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, p Edison had over 
1,800 patents ín 
his name, but 

you can be just as inventive 
with an Apple. 

Apple is the company with the brightest ideas in 
hardware and software and the best support - so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
With Apple's reliable product family, the possibilities of 

creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to D conversion hoard. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives - the 5'/4': 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
Since more than 100 companies create software for 

Apple, you'll have the most extensive library in the personal 
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computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high -resolution 
graphic displays, but lets you work wonders with 
creative animation. 

More illuminating experiences ín store. 
You won't want to miss all the Apple products being 

introduced at your computer store all the time. Don't let 
"/history pass you by. Visit your nearest 

iew Apple dealer or call 800-538-9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Handley Drive, 
Cupertino, CA 95014. 

cipplekomputer Inc. 
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NOW WITH STOP WATCH 

Try only 10 DAK high energy 90 minute 
cassettes risk free for just $2.19 each 
and get a beautiful $69 value LCD 
digital watch for only $5! 

YOU CAN'T LOSE!!! IF YOU'RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!! 

Are the very high frequencies disap- 
pearing from your cassettes as you play 
them? Friction within your cassettes 
may be erasing your crystal clear highs 
even as you read this ad. 

DAK developed a jam proof cassette 
for professional high speed duplicators 
and in the process discovered why 
recordings that sound great when you 
make them, may sound less than great 
in just a few months. 

Here's a chance to try DAK ML9Os 
risk free and pick up a great LCD watch 
complete with stop watch for only $5! 

YOUR TIME IS PRECIOUS 
Imagine yourself just finishing record- 

ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 

MOLYSU LFI DE 
DAK manufactures enough tape for 

over one million cassettes per month, 
mostly for professional duplicators and 
loaders. We developed polyester slip 
sheets which are inside the cassette with 
raised spring loaded ridges to guide each 
layer of tape as it winds so it won't jam. 

We coat the liners with a unique 
formulation of graphite and a new 
chemical called molysulfide. It reduces 
friction several times better than graph- 
ite and allows the tape to move more 
freely within the the cassette. 

HIGH FREQUENCY PROTECTION 
Tape is basically plastic, and as it 

moves within the cassette friction causes 
the build up of static electricity, much 
as scuffing your shoes on a carpet in dry 
weather. 

Static electricity within the cassette is 

drastically reduced by the low friction 
Hof the molysulfide so that it won't erase 
crystal clear highs. A very important 
consideration for often played tapes. 

MAXELL 'TAPE' IS BETTER 
Yes, honestly, if you own a $1000 cas- 

sette deck like 'a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA are superior and you just might 
be able to hear a difference. 

DAK ML has a frequency response 
that is flat from 40hz to 1.4,500hz 
±3db. Virtually all cassette recorders 
priced under $600 are flat ±3db only 
from 40hz to about 12,500hz, so we 

have over 2000hz to spare, and you'll 
probably never notice the difference, 
and we feel that we have equaled or 
exceeded the mechanical reliability of 
virtually all cassettes. 

NOT MAGICAL OR CHEAP 
DAK manufactures the tape we sell. 

Our tape really doesn't cost less to 
make. You only avoid paying the 
wholesaler and retailer costs and profits. 
When a cassette leaves other factories, it 
must be marked up each step of the 
way; even duty on some of the fine 
imported cassettes must be added, so 
with DAK tape you really only save the 
middlemen profits. 

While Maxell UDXL 90s may sell for 
$3.50 to $4.50 each at retail, DAK 
ML9Os sell factory direct to you for 
only $2.19 each complete with deluxe 
all clear hard plastic boxes and index 
insert cards. 

A 
rugged 

I,III micro 
computer ----P LCD 

p, WATCH 

A $5 LCD WATCH++STOP WATCH? 
This beautifully styled slim silvertone 

watch is loaded with features. LCD 
means that the time in hours and 
minutes always shows without having to 
push buttons. 

Push the button once, and you'll see 
the date in months and days,. and push 
the button again and see seconds: Push 
the second button and the entire time 
section lights up for convenient night 
viewing. 

Stop watch feature. This fine watch 
has a third button which starts and 
stops an accurate stop watch. The stop 
watch displays up to 15 minutes and 
then continues running displaying up to 
15 minutes at a time. It's great for 
timing cassettes. 

Quartz crystal accuracy means con- 
stant time within 1 minute per month. 
Crystals use little electricity, so the 
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battery should last up to a year, and is 
easily changed. 

Stainless steel band for long life and 
comfcrt. No imitation, a first rate 
locking adjustable band. 

It's guaranteed. This fine watch comes 
with a manufacturer's limited warranty, 
good for one full year. 

DAK TAKES A RISK 
Obviously giving away quality watches 

is not going to make DAK rich. We are 
betting that once you get our new 40 
page catalog with over 6000 words 
about how to make better recordings, 
you will want to buy our cassettes 
again, and we are putting our money 
where our mouth is! 

Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and over 4500 repeat customers from 
this advertisement to add to our list of 
over 80,000. 

TRY DAK ML90 CASSETTES 
RISK FREE 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 100% satisfied 
for any reason, return only 9 of them 
and the watch for a refund. The cassette 
you test recorded is yours as a gift. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
get the LCD digital watch for only $5 
with your credit card, simply call the 
toll free number below, or send your 
check for only $21.90 plus $5 for the 
watch and $3 for postage and handling 
for each group to DAK. (CA residents 
add 6% sales tax). 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 

friend? We will add one free M L90 
cassette to each additional group you 
buy and of course you can still get an 
LCD watch for only $5 with each 
additional group you order. 

13C 
DAK 
INDUSTRIES 
INCORPORATED 

Call TOLL -FREE (800) 423-2636 
n Californ'a Call (213) 984-1559 

10845 Vanowen St., North Hollywood, CA 91605 



SC -2 gives 
your cartridge 

more than 
The Finger! 
The famous SC -1 stylus 

brush (standard of the record, 
and hifi industries) now has a ' 

synergistic fluid called SC -2. 
SC -2 Fluid enhances and 

speeds cleaning and yet 
protects diamond adhesives, 
cartridge mounting polymers 
and fine -metal cantilevers 
against the corrosive effects 
of many other "cleaners." 

The Discwasher SC -2 
- System. Stylus care you can 
finger as clearly superior. 

discwasher®- 
PRODUCTS TO CARE FOR YOUR MUSIC 

1407 N. Providence Rd. 
Columbia, Missouri 65201 
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Space Scape 
The painting above is by one of America's 

fastest rising American artists, Mark Ricker - 
son. Rickerson's works represent some of the 
most popular space paintings ever created 
and they have been displayed at some of 
America's leading galleries and purchased by 
many space-age companies. 

About one year ago, JS&A's president was 
traveling through Honolulu on a trip back from 
the Far East when he stopped by an art gallery 
to examine some paintings. 

PRESIDENT'S IDEA 
While in the gallery he saw one of Ricker - 

son's works. Since JS&A markets space-age 
products, our president thought it would be a 

great idea to feature one of Rickerson's paint- 
ings on the next cover of JS&A s space-age 
catalog. 

So he bought the painting and traveled to 
the Hawaiian Island of Maui, where he met 
with Rickerson in his studio to discuss repro- 
duction rights. Rickerson refused. His paint- 
ings were growing in value and he did not want 
to commercialize his efforts at that stage of his 
career. 

PROGRAM UNACCEPTABLE 
Several months later however, our presi- 

dent received a call from Rickerson. The artist 
wanted to know if JS&A would be interested in 
offering limited edition prints exclusively to its 
customers, many of whom would appreciate 
the subject matter because of their interest in 
space-age electronics. 

This time we refused. Rickerson wanted 
JS&A to offer 300 signed and numbered 
proofs for $200 each. A typical JS&A re- 
sponse, however, would far exceed the avail- 
ablle prints and we would have to return too 
many orders. In addition, Rickerson had been 
getting $350 for his prints and we didn't under- 
stand why he would lower his price. 

RICKERSON'S PLAN 
But Rickerson had a plan. Those who would 

respond to our offer would have their name 

A new painting by Mark Rickerson offers opportunity 
for JS&A customers in this exclusive print offering. 

placed in a computer and at the end of our 
promotion, the computer would randomly 
select 300 people eligible to purchase the 
prints. All respondents however, would make 
up his personal mailing list. 

In the future, whenever a new Rickerson 
print would be announced for $350 or more, 
those on his personal list would be eligible :to 

purchase that print during the next three years 
at only $200 regardless of Rickerson's status, 
fame or the value of his paintings. 

Rickerson looked to this promotion as a way 
of establishing himself and his art firmly as a 

major factor on the American art scene and at 
the same time establish a strong following. 
JS&A in turn has not only agreed to assist 
Rickerson in that goal, but will be actively 
promoting his art and his products during the 
next three years. This offer to participate in his 
print program will end on February 28, 1981 
and only those who respond will be allowed to 
participate during the next three years. 

26 SEPARATE PLATES 
Rickerson's painting shown above is called 

'Space Scape,' and is one of a series of four 
that will be offered in this program. Space 
Scape is a spectacular view of outer space 
and expresses mankind's relationship to 
space in a dazzling display of colors, planets 
and shapes. 

The serigraph prints are as spectacular as 
the original. Limited to only 300 hand -signed 
and numbered proofs, there are 26 separate 
overlaid colors from 26 separate silk screens 
to reproduce every exact detail on 100% 
museum -quality PH -balanced paper. And 
they are large-a 30" x 40" image size deliv- 
ered in a well -constructed and protected 
carton. 

PAINTING OFFERED 
Later the original painting will be offered to 

the general public for $10,000, or for $5,000 to 
anyone on Rickerson's list on a first -come first - 
served basis. 

There is no obligation to enter and no 

money is required. Simply fill in the information 
requested on the coupon and mail it to: One 
JS&A Plaza, Northbrook, Illinois 60062. 

Each participant will be sent an acknow- 
ledgment letter with a number. The program 
will officially close on February 28, 1981 and 
those selected to receive the print will be noti- 
fied directly by a public accounting firm by 
March 15, 1981. There is a strict limit of one 
entry per person and our computer will auto- 
matically reject duplicate applications. If for 
any reason you are dissatisfied with your 
purchase, you may return your print anytime 
during the next three years for a full refund. 

Participate and join with us in a great oppor- 
tunity to own a print from one of America's 
fastest rising American artists and become 
part of a select group. Send in your free 
reservation today. 

IFREE PARTICIPATION COUPON 
Please accept this coupon as my eligibility 

for participation in the random selection draw- 
ing for the print shown above. I understand 
that I am under absolutely no obligation and 
that I will be eligible in future programs 
whether I obtain the print or not. 

Name 

Address 

City State 

Zip 

One JS&A Plaza 
Northbrook, 111.60062 (312) 564-7000 

PE ©JS&A Group, Inc..1980 
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BILLET 
ELECTRONICS, Inc. 
401244P Garland TX 75040 278-3553 

The Greatest Breakthrough 
In Electronic Music Ever! 

Se Super Music Maker Kit 1, 

Now you can play hundreds of songs using the Bullet Super 
Music Maker. The unit features a single factory 
programmed microprocessor IC that comes with 20 pre- 
programmed short tunes By adding the additional PROMS 
(2708's) the system can be expanded to play up to 1000 ( 
notes per PROM. Just think a compact electronic ) 
instrument that will play dozens. hundreds or even 
thousands of selections of music. The kit comes with all 
electronic components (less the PROM), and a drilled. 
plated and screened PC Board which measures A" x 44. - 
The 7 watt amplifier section is on the same PC board and 
drives an 8 ohm speaker (not included). from a whisper 10 
ear splitting volume Since the unit works on 12 VDC or 12 
VAC', vehicle or portable operation is possible What do 
you get for 523.50? Everything but a speaker, transformer, 
case, switches. and PROM. Additional 2708 albums 
containing popular tunes are available for 515.00 each or 
you can program your own PROMS using information 
provided with the kit instructions. Lists of available PROM 
albums are available on request (Note: Unit plays 
electronic music one note at a time. ars not possible to play 
chords or a melody with harmony simultaneously,) 

Super Music Machine Kit $23.50 
ti DIP Switches (One 8 pos.. One 5 pos.) 2.00/set 

Molded Plastic Case 6.50 
'Unit requires transformer for operation on 117VAC !/ 
Transformer should be 12V @ to secondary Not available 1 
from Bullet. 

Sound Effects Kit $18.50 
The SE -01 Sound Effects Kit is a complete kit. an you need 10 build 
a programmable sound effects machine except a battery and 
speaker Our kit is designed to really ring out the TI 76477 Sound 4 
Chip Only the SE -01 provides you with additional circuitry that 
includes a PULSE GENERATOR. MUx OSCILLATOR and 
COMPARITOR to make more Complex sounds a snap We help I 

you in building the kit with a clear easy-to-tonuw construction 

47 

manual and we show you how to easily program the unit Omer 

1)\ 

dealers wait sell you the chip or a kit' of parts but you are on your 
own to do the most dlll,cutt part make neat sounds, Within a short 
lime alter you build the SE -Of you can easily create Gunshots, 

( Explosions. Space Sounds. Steam Trains and much more We 
think the Bonet 5E.01 is the best deal on the market but don t ask 

1 

us - ask the 15.000 happy SE -01 owners' 
Complete Kb With Ouality Plated PC Board 518.50. 

!Less battery 8 speaker) 

7 Watt Audio Amp Kit S5.95 
SMALL. SINGLE HYBRIDICANDCOMPONENTSF ITONA 
2" x 3" PC BOARD 'INCLUDED' RUNS ON 12 VDC GREAT 
FOR ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP 
LESS THAN See THO (u15 WATTS COMPATIBLE WITH SE. 
01 SOUND KIT 

AY3-8910 PROGRAMMABLE SOUND GENERATOR 
The AY3-8910 is a 40 pin LSI chip mirth three oscillators. three 
amplitude controls. programmable noise generator. three 
mixers. an envelope generator, and three 0/A converters that 
are controlled by 8 BIT WORDS No external pots or caos 
required This chip hooked to an 8 bit microprocessor chip or 
Buss (8080. Z80. 6800 etc) can be software controlled to 
produce almost any sound II will play three note chords. make 
bangs, whistles. sirens. gunshots explosions. bleets. wnmes. 
or grunts In addition, It has provisions to control its Own 1 

memory Chips with two 10 ports The Chip requires 50 (0) 
75ma and a standard TTL clock oscillator A truly incredible 
prdwt 

514.95 W/Basic Spec Sheet (A pages) 
60 page manual with S-100 interface instructions and 
several programming examples. 53.00 extra 

200V 4A SCR 
Sensitive 

Gate 
7/51.00 / 

Special Purchase , 

Order BES -0025 Ilk'J 

TRANSFORMER 
A good Transformer eq, TIE linear 
and sin vlin computer seems 

Syr. ..i IA 
svc.2 ,s . .. wit a>. 

sae 2.3,2 2. ism 
Cons.urrim Orienr,mn memo ...i 

m 
Order eET.000s 

52.95 

THE PERFECT TRANSFORMER 
117VAC primary 12VAC secondary @ 200mair.r...1 
Great for all your CMOS. or low power TTL 
protects PC hoard mount 

99C ea. 3/52.50 ORDER 

Size: 1.5- W x 1 25- D x 1 25- H XFMR-03 

COMPONENTS 
of 

EtEE ti 

'INOICAtES ITEM 15,0000E NUMBERED - 

301 0e AMP E LEA° CAN 3/100 TIP3O TAB PAP POWER 3/100 

1 

723 MIT R11.10 LEAD CAN 39 'MC135IP FM IF. DISC IC 50 
70 II PIN OIP 50 T1490 BAR GRAPH DRIVER 250 
741 OP AMP MINI OIP 4/110 7805 SV to REGULATOR 99 
30000 t(o' I5V COMPUTER GRADE 110 18x05 ASV REG 10 5 ea 
204402 FOP COMPLIMENT 8/1 to 053911 TEMP TRANSOUCER 
1X6021 PuT W/SPECS 50 IC w SPECS 110 

50 LMTBO 1W AU010 IC W/SPECS 109 153302 QUAD COMPARATOR ICLM377 

DUAL Lm380 555 TIMER IC 

1.143900 QUAD NORTON/M1PCS 
250 

'MC3401 WAD NORTON AMP 39 
01324 OUAO OP AMP 55 4103340 ELECTRONIC /8I2 to 12V REG 95 ALTERNATOR W/SPECS .75 
10.1 OPEC ISOLATOR MINI OIP s0 
'HEM 131 OVAL GATE MOSTEE LEGS 

DIODE P901ECf$D. SIMILAR JUMBO GRIER 4/B9 
1040673 50 JUMBO RED 5/R9 

MV1624 VARICAP 0100E 10 P10 39 
MEDIUM GRN 1 

I 15 
IN5148 VARICAP 0100[ 08 YELLOW I6 

47 MD NOM 31 RATIO .49 BIPOLAR LED 

1M311T ADJUSTABLE IA REG 250 Two COLOR RE0/GRN 59 

Call or write for FREE catalog. 
POLICIES I 

NO C.O.D.', SEND CHECK. MONEY ORDER. CREDIT CARO 
ADD 5% FOR SHIPPING. TO. RES. ADD 5% TAO, FOREIGN 

ORDERS (EXCEPT CANADA) ADD 10% (20% AIRMAIL) 
( U.S. FUNDS ONLY 

PHONE ORDERS ON MASTEP CHARGE 8 PISA ONLY 
(214) 278 3553 
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Computer User Discovery 
I don't yet have the satisfaction of every- 

one's adopting my views about who pur- 
chases microcomputers, but I was pleased to 
read an article in Business Week (December 
1,1980) that supports what I've expounded 
for years: A high percentage of micros 
bought as personal computers find their way 
into work situations either in a company or 
for company work at home. 

The article observed that microcomputer 
and peripheral makers have ignored the real 
way in which their equipment is used and by 
whom it is purchased. It notes that in an 
industry with an annual sales of nearly 
$,billion, a driving force in its growth is the 
middle manager or technical professional 
who wants his own computer for work, but 
rationalizes its purchase as a home or hobby 
computer. Once in the home, the buyer finds 
ways to apply it to his job. Interestingly, 
Vantage Research, a Mountain View, CA 
market research company, estimates that 
one-third' of the 750,000 personal computer 
systems reported to be shipped to date have 
landed in private offices. 

The potential market for personal com- 
puters among professionals and managers is 
much larger than the number of very small 
businesses (less than 10 employees) in this 
country (17.5 million vs 2.3 million), says 
Personal Software's chairman, Dan Fylstra. 
Yet, the smaller -potential group has been 
the target of computer makers for the past 
few years, virtually ignoring the so-called 
hobbyist who more often than not uses it for 
work purposes. Indeed, the word "hobbyist" 
has been anathema to computer makers for 
some time now, though there are indicators 
that this is changing. 

POPULAR ELECTRONICS' latest microcom- 
puter study underscores the importance of 

the technical/professional market. For ex- 
ample, about 89% of our readers expressed 
an interest in microcomputers, while 52.6% 
own or have access to a micro. Of this group, 
37.5% indicate they use the micro for both 
business and personal purposes, while 29.7% 
use it only for business purposes, for a total 
of 67.2% 

The areas in which PE subscribers use 
computers are revealing: 38.3% for storing 
and analyzing research data, 34.7% for 
math, 34.2% for graphics, 27.3% for busi- 
ness/accounting, 22% for word processing, 
9.8% for testing/control, and 4.3% for medi- 
cal. Also extremely interesting is that 49.7% 
buy software programs, while an astound- 
ingly high 81.4% write their own programs. 

What is judged to have the greatest in- 
fluence on buying a particular microcomput- 
er? Not surprisingly, our survey indicates 
that initial cost is number one (57.8%), fol- 
lowed by software support (52.6%), manu- 
facturer's reputation (52.3%), range of pe- 
ripherals available (48.3%), availability of 
local servicing (34.3%), and bus support by 
other manufacturers (27.7%). The last two 
were also deemed to be least important 
among the categories cited: local servicing, 
34%; bus support, 31.9%. 

Among other survey results, peripheral 
buying plans for the next 12 months show 
that floppy disk machines lead the pack with 
55.9%; followed by printers, 50.8%; modems, 
26.3%, and video terminals, 24.5%. 

These market research figures will give 
you some idea of the interest in computers 
shared by PE readers, among other electron- 
ics activities they enjoy. Furthermore, with a 
whopping 64.4% of respondents noting their 
job titles as professional/technical/electron- 
ics related and 19.3%d as management, and 
60.7% noting they get involved with comput- 
ers on the job, there's good reason for com- 
puter makers to look to our readers as a very 
significant part of their market. We made 
this discovery a long time ago. 
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«My computer helped me write 
The Final Encyclopedia. I wouldn't trust 

anything less than Scotch® Brand Diskettes 
to make a long story short:' 
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Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson: a small business- 
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 
his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words-his product- 
are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 
Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 

leaves our factory, and certified 
'¡ error -free. So you can expect it to 

pertorm exactly right. 
Scotch 8" and 51/4" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll -free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask for the 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 
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In research 
Apple personal computer 
systems help you collect, store 
and analyze data as fast as you 
can load a disk and execute a 
program. Because more than 
100 companies offer software 
for Apple, you have the largest 
program library for manipulating 
your data in the personal 
computing world. Need special 
programs?'Use any of Apple's 
development languages - BASIC, 
FORTRAN, Pascal. 

2 In engineering 
Apple personal computer systems 
let you define models, 
make trade-offs 
and refine proto- 

1888 types. Want to 998 

study cause and 
effect of several 
variables? Apple 
computes new 
results instantly 
and displays them 
in colorful, easy -to- 
read graphs, charts or plots on a 
video monitor. 

In production 
management 
Apple personal computer systems 
make it easy to gather data, 
analyze productivity, measure 
yields and facilitate all phases 
of production control. Want to 
speed up repetitive tasks? 
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Rely on Apple's word 
processing capabilities 
to write, edit and print 
your reports. 

Apples grow 
with you. 

Whichever system you 
pick, Apple never locks 
you into a single con- 
figuration. You can 
use up to four or eight 
I/O accessory expansion 
slots to add an IEEE bus, 
Apple's Silentypéprinter, 
a modem or a graphics 

Apple II Apple III 

Maximun Memory Size 64K bytes 128K bytes 
Screen Display 40 column 80 column 

(80 column with 
peripheral card) 

24 Lines 24 Lines 
Upper Case Upper Case/Lower Case 

Screen Resolution(B&W) 280x192 560x192 
Screen Resolution (Color) 140 x192 (6 colors) 280 x192 (16 colors) 
Keyboard Fixed Programmable 
Numeric Key Pad Accessory Built-in 
Input/Output 8 expansion slots 4 expansion slots 

plus built-in: 
disk interface 
RS -232 interface 
Silentype^' printer interface 
clock/calendar 

Disk Drives - Add-on one to six One drive built-in, plus 
drives interface to support 

three more drives 

Languages BASIC Enhanced BASIC 
Fortran 77 Fortran 77 
Pascal Pascal 
Assembly Assembly 
Pilot 

Typical Configuration CPU, 48K RAM, single CPU, 96K RAM, integrated 
Pricing disk drive, 88W disk drive, B&W Monitor 

Suggestd retail price. 

Monitor (9"), 
Silentype'" printer, 
and BASIC. 52875.00' 

(12"), Silentype'" 
printer, SOS, Enhanced 
BASIC. 54865.00 

tablet. Add memory up to 64K 
bytes or 128K bytes. Add up 

to four or six 
5'/4" disk drives 
without adding 
any overhead. 

For support, 
service and the best 
extended warranty 

s o 8 in the industry - 
Apple is the answer. 

If you have any other 
questions about why Apple is the 
pick for professionals in engi- 
neering, see your 
nearest . 

A 

Apple 
computer 
dealer or 

call 800-538-9696. In California, 
800-662-9238. Or write: Apple 
Computer, 10260 Bandley Drive, 

Cupertino, CA 95014. 

apple computer inc. 
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LCT1ERS 
It's Better Than You Think 

I was moved to write by a misleading 
statement in "Phonograph Playback: 
It's Better Than You Think" (Nov. 
1980). The authors cite the 19th har- 
monic of a 900 -Hz violin tone, which 
was given as a 17.1 -kHz tone at -70 dB 
and point out that at a 50 -kHz sampling 
rate, the harmonic would be represented 
by slightly less than three points per pe- 
riod and would be encoded by only 3 

bits. They further state that quantizing 
noise has a far more annoying spectrum 
than ordinary white noise. 

The fact that high -frequency sinu- 
soids are represented by a very small 
number of points should not be taken to 
imply that this introduces distortion. 
The sampling theorem assures us that if 
the anti-aliasing filter is perfect, and in 
the absence of quantizing distortion, sin- 
usoids with frequencies up to half the 
sampling rate are perfectly recoverable 
without distortion. In the presence of 
real -world filters' and finite word 
lengths, the theorem is still true, except 
that the noise floor is determined by the 
word length (given as 16 bits in the 
example) and the stop -band rejection of 
the anti-aliasing filter, which is 85 dB or 
more in modern digital systems. 

A sinusoid represented by 3 bits 
sounds awful alone, but if there is any 
other simultaneous signal, such as the 
lower 18 harmonics of the violin tone, 
the noise is white. For any complex sig- 
nal, quantization distortion is very diffi- 
cult to distinguish, either analytically or 
perceptually, from white noise. At low 
levels, the quantization distortion pro- 
duces a noticeably nonwhite sound that 
is often described as "graininess." The 
only time this graininess is heard in real 
situations is in the quiet pórtions be- 
tween movements. Residual room noise 
(air conditioning, coughing, etc.) is then 
quiet enough to exhibit nonwhite noise 
distortion.-James Moorer, San Ansel- 
mo, CA. 

Time -Sharing Nets 
Thanks to Carl Warren for introduc- 

ing us ("Computer Bits," June 1980) to 
the two time-sharing services, Micronet 
and Tymnet.-G. L. Wilson, Cambria 
Heights, NY. 

TRS-80 Alarm Adjustment 
In the article "Use Your TRS-80 as a 

Timer or Alarm Clock" (October 1980), 
if the alarm is set to go off on the hour, 
the alarm will not sound because of line 
720. If Y=60, the program will GOTO 

850, skipping line 730 where the clock 
time and alarm time are compared. The 
next time line 730 is run, the time will 
have advanced one minute so the time 
and alarm will not compare. Lines 730 
and 890 should be changed to read 
GOTO 910. Line 910 should have the 
instruction previously on 730 and line 
911 should be added reading GOTO 
630.-B. E. McBee, San Antonio, TX. 

Transistor Should Be PNP 
In my article "How Many Hours on 

Your Phono Stylus?" (December 1980), 
transistor Q6 should be shown as a pnp 
device as given in the Parts List.-Den- 
nis Bohn, Kingston WA. 

Keep SWL Coming 

Glenn Hauser's SWL columns are 
great and his "English Broadcasts Audi- 
ble In North America" listings are ex- 
cellent! Many of my friends, who are 
also shortwave listeners, feel as I do. 
Please keep Glenn Hauser coming.- 
Thomas Harrington. Columbus, OH 

POPULAR ELECTRONICS welcomes 
comments from its readers. However, 
queries can be individually answered only 
if they are accompanied by stamped self- 
addressed envelopes.-Ed. 
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oIt gets you 
off the hook. 
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Auto-CatTM lets your computer 
terminal answer other terminals 
over the phone line automatically. 

