- from. If you lookat the address b usyou see thatA1 altemates0,
stitute for sockets; they co nsist of individual c lips joined by a 1,0, 1,0,1, ....A2 also altemates, but slow er:0, 0,1, 1, 0, 0, ...; and
perforated carrier strip that isnormally broken off after soldering so on.
the p ins to the PC board. In our case,we insert the thin p ins into Figure 5 shows the waveforms present on the upper eight bits
the socket, and use the entire_sJdp_as_oJle_bj~:LsbO[Lclr.cuit,~__otthe.adcress.bus When the LED probe isco nnected.to A23, it

Now plug in the I('s, being careful not to bend p ins,and tum flashes on and off once every four seconds . If it is connected to
on the power. Connect your LED probe to p in 52 of the 68000, A22, it repeats once every two seconds; on A21 it repeats once

per second. As we go down to A20, A19, and so on, it flashes
faster and faster, until at A16 (p in 44) it flashes so fast (about 32
times per second) that we can barely see it flicker;A15, flashing
abou t 64 times per second , looks absolutely steady.

Last, if you have access to an oscilloscope or frequency
co unter, examine each address line to make sure that its fre­
quency is half that of its next higher neighbor. This ensures that
there are no shorts between adjacent address lines. If you use a
frequency counter, keep in mind that real-world waveforms are
not as well defined as the idealized ones shown in Fig. 12, so
some cou nters may have d ifficulty properly co unting the fre­
quency of such a square wave .)

Next time we'll add address decoders, ROMand RAM. See
you then.• CD.

FLOPP¥..DISK DATA STORACE

continued from page 94

illegitimate software floating around, so it seems that something
hasto be done about basic human nature before copy protec­
tion will cease to be an issue.

Even though there are obvious (and subtle) d ifferences be ­
tween the hardware and software comprising various types of
computers, the basic approach to copy protection is the same:'
Make the disk unreadab le by the standard DOS. It's easy to do
because any DOS must make a number of assumptions about
d isk format be fore it tries to read or w rite information. It must
assume, for example, that it's go ing to find tracksformatted in a
part icular way, that each one w ill contain a spec ific number of
sectors, and that those sectors w ill co ntain data w ritten in a
predefined fashion. If any of those cond itions aren't met, DOS
will throw in the towel, and, instead of data, all you'll get is an
error message. The point is that any d iskthat hasdata organized
in a non-standard way must also have a non-standard way to

(J) read that data.
~ When Apple introduced its disk system in the late seventies,
o the company emphasized software rather than hardware . That
g: was a departure from the norm, because most disk systems
crl were and are built around a single-IC LSI controller. As a result,
uJ Apple disks were (and still are) unread able by most other
6 machines. How ever, Central Poi nt Software's Option Board ai­
D low s an IBM to read A pple d isks, and many others as well.
Ci Doing most of the d iskco ntro l in software makesit simple to
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upgrade DOS. It also makes it easy for creative programmers to
w rite copy-protection schemes that do strangethingswith the
di sk. That dependence on software, aswe' ll see,has prod uced
methods of co py protection that are unique to the Apple.

Non-standard data formats
There are many methods of storing data in a non-standard

format;we'll examine several in what follows.Themost popular
methods are these:
• Oddball track formatting
• Nibble co unting
• Modified DOS
• Non-standard sectoring
• Unique data encryption
• Synchronized tracks
• Quarter tracks
• Spiral tracking
Of course, there are variations on those methods, and they're
often used in co mbination. But attaining a good understanding
of them wi II help you unravelany copy-protection scheme likely
to come your way.

Those methods of copy protection are used on the Apple;
due to differences in the IBM's disk-control hardware, it has
fewer means of copy-protecting a disk. For example, the IBM
cannot do quarter tracking. The most popular methods are:
• Oddball formatt ing
• Weak bits
• Laser b uming
We'll examine those and ot her means of copy-p rotecting soft ­
ware next time.• CD.
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Abbreviations: (AR)Antique Radio; (ARE) Ask Radio-Electronics ; (AUD)Audio Update; (C)Construction ;

(COMC)Communications Corner; (D)Department; (DB)Drawing Board ; (DN)Des igners Notebook; (ED)Editori al ;
(ER)Equipment Report ; (LTR)Letter; (NI)New Ideas; (PCS)PC Service; (SC)Service Clinic ; (SQ)Serv ice Questions;

--- (SOSS)State Of.Solid State; (STV)Satellite TV

A
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Nov 109

Sep 41, Oct 48
(PCS) Oct 75

Jul7

SMT Project: Business-Card Tone
Generator(CHMims) Nov 85

SMT Project: I-R Remote on a Keychain(CHMims) Nov 77
SMT Project: LED Flasher(CHMlms) Nov 73
SMT Project: Light Meter(CHMlms) Nov 75
Stereo TV Decoder(CHTemplin) Jan 37, Feb 51
Versatile Digital Timer(C)(Ortman) Aug 45
Video Effects Generator(C)

(Sheets and Gral)

Crossover Networks(ARE)(Scolt)

o
Data Sheets 01RF Power Transistors,

Understanding(Dye)

Noise Isn't Always Bad Mar 44
Think Ferrite May 127
Tunable IF Jan 86

Communications in 2001: The Third Age of Video
(Judice) May 102

Inside Cellular Telephone(Bernard) Sep 53
Compact Disc. Philips Test SettER) Feb 27
Computer

All About A-to-D Converters(Trietley) Feb 71
Artificial Intelligence, The Future of(Heilmeier) May 85
Computer Board, 80188-Based, for R-E Robot

(CHSarns) Apr 39, (PCS) Apr 65, (PCS) May 67
Orchid PCTurbo 286E IBM-PC Accelerator

Card(ER) Feb 24
Pencept Penpad 320(ER) Jan 22

Conductive Inks and Adhesives(Mims) Nov 81
Const ruction

Acid Rain Monitor(CHScolt) Apr 48
Amplifier, Miniature Wideband(CHClawson) May 45,

(PCS) May 67
Commercial Zapper for Your Radio(CHRumreich) Apr 45
Descrambling

Tri-Mode Cable-TV(CHCoffell) Feb 43
(LTR) May 13, (PCS) Feb 78

TV Signal Descrambling(C)(Sheets and Grat) Jan 53,
Mar 63, Ju l 58, (PCS) Mar 73

Digital Speedometer forYour Car(CHOrtman) Juf 47,
(PCS)Jul 79, (LTR)Nov 8

Digital Tachometer for Your Car(CHOrtman) Jun 45,
(PCS)Jun 71, (LTR)Nov 8

Electronic
Digital Lock(C)(Renton) Nov 107
Xmas Tree(CHJozwiak) Dec 47, (PCS) Dec 69

IC Tester, In-Circuit Digital(C)(Green) Nov 43, Dec 55,
(PCS) Dec 69

Laser Listener(CHPearson) Oct 39, (LTR) Nov 8
Macrovision Stablilizer(CHDupre) Dec 49, (PCS) Dec 69
New life for Old Car Radios(C)(McClellan) May 42,

Jun 50, (PCS) Jun 71,
(LTR) JU112, (LTR) Oct 15

Jan 57,
Nine-Station Intercom(CHMorrison) (PCS) Jan 67
Phonhnk Interactive Remote Control(CHRoselh) May 39,

Jun 53, (PCS) Jun 71

R-E Robot(C)(Sarns) Jan 42, Feb 48, Mar 52.
Apr 39, May 62, Jun 58,
Jul 44, Aug 57, Sep 56,

Oct 56, Dec 67,
(LTR) Ju112, (LTR) Oct 15

(PCS) Apr 65, (PCS) May 67
SCAiFM·Stereo Receiver(CHSheets and Graf) Aug 39,

Sep 46, (LTR) Oct 15
(PCS) Sep 69

Apr79

Mar47

Mar 52

Oct 22
Jun 70
Nov 49
Mar 42

Apr 79
Oct 101
Feb 61
Jan 71

Jul39
Jul31
Apr12
Mar12
Sep 53
Aug 52

Nov 122

May 122
Mar 47

Jan 86, Feb 94, Mar 44,
May 127, Jun 82, Oct 31

Diversity Microphone Transmission Aug 26
Image Interference Feb 94
Light Makes the Perfect Wire Oct 31
Marconi Lucked Out Jun 82

Camcorders. Buyer's Guide to(Vlzard)
Car Aud io

Great
Installations(Vizard)
Systems(Vizard)

Cassette Fidelity(LTR)
CATV Lingo. Understanding(ARE)
Cellular Telephone. Inside(Bernard)
Certification for Electronic Technicians(Small)
Clock Module, TSM 201
CMOS Circuits, A Battery Backup For(DN)

(Grossblatt)
Color-Bar Generato r

NCM's Video Wonderbox(ER) Nov 14
Commercial Zapper for your Radio(CHRumreich) Apr 45
Communications

Corne r(D)(Friedman)

8

c

Base Unit, R-E Robot(CHSarns)
Battery

Backup for CMOS-Based Circuits(DN)
(Grossblatt)

Over-Voltage Indicator(DNHGrossblatt)
Using the Polapulse(Blechman)

Beckman Industrial DM 800 DMM(ER)
Biom etal

Mondo-Tronics Space Wings Robotics Kit(ER)
Black Vertical Bars(Shane)
Blue Box and Ma Bell, The(Friedman)
Broadcast-Band RF Amplifier(NIHHousley)
Bull etin Board Servi ce

Using the RE-BBS
Buyer's Guide 10Camcorders(Vizard)

Spread Circuit(AREHScott) Feb 12
TV Decoder(CHTemplin) Jan 37, Feb 51, (PCS) Feb 79
Why Stereo Doesn't Work(AUDHKlein) Apr 68

Why Digital Audio Tape Isn't Here(EDHFenton) Jun 4
Automotiv e

Automotive World of the 21st Century,
The(Petersen) May 91

Oigital
Speedometer for Your Car(CHOrtman) Ju147,

(PCS)Ju l 79, (LTR)Nov 8
Tachometer for Your Car(CHOrtman) Jun 45

(PCS)Jun 71, (LTR)Nov 8
Great

lnstallatlonstv izard) Jul 39
Systems(Vizard) Jul 31

Avcom PSA-35A Portable Spectrum Analyzer(ER) Jul 15

Oct 4

Apr 48
Jun 10
Feb 71

Aug 55
Mar 42

110-Volt Devices on 220?
CATV Lingo. Understanding
Crossover Networks
DC-to-DC Converter
Electronic Motor Controls
Helical Resonator Trap
Motor-Speed Control. More On
Optoelectronics Coupler, Using An
Pest Repellers, More On
Precedence Detector
ReversingMotors
Rhombic Antenna Impedance
SCA Decoder
Scanner, Booster for
S·Meter and Headphone Jack
Solid-State Tube Substitutes
Speakers
Stereo Spread Circuit
Sunrise/Sunset Simulator
Timing Light Moditication
Unloaded Vacuum-Tube Amplifiers
What's a Gate-Turnoft

A-to-D Converters, All About(Trietley)
Audible Logic Tester(NIHKane)
Audio

Amplifier, Miniature Wideband(CHClawson) May 45
Aud io Update(DHKlein) Jan 72, Feb 85,

Mar 80, Apr 68, May 74,
Jun 78, Aug 32, Oct 83,

Nov 33, Dec 40
Audio Answerman. The Aug 32
Can You Believe Your Ears? Dec 40
Joys of Equalization, The Feb 85
Magnetically Shielded Loudspeakers Oct 83
Psychoacoustics and Stereo Imagery Mar 80
Resurgence of Surround Sound, The May 74
Signal Processors Jan 72
Stereo Spatial Imaging Nov 33
Unwanted Sounds Jun 78
Why Stereo Doesn't Work Apr 68

Commercial Zapper for Your Radio(CHRumreich) Apr 45
Digital Audio Tape(Fenton) Oct 45
Great lnstallations(Vizard) Jul 39
Great Systems(Vizard) Ju l 31
Stereo

Imagery amd Psychoacoustics(AUDHKlein) Mar 80
Spatial Imaging(AUDHKlein) Nov 33

Jun 82
May 120

Jan 74, Feb 88, Mar 86
Jun 80, Nov 39, (LTR) Sep 13

Inventors and Inventions Mar 86
Portables Jan 74
Restoring a Classic Jun 80
Restoring a Classic. Part 2 Nov 39
The Telegraph and WWI Feb 88

Arm. Robot(CHSarns) Oct 56
Artificial Intelligence, The Future ot(Heilmeier) May 85
Ask R·E(D) Feb 12, Mar 12, Apr 8,

May 10, Jun 10, Jul 7,
Aug 8, Oct 10, Dec 15

May 10
Mar12

Ju l 7
May 10
Feb 12
Mar12
Apr8

Dec 15
Mar 12
Dec 15
Oct 10
Oct 10
Jun 10
Mar12
Dec 15
Apr8
Jul7

Feb 12
Aug 8

May 10
Dec 15
May 10
Feb 71
Sep 32

Acid Rain Monitor(CHScott)
Air 10nizers(ARE)
All About A-to-D Converters(Trietley)
Ampl ifi er

Transistor Design(Cunkelman)
Broadcast Band RF(NIHHousley)

Another Attack on Home Taping(EDHHome
Recording Rights Coalition)

Antenn as
Marconi Lucked Out(COMCHFriedman)

Antique Radio Clubs
Ant ique Radios(D)(Fitch )
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Feb 24
Feb 96

Jun 14
May 10

Sep 22
Sep 94

Oct 22

Mar 32

Mar 63,
(PCS) Mar 73

Oct 104
Apr76
Oct 101

Li t(D)
Prod uc ts(D)

Outdoor Light Controller(Holtke) Oct 104
Sequential Flasher(Ciric) Feb 36
Simple Multi-Tone Generator(Khan) Nov 31
Sound-Effects Generator( Tupue) Jun 40

Life for Old Car Radios(C)(McClellan) May 42, Jun 50,
(PCS) Jun 71, (LTR) Ju l1 2,

(LTR) Oct 15
Aug 21, Sep 31

Jan 30, Feb 34, Mar 36,
Apr 30, May 30, Jun 30,
Jul 21, Aug 24, Sep 24,
Oct 26, Nov 22, Dec 32

Nme-Statlc n Intercom(C)(Morrison) Jan 57, (PCS) Jan 67
Non-Volatile Memory IC's(Grossblatt) Oct 60

p

o

Nov 8
Jan 67, Feb 78, Mar 73,
Apr 65, May 67, Jun 71,
Jul 79, Aug 75, Sep 69,

Oct 75, Nov 127, Dec 69
Patent, How to Apply For A (Sweeney) Jan 48, (LTR) Aug 12
Pencept Penpad 320(ER) Jan 22
Personal Computer, R-E Robot(C)(Sa rns) Jan 42
Pest Repellers, More on(ARE) Mar 12
Philips Compact Disc Test SettER) Feb 27
Phonlink Interactive Remote Contro l(C)

(Roseth) May 39,
Jun 53,(PCS) Jun 71

Mar 57
Feb 61

Nov 113

PC Boards, Making(LTR)
PC Service(D)

On Electrons(LTR)
110-Volt Devices on 220?(ARE)
Onkyo Unifier Universal Programmable

Remote Control(ER)
Op-A mp, Micropower(SOSS)(Scott)
Orchid Technology PCTurbo 286E IBM-PC

Acceler ator Card( ER)
Oscillator, A Simple CMOS(DN)(Grossblatt)
Osci lioscopes(See TEST EQUIPMENT)
Out-Band Decoder(C)(Sheets and Graf)

Outdoor Light Controller(NI)(Hollke)
Output Decoder, An(DB)(Grossblatt)
Over-Voltage Indicator(DN)(Grossblatt) _

Piezoelectric Plastic Film(lovine)
Polapulse Battery, Using the(Blechman)
Poor Man's Storage Scope(Berna rd)
Programmable Array Logic

TIIP-CAD PAL Starter Kit(ER)

R
Radio(see also ANTIQUE RADIOS, COMMUNICATIONS
CORNER)

Antique Radio Clubs, Listing May 120
Commercial Zapper for Your Radio(C)(Rumreich) Apr 45
Early Days of Radio, The(Clifford) Apr 59, Ju l 52, Dec 64
LORAN, Learning About(Sweeney) May 51
Life for Old Car Radios(C)(McClellan) May 42, Jun 50,

(PCS) Jun 71, (LTR) Jul12,
(LTR) Oct 15

Razor-Blade Radio (LTR) Ap r 12, (LTR) Jul12
Regency Informant Scanning Receiver(ER) Aug 16
SCN FM-Stereo Receiver(C)(Sheets and Graf) Aug 39,

Sep 46, (PCS) Sep 69
Spread Spectrum Communications,

All About(Mc Dermott) Ap r 55
RAM

Which Memory ?(DB)(G rossblatt) May 123
Dynamic Memory(D B)(Grossblatt) Jul 26

R·E Robot(C)(Sarns) Jan 42, Feb 48, Mar 52,
Apr 39, May 62, Jun 58,
Jul 44, Aug 57, Sep 56,

Oct 56, (LTR) JUl 12,
(LTR) Oct 15, (PCS) Apr 65,

(PCS) May 67, (PCS) Dec 69
R-E BBS, Using the Mar 83, May 122
Regency Informant Scanning Receiver(C) Aug 16
Remote Control

Phonlink Interactive(C)(Roseth) Max 39, Ju n 53,
(PCS) Jun 71

DTMF Receiver, A(DB)(Grossblatt) Mar 82
Remote Control Transmltter(DB)(Grossblatt) Jan 82

Reversing Motors (LTR) May 13, (ARE ) Oct 10
RFI, The Reasons Behind(LTR) Mar 1&
Rhombic Anten na Impedance(ARE) Oct 10
Robotics

Ki t
Mondo-Tronics Space Wlngs(ER)

R·E Robot
Application s(C)(Sarns) Sep 56
Brain(C)(Sarns) Jan 42
Command Language(C)(Sarns) Aug 57
Cont rol Board(C)(Sarns) Jul 44
Control Electronics(C)(Sarns ) Jun 58
Electronic Eye(C)(Sarns) Dec 67
Personal Computer (C)(Sarns ) Apr 39, (PCS) Apr 65,

May 67
Robot in the 21st Century, The(As imov) May 99

Jul 39
Jul 31

Jul 62

Nov 71

Ap r 67
Mar12

Nov 14

May 85

Jan 12
May 115

Nov 122

Oct 104
Dec 35
Nov 75

Nov 107
Aug 30
Apr 50
Sep 32
May 81
May 5

Oct 39, (LTR) Nov 8
Jan 18

Sep 53
Feb 16, (LTR) Mar 16

Nov 59

Dec 59
Jan 48,(LTR) Apr 12,

May1 3
Jan 65, (LTR) Mar 16

Jan 18

K

L

H

G

Feb 36, Mar 42, Apr 67, Jun 40
Sep 32, Oct 104, Nov 31

Audible Logic Tester(Kane) Sep 32
Broadcast-Band RF Amplifie r(Hous ley) Mar 42
Headlight Alarm(Lowell) Ap r 67

t<it Report: TSM 201 Clock Module

Gravity Waves(LTR)
Great

lnstallatlonstvizard)
Systems(V izard)

Future of Artificial Intelligence, The(Heilmeier)

Gated-Pulse Decoder(C)(Sheets and Graf) Jan 53,
(PCS) Mar 73(LTR) Ap r 12

Jan 18

Design Oscillator Circuits(Ca rr)
Humidity Monitor(LTR)

Hand-Soldering SMC's(Mims)
Headlight Alarm(NI)(Lowell)
Helical Resonator Trap(ARE)
HDTV

High-Definition DBS(STV)(Cooper)
Is HDTV the Key to an International

Standard?(STV)(Cooper) Aug 28
High Definition TV(Bernard) Aug 48

History(See also ANTIQUE RADIO)
Early Days of Radio, The(Clifford) Apr 59, Ju l52, Dec 64

Home
Appliances(ED)(Kleima n)
Of the Future, The(MacFadyen)

How to
Analyze Waveforms(Carey)
Apply For a Patent(Sweeney)

IC Tester, Digital In-Circuit(C)(Green)

M

N

Nov 43, Dec 55,
(PCS) Dec 69

I-R Remote on a Keychain, SMT Projecl '(C)(Mims) Nov 77
Industrial SMT Assembly(Mims) Nov 65
Inside

Cellu!ar Telephone(Bernard)
The Telephone(LTR)

Introduction 10 SMT(Mims)

Li ht
~ontroller, Outdoor(NI)(Holtke)
Color Controller, Mark V(ER)
Meter, SMT Project(C)(Mims)

Lock, Electronic Digital(C)(Renton)
Logic- Family Translation(DN)(Grossblatt)
Logic-Gate Fundamentals(Marston)
Logic Tester, Audible(NI)(Kane)
Looking Into the Future(Cla rke)
LORAN, Learning About(Sweeney)

Laser Listener(C)(Pearson)
Latching Continuity Tester(LTR)
Leader LCD-l 00 Portable DMM/Storage

Osci liosco pe(ER) Jun 21
LED Flasher, SMT Project(C)(Mims) Nov 73
Letters(D) Jan 18, Feb 16, Mar 16,

Apr 12, May 13, Ju n 14,
JU112, Aug 12, Sep 13,
Oct 15, Nov 8, Dec 24

NCM's Video Wonderbox(ER)
New

Ideas(D)

Macrovision Stabil izer(C)(Dupre) Dec 49, (PCS) Dec 69
Mark V Professional Color Light Controller(ER) Dec 35
Medical Technology in the 21st Century( Fish) May 112
Miniature Wideband Ampl ifier(C)

(Clawson) May 45, (PCS) May 67
Mondo- Tronics Space Wings Robotics Kit(ER) Oct 22
Monitor, Acid Rain(C)(Scott) Apr 48
Multi-Tone Generator, Simple(NI)(Khan) Nov 31

Oct 4
Jan 12
May 4
Jun 4

Ap r 76

Mar 82

Oct 60

Jun 21
Dec 35
Oct 22
Nov 14

Sep 22

Feb 24
Jan 22
Feb 27
Aug 16
Apr 24
Mar 32

May 24
Mar59

Apr 79
Feb 96
Sep 34
Aug 30
Oct 101

May 121
Nov 41

Jan 53, Ju l 58
Mar 78
May 77

Mar 82
Jul26
Apr 76
Jan 82

May 123
Feb 48, Mar 52

Nov 107
Dec 47, (PCS) Dec 69

Dec 67
Feb 12

8~t~n~e~~r, A
Dynamic Memory
Output Decoder, An
Remote Control Transmitter
Which Memory?

Drive System, R-E Robot(C)(Se rns)
DTMF

Receiver, A(DB)(Gross blatt)
Transmitter-Receiver Outp ut Decoder, An(DB)

(Grossb latt)

E

F

Early Days of Radio, The(Clifford) Apr 59, Ju l 52, Dec 64
Edit orial(D ) Jan 12, May 4, Jun 4,

Oct 4, Dec 4
Another Attack on Home Taping(Home

Recording Rights Coalition)
Home Appliances(Kleiman)
Welcome to the Twenty-First Century (Fenton)
Why Digital Audio Tape Isn't Here(Fenton)

EEPRO M's
Non-Volatile Memory IC's(Grossblatt)

Electronic
Digital Lock(C)( Renton)
Christmas Tree(C)(Jozwiak)
Eye , R-E Robot(C)(Sarns)
Motor Controls(ARE)(Scott)

Energy
Storage in 2001: Supe rconductivity( LTR) Jun 14
Technology in the 21st Cent ury(Kuznetsov) May 107

Equ ipment Reports(D) Jan 22, Feb 24, Mar 28,
Apr 24, May 24, Jun 21,
Jul 15, Aug 16, Sep 22,
Oct 22, Nov 14, Dec 35

Avcom PSA-35A Portab le Spectrum Analyzer Ju l15
Beckman Industrial OM 800 DMM Jan 71
Fluke LCA-l 0 Line Curre nt Test Adapter Mar 28
Leader LCD-l00 Portable DMM!Storage

Osci lloscope
Mark V Professional Color Light Controller
Mondo-Tronics Space Wings Robotics Kit
NCMs Video Wonderbox
Onkyo Unifier Universal Programmable

Remote Control
Orchid PCTurbo 286E IBMM-PC Acce lerator

Card
Pancept Penpad 320
Philips Compact Disc Test Set
Regency Informant Scanni ng Receiver
Sencore LC75 -Z Meter II"
TIiP·CAD PAL Starter Kit
Universal Wireless Remote -Contro l/Stereo

TV Tuner
Evolution of VHSIC, The(Grossblatt)

Fiber Opt ics
Light Makes the Perfect Wire(COMC)( Friedma n) Oct 31

Finding Cable Faults(Martin) Mar 66
Flasher, Sequentia l(NI)(Ciric) Feb 36
Flip·Flops, Working With(M arston) Jun 64,(LTR) Oct 15
Fluke LCA-l0 Line Current Test Adapter( ER) Mar 28
FM Comm ercial Zapper for Your

Radio(C)(R umrerch) Apr 45, (LTR) Sep 13

DC-to-DC Converter(AR E) May 10
Dear Sue" .,(Oliver) May 84
Decoder, Stereo TV(C)(Templin) Feb 51, (PCS) Feb 79
Delay Circuit, A Very Simp le(DN)(Grossb latt) Sep 34
Designer's Notebook( D)(Grossblatl)

Battery Backup for CMOS -Based Circuits , A
CMOS Oscillator, A Simple
Delay Circuit s, Very Simple
Logic-Family Translation
Over-Voltage Indicator
Trigger Pulses
Under-Voltage Monitor, An

Descrambl ing
Practical Descrambling(STV)(Cooper) Feb 83
Tri-Mode Cable-TV Scrambling(C)(Coffell) Feb 43,

(PCS) Feb 79, (LTR) May 13
TV Signal Descrambling(C)

(Sheets and Graf)
Why Videocipher is Dead(STV)(Cooper)
Zombies , Zits, and Zoweee !(STV)(Coope r)

Digit al
Audi o Tape

Anothe r Attack on Home Taping(ED)(Home
Recordi ng Rights Coalition) Oct 4

Digital Audio Tape(Fenton) Oct 45
Why Digital Audio Tape Isn't Here(ED)(Fenton) Jun 4

Circuit ry
Logic·Gate Fundamentals(Marston) Apr 50
Flip-Flops, Working Wlth(Marston) Jun 64

ln-Circuit IC Tester Nov 43, Dec 55, (PCS) Dec 69
Multimete r(SEE TEST EQUIPMENT)
Speedometer for Your Car(C)(Ortman) Ju l47,

(PCS)Jul 79,(LTR)Nov 8
Tachometer for Your Car(C)(O rtman) Jun 45,

----------(PCS)Jun-71;(l TR)Nov 8---'-'-'-----''---...:..:..-
Timer, Versatile(C)(O rtman) Aug 45,(PCS)Aug 75

Draw ing Bo ard(D)(Gross b latt) Jan 82, Mar 82,
Apr 76, May 123,

Jul 26, Dec 77
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May 24
Mar 59

May 10
Jan 61

Jan 14, Feb 4, Mar 4,
Apr 4, May 6, Jun 6,
Jul 5, Aug 4, Sep 4,

Nov 4, Dec 6
Oct 64

High Definition TV(Bernard)
News(D)(Lachenbruch)

Stereo TV Decoder(C)(Templin)
(PCS) Feb 79

Tri-Mode Cable-TV Scrambling(C)(Coffell) Feb 43,
(PCS) Feb 79, (LTR) May 13

TV Signal Descrambling(C)(Sheetsand Grat) Jan 53,
Mar 63, (PCS) Mar 73, Jul 58

Universal Wireless Remote Control/Stereo
TV Tuner(ER)

VHSIC, The Evolution ot(Grossblalt)
Vldeocipher

Practical Descrambling(STV)(Cooper) Feb 83
The Zits Fraud(STV)(Cooper) Jun 76
Videocipher Has Been Cracked(STV)(Cooper) Jan 4
Why Videocipher is Dead(STV)(Cooper) Mar 78
Zombies, Zits, and Zowee!(STV)(Cooper) May 77

Voltage Transformers(LTR) Aug 12

Vacuum TUbes(LTR) Feb 16
Versatile Digital Timer(C)(Ortman) Aug 45, (PCS) Aug 75
VHSIC, The Evolution of(Grossblalt) - -- Mar 59
Video

Communications In 2001-The Third Age
of Video(Judice) May 102

Black Vertical Bars(Shane) Jun 70
Buyers Guide to Camcorders(Vizard) Mar 47
Effects Generator(C)(Sheets and Graf) Sep 41, Oct 48,

(PCS) Oct 75
Palelte(C)(Sheets and Graf) Sep 41, Oct 43

(PCS) Oct 75
Aug 48

Jan 16, Feb 6, Mar 6,
Apr 7, May 8, Jun 8,
Jul 6, Aug 6, Sep 6,

Oct 6, Nov 6, Dec 12
Jan 37, Feb 51,

v

u

Looking Into the Future(Clarke) May 81
Medical Technology In the 21st Century(Fish) May 112
Robot in the 21st Century. The(Asimov) May 99
Solid-State Technology in The 21st

Century(Gregory) May 97
Future of Artificial Intelligence, The(Heilmeier) May 85
Welcome to the Twenty-First Century(ED)(Fenton) May 4

w

Under-Voltage Monitor, An(DN)(Grossblatt) Nov 41
Understanding Data Sheets of RF Power

Transistors(Dye) Nov 104
Universal Wireless Remote Control/Stereo TV

Tuner(ER) May 24
Using

New Generation Oscilloscopes, The(Diller) Feb 55
Polapulse Battery. The(Blechman) Feb 61, (LTR) Jun 14
RE-BBS, The May 122
Triac's and SCRs(Marston) Sep 64

Working With Triacs and SCR's(Marston)

Waveforms, How to Analyze(Carey) Dec 59
Welcome to the Twenty-First Century(ED)(Fenton) May 4
What's

A Gate-Turnoff Rectifier?(ARE)
New in Solid State(Scott)
News(D)

Feb 88

Dec 61
Aug 8

May 91

May 102
May 84

May 107
May 115

Feb 16
Nov 81
Nov 71
Nov 65
Nov 59

Nov 85
Nov 77
Nov 73
Nov 75
Nov 89
Nov 32
May 74

T

Nov 49
Sep 53
Jan 57,

(PCS) Jan 67
Phonlink Interactive Remote Control(C)(Roseth) May 39,

Jun 53, (PCS) Jun 71

2001
Automotive World of the zt st Century,

The(Petersen)
Communications in 2001: The Third Age

of Video(Judice)
Dear Sue....(Oliver)
Energy Technology in the ztst

Century(Kuznetsov)
Home of the Future, The(MacFadyen)

Sep 64
Oct 64

Feb 43,
(PCS) Feb 78
(LTR) May 13

Trigger Pulses(DN)(Grossblatt) May 121
TSM 201 Clock Module Nov 122
Tunable IF(COMC)(Friedman) Jan 86
TV Signal Descrambling(C)(Sheets and Grat) Jan 53,

Mar 63, Jul 58

Telegraph, and WWI(AR)(Rtch)
Telephone

Blue Box and Ma Bell. The(Friedman)
Inside Cellular Telephone(Bernard)
Nine-Station Intercom(C)(Morrison)

Strain-Gage Transducers(Wood)
Sunrise/Sunset Simulator(ARE)(Scolt)
Surface-Mount Technology

Surface-Mounted Components(LTR)
Conductive Inks and Adhesives(Mims)
Hand-Soldering SMC's(Mims)
Industrial SMT Assembly(Mims)
Introduction to SMT(Mims)
SMT Project

Business-Card Tone Generator(C)(Mims)
I-R Remote on a Keychain(C)(Mims)
LED Flasher(C)(Mims)
Light Meter(C)(Mims)

Resource Directory
Service Log(Poe)

Surround Sound, Resurgence of(AUD)(Klein)

Sep 64
Oct 64

Mar 80
Nov 33
Feb 12

Jan 37, Feb 51
Apr 68

Apr 55
Feb 92, Mar 84, Apr 80

May 129, Jun 87, Sep 94,
Nov 124, Dec 42

Nov 124
Dec 42
Jun 87

May 129
Sep94
Mar 84
Apr 80
Feb 92

s
Satellite TV(D)(Cooper) Jan 4, Feb 83, Mar 78,

Mav 77,

Jul 62, Aug 28,
Sep 87, Oct 80, Dec 74

High-Definition DBS Jul 62
International Connection, The Sep 87, Oct 80
Is HDTV the Key to an International Standard? Aug 28
Practical Descrambling Feb 83
Videocipher Has Been Cracked Jan 4
What's Next Dec 74
Why Videocipher is Dead Mar 78
Zits Fraud. The Jun 76
Zombies. Zits, and Zoweee! May 77

SCA
Decoder(ARE) Jun 10
FM-Stereo Recelver(C)(Sheets and Graf) Aug 39,

Sep 46, (PCS) Sep 69
(LTR) Oct 15

Spread Spectrum Communications.
All About(McDermott)

State of Solid State(D)(Scott)

SCR's
Using I riacs and SCRs(Marston)
Working with Triacs and SCRs(Marston)

Scanner
Booster for(ARE) Mar 12
Regency Informant Scanning Receiver(C) Aug 16

Seismic Discussion Net(LTR) I May 13
Semiconductors. Testing(Byers) Feb 58, Mar 71, Apr 62

May 59, Jun 61, Aug 12,
Sep 61, Nov 115

(LTR) Aug 12, (LTR) Nov 8 Television(See VIDEO)
Sencore LC75 Z Meter II(ER) Apr 24 .
sri FI h (NI)(C") F b 36 Tesla, Father of Radio (LTR) Jun 14

equen ra as er Inc e Test Equ~ment

seg!;fc(D)(Darr) ---Jan8S- May 125 Sep 30- __Avcom SA:35AP.ortable.Spectrum Analyzer(ER) JuI15 __
Funny Pictures ' May 125 Beckman Industrial DM 800 DMM(ER) Jan 71
Leakage and Psychology J 88 Finding Cable Faults(Martln) Mar 66
Quirks and Queerities San 30 Fluke LCA-10 Line Current Test Adapter(ER) Mar 28

ep How to Analyze Wavetorms(Carey) Dec 59
Questlons(D)(Darr) Jan 90 In-Circuit Digital IC Tester(C)(Green) Nov 43
Log: Surface-Mount Components(Poe) Nov 32 Leader LCD-100 Portable DMMI

Shortwave Converter Storage Oscilioscope(ER) Jun 21
N L f fOld C R d' (C)(M CI II ) M 42 NCMs Video Wonderbox(ER) Nov 14

ew I e or ar a 10 5 June5~~ (PCS) J~~ 71: Oscilloscopes, Using the New Generation(Diller) Feb 55
(LTR) Jul12, (LTR) Oct 15 Philips Compact Disc Test Set(ER) Feb 27

Poor Man's Storage Scope(Bernard) Nov 113
Simple Multi-Tone Generator(NI)(Khan) Nov 31 Sencore LC75 "Z Meter II"(ER) Apr 24
Smart House Temperature Transducer(SOSS)(Scott) Mar 84