It's the deluxe way, for 
example, to receive a program 
from a friendly computer. Or take 
data from any of the information 
sources. Then store the informa- 
tion in your computer's memory- 
and have it there at your beck and 
call-all automatically. 

Auto -Cat is a state-of-the-art 
originate/auto answer, all digital, 
crystal controlled unit with every- 
thing in one compact package. 
It sits right under your phone. 

It's FCC approved for direct 
telephone line connection. You 
just take it home and plug it in. 

Cost? Less than any other 
comparable modem. Under $250. 

And it's from Novation. The 
recognized leader in personal 
communications. 

Auto -Cat by 

Novation 
Call for details: 

(800) 423-5410 
In California (213) 996-5060 

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops, 
Computerland, and your local computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 

CIRCLE NO. 65 ON FREE INFORMATION CARD 

FEBRUARY 1981 7 



Additional information on new products 
covered in this section is available from the 
manufacturers. Either circle the item's code 
number on the Free Information Card 
or write to the manufacturer at the 

address given. 

Single -Board Computer 
The Model SBC-02 computer from Star - 
Kits is a minimal 4 -chip system on a 6" X 
6" pc board. It features a 6802 CPU, with 
128 bytes of RAM, 2K of EPROM, and 
parallel or serial I/O. A wire -wrap area 
for expansion is provided. A machine -lev- 
el monitor called HUMBUG that provides 
program entry and control, single step- 
ping, breakpoints, and other front -panel 
functions is within a 2716 EPROM. $25 
for the bare board, $75 for the parallel I/ 
O kit, or $150 wired and tested. Addition- 
al support includes 4K floating point BA- 
SIC (in ROM), a cross -assembler for the 
6802, and HUMBUG ROMs for other 6800 
systems.. 
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Akai Slide/Film VCR 
Adaptor 

Photographic film and slide images can be 
transferred simply and inexpensively to 
video tape with a videocassette recorder 
and Akai America's Model VLC-V9 
"Tele -Cine Adaptor." Material being 
shown by a film or slide projector is 
directed through a vertical fresnel lens 
and reflected by a mirror into a video 

Panavise Circuit -Board Holder 

Onkyo Programmable Record Player' 

C 

Onkyti s Model CP-1 150F direct -drive 
turntable uses a microprocessor to control 

camera. It is then immediately recorded 
on tape. Using the video transfer adaptor, 
home movies can be edited. segments can 
be placed in chronological order, and 
films and slides can be interspersed on 
tape to give a.multimedia effect. $89.95. 
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RS -232 Test Set 

The SYZYGY Model 232 Test Set can be 
inserted into any standard EIA RS -232 
serial interface without loading the cir- 
cuit. An array of LED indicators monitors 

The Model 333 Rapid Assembly Circuit 
Board Holder features an eight -position 
adjustment, indexes at 45 -degree incre- 
ments, has six positive lock positions in the 
vertical plane, and provides a 10 -inch 
height adjustment. Having cross bars 
'available in lengths to 30 inches, the de- 
vice will hold circuit boards up to 28 
inches in width. In addition, extra arms 
can be added for dual or multiple boards. 
The spring -loaded board holder allows for 
fast one -hand position changes. Its cast- 
iron base provides stability and ís drilled 
for bench mounting. - 
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its straight carbon -fiber tonearm. Its 
12114" platter is directly driven by a brush - 
less dc motor and controlled by a crystal- I 
locked PLL system, while the tonearm is 
positioned by its own separate stepping 
motor. Operation of the two -speed (331/3 - 
and 45 -rpm) player is fully automatic. 
Microprocessor control permits automatic 
fast repeat of any given preprogrammed 
part of the record being played. Wow and 
flutter are rated at 0.025% wrms, S/N at 
75 dB (DIN -B). The player measures 
161/2"W X 15"D X 51/s"H and weighs 
13.6 lb. $350 for player alone; $50 for 
optional RC -5T remote -control unit. 
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the seven most commonly used lines and 
one user -selected signal. All 25 pins are 
made available for use as test points. Dou- 
ble male, double female and null modem 
versions are offered. $75. Address: Syzy- 
gy, 252 San Lorenzo, Pomona, CA 
91766. 

Sansui High -Power 
Stereo Receiver 
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Crystal -controlled PLL digital synthesiz- 
er tuning accompanies de amplification in 
Sansui's Model 9900Z 160-watt/channel 
AM/FM stereo receiver. The 9900Z in- 
cludes both digital numeric and conven- 
tional "dial" frequency displays, the latter 
made up of a series of discrete LEDs. 
Instant recall of up to 12 preselected sta- 
tions is offered, and an eight -band LED 
frequency -spectrum analysis display is 
built-in. LED "meters" display both peak 
output power and volume -level settings. 
Control of volume is via an up/down 
pushbutton Touch -Volume Control. FM 
specifications include: sensitivity 10.3 dBf 
(1.8 µV); signal required for 50 -dB stereo 
quieting 37 dBf; stereo distortion 0.07%; 
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new products 

S/N 80 dB mono, 76 dB stereo. Amplifier 
specifications:' frequency 'response 5 to 
100,000 IIz +0/-3 dB; no more than 
0.015% THD from 20 to 20,000 Hz at full 
power into 8 ohms; S/N 80 dB phono, 100 

dB high-level. $1 150. 
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Microprocessor -Based 
Morse Trainer 

The Model MT -I by Advanced Electronic 
Applications, Inc. generates essentially 
random Morse code at a rate of I to 99 

wpm in selectable 1 -wpm increments and 
in any of several modes. Practice mes- 
sages are sent at either standard character 
lengths or with faster character lengths 
and extended spacing. The user can select 
either five -character code groups or ran- 
dom word lengths and one of two levels of 
difficulty-normal characters or all char- 
acters. Dash -to -dot -to -element space ratio 
is initially a standard 3:1:1, but this can be 

varied by the user. Automatic increase of 
speed can be programmed. The Model 
MT -1 requires +12 V (±3 V) at 200 
mA. $99.95. Address: Advanced Elec- 
tronic Applications, Inc., Box 2160, Bldg. 
O&P, 2006 -196th SW, Lynnwood, WA 
98036. 

MI . 

Portable 41/2 -Digit DMM 

rr:oATA PPlCISION - 

Data Precision's Model 255 41/2 -digit 
LCD portable/bench DMM is rated at 
10-µV sensitivity on its lowest range and 
to 1 -kV do at 0.03% accuracy. Ac voltage 
range is from 10 µV to 5 kV; ac and do 

current is measurable from 10 nA to 2 A 

Hi -Fi Converter for TV 

, 
' 

1 

Petrous Electronics Corp.'s "Telefidelity" 
is a high-fidelity audio converter for tele- 
vision. Two models are available. Model 

Computerized Antitheft Device 
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"Steal Stopper" from A.C. Custom Elec- 
tronics Inc. is a computerized antitheft 
device for cars and RVs. A complete sys- 
tem consists of a keyboard controller, con- 
trol module, motion detector, siren, and 
pin switches for trunk and hood. With a 

system installed, the protected vehicle 
cannot start until a secret four -digit code 
is properly keyed in, even if the ignition 
key is used or the ignition system is "hot- 
wired." Available in four models: Model 
1043 has keyboard ignition lockout and 
disengage feature but no audible alarm; 
Model 1036 is the same but uses the vehi- 
cle's horn as an audible alarm; Model 
1048 offers keyboard ignition lockout, sir- 
en alarm, motion detector (senses when 
the vehicle is jacked up), and pin switches; 
Model 1024 uses the ignition key to con- 
trol the alarm and includes motion detec- 
tor and siren. The dash -mounted unit - 

measures 2"W X 23/4"H X Ih"D. Ad- 
dress: A. C. Custom Electronics, 868 Al- 
pha Dr., Cleveland, OH 44143. 
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"and resistance can be measured from 0.1 

ohm to 20 megohms. Both ac voltage and 
current are measured with an "average 
sensing" technique said to have full accu- 
racy from 50 to 5000 Hz and an extended 
range to more than 2.5 kHz. Display dig- 
its are0.4" high, black -on -silver LCD. All 
25 ranges are selected via two front -panel 
rotary switches. Protection is 1 kV on all 
voltage ranges and 250 volts for resist- 
ance. A 2-A fuse handles the current 
ranges. Size is 51h" X 11/2" X 31/2" and 
weight is 1.3 lb. Power is provided by 
internal nickel -cadmium batteries. $279 
including battery pack, carrying case, and 
recharger. 
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TF-100 has a 15 -watt rms amplifier that 
drives an 8" woofer and 3" tweeter. De- 
luxe Model TF-200 contains two 15 -watt 
amplifiers, an 8" woofer, 41/2" midrange 
driver, and 3" tweeter; it adds a pseudo - 
stereo effect. Both models offer a "Dy- 
namic Compliance Fidelity Enhancement 
System" (FES) that automatically equal- 
izes frequency response. Instead of a di- 
rect connection, an etched coil "antenna" 
is placed under the TV set to pick up the 
TV's sound carrier and pass it to the con- 
verter. (The Telefidelity may not operate 
with some TV receivers, especially those 
whose chassis are shielded.) Multiple in- 
puts permit connection of tape decks, ra- 
dios, and other high-level signal sources. 
$99.95 for Model TF-100; $129.95 for 
Model TF-200. Address: Petrous Elec- 
tronics Corp., 415 W. Walnut St., Comp- 
ton, CA 90220. 

Ac Magnetic Flux Probe 

The Model 1846 axial -type ac magnetic 
flux probe converts flux to a voltage that 
can be measured on a meter or an oscillo- 
scope with a BNC connector. Sensitivity 
is to 100 millivolts per gauss at 60 Hz. 
The probe allows a user to draw a flux 
map and locate sources, paths, and in- 
fluenced areas so that steps can be taken 
to reduce the noise -producing flux by 
shielding or other means. $69. Address: 
Magnetek Corp., 7315 Red Deer Dr., 
Boulder, CO 80301. 

Computer -Operated 
Typewriter 

The Dynatyper from Rochester Data Inc., 
is an electro -mechanical computer inter- 
face that can be used with electric type- 
writers to generate hard copy in both up- 
per and lower case. Weighing 3 pounds, 
the plastic -covered device fits over the 
typewriter keyboard and is held in place 
by its own weight and a pair of sticky 

FEBRUARY 1981 
9 



Take a 
giant step 
forward.:. 

Learn 
professions 
audio 
recording 
technology. 
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Complete the 
Multi -track Recording Technology 
curriculum in one year, or earn the 
B.S. Degree in Music Technology 
via the Institute of Audio Research - 
New York University joint program. 

Spring '81 Quarter starts 
Thursday March 26th. 

Summer '81 Quarter starts 
Monday July 6th. 

Write or call for brochure 

Institute 
of Audio 
Research 

Established 
1969 

Licensed by N.Y. State Dept. of Education 

64 University Place 
Greenwich Village 
New York, N.Y. 10003 
(212)677-7580 

new products 
"buttons." Inside are 52 solenoids and a 

pc board. No modifications are required 
to the typewriter. With the Dynatyper off, 
the typewriter can be used in the normal 
fashion. Operation is as fast as the type- 
writer can go. Interfaces are available for 
the Apple, TRS-80, and GPIB. A 6 -bit 
parallel interface is available for general 
operation. 
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Astatic Moving -Flux 
Phono Cartridge 

Astatic Corporation is offering its new 
MF 200 Moving Flux® phono cartridge. 
This cartridge, employing a Shibata-type 
stylus and a small magnet attached to op- 
posite ends of an aluminum cantilever, is 

said to offer the performance characteris- 
tics of a moving -coil cartridge and the 
high output levels of a moving -magnet or 
moving -iron type. Rated frequency re- 
sponse is 10 to 20,000 llz±2.2 dB; output 
channel balance within 1.5 dB at I kHz; 
channel separation 23 dB at I kHz; output 
voltage 4.2 mV at 1 kHz and 5 cm/s; and 
source inductance 90 mH. Recommended 
tracking force is 13/4 grams ± gram. Thé 
cartridge is also available premounted In a 

universal plug-in type headshell. $160 un- 
mounted, $182.50 premounted. 
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General Sound Three - 
Piece Speaker System 

The Micron 111' Concert Series Speaker 
Ensemble from General Sound consists of 
a pair of Model GS -5 satellite speakers 
and one Model GS -10 subwoofer. Each 
two-way acoustic-supension GS -5 fea- 
tures a 51/4" high -compliance woofer that 
crosses over at approximately 2.5 kHz to a 
I" soft -dome tweeter. The vented, tuned - 
port GS -I0 features a 10" dual -voice -coil 
driver and a built-in dual -channel (100 - 

Hz) crossover system. Overall ensemble 
specifications: frequency response 30 to 
22,000 Hz ±3 dB; 87 dB SPL output with 
I -watt input at I meter; minimum power 
25 watts/channel; maximum power 150 
watts/channel. Sizes: GS -5-10"H X 
7"W X 7"D; GS-10-2I"W X 19"H X 
18"D. $475. 

CIRCLE NO. 98 ON FREE INFORMATION CARD 

Digital Storage Scope 

The Epic Instruments Inc., WAVE -SAVER 
connects between the circuit under test 
and an oscilloscope and can accept analog 
signals for láter display and study. Thé 
digitized input data is stored within a 1K 
X 8 memory. Recordingrates are from 2 

µs to 100 ms per point and with an exter- 
nal clock go from 2 to dc. Input sensi- 
tivity is ± 50 mV to ± 10 volts at an input 
impedance of I megohm/ 15 pF. The post - 
trigger mode starts recording after detect- 
ing a trigger, while the pre -trigger mode 
stops recording after detecting the trigger. 
The device can also drive a plotter. Scope 
image resolution is 1024 bits horizontally 
and 8 bitsvertically. $295. 
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Maxell Premium 
Cassettes 
Maxell Corp. of America has announced 
the availability of two new premium cas- 
settes with a new epitaxial magnetic for- 
mulation and improved housings. The XL 
I -S and XL I I -S cassettes are said to offer 
increased dynamic range, better S/N ra- 
tios, wider bias latitude, lower 1M distor- 
tion and less print -through. The XL II -S 
is designed for decks whose bias and 
equalization can be switched to HIGH 
(Cr02 ) and 70 µS, respectively. XL I -S is 
for use with NORMAL bias and I20 -µS 
equalization. Tighter tolerances on the 
cassette shell halves, super -smooth rollers, 
and improved slip sheets are claimed to 
minimiie deterioration of wow and flutter 
performance after repeated usé. Sug- 
gested list prices are $5.10 for C-60 and 
$6.99 for C-90. 
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Rechargeable 
Hearing -Aid Batteries 

The Battery Store has introduced a re- 
chargeable hearing -aid power system. 
Able to run up to 95% of the aids current- 
ly made, the system consists of a recharg- 
es and a pair of nickel -cadmium cells. The 
cells are said to maintain a constant volt- 
age during discharge and to be rechargea- 
ble úp to 500 times, for ah operating life- 
time of 10,000 hours. $19.95 plus $1.50 
shipping/handling. Address: The Battery 
Store, P.O. Box 141, Ridgefield, CT 
06877. 
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Magnávox introduces 
Gourmet Video. 
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for peole 
who know and 
love video. 

You seek only the ultimate 
technology in the electronic gear I; 

you own. You'd like to control the 
sequence, speed and direction of 
what you watch on your television 
screen. And you wish for a range 
of programming far beyond the 
common fare. 

For you we have a bright idea 
called Magnavision. It is Gourmet 
Video for the video gourmet. 
A picture that's clearer than tape 
and less costly, too. 

Magnavision is an advanced 
LaserVision' videodisc player. Its 
optical laser scanner, a videodisc 
and your TV set team up to give you 
a picture that's amazingly sharp and 
clear. Even better, the Magnavision 
picture remains this goód even 
after thousands of viewings. That's 
because there is no direct contact 
between our laser and the disc.. 
Unlike your phonograph, 
Magnavision doesn't use a needle. 

Instead, a laser beam of light 

01963 ALFRED J. HITCHCOCK PRODUCTIONS. INC. 

Simulated TV picture. 

"reads" encoded pictures and 
sounds through a protective coating 
on our grooveless videodisc. 
There's no contact. No scratching. 
No wear. No disc deterioration. 
The picture will remain as sharp 
and clear years from now as 
it is today. 
The hearing's as good as the 
seeing. 

Speaking of sound, - 
Magnavision is 

designed to be played 
through your home 
stereo, system so you can 
hear what you see in full 

s 
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high-fidélity stereophonic sound. 
And since there is no disc wear, 
the Magnavision sound stays 
crystal clear, playing after playing. 

You can see and hear major 
movies with theater -like realism. 
Rock concerts and classical 
performances come alive before 
your ears and eyes. Magnavision 
has to be heard to be believed. 
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Studio-like controllability puts 
you in command of the action. 

Now the real fun begins. You not 
only watch and hear Magnavision. 
You play with it, too. Magnavision's 
controls are so simple to operate; 
even children can enjoy putting it 

through its many playing modes. 
Touch REVERSE to create 

your own instant replays or the . 

sheer fun of looking at things back- 
wards. SLOW MOTION lets you 

case-V,s,a, 

. . 

- 
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slow the action by a little or a lot so 
you can follow a golf pro's swing 
inch by inch until you've got it 

down pat. 

STILL lets you see a museum 
full of art (up to 54,000 pictures on 
each side of a disc) one piece at 

a time. You can advance frame by 

frame like you would with slides. 
Or hold a single picture for as long 
as you like with no damage to the 
disc or the player. 

FAST FORWARD moves the 
picture at three times normal speed 
for hilarious effects. While SEARCH 
lets you scan an entire side of a 

videodisc in just 26 seconds. INDEX 
displays the number of each disc 
frame (54;000 per side) on your 
TV screen to help you locate 
specific scenes. 

AUDIO 1/AUDIO 2 gives you 
two separate audio channels for 
discs recorded in stereo. Or two 
individual sound tracks to give you 
the choice of hearing a movie in 

English or another language, like 
Japanese. 

Only LaserVision systems like 
Magnavision let you watch and 
play so many different ways. Even 
in FAST FORWARD and REVERSE 
you never lose sight of the oicture. 
Watch what you want whenever 
you want. 

With Magnavision you have a com- 
plete library of MCA DiscoVision® 
programming to choose from. 

MAGNAVOX 
SE/V1CH 
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Blockbuster movies like The Electric 
Horseman. Classic films like The 

Bride of Frankenstein. Cooking 
lessons by Julia Child. Documen- 
taries from Jacques Cousteau. 
How -to -do -it tennis, golf, swimming 
and crafts. Music, concerts, car- 
toons, the arts and NFL football. And 
videodiscs cost far less than pre- 
recorded videotapes. 

Full-length movies like Smokey 
and the Bandit are only $24.95. 
And many educational and instruc- 
tional discs are only $5.95. 
(Suggested retail prices.) 
Only Magnavision is 
Gourmet Video. 

Magnavision is without a doubt 
the brightest idea in home video. Its 

picture, sound, playing action and 
library of available programming 
are Dound to please the most dis- 
crin-inating video gourmet. For full 
information on Magnavision and 
your.nearest dealer, call toll -free 
800-447-4700. In Illinois, call 
800-322-4400. 

01981 .AAGNAVOX CONSUMER ELECTRONICS CO. 

The brightest ideas in the world 
are here to play. 
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Yesterday - Remember the first Heathkit 
Analog Computer (1957)? Or the Heathkit 
Single-Sideband Transmitter.(1958)? How 
about the Heathkit Multiplex Adapter for 
FM stereo reception (1960)? 
Each was a ground -breaking 
innovatiMor its day. Each was .. 

a Heathkit brainchild: 
Today - Todáy°s brainchildren 
include the popular Heathkit All - 
In -One Computer, aomplete 
computer system with disk stor- 
age, smart terminal, two Z80 
microprocessors - all in one 
compact unit. 
Also rising fast, the Heathkit Scréen 
Star, a new projection TV that brings 
together the best in video technology= 
to create the sharpest color picture 
ever on a six-foot diagonal screen. 
Heath imagination applied to micro- 
processor electronics created the 
Heathkit Weather Computer. It moni- 
tors current weather,tracks changes, 
stores data - and puts it all at your 
fingertips. 

Tomorrow - Tomorrow's brainchild,' 
like today's and yesterday's, will combine 
the newest and the best in electronics to 
create"a new state-of-the-art. 
On the drawing boards right now are new 
designs for amateur radios, audio compo- 
nents, computers, color TV's, test instru- 
ments and new educational programs -= 

all in easy -to -build, money -saving kits. 
They'll be appearing soon in Heathkit 
Catalogs and at Heathkit Electronic 
Centers. It's one catalog you don't 
want to be without. 

Heathkíl! 
SEND FOR FREE CATALOG 
Write to Heath Co., Dept. 010-744 
Benton Harbor, MI 49022. 

fi.V it' CIRCLE NO. 25 ON FREE INFORMATION CARD 

VISIT YOUR .HEATHKIT STORE 
In the U.S.- and Canada visit your 
nearby Heathkit Electronic 
Center where Heathkit products 
are displayed, sold and serviced. 
See the white pages of your 
phone. book. In the U.S., Heathkit 
Electronic Centers are Units of 
Véritechnology Electronics Corp. 
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Can We Hear Phase Distortion? 

CCORDING to the results of an 
investigation made by Hideo Suzu- 

ki, Shigeru Morita and Takeo Shindo of 
Mitsubishi Electric's Consumer Prod- 
ucts Research' Laboratory, phase distor- 
tion can be heard sometimes. Writing in 
the September 1980 issue of the Journal 
of the Audio Engineering Society, the 
three researchers report on the outcome 
of listening tests using special signals 
and musical program material that had 
been processed to simulate the phase re- 
sponse of -a conventional two-way loud- 
speaker system. 

Once it was determined that a good 
match could be obtained between the 
phase response of a two-way speaker 
and that of two single -pole, active all - 
pass filters, subjects were asked to com- 
pare the sounds of test signals presented 
via headphones and loudspeakers. The 
latter were at times located in an ane- 
choic chamber and sometimes in normal 
listening environments, with no signifi- 
cant effect on the outcome. 

As it turned out, the most revealing 
test signal was a tone burst, on which 
the listeners were able to detect the pres- 
ence of the all -pass network reliably, es- 
pecially when listening via headphones. 
The authors speculate that the delay to 
which the dominant low -frequency com- 
ponent of the signal is subjected by the 
network allows the hearing sense to fix 
on a high -frequency component and re- 
tain it, even after the low -frequency 
component arrives. When. the phase. re- 
sponse is linear, the high -frequency 
component is masked. 

Perhaps the most significant result of 
the investigation is contained in the fol- 
lowing quote: ". . . no one found even 
the slightest change [italics added] in 
sound quality by the phase shift. when 
popular music from several commercial 
disks was used for a qualitative loud- 
speaker listening test." Another inter- 
esting discovery was that sensitivity to 
phase shift, even with artificial test sig- 
nals, varies markedly from one individu- 
al to another. 

The authors have indicated their in- 
tention to continue their research and 
establish a permissible limit for phase 
distortion. However, on the basis of their 
results so far, that produced by a two- 
way loudspeaker of conventional design 
appears to lie outside audibility. 

Another examination of this topic 
was reported in a paper by S. P. Lip- 
shitz, M. Pocock, and J. Vanderkooy, 
presented at the New York AES con- 
vention last November. These investiga- 
tors, too, establish that phase distortion 
is audible with specially constructed test 
tones, noting that the signals they em- 
ployed could easily occur in electronical- 
ly synthesized music. They further sug- 
gest that, just as levels of nonlinear dis- 
tortion that are inaudible on musical 
program material but audible on sine 
waves are not considered tolerable in a 
reproduction chain, phase distortions of 
similar audibility ought not to be toler- 
ated either. 

Another interesting conclusion 
reached as a result of this work is that 
polarity of an asymmetrical signal 
created by summing a sine wave and its 
'second harmonic is practically always 
audible, even when heard via loudspeak- 

By Harold A. Rodgers 
Executive Editor 

ers in a normally echoic space. Experi- 
mental results also suggest that the ef- 
fect of phase distortion on transient ma- 
terial depends on the degree to which 
the signal is oscillatory. In general, non - 
oscillatory transients are affected in a 
more audible way. 

When it comes to musical program 
material, the picture is less clear. Subtle 
effects of phase distortion are detectable 
via headphones when listening to male 
and female voices. But, to quote from 
the paper: "It is ... clear that no bla- 
tant effects are caused by simple mid- 
range first- and second -order all -pass 
filters, on musical and speech signals re- 
produced over headphones, let alone 
... loudspeakers." 

Like the Mitsubishi group, Lipshitz 
and his colleagues caution .that the re- 
sults so far are to be considered prelimi- 
nary. Nonetheless, it seems reasonable 
to conclude that, while some improve - 
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Mura Model VH-300 
High -Velocity 
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GOOD BOOKS ON 
MICROCOMPUTING 

MICROMATICS 
What do you have when yoti combine microproces- 
sors and any other technology? You have Micro- 
matics! The automatic operation or control of a pro- 
cess, physical or mental, by an ultra -miniature elec- 
tronic device: a microprocessor. The reader receives 
a complete overview of the basic operation of a 

practical microcomputer. Hardware and software is 
explained in easily understood terms. You won't be 
left up in the air with esoteric explanations. Steve 
Roberts, a hard working, up through the ranks engi- 
neer who learned microprocessors from hands on ex 
perience, has a rare talent - the ability to communi- 
cate what he has learned clearly and effec'tivel'y to 
others. He has an easy going style that makes tech- 
nical information read like a "who-dunnit" mystery. 
It is sure to keep you intrigued and eager to read 
more about this exciting subject. In one complete 
volume he integrates the aspects of hardware, chips, 
peripherals.... shows how it is coupled with software, 
programs, machine instructions. It is truly a joy to 
read this kind of material. Any person who wants to 
deal effectively with microprocessor systems or sim- 
ply wants to understand their application, will find 
this book of immense value. 

Deluxe Hardcover Volume Only $19.95 No. 81 

GRAPHICS COOKBOOK 
For theAPPLE computer. This graphics cookbook 
illustrates a quick and easy method of drawing pic 
tures in the low resolution display mode. The method 
may be extrapolated to high resolution graphics. In 
an hour or two you can be drawing complex color 
pictures on your video screen. You can maintain the 
individual elements in a picture as part of an ever- 
expanding "graphics library." As you build your li- 
brary, you can use combinations of previously de- 
signed elements to form new designs. Easy and fun 
for everyone. 

Softcover just 411.95 No. 78 

SOFTWARE COOKBOOKS 
No. 99 (6502), No. 50 (6800), No. 60 (8080) 
are just $12.95. No. 75 (Z80) is only $15.95 

Z80 INSTRUCTION HANDBOOK 
Just $5.95 No. 20 

SCELBI'S SECRET GUIDE 
TO COMPUTERS 

Just $5.95 No.93 

CALCULATING WITH BASIC 
Just $8.95 No. 30 

MANY OTHER FINE COMPUTER AS WELL 
AS AMATEUR RADIO TITLES AVAILABLE. 
ASK FOR OUR FREE CATALOG! (No. -AA) 

7 
CTSCELBI Publication 1 

~20 Hurlbut St., Elmwood, CT 06110 1 

IMPORTANT ORDERING INFOI Please include St 
shipping/handling charges for each item. Prices shown 
are for North American customers. MC/VISA. Postal 
and Bank Money Orders preferred. Allow 4 weeks for 
delivery. 
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ments in sound quality may be eventual- 
ly realized from better phase linearity 
through the audio reproduction chain, 
these are not likely to be earthshaking. 