Home of the Future. The(MacFadyen) May 115 Testing Semiconductors(Byers) Feb 58, Mar 71, Apr 62
SMT Projects(See SURFACE MOUNT TECHNOLOGY) May 59, Jun 61, Aug 12,
Soldering: Old Techniques and New Sep 61, Nov 115

Technology(Martin) May 47, (LTR) Aug 12, (LTR) Aug 12, (LTR) Nov 8
(LTR) Sep 13 TIIP-CAD PAL Starter Kit(ER) Mar 32

Solid-State (See also STATEOF SOLID STATE) Timer, Versatile Digital(C)(Ortman) Aug 45, (PCS) Aug 75
Technology in the 21st Century(Gregory) May 97 Timing Light Modiflcation(ARE) May 10
Tube Substitutes(ARE) Apr 8

Sound-Effects Generator(NI)(Tupue) Jun 40 Tone Generator IC's(SOSS)(Scott) Apr 80
Soundproofing Tool Organizer, Maszota(LTR) Mar 1£

Unwanled Sounds(AUD)(Klein) Jun 78 Transducers, Strain-Gage(Wood) Dec 61
Speakers, Magnetically Shielded(AUD)(Klein) Oct 83 Transformerless 5-Volt Regulator(SOSS)(Scolt ) Feb 92
Spectrum Analyzer, Portable(See TEST EQUIPMENT) Transistor Amplifier Design(Cunkelman) Aug 55
Speedometer, Digital(C)(Ortman) Jul 47, (PCS) Jul 79, Triacs

(LTR) Nov 8 Using Triac's and SCR's(Marston)
Working With Triacs and SCRs(Marston)

In- Mode Cable-TV Scrambling(C)(Coffell)

~re~~;~;;~fj,~~e~iometer, An
Instrumentation Amplifiers
Long-Time Timer
Micropower Op-Amp
Temperature Transducer
Tone Generator IC's
Transformerfess 5-Volt Regulator

Stereo(See also AUDIO)
Imagery amd Psychoacoustics(AUD)(K!ein)
Spatial lmaging(AUD)(Klein)
Spread Circuit(ARE)(Scott)
TV Decoder(C)(Templin)
Why Stereo Doesn't Work(AUD)(Klein)

o
m
o
m
s:
OJ
m
JJ

<0
CO
"-J

103



CoMilUiEilaJ'GESi Volume 4
January 1987 - December 1987

Abbreviations: (C)Construction; (D)Department; (Ed)Editorial; (EW)Editor's Workbench ; (HWR)Hardware Review;
(LTR)Letter; (SWR)Software Review

A M

Jan 5
Jul74

Oct 96

Mar 94

Jun 97

Feb 110
Jan 12

Mar 93

Jan 10

Oct 96
May 135

Jan 12
Jan 6

Feb 112
Oct 88

Aug 69
Jun 95
Dec 87

Jun 100
Jan 5, Feb 103

Feb 103
Jan 5

Mar 101, May 138
Mar 93
Aug 67
Jun 94

Sep 73
Oct 90, Nov 101, Dec 95

Mar 94, Apr 90, May 136,
Jun 93, Aug 63, Sep 74,
Oct 88, Nov 93, Dec 87

p

v

R

T

w

s

o

Mar 95
Mar 94
Dec 87

Sep 77, (EW)Nov 93
Mar 96, Apr 92, Jun 96,

Oct 89, Nov 94
Programs '

Commodore Pulse Generator(C)(Barbarello)
Computer-Assisted Regulator Design

(Cunkelman)
TV Channel Frequency Program(Kiley)
TVRO Antenna Pointer(Tyson)

PS/2(EW)
PT-68K, Build the(C)(Stark)

Vericomp's BreakthrUlPC(EW)

Webster's On-Line Thesaurus(SWR)
Working with Surplus Keyboards(Grossblatt)

PC Boards, Designing on Your
Computer(Grossblatt)

PC-Sig's
Command-Line Editor(EW)
PC-Outline(EW)

Periscope Software(EW)
Portable Computers(Holtzman)
Product Reviews(EW)

Test Equipment
Commodore Pulse Generator(C)(Barbarello)

Tseng Lab's EVAl480(EW)
TV Channel Frequency Program(Kiley)
TVRO Antenna Pointer Program(C)(Tyson)

Designing PC Boards on Your
Computer: Part 2(Grossblatt)

Masters' Visible Computer: 8088(EW)
Periscope(EW)
Pirates, Sinking the(Holtzman)
Review(D)

Certificate Maker(SWR)
Webster's On-Line Thesaurus(SWR)

6800
MC68000, Build the(C)

(Schrader, Koenig, Voelzke) Mar 101, May 138
PT-68K, Build the(C)(Stark) Oct 90, Nov 101, Dec 95
68K Update(EW) , Aug 63

6502, A Look Inside the(Solomon) May 141

Software
Editor's Workbench

Robot, Computer-Controlled(C)
(Barbarello) May 144, (PCS) May 67

Orchid's Conquest(EW)

Max 232: 5-Volt Only(Kreuter)
MC68000, Build the(C)

(Schrader, Koenig, Voelzke)
Memory Expansion(EW)
Micro-Floppy Retrofit(C)(Friedman)
Microsolutions' Matchpoint(EW)
Multitasking

Concurrency(Stern)
Mycroft Labs' Mite(EW)

Apr 96
Jan 13

Aug 63

Sep 73
Sep 82
Apr 90

Jan 10
Jul70

Apr 85

Jul66
Jul70
Jul74

Jun 100

Feb 104
Apr 98
Aug 63
Jun 93
Jul66
Jan 13

Mar 93
Sep 82

Feb 104
Apr 98
Dec 91

Aug 63
Jun 93
Jul66
Jul66

Jun 95
Mar 93
Jun 94
Oct 88
Mar 93

Jan 4, Feb 102
May 141

Mar 101, May 138
Aug 67
Sep 77
Sep 76
Apr 85

K

J

L

H

G

F

Kel~fo':~d~rkbench
From Keypress to Scan Code(Holtzman)
Working with Surplus Keyboards(Grossblatt)

Keprom, The(Holtzman)

J&M's Memory Minder(EW)

Letters(D)
Look Inside the 6502, A(Solomon)

tBM
-Compatible Clone Computer(C)(Flack)
-Incompatible, Build This(C)(Holtzman)
Models 30 and 50 PC's(EW)
Operating Systems: The M&M's(EW)

,Personal System/2(EW)
Interfacing, All About; Part 2(Holtzman)

Graphics(EW)
Graphics Co-Processors(Bernard)
Groliers Electronic Encyclopedia(EW)

Hardware
Add a Disk Drive(C)(Friedman)
All About Interfacing: Part 2(Holtzman)
Build the MC68000(C)

(Schrader, Koenig, Voelzke) Mar 101, May 138
Build the PT-68K(C)(Stark) Oct 90, Nov 101,Dec 95
Cauzin Softstrip System, The(Holtzman) Apr 93
Commodore Pulse Generator(C)(Barbarello) Oct 96
Concurrency(Stern) Feb 112
Editor's Workbench(EW)
Graphics Co-Processors(Bernard)
IBM-Compatible Clone Computer(C)(Flack)
IBM Incompatible; Build This(C)(Holtzman)
Floppy-Disk Data Storage(Grossblatt)
MC68000, Build the(C)

(Schrader, Koenig, Voelzke)
Micro-Floppy Retrofit(C)(Friedman)
Portable Computers(Holtzman)

Heathkit SK-203 Printer Buffer(EW)
Hercules Graphics Card Plus(EW)

5-Volt Only: The Max 232(Kreuter)
From Keypress to Scan Code(Holtzman)

Jan 3

Apr 96
Jan 13
Mar 94

Apr 96

Dec 91
Dec 87
Dec 87
Dec 87
Dec 87

Feb 110

-iun 97, Aug 69
Sep 74
Feb 101

Feb 102
May 137, Nov 93

Sep 74

E

B

o

c

Add a Disk Drive(Friedman)(C)
All About Interfacing: Part 2 (Holtzman)
Apparat Limbo II(EW)

Biofeedback(L)
Books(EW)
Brooklyn Bridge(EW)
Build

Clock Board for Your PC, A(C)(Martin) Mar 97
MC68000, The(C)(Schrader, Koenig, Voelzke) Mar 101
PT-68K, The(C)(?tark) Oct 90

Editorial
Do Me a Favor..,(ED)(Wels) Feb 101
The Beginning of the End,..(ED)(Wels) Jan 3

Editor's Workbench Mar 93, Apr 85, May 135,
Jun 93, Ju l 66, Aug 63, Sep 73,

Oct 87, Nov 93, Dec 87
Apparat Limbo II Mar 94
Books May 137, Nov 93
Brooklyn Bridge Sep 74
CD-ROM Mar 94, Mar 95, Apr 90
Central Point Software: The Option Board Oct 87
COMDEX Report Sep 73
CompDes May 136
Debugging Dec 87
Direc-Link Sep 74
Graphics Sep 73
Groliers Electronic Encyclopedia Apr 90
Hardware Reviews Mar 93
Heathkit SK-203 Printer Buffer Sep 76

Data Storage, Floppy-Disk(Grossblatt)
Debugging(EW)

T-DebugPlus(EW)
Turbo Pascal(EW)
TurboSmith(EW)

Designing PC Boards on Your
Computer(Grossblatt)

Direc-Link(EW)
Do Me a Favor, ,(ED)(Wels)

Jun 97
Aug 69

CD-ROM (EW) Mar 94, (EW) Mar 95, (EW) Apr 90
Cauzin Softstrip System, The(Holtzman) Apr 93
Central Point Software: The Option Board(EW) Oct 87
Certificate Maker(SWR) Feb 103

Clock
Board for Your PC (C)(Martin) Mar 97, (PCS) Mar 73
Circuif for the PT-68K(C)(Stark) Nov 101

Clones
IBM-Compatible Clone Computer(C)(Flack) Feb 104

COMDEX Report(EW) Sep 73
Commodore Pulse Generator(C)(Barbarello) Oct 96
CompDes(EW) May 136
Computer Products(D) Jan 4, Feb 102
Computer-Assisted Regulator Design(Cunkelman) Feb 110
Computer-Controlled Robot(C)

(Barbarello) May 144, (PCS) May 67
Concurrency(Stern) Feb 112
Construction

Add a Disk Drive(C) (Friedman)
Clock Board for Your PC

(C)(Martin) Mar 97, (PCS) Mar 73
Commodore Pulse Generator(C)(Barbarello) Oct 96
Computer-Controlled Robot(C)

(Barbarello) May 144, (PCS) May 67
IBM Incompatible, Build This(C)(Holtzman) Apr 98
MC68000, Build The(C)

(Schrader, Koenig, Voelzke) Mar 101,May 138
Micro-Floppy Retrofit(C)(Friedman) Aug 67
PT-68K, Build the(C)(Stark) Oct 90, Nov 101,Dec 95

Copy Protection
The Beginning of the End..,(ED)(Wels)

Hercules Graphics Card Plus
IBM

Models 30 and 50 PC's
Operating Systems: The M&M's
Personal System/2

Keyboards
Masters' Visible Computer: 8088
Memory Expansion
Microsolutions' Matchpoint
Mycroft Labs' Mite
Orchid's Conquest
PC-Sig's

Command-Line Editor Mar 95
PC-Outline Mar 94

PS/2 Sep 73
Portable Computers(Holtzman) Nov 93
Product Reviews Mar 96, Apr 92, Jun 96,

Oct 89, Nov 94
68000 Update Aug 63
T-DebugPlus Dec 87

- CAD-------------------Tseng-Lab's,EVAl480----,----May 135- - - -
Computer-Assisted Regulator Design Turbo Pascal Dec 87

(Cunkelman) TurboSmith Dec 87
Designing PC Boards on Your Computer Vericomps Breakthru/PC Mar 94

(Grossblatt)
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MARI{ET CENTER
FOR SALE

REPAIR your own TV.. .i t 's easy. Wr ite RE­
SEARCH, Rt. 3, Box 601BR, Coiville, WA 99114.

CIRCUIT boards, kits, & assemblies for aST mag­
azine articles. For price list SASE to: A & A ENGI­
NEERING, 2521 W. La Palma Ave., Anaheim, CA
92801. (714) 952-2114.

RESTRICTED technical information: Electronic
surveillance, schematics, locksmithing, covert sci­
ences, hacking, etc. Huge selection. Free bro­
chure. MENTOR-Z, 135-53 No. Blvd., Flushing, NY
11354.

CLASSIFIED AD ORDER FORM

To run your own clas sified ad, put one wo rd on each of the lines below and send this form along with your check to:

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdal e, NY 11 735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $23.00.
( ) Plans/Kits () Business Opportun ities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( )---------------- - -------

TV tunable notch filters, free brochure. O.K. VIDEO,
Box 63/6025, Margate, FL 33063. (305) 752-9202.

DESCRAMBLER catalog. All brands. Speciai com­
bo Jerrold 400 and SB3 $165. Descrambler kit
$39.00 (assembles in half hour). Send $1.00. MJ
INDUSTRY, Box 531, Bronx, NY 10461.

IS it true...Jeeps for $44 through the government?
Call for facts! 1 (312) 742-1142, ext. 4673.

OLDTIME radio programs on high quality tapes.
Comedy! Adventure! Music! Free catalog. CARL F.
FROELICH, Heritage Farm , New Freedom, PA
17349.

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Specia l Category : $23.00

PLEASEJ~RINT_EACH_WORD.SEPARATELY,-IN-BLOCK.LET.TERS .

(No refunds or credits for typesetting errors can be made unless you clear ly print or type your
copy.) Rates indicated are for standard style classif ied ads only. See below for additional
charges for specia l ads. Minimum: 15 words.

2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($42.75)

16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00)

21 ($59.85) 22 ($62 .70) 23 ($65.55) 24 ($68.40) 25 ($71.25)

26 ($74.10) 27 ($76 .95) 28 ($79 .80) 29 ($82.65) 30 ($85.50)

31 ($88 .35) 32 ($91 .10) 33 ($94 .05) 34 ($96.90) 35 ($99.75)

----------- /--- --------

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITIED WITHOUTTHIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50c
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
SCREEN BEHIND ENTIRE AD : add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS AL L BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $4.30 per word
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premiu m to total price. DISPLAY ADS: 1" x 2W'­
$320.00; 2" x 2W'-$640.00; 3" x 2W'-$960.00. General Information: Frequency rates and prepay­
ment discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTE D UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 12th of the third
month preceding the date of the issue. (i.e., Sept. issue copy must be received by May 12th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

Card Number

Please Print Name Signature

Expiration Date

TEST equipment, reconditioned. For sale. $1.25 for
catalog. WALTER'S, 2697 Nickel, San Pablo. CA
94806. (415) 724-0587.

We specialize in a wide variety of technical infor­
mation, parts and services for CB radios. 10M­
FM conversions, repairs, books, plans, kits,
high-performance accessories. Our 11th year!
Catalog $2.

CSC INTERNATIONAL, P.O. BOX 31500RE.
PHOENIX, AZ 85046

TUBES. new, unused. Send self-addressed, stamp­
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

PHOTOFACT folders, under #1400 $3.00. Others
$5.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554.

TI-99/4A software/hardware bargains. Hard-to-find
items. Huge selection. Fast service: Free catalog.
DYNA, Box 690, Hicksville, NY 11801.

FLASHLIGHT that needs no batteries measures 5"
x 3" ideal for every situation, money back guarantee
$10.- SAMUELS ENTERPRIZES, 724 East 231
Street, Bronx, NY 10466.

CUSTOM front panel nameplates for your projects.
For details: J & E ENTERPRISES, 2457 N. Mar­
mora, Chicago, IL 60639.

FREE pewer supply ($7.95 value) with ASSORT­
MENT # 103, (February '84 article) prtnted ci rc uit,
t oke calls, trans i stors , IC's, dio des $25.00.
Ftve!$112.50. Shipping $3..00. JIM RHODES INC.,
P O. Box 3421, Bristo l, TN 37625 .

Multi-Channel 1.9 to 2.7 GHz- 40dB Gain
12-Chann el Sys tem complete $104.95

z-Channe l System comp lete $84.95
Dealership s. Oty . Pricing, Replacement Parts

Phillips-Tech Electronics
p.D. Box 8533 • SCotbdaIe, AI 85252

LIFETIME (602) 947-7700 ISJ.DOC"dit.1I phon' Ofdersl1
WARRANTY M"terC"d · VI" • COO's

COMMODORE chips/repairs C-64 repair $39 .95
co mple te . We se ll chips at low cos t (eg .
6526/65 10-$9 .95 and many others). C-64 P.S.
$27.95. "Commodore Diagnostician," a complete
chart for diagnosing faulty IC's $6.95 + postage.
Send for cata log . KA SARA MICROSYSTEMS,
INC., 33 Murray Hill Drive, Spring Valley, NY 10977.
(800) 642-7634 (outside NY) or (914) 356-3131.

NEW 30 channel microwave TV antenna-com­
plete $149.95. Standard 2 channel $99.95. Lifetime
warranty-<Jealer pricing- C.O.D.-MC-VISA­
HIGH-TECH ELECTRONICS, 337 Vineyard Ave.,
Suite 300, Ontario, CA. 91764. (714) 391-1655.
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VOICE disguisers! FM bugs! Telephone transmit­
ters! Phone snoops! More! Catalog $1.00 (Refunda­
ble): XANDI ELECTRONICS, Box 25647, Dept.
60V, Tempe , AZ 85282.

PLANS AND KITS

SAMS photo facts under # 1300 $2.99 post paid.
" SUR PLUS," P.O. Box 219, Edgewood, NM
87123-0219.

HI-FI spea ker systems, kits and speaker compo­
nent s from the wo rld's fin est manufacturers. For
begi nners and audiophi les . Free lite rature. A&S
SPEAKERS, Box 7462, Denver, CO 80207. (303)
399-8609.

INTERCOM 2001-An inexpensie home intercom
and controi system that utilizes existing touch tone
telephon es and their associated wiring! Easy to in­
stall and easy to use! $499.95. JACKSON COM­
MUNICATION PRODUCTS , 604 Burnham Road,
Phila., PA 19119.

DESCRAMBLER parts : I.C '-s, I.F. tra nsformers,
trans istors, coils, capacitors, misc. Send SAS.E.
to: T-ROY, P.O. Box 597 Marine City, MI 48039 .

ELECTRONICS components, lowest prices . Free
flyer, send SASE. SANTECH ELECTRONICS, 11
Revere, Tappan, NY 10983. (914) 359-1130.

MODULES. Build professio nal , custom, audio/mu­
sic electronic devices easily. Catalog $1.00 (refun­
dable ). TONIX, Box 770, Vernon, NJ 07462-770.

INTRODU CTORY offer: 100 pack 4 inch wire ties,
one-piece molded 6/6 nylon, self-locking adjustable
$1.99. Product and price listing free with order or
send $1.00 refundable wi th fi rst order. NUTTER
RIDGE PURVEYORS, Star Route Province Road,
Strafford, NH 03884.

PHOTOVOLTAIC battery chargers by Arco solar.
Cars, RVs, marine , etc. From $49.50. Brochure.
SUN POWER-TEXAS , P.O. Box 2788A , Freeport,
TX 77541.

LASER, components and accessories. Free cata­
log, M.J. NEAL COMPANY, 6672 Mallard Court,
Orient, OH 43146.

USED books.electronics, physics , mathmatics, me­
chanics, etc; big list: $1.00 in stamps: SOFTWAVE,
1515 Sashabaw, Ortonville, MI 48462 .

HACKING, crashing, pirating, and phreaking. Who's
doing it, Why they're doing it, and how they're doing
it. Samp le programs, phone numbers, and the too ls
of the trade . Hacker 's Handbook, $12.95. Com ­
puter Underground, $14 .95 , $1 postage to
CABLETRON ICS, Box 30502R, Belh esda, MD
20814.

Cable Converters & Decoders
1 10

' JerroldS.B. AddOn................................ $89.00 $5B.00
' Jerrold Tri-Bi Add On $98.00 $7B.00
JerroldStarcomCSV $139.95 Call
MTSConverter + Remote...................... $85.00 $69.00
Jerrold 450DRZ-3A $95.00 $79.00
Parental Control MTS Plus $100.00 $85.00
HamlinMLD120Q.3 $98.00 $58.00
ScientificAtlanta AddOn $140.00 $99.00
M-35BCorrbo W~h VariSync.............. $99.00 $89.00
Mini CodeN·12 VariSync...................... $99.00 $58.00
442 VariSync (N-12 Subst~ute)...... ...... $89.00 $5B.OO
Wireless VideoSender.......................... $45.00 Call

·S.B. TRI·BI Flashing Got YouDown? Tryoriginal Jerrold
Equipment ~ might just solveyourproblems. Call orwrite'
forFree Catalog. All productsGuaranteed 90 daysplus.

M.D. Electronics 5078 So. 108th Suite 115
Omaha NE. 68137 Pho ne (40 2) 554.0 417

TUBES - 2000 TYPES
DISCOUNT PRICES!

Early, hard-to-find, andmoderntubes.
Also transformers, capacitors and
parts for tubeequipment. Send$2.00
for 20 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
688 W. First St. ·Tempe, AZ 852B1.602 /89 4-9503

CIRCUIT board assembly at 60¢ per hour. FAB­
RICANTES ELECTRONICS, Apartado 391 Pavas,
Costa Rica, CA Ph 320074.

ALARM do- it-yoursel f and save . Send SAS E:
ERIC'S A LARM , P.O. Box 833 1, Bossier, LA
71113-8331.

TRANSISTORS-tubes: MRF421 $24.00, MRF454
$15.00, MRF455-MRF477 $12.00, MRF492 $16.95,
SRF2072 $13.50, 3800 $18.95, 2SC28 79 $25 .00,
6LF6 -6 LQ6-6JS 6 $10 .95 , 89 50 $15 .95 . New
Ranger AR3500 all mode 10 mete r transceiver
$319. Quant ity discounts ! Best prices on hard-to­
find parts , antennas , rnics, power suppl ies, & equip­
ment! Catalog $1.00 (refundable), or free with order.
RFPC, Box 700 , San Marcos, CA 92069 . For infor­
mation or same day shipment-ccalt (619) 744-07 28.
Visa/MC/C.O.D.

TUBES: "oldest," "latest." Parts and schematics .
SASE for list. STEINMETZ, 7519 Maplewood Ave.,
R.E. Hammond , IN 46324.

PLASMA sp here colorful bottled lightning, low cost
prefilled 5" globes used in easily built for $60 com­
plete deta iled plans $10, kits, comp lete 5" & 9" units
also available, info $2. RIESS , Box 54625 , Phoenix,
AZ 85078.

ADD 5 important features to your ho me te le ­
phone. SASE (805) 583-4272. B&M ENGINEER­
ING, Box 823, Simi Valley, CA 93062 .

SATELLITE & cable equi pment. We have those
'hard-to-!ind units ready to go. Tired of junk that dont
;work properly, tryour 10 day sat isfaction guarante e
'& 90 day warranty (wholesale only) HI TEC ELEC­
TRONICS, PO Box424 23, Det roit, MI48242. (313)
722·9381.

FREE remote co ntro l co nverter with any de ­
scramble r beiow : Oak VN12 $85.00 ; new Hamlin
MLD1200 $90.00; new SB3 $89 .00; new Trimodel
Bistate $125.00; Starcom-6 system $125.00; Zenith
cabl e $175.00; legal to own your equipment ,
however, Federa l law prohib its hookup witho ut cab le
company permission . PONDERSA , (3 03)
661-1659. (We ship C.O.D.)!

CABLE TV equipment S.A ., Je rrold, Zen it h ,
Hamlin, Oak, Eagle, fillers, remot es and more•.
;Best prices C.O.o.'s accepted dealers neededl
'Ours work where others fa iled and we gaurantee
,It!TRANS-WORLD CABLE CO., (218) 543-6671.

TUBES, name brands . New, 80% off list. KIRBY,
298 West Carmel Drive, Carmel, IN 46032.

OAK 56 channel wireless remote converter/de­
scramble r, original refurbished equipment, excep­
tional video, $175.00; legal to own your equip ment,
however, Federal law prohib its hookup without cab le
com pany permission . PONDEROSA, (3 03)
661-1659. (We ship C.O.D.)!

CABLE TV converters. "new" Zeni th flash, Scien­
tific Atl anta, Jerrold, Oak , Zeni th , Hamlin . Man y
others . "New" video hopper "The Cop y Killer " .
Visa, M/C & Amex 1 (800) 826-7623. B&B Inc.,
10517 Upton Circle, Bloom ington , MN 55431.

TUB ES 59¢. Year Guarantee. Free catalog. Tube
tester $8.95. CORNELL, 4215 University, San Di­
ego , CA 92105.

69.50
59.50

49.50
39.50

... 199.50
39.50
69.50

42500 _~_ WRITE FOR

... ~~- - 2~McG~EijiijE'S"----=::::;:::::::=~---=====--
.. . 299 50

. 169.50 SPEAKER & ELECTRONICS CATALOG
1001 BARGAINS IN SPEAKERS

toll f ree 1-800-346- 2433 for ordering only.
1901 MCGEE STREET KANSAS CITY, MO. 64108

149,50
....... 169.50

$12°0
REG19 .00

IBM COMPATIABLE
FLOPPY DISK
CONTROLLER WITH
CENTRONICS PORT
Printer assignment LPT I T=<lo n
?f/~n~~~~a~~anged on this pcba 168400

t m s sere Wil l Be over Before we con Process
t he bingo ceres... co li for rest service

CIRCLE 51 ON FREE INFORMATION CARD

DEAR SANTA
IN ITH THE INOf{l.tJ POPUl.ATION AT IT's
HIGHEST EVEf{ I F IGUf{EtJ YOU COUl.!J
S1 ANtJ TO SAVE A I3UC t:. Of{ 2! I3HOIN
IS ""Y SHOPP ING LIST FRO"" SILICON
VAl.l.EY SUf{PWS' HOLltJAY SALE

Cell for e cor~ af 15 de ~ t r el nrce me nt. Tn &
fr e l .ht extn.Se nd ch eck ar edd 1.90 far COD .
Price me~ che Me .Stare price me~ diffe r .Whi le
s ur r li es le.t. Na PO. ter m. or c redit cud.

S S OPEN
ilicon alley u r plus 1Oam-6pm
415-261-4 06 CL OSED

440 1 K RT K AN A,94 1 SUN&MON

CALL OUR BBS 4 1 5- 2 6 1-4 51 3

T~~f~U?~~2R~v~~ll l c $13~~
nave the rcnowmatitles User's 15.9 9
Guide.Debug Utility, Programmers
Reference, &: Pivot Enhancements

MACINTOSH NOTEBOOKS
A well illustrate d 3 book set by $1200
Prentice Hall each book is 8 by
II by 3/4! A seperate book fo r rot
Mac aint,Macwrite,& Multiplan 1~.98

IAA..l.JI'MultitQCh KEYBO A RDS
~ IND USTRlAL CORP. FOR IBMfI AT.

Ij. ~ Works on the P.C,
m~ = i' 99~ or the RJ.but not,.mll ~M~~~~~r~7"

. ._ 15days f or a re -
64 KEYS KB084 $3 4 00 fund•. limited

"939.00 quamty on hand

115 no hassle money back triall

en
o
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PLANS - BuildYourself-A llParts Avai lableInStock
• LC7-BURNING CUnlNG CO, LASER .. $ 20.00
• RUB4-PORTABLE LASERRAY PiSTOL.......... 20.00
• TCC1-3SEPARATETESLACOIL

PLANS TO1.5MEV .. ....... 20.00
• IOG1- IONRAYGUN............ 10.00
• GRA1-GRAVITY GENERATOR . 10.00
• EML1- ELECTRO MAGNET COILGUNILAUNCHER ... ...... 6.00

KITS
• MFT1K-fM VOiCETRANSMlnER 3MI RANGE .....
• VWPM5K-TELEPHONE TRANSMITIER 3MI RANGE....
• BTC3K-250.oo VOLT1()'14" SPARK TESLACOIL
• LHC2K-SIMULATED MULTICOLORLASER .
• BLS1K-1oo.ooo WAnBLASTER DEfENSE DEVICE
• ITM1K- loo,000 VOLT 20' AffECTIVE

RANGEINTIMIDATOR ..
• PSP4K- TIMEVARIANT SHOCK WAVE PiSTOL ..
• PTG1K-SPECTACULARPLASMA

TORNADO GENERATOR ..
• MVPIKSEEIN DARK KIT.. .

ASSEMBLED
• PG7OH-MULTICOLORED VARIABLE

MODEPLASMAGLOBE"7" .........
• BTC1G-50,000 VOLT- WORLD'SSMALLEST

-- - TEStACOIL .... ........ .....
• LGU4G-1MWHeNe VISIBLE RED LASERGUN ....
• TAT20 AUTO TELEPHONE RECOROINGDEVICE
• GPV1G-SEE IN TOTALDARKNESSIRVIEWER ......
• L1SnG-SNDOPER PHONEINfiNITYTRANSMlnER
• IPG7G-INVISIBLE PAIN fiELD GENERATOR-

MULTI MODE ... .. .. 74,50

• CATALOG CONTAININGDESCRIPTIONS Of ABOVEPLUS
HUNDREDSMORE AVAILABLEfOR S1 .000RINCLUDEDfREE
WITH ALLABOVEORDERS.
PLEASE INCLUDE$3.DO PHON ALL KITS ANDPRODUCTS
PLANSARE POSTAGE PAID.SENDCHECK, MO,VISA, MCIN
US FUNOS.

INFORMATION UNLIMITED
P.O. BOX71 6 DEPl,RE,AMHERST,NH03031
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DO YOU

REALLY
GET THE BEST BUY

FROM

THEM?
~

t's face it: There will always be some outfit
that can undercut a published price. They

do it by having no overhead , and no
responsibility to you, the consumer.

"So, you want that Jerrold 450
combo? The one that racine cable - ­

Co" Inc., is offering for $199OO?
Well, that's a good price,but

here's what I'll do..." What may
happen is that you may save a

couple of bucks at the time. But suppose
there 's a problem (and it happens to the best

of them,) and you call that " Dealer"... This cou ld be what you'll hear:
" No, Steve isn't here. He moved out, the bum! And he owes me $43700 on the phone bill ! No, I don't

know about any guarantees on your Gera ld, who's that? Listen, if you see that creep ..." etc.
At racmc cableco.,you've got an established company who will be here for you,time after time.We may be tough compet itors, but we've

got a soft spot for our cl ients! Try us, and be treated right -and we'll prove it by giving a one-year warranty on everyth ing we sell.

CheCk our prices on ScleRUflcAtlanlaUnllsl

ITEM

RCA 36 Channel Converter (Ch.3 output only) •••• . .••••..

Panason ic Wireless Conver ter (our best buy) .

400 or 450 Converter (manual fine tune) . .. . . . . . . .. . .. . . . . .. . •

...Je rro ld 400 Combo .

Jer rold 400 Hand Remote Cont rol . . . ... . . . . • . . . . . . • • . • . . . . . .

*Jerro ld 450 Combo .

*Jerro ld 450 Hand Remote Control .

Jerrold SB·Add·On . .
*Jerro ld SB-Add-On wit h Trimode .

" M-35 B Combo unit (Ch.3 output only)

* M -35 B Combo unit wi th VariSync . . . . .

1
UNIT

29.00

88.00
88.00

169.00
29.00

199.00 '
29.00

89.00
99.00
99.00

109.00

100R
MORE

18.00
69.00
69.00

119.00
18.00

139.00

18.00
58.00
70.00

70.00
75.00

ITEM

*Minicode (N-12 ) . .

* Mi nicode (N-1 2) with ve rt Sync .

* M inicode VariSync wi th Auto On-Off. .

Econocooe (minicode substitute) .

Econocode with VariSync .

" MLD-1200-3 (Ch.3 output) . .
" MLD-1200-2 (Ch.2 output) .
"Zenith SSAVI Cable Ready .

Interference Filters (Ch.3 onl y) .

" Eagle PD-3 Descrambler (Ch.3 output only) .

*Scie ntific Atlan ta Add- on Replacemen t Descrambler .

1
UNIT

89.00
99.00

145.00
79.00

89.00
99.00
99.00

175.00
24.00

119.00

119.00

100R
MORE

58.00
62.00

105.00
52.00

56.00
58.00
58.00

125.00
14.00

65.00
75.00

Name _

Acct. # Exp. Date '---- _ o
mo
m
~
OJ
m
JJ

D MastercardDVisaDC.O.D.D Money OrderD Cashier's Chec k

Quantity Item Output Pr ice TOTAL
Channel Each PRiCE

SUBTOTAL
California Pena l Code #593- D forbids u s fro m Shipping Add
sh ipping a ny cable descrambli ng un it to an yone $3.00 per unit
residin g in th e state of California. COD & Credi t
Prices sub ject to change w ith out notic e Cards-Add 5%

PLEASE PRINT TOTAL

State __Zip Phone Number (

Address City _

Signature' _

FOR OUR RECORDS

DECLARAT ION OF AUTHORIZED USE - I. the undersign ed. do hereby declare unde r penalty of perjur y
that all products purchased, now and in the future. will ori ly be used on cab le TV systems with proper
authorization from local officia ls or cable company officials in accordanc e with all applicab le federal and
state laws.

CHECK US OUT-WE' LL
MEET OR BEATTHE OTHER'S
ADVERTISED WHOLESALE
OR RETAIL PRICES!

~

IMPORTANT. When ordering, please have
the make and model number of the equipment
used in your area- Thank you!

*Call for availability

Prices subject to change without notice

Pacific Cable Co., Inc.
7325% Reseda Blvd., Dept. R-12

Reseda, CA 91335
(818) 716-5914 • (818) 716-5140

• NO COLLECT CALLS! •

Jerrold is a regi stered trademark of Genera l Instruments Corp . Dated: Signed: _
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FINALLY!

SEN D STA MPED ENVEL OPE FOR LIST OF OTHER EQUIP A VAIL ABLE.

OUALITY [LtCTAO'ollCS SI"lC[ IITl ~------------J

PO BOX 7 BIXBY. OK! ,4008

SPARTA N DISTRIBUTINGSURPLUS
SATElUTE EOUP MENT

PLANS : solar, wood differential thermostat; wood­
stove audible blower control; microprocessor AC/
DC controller; auto tremble alarm; VLF receiver.
$5.00 each. AUTOMATION CONTROL SYSTEMS,
823 W. Durham, Cary, NC 27511.

SELECT TV patents plus complete explanations of
authorization, polarity status, audio, sync modifica­
tions $14.00. SIGNAL, Box 2512-R, Culver City, CA
90231.

TOP quality imported, domestic kits, surplus, dis­
count electronics, computer components, free cata­
log. TEKTRASONIX, 1120Avenue of the Americas,
1/fl suite 4038, New York, NY 10036.

NEW SURPLU S INVEN TORY FROM SATELL IT E EQU IP. M"NUF.