Two Interesting Audio Prod- 
ucts. Recently, I had a chance to try 
out the Mura Model HV-300 stereo 
headphone. As it seems doubtful exactly 
how measured data on headphones 
should be interpreted, and one of the 
more interesting features of this model 

Wit 

7 

this case, a lowpass filter whose break- 
point varies with the level of the musical 
signal. It is characteristic of music that 
as it gets louder, it becomes richer in 
high frequencies. When such highs are 
present in abundance, noise in the upper 
part of the audio band is masked and, 
therefore, inaudible. As the level drops 
and the highs start to disappear, a con- 
troller in the DNR squeezes off some of 
the filter bandwidth, thus attenuating 
the noise. To minimize losses of soft sig- 

AUDIO BANDWIDTH 

ACTIVE _ e 

Advanced Audio System International 
Dynamic Noise Reduction System 

can only be judged subjectively, it 
seemed entirely reasonable to give them 
an informal trial rather than a lab test. 

The sound of the HV-300 is clear and 
well-balanced without seeming extraor- 
dinary in any particular way. That is to 
say, they do not draw attention to them- 
selves and away from the music. An 
especially endearing characteristic is 
that they do not emphasize noise that 
may be present in the program material. 
They are reasonably comfortable to 
wear, though not paragons of virtue in 
that respect, and come with a 10 -ft cord 
that is coiled so tightly as to deprive the 
user of some of its length. Levels of the 
two drivers are independently adjust- 
able, and a switch for stereo/mono 
choice is provided. 

What is unusual about this headset, 
however, is the stereo separation control, 
apparently some sort of network that al- 
ters the relative phase of the signals 
reaching the listener's ears. When en- 
gaged, this system reduces the in -head 
localization often associated with head- 
phone listening. The aural perspective 
thus created is not the same as that 
received from a pair of loudspeakers 
(that would be miraculous indeed!). 
However, on the basis of what I could 
hear, it gives a more credible vantage 
point than that produced by most head- 
sets. Suggested retail price of the Mura 
HV-300 is $50. 

The Dynamic Noise Reduction Sys- 
tem from Advanced Audio Systems In- 
ternational is a "bandwidth follower," in 

DYNAMIC 
NOISE 
REDUCTION 

.130 kHz SYSTEM 

SENSITIVITY 

PAnv: MAX 

Mz 

nals with high -frequency content-for 
example, a lightly struck triangle-the 
controller weights the input signal by 
frequency as well as amplitude. Depend- 
ing on the signal, then, the filter cutoff 
point varies from 800 to 30,000 Hz. 

The DNR, realized from an IC devel- 
oped by National Semiconductor, is 
equipped with a series of LEDs that 
indicate the approximate bandpass al- 
lowed at any instant. In addition to a 
POWER ON/OFF switch, it has a BYPASS 
switch and a rotary control for SENSITIV- 
ITY. In contrast to the effect one would 
normally expect, the device allows pro- 
gressively more high frequencies to pass 
as the control is turned to the right. The 
chip on which the unit is based is, inci- 
dentally, expected to be used in several 
upcoming consumer audio products. 

When connected into an audio sys- 
tem, the DNR does give a clearly notice- 
able reduction in high -frequency hiss 
that may contaminate program materi- 
al. If carefully adjusted, the device has 
virtually no effect on legitimate high - 
frequency content. What I have always 
considered the acid test for a single - 
ended noise reducer such as this (pre - 
encoded program material is not re- 
quired) is a solo flute. If the device oper- 
ates crudely, the sound that results when 
the flute tone widens the bandwidth 
seems breathy, as the ear interprets the 
noise that leaks through as one of its 
components. The DNR passed this test 
with flying. colors; no significant change 
was heard in the timbre of the flute. 
Suggested retail price is $150. 

16 POPULAR ELECTRONICS 



 

Listen with" an 801 innisóníc. Imager,TM. 
a' quantum leap, forward. in .souhd reproduction!' 

OMNISONIC IMAGERY" IS HERE! 9-" 

Our innovative state-of-the-art electlanies 
restore the acoustical time -field cha-acteristics 
and angular sonic positioning of the original 
recorded signal. The 801 analyzes the i-iput. 
signal and determines'relative posido-is of 
instruments and vocals on the origina source. 
They are then placed about the listening space. 
creating the physiological sensation of three- 
dimensional sound - what we call o,nraisonic 
imagery" - using only two -speakers! 
Sound appears to come from many sources 
within the listening space. A common -reaction 
is to look about for other speakers. And you, 
don't have to sit rigidly fixed at a focal point"' 
between the speakers to enjoy the 801: 
'2 or more speakers! 

° LIFETIME WARRANTY! 
You get a lifetime warranty on the active 
circuitry and one year on all other components . 

case and line cord excluded) prouidedyour801 
Is used as specified - 

t 

Now that you've read all about our 
801 Omnisonic Imager", don't you- Mink 
it's time. to hear one? If we have 
simulated your interest in - ° 

seeking the finest sound 
reproduction in the purest 
sense,' please' ask your dealer 

. fcr a live demonstration. If you 
have any questions, or need 

- to know the name of the dealer 
nearest you, call or write to: 

QMNISONIX,LTD.: 
PA. Box 430 
Northford CT U.S.A. 06472. 

o Call TOLL FREE 
800-243-0688 ' ° 

In Conn. Call 
(203) 239-6213 

. , ° a` 

, 

NEW.DIMÉNSIONS IN STEREO AND MONO! 
'Stereo with an 80- Omrisonic Imager creates 
a vivid feelinc 3f "being there". Depending 
upon the sou -ce, :he system, and :he listener, - 

1;! sound appearsto surround you; emanating from 
well beyond tie soeakrrs,, above and below, 
near and far. The -taus e is so aliveiitenvelopes._ 
you: It is the sour of the future! - 

From mono, the 801 creates omnisonic 
dimeñsional sound." You can input an AM or 
TV source (from the earphone jack on yourset) 
via the 801 and into your stereo system. The 
result is a "live" sound with depth and clarity, .." 
as well as separation. Television scund'isvastly 
improved with the 801 !. 

RETROFITS TO MOST STEREO SYSTEMS!' 
Any system with an in:ernal tape loop can 
connect to the 801. Component systems can 
insert the 801 between pre -amp, other 
accessories, and the amplifier. There's a built-in 
tape monitor button on the 801, so you don't . 
lase your existing tape monitor facility. The 

-801 works on any stereo or mono source- FM,,' 
tapes, records, AM, T/_ You can record 
selections via the 801 end replay therm on, 
conventional I-ome-use stereo equipment. 

fiber! eMMIseM1t 

Omnisonic Imager, bmrisonic Imagery-, Omniscniz 
Dimensional Sound", and HBX" are trade -parks of 
Omnisonix, Ltd. All rights reserved. 

o , ©1980 OMNISONIX,I.M. . 

o 

QrMlapa,4un. 

DON7 MISS: 
Highway HiFi Imagery 

With The 
801-A Auto Unit 
Coming Soon! 
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At 

Popular Electronics ièsts 
Hitachi CT1306 

13" Portable Color TV 

o 

w 

e 

AS IF TO celebrate its new 100,000 
sq ft manufacturing plant in 

Compton, CA, Hitachi has announced 
the forerunner of next year's 1981 line 
by introducing its handsome 13 -inch 
Color TV Model CT1306 with NP8OSX 
chassis. This little set has a walnut - 
grained plastic cabinet with attractive 
silver-gray accents, and a tiny 9.5 X 10 - 
inch planar (single board) chassis. 
Among its special features are an audio 
headphone jack and an infrared remote 
control for power on/off, channel up/ 
down, volume, and mute. Cabinet di- 
mensions are 18"W X 13.5"H X 
15.1"D; power requirement is 65 watts 
(with signal input); suggested retail 
price is $459.95. 

Chassis Layout. A rear-view wiring 
diagram (Fig. 1) showing how the vari- 
ous receiver sections interconnect may 
be of interest since many sets are 
adopting much the same layout. In the 
upper left and center are the tuner con- 
trol and speaker with their connectors 
and wiring. Extending out at the left are 
uhf/vhf antenna terminals with r -f con- 
nections to the unitized (combined) 
shielded tuner, which is snugged to an 

MTACNI © 
ibra bAa 
Aevac áP. . 

pen tuner control board. At bottom left. 
is the remote control power transformer, 
and immediately above, a 'simplified 
view of the full remote control assembly 
made up of a pair of large printed -wir- 
ing boards. 

Though the main power board at the 
bottom is quite small, it is, nonetheless, 
the operational center of the receiver, 
containing all sync, luminance/chroma 
processing, sound detection and amplifi- 
cation, as well as picture (P), brightness 
(B), tint (T), and color (C) potentiome- 
ter controls at the front right. Video i -f 
amplifiers and detector in a shielded 
container occupy the left center of the 
board, along with the power assembly. 
In addition, there are the power regula- 
tor, horizontal output and ceramic volt- 
age divider, all on large aluminum heat 
sinks, and vertical outputs with their 
heat sinks as well (not shown). At bot- 
tom right is the small!, encapsulated fly- 
back transformer with integrally 
mounted focus and screen controls. 

Above the main chassis is the pc 
board for the CRT, containing red, blue, 
and green output transistors, drive and 
background controls, and some passive 
components. Except for a few solder 

connections, the chassis unplugs for ex- 
tensive servicing, and partially slides out 
for routine maintenance. And with only 
five ICs and 11 transistors, not counting 
the tuner, there are not many active ele- 
ments to go bad. 

Circuitry. Figure 2's block diagrams 
of the remote -control transmitter and 
the control sensor section that feeds the 
receiver's remote control board belie the 
complexity of what goes into a remote 
system-and why it adds between $60 
and $100 to the price of the set! This is 
an all -electronic system that's highly 
sophisticated. 

Each of the 12 available u or v (high/ 
low) channels is tuned by a vóltage de- 
rived from a ZD0201 zener-regulated 
33 V applied to the collector of a volt- 
age -tuning driver transistor. Potentiom- 
eters divide this voltage for varactor- 
diode tuning so that diodes are coupled, 
as each channel is selected, through the 
base -emitter of the aforementioned 
transistor and on to tuner control inputs. 
At the same time, switch elements, be- 
ing manually tuned to select low vhf, or 
high vhf, or uhf, are energized. 

When such voltage reaches any of the 
18 
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engaged 12 switch -band positions, it is 
transferred to the appropriate transistor 
inverter, energizing the portion of the 
tuner required to receive signals from 
the appropriate part of the regulator 
82 -channel spectrum. Now, with each of 
the 12 available positions set to some uhf 
or vhf channel, either the remote or 
manual scan system can operate the 
channel selection system. 

At the bottom of the selector SW 
board, there arc the channel up/down 
and volume up/down buttons that turn 
on one of the transistors on the remote 
control board. These connect to four in- 
puts into a remote -decoder microproces- 
sor. The remote -control transmitter, 
with its local oscillator, timing genera- 
tor, key decoder, divider and discrete 
transistor output, translates the com- 
mands from its six control buttons into 
logic outputs so that LEDs can modu- 
late them onto the infrared carrier. This 
is picked up by the infrared remote con- 
trol sensor in Fig. 2. Its output is ac cou- 
pled into the base of a preamplifier and 
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Fig. 1. Rear view of the C11306 showing approximate 
location and wiring of major components and chassis. 

delivered to the primary of a coupling 
transformer and then to a Schmitt trig- 
ger. Output of the Schmitt is a series of 
pulses applied to the input portion of a 
microprocessor, /CO/01, on the main re- 
mote -control board, not shown. Timing 
for this chip is provided by an oscillator, 
whose frequency matches that of the 
hand-held remote control transmitter. 
Thus, all commands will become syn- 
chronous. The Schmitt pulses are routed 
to the command and channel counter 
and key decoder. Out of /C0/01 comes a 
volume -control signal from its 5 -bit D/ 
A converter, a relay drive signal from 
the power flip-flop, and memory infor- 
mation for a program controller micro- 
processor, 100201, located on a third pc 
board, which is a selector board. 

Three other stages of interest are the 
relay driver, error amplifier, and power - 
initial transistors. Briefly, when the 
power -off section of /CO/O/ receives the 
proper command, it passes a positive sig- 
nal to the base of a normally cutoff driv- 
er transistor, which conducts, energizing 

PI-PS 
1 .N ?V 
R BY) 

Ti T2 
K2 K3 

HORIZ 
OUTPUT 

FBT 

a relay. This turns on power to the 
receiver and permits a power -initial 
transistor to conduct and initiate (reset 
or clear) the key -in decoder in /CO/0/. 

In microprocessor 1CO20/, an RC os- 
cillator produces a clock signal that also 
syncs the counter and memory func- 
tions. Another 16 pins access inverting 
buffers for the channel -tuning pots. 

The Main Chassis. There's little nov- 
el about the rest of the receiver except 
that maximum use is made of minimum 
parts, especially in the power supply and 
chroma/luminance processor. Audio de- 
velops from the traditional 14 -pin quad- 
rature detector sound IC, which ampli- 
fies it and drives a pair of stacked npn 
output transistors designed to accept .a 

total 130-V swing. The final load is an 
8 -ohm, transformer -coupled speaker 
with auxiliary earphone and recording 
jack for private recording or listening. 
Complete transformer isolation makes 
this output perfectly safe to connect to 
other chassis. Of course, the speaker 
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Fig. 2. Schematics of the Remote 
Control Transmitter (A) and 
Infrared Remote Control Sensor (B). 

voice -coil connection is opened whenev- 
er an external audio plug is inserted. 

The surface -acoustic -wave filter 
(SAW) and its i -f, agc, afc, synchronous 
full -wave video detector, noise canceller, 
and video amplifier IC following are 
also noteworthy, but not really different 
from circuits we have seen and reported 
on before. So, too, is an 18 -pin IC that 
strips and supplies vertical and horizon- 
tal timing sync from composite video to 
the sweep/oscillator circuits, and also 
provides protection from excessive high 
voltage. Therefore, let's continue with 
our prime topics: the power supply and 
video processor. What makes this power 
supply interesting is its simplicity and 
resurrection of an old technique that 
could be returning to popularity because 
of lower power drain and cost. Its 
basic drawback is that overall regulation 
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MODEL CT1306 HITACHI RECEIVER 
LABORATORY DATA 

Parameter 
Tuner/receiver sensitivity 

(min. signal for 
snow -free picture): 

Voltage regulation 
(line varied from 
105 to 130 V): 

Luminance bandpass at CRT: 
Luminance bandpass at 

video detector: 
Dc restoration: 
Agc response before white/ 

black level changes or 
sync clipping (-8 dBmV 
to +46 dBmV): 

S/N at CRT: 
Horizontal overscan: 
Audio bandpass (3 dB down): 
Aux. audio output impedance: 
Chassis power requirements 

(signal applied): 65 W (incl. remote) 
Note: Instruments used in these measurements are: 
Tektronix/Telequipment D66, D67A oscilloscopes; Sadelco FS -3D VU F/S meter; Wine- 
gard DX -300 amplifier; Sencore VA48 video analyzer (modified), CG 169 color bar genera- 
tor, PR57 power analyzer; B&K-Precision 1248 color bar and 1250 NTSC color generators; 
Data Precision 245, 1350, and 1750 digital multimeters; Tektronix and Polaroid cameras. 
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Measurement 
vhf (Ch. 3): -8 dBmV (-56.8 dBm) 
uhf (Ch. 30): -7 dBmV (-55.8 dBm) 

Low voltage: 130-V supply -93% 
30-V supply -93.5% 

High voltage: 20 -kV supply -91.2% 
3 MHz 

4 MHz 
88% 

54 dB 
39.1 dB 
15% 
45 Hz to 10.5 kHz 
10 ohms 

30V Fig. 3. Schematic of the 
primary power supply with new 
voltage divider circuit 
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People love 
cordless phones, 
because they go any- 
where-indoors or out- CII. without being plugged - 
in. Imagine the freedom ' . 

of taking your phone anywhere in the some leve of line interference, hissing 
house. Move around freely during and humming. Then the advanced 
conversations. Calmly take any call, Webcor appeared. Too new to be 
anytime-yoú re not tied to one spot included in the Popular Electronics 
anymore. It's a new sensation to place showdown, we put it to the challenge 
or receive calls on the porch, or in the ourselves. The result is cause for 
yard. You can roam up to 500 feet excitement: in every test we 
away from your home or office, enough made, the new Webcor proved 
range to cover a full 10 acres. completely free of static and 

It's even more amazing with the interference. 
one cordless phone that works as well Simple installation. 
as a conventional wired phone. By Plenty of features. 
using the latest advances in solid state A small base station plugs 
electronics, Webcor-a household into both your AC f%*outlet, 
name for over 60 years-has per- and the telephone jác (using 
fected the science of wireless tele- 
phoning. The result is so superb your 
callers won't even know you're using 
a cordless phone. 

Which is more than one can say 
for other units. 

In a recent Popular 
Electronics test (Dec., 
1980), every cord- 
less phone com- 
pared showed 

qt 
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a standard modula p ug). The 
portable remote is rée of, wires, 
and works just lik a normal 
extension phone. y eliminating 
several unneede 'extension 
phones, you'll s e money. And 
since you own our Webcor, 
there's no mon ly rental charge, anoth- 

er substantial savings. 
Webcor's feather - 
light 11 oz. remote 

unit (competitive 
li phones weigh a 
pound or more) 

is easy to carry, 
and comes with 

an optional belt 
clip. The self- 
contained battery is 
rechargeable for 
weeks of use, by 
simply placing 
the remote into 
the base station 
overnight. You 
dial out, or 
receive calls 
directly at the 
remote. Instead 
of a harsh bell, 

it has a pleas- 
ant electronic 
tone ringer. 
And no 
phone-even 
the most 
expensive- 
has more 
features. 
There's a 
handy auto - 

a_ 

ALL COR i LESS PHONES 
ARE N T THE SAME matic redial but- 

ton to help you 
get through busy signals; 
a high/low volume control 
switch; a low battery 
warning light; full duplex 

electronics (means both parties talking 
simultaneously can hear each other); 
and an intercom channel for the base 
to call the remote. 

Fully FCC approved, Webcor 
works with all single -line home or office 

phones, and even 
converts rotary to 
touch -dial. Webcor 
is perfectly safe 
even in the bath- 
tub, and meets U.L. 
standards. Most 
importantly, it's a 
genuine pleasure 
to use. Replace 
existing phones 
and add mobility 
with this comfort- 
able, completely 
dependable cord- 
less wonder. 

, 

-.add 
Base station and remote are built 
to last. Brownlbelge high -Impact 
case takes rugged treatment. 

Put it to a test. 
Al a $50 savings. 

Most cordless phones sell for 
$1-50-$400. The new Webcor works 
bEtter than all of them. Although it lists 
fo, $250, you save $50 at our intro- 
dLctory price of $199. You'll save 
even more by using it. 

Order a personal test for your 
hcme today. Your investment is pro- 
tected by the 90 day Webcor warranty, 
and the nationally recognized Sharper 
In -age guarantee of satisfaction. You 
must be delighted, or return it to us 
within 30 days for a prompt and 
ccurteous refund, including the deliv- 
er charge. 

Your new Webcor comes fully 
charged and ready to use. But please 
order early, as supply is limited at this 
introductory price. 

ORDER NOW TOLL FREE. Jcrr1111111---Ill 
Credit card holders may use our 

toll free numbers below. Order product 
#555. Or send check for $199 plus 

I $3.50 delivery. In California add 
$11.94 sales tax. And please mention 

I this magazine. 

800 227-3436 
In Calif 800 622-0733 

THE SHARPER IMAGE - 
260 California Street 
San Francisco, CA 94111 
(415) 788-8880 
eche Sharper Image 1980 
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Fig. 4. Multiburst at video detector 
and cathode of picture tube. 

is determined by the prime source; that 
is, individual regulation can be no better 
.than the initial input from which all 
remaining voltages are derived. 

As shown in Fig. 3, ac from the 
"mains" flows through radio frequency 
inductance filter L901 (not a transform- 
er), momentarily turns on the degauss- 
ing via thermistor TH901 and is then 
half -wave rectified by D901, fuse pro- 
tected by F902, and passed to both pow- 
er regulator 1C901 and power resistor 
array CP901, a thick film deposition on 
ceramic substrate that's heat sunk to the 
chassis. Voltage dividers within CP901 
drop the 130-150 regulated/unregu- 
lated arrangement to 30, 38, and 59 
volts for use by various portions of the 
system. 

The power regulator receives half - 
wave rectified and filtered voltage 
through pin 1, producing a regulated 
output of 130 V through pin 2, and also 
reacts to any voltage error indications 
through discrete divider resistors at pin 
4. This is a classic feedback arrange- 
ment in which a sample of the output 
voltage is returned to the regulator, driv- 
ing its main output of 130 V higher or 
lower, depending on current drain. Since 
there is a 1-A fuse (F902), the power 
should be something less than either 150 
or 130 watts. With total receiver drain 
specified as 78 watts with no signal ap- 
plied, the fuse is conservatively rated. 
As you will note in the Laboratory Data, 
the best do regulation for this system is 

Fig. 5. Chroma and vector responses 
with gated rainbow vector. 

93.5% which is just about adequate un- 
der most circumstances. 

The luminance/chroma processor, on 
the other hand, is exceptional. The 28 - 
pin LSI chip eliminates all but a few of 
the additional discrete transistors usual- 
ly required before the picture tube. All 
that remain are one luminance and 
three RGB cathode ray tube drivers. 
These are necessities because they're all 
power outputs needed to mix chroma 
and luminance adequately and drive the 
CRT. This large-scale integration chip 
also obviates chroma alignment, addi- 
tion of extensive voltage dividers and ex- 
cess ac filtering. Furthermore, it permits 
a surprising amount of ac coupling, fol- 
lowed by very good black -level clamping. 
The chip includes a video (luminance) 
driver, but not the three RGB outputs. 
The latter are standard stages used by 
virtually every color receiver on the 
market. 

Delayed luminance information en- 
ters the sharpness portion of the LSI- 
apparently an entirely self-correcting 
circuit (no manual controls)-and pro- 
ceeds directly to the contrast control 
(which does have a potentiometer ad- 
justment) and also to the second band- 
pass amplifier. Ac coupling takes this 
amplified luminance to the black -level 
pedestal damper, where it is gated into 
black -level restoration during horizontal 
sync times. After clamping, the final IC 
video amplifier processes this 7.5 IRE - 
corrected information and directly cou- 
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Fig. 6. Test photo shows 
precise convergence 
and linearity. 

pies it to the Q304 luminance (video) 
driver, and from there to the RGB final 
matrix chroma and luminance ampli- 
fiers before all combined signals enter 
the three cathodes of the picture tube. 

Comments. For a 13-incher, this is a 
responsive little set, whose remote con- 
trol you'll like. It has a stylish appear- 
ance, LED channel readouts, and sepa- 
rate power -on button with lighted indi- 
cator. Brightness, tint, color, and picture 
controls-all chassis mounted-are 
available, but not readily visible (they're 
positioned to the left and under the pic- 
ture tube mask). Volume and channel 
up/down electronic controls are both 
positive and effective, and the "color 
lock" preset tint, color, brightness fea- 
ture does just about what most similar 
circuits do-Offers a fixed picture set- 
ting with some distortion to broaden the 
general area of fleshtones, trying to cor- 
rect the usual broadcasting phase and 
amplitude errors. 

Luminance bandpass is a bare 3 MHz 
(Fig. 4) at the picture tube and there is 
some amplitude modulation riding on 
the signal. This does not produce maxi- 
mum picture resolution, and indeed 
causes some visible distortion. A few 
preshoot and overshoot blips are present 
among the higher frequencies at both 
the video detector and cathode ray tube, 
probably to "sharpen" black/white 
transitions. 

The chroma reproductions in Fig. 5 
are actually very good, even though 
some preshoot/overshoot conditions ap- 
pear again, especially at the video detec- 
tor. Even the vector shows good chroma 
alignment, although the yellow -orange - 
red petals are not 30` apart, as they 
should be, at the beginning of the pat- 
tern. This, indicative of abnormal flesh - 
tone squeeze, forces yellows and reds to 
become somewhat orange. The third and 
sixth bars also show an angle of demod- 
ulation slightly in excess of 90 degrees 
(quadrature); possibly to compensate 
slightly for the tube phosphors. So color 
quality is good. Moreover, convergence 
and linearity are excellent, as can be 
seen in Fig. 6. 

We found that the up/down volume 
response is somewhat quick on the trig- 
ger, and takes some getting used to. Fur- 
thermore, the combination of no CATV 
channels and only 12 vhf/uhf stations 
may bother some people who live in the 
large metropolitan centers having 15 or 
20 stations. So might the slight CB in- 
terference we noted on channel 2 (60 ft 
away test). 

Remember, however, this is a little 
13 -inch receiver that is considerably less 
expensive than its 19 -inch counterparts. 
Yet, we have applied the same exhaus- 
tive tests and standards in evaluating it. 
Does it stack up in its class? Yes it does, 
and in every way! A little better power - 
supply regulation, less AM ripple, and a 
slight cleanup of the i -f and luma/chro- 
ma sections could improve performance, 
but this little set is a good value just as it 
stands.-Stan Prentiss 
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e first personal computer 
forunder $200. 

The Sinclair ZX80. 
A complete computer- 
only $199.95 plus $5.00 shipping. 

Now, for just $199.95, you can get a 
complete, powerful, full -function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZX80. The computer that 
"Personal Computer World" gave 5 stars 
for 'excellent value.' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy -to -use 
computer language. 

You simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips- 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (61/2" x 81/2" x 11/2" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe -clean keyboard and a 
32 -character by 24 -line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 

r ALIXaBB, iEi4.ia1P". s 

.. 
ins 

Your course in computing. 
The ZX80 comes complete with its own 

128 -page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing-not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, 
from games and home budgeting for just 
$6.95, to Sinclair's unique Computer Learning 
Lab. And books, hardware options and 
other accessories. 

ZX80's advanced design features. 
Sinclair's 4K integer BASIC has perfor- 

mance features you'd expect only on much 
larger and more expensive computers. 

Unique 'one touch' entry. Key words 
(RUN, PRINT, LIST, etc.) have their 
own single -key entry to reduce typing 
and save memory space. 

w O F 
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Automatic 
error detection. 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 
Powerful text editing facilities. 
Also programmable in machine code. 
Excellent string handling capability-up 
to 26 string variables of any length. 
Graphics, with 22 standard symbols. 
Built-in random number generator for 
games and simulations. 
Sinclair's BASIC places no arbitrary re- 

strictions on you-with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of 1K 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 
Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of con- 
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30 -day money - 
back guarantee, a 90 -day limited warranty 
with a national service -by -mail facility, and 
extended service contracts are available for 
a minimal charge. 
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Price includes TV and cassette connectors, 
AC adaptor, and 128 -page manual. 

All you need to use your ZX80 is a standard TV 
(color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 

1 
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The ZX80 is a family learning aid. Children 10 and 
above will quickly understand the principles of 
computing-and have fun learning. 

Master Charge or VISA orders call: 
(203) 265-9171. We'll refund the cost of your call. 
Information: General and technical-(617) 
367-1988, 367-1909, 367-1898, 367-2555. 
Phones open Monday -Friday from 8 AM to 
8 PM EST. 

sinlair Sinclair Research Ltd., 475 Main St., 
P.O. Box 3027, Wallingford, CT 06492. 

ro: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. 
Please send me ZX80 personal computer(s) at $199.95* each (US dollars), plus $5 
shipping. (Your ZX80 may be tax deductible.) 
I enclose a check/money order payable to Sinclair Research Ltd. for $ 

Name 

Address 

City State Zip 

Occupation: Age. 

Intended use of ZX80. 

Have you ever used a computer? Yes O No. *For Conn. deliveries, add sales tax. 
Do you own another personal computer? Yes No. PE -2-1 
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you've probably seen ad- 
vertisements from other 

electronics schools. Maybe you 
think they're all the same. 
They're not: 

CIE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 

Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

that's why it makes so much 
sense to go with number one ... with 
the specialists ...with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it.. . 

Our step-by-step learning 
includes "hands-on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto -Programmed' Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. That's why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered -sweep, 
solid-state oscilloscope von build 
yourself-and use to practice trouble- 
shooting. Or a Digital Learning 
Laboratory to apply the digital theory 
essential to keep pace with electronics 
in the eighties. 
Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 

Pick the pace that's right 
for you. 

CIE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

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

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back- 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government -certified proof of your 
specific knowledge and skills! 

More than half of CIE's courses 
prepare you to pass the government- 
administerel exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 

Associate Degree 
Now, CIE offers an Associate in 

Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 
Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tions you may have. 

Mail the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1776 East 
17th Street, Cleveland, Ohio 44114. 
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C' E Cleveland Institute of Electronics, Inc. 

1776 East 17th Street, Cleveland, Ohio 44114 

1 

Address Apt. 

City 

State 

Age .Phone (area code ) 

Check box for G. I. Bill information: Veteran . El Active Duty 

MAIL TODAY: 1 

Accredited Member National Home Study Council 

YES... I want the best of everything! Send me my FREE CIE school 
catalog - including details about the Associate Degree program - plus my FREE 
package of home study information. PE -32 

Print Name 

lip 
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CHOSEN BY THE ,DITORS OF POPULAR ELECTRONICS 

Altec Lansing Model 14 
Two -Way Speaker System 

Features the Mantaray high -frequency horn and passive 
Automatic Power Control protection system 

THE Altec Lansing Model 14 is a 
two-way speaker system whose 

compression -type tweeter features the 
Altec Tangerine radial phase plug and 
drives a Mantaray constant -directivity 
horn. The drivers are protected against 
damage from excessive input power by a 
passive Automatic Power Control sys- 
tem. 

Designed as a floor -standing system 
and measuring 30"H X 21"W X 
161/2"D, it weighs 77 pounds. Suggested 
retail price is $530 per speaker. 

General Description. The hand- 
somely styled walnut -veneer wooden 
cabinet is finished on all six sides and 
covered in front by, two removable black 
cloth grilles, retained by plastic fasten- 
ers. The lower grille covers the 12 -inch 
cone woofer and the port of its vented 
enclosure. Crossover to 'a 13/4" compres- 
sion driver is at 1,500 Hz. The dia- 
phragm of the high -frequency driver is 
loaded by the proprietary Altec Tanger- 
ine phase plug. 

The molded plastic Mantaray horn 
has a modified conical shape whose ex- 
pansion taper changes at various points 
along its length. Enhanced control over 
dispersion is the goal of this unusual de- 
sign geometry. 

Altec has built an effective protective 
system into the Model 14. The Auto- 
matic Power Control (APC) system is 
powered from the input signal and re- 
quires at least 7 to 10 watts in order to 
function. Normally APC operates only 
when input power exceeds 75 watts, re- 
ducing the output sound level from the 
speaker during overload and turning on' 
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If lately your favorite recordings sound like they're gradually 
unrecording, it could be the tape they're on. 

You see the oxide particles on some tapes just aren't bound on 
very well. And when the oxide -particles come off, your music 
could come off sounding faded and weak. 

Maxell, however, has devélopecl a unique binding process that 
helps stop those oxide particles from taking 
a hike. We also polish our tape to a mirror = 

Y 

finish to reduce friction, the major IÍIáxél, 
. 

cause of oxide shedding. n 

So with Maxell, even if you play a tape 
over and over, the music won't disappear 
before your very ears. 

IT'S WORTH IT 
hb.eil Capoano & 60 O.lod N.1 0107. 
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a red LED behind the grille. Near the 
LED is a TEST button that lights it when 
pressed (if the speaker is being driven by 
at least 7 watts) to verify the operation 
of APC. At input levels of 10 watts or 
more, pressing the button also reduces 
the output level slightly, according to 
Altec. 

The small control panel behind the 
tweeter 'grille also contains two contin- 
uous rotary controls that vary output in 
the middle- and high -frequency ranges. 
They are marked M.F. EQ and H.F. EQ, and 
each has an indicated optimum response 
setting range. To facilitate concealment 
of input leads, the spring -loaded input 
terminals of the Altec Model 14 are 
located underneath the cabinet. 

Specifications of the Model 14 in- 
clude a frequency response of 35 to 
20,000 Hz ± 3 dB (measurement condi- 
tions unspecified) and a sensitivity of 95 
dB (sound pressure level at 1 meter 
when driven by 1 watt). Rated system 
impedance is 8 ohms. 

Laboratory Measurements. Fre- 
quency response was measured with the 
speakers about 2 feet from the wall in a 
normal stereo configuration. The micro- 
phone was on the axis of the left speaker 
and about 12 feet from it, placing it 
about 30 degrees off the axis of the right 
speaker. Frequency was swept slow- 
ly from 100 to 20,000 Hz, with a ± 50 - 
Hz "warble" to reduce the effects of 
standing wave patterns. Microphone 
output was plotted automatically, with 
the separate response curves for the two 
speakers appearing on the same chart. 

An average of two curves was taken to 
obtain a single reverberant field re- 
sponse, which was then corrected (at 
high frequencies) for the known absorp- 
tion characteristics of the room. The re- 
sulting curve is a fair representation of 
the frequency response of the speakers 
in a normally "live" room, and is reason- 
ably valid from about 300 to 20,000 Hz. 

Woofer response was measured sepa- 
rately with a close -spaced microphone to 
eliminate room standing wave effects 
from the measurement. Acoustic output 
was measured close to the woofer cone 
and again at the port opening. After the 
levels of the two curves were adjusted to 
allow for the relative radiating areas of 
the cone and the port, they were com- 
bined to form an equivalent anechoic 
bass response curve from 20 to 1,000 Hz 
(valid up to about 300 Hz) . 

Since each curve (low and mid/high 
frequency) extends an octave or more 
beyond its valid range, the two can be 
overlaid and "spliced" in such a manner 
as to produce a composite overall fre- 
quency response curve that is indicative 
of what the speaker can deliver in a real 
listening environment (though not nec- 
essarily what it will deliver in some oth- 
er room). The curve is inevitably in- 
fluenced to some extent by the room, 
and the placement of speakers and mi- 
crophone, escpecially in the midrange. 
Although the bass portion of the curve is 

a good approximation of an anechoic re- 
sponse, the audible bass in any real room 
will be a function of the room dimen- 
sions and the locations of the speakers 
and listeners. 

The composite response curve had a 
very smooth bass section that was flat 
within ± 1 dB from 50 to 350 Hz. Out- 
put dropped gradually at lower frequen- 
cies, reaching -10 dB at 20 Hz. 

The response dipped into a broad 
"hole" (about -7 dB with respect to the 
bass level) centered at about 1,200 Hz. 
It then rose smoothly, reaching the oti- 
ginal level at 3,000 to 4,000 Hz. Output 
varied less than ± 2.5 dB from 2,500 to 
20,000 Hz. Overall variation was ±4.5 
dB from 27 to 20,000 Hz. 

The M.F. EQ control affected the re- 
sponse between 1,000 and 6,000 Hz, 
with a maximum boost of about 5 dB in 
the middle of that range and a maxi- 
mum reduction of about 2 dB relative to 
the `optimum" setting. The H.F. EQ con- 
trol operated above 6,000 Hz, and gave 
a maximum boost of about 3 dB but vir- 
tually no reduction in output when ro- 
tated to its counterclockwise limit. 

Impedance was a minimum of 8 ohms 
between 100 and 300 Hz, rising to maxi- 
ma of about 30 ohms at 65 Hz and 3,000 
Hz, as well as below 20 Hz. At middle 
and high frequencies, the impedance 
was generally between 15 and 30 ohms. 
The 8 -ohm rating of this speaker is ob- 
viously well founded. 

Woofer distortion was measured at 
the cone and in the port at frequencies 
from 100 down to 35 Hz, and at power 
inputs of 1 watt and 10 watts. Cone data 
were used at 60 Hz and above and port 
data at 50 Hz and below. At 1 watt, dis- 
tortion was 0.2% down to about 70 Hz, 
and it rose smoothly at lower frequen- 
cies to just over 5% at 35 Hz. At 10 
watts input, distortion was still only 
0.3% down to 70 Hz, and reached 7% at 
50 Hz. When comparing these figures to 
those for other systems, one must re- 
member that the Altec Model 14 .is 
about 10 dB more efficient than a typi- 
cal acoustic suspension speaker. Viewed 
in practical terms, these distortion data 
are very good. Measured sensitivity was, 
in fact, exactly as rated. A sound pres- 
sure level of 95 dB was measured 1 

meter from the center of the grille when 
the system was driven by an octave band 
of pink noise centered at 1,000 Hz. 

User Comment. From the measured 
frequency response curve of the Model 
14, we would expect it to have a deep, 
uncolored bass and an extended, well - 
dispersed high end. Both of these expec- 
tations were fully confirmed in our lis- 
tening tests. The midrange "dip" is a 
fairly common characteristic of two-way 
speakers, since it is difficult to make the 
high -frequency response of a large woof- 
er and the low -frequency response of a 
tweeter overlap with full energy output 
and similar dispersion characteristics. In 
some cases, the dip can be heard as a 
"distant" quality, but often it is not au- 

dible at all except by direct comparison 
with speakers having a flat response 
through the same frequency range. 

Essentially, the Altec Model 14 heard 
by itself, is a smooth, full -range speaker 
with no obvious coloration. Further lis- 
tening made a slightly "hard" quality in 
the upper midrange and treble evident 
at times, perhaps accentuated by the 
generally -"dry" sound quality. While 
not a "warm" or "soft" sounding speak- 
er, the Model 14 is not at all strident. 
The sound contains a minor coloration 
reminiscent of the "horn" sound of ear- 
lier days. Whether this is actually due to 
residual resonances in the horn, we can- 
not tell but the quality was not irritat- 
ing, even when we compared the Model 
14 to some very flat, highly regarded 
reference speakers. 

There are properties of the speaker 
that are less subjective than its sound. 
Its sensitivity (efficiency) is very high, 
and it 'produces higher sound levels than 
one would ever wish to use when driven 
by only'a few watts. Ironically, its price 
makes it an unlikely companion for a 
low -power receiver or amplifier that 
would otherwise drive it with ease. 

To see how the ÁPC system'worked, 
we drove the speakers with the full out- 
put of a 200 -watt -per -channel amplifier. 
It was interesting to find that the loudest 
levels we could apply with classical mu- 
sic were not able to flash the LEDs more 
than momentarily; to really .overdrive 
the speakers we had to use rock music. 
With only occasional flashes from the 
light, we measured a sound pressure lev- 
el of 112 dB in the rear of the listening 
room, 12 feet or more from the speakers. 
This was an average reading on our 
sound level meter-program peaks no 
doubt exceeded 120 dB! However, there 
were no obvious signs of distortion. 

When the APC light did come on, we 
could not hear the level reduction the 
descriptive literature said would occur. 
Thinking that the ear-splitting sound 
level might be masking a small change, 
we used the TEST button with a more 
reasonable drive signal of pink noise. 
The test light came on, but again we 
heard no change in level. That both 
speakers behaved alike suggests that the 
APC system was operating properly. 
More to the point, however, these speak- 
ers took the full output of a powerful 
amplifier without distress or damage. 

While, as we have noted, a pair of 
Model 14s can be driven to very high 
sound pressure levels by just a few watts, 
an amplifier with muscle makes truly 
awesome levels available without the 
dangers of waveform clipping or de- 
struction of drivers. Moreover, the 
sound quality is as good at these lease - 
shattering levels as when the speakers 
are playing background music. It might 
be an overstatement to call this combi- 
nation of qualities unique, but they are 
certainly sufficient to make the Altec 
Model 14 a rarity among loudspeak- 
ers.-Julian D. Hirsch 

CIRCLE NO. 101 ON FREE INFORMATION CARD 

30 POPULAR ELECTRONICS 



Imagine - for only $129.95 you can own the starting 
level of Explorer/85, a computer that's expandable into 
full business/development capabilities - a computer 
that can be your beginner system. an OEM controller. 
or tin IBM -formatted 8" disk small business system. 
From the first day you own Explorer/85, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu, which 
is 100% compatible with the older 8080A. It offers on - 
hoard S-100 bus expansion, Microsoft BASIC in ROM, 
plus instant conversion to mass storage disk memory 
with standard IBM -formatted 8" disks. All for only 
$129.95, plus the cost of power supply, keyboard/ 
terminal and RF modulator if you don't have them (see 
our remarkable prices below for these and other ac- 

cessories). With a Hex Keypad/display front panel. 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller, OEM, or a real low-cost 
start. 

. 

LEVEL "A" SPECIFICATIONS 
Explorer/85's Level "A" system features the advanced 
Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O .. . 

all on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and S-100 expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy, plated through holes with 
solder mask. I/O: Provisions for 25 -pin (DB25) con- 
nector for terminal serial I/O, which can also support a 

paper tape reader ... cassette tape recorder input and 
output ... cassette tape control output ... LED output 
indicator on SOD (serial output) line ... printer inter- 
face (less drivers) ... total of four 8 -bit plus one 6 -bit 
I/O ports. Crystal Frequency: 6.144 MHz. Control 
Switches: Reset and user (RST 7.5) interrupt ... addi- 
tional'provisions for RST 5.5. 6.5 and TRAP interrupts 
onboard. Counter/Timer. Programmable. 14 -bit bi- 
nary. System RAM: 256 bytes located at F800, ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems ... RAM expandable to 64K 
via S-100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at F000. leaving 
WO free for user RAM/ROM. Features include tape 
load with labeling . examine/change contents of 
memory ... insert data ... warm start ... examine and 
change all registers ... single step with register display 
at each break point, a debugging/training feature ... go 
to execution address ... move blocks of memory from 
one location to another... fill blocks of memory with a 

constant ... display blocks of memory . .. automatic 
baud rate selection to 9800 baud ... variable display 
line length control (1.255 characters/line) ... chan- 
nelized I/O monitor routine with 8 -bit parallel output 
for high-speed printer ... serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version): 
Tape load with labeling ... tape dump with labeling 
... examine/change contents of memory ... insert data 
... warm start . , . examine and change all registers .. 

Level "A" is a 
complete operating 
system,perfect for S te%+b .. 

r 

"<4.. 

6" 
' G , IS beginners, hobbyists. 

- ' " ` industrial controller 
use. $129.95 

Start learning and computing for only $129.95 with a Netronlics 8085 -based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8t.' floppy disk drives, hard disks and multi -terminal I/O. 

THE NEW EXPLORER/85 SYSTEM 
Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95! 

(Also available wired & tested. $1799.95) 

Full 8" disk system for less than the price of u mini (shown with 
Netronics Explorer/85 computer and new terminal). System features 
floppy drive from Control Data Corp., world's largest maker of 
memory storage. systems (not o hobby brand!) 

yhi' ' 
.v Level 

A" 
With I lex 
Keypad/Display. 

single \step with register display at each break point ... 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics Hex Keypad/ 
Display. II is low cost- perfect for beginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system -defined and 16 

user -defined keys. Six digit calculator -type display. 
that displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the 5-100 signals plus buffers; 
drivers to support up to six S-100 bus hoards. and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks ... address decoding for 
onboard 8k EPROM expansion selectable in tik blocks 
... address and data bus drivers for onboard expansion 
.. wail state generator(jumperselectable). to allow the 

use of slower memories ... two separate 5 volt regula- 
tors. 
LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer/65's motherboard with a 

card cage. allowing you to plug up to six S -WO cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture, a 5 -card. gold plated S -1(x) extension PC board 
that plugs into the motherboard. lust add required 
number of S-100 connectors. 

Explorer/85 
With Level "C" 
Card Cage. 

3 x l 

LEVEL "D" SPECIFICATIONS 
Level "D" provides 4k of RAM. power supply regula- 
tion, filtering decoupling components and sockets to 
expand your Explorer/85 memory to 4k (plus the origi- 

nal 256 bytes located in the 8155A). The static RAM 
can be located anywhere from AIM to EFFF in ak 
blocks. 
LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for 8k of EPROM to use the 
popular Intel 2716 or the Ti 2516. II includes all sockets. 
power supply regulator. heat sink, filtering and decou- 
pling components. Sockets may also he used for 2k x 8 
RAM IC's (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

8" CONTROL DATA CORP. Data capacity: 401.016 bytes 
professbnal drive. ISO). 802.032 bytes (DU). 
LSl controller. unformatted. 
Write p otecl. Access time: 25n6 (one 
Singleer double density. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

Controls up to four 8" drives 2716 PROM socket included 
1771A LSI (SD) floppy disk for use in custom 
controller. applications. 
Onboard data separator Onboard crystal controlled. 
(IBM compatible). Onboard I/O baud rate 
2 Serial)/0 ports generators to 9600 baud. 
Autobent to disk system Double -sided PC board 
when system reset. (glass epoxy.) 

DISK DRIVE CABINET/POWER SUPPLY 
Deluxe steel cabinet with individual power supply Ter max- 
imum reliability and stability. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
Beginner's Pak (Save 526.00!)- Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP -1 

5 -amp Power Supply: (regular price $199.95). now at 

SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak II (Save $53.40!) - Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display. Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing. and AP -1 5 -amp Power 
Supply: (regular price $279.35), all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save S103.00!) - In- 
cludes Level "A" (Terminal Version), Level "B". 
Level "D" (4k RAM), Level "E", 8k Microsoft in 
ROM. Intel 8085 User Manual, Level "A" Monitor 
Source Listing, and AP -1 5 -amp l'ower Supply: (regu- 
lar price $439.70), now yours 'at SPECIAL PRICE: 
$329.95 plus post. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 

Special 8" Disk Edition Explorer/85 (Save over $104!) - Includes disk -version Level "A". Level "B", two 
S-100 connectors and brackets, disk controller. 64k 
RAM. AP -1 5 -amp power supply. Explorer/85 deluxe 
steel cabinet, cabinet fan. 8" SD/DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
brand!), drive cabinet with power supply. and drive 
cable set-up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price $1630.30. all yours in kit at 

SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and tested, only $1799.95. 

Special! Complete Business Software Pak (Save 
5625.00!) - Includes CP/M 2.0, Microsoft BASIC. 
General Ledger. Accounts Receivable, Accounts 
Payable. Payroll Package: (regular price $1325). yours 
now ar SPECIAL PRICE: $699.95. 

Please send the items checked below: 
O Explorer/85 Level "A" kit(Términal Version)... 5129.95 plus 

$3 post. & insur. 
O Explorer/85 Level "A" kit (Ilex Keypad/Display Version)... 

$129.95 plus $3 post. & insur. 
8k Microsoft BASIC on cassette tape. $64.95 postpaid. 

O 8k Microsoft BASIC In ROM Idi (requires Levels "B". "D" and 
"E") ... 599.95 plus $2 post. & insur. 

O Level "B" (5-100) kit... $49.95 plus $2 post. & insur. 
O Level "C" (S -1006 -card expander) I dl ... 539.95 plus 52 post. 

& insur. 
0 Level "0" (4k RAM( kit... $69.95 plus $2 post. & insur. 
0 Level "E" (EPROM/ROM) ktl... S5.95 plus 504 p&h. 
O Deluxe Steel Cabinet for Explorer/85... 549.95 plus $3 post. 

& insur. 
Fan For Cabinet ... 515.00plus $1.50 post. & insur. 

O ASCII Keyboard/Computer terminal kit: features a full 128 
character set. u&I case: full cursor control: 75 ohm video 
output: convertible to baudol output: selectable baud rate. 
RS232 -C or 20 ma. I/O. 32 or 64 character by 16 line formats. 
and can be used with either a CRT monitor or a TV sold- you 
have an RF modulator) ... $149.95 plus $3.00 post. & insur. 
O Deluxe Steel Cabinet for ASCII keyboani/terminal ... 

$19.95 plus $2.50 post. & insur. 
O New! lerminallMonitor: (See photo) Same features as above. 

except 12" monitor with keyboard and terminal is in deluxe 
single cabinet: kit ... 5399.95 plus 57 post. & insur. 

O Hazeltine terndmis:Our prices tau low to quote- CALL US 

0ear-S01er terminals/ printers: Our prices too low to quote: 
CALL US 

O Hex Keypad/Display kit... $69.95 plus 02 post. & insur. 

O AP- I Power Supply Kit ±8V @ 5 amps) in deluxe steel cabinet 
. $39.95 plus $2 post. & insur. 

O Gold Plated S-tOO Bus Connectors... $4.85 each. postpaid. 
O RI Modulator k11 (allows you hi use your TV set as a monitor) 

.. $a 95 postpaid. 
O 16k RAM kit (5.100 board expands to 64k) ... 5199.95 plus $2 

post. & insur. 
0 32k RAM Lit... $299.95 plus 52 lost. & insur. 
0 48k RAM kit ... S399.95 plus $2 post. & insur. 

64k RAM kit... $499.95 plus $2 post. & issue. 
O 16k RAM Expansion kit (to expand any of the :aove. in I6k 

blocks up to 64k) ... 599.95 plus $2 past. & insur, each. 
O Intel 8085 cpu Users' Manual ... 57.50 postpaid. 
0 12" Video Monitor (10MI le bandwidth) ... $139.95 plus $.'o 

post. & insur. 
Beginner's Pak (see above) $169.95 plus $4 post. & insur. 

0 Experimenter's Pak (see above) ... $219.95 plus $6 post. & 

insur 
Special Microsoft BASIC Pak Without 7erminal(sis: ove(... 
$329.95 plus $7 post. & insur. 

O Same as above. plus ASCII Keyboard Terminal With Cabinet, 
Gel Free RF Modulator (SO, above.) ... 5499.95 plus $10 post. 
& insur. 
Special 8" Disk Edition Explorer/85 (see above)... $1499.95 
plus 526 post. & insur. 

Wired & tested... $1799.95 plus $26 ix,sl, & imur. 
O Extra 8" CDC Floppy Drives... 5499.95 plus $12 post. & insur. 

O Cabinet & Power Supply For Wive... $69.95 plus 5:1 past. & 

insur. 
0 Drive Cable tied -up For Two Drives ... S25 plus 51.50 post. Si 

insur. 

O Disk Controller Board With I/O Ports ... 5199.95 plus $2 post. 
& insur. 

O Special: Complete Business Software Pak (see above) ... 
$699.96 postpaid. 

SOLD SEPARATELY: 
CPIM L4... $IOO postpaid. 

O CPIM 2-0. 5150p"st paid 
Microsoft BASIC... $325 postpaid. 

Intel 8005 cpu User Manual ... $7.50 postpaid. 
O Level "A" Monitor Source Listing... S25 postpaid. 

Continental USA Credit Card Buyers Outside Connecticut 

CALL TOLL FREE: 800-243-7428' 
To (biter From Connecticut Or Far Technical 

Assistance. call (203) 354-9375 

Total Enclosed (Conn res. add sales last- $ 

Paid By: 
Personal Check Cashier's Check/Money Order 

o VISA Master Charge (Bank No. ) 

Acct. No. Exp. Date 
Signature 
Print 
Name. 
Address 
City 
State Zip 

NETRONICS Research & Development Ltd. 
111 333 Litchfield Road, New Milford, CT 06776 
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Roll Your Own Computer Show 
EVERYONE likes a computer show 

especially when it's a lot of fun. And 
fun is what we had a few months ago at 
the Heath Electronic Center located in 
Anaheim, CA. Bob Mathias, the presi- 
dent of the Anaheim Heath Users Group 
(ANAHUG), called and asked me if I 

would address that august group. After 
mulling it over for about 30 seconds, I 

told Bob I'd go him one better and put 
together a "mini computer show." 

What I was able to do and anyone 
can do it-was to get in touch with vari- 
ous notables in the industry and get their 
cooperation. Specifically, I called up 
Gary Kildahl, the creator of CP/M, and 
asked him to come and tell everyone 
about CP/M, MP/M and CP-Net. I 
also contacted the people at Remex and 
asked them to bring over their 8 -in. in- 
telligent floppy disk drives that are now 
being incorporated into the Heath/ 
Zenith computer systems. Shugart 
Technology planned a special trip down 
to show off its ST -506 microWinchester 
drive and answer questions about inter- 
facing equipment. 

But that wasn't all. I contacted Dili- 
thium Press, Reston Publishing, Sybex, 
and TAB books, explaining what we 
were doing. All the publishers responded 
by sending copies of their microcomput- 
er books to be used as giveaways: 

Heath came through with flying 
colors also. During the past year, Heath 
has provided me with several kits to be 
used for evaluation purposes in my col- 
umns. Consequently, I was able to use 
these kits as prizes. Intel provided an 
SDK -86 evaluation board for some 
lucky winner, and Osborne/McGraw 
Hill added its latest book. 

Heath's Chief Design Engineer, Carl 
Goy, made sure that we had the 16K 
update for the H-89, and the 8 -in. floppy 
disk controller for all to see. Magnolia 
Microsystems provided its version of the 
origin Zero PROM via the good offices 
of Lifeboat Associates. Tony Gold, pres- 
ident of Lifeboat, went further and pro- 
vided his latest software marvel, T/ 
Maker©, for demonstration. 

Although this mini exposition was put 
together on short notice, more than 60 
people showed up to examine the wares 
and ask questions. Of immediate interest 
to the ANA HUG members were the Re- 
mex drives. These intelligent units are 
the heart of the H-47 floppy system that 
Heath began offering with its October 
catalog. 

The Remex RFS4800 drive is a dou- 
ble -sided, double -density drive that ac - 
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commodates up to 3M bytes of online 
storage when used in tandom with three 
5.25 -in. drives and an 8 -in. slave drive. 
What makes this unit exciting is that it 
incorporates a 6809 microprocessor in 
the controller, thus permitting the build- 
ing of a bus interface with less than six 
chips. You can't buy the drives directly 
from Remex, since they sell only on an 
OEM basis. But you will likely want to 
consider products that use them. 

The Shugart Technology ST -506 mi- 
croWinchester drive also caused quite a 
stir among attendees. This unit, which I 
have reported on in an earlier column, 
offers 6.38M bytes unformatted, 5M 
bytes formatted, and gives the small- 
business user a uniquely large storage 
capacity in a very small box. 