COMP LETE PLANS TO BUILD A HIGH QU ALITY SATELUTE BLOC K RECE IVER

KIT INC LUDE S S CHEMA TIC S. PART S LIST , METAL CASE , SIL K-SCREENE D

FRONT PANE L., PRINTED CIRCUIT BO ARD WITH CONTROLS ATTACHED.

535.00 & 2.5 0 SHIP. MONEY ORDERS OR CASHIERS CKEC K QNLY.

PLANS. Car radio amplifiers, 50W., 100W., 200W.
per channel. Plans for all $10.00 complete. DBS,
P.O. Box 261632, Tampa, FL 33685.

ELECTRONIC House Bimonthly magazine cover­
ing smart houses, integrated electronics, security,
energy, sensors, more. Send $14.95 for one year
subscription to: ELECTRONIC HOUSE, Dept. RE,
524 East McKinley, Mishawaka, IN 46545. (219)
256-2060.

PROJECTION TV...Convert your TV to project 7
foot picture. Results comparable to $2,500 proj­
ectors....Total cost less than $30.00. Plans and 8"
lens $21.95 ...llIustrated information Free ...MAC­
ROCOMA-GD, Washington Crossing, PA 18977 .
Creditcard orders 24hrs. (215) 736-3979.

DECODING plans and theory booklets. Video tape
copy protecti on, removes flashing and jitt er, 30
pages, $15.45. Jerrold DI and DIC decoder theory,
12 pages, $6.95. Gated pulse decoding plus new
universal single level suppression decoder, works
on Hamlin , Je rrold , Sylvania, Eagle, 39 pages,
$15.00. Video scrambling techniques, the original
secret manual , sinewave and Zenith SSAVI , 57
pages, $14.95. Hidden signals on satellite TV, 178
pages, $16.95. P.C. board and kits available. ELE­
PHANT ELECTRONICS INC., P.O. Box 41865-J,
Phoenix, AZ 85080. (602) 581-1973.

FREE catalog 99-cent kits-audio, video , TV,
computer parts. ALLKIT, 434 W. 4th SI., West Islip,
NY 11795.

CATALOG: hobby/broadcasting/1750 meters/ham/
CB: transmitters, antennas, scramblers, bugging
devices, more! PANAXIS, Box 130-F12, Paradise,
CA 95967.

CRYSTAL radio sets , plans, kits, catalog $1.00.
MIDCO, 660 North Dixie Highway, Hollywood, FL
33020.

BUILD this five-digit panel meter and square-wave
generator including an ohms, capacitance and fre­
quency meter. Detailed instructions $2.50. BAG­
NALL ELECTRONICS, 179 May, Fair fi eld , CT
06430.

miD all. An 1 nterestfng and worth~

while proj ect. This EASY-
:..J TO-BUILD circuit l ets you7 use any reg ul ar TV set as

a s imple OSCILLOSCOPE.
DETAILED PLANS : S4. 95 Buil d fo r l es s t han SID.

TV -SCOPE 110 IIlOIFICATIONS TO TY !
Si nql e or dual t r ace .

PENN RE SEARCH, Box 3543 Send for FREE CATALOG of
Williamsport, PA 17701 oth er pl ans and kits ,

STRANGE st uff . Plans, kits, new items. Build satel­
lite dish $69.00. Descramblers, bugs, adult toys.
Informational photo package $3.00 refundable. 01­
RIJO CORPORATION, Box 212,Lowell, NC 28098.

DETECTIVES, experimenters. Exciting new plans.
Hard-to-find micro and restric ted devices . Large
catalog $5.00, refundable on t st order. WILS ON

-P.O~Box5264;-AL:iQUsfa."GA-30906 .

VIDEOCIPHER II manual 120+ pages/Oak "Orion"
120 + pages, either-$27.45-both $49.95. Plans,
kits, descrambling books. Catalog-$2.00. MICRO­
TRONICS, P.O. Box 6426, Yuma, AZ 85364-0840.

PLANS. Plasma display, HV generator, CB modu­
lator, linear amplifiers , pain field generators, shock
sensor. Plans for all $20.00 complete. AET, Suite
173, 5800-A, North Sharon, Amity Rd., Charlotte,
NC 28215.

NOVE LTY ty pe electronics projects fo r the
gadgeteer. Unusual, fascinating, and fun. Free infor­
mation. TAYLOR ELECTRONICS, P.O. Box 1612,
Destin, FL 32541.

CIRCLE 74 ON FREE INFORMATION CARD

(~& SOLID STATE SALES TEL (617) 547·7053 WE SHIP OVER 95 'Yc
, -FAX 617-354-1417 OF OUR ORDERS WITHIN

P.o. BOX 740 - SOMERVILLE, MASS. 02143 TOLL FR~;R~~~5230 24 HOURS OF RECEIPT

1 50
' .5

. . 3 .50
. 3 9 5

31$1.00
$30

51$1 00
S .so
$ .85
$1 .00
$ 1.10
$ 1.75

PAL 's

MUl TI T UR N
TR IM PO TS

!}()OHM
1000H'"

1000 OHM

51( 10K
201( SOl( lOOK

3/$2 .00

IN4 148 (lN9 14 )

1511.00

16L2 .
16R4 .
16LSA .
:?OR8A

DIP SW ITC HES

15U F 16V
22 UF 10V
JOUF BV
33U F 15V
"'7UF lO V
68 Uf 20V
100 UF 16V
330U F 10V

2O ~~0 n?IO DES Sl .95

CT5206 4 e POI,t,OO .75
CTS 206 7 7 PO\l( ,on 95
CTS 206 8 8 PUlO ll,on 95
CTS 2OG10 10POI,t, on 125

P R IN TED CIRC UIT BOA R D
4" ll li" DOUBLE SIDED EPOXY

.75 BOARD ED 1/ 16" THICI(

.15 $60u . 5/$260

.95

TANTALUM CAPACITORS
22UF 35V 51$1.00

."'7UF 35V 51$100
68U F 35V 5/$1 .00
l UF 20 V 5/$ 1.00
2.2UF lO V 5/$ 1.00
3 3U F lO V 41$1.00
4.7 UF 20V "'1$1.00
6 .8UF 20V "'/$ 1 00
10UF 20 V $ ,"'0

FU LL WAVE
BR ID GE

P RY 2A 6A 25A
100 14 0
200 80 1 30 220
400 1 00 1 65 330
600 1 30 1 90 4 40

REGULATORS
LAS39 U .• . • $5 .95 3231( ILA140 51... 52 .95
78 L0 50r 12 •.• • . $ .30 LM337 . ...... • $2.75
78M0 5. 12 or 15 . . $ .40 LM3381( . . . •. • . $3.75
LM305 • ...• .. • $ .75 340T ·5.6.8.12.
30 9K . . . $ 1,25 15.18 or 24V. . • . $ ,4 5
LM31 7T • .. . . • . $ .90 n 3. . . . $ 45
320T ·5.12.15 or 24 . . • . . . $ .55

L14 11-IR DeteCtOr . . . . 3 ;$ 1.00
FP 100 PhOlo Tran$ . • . . • . $ .50
Red LEO', .2" . . ...• . .. .. •. ..... .. 101$1,00
Yellow, GrNn . 0 ' Amber I II LEO', .l" . .. 81$100
F';"d·GrN n B,pol" LED . . . •. $ .90
Red·Yeliow 8, polllr LEO $ .90
MLED92 IR LED. . . . . . . . .. $ ,40
MRD148 Phot o Di rt. XTOR .. . . • • S 60
IL·50pto Isoil tor$ . . . $ .60
4N45.0pto COl.I pllr . . .• $ .60

DI SC CAP AC ITORS
.1UF 16 V•. 101$1.00 . 100 1$8 .00

.0 1UF 35 V.. 16 1$1.00 . 100 /$5.00

S ILICON POWER RE CT I F IER S

PRY l A 3A 12A 50A 125A 24 0A
100 05 14 35 90 600 7.no
200 at> .17 50 130 «oo I U O(I
400 09 25 65 1 50 1000 1200
600 .11 30 .80 200 13.00 15 00
800 .13 .35 1 00 250 16 00 1800
1000 .20 45 l.25 300 2000 2600

RCA. Hc 2500
60 WA TTS $34.95

50 L1D STATE HYBRI D
LINE AR AND AUDIO AMP

BAND WIDTH 30 I(Hz at
60 WATT5. 7 AMP OUTPUT

TTLSIZE
RELAYS

5VS PST
5V DPST

12V DP5T

SENDS 25 FDA OU R CATA LOG FEA TURING
TRANS ISTORS '" R ECTlF lEAS

,.5 HAMI"SH IRE ST .• CA M BRIDG E, M ,uS. 02 139

74 L5240 65

~:~~;:~ ~; r=="'-'--~;:;:;;7;':'7::::;:::~----'
74L5243 .65
74 L5244 65
74 L5245 .75
7"'LS246 1 <1 0
74 LS247 .75
74 LS243 65
74 LS25 1 .45
74 LS253 .45
74 LS257 .39
74 L5258 .45
74 L5259 1.20
7<1 L5260 45
74 LS265 .55
74 L5273 .75
74 152 70 .30
74L 5280 1.70
74 L5 283 .55
74LS29 0 .80
74 L5293 .80
74 L5298 .55
74 L5320 200
74L5322 300
74L5323 2.40

74L 5365 .39 1-~~~"';~=l'2i~~~iES-;;:~174 L5366 .39
7415367 .39
7415368 .39
74153 73 .75
74 L5374 .75
74 L5377 .75
74 L5386 45
74 L5390 1.10
74 L5393 .75 f-------'----,----•
74 LS398 2.50
74 L5445 200
74 L554 1 1.40
74L5625 1,75
74 L564595
74L566 8 1 45
74 LS670 .95

25 LS2521 1.95

3 5 74HCSERIES 74 HC25 7 .55
.35 74H C125 .50 74HC259 .60
.3 5 ] 4H C13 3 .60 14HC27 3 80
.3 5 74 HC131 . 75 74 HC3 54 .9 5
.3 5 74HC 139 ... 5 74 HC3 13 .80
40 74HC l5J .5 5 74 HC374 .80
35 74HC l 54 1.75 74 HCS33 1 .35

.3 5 74HC157 .50 74HC5~ 135

.3 5 7.. HC162 .5 5 74HC573 2 50
40 14HCl63 .5 5 74 HC595 2 .50

.4 5 14HC l64 80 14 HC&40 2 .00
"'0 7"'Hcn", .60 704 HC4002 .50
"'0 7"'HC175 .60 7"'HC4020 1.10
.70 7"'HCl904 .70 7"'HC4066 .60
.35 74HC2"'0 .75 7"'H0451'" 3 20
"'0 7"'HC2"'2 .75 7"'HC"'538 1."'0
."'0 74H C2"'''' .80 7"'HC04 543 1.40

74LS SERIES
711.500 .17 74 L511 2 .29
7"'L501 .17 74L51 13 .33
7"'L502 .17 74 L5 11'" .33
704l503 . 17 74 L5123 ."'5
7"'LSO'I .17 7"'L51 25 .35
74 1505 .17 7"' l5126 .35
7"' l508 .17 7415132 .39
7''' l509 .17 7"'L5136 .35
74 L510 .17 7"'L5137 90
7"'L511 .20 7"'l5138 .39
7"' l512 27 7"'l5139 39
7"' L513 .25 7"'L51"'5 .10
7"'l514 .36 74 L5 1"'7 1.00
74 15 15 .25 7415 148 .90
74 1520 .17 74 15 151 .39
74L 52 1 .22 74 15153 .39
741522 .22 7415 154 1.50
74 l 526 .23 74 15 155 .55
74 l 527 .23 7415 156 4 5
741528 zs 7415157 .35
741530 .17 7415158 .20
7"'LS32 .17 704 l5150 .29
74 L537 .26 74 LS15 1 ."'9
7"'l538 26 74L5162 49
74 l5040 .17 74 L5163 ."'9
74LS42 .35 7"'LS I64 .4 5
7"'lSo48 55 74 LS165 55
74LS51 .17 7"'LS166 95
74 LS!>4 .22 74LS 169 .90
74LS73 .25 7"'l 5170 .80
7"'l57'" 24 74 L5173 "'9
741575 29 7"'l5174 .39
7"'L5 76 29 74 L5175 39
7"' L583 .45 74 L518 1 140
74 L585 45 74151 90 49
7"' LS85 .22 74L51 9 1 49
7"'L590 .39 74L51 92 .65
7"'L59 2 45 74 L5193 .65
741593 "'5 74 LSl94 65
74 L595 48 74L5195 65
74L596 49 74L5196 55
81L598 1 .40 74L5197 .55
7"' LS107 35 74 LS22 1 55
74LS109 .35

74H COO
74 HC02
74Heo.
7-4HC08
7.Hel O
].Hel l
7. HC20
,.He30
704HC32
7"HC~

l4HC51
7"'He]•
] "'He] S
' '''Hess
7. HetO]
7. HelQ9
7.He l l 2

TERM5 : FOB CAMBRIDG E. MASS SEND CHECI( OR MONEY ORD ER

MINIMUM Tel EPHONE . COD. PURCHASE ORDER OR CHARGE $20 00
MINIMUM MAil ORD ER $500

POSTAGE ADD 10% FOR ORDERS UNDER $25.00

RA TES :gg~: ~g: g=g~:~ ~~~~~~~~.oo AND $~.OO

V20·S 10 .9 5 CPU's&CHIPS RAM ', SC R'$ T RI A C' s
V20· B 14 .95 8086 8 .00 20 16 1.150 1.5A 6A 35 A 75A PRV l A l OA 25A
INS26S0 2 .50 8088 7.50 2 1L02·3 . ' 0 TIP 3 18 NPN S, TO·220 . ... $ .40 100 .35 401 .40 100 35 60 1.40
Z80A CPU 1.75 8155 ·2 2.7 5 210 1A·4 1.50 TIP 328 PNP S, TO·220 . . . . $ .40 200 .40 50 1.80 200 .50 .80 1.90
Z80 8 CPU 3 .75 82\)2 9 .00 211 1A 1.7 5 TIP34 PNP S, . . . • $ .95 400 .60 .70 2 .<10 e.00 '00 .70 1.00 2.60
Z80A CTC 1.95 82\)3 16 .00 2112 ,1 1.9 5 TI P 111 . .. .• • $ .50 600 .80 1.00 3 .60 12.00 600 1.00 1.20 3.60
zaOA DART 5.25 82 12 1.4 5 2114·2 1.00 TIP 12 1 NPN 5, US" . .• .• . $ .60
Z80A OMA 5.50 8214 3.75 2118·4 1.7 5 TIP 14 1 NPN 5, US7 • • . . .• $ 1.00
Z80A P10 1.95 82 16 I.SO 2147 -3 2.50 TIP 14 5 . . . $ 1.35
Z80A5 t O 5 .SO 82 24 2 .25 3242 5.00 2N1307 PNP GE TO·5 . • . .• 5 .40 LM387 95 145 6 80
Z808510 9 .95 8226 1.60 TMS3409 1.75 DP52000 -0UAL L062 cP .5 LM39 3 .' 0 ".. .SO
82043 2.75 8237 ·5 6 .50 '-1K402 7-3 .90 POWER OAR L. . . .• .• . $3 .95 Tl 064 CN 1.00 LF398A 3 .00 LMI80 8 1.75
AM02901 ' .00 8238 3 .95 TMS40 50 NL 1.75 2N22 22 NPN 5, TO·92 . . • 71$1.00 TL072 1.00 I F-411 1.25 A027IXlLO<I.95
65 02 2.75 82 50 ·A 6 .75 MK4096 · 11 1.25 2N2907 PNP 5, TO·92 • . . . 7 /$ 1.00 l M79 BCT 60 AD506.1--l 2.50 LM2901 .5
65 22 3.SO 825 1-A 2.<10 4108-3 1.60 TIP 295 5 PNP 5, . . . . $ .70 TL082 .0 53 7 I.SO CA30 18 1.95
680 0 1.75 8253 1.75 4 116·2 .70 2N30 55 NPN 51 TO·3 .. S 50 TL084 100 LM555 .29 CA3045 I. 2\)
6802 -4.50 8 255·A·5 1.8 5 4 118-4 1.75 MJ E30 5ST. . . . . . • . . . . $ .60 LM20 1 .75 LM556 ." CAJ078AT 1.50
68 03L 8 .00 825 7 2.-40 4 164 ·15 1.2 5 2N377 2 NPN 5, TO-3 . $1 .25 LM301n4 8 ,35 558 1.10 CA30ao 85
68 09 5 ,50 825 9 2.40 4 12 56· 15 3.SO 2N39 04 NPN 5' TO·92.. . . 7/$ 1.00 l M307 " A056 1 3.00 CA308 9E 1.75
681 0 1.75 8272A 4. 75 446 4·15 ' .00 2N39OG PNP 5110·92 . . . . 7/$ 1.00 L"'3 08 OS 564 1.75 CA309 4 1.30
68" 1.75 8275 9 .00 MK4802 5.00 2N490 1 PNP 5, TO·3 . . . ... 5 1.00 LM311 ." 56 5 .' 0 CA3130 .90
6845 ' .SO 8279 5 2.75 Z6104 ·4 2.50 2N5296 NPN TO-220 . $ .50 l M318 1.00 556 1.25 CA3140 .75
685 0 1. 75 828< 2 .50 61 16·3 1.60 2N6 109 PNP 5, TO·220 . . $ .55 LM319 1.10 56 7 .75 5G35 24 1.25
68 75 ' .SO 828 8 4 .75 6 167p ·3 ' .SO MJE 13009 A 400V NPN . . " $ 1.00 LM324 35 NE570 2.SO 5G3543 .70

8035 1.7 5 83 55 12.95 6264lP·15 ' .SO MRF-8004 CM R F NPN • . •• $ .75 LM339 .SO NE592 .e5 5G3544 100

80< 8 500 8748 7.50 8 118012 4.95 L"'348 .55 709C H .80 ~13701 E 1.75

TM5992 7NL 9 .95 lF35 1 .as 7 11CH .60 LM3909 8080<. 2.SO LF353 .55 733 .5 41 36
80 8SA 2 .75 88OOOL8 8 .SO OISC 74170 1.50 .85

Controllers TI l lC SER IE S
74 173 .75

LF3 55 .35 73. 1.50 505000 1 ,75

ROM's 07 65C •.so "00 .1' "80 ." 74 174 85
LF356 .85 7"'lCV .1' N5".. .75

lNS26 51 ' .SO 177 1 4.75 740 1 .1' 7483 .SO 7""75 .85
LM358 ." ,,, .SO N5596A 1.SO

REGiSTERS TP B18S42 3 .SO 179 1 9 .50 7402 .1' 7485 .5' 74 176 .75
l "' 3 70 1.60 OACoaoO 2.95 506000 1.00 .

825 123 1.50 179 3 ' .SO 7403 .ts ".. .35 74 177 55
LM380 85 xcc " )3 8 3.9 5

"' ''' 1402 1.75 82 5 126 1 .95 l M,.., 1.60 080 9 CNN 8.95 8700C J 595
MMI403 1.75 82 S129 , . 5 1795 12.00 """ .1' 7<8. 1.90 74180 .75 LM386 .85 MCI3 30 1.00 LM13080 .5
M"'1 4Qol 1.75 82 5 130 1.95 1797 12.00 740 5 25 7490 .3' 7418 1 2.00 MC1355 1.25
",M5 0 13 2 .50 8251 3 1 1.50 279 7 7.95 7«,. .27 7491 ' 0 74 182 .75 MC139 1 1.00
M"' 505 5 2,5 0 l'P8 :285166 9 .50 7407 .27 7492 .SO 74184 1.50 74C91 51.10 4027 .35 4072 .20
MM5056 2 .50 82 5 19 1 4 ,50 CRYSTALS 7408 " 7493 35 74190 .80 74COO .25

7454 74 3 .95 2000 6 .144 7<09 .18 " ... .80 74 191 80 7" ' '''' .25 74C92 1 350 40 28 .55 4076 .55
MM50 58 2 .SO 270S 3.75 3000 8.000 7410 .18 7495 .55 74 192 .75 74C08 .25 ' 001 .1' 4029 85 4077 .28
MM5060 2 .SO 2716 + 5V 3 .75 3 12 10 .000 7411 25 749 6 .60 74 193 .75 74C l 0 .2' '002 20 4030 .35 ' OSl 20

INTERFACE 273 2·3 3 .75 3. 579 18 .000 74 12 .25 74 107 .30 74 194 .80 74C14 55 '006 85 40 34 1.40 " ,.2 .2\)

AY5 -10 13A 375
2764 25 ' .00

' .000 18 <1 32 7<1 13 .35 7<1 1161 .20 7419 5 .80 74C20 25 ' 007 .20 4035 85 '093 "27128 ·30 ' .00 '008 85 ' ''''0 .55 '099 1.40
AY3 ,10 150 4 .75 27256 ·25 8 .00 5 000 20 000 7<11<1 .es 7<11 21 .30 74 196 .75 7<1C32 .as
"88 '0 334 1A 23' 8 000 34 .560 7<1 16 .25 741 22 .as 74197 80 7<1C42 1.10 '009 .35 ."", .75 'SOl .5

".. '0 3628A·3 3 .00 1.75 ea. 74 17 .25 741 23 .ae 741991.25 7<1C74 .55 4010 .35 '"..2 55 'S03 ."
TRl 60 2B 3 .95 8256,5 1.25 " 20 .20 7412 5 es 742 21 1.25 74C76 60 4011 .1' "'<3 85 '506 .75

BRl94 1L 5.SO NO . 30 7<1 25 .27 74126 " 742731 .00 7<1CB5 1.2 5 .40 12 .25 'IlK' .55 45 10 85

WIRE WR AP 7426 .30 74145 .60 74278 1 95 7"'CBS .as 40 13 .35 ",<5 85 45 11 85
AY5-3600 PRO 9 95 40 14 .6 5 ,"", 85 4 512 . 15
CRT5037 18.95 WI RE SING LE 7427 .27 741 481.20 74279 .70 7"'C93 1.00

S TRA N D 7430 .20 74 150 1.35 74298 .60 7<1Cl54 3.00 40 15 28 ",,, es 4514 95
MMSJ 0 7 7'5

7432 .27 74 15 1 .55 7<1365 .85 74C 157 ' 5 4016 .28 ,"". 28 4 515 1 60
8830 2SO 100' . .5 1.40

743 7 .27 74 153 .55 74367 65 7"'C16 1 .5 40 17 - s aoeo .28 45 16 75
88 33 2 .SO

7438 .29 74 154 1,25 743 90 90 74C174 .5 40 18 OS 4051 85 451 8 .85
8834 200 WIRE ~ 520 .15

7440 .20 14 155 " 751 14 ' 0 14C175 .e5 40 19 35 4052 85 452888 38 2 00 WRAP OB 74156 .ze 75-115 74C1 93 1.25 402 0 .55 4053 OS .15
744 2 ." '0 4 529 1,40MPY112 K 2500 SOC KETS CONNECTOR 7445 65 14 157 .55 753251 .50 74C24 5 1.75 402 1 65 . 06 0 85

'538 .s514 PIN " DS9P ' $ .80 74 158 .60 402 2 65 ' 06 8 .2874471 .00 74 160 85 7549 1 1.00 74COO1 .35 '53' I SO
DIPSOCKETS 16 PIN 50 D895 · S .95 " SO 20 7416 1 65 9601 1.00 74C90 2 ' 0 4023 25 ' 06 8 35 4 5418120

8 PIN '0 22 PIN .15 18PIN 6. HOODS $ 85 7472 .29 7416 2 65 9602 90 J.4C903 .80 4024 .. '06' .19 45 53 1.75
14 PIN . 11 24 PIN 20 lO PlN .90 OB25P . $ 1 25 7473 35 74163 6 5 . 8T26 1.10 7"'C907 .75 4025 25 4070 28

'''3 90
16 PIN .12 28P IN .20 24 PIN 1.10 0 8255 • $1. 50 747 4 .32 74164 .85 8T28 1.10 '026 125 4071 20 4 58 5 75
18PIN . 15 <1 0 PIN 25 28 PIN 1.25 HOODS $ .65 7475 <5 )4 165 85 8T97 1.10
20 PIN . 18 40 PIN 1.80 7''7 6 SO 74 166 1 00 8T98 11 0 PLEASE CALL FOR QUANTITY PRICING

en
o
Zo
a:
t­o
W
-I
W

o
o«
a:

108



..

'.,
" II]

...e
.~ ~;Q

1EcDrrCtlli §IJuffiltlt@rrlillil~ IPIT@cllon~lt~

If you would like to know more about these
Tenma products, ask for our free catalog...
Call TOLL-FREE 1-800-543-4330

In Ohio call 1-800-762-4315
In Alaska or Hawaii 1-800-858-1849

#72-040 Tenma Capacitance Meter
• 3 \'z digit LCD display. Zero adjustment. In or
out of circuit measurements. Fuse protected
• Low battery indicator. Comes complete with
test leads, carrying case and owners manual

o
m
o
m
s:
OJ
m
JJ

#72-060 Tenma Compact

~
. ~j DMM

.~ > .3\'z" shock-mounted LCD display
. ' ... • Transistor gain and diode test
~ . . . .~ . Overload pr?te~tion
~:" • Low battery indicator

s: • Comes complete with test leads and
owners manual

#72-075 Tenma Rotary Dial DMM
• AC and DC current up to 20A • IOMohm input
impedance. Overload protection. Auto-polarity
• Low battery indicator. Comes complete with
test leads, carrying case and instruction manual

.•.
I

#72-430 Tenma True RMS
DMM/Frequency Counter
.4\'z digit LCD display • True RMS AC

.• voltage and current measurement
• IOMohm input impedance
• Frequency counter. Data hold
• Audible continuity test. AC and DC
current measurements up to 10 amps
• Overload protection. Diode test
• Auto-polarity. Comes complete with
test leads, carrying case and owners
manual

Note: All products shown have a 1 year limited warranty.

,..-.-Il #72-058 Tenma Autorange DMM
• 3\'z digit LCD display • IOMohm input impedance
• Auto/manual range selector. Audible continuity
tester. AC and DC current up to lOA • Switchable
Lo/Hi power ohms for in-circuit resistance tests
• Overload protection. Low battery indicator
• Auto-polarity. Comes complete with test leads,
carrying case and owners manual

e MCM ELECTRONICS
mcm 858 E. CONGRESS PARK OR.

CENTERVILLE. OH 45459

A PREMIER Company SOURCE NO. RE-39

#72-050 Tenma 3% Digit LCD
Multimeter
• Transistor gain and diode test
• IOMohm input impedance. AC and
DC current up to lOA. Low battery
indicator. Overload protection
• Comes complete with test leads,
carrying case and owners manual

-

#72-445 Tenma Compact
~~, DMM/Logic Probe

.3\'z" shock-mounted LCD display
• Transistor gain and diode teat
• Audible continuity test. Overload
protection. Low battery indicator
• Comes complete with test leads,
carrying case and owners manual

#72-045 Tenma Combination
DMM/Capacitance Meter
• Measures capacitance from IpF-20tJF • IOMohm
input impedance. Transistor gain and diode test
• Audible continuity test. AC and DC current up
to lOA • Resistance up to 20Mohm • Overload
protection. Auto-polarity. Comes complete with
test leads, carrying case and owners manual

#72-370 Tenma LCR Meter
• Measures inductance from ItJH-200H in six
ranges. Measures capacitance from .IpF-200tJF in
seven ranges. Measures resistance from .0Iohm­
20Mohm in seven ranges. 3 \'z digit LCD display
• Fuse protected. Low battery indicator. Comes
complete with test leads, carrying case and owners
manual

CIRCLE 87 ON FREE INFORMATION CARD 109



REMOVE vocals the easy way from records. Mono­
cable complete with instructions $12.95. TRONCO,
Box 453, California, MD 20619.

ULTRASONIC ranging system meas ures dis­
tances from 6" to 35' . I/O is TIL compatible, can be
connecte d direct ly to most compute rs. Experi­
menter's kit includes one SN28827 ranging module.
one Polaroid 50KHz electrostatic transducer, and
user's manua l with data sheets . Great for alarms.
computer mapping . robotics , etc . $59.95 + $2.00
postage . $2.50 for COD. 1.0. MICRODEVICES,
P.O. Box 2386. Canoga Park. CA 91306 . (818)
348-8312.

DESCRAMBLlNG, new secret manual. Build your
own descramblers for cable and subscription TV.
Instructions. sc hematics for SSAVI , gated sync.
sinewave. (HBO, Cinemax, Showt irne, etc.) $8.95,
$1 postage. CABLETRONICS, Box 30502 R. Beth­
esda. MD 20814.

Jerrold Products inclu e " ew Jerro
Tri-Mode," SB-3, Hamlin , Oak VN-12,
M-35-B. Zenith , Magnavox, Scientific
Atlanta. and more. (Quantity dis­
counts) 60 day warranty. For fast ser­
vice C.O.D. orders acce pted. Send
SASE (60 cents postage) orcall for info
(312) 658-5320 . Midwest Electronics,
Inc.!, HIGGINS ELECTRONICS, 5143-R
W. Diversey, Chicago, IL 60639. MCI
Visaorders accepted. No Illinois orders
accepted. Mon.-Fri.-9A.M.-6 P.M.CST

SATELLITE antenna special, 6 1/2 foot. mesh con­
struction , po la r mount. UPS sh ippable. $159.
D.N.F., (313) 437-5565 .

SATELLITE descrambling manu al , Video Cypher
II. Schematics. thorough explanation of digital audio
encod ing , EPRO M code, DES. (HBO. Cinemax,
Show1ime.) $10.95, $1 postage . CABLETRONICS,
Box 30502 R. Bethesda , MD 20814.

••• · SCRAMBLING.NEWS· · · ·
PAY TV AND SATELLITE DESCRAMBLING

Schemancs. Iheol bypasses. 13cable. 7 satelhte . NewSAturn-

~nUs~e\~;~I~~0-~i 4 .1~ 9~~rtg;~~r~thd~~1;~cIE~ir9~lo~,&~.
MMDS Handbook Microwave hacking 59 95. BUild SalelllleSVs=
lems Under S600512.95. Any3 S27. Scramblln News Monlhly
Feature articles. product reviews. law history. patents 24.95yr.
Sample S5. Wmler cataloq S1.

Shojiki Electronics Corp. 1327ANiagara sr. ,
Niagara Fall s. NY14303. COD 's 716·284·2163

BUSINESS OPPORTUNITIES

HOME assemb ly. Assemble PC boards for video
accesor ies. We supply materials. No experience
need ed $7.50 per hour. Se nd se lf-addr essed
stamped envelope, to: MICRON -ELECTRONICS,
Box 4716 Akron. OH 44310.

SATELLITE TV

SATELLITE TV equip ment. Buyers guide. discount
prices. $2.00 N.E.C.S. INC. , Box 22808-R4 . lillie
Rock. AR 72221.

SATELLITE TV receiver kits! LNA's! Instruction s!
Schematic s! Catalog $1.00 (refunda ble) : XANDI
ELECTRONICS, Box 25647 , Dept. 21Y. Tempe , AZ
85282.

I CABLE TV Secrets-the outlaw publ ication the ca-
fIi.~"ii11 .9-2.7 GHz Parabolic Dish 40' dBGain ble companies tried to ban. HBO, Movie Channel.

LIFETIMEWARRA NTY Showtim e, descramble rs , conve rte rs, etc. Sup-
Complete System $89.95 (ShippingIncl.) pliers list included $8.95. CABLE FACTS , Box 711-
Dealer Rates. Replacement Components R, Pataskala, OH 43062 .

& Expert Repairs Available --'-c::-':,.."..:.,...,...,--':-..:.,.,--,::-c.--,---,------,.-=_ YOUR own radio stati on! AM. FM, cab le. Licensed
K& SELECTRONICS Call now forsame DESCRAMBLER. BUild our low c~st satellite TV or un lice nsed . BROADCASTING Box 130- F12

-P.0: SOX34522 ~-day shijlpi ii!Jr --vldeo- only-descrambler- for- all- maJor- movles and- - Paradise CA 95967 . -- ,- ,
PHOENIX. AZ85067 1602)230-11640 spo rts . Uses all Radio Shack parts . Orde r P.C. --,--,--,:..... --- - .- -------,-- -

82creditonphone orders! board and instructions by sending check , money EARN thousands with your own part time elec-
order. or Visa for $35.00 U.S. funds to: VALL EY tronics business. I do. Free proof. information. IN-
MICROWAVE ELECTRONICS, Bear River. Nova DUSTRY, Box 531. Bronx. NY 10461.
Scotia, Canada, BOS-18 0 . (902) 467-3577 . DEAL ERS wanted. Notch filters for any channel.
SEE "after dark" with TELEASE·MAST assort- Send for further information or $15 for samp le unit
ment # 301- (October '86 art icle) printed circuit, (specify output channel of converter). DB ELEC-
Ie 's , transistors, diodes. $25 .00. Shipping $3 .00. TRONICS, P.O. Box 8644 , Pemb roke Pines. FL
JIM RHODES, INC., P.O. Box 3421. Brlstot, TN 33084 .
37625. :-:-=-::-=---:-:-----:-----:-:--::--::--c--:--,----:-;-

DESCRAMBLERS for movies. networks. $149. vid­
eo only. $399 complete. Catalog $4. SKYWATCH,
238 Davenport Road, Toronto , Ontario. Canada,
M5R-1J6.

(J,I)PIONEER'

(J,I)PIONEER"

5'1." CUP MIDRANGE
Tuned cup Paper cone. 1" VOice
COil 9.3 oz. magnet. 50 watts RMS,
70 watts max. Response 320-6000
Hz. 8 ohm imped ance

"'80. 020 ' 1150 $99S
(1·9) (1o-UP)

1S"WOOFE R
20 oz. magnet. 60 wall s RMS, 90
wall s max. 8 ohm imped ance , 1''; ''
voice COIl. 25-2000 Hz.

. 290·160 ' 3095 $2840
(1-3) (" ·UP)

$590
{1o-UP)

f2 70· 050

Call or write today for your free
cata log co nfaining speake rs, semi­
conductors. CATV products. tools,
hardware, TV-VCR parts, and
more.

.15 day money back guarante-e. · $10.00 minimum
order. • COD orders accep lf'd .• 24 hour shipping.
• ShIppi ng charge " UPS chart rate ($2.50 mi n­
Imum ch arge). Hou rs 8:30 a.m. - 6 p.m. EST M-F.

PARTS EXPRESS INr L INC .
340 Ea5t First 51

Dayton . Otuo 45402

FREE CATALOG

HARDWARE AND ELECTRONICS

(J,I)PIONEER

(J,I) PIONEER'

HORNTWEETER
3~ Wide oe persron horn tweeter
1800- 15.000 Hz response 35 wall s
RMS. 50 watt s max. 8 ohm
impedance

B" POLY WOOFER
Clear fibbed polypropy lene co ne
60 wall s RMS. 90 watt s max.
power . 20 oz magnet. 35-2500 Hz.
448 ohm compatible

' 290.055 '2 050 $189S
(1-31 (" ·UP)

CROSSOVERS

(J,I)PIONEER"

9
12" POLY WOOFER

Clear polyp ropylene cone 65
wall s AM S, 11 Ol.. magnet. Ferro
fluid coo led 1',?H voice co il. Trim
ring included . 25-2500 Hz

' 290.100 '1550 $1395
(1·3) (" ·UP)

~~.: wall 5395

~_~watt $750

~.':i,~oowalt $1250

CIRCLE 56 ON FREE INFORMATION CAR D

PIEZO TWEETER
MIg _K5 N 100sA, 3'/)" x 3')," . No
crossover requir ed 50 watt s max­
unum Input power

' 270.010 ' 495 $39S
(1·791 lao-UP)

@ MOTOROLA

CALL TOLL FREE
1-800-255-3525

In Ohio: 1-800-322-3525
Loca l: (513) 222-0173

19 Freeman St.,
Newark, N.J . 07105

TOLL FREE

800/645-9060
201/344-8183

Fax It 201/344-3282

BE:l
GIANT ELECTRONICS, INC.

POWER SUPPLY FOR THE MINI FLOPPY DiSK DRIVE
COMMODOREAMI~6A

+5VDC @ • Amp.

:~~~~c@@,:::: r, .
'39 ea. L ..

t
MULTI NI-CAD COMMODORE 64 CARTRIDGES

BATTERY CHARGER : ~~~~'::lb:~:.S.to;r:~II.r

~
• Super sm••h. Avenge r . Rlctar

Recharge 2 or 4 NI·CAD - R.t • Jupuu.. u ndlng .....glc
uAA Batt" or "AAA Batt" Compo. · Dr.gon. Den· S'mon

hale. Vlduul•• • Star Range r
• Gorf • Blue Print. ABC Vole.

10.00 each . Sal.. Como
$1.50 ea. (10 pc. min.)
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PATCH CORDS 'OPEN FRA M E
5 tlduaiRCA & MONITORS

coer c9 9 Cco: : Ch V Ea.

PIU~ in WALL Quanll'yPncing RE6ULATEDLlNE@R'

T R NSFORMER
A~vaila ble POWER SUPPLY • .

, Computer Gr1Ide ~
• 9.5VDC @ 1 Amp$3.00 +5VDC ~ . Amp. _ _ .'
. , 9 VAC@ 300 MA $1.50 +12VDC @' Ampo ~ ,.':,

: ~~~6~~~ci/~f:,'g~ :.:;:~~:::::lor Hobblel' . '24 ea.
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LEARN TV/VCR
REPAIR

CHANGING careers? Complete handb ook shows
you how. $5.00. Easy steps , MBL, P.O. Box 12002,
Akron , OH 44312.

NOWyou can trainat home in spare timefora money-making
career as a TVNCR Repair Specialist. No previous experi­

encenecessary. Noneed to Quit your job or school. Everything
isexplainedin easy-to-understand languagewithplenty of draw­
ings, diagrams and photos. We showyou how to troubleshoot
and repair video-cassette recorders andTV sets. how to handle
housecallsandshop repairs for almost any make of televisionor
VCR. Tools are included with your course so you can get
"hands-on" practice as you follow your lessons step by step.
Send for freefactsabout theexciting opportunities in TVN CR
Repair and find out how i'ou can start making money in this
great career. MAIL COUPON TODAY il

ICS SCHOiii. OF iVivC'R REPAiR,'De'ptDEOB7I SINCE 'u, Scranton, Pennsylvania 18515 I
I

Pleasesend mefull informationand colorbrochure onhowI can I
learnTVNCR Repai r at home in my spare time. I understandI thereis noobligationand no salesmanwill visitme. I
Name Age_ _ 1I Address _

I City/State/Zip I
L!.h~L _l _ ;;J

ELECTRONIC
ASSEMBLY BUSINESS

NOTCH FILTERS

DESCRAMBLER MODULE

BIG
PROFIT

Start home. spare time. Investment knowledge or
exper ience unnecessary. BIG DEMAND assem­
bling electronic devices. Sales handled by profes­
sionals. Unusual business opportunity.

FREE: Complete illustraied literature
BARTA. RE-O Box 248

Walnut Creek. Calif. 94597

COMPLETE cable-TV decod er in a mini-module.
Latest technology upgrade for Je rrold SB-3 or Ra­
dio-Elect ron ics Feb. 1984 project. Versatile, sophis ­
ticated, and low cost. For literature, SOUTHTECH
DISTRIBUTING . (813) 222 -329 3.

EC.C. Commercia l General Radiotelephone
license. Electron ics home study. Fast, inexpensive!
"Free" deta ils. COMMAND, 0-1 76, Box 2223, San
Francisco, CA 94126.

WANTED

INVENTORS

PERSONAL compute r owners can earn $1000 to
$5000 monthly selling simp le services part time .
Free list of 100 servic es . A. I.M.J.K. , Box 60369, San
Diego, CA 92106-8369.

PRO JECTION TV...Make $$$'s assemblin g proj-
ecto rs easy...results comparable to $2,500 proj-
ectors Total cost less than $30.00...Plans, 8" lens
and dealers information $2 0 .50 ... llIustrated infor­
m atio n free ... MACROCOMA-GDX, Wash ington
Cros sing, PA 18977. Creditc ard orders 24hrs. (215)
736 -288 0.

MICRO-Elect ronics enginee r to design and man­
ufacture receiver. JPH, 4218 Bunker Hill, Bettendorf,
IA 52722. (319) 355-2927.

CRT equipment rebuilds Sony/co lor tub es/other.
CRT SYS TEMS, 633 North Sem oran, Orlando, FL
32807. Call (305) 275-9543.

INV ENTORS ! AIM want s-ideas , inventions, new
prod ucts , improvements on existing produ cts. We
present ideas to man ufacturers . Co nfi dent ial ity THE Positrap Cookbook: build 50 -60dB notch fi l-
guaranteed. Call to ll free 1-(800) 225-5800 for infor- ter s for pennies . Con stru cti on , allig nmen t , fixed,
mation kit. tunab le, trimab le . Comprehensive cable TV scram-
INVENTION S, ideas, new prod ucts wanted ! Indus- b ling and descrambl ing theory and pract ice. Iden- FCC Co mmercial General Radiotelephone license

_ t ry_pres.en tat ion/natio nal eXRoslt i,0lL.Gal IJrE.1.e__t1fYlng va ri o us sy~tems . $9 .95 . CLEARVIEW corres pondence course . 60 ind ividual lessons for
1- (800) 288-ID EA. Can ada 1-( 800) 52 8- 60 60 . CABtE COMPANY, P.O. Box 207~Sterllng Helghts-, - - $89.50. Payment plan. Resul ts gua ranteed ! Details
X831 ' MI 48311. free. AMERICAN TECHNICAL INSTITUTE, Box

. 201, Cedar Mountain , NC 287 18.
WANTED excess inventories of I.C.s, disk drives ,
circuit boa rds , computers , etc. WESTERN TECH ., RECORD change r repairing is very profitable . Be an
(818) 882- 1355 (CA). EDUCATION & INSTRUCTION expert. Learn at home. Info-R.C.T.G., P.O. Bx

1503, Leesbur g, FL 32748 .

INVENTORS! Can you patent and prof it from your
idea? Call AMER ICAN INV ENTO RS CO RPORA·
TlON for free information. Over a decade of service.
1-(800) 338-5656. In Mas sac husetts or Ca nada call
(413) 568-3753.

SUPERFAST Morse Code supereasy. Sublim inal
cassette . $10. Learn Morse Code in 1 hour. Ama zing
new s upe reas y t ec hniqu e . $10 . Both $ 17 .
Mo neyback guarantee . Fre e cataio g : SASE .
BAHR, 2549-E7 Temple, Palmb ay, FL 32905 . BUY BONDS

Terms: MICRO·MARTaccepts Visa. MC andtelephone COOS M,nimumorder 51000 ShlpPlng­
US or~ers. 5250 Canadaand other countfles 5350 Shipping rate adjusted whereapplicable
NJ reSidentsadd 60" sales tax
MICRO-MART - 508CENTRAL AVE..WESTFIELD.NJ 07090 -12011654-6008

LINEAR NH~6 50 TRANSISTORS

TTL SERIES 7-4367 .. ''' lSI~
., -40 12 es

U A309K so
UA14 ' " & DIODES

1"LS 165 .. " 013 "
UA791 50 l.,1RF901 '",,,. se 1090 " 14LS 113 .,

"" JO LU3011-i " UC1330 50 PN21nA ,~ ,

1401 " 14393 'Ol 14LS114 JO "" as ll.,13Ol11-i 60 l,lC 13!>O ,,,
2Nn 22 ... .'," 02 as "'" 20 14LS HII .. 40 19 JO LM3111-i >0 lolC 1391 50 P~,2901A ,. ,

" OJ " 150-452 " 14LS192 eo "" .. l l,l3 11N ., UA14U " 2N29~'" ""'" as 150-454 " 14LS194 .. 4023 20 MC3 17T " UlN 2283 ,'" 1N30 55 .-
"" JO NIT22 " 14LS195 60 402• .. LM318H so tM 190 3 >0 PN3643 , ~,

1. 01 zs NIIT2. ec 14Ls n l " "" 20 CA31. rs '""'" ec PN39 00' , ~,

"" so NIIT26 " 14LS240 es 4035 60
LM325 ~j " MC11105 .. PN3906 , ~ ,

"" JO
74l S SERIES 14LS24 1 .. ."', .. LJ,l339N " MC7806 .. 25 0 191 ''''1. 10 es 14L$2. 2 60 ..., "

l MJeON " MC111\2 .. 2SC 11728 '"1411 " 14LSoo eo 14t S244 es ..., sc l M386N eo MC11,,4 .,
I-iOUSE- 116

1416 as 74tSOI eo 1. t S245 " .... .0 LM393N " l,lCl 905 -s T0 92 NPhi 2!>11
1420 " 14tSQ2 20 14LS241 " 0 ..., "

NE555 " l,lC19 12 .. ' '''9 1.A .~,
1425 zs 14t SOJ 20 14t S2 51 " .... " l N4UI ..,
"" JO 74t 5Oo' as 1.LS253 -o .... as I N.ool ""1411 as 74tS05 20 1.LS251 as ..., " I N.0Q4 '""" as 14t SOl as 14L$2 58 ec "", 60 I N.007 '"><3, " "'SOO 20 14LS259 ee "'" ec I N'!>13 18 .,
"" es 74LSIO 20 14LS2t1O ec .... "1431 " 1. L$ 11 " 1. LS262 .. «ee sc,,,. " 14L51 2 es 1.LS2&6 ' 0 .... 20 DIP IC SOCKETS1439 es 1.t513 " 14LS213 .. .." """ " 1.tS l . " 14L~ " "" 20 8 PIN/ .09, ,. PIN/.13 , 16 PINU5, 18 PIN/.17, 20,u, as 14tS15 " 1.tS29 3 " "" 20 PINU 9, 22 PINI.21, 24 PIN/.23, 28 PIN/.26 , o(.(l PIN/.281••5 sc 74tS20 20 1.LS295 " 40 13 " Zero Insertion Test Socke t 28 PIN . _. · . 5.001••1 " 1.t521 " 1. LS2911 .. "" 50
"50 eo 1. L$2 2 20 1.LS2S09 OJ, 4011 as

TOKO COILS FOR FEB 19841. 51 es 1. t S2 6 20 1.LS356 zs 4011 se
"" " 1. t S21 20 1. LS365 as .,., 20 TV PROJECT1.1. " 7. L$21 as 1.tSJ66 as "" "1.75 .. 1.tS29 50 1.LS367 .. .", " Toko ,', BKAN·K5552AXX(2), ' E52OHN-30000 23
1.16 .. 14LSJO 20 14LS361 as .... .. (.071uH) &.L-2(12uH) Fixed . 1 Setof4 pes $6.00, 3 Sets

"" ee 1.t532 20 1.LS31 3 " "" .. $15.00, 10 Sets $45.00 .1. 13 so H LS33 ee 14LS314 " "'" ..
Opt o Isolator H11AX(Transistor Type). . . .. ... : : 651415 " 1. LS31 ee 14LS315 " .,63 .,

".. .. 14tS38 ee 14LS311 zc • • , 6 .. Opt o Isola tor HXXCX(SCR Type) . . . . . . . . . ... .85".. .. 14LS4 0 JO 14LS318 '" "11 .. Hewlett Packard Cloc k (No Specs) . . . . . . 2.501. 91 " 1. LS42 JO 1.L S3 93 zo ."9 .,
Line Cord 6 feet UL Listed SPT 2 ... .. . . .. .. .601. 91 .. 14tS41 go 14LS62Q '" •• 9 1 ..

1.93 " 7. LS5 1 eo 1. LS610 " ."', ee Scope Probe Set w/E ....eryt hing xl/x10 .. .... 24.95
1. 95 .. 7. LS50-4 es 4511 " Wi re Stand Offs .• . . .. . . ... .. •. .. .. .. . . . 10/$1

"" " 1. t S55 " 14Se SERIES 4516 " Zene r Ass't - 65 pes Total - Includes Minimum 3
1.101 " 14LS13 " 14SCl31 .. 4511 " Different 1W De ....ices . . . ... • ...... •.. . ... $1.9514109 .. 14LS14 " 4511 "1411 6 , 00 14LS15 JO

14SCI 31 " Resisto r Ass 't - 1,000 pes 35 Values Minimu m.
14SCl39 "

4519 ..
1.121 " 74LS1 6 " 14SC231 .. .." " Popular Values (lK,10K,l00K) Included. Mostly 1/4 &
1.,23 .. 14LS11 .. 14SC23 9 .. "" " 112W. Some 1 &.2W. Lois of Prec ision s. Ca rbo n Film.
1.1 25 ., 14LSI 3 ..
14 1~ ., 14t$l5 .. 14SC1 40 '" "'. " Taped and Reeled for Easy Soni ng • ...• .• . $9.95

1.SC141 '" "" " Jumper Plugs (Cambion) - Male 10 Male for Bread -1.1 21 " 74LS86 " . ". "1. 145 " 14t S90 .. 14SC2« " board &.Con nectors • . _. . 10/$1.251.SC145 .. .573 "14148 '00 HLS!13 " 14SC31 3 50 451. " 9VDC Wall Transf ormer , 200ma • .... .•. • .. $2.95
' . 151 50 U LS 10 1 30 14SC31 4 .. .,.,

" 9VDC Wall Transformer, 500ma • · $3 .9514153 50 14L5112 " .,.,
"1.156 " 74LSIl3 30

145C533 '" ""'" "
12VDC Wall Transformer, 400ma .. . _• . $6 .95

141S1 '" 14LS ll . JO
1.SC~ '" 6.3V 1.2A Tra nsformer • . .•.....• $ i .6014SC50-40 .. . 0 101 "14 161 .. 14LSI13 " 1.SC563 '50 .5155 ., 12.6 VCT l A • . . . . . . • • • . • . • . • . . . . . . . • . . • $3 .SO

14163 .. 14lS12S " 14SC564 .. 7 (Seven) Amp Tapped Tran sfo rmer - 7112115VAC1416<' .. HlSl16 JO
14113 " 14LSI32 "

1. SC513 200 EPROM/MiSe or 9V118VAC .. . . . . . ..•.. . .. .• .• .• ...•. $8.95
14174 '" 14LS I36 JO

USC514 '00

'" Muffin/Sprite Style Fan " SU2C7 (EG &. G Rotron) .
14115 " H LS1)8 "

OATA BOOK
27311 '" 3 112" Sq, 115V . · $5 .95

14111 '" 14LS139 ., FOR

'"14 1110 " 14LS 1!>1 "
"eovE -, 150 21&4-4S

' 5O
Jumbo Red LED's . . 151$1.00 , 1001$6 .00

14 111 ,.. 14LS 153 " CMOS SERIES ~~;~~ '" Jumbo Green LEO's . . 10/$1.30 , 100/$10.00
14 192 " 14LS151 30 r.coo " .." '" Jumbo Yellow LED's . .. .. . . . 101$1.40,1001$11.00
14 193 " 14tSI 5S 30 .""" " ..., '" Jumbo Yellow Hi Intensity with RI Ang le &.Black Case
14 194 • " 14LS I60 " '00 ' 20 l llO" CTC '" Featu res . . . .. . 101$1.20, 100/$ 1014 195 " 14L$ 16 1 " '00' " UON~1 1 1A 50
14291 " 74LS16 2 " .... 60 UON6121A "

Jumb o Ambe r LED's . •. . .. . . 101$1 .40 , 100/$1 1.00
143M· .. 14LSI6J ., .011 20 UON6 114A .. Mini Yellow Hi Intensity wi lh Disc ree t, Pale Blue

UDN11!OA " Lens/C ase Feature 10/ 1.20, 100/10 LED Cli ps/R ings
for Jumbo . • . . . .. ...... 151$ 1,1 00/$ 6

MAN6910 - Doub le Digit 7 Seg ment Display, Hi
Eff iciency Red .56 " Comm Ann 1.25
MM S481 - 1. Segment Driver Chip .75
Hewlett Packard 7 Seg .4" Red Ann '7651 _. .•. 95
7 Seg .3" Bent Lead (Hobby Grade ) . •• . 41$1
7 Seg .6- Bent Lead (Hobby Grade) .. . 31$1
1.5A SOV Bridge (TQ-5) _. • . • • .50
4A SOV Bridge (KBU05) • . • . • . . _. .75
6A 600V Bridge 510" Square . •• 1.00
l OA 500V Bridge 518" Square . . . . .. . . . .. . •. 1.15
25A 200 Bridge (Solde r Lug Type) . •.. • • .. • . 2.00
12VDC SPST Reed Relay PC Mount . . •.. . ... .60
SPST PB Switch (Keyboard Type) . . 31$1
Mi ni Togg le DPDT (Lock Latch Featu re) . . .75
DPDT " Snap In" Rocker with Bu lb Socket •• .. .95
Pu sh·Li ghted Switch (No BUlb) Off - Mom - .45
Pushbutton DPST Off - Mom PC Mount .• .. 3/$ 1
DPDT Push Bult on 6A 125V . . . . . . 65
TPDT " Bat" Han dle Toggle (On Off On) 1.65
DPDT Rt Angl e PC Tog gle (On Off On) . . .95
11 LED Bar Graph Display. 2·314" , Rectang ular LEO's
(Specify Red, Green, Amber) . • .. . . .. . . . . . . • 2.69
Gian t Alpha Numeric Display 1-1/2 " x 2" 7 x 5 (35 Total)
Red LEO Matrix .. • • . . • . . 4 .95
22uf 35V Solid Tantalum (Kemet) . . 311.00
Radia l Lytics - t cr scv .13, 2.2uF 5lN .13, 3.3uF5lN
.14, 4.7u F o(.(lV .12, 10uF SOV.14 22u F 35V .15, 33u F
35V .15, 47uF SOV.15, 100uF 35V .20, 220uF 35V .22,
330uF 35V .33 470uF 35V .39, i.ooour 16V .45
l ,OOOuF 75V Axial ....• •••. •• . • . ..• . . • .75
3,2OOuF 50V Tw ist Loc k ...•.. • .65
3,300u F SOV Ax ial Lyti c . . • . .•• .85
5,OOOuF40V Computer Grade (Mallory) . • • •• 1.SO
Ceramic Monolithics - All SOV or Higher :
33OpF, .H OpF, .001uF, .0018uF. .OO22uF, .0027uF,
.0000 uF, .0000uF (All 30/$ 1)..01uF - 20/$1, .022uF
151$1, .1uF 101$1 .22uF 10/$1
Crysta l Clock Osc illator 14.9760 MHZ . . . . • • . ..50
UCN 4116B - OSC/Freq Div Cloc k IC .. . . 511.00
AM/FM Radio IC w/Dala Sheet ("2204) • • . 151$ t .OO
Slido Pots - 1 Each 50K, l OOK, 1.2M.2M,5M - $1
74165 (Shift Regi ster) HouseN8095 . . . . . .• . . 10/$ 1
ULN2231 (Delco DM50) Dual Preamp IC • . . • .. 211
Switc hing Power Supply - Plus & Minus 5 &.12 Voll s
2OOW. by Co nver . .. •. . ...• . $49.95
MRF 901 (Hobby - You Test) .• .. .. . .•.• .. 101$1
Piher PT10V 3/8" Horizontal Mount Trimpots 100 OHM,
lK, 5K, 10K, 2OK, SOK, 1ooK, 2ooK , 5OOK, 1M.
Sing le Turn • . • • • • • . • . • • . . . .. • • • • .• . . • .. 41$1
Mu lli Turn Precision Trimpets, SOOHM, l 00 0 HM, 200
OH M, 250 OHM,500 OH M, lK, 2K,5K. 10K, 2OK,25K,
50+<, lOOK, 2001<, 250+<, SOOK, l Meg .75 Each, 100/$66
Zen ilh TV Replacement IC Spec ial $1 Each 221"2,
221..(3, 221-48 , 221·69 , 22 1-79 , 221-87 , '221·96 ,
221-104 ,221-105 ,221 ·106 , 221-140.
Motion Detector Module (Includes ULN2232 Ie &.Caps),
$2 Each , 71$10, 251$25.
Molion Detect , ULN2232 1COnly 31$2, 201$10 Black ,
Plast ic Case for Detector . .. .•. ....... .•.. $2.25
Miniatu re Speake r for Detector . , .. ... • .• . .. _ .75
Model 00·105 Signa l Generator - 20Hz to 150 kHz,
Low Dis tort ion, 46 STEP • •.• •.•..•• .•. • . $45 .95
22144 PIN Edgecard Co nnector . . . . . . . . . • • , .65
40 PIN IDC Ribbo n Cable Co nnecto r ..•. ...• . .40

50 PIN IDC Ribbon Cable Cormector . . .50
36 PIN Rt Angle " Snap Off" Header . .•. .. . . . .SO
14 PIN Header for Ribbon Cable •. . . 31$1
7 PIN Male Header . • . • . . • • • . • . .• . 201$1
IC Siorage " Bug" Box . . . • . $2.45
Heavy Duty Alligator Clips (10 Sets) .• $2.30
Regular Alligator Cl ips (10 Sets) • . • • $1.80
Wire Strippers (Spr ing Loaded , Adjust.) . • $2 .50
5" Needle Nose Pliers (Spring Loaded) . • . . • $3 .95
4 112" Diagonal cutters (Sp ring Loaded) $3 .95
Nu l Driver set for 3116" , 114" , 5116" . . . . 31$2
Jeweler's Screwd rivers (4 pes) • • • • . . $2.65
Oeso lde ring Pump (Solder Sucker) •. .• . . • . $4.00
Replacement T ips for Solder Sucke r . ..• .. 21$3.00
25W Precision Soldering Iron $5.00
Safety Gog gles $2.95
De-Solder ing Braid (5 Foot Roll) 99 .
Solder Aid Tool Kit (4 pes) .• . .•. .. . . .. . . . . $3.00
Mode l 610B Log ic Probe (Pen cil Type) .. . . $18.95
Model 620B Log ic Pulsar (Penc il Type) . • . . $18.95
.01u F 100V Mylar Cap . " 20/$1
.1uF 200V Mylar Cap . ... . .• .. . . . .. . •. .. . 15/$1
?Mystery? Bag 11 The " OHM" Bag .. •. . . . . .. $1
?Mys tery? Bag 12 The " Vol t" Bag . . . $1
?Mys tery? Bag ' 3 The " Circuit" Bag . . $1
?Mystery? Bag '4Th e " Frequency" Bag $1
?Mys tery? Bag ' 5 The " Tolerance" Bag . • $1
No Retur ns or Exchanges with Mys tery Bags
9V Battery Snaps . . . . • . . . _. 71$1
Self Adhesive Rubber Stripping - Cut to Any Lengths
You Choose (3M·Bumpon), 3 Feet/$2 , 10 Feet/$5 .00 ,
50 Feet/$2O.oo.
Hi Reliab ility TO-3 Socket (Augut) . . • . . . _• . _ .85
Low Ruid Level Detector Kit - Parts , PC Board &
Instruction s . • • . • . . • . • . . • . . . . . .. • 4.95
Soldering Iron Co nven ience Stands .•... .. 51$1.00
Voltage Mate Switc hing Regulator Kil . . $18.95

COMMOOORECOMPUTERKEY80ARO&MOTHER­
BOARO COMBO. INCLUDESARTICLEFORCO M·
PATI81 l1TY (INTERFAC E) S12.95

IotODEL 705 Digital Multlmeter
_ ,'aJiUll lltlU ·,.ll;Ii
DC Voltaoe 100" V to 1000v

~g~~= ~~:: t': 1~ $519 5
AC Cun~t O. 1~A to lOA
HI·Lo Resistance O.lg to 20Mg
capa.el tan ce lpF to 2O" F
DIode T••I forward vollage te . lIng
H' L t• • 1 lran. l. tor 1••lIng

UHF-TV PREAMP
(As featured in Radio Elec tronics MarchI
May artic les. 1982)
This inexpensiv e an tenna mo unted pre­
amp can add more than 25 dB of ga in to
your syste m. Lots 01 satisfied cus tome rs
and repe at orde rs lor this high Quality leit,
whic h inc ludes all co mlJQnent parts, PC
BD. Case. Power Sup pl yand Balun $34.50
Assembled VerSIon . . .. . $5 7.50
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SCIENTIFIC ATLANTA & SB-3
SCIENTIFIC Atlanta models 8500-8550, remote
inc luded .. .$ 250 .00. SB -3 's .. .$74 .00 . TRI·
81'5...$95.00. SBSA-3's...$99 .00 . Zenith (Z-Tac)
Descramblers.•.$169.00 . N-12 (Vari-sync)...$89.00.
M·35 8 (Vari-sync)..•$99.oo. Jerrold-550 convert­
ers...$95.00--$99.oo. Dealer discount on 5 units.
Brochure availa ble . Call ...N.A.S. INTERNA·
TlONAl. (213) 631·3552.

CABLE TV TURN-ON'S
"TURN-ON" boards & kits for Jerrold 400; Jerrold
450 (all models-no internal modification); Tocom
5504 & 5503. Special requests no problem. Let us
know what make and model you are interested in.
Fully guaranteed. Call or write for information and
prices. VIDEO SOLUTIONS, 3938 E. Grant, Suite
236, Tucson, AZ 85712. (602) 323-6072.

=-:::-t VIDEO TAPE

a ~i-~ llJ COPYGUARD
Eliminate the latest copyguard problems

units from $599 5 to $16995

'DefW 'EfeCtToniC$ ...... . ('114)998·6866
1432!1Uim I Ca. 92665

THIS IS AN EXPANDED-TYPE AD WITH A
TINT SCREEN. See how it jumps out on the
page. To order your ad in this format calcu­
late the cost at $4.30 per word for the ex­
'panded-type and add 25% for the tint,
background. .

CALL FOR FREE CATALOG

Youcan help us
raise the colorectal

cancer cure rate.

'When detected earl): the
cure rate for co lo recral
cance r is very high . Th at's
why we urge regular
checkups for men and
women 50 and ove r.

W:lrning signs are a
change in bo wel habi ts.
blood in the slOOI.

Your doc tor can per form
the digital and procto exams,
and you take care of the
stoo l blood test at home,

Checkup Guidel ines for
men and women over ;0
without symptoms:
• digital exam ann ually
• stool blood test annually
• proc to exam every .; 10 ;

yearsafter 2 negati ve
tests I rea r apart .

No one faces
cance r alone .

SOCIETY_

NEW!
$6995

ASSEMBLED
& TESTED

Yes! Iwould like to know more about
UMI ArticleClearinghouse. I am interested in
electronic ordering through the following
systernls):

P.O . BOX 381450 • DUNCANVILLE, TX 75138 • (214) 225 -2309

Digital Research Computers

NEW! rc TESTER! $149.00
SIMILAR TO BELOW EPROM PROGRAMMER. PLUGS IN TO YOUR PC OR XT. TESTS

~c~~~~~Lis~~~~OA~~S~~P6~:~~\SE~~~~Si:~g~~i'J';~:~~I~~~~g~ri'~;~'~~~~ I
DETERMINE PART NUMBERS OF MOST UNMARKED AND HOUSENUMBERED DEVICES
WITH SIMPLE MOD. THIS UNIT CAN ALSO T EST 6.4K AND 256K DRAMS IWITH MANUAL
AND SOFTWARE: $149. PERFECT FOR SCHOOLS.

* LATEST DESIGN * PROGRAMS UP TO 4 DEV ICES AT ONETIME * FEATURES EASY
TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS-DOS. * USES AN
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER FAST (8X) EPROM
BURNING. * TH IS PLUG-IN BOARD ATTACHES TO AN EXTERNAL MINI CHASSIS
CONTAINING 4 T EXTOOL Z.I.F . SOC KETS. * NO PERSONALITY MODULES
REQU IRED * AUTOMATICVPP SELECTION: 12.5V. 21V, OR 25V. * EPROM DATA CAN
ALSO eE LOADED FROM OR SAVED TO A DISKETTE. * PROG RAMMING SOFTWARE
SUPPORTS: 2716. 2732, 2732A. 2764, 2764A. 27128. 27128A. 27256, 27256A, 27512. AND
27512A. * ASSEMBLED AND TESTED. BURNED. IN WITH MANUAL. $169 WITH
SOFTWARE.

JUS T RECEIVED . SAME AS ABOVE PROGRAMMER. BUT PROGRAMS 8 UNITS AT ONE
TIME - $299.

o ITTDialcom
o OCLe ILLSubsystem

Name _

Title _

Institution/Company _

Mail to: University Microfilms International
300 North Zeeb Road, Box 91 AnnArbor, MI 48106

Department. _

Address _

City State. Zip _

Phone (- - l- - - - - - - - - - - - - - -

o DIALOG/Dialorder
o OnTyme
o Other (please specify) _
o I am interested in sending my order by mail.
o Please send me your current catalog and user instructions for

the system(s) I checked above.
ASK ABO UT

OUR NEW
PAL

PROGRAMMER!

PC/XT EPROM
PROGRAMMER

$169
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o BP12!>-2SSIMPLE AMATEUR BAND ANTENNAS.....SS.OO. All are inexpensive
to build. yet perform well. Diodes. beams. triangle and even a mini rhornblc .

o BP126-20 PROGRAMS FOR THE ZX SPECTRUM AND 16K ZX8L ..SS.7S.
Included with each program is a flow chart and a description of what happens.
Notes for converting programs for use on otner computers are also included.

.. ......- .............
I , .

o BP122-AUDIO AMPLIFIER CONSTRUCTION.....SS.7S. Construction details for
preamps and power amplifiers up through a l Oa-waft DC-coupled FED amplifier.

o BP127-HOW TO DESIGN ELECTRONIC PROJECTS.....SS.7S. Helps the reader
to put projects together from standard circuit blocks with a minimum of trial and
error.

o BP42-SIMPLE LED CIRCUITS .....SS.OO. A large selection of simple applications
for this simple electronic component.

o BP37-S0PROJECTS USIf-4G RELAYS, SCR'S & TRIACS .....SS.OO. Build pri­
ority indicators, light modulators, warning devices, light dimmers and more.

o BP36-S0 CIRCUITS USING GERMANIUM , SILICON & ZENER 01­
ODES .....SS.OO. A collectio n of useful circuits you'll want in your library.

o BP39-S0 FET TRANSISTOR PROJECTS.....SS.SO. RF amplifiers, test equip­
ment, tuners, receivers, tone controls, etc.

o BP33-ELECTRONIC CALCU LATOR USERS HANDBOOK.....SS.7S. Invaluable
book for all calculator owners . Tells how to get the most out of your calculator.

~
11 i l l
I .

c....r""t.'
T., ." lnola ilY
f.."la in C'd

i:"t..=. ..-:
.....71 -.·

'~; :-:I' ~.:.i'.- ..

.l" I.. ...d .. 'I" ..
1.. .. · · 01 .. - ' ....
I"" . TAII I
toOfJlnoX ,-

o BP23!>-POWER SELECTOR GUIDE .....Sl 0.00. Complete guide to semiconduc­
tor power devices. More than 1000 power handling devices are included. They are
tabulated in alpha-numer ic sequency. by technica l specs . Includes power diodes ,
Thyristors, Triacs, Power Transistors and FErs.

o BP1S7-HOW TO WRITE ZX SPECTRUM AND SPECTRUM + GAMES PRO­
GRAMS .....SS.9S. A crystal-clear step-by-step guide to writing your own graphics
games programs.

S.ueh . l th"
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o BP2 34- TRANSISTOR SELECTOR GUIDE.....Sl 0.00. Companion volume to
BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contai ns listing by case type, and electronic parameters . Includes Darlington

_ _ transis tors, high-voltage.devices.lligh:current.devices,l1i gh.POweLde;1ces

o BP99-MINI-MATRIX BOARD PROJECTS.....SS.OO. Here are 20 useful circuits
that can be built on a mini-matrix board that is just 24 holes by ten coppe r-foil strips.

o BPl17-PRACTICAL ELECTRONIC BUILDING BLOCKS-Book 1.. .. .SS.7S.
Oscillators ,Timers , Noise Gene rators, Rectifiers , Comparators. Triggers and more.

o BP184-INTRO TO 68000 ASSEMBLY LA NGUAGE .....S6.S0. The 68000 is a
great new breed of microprocessor. Programm ing in assembly language increases
the running speed of your programs . Here 's what you need to know.

o BP179-ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
ROBOTS ..... SS.OO. Data and circuits for interfcing the computer to the robot's
motors and sensors.

o BP126-BASIC & PASCAL IN PARALLEL.....S4.9S. Takes these two program­
ming languages and develops program s in both language s simultaneously.

o 224-50 CMOS IC PROJECTS.....SS.2S. Includes sections on mult ivibrato rs.
amplifiers and oscillato rs, trigger devices , and special devices .

o 22!>-A PRACTICAL INTRODUCTION TO DIGITAL IC'S.....S4.9S. Mainly con­
cerned with TTL devices. Includes several simple projects plus a logic circuit test
set and a digital counter timer.

[l BP92-CRYSTAL SET CONSTRUCTION.....SS.OO. Everything you need to know
about building crystal radio receivers.

o BP4!>-PROJECTS IN OPTOELECTRONICS.....SS.OO. Includes infra-red detec­
tors, transmitters, modulated light transmiss ion and photographic applications.

o BP46-ELECTRONIC PROJECTS FOR BEGINNERS.....SS.OO. A wide range of
easily completed projects for the beginner. Includes some no-soldering projects .

o BP49-POPULAR ELECTRONIC PROJECTS.....SS.SO. Radio, audio, household
and test equipment projects are all included.

o BPS1-ELECTRONIC MUSIC AND CREATIVE TAPE RECORD ING.....SS.50.
Shows how you can make electron ic music at home with the simplest and most
inexpensive equipme nt.

o BPS6-ELECTRONIC SECURITY DEVICES .....SS.OO. Includes both simple and
more sophistica ted burglar alarm circuits using light, infra-red, and ultrasonics.