Supporting the 5.25 -in. microWin- 
chester effort is American Computer 
and Telecommunications, which has de- 
veloped an interface for the drive that 
can be used with the H-89, S-100 bus 
systems, and TRS-80. The interface is 
called the ACT 506, priced at $1,250. 
According to a company spokesman the 
interface supports CP/M 2.2 and 
HDOS. This appears to be worth looking 
into and will add an extra dimension to 
your system. My contacts at Heath say 
the ACT -506 interface is currently be- 
ing carefully evaluated by the engineer- 
ing staff and may be offered as part of 
the line. 

Although we didn't get a chance to 
show T/Maker to the ANAHUG group 
in the manner that we wished to, all were 
very interested in its capabilities. Essen- 
tially, T/ Maker is a powerful program, 
written in CBASIC, that permits devel- 
opment of management reports in tabu- 
lar fashion. The T/ Maker program is 
comparable to the popular Visicalc" sys- 
tem, but adds some other features. 
Among these are a full screen editor for 
setting up the tables. This editor permits 
both vertical and horizontal scrolling, 
arithmetic functions so totals can be 
generated, and the ability to create and 
include text material in a report. T/ 
Maker is designed to run under the CP/ 
M operating system either origin zero or 
the special implementations for a stan- 
dard H-89 or TRS-80. However, since 
Heath/Zenith is offering a zero base 
and 8 -in. drives, the standard distribu- 
tion package fits right in. T/Maker is 
priced at $275. Should you want only the 
manual, it costs $25. 

T/Maker requires 48K of memory. 
If you are planning to use it on a CP/M 
system that starts at 420016, some diffi- 

culties will arise. This is primarily due to 
the loss of 8K of memory space. You can 
solve this problem by adding the 16K 
update in the Heath system, but if you 
go to all that trouble, I suggest that you 
incorporate the zero -base PROM. 

Speaking of computer shows, those of 
you who live in California or want an 
excuse for a trip there, can plan on 
attending the Sixth West Coast Com- 
puter Faire April 3-5 at the San Francis- 
co Civic Auditorium. Should you have a 
projéct you are working on or have ex- 
pertise in some field of microcomputing, 
you might consider chairing a confer- 
ence. 

Let Us Go FORTH. Just about every- 
thing you read talks about BASIC, how 
to program in it, and so on. There are 
alternative high-level languages, howev- 
er, and one of these is called FORTH. 
This language was created by Charles 
H. Moore in 1969 at the National Radio 
Astronomy Observatory (Charlottes- 
ville, VA). Like many innovators, Moore 
felt he needed a language that met his 
special needs, particularly for observato- 
ry automation. 

FORTH is what is termed a threaded 
language. This means that calls are in- 
herent or threaded together. For exam- 
ple, if you want to jump to a subroutine, 
only the destination is required; the 
jump is implied. The language makes 
use of stack operations and, depending 
on the operation data, is either pushed or 
pulled on or off the stack(s). This design 
makes it possible to write compact code 
that can handle real-time operations. 

Interest in FORTH is rapidly increas- 
ing, and the language is receiving a great 
deal of support from the FORTH inter- 
est group. This organization, located in 
San Carlos, CA., publishes a magazine 
called "Forth Dimensions," holds semi- 
nars, provides information on how to im- 
plement a FORTH package, how to pro- 
gram, and assists interested parties in 
becoming familiar with the language. 

Those of you who find FORTH at- 
tractive can get on the bandwagon by 
contacting the FORTH interest group 
and obtaining copies of the magazine. 
When you are ready, they can supply a 
copy of the language for your machine. 

Software Tidbits. I've tried out Busi- 
ness Micro's Filetrans product and 
found it most interesting. This package 
works in concert with the Omikron Map- 
per system I discussed last month, and 
permits transferring of TRSDOS files to 
CP/M and back again. This is an impor- 
tant utility, especially if you plan to use 
a TRS-80 for anything serious-in 
which case, you will need CP/ M. 

The Filetrans package comes in four 
flavors. Versions 1.01 and 1.02 are 
priced at $99 and permit file transfer in 
one direction to CP/ M. Version 1.03 is 
for 4200 hex -based CP/M and 1.04 is 
for standard CP/ M. Both allow file 
transfer in both directions. 

(Continued on page 38) 
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'FRB -1 DIGITAL LOGIC PROBE 

Co_npatiblewith DTL, TTL CMOS, MOS and Microprocessors using a 4 to 15V power supply. Thresholds automatically 
programmed. Automatic resetting memory Noadjustment.required. Visual indication of logic levels, using LED's to 
show high, low, bad level or open circuit logic and pulses. Highly sophisticated, shirtpock_et portable (protective tip° 

' ,.cap and removable coil cord). 
Automatic'thréshold resetting P DE to > 60 MHZ ° 

Compatible with all logi, fami3es 4-16 VDC. -110 Nsec. pulse respóns e 

' _ Supply O.V.P to ± 70 VDC 120 K (1 impedance 
No switches/ro calibration Automatic pulse stretching to 6C.Msec. 

" Open circuit detection Automatic resetting memoryo 
Range extended to 16-26 VDC with opt_onal PA -1 adapter ° - : 

K PLS-1 LOGIC PULSER ° 

The PLS-1 logic pulses will superimpose a dynamic pulse train(20 pps) or a single pulse onto the circuit node under 
test. There is no need tounsolder pins or cutprinted-circuit traces even when these nodes are being clamped by digital - 

outputs. ° 

PLS-1 is a multi -mode, high current pulse generator packaged in ahand-held shirt pccketportable instrument. It can 
source or sink sufficient current to farce saturated output transistors in digital circuits into the opposite logic state. 
Signal injection is by means of a pushbutton switch near the probe tip. When. the button is depressed, a single 
high -going or low -going pulse of 2µ sec wide is -delivered to the circuit node under test. ?use polarity is automatic: 
high nodes are pulsed low and low nodes árepulsedhigh. Holding the button down delivers a series of pulses of 20 pps 
to the circuit under tes:. . 

High input impedances off state) 1 meg ohm Multi mode -single pulses or pulse trains 
Low output impedance active state) 2 ohms Automatic polarity sensing 

Output pulse width 2µsec nominal Automatic current limiting; Ta=np`'s nomina_ 
Inpt.t over voltagé protection +50 volts Automatically programmed output level 

° Finger tip push button actuated Circuit powered 
Power lead reversal protection No adjustments required 
Multi -family R^L, DTL, TTL, CMOS, MÓS and .Microprocessors. 

FRB 1; DIGITAL LOGIC PROBE s. 36.96 PA 1: HIGH VOLTAGE ADAPTER 
pe 1 POWER CORD, Alligatort:ips $4.98' PT 2 ' . REPLACEMENT PROBE TIP(2).. 
PC 2 POWER CORD, Micro Hooks ° . $9.98 PLS 1 ". LOGIC PULSER 

' 1 OK Machine & Tool. Corporation 

3455 Coñner St.; Bronx,N.Y. 10475 U.S.A. 
° .Tel. (212) 994-6600 Telex 125091. 

ñllinimtti billings $25.00, add 'shipping charge $2.00 
New York State residents ádd applicable tax 
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NRI tra!nig in Ylf 
and Audio Servicing , 

keeps .with the 
state o the art. 

Now you can learn to 
service video cassette 

and disc systems. 
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You build color TV, hi-fi, professional instruments. 

Now, in addition to learning 
color TV and audio systems servicing, 
you get state-of-the-art lessons in 

maintaining and repairing video cas- 

sette recorders, and the amazing new 

video disc players, both mechanical 
and laser -beam types. 

Learn at Home 
in Your Spare Time 

And you learn right at home, 
at your own convenience, with- 

out quitting your job or going to 

night school. NRI "bite -size" les- 

sons make learning easier... NRI 

"hands-on" training gives you 

practical bench experience as you 

progress. You not only get theory, you 

actually build and test electronic cir- 

cuits, a complete audio system, even 

a color TV 

Build Color TV with 
Computer Programming 

As part of your training in 

NRI's Master Course in TV/Audio/ 
\ideo Systems Servicing, you 

actually assemble and keep NRI's 

exclusive designed -for -learning 25" 

Learn at home at your convenience. 

(diagonal) color TV. It's the only 
one that comes complete with built- 
in computer tuning that lets you 

program an entire evening's enter- 
tainment. As you build it, you intro- 
duce and correct electronic faults, 
study circuit operation, get practical 
bench experience that gives you extra 
confidence. 

You also construct a solid-state 
stereo tuner and amplifier complete 
with speakers. You even assemble pro- 
fessional -grade test instruments so 

you know what makes them tick, too. 

Then you use them in your course, 
keep them for actual TV and audio 
servicing work. 

NRI Includes 
the Instruments You Need 

You start by building a transis- 

torized volt -ohm meter which you use 

for basic training in electronic theory 
Then you assemble a digital CMOS 

frequency counter for use with lessons 

in analog and digital circuitry, FM 

principles. You also get an integrated 
circuit T\' pattern generator, and an 
advanced design solid-state 5" trig- 

gered -sweep oscilloscope. Use them for 

learning, then use them for earning. 

NRI Training Works... 
Choice of the Pros 
More than 60 years and a 

million students later, NRI is still first 

choice in home study schools. A na- 
tional survey of successful TV repair- 
men shows that more than half have 
had home study training, and among 
them, it's NRI 3 to 1 over any other 
school. 

(Summary of survey on request.) 
That's because you can't beat 

the training and you can't heat the 
value! For hundreds of dollars less 

than competing schools, NRI gives you 

both color TV and audio... 

fir 1 

41111. . , 

Other NR1 training includes Computer Thchnology, 

Complete Communications Electronics. 

and now includes training in video 

cassette and disc systems. Send for 

our free catalog and see for yourself 
why NRI works for you. 

Free Catalog... 
No Salesman Will Call 

Send today for our free 100 - 

page catalog which shows all the kits 

and equipment, complete lesson plans, 
and convenient time payment plans 
for courses to fit your needs and 
budget. Or explore the opportunities 
in other NRI home study courses like 

Microcomputers & Microprocessors, 
CB and Mobile Radio, Aircraft and 
Marine Radio or Complete Communi- 
cations. Send the postage -paid card 
today and get a head start on the state 
o` the art. If card has been removed, 
write to:. 

NRI Schools 
McGraw-Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 



computers_ 

What makes this package important 
is that it establishes compatibility be- 
tween a text editor designed to operate 
under TRSDOS and a CP/M text pro- 
cessor (such as Textwriter III from Or- 
ganic Software). First you create your 
text under the editor package. Then 
transfer it to CP/M and let Textwriter 
process it. More important, you can take 
BASIC programs written under 
TRSDOS and transfer them to CP/M. 
In the case of the TRS-80, you will find 
that in most cases the program runs as 
originally written. 

Let Us All Convert. In the past two 
columns, I discussed the conversion from 
one version of BASIC to another. As I 

indicated, various versions of this lan- 
guage exist; and with the differences be- 
tween them, it can be difficult for an 
owner of a microcomputer to use all the 
software packages available. 

In a discussion with Les Solomon, Se- 
nior Technical Editor of PE, the follow- 
ing simple idea to make all BASICs un- 
derstandable was proposed. Let us use 
lots of REM's, even if it means one 
REM per BASIC line. 

Obviously, on simple BASIC state- 
ments, no REM's are needed. However, 
in those lines that are specific to one 

machine, a REM should clear things up. 
For example, a TRS-80 owner would 
immediately recognize the BASIC state - 

MORE INFORMATION 

For additional information about prod- 
ucts or services mentioned in this col- 
umn, contact the companies directly. 

American Computer and 
Telecommunications 
11301 Sunset Hills Road 
Reston, VA 22090 
703-471-2688 

Business Micro Products 
Livermore Financial Center 
1838 Catalina St. 
Livermore, CA 94550 
415-449-4412 

FORTH Interest Group 
Box 1 105 
San Carlos, CA 94070 

Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 
212-860-0300 

ment CLR as the screen clear command 
for his machine. But, what does 
CHR$(27);CIIR$(69) mean to him? 
This is the screen clear command used in 
Heath systems (quite meaningless to 
TRS-80 or Apple users). Therefore, we 
suggest: 
10 CLS REM-screen clear 
10 CHR$(27);CHR$(69) REM-screen clear 
as the way out. This same approach 
should be used at each BASIC line that 
does something unique to the particular 
system for which the program is written. 
Some commands are not directly trans- 
latable-such as graphic commands. 
However, even these are not insur- 
mountable since at least the person using 
the program will know what the author 
is trying to do. In many cases, the user 
can convert to commands his machine 
can perform even if it means writing 
small subroutines. 

As an afterthought, another simple 
approach is for the microcomputer user 
to keep a notebook that contains all his 
BASIC statements, so that he can enter 
similar statements from other BASIC 
versions he encounters. This, of course, 
means a translator for a translator, 
which is not a very good thing, but one 
way to preserve sanity in the high-level 
language maze. 

The printer you 
always wanted 

but could 
never afford, 

The most revolutionary thing about the Epson MX -80 
isn't the bidirectional printing or the logical seeking func- 
tion. It isn't even the disposable print head 
-although that's pretty revolutionary. 
The most revolutionary thing about the 
MX -80 is the price. How, you may ask, 
could a printer that does as much as the 
MX -80 cost less than $650? 

Frankly, it wasn't easy. But the MX -80 
could only have come from the world's 
largest manufacturer of print mecha- 
nisms. Epson. 

The world's first disposable prin t head: whet? it ?'ears 
out, just snap it out and throw if away. A new one 
costs less than $30, and you can install it yourself 
with one hand. 

. 

EPSON 

now you 
can afford. 

We spent three long years designing the MX -80 from 
the ground up to have all the functions people wanted, to 

be reliable like all Epson Printers, and to be 
produced on a scale that would allow us to 
charge less for each one. The MX -80 is our 
proof that it can be done. 

Among its features, the MX -80 prints 96 
ASCII, 64 graphic and eight international 
characters in a tack -sharp 9x9 matrix. It 
prints bidirectionally at 80 CPS with a 

logical seeking function to maximize 
throughput. And it has the world's first 
disposable print head. 

If you've ever wanted a printer that 
could do it all at a price you could afford, 
you've got to see the Epson MX -80. 

Because seeing is believing. 
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David Ahl, Founder and 
Publisher of Creative Computing 

You might think the term "creative com- 
puting" is a contradiction. How can some- 
thing as precise and logical as electronic 
computing possibly be creative? We think 
it can be. Consider the way computers are 
being used to create special effects in 
movies-image generation, coloring and 
computer -driven cameras and props. Or an 
electronic "sketchpad" for your home 
computer that adds animation, coloring 
and shading at your direction. How about a 

computer simulation of an invasion of killer 
bees with you trying to find a way of keep- 
ing them under control? 

Beyond Our Dreams 

Computers are not creative per se. But 
the way in which they are used can be 
highly creative and imaginative. Five years 
ago when Creative Computing magazine 
first billed itself as "The number 1 maga- 
zine of computer applications and soft- 
ware," we had no idea how far that idea 
would take us. Today, these applications 
are becoming so broad, so all - 
encompassing that the computer field will 
soon include virtually everything! 

In light of this generality, we take "appli- 
cation" to mean whatever can be done with 
computers, ought to be done with comput- 
ers or might be done with computers. That 
is the meat of Creative Computing. 

Alvin Toffler, author of Future Shock and 
The Third Wave says, "I read Creative Com- 
puting not only for information about how 
to make the most of my own equipment but 
to keep an eye on how the whole field is 

emerging. 
Creative Computing, the company as 

well as the magazine, is uniquely light- 
hearted but also seriously interested in all 
aspects of computing. Ours is the maga- 
zine of software, graphics, games and sim- 
ulations for beginners and relaxing profes- 
sionals. We try to present the new and im- 
portant ideas of the field in a way that a 14 - 
year old or a Cobol programmer can under - 

A REMARKABLE MAGAZINE 

creative 
compztiRd 
"The beat covered by Creative Computing 
is one of the most important, explosive and 
fast -changing. "-Alvin Toffler 

stand them. Things like text editing, social 
simulations, control of household devices, 
animation and graphics, and communica- 
tions networks. 

Understandable Yet Challenging 

As the premier magazine for beginners, it 
is our solemn responsibility to make what 
we publish comprehensible to the new- 
comer. That does not mean easy; our 
readers like to be challenged. It means 
providing the reader who has no prepar- 
ation with every possible means to seize 
the subject matter and make it his own. 

However, we don't want the experts in 
our audience to be bored. So we try to 
publish articles of interest to beginners and 
experts at the same time. Ideally, we would 
like every piece to have instructional or 
informative content-and some depth - 
even when communicated humorously or 
playfully. Thus, our favorite kind of piece is 

acessible to the beginner, theoretically 
non -trivial, interesting on more than one 
level, and perhaps even humorous. 

David Gerrold of Star Trek fame says, 
"Creative Computing with its unpreten- 
tious, down-to-earth lucidity encourages 
the computer user to have fun. Creative 
Computing makes it possible for me ro 
learn basic programming skills and use the 
computer better than any other source. 

Hard-hitting Evaluations 
At Creative Computing we obtain new 

computer systems, peripherals, and soft- 
ware as soon as they are announced. We 
put them through their paces in our Soft- 
ware Development Center and also in the 
environment for which they are intended - 
home, business, laboratory, or school. 

Our evaluations are unbiased and accur- 
ate. We compared word processing printers 
and found two losers among highly pro- 
moted makes. Conversely, we found one 
computer had far more than its advertised 
capability. Of 16 educational packages, 

only seven offered solid learning value. 
When we say unbiased reviews we mean 

it. More than once, our honesty has cost us 
an advertiser-temporarily. But we feel 
that our first obligation is to our readers and 
that editorial excellence and integrity are 
our highest goals. 

Karl Zinn at the University of Michigan 
feels we are meeting these goals when he 
writes. "Creative Computing consistently 
provides value in articles, product reviews 
and systems comparisons ... in a magazine 
that is fun to read." 

Order Today 

To order your subscription to Creative 
Computing, send $20 for one year (12 
issues), $37 for two years (24 issues) or $53 
for three years (36 issues). If you prefer, 
call our toll -free number, 800-631-8112 (in 
NJ 201-540-0445) to put your subscription 
on your MasterCard, Visa or American Ex- 
press card. Canadian and other foreign 
surface subscriptions are $29 per year, and 
must be prepaid. We guarantee that you 
will be completely satisfied or we will re- 
fund the entire amount of your subscrip- 
tion. 

Join over 80,000 subscribers like Ann 
Lewin, Director of the Capital Children's 
Museum who says, "I am very much im- 
pressed with Creative Computing. It is 
helping to demystify the computer. Its arti- 
cles are helpful, humorous and humane. 
The world needs Creative Computing." 

creative 
compatlnd 

Attn: Mary 
P.O. Box 789-M 

Morristown, NJ 07960 
Toll -free 800-631-8112 
(In NJ 201-540-0445) i 
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By Leslie Solomon 
Senior Technical Editor 

Hardware 
Miniature Computer. The SM- I , 

called The Small One, is 20 by 8 by 16 
inches and contains a 9 -inch, nonglare 
CRT, a 1920 character display, and a 
hinged keyboard. All 128 ASCII char- 
acters are available via the 77 -key 
board. The hardware features 48K bytes 

rA 

- ° 

N*"`, Z: 

of RAM, expandable, in I6K byte incre- 
ments, a floppy disk that provides 80- 
170K bytes of storage, and expansion 
for 5- to 8 -inch drives. It uses the IEEE 
S-100 bus and has five card slots. Soft- 
ware includes GMOS operating system 
that is compatible with Cromemco 
CDOS and Digital Research CP/M. It 
provides print spooling, Copyfile for sin- 
gle disk back up, a line -oriented text edi- 
tor, and English -language error mes- 
sages. An optional switching power sup- 
ply enables operation from 10 volts do to 
240 volts ac. Address: GM Research, 
Inc., 1048 East Burgrove St., Carson, 
CA 90746 (Tel: 213-639-4663). 

TRS-80 Tape Digitizer. Claiming to 
eliminate bad tape loads while permit- 
ting copying of data and program tapes 
without the use of the TRS-80, the Tape 
Digitizer creates tapes that can be 
played back on any TRS-80 with corn- 
patability to Level I and Level II 
formats. It will also make copies of sys- 
tem tapes. It connects between the cas- 
sette recorder and the TRS-80 tape/ear- 
phone jack. $54.95. Address: Alphane- 
tics, Box 597, Forestville, CA 95436 
(Tel: 707-887-7237). 

Two -Way Interface for the PET. 
SADI is a two-way RS -232 and parallel 
output interface for the PET that allows 
connection to parallel or serial printers, 
terminals, modems, etc. The indepen- 
dent ports allow simultaneous operation. 
40 

Features include conversion to ASCII, 
cursor controls and function characters 
specially printed, selectable reversal of 
upper and lower case, PET IEEE con- 
nector for daisy chaining, and address - 
ability for use with other devices. Baud 
rates are selectable from 75 to 9600, 
half or full duplex, 32 character buffer, 
X-on/X-off automatically sent, and se- 
lectable carriage return delay. The pa- 
rallel port provides data strobe and de- 
vice ready in either polarity, plus 
Centronics printer compatibility. $295. 
Address: Connecticut Microcomputer 
Inc., 34 Del Mar Drive, Brookfield, CT 
06804 (Tel: 203-775-4595). 

GPIB-488 to TRS-80. The Model 
488-80B interface enables any TRS-80 
Model 1 with a minimum of 16K RAM 
and Level 2 BASIC to be used as a 
GPIB-488 controller. A machine -lan- 
guage driver on tape or diskette inter- 
acts with Level 2, Level 3, or Disk BA- 
SIC. The interface connects to as many 
as 15 GPIB-488 peripherals. $225. Ad- 
dress: Scientific Engineering Labs., 11 

Neil Drive, Old Bethpage, NY 11804 
(Tel: 516-694-3205). 

S-100 Prototype Board. The 
S 100P W W B is a 9 -inch deep, S-100, 
Wire -Wrap prototyping board for the 
IEEE -696 bus standard, compliance H. 
It will accommodate over 100 16 -pin 
Wire -Wrap sockets and comes with on- 
board regulators for 5 volts at 3 am- 
peres, and ± 12 volts at I amp. Twenty- 
six decoupling capacitors are distributed 
on the board. Silk-screened letters indi- 
cate the rows, and numbers identify the 
columns. The board is doublé-sided, 
plated -through with gold -over -nickel 
connector fingers. $98. Address: Inner 
Access Corp.; Box 888, Belmont, CA 
94002 (Tel: 415-591-8295). 

Multibus Graphics. The Single 
Board Video (SBV) interface for 8 -bit 
Multibus systems generates an EIA RS - 
170 composite video output. Resolution 
of the monochrome graphics is 256 by 
240 pixels and up to 65K bits of data can 
be stored in the memory. Fields can be 
blanked or inverted and the entire 
screen can be cleared in 3.3 ms. Text is 
four times conventional size and can be 
read at 20 feet. Upper and lower case 
are generated on a 9 X 7 matrix in an 8 
X 16 cell. This allows for descenders. 
Up to 480 characters can be displayed at 
one time. Characters can be inverted or 
blinked and vertically scrolled. A light 
pen can be used if desired.$750.Address: 
Artec Electronics, 605 Old Country 
Rd., San Carlos, CA 94070 (Tel: 415- 
592-2740). 

Apple Video. The Full -View 80 pro- 
vides an 80X24 alphanumeric display 
for the Apple II, yet retains the conven- 
tional Apple character and graphics 
operating mode. Upper and lower case is 

provided and a 7 X 9 dot character size 
as well as a 5X7 dot character size is 
available. Custom characters are avail- 
able via an EPROM. Either a 2732 (255 
characters) or a 2716 (127 characters) 
may be used. Characters can be defined 
as large as 8X 16. On -board 2K firm- 
ware provides full keyboard editing, 
complete cursor control, and tabbing. 
Firmware includes PASCAL and BA- 
SIC protocols. A real-time clock, and a 
light -pen connector are additional fea- 
tures. $395. Address: Bit -3 Computer 
Corp., 1890 Huron St., St. Paul, MN 
55113 (Tel: 612-926-6997). 

Robot Base Unit. The RBU-II is a 
powerful, twin -tread, steerable mobile 
base platform that can carry up to 100 
pounds as fast as two feet per second. 
Power is supplied through two gear re- 
ducers at 6 to 12 volts and 3 amperes. 
Weight is 45 pounds. $495 plus $15 
shipping. Address: Hobby Robotics Co., 
Dept PE, Box 997, Lilburn, GA.30247. 

STD Bus Card Rack. The CR24A is a 
card rack that will hold up to 24 STD 
Bus cards. It bolts into an EIA standard 
19" rack and provides 16 card slots on 
one -half -inch centers and eight card 
slots on one -inch centers. The mother 
board reduces crosstalk between lines 
and can operate to +125°C with 95% 
humidity. It accepts STD cards of all 
manufacturers. Address: Pro -Log Corp., 
2411 Garden Rd., Monterey, CA 93940 
(Tel: 408-372-4593). 

Software 

COBOL Course. The Heathkit/Ze- 
nith EC -1105 COBOL Programming 
Course covers both ANS 74 and ANS 
68 versions of COBOL. It teaches the 
fundamentals of encoding, input charac- 
teristics, program hierarchy, identifica- 
tion, environment, data and procedure 
divisions. Six practice programs are in- 
cluded. The text is reinforced with nine 
audio cassettes. $149.95. Address: 
Heathkit/Zenith Educational Systems, 
Dept. 350-490, Benton Harbor, MI 
49022. 

Ohio Scientific CP/M. CP/M2 for 
Ohio Scientific C3 computers, compati- 
ble with the original CP/M disk format, 
is now available. Disk read operations 
are four to five times faster and disk 
write operations can be 50 times as fast. 
The software also compensates for the 
2- or 4 -MHz CPU operation and can be 
configured for the older slow -stepping 
disk drives or the newer fast -steppers. 
The software includes a disk -to -disk 
copy routine, a memory test, and I/O 
drivers for all Ohio Scientific peripher- 
als. $200. Address: Lifeboat Associates, 
1651 Third Ave., New York, NY 10028 
(Tel: 212-860-0300). 

(Continued on page 42) 



RCA 

ELF II by Netronics - *+ :P. Write and run programs -the 
very first night -even if you've 
never used a computer before! 

1802 

COSMAC CPU 
Own a powerful home computer system, starting for just $99.95-a price that 

gets you up and running the very first night...with your own TV for a video 

display. $99.95 ELF II includes RCA 1602 B -bit microprocessor addressable to 64k 

bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard, 

two digit hex output display, stable crystal clock for tinting purposes, RCA 1861 

video IC to display your programs on any video monitor or TV screen and S.s/o! 

plogin expansion bus (less connectors/ to expand Elf II into a giant! 

ELF II Explodes Into A Giant! 
Master ELF It's $99.95 capabilities, then expand with GIANT BOARD . 

KLUGE BOARD...4k RAM BOARDS...TINY BASIC...ASCII KEYBOARD... 

LIGHT PEN... ELFBUG MONITOR... COLOR GRAPHICS b MUSIC SYSTEM... 