I

o BP17G-INTRODUCTION TO COMPUT ER PERIPH ERALS ....·.SS.9S. Shows how
to use a variety of co computer add-ens in as non-technical a way as possible.

o 227-BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS.....SS.OO.
How to tackle the practical side of electronics so you can success fully build
electronic projects.

o BPS9-SECOND BOOK OF CMOS IC PROJECTS.....SS.OO. More circuits show­
ing CM OS applications. Most are of a fairly simple design.

o BP72-A MICROPROCESSOR PRIMER.....SS.OO. We start by designing a small
computer and show how we can overcome its shortcomings.

I

o BP169-HOW TO GET YOUR COMPUTER PROGRAMS RUNNING .....S5.9S.
Shows how to identify error in program and what to do about them.

o BP194-MODERN OPTO DEVICE PROJECTS.....S6.2S. Crammed with great
projects for the exper imenter. Includes sections on Fiber optic s, passive Infra-Red
detecto rs. plus an assortment of miscellaneo us projects.

o BP180-ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILROADS.....S6.2S. It's easy to interface home computers to model
railroad control. The main problem is in interfacing the computer to the system .

o BP11G-HOW TO GET YOUR ELECTRONIC PROjECTS WORKING.....SS.OO.
How to find and solve the comnion problems that can occur when building projects.

o BP74-ELECTRONIC MUSIC PROJECTS.....SS.9S. Provides the experimenter
with a variety of practical circuits including a Fuzz Box, Sustain Unit, Reverberation
Unit, Tremelo Generator and more.

o BP91-AN INTRODUCTION TO RADIO DXING .....SS.OO. How you can tune in on
those amateur and commercial broadcasts from around the world in the comfort of
your home.

o BP94-ELECTRONIC PROJECTS FOR CARS AND BOATS.....SS.OO. Fifteen
simple projects that you can use with your car or boat. All are designed to operate
from 12-volt DC supplies .
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Number of books ordered DSORRY No orders accepted
outside of USA & Canada

Total price of merehandise $ _
Sales Tax (New York State Residents only) $ _
Shipping (see chart) . . . . $ _Address _

Name _

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 240, MassapequaPark, NY 11762-0240

SHIPPING CHARGES IN
USA & CANADA

$0.01 to $5.00 $1.00
$5.01 to $10.00 $1.75
$10.01 to 20.00 $2.75
$20.01 to 30.00 $3.75
$30.01 to 40.00 $4.75

City State Zip $40.01 t o 50.00 . $5.75 All payments must Total Enclosed $ _
H1287 $50.01 and above . $7.00 be in U.S. funds . . J

~-- - ----- - ---------------------------------------



I
LM1458N. . . . . .39
LM1 48BN 49
OS14C88N (CM OS) 1.19
LM 1489 N 49
OS14089N (CMOS) 1.19
LM1 496N 89
M C1 648P. . 3.49
LM 1871N.. . ... 1.9 5
LM 1872N . . . . .. 1.95
LM1 896N-l 1.49
ULN 2oo 3A. . . . . . . .. .79
XA2206. 3.9 5
XR22 11 2.9 5
XR2243 . . 1.95
26 LS29 3 .95
26LS31 1.19
26LS3 2 1.19
26LS33 1.49
LM290 1N.. .. .39
LM2907N 1.29
LM 291 7N (8 p in) 1.95
M C341 9CL 6.9 5
M C3446N. .. 1.69
M C3 450 P. . 1.95
M C3 470P 1.95
M C3 471P .. .. .. 1.95
M C3 479P. . . . . 4.79
M C3 486P 1.69
M C3 48 7P. . . 1.69
LM39OON.. .. .. .. . .49
LM3905N 1.19
LM3909N 99
LM39 14N 1.95
LM 3916N 1.95
NE553 2 69
NE5534 69
7805K (LM340K-5) . . 1.29
78 12K(LM340K- 12) . 1.29
78 15K(LM340K-15) .1. 29
7805 T (LM340T-5) . . .49
78 12T (LM 340T- 12) . .49
7815T (LM340T- 15) . .49
7905K (LM32OK-5) . . 1.35
7905T (LM 320T-5) . . .59
75472. . . ... .. .59
75477 . , . • . . . . . . . . . .89
MC145106P 3.25
M C 1454 06P 2.95

LINEAR

74C-CMOS

SATELLITE TV
DESCRAMBLER CHI~

74 COO. . ... .. .29 74C 174. . .. . . . . .79
74C02. . . .. .. . . . . .29 74C175 .... .. . . . . . .79
74004. .. .. .. . ..... .29 74C22 1 . ... . . .. . 1.79
74C08. .. . . .. . . . ... .35 74C240 ...... . . ... 1.79
74C 10. . .. . .. .. . .. . .3 5 74 C244 . . . ..... . . . . 1.79
74C 14.. .59 74 C3 73. • . .. . . . . . 1.9 5
74032. .3 5 74C37 4.. .. ........ 1.9 5
74C74. . .. . .. . .. .. . .59 74C912. . .. .. .. 8.95
74C 85 . . .... .. .... . 1.49 74 C91 5. .... ...... 1.39
74C 8 6. . .3 5 74C920 . . . .. . .. . . . . 6.95
74089. . . ... . . 5.49 74C921. •.. .. .. 6.95
74C90. .. . ... . .. .. .99 740922 .. ... .. .... 3.9 5
74C154 . . . . . .. .. .. 2.95 74C923.... .. . .. . .. 3.95
74C 173 .. . . .. . . . .. 1.05 740925. . •. ...... .. 5.95

OSOQ26CN 1.95
TL074 CN 1.19
TL 084CN.. .. .. .. . .99
AF1DO-1CN 8.95
LM 30 7N . . . . . • . . .45
LM 309 K. . 1.25
LM 3 11N 45
LM317T 79
LM 31 8N .. .. .. .. .99
LM 3 19N . . 1.29
LM 323K 3.9 5
LM 32 4N. . .39
LM 338K .. .. . . • . . • 4.95
LM 339N 39
LF347N 1.79
LM348N . . . . . .69
LM350 T 2.95
LF35 1N.. .. .. .39
LF353N 49
LF3 55N.. .. .. .. .79
LF356N. . . . . . .89
LF357N 1.09
LM 358N .49
LM360N 2.19
LM 361 N 1.79
LM 380N-8. .99
LM386N -3. . . . . . . . .89
LM 38 7N 99
LM 393N . . . . . .39
LM 399H 2.9 5
LF4 11CN 79
TL49 7AC N 1.49
NE540H (C540H) 2.95
NE555 V .29
XAL5 55 59
LM556N 49
NE558N .89
LM565 N 99
LM 567V. . . . . . . . . .. .79
NE592N .. .. .. .. . .89
LM 74 1CN.. .. .. . .29
LM747CN. . .59
M C1 3 50P 1.09
MC13 72P 1.95
MC1377 P 2.29
MC1398P. . • .. . . . . . 8.95
LM1414N 1.29

The MM5321 is a TV camera sync generator designed to
supp ly the basic sync functions lor either co lor or mono­
ch rome 525 1ine/60Hz interfac ed and camera video recorder
appli ca tions. COLOR BURST GATE & SYNC

ALLOW STABLE COLOR OPERATION

MM5321 N, $11,95
INTERSIL Also Available!

Low Profil e Wire Wrap (Gold) Leve4#3
8 LP.. . .11 8 WW.. .. .. .. .. ... .59

14LP. . . . .12 14WW, . . . . . . . .65
16LP. . . .13 16WW. . .69
24 LP.. .25 24WW.... . .. .. 1.19
28 LP.. .27 28WW.. .. .. 1.39
4OLP .29 4OWW 1.89
Soldertl ilStandJrd (Gold&TIn)&Header ptUISockets AlsoAalllb~

ICSOCKETS

i74 H C HI-SPEED CMOS
Part No. Price Part No. Price

74HCOO. . . . . . . . . . . . .25 74HC1 75. . .69
74HC02 25 74 HC221.. . 1.19
74 HC04. . . . . . . . . . . . .29 74 HC240. . . . . . . . . . .99
74 HGOa . . . . . . .29 74HC244. . . . . . .99
74HC 10 29 74HC245 99
74 HC 14 .. .49 74 HC253 59
74 HC30. . . . . . . . . . .29 74HC259. . . .89
74HC32.. .29 74HC2 73. . .99
74HC7 4 . . . . . . . . . .39 74HC3 73. . . . . . .99
74HC7 5. .39 74HC37 4. . .99
74H C76. .. .45 74 HC595 1.29
74HC8 5. . .79 74 HC 688 . . .99
74HC8 6. . . . .39 74 HC9 43 . .. . 8.95
74HC123.. .. . .89 74HC4040.. .99
74 HC125... . . . • . . • .49 74H C4049 59
74H C 132 ~69 .7;l HC4 050 59 .
74HC138 . . . .. .49 74H C4 060. . . . .99
74HC139 .49 74H C4511. 1.29
74 HC 154 1.49 74HC4 514. .. . . . 1.79
74HC163 .6 5 74H C4 538. .89
74 HC 174 69 74HC4 543 1.19

I

I

W D1770 11 .9 5

8 13052P. . . 2.49

6502. . 2 .6 5

6 5 0 4A.. .. . 1.95

6507 4.3 9

65 10 9.95

65 2 0 .. 1.95

6 5 22 3 .9 5

6 52 5 . . . . . . 4 .9 5

6526. . . . . . . 14 .9 5

652 9 . 2 .9 5

6532. 6.49

6 5 45 - 1. 4 .95

6 5 5 1. . . 4 .49

6560 . . . . . . . 10. 9 5

6567. . . . .. 14 .95

6 5 69 . . . . . . . 2 4 .9 5

6 5 7 2 8. 9 5

6581 (12V) . . 14. 9 5

6582 (9V) . • . 14 .9 5

8360 . . . . . 14 .95

8501.. 10 .9 5

8 5 0 2 . ..... . . . • 7 .9 5

8 56 3 . . . 15 .95

8564 9 .95

8566 24 .95

8701 9 .95

"872 1 14 .95

8722 9 .95

' 2 5 11 04-04 10 .95

3 18 0 18 - 0 3. . 10 .9 5

3 180 19 - 0 3 10.95

3 180 2 0 - 0 4 10 .9 5

325302- 0 1.... • 10 .95

'325572-01. 14.9 5

'828 100PLW 15.9 5

90 12 2 5 - 01. 11. 9 5

9 0 1226- 0 1 1 1.9 5

901227- 03.. • ,. 1 1.9 5

901229-05. . . • • 11 .95

"No specs. available
" Note: 82S 100PLA =

U17 (C-64)

Price

28 16A
28 17A
2865A
5281 3 (21V)

TMS2 51 6
TMS2 53 2
TMS2532A
TMS2564
TMS271 6
1702A
2708
27 16
27 16- 1
27C 16
27 3 2
2732A-20
2732A-2 5
27032
2764-20
2764-25
2764A-25
2764-45
27 C64-1 5
27128- 20
271 28-25
27 128A-25
27C128 -25
27256-20
27 256-25
270256-25
27512-20
27512-25
68764

20 16-12
201 8-45
210 2- 2L
21 14N
211 4N-2L
21C1 4
2149
51 0 1
6 116P-3
6116LP-3
6264LP-12
6264P- 15
6264LP-15
65 14
43256-15L

Part No.

4 116-1 5
4128-20
41 64-1 20
41 64 - 150
4 164 -200
TMS441 6-1 2
811 8
4 1256-100
4 12 56-120
412 56-1 50
50464-15
51 1000f'.1 0
514256P-10

: 1

:1
:1
: 1

16,384 x 1 (150n5). . . . . . . . . .89
131 .072 x 1 (200 n5) (Pigg yb ack ) .3. 25
65 ,53 6 x 1 (120n5). . .... . . . . .. 1.75
6 5,536 x 1 (15Ons).. . . . . .. 1.25
6 5,536 x 1 (2oon5) .99
16,384 x 4 (12 0ns) .. . . 3.49
16,384 x 1 (120ns).... . . . . . . . .49
26 2,144 x 1 (1oons). . . . . . 4.95
262,144 x 1 (120n5). . . .. . . • •. . 3.95
262.144 x 1 (15On5) : 325
65.53 6 x 4 (15Qns) (4464) 4.95
1,048 ,576 x 1 (100ns) 1 M e g 34.9 5
262 .144 x 4 (1OOns) 1 M eg 29 .95

---- -- STATICRAMS - - - - - ­
2048 x 8 (120n5) . . . . 1.69
20 48 x 8 (45n5).. . . . . . . . . . . .. 6.95
1024 x 1 (25On5) Lo w Power .. . 1.95
1024 x 4 (45On5). . . . . . . . . . . .99
1024 x 4 (200ns) Low Pow er .. . 1.49
1024 x 4 (2oo n s) (CMOS). . .49
1024 x 4 (45n5) 2.49
256 x 4 (45On5 ) CM OS. . . . . . 1.95
2048 x 8 (15Ons) CMOS 1.89
2048 x 8 (15On5) LP CMOS 1.95
8 192 x a (120n5) LP C M 0 5 425
8 192 x8 (15Ons) CM OS 3.49
8192 x8 (15Ons) LPCMOS 3.75
1024 x 4 (35On 5) C MOS. • ..... . 3.49
32,768x 8 (150n5) Low Power . . 11.95

--- ---- EPROMS -------
2048 x 8 (45Ons) 25V 6.95
4096 x 8 (45On5) 2SV 6.9 5
4096 x 8 (45On5) 21 V 5.95
8192 x 8 (45Ons) 25V. . . . 9.9 5
2048 x 8 (45On5) 3 Voltage . . . 9 .95
256 x 8 (11'S) 6.95
1024 x 8 (45On5) 4.95
2048 x 8 (450n5) 25V 3.75
2048 x 8 (350ns) 2 5V 4.2 5
2048 x 8 (45Qns) 25V (CM OS) 5.49
4096 x 8 (45On5) 25 V. . . 3.95
4096 x 8 (200n5) 21 V 425
4096 x8 (25On 5) 2 1V 3.9 5
4096 x 8 (45Qn s) 25V (CM OS) 5.95
8 192 x 8 (2oon5) 2 1V. ..... . • .. 4.2 5
8192 x 8 (2 5On5) 2 1V. . . . .. 3.75
8192 x 8 (25On5) 12.5V 3.95
8 192 x 8 (45On5) 2 1V 2.95
8192 x 8 (1SOns) 21V (CMOS) 6.49
16,384 x 8 (2oon 5) 2 1V 6.95
16 .38 4 x 8 (25On 5) 21V 5.95
16,384 x 8 (250 n 5) 12.5V 52 5
16,384 x 8 (250 ns) 2 1V (CMOS) .. 6.95
32 ,768 x 8 (200ns) 12.5V. . . . . . . 6.95
3 2.768 x 8 (25Ons) 12.5V 5.9 5
32,768 x8 (2 50n s) 12.5V (CM OS ) . 7.9 5
65 ,536 x B (200ns) 12.5V 13 .49
65 ,53 6 x 8 (250n5) 12.5V 11.9 5
8192 x 8 (450 n 5) 2 5V .. •... ... 13 .9 5

EEPROMS
2048 x 8 (3 5On5) 5V Re adlV\lrite . . 5.95
2048 x 8 (35On5) 5V Rea dlV\lrite .. 7.95
819 2 x 8 (25Ons) 5VReadlV\lrite . . 9.95
2048 x 8 (350 ns) 5V Re ad Onl y . . . . 1.49

MICROPROCESSOR COMPONENTS
MISCEllANEOUS CHIPS 6500/6800 /68000 Cont. 8000 SERIESCont.

Part No. Price Part No. Price Part No. Price

. D7 65AC. , 4.95 6845. .. 3 .95 82 28 2.95
WD9216 6.95 6850 1.9 5 8237-5 4.95
95H90 9.9 5 6852 1.49 82 43 .. . 2.25
lBO, lBOA, lB08 SERIES M C68 000L8 11.9 5 8250A. .. 6.49

ZSO. . . . . .. .. 1.2 5 M C68000L10 13.9 5 8250 8 (For 18 M ) 6.95
ZSO-CTC.. .. . .. 1.79 M C68010Ll 0 49.95 8251A 1.89
zao-DA RT. . . 4.95 MC68020RC1 28 169.9 5 8253-5 . . 1.95
zao-P10. . . . 1.79 M C68 881 RC1 2A 149 .9 S 82 54 4.95

ZSOA.... . . 1.69 8031. 8000 SERIES . 3.95 ~~~:'s5 :: : ~ ~~

~t&l~T: ::::::~:~~ 8080C335.1. .' : '... ;. ': '. 9
1
.'995

5
8 259-5 2.25

zaoA-PKl 1.69 82 72 4.9 5

ZOOA-SIO/ O 5.75 ~A. ~: : : : : : : : : : ~:~~ ~~t~·. ·.:·····: :: ~3g
~~cT6.· : : : : : : : ~:~~ ~~:: : : :: :: ::: ~~~ 8742 29.9 5
ZSOB-Pl O 4.29 80 86-2 6.9 5 g~~~2~~i iil Vi::.~:§~
6500 /6800 /68000 SER. 8087( 5M Hz) 129.95 8749 9.9 5
6502. • • • . . • . . .... 2.65 808 7-1 (10M Hz) . 2 29.9 5 875 1. . . . . .. • . . .. 39 .95

:~2 (C~OS) . ~~~ ~~2 (8M.HZ) . 16~~g 875i ATA AcouisITi~~ 95
6522 . 3 .95 8088-2 , 8.95 ADC08 04 LCN 3.19
65 32. .. 6.49 8116 4.9 5 ADC080 8C CN 5.95
65 51 4.49 815 5.. .. 2.49 ADC 0809CCN 3.95
65 C802 (CM OS) 19.95 8155-2 .. . . . . . 3.49 ADC0816C CN 11.95
68 00 1.95 8 156. .. 3.95 ADC120SCCJ-1 19.95
6802. . . . 3.9 5 82 02. . . . . . . 5.95 DAC0808LC N 1.9 5
6810. .. 1.25 82 03 .. .. 9.9 5 DAC 1008LCN. • . . . 4.9 5
6821. 1.75 8212. . . . . . . . . . . 1.49 AY-3 -1015D 4.95

- 6840 3.95 - - 82 2 4 2.25- - AY-5-'1013 A 2.95

C040 76. .. .. .. . .59
CD4 081 . . . . . . . . .25
C0408 2 25
CD409 3 3 5
CD4094. ... . . . . . .89
CD401 Q3 .. 2.49
CD401 07. .49
C040109 .79
C0451 0.. . .69
CD4 511 . . .69
C04520. .75
C04522. .79
C0453 8 .... . .79
CD4541 . . . . . . . .89
C04543.. .. . . . . . . . .79
C04553 . . . . . . ... 4.9 5
C04555. .79
C 0 4559 7.95
C04566. .. .. .. . .. 2.49
C04583. . .. . .89
CD4 584.. . .. .. .39
C0 4585. .89
M C14411P 8 9 5
M C14490P 4.49

7451 88' 1.49
74 51 89. . . . . 1.69
745196 2.49
745240. . . 1.49
745244. . .. . •. . .. . . 1.49
745253 . . . . . . . . .79
745287 -••• . . . . . . . . 1.49
745288" . . . 1.49
745373 . . .. 1.49
745374. . . . . . 1.49
745472- . . . . . . . . 2.95

.29 74F 13 9. .

.29 74F157 ..

.29 74F1 93.

.29 74 F24 0. .

.29 74F 244 .

.39 74F253.

.39 74F373.

.69 74 F374.

,19 74 L5 15 5. . . .75 .65
.19 74LS 166. . .99 .89
.25 74LS 173. . .59 .49
.25 74LS 174. . .49 .39
.99 74LS1 75. .49 .39
.99 74LS 189 . . . 4.59 4.49
.19 74LS191 .59 .49
.19 74LS1 93 . . . .79 .69
.39 74LS 221. . . . . .59 .59
2 5 74LS24Q. . . . . .69 .59
.19 74LS243 . . .69 .59
.25 74LS 24 4. . . .69 .59
.39 74LS 245. . . . . .89 .79
.89 74 LS259. • . . . .99 .89
.29 74 LS273. .89 .79
.25 74LS2 79. . .49 .39
.29 74LS322. . . .. 4.05 3.95
.45 74 LS3 65. . .49 .39
.49 74LS366. . . . . .49 .39
.25 74LS3 67. . . . . .49 .3 9
.39 74LS368. . . . . .49 .39
.39 74LS373. . . . .79 .69
.49 74 LS3 74 79 .69
.39 74LS393. . . . . .89 .79
.39 74LS590 6.05 5.95
.39 741.S624 2.05 1.95
.99 74LS629 2.95 2.8 5
.3 5 74LS640 1.09 .99
.3 5 74LS64 5 1.09 .99
.49 74LS670 1.09 .99
.49 74LS68a 2.39 2.29

74F

74LS

.19

.69

.19

.29

.29

.49

.59

.59

.49

.35

.29

.65

.29

.29

.59

.59

.59
. .. . 1.49

.. .. ....29
.. 1.29

.2 5

.25

.25

.25

CD-CMOS

ELECTRONICS

C04oo1.. .
C04oo8 ..
C04011 ..
C040 13..
C04016 ..
CD4017. .
C 0 40 18
C0 4020
CD4024 . •. .
C0 4027 .
C0 4030 ..
C04040 .
C0404 9
CD405O .
C04051 ..
C04052. .
C04053..
C0 4063
C0 4066. .
C 0 4067.
CD406 9. . .
CD4070. .
C0 4071 ...
CD4072.

74500 29
74S0 4. . .29
74S08. . .3 5
74510. .29
74532. ... .35
74574. . . . . .45
74585. .. . . .• . 1.79
74586 49
7451 24 . . . . . . . .. 2.75
745174. . . . .79
7451 75. . . . .79

74LSoo .
74 LS02.
74LS04. ..
74 LS OS. . .
74LS06 1.09
74LS07 1.09
74LS08. . . .2 9
74l.S10 . . .29
74 LS14. . . . . .49
74 LS27. . _. _ .35
74LS30. . .. .29
74LS32 . . _ .3 5
74LS42. . . . .4 9
74LS47. .. .99
74 LS73. . .39
74 lS74. .. .3 5
74LS75. . .39
74LS76. . . .55
74 LS8 5. . .59
74LS86. . . . .35
7 4LS90. . . . .49
74 LS93. . . .49
74LS 123... .59
7 4L$125. .. .4 9
74 LS138. 49
74LS139 49
74 LS154 1.09
74LS 157 .45
74LS158. 45
74LS 163 59
74LS 164 59

Replace the 8086 or 8088 in Your IBM-PC and
Pert No. InCrNse its Speed by up to 40~1 Price

UP070108-5 (5MHz) V20 Chip $ 8.75
UP070108-8 (8MHz) V20 Chip $10.75
UP0701 08-10 (10MH z) V20 Chip• . . . $29 .95
UP070116-8 (8M Hz) V30 Chip $13 .75
UPD70116-10 (10MHz) V30 Chip $29 .95

7400

74S/PROMS·

PIIrt No. 1-9
7 400. . . . .29
7 402. . . . . . .29
7404. . . . .29
740 5. . . .. .35
7406. . . . .39
7407 39
7408. .3 5
74 10 . . .29
74 14 . . . . .49
7 4 16 . . .39
74 17 . .3 9
7420. . .3 5
743 0 . .35
7432. .39
7438. . . .39
7442. . . .55
7 4 4 5 . . . .7 9

-J446._-----89
7 447 . . . .8 9
7448 2 .05
74 7 2 . .8 9
74 73 . . .39
74 74. .39
747 5 . .4 9
7476. . . . .4 5

PARTIAL LISTING· OVER 4000 COMPONENTS AND ACCESSORIES IN STOCKl • CALL FOR QUANTITY DISCOUNTS
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PrIce

JE27

Binding
Posts

JE864 $49.95

• 80 CoI.l64K RAM • Dou bles
amount of data your Apple lie
can display as well as its mem­
ory capaclty > Ideal for word
proc essing ' Co mplete with
instruct ions

Contact
Points

Extended 80-Column
Card for Apple lie

TA450S $11 .95
Tarin Industries (4.68- eq, 50 cfm)

SU2A1. . ... •... , • . . • $11 .95
EG&G Rotron (3.125- square, 34 efm)

JE24

DATA BOOKS

Jameco PC/XT
& ATCompatible

Disk Drives
JE1022 (Pictured)

(360KOrive, PCIXT/AT) ••• $ 89.95
(1.2MB, ATCompatible) ' " $109.95

ST225K (Pictured)

20MBDriveonly (PCIXT/AT). . . $269.95
20MB w/Conlto l1er (PC/XT) .. • $3 19.95
30MBDriveonly (PCIXT/AT) . .. $299.95
30MB w/Conl (PCIXT/AT) , • . • $339.95
40MBDriveonly (PCIXT/AT) $4 69.95
40MBw/Conl Csrd (PC/XT) $54 9.95
40MBw/Conl Card (AT) $589.95

Dim .
l " x W"

61>x ~, 200 0 $ 2. 29
31.\ x 21> 400 0 $ 4.49
61>x 1'1> 630 0 $ 5.95
61>x 21> 830 0 $ 7 .49
61>x 31> 1,360 2 $1 4 .9 5
61>x 414 - 1,660--3- $ 22 .9 5
6li x 5~ 2,390 4 $ 2 7. 9 5
714 x 71> 3,220 4 $ 3 7 .9 5

NEW! Seaga te 20 ,
30 & 40MB
Half Height
Hard Disk

Drives

JE23

Part
No.

Nat iona l linear Data Book (82)• • • • • • $1 9 .95
logic Data Book• Vol. II (84) $19 .95
Int.... 11 DataBook (87).... . . . .. . • $14.95

21398 CMOSCookbook(86) $14.95
210830 In' e1 Memory Handbook (87) $17,95
23084 3 In'e1MlcrosystemHndbk. Sel (87) $24 .95

ST225
ST225K
ST238
ST238K
ST251
ST251XT
ST251 AT

ADD12 (Disk D,ivell, 11 +, l ie) $99.95
Additional Apple Compatible

Products Available

JE20
JE21
JE22
JE23
JE24

- - J E2 5
JE26
JE27

PriceDescri ption

, .a: ....... :-=. \ .,
, 4>. ; ~. ~ _ (~

't , • ~" . I0- . . .. -
f . ' _ _ •

Multi I/O w/Controller
& Graphics for PC/XT

• Printer port • RS232 port • ROPDY co ntroller
• Graphics ' Manual included

JE1071 $119.95

• Grap hic s: 720 x 346 • 16 out of 64 colors
• Manu al inclu ded

JE1055 $149.95

EGA Card for PCIXT/AT

Part No.

• Printer Port
• RS232 Port
• Game Port
• Manu al included

JE1060 (Pictured)

Additional Add-Ons Available!

I/O Cards for
PC/XT/AT

Color Graphics Card
for PC/XT/AT

JE1060 1/010, XT•••• $59.95
JE1065 1/0 10, AT•••• $59.95

• Text:40 or 80 x 25 • Graphics: 320 or 640 x
200 • Para llel Print er Port • Manual included

JE1052 $49.95

JE1043 1.2M/360KFloppyCon' rol. $ 49.95
JE1015 XT/AT Style Keyboard. . . • $ 59.95
41 256· 120 512KRAM(18Chlpa) .. $ 71.10
JE1012 Baby AT Flip-Top CSse $ 69.95
JE1032 200W Power Supply $ 89.95
JE1022 5" ' HI9h Dens;,yo;sk D,lve $109.95
JE1003 Baby ATMothert>oard
(Zero-K RAM - inc!. Awar d BIOS ROM) • $399.95

•

Regular List $850.80

~ SAVE $50.851

JE1008 IBM'" AT Compatible Kit••••...•• $799.95

Jameco's IBM PC/XT Compatible Kit
4164·1 50 128KRAM (18Chips).. .. $22 .50
JE1040 Flawy Controll Cs,d . . $29 .95
JE1010 Flip-Top Cs $3 4.95
JE1015 - XT/AT Styf<o Keyboard ~•• $ 59.95
JE1030 150Wst1PowerSupply .. $69.95
JE1050 Mono/G_. Crd. wlP.Port $ 59.95
JE1020 5'" DSOD Disk Driwt •• • • $ 89.95
GREEN 12~ Mono .Green Monitor $99.95
JE1000 xr Motherboard (Zero-K RAM-in c!.

Award BIOSROM). . . . . $89 .95

FREE! QUICKSOFT PC
WRITE WORD PROCESSING
SOFTWARE INCLUDED!

Regular List $557.10
JE1004 (IBM'" PCIXT Compatible Kit)••... $479.95

Jameco's 4.77/8MHz Turbo IBM Compatible Kit
Same as JE1004 except comes with 640K RAM, JE1001 (Turbo) 4.77/8MHz
moth erboard, JE1071 multi I/O wit h contro ller and grap hics, and AMBER monitor.

SAVE $70.70 Regular List $670.65
JE1005 (IBM'" PCIXTTurbo Compatible Kit) • $599:95

IBM Compatible Motherboards
• 4.77/8MHz op eration (Turbo oniy) •
• 8087 Maih Co-processor capabi lity •

• BIOS ROM inc luded

JE1001 4.7718MHz • • $t-29-:95 $104.95
JE1000 4.77MHz ••••~ $ 89.95

INTRODUCING JAMECO'S NEW
COMPUTER KITS!!

Jameco's IBM™AT Compatible Kit!
~:;~4"$~';9.95 Mini-286 6/8/10/12 MHz Kit!
EGACsrd
JE1055$149.95
(not included)

.. ,... '} ... CJ ~ •

,; ... ~. • A

" '0' •" , .
I • 1 '1 R '-"'"

.. • I

~ ~: I. .
. :-. ~ - -

TANDY 1000
Multifunction
Board with

Clock Calendar

• Hayes comman d cam oat­
ibte • Bell 103 / 2 12A co m­
patib le ' Au to-dial /a uto ­
answer ' FCC approved ' 1­
year warranty · The 1200H
& 24005 incl ude Max i ~·liIe

Communica tion Softwa re
• The 1200C &.24 00E do nol
incl ude softwa re

Accessories
for Commodore

VIC-20, C-64 & C-128

...- "" '!,..,,~'-

• ..:::- __ ....:5

". --~~; Ii..
'. ~=~~: L

, -, . iU'
~ .... .:...... 14

Iii -. ~, I, -=
IXI::I:II:II I t!II. ..

• ~. to

ameco
..!!!Ow!.I.'""'j General Purpose

lEW!Prototype PC Boards
• Wire Wrap
• Component

Testing
• Point-to­

Point Wiring
• 31/62

JE417 (Pictured) Connection
E411 (6"" , No Pads, Gen. Purp .)••• •• $12.95
IE415 (6"", No Pads, PCIXT) •• ••••• $14.95
IE417 (6"" , Plstedw/Pad.. PCIXT) •••• $19.95

Extender Boards
Designed for

Troubleshooting
and Testing

J E419 (Pict ured )

Expand th e memory on yo ur Tandy 1000 (128K Versio n) to as
much as 640 K. Complete with an RS232 port, c lock/calendar.
RAM Disk . Printer Spo o ler and on-boa rd DMA contro ller chip.

MT512 Includ.. 512KRAM•• • •• • $199.95

~.?ID~lrAlflROIllUC§
2400/1200/300 Modems

JE232CM (Pict ured )

'CM1 (3OOBModemVlC-20,C-64) . $19.95
'JE232CM (RS232Int.... V1C-20, C-64) • $39.95
CPS10 (C-64PowerSupply)••••• $39.95
CPS128 (C·128 Powe, Supply)•• •• $59.95

*AISQ co mpatible with C- 126 in 64 mod e only.

Zl'(:I{I:I~I~OAI~I)
TANDY 1000

Expansion Memory
Half Card

Expand the memory of your
Tandy 1000 (128K Versio n) to
as much as 640K . Also includ es
DMA contro lle r chip.

TE51 2 Includ.. 512K RAM.. . . . • . . . . . $119.95
TANC Plug-in Cloc k option ch ip (on ty) • • • • 5 39 .9 5

20Meg Hard Disk
20 MB Hard Disk Drive Board
for Tandy 1000• . . . • . . .• $494.95
20MB Hard Disk Drive Boa rd
for Tand y 1000S X... , , . . $499.95

T20MB

SX20MB

12 00H 1200/300 Baud In'~nsIModem• . . . $ 79.95
2400S 240011200 /300 In'emal Modem $174.95
1200C 12001300 Baud ExternalModem $119.95
2400E 240011200/300 ExtemslModem $219.95

U.S. Funds Only $20 Minimum Order Data Sheets - 50¢ each
Shipping: Add 5% plus $1.50 Insurance IBM Isa reglstetv>d 'rademarlcoflntema'ional Bustne.. Machine. Prices Subject to Change

California Residents: J ®~ Send $ 1.00 Postage for a
Add 6%, 6

1
12% or 7% ameco~ FREE 1988 CATALOG

Sales Tax VlSA""
FAX 415-592-2503 ~ Telex: 176043

12/87 ~ rmrrrrrrr:r:r:r:: 0 1987 Jame co Electronics

1355 SHOREWAY RD., BELMONT, CA 94002 e FOR ORDERS ONLY 415-592-8097 e ALL OTHER INQUIRIES 415-592-8121

CIRCLE 114 ON FREE INFORMATION CARD



1.2 9
.7 9

1.4 9
1 .49
1 .4 9
1.49
1 .9 5
1. 69
1 .69
2 .95
1.69
1 .6 9
4 .9S
2 .9 S

74S00
.2 9 74S163
.2 9 74S175
.2 9 74S19 5
.3 5 74 S240
.29 7 4S 241
.3 5 7 4S24 4
.49 7 4 S2 80
.35 74 S287
.5 0 74S288

2 .7S 74 S2 9 9
.7 9 74S373
.7 9 74S374
.7 9 74S471
.9 5 74SS71

PALS

16R6
16R4

LINEAR
n 07 1 .69 lM567 .79
Tl072 1 .0 9 N E570 2 .95
TL0 7 4 1.95 NE 59 2 .9 8
Tl082 .99 l M723 .4 9
n084 1.49 lM733 .9 8
lM301 . .34 lM741 .2 9
lM 30 9K 1.25 lM747 .6 9
lM311 .59 MC1330 1.6 9
lM 31 1H .8 9 MC13S0 1.1 9
LM 317K 3.4 9 LM1 458 .3 5
lM 317T .6 9 lM1 4 88 .4 9
LM31 8 1.4 9 lM1 489 .4 9
LM3 19 1.2 5 lM1 49 6 .8 5
LM320 see790 0 ULN20 03 .7 9
lM323 K 3 .49 XA2206 3.9 S
LM324 .3 4 XR22 1 1 2.9S
LM331 3 .95 lM2 917 1.9S
lM334 1.1 9 CA3046 .8 9
l M335 1 .79 CA 314 6 1.29
lM 336 1.75 MC3 37 3 1.29
lM338K 4 .4 9 MC3470 1.9S
lM339 .59 MC34 80 8 .95
LM340 5e878 00 MC3487 2 .9 5
lF353 .S9 LM3900 .4 9
lF356 .9 9 lM3911 2.2S
lF3S7 .9 9 lM3909 .98
lM 35 8 .59 LM3914 1.8 9
lM 380 .8 9 MC4024 3 .4 9
lM 383 1 .9 5 MC404 4 3 .9 9
lM 38 6 .8 9 AC41 36 1 .2 S
lM 393 .4 S RC4 5S 8 .6 9
LM 394H 5.9 5 LM1 360 0 1. 4 9
TL4 94 4 .20 75 107 1.4 9
Tl497 3 .2 5 7S11 0 1. 9S
NE 5S5 .2 9 7 S150 1.9S
NE5 56 .4 9 751 54 1 .9 5
NE558 .7 9 75 188 1.25
NE 564 1 .95 75 189 1.2S
lM 565 .95 7 S4 S1 .39
lM 56 6 1 .49 7S45 2 .39
NE5 90 2. 50 7 S477 1. 29
H ~TO·5 CAN . K~TO·3. T=TO-220

74500
7 4S02
7 4S 04
7 4S08
74510
74 S 32
74 S7 4
74S86
7 4S11 2
745124
·7 4 S138
74S1 S3
74S157
745158

.19

.19

.19

.29

.29

.24

.19

.2 5

.4 9

.2 5

.2 5

.19

.19

.2 9

.2 9

.4 9

.6 9

.8 9

.34

.3 3

.4 5

.3 S

.50

.59

.3 5
2 .15

.3 9

.35

.2 9

.4 9

.4 5
1. 35

.S5

.S5
1 .49

.5 5
1.6 5

.69

.8 5
1.00

.8 9

.6 S

74FOO
74FOO .3 5
7 4F02 .3 5
74F04 .3 S
74F08 .35
74 Fl0 .3 5
74F 3 2 .3 5
74F64 .S5
7 4F74 .3 9
74F8 6 .55
74F138 .7 9
7 4F139 .79
74F253 .8 9
74F157 1 .6 9
74F240 3. 2 9

740 0
74 02
7404
7 40 6
74 07
7408
7 4 10
7411
74 14
7 41 6
7 4 17
7 4 20
7 43 0
7 4 32
743 8
7442
74 45
74 47
7473
7474
7475
74 76
7 48 3
7 485
7486
7489
7490
7 49 3
741 21
741 2 3
74125
74150
74151
74 153
74154
74 157
74159
741 6 1
741 64
74 166
74175
74367

HIGH·TECH
74 LSOO .16 7 4 LS 11 2 .29 74 l S241 .69

HM43256LP-15 74lS01 .18 74lS122 .4 5 74l S242 .69
74lS02 .17 74 LS123 .49 74l S243 .69
74 l S03 .18 74 l S 124 2.7 5 7 4LS 244 .69
74lS04 .16 74lS125 .39 74lS245 .7 9

* 32K X 8 STATIC RAM 74 lS05 .18 74L S12 6 .39 74 lS251 .4 9
74lS08 .18 74lS 132 .39 74 LS253 .4 9* LOW POWER CONSUMPTION 7 4lS09 .1 8 74lS1 33 .4 9 74lS 257 .39

* HIGH SPEED -100ns AVAILABLE 7 4 l S1 0 .16 74lS 136 .39 74 lS2S8 .4 9
74lS11 .2 2 74tS138 .3 9 74LS2 59 1 .29* LOW STAND-BY CURRENT (2mA MAX.) 74 LS12 .2 2 74 LS139 .39 74 l S260 .4 9

* TT L COMPATIBLE INPUT AND OUTPUTS 74 lS13 .2 6 74 LS14 5 .9 9 74lS266 .3 9
74 l S14 .3 9 74lS147 .9 9 74 lS273 .79
74lS15 '.2 6 74lS 14 8 .9 9 74 l S 279 .39

* * * * SPOTLIGHT ****
7 4lS20 .17 74lS151 .39 74LS280 1. 98
7 4lS2 1 .22 74lS1 53 .39 7 4LS 28 3 .59
7 4lS22 .2 2 74LS 154 1 .4 9 74 lS290 .8 9
7 4lS27 .2 3 74L S1 S5 .59 74 l S293 .8 9

CMOS HIGH SPEED CMOS 7 4lS28 .2 6 74LS 156 .4 9 74lS 29 9 1.49
74LS30 .17 74 lS 15 7 .3S 74lS322 3 .95

4001 .19 4049 .2 9 74HCOO 74HCTOO 74lS32 .18 74lS158 .29 74 l S 32 3 2 .49
401 1 .1 9 '4 0 50 .2 9 74LS 33 .2 8 74lS1 60 .29 74 LS36 5 .3 9
40 12 .2 5 40 S1 .6 9 74 HCOO .2 1 74HCTOO .2 5 74lS37 .2 6 74lS161 .39 74lS367 .3 9
4013 .3 S 40S2 .6 9 74HC02 .2 1 74HCT02 .25 74lS38 .26 74lS1 6 2 .4 9 74lS368 .3 9
4 01S .2 9 4053 .6 9 74H C0 4 .2 5 74 HC T04 .27 74lS42 .39 74lS1 6 3 .3 9 74lS373 .79
4 016 .2 9 4060 .69 74HC08 .2 5 74 H CT08 .2 5 74LS47 .7 5 74lS1 64 .4 9 74LS374 .7 9
4 017 .4 9 4066 .29 74 HC 14 .3 S 7 4H CT32 .27 74lS48 .8 5 74 LS165 .6 S 74LS 375 .9S
4018 .69 4069 .19 74HC32 .3 5 74 H CT74 .4 5 74lSS1 .17 74 lS166 .9 5 74 LS377 .7 9
402 0 .59 4 070 .29 74HC74 .3 S 74HCT138 .S5 74 l S73 .29 74lS1 6 9 .9 5 74LS390 1.19
402 1 .69 4081 .22 74 HC86 .4 5 74 HC T 16 1 .79 74 lS7 4 .24 74lS 17 3 .4 9 74lS393 .7 9
4023 .2 5 4093 .49 74 HC1 38 .4 5 74 H CT240 .8 9 74lS7 5 .29 74lS174 .3 9 74 LS541 1 .4 9
4024 .4 9 144 1 1 9 .9 S 74HC139 .4 7 4HCT24 4 .89 74lS76 .29 74lS 17 5 .3 9 74lS624 1 .9S
4025 .25 14 43 3 14 .95 74 HC151 .S9 74HCT245 .9 9 74 LS8 3 .4 9 74L S1 91 .49 74 l S640 .9 9
4 027 .3 9 14497 6. 9S 7 4HC1 541 .09 74HCT273 .99 74 l S8S .4 9 74lS1 9 2 .6 9 74 l S645 .99
4 028 .6 5 450 3 .4 9 74HC157 .5 5 74HCT373 .9 9 74lS86 .22 74lS1 9 3 .69 74lS670 .8 9
4 04 0 .69 4 S11 .69 74HC244 .8 5 74HCT374 .9 9 7 4 l S 90 .39 74lS1 94 .69 74lS682 3. 20
4 042 .S9 4S1 8 .8 5 74HC245 .85 74HCT393 .99 74lS92 .4 9 74lS1 9 5 .69 7 4lS68 8 2 .40
40 44 .69 4528 .7 9 74 HC273 .69 74H CT40171 .19 74lS9 3 .39 74 lS1 96 .59 7 4lS783 22.9 5
4046 .69 4S38 .9 5 74 HC37 3 .69 74 H CT4040 .99 7 4lS9 S .4 9 74lS1 97 .S9 2S l S2521 2 .110
4047 .69 4 70 2 12 .9 5 74 HC3 74 .69 74HCT4060 1.49 7 4lS1 07 .34 74lS221 .59 26 LS3 1 1 .9 5

7 4lS109 .3 6 74lS240 .69 26 l S32 1.9 S

2 .99
.9 9

1 .49
1 .9 5
1 .7 9
1 .85
1.85
1.90
2 .45
3 .95
4 .49

12.95
14 .95
19. 9 5

12 500 51 .4 9
120 0 nol .8 9
(1 50ns) .9 9
(120ns) 1.4 9
(200n s) 6 .9 5
(150n s) 1.2 9
(120n5) 1.55
(2 00n5) 1.95
(1 50 n5) 1.9 5
1150n oJiPIN 1 AEFAESHI2 .95
(150n 5) 3.7 5
(150n5) 5 .9 5
1150n51 4 .9 5
(1 50n51 2 .9 5
1120nol 3.9S
(1 00 n51 4 .9 5
1100nsJlCMOS) 6. 9 S
(120n51 19 .95
(10 0n sl 2 4.9 5

(45005)
(45005'
(200ns){ l ow Po w er )
(l OOns)
1200noICCMOSI
11S 0n oICCMOSI
1200 n oICCMOSll lP}
11S0n oICCMOSIIlPI
11 20n oli CMOS IClPI
11SOnoliC MOSlIlP}
1120noliCMOSlIlP}
1150noli CMOSlI lP}
1120noliCM OSlIlP}
1100noli CMOS lIlP}

STATIC RAMS
25 6 )(4

10 24 x4
10 24 x4
2 048x8
2048x8
2048x8
2 048x8
2048x8
2048)(8
8 192x8
8 192:'(8

32768x8
32768x8
32768x8

8000 6500 Z-80
3 .95 1.0 MHz 2.5MHz1 .49

8039 1.9 5 6 502 2 .25 Z80· CPU 1.25

80 52AH BASIC 34 .95 65C02 (CMOS) 7 .95 4.0 MHz
17 7 1

8 08 0 2 .49 6 520 1.6 S 1791

8 085 1.95 6 522 2.95 l aOA-CPU 1 .29 17 9 3

8086 6 .49 6 526 13 .9S Z8 0A -CTC 1.69 1795

8 08 7 5MHz 99 .00 6532 5.95 Za OA-DART 5.9 5 1797

8087-2 BMHz 15 9 .9 5 654 S 2 .95 28 0A- DMA 5.9 5 279 1

8 088 5.9 9 6551 2 .9 5 l a OA-PIO 1. 89 2793 CRYSTALS
8 088 -2 7 .95 2.0MHz l 8 0A -SI O / 0 5.95 27 97

8 15S 2.49 l a OA -SIO /l 5.9 5 8272 32.76 8 K Hz .9 5

8 155-2 2.99 6502A 2.69 Z8 0A· S10 /2 5.95 UP076 5 1.0 M Hz 2 .95

8 74 1 9 .95 6 520A 2.9 S 6.0 MHz
M B8876 1.84 32 2 .95

8 748 7 .95 6 522A 5 .9 5 M B8 877 2 .0 1.9 S

8749 12.9 5 6 532A 11.95 Z80 B-CP U 1691 2.4S 76 1.95

8 755 14 .95 65 4 5A 3 .95 Z80B· CTC 2 14 3 3 .579545 1 .9S

80286 7 9 .9 S 6 551A 6.95 280B-P10 92 16 4 .0 1.9 5

80287 6M-tt 179 .95 3.0MHz l80B-DA RT 5 .0 1 .95

80287-8 8M-tz249.95 Z80B -SIO/ O 5 .0 688 1 .95

80287-10 ,CM-U309.9S 6 502B 4 .2S Z80B-S 1012 UARTS
6 .0 1.95

l867 1 ZllOG 6 .144 1.95

3 .9 5 8 .0 1.9 5

6800 4 .95 10 .0 1.9S

8200 3 .95 10.738 63 5 1.9 5

1.0MHZ 4 .95 12 .0 1.9 S
8203 14.95 3 .9 5 14. 31 81 8 1.9 5
82 0 5 3 .29 6 800 9 .95 16 .0 1.9S
8212 1.4 9 6 802 6 .9 5 18 .0 1.9 5
8216 1.49 68 03 10 .95 18 .432 1.9 5
8224 2.25 6809 20 .0 1.9 5
8228 2 .25 68 09E 22.1184 1.95
8237 3 .9S 68 10 24 .0 - 1.95
82 37-5 4 .7 5 6820 MISC. 32.0 1.95
8243 1.95 6821 OSCILLATORS82 S0 6 .9 5 6840 A D C0804 2 .99
8251 1.29 6843 ADC080 9 3.85 1.0MHz 5.95
8 2 51A 1.69 6844 DAC 0 800 3 .29 I 1 .8432 5.95
8253 1.59 6845 DAC0 80 8 1 .9S 2 .0 5.95
8 2 53 -5 1 .9 5 68 47 DAC1022 5 .95 2 .4S76 5.95
8 2S S 1.4 9 685 0 MC1408L8 1.9 S 2 .5 4 .9 5
82 S5-5 I.S9 6883 8T 28 1 .29 4 .0 4 .9 5
8 259 1 .9 5 2.0MHZ 8T9 7 .S9 5 .0688 4 .95
82S9·5 2 .29 DP 8 30 4 2 .29 6 .0 4 .95
8272 4 .39 68 BOO 9334 1.7 5 6 .144 4 .9 5
82 75 16 .9 5 68 B02 9368 2 .85 8 .0 4 .95
82 79 2 .4 9 68 B09E 9602 .6 9 10 .0 4 .95
8279·5 2 .95 68 B09 UlN20 03 .79 12 .0 4 .95
8282 3.95 68 B2 1 M A X 2 32 7 .95 16 .0 4 .95
8 284 2 .25 68 B45 MC3 470 1.95 18 .4 32 4 .95
82 86 3 .95 68 B5 0 MC 3487 2 .95 20 .0 4 .95
8288 4 .95 68000 A Y5-3600 PRO 11 .95 24 .0 4 .95

2 112
2 1 14
2 1 14 l·2
TMM201 6·100
HM 611 6-4
HM6116-J
HM 611 6 lP-4
HM 611 6lP-3
HM 611 6 lP-2
HM 6 264 lP-1 S
HM62 64lP-12
HM4 32 56lp·15
HM4 32S 6 lP-12
HM4 32 56Lp·l 0

DYNAMIC RAMS
4 1 16 ·250 16 38 4 x1
4 1 16·2 00 1638 4 x1
4 1 16 · 1 50 16384 x1
4116·1 20 16 384x1
MK4332 32768x'
4 16 4· 1S0 6SS36xl
4 16 4·1 20 655 36x1
MCM666S 6 5536xl
TMS41 64 65536x1
4 164·REFRESH 65536x1
TMS441 6 163 84 x4
4 1128-150 13 1072x1
TMS4464·1 5 6 SS36x4
41256· 150 26 21 44 x1
4 12 56 -12 0 26 2144x'
4 1256-10 0 262 144x1
HMS12 5 8-'OO 26 21 44 )(1

10 4 8576 x1
10 4 857 6 x1

. EPROMS
10 24 )(8 (4 50n 5) 4. 9 5
20 48x8 1450n s}(5V I 3 .49

27 16-1 2048x8 (3 50n s)(5 V ) 3 .95
.T MS2 S3 2 4096x8_ 1450no}(5VI 5.95 .
27 32 4096x8 14 50n o}(SV) 3 .9 5
2732A 4096x8 12 50no }(5VJl2 1V PGMI 3 .9 S
27 32A-2 4 096x8 12 0 0n o}(SVJl2 1V PGM I 4 .25
27 C64 8192x8 1250noJl5VJlCMOSI 4.9S
27 64 8 192x8 1450no}(5V) 3 .49
2764-2 50 8 192x8 1250ns}(5VI 3 .6 9
27 64-20 0 8 192x8 120 0n o}(5V} 4 .2 5
MCM6 87 66 8 19 2x8 13 50n s}(SVJl24 PINI 15 .9S
27 12 8 163 8 4 x8 12S0no Jl5V} 4 .2 5
27C256 32768 x8 1250noJlSVJlCMO SI 7 .9 5
27256 32768 x8 12 50 n oJl5V } S.9S
27S1 2 6SS36x8 (2 5 0n o}(SVI 1 1.95
27 C512 6 55 36x8 125 0n o}(5VJlCMOSI 1 2.9 S

5V::Single 5 Volt Supply 21V PGM ",Program at 21 Volts
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CD
m
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7 p osition
8 p osition
10 position

DIP SWITCHES
.8 5
.90
.90

"SNAPABLE" HEADERS
CA N BE SNAPPED APART T O

MAKE A NY SIZE HEAD ER ,
All W ITH .1" CENTERS

STRAIGHT lEAD
RIGHT ANG LE l EA D
2 STRAIGHT LEADS
2 RIGHT ANG LE lEADS

SWITCHES
MINI·TOGGLE ON ·ON
MINI·TOG GLE ON ·ON
MINI·TOGGLE ON ·OFF·ON
M INI·PUSHBUTT ON N.O.

SPST M INI·PUSHBUTION N.C.
BCD OUTPUT 10 PaS. 6 PIN DI P

SOCKET·WRAPI.D.IM
.. SLIPS OVER W IRE WRAP PINS
• IDENTIFIES PIN NU M B ERS ON WRAP

SIDE OF BOARD
• CAN WR IT E ON THE PLA STI C;

SUCH A S A N IC #
Pin s Part # Pck. of

8 IDWRAP 08 10
14 IDWRAP 14 10
16 IDWRAP 16 10
18 IO WR A P 18 5
20 ID W RA P 20 5
22 IDW RA P 22 5
24 IDWRAP 24 5
28 IDWRAP 28 5
40 IDWRAP 40 5 1.95

PLEASE OR DER BY NUMBER OF
PA CKAGES IPCK. OF)

APPLE

PAGE WIRE WRAPWIRE
PRE CUT A SSORTMENT

IN ASSO R TED COLORS 527.5 0
100ea: 5 .5 " . 6 .0 " , 6 .5". 7 .0 "

2500a: 2 .5 " , 4.5 " , 5 .0"
SOOoa: 3.0", 3 .5", 4 .0 "

SPOOLS
10 0 f eet $4. 30 250 f eet $7 .25
500 f eet $13. 2 5 1000 f eet $2 1.95

Pteese specify co lor:
Blue. Black. Yellow or Red

5-100
BARE - NO FOil PADS ••• •
HORIZON TAL BUS •• ••• •
VE RTICAL BU S •• • • • •• •
SINGLE FOil PA DS PER HOLE

100·UP
.09
.12
.1 2
.0 9
.09

.6 0 5.50

.7 5 6 .85

.3 0 2 .7 5

.7 8 7 .15

.48 4 .40

P100· 1
P1 00 ·2
P100·3
P100 ·4

AT
IBM-PRAT LARGE +5V & GROUND PLANES •

WIREWRAPPROTOTYPE CARDS
FR -4 EPO XY GLASS LAMINATE

WITH GO LD ·PLAT ED EDGE·CARD FI NGERS

XT
BOTH CARDS HAVE SILK SCREENED LEGENDS

AND INCLUDES MOUNTI NG BRACKET
IBM · PR1 WITH +5V AND GROUN D· PLANE •
IBM·PR2 AS ABOVE W /DECODING LAYOUT

1.5 0 13 .25

1.0 7 9 .35
1.20 11 .00

CO LOR COD ED
l ' 10 '

T1 l/4
T P A
Tn~

TP A
T1

.8 9 7 .50

.4 6 4 .10

.72 6 .40

.5 5 5.40

.4 5 4 .00

.36 3.20

.28 2.50

.18 1.60

COM CATHODE .36 2" 1. 25
CO M CA TH ODE .5 " 1.49

COM ANODE .5 " 1.49
COM A N ODE .3" .99

COM CA THO D E .3 " .99
COM CATHO DE .3 " .4 5

4 x7 HE X W /lOGIC .27 0 " 10 .9 5

SINGLE COL OR
l ' 10 '

RIBBON CABLE

DIFFUSED LEOs
1·99
.10
.14
.14
.10
.10

34
26

50
40

20

10
16

••

M odel Timer Ch ip Intensity
Capacity (uW / Cm t )

PE-1 4 0 N O 9 8,000

PE -140T YES 9 8,000
PE-240T YES 12 9,600

DATARASE $34.95
.. ERASES 2 EP ROMS IN 10 M IN UTES TI ME
• VE RY COMPA CT - N O D RA W ER
• THIN METAL SHUTTE R PRE V EN TS UV LI GH T

FRO M ES CA PING

J UMBO RED
JUMBO GREEN
JUM BO YE llOW
MOUNTING HOW
M INI REO

EPROM ERASERS
SPECTRONICS CORPORATION

LIGHT EMITTING DIODES

LED DISPLAYS
FND·357(3591
FND· 50 0150 3)
FND· 507 1510 1
MAN· 72
MAN·74
Tl l ·3 13
Tl l -311

EXTENDER CARDS
FOR IBM

$29. 9 5

$39 .95

SHORTING BLOCKS
.1" CENTERS

GOLD CONTACTS

_ 5L$1..0-.L

.6 9

.5 9
1 .09
1 .0 9

.99

.9 9

.8 5 1.4 9 1.59

.99 1.0 9 1.49.9 9

SOLOERTAIL 1-99 10 0 '"
8 PIN ST .11 .10

- 14· PIN"ST--.11-.09-
16 PI N ST .12 .10
18 PIN ST .15 .13
20 PIN ST .18 .15
22 P IN ST .1 5 .12
24 PI N ST .20 .15
28 PIN ST .22 .16
4 0 PI N ST .3 0 .2 2
64 P IN ST 1 .95 1 .4 9

W IREWRAP
8 PIN WW .59 .69

14 PIN WW .6 9 .52
16 PIN WW .69 .58
18 PIN WW .99 .90
20 PIN WW 1.09 .98
22 PIN WW 1.39 1.28
24 PIN WW 1.49 1.35
28 PI N WW 1.69 1.4 9
'40 PIN WW 1.99 1.8 0

ZE RO IN S ERTIO N FORCE
16 PIN ZIF 4 .95 CAl l
24 PI N ZI F 5 .95 CA l l
28 PIN ZIF 6 .95 CALL
40 PIN ZIF 9 .95 CAll

IC SOCKETS

.99

CONTA CTS

.99

RESISTOR NETWORKS
9 RESISTOR
7 RESISTOR
8 RESISTOR

15 RESISTOR
7 RESI STOR

1 3 RESISTOR

.6 9

.59 1.29 1.49

10 PIN
8 PIN

16 PIN
1 6 PIN
14 PIN
14 PIN

14 16 18 20 22 24 28 40

.4 9

.59

BYPASS CAPACITORS
.01 JJfCERAMIC DISC 100/ $5 .00
.01 JJfMONOLITH IC 100/$10.00
.1 JJf CERAMIC DISC 100/$6.50
.1 JJfM ON OLITH IC 100 / $12.50

VOLTAGE REGULATORS
TO·22 0 CASE TO-3 CASE

PA RT7805T .49 7 80 5K 1 .59 7905K 1.69 DIMENSIONS DISTRI BUTION TIE TERMINAL TIE BINDI NG

7808T .49 78 12K 1.39 7 91 2 K 1.4 9 N UM B ER STRI PIS) POI NTS STRIPIS) PO INTS POSTS

7812T .49 WBU·D .38 x 6. 50" 1 100
7 81 5T .49

W BU·T 1.38 x 6 .50" 1 63 07905T .59
7908T .59 TO ·93 CASE W BU · 204-3 3 .94 x 8 .4 5 " 1 100 2 1260 2
791 2T .59 7 8 L0 5 .4 9 7 9L OS .6 9 W BU ·204 5.1 3 x 8 .4 5 " 4 400 2 1260 3
791 5T .59 78 L12 .49 7 9 112 1.49

WBU·206 S 500 3 1890 46.88 x 9 .06"
LM323K 5 VOLTS. 3 AMPS, TO -3 4 .79 W B U-208 8 .25 x 9 .45" 7 700 4 2520 4
LM338K ADJUSTABLE. 5 AMPS. TO -3 6.95

.15
1N7 59 .15

. N4 1 4S -2 5 11 :00 ­
, N 40Q4 10 / 1.0 0
1N5402 .25
K BP 02 .55
K BU8A .95
M DA990-2 .3 5
N 222 2 .2 5
PN 2222 .10
2N2905 .50
2 N2907 .25
2 N 3055 .7 9
2N3904 .10
4 N26 .69
4N27 .6 9
4 N28 .69
4 N33 .8 9
4 N37 1.19
MCT· 2 .59
MCT·6 1.29
T IL · 11 1 2 .25
2N3906 .10
2N4401 .2 5
2 N4402 .2 5
2 N4403 .2 5
2 N6045 1.75
T IP 31 .49

.4 9

.95

DIP CONNECTORS

ICC xx

IDPxx

ORDER BYD ESC RIPTION

RI BBON CABLE
DIP PLUG S I IDC)

EDGECARDCONNECTORS
3.95
4.95
1.95
2 .95
1.9 5
4 .95

100 Pin So ld ertai l S· 100 .125
100 PinWirewrap S·10 0 .125
62 Pin Sol d ert a il IBM PC .10 0
50 Pin Sol d ert a il A PPLE .100
44 Pin So ldertail ST O .156
44 Pin W ir ewrap STO .156

TOO~~~~g~~~~TAll AUGATxxST .62 .7 9 .8 9 1.0 9 1.2 9 1.39 1.49 1.69 2 .49

TOOI~E~O~I::~RAP AUGATxx~ 1.30 1.80 2.10 2 .40 2 .50 2 .9 0 3 .15 3 .70 5 .40

COMPONENT CARR IES
(D IP HE A DE RS)

D·SUBMINIATURE CONNECTORS
CON TACTS

DESCRI PT IO N ORD ER BY
9 15 19 25 37 50

M ALE DBx xP .4 5 .59 .6 9 .69 1 .35 1.8 5
SOLD ER CU P

FEMALE D B xxS .49 .6 9 .75 .7 5 1.39 2 .29

MALE D B xxPR .49 .69 .79 2.27
RIG H T ANGLE PC SOLD ER

FEM A LE DBx xSR .55 .7 5 .8 5 2.49

M ALE D Bx xPWW 1 .69 2 .56 3 .89 5 .60
W IREWRAP

FEMALE DBxxSW'VV 2.76 4 .2 7 6 .84 9 .95

M A LE IDBxxP 1.39 1.9 9 2 .25 4 .2 5
inc RI BBON CA BLE

FEM A LE IDBxxS 1.45 2 .0 5 2 .35 4 .49

METAL MHOO D xx 1.0 5 1.15 1.2 5 1.25
HOODS

GR EY HOODx x .39 .3 9 .39 .69 .7 5

ORDERING INSTRUC TIONS:
INSER T THE NUMBE R OF CON TACTS IN THE POSITION MARKED »ro« THE "ORDER BY"PART
NUMBER LISTED. EXAMPLE: A 15 PIN RIGH T AN GLE MALE PC SOLDER WOULD BE DB /SPA.

MOUNTING HARDWARE 59C

IDCCONNECTORS
CONTACTS

D ESCRIPTION ORDER BY 10 20 26 34 40 50

RIGHT A N GLE SOLDER HEADER ID H xx SR .8 5 1.35 1.7 6 2 .3 1 2 .72 3 .39

RIGHT ANGLE WIREWRAP HEADER IDHxxWR 2.05 3.28 4. 22 4.45 4 .8 0 7 .30

RIBBON HEADER SO CKET IDSxx .63 .8 9 .9 5 1.29 1.49 1.69

FOR ORDERI NG INSTRUC TIONS. SEE D·SUB MINIA TURE CONN ECTORS ABOVE

RIBBON ED GE CA RD ID Exx .8 5 1.2 5 1.35 1.75 2 .0 5 2 .45

FOR ORDERING INSTRUC TIONS. SEE D·SUB MINIA TURE CONNECTORS. BELO W

36PIN CENTRONICS
MALE

IDCEN 36 RIBBON CA B LE 3.95
CEN36 SOLD ER CU P 1.85

FEMALE
IO CEN 36 / F RIB B ON CA B LE 4 .95
CEN3 6P C RT. A ng le PC M o un t 1.8 5

W1REWR AP HEAD ER ID H xx W 1.86 2 .98 3.84 4 .50 5 .2 8 6 .63

RIBBON HEADER IDMxx 5 .50 6 .25 7 .00 7 .5 0 8 .50

SOLDER HEADER ID HxxS .82 1.2 9 1.68 2.20 2 .58 3 .24

CAPACITORS
TANTALUM

1 .0l'! 15V .12 .4 71'! 35V .39
6 .8 15 V .4 2 1.0 35 V .45
10 15V .4 5 2.2 35 V .19
22 15V .99 4.7 35V .39
.2 2 35V .15 10 35 V .69

DISC
1 0 pf 50V .0 5 680 50V .0 5
22 50 V .0 5 .00 11'! 50V .0 5
27 50V .05 .0022 50V .0 5
33 50V .0 5 .00 5 50V .0 5
4 7 50V .0 5 .01 50V .07
68 50V .0 5 .02 50V .07
100 50V .0 5 .05 50V .07
220 50 V .0 5 .1 12V .10
560 50V .05 .1 50V .12

MONOLITHIC
.0 11'! 50 V .14 .11'! 50V .18
.0 4 7'" 50 V .15 .47'" 50 V .2 5

ELECTROLme
RADIA L AXIAL

11'! 25V .14 11'! 50V .14
2 .2 35 V .11 10 50V .16
4 .7 50V .11 22 16 V .14
10 50V .11 47 50 V .19
4 7 35V .13 100 35V .19
100 16V .1 5 220 25 V .25
220 35 V .2 0 470 50 V .2 9
470 25 V .30 10 00 16 V .2 9
2200 16V .7 0 22 00 16V .7 0
4700 25V 1.45 4700 16V 1.25

FRAME STYLE
TRANSFORMERS

- 12 .6 Volts AC-2 Amps -(CT)_5.95 _
12 .6 Vo lts AC 4 Amps ICT) 7 .95
1 2.6 Vol ts AC 8 Amps ICT) 10. 9 5
25.2 Vo lt s AC 2 Amps ICT) 7. 9 5
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55.00
525.00

52.95
54 .9 5
52 .95
51. 19

549.95
569. 95

S209 .95
5219 .95

$119.95
$219.95

$34.95
$39.95

$69.95
$179.95

COMPUTER CASES

INTERNAL
1200 BAUD'/2 CARD

2400 BAUD FULL CARD

EXTERNAL
(NO SOFTWARE INCLUDED)

1200 BAUD
2400 BAUD

Attractive. sturdy steel cases fit the popular sized
motherboards and include speake rs. faceplates .
expansion slots and all necessary hardware .

DRIVE ENCLOSURES
WITH POWER SUPPLIES

CAB-2SV5 DUAL SliMlINE FOR 5'1<"
CAB·1 FH5 FU ll HE IGHT FOR 5'1<"
CA B-2SV8 DUAL SliMlINE FOR 8"
CAB-2FH8 DUAL FUll HEIGHT FOR 8"

All mode ls leature auto-dial/answer/redial on busy.
power up self test. touch tone or pulse dialing. built -in
speaker. Hayes and Bell Systems 103 & 212A com ­
patible . lull or half duplex . PC Talk 1/1 Communica­
tions software with internal models and more.

DISK DRIVES
51/4" SEAGATE HARD DISK DRIVES

ST-2 25 HALF HEIGHT 20MB 65m. 5259
ST-238 HALF HEIGHT 30MB 65 m . (Rll) 52 99
ST-2 51 HALF HEIGHT 40MB 40m. 5469
ST-277 HALF HE IGHT 60MB 40m. (Rll) 56 49
ST-40 38 FUll HEIGHT 30MB 40m. 5559
ST-40 96 FUll HEIGHT 80M B 28m . 5895

1/2 HEIGHT FLOPPY DISK DRIVES
5'1<" TEAC FD-55B DS/DD 360K 5109.95
5'1<" TEAC FD-55F DS /QUAD 720K 5124.95
5'1,, ' TEAC FD-55GFV DS/HD 1.2M 5154 .95
5'1<" MITSUBISHI DS /HD 1.2M 5119. 95
5'1. " DS /DD 360K 569. 95
3Yz" MITSUBISHI DS/DD (A T OR XT) 5129 .95

DISK DRIVE ACCESSORIES
TEAC SPECIFICATION MANUAL
TEAC MAINTENANCE MANUAL
'I, HT MOUNTING HARDWARE FOR IBM
MOUNTING RAilS FOR IBM AT
"y" POW ER CABLE FOR 5'1<" FDD.
5'1.. ' FDD POWER ~ONNECTORS

- EASYDATA-MODEMS

$279.95

$399.95

BY CASPER

BY CASPER

MONITORS
SAMSUNG

MONOCHROME

.. 15.75/ 21 .85 KHz SCANNING FR EQU ENCIE S

.. RES : 640 x 200 / 35 0 ...3 1mm DOT PITCH

.. 14 " BLACK MATRIX SCREEN .. 16 COLORS FRO M 64

.. COLOR /GREEN /AMBER SW ITCH .. RES: 64 0 x 240

.. RGB /IBM COM PA TIBLE .. 14 " NON-G LARE SCREE N

.. .39mm DOT PITCH .. CABLE FOR IBM PC INCLUDED

CIRCLE 182 ON FREE INFORMATION CARD

.. IBM COMPATIBLE TIL
INPUT

.. 12" N ON ·GLA RE.
LOW DI STORTION.
A MBER SCRE EN

.. RES: 7 20 x 350
• SWIVEL BASE
.. 1 YEAR WARRANTY

$119.95
MULTISYNC BY NEC $549.95
.. ORIGIN AL CGA / EGA/PGA COMPATIBLE MONITOR
.. AUTO FREQUENCY ADJUSTMENT
.. RESOLUTION A S HIGH AS 800 x 56 0

5'1," OS/OO SOFT SECTOR

49Cea 39Cea
BULK DrY 50 BULK DrY 250

$12.95
.. STURDY PLASTIC CON STRUCTION

$39.95

..... -
NASHUA DISKETTES

BOXES OF 10
51/l' DS /DD 360K $995

51/4" DSIHD I .2M $2495

31/2" DSIDD 720K $1695

• TI LTS A N D SW IVE LS • BUILT-IN SURGE SUPRESSOR
• BUILT.IN POW ER STATION INDEPENDENTLY CONTROLS

UP TO 5 120 V OLT A C OUTLETS • ULAPPROVED

MONITOR STANDS
MODEL MS·1 00
* TILTS & SWIVELS

MODEL MS·200
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IBM COMPATIBLE
KEYBOARDS

MCT-5060
• IBM AT STYLE LAYOUT
_ SOFTWARE AUTOSENSE FOR XT OR AT

COMPATIBLES
• LED INDICATORS
, AUTO REPEAT FEATURE

MCT·5150 XT STYLE LA YOUT $4995

MCT·5151 KB5151 EQUIV. $6995

MeT-5339$7995
* IBM ENHANCED STYLE lAYOUT
, SOFTWARE AUTOSENSE FOR XT OR AT

COMPATIBLES
, LED INDICATORS
* AUTO REPEAT FEATURE
, SEPARATE CURSOR PAD

Seagate model ST-277 5'/, half heigh t
FAST 40ms access time (RLL)

$42995MINI 80286

80286 6/8 MHz

IBM COMPATIBLE
MOTHERBOARDS

Systems include Seagate '12 height hard drive, hard dri ve controller, cables and instructions,
All drives are pre-tested and warranted lor one year ,

Seagate model ST-251 5'1," half height
FAST 40ms access time

ANYONE CAN BUILD A SYSTEM IN ABOUT
2 HOURS USING A SCREWDRIVER AND

OUR EASY-TO-FOLLOW INSTRUCTIONS!