TEXT EDITOR...ASSEMBLER... OISASSEMBLER... VIDEO DISPLAY BOARD 

...and - 

NEW! 
16k Static Ram $199.95 plus $2 p&h 
Full Basic ROM $149.95 plus $2 p&h 

Cassette $ 79.95 plus $2 p&h 
EPROM Burner $39.95 plus $2 p&h 

Master This Computer In A Flash! 
Regardless of how minimal your computer background Is now, you can learn 

to program an ELF II in almost no time at all. Our Short Course On Micropro- 

cessor b Computer Programming -written in nontechnical language -guides you 

through each of the RCA COSMAC 1802's capabilities, so you'll understand 

everything ELF II can do... and how to get Elf II to do it! Don't worry it you've 

been stumped by corgputer books before. The Short Course represents a major 

advance in literary clarity in the computer field. You don't have to he a computer 

engineer in order to understand it. Keyed to ELF II, it's loaded with "hands on" 

illustrations. When you're finished with the Short Course, neither ELF II nor the 

RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 

you'll also be able to read magazines such as BYTE...INTERFACE AGE... POPU- 

LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 

articles. And, you'll understand how to expand ELF II to give you the exact 

capabilities you needl 

If you work with large computers, ELF II and the Short Course will help you 

understand what they're doing. 

Get Started For Just 599.95, Complete! 
099.95 ELF II includes all the hardware and software you need to start writing 

and running programs at home, displaying video graphics on your TV screen and 

designing circuits using a microprocessor -the very first night -even if you've 

never used a computer before. 

ELF II connects directly to the video input of your TV set, without any addi 

tional hardware. Or, with an 58.95 RF modulator 'see coupon below). you can 

connect ELF II to your TV's antenna terminals instead. 

ELF II has been designed to play all the video games you want, including a 

fascinating new target/missile gun game that was developed specifically for ELF 

II. But games are only the icing on the cake. The real value o1 ELF II is that it 

gives you a chance to write machine language programs -and machine language 

is the fundamental language of all computers. 01 course, machine language is 

only a starting point. You can also program ELF II with assembly language and 

tiny BASIC. But ELF It's machine language capability gives you a chance to 

develop a working knowledge of computers that you can't get from running only 

You're up and running with video graphics for just 599.95 - 
then use low cost add-ons to create your own personal system 

that rivals home computers sold for 5 -times ELF It's low price! 
prerecorded tape cassettes. 

ELF II Gives You The Power To Make Things Happen! 
Expanded, ELF II can give you more power to make things happen in the real 

world than heavily advertised home computers that sell for a 61 more money. 

Thanks to an ongoing committment to develop the RCA 1802 for home computer 

use, the ELF II products -being introduced by Netronics-keep you right on the 

outer binge of today's small computer technology. It's a perfect computer for 

engineering, business, industrial, scientific and personal applicat-ons. 

Plug in the GIANT BOARD to record and play back programs, edit and 

debug programs, communicate with remote devices and make things happen in 

the outside world. Add Kluge Iprototypingl Board and you can use Elf II to 

solve special problems such as operating a complex alarm system or controlling 

a printing press. Add 4k RAM Boards to write longer programs, store more 

information and solve more sophisticated problems. 

ELF II add-ons already include the ELF II Light Pen and the amazing ELFBUG 

Monitor -two extremely recent breakthroughs that have not yet been duplicated 

by any other manufacturer. 

The ELFBUG Monitor lets you debug programs with lightening speed because 

the key to debugging is to know what's inside the registers of the microproces- 

sor. And, with the ELF -BUG Monitor, instead of single steppinlg through your 

programs, you can now display the entire contents of the registers on your TV 

screen. You find out immediately what's going on and can make any necessary 

changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 

TV screen with just a wave of the "magic wand." Netronics hat also introduced 

the ELF II Color Graphics b. Music System -more breakthroughs that ELF II 

owners were the first to enjoy! 

ELF II Tiny BASIC 
Ultimately, ELF II understands only machine language -the fundamental coding 

required by all computers. But, to simplify your relationship with ELF II, wive 
introduced an ELF II Tiny BASIC that makes communicating with ELF II a 

breeze. 

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

The Text Editor gives you word processing ability and the ability to edit 

programs or text while it is displayed on your video monitor. lines and charac 

ters may be quickly inserted, deleted at [,hanged. Add a printer and ELF II can 

type letters for you -error free -plus print names and addresses from your 

mailing list! 

ELF It's Assembler translates assembly language programs into hesideciraal 

machine code for ELF II use. The Assembler features mnemonic abbreviations 

rather than numerics so that the instructions on your programs are easier to 

read -this is a big help in catching errors. 

ELF It's Disassembler takes machine code programs and produces assembly 

language source listings. This helps you understand the programs you are 

working with...and improve ihem when required. 

The new ELF If Video Display Board lets you generate a sharp, professional 

32 or 64 character by 16 line upper and lower case display on your TV screen or 

video monitor -dramatically improving your unexpended 599.95 ELF II. When you 

get into longer programs, the Video Display Board is a real blessing! 

Now Available! 
4-1D/O-A Board Kit includes channel (expandable to 

4) 0-A, A -D converters, 939.95 plus $2 postage & hand- 
ling. 

PI I.OT Language -A new text -oriented language that 
allows you to write educational programs on EI.F II with 
speed and ease! Write programs for games...unscram- 
bling sentences...spelling drills..." fill in the missing 
word" tests, etc.! PILOT is a must for any ELF II owner 
with children. PILOT Language on cassette tope, only 
5/9.95 postpaid! 
O Game Package on cassette tape (requires 4k RAM), 
$9.98 plus $2 postage & handling. 

t Netronics R&D Ltd., Dept PE -2 
oD uttip 333 Litchfield Road, New Milford, CT 06776 

your I want my own computer! Please rush me - 
O RCA COSMAC ELF II 

kit al $99 95 Pius 53 postage and 
' ndbng Hewes 6 3 to 8 volt AC power 

sooptyl 

%he, Supply (required). 94 95 postpaid 

RCA 1802 User 5 Manual $5 tostpain 
torn Pitman 5 Short Course On Microprocessor & Computer 

Programming leaches you lust about everything (here is t0 know 

about ELF II or any RCA 1802 computer Written in non technical 

ALSO AVAILABLE FOR ELF II 

O GIANT BOARD" kit with Cassette I/0. RS 232- 
C/ ITV I/O 8 bit P M0. decoders for 14 separare I/O 
insuuchons and a system monitor/editor $39.95 plus 
52 p8h 
O rouge (Protorypel Board accepts up to J6 IC s. 

517.00 plus Sl p8h 

0 4k Slade RAM kit. Addressable ro any dk page to 

60k $89.95 pus 53 pin 
O Gold plated 86 -pin connectors tone required for each 

mug -in hoard) 55.70 ea postpaid 

Expansion Power Supply 'required when adding dk 

RAM, 334.95 plus 52 p8h 
O Professional ASCII Keyboard kit wills 128 ASCII 

upper/lower Use ser 96 prknrable characters. onboard 
regular°, parity rood serecion and choice of 4 hand - 

Shaking signals ro male with aimosr any computer 
$64.95 plus 52 OA 
O Deluxe metal cabiner for ASCII Keyboard. 519.95 
Pius 52 50 Pan 
O video Display Board kit leis you generate a sharp. 
Professional 32 or 6a character by 16 line upper and 
lower case display on your Iv screen or video monitor - 
dramaticaity improving your unexpended $99 95 ELF II 

NIFts inside ASCII Keyboard cabinet 1 589.95 
aS OA 

ELF 11 Lny BASIC on Cassette rape Core' 
nlands mUude SAVE. LOAD.:. x -. p. 

NkdiiexJ USA ºMir Gua emery Wsidr f nN 
CALL TOLL FREE: 800-243-7428 

To Order From Connrcucul Or For Technical 
A.u,lence. call heal as4-e375 

language. ús a learning breakthrough or engineers and laymen 
alike S5poslpt+d Total Enclosed 5 

Deluxe Metal Cabinet with plexigle dust cover for ELF II. (Conn res add Taal 
529.95 plus 92 50 p8h 

lam also enclosing payment (mctudi g postage d handling) for 

the items Checked below 

I want my ELF II wired and tested with paver supply. RCA 

1882 User's Manual and Short Course -all Ica rust 5149.95 plus 
$3 p8h. 

CHARGE IT! Exp. Date 
Visa Master Charge 

(Banka----1 

Account I 

26 variables A.Z. LET, IF/THEN, INPUT PRINT. GO to. 
GO SUB. RETURN. END. REM. CLEAR LIST. RUN. 
PLOT. PEEK. POKE Comes kitty documented and in- 

cludes alphanumeric generator required to display 
alphanumeric characters directly On your ry screen with- 

al additional hardware Also plays tickdackgpe plus a 

drawing game that uses ELF II she. keyboard as a lay. 
Stick 4k memory required. $14.95 poslpad 

Tom Piflman's Shon Course on Tiny Basic for ELF II 

55 postpaid 

ELF,BUGTM deluxe System Monitor on cassette 
tape Allows displaying the contents of ad registers on 

your Iv al any point in your program Also displays 24 
bytes of memory with lull addresses. blinking cursor 
and auto $eroding A must Ire the serious programmer' 
$14.95 postpaid. 
O Test Editor on cassette tape gives ya the aomly to 

insert, delete or edit lines and words bon your programs 
While they are displayed on your video monitor 'Add 
prmner and you can use ELF II to type emor-tree letters 

PUS insert names and addresses ham your mailing list I 

519.95 postpaid. 
Assembler on cassette rape translates assembly 

language programs into nesdenmal machine code for 

ELF II use Mnemonic abbreviations Ili instructions 
(rather Ivan numerics) make programs easier to read 

and help prevent errors 519.95 postpaid 
Disassemble, on cassette tape takes machine code 

Programs and produces assembly language source list' 
ins 10 help you understand and improve your programs 
S19.95 on cassette tape 

SAVE 59.90 -Tel Editor. Assembler 8 Disassembler 
Purchased together, only 549.95! 'Require Video Dis- 

play Board pius 4k memory y 

ELF II Light Pen, assembled 8 tested. 57.95 plus $5 

p8h 

d ELF II Color Graphics 8 Music System Board kit 
$49.95 plus 52 OA 

ELF II Connects directly lo the video input or ydur tv 
set without additional hardware To connect ELF II to 

your antenna terminals insrnad. order RF Modulator 

58.9$ postpaid. 

Coming Soon: A.D. DA Converter. Controller Board 

and more' 

,Print 

Name 

Address 

City 

Zip 
DEALER INQUIRIES INVITED - 

...,... . 

- 
By Netronlos , J. 

ASCIUBAUDOT, ' 
STAND ALONE 

Computer CFI 

COMPLETE 

'MR 

149 Terminal 
The Netronics ASCII/BAUDOT Computer Terminal Kit is a 

microprocessor -controlled, stand alone keyboard/terminal 
requring no computer memory or software. It allows the use of 
either a 64 or 32 character by 16 line professional display for- 

mat with selectable baud rate, RS232 -C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper/lower case 

set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 

plorer/8S and ELF products by Netronics. 
The Computer Terminal requires no I/O mapping and 

includes 1k of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII/BAUDOT 
to serial conversion and serial to video processing -fully 
crystal controlled for superb accuracy. PC boards are the 

highest gixlity glass epoxy for the ultimate in reliability and 

long life. 

V11DEO DISPLAY SPECIFICATIONS 
The heart of the Netronics Computer Terminal is the micro- 

processor -controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232 -C or 20 ma. 

current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 

character ,recejved. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed on a TV set (using an RF modulator) or on a 

video monitor, The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 

Video Output: 1.5 PIP into 75 ohm (E/A RS -170) Baud Rate: 

110 and 300 ASCII Outputs: RS232 -C or 20 ma. current loop 
ASCII Character Set: 128 printable characters- 

ensie1xpvsFlfoºot:soºfilms+, 
h4$ &'c)s+,-1e/01r3is6:;<_)? 

'CDEFGNIJKIJ lOPGRSTD XVZE\l"_ 

\abcdef ghi jklinopgrstuwxyz{;}41aá 
3A000'u`Chantetee lit:¡r B CDEFGf/IJ..Ldr Ñ ÓPQ 
RSTUVWXYZ-7: 351(1j.,9014/57;2/68 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X- Y cursor addressing 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 
to Order From Connecticut Or For Technical r - Assistance, Etc. Call (203) 354-9375 

Netronics R&D Ltd., Dept. PE -2 
333 Litchfield Road, New Milford, CT 06776 

Please vend the items checked below- 
Netronics Stand Alone ASCII Keyboard/Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 

O Deluxe Steel Cabinet for Netronics Keyboard/Termi- 
nal In Blue/Black Finish, 519.95 plus $2.50 postage 
and handling. 

O Video Display Board Kit alone (less keyboard), 589.95 
plus $3 postage & handling. 
12" Video Monitor (10 MHz bandwidth) fully assem- 

bled and tested, 5139.95 plus $5 postage and handling. 

RF Modulator Kit (to use your TV set for a monitor), 
S8.NS postpaid. 
5 amp Power Supply Kit In Deluxe Steel Cabinet 
(±8VDC ® 5 amps, plus 6-8 VAC), $39.95 plus $2 
postage & handling. 

Total Enclosed (Coln. res. add sales tax) $ 

By - 
Personal Check O Cashiers Check/Money Order 

Visa O Master Chºrge(Bankp- _ --j 
Acct. H 

Signature Fxp Date 

Print 
Name 

Address 

City 

State Zip 
lbw 1u Send Me More Information J 

FEBRUARY 1981 41 



á 

¡+; 
4x 1: 

Whenilisten 
to a cassette' 
I take it apart: 

-Stevie Wonder- 

Stevies reputation as a perfectión- 
ist is well known. Before he takes a 

cassette home, it must deliver big 
studio sound. The kind of sound 
he can't take apart. 

The cassette Stevie likes most is 

the high bias TDK SA. TDK SA has a 

startling musical memory. You'll 
hear the full timbre of the human 
voice. The vibrant dynamic energy 
of strings. The blast and bluster of 
rock. No nuance is beyond its 
range. No instrument is forgotten. 

The world's major deck manu- 
facturers, themselves perfection- 
ists, use the SA to set the sound 
standard in their machines. TDK 
makes sure it will keep setting 
standards. The shell alone goes 
through 1,117 checkpoints. With a 

lifetime* warranty for every part. 
That makes it easy to like. Anci hard 
to take apart. 
'In the unlikely event that any TDK casaAte 
ever tails to pertoi m due to a defer in materials 
or workmanship, simply return it to your local 
dealer or to TI)K (or a free replacement. 

© 19801'0K Electronics Corp.. Garden C ty. N.y 11530 
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the Amazing Músic ̀ Machine 

computers 

Atari Directory. A free directory of 
software for Atari computers is avail- 
able by sending a stamped, self- 
addressed envelope to Robert Purser, 
Box 466, El Dorado, CA 95623. 

New DOS Commands. Providing 
eight new DOS commands, this utility 
package is an enhancement to the TRS- 
80 Model II. It includes the recovery of 
"blown" diskettes with the internal 
structure of diskettes, along with recov- 
ery techniques, fully documented; pro- 
viding multi -file copies, wild -card mask 
select, 1/O and directory error recovery 
modes, absolute sector mode, and oth- 
ers; examine/change diskette contents 
including track 0 and make an absolute 
disk backup/copy with I/O recovery 
provided; catalog diskette directories by 
name; and change disk names and 
create files. $150. Address: RACET 
Computes, 702 Palmdale, Orange, CA 
92665 (Tel: 714-637-5016). 

Handicapped Communicator. The 
Microcommunicator software enables 
an Apple computer to act as a communi- 
cations device for severely handicapped 
people. No peripherals are required and 
only a single disk is needed. In opera- 
tion, a single keystroke by finger or 
mouthstick will display any sentence se- 

lected from 60 or more programmed 
sentences that can be changed at any 
time. Messages of up to 100 words and 
phrases can be constructed for display or 
printout and selected from over 1600 
sentence -building words, phrases, and 
suffixes, plus more than 250 words listed 
by categories. There is also a 50 -word 
list for names, addresses, phone num- 
bers, etc. Available at,adult or children's 
level. $41.75. Address: Grover and As- 
sociates, Creekside Center, Suite Dl 16, 
7 Mt. Lassen Dr., San Rafael, CA 
94903 (Tel: 415-479-5906). 

Dynamic Simulation. ACES (Apple 
Continuous Equation Simulator) can be 
used by engineering/scientific students 
or professionals involved with large dif- 
ferential equations in control systems, 
electronics, aerodynamics, thermody- 
namic, and fluidic analyses. It is written 
in Applesoft and allows interactive run/ 
rerun features. Solutions are provided 
via high -res graphics and a screen/ 
printer tabular listing. Problem size can 
be in excess of 150 integrators on a 48K 
system. $149.95 Address: Modulo -2 
Co., Box 3795, University Park, NM 
88003 (Tel: 505-522-0592). 

PET/CBM Disk Cataloger. The Disk 
Master for PET/CBM machines can be 
used to catalog 140 diskettes forming a 

master directory on a single diskette. 
The program automatically reads the di- 
rectory blocks of any disk being cata- 
loged so no typing is involved. The five 
major functions include: update of the 
master directory; delete a disk entry; 
display of directory with files in alpha- 
betical order and including disk identifi- 
cation, number of blocks free, file size in 

blocks including name and type, and to- 
tal number of files; find a specified file; 
and list disk ID's and names. $10 on cas- 
sette, $12 on diskette. Address: Baker 
Enterprises, 15 Windsor Drive, Ateo, 
NJ 08004 (Te1:609-767-3085). 

TRS-80 Androids. Duel-n-Droids is a 

sound and graphics game for the TRS- 
80 Level II. It features two androids 

jDIEL-ti-EROIDS P" 

Ttg 
I 

I 

it 
(C)193e EY LEO pit TCf4TX53tr 

that square off against each other with 
swords. There are two modes-practice 
and tournament. Each droid can defend, 
back off, or attack. In the duel mode, the 
computer operates one droid. $14.95 on 
cassette, $20.95 on diskette. Address: 
Acorn Software Products, Inc., 634 
North Carolina Ave., SE, Washington, 
DC 20003 (Tel: 202-544-4259). 

ti 

Circuit Design. For the TRS-80, the 
following programs are available: plot- 
ting graphs on a line printer including 
cartesian, semi -log, and polar plots (No. 
26000 at $16.95); 6 programs for active 
filter design covering low/high pass 

(Bessel, Butterworth, I-, 2-, and 3 -dB 
Chebyshev), state -variable, bandpass, 
stagger -tuned Butterworth bandpass, 
and notch filters (No. 26001 at $21.95); 
3 programs for descriptive statistics 
(mean, standard deviation, variance, 
kurtosis, and z -scores), curvilinear re- 
gression (linear, inverse, polynomial, ex- 
ponential, and log.), and multivariable 
linear regression, (No. 26002 at 
$21.95); 5 Electronics I programs in- 
cluding zener regulation, 555 timer, 
transistor bias parameters, single -stage 
transistor amplifier design, heat sinks, 
etc. (No. 26003 at $16.95); 7 Electron- 
ics 11 programs with 4 -quadrant arctan- 
gent function, rectangular/polar con- 
version and complex number math, min- 
imum and maximum values in an array, 
roots of polynomials with real coeffi- 
cients, inverse Laplace transforms of a 

transfer function, and simultaneous 
equations with real and complex coeffi- 
cients (No. 26004 at $16.95); and 8 pro- 
grams for Electronics III with average 
and rms values of a periodic function, 
Fourier series expansion, Fourier trans- 
form and spectrum plot, analysis of 
damped oscillation, and pi -tee trans- 
forms (No. 26006 at $16.95). Address: 
Howard W. Sams and Co., 4300 West 
62nd St. Indianapolis IN 46268 (Tel: 
317-298-5400). 
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great books for 
(values to $115.70) 

Start saving now with discounts up to 75% on hundreds of 
interesting, info -packed volumes ... PLUS special Members' 
Bonus Benefits! 

1052 
^ _7-7 l.isl 512.95 

Handbook, Tom- 
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Join now, and get a 1981 Electronics Project Calendar 

1 

- 
1 

0 y clYt List1 51920 .95 

More fine books to pick from .. . 

The GIANT Handbook of Electronic Cir- 
cuits. List $24.95. No. 1300 

The Illustrated Dictionary of Electronics. 
List $19.95. No. 1066 

How To Make Your Own Alcohol Fuels. 
List $9.95. No. 2074 

All About Telephones. List $8.95. No. 1097 
ea How To Design & Build Your Own Custom 

TV Games. L'st $14.95. No. 1 101 
How To Make Home Electricity From 

Wind, Water, and Sunshine. List $9.95 No. 
1128 

The Complete Handbook of Robotics. List 
$12.95. No. 1071 

The Master IC Cookbook. List $15.95. No. 
1199 

1141 
I.if1 510.9 

1160 

7 very good reasons to try 
Electronics Book Club 

Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

Satisfaction Guaranteed. All books returnable within 10 

days without obligation 
Club News Bulletins. All about current selections-mains, 

alternates, extras-plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

"Automatic Order". Do nothing, and the Main selection 
will be shipped to you automatically! But ... if you want an 
Alternate selection-or no books at all-we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

Continuing Benefits. Get a Dividend Certificate with every 
hook purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 

Bonus Specials. Take advantage of sales, events, and 
added -value promotions 

Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 

1241 
1.i51 $12.05 

NOW TO ciao rod 
OWN SBF-1I09IItIMMIT 
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Lis $14.95 
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List 515.95 

I_:1 515.95 
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- 1275 
1.N 514.95 

s `mE LASER" 
NENTER's 

. FREE!! (List $4.95) 
wohoremososop .. 

ELECTRONICS BOOK CLUB 
Blue Ridge Summit, PA 17214 
Please accept my Membership in Electronics Book Club and 
send the 6 volumes circled below, plus a free copy of 1981 
Electronics Projects Calendar. I understand the cost. of the 
books selected is $2.95 (plus shipping/handling). If not satis- 
fied. I may return the books within ten days without obliga- 
tion and have my Membership cancelled. I agree to purchase 
4 or more books at reduced Club prices during the next 12 
months, and may resign any time thereafter. 

1062 1066 1071 
1128 1141 1155 
1203 1205 1236 

Name Phone 

1076 1097 1101 1108 11.23 
1160 1169 1186 1199 1201 
1241 1261 1275 1300 2074 

Address 

City 

State 7ip 
(Valid for new members only. Fareign and Canada add 15'11-) PE -281 

t-, :... 
.. ...:..: 
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A beam of infrared shuts off 
video and/or sound for a preset period 

`1+ 

HAS a television commercial ever 
made you feel like shooting your 

receiver? Now you can "blow away" 
commercials without destroying the TV 
set. The ADZAP TV Commercial Killer 
presented here employs "bullets" of in- 
frared light to kill the sound and/or pic- 
ture during an annoying advertisement. 
The project is relatively simple and can 
be connected to virtually any television 
receiver with only minor work. 

When assaulted by an undesirable 
commercial, the viewer points a remote 
transmitter (which can be assembled 
into a plastic toy pistol or a standard 
case) at a small photoelectric receiver 
attached to the TV set and momentarily 
closes a switch. The transmitter there- 
upon emits an infrared signal that si- 
lences the sound and causes the receiver 
to start its selectable timing interval (30 
or 60 seconds). If a second infrared sig- 
nal is received during the timing inter- 
val, the TV picture tube is darkened. At 
the end of the interval, normal televi- 
sion -receiver operation is automatically 

restored. Receipt of a third infrared 
pulse before the timing interval ends will 
restore normal TV operation. Since the 
TV receiver remains powered and in 
sync during the timing interval, the pic- 
ture returns without rolling or tearing. 

The transmitter is a small, self-con- 
tained, battery -powered wireless unit. 
Its companion receiver is housed in a 
small metallic enclosure that is general- 
ly positioned atop the TV set. The 
ADZAP receiver is powered by a small 
wall -mount transformer and is connect- 
ed to the rear panel of the television 
receiver by means of a multi -conductor 
cable of convenient length. Disconnect- 
ing the ADZAP receiver from the TV set 
leaves the TV fully ready for normal 
operation. 

About the Circuit. The schematic di- 
agrams of two versions of the ADZAP 
transmitter are shown in Fig.l. At A is 
the transmitter circuit designed for in- 
stallation in a plastic enclosure approxi- 
mately the size of a pack of cigarettes. 
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The circuit shown at B is almost identi- 
cal and is designed to be mounted in a 
plastic -body six-shooter similar to the 
type used in some electronic target - 
practice games. 

When switch SI is closed, battery 
power is applied to the astable multivi- 
brator comprising 555 timer ICI and as- 
sociated components. The multivibrator 
begins to oscillate and, when the output 
pulse causes pin 3 of ICI to be low 
(about 25% of the time), high-level cur- 
rent pulses flow through infrared emit- 
ter LED!. The LED radiates bursts of 
infrared at a rate of approximately 3.2 
kHz. The exact pulse rate is determined 
by the setting of trimmer potentiometer 
R2. Capacitor C3 ensures that enough 
current is available to the circuit during 
the time that LEDI is conducting. 

The schematic diagram of the ADZAP 
receiver is shown in Fig. 2. Pulsed in- 
frared from the transmitter causes pho- 
totransistor Q/ to turn on and off at 
around 3.2 kHz. Before infrared signals 
reach the phototransistor, they pass 

" 

4 Nty ., 
4?qj 

2 

through an optical bandpass filter that 
attenuates much of the incident visible 
light that would otherwise affect the op- 
eration of Ql. 

Voltage pulses developed across the 
phototransistor are amplified 60 dB by 
ac -coupled amplifiers ICI F and ICI E. 
These stages, as well as the high -Q, ac- 
tive state -variable filter that follows 
(ICJ A, ICI B, ICIC), are part of a CD - 
4069 hex inverter. Although this CMOS 
chip is usually employed in a nonlinear 
operating mode, it is used here as linear 
amplifier inverter gates, much as low - 
gain op amps. 

Also employed in this fashion is unity - 
gain buffer amplifier ICI D. This buffer 
supplies filtered pulses to the detector 
comprising C6, C7, DI, D2, and IC3A. 
Diode DI is a biased clamper that limits 
negative excursions of ICI D's output to 
a level determined by the setting of 
THRESHOLD potentiometer R!6. Half - 
wave rectifier D2 passes pulsed positive 
do to filter R/7C7. After approximately 
10 milliseconds, the voltage across C7 

increases to a level sufficient to trigger 
the Schmitt trigger-IC3A, R!9, and 
R20. The output of IC3A thus goes to 
logic 1 when an infrared pulse reaches 
phototransistor Ql. Gate IC3A, to- 
gether with C8, R21 and R23, also acts 
as a debouncer that generates a clean 
logic pulse when manual control switch 
SI is closed. 

The output of IC3A is applied to dual 
D flip-flop IC2. This chip is wired to 
function as a =3 counter. The first 
pulse applied to it causes pin I of IC2A 
(the Q output of the first flip-flop) to go 
to logic 1. As a result, relay driver Q2 
receives base drive from gate IC3D via 
R29 and begins to conduct. Relay KI 
interrupts the circuit between the audio 
output stage of the TV set and the TV 
loudspeaker, and SOUND OFF indicator 
LEDI begins to glow. Also, the logic -1 

output of gate IC3D is inverted by 
IC4A, and the output of this NAND 
gate brings the RESET input of multi- 
stage counter ICS to logic O. The coun- 
ter then begins to tally the 60 -Hz pulses 
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that are derived from the ac power line, 
filtered by passive network C2R34, and 
squared up by Schmitt trigger IC3B. 