BUILD YOUR OWN
256K XT COMPATIBLE

* MOTHERBOARD
* 256K OF MEMORY
* 135 WATT POWER SUPPLY
* FLIP-TOP CASE
* 5060 STYLE KEYBOARD
* 360K FLOPPY DRIVE
* DRIVE CONTROLLER
* MONOCHROME MONITOR
* GRAPHICS ADAPTOR

FOR ONLY $49915

* REPlACEMENT BOARD FOR XT STYLE CHASSIS
* OPERATE AT6/10 MHz WITH UP TO 1MB ON -BOARD

MEMORY IZERO K INSTALLED)
, SOCKET FOR 80287 MATH CO·PORCESSOR
* BATIERV BACKED CLOCK
, 8 SLOTS , 2 EIGHT BIT. 6 SIXTEEN BIT
, USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY

AND SMALL SIZE

~

MCT-BATMB

'9795

$37995
' 8 SLOT 12 EIGHT BIT. 6 SIXTEEN BIT ) AT MOTHERBOARD
* HARDWARE SELECTION OF 6 OR 8 MHz
, 1 WAIT STATE
• KEYLOCK SUPPORTED. RESET SWITCH. FRONT PANEL LED

INDICATOR
* SOCKETS FOR 1 MB OF RAM AND 80287
, BATTERY BACKED CLOCK

HALF HEIGHT HARD DISK SYSTEMS

20 MB $289 30 MB $329

HALF HEIGHT HARD DISK DRIVES

40 MB $469 60 MB $649

FROM MODULAR CIRCUIT TECHNOLOGY

MCT-TURBO TURBO 4.7718 MHz $10995
* «rr OR 8 MHz OPERATION WITH 8088·2 & OPTIONAL

8087-2 CO·PROCESSOR
, DYNAMICALLY ADJUSTS SPEED FOR MAXIMUM

THROUGHPUT & RELIABILITY DURING DISK I/O
_,_CH OICE OF.NORMALLTURBO MODE OR SOF_TWARE SELECT_

PROCESSOR SPEED

MCT·XTMB STANDARD MOTHERBOARD

MCT-ATMB

MCT-FH FLOPPY/HARD CONTROLLER $13995
S YSTEM STARVED FOR SLO TS? SA TlSFY IT WITH THIS TIMEL Y DESIGN

* INTERFACES UPTO 2 FOD s & 2 HODs. CABLING FOR 2 FOD s & 1 HOD
, SUPPORTS BOTH DS /DD & OS/QD WITH DOS 3.2

MCT-HDC HARD DISK CONTROLLER $7995
HD CONTROL FOR WHA T O THERS CHARGE FOR FLOPPY CONTROL

' SU PPORTS 16 DRIVE SIZES INCLUDING 5.10.20.30 & 40 MB
, DIVIDE 1 LARGE DRIVE INTO 2 SMALLER. LOGICAL DRIVES

MCT-FDC-1.2 1.2MB FLOPPY CONTROLLER $6995
ADD VERSA TlLlTV & CAPACI TY TO YOUR XT

, SUPPORTS 2 DRIVES. BOTH MAY BE 360K OR 1.2 MEG
'" AUOWS DATA TO FLOW FREELY FROM Xls TO AT s

MCT-ATFH AT FLOPPY/HARD CONTROLLER$14995
FLOPPY/HARD DISK CON TROL IN A TRUE A T DESIGN

'" SUPPORTS UP TO 2 36 0K/720K / 1 .2 M B FOD s
AS WEll AS 2 HOD s USING STANDARD CONTROL TABLES

MEMORY CARDS
MCT-RAM 576K RAM CARD $5995

A CON TIGUOUS MEM ORY SOLU TION IN A SHORT SLO T
* USER SELECTABLE CONFIGURATION AMOUNTS UPTO 576K USING

64K & 256K RAM CHIPS (ZERO K INSTALLED)

MCT-EMS EXPANDED MEMORY CARD $12995
2 MB OF LOTU SIINTE UMICROSOFT COMPA TlBLE MEMORY FOR XT

' CO N FORM S TO LOTUS/INTEL EMS * USER EXPANDABLE TO 2 MB
* EXPANDED/CONVENTIONAL MEMORY. RAMDISK AND SPOOLER

DRIVE CONTROLLERS
MCT-FDC FLOPPY DISK CONTROLLER $2995

OUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLO T
'* INTERFACES UP TO 4 FOD s TO AN IBM PC OR COMPATIBLE
, SUPPORTS BOTH OS/DD AND DS/QD WITH DOS 3.2

DEVELOPMENT TOOLS
FROM MODULAR CIRCUIT TECHNOLOGY

MCT-EPROM PROGRAMMER $12995
PROGRAMS 27xx & 27xxx EPROMS UP TO 27512

, SUPPORTS VARIOUS PROGRAMMING FORMATS
A N D VOLTAG ES

, SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS
OF OIFFERENT SIZES

'" READ . WRITE. COPY, ERASE CHECK AND VERIFY
, SOFTW A RE FOR HEX ANO INTEL HEX FORMATS

MCHPROM·4 4 BlINB rRoeUMMER '18915

MCT-EPROM·10 10BINB rRoeR'MMER '29915
MCT-MOP MONOCHROME GRAPHICS $5995 CT PAL $

TRUE HERCULES COMPA TlBILlTY, SUPPORTS LO TUS 123 M - PAL PROGRAMMER 26995
' SO FTWA RE DRIVER ALLOWS COLOR GRAPHICS PROGR AMS TO RUN MCT-MP PROCESSOR PROG. $19995ON A MONOCHROME MONITOR , PARALLEL PRINTER PORT

~WW!~~~II!II!I!I!!!IIl!l

DISPLAY CARDS
MCT-EGA ENHANCED GRAPHICS ADAPTOR $14995

100"', IBM COMPA TlBLE, PASSES IBM EGA DIAGNOSTICS
• 256K OF VIDEO RAM ALLOWS 64 0 x 350 IN 16 OF 64 COLORS
, COMPATI BLE WITH COLO R A N D MONOCHROME A DAPTORS

MCT-CG COLOR GRAPHICS ADAPTOR $4995
COMPA TlBLE WITH IBM COLOR GRAPHICS STANDARDS

- SHORT SLOT SUPPORTS RGB. COLOR & COMPOSITE MONOCHROME
* 640/320 x 200 RESOLUTION, LIGHT PEN INTERFA CE

MCT-ATRAM AT4 MB RAM CARD $14995
A POWER USER'S DREAM: 4 MB OF MEM ORY FOR A T

* BACKFILL TO 640K. FLEXIBLE STARTING ADDRESS
* UP TO 2 MB ON CARD. 4 MB WITH OPTIONAL PIGGYBACK BOARD

MCT-ATRAM-MC PIGGYBACK BOARD (NO MEMORY) '39"

MCT-ATEMS AT COMPATIBLE EMS $13995
CAN BE USED FOR EXPANDED , EXTENDED OR CONVENTIONAL MEM ORY

'" CONFORMS TO LOTUS/INTEL EMS '" USER EXPANDABLE TO 2 MB
* RAMDISK. PRINT SPOOLER AND LIM/EMS SOFTWARE INCLUDED

INTERFACE CARDS
FROM MODULAR CIRCUIT TECHNOLOG Y

MULTIFUNCTION CARDS
MCT-MF MULTIFUNCTION $7995

ALL THE FEATURES OF 6 PACK- AT HALF THE PRICE
* 0-384K DYNAMIC RAM USING 4 164.
, SERIAL. PARALLEL. GAME PORTS . CLOCK/CALENDAR

MCT-MGMIO MONOGRAPHICS vo $11995
TOTAL SYSTEM CONTROL FROM A SINGLE SLO T

* 2 FLOPPY CONT. SERIAL. PARALLEL. GAME PORT. CLOCK/CAL
* RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME MONITOR

MCT-MID MULTI I/O FLOPPY $7995
A PERFECT COMPANION FOR OUR MOT HERBOAROS

* SERIAL. PARALLEL. GAME PORT . CLOCK/CALENDAR
* SUPPORTS UP TO 2 360K FLOPPIES. 720K WITH DOS 3,2

MIa-SERIAL 2nd SERIAL PORT ' 15"

MCT-ID MULTI I/O CARD $5995
USE WITH MCT·FH FOR A MINIMUM OF SLO TS USEO

, SERIAL PORT. CLOCK/CALENDAR WITH A BATTERY BACK·UP
, PARALLEL PRINTER PORT ADDRESSABLE AS LPTl OR LPT2

IO-SERIAL 2nd SERIAL PORT '15"

MCT-ATMF AT MULTIFUNCTION $13995
AODS UP TO 3 MEGABYTES OF RAM TO THE AT

* USER EXPANDABLE TO 1.5 MB OF MEMORY (ZERO K INSTALLED)
* INCLUDES SERIAL PORT AND PARALLEL PORT

ATMF-SERIAL 2nd SERIAL PORT '24M

- MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY)- '29" -

MCT-ATIO AT MULTI I/O $5995
USE WITH MCT·ATFH FOR A MINIMUM OF SLO TS USED

, SERIAL. PARALLEL AND GAME PORTS
, USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION

ATIO-SERIAL 2nd SERIAL PORT '24M
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$ 44.50

No. 8504

oNty
$ 150 .00

if lCif ~-f~ IC~
~U

~-~
II ···I • • •...
..L __

NO.a501

I ~ ~~I

~

1. T. lk : pu1h button lo r voic. anno uncem , nl of t Im• .
2. R. 1d OI.It: twelve hOl.lo rySlem dil9 J.y fOl'" hOl.lr, m lnu N,

.cond Iby ~Of' fI . ... I. .... M. PM.
3. OilPl,y : Ihr. dilP l.-r mode l of lim., eI• ..." 11m, " de N.
4 . Al"m: on I off ~Ich with Ihin y .conds voo« eI,...".
5 . SnOOIl: IlImlnOer VOIC. "~rm of th irty MCon di ~fter 4

minull1l of f lol VO-' .I erm .
6. VoIum.: two I_I of VOICIOI.ItpI,lt .
7 . L.fl9UI9I .....IIIbI. :Eng..lh .

No.8502

TE R MS: $ 10 min or6tf I $20 m in charge ean:l 0'" I Check, m oney 0'" Of' pftOM

0I'dIr aoeeptld I W. ship UPS GrOl.lnd I Add 10% of to g l orOIr Imin $2.601 101'"
Ih ippi "",. OI.ItlidI USA D:l 2'0% Imin 16 .001 I Tr_It Inturanet: D:l 5'" of to tal
10000uidlUS.... onl y) I CA ,..lOInti D:l ..... t.. I All merc l'llndiM tu~ to prlOl'"....
I PTioet •• tub6lct 10 ch""", without notic. I Any IIOQ6I;~ to be defective. MUST
BE RETURNED IN ORIG INA L fORM WITH A COPY OF YOU R INVOICE WIT HIN
JO DAYS FOR REP LACEMENT .

PAR ROT 8501 $17.75
COCKAtOO 8502 .... . $15.90 N O T A KIT!
MYN AH 8504................... ...$16.90

PROFESSIONAL
COLOR LIGHT
CONTROLLER
SM-328

F EATURE S

1. FO U R GROUPS OF IN D EPE N D E NT OUT PU T SYS TE M lOOOWIC H MAX
- . 68OW 1100· 111 2-PR OF ESS ION ALC OLO ACONTROLSYSTE M (K E Y.

8 0 A R D TYPE l 3 IN DE PE N D E NT IN PU T S IG N AL AD JUS TMENT '" FOUR
GROUPS O F IN D EPE N DE NT D IMMER CO NT R O L 5 S PEED CON TROL
CHASER 6 AU TOMATIC CHASIN G CO N T R O L S YSTEM 7. FOUR K IN OS
O F SPEC IA L CHA S IN G PROGRA M 8 COMBINATION OF PROGRA M AND
MUSIC C H AS ING EFFE CT 9 FO R WAR D! BA CK WARD C HASI NG
CON TROL SM ·328 co lor IIghl eceucure- IS sp . c le " l . d fo r b , lIroom. n lg~lI c lub
e.sce ,nd td vert llemenl IIghl lng II cceson s ....' Ih severe r color control c h, rac t
ens ne s. ....h ,ch em p loy prol'Ulonll col or coniro i sYSlem I nd ke ybo,rd pr ogr em

'-""":"';"':-~':>. ~:::;;~~n 1::~;~~;::~:,ln~S ~:~:I:,g~I,i ro:~::;~:;g~;;gk~~~7~f ~;g~::~: ~~I:~sg
Th~ f ,. n Iy pe IScee t rc nec by 'm u sIC' s'9nel In eroe r to ad Jun lh e bfl gh t nen of
fo u r gro ups 01 Itghll ngs. • -e h mus IC slgn,l .....11be sep,rtled InlO hIgh . m . d ,um
low A. ,nd 10 .... B fr"Qu.ncy rl nge Furth.rm ore, uch gro up Of Ilghll n95 IS In .

corporl l l'd w .l h ,n Inde pe nde nl slgnl l ad lu stm.nl Th . s«ond k,nd 'S co m po s
ed 01 . Iect flc,l ClrCUIU ,nd th .s IS Ihe me ln p, rt lo r cr~"'ln9 I soec •• 1 hghl ," g

et teer It has fou r chU ln g p rogr am m e

Dim .nSIO ns : 14 5/HI" .. 8 15/16 " .. J 3116"
A n WIt h lu tld

TA-50A/B/CAiJl. Tl'UR~E MELOD Y GE N EAA TO A
' h" mu lt ipu rpose ", .I ady ;."".a l0' Ii ,.,mt w It h thl la l l1 l C MOS LS I l l1Ch no log y .

)~ra tl "' on I we'y low cU"I"I, tt u n pl-v' 8 ·10 d ,ff,r'"t 10'9 by US'''9 tWO AA
" ed ban.,.. , IOC3111, Apell,ut,o nS lnc iude Ih l " .. -en In , lK u on, c doo, !Mils , "'UI~'
00_ and , I.et to n,c c loc k , Iar,.. __ lind "'any mo, . . Ben ... $I,ll, YOUc:... c:hOOM

_M" J model, bo l h (0 " 1"""'9 1 .1 0 POPul,r . ",elod ,oU1 l y nn

\s • , . ....It o f the edY,ncld tIChno logy . t hil un il CM con lro l •
"iOl.ls colorful IIXlt ligh ll Of' bu lt.. . Th....i",,11 .ffect of whic h
I most suit abl e in plee.s lik. par ty . dlllCo• • IK t ro nic ,.me cenl,..
nd eho in ligh li,. fOL~rt iMlNnll. Totti 0I.ItJ)l.l1Po-Li L _
OOOW 11000w/Ch.l wh dl ~n contro l 30 pitcl1l of 10QW or
iOO~:"KIS of 5W colo' light bulbi.
:EATUR ES :

o ., .. j .......... o.
J r- '~• .,"'l"'" ,~. :_

'"":'.•: -;:..
• . " • ? n, .

o co.... ,,"'... ca......... "_... O.

:OLO R LIG HT CONTRO LLE R TY·23B

TA-' OOOA

:;,.;::~~~ dlffer, nlia l inpo,lt to Imp row. SIN ratlO .nd IfI9U:.,' ~-:;.:'>.:I'~<:-":'

11iscQrnClIIllbI' \'IIlth. 1lkin"," of ", ..mplil"r.
II Nl S ~ mult '9Urpoll prOI.C1IOftIyn.m. ,nc lud l", hl\l" IInSl'
t ...... DC o..tpul porOI~ion e lle" ,t. hie" IiQMd OI.ItP'U1 sh orl'
e.re"it , o" .r IOoiO prOlec t,o n• • nd . n .uto.....l ie l'fn4)I!rll ur.
e."ntrol Iyll.m. It can poIOlec t the 10 udtpol. 1ltrs .nd . mp h" "
'\IIunIl OtmI9t.

Kit _ _ _ S39 .liIS

A • 50A/B _ ~ S IO 16
.... . SOC __~ _.~ _ _ S 11.50

"A SOA
J lngl, B,1l

S"tnt n19h t
Rudolph , the rtd no Hd ,. 'n.d!ta r
o come. All y l la ' thfu l
Sa nta CIMlI 01ComIng to town
Joy to t " . wor ld
I w Ish y o u .,. X'm l '
H.f1 C. 1Mh ld A,..,.Js " ng

'0011
Londo n 8,ogl, ., f, Il,"II Down
A., yo u SIMP '"
Joy Symphony
WI~nh..:l

::':O,;',:,~: ~ 'I t
Home ,_,1 hom. ~

Ma lody on pu rp le bemboo

'500
L u.1lV,.... IL"",,. WI ,. rl
Horne on lhe Ra"9I' •
RorniInc:. O. " mor
Com," ' T hro ' The Rya '

" Music"rnode.
Audio sionel is d ....ided inlO high. midd l. Ind low f..-quency
to drive J f'O up' 01 tightl ; il h. indlptnde nl eontro ller
for sens it ivily .
" CI\t sing" modi.
Electronic CIrcuit . utom atic,lly contro ls 3 " ro ups of color
Ji"h u in Meluenli.1 ON .nd Of F; ,110 it h. I 5PM'd eon·
troll" . nd shll l-9r ogrem 'ChMing Modi' o n t he P.C. Board .

: it . . . $65 .00 Auemblld WIth ttSlId ... • $75 .00

C1N+PlJW PURE DC STEREO MAIN POWER AMPLIFIER TA ·802

HIGH QUALITY
PRE-AMPLIFIER
WITH 10 BAND
EQUALIZER

MARK V ELECTRONICS INC., 1-800-423-3483 IN FORMATION : 1-818-282·1196
248 EAST MAIN STREET SUI TE 100 ~ TOLL FREE rz:nl MAI LORDER :P.O.BOX6610
ALHAM BRA CA 9180 1 IIiiiII Only for orders paid b y M alter or V ilaca rd~ ALHAMBRA.
TELEX 3716914MARK5 IN CAL.: 1-800-521-MARK CA91802
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- BATTERIES ­

FANS - BLOWERS

RECHARGEA8LE - Used lor solar
energy storage , alarm systems,
remote control boats . robots , etc.

GELL CELL/LEAD ACID
BATTERIES ...

Mu lti posit ion, 30",
completely adjustable
sw ing arm w/3-way metal C clamp .
Has 4 " diopte r magnify ing lens,
w /ruler . Porcelain lamp socket, &
on/off switch; uses up to a 60W
bulb. Color: 8eige. ULlisted.
Item #13136 $24.95 New

55/100 CFM
8 W. Can be mounted lor blow­
ing or exhaus t . Aluminum hous­
ing, brushless, ball-bearing type.
l ' Thin:5 plastic blades with
feathered edges.
Mlr - Centaur #CUDC24K4-601

Item #854 1 $19.95 New
1 Yz ' Standard; 5 plasticblades
Mlr - Centaur #CNDC24K4-601
Item #12109 $14.95 RFE

MAGNIFYING
LAMP

12/24 VDC:-__.:= lt.....
MUFFIN­

TYPE
FANS

5" COMPOSITE

VIDEO MONITOR

"The Source" of the
electro-mechanical components
for the hobbyist.

Ite m # 14 3 31

$549.95 New

NEON TRANSFORMER
(Hi-Voltage)

7300VAC
@5Ma.
May be used for powering neon
light s, replacing oil burner ignit ion
tr ansfo rmer. bu ilding Jacob's lad­
der (spark gap). A high-volt. out­
put : % quick connect ter mi nal &
case ground input full y enclosed
metal case. Weight: 12 Ibs.
Sase mount: 4 Y, 'H x 5...·W x 6',, '

Item #151 $9.95 RFE

NICAD FdBATTERIES " "V !

(Rech arge able ) .

'--- J12V @ 450 rna »<::.
Contains 10 AAcells. Recharge
rate: 45 rna. 16-18 hours.
Dim. : 2 '/,. "H x 1 1A " W x 2 " /,. " L
Mlr - GE123233 or equiv.

Item #5443 $5.95 New
"0" CELLS _~..
Dual Pack
2 .4V@1 .2Ah
2 D cells , stacked & series con­
nected (easily ganged for carry­
ing). Recharge in 12-14 hrs. OA
Dim.: 1Y, ' dia. x 4Y,' L
Item #121421packo121$5.95
IMajormlrs.J 5 packs/$ 2 5 .0 0

115VAC;
50/60Hz.;
12W . Low no ise level fans, can
be mtd. for blowing or exhaust.

1 Yz ' STANDARD
7 metal blades
Dim.: 3...• sq. x 1Y,' deep
NEW - Rotron #SU2A1

Item #5970 $7.95
USED - Rotron

Item #1873 $5.95

48/96 TPI
1 .2 Mb,
(AT
Compat.)
DS/single-double density; 80 track.
Mlr - Panasonic #JU-475
Item #10005 $119.00 New
96 TPI, DS/Ouad Density
(DOS 3,2 Compatible)
Tandon TM55- 4; DS/Quad

Item #1904 $79.00
2 lor $150.00

27 CFM
MINI
FANS

5%"
1/2 HT.
DISK
DRIVES

STATES &.
CAPITA LS

Cons ists of 13 asso rted cas ­
settes. May inclu de: Mone y
Analyzer II, Stetes & Cepite/s,
Casino Crapsl Stetis tic«, The
Csrpoo /er, lind othelS.
Item #14651

Set 011 3

PLUG-IN
POWER
SUPPLIES

COMPUTER/
GAME
ADAPTOR
Output: + 5 VDC, .9A

-5 VDC.. 1A
+ 12 VDC,.3A "-

Input: 120 VAC/60 Hz.. .25A "
Mlr - Coleco #554 16

Item #1882 $4.95 New

9VDC ADAPTOR
Input: 115 VAC, 50 /60 Hz.
Output: 9.5V@ l A.
Dim.: 2%'W x 3',,' H x 2 ' deep
Mfr:Commodore#251539-01/02

Item #9393 $5.95 New

TIMEX-8INCLAIR 1000
& ZX-81 CASSETTES

115 VAC/60 Hz.. 21W., 28A..
3100 RPM; 5-blade model, alu­
minu m housing. Can be mounted
for blowing or exhaust.
Dim .: 4"/'."sq. x 1 Y2"deep.

Item #534 55 $8.95

5%"
FULL
HT.
DISK
DRIVES

48TPI
(IBM'"
Compat.)
Double sided/double density, lull
height drive. 48 T.P.I., 80 tracks.
Mlr - Tandon TM100 -2

Item #7928 $79.00
210r $ 1 5 0 .0 0

96 TPI, DS/Quad Density
Mlr - CDC #9409T

Item #1893 $99.00

115 CFM MUFFIN®

FAN With Adjustable
.Speed
Control

Contains:
• 2 56K RAM ;
• XT/AT Style Keyboard;
• 5~ .. Full-Height Floppy

Disk Drive
• 10 Mb Full-Height Hard

Disk Drive
• Hard Disk & Floppy Disk

Controller Cards
• Color /Monochrome Monitor Card

(mon itor not included).

cotecovtsion t o Adam
Expansion Kit
Just plugs into yo ur ColecoVisi~n .

Item #99 18 $59.50

Expansion Module # 2
Incl. Turbo cart.
Item #13146 $39.95 New

Roller Controller
Incl.Slither cart.
Item #13147 $39.95 New

Super Action
Controller Set

:~~~~f;~::art$ 39 . 95 New

COLECOVISION
GAME
(Factory returns ­
tested good!)

5%" FLOPPY
DISKETTES

5%",
10Mb
H A R D
DISK
DRIVE

Single side/singledensity; 16 hard
sectors. Mlr - Xerox #11R61630
Item #14637

Pack 0110 $9.95 New

American's
IBM PC/XT­
COMPATIBLE
COMPUTER.

(IBM!>
Compat.)
Fits sta ndard sv.. " spaci ng . Shock
rntd, High speed, low power.
Mlr - SeagatelTandon
Item #13260 $159.00New
Controller Card lor above

Item #10150 $89.00

HmtUltlJUmr/flIlWllUtuUm :

Complete, less top cover plate. Frict ion
leed . Takes standard paper 8 Y, ' x 11",
(Customer ret urns; tested - operationaL)

Item #8839 $69.50

,
Gives your Adam fast, ......l..
reliable data storage
& retrieval. Can hold up
to 160Kbytes 01 inlormation. Uses
industry-stendard SS/DDdisks. Connects
directl y to your Ad am memory conso le.
Comes w/disk drivepower supply, Disk
Manager disk and owner's manual.
Mlr - Coleco, model 7817
Item#12830 LikeNew - $199.00

(Less
printer)
No'wiring ­
necessary
ijust plugs
together).
Hook-up •
diagram included . Includes : Keyboard, 1 cas­
sene digita l data drive, 2 game con tro llers.
powersupply,& one casse tte . Capable of run-I-_ ....:.:= = ..:.:...:::.;= = :..:.::::.:.:..L..--,....;= .:..::.= = :....= = = ...!-__....::=..:...:.::..:.::......:::..:==~~:.::...:=:::=~~:-;;:;.:.::~~~
ning CP/M, has built-in word processor.

Item #74 10 Complete - $99.00

ADAM
5%"
DISK
DRIVE

THERE'S NO RISK.
With ou r full 90-da y warranty ,

any purchase can be returne d for
any reason for full credit or ref und .

W e warehouse 60,000 ite ms at
Am erican Design Components ­

expen siv e , oft e n hard-to-fi nd com­
ponen ts fo r sale at a fraction of their
original cost!

You 'll find e ve ry part you need ­
eit her brand ne w , or removed from
equipment (RFE) in e xce lle nt con di­
tion . But quantities are limited . Ord er
from thi s ad , or visit ou r retail show­
room and find e xa ctly what you
need from th e thousands of items on
display.

OPEN MON. - Sat .. 9-5

\Nhat's New at
AMERICAN DESIGN COMPONENTS?

Cf)
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liThe First Source"- for electromechanical & electronic
equipment and components - AMERICAN DESIGN COMPONENTS!

$1.0 7
1.34
1.34
2.65
1.25

.53

.44

.44

.44

.53

.80

.7 1
3 .5 5

7511 5
75123N
751 24N
75138N
75154N
75450N
75451CN
75452CN
75453CN
75 463N
75472
7549 2N
764 77

Z8000 Series . . .

Z80 $1.57
Z80 -CTC 1.61
Z80-DART 4.45
Z80 -DMA 4 .4 5
Z80 -PlO 1.6 1
Z80 -SIO/1 4 .4 5
Z80A 1.66
Z80A-DART 4 .72
Z80A-DMA 5.35
Z80A-PIO 1.75
Z808 3 .55
Z808-CTC 4.45
Z808-PlO 4.4 5

EPROMS...

TMS2532 $3 .55
TMS2564 8.05
270 8 3 .55
TMS27 16 5.99
2716 2.24
27C16 8.9 5
273 2 2.50
273 2A·2 5 2.95
27C32 . 9 .8 5
2764-25 2.95
2764A-25 2 .95
27C64 6 .25
27 128-25 2. 6 5
27128A-25 4 .45
27256-25 7 .15
27C256-25 12 .55
68701 9 .95
68705 9 .9 5

6800 Series . . .

6800 $2 .12
6821 2.72
68A09EP 5.95

DS8T28N $1.57
LM1456V 1.75
LM1458N .44
LM1488N .62
LM1496N .90
LM1899N 1.43
ULN2003A .90
DS26 LS31 CN 1.3 4
DS26 LS32CN 1.34
LM2 90 1N .53
LM2903N .53
LM2907N 1.75
LM2917N 1.39
LM29 17-1 4N 1.34
LM293 1CT 1.0 7
MC3346P _ .90
MC3486 1.34
MC3 487 1.34
SG3524 1.75
LM3900N .53
LM39 14N 1.75
RC4136N .80
RC4151NB .90
RC4193N81D E)2.65
7805K 1.21
781 2K 1.21
7815K 1.21
7818K 1.21
7824K 1.21
7805T .44
7812T .44
7815T .44
7818T .44
7824T .44
78540 1.75
7905K 1.2 1
7906K 1.21
7912K 1.2 1
7915K 1.21
7918K 1.21
7924K 1.21
7905T .53
7912T .53
7915T .53
7918T .53
792 4T .53
79L 12AC .53
79L15AC .53
LF13201N 2.33
LM13600N 1.0 7
LM1889 1.8 5
7 510 7N .90
75 108N .90
75 110A 1.3 4

Lineer . . .
LH0002 CN $5.35
LM10CLH 2.6 5
LH0070-0H 3. 55
TL071CP .53
TL072CP .7 1
LM301N .32
LM307N .4 1
LM310N 1.16
LM3 11N .41
LM3 17 K 2.65
LM3 17LZ .62
LM317MP .80
LM317T .90
LM3 18N 1.07
LM3 19N 1.07
LM324N .3 5
LM334Z 1.07
LM336Z .98
LM337MP 1.03
LM337T 1.34
LM338K 3.55
LM339N .44
LF347N .90
LM348N .62
LM350K 3.55
LF353N .53
LF356N .80
LM35BN .44
LM380N .60
LM380N-6 .9B
LM361N 1.1 6
LM383T 1.3 4
LM385Z 1.70
LM386N-4 .BO
LM389N .90
LM393N .4 1
LF398N 2.15
LF411CN .71
TL494CN 1.75
TL496CP 1.34
TL497ACN 1.97
NE555V .26
XR-L555 .62
LM556N .53
NE558N 1.07
NE564N 1.75
LM565N .90
LM566CN 1.2 5
LM567V .80
NE570N 2.24
NE571N 1.75
NE592N .80
LM748CN .53

t
...J

MC68701 - an B-bit single chip
microcomputer unit, enhances the
capabilities of the M6BOO family.
TTL compat . Req. one + 5V power
supply for nonprog . operation. Incl.
2K eprom, 12B bytes RAM, serial
comm. interface ISCII, parallel 1/0
& 3-function programmable t imer.

Item #9496 (house #) $9.95
MC68705 - HMOS, B-bit··med.
perform. microcomputer. On-chip
resources: 3776 bytes eprom, 112
bytes RAM. B inputs & 24 pro­
grammable bidirectional outputs .
Self-programming boot strap.

Item #13 608 $9.95
Fig. 2

Sh aft 1'/, ' L
x %" dia . ..~~~~~

'"f:,\'3-'

Fig. 1

,
~ ~ ~. ~~

Sh aft 9 '/,, ' L ~ Provides vokage
regulation & ultra-

x 1Je" d ia . isolation for microprocessor-based
Stall equipment. Contains less than 3%

Item Step Volt s Torq ue harmonic distortion , better than

No. Anglo DC o. / in Type Mfr . & Part No. Fig Price Contains 10 full-length expan- g~n~~i~ad~~~~~~e";'f~~C~~n&
5431 5 17 PM N.A. Phillips 1 $9.95 ea. sian slots Iw/guidesl . With room monitor, & 6 ft. line cord.

AB23 10 -M2 21$14.95 for an inte rnal 5 %" hard disk Input: 95 - 130V, 60Hz .
drive. Has 3 half-height disk drive Output : 120V @ 1.17A

72 PM Superior Elect ric 2 $19.95 ea. slots . Rear onl off sw itch , notched Dimen.: 11',I,"L x 4'/,H x 5',I," W
20 M061-FF-6 20 18 21$37.50 to hold in power supply Inot Mtd on metal base w/rubber ft .

7630 1.B 3 .0 200 PM Superior Elect ric 2 $34.50 ea. lncl .] , and security switch w/key. Mfr - Sola #63-13-114

M092-FT-402 2/ $ 5 9, 5 0 Item #122 66 $49.95 New Item #9999 $99.00 New

5275 1.B 1.B

Othsr uses-runs CB & CII' rll dkJs.
Comes f88dy to plug Inl
DC Output : - 5V @ .5amp.

+ 5V@ 3amp.
+ 12V @ 6 amp.

Input 115V/60Hz. Dim. : 9%" W
x 3%" H. (Rubber ft . incl.)

Item #950 1 $24.95 New

SWITCHING POWER
SUPPLY

"=
115 & 230V, 47 -440 Hz.
Input : 90- 13 5V/ 18 0 - 270V -
Output : 5VDC @ 5.5A

+ 12VDC @ .4A
- 12VDC @ .3A

Perforat ed metal case enclos ure.
Dim. : 9Y," L x 3Y,"W x 2" H.
Mfr - General Instrument

Item #7983 $14 .95 New

COMMODORE/AMIGA
POWER SUPPLY

Prtlcision
steppers with t
lncrem ents from cO
7 to 7.5 degrees. 15
Speeds up to
5,000 steps .

DC Output : + 5V @ 8 amps .
+ 12V @ 1 amp.
-5V @250 ma.

Input : 110VAC/6 0 Hz., ±20%
Dim.: 12" L x 3%" H x 5%" D
EncL in alum. housing. Fan coo led.
Mf r - Shindenger Elect ric

Ite~l ;~:~g;XD$19 .95 New

STEPPING MOTORS
for ROBOTICS. , .

I
i
!..

/
/

COMPUTER & GAME
- EQUIPMENT -

12V DC. Mtd. in metal housing. Schematic
supplied .

12" , Green Phosphor
Item #6 8 11 $19 .95 New

9", Amber
Item #1433 2 $14.95 New

EXTERNAL DISK DRIVE COMPUTER GRADE PC 8300 INTEGRATED CIRCUITS.
CHASSIS POWER SUPPLY HOME COMPUTER

(Advanc ed ve rsion
of the Timex 1000)

W ith 60 W pow er supply
Ifan coo led). Can accommodate:
2 full ht . drives our item #792 B
2 floppy drives . # 1904
1 hard drive & 1 floppy #13250
Input : 115 /230V, 50 160 Hz.
Originally for Burroughs computer.
Dim. : 11" W x B" H x 12" deep

Item #14 54 1 $59.50
Insides of the
COMMODORE COMPUTER

o
m
o
m
s:
CD
m
::0

Number

Exp. Date

Address

State Zip

City

Name

Signature

Telephone: Area Code

AMERICAN DESIGNCOMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 0707 4 MINIMUM
YES! Please send me the following items : 0 M y c he ck or m on ey order is enc losed . ORDER

Item How 0 Cha rge m y cr ed it card . $15 .
No Many? Description Price Total 0 V isa 0 M ast er Card 0 Amex RE-127

Card No.

All inquiries and free catalog requests call 20 1-939 -2 7 10.

For all phone orders, call TOLL-FREE 800-524-0809. /n New Jersey, 201 -9 39-2710.

Total -Shipping & handling, we ship UPS unless
otherwise specified . Add $3 plus 10 % total.

"all I"li'cc Canadian: $3 plus P.O. cost . Charge only . -
With StJ/J/J/e Sales Tax (N.J. residents only,

el<ef}- tneT/t please add 6 % of totall -
Dreier . ORDERTOTAL

~

Metal cabinet w /wood finish f ormica top.
On 2'" swiv el casters . Has 2 sliding doors
& 2 inside shelves. Easily assembled.
OA Dim.: 32" H x 30"W x lB" deep
Cabinet Dim. : 20 Y," H x 30" W x l B" deep
Weight : 63 lb.