If a second pulse appears at the out- 
put of IC3A due to either the receipt of 
another burst of infrared or a closure of 
switch SI, the Q output of IC2A (pin 1) 
returns to logic 0 and the Q output of 
IC2B (pin 13) goes to logic 1. The out- 
put of IC3D remains at logic 1, keeping 
Q2 in saturation, but Q3 begins to re- 
ceive base drive from the Q output of 
IC2B via R26. As a result, relay K2 
becomes energized and PICTURE OFF in- 
dicator LED2 begins to glow. The relay 
contacts are connected to the nodes of 
the television receiver's brightness -de- 
termining circuit. Closure of contacts D 
and F causes the screen to darken. 

Both relays remain energized until ei- 
ther a third burst of infrared is received, 
switch SI is closed, or counter ICS has 
tallied 1800 pulses for a 30 -second delay 
or 3600 pulses for a 60 -second delay, 
depending on the setting of S2. If the 
counter runs through its cycle undis- 
turbed, it will reset itself via IC4B and 
IC4A and will reset IC2A and IC2B via 
IC4B, IC4A, and IC3C. Both relays will 
then be deenergized and normal televi- 
sion reception will be reestablished. The 
counting cycle can be .interrupted and 
the relay(s) deenergized at any time by 
a closure of SI. Passive components C9 
and R24 generate a 100 -millisecond 
pulse when power is first applied to the 
circuit. This pulse is routed to the RESET 
inputs of IC2A and IC2B via IC3C and 
ensures that both flip-flops are properly 
initialized and the relays deenergized in 
spite of any turn -on transients. 

Power required by the ADzAP receiv- 
er is furnished by the simple supply 
shown in the lower right corner of Fig. 2. 
Unregulated dc provided by bridge rec- 
tifier D3 through D6 and filter capacitor 
Cl l powers the relay and LED indicator 
circuits. The CMOS logic ICs are pow- 
ered by +5 volts regulated, which is fur- 
nished by integrated regulator IC6. This 
particular supply voltage was chosen for 
the CMOS ICs because such circuits 
when operated in the linear mode exhib- 
it higher gains at lower supply voltages. 

Construction. The use of printed -cir- 
cuit construction techniques is recom- 
mended. Suitable full-size etching and 
drilling guides for the two versions of the 
ADZAP transmitter are shown in Figs. 
3A and 3B. The receiver pattern is 
shown in Fig. 4. The full-size etching 
and drilling guide of the circuit board 
that accommodates relays KI and K2 
and protective diodes D7 and D8 ap- 
pears in Fig. 5. This latter board should 
be mounted inside the TV receiver's 
cabinet. Corresponding component - 
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A 
*SEE TEXT AND 

PARTS LIST 

NE555 

B 

Fig. 1. Schematic diagrams of lhe box -style (A) and 
gun -style (B) infrared transmitters. 

BOX -STYLE TRANSMITTER 
PARTS LIST 

B 1 -9 -volt transistor battery 
C1 -0.01µF, 10% tolerance Mylar capaci- 

tor 
C2 -0.01-µF disc ceramic capacitor 
C3 -47-µF, 10 -volt radial -lead aluminum 

electrolytic or tantalum capacitor 
IC 1-NE555 timer 
LED 1-TIL32 unlensed ` infrared -emitting 

diode or TIL31 or LED55C lensed; in 

frared-emitting diode 
Q1 -2N2222 npn silicon switching transis- 

tor 
The following; unless otherwise specified, 

are 114 -watt) 10% tolerance, carbon -com- 
position fixed resistors., 

R1 -18k62 
R2-10 kfl, linear -taper horizontal pc - 

mount trimmer potentiometer 
R3-4.7 162 

R4-33 n if LEDI is a TIL32 unlensed 
diode, 15 tI if LED 1 is a TIL31 or LED55C 
lensed diode 

R5-11(12 
S 1-Spst, normally open, momentary -con- 

tact pushbutton switch 
Misc.-Mounting collar for LED 1, lens for 

LEDI if a TIL32 device is used, printed - 
circuit board, battery clip, suitable enclo- 
sure, solder, pc -board standbffs, suit- 
able hardware, etc. 

placement guides for these boards ap- 
pear in Figs. 6A, 6B, 7, and 8. 

Most components mount directly on 
the boards or via sockets. Exceptions in- 
clude phototransistor Q1, resistor RI, 
and plug-in wall transformer TI. To 
suppress feedback -induced oscillations, 
one end of RI is connected directly to 
the base lead of Ql. The other end of RI 
and the collector and emitter leads of Ql 
are connected to the appropriate pc foil 
pads via short lengths of insulated hook- 
up wire. Similarly, LEDI and LED2 are 
connected to the board with insulated 
hookup wire. 

It is good practice to install lengths of 
spaghetti or heat -shrinkable tubing on 
the exposed leads of all components that 
are mounted off the board to prevent 
accidental short circuits. The ADzAP re - 

R4 
3311 

SI 

LEDI 

C2 C3 
.OIpF , 47pF 

Note-Pushbutton switch Si Is a Pana- 
sonic No. EVQ-P1R component that Is 
available from Dlgi-Key, Box 677, 
Highway 32 South, Thief River Falls, 
MN 56701. 

GUN=STYLE TRANSMITTER 
PARTS LIST - 

B 1 -9 -volt transistor battery 
C1 -0.01-µF, 10% -tolerance Mylar capac- 

itor 
C2 -0.01-µF disc ceramic capacitor 
C3 -47-µF, 10 -volt radial -lead aluminum 

- electrolytic or tantalum capicitor 
IC1-NE555 tinier 
LED 1-TIL32 infrared -emitting diode 
The following, unless otherwise specified, 

are 1/4 -watt, 5% -tolerance, carbon -com- 
position fixed resistors. 

R1-18162 
R2-10 -162, linear -taper -vertical pc -mount 

trimmer potentiometer 
R3-4.7`162 
R4-33 2 
Misc.-Printed-circuit board, battery clip, 

plastic -body Coleco electronic -game 
gun with trigger -actuated switch (S1) 
and lens system, solder, etc. 

Note-The Coleco gun is available from 
Meshna Electronics, Box 62, 19 Alter - 
ton Street, East Lynn, MA 01904. , 

ceiver circuit board must be housed in a 
metallic enclosure. 

Substitutions should not lightly be 
made for phototransistor Q1. For the de- 
vice specified and the parameters of the 
circuit shown in Fig. 2, the phototransis- 
tor should function in the linear portion 
of its response curve for ambient light 
levels of up to 50 foot-candles of incan- 
descent light or 150 foot-candles of day- 
light. Sensitivity of the device specified 
can vary over a 7:1 range. Therefore, the 
circuit incorporates means to compen- 
sate for such sensitivity variations. For 
example, it may be necessary to change 
the value of resistor R3 or to even substi- 
tute another phototransistor of the same 
type. (Note that photodarlingtons have 
too much gain and will, therefore, not 
(Text continued on page 48) 
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RECEIVER PARTS LIST 

8 

Cl,C3-0.0047-µF disc ceramic capacitor 
C2,C10-0.01-µF disc ceramic capacitor 
C4,C5-0.001-µF, 5°/o tolerance Mylar or 

polystyrene capacitor 
C6,C7,C8,C9,C12, C13 -0.1-µF disc ce- 

ramic capacitor 
C11 -100-µF, 25 -volt axial -lead aluminum 

electrolytic 
D1,D2-1N270 or equivalent germanium 

diode 
D3 through D6 -1N4001 rectifier 
D7,D8-1N914 or 1N4148 silicon switch- 

ing diode 
IC1-CD4069 hex inverter 
IC2-CD4013 dual D flip-flop 
IC3-CD4071 B quad 2 -input OR gate (de- 

vice must have B suffix) 
IC4-CD4012 dual four -input NAND gate 
IC5-CD4040 12 -stage binary counter 
IC6-LM78L05 5 -volt, 100-mA regulator 
K1,K2-Spdt relay with 12 -volt dc, 1400 - 

ohm coil (Guardian No. 1345 -1C -12D or 
equivalent) 

LED1-Yellow light -emitting diode 
LED2-Red light -emitting diode 

16 

+5V 

R36 
3.381 
vwwr 

R29 
4.7K 

R35 R34 
IM 470K 

C2""."%. R33 
.OIpF IM 

R9 RI2 
150K 150K -YJVráM-- 

R13 
IOOK 

\.VAN 

02 

R28 
68011 

=2N2222 

+ 5V 

12 
12 3 

R32 

RIO 
39K 
I% 
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BRIGHTNESS 
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I I 

I 

Fig. 2. Schematic diagram of the AD*ZAP receiver. 

Q1-FPT-100 phototransistor (Fairchild) 
02, Q3 -2N2222 npn silicon switching 

transistor 
The following, unless otherwise specified, 

are 1/4 -watt, 5°/o tolerance, carbon -com- 
position fixed resistors. 

R1, R20-10 MO 

R2, R16 -10-k12 linear -taper, horizontal 
pc -mount trimmer potentiometer ' 

R3,R26,R29-4.7 kO 

R4, R6-10 kg 
R5, R7, R23-220 kg 
R8-15 k0 
R9, R12-150 k0 
R10, R11-39 kg, 10M -tolerance, 1/4 -watt, 

metal -film 
R13, R14,R17, R22-100 k12 

R15, R18, R24, R25, R32, R33, R35-1 
Mg 

R19, R21, R34-470 kO 

R27, R30-4712 
R28, R31-68012 
R36-3.3 M12 

S1-Spst, normally open, momentary -con- 
tact pushbutton switch 

S2-Dpd1 miniature slide switch 

T1 -12 -volt ac, 100-mA wall -mount plug-in 
transformer 

Misc.-Printed circuit board, suitable me- 
tallic enclosure, LED mounting collars, 
grommets, infrared bandpass filter (see 
note below), heat -shrinkable tubing, 
hookup wire, solder, pc standoffs, suit- 
able hardware, etc. 

Note 1-Pushbutton switch S1 Is a Pa- 
nasonic No. EVO-PIR component that 
is available from Digi-Key, Box 677, 
Mlghway 32 South, Thief River Falls, 
MN 56701. 

Note 2-There are several possible 
items that can be used as an Infrared 
bandpass filter. The author used a 1/4- 

Ilnch circular piece of Eastman Kodak 
Wratten No. 89B gelatin filter. Kodak 
advises that a piece of unexposed but 
processed Kodachrome slide film can 
also be used, as It blocks visible light 
almost completely but is transparent 
to Infrared. Gelatin Wratten filters 
measuring 2 Inches square are avail- 
able from Eastman Kodak dealers for 
approximately $5.00 each. 
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work.) The phototransistor should be 
mounted on the front panel of the 
ADZAP receiver's enclosure. The device 
specified just fits a standard 0.200 -inch 
(Jumbo) LED mounting collar. 

An infrared optical filter is mounted 
in front of the phototransistor's aper- 
ture. Use black silicone cement or some 
similar opaque material to ensure that 
no light can leak in behind the filter. 
The two indicator LEDs can also be 
mounted on the receiver enclosure's 
front panel. To facilitate interconnec- 
tion of the receiver circuit and relay 
board, a multiconductor connector 
should be mounted on the enclosure. 

For convenience, the author mounted 

Fig. 4. Full-size 
etching and drilling 

guide for the 
receiver pc board. 

his relay board inside the television re- 
ceiver with which the ADZAP system 
was to be used. If you plan to use your 
system with more than one TV set, a 
separate relay board can be used in 
each. You can substitute the relays spec- 
ified so long as their coils are rated at 12 
volts dc and have resistances of 400 
ohms or more. If a dpdt relay is em- 
ployed for Ki, the second set of contacts 
can be used to stop the transport of a 
video tape recorder during commercial 
messages. 

The transmitter can be housed in a 
standard plastic enclosure or, for dra- 
matic fun, a plastic six-shooter such as 
that used by the author. The "gun," 
manufactured by Coleco for use in a 
game, contains a trigger -actuated 
switch and a lens system. The pc board 
pattern of Fig. 3B was designed for use 
with this gun. Careful attention to di- 
mensions will ensure proper alignment 
of the LED with the lenses, giving a nar- 
row, correctly aimed beam. 

To fit a nine -volt battery into the han- 
dle of the pistol, the internal plastic 

Fig. 3. Full-size 
etching and drilling 

guides for the 
box -style (A) and 

gun -style (B) trans- 
mitter pc boards. 

posts between the holes for the two han- 
dle screws must be cut away. This can 
be done with a heated knife or with a 
hobby power tool and its saw blade. 
Also, the terminals on the rear of the 
trigger -actuated switch must be cut off. 
The necessary electrical connections be- 
tween the switch and the rest of the 
transmitter circuit should be made by 
soldering suitable lengths of hookup 
wire directly to the switch's leaf springs. 
Use a vise to hold the switch and then 
tin the leaf springs and the ends óf the 
lengths of hookup wire. Place the tinned 
end of each wire next to the appropriate 
leaf spring and remelt the solder to form 
the connection. Work quickly to avoid 
losing the temper of the springs. Finally, 
make a Vs -inch hole in the plastic body 
over the position occupied by trimmer 
potentiometer R2 so that the circuit's 
frequency of oscillation can be conve- 
niently adjusted. 

If you prefer a more conventional 
transmitter enclosure, you will need a 
lens to focus the infrared beam. Focus- 
ing the invisible beam is difficult. Alter - 

A 

0 

B 

Fig. 5. Etching and drilling 
guide for relay pc board. 
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natively, you can use a Texas Instru- 
ments TIL31 or General Electric 
LED55C infrared -emitting diode. These 
include internal reflectors and glass 
lenses and mount in standard 0.200 -inch 
LED mounting collars. They also toler- 
ate larger forward currents, allowing re- 
duction of the value of R4 in the trans- 
mitter to 15 ohms. Pass transistor QI 
and base resistor R5 in the circuit of 
Fig. I A allow switch SI to be a light - 
action, low -current keyboard switch. 

Adjustment. After the receiver and 
transmitter have been assembled, plug 
TI into a wall socket. With the top of 
the receiver enclosure removed, monitor 
the voltage across resistor R3 with a 

high -impedance multimeter. Place an 
unshaded, lighted 60 -watt light bulb two 
feet away from the filter that shields 
phototransistor Q/, and set the wiper of 
trimmer potentiometer R2 fully coun- 
terclockwise. The voltage across R3 
should be 2.5 ±0.5 V. If necessary, 
change the value of R3 to obtain this 
reading. Should this prove 'impossible, 

try another FPT-100 phototransistor. 
When the voltage across R3 is cor- 

rect, cover the filter aperture with a 

totally opaque shield and adjust R2 so 

that 0.25 volt appears across R3. Then 
remove the opaque shield. 

Next, turn RI6 fully counterclock- 
wise and check the voltage at TP2. This 
should be 0 volt. Slowly turn RIÓ clock- 
wise. At some point, TP2 should sud- 
denly go to +5 volts. When this hap- 
pens, back RI6 off and stop just past the 
point at which TP2 returns to 0 volt. 
Depress switch SI momentarily and ver- 
ify that TPI goes to +5 volts with SI 
closed and returns to 0 volt when it is 

CII 

TI 

Fig. 7. Parts placement 
guide for the AD*ZAP 
infrared receiver 
printed circuit board. 

opened; if TP2 fails to return to 0 volt 
when SI is released, turn RI6 a bit fur- 
ther counterclockwise. 

Finally, to set the frequency of the 
transmitter's astable multivibrator to 
match the receiver's filter passband, 
connect an ac voltmeter or oscilloscope 
between TPl and ground. Have a friend 
monitor the voltage reading while you 
stand several feet away and "fire" the 
transmitter at the receiver's infrared fil- 
ter. Hold the transmitter switch SI so 
that a continuous infrared output is gen- 
erated. (With a pistol transmitter, pull 
the hammer back all the way and hold 
it.) Adjust transmitter trimmer potenti- 
ometer R2 for a maximum voltage read- 
ing an the test instrument. 

Place the top on the receiver enclo- 
sure and secure it in place. Connect the 
relay board to the rest of the receiver 
circuit and, if necessary, button up the 
transmitter enclosure. Making certain 
that the receiver is getting operating 
power, aim the transmitter at the receiv- 
er's infrared filter. When transmitter 
switch Si is closed momentarily, relay 
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Photograph of the author's prototype box -style transmitter. 
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INSTALLATION WHEN SCREEN CAN'T BE DARKENED. 

Here are possible ways of darkening -the 
screen even if it doesn't go fully to black 
when the BRIGHTNESS control is at minimum: 
First, you will need a schematic of the tele- 
vision receiver. (If one was not supplied 
with the .receiver or is not available from 
the manufacturer, try the Sams Fotofact 
series of publications.) Next, you will have 
to determine how the brightness of the 
CRT is controlled, and how the range of the 
BRIGHTNESS potentiometer is affected by the 
"one -button" color preset, if any. 

Several methods of brightness control 
are common; the simplest is found in many 
vintage color receivers and in !many con- 
temporary monochrome models. (Figure 9 
is typical.) The video signal is capacitively 
coupled to the cathode of the picture tube, 
and the BRIGHTNESS potentiometer controls 
the do bias voltage that sets the average 
-beam current. The lower the bias voltage, 
the higher the beam current and the bright- 
er the picture. Resistor R34 limits the -beam 
current to a maximum value 

Brightness -control circuits of this type 
almost always are able to send the CRT 
well past cutoff (screen completely dark). If 
you have a color receiver that employs a 
similar circuit (the partial schematic illus= 
trated is of a General Electric HB color 
chassis), note that the red, green and blue 
SCREEN controls interact with the BRIGHTNESS 

control. While a video signal is being re- 
ceived, try adjusting the SCREEN controls for 
cutoff with the BRIGHTNESS control at its mini- 
mum setting. Then, if the CRT image is too 
dim when the BRIGHTNESS control is ad- 
vanced to its maximum setting (this will 
rarely be the case), make the value of R34 
half as large. Check to see that the high 
voltage is at its specified value before 
making a substitution for R34. 

The more usual approach to brightness 
control in today's solid-state receivers is to 
vary the dc bias at the input of one of the 
video amplifiers. Video is either dc- or ac - 
coupled (or a combination of the two) into 
the stage, and is sometimes clamped to 

. the bias voltage during the blanking inter- 
- val. The BRIGHTNESS potentiometer can be 

wired into the circuit either as a voltage 
divider (as a three -terminal device) or as a 
variable resistor (a two -terminal device). In 
the latter case, the potentiometer is only 
part of . a voltage -dividing -network. The 

Sharp ` Model XR-2194 typifies the first= 
method, the Sony 9000U the second. 

In the Sony, the bias voltage of the- 
V DRIVE amplifier is mixed with the video ,sig- 
nal. The video signal is positive, that is, 
white is more positive than black. Blanking 
the screen can therefore be accomplished 

by bringing the base of the V DRIVE stage to 
ground, either directly or by opening the 

7path between the voltage divider that sets 
,the bias and the low -voltage supply 'from 
which the bias is derived. In the Sharp 
receiver, the "one -button" color -preset - 
switch selects between the BRIGHTNESS con- 
trol and a screwdriver -adjustable trimmer - 
potentiometer that is preset at the factory. 
Both the front -panel BRIGHTNESS control and"- 
-the trimmer have range -limiting series re: 
sistors that prevent them from cutting off 
the CRT totally. Blanking can be achieved 
by having the relay disconnect the ends of 
-the front -panel and trimmer potentiometers 
that are tied together from the source of - 
'low voltage which supplies them. 

In some sets, the "one -button" color 
preset leaves the front -panel BRIGHTNESS 

control in the circuit, but restricts its effec- 
tive range. One receiver that uses such a 
circuit is Toshiba's Model C345, chassis 
TAC -9310. The base of the fourth video - 

`amplifier is biased through a fixed resistor 
by a voltage divider composed of a fixed 
resistor and the BRIGHTNESS control, one end` 
of which receives positive voltage via a 

SUB -BRIGHTNESS control; This latter controls 
;limits CRT brightness. 

When the receiver's "one -button" color 
preset is engaged, a fixed resistor is 
placed in parallel with the front -panel 
BRIGHTNESS control. This restricts the effec- 
tive range of the control to its upper half. To 
have AD*ZAP totally darken the screen, relay 

-K2 can be wired either to ground the wiper 
of 'the SUB -BRIGHTNESS control or connect a 

.fixed resistance of approximately 5000 
ohms between the base of the fourth video - 
amplifier and ground. The use of such a 
resistor rather than a direct short to ground 
prevents the total loss of the demodulated 
video signal, which would also disable the 
-sync circuits. This way, when K2 is deener- 
gized, the picture returns instantly-in sync 
and with no rolling or tearing. The relay pc: - 
board includes provisions for such a resis-_ 
-tor (R) at point D*. 

PARTS AND KIT AVAILABILITY ' 

The following are available from Video - 
mega, 2715 N. E. 14th Avenue, Portland; 
OR 97212. Prices do not include ship- 
ping and handling charges ($2 per order). 
Kits of all components for one transmitter, 
receiver, and relay board, enclosures, and _- 

a nine -volt battery 'for ,the transmitters: 
complete kit for AD*ZAP system employing 
gun -style transmitter (limited quantities 
available), No. KZ -S, for $69.00; complete 
kit for AD*ZAP system employing box -style 
transmitter, No. KZ -T, for $69.00; complete 
kit for AD*ZAP system capable of control- ' 

ling VTR pause circuit, employing gun -style 
transmitter, and including VTR control ca- 
ble (limited quantities available), No. KZ- 
SV, for $79.00; complete kit for AD*ZAP 
system capable of controlling, VTR pause 
circuit, employing box -style transmitter, 
and including VTR control cable, No. KZ - 
TV, for $79.00. Individual kits for additional 
receivers, transmitters, .and relay boards 
are also available. Write for prices. 

Drilled, solder -plated, and silk-screened 
(component -placement legend) printed -cir- 
cuit boards are also available separately: 
Set of boards for receiver, relay circuit, and 
gun -style transmitter, No. AZ -S, for $16.00;. 
set of boards for receiver, relay circuit, and 
box -style transmitter, No. AZ -T, for $16.00; 
set of boards for receiver, relay and VTR 
pause -control circuits, and gun -style trans- 
mitter, No. AZ-SV, for $16.00; set of boards 
for receiver, relay and VTR pause control 
circuits, and box -style transmitter, No. AZ- 

-TV, for $16.00; receiver board only, No. -AZ - 
A, for $7.50. 

KI should pull in and LED1 glow. When 
transmitter switch SI is closed a second 
time, K2 and LED2 should do likewise. 
At the end of the interval determined by 
the setting of receiver switch S2, both 
relays should drop out and both LEDs 
darken. If SI is closed a third time 
before the receiver times out, this too 
should de -energize the relays and LEDs. 
Closure of receiver switch SI should ini- 
tiate the timing sequence or, if it has 
already begun, interrupt it. 

Modifying the TV Receiver. If con- 
trol of only the audio output of the tele- 
vision is desired the AD*ZAP system can 
be used with any TV set and installation 
procedure is simple. However, achieving 
control of both sound and picture may 
be somewhat more difficult, depending 
on the TV set used. Two simple tests will 
tell you how much of a problem it will be 
to obtain picture control. If the CRT 
screen goes completely black when the 
BRIGHTNESS control is at minimum, in- 
stallation will be easy. Alternatively, if 
the receiver has a "one -button" color 
preset, and the screen goes completely 
dark when the preset is engaged and the 
BRIGHTNESS control is at minimum, in- 
stallation is again not complicated. 
However, if the screen cannot be wholly 
"blackened," installation will be more 
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Fig. 9. Partial schematic of a 

General Electric HB-chassis 
color television receiver. 
Potentiometer R2 functions as 
8 BRIGHTNESS control by 
determining CRT cathode bias. 

troublesome, as detailed in a boxed sec- 
tion on the opposite page. 

Here's the procedure that should be 
followed if test results are positive. Be- 
gin by removing the rear panel of the 
TV receiver (which should also remove 
ac power through the interlock) to gain 
access to the BRIGHTNESS control. De - 
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tach the wire connected to the center lug 
of the BRIGHTNESS control and connect 
it to point D on the relay printed circuit 
board. The free ends of the wires from 
points E and F on the relay board should 
be soldered to the center and left lugs, 
respectively, as seen from the rear of the 
BRIGHTNESS control. To control the au- 

:\' o . 

a 
..,, f/ 

Photograph of the 
Coleco surplus 

plastic pistol 
modified by the 

author for use 
as a transmitter. 

Photograph shows 
construction 
details of the 
prototype AD*ZAP 
infrared receiver. 

dio, disconnect one of the two output 
leads from the loudspeaker and connect 
it to point H on the relay circuit board. 
If necessary, extend the length of this 
lead by splicing on a piece of hookup 
wire. Solder the splice and insulate it 
using PVC electrical tape or heat - 
shrinkable tubing. Then attach one end 
of suitable length of hookup wire to the 
free speaker lug, and the other end to 
point G on the relay circuit board. The 
relay board can be mounted inside the 
television cabinet using either screws' 
and standoffs or two or three layers of 
double -sided adhesive foam tape. 

Using AD'ZAP. Although the receiv- 
er module includes an infrared filter, 
high levels of ambient light can affect 
phototransistor Ql. Therefore, avoid il- 
luminating the sensor with bright sun- 
light. and keep incandescent lamps sev- 
eral feet away. The on -axis range of the 
six-shooter transmitter is more than 35 
feet. That of the box -style transmitter is 
more than 20 feet. Because of its more 
diffuse radiation, the box -style transmit- 
ter need not be critically aimed. 

Receiver switch Si should be set to 
provide the desired delay interval. The 
growing use of 30 -second commercial 
messages on television prompted the in- 
clusion of the switch. A few hour's at- 
tentive viewing of TV programs and 
commercials will enable you to judge 
which delay interval is more useful. To 
be certain not to miss any desired pro- 
gram material, you may want to avoid 
darkening the picture, at least at first. 0 
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EQUIPMENT RIND TRAINING 
NO OTHER SCHOOL CAIN MAT H. 
NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT 

YOU ASSEMBLE AND KEEP 
Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production -model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 

digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. .. 

J 

We 
believe 
that training 
on production - 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25 -inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2 -meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 

Send for the full color catalog in the elec- 
tronics area of your choice-discover all the 
advantages of home study with NTS! 

NTS also Dffers courses in Auto Mechanics, 
Air. Conditioning and Home Appliances. Check 
card for more information. 
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1. The NTS/Rockwell AIM 65 
Microcomputer A single board unit 

. 
- 

with on -board 20 column alphanumeric 
printer and 20 character display. A 6502 -based 

unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 

LED display and on -board 24 key hexadecimal 
calculator -type keyboard. A 6502 based 

microcomputer with 1K RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 

features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 

2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 
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Simulated TV Reception 

/ 3. 

- NATIONAL 
TECHNICAL 
SCHOOLS 

- 

4. 