Item #14 538 $49.95 New

COMPUTER/COPIER ­
SUPPLIES CART/STAND
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QUALITY PARTS '" DISCOUNT PRICES ". FAST SHIPPING!

ALL ELECTRoniCS (ORR
OO[L[L ~[L~CSlJw@OUDCS@ CS@w[16

STANCOR
, TTCP-8

600 ohms c.t.
to 600 ohms c.t .
P.C . boa rd mount.
3/4" X 5/8" X 3/4 "

C ATI TC TXS
$2.50 ea ch

TELEPHONE COUPLING
TRANSFORMER

SWITCHES
MI NIA TURE TOGGLE

SWI TCHES
rated 5 Amps

S .P.D.T. (ON-ON)

Non threaded ~
brushing
P.C. mount .
CAT' MTS-40PC 'n '

7Sc each '!'."
10 for $7. 00

S.P.D.T. (ON-OIN
Solder lug
terminals.
CAT' MTS-4
$1.00 ea ch
10 for $9.00

D.P.D.T. (ON-ONI)
Solder lug
terminals . ,
CATI MTS-8
$2.00 each
10 for $19.00

MINI PUSH BUTTON

S.P.S .T . t
mome ntary.
Push to make
1/4" brushing.
Red button.
CAT' MPB-I 35c each

10 fo r $3. 00

VIC 20 MOTHERBOARD

26 IC's including 6502A and 6560. 2 ea . 6522,
2 ea . 812S, 2 ea . 901486, 3 ea . 2114. Not
guaranteed but great tor repl acement parts or
experi mentat ion.

V - 20 15.0 0 e ch

SWITCHING POWER SUPPLY
Compa ct, well regu lated swit ching power supply
designed to power Texa s Instruments co mputer
equipment.

- INPUT: 14::-25 va c C l a mp
OUTPUT: +12 vdc e 350 rna .

+5 vdc 0. 1.2 a mp
-5 vdc ~ 200 rna.

SIZE: 4 3/ 4" square .
Inclu des 18 vac ~ 1 a mp
wall tr ansCormer desig ned
t o power this supply.
CAT' PS- TX $5.00 / set

10 for $45.00

TRANSFORMERS

IGHT ACTIVATED MOTION SENSOR

Th is de vice contains a oo~ ~~mUJlo0 II
phot ocell which senses rn I
sudden change in ambient ~Ef3.

~g:~~rC::~c~t~e:r as s 0
modified to t rigger other
devi ces. 5 1/2" X 4" X I". Operates on 6 Vdc.
Requ ire s 4 AA batteries (not incl uded).
CATI LSMD $5.75 pe r unit

$9.50

TIl UMI381- 1. Designed Cor use
with T.I. computers . Can be used
with video cameras, games or
ot her audio /video sour ce s. Built
in A/B switch enables user to
switch Crom T.V. antenna without
disco nnection. Operates on channel
3 or 4. Require s 12 Vdc. Hook up
diagram inclu ded.
CATI AVMOD $5.0 0 each

SOUND AND VIDEO MODULATOR

10AMP SOLID STATE

~
~

Control: 3-32 Vdc
Load: 10 AMPS,

120 Vac
Size : 2 1/2 " X
3/ 4" X 7/S 11

CAT' SSRLY -IOA
10 for $85.0 0

XENON FLASH TUBE
~

3/4" long X 1/8 " dia .
CATI PLT- I 2 fo r $1.00

P.C . mount
5 amp cont acts
150 ohm coil
Size: 1 1/ 411 X
1 3/ 4" X 7/8 "
CATI 4P RLY-12PC $3.50

10 fo r $30.00

NE W T.I. KEYBOARDS.
Origi nally used on co mputers,
these keyboa rds contain 48
S.P.S .T. mechanical switches.
Terminat es to 15 pin connect or .
Frame 4" X 9"
CA TI KP -48 $3.50 each

48 KEY ASSEMBLY

~

25 AMP SOLID STATE

OPTO 22' 240D25 ~r..,"
TTL cornpatable, I

INPUT: 3-32 VDC
OUTPUT: 25 AMPS e 240 VAC
SIZE: 2 1/ 2" X 3/ 4" X 7/ 8"
CATI SSRL Y-2524 $15. 00 each

PUS HBUTTON PHONE

OUFREE
·8 0 0 - 8 2 6 - 54 3 2
INFO:(818)904-o524
FAX:(81 8)781-2653

aUANTITES LIMITED
MINIMUM ORDERS S10.Dea!C
CALIF. ADD SALES TAX VJS4

USA: 13.00 SHIPPING

NOC.D.D.I •
FOREIGN ORDERS:

INClUDE SUFFICIENT .. • .
IPPING

,
Sta ndard Jum bo Diffu sed

T 1- 3/4 Size
10 fo r $1.5 0

100 fo r $13.00
1000 for $110 .00

10 fo r $2.00
100 for $17 .00

1000 fo r $15 0.00

c o JJ-l 5 l r l l u KE

..0- ~
Mouser' 25LM044 Highly
se ns itive mini micr ophone .
6" wire leads. 0.39" da i,
X 0.27" high. Omni di rectiona l.
Ope ra tes on 2- 10 Vdc e. less
tha n 1 rnA. l K impedance. 50 t
8 K Hz range.
CATI MKE-I $1.00 EACH

RED
CAT' LED-I

GREEN
CA TI LED- 2

Bopla 'BO 718L
Vented top and
bottom . Blac k
plastic with
removable end panels.
9" X 8 1/ 2" X ' "

Fo reig n Custome r s
Send $1 . 5 0 pos tag e
for FRE E Catalo ! !

MAIL ORDERS TO:
ALL ELECTRONICS

P.O.BOX 567
VAN NUYS...I CA

9 140 1'
TEL EX

TWX-5 101 01 0163
ALL ELECTRONICS

2N2905
3 fo r $1.00

2N3055
$1.00 each

PN3 5 69
10 for $1.00

Al B SWITCH

JV C ' PU53593-2

Hig h ~
quali t y ,. IU
AlB ['ljI-
switch.
Measures:
33/4" X I 7/16" X I ".
75 OHMS IN/ OUT
CATI ABS-2 $3.5 0 each

DELUXE univ er sal ~
charge r and tester • ••
to r almost every
size Ni-cad battery
a vailable.
CATI UNCC- N $15 .00 each

BLACKLIGHT ASSEMBLY

,(i0 q

CA T' BLTA $10.0 0 EAC H

Complete, functioning ~

assembly includes ballast, on-off switch, power
cord, socke t s and F4TS -BL bl ackli ght . Mounted
on 8 7 1/8" X 3 1/ 8" me tal pla te . Use [or spe cial
ef fect s light ing or erasi ng EPROMS.

RECHARGEABLE NI-CAD BATTERIES

m
AAA SIZE 1.25V 180mAH $2.25~~~~~~~~==~
AA SIZE 1.25V 500mAH $ 2.0 0
AA with solder tabs $2.2 0
C SIZE 1.2 V 1200mAH $4.2 5
SUB-C SIZE solder tab $ 4 .2 5
D IZE 1.2V 1200mAH 4.25

STORES:
LOS ANGE L ES

905 S. VERMONT AVE.
LOS ANGELES, CA 9000 6
(213)3 80-80 0 0

V AN NU YS
6228 SEPULVEDA BLVD.
VAN NUYS, CA 91 411
(818)997-1806

WALL
TRANSFORMER

11. 5Vdc ~
1.95 AMP . ,, ~-

Input :
120 Vac

SIZE : 3 3/4" X
2 7/ 8" X 2 5/8 "
CATI DCT X-115 19

$6.50 each

1mA METER

3 AMP CONSTANT, 5 AMP SURGE
CATI DVP-512 $30.0 0 each

NI-CAD CHARGER /TESTER

UPPLY
Solid sta te, CUlly regulat ed 13.S Vdc power supplies.
Both feat ure 100% solid st a te const ruc tio n, fuse
prote ct ion and LED power indica to r. UL list ed.

2 AMP CONSTANT, 4 AMP SURGE /tt~:/.
CAT' DVP-412 $22 .50 ea ch

Modut e c 0-1 rnA signal ~
- St rengt h- met er- wl t h- KLM--- • ~I 1 ,:"" -

logo . 1/4 11 X 1 3/4 " X 7/8" deep. (

CATI MET- 2 $2.00 each

MP DE T A I
CAPACITORS 2N2222A

1,400 MFD 200 VD 3 fo r $1. 00

2" die , X 3" hig h PN2222A
CA TI CG - H20 $2. 00 4 for $1.00

,5 0 0 MFD 200 VDC 2N2904
3" dia, X 4 3/4" h. 3 (or $1.00
CA TI CG-75 $4.00

2,000 MFD 25 VDC
2" dia , X 4 3/ 411 h.
C ATI CG-22 $2. 50

2,000 MFD 15 VDC
2" die , X 4 3/8" h.
CA T' CG -130 $3.50
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FM Receiver on a Chip

NEW!

NolF
Transformers

Needed

Add Speech to Your Computer

TDA7000. Combines RF mixer, IF and demodulator stages in one monol ith ic
IC. Just what you need to build a sma ll, inexpensive mono FM band receiver,
repeater monitor or public servi ce band monitor with a minimum of external
components. Frequ ency-l ocked-loop syste m wi th 70 KHz IF. Includes pin-
out and application notes. #276·1304 5.95

Your Radio Sh ack sto re
manager can spec ial orde r
parts and acce ssor ies not a
part of our reg ular stock .
These item s inc lude linear
and digi tal ICs, micropro­
cessors , diodes, sern lcon­
ductors, tub es, phono sty li,
c rystals and more . We'll
ca ll you when it arrives- in
about a wee k.

Special Order Hotline
No Postal or Shipping Charge
_ Fast Service _ No Minimum

ltadl8 Ihaek EtartI Etlaee™

HOLIDAY VALUES AT A STORE NEAR YOU

\\\
/

Reference Cuide and How-TO Books

o
m
o
rn
;s:
OJ
rn
JJ

(5)

Low As $15
Per Month .

AUdio Hookups

b'(6) (7)

(16) RS-232lnline Tester. Diagnose in­
terface problems in micros and periph­
erals. #276-1401 . . . . . .. ... 14.95
(17) RS-232 Spike Protector. AC line
protection is not enough-Guard each
port to be surel #276-1402 .. . . . 16.95

Fig. Description Cat. No. Each
4 1:1 Audio Transformer 273·1374 3.49
5 '/8' Jack to '13," Plug 274·381 1.79
6 ' /8" Jack toPhonoPlug 274-387 1.99
7 Two '/8" Jaok to '/8" Plug 274-307 3.99

CTS256·AL2 Text to Speech IC.
Translates ASCII charac ters into
control data . Requires 10 MHz
crysta l (spec ial ord er). 40-pin DIP.
#276·1786 16.95

RS-232 Hardware
(16) NEW!

II; 011

-:-.-;::
~.-."'.

Bench LCD Multimeter

The 31-segment analog bar graph displays input peaks
and trends. Transistor checke r, diode-checker, memory
function and buzzer cont inuity checker. Measures to
1000VDC, 750 VAC, 10ACIDC amps, 30 megohms re­
sistance. Impedance: 10 megohms. #22·195

Manual/Autoranging • Stores MiniMax Values

Choice of
Independent

Or Slave
Operation

project Cases

parts Bargains
~

Fig. Oescnptlon Cal. No. Each

11 Circuit Breaker. 2 Amps 270·1310 1.99
12 Fuses. Therm. 270·132011321 .89
13 Pigtail Fuse Adapter Clip 270·1219 .99

.4 OPOT Rel.y. 3 A. 125AC 270·206 4.99

15 SPST On/Oft SWitch 275·617 1.59
- Momentary Version 275·618 1.49

Blue styrene plasti c . Internal slots
for PC board s. With sc rews .

Size Cat. No. Each
4 x 2 xl =¥' 6" 270-220 1.69
4 x 27h 6 X 1'116" 270-221 1.89
431. x 2'12 x 1 '116" 270-222 2.19
6 X33f16 X 17/8" 270-223 2.69
7 1/2 X 4 1I3 x 2 '/~ " 270-224 2.99

SP0256·AL2 Speech svnthe­
sizer. Easy to interface with most
computers . With data. Requires
3.12 MHz crysta l (spec ial order).
28-pin DIP. #276-1784 . .. . 12.95

Dual-Track Split Supply

Variabte0-1 5 VDCor seriesup to 30 VDC. Delivers rock­
stableDC at precisely thevoltagesyou need. In trackinp
mode, a single control lets you adjust both voltages SI­
multaneously. Independentmodeto adjust voltagessep­
arately. VolUammeter. UL listed AC. #22-121

Sight 'n Sound
(1) NEW!

--.~
(3)

Micro Controls
(8)

(8) Variable Tuning Capacitor, 335 pF.
#272-1337 . . 4.95
(9) s-weu , 25-0hm Rheostat. Wire·
wound pot. #271-265 ..... 2.99
(10) High ·Precision Thermistor.
Range - 50· to + 110· C. #271-110 1.99

(1) NEW!Brilliant RUby·RedLEDWith
Holder. #276-088 1.79
(2) Tri·Sound-Siren Buzzer. Three
extra-loud outputs. #276-072 .... 5.95
(3) Pulsing Buzzer. Outputs80dB, 2Hz
pulse. #276-058 . . . . . 2.99

NEW! 1988 Semiconductor Reference Guide.
Over 80,000 types. 288 page s.
#276-4011 3.99
Getting Started in Electronics. Basic electro nics
projects. 128 pages. #276· 5003 2.49
Timer IC Mini·Notebook. Learn to use the ve rsa­
tile 555 and 556 ICs. 32 pages .
#276-5010 99c

--

Essentials For
---N EW !-Your-Test-Bench---I

First-Quality ICs
With Pin-Out & Specs

4000-Series CMOS ICs

Line Driver ICs for Data
MC1488 RS-232 Quad Line
Driver. For se nd ing per iph eral
data. 14·pi n DIP. #276-2520 . . 1.29
MC1489 RS-232 Quad Line Re­
ce iver. Use with abo ve. 14·pin DIP.
#276-2521 1.29

CMOS & Bipolar Timers
TLC555 . Low-p o w e r C MO S .
Same pin -out as 555 but operates
up to 2 MHz. 8-pin DIP.
#276-1718 1.39

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, ..~d1-/haeU
Coax, Connectors, Fuses, Hardware, ICs , Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Ku V ft
Rectifiers , Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners and more! A DIVISION OFTANDY CORPORATtON

• Revoiving credit from Radio Shack. Actual payment may vary depending on purchases. Prices apply at participating Radio Shack stores and dealers

Type Cat. No. Each
4001 276·2401 .99
4011 276-2411 .99
4013 276-2413 1.19
40 17 276·24 17 1.49
4049 276-2449 1.19
4066 276-2466 1.19

Soldering Tools/Supplies
(18) (19) W@~e:;;;;:;;~
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Electronic Technology Today 113

Elephant Electronics 80. 81

Firestik II . . . . . . . . 78

Fluke Mfg. . . . . . . . 38
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GEl. 110
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Jan Crysta ls . . . . . . 37
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Comma nd Productions .
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Amer ican Design Components . . 123. 122
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206, 207 B&K Precision .

208 B&K Precision .

98 Beckm an Industrial .... . 26

85 Blue Star Industries . 81

109 C & S Sales 16

H crn . .. . . . . .8

188 Cahletronics . . . 81

--50---Caig . . . . . . . . . . . . . . 34

Ca r ibbean Electronics 75

ICOES YOUR DIGITAL CAPACITANCE METER CO THIS?I
FULL 4 DIGIT 0.5 INC H LCD DISPLAY COMP LETELY AUTORANGING WITH 10 RANGE MANUAL CAPAB ILITY

DEALER ENQUIRIES INVITED
CIRCLE 190 ON FREE INFORMATION CARD

Gernsback Publications. Inc.
500-B Bi·County B lvd.
Farmingdale. NY 11735
(516) 293-3000
President: Larry Steckler
Vice President: Cathy Steckler

For Advertis ing ON LY
516-293-3000
Larry Steckler

publisher
Arline Fishman

advertising director
Shelli Weinman

advertising associate
Lisa Strassman

credit manager
Christina Estrada

adve rtis ing as s is ta nt

SALES OFFICES

EASTISOUTHEAST
Stanley Levitan
Eastern Sales Manager
Hadio-Electronics
259 -23 57th Avenue
Little Neck. NY 11362
718-428-6037. 516-293-3000

MIDWEST ITexasl Arkansasl
Okla.
Ralph Bergen
Midwest Sales Manager
Radio -Electronics
540 Frontage Road-Suite 339
Northfi e ld. IL 60093
312-446-1444

PACIFIC COASTI Mountain
States
Marvin Green
Pacific Sales Manager
Radio-Electronics
5430 Van Nuys Blvd. Suite 316
Van Nuys. CA 9140'1
1-818-986-2001

AND THIS
IDENTIFIES TRANSIS TORS (NPN. PNP)
AN D TH EIR LEADS (E, B, C. ETC.)

AND THIS
TESTS ZENER DIODES AND RECTIFIERS.
UP TO 20V ZENER WITH AC ADAPTOR,
ZENER VOLTAG E WITH 9V BATIERY
DEPENDS ON ITS CONDITI ON

AND THIS
AUTOMA TICAL LY CA LCULATES LENGTHS
OF CAB LES IN FEET. METRES. MILES,
KILOMETRES (THEORETICAL RANG E
OF 9,999 MILES)

AND THIS
ABILITY TO SORT CAPACITORS IN
MAN Y DIFF ERENT MODES

AND THIS
ABILITY TO READ LEA KY CAPACITANCE
(INSULATION RESISTANC E OR CURRENT)

AND THIS
CALCU LATES TIME CONSTANTS WITH
USER DEFINED RESISTANCE VALUES

AND THIS
HOL D FUNCTION FREEZES DISPLAY

SHIPPING INSTRUCTIONS :
All units shipped out F.O.B. Buffalo NY via United Parcel Service (except Hawaii & Alaska)
unless otherwise indicated (in which case shipments will be F.O.B. Can ada)

PLEASE SEND ME U.S. FUND S

_ _ _ (QUANTITY ) MCaOO(S) «i' $ 169.95 $ _ _ _ _

CARRYING CAS E s 16.95 $ _ _ _

ACADAPTOR s 9.95 $___

SHIPPING AND HANDLI NG @" 55 .00 PER INST RUMENT $ _ __

[ jCHECK [ 1MONE Y ORD ER $ ___

[ IVISA [ I MASTERCARD TOTAL $ ___

[ I CARD NO.

EXPIRY DATE SIGNATURE

NAM E

ADD RESS

CITY STAT E ZIP CODE

a division of Bergeron Technologies Inc.
7686 KIMBEL STREET. UNIT 5
MISSISSAUGA, ONT.• CANADA
L5S 1E9 (416)676-1600

FOR ONLY THIS

AND THIS
RANGE OF 0.0 pF to 1 FARAD (999.9 mF)

0.5% BASIC ACCURAC Y UP TO 100 uF

AND THIS
READS DIELE CTRIC ABSORPTION

AND THIS
EXTENDED PSEUDO 5 DIGIT

RESOLUTION ON SOME RANGE S ONLY

AND THIS
ABILITY TO ZERO LARGE CAPACITA NCE

VAL UES UP TO 99.99 uF

AND THIS
CA LCULAT ES TRUE CAPACI TA NCE

IF CAPACITOR IS LEAKY

AND THIS
DIODE CLA MP AND FUSED

PROTECTED INPUT.
DISCHARG E RESISTOR IN OFF

POSITION AT TERMINA L INPUTS.
POWERED BY 9V BATIERY

ONE YEAR PARTS &
LABOUR WARRANTV

MODEL

MC300 Appro lt.SIz,
T · . . ... ' ·.• •

I!)DAETRON
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Ion

tm

2,n

100m
0611n

3 300m
200 each

039310
_2 192 300 S2 00 each

05 ..
_2 t92 400 S2 00 each

-=
0.7111

_2 192 500 S2 00 path

-= 07991"
112192 600 $2.00 each

-= 1 In
_2192600 $2.00 each

-=

0 0 0 ....-- ....
M2 19~ BOO 52 00 each

--= 03t4,,,
#2 192 200 S2 00 each

M ECA:"ORMA
DIRECT ETCIII NG

_ 500 In

- C 1~~
112191800 $2.00 each

a::: OD
M2191500 $2.00 each

p .e.B . SYMBOLS

0= OD
112 19 1 100 $2.00 each

0 0 125 In
- 2 191 300 $2 00 each

0= 00
n 191000 $2.00 e~

0°0 fID o..s;~
A 2",

tl2 191 200 S2 00 each

£ 00 1.5610
112191 0100 S2 00 each

TRA:"SFER TAPES--11

~LB ~ ~~
C~ C 156 in

..2 191800 $200 each

~ oo 0.506;(1
a:r:j ~ I 0.15m

A l in
_2 192 100 S2.00 each

-,~
$22 .2 0

$ 16 .20

$25 .30

TSM 2 V2

TSM 214 n • .5 0

a-e~B.. CATERPLAR. SAFE LO'N
VOLTNJE OPERATION l$NQ lSM 220
ANC 221 SPOT . 9V D.Cl 0.5 A

TSM 163 $ 12 • • 2
POWER SU PPLIES 5 , 7.5 , 9 • 12V11 A.
POWER TR.AN:SFOf\YER t-rn" IN:lUDEO
WrTH T HE KrT.

TSM 116 V12 $11.50
REGUlATED POWER SUP Pl,Y 1'N D.C.
f"CNoI ERTRANSFOft.A ER IS Nor IN:lUDED

WITH THEKrT.

TSM 213
SAFE LOW Va..TAG E 2WAY CAT EAPILAA

~~~~~1H~O~C:~~~~~M I ~"';~"";';";';';""""~
POWER SUPPLY 12VIO.5A.

TSM 221 $17 .20

25 LEO'S SPOT FOR SAFE L IGKT' MOD UL·
ATION . SUPPliED WrTH BOX.

TSM 220

TSM 2 V4 $ 25 .85
VA RIABLE 5a..IO STAT E REGlA. ATE D PO­
W ER SUPPlY 3VTO l 04VI5 A.TRAN SFORMER

NOT INCLUDED IN THE KrT.

64 LED'S SPOT FOR SAFE UOHT MODU..
ATtON . SUPPlIED WITH BOX.

$ 17 . 5 0
TSM 212 LOWOPERATNO VC<.TAGE.
SPOT TSM 220 AND T5M 221 CQMPATIBL
CCNmOlED 8Y A MICROPHONE.
POWER SUPPLY 1'lVI lA. OUTPlIT 0.5A .
MODU.ATCR SAFE 3-CHAN'-lEl LIGHT

" TSM 116 V5 $ 1 1. 5 0

REGLLATED POWER SUPPl,Y SVD.C.
POWER~RNOTN:LUDEDWIrn :
THE KIT :

.J

~=======~~I ~1~;~1f
~·4Itn·

2
• I 2

$ 15 .15

TSM 86 $36 . 5 0

B..ECTAC::NC MONO AEVEABE RA"T'tCN SYS­
TEM . POWER SUPPlY 1'N D.C .

TSM 160 $16 .'2
STER EOSIMUlATOA., POWER SUPPL Y t2 V

O.C .l 0 .1 A .

TSM 69 $15 . • 3
TB..EPHONE AMPliA ER WITH It-lDLCl1 VE
PICKUP AND SPEAK ER. ADJ UST ABLE
Va..UME, POWER S UPPLY 9112V D.C / O,l

TSM 168 $12 . • 2
t.«:6OUITO REPBl.ER POWER so..JFCE
9VD.C .

TSM 58 $18 • • •

lWo- STATICN INTERCCM WITH SPEAKER
VOlLt.4EC~Q..POWER SOOfl:E9r'1'N

D .C. I O.04A

TSM 121 $17 . 5 '

16LED DtSPLAY THEAMCMETER ; PONER
SUPP LY 15118V D.C .l0.15 A

SM 88 $38 .77
~G8'-lEAATClR,FREQUENCY AN'>IGE
6HZ TO 2OCKHZ,PRCNIDING SIN EITRIAN:3LE
ISOUAREISA W TOOTH WAW E FOAMS. PO­
W ER SUPP LY 12VO .C.IO.3A

TSM 196 $1 • . 11
7 NPUT MIXER STERE O PAEAMPLIAER OR

' 04 ~PUT MONO WrTHOUT ATT ENUATIa\!,
INPUT 047K1100 TO 700rn V,OUTPLTT 047K1
100 TO 750 mV, POWER SU PPlY 204V D.C .

10 . 1A

TSM 105
ELE CTRONIC ALA RM SI REN, an IMPED.AN­
C Eo10 WAns RAT ING. POY-JERSUPPL Y
1'N D.C. , HO Ff'l SPEAAER~T INClUDED.

TSM 85 $22 .52

TIME DELAY SYSTe.1 FROM l SE C TO 15
MINUTES . POWER SUP PLY 12V D.C.

TSM 54 $ 13 .85
R.4 TRAN3MrTTER. PO'NER SUPPL Y 9V
D.C. I 0,5A

TSM 78 LNIVERSAl ALA.... FOR

HOME AND CA R, DELA YED EXrTTIME. AD­
JUST.ABLE SOLND,t,lAAM .T .AMPER PA<:X>F.
OPERAT1ON WITI-l CCNrACT SWITCHES .
POW ER SUPPL Y 12V D.oO,15A $33 .23

TSM 206 $10 .15

METR ONOME ; POWER SUPPlY 9· 12V D.C.

TSM 210 $10 .50
R.ll.Y AANoc:MlSED aECTRCNC DCE,
POWE R SUPPLY 9 - 12V O.CJO,1A

TSM 157 $40 .00
DIGITAl CLOCK AND UP TO 204 MN
11100 S CHRGlOMETER. COUNT-DOWN

CAPABft..ITY FOATHE ClOCK .
POAIER SU PPLY 1'N D.C. OR A.C.

TSM 177 $33 .20

DlGrTAL VOLTM ET ERS 0 V TO 999 V D.C.
POWER SUPPLY 12V D.C./OI.5A

5 $82 .50
HCME PA()(3,AM.4ER. 04 DEVICES C~.

20 PROGRM4S. Cf>ERATION WITH RELAYS
POWER SUPPLY 12V D.CJO.8A.

ELECTRONICS KITS
Mike Roth Sales Inc. 1430 South Village ~N. Santa Ana. CA 92705

TSM 123 $46 .15
SOUND CO\Iom<:::t-.lER,OllTPUT LEVa 800mV
TO BE e<:::NNECTEDTO AMPLIFIER AUXILIA·
RY ~PUT. PONER SUPP LY 1'N D.C.

S 2' .77
24 T UNE DOOR CHIME. O UTPUT 3104 WAns
POWER SUPPLY 12V D.C/1 A.

~~==d·)J ~;..~=~~'l~~%::~$ 2' .77 ;. ffT

DlGrTAL, CLOCK, 5116- READ OlIT; POWER ::

SUPPLY 12V D.C /0.2A WITH HOUR AND
MNllTE SETTNG carrACt.S

$35 .40

TSM 34 $ •. 1.
STE REO RIM PREMtPlIAER; ~PUT

SENSITIVY 047K13mV , O UTPUT 700 mV ,
P()\.\IER SUPPLY t2V D.Ci O. lA

TSM 205
R-A RECEIVER. HEADPtt:::NE STEREOOUTPtJf
POWER SU PPLY 9112V D.C .IO.t A

TSM 158 27 . 42
FM RECEIVE R, OUT PUT 20 WATTS/an.
POWER SUPP LY 12/16V D.C. /2A.

TSM 62 $13 .00

CA R ANT ENNA PRE AMPLIFIER MWi\.W/FM ,
P 1

TSM 61 $ 2 5 . "
FM RECE IVER, OUT PUT 1 WATT o4IM1 ,
POWER SUPPLY 12116V D.C. 10 .2A.

TSM 147 $18 .88

MaN::) 5 B.'NDS EOU.ALIZER ,SUPPLIED WITH

5 PO'fEIo/OCl.<ETERS.FREOlJB'<:Y RE5PCNSE
50 HZ TO 15KHZ, POY-JERSUPPLY 2 X 12V

D .C .l 0 .1 5 A.

Omnitron Electronics
770 Amsterdam Avo.
New YOlk. NY 10025
Tel 212·865-5580

TSM 35 sa.18
MICROPHON E STEREO PRENAPL IFIER;
lNP LTTSENS rTlVY 5mVI2 000 OR MORE .
OUTPUT roonv, POY-JERSUP PLY 12V D.C.
10 .1 A

TSM 122 $13 .• '
ALL-B AND FMNHF/UHF ANTENN A. 20dB
AM PLI FIER-. POWER SUPPlY 8112V D.C /

TSM 31 8 $14 .77

FMSTffiEO DECOOER. PONER SUPPlY
12V D.C. I 0. 1A

Auto Sound System
1269 East Main Street
EI cajon . CA 92021
Tel 619·442·7022

TSM 211 $10 .00

MEDIUM WAV E RECEIVER. 1 W,O.S W RMS
AUOIOPONER. POWER SUPPLY

-1 V C.f 0. 1 A

TSM 335 $15 .'5

PHY$IQ.OOC TO\IE CCNTAa., STEREO.
INPUT IMPE DAN CE 1SOrnVll 60K. OUTPlfT

EVB.. 800rnV. POWER SUPPLY 25V D.C.

,,~

. TSM 146 $33 . .. :

5TEREO»<s B......OSEOU"lIZER .SUPPLIED ·
WrTH ' 0 POT'B'mCMETERS. FAEOl.J£NCY
RESPONSESOHZT015KHZ,PO'NERSUPPL :

x 12V D.CJO.2A :..'
TSM 66 $ 16 .50

ALIDO POAIER MC:OLLE 4f:NI PEAK PON ER
20 W RMS , INPUT S ENSITIVY 047K1300rnV
OUT PUT 2.5180 POYIER S UPPLY 12V D.C .2

TSM 68 $22 .66
STEREO AMPliFIER 2 X 2CN1 .
INPLIT 047K1300mV , O VT PLIT 2,5180 S UP­
PLIED WITH HEATSINK N-.lD B,ALANCE ,
VQ.Lt.4E , BASS, TREB LE , f'OIN ER SUP PlY

2V 0 C./2 .5A

$18 . 8 8

AUDIO POW ER MCOUlE. fI:1N PEN< PONER
25W RMS, INPUT SENSITIVY 800mVf47K
O lJTPUT IM PEO.ANCE 41&1 POWER SUPPLY
40V e .e.l2A

TSM 11 $15 .50
A UOIO AM PLl A ER30W PEN< POWER, 15W
RMS . INPUT SENS ITIVY 47K11SOmV, 2.5
T O an OUTPUT. COM PLETE WITH vct.. W E,
BASS , TREBlE cc:NTAC:t.; PO'N ER $UPPlY
12116V O C. /2 14.

TSM 58 $ 33 .70
AUOk) POWERMOOLl.E9(1N PEN< PONER
045W RMS ; INP UT SE NS ITI VY 47K1800 mV
OUTPUT 4fl1Ml. POWER SUPPLY 39V 0.Cl3

TSM 18 $12 .97
AUDIOAMPllR EA 15W PE..6J(POW ER,7.5 W
RMS,INPUT SENSITlVY 47K/ 150mV, 2 .5
TO 8 n OUTPUT. CCM Pl ETE WITH VO- WE
BASS,TREBLECCNrRa.., POY-JER SUP?\..Y
12/ 16V D.C . / 1.5A

TSM 89 $30 .38
AUDIO B<X::6TER STEREO 2 X40W FOR.
CA R RA DIO, OVTP LJT2.50 POY-JERSUPPLY
12/1 6V D.C l 04 A.

TSM 128 $20 .31

2 X6 LED OUT PUT LEVB.. --METER . STEREO
2 X SOW , POYIER SUPPLY 1Sl20V D.C.

TSM 19 $52 .05
AUD IO 240W PEAK POWE R, 120W RMS
SENSITIV ITY J,7K/ 0.8 V.OUTPUT " n.
THO 0.3 "1ft, RESPONSE 15 HZ -100 KHZ .
POWER SUPPlY 79V MAX. HEAT­
SINKS NOT INCLUD ED W ITH THE KIT.

Kelvin Electronics
7 Fairchild Avenue
Plainview. NY 11803
Tel 516-3-19·7620

TSM 155/1 $41 . 30
ST EREO AMP . 2 X sow
PE AK . INPLTT SENS rTlVY 047K1300rnV
OLITPLIT .van . SUP PLIE DWITH HEAT SIN K
AND BAlANCE , Vcx..UM E, BASS , TREBLE
CO NT Ra..S.POYI ER SU PPLY 40V D.C.I2 A.:J

TSM 118 H2 .31
32fffl PEAK PO\"I ER AMPlIAER M::)[) LL E .
an OUTPUT IMPEDANCE INPUT 047K1800mV
FREaJEt-lC Y RESPO>SE 15HZ TO &»<HZ,
POWER SUPP LY 2 X 040VD.Ci6A.
HEATSIN'<S NOT Il\k;LUDE D IN T HE KIT.

TSM 102 $22 .50

18 LED OUTPlIT POWERLEVaMETER,
PON EAED BY THE MOOLLA'OClN.

Nutron Computers & Electronics
821 E Roosevelt Road
Lombard . II 60146
Tel 312·691·B900

•••20 65 BOSTON POST ROAD, LARCHMONT, NY 10538
TEL 914-937-2447 OR 914-834-7 190

:t ~SM SA $ 2 ' .30 "':: ,., TSM 9 $ " .00

: AUDIO PONERMOOlLE 7f1N PEAKPOWER AUDIO PREN.4PlIAER FOROUrTAA; NP

: 35W RMS , INPUT SENSrTlVY "'7Kl6 00mV SENSlnVV047KfSmV.OUlPUTLEVEL ,t O lJTPl/T 04a'6n POWER SUPPLY39V D.C. 047Kfl . 6V , VOLUME CONTROL VARIA8lE :
.•.•• ' SA POWER SUPPLY 25V D.C. I O.IA

.:., TSM 67 $3 8 . 7"
STEREO AMPlIFIER 2XAOWPEN< POWER
SEN$ITIVY INPlIT " 7KlJ 00rnV. Ol/TPUT
2.5f&O. Va..UME. BALANCE . BASS .
TREBLE,~. PCMlER SUPf\.Y
12V D.C. 314 A.
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ASK FOR FREE CATALOG.
Money orders, checks accepted. C.O.D.'s require 25% deposit.

ADD
5450
5600
5800

5 1050
5 12.50
51650
52000

. 525 00
Fordfiall1
260 Motor Parkway, Hauppauge, NY 11788

••rz
Toll Free

800-645-9518
InNY State 800·832·1446

Service& Shipping Charge Schedule
Continental U.S.A.

FOR ORDER S
525- 5100 _
5 101-5250
5251-500
5501-750
575 1-1.000
51.00 1-1500
51.50 1-2000 __
52.00 1 and Up _