NTS Training Programs 
Consumer and 

Industrial Electronics 
!Tl1 

TECHNICAL -TRADE TRAINING SINCE 13D5 -. 
Resident and Home -Study Schools 

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 911037 _, ..t` 
NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street. Dept. 205-021 
Los Angeles. California 90037 

Please rush FREE color catalog on course checked below 

MicroComputers/MicroProcessors 
Communications Electronics 
Digital Electronics 
Industrial Technology 

o Auto Mechanics 
Air Conditioning 
Home Appliances 

O Color TV Servicing 

' 1 

Name Age 

Address 

Apt. City 

State Zip 

Check if interested in G.I. informa:ion. 
Check if interested ONLY in classroom training in Los Angeles 
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Completely 
assembled end 

tested ... for only 

Connect this high -quality Albia Capacitance Meter Module 
Model DM -8 to your digital multimeter and turn it into a 
Digital Capacitance Meter - the low cost way! - Push to read range (button) from 1 pf to 20,000 Mf. - Zero calibration control 

INSTANT ORDER- In one easy to use, self-contained package 

INFORMATION - Battery powered (with "push to read" battery saver) 

BELOW! IN STOCK! IMMEDIATE DELIVERY! 

95 

FUSA ID 

11*1101 

LOW COST HIGH FREQUENCY COUNTER OYM'CAP MODULE 

NOT A KIT The Albia Model DM -7, 8 Digit High Frequency Counter is 
easy to use, switch selectable time base input by a single 
BNC, nothing to build - nothing more to buy! 
- 5 Hz to 550 MHz -8 big easy -to -read .43" High Intensity LED display I zs° men r-tell/CNCvCOU-Tr^ - Crystal (±3 ppm @ 25°C) Controlled 0.1 or 1.0 sec. gate times t' 

' fjj 9 1J L [( LI Ú op 

- Convenient bench top size (7"x10"x3") ULBES ORIC 

durable attractive case - » ,.,. w 
NEVER BEFORE AT THIS $ 1995 

"µ 

d wwe L u 
LOW PRICE - 

Sinn 

COMPLETELY ASSEMBLED PRE -CALIBRATED PRE -TESTED 
``-- NEW ALBIA DESIGN -MATE ALBIA'S ECONOMY DIGITAL 

- CIRCUIT DESIGNER 
° NOT A - 

KIT 

INSTANT ORDER 

INFORMATION 

BELOW! 

-, Albia Duality Hardware - Your Ideas - not a kit - pre - The features are many on this qua - 
wired pre -tested - don't let this price fool you, this is a My Albia's test instrument; will 

hl. 

high quality, high IC capacity. portable self-contained 
circuit designer - includes: detect low repeat rate pulses (up to 
- Control switches and buffered LED logic indicators. 1.5 MHz); detects low, high or - Plug-in your IC's into solderless breadboards, tie-in pulsed logic levels with a mini - 

power and ground. connect your logic switches and p mum detectable pulse width 
LED indicators - FAST, EASY TO USE!., _ r nsec. Easy -to- - All interconnections between LED's,' 

Y 
interpret 3 LED 1 

switches, and circuits via 22-26 solid wire. readout. Built-in $ 95 - Self -powered, in one compact, good look- 
ing and durable carrying case. 

over -voltage 

yr - Ideal for home experiments, the laboratory and reverse 
and students. polarity .., 

- Battery (4 1'h Volt C cells') or AC powered ,,, p protection. 
provides economical bench use or 

convenient portable use. 
Available in two models. 

DM -9 MULTI -LOGIC 

COMPATIBLE 5-15VDC PROBE 

Albia Model DM -5A $ 
Containing 4 LED's 
and 4 logic switches 

Albia Model DM -5 $ 95 contains 8 LED's and 
8 logic switches 
'Batteries not included. 5:7 - 

IMMEDIATE DELIVERY ... NOT A KIT 

ALBIA EXTERNAL REGULATED, 
SHORT PROOF ADAPTER 

Model DM -5B, supplies 

$199, up to 300 MilliAmps at 
5V, saves batteries ... ONLY 

REGULATED TRIPLE POWER SUPPLY 
BARGAIN PRICED ALBIA MODEL DM -6 

A fully assembled and tested power supply that 
provides a solid, fully wired triple power supply 95 including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp, 
and -5V to -15V @ 0.5 Amp - all supplies regulated, ;!; 
short proof. Each supply has short indicator LED. 5.111rn 
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Complete and ready for use in a durable 
(8"x6"x3'/2") metal case. 
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ALBIA SATISFACTION If for any reason, whatsoever, you are not completely 
satisfied with your purchase, return It within 30 days of 

WARRANTY: purchase date for a full refund - it's as simple as that! 

FOR FAST AND DEPENDABLE DELIVERY SERVICE 

CALL COLLECT: 1-203-467-5590 5Pe EST. 
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CenediarPadepts add TY,% Sala Ta Pum Non IA U.S. penury elle. F°rtlan orden add I Y/e 

ALBIA ELECTRONICS INC 
24 AI6ia St. New Haven. CT 06512 

POSTAGE d HANDLING 

OOHS A00 

UP T0:10.00 Al 7s 

:1001 - 515.00 115 

$15.01 -:50.00 275 

05001 -:100.00 

DNDENS $000 51.000 
WITHIN UNITED STATES 

535 

N/C 

FREE ALB A 
"SURPRISE 

PACKAGE" WITH 
EVERY ORDER 

RECEIVED 
by February 25,1981 

56 
CIRCLE NO. 4 ON FREE INFORMATION CARD 

POPULAR ELECTRONICS 



LOWCOST 
DOV`C? 
SDDLHS 
FROV 
RECYCLED 
AC ADA 

. -"ll.. _ 

BY RALPH TENNY 

s 

. 
ti 

yt 

How to check out and use modules that clutter your junk box 

AC ADAPTERS for operating por- 
table equipment such as radios, 

tape decks, calculators, or shavers from 
the power line instead of the usual bat- 
teries represent an often unrecognized 
resource for the electronics experiment- 
er. The chassis for a project can often be 
made smaller and cheaper if one of these 
devices is used to supply operating pow- 
er. And if small children are involved in 
any way with the project, the isolation 
from the power line provided by the 
adapter can be a safety factor. In addi- 
tion, one adapter can power several proj- 
ects if they are not all in use at once. 
Best of all, you probably have several of 
these devices left over from old, dis- 
carded appliances. 

Types of Units. Since adapters are 
designed to reduce the nominal 117 volts 
at the wall socket to a lower voltage, all 
of them contain a small low -power 
transformer. There are two basic out- 
puts from these devices; ac only or some 
form of dc. To identify the output, read 
the label on the case. If the label cannot 
be read, an oscilloscope across the out- 
put, with a light resistive load (1 to 5 k12) 
will quickly identify it. An ac -only de- 
vice will display a line -frequency sine 
wave, while a dc -output device that in- 
corporates filtering will show a do level 
with a small amount of ripple. If there is 
just a rectifier with no filtering, a line - 
frequency half sine indicates half -wave 
rectification while a series of half sines 

at twice the line frequency indicates 
full -wave rectification. 

Testing. The setup used for testing ac 
and do output adapters is shown in Fig. 
1. The only practical difference between 
the two types is that a rectifier is used 
with the ac device. 

With the load resistor disconnected, 
the supply will deliver its maximum do 
voltage (1.41 times the rms value of the 
transformer output voltage). Construct 
a graph with voltage on the vertical axis 
and current on the horizontal axis. The 
upper end of the voltage axis is marked 
with the maximum (unloaded) voltage 
from the test circuit; from that point to 
the bottom (where this line joins the cur- 
rent axis) divide the voltage axis evenly 
into volts and parts of volts. 

Ohm's Law (R=E/I) is used to de- 
termine the value of load resistor used. 
If, for example, the de output is 15 volts, 
a 15,000 -ohm resistor will draw 1 mA, a 
1500 -ohm resistor 10 mA, and a 150 - 
ohm resistor 100 mA. If we wanted to 
start the current plot at, say, slightly un- 
der 10 mA, then a potentiometer (5 - 
watt) having a value of 2000 to 2500 
ohms will be required. To avoid 'burning 
out the module when the pot is set 
toward its low end, connect a I50 -ohm, 
2 -watt resistor in series with the potenti- 
ometer to limit current flow to 100 mA. 
This latter resistor can be reduced if the 
supply proves capable of delivering more 
than 100 mA. 

Adjust the potentiometer until the 
current meter indicates 10 mA. Observ- 
ing both meters, plot the voltage and 
current on the graph. Reduce the poten- 
tiometer resistance until 15 mA is flow- 
ing. Plot the voltage and current again. 
Repeat these steps until you have suffi- 
cient data to construct a curve like that 
in Fig. 2. During these tests, make sure 
that the transformer does not overheat 
(though it may feel warm to the touch), 
indicating excessive. current drain. 

An oscilloscope connected across the 
output of a do supply may show consid- 
erable ripple, particularly if the supply 
uses a half -wave rectifier or is heavily 
loaded. To reduce this ripple, add more 
filter capacitance. As a general rule of 
thumb, doubling the capacitance will 
halve the ripple. 

The graph you have drawn will give a 
close estimate of output voltage at any 
given load current. In addition, it allows 
you to determine regulation (the degree 
to which the voltage varies with load). 
This is expressed as the percentage of 
the open -circuit voltage measured with 
maximum output current. Thus, the 
curve shown in Fig. 2 indicates regula- 
tion of 48%. The higher the regulation, 
the better the supply. 

Before an adapter is used to power a 
project, it should be tested under load 
for an hour or more. If the exterior case 
gets too hot to touch comfortably, a haz- 
ard may exist, and a higher capacity ad- 
apter should be used. - 
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AC Circuits. Four typical rectifier 
circuits for use with ac -only adapters are 
shown in Fig. 3. A full -wave rectifier 
like that in Fig. 3A can be had as an 
encapsulated module or synthesized 
from discrete silicon diodes. A filter ca- 
pacitor is added to smooth the output 
and produce useful dc. For low -current 
applications where cost ís a big factor, a 
half -wave rectifier circuit can be used. 
This is shown in Fig. 3B. The voltage 
doubler (Fig. 3C) and tripler (Fig. 3D) 
will deliver two and three times, respec- 
tively, the open -circuit voltage of a half - 
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Rectifier and regulator on 
prototype board. 

Ac adapter used as a trickle 
charger for automotive battery. 

wave supply but with only small cur- 
rents. In addition, they have very poor 
voltage regulation and excessive ripple 
unless very large valued filter capacitors 
are used. 

DC Circuits. These types of adapters 
usually have some internal filtering, but 
for good results require about 1000-4F 
of external filtering. To improve voltage 
stability under load, an external regula- 
tor module can be added. The most con- 
venient type of regulator to use is a 

O 
DC 

OUTPUT 

A 

B 

Fig. 1. The difference between the test circuit for an ac 
and dc adapter is the rectifier required by the ac version. 

1111,11110.4;, 

Fig. 2. A typical to 

load regulation o 
curve used to eval- i- 
uate an ac adapter. Fo 
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Fig. 3. Four circuits for an ac adapter. Full -wave 
rectifier (A), half -wave (B), half -wave voltage doubler (C), 
and voltage tripler (D). 
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DC 

INPUT 

Fig. 4. Three -terminal 
regulator at (A) delivers 
a fixed voltage while the 
circuit shown in (B) is 
adjustable and regulated. 

A 

REGULATED 
DC 

OUTPUT 

58 POPULAR ELECTRONICS 



three -terminal device such as the 7805, 
7809, or 7812. These accept up to 35 
volts input and deliver 5, 9, and 12 volts 
respectively. A typical circuit is shown 

in Fig. 4A. This circuit is ideal for non- 
critical, low -power applications, and is 
inexpensive. Three -terminal regulators 
are very rugged, and have internal cir 
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Fig. 5. Graphical operation of a 9 -volt regulator 
showing how ripple affects delivered current. 
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cuits to protect them from overheating 
and overload. Keep in mind that the 
input voltage to the regulator must be at 
least 2.5 volts higher than the desired 
output voltage with maximum current 
drawn from the supply. 

The graph of Fig. 5 illustrates a dc 
source applied to a 9 -volt regulator with 
the ripple voltage added. Note that as 
the output current increases, the output 
voltage comes closer to the desired regu- 
lated voltage. At some current, the regu- 
lator input voltage will intersect the low- 
er edge of the ripple band. This then 
becomes the maximum allowable output 
current for this particular combination. 
This curve illustrates the need for load 
testing a finished supply. 

By using a "third generation" three - 
terminal regulator such as that shown in 
Fig. 4B, a variable regulated voltage 
from about 1.2 volts to the input voltage 
minus 2.5 volts can be built. 

Multi Voltages. Circuits requiring 
more than one do voltage are shown in 
Fig. 6. For a do adapter, the simplest 
approach is Fig. 6A. This circuit de- 
livers 12 and 5 volts, both regulated. An 
ac adapter can use the circuit shown in 
Fig. 6B to deliver both a positive and 
negative voltage. If desired, a 7905 can 
be used in the negative line to deliver 
regulated -5 V, while a 7805 in the 
positive line delivers regulated +5 V. 
The circuit in Fig. 6C can deliver both 
positive and negative voltages if the out- 
put of the do adapter is about two V 
higher than the sum of the two output 
voltages. The LM317 is set to the sum of 
the two voltages, while the 741 op amp 
forces the two transistors to sink current 
from both loads. This creates a common 
line that is treated as the circuit ground. 
This circuit can be used to create posi- 
tive and negative voltages of equal or 
unequal magnitude, depending on the 
ratio of RI to R2. Both voltages will be 
as well regulated as the output from the 
regulator. 

A negative voltage may be generated 
from a positive supply by a circuit called 
a "charge pump" as shown in Fig. 6D. 
This circuit uses alternate cycles of the 
transformer voltage to charge C2 via 
DI. The other half cycle, selected by D2, 
turns on Ql. When QI is turned on, the 
charge on C2 is dumped via D3 into C3, 
creating a negative voltage. With the 
values shown, this circuit has about 30% 
regulation. 

A perusal of the many books covering 
power supplies will show a number of 
other circuits that can be adapted for 
use with ac and do output power line 
adapters. With this information, it is 
possible to salvage most of those pre- 
viously useless ac and do adapters. 0 
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A low-cost circuit provides up to 16 logic displays 
on single -trace oscilloscopes 

IOW ORDI \A 
CAN 

MULTI -GRAN 

DIGITAL logic circuits, 
whether they are in a 

simple counter or a com- 
plex computer, are 
formed from interlocking 
networks of gates and 
flip-flops. Observing such 
circuits as they operate is 
possible with a logic probe, a dc voltmeter, or a scope. 
But since a logic probe or voltmeter can monitor but one 
signal at a time and the operation of digital circuits 
depends on the time relationships between a large num- 
ber of signals, these instruments are of little help. A 
dual -trace scope does little better as it can be used to 
monitor only two signals. 

What is needed is a way to monitor many signals 
simultaneously. The obvious solution, a logic analyzer, is 
costly. However, by taking advantage of some low-cost, 
readily available ICs, it is possible to construct a very 
inexpensive logic state analyzer that can display eight 
vertically displaced discrete traces on a conventional 
single -trace scope. Each trace will display the signals 
present on a selected input line. Thus, the timing of up to 
eight different points within a circuit can be simulta- 
neously observed. The basic circuit is shown in Fig. 1. 
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Circuit Operation. The "heart" of the circuit is a 1 -of - 
8 data selector that can accept eight TTL inputs and, via 
an internal address decoder, place one of the eight at a 
time on the chip output line. The inputs are selected by 
applying a digital code from 000 to 111 to the three 
address inputs of the data selector. When the enable 
pin (7) is held low, the chip operates normally. 

The three address lines are driven from a counter (a 
divide -by -sixteen 7493, a decade 7490, or almost any 

BY LES SOLOMON 
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other counter). When the 
clock input is driven, the 
three address outputs cy- 
cle continuously through 
the digital code. 

The eight traces are 
developed from the three 
address lines by a rudi- 

mentary D/A converter formed by R1, R2, and R3 con- 
nected to the upper end of R5. When an address line 
goes high, current flows through the associated resistor 
and R5 to ground, developing a voltage across R5. With 
the circuit shown, an 8 -step waveform is present for 
application to the scope vertical input. 

Note the relationship between the weighted outputs 
of the counter and the associated resistors. If the scope 
horizontal sweep is properly adjusted, eight discrete 
traces will appear on the display. As a point of interest, 
slightly reducing the value of R1 will produce a small gap 
between the upper and lower four traces so that two 
"nybbles" can be displayed. 

Resistor R4 is connected between the output of the 
data selector and the D/A converter. The value of this 
resistor determines the amplitude of the data selector 
output signal. Scope sync can be taken from the system 
clock or from other points in the countdown chain. If the 
clock is very fast, a 7490/7493/or equivalent divider 
can be used ahead of the main counter. 

Eight traces are usually the limit for observation on a 

5" scope CRT. However, if your scope has sufficient 
writing speed and you wish to display 16 traces, substi- 
tute a 74150 (1 -of -16 data selector) for the 74151. Add 
an 8000 -ohm resistor to the new address line and the 
top of R5. Note that theoretical resistor values are 
specified in the circuit. Use nearest standard values. 
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multi -channel logic 
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Fig. 1. Rudimentary D/A converter creates an eight -step 
wavefrom. Scope sweep adjustment produces eight traces. 
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PARTS LIST 
ICI -7493- divide -by- l 6 counter 
IC2-741511-of-8 data selector 
IC3-7404 hex inverter 
R1 -1 -kg. Ih-W resistor 
R2 -2.2-K52. I/2 -W resistor (see text) 
R3 -4.7-K52. I/2 -W resistor (see text) 
R4.R5-10-k52. t/. -W resistor 
Misc.-Optional prescalers, scope con- 
nectors, 8 -lead ribbon cable (color coded). 
grommets, suitable enclosure, miniature 
test clips (Radio Shack 270-372, Calectro 
F2-916, or similar), 14- or 08 16 -pin IC 
clamp on, mounting hardware, etc. 
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Sixteen-trace synthethis using a dual trace scope. 

Construction. The simple circuit can 
be assembled on a small perforated (or a 

home-made pc) board, leaving room for 
two or three optional ICs. The basic cir- 
cuit consists of ICI, IC2. IC3 and the 
five resistors. 

Once assembled, the board can be 

mounted in a small enclosure; and, if 
desired, a low -power 5 -volt supply can 
be added. Since the basic circuit re- 
quires about 72 mA. the analyzer can be 

powered from the circuit under test. 
The scope sync and vertical input con- 

nectors can be mounted anywhere on the 
enclosure, while the 8 -lead ribbon cable 
(one lead for each data selector input) 
exits via a grommetted hole. The +5 - 
volt, ground, and clock leads exit 'via 
their own protected hole. 

The II leads can be terminated as 

desired. The prototype used miniature 
test clip:. (Radio Shack 270-372, Calec- 
tro F2-916. or similar) to make the 
closely spaced IC pin connections. To 
examine a single IC. a 14- or 16 -pin IC 
clamp -on may be used. When using such 
a clamp -on, the +5 volts and ground 
can be taken from the IC. Some form of 
identification must be used on each ,of 
the eight data leads. 

Use. Connect the status analyzer to the 
+5 volts, ground, and clock of the cir- 
cuit under test. Connect the analyzer 
ground and output to the scope ground 
and vertical input, and the sync to the 
scope external sync input. With operat- 
ing power applied, adjust the scope 
sweep for eight discrete traces. 

Any or all of the eight analyzer inputs 
can be connected to the logic under test. 
Adjust the scope sweep and sync for a 

stable display. Once this is done, the val- 
ue of R4 can be selected for the desired 
signal height on the traces. To avoid 
confusion, make sure that the signals do 
not overlap. Resistor R5 can be selected 
for a convenient signal level input for 
the scope. 

Although this circuit is realized with 
TTL chips, a resourceful experimenter 
could build one using CMOS logic, fol- 
lowing the same approach. 
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Build a 
Diode Temperature Probe 

Low-cost sensor gives temperature reading 
on a DMM 

IF YOU own a digital multimeter 
(DMM), it can be made to give tem- 

perature readings for a small expendi- 
ture in parts and effort. When a small 
forward bias is applied to a conventional 
silicon diode, the voltage drop across the 
diode junction changes at a rate of about 
I.25-mV/°F (2.24-mV/°C). Thus, a 

low-cost and readily available diode 
such as the 1N914 can be used as a tem- 
perature probe. 

The bridge circuit shown in Fig.l 
works in conjunction with the sensor 
diode and a DMM on the 200 -mV (low 
temperature) or 2 -volt (high -tempera- 
ture dc voltage ranges.Thedisplayed dig- 
its are the temperature. Note that in 
Fig. 1, two values are shown for R2, R4, 
R6, and R7. The values in parenthesis 
are for Celsius operation, while the oth- 
ers are for Fahrenheit. Capacitor C/ is 
used to bypass stray signals that may be 
picked up on the leads. 

Construction. The circuit can be as- 
sembled on a small printed -circuit or 
perforated board. The small circles at 
C/ indicate the need for a pc pad, or 
WireWrap pin to make the connections 
to the remote diode. 

To make the temperature probe safe 
for liquid immersion, the arrangement 
shown in Fig. 2 is used. Preform a short 
length of vinyl tubing, fill it with epoxy, 
and "thread" it up the diode leads to 
make contact with the diode body. Al- 
low the epoxy to thoroughly cure. If de- 
sired, a length of heat -shrink tubing 
may be used. In either case, leave a short 
length of diode lead exposed for solder- 
ing to the flexible cable. 

Slide a short length of heat -shrink 
tubing over the covered diode leads, 
solder each diode lead to the flexible 
cable, and then fit the tubing over the 

DI 
IN914 

TEMPERATURE 
PROBE 

+1.35 V 

I 

33K1 
R1 

R2 
82KI1 

(120K11) 

R7 6 
220K11000K11) 49K:1(201<11) 

TO 
DMM 

Fig. 1. Diode is one leg of a 
Wheatstone bridge connected to DMM. 

PARTS LIST 

C1 -0.01-µF disc capacitor 
D1 -1N914 silicon diode 
R1-33 kg, Ií2 -W resistor 
R2-82 k4 (F) or 12 k12 (C) Ií2 -W resistor 
R3 -1-k12 pc -mount potentiometer 
R4-56 k12 (F) or 68 k12 (C) Ií2 -W resistor 
R5-10 k12 pc -mount potentiometer 
R6-49 kLl (F) or 120 k12 (C) Ií2 -W resistor 
Misc.-1.35-volt battery and holder, vinyl 

or heat -shrink tubing, flexible two -con- 
ductor cable, epoxy, solder, etc. 

DIODE 
LEAD 

VINYL 
TUBING 

INSULATING 
SLEEVE 

SOLDER 
JOINT 

FLEXIBLE 
LEAD 

Fig. 2. To make probe immersible, 
vinyl tubing is added around leads. 

solder joint. Shrink the tubing to make a 

tight fit. 

Calibration. The resistance values 
for R2 -R4 and R6 -R7 are not critical, 
but their ratios are. Perform the follow- 
ing calibration tests before changing any 
resistance value. 

Potentiometer R3 balances the bridge 
to indicate 32° F (0°C) at this tempera- 
ture. Potentiometer R5 is used to reduce 
the 1.25 (2.24) mV/degree to exactly 
1 mV/degree and is also used to set the 
upper range point. 

With R3 and RS at their center of 
rotation, immerse the diode probe in a 

container of finely shaved or crushed 
ice. Adjust R3 to produce a DMM indi- 
cation of 32 (*F) or 0 ("C). Place the 
DMM in the 2 -volt dc range, immerse 
the probe in a container of boiling water, 
and adjust R5 for a DMM indication of 
212 (°F) or 100 (°C). 

If you find that R3 is at one end of its 
rotation, add a parallel resistor in the 
megohm range across either R2 or R4, 
depending on the location of the wiper of 
R3. If R5 is at one end of its rotation, 
add a parallel resistor (also in the meg- 
ohm range) across R6 or R7. If de- 
sired, a 10 -turn trimmer potentiometer 
can be used for each of the fixed resis- 
tors and preset, for the correct ratios. 

Since the DMM will also indicate 
negative voltages, it will similarly indi- 
cate temperatures below those at which 
it is calibrated. Also, the diode can oper- 
ate at temperatures above 212' F, which 
is about the limit for the plastic insula- 
tion used for the diode leads, so a plastic 
with a higher, temperature rating can be 
used to liquid -proof the sensor. Or, with- 
out such protection, the sensor can be 
used for dry, or contact, temperature 
measurements. 
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It's a whole new way of getting an education in color video technology-Sony-style. 
The classroom is home or shop. The seat-your most comfortable. The hours-your own. The 

method-five videocassettes and five accompanying booklets that make up ! - - 

a complete. self -paced learning program. With Sony teaching. SON 
Called "Color Systems" this second course in Sony's Video Funda- 

mental 
F 

, '" 
Series is designed for those who require a thorough back- . 

[URSYSTE round in all aspects of color theory as it applies to the video - Ell COURSE 
industry today. t. 

t 'APES1-5 

You'll see clear demonstrations that unravel the myster- 
ies of color circuitry-from cameras to CRT's. You will learn 
about the equipment and signals used for testing, plus useful 
techniques for troubleshooting color video systems. Each cassette 
comes with its own study booklet. whose self -review questions show 
you when you're on top of the material and ready to move on. 

You can order a preview tape. individual tapes on a 
specific subject or the entire Color Systems course in Betamax 
or U-matic format. 

Course Contents: 1. Properties of Color. 2. Color Cam- 
era Systems. 3. Video Display Systems. 4. Encoding NTSC Color. 
5. Decoding NTSC Color. 

Whether you own, sell or service video equipment. or have 
NF 

an overall electronics background, "Color Systems" will make you 
thoroughly at home in the world of color video technology. 

SONY COLOR SYSTEMS COURSE 
I'm interested in learning color video technology. Please send me: 

COLOR SYSTEMS SERIES-COMPLETE 
(5 cassettes/booklets, customized album and hinder supplied) 

Betamax O I hr. 2 hr..... $295.00 
Regular Price S330.00 

3" U-matic $355.00 
Regular Price $405.00 

INDIVIDUAL LESSONS 
(/'rice per cassette/booklet) 

Betamax I hr. 2 hr. 
3" U-matic O $81.00 

Circle lesson = and indicate quantity desired in space provided. 

I 2 , 3- 4 5_ 
PREVIEW TAPE 

Betamax I hr. 2 hr. $12.50 
U-matic $28.00 

Add appropriate sales tax and $1.75 per cassette ($8.75 for complete 
course) for handling and shipping. (UPS in continental U.S. If outside. 
add $30.00 for Export Charges, plus Collect Freight Charges: special 
handling is extra.) For phone orders. call (213) 537-4300, x331. or visit 
your local SONY Video Products Dealer. 
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We honor VISA and MasterCard via phone or mail. 

Name 

Address 

City 

Zip Code 

State 

Phone = 

Exp. Date 

Signature 

Mail to: Sony Video Products ompan\. Tape Production Services. 
700 W. Artesia Blvd.. Coinpton. California 90220. 
O /'lease send additional information. 
NOTE: Tapes returnable if defective when received. Please allow two 
weeks for delivery. 

SONY, 
Video Communications 

Sony. Betamax and t1-nt:+tic are registered trademarks of the Sony Corp 

INFORMATION CARD 

$60.00 VISA/MasterCard Number 
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